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Taking this opportunity, we express our gratitude for your purchase of Toshiba semiconductor products. 
We are pleased to inform you that out publication "Toshiba Motor Control & Driver IC Series Data 

Book (1992)" has been completed. 

Precision micro motors and actuators - and as their controls, semiconductors such as IC and LSI -- are 
used in main and auxiliary drive mechanisms. It is no exaggeration to state that these drive mechanisms 
form the "hearts" of nearly all AV, OA, and FA systems that have been developed and mass-produced 
recently. 

High-accuracy spindles and actuator head drives of laser-use electronic devices such as optical disk 
drives, compact disk players (CDP), video disk players (VDP) etc., spindles and head drives of high-density 
recording systems such as floppy disk drives (FDD) and hard disk drives (HDD) -and in particular, driving 
mechanisms of factory automations, robots, etc.- can be attributed to the collective results of updated 
control, high-accuracy machining and semiconductor techniques, forming part of "mechatronics," and 
all-inclusive title concerning interface technology of both mechanical and electronic-controlled systems. 

Such ariving mechanisms employ DC brush motors, brushless motors, stepping motors, voice coil motors, 
solenoids and so on in accordance with requirements for them. Toshiba's newly completed Data Book 
describes !C's for the controls and drives of the systems mentioned above. 

The applied circuits and other items displayed in this publication are shown for your reference in 
practical use. Kindly note that Toshiba Corporation in no case shall be obligated to assume responsibility 
for the infringement of any third party's patent, or any other rights, resulting from using the circuits 
displayed in this Data Book. The products described in this document contain strategic products subject to 
COCOM regulations. They should not be exported without authorization from the appropriate governmental 
authorities. 
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How to Use This Data Book 

iC's for controlling and driving motors can be classified under two categories-(!) in accordance with 
motors to be controlled or (2) with equipments to be used. The first category, for example, includes IC's 
for hall motor drivers, IC's for brush motors, and !C's for stepping motors. In t~e second category, IC's 
are listed in accordance with their applications such as IC's for VCR or IC's for HDD. 

For the convenience of users, this Data Book contains two indexes-(!) classified according to motors 
and (2) classified by applications-to enable you to quickly and conveniently find the particular IC wanted. 
If you have already chosen a motor, the necessary IC can be found by consulting the "Motor Control/Drive 
Circuit Line Up." If you have decided on an application, the necessary IC for the motor can be found in 
the Applications. 

For the IC found from both indexes, consult the page in the "FUNCTION INDEX,, (Page 7 ), pages 
for their data sheets are shown in the Indexes and Sheets. 

IMPORTANT NOTICE 

Toshiba does not assume any responsibility for use of any circuity 

described; no circuit patent licenses are implied, and Toshiba re

serves the right, at any time without notice, to change said circuitry. 
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1. FUNCTION INDEX 

(General Information) 



• 

1. FUNCTION INDEX (General Information) 

Equipment Model Package Max. rating Functions Page 

TC9142AP DIP I 6·P· JOOA - 8-bit D/ A conversion-type F /V P/V converter 
605 incorporated, no adjustment required 

TC9192APiAF 
DIP 18-P-JOOA Double PLL controller incorporating 8-bit D/ A 
SOP20-P-JOO - 620 converter 

PLL 
controller DIP 18·P-300A Same as TC9142AP, TC9193AP/AF SOP20-P-JOO 7V 20mA 

for motor control of floppy disk driver ( FDD) 634 

TC9203AP/ AF 
DIP 16·P-300A - Same as TC9142AP, 
SOP 16-P-300 changing 300/360 rpm possible (for FDD) 645 

Phase 
TC5081AP SIP9-P·A General-use phase comparator 663 -

comparator 

F/V TA7715P DIP 16-P-300A - S/H type F /V converter 195 converter 

TA7712P/F DIP 20-P-JOOA 8V 25mA 3-phase single-chip hall motor controller 169 SSOP 24-P-300 

TA7713P DIP 20-P-JOOA 8V 25mA 3-phase single-chip hall motor controller for 
181 video disk 

TA7759P DIP 18-P-300A 18V IOmA 4-phase half.wave hall motor controller 230 
Hall motor 
controller TA8412P/F DIP 20-P-JOOA 

18V IOOmA 3-phase single-chip hall motor controller 310 SSOP 24-P· JOO 

TA8413P DIP 20-P-300A 18V IOOmA 3-phase single-chip hall motor controller 315 

PLL-PWM type hall motor controller (constant 
TA8443F QFP60-P-1414F - angular velocity type), 460 

multichip IC of TC9203, TA76494 and TA7712 

TA7245BP/BP HDIP 14-P-500A 26V 1.2A 3-phase bi-directional driver, current control 
43 (LB)/CP/F HSOP 20-P-450 type 

TA7247AP HDIP 20-P 38V I.SA 3-phase bi-directional driver, voltage control type, 
57 SW regulator controller incorporated 

TA7248P HDIP 20-P 35V 0.9A 3-phase bi-directional driver, current control type 68 

TA7259P/ HDIP 14-P-SOOA 26V 1.2A 3-phase bi-directional driver, current control type 80 P (LB)/F HSOP 20-P-450 
Hall motor 
driver TA7260P HDIP 14-P-SOOA 35V 0.9A 2-phase bi-directional driver, current control type 85 

TA7261P HDIP 14-P-500A 25V 0.6A 2-phase bi-directional driver, current control type 94 

TA7262P/ HDIP 14-P-500A 25V I.SA 3-phase bi-directional driver, voltage control type 100 P (LB)/F HSOP 20-P-450 

TA7284P HDIP 24-P-500 24.5V 0.6A 2-phase bi-directional F-servo single-chip driver 124 

TA7735N/F SDIP 24-P-300 18V 1.2A Hall-sensorless 3-phase unipolar driver, 
204 SSOP 24-P-300 SW regulator incorporated 
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Equipment Model Package Max. rating Functions Page 

TA7736P/F DIP I 6·P· JOOA 26V LOA 3-phase bi-directional driver, current control type 215 HSOP 16-P-300 

DIP 16-P-JOOA Low-voltage 3-phase unipolar (bi-directional) driver, 
TA7745P/F 

SSOP 16-P-225A 
18V 1.0A voltage control type, 225 

bi-directional drive possible by external transistors 

TA8402F HSOP 20-P-450 18V I.QA Same as TA7745P/F, 
271 control amplifier incorporated 

TA8416F SSOP 16-P-225A 8V 0.7A Same as TA7745P/F, 
336 2-hall sensor type, V cc opr= 1.8 to 7 .2V 

TA8422F SSOP 10-P-225 8V 0.7A Low-voltage low-noise 2-phase half-wave driver, 
358 Vee opr=l.2 to 8.0V 

DIP 16-P-JOOA 
3-phase bi-directional driver, current control type, 

TA8423P/F 
HSOP 16-P-JOO 

18V l.2A reference voltage generator for control amplifier 363 
incorporated, less external component type 

Low-noise (quasi-sinusoidal) 3-phase bi-directional 
TA8424F HSOP 20-P-450 18V l.2A driver, current control type, FG amplifier 374 

incorporated 

3-phase bi-directional digital servo-type single-chip 
TA8434F HQFP JO-P-1010 18V 0.7A driver, 421 

semi-linear drive, used for FDD spindle motor 

Hall motor TA8453AF HQFP JO-P-1010 JOY l.2A 
3-phase bi-directional digital PLL servo-type 

482 
driver multichip driver IC 

3-phase bi-directional digital servo-type single-chip 
TA8463F HQFP JO-P-1010 SY 0.6A driver, semi-linear drive, used for FOO spindle 529 

motor 

3-phase bi-directional driver, current control type, 
TA8466F HSOP 16-P-300 !SY 0.7A reference voltage generator for control amplifier 547 

incorporated. less external component type 

Low saturation voltage large current, 3-phase half-
TD62M3600F SSOP IO-P-225 lOV 2A wave connecting multichip IC, 738 

multichip IC of RN6006 x 3 

Low saturation voltage large current, 3-phase half-
TD62M360!F SSOP IO-P-115 30V l.5A wave connecting multichip IC, 741 

(2SA1203 (PNP Tr) x 3) 

TD62M3700F SSOP 16-P-215A 30V l.5A Low saturation voltage, 3-phase full-wave connecting 
744 multichip IC (2SA1203 x 3, 2SC2883 x 3) 

TD62M3701F SSOP 16-P-225A lOV 2A Low saturation voltage, 3-phase full-wave connecting 
748 multichip IC (RN6006 x 3, RN5006 x 3) 

T062M3702F SSOP 16-P-225A !SY 2A 
Low saturation voltage, 3-phase full-wave connecting 

753 multichip IC (2SA 1314 x 3, 2SC2982 x 3) 

Fan motor TA8414P/F DIP 8-P-JOOA 33V O.lA Fan motor controller 320 SOP 8-P-225 
driver, con-
trailer (for Fan motor driver, 
hall motor) TA8420AF SSOP IO-P-115 30V IA 

provided with FG output terminal 346 
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Equipment Model Package Max. rating Functions Page 

TA8421AF SSOP IO·P·12i 30V lA 
Fan motor driver, 

346 provided with motor condition check terminal 
Fan motor 
driver, con· TA8462F SSOP I Q.p.225 3SV I.SA 

Fan motor driver. 
523 troller (for provided with FG and RD 

hall motor) 

*TA8473F SSOP 16·P·225A 30V l.2A 
Fan motor driver, 
Speed Change Type 554 

TA7256P HSIP 10.P ±18V 0.5A Dual-power operational amplifier 72 

TA7272P HSIP 10-P ±18V l.2A Dual-power operational amplifier 112 

TA8102P DIP 16-P-JOOA 15V LOA Dual-power operational amplifier with boot strap 251 

TA8212F HSOP 20.P-450 14.5V 0.7A Quad-power operational amplifier 257 

TA8406P/F DIP 16-P-JOOA ±18V 0.5A Dual-power operational amplifier 287 
HSOP 16-P· JOO 

TA8407P/F DIP 16·P·300A ±18V l.2A Dual-power operational amplifier 291 
Bridge driver HSOP 16-P-300 
(for linear 
actuator) DIP 16-P-JOOA 

TA8410P/F/K HSOP 16-P-300 ±9V 0.6A Dual-power operational amplifier 303 
HSIP 10.P 

TA8410AK HSIP IO·P ±15V 0.6A Dual-power operational amplifier 303 

TA8449P HDIP 14-P-500A ± 15V 0.6A Quad-power operational amplifier 470 

TA8461 F SSOP 24-P· JOOB 30V I.SA Dual-power operational amplifier 515 

TA8464K HSlP 10-P ±!SY l.2A Dual-power operational amplifier 542 

TA7257P HS1P1·P 25V I.SA Single-bridge driver 76 

TA7267BP HSIP 1-P·A 25V l.OA Single-bridge driver 106 

TA7279P/AP HDIP 14-P-500A 25V 1.0A x 2 Dual-bridge driver 117 

TA7288P HSlP 10-P 25V 1.0A x 2 Sequential dual-bridge driver, 
139 output voltage control possible 

Bridge driver 
HSIP 10.P 25V 

Single-bridge driver, 
TA7291P/F/S HSOP 16·P· JOO P=!.OA 156 (switch type) SIP9·P·A S/F=0.4A 

output voltage control possible 

TA7354P SIP9·P·A 18V 0.2A Single-bridge driver 163 

TA7733F SSOP I 6-P-125A 18V 0.5A Low-voltage single-bridge driver, Vee oprMIN= !.8V 201 

TA8400P DIP 16-P-JOOA 25V 0.4A Sequential dual-bridge driver, 
264 output volt.:ge control possible 

TA8401F SSOP 16·P·225A 18V 0.5A Low-voltage single-bridge driver, V cc oprMIN= l .8V 208 

TA8405S SlP9-P-A 25V 0.4A Sequential dual-bridge driver 279 
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Equipment Model Package Max. rating Functions Page 

TA8409F/S 
SSOP \Q.P.225 

2SY 0.4A Single-bridge driver, 
296 SIP 9·P·A output voltage control possible 

TA8428K HSIP1·P 30Y I.SA High voltage single-bridge driver 403 

TA8429H HZIP 12-P-B 30Y 3.0A High voltage large current single-bridge driver, 
411 stand-by function incorporated 

TA8436AF SOP 16·P-JOOA 8Y I.QA Low On-Resistance MOSFET single-bridge driver 448 

Bridge driver *TA8440H HZIPIH-B 50V I.SA High voltage single-bridge driver (PWM Type) 458 
(switch type) 

TA8460F QFP )2-P-0707 6V 0.3A Low on-Resistance MOSFET dual-bridge driver 
508 (PWM Type) 

TD62M4700F SSOP 16-P·225A JOY 2A Low saturation voltage H-bridge 
757 

(RN6006 x 2, RNS006 x 2) 

TD62M270!F SSOP \6-P·225A JOY 2A H-bridge (2SA!203 x 2 + RN5006 x 2) 728 

TD62M2702F SSOP 16-P·225A JOY 2A H-bridge, provided with Schottky diode 
733 

(RN6006 x 2 + 2SC2982 x 2 + U!FWJ49 x 2) 

TA7289P/F 
HDIP 14-P·SOOA 30Y 0.7A PWM type bi-directional drive, 

146 HSOP 20-P-450 4-bit buit-in DAC, constant current type 

TA7774P/F DIP 16-P-JOOA !7Y 0.3SA 2-phase bi-directional drive, 
240 HSOP 16-P·lOO power saving and stand-by functions incorporated 

30V Facsimile system driver (serial input type PWM 
TB6500AH HZIP25-P 0.8Ax 2 control), driving two 2-phase bi-directional stepping 565 

0.6Ax 1 motors and one DC motor 

3-phase/4-phase unipolar drive 
TA84!SP DIP 16-P·lOOA 28Y 0.4A I-phase, 2-phase and 1-2 phase 326 

excitation possible 

TA842SH HZIP 25-P 40Y I.SA PWM micro step sinusoidal drive, single chip, 
384 

Stepping stepping motor driver 

motor driver 
TA8430AF HSOP 16·P-JOO 8Y 0.4A 2-phase bi-directional drive, SY Single Powered 

416 Power saving and stand-by functions incorporated 

TA843SH HZIP25·P 40V !.SA Same as TA842SH, 
provided with reset terminal and monitor terminal 427 

TA8437F SOP 20-P-JOOA 7Y 0.3A Low-voltage Low On-Resistance MOSFET 2-phase 
453 bi-directional stepping motor driver 

TA8459F SOP 20.P-JOOA 6V 0.3A Low-voltage Low On-Resistance MOSFET 2-phase 
503 bi-directional stepping motor driver 

TA8529F HSOP 20.P-450 17V 0.5A 2-phase bi-directional drive, Law Satulation 
558 voltage 

TB6504F SSOP 24-P· JOO IOV 0.15A Same as TA8435H, lout=O. I 5A 583 
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Equipment Model Package Max. rating Functions Page 

P/F=35V 
TD62064P/F DIP 16-P-300A AP=SOV 4-channel NPN Darlington transistor array 

/AP/BP-I HSOP 16-P-300 BP-I =SOY (for unipolar motor) 667 
I.SA x 4 

TD62083AP DIP 18·P-300D SOV 0.5A x 8 8-channel NPN Darlington transistor array 679 (for unipolar motor) 

TD62164 DIP 16·P·300A AP/AF=SOV 4-channel NPN transistor array 687 
/AP/BP/AF HSOP 16-P-300 BP=80V (for unipolar motor) 

Stepping 0.7Ax 4 

motor driver 
F=35V 

TD62308AP DIP 16·P·300A AP/AF=SOV 4-channel NPN Darlington transistor array, 
/BP-1/F/AF HSOP 16-P-300 BP-l=SOV PNP transistor input (for unipolar motor) 699 

I.SA x 4 

TD623!8AP DIP 16-P-JOOA AP/AF=SOV 4-channel NPN transistor array, 
/BP/AF HSOP 16-P-300 BP=80V PNP transistor input (for unipolar motor) 710 

0.7Ax 4 

TD62803P DIP 16·P·600 28V 0.4A Same as T A84 ! 5P (different package) 722 

TA7363AP SIP 7-P-A - Oil pump controller, 
167 auto-stop possible 

Other !C's TA7768F SOP 8-P-125 6V 0.75A Electronic governor, 237 Vee opr=l.O to 5.0V 

TD6303F SSOP 16-P-300 7V !OmA Low-voltage F-servo single-chip brush motor 
657 controller Vee opr=I.8 to 6V 

*Under development. 
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2. MOTOR CONTROL/DRIVE CIRCUIT LINE UP 

2-1 Solenoids/Actuator Driver IC's 

Various power operational amplifiers are available as linear actuator drivers for driving VCM, etc. 
Transistor arrays for driving solenoids and relays as reactance loads. 

• Bipolar transistor array series 

LOW LEVEL INPUT ACTIVE HIGH LEVEL INPUT ACTIVE 

lo 
INPUT ~ INPUT ~ (mA) 

TD62603P/F TD62382AP/F 'AF TD62551S TD62501P/F ID62583AP/F Al 
TD62604P/F I I TD62380P 

OUT TD62555S TD62507P/F TD62591AP 
TD62301P/F I 

~ 
I TD62302P/F TD62594AP 

TD62306P/F TD62595AP. AF 
SIN· 500 TD62307P/F I 
GLE TD62601P/F TD62598AP AF 

TD62602P/F 

500 TD62383P TD62303P/F TD62381P 'F 
TD62309P/F 

I 

OUTPUT 700 
(SINK) 

I TD62006P/F TD62081CP 
OUT TD62007P/F I 

500 TD62008AP'P'AF TD62084CP 
;> 

TD62304P'APIAF F TD62384AP/F AF TD6~001P AP F AF TD62081AP F'AF 
500 TD62305P 1 AP AF F TD62385AP/F Al I I 

I 
TD620Cl4P A.P F AF TD62084AP/F AF 
TD62101P/F 

DAR· 700 I 
LING· TD62105P/F 
TON 

700 TD62318AP/AF. Tl>62164AP/ AF 
BP IBP 
TD62308AP/BP·l TD62064P/AP/F/B 

I FIAF P-1 
TD62074P AP I Al 
TD62107P/BP/F 

1500 

~ 
I TD62703P/F TD62705P/F 

500 TD62706P/F 
SIN· 
GLE 500 TD62785PIF 

I 
700 

OUTPUT 
(SOURCE) 

~ 
I TD62771AP TD62781AP/F AF 

500 TD62782AP/F AF 
DAR· 
LING- 500 TD62786AP/F 'Al' TD62783AP/F Al' 
TON I TD62787 AP/F AF TD62784AP/F Al 

700 

700 *TD62707 AP 
I 

4 5 - 7 8 4 5 - 7 8 

Number of circuit Number of circuit 
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• Multichip transistor array series • Power operational amplifier series 

~ 
H-bndge 3-phase 4-channel 8-channel Number of 

Model 
Max ratrng 

connec11on connection 
ClfCUJ! Vee (VJ lo (A) 

TD62M3600F TD62M4600F TD62M8600F 
(HIV, 2.0AI (IOV. 2.0A) I IOV, 2 OAI TA 7256P 

Source 
TD62M3601 F TD62M4601 F TD62M8601 F TA8406P _t 18 0.5 
(30V, I.SA) (20V, 2.0A) (20V, 20A) 

TA8406F 
fD62M4501 r TD62M8603F 
(20V, 20Ai (JOY, I SA) TA 7272P 

TD62M4500F TD62M85001- TA8407P j-_ 18 1.2 

Sink 
(IOV. 2.0A) I IOV, 2 OA) 

TA8407F 
TD62M450! F TD62M8501 F Dual 
(20V, 2.0A) (20V. 2.0AJ TA8102P 15 1.0 

TD62M4700F TD62M3700F TA8410P 
(IOV, 2.0A) (30V, I.SAi 

TA8410F J_ 9, _L 15 06 
TD62M270l F TD62M3701 I-

Full-wave I IOV, 2.0A) I IOV. 20Al TA8410K:AK 
(bipolar) 

TD62M2702F TD62M3702F TA8461 F l 15 1.5 type 
(IOV.20A) I 15V,20A) 

TA8464K t 18 1.2 
TD62M3704F 
I IOV, 2A SA) TA8212F 14.5 0.7 

Quad 
TA8449P ± 15 0.6 

(1) 3-phase fuH-wave high-efficiency driver circuit (TD62M3700F, TD62M3701F) 

MPU 

* 

(2) VCM driver circuit (TA 7272P) 

15kQ 15kQ 

0.1µF .J 

*Fiat-type TA8407F also available. 

( 4) Camera auto-focus actuator 
(TD62M4700F x 2) 

12.13 --\\ 2AMAX 

6, 7, 10, 11 >-+--~ ' 

TD62M4700F @ Stepping 
2.3.14.15 H---' motor 

MPU 

l.SA (3700), 2.0A (3701) MAX 
3701 's incorporate diodes. 

(3) Relay driver circuit (TD62064BP-I) 
..-----------+..-+-<O--OVs 

~.SA MAX 

(5) Linear actuator (TA 7256P) 
180k!l 
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2-2 Stepping Motor IC's 

TA842SH .. ..... PWM chopper type 2-phase full-wave quasi-sinusoidal, microstep, 40Y, I .SA 
TA843SH .......... Same as TA842SH, provided with reset and monitor terminals 
TB6S04F ... Same as TA843SH, IOY. l SOmA 
TA841IL .. PWM chopper-type 2-phase full-wave system driver (2 x stepping motor, I x DC motor 

control), 27Y, 0.8A x 2. 27Y, 0.6A x I 

Same as TA84l l L TB6SOOAH . 

TA7289P/F .. 

TA7774P/F. 

. ..... PWM chopper-type driver with 4-bit DAC. 30Y, 0. 7 A 
... 2-phase full-wave dual-powered driver, provided with power saving function, 

7-l 7V, 0.3SA (for FDD) 

TA8430AF ......... 2-phase full-wave, low-voltage driver. 8Y, 0.6A (for FDD) 
TA8437F . . . 2-phase full-wave, smart MOS. 6Y. 0.3A x 2 

. 2-phase full-wave, smart MOS. 6Y, 0.3A x 2 TA84S9F .. 
TA8S29F I-, 2-, 1-2 phase excitation bipolar, 5Y/12Y, 0.4A x 2 

System driver 

Controller 

TD62803P ......... 3-/4-phase, !-, 2., or J. 2-phase 

excitation unipolar controller 

driver, 7 or 28V, 0.4A 

TA84!5P .......... Same as TD62803P 

TD62064BP- I 
TD62164BP 

. 80Y, I.SA, 4-channel transistor array 

.. 80Y, 0.7A, 4-channel transistor array 
TD62308BP-I ....... 80Y, I .SA, 4-channel transistor array 

TD623 I 8BP . . . . . . 80Y, 0. 7 A, 4-channel transistor array 
TD62081-4AP/AF ... SOY, O.SA, 8-channel transistor array 

TD62386-8AP/ AF ... SOY, O.SA, 8-channel transistor array 
TD62C8S l P ........ SOY, 0.2A 8-channel shift-register latch driver 
TD62C8S2P ..... SOY, O.SA 8-channel shift-register latch driver 

TD62M4700F. . JOY, 2A transistor array 
TD62M2702F . IOV, 2A transistor array 

TA 72S7P . 2SY, I.SA bridge driver 
TA 7267BP. . . ...... 25Y, l .OA bridge driver 

TA8409S/F. . . . . . . 2SV, 0.4A bridge driver 
TA 7291 P/F/S ....... 2SY, l.OA bridge driver 
TA7279AP ......... 2SY, l.OA bridge driver (dual) 
TA8428K .......... 30Y, I.SA bridge driver 

TA8429H. .... 30Y, 3.0A bridge driver 
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( 1) Stepping motor system driver for facsimile 
and word processor (TB6500AH), PWM 
chopper type 

o-v~c~c~=-•...,v,___, 20 

MPU 

TB6500AH 

3300PF 
21 

12 f-~~~~~V-M-'t1_•_24~V-0 

10 
15 
16 
11 
13 
23 
24 

4 
25 

2 
19 
22 

17 
18 
1 3 

Stepping motor 
(for feeding 
transmitting 
copies) 

* Similar models can be developed by Toshiba. 

(2) General-use stepping motor drive circuit 
(TA8415P + TD62308AP/BP-l) 

l.9krlx4 SV 

4-phase 
~~~~~.., stepping 

TD62308APfBP-1 

motor r---, 

Power supply 
for driving 
motor 

(3) Micro step driver for PPC and printer (TA8435H), PWM chopper type 

Mode setting 

RESET 

CLK 

(W/((W 
MPU 

Enable 

Monitor 

( 4) Low-voltage high-efficiency stepping motor 
drive circuit (TD62M4700F x 2) 

CLK ..fl.n.n.n..rutJ1JUlJUUU1.JUUUUU 

IA +-+++++++t+t+t-HH-H-t++t+t+f+f+f-HH-

10+1-HH-+++++++++t+t-H-HH-H-t++t+t+t-t-

(5) Large-current stepping motor drive circuit 
(TA8429H x 2) 

-18-



2-3 Hall Motor IC's 

TA8434F ........... Single-chip IC for FDD spindle (FLL) 

TA7284P/F ......... 2-phase full-wave F-servo single-chip IC 

Hall sensor 

THS I 00 series 

System driver 

Controller Driver Module 

TA7712P .......... 3-phase controller 

TA8412P/F ......... 3-phase controller 

TD62M3700F 3-phase full-wave module, 
30V, I.SA 

T A84 i 3P . . . . . . . . . . 3-phase controller 

TA 7759P .......... 4-phase controller 

TD62M370!F 3-phase full-wave module, 
30V, I.SA 

TC9142AP ......... PLL controller 

TC9193AP.iAF ...... PLLcontroller 

TC9203AP/AF ...... PLLcontroller 
(3QQ/360 rpm) 

TC9 I 92AP/ AF ...... Double-PLL controller 

TA7715P .......... F/V converter 

T A8443 F . . . . . . . . . . PWM/PLL motor controller 

TA7259P/F ......... 3-phase full-wave current control type 

TA 7262?/F ......... 3-phase full-wave voltage control type 

TA 7736P/F ......... 3-phase full-wave current control type 

MP3000/4000/6000 series 

GTR module series 

IGBT mod,u!e series 

TA84Q2F .......... 3-phase half-(full-)wave voltage control type 

TA 77 45P /F . . . . . . . . . 3-phase half-( full-)wave voltage control type 

TA8423P/F ......... 3-phase full-wave current control type, less external component type 

TA8424F 3-phase full-wave low-noise current control type, with FG amplifier 

TA7247 AP ......... 3-phase full-wave voltage control type, SW regulator controller incorporated 

TA7248P 

TA7260P 

TA7261P 

TA7735F 

3-phase-full-wave current control type 

2-phase full-wave current control type 

2-phase full-wave current control type 

3-phase half-wave sensor!ess driver, SW regulator incorporated 

TA8414P/F ......... 2-phase half-wave fan motor controller (automatic reset-type burning-proof 
circuit incorporated) 

TA842Q, !AF ........ 2-phase half-wave fan motor driver (automatic reset-type burning-proof 
circuit incorporated) 

2-phase half-wave !ow-noise driver 

26V, 1.2A 

25V, I.SA 

26V, I.QA 

!SV, 1.0A 

!8V, I.QA 

!SV, 1.2A 

!SV, 1.2A 

38V, I.SA 

35V, 0.9A 

35V, Q.9A 

25V, Q.6A 

!SV, 1.2A 

33V, Q. IA 

30V, I.QA 

SV, O.SA TA8422F 

TA8466F 3-phase full-wave low-noise current control type. less external component type l 8V. 0. 7 A 

-19 
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(I) Current control type motor driver (TA 7259P/F) 

(2) Voltage control-type motor driver (TA7262P/F) 

(3) Motor controller (TA 77 l 2P) 

GNO 
(FIN) 

*Also available are TA7736P/F and TA8423P/F 
with similar functions and FG amplifier
incorporated low-noise TA8424F. 

To output 
driver module 
(MP6901 etc.) 

*Similar models such as TA8412P/F, TA8413P, and TA7713P are 
available for varying output patterns and functions. 

(4) Fan motor (TA8420AF) 
FGouT 

-20-
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*Also available are TA8414P. 
an external Output transistor 
type, 



2-4 Bridge Driver IC's 

TA7354P .......... I8V, 0.2A, single 

TA7733F .......... 18V, O.SA, low-voltage, single 

TA7291P/S/F ....... 25V, 1.0A, output voltage adjustable, single 

TA8409S/F ......... 25V, 0.4A, output voltage adjustable, single 

TA7267BP ......... 25V, LOA, single 

TA8!02P .......... ISV, LOA, low-voltage dual-power operational amplifier with boot strap 

TA7288P .......... 25V, l.OA x 2, output voltage adjustable, sequential dual 

TA7279AP ......... 25V, 1.0A x 2, dual 

TA7257P .......... 25V, l.SA, single 

TA7256P .......... ±18V, O.SA, dual-power operational amplifier 

TA8406P/F ......... ±18V, 0.SA, dual-power operational amplifier 

TA84!0P/K/F ....... ±9V, 0.6A, dual-power operational amplifier 

TA84!0AK ......... ±!SV, 0.6A, dual-power operational amplifier 

TA8428K 

TA8429H 

*TA8440H. 

TA8436F 

TA8437F 

TA7272P 

30V, I.SA, single, overcurrent protector circuit incorporated 

30V, 3.0A, single, overcurrent protector circuit incorporated 

50V, I.SA, single 

7V, LOA, single, smart MOS H-switch 

6V, 0.3A x 2, dual, smart MOS H-switch 

±18V, l.2A, dual-power operational amplifier 

TA8407P/F ......... ±!8V, l.2A, dual-power operational amplifier 

TA82!2F .......... 14.SV, 1.2A, quad-power operational amplifier 

TA8449P ..... ±I 5V, 0.6A, quad-power operational amplifier 

TA8464K .......... ± l 8V, I .2A, dual-power operational amplifier, high slew rate. 

TA8459F .... 6 V, 0.3A x 2, dual smart MOS H-switch 

TA8460F . . . . . . . . . 6V, 0.3Ax2, dual smart MOS H-switch, 

with PWM pre-driver 

TB650l F . 20V, 0.4A, single with rotation detector 

TA846 l F t l 5V, I .SA, dual-power operation amplifier 

*Under development 

Driver IC 

Controller Transistor array, module 

TD62M4700F .................. lOV, 2A Low-voltage drive, low-saturation voltage bridge driver 

TD62M270!F. . . . . . . . !OV, 2A Low-voltage drive, !ow-saturation voltage bridge driver 

TD62M2702F, . I OV, 2A, Low-voltage drive, low-saturation voltage bridge driver 

MP4500 series . . . . . . . . . . . . . . . . . Power transistor module 

MG15G4GL! and others .......... Giant transistor module 

MG !SD4GM 1 and others .......... Giant transistor module 
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( 1) Output voltage adjusting-type single-bridge 
driver (TA7291P/F) 

(3) Low-voltage (less than 3V) large current (2A) 
miniature bridge driver (TD62M4700F) 

CPU 
>---~--1 16 

4 5 

(2) Output voltage adjusting-type sequential 
dual-bridge driver (TA 7288P) 

( 4) Large current single-bridge driver (TA8429H) 

5V v, :2t:I v 

,, 
lo=2AMAX 

(5) Single-bridge driver (TA8428K) 
+SV 

Voo 

OUTPUT 
PORT1 

MPU TA8<128K 

PO~T2 

v., GND 
lo= 1 5 

(6) Linear bridge driver (dual-power operational amplifier) (TA 7272P) 

681<.Q 

1'50kQ 

--lt-----1 
100pF 

-22-
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lOkQ 

SJ 
0 

* TA8407P/F, TA8406P/F, TA7256P, 
TA8410K/P/F, TA8410AK etc. are 
available for various maximwn ratings and 
packages. High slew rate type TA8464K is available. 



2-5 Hybrid IC's and Multichip IC's 

Demands for increased compactness, lighter weight, and further enhanced reliability of devices are 

stimulating efforts to achieve higher densities of semiconductors. There are also calls for stable operations 

under unfavorable conditions such as high temperature and high humidity. Properties for system parts 

and functional units are required of hybrid IC's. Also, increased integration can be achieved by using the 
MCP (multichip process), a technique for packaging a discrete transistor, diode, C-MOS IC, and bipolar IC 

chips into one IC package. 

l MCP 

Multi Chip Process 

Contained in 
single package 

Higher Successability 
Development 

Highly-integrated IC 

Reduced administrative cost 

O Features 

-----------1-, 
Discrete semi
conductor 

• C-MOSIC 

I 
I 
I 
I 
I 
I 
I 
'------~'J Hybrid IC 
,- - - --:,./1~. -----~ 

• Bipolar IC I 
I 
I 
I 

Resistance I 
I 

Capacitor 
I 
I 
I 

Coil 
I 
I 
I 

• Trimming technique I 
I 

L - - - - - - - - - - - _1 

Resistance to environment 

Functional unit 

Higher driving Power 

Adjustment-free IC 
(various trimming) 

• Hybrid and multichip !C's are applicable to ASIC, permitting various applications in accordance with 

user's needs. 
• If the !C's, transistors, and diodes are Toshiba semiconductors, they are applicable, except for certain 

ones that cannot be contaii:ied in single packages for reasons involving manufacturing technique. 

• For multichip IC's, all Toshiba packages, except for certain ones already on the market, can be used. 
For packages, refer to the Package Manual issued by Toshiba. 

• For multichip IC's, for motors, not only those for ASIC, but also general-purpose models such as the 

transistor array series (TD62MXXXX series) having several discrete transistors packed in each IC 

package, as well as PLL-PWM motor controllers, TA8443F, are available on the market. 
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O Multichip !C's and hybrid !C's for motor control 

For PLL-PWM motor control, TA8443F is being marketed. The former contains TC9203P (PLL IC), 
TA7649P (for PWM switching regulator IC), and TA7712P (for 3-phase hall motor control) in one package. 

O PLL-PWM motor drive circuit for PPC (T A8443F) 

sv 
Voo CPour 
GNDl CP,N 

8 XT TEST 

XT LD 

Nl RIS 

N2 20/27 

FGIN RV 

APC Vee2 
AFC Ha+ 

Voo Ha-

Vref Hb+ 

-IN2 Hb-

+IN2 He+ 

GND2 He-

+INl GND3 

-INl T,G 
F. B. FGour 
D.T.C BRAKE 

Cr CW IC CW 

Rr SIS 

GND2 GND3 

c, Le-

E, Le+ 
e Ei Lb-
PWM c, Lb+ 

24 v 
Vccl La-

o.c. La+ 

0 Multichip transistor array series 

H·bridge 3-phase 4-channel connection connection 
TD62M3600F TD62M4600F 

-

(IOV. 2.0A) (IOV. 2.0A) 

Source -
TD62M3601 F TD62M4601 F 
(30V, I.SA) (20V, 2.0A) 

- - -

TD62M4500F - -

Single 
Sink 

(IOV, 2.0A) 
type 

- -
TD62M4501 F 
(20V, 2.0A) 

TD62M4600F TD62M3700F 
(IOV, 2.0A) (30V, ISA) 

Bipolar TD62M2701 F TD62M3701F . 
type (IOV, 2.0A) (IOV, 2.0A) 

TD62M2702F TD62M3702F 
( IOV, 2.0A) (15V. 20A) 

-24-

8-channel 

TD62M8600F 
(IOV, 2.0A) 
TD62M8601 F 
(20V, 2A) 
TD62M8603F 
(30V, I.SA) 
TD62M8500F 
(IOV, 2.0A) 
TD62M8501 F 
(20V, 2.0A) 

-

* Incorporated several discrete 
transistor chips with excellent 
properties in one package. 
Ideal for circuits requiring 
low-saturation properties. 



3. APPLICATIONS 



3. APPLICATIONS 

3-1 Applications List 

Electronic equipments contains their own main and auxiliary drives; their motor types and drive circuits 
are selected in accordance with the necessary properties for such parts. 

The following are application circuits considered most common, listed for devices. 

Equipment Function IC used Recommendable !C's 

Controller Mechanism controller TC8605F(C), TC8615F-002 
TC8606Hl<Xl, TC86 I 6F-002 

Single chip TA8434F. TA8462F 

Spindle Servo TC9142AP. TC920JAP AF(PLLJ. TA7715P(I· r.,ervo) 
Floppy disk drive 

Hall motor TA7736P/F (3.5), TA7259P/F (5.25), TA8424F (FDD) 

Head 
Stepping motor TA7774P/F, TA8430AF. TA62003F 

Voice coil motor TA7256P, TA7272P, TA8406P/F, TA8407P/F 

Controller Mechanism coOtroller TC856!F 

Sin_gl_e chiE_ TA8434F 

Hard disk drive Spindle Servo TC9193AF. TC9142AP. TC9203AP AF 
(HDD) Hall motor TA7736P/F (3.5), TA7259P/F (5.25), TA8423F 

Head 
Stepping motor TA7774P/F, TA7289P/F 

Voice coil motor TA7272P, TA8407P/F 

Carriage Stepping motor TD6280.1P. TA 7289P F. TA8425H. TA8435H 

Feed (paper, typing ribbon) Stepping motor TD6280.1P. TA 7289P· F. TA8425H, TA8435H 

Printer Daisy wheel drive Stepping motor TA7289P/F, TA7774P/F, TA8430AF 

Polygon mirror drive Servo TC9 I 42A P. TC9203A P AF 
(for laser printer) Hall motor TA7248P, TA7259P 

QA 
Optical disk Spindle 

Servo TC9142AP. TA920.1AP AF 

Hall motor TA8423P/F, TA7259P/F 

Feed Stepping motor TA 7289P/F, TB6500AH(system driver) 
Facsimile (FAX) 

Cutter Bridge driver TA7279AP, TA7267BP 

Carriage Stepping motor TA7289P/F, TA8415P, TA8425H, TA8435H 

Ribbon feed Stepping motor TA7289P/F, TA7774P, TA8415P 
Electronic 

Stepping motor TA7289P/F, TA7774P/F, TD62803P, TA8425H typewriter Paper feed 
Bridge driver TA7279P, TA7267BP, TA7291P 

Daisy wheel Stepping motor TA7289P/F, TB6500AH(>y"em dmer) 

Drum Hall motor TA8443F, TA8412P, TA7712P 

Lens, mirror 
Stepping motor TA7289P/F, TA8425H, Tll6500AH, TA8415P 

Hall motor TA7712P, TA8412P 

Scanner Stepping motor TD62803P, TA7289P/F, TA8415P 

Copier Toner hopper Bridge driver TA7291P 

Heat roller Hall motor TA7712P, TA8412P, TA8443F, 

Fan Hall motor TA7247AP, TA7284P/F, TA8414P F. TA8420Af' 

Paper feed 
Hall motor TA7712P, TA8412P 

Stepping motor TD62803P, TA7289P/F, TA8415P 

Wordprocessor Printer Stepping motor TB6500AH (system driver) 

Fan motor Fan Hall motor TA8420AF, TA8414P/F, TA7247AP 

Camera Film feed, lens control Bridge driver TA7733F, TA840!F, TD62M4700F 
Electric Air conditioner Fan Hall motor TA7247AP, TA8414P F 
home 

Fan heater Fan Hall motor TA7284P, TA7247AP equipment 
Sewing machine Stitching, cloth feed Stepping motor TA8415P, TA7289P, Tll6500AH 
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Equipment Function IC used Recommendable !C's 

Controller Servo TD6360N/F, TD6320N 

Capstan Hall motor 
TA 7259P/F, TA 7745P/F, TA 7262P/F, TA8402F, 

Video cassette 
TA8423P/F, TA8424F, TA8416F 

recorder (VCR) Drum Hall motor 
TA8402F, TA7259F, TA7736P/F, TA7735F," 
TA8423P/F, TA8424F, TA84!6F 

Reel Hall motor TA7259P/F, TA7262P/F, TA8423P/F 

Loading Bridge driver TA 7288P, TA 7279P/ AP, TA 7291 P/S, TD62M4700F 

AV 
Compact disk 

Spindle Bridge driver TA7256P, TC9201F 

player (CDP) Focus, tracking Bridge driver TA7256P, TA8102P, TA8406P/F, TA8410P/K 

Carriage Bridge driver TA7256P, TA7267BP, TA8406P/F, TA7291P/S 

Video disk player Spindle Hall motor TA7713P, TA7248P, TA8413P 
(VDP) Loading Bridge driver TA7267BP, TA8419P, TA7291P/F 

Tape recorder Capstan Hall motor TA7260P, TA7715P (servo) 
(ATR) Reel Bridge driver TA7291P/S/F 

Disk player (ADP) 
Spindle Hall motor TA7260P, TC9142AP(PLL) 

Arm drive Hall motor TA7256P, TA8406P/F, TA8410P/F/K 

Cassette tape Hall motor TA8416F, TA8422F 
recorder 
Fan motor Fan Hall motor TA8420, 21AF, TA8414P, TA7247AP 

Robot and Hall motor TA7712P, TA8412P, TA8443F 

FA various automatic Bridge driver TA8428K,TA8429H,TA7279P,TA7291P 
machines Stepping motor TA7289P, TA8415P, TA7774P, TA8425H, TA8435H 
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3-2 PPC, Facsimile, Printer, and Electronic Typewriter 

PPC 

Drive 

Developer/ 
Heat Roller 

Mirror, scanner, 
lens 

Paper feed 

Fan 

Polygon Mirror 

• Under development 

Motor 

Hall motor 

Stepper 

Stepper 

Hall motor 

Hall motor 

Model 

TC9!42AP(TC9203AP/ AF)+ 
TA7712P + TA76494P + MP6901 

TA8443F + MP6901 

TA8415P + MP4001 or 
TD62308BP-1 

TA8425H, TA8435H 

TA84! l L, TB6500AH 

TA8415P + MP4001 or 
TD62308BP-1 

TA 7247P 

TA8414P/F + 2SC2883 (Y) x 2 

TA8420AF 

TA8453AF 

TA8434F 

Function 

PLL/PWM drive 

3-/4-phase unipolar 
drive 

PWM chopper, quasi 
sinusoidal micro 
step 

PWM chopper, system 
drive 

3-/4-phase unipolar 
drive 

3-phase bipolar drive 

2-phase unipolar drive 

Driver with 
PLL Contro!ar 

Driver with 
FLL Controlar 

I) Motor drive circuit for PPC developer and heat roller (TA 7712P, TC9142AP, TA 76494P, MP690 I) 

]JV 

-29-
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2) Motor drive circuit for PPC paper feed and carriage (T A84 l 5P, TD625 53S, MP400 I) 

.. 

... 

MPU 

r---------<> High-voltage 
power supply 

,...------- ---. 
I 
I 

2S8673 (100 V 7 A).XU: 

2SB676 (80 V 4 A) 

~----<HO>-<> Low-voltage 
power supply 

Out 

3) Quasi sinusoidal micro step stepping motor drive circuit for PPC (TA8435H) 

RESET 

CL• 

MPU CW/CCW 

Enable 

Monitor 

Facsimile 

Drive Motor 

Feed Stepping 

Paper Cut DC 

System driver 

Mode setting 
H/l H/l Vcc:::5V 

Model 

TA8415P x 2 + TD62083AP 
TA 7289P/F x 2 
TD62064A P BP- I <\F 
TD62164AP BP <\f 
TD6'108AP BP-I Af-
TD62-11KAP Af-

TA 7267BP 
TA7291P/F 
TAK42XK 

TA841 IL 

TB6,00AH 
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I) System driver for Facsimile, printer, and electronic 
typewriter (TB6500AH) 

<>""v'"''~="'"s_v_.--1 20 
10µF 

10 
15 
16 

SIN 
CPU t--S-'"TR-O_B_E __,~ 

CLK 
11 
13 
23 

TB6500AH 24 

4 
25 

3300PF 2 
21 19 

22 

17 
18 
13 

O Printer and electronic typewriter 

Max. rating 
Drive Motor Model 

Vee (V) Io (A) 

TA7289P/F 30 0.7 

TD62803P 

TA8415P 
7.28 0.4 

Stepper 

TA8425H 
5.5,40 1.5 

TA8435H 

Carriage TA7257P 25 1.5 

TA7279P/AP 20,25 1.0 x 2 

TA8428K 30 1.5 

DC motor 
TA8429H 30 3.0 

TA8412P 18 lOOmA 

TA7712P 8 25mA 

TA8443F - -

TD62803P 

Paper feed Stepper TA8415P 
7.28 0.4 

TD62064P 'AP'BP-1 35/50/80 1.5 

Stepper 
TA7289P/F 30 0.7 

Daisy wheel TA7774P{F 7.17 0.35 

DC motor TA7279P/AP 20/25 1.0 x 2 

DC motor TA7291P/S 25 1.0 
Ribbon feed 

Stepper TA7774P/F 7, 17 0.35 

Polygon mirror 
TA8453AF 

DC motor (TC9203AF 
drive (for laser 

(hall motor) + - -
printer) TA 7259P) 

Stepper 
0.8 x 2 

System 
DC motor TA8411L 27 

(stepper) 
driver TB6500AH 0.6 

2) General-use paper feed motor drive circuit 
(TA8415P, TD62308AP/BP) 

-,, 
Power supply 
for driving 
motor 

Package Function 

HDIPIH·500A HSOP20-P450 PWM chopper type, built-in 4-bit DAC 

DIP 16-P-600 3-/4-phase, 1-, 2-, or 1-2-phase excitation 

DIP 16-P-300A Unipolar driver 

HZIP25-P 
PWM chopper type, micro step, 
quasi-sinusoidal system driver 

HSIP7-P Single-bridge driver 

HDIPl4-P-500A Dual-bridge driver 

HSIP7-P 

HZIP12-P-B 
Single-bridge driver 

DIP20-P-300A Hall motor controller 

QFP60-P-1414F 
PLL/PWM motor controller 
(for hall motor) 

DIP 16-P-600 3-/4-phase, 1-, 2-, or 1-2-phase excitation 

DIP I 6-P-300A Unipolar driver 

DIP-16-P-300A 4-channel NPN Darlington transistor array 

HDIPl~P-500A HSOP20-P450 PWM chopper type, built-in 4-bit DAC 

DIPl6-P·JOOA HSOPl6-P-JOO 2-phase bipolar dual-powered driver 

HDIPl4-P-500A Dual-bridge driver 

HSIPIO-PiSIP9-P-A Single-bridge driver 

DIP16-P-JOOAHSOPl6-P-JOO 2-phase bipolar dual-powered driver 

HQFPJO-P-1010 PLL hall motor drive 

2 stepper motors and one DC motor, 
HDIP24-P-500 or a solenoid are controlled by 12-bit 

HZIP25-P 
(solenoid) 

(DC motor) 
serial signals. 
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(I) PPC/printer DC motor drive circuit by bridge driver (T A8428K) 

+5V 

Ypp 

OUTPUT,__ __ _, 
PORT I 

MPU TAl428K 

PORT21---~ 

1.S AMAX 
Yss OND 

(2) PPC/printer large-current stepping motor drive circuit by bridge driver (TA8429H) 

MPU 

(3) Printer stepping motor drive circuit by PWM chopper type driver (TA 7289P/F) 

-32-
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stepping 
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3-3 FDD, HDD, and Optical Disk 

Model 

HOC T7518. TC8561 F 

TC9 I 42AP( orTC9203AP/ AF)+ TA 7259P/F(5.25.PLL) 
Spindle motor drive TC9142AP( orTC9203AP/ AF)+ TA 7736P/F(3.5.PLL) 

TA8453AF 
HOD 

TA7289P/F (PWM chopper micro step) Head . l Stepping Motor 
motor TA7774P/F, TA8430AF 

drive J Voice coil motor TA7272P (or TA8407P/F), TA8410AK 

FDMC 
TC8605F(C). TC8615F-002. TC8606F-000. 
TC8616F-002 

TC9142AP(or TC9203P/F) +TA 7259P/F(5.2S. PLL) 
Spindle motor drive TC9142AP(or TC9203P/F) +TA 7736P/F(3.5. PLL) 

TA8434F(FLL I chip. 5/12V). TA8463F(FLL I Chip. 5V) 
FDD 

TA 7774P/F (Dual-powered, power-saving function 

Head motor drive provided) 

(stepping motor) TA8430AF 

TA8437F, 6V, 0.3A smart MOS IC 

(1) PLL spindle motor drive circuit for 3.5-inch HDD (TC9142AP +TA 7736P) 

05AZB.2 

.,,,,,, 

'·"" 

lllo!l 

START 

llOll 

Setting for 
current limiting 

... H, I 
.. 
~l 

* 3.5-inch HDD can be also driven by output driver TA7259P/F. Flat-type TA7736F is also available instead of TA7736P. 
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(2) PLL spindle motor drive circuit for 5.25-inch FDD (TC9203AP/ AF+ TA 7259P/F) 
Vee= 12v 

3300: 

(3) Spindle motor drive circuit for 3.5-inch and 5.25-inch FDD (TA8434F) 

Vee: SV 750 

'S' 

TA8434F 

0 Ol 11F 51 kQ 

27k~ Ti.iF 

(4) HDD voice coil motor drive circuit (TA7272P) (5) Head motor drive circuit for 3.5-inch and 
5.25-inch FDD (TA7774P/F) 

1Skf.l 

IN 

* Flat-typt? TA8407F is also available. 

1Sk!."! 
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*Low-voltage TA8430AF is being produced. Smart MOS IC 
TA8437F is being marketed. 



34 Fan Motor 

Recommendable IC's 

Recommendable IC 
Output configulation 

Hall sensor Controller Output driver 

TA8420, lAF 
2-phase, unipolar 

(30V, l.OA) 

'TA8473F 2-phase. unipolar 

DC fan 
(30V, 12A) lov .. noi~e. speed change 

THS 100 Series TA8462F 2-phase, unipolar, (supermic,o-
size) (35V, l.5A) low noise 

TA8414FiP 2SC2883 2-phase, unipolar, 
(orEQIV) Single-phase, bipolar 

THSlOO Series 
TA8407P/F 

Single-phase, bipolar 
(36V, L2A) 

TA7259P/F 
3-phase, bipolar 

(26V, L2A) 

DC fan 
THSlOO Series 

TA7284P/F 
2-phase, bipolar 

(micro-size) (24,SV, 0.6A) 

TA7247AP 
3-phase, bipolar 

(38V, UA) 

TA7247AP MP6901 or 

DC fan TA 7712PiF MP3003' MP3007 3-pha~c. bipolar 

(medium THSIOO Serie' TA8412P (XOV. 4A) 

size) 
TA 7759P 

MP4<Xll 
i60V, 4A) 

4-pha,e. unipl)lar 

"'Linder de\elopment 

( 1) Supermicro-sized fan (T AS420AF) 
re .... 

V<:t •S, IZV 

(2) Micro-sized low-noise fan (T A8407P/F /K) 

,.,,, 

RSC I 
.... 
100 

TA8407F 

41, S. 12. IJJIH 

)I( 

)I( 
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(3) Supermicro-sized fan (TA8414P/F + 2SC2883) 

(4) Medium-sized fan 

( 5) Medium-sized fan (TA 724 7 AP) 

sv 

(6) Speed change fun (TA8473F) 
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3-5 VCR 

Category 

Drive for 
capstan/ 
head hall 
motor 

Bridge 
driver IC 
for loading 

Servo 
controller 

Others 

Model 

TA7259P/F 

TA8423P/F 

TA8424F 

TA7262P/F 

TA8416F 

TA7745P/F 

TA8402F 

TA7735F 

TA7736P/F 

ID62M3700F 

TD62M3701F 

TA7291P/F/S 

TA7288P 

TA7267BP/ 
TA8419P 

TA7279AP 

TA8400P 

TA8405S 

TA7733F 

TD62M4700F 

TA8409S/F 

TD6803N 

* TC9065N 

TA8617S 
TA8618S 

Characteristics 

General-use, 3-phase full
wave current drive 

General-use, 3-phase full
wave current drive 
3-phase full-wave current 
drive, low·noise, built·in 
FGAmp. 

General-use, 3-phase full
wave voltage drive 

3-phase (half-) full-wave 
voltage drive 

3-phase (half-) full-wave 
voltage drive, low-voltage 
use 

3-phase (half-) full-wave 
voltage drive, low-voltage 
use 
Hall sensorless, built-in 
Switching regulator 
3-phase half-wave 
3-phase full-wave current 
drive 

3-phase full-wave module 

3-phase full-wave module 

Output voltage adju•table, 
single type with stand-by 
function 

Output voltage adjustable, 
sequential dual type 

Single type 

Dual type 

Output voltage adjustable, 
dual type 

Dual type 

Single-type for low-voltage 

Super low-voltage, low
saturation voltage, built-in 
free-wheeling diode 

Supermicro-sized type, 
output voltage adjustable 

with built-in peripheral 
<1rnp 

with built-in peripheral 
amp/fully compatible with 
VISS and VASS 

FGAmp. 

~ ~~-------:::::)~ .... 
- ]]'.° V' - -· -- 9 

- - - T o 

Max. rating 
>--------< Package 
VCC(V) IO(A) 

Application 

26 

18 

18 

25 

8 

18 

18 

30 

26 

30 

10 

25 

25 

25 

25 

25 

25 

18 

10 

25 

1.2 ~~p1jt;:ri;i For home use-type capstan/head motor 

1.2 ~~i~~~~i For home use-type capstan/head motor 

1.2 HSOP2~P450 For noiseless-type HiFi VCR capstan/head motor 

HDIP IH-500Ai For home use-type capstan (TA 7262P)/head motor 
1.5 HSOP 2~P450 (TA 726 2F) 

0.7 SSOPl~P-225A For low-voltage portable VCR 3-phase hall motor 

1.0 HSOPloP-300/ For portable VCR capstan/head motor 
SSOP l~P-225A 

1.0 HSOP2~P450 Fm portable VCR capstan/head motor (version-up 
IC of TA 7745P/F, built-in control Amp.) 

1.2 SSOP2~P-300 
For portable VCR head motor, sensorless and 
high-efficiency, ideal for motor driver of VHS-C 
and 8mm VCR 

1.0 

1.5 

2.0 

DIPIOP-300A' Same circuit as that ofTA7259P/F, economic type, 
HSOP loP-300 general-use 
SSOP loP-22lA Module based on 2SA1203 and 2SC2883 

SSOPloP-225A Built-in diode, based on RN5006 and RN6006 

Offering a full line of general-purpose peripheral 
1.0( HSIPl~PI units with various functions (output voltage adjusta

ble, through-<:urrent restriction, standby, thermal 
shut down, permitting choice between TA7291P/S 
for home use types or TA 7291 S/F for portable types. 

0.4/ HSOP loP-3001 
0.4 SIP<J-P-A 

1.0 HSIPl~P 
For 2-motor loading drive type VCR (for cassette 
and tape) 

1.0 HDIP l~P-500A General-use, dual type 

0.4 DIP l~P-300A General-use, dual type 

0.4 SIP<J-P-A General-use, dual ty_J>e 
0.5 SSOP loP-225A For loading motor of portable VCR 

2.0 SSOP l~P-225A 

0.4 SIP<J-P-Ai 
SSOP l~P-225 

Multichip IC based on low-saturation discrete 
transistor RN5006 and RN6006, ideal for loading 
motor of portable VCR 

Similar type ofTA7291P/F/S (some functions 
not provided) 

SDIP42-P-600 Application specified 

SDIP 42-P-600 Application specified 

SSIP12-P 
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1) Voltage-control type capstan (head) motor 

drive circuit (TA 7262P/F) 

3) Low-noise current-control type capstan (head) 
motor drive circuit (T A8424F) 

S) Portable VCR head motor drive circuit 

(TA8416F) 

+ • 
"-

THS l 00 series 

2) Current-control type capstan (head) motor 1 

drive circuit (TA 7259P/F) 

JS-0 

.. 
"' 

"' 

4) Current-control type capstan (head) motor 
drive circuit (less external component type, 

TA8423P/F) 

6) 
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SIGNAL ------, 
INPUT 

.. ---- -- -- -
' 

POSITION: 1 
SENSING : I LJ L.J : 

"--c.:.:=:;..::;.;" 
HOii 
POWER 
SUPPLY 

r----t---~---vu IZ'W 

r--T---11-+-+-""""' .,....A/Vy- ~ .. 

Auto-focus/zoom motor driver circuit for 
movie cameras (Smart MOS TA8459F) 

O.OlµFX2 

MPU 

ENABLE 

IO.OlµF 



r ~ 

I 
f 
i 

3-6 CDP and ramera 

Motor Drive Model 
Max. rating 

Envelope 
Vcc(V) to (A) 

TA7256P HSIP 10-P 

TA7256P TA8406P ± 18 0.5 DIP I 6-P-JOOA 

TA8406F HSOP 16-P-300 

TA7272P HSIP llJ.P 
Bridge driver 

TA7272P TA8407P ±18 1.2 DIP 16-P-JOOA (for brush 
motor) TA8407F HSOP 16-P-JOO 

TA8102P TA8102P 15 1.0 DIP 16-P-JOOA 

TA8212F TA8212F 14.5 0.7 HSOP21J.P450 

TA8410P DIP 16-P· JOOA 

TA8410P TA8410F ±9/±15 0.6 HSOPI 6-P-JOO 

TA8410K/AK H~P 10-P 

TA8449P TA8449P ±15 0.6 HDIP 14-P-500A 

TA7745P DIP 16-P-JOOA 
18 1.0 

TA7745F SSOP I 6-P-225A 
Hall motor driver TA8402F 18 1.0 HSOP 20-P-450 
(for brushless motor) 

TA8422F 8 0.5 SSOP llJ.P-125 

TA8416F 8 0.7 SSOP I 6-P-225A 

•Available are TC9201F for servo processor and TA8101N for sense AMP. 

-39-

JI 

"'1 

- -.-

~ 
I 

'•, y 
Function ' f~ 

Dual-power operational amplifier 

Dual-power operational amplifier 

Dual-power operational amplifier with boot 
strap, for portable CDP 

Quad-power operational amplifier 

Dual-power operational amplifier (economy 
type) 
TA8401/AK are high-voltage types 

Quad-power operational amplifier 

3-phase half-wave (full-wave) low-voltage 
motor driver 

2-phase half-wave low-noise hall motor 
driver 

3-phase half-wave low-voltage hall motor 
driver 



I"" 

(1) Drive cir"uit for CO player motors (TA7256P) 

Focus 
signal 
input 

47kf.:t 

Tracking 
signal 
input 

0 
~ .. 

180J(fJ 

!OOPF 

150kQ. 

100pf 

Focus coil 

Lens 

Multilens 

Hill-~-m-

a 
0 

Spindle motor 
control signal 
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100kQ 

100pF 

* TA7272P and TA8410K/AK can be 
applied similarly. (Also, use 
TA8406P/F, TA8407P/F, and 
TA8410P/ F, with different 
packages, depending on applications.) 
High slew rate type TA8464K is available. 
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TA 7245BP /BP<LB>/CP /F 
DC MOTOR DRIVER IC. 

The TA7245BP/CP are 3-phase Bi-directional motor driver 

IC. 

It is designed for use VTR, tape deck, floppy disk and 

record player motor drivers. 

It contains output power drivers, position sensing 

circuits, control amplifier and CW/CCW control circuit. 

3-Phase Bi-Directional Driver and Output Current Up 

to ±1. 2A. 

Few External Parts Required. 

Wide Operating Supply Voltage Range 

: Vcc(opr)(MIN.)=7V 

Forward and Reverse Rotation is Controlled Simply by 

Means of a CW/CCW Control Signal Fed Into 10 PIN. 

High Sensitivity of Position Sensing Amplifier. 

(VH=lOmV(Typ.), Recommend to Use TOSHIBA Ga-As Hall 

Sensor "TI1S" Series.) 

Surge Protect Diode Connected for All Input Terminals. 

(Position Sensing, Control, CW/CCW Control Inputs.) 

DIP-14F (TOSHIBA 5Dl4BP-P) Power Package. 

r,1AXH1UM R.l\TINGS (Ta=25°C) 

CHARACTERIS'~IC SYr1BOL RATING UNIT 

TA7245BP 26 

Supply TA7245CP 
Vee 

30 v 
Voltage TA7245BP(LB) 26 

TA7245F 26 
··-----'-·-----· --

Output Current Io(AVE) 1. 2 A 
t-----·--

TA7245BP 2.3 
Power TA7245CP 2.3 
Dissipation PD \I 

(Note) TA7245BP (LB) 2.3 

TA7245F 1. 0 

Operating Temperature Topr -30'"75 oc 

Storage Temperature Tstg -55rul5G oc 

Note Ta=25°C. Without bc:at sink 
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TA7 245 BP 

HDIP14-P-500A 

HDIP14-P-500 

HSOP14-P 

HSOPZO-P-450 

Weight: 
I'.DIP14-P-500A: 
LDIP14-P-500 
HSOP14-P 
IlSOP20-P-450 

3.0g (Typ.) 
3.llg (Typ.) 
3.0g (Typ.) 
0.3g (Typ.) 



TA 7245BP/BP<LB>/CP/F-------------- -
BLOCK DIAGRAM 

TA7245BP ~ 
TA7245CP TA7245F 
TA7245BP(LB 

······ PIN No. 

5V (DC) 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=l2V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 FRS Open 2 4 7 

Quiescent Current Icc2 - FRS=5V 2 5 9 mA 

Icc3 Vcc=22v, FRS=GND 2 5 9 

Input Offset Voltage Vro - - 40 - mV 

Residual Output Voltage VOR - vrn+=vrn-=7V - 0 10 mV 

Voltage Gain Gv - - 5.5 -

Saturation Voltage Upper VsATl IL=400mA 
- 1.0 1. 5 v -

Lower VSAT2 - 0.4 1. 0 

Cut-off Current Upper Ioc1 vcc=2ov 
- - 20 

µA -
Lower Ioc2 - - 20 

Position Sensing Input 
VH - - 10 - mV 

Sensitivity 
Maximum Position Sensing 

VH MAX 400 mV 
Input Voltage 

- - -

Input Operating Position CMR-H - 2.0 - vcc-2.5 v 
Voltage 

Control CMR-C - 2.0 - Vcc-2.5 

CW Vp - - 0 0.4 
Rotation Control 

STOP Vs 2.2 2.7 3.2 v 
Input Voltage -

ccw VR - 4.8 5.0 5.8 
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--------------TA7245BP/BP<LB>/CP/F 

TEST CIRCUIT l 

INPUT 
VOLTAGE 

POSITION 
SENSING 
INPUT 

TEST CIRCUIT 2 

VIN+ 

INPUT 
VOLTAGE VIN-

+ 
Ha 

POSITION 
SENSING 

-t-
Hb 

INPUT 

+ 
He 

ITT 
,_:i 

ii, 
ITT 

p_; 
0 

~ 
ITT 
LO 
tjl 
N 
r--
<>: 

'""' 

~ 

ITT 
,_:i 

'-../ 
p, 
ITT 

p_; 
0 

ii, 
ITT 
LO 
tjl 

N 
r--
<>: 

'""' 
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A Vee 
Ice 

SW1 (OFF AT Ice TEST) 

FRS INPUT 

RF~ 2.2.{l 

l 

Vee= L2V 

VsAT 
UPPER TEST 
LOWER TEST 

• 



TA7245BP/BP<LB>/CP/F --------------

INPUT/OUTPUT CHARACTERISTICS 

B 
B Gy= A 

ZERO TORC<UE ROTATION 

VNF shows voltage drop at RF. 

That is, in the case of star connection, when coil current is IL' 

See the following circuit. 

Further, if inputs (11 pin, 12 pin) are shorted or V11:;;o;v12, torque at the 

circuit becomes zero. However, this zero torque state also can be obtained by 

setting FRS input (10 pin) to specified voltage or by placing the circuit in 

open state and this is rather advantageous as current consumption is less. 
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- I --------------TA7245BP/BP<LB>/CP/F 

FUNCTION 

FRS(CW/CCW/STOP) POSITION SENSING INPUT OUTPUT 
INPUT Ha Hb He La Lb Le 

1 0 1 H L M 

1 0 0 H M L 

L 
1 1 0 M H L 

0 1 0 L H M 

0 1 1 L M H 

0 0 1 M L H 

1 0 1 L H M 

1 0 0 L M H 

H 
1 1 0 M L H 

0 1 0 H L M 

0 l l H M L 

0 0 1 M H L 

1 0 1 

1 0 0 

M 
1 1 0 High Impedance 
0 1 0 

0 1 1 

0 0 1 

Note: "l" of the hole element input means that voltage above +lOmV is applied to the 

positive side of each hall element from the negative side and "O" means that 

voltage above +lOmV is applied to the negative side from the positive side. 

In this case, needless to say, DC potential must be within the specified common 

mode voltage range of hall element input. 

Further, "H", "M" and "L" of output mean Vcc-VSATl=l/2 Vee and VSAT2, respectively, 

and "L", "H" and "M" of FRS input mean application of voltage within specified 

values of VF, VR and VS, respectively. 

Further, by applying required voltage for control input (VIN+, VIN-), measure 

the circuit in operating state. 
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TA7245BP/BP<LB>/CP/F --------------

TA7245BP APPLICATION CIRCUIT l 

CONTROL SIGNAL INPUT 

' 
I 
I 
I 
I 

r--, 
t') _i_ ~ \ 
* •8 \ 

),. c5 \ 

~ 
0 
rl 

I 
~..-------+------, 

TA7245BP, CF, BP(LB) 

I I 
L - _____ ..J 

~ POSITION SENSING ELEMENT, 
REGULATED SUPPLY VOLTAGE OR 
CONSTANT CURRENT DRIVE AVAILABLE 
(THE CIRCUIT SHOWS THE LATTER) 

Vz 
*l 

+ + 

vcc=12v 

+ 

COIL CURRENT 

* 1 Vz of a ZENER diode should be decided in accordance with the DC level of 

control signal input. (Vz=2. 5 - 9V. If temperature characteristic is to be 

taken into consideration, SV is recommended. Further, DC potential at the 

negative control input 11 pin becomes Vz+Rp.IL) 

* 2 As to Rp, although it should be decided acoording to coil impedance, F/V 

converted voltage (control input) and required starting torque, it is 

recommended to set at 0. 3- SD.. 

* 3 Connect, if required. 
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-

z 
0 
H 
f-< 

"" ~ 
"' "' H 
q 

~ 
0 
P-< 

APPLICATION CIRCUIT 2 

f:, 
q 

P-< 

INPUT VOLTAGE 

POSITION 
SENSING INPUT 

PD - Ta 

,,-, 
Pi 
H 

fl-< 
Pi 

p._;-
0 

p.; 
Pi 
LO 
._Ji 

"" l'-
~ 
E-< 

4 

TA7245BP, CF, BP(LB) 

THERMAL RESISTANCE 

Rth(j-c )=B°C/W 

Rth( j-a )= 54°C /W 

AMBIENT TEMPERATURE Ta ("CJ 

Vee 

La 

Lb 

Le 

5 

z 
0 ,_-, 
;-< 

"" P-< 
H 
w 
UJ 
H 
q 

&l 
"' ~ 
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~ 
q 

P-< 

TA 7245BP/BP<LB>/CP/F 

CW/CCW SELECTO:-\ SW 

5V 

l 

PD - Ta TA7245F 

THERMAL RESISTANCE 

6 1----+----+----1 Rth( j-c) = 13°C/W 
]'\_ Rth l j -a)= 130°C/W 

f--+---l---+-'-1.No te With 50 X50 X lmnj 

\ Fe HEAT SINK 
\ 

4f--+---l---+--.\o-----~------l 

2 

10'.J 150 200 

AMBlENT TEMrnRATURE Ta ("CJ 



TA7245BP/BP<LB>/CP/F--------------

CONTROL SIGNAL INPUT METHOD 

Normally, control voltage which is proportional to (or inversely proportional to) 
rotation speed (F/V converter etc.) is fed into the front stage of the TA7245BP 
differentially or single polarity. The gain from control input of the TA7245BP to 
output (at RF terminal) is 5.5 times as indicated in the specification. It is 
however possible to improve characteristic of W/F, etc. by reducing the gain with 
NF applied. 
lt's application example is shown in the diagram below. Further, when NF is applied 
(Also, when not applied), it is necessary that DC voltages (V11,v12) of control inputs 
(11 pin, 12 pin) are within the range of values (2.0~Vcc-2.5V) shown in the standard. 
In addition, when input DC level and F/V converted output (control output) cannot be 
matched with IC input, a DC level shift diode and attenuator should be inserted in 
front of IC input. An example is shown in Fig. 1-c. 

a) IN CASE OF POSITIVE 

(N=-1-) 
Vcont 

:;;; 
0 
,-j 

I 
Vcont "' 

C;;j '"' "· 0 "' 0 0 
rl d 

b) IN CASE OF NEGATIVE 

(Ncx Vcond 

R3 
Vref 

Vcont 
Rz 

CONTROL 
R2 

OUTPUT 

Fig. 

INPUT 

VIN+ 

5V 

INPUT 

R1 

Vz 

1-c 

9 Vee 

T A 7 2 4 5 B P/ C P 

/BP (LB) 

RF 

9 Vee 

TA7245BP/CP 

/BP(LB) 

R1 
RF 

INPUT PIN 
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Fig. 1-a 

Fig. 1-b 

DC level of control output is 
shifted by a zener diode and 
control signal output is 
attenuated by Rl and R2. 



- TA 7245BP/BP<LB>/CP/F 

POSITION SENSING ELEMENT DRIVING METHOD 

The TA7245BP has a wide range of common mode voltage range (the specification is 

2 to Vcc-2.SV and therefore, 2 to 9.5V when Vcc=l2V) of the position sensing element 

(generally, a hall sensor) input and therefore, both the constant current drive and 

constant voltage drive of a hall sensor are applicable. 

As a hall sensor, Toshiba Ga-As hall sensor THS series are recommended. 

When compared with In-Sb hall sensor, the Ga-As hall sensor has various merits such 

as excellent mechanical strengths, temperature stability and less saturation 

characteristic to magnetism and current. 

However, it is considered that use of this sensor was so far difficult as it's 

sensitivity is lower than In-Sb hall sensor. On the TA7245BP in order to make it 

possible to use the Ga-As hall sensor which has merits on almost all items except 

sensitibity, sensitivity of the position sensing amplifier has been increased with 

less offset voltage. Further, if W/F characteristic is poor, increase of hall input 

may be effective in some cases. 

input). 

Vee 

Rz 

POSITION SENSING ELEMENT 
DRIVING METHOD (1) 

(However, be careful not to exceed max. allowable 

Vee 

(2) 

(For details refer to the technical data for Toshiba Ga-As hall sensor THS series.) 
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TA7245BP/BP<LB>/CP/F--------------

CAUTIONS IN APPLICATION 

IC for motor drive have several high impedance input terminals such as hall element 

input, control signal input, etc. and to handle a switched high output current. 

Because of such a reason. Care should be taken not to make a parasitic oscillation 

path caused by unnecessary feedback. 

Further, as load is a coil, it is necessary to pay attention to prevent destruction 

by impulse at time of ON/OFF, particularly, application of voltage and current in 

excess of standard values to the output transistor when supply voltage is at high 

level (Vcc=l8V or above). It is recommended to use the TA7245BP at supply voltage 

below 12V and the TA7245CP at below 18V. If they are used supply voltage above 

these values, the above-mentioned cautions should be followed. 

(1) CAUTIONS FOR RELIABILITY DESIGN 

a) Do not into the output transistor inside IC into the high voltage and current 

operating region. 

(Especially, when a motor is locked, Vee is ON/OFF, output is shorted, etc.) 

b) It is desirable to design the output ringing absorbing capacitor in 

capacitance as small as possible (the output transistor may be destructed by 

charging/dis-charging current of this capacitor in some cases). 

If it becomes a problem, it is recommended to review not only capacitance 

but also connecting point and connecting method (delta or star connection) in 

addition to taken an oscillation preventing measure described later further

more, to insert resistor (3.o. to 30.0.) in series to the capacitor. 

c) In installing to a printed circuit board, be careful not to apply an abnormal 

force to the fin of IC and moreover, to solder in several seconds (at 260°C). 

d) It is an effective method for assuring reliability to provide a large earthing 

area on a printed circuit board to promote heat-radiation from the soldered 

fin of IC. 

(2) CAUTIONS FOR WIRING 

It is recommend to design a print pattern with the following methods taken into 

consideration in order to prevent parasitic oscillation. 

-52-

-



TA 7 245BP /BP<LB>/CP /F 

a) The output coil current path line should be provided separately from other 

earth one because the coil current includes switched high current. 

In particular, it is recommended to design a line from RF terminal (5 pin) to 

the earth so that it's impedance does not become common to other circuits. 

(This is especially important.) 

If this is not possible or oscillation cannot be eliminated completely, it is 

adviced to connect a capacitor of 0.001-0.lµF paralelly with Rf. 

9 Vee 

VIN+ TA7 245BP/CP 12 
vIN- /BP(LB) 

11 6 

GND 
(FIN) 

Fig. 2 

La 

Lb 

Le 

IMPEDANCE MUST NOT BE 

COMMON TO OTHER CIRCUIT 

GND 

b) It is also recommended to provide the hall element drive current path 

independently. (Especially, separately from the output current path) 

Further, if plunging input to the position sensing element is expected, it 

is advised to insert a capacitor of 0. 05 - lµF between the plus (+) and mir,us 

(-) terminals of each position sensing input. 

In addition, it should be also 

consider to insert resistors in 

series to all hall element 

inputs. If plunging input to 

control input is expected, 

connect a capacitor of 

0. 001- 0. lµI" between control 

terminal and GND. 

c 

R'1 
50,(l- 2kfl 
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TA7245BP/CP 
/BP(LB) 

-j~- -n-
5 

DO NOT GIVE COMMON 
IMPEDANCE TO OTHER 

Fig. 3 
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TA7245BP/BP<LB>/CP/F--------------

c) If parasitic oscillation in a high frequency range above SMHz is observed, 

commonly connect the capacitors from all coil outputs and connect a capacitor 

(e=O.Ol- O.lµF) to RF terminal (5 pin) from this connecting point (Fig. 4-a). 

Further, it is also recommended to consider a method to connect capacitors to 

RF terminal from respective coil outputs separately from the ringing absorbing 

capacitor (Fig. 4-b). 

9 Vee 

TA7245BP/CP 

/BP(LB) 

Fig. 4-a 

C=0.01-0.lµF 

TA7245BP/eP 

/BP(LB) 

8 1-----<~--~'lflf"'I 

C=0.001-0.lµF 

Fig. 4-b 

d) It is recommended to connect a path capacitor directly from Vee terminal 

(9 pin) without giving common impedance to GND. Further, it is also effective 

to insert ez (0. 01 - 0. lµF). 

VIN+ 
------<12 

VIN-
-----lll 

g v cc 

TA'7245BP/eP 

/BP (LB) 

5 

Fig. 5 

+ 
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- - J 

GND 

-



- TA 7245BP/BP<LB>/CP/F 

(3) CONNECTION OF OUTPUT RINGING ABSORBING CAPACITOR 

It is advised to connect the output ringing absorbing capacitor to GND from each 

coil terminal. In addition, it is also advised to consider the following methods 

from the viewpoint of parasitic oscillation prevention as well as destruction 

prevention. 

a) Change of capacitance 

b) Delta connection (Fig. 6-a) 

c) Connection to Vee instead of GND (Fig. 6-b). In this case, however, attention 

should be paid to destruction. If voltage/current locus is outside ASO, it is 

necessary to connect resistors in series with capacitors. 

And propose to connection to RF terminal. 

d) Connect resistors in series with capacitor (Fig. 6-c). 

e) Combination of a), b), c) and d). 

9 Vee 
La 

9 Vee 

T A7245BP/CP Lb TA7 245BP/ CF 
12 

/BP (LB) Le /BP (LB) 

5 

USE A BIPOLAR TYPE 

CAPACITOR 

Fig. 6-a Fig. 6-b 

9 v cc 
La 

TA7245BP/CP Lb 

/BP (LB) Le 
11 6 

5 RF 

RF R 

Fig. 6-c 
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OTHER CAUTIONS 

Depending upon capacity and connecting method of the output capacitor, the output 

transistor inside IC may be destructed in some cases and it is therefore recommended 

obtain voltage/current locus of the output transistor through the measurement 

shown below and confirm that the locus is within ASO. (Especially, the measurement 

at time of SW ON/OFF, CW rotation~ccw rotation~ CW rotation is important). 

Ic 

CURRENT PROBE 

TO Y-AXIS OF 
OSCILLOSCOPE 

RECOMMENDED TO TAKE NOT ONLY 
La BUT ALSO Lt AND L0 

TO X - AXIS OF 
OSCILLOSCOPE 

VOLTAGE/ CURRENT LOCUS 

Fig. 7 
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DC MOTOR DRIVER. 

The TA7247AP is a 3-phase Bi-directional supply

voltage-controlled motor driver IC providing all 

the active functions necessary for switching

regulator-controlled FAN MOTOR of electrical Air 

conditionor. 

It's designed for especially energy saving air 

conditionor applications and suitable for use any 

other motor driver applications. 

It contains 3-phase Bi-directional power driver, 

CW/CCW control circuit, comparator and oscillator 

for switching regulator, and protect circuits. 

FEATURES: 

Voltage Controlled 3-Phase Bi-Directional Motor 

Power Driver. 

Output Current Up to l.5A. 

High Sensitivity of Position Sensing Inputs 

TA7247AP 

HDIP20-P 

Weight: 8.2g (Typ.) 

Built in Over Current, Over Voltage, Low Voltage and Thermal Protect Circuit. 

More Power-up Applications with Additional Power Transistors. 

Recommended Supply Voltage 

tiAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC 

Supply Voltage (Motor) 

Supply Voltage (Control) 

Output Current 

Power Dissipation (Note) 

Operating Temperature 

Storage Temperature 

Note Tc=25°c 

Vcc1=30V(Max.) 
Vccz=5V 

SYMBOL RATING 

Vcc1 38 

Vcc2 7 

Io (AVE) 1. 5 

PD 15 

Topr -30 - 7 5 

Tstg -55 -150 
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TA7247AP------------------

BLOCK DIAGRAM 

F/R 

GND 11 

Ha 
+ 

Hb 
+ 

He 
+ 

LOW VOLTAGE 
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------------------TA7247AP 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc2=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 
Quiescent Current Ice - Io=0.75A - 15 20 mA 

Io=0.75A - 1. 5 2.1 

Upper Side VsATl - Io=0.9A - 1. 7 2.4 

Saturation Io=l. 2A - 1. 9 -
v 

Voltage 
Io=0.75A - 1.4 2.0 

Lower Side VsAT2 - Io=0.9A - 1. 5 2.3 

Io=l.2A - 1. 7 -

Upper Side IL u - - 100 µA Leak Current -
Lower Side IL L - - 100 

Current Limitter Sensitivity VRSC - Rsc=O. 20 180 220 300 mV 

Over Voltage Protector 
38 v VH.SE - - -

Operating Voltage 
Thermal Shut-down Operating 

TTSD 150 oc - - -
Temperature 

Low Voltage Protector 
VL·SE 5. 7 - v - -

Operating Voltage 
Position Sensing Input 

vth 
Sine wave 20 - mV - -

Sensitivity lOOmVpeak, 30Hz) 

Frequency fo - 30 - kHz 

Oscillator Amplitude Ao - - 1. 2 - Vp-p 

Temperature-
Tcvo fo - - 0 - Hz/°C 

Coefficient 

Output Current IcoM - - - 5 mA 

Saturation 
VsAT V2o=OV 0.5 v COM - - -

Voltage 

Comparator Turn-ON Time tr - - 0.5 - µs 

Turn-OFF Time tf - - 0.5 - /iS 

Duty Ratio Dy - v 20=2v - 50 - % 

Duty Ratio 
Temperature Teva Dy - - 0 - %/oC 
Coefficient 

':'..c.c2_ Operating Voltage Vcc2 0_2_r - 4.5 5.0 5.5 v 
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TA7247AP------------------

FUNCTION 

a) FORWARD ROTATION MODE (PIN 18 Open or 2.SV Min.) 

Lau 1 5 ----'---L-----~-~--__,L_ 

LbU 17 _=1 _ _.__ __ __.__ _ __,__ __ __,_ _ _.__ __ 

LcU lg ---'-----'----__J_----'---------l------1---

LcL lg ~---~~----~----

VLa OUTPUT 

(4+5) 

-60- l 
* 

-



- ----------------TA7247AP 

b) REVERSE ROTATION MODE (PIN 18 GND or 0.4V Max.) 

VHa 1----1 ----1------+----------+---+-------+--l 

VHb ------+--1 --+------+-------+-----+------=-F 

VLb OUTPUT ----i 
c 6+7 i _______._~~__.____._--.------.___.__-~--,-I 

VLc OUTPUT 

(8+9) 
c 



TA7247AP------------------

APPLICATION OF TA7247AP 

(1) DESIGN METHOD OF SWITCHING REGULATOR OSCILLATION CIRCUIT (PWM genera ting circuit). 

The PWM wave generating circuit that controls the switching regulator output 

switching transistors is shown in Fig. 2. 

The circuit consists of a triangular waveform generating circuit that generates a 

comparison signal and a comparator that compares the comparison signal from the 

triangluar waveform generating circuit with output voltage from the switching 

regulator. (In the example shown in Fig. 2, output level is such that "H" level 

is at Vcc2 level (=;= 5V) and "L" level is typically at 0. SV as specified in the 

standard.) 

In this oscillation circuit, positive feedback is added to the differential 

comparator to provide hysteresis. "H" and "L" levels of triangular waveform 

output are expressed, respectively, by the following equations: 

VcR MAX. 
R1+R2+R3 

VCR MIN. = ~R-~~~~R-2-
Vcc 2 =;= 2.69V 

· Vcc2 =;= i.2sv 

Ql shown in Fig. 2 is for a discharge path and R4 decides discharging time cons-

tant together with an external capacitor Cf. 

Fig. 1 TRIANGULAR WAVEFORM GENERATING CIRCUIT OUTPUT WAVEFORM (Pin (19)) 

CHARGING TIME 18 
DECIDED BY Rr AND Cr. 

....._ VcR MIN. 
( =;=1.z5v) 

~C---\---DISCHARGING TIME IS DECIDED 
BY Cr AND INTERNAL R4 

(- _1_ t) 
(VcR=Z.69·8 R4•Cf ) 

Further, oscillation periods to and ti are decided by the following equations: 

to=;= 0.4845-Cf•Rf (sec) 

t1 ~ 0.7664·Cf·R4 (sec) 

Where, R4 is an internal resistor ( =;= 1. 3k.!.1) 

Further, as resistance of the resistor R4 in IC varies by about ±20%, it is 

recommended to use R4 in actual application at Rf;?R4 to suppress internal fluc

tuation of resistance in IC at the minimum level. 
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5V 
DC 

TA7247AP 

Fig. 2 PWM WAVEFORM GENERATING 

CIRCUIT 

FROM THERMAL SHflT DOWN I"'°""' .... "" '""''"" & OVER VOLTAGE 

+ 

COMPARATOR CIRCUJT 

ERROR 
SIGNAL 
INPUT 

OSCILLATION CIRCUIT 

r------------<19\----~~~-~~~~~~~~ 

CR 

The comparator circuit consists of a differential amplifier which is operated by 

PNP differential input. 

DC level to the c+ terminal is decided by DC level at the CR terminal (Pin (19)) 

and required duty ratio. 

As DC level at the CR terminal is 1.25 -2.67V as shown in Fig. 1, it is recommen

ded to input DC at a level corresponding to DC level at the CR terminal. 

Further, Rf and Triangular waveform oscillation period characteristic is shown 

in Fig. 3 and PWM output waveform duty ratio vs. (20) pin voltage characteristic 

in Fig. 4. 
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Fig. 3 Rr-OSCILLATION PERIOD CHARACTERISTIC 

al 

"-

"' 0 
H 
P4 
P'l 
'1< 

z 
0 
H 
E-< 
-<: 
H 
H 
H 
0 
[I) 

0 

100 

75 

50 

25 

0 
0 

Fig. 4 

v 
L 

/I 
/ Cf=lOOOpF 

Vcc2=5V 
Ta=25°C 

50 100 150 200 250 

Rf ( kfl) 

DUTY RATIO-Ve CHARACTERISTICS 
50~---------~~~-~~~~-~~~ 

ToN ToFF 

40 JUL 
0 30 DUTY RATIO 

~ = ToN x100(%)f--+v__.,,,.VF-+--+--+-f--+--+~ 
~ 2of--~-Tro_N~+_TroF_F~~~-~kd'--'f--+--+--+-'--.J.._...J....--+---i 
1:: YI Rf=lOOkfl 

5 l0>--1--+----<-+-'r.--11---+---+--+-1---+---1---< Cf=lOOOpF 
~ Vcc2=5V 

t---+-_...-i-+-V_,...,~+--+--+__,1---+---+--+-<--< Ta= 2 5 ·c 
0'-........ --'---'--'-....1....--+--''---L-....L..-+-'---L-~-+-"'--....L--' 

1.2 1.3 1.4 1.5 1.6 1.7 1.8 

Ve (@PIN) (v) 

1.9 

(2) POSITION DETECTING CIRCUIT (Hall element input circuit) 

2.0 

The Position detecting circuit is shown in Fig. 5. This circuit consists of a 

differential amplifier having hysteresis (~20mV, typical). 

As operating DC level (CMR) is about l.SV at the lower side and Vcc-1.SV at the 

upper side, it is recommended to input constant voltage drive from Vcc2 at level 

higher than hysterisis by 3 times or more (60- 70mV). 

If the hall element is removed during the rotation, IC can be destructed. 
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- TA7247AP 

Fig. 5 POSITION DETECTING CIRCUIT (Hall element input) 

(3) FORWARD/REVERSE ROTATION SELECTOR CIRCUIT 

The forward/reverse rotation selector circuit is shown in Fig. 6. The forward 

rotation (or reverse rotation) is resulted when Pin (18) is opened (or at 2.5V 

or above), while the reverse rotation (or forward rotation) is resulted at GND 

(or at 0.4V or below). 

Fig. 6 FORWARD/REVERSE ROTATION SELECTOR CIRCUIT 

SW 

ON OFF 

L H 

H L 

ysw ccw cw 

(R) (F) 
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(4) OUTPUT CIRCUIT 

The output circuit is shown in Fig. 7. The upper side of the circuit (Pins (5), 

(7) and (O)) is for outlet, whichle the lower side (Pins (4), (6) and (8)) is for 

intake. When the built-in output transistors are used, Pins (4) and (5), (6) and 

(7), and (8) and (9) shall be shorted, respectively. 

When transistors are externally mounted for increasing the capacity largely, they 

shall be connected as shown in Fig. 7. 

Fig. 7 OUTPUT CIRCUIT 

----------<\-----+--------< 3 \-------___.. ___ /'__.~----' 

VRSC \.,. Rsc 

(5) PROTECTIVE CIRCUITS 

a) Over Voltage Protective Circuit 

If voltage at Vccl terminal exceeds normal voltage (38V), Q2 in Fig. 2 is ON to 

inhibit PWM output and at the same time, the output circuit is OFF. 

b) Thermal Shut Down Circuit 

If temperature at the junction point exceeds specified temperature (150°C), 

similar to a), above, Q2 in Fig. 2 in ON to inhibit PWM output and at the same 

time, the output circuit is OFF. 

c) OVER CURRENT PROTECTIVE CIRCUIT 

If VRSC in Fig. 7 eyceeds specified voltage (VRsc=Rsc·Isc), the output circuit 

is OFF. 

d) Excessively Low Voltage Protective Circuit 

If voltage at Vcc1, terminal drops below specified voltage, the output circuit is 
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TA7247AP 

OFF. Further, this circuit is a malfunction preventive circuit. 

APPLICATION CIRCUIT 

L -

Note 

CPU 

SWITCHING 

REGULA TUR 

SPEED SIGNAL 

CW/CCW SIGNA 

- - - -, 

er) PrN 
1 

VouT I 

I+ 
11 

I 
I 

NOTE ______ __J 

Vcc1 (MOTOR DR[VING POWER SUPPLY) 

+ 

In case of the open-loop control by CPU, rotating speed is controlled by the 

rotation control signal (analog output) from CPU. However, the closed-loop 

control by the feedback signal taken from the switching regulator output is 

also possible. 

In this case, the connection shall be made as shown in the above circuit 

diagram. 
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TA7248P 
DC MOTOR DRIVER 

The TA7248P is a DC motor (3 phase) driver IC. 

It contains regulator, position sensing amplifiers, 

control amplifier, quick stop circuit and drivers. 

Maximum output current (Bi-direction) of driver is 

±900mA (average). 

Hall element is used as a position sensor. 

By combining this IC and TA7674P (or TA7715P) F-servo 

motor driver system is available. 

FEATURES: 

Driver for Hall Motor (3 phase) 

Large Output Current (Bi-direction) 

: Io=±900mA (average) 

Built-in Reverse Rotation Detector and Quick Stop 

Circuit. 

Regulator for External Circuits 

: VouT=l0.7V, Io=SOmA 

Operating Supply Voltage 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

Output Current 

Regulator Output Current 

Power Dissipation (Note) 

Operating Temperature 

Storage Temperature 

Vcc=l6 - 32V 

SYMBOL RATING 

Vee 35 

Io 900 

Icc2 50 

PD 25 

To pr -15 - 7 5 

Tstg -55 - 150 

UNIT 

v 

mA 

mA 

w 
oc 

oc 

Note Tc=75°C, PD=3W(Max.) at no heat sink (Ta=25°C). 
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BLOCK DIAGRAM 

CONTROL 
SIGNAL 
INPUT 

VNF 

REGULATOR 

POSITION 
DETECTOR 

ELECTRICAL CHARACTERISTICS 

(iUICK STOP 
(ON : STOP) 

(Unless otherwise specified, Vcc=30V, RL=27n, Rf=2.2n, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. 

CUIT 

Supply Current Ice 1 - 5.5 

Input Offset Voltage Vro 2 -9 

Input Dead Band Vrn 2 
VIN2=3.5V 

22 

Residual Output Voltage VoR 2 -

Voltage Gain Gv 2 0.8 

Saturation Voltage Upper VsATl 3 VIN1=4.5V, Vrn2=3.5V 
-

Lower VsAT2 -

Cut-off Current 
Upper Ioc1 4 VIN1=4.5V, Vrn2=3.5V -

Lower roc2 RL =lOOkD -

To Threshold Voltage VTO 5 - 6.2 

To Saturation Voltage VsAT TO 5 RL=6kn -

Output Voltage Vcc2 6 RL=560n 10.2 

Load Regulation Voltage JVcc2 6 RL =56011- 00 -
.. -

Ripple Rej ec ti on RR 6 RL=560D, f=lkHz 50 

Temperature Coefficient Tc Vcc2 6 RL=560n -2 
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La 

FO PUWE 

TYP. MAX. UNIT 

- 13 mA 

- 95 mV 

- 190 mV 

- 10 mV 

- 1. 2 

- 2.1 v 
- 3.8 

- 15 
ttA 

- 15 

- 7.3 v 

- 2 v 

10.7 11. 2 v 

- 60 mV 

- - dB 

- 2 mV/de 



TA7248P 

lN1'lJT OfJTPUT CHARACT1':HlST1Cl1 Vcc2 - Ta 
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TA7256P------- -
DUAL POWER OPERATIONAL AMPLIFIER. 

TA7256P is a dual power operational amplifier. 

It is intended for use especially DC MOTOR 

positioning system applications such as, Arm Driver 

(for Audiodisk Players), head or voice coil motor 

drivers (for Floppy and Winchester Disk Drivers) 

and any other power driver applications. 

FEATURES: 

HSIP 10 Pin Power Package Capsealed, 

Built-in Over Current Protector. 

Few External Parts Required. 

Output Current Up to 0.5 A. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

Output Current 

Power Dissipation (Note) 

Operating Temperature 

Storage Temperature 

Note Tc=25°C. 

SYMBOL 

Vcc,VEE 

Io(AVE) 

PD 

Topr 

Tstg 

RATING 

±18 

0.5 

12.5 

-30-75 

-55 -150 
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UNIT 
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·c 

i 

El 
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- TA7256P 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=l5V, VEE=-15V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

ICUIT 
Quiescent Current rec - 10 20 mA 

Input Off Set Current Iro - 10 200 nA 

Input Bias Current Ir - 100 700 nA 

Input Off Set Voltage Vro - 2 7 mV 

Output Voltage Swing l Upper VoH RL=33n 12.0 13. 0 - v I Lower VoL -12.0 -13.0 -

Open Loop Gain Gvo - 100 - dB 

Input Common Mode Voltage 
CMR ±12 ±14 -

Range 

Common Mode Rejection 
CMRR 70 90 dB 

Ratio 
-

Supply Voltage Rejection SVRR - 50 150 µV/V 
Ratio 

Slew Rate SL 
Gv=O, RL=33il 

0.15 
V/ - -

R=lOn, C=O.lµF psec 

Short Circuit Current Isc Rsc=2. 2n - 0. 35 - A 

Cross Talk CT RL=33n, VouT=lVp-p - 60 - dB 

llLOCK DIAGRAM 
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M7256P--------------------------------------

APPLICATION CIRCUIT 

Rsc VEE (=i=O. 7V) 
Io MAX. 

PD MAX - Ta 

AMBIENT TE:MPJ<:RA TUHE Ta (°C) 

+ 
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APPLICATI~N CIRCUIT 2 
(Compact Disk Player Use Actuator System) 
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TA7257P 
BRIDGE DRIVER 

The TA7257P is a Full Bridge Driver for blashed DC 

Motor Rotation control. 

Forward Rotation, Reverse Rotation, Stop and Braking 

operations are available. 

It's designed for Loading and Reel Motor driver for 

VTR and Tape Deck, and any other consummer and 

industrial applications. 

TA7257P has Operation Supply Voltage terminal and 

Motor Driving Supply Voltage terminal independently 

therefore Servo control operation is applicable. 

FEATURES: 

Output Current Up to l.5A(AVE.), and 4.5A(PEAK). 

4 Function Modes (CW, CCW, STOP and Brake) are 

Controlled by 2 Logic Signals Fed into 2 Input 

Terminals. 

Built-in Over Current Protector and Thermal Shut 

Down Circuit. 

Operating Voltage Range Vcc=6 -1sv 

MAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL RATING 

Peak Supply Voltage Vee MAX 25 

Operate Supply Voltage Vcc(opr) 18 

Output Current Io (AVE) 1.5 

Peak Output Current Io (PEAK) 4.5 

Power Dissipation (Tc=75°C) PD 12.5 

Operating Temperature To pr -30 -75 

Storage Temperature Tstg -55-150 
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- -------------------TA7257P 

BLOCK DIAGRAM 

7 Vee --~-~~--------1 6 Vs 

IN l 1 l-------l 

CONTROL 

IN 2 2 1--------< 
'------~--' 

THERMAL PROTECT 

OVER CURRENT 

INl IN2 OUTl OUT2 MODE 

1 1 L L Brake 

0 1 L H CW/CCW 

1 0 H L CCW/CW 

0 0 High Impedance Stop 

ELECTRICAL CHARACTERISTICS 
TEST 

CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 
CUIT 

Icc1 
vcc=1sv - 6.5 13 

Supply Current 
OUTPUT OFF STOP MODE mA 

Icc2 
vcc=lSV, OUTPUT OFF 10 20 
CW/CCW MODE -

UPPER Vsl u - 0. 7 1. 0 
Vcc=lSV, Io=O. lA 

Saturation Voltage LOWER Vs1 L - 0.6 0.9 v 
UPPER Vs2 u Vcc=1sv, Io=l.lA 

- 1. 0 1. 4 

LOWER Vs2 L - 0.9 1. 3 

Leakage Current UPPER 1L u V=l8V 
- - 100 

µA 

LOWER IL L - - 100 

VIN(H) Tj=25°C 3.0 - - v Input Voltage 1,2 
VIN(L) 1 PIN AND 2 PIN - - 0.8 

Diode Forward 
UPPER VF u IF=l. OA 

- 2.0 -
v 

Voltage LOWER VF L - 1. 25 -

Limitting Current Isc - - 3.5 - A 

Input Current Im Input GND - 1 10 !LA 
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TA7257P--------------------------------------

Pv - Ta 
16 

llth 

~ Rth ( j-c) = 6"C/W 

:E 12 
Rth ( j-<t) = l00°C/W 

\ 
\~ z 

0 \ '4. H 
b \~ <>: 

'" ~ 
H 
[)J \~ 
UJ 
H 

J> <"0 p 

0:: -.,&<",v. ~ ~ 
"' " &z"' or- ' ? 
0 .... '!!la'/f' 

' \ 

'" NO HEAT 
... 

SINK' ":::. \ 
00 50 100 150 

AMBl r;NT TEMPERATURE Ta ("cl 

"' () 
z 
<>: 
t:;~ 

~~ "'u 0:: :__, 

,.:; 
<>: -" 

re~ 
"' 0:: 
b 

200 

300 

100 

50 
30 

10 

5 
3 

p 

1 
0.01 

TRANSIENT THERMAL RESISTANCE 

. 

,__ 

0.1 10 

INPUT POWER PULSE 

t 
H 

fii'D=lW 

"" 
100 

t (s) 
1000 

APP LI CA TI ON NOTE 

(1) INPUT CIRCUIT 

Input circuit is shown in Fig-1. It's a "Low active" type voltage comparator 

that's one input connect to Input terminal ( 1, or 2 PIN) and the other to 

built-in temperature compensated voltage reference (VTH=l.4V Typ.) 

If a voltage above VIN(H) fed into the Input Terminal that means "Logic 1 11 and 

less than VIN(L) or connect to GND means "Logic O". 

vo----~J 

V>V1N(H) 

V<-VIN(L) 

IN 

I IN 

(lOµA MAX.) 

(Fig.-1) 
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___ TA7257P 

(2) BASIC APPLICATION CIRCUIT 

Fig-2 shows the basic application circuit. 

Optimum values of the C, R depend on the inherent constant of a motor and 

parasitic C,R values arr,und the circuit. 

Normally, recommended to use 0.lµF and 33n. 

CONTROL INPUT 0--------4 
SIGNAL 

TA7257P 

u--------1 2 
'---'''-----~-----"'---' 

4 

(3) ADDITIONAL DIODE 

Vee 

(Fig.-2) 

I) If the braking operation is so loose, connect a additional diode between 

each output to GND, (See Fig-3(a)) 

Il) If the back electromotive pulse generated in output coil is so strong. 

Internally connected back electromotive suppression diode may be damaged 

by this pulse. 

In such a case connect a additional diode between each output to Vee. 
(See Fig-3-(b)) 

7 7 

31--~----

TA7257P M TA7257P M 

5 I--+----<---' 5 I---+--_._ _ __, 
-----~---''__,, 

Fig 3-la) Fig 3-(b) 
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TA 7259F /P /P<LB> 
DC MOTOR DRIVER IC. 

The TA7259P is a 3-phase Bi-directional motor driver IC. 

It designed for use VTR tape deck, floppy disk and 

record player mater drivers. 

It contains output power drivers, position sensing 

circuits, control amplifier and CW/CCW control circuit. 

3-Phase Bi-Directional Driver and Output Current Up 

to ±1. 2A. 

Few External Parts Required. 

Wide Operating Supply Voltage Range : 

: Vcc(opr)(MIN.)=7-20V 

Forward and Reverse Rotation is Controlled Simply by 

Means of a CW/CCW Control Signal Fed Into 10 PIN. 

Eigh Sensitivity of Position Sensing Amplifier. 

(VH=lOmV(Typ.), Recommend to Use TOSHIBA Ga-As Hall 

Sensor "THS" Series.) 

Surge Protect Diode Connected for All Input Terminals. 

(Position Sensing, Control, CW/CCW Control Inputs.) 

DIP-14F (TOSHIBA SD14BP-P) Power Package. 

Second Version of TA7245BP 

(It's have a better stability) 

MAXIl1U~1 RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee 26 v 
Output Current Io(AVE) 1.2 A 

Power 
TA7259P 2.3 

Dissipation TA7259P (LB) PD 2.3 w 
(Note) 

TA7259F 1.0 

Operating Temperature Topr -30-75 oc 

Storage Temperature Tstg -55-150 oc 

Note No heat sink. 
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TA7259P 

HDIP14-P-500A 

HSOP14-P 

TA7259F 

HSOP20-P-450 

Weight: 

HDIP14-P-500A: 
HHOP14-P 
HSOP20-P-450 : 

3.0g (Typ.) 
3.0g (Typ.) 
O.Sg (Typ.) 
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- TA 7259F/P/P<LB) 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=l2V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 FRS Open 2 4 7 

Quiescent Current Icc2 - FRS=5V 2 5 9 mA 

rccJ 
Vcc=22v 2 5 9 
FRS=GND 

Input Offset Voltage Vro - - 40 - rnV 

Residual Output Voltage VOR - Vrn_=Vrn+=7V - 0 10 rnV 

Voltage Gain Gv - RNF=2.2n - 15.0 -

Saturation Voltage Upper VSATl 1L=400mA 
- 1. 0 1. 5 v -

Lower VSAT2 - 0.4 1.0 

Cut-off Current Upper Ioc1 Vc=20V 
- - 20 

µA -
Lower Ioc2 - - 20 

Position Sensing Input 
VH - - 10 - rnV 

Sens iti vi ty 

Maximum Position Sensing 
VH MAX 400 rnV 

Input Voltage - - -

Input Operating Position CMR-H - 2.0 - Vcc-2.5 v 
Voltage Control CMR-C - 2.0 - vcc-2.5 

cw VF - - 0 0.4 
Rotation Control STOP Vs 2.2 2.7 3.2 v 
Input Voltage -

CCW VR - 4.8 5.0 5.8 
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TA 7259F/P/P<LB> 

BLOCK DIAGRAM 

FUNCTION 

FRS POSITION 

(10 PIN) Ha 

1 

1 

L 
1 

0 

0 

0 

1 

1 

H 
1 

0 

0 

0 

1 

1 

M 
1 

0 

0 

0 

TA7259P " 
TA7259P( LB) /TA 7259 F ······ PIN No . 

SENSING INPUT COIL OUTPUT 

Hb He La Lb Le 

0 1 H L M 

0 0 H M L 

1 0 M H L 

1 0 L H M 

1 1 L M H 

0 1 M L H 

0 1 L H M 

0 0 L M H 

1 0 M L H 

1 0 H L M 

1 1 H M L 

0 1 M H L 

0 1 

0 0 

1 0 
High Impedance 

1 0 

1 1 

0 1 
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- ---------------TA7259F/P/P<LB> 

INPUT vs OUTPUT 

Gy = f 

0 TORQUE ROTATE 

PD Ta ( TA7259P -
l TA7259P(LB) J PD - Ta TA7259F 

12 

Rth Rth 

Rth(j-c)=8°C/W 6 Rth(j -c) = 13°C/W 
z 

Rth( j -a)= l30°C/W 0 
Rth ( j -a) =54 °C/W z 0' H 

\ 0 

'" H 

t;, \ .. 8 E-< 

" \'4. .. '¢. \ Note 
H 

E:i [fJ ~ 4 ~ 50X50Xlmn, [fJ ';<, OJ ~ H ~ [fl heat Sink 0 0 H 

" .Jo. \~ ;::, ;::, 
~ " '" c~rr \ ~ &l " 0 4 

' !:&4 ;-' """' "' " 0 2 
' & \& " No HF;;iT 

&J!!_K 
.... "!11.t '+ 

' \r 
\ -- -::.-- \ .... \ --0 

_ .... 
0 0 50 100 150 0 50 100 150 200 

AMBlENT TEMPERATURE Ta CC) AMBIENT TEMPERATURE Ta CC) 
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TA7259F/P/P<LB> ---------------

APPLICATION CIRCUIT 

TA7259P /TA7259F 7.5k,Q 

TA7259P(LB) ~ ... " "' 
CONTROL s,fa "' 
INPUT 

Vcc=12v 
~ c: 
" ~] " 8 
d rl 

+ 
Ha "-< 

()> 

"' N ,.. 
+ .. 

Hb '""' 
5V 

+ 
He 

Vz = 5V 

Note The TA7259P is a second version of TA7245BP. 

The main difference are PIN CONNECTION (PIN 8 and PIN 9 only) and stability. 

Refer to TA7245BP Techical Data if you need further application data. 
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-
DC MOTOR DRIVER (2 PHASE Bi-DIRECTIONAL) 

The TA7260P is a 2 Phase Bi-Directional type 

Motor Driver IC designed for use Floppy Disk, 

VTR and Tape Deck Motor Drivers. 

It contains Output Power Drivers, Position Sensing 

Amplifiers, Control Amplifier and Voltage Regulator 

for external circuit. 

FEATURES: 

Output Current is up to 0.9A(AVE). 

Built in Reverse Rotation Detector. 

Voltage Regulator for External Circuit 

: Vour=l0.7V(Typ.), Io=50mA(Max.) 

Few External Parts Required. 

MAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Output Current I our 

Regulator Output Current Icc2 

Power Dissipation PD 

Operating Temperature Topr 

Storage Temperature Tstg 

RATING 

35 

900 

so 
2.3 

-30-75 

-55 -150 
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UNIT 

v 
mA 

mA 

w 
oc 

oc 

.. 

TA7260P 

HDIP14-P-500 

Weight: 3.0g (Typ.) 



TA7260P -
ELECTRICAL CHARACTERISTICS 

(Unless otherwise specified, Vcc=30V, Rf=2.20, RL=S40, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 
Quiescent Current Ice 5 - 20 mA 

Input Offset Voltage Vro VRf=20mV -9 - 200 mV 

Input Dead Band Vrn VRf=20mV 20 - 300 mV 

Residual Output Voltage VoR - - 10 mV 

Voltage Gain Gv 0.85 1. 0 1.5 
. 

Saturation Voltage 
Upper VsATl - - 2.5 v 
Lower VSAT2 - - 4.0 

Cut-off Current 1£ - - so µA 

Output 
Voltage Vcc2 10.0 10. 7 11.4 v 

Load 
AVcc2 Io=O- 20mA - 5 70 mV Regulator Regulation 

Temperature 
Tc Vcc2 -2 0 2 % Coefficient deg 

Input Sensitivity VH 300 - - mV 

Position CMR lvcc2 Sensing Ha Side - Vcc-1 v 
(Ha) +l 

Amp Operating 
DC Level CMR Vcc2 

Hb Side 1 - v 
(Hb) -3.5 

Vrn Side 
CMR 

Operating Input (Vrn) 4 5 9 
Voltage v 
(DC Level) 

Vref Side 
CMR 

(Vref) 4 5 9 
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BLOCK DIAGRAM 

Vcc2 

10.7V 
(TYP. ) 

VOLTAGE 

REGULATOR 

POSITION SENSING 
AMP AND REVERSE 
ROTATION DETECTOR. 

Ha Hb 

+ + -
~-------< 8 10 11 f-----------< 
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TA7260P 

TEST METHOD 

(1) Ice (Quiescent Current) 

Use Measuring Circuit 1, e1-e4 are specified in Table (Condition 1) es, e6 are 

in Table 2 (Condition 1). 

To measure a supply Current 

(2) Vro (Input Offset Voltage), VrD (Input Dead Band), VoR (Residual Output Voltage), 

Gv (Voltage Gain) (Refer to Input-Output Characteristics) 

e1- e4 are specification in Table 1 (Condition 1) and es is S.SV DC. 

Measuring Procedures are follows. 

a) Increase a e6 voltage gradually from SV DC, Measure a Input Voltage V1 when the 

output voltage V2 is equal to 120mV. 

(In this condition V1=E1, V1=V6 -VS, V2=VRf=V7-V2) 

b) More Increase the e6 Voltage 

Measure the Vi when the V2 is equal to 20mV (In this condition V1=E3) 

c) Increase the e6 Voltage 2SmV above previous condition and measure the Input 

Voltage V1. (In this condition V1=E3) 

d) More increase the e6 voltage gradually and measure the Input Voltage V1 when 

the V2 is equal to 120mV. 

(In this condition V1=E4) 

Electrical Characteristics are calculated by following equations. 

Vro- E2 

Vro+ E4 

Vrn E4-E2 

VoR- EJ 

Gv- = 
100 

E2-El (mV) 

Gv+ 100 
Es-E4 (mV) 
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- TA7260P 

(3) VsAT 1, VsAT 2 (Output upper and lower side saturation voltage) 

es and e6 are specified in Table 2 (Condition 2) e1~ e4 and condition of SW1 

and SW2 are specified in Table 1 (Condition 1, 2, 3, 4) Measure V3 and V4 for 

each specified conditions. 

(4) IL (Leakage Current) 

Measure a output transistor leakage current 

(5) Vcc2 (Built in Regulator output voltage) 

Measure the Vcc2 (4 PIN) DC voltage with specified load condition. 

TABLE 1 TABLE 2 
(Unit:V) (Unit :V) 

e1 e2 e3 e4 SW1 SW2 es e6 

1 12.4 12.0 5.4 5.0 a c 1 5.5 5.5 

2 12.4 12.0 5.0 5.4 b d 2 6.5 5.5 

3 25.0 25.4 5.0 5.4 c a 2' 5.5 6.5 

4 25.0 25.4 5.4 5.0 d b 

TEST CIRCUIT 

1. Ice 

TAB 
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TA7260P -
2. 

TAB 

3. VsAT l> VsAT 2 

a 

54[l 

'-----t------_.~ __ _.._ __ o Vee 
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-
INPUT-OUTPUT CHARACTERISTICS 

VIo 

20mV 

FORWARD ROTATION AND REVERSE TOR~UE 
REGION 

FUN CTI ON TABLE 

INPUT 

Ha Rb 

1 0 

VrN<Vref 
1 1 

0 1 

0 0 

1 1 

VrN <Vref 
1 0 

0 0 

0 1 

.. 

TA7260P 

VRf (=Rf" IL 
IL : COIL CURRENT ) 

Vro + Jv2 

Jv2 
Gy - Jv1 

VID Jv1 

+ 

Vref (@PIN) - VIN ((6)PIN) 

FORWARD ROTATION AND FORWARD TOR~UE REGION 

OUTPUT 

Lal La2 Lbl Lb2 

H L M M 

M M H L 

L H M M 

M M L H 

M M L H 

L H M M 

M M H L 

H L M M 
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TA7260P 

--->CW 

Ill I 
_J w 

H 

ccw~--

-cw ccw ----
(Vref < VJN) 

-; 12 

z 8 
0 
H 
E-< 

P': 
H 
()) 
()) 
H 

"' 
~ 

"' "' 0 
p, 

4 

0 
0 

(Vref > VJN) 

PD - Ta 

Rth 

Rth( j-c )=B"C/W 

\ Rth( j-a) =54"C/W 
\ 

\ U> ""+ 1 \ 0 ~ 
~ 1f. ""+ "o. ' '<"_,, 

c~, -t> 

I ~'"'-1,, \ ~ No '> &-!' \ -" 
HEAT '- 4',r-

::J_- ~IN[\~1-8 r --_,, 
50 100 l&O 200 

AMBIENT TEMPERATURE Ta (°C) 
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- TA7260P 

APPLICATION CIRCUIT 

51,Q 

lOµF X 4 
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TA7261P-------
DC MOTOR DRIVER (2 PHASE Bi-DIRECTIONAL) 

The TA7261P is a 2 Phase Bi-Directional type 

Motor Driver IC designed for use Tape Deck, VTR 

and Micro Floppy Disk Motor Drivers. 

It contains Output Power Drivers, Position Sensing 

Amplifiers, Control Amplifier and Voltage Regulator 

for external circuit. 

FEATURES: 

Output Current is Up to 0.6A(AVE) 

Voltage Regulator for External Circuit 

: VouT=l0.7V(Typ.), Io=SOmA(Max.) 

Few External Parts Required 

Operating Supply Voltage Range Vcc=lS -22v 

MAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 25 

Output Current Io(AVE) 600 

Regulator Output Current Icc2 50 

Power Dissipation (Note) PD 2.3 

Operating Temperature To pr -15 -75 

Storage Temperature Tstg -55-150 

Note Ta=25°C. 
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mA 

mA 

w 
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- TA7261P 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified Vcc=20V, Rf=2.20, RL=440, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 
Quiescent Current Ice 1 - - 12 mA 

Input Offset Voltage Vro 1 VIN=Vref=5V 0 - 200 mV 

Voltage Gain Gv 1 
VIN-Vref=O 

0.8 1. 0 1. 05 
Vrn-Vref=lOOmV 

Residual Output Voltage VoR 1 VIN=5.5V, - - 20 mV 
Vref=5.0V 

Saturation Voltage 
Upper VsATl 1 Rf=OO, Vrn=4.5V 

- - 2.5 
v 

Lower VsAT2 - - 3.7 

Output Off set Voltage Voo 1 Io=lOOmA, -20 0 20 mV 
VIN=Vref=5V 

Output 
vcc2 

RL=560rt 
10.0 10.7 11.4 v 

Voltage 

Regulator 
Load 

JVcc2 1 
RL=0PEN/560rt 

25 mV - -
Regulation 

Temperature 
Tc Vcc2 -2 - +2 

mV/ 
Coefficient deg 

Input Sensitivity VH 150 - - mV 

Position 
CMR 

Sensing Ha Side 
(Ha) 

vcc2 -
Vcc-1 v 

Amp Operating +l 

Voltage 
Hb Side 

CMR 
Vcc2 Vcc-1 v 

(Hb) 
-

(DC Level) +l 

VIN Side 
CMR 

(Vrn) 4 5 9 

Operating Voltage v 
(DC Level) 

Vref Side 
CMR 

(Vref) 4 5 9 
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TA7261P 

BLOCK DIAGRAM 

VIN Vref 
..----------~? 6 >------------------------~ Vee 

+ 

VOLTAGE 
REGULATOR 

POSITION SENSING 
AMP 

)lb_ +Ha_ 

~-----<11 10 9 8 >----------< 

TEST CONDITION 

Vcci Rf RL 
POSITION SENSING LOAD VIN INPUT (V) OF 

(V) (n) (n) Ha+ Ha- Hb+ Hb- Vcc2 (V) 

Ice 20 2.2 44 10 10 10 10 Open 5.2 

Vro 20 2.2 44 10 9.9 10 9.9 Open 5.0 

20 2.2 44 10 9.9 10 9.9 Open 5.0 
Gv 

-5.1 

VoR 20 2.2 44 10 9.9 10 9.9 Open 5.5 

VsATl 20 0 Open 4.5 
All Function 

VsAT2 20 0 Open 4.5 

Voo 20 2.2 44 Open 5.5 

Vcc2 20 2.2 44 10 9.9 10 9.9 560il 5.0 

vcc2 I 20 2.2 44 10 9.9 10 9.9 
Open 5.0 

j 
560n 
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11 

1 

Vref 
NOTE 

(V) 

5.0 

5.0 Rf voltage drop 

5.0 
Rf voltage drop at VIN=Vref 

~vIN-Vref=lOOmV 

5.0 Rf voltage drop 

5.0 
All the transistor 
(l'.E_per side) 

5.0 
All the transistor 
(Lower side) 

5.0 

5.0 Vcc2 Terminal measure 

5.0 Vcc2 Terminal measure 

-



-
MEASURING CIRCUIT 

VR 

lkO 

~ t-
o 
rl I 

181588 

sw1 

2SA495 

~------o+ 

Rb 

1-----------------0+ 
Ha 

VIN o------+----t-----1 

+0« 
", o 
rl 

SW1 When the time of VsATl and VsAT2 measuring "ON". 

SW2 Vcc2, JVcc2 measuring "ON". 

SW3 Voo measuring "ON", adjust the voltage drop of 

Rf to 200mV by using VR. 
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TA7261P -
INPUT-OUTPUT CHARACTERISTICS 

VRr(=RcIL) 

IL : COIL CURRENT 

vio 
2DmV 

+ Vref (@PIN) - VIN (G)PIN) 

Vee 

FUNCTION TABLE 
INPUT OUTPUT 

Ha Rb LA LcoM LB 

1 0 L L H 

VIN Vref 
1 1 L H H 

0 1 H H L 

0 0 H L L 
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z 
0 
H 
E-< .. 
""' H 
U] 
U] 

H 
p 

~ 
0 

""' 

12 

8 

0 
0 

No 

PD - Ta 

Rth 

Rth( j-c) =S"C/W 

l\ Rth( j-a)=54'C/W 

\< l ~ 
~'+ 

l'Y""" Jo. ,+ 
c //> \~ T, If -,.,,,,, 

' ¢i,,, 1, & 

HE;,q ~ &.;- <+ 

::r~K i~\1'-- t- - ',' 
-~ 

50 100 

AMBIENT TEMPERATURE 
150 

Ta ('C) 

APPLICATION 

VeONT 0----------< 6 Vref 

,.._ _____ ____, 7 VIN 

---~-~-' 5 Vec2 

0.47µF 
~-------- Vee 

~+ 
;; I 

13 4 

Vee 

TA7261P LeoM 1 

OND 

FIN 
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TA 7262F /P /P<LB) 
DC MOTOR DRIVER (3 PHASE Bi-DIRECTIONAL) 

The TA7262P is a 3 Phase Bi-Directional supply-voltage

control Motor Driver IC. It's designed especially for 

energy saving Motor Control System. It contains Power 

Drivers, CW/CCW control circuit position sensing 

amplifiers and current regulator for external connected 

position sensing elements. 

FEATURES: 

Output Current is Up to l.5A (AVE). 

Supply Voltage Control Motor Driver. 

Variable Current Source for Hall Sensor Including. 

i'ew External Parts Required. 

High Sensitivity of Position Sensing Inputs. 

MAXIMUM RATINGS (Ta•25"C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage (MOTOR) Vs 25 v 
Supply Voltage (CONTROL) Vee 25 v 
Output Current (MOTOR) Io(AVE) 1. 5 A 

r-------··· 
Output Current (Note 1) 1cs 40 mA 

Position Sensing Input Voltage VH 400 mV 

TA7262P 2.3 

Power Dissipation TA7262P(LB) Po 2.3 w 
(Note 2) 

TA7262F 1. 0 

Operating Temperature TOj)_r -30-75 •c 
I---'----·· 

-55-150 •c 

Note 1 TA7262P, TA7262P(LB) 12 PIN 

TA7262F 18 PIN 

Note 2 No heat sink 
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TA7262P 

HDIP14-P-500A 

TA7262P(LB) 

HSOP14-P 

TA7262F 

HSOPZO-P-450 

\Jeight: 

HDIP14-P-500A: 
HSOP14-P 
HSOP20-P-450 : 

3.0g (Typ.) 
3.0g (Typ.) 
O.Sg (Typ.) 

E 

Q 

s. 

s. 
D 

c 

p, 
5, 

I 
V1 

Cl 

O: 



- TA 7262F/P/P<LB) 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=9V, Vs=l2.8V, RL=6n, VH=±20mV, Ta=25°C) 

CHARACTERISTIC 

Quiescent Current 

Saturation Voltage 

Saturation Voltage 
Differencial 

Cut-off Current Upper 

Lower 

Position 
Sensing 
Input 
Voltage 

Input 
Sensitivity 

Input Offset 

Operating DC 
Level 

CW/CCW Control 
Operating Voltage 

Operating Supply 
Voltage 

cw 
STOP 

ccw 
Vs 

Vee 
Output Current of Current 
Source 

TEST 
SYMBOL CIR

CUIT 

Icc1 

Icc2 

Icc3 

Ioc-u 

Ioc-L 

VoFST 

CMR 

VSTP 

Vsopr 

Vccopr 

Ics-1 

TEST CotlDITION 

Vcc=9V, 3ST GND, 
Vs OPEN 

Vcc=25V, 3ST GND, 
Vs OPEN 

Stop (3ST=Vcc) 

Io=lA 

Io=lA 

Vs=22V 

Vs=22V 

IR Open 
t--~~~-+-~--+~--

Ics-2 
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MIN. TYP. MAX. UNlT 

5. 7 6.5 

8.0 11.0 

4 

2 

100 180 

50 

50 

8 20 

0 5 

2 Vcc-2 

1. 2 7.8 

8.6 Vee 
0 0.4 

2 22 
I-----+----~->-~~-' 

7 9 22 

1. 5 2.2 3.0 

3.0 4.4 5.5 

v 

mV 

1,A 

mV 

mV 

v 

v 

v 

v 

mA 



TA7262F/P/P<LB>----------------

BLOCK DIAGRAM 

Vee 11?-\ 

FUNCTION 

FRS INPUT 

cw 

ccw 

STOP 

CURRENT 
SOURCE 

POSITION 

Ha 

1 

1 

1 

0 

0 

0 

1 

1 

1 

0 

0 

0 

1 

1 

1 

0 

0 

0 

TA'1262P 
TA'1262P(LB) / TA'1 262 F 

SENSING INPUT 

Rb He La 

0 1 H 

0 0 H 

1 0 M 

1 0 L 

1 1 L 

0 1 M 

0 1 L 

0 0 L 

1 0 M 

1 0 H 

1 1 H 

0 1 M 

0 1 

0 0 

1 0 

1 0 

1 1 

0 1 
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'1/JO Vs 

La 

Lb 

Le 

GND 
(FIN) 

COIL OUTPUT 

Lb Le 
L M 

M L 

H L 

H M 

M H 

L H 

H M 

M H 

L H 

L M 

M L 

H L 

High Impedance 

~ 
p 

(1, 

z 
0 
H 

" 41 

t 
[fJ 
(I] 
H 
p 

~ 

" "' c 
(L 

Al 



-

~ 
p 

p., 

z 
0 
H 
[-; .. p., 
H 
CJ] 
CJ] 
H 
p 

'" "1 

"' 0 
p., 

12 

8 

4 

0 
0 

PD - Ta TA7262P/P (LB) 

Rth 

Rth( j-c )=B°C/W 

\ 
Rth ( j -a) =54°C/W 

\~ J 
.t 1~10~1 oc_ '""' 

Ip- ---'. "0 
No \ 'te41' Y"~ 

[{ U"<'V' ~ NN ,.t \ ~L___ u._ 1 \ -- -'~ 
50 100 150 

AMBIENT TEMPERATURE Ta ( °C) 

APPLICATION CIRCUIT l 

Vee 

ew/eew 

PD 

~ 

6 
~ 

~ 
z 
0 
H 4 E-< 
~ 

E'1 
w 
w 
H 
:::i 

&l 
2 

"' 0 
p., 

0 
0 50 

AMBIENT 

"' Hall sensor driving current (Io) can be changed by IR. 

Refer to IR vs Io characteristics. 
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1 
TA 7262F/P/P<LB> 

- Ta TA7262F 

Rth 

Rth ( j -c) = 13°C/W 

\ Rth( j-a) =130'C/W 

Note 

With 50X50Xlmm 

heat sink 

' 
100 150 200 

TEMPERATURE Ta (°CJ 



TA7262F/P/P<LB> 

0 
H 

20 Jil Jllli 
,/SHORTED IR CONDITION 

16Erm-~---r--.,-,-,-,.T1T~-+-+-+t-t-l+Hl----t--t-+++-H-H 

121-+-t+t-..~---~-+--+-+-+-+++-H-~-t----+--+-t-+-t++t~---+-+-+-+-t-t++I 

81-++++--~~--~++-1-H-H~--t--t-+-t-++t-++--+----+--H-+t++I 
b 

10 100 lk lOk 

APPLICATION CIRCUIT 2 

_Jfilill 
Cont IN 

PWM 
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GND 
(FIN) 

TA7262P 
TA7262P(LB) 

-



-
APPLICATION CIRCUIT 3 

+ 

K1, K2=Constant 

TA 7262F/P/P<LB> 

Vee 2 

Vee i 

TA7262P 
TA'7262P(LB) 

Motor Coil Current 

VIN Control Voltage 

Qz works as a Current Regulator for Output Coil. Therefore, Collector to 

Emitter Voltage of Q2 is varied in accordance with required coil current. 
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TA7267BP 
BRIDGE DRIVER 

The TA7267BP is a Bridge Driver for brushed DC 

!!otor Rotation control. 

Forward Rotation, Reverse Rotation, Stop and Braking 

operations are available. 

It's designed for Loading and Reel Motor drover for 

VCR and Tape Deck, and any other consummer and 

industrial applications. 

TA7267BP have Operation Supply Voltage terminal and 

Motor Driving Supply Voltage terminal independently, 

therefore Servo control operation is applicable. 

Output Current Up to l.OA(AVE), and 3.0A(PEAK). 

4 Function Modes (CW, CCW, STOP and Brake) are 

Controlled by 2 Logic Signals Fed Into 2 Input 

Terminals. 

Built-in Over Current Protector and Thermal Shut 

Down Circuit. 

Operating Voltage Range vcc=6-1sv 

rlAXIMUM RATUlGS (Ta=25°c) 

CHARACTERISTIC SYMBOL RATING 

Peak Supply Voltage Vee MAX 25 

Operate Supply Voltage V CC (opr) 18 

Output Current Io(AVE) 1.0 

Peak Output Current Io(PEAK) 3.0 

Power Dissipation (Tc=75°C) PD 12.5 

Operating - emperature Topr -30-75 

Storage Temperature Tstg -55-150 

---'106-

HSIP7-P-A 

Weight 2 .15g (Typ.) 

UNIT 

v 

v 

A 

A 

w 
oc 
oc 

BLOC! 

IN 

IN 

ELE( 

Sup 

Sat 

Out 
Le< 

In] 

Di( 
Vo: 

Li1 

In 
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- TA7267BP 

BLOCK DIAGRAM 

Vee 

6 Vs 
IN 1 IN 2 OUT 1 OUT 2 MODE 

1 1 L L Brake 
3 OUT 1 0 1 CW/CCW CONTROL L H 

IN 2 1 0 H L CCW/CW 
5 OllT 2 

0 0 High Impedance Stop 

4 GND 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 
Vcc=l8V 

1.8 3.5 -
Output Off, Stop Mode 

Supply Current Vcc=l8V, Output Off mA 
Icc2 - 8.3 12 

CW/CCW Mode 

Icc3 Vcc=l8V, Brake Mode - 8.5 13 

Upper Vsl u - - 1.1 
Vcc=l8V, Io=O.lA 

Lower Vsl L - - 1.0 
Saturation Voltage v 

Upper Vs2 u - 1. 2 1.5 
Vcc=l8V, Io=lA 

Lower Vs2 L - 1.05 1.4 

Output Transistor Upper IL u - - 50 
Leakage Current 

V=25V µA 
Lower IL L - - 50 

INl VIN(H) Tj=25°C 3.0 - -
Input Voltage v 

IN2 VIN(L) 1 Pin and 2 Pin - - 0.8 

Diode Forward Upper VF u - 2.0 -

Voltage 
lF=lA v 

Lower VF L - 1. 3 -

Limit ting Current rsc - - 2.5 - A 

Tj=25°C 
Input Current 1,2 lIN 1,2 - 1 30 µA 

1 Pin and 2 Pin 
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TA7267BP 

INTERNAL CIRCUIT 

VOLTAGE 

Jtln'ERENCE 

ll l fl 2 (,l2 

S \JB 

I NJI 

CONTROL LOGIC 

. -108-
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TEST C !RCU IT 

+ ~ swz 

a SW3 

lN 1 l 

lN 2 

TEST METHOD 

CHARACTERISTIC SWl SW2 SIB 

) Icc1 CLOSE OPEN b 

rcc2 II II a 

rcc2 II II b 

) rcc3 II II a 

Vsl u II CLOSE b 

Vsl u II II a 

Vsl L II II b 

) Vsl L II II a 

Vs2 u II II b 

Vs2 u II II a 

Vs2 L II II b 

Vs2 L II II a 

VTHl II II a 

VTH2 II II b 

Isc II II a 

Irnl OPEN II a 

Irn2 II II b 

9 6v 

sw106 

TA7267BP 
Ol'.T I 

TA7267BP 

v 1 
Vt---~ 

cQ 
SW6 

SW5 :gJRLl 
l----..-k'>~ b a 1 O = 0.1 A 

011T2 .:- HL :z 
1 o= lA 

c 0 b 

SW4 SW5 SW6 SW7 S\-18 SW9 TEST METER 

b a c c a a 

b a c c a a Al Use 
a a (' c a a 

a a c c a a 

a b a c a a lvl Use, Io=O.lA 
b b b (' a a 

a b c b a a lv2 Use, Io=O.lA 
b b c a a a 

a (' a c a a lvl Use, Io=lA 
b c b c a a 

a c (' b a a lv2 Use, Io=lA 
b (' (' a a a 

b b (' c b a iv 3 Use 

a b c c b a !Fune t ion Check 

b b c c a b !AJ Use, SWlO=Clnse 

b b c c a a 
IA2 Use 

a b (' c d a 
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TA7267BP 

Pn - Ta 

Rth 

I-- (i) 1-----+--1 Kt h ( j - c) = 6 "e/W 

f: 12 t:==!==l:=:\.-,-J R th ( j - a ) = 1 0 0 °C/W 

1----+--+--+-~,__,(i) INFINITE HEAT SINK 

\ @ l O"e/W HEAT SINK 
~ 

l==~~-+------1. .,, /W ~,:J; 20"C HEAT SINK 

>-----<~__,,,~--+---+----,' C:D NO HEAT SINK 

i---'.}) [':: \ 
L:"'o. ' ' 

r 
< 8 
"' 
VJ 
VJ 

:::: 

"' "' "' 0 

"" 
f' ' ' 

1--1 <ii :_:: ... \ 
--- --'~~ 

50 100 I50 zoo 250 

AMBIENT TEMPERATURE Ta (°C) 

l\PPLICATION NOTE 

(1) INPUT CIRCUIT 

1000 

500 
300 

100 

50 
30 

10 

5 
3 

i--

1 
0.01 

TRANSIENT THERMAL RESISTANCE 

t fl Pn=I W 

""-
0.1 10 100 

INPUT POWER PULSE t ( s) 

Input circuit is shown in Fig.l. It's a "High Active" type. 

If a voltage above specified VIN(H) value fed into input terminal that means 

"Logic l", and the voltage less than VrN(L) or connect to GND means "Logic O". 

And the circuit have a hysteresis for stable operation. (See Fig.2) 

VIN - VouT CHARACTERISTICS 
40 

Vee= Vs= ts v 
RL=I6fl 

30 -- - - Ta= o·c 
z~ 
-> -- Ta=Z5°C 

-·- Ta= 75·c G 
0. ~ 

" 0r- 20 N 

5 N "' ~ .. 
i ! 1 

..! 

l • • I I 

O> 

c;J Eli 
"' IO 
"' 

! I I 

' -
1.0 1.4 1.8 2.2 2.6 

-->VIN (v) C(i)oR@PIN) 

Fig. 1 Fig. 2 

-llO-

-
(2) 

1000 

(3) 

3.0 



---- TA7267BP 

XJO 

3.0 

(2) BASIC APPLICATION CIRCUIT 

Fig.3 shows the basic application circuit. 

Optimum values of the C,R depend on the inherent constant of a motor and parastic 

C,R values around ~he circuit. 

IN 1 
~ 

u ,3 
TA7267BP ci 

"' CJ 
"' IN 2 2 "' 

Fig. 3 

(3) ADDITIONAL DIODE 

I) If the braking operation is so loose, connect a additional diode between each 

output to GND. (See Fig.4-(a)) 

IT) If the back electromotive pulse generated in output coil is so strong. 

Internally connected back electromotive suppression diode may be damaged by 

this pulse. 

In such a case connect a additional diode between each output to Vee. 
(See Fig.-4(b)) 

~---------.~-.----u v cc 

6 

TA7267BP TA7267BP 

Fig. 4(a) Fig. 4(b) 
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TA7272P-------
DUAL POWER OPERATIONAL AMPLIFIER. 

TA7272P is a dual power operational amplifier. 

It is intended for use especially DC MOTOR positioning 

system applications, such as Arm Driver (for Audiodisk 

Players), head or voice coil motor drivers(for Floppy 

and Winchester Disk Drivers) and any other power 

driver applications. 

FEATURES: 

SIP 10 Pin Power Package Capsealed. 

Build-in Over Current Protector. 

Few External Parts Required. 

Output Current Up to l.2A Max. (AVE) 

Excellent Crosstalk Characteristics. 

MAXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vcc,VEE 

Output Current (Note 1) Io(AVE) 

Power Dissipation (Note 2) PD 

Operating Temperature Topr 

Storage Temperature Tstg 

RATING 

±18 

1. 2 

12.5 

-30-75 

-55-150 

Note 1. 
2. 

See Vcc-Io(AVE) MAX. Characteristics 
Tc=25QC 

BLOCK DIAGRAM 

UNIT 

v 
A 

w 
QC 

QC 

VsENSE2 
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Weight: 2.47g (Typ.) 

ELECTI 

(Un 

Qui es 

Input 

Input 

Input 

Outp1 

Open 

Inpu 
Rang 

Comm 
Rati 

Supp 
Rati 

Slew 

Shor 
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- TA7272P 

ELECTRICAL CHARACTERISTICS 

l 
(Unless otherwise specified, Vcc=l5V, VEE=-15V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Quiescent Current rec - 20 35 mA 

Input Off Set Current Ira - 2 100 nA 

Input Bias Current Ir - 50 300 nA 

Input Off Set Voltage Vro - 1.0 7.0 mV 

Upper VOH 11.5 12.1 -
Vcc=±l5V, Io=0.3A v 

Output Voltage Swing 
Lower VOL -11. 5 -12.3 -

Upper VOH 2.2 3.3 -
Vcc=±6v, Io=lA v 

Lower VoL -2.2 3.7 -

Open Loop Gain Gvo - 90 - dB 

Input Common Mode Voltage CMR 
Range ±13 ±14 - v 

Common Mode Rejection CMRR Vrn=-lOV-lOV 90 95 - dB 
Ratio 

Supply Voltage Rejection SVRR Vcc=-VEE=6-15V±lV - 45 150 tlV /V 
Ratio 

Slew Rate SL - 0.4 - V /1, sec 

Short Circuit Current Isc Rsc=O. 68.n 0.8 1. 0 - A 

Cross Talk CT Vrn=-14V-14V - 60 - dB 
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TA7272P 

> 
CJ 

;z, 

~ 

(_) 

> 

IrDLE - Ta 

> >c 1---1-----t--+--+--+--1-----t--+---1 

80 

6[] 

40 

20 

l1 
HJ 

-40 40 80 

AMBIENT TEMBERATURJ<: Ta CC) 

Gy. PHASE -

n11 
PHASE 

Jill 
:Jy I "-1 

~ It'-.. 

11'\i 
WO I k lOk ][)Ok lM 

FREQ.UENCY f (Hz) 

120 

0 

40 

80 

120 µ::i 
(fJ 

160 ;i 
'"" 200 

Bf---+-1---+--------i--+--------i--+---I Vcc=±6V 

400 600 BllO 1000 J~OO 

OUTPUT CURRENT lo lmA1 

~ 

0 
> 

"' 0 

"' b 
,.:i 
0 
> 
b 
0 

"" b 
0 
0 
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Ice - Ta 

g 241---1-----t--+--+--+--t--+--+---t 

l-t--161-----l--+-+--l---f"""-!-;;;:::t---t---t 
f--.t.. 

Bf---f----+--+--+--+--+--+--+---t 

-40 0 40 80 120 

AMBIENT TEMPERATURE Ta ("C) 

Io - Vo 

16 Vcc=±l5V 

H 
12 

(+) -
B 

4 

0 
0 200 400 600 BOO 1000 1200 

OUTPUT CURRENT Io (mA) 

-

c 
H 

H z 

~ 
0 
u 

H 
0 

"" b 
0 
0 
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-· -----------------TA7272P 

Vee - Io(AVE) PD - Ta 

z S1 (l INFINIH: HEAT 
0 

1.51----1---1---+---t---+------t---1 SINK H 12 
~ 

80cm2 X 2mm A/! « •,2' 

"" UJ 

18cm2 X 2mm Af UJ 
H 

"'~ 8 

" &i~ HEAT SINK 

" ~ o. 51---+--+---+-----+-----t--.. ...._ct-----i 

0 "' CY CY 
\_3) 

"' eO 4 
"1 

' « 
'.41 ' " 0 

eO 
eO .... -- - ... « -

120 
12 lB 24 0 

160 0 40 80 120 
Vee - VEE VOLTAGE (V) AMBIENT TEMPERA TURF: Ta (°C) 

APPLICATION CIRCUIT 

Vee 

+ 

10 

V[N 1 

+ 4 

:oo 
+ 

VIN 2 

5 

+ 

NOTE 1. R ;, O. l (V) (A) 
SC Rsc(ll) 
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TA7272P--------------------------------------

APPLICATION CIRCUIT 2 (Actuator) 

180k0 

47k0 

270k0 

22k0 

APPLICATION CIRCUIT 3 (Speed and Carriage Control) 

150k0 

68k0 
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DUAL BRIDGE DRIVER. 

TA7279P/AP are dual bridge driver designed for DC 

motor rotation control. 

Wide Range of Operating Voltage : Vcc(opr)=6-18V 

(P, AP), Vs(opr)=0-16V(P)/=0-18V(AP) 

Output Current Up to l.OA(AVE), 3.0A(PEAK) 

Built-in Thermal Shut Down and Current Limitter 

Input Hysterisis for Stable Operation 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

AP 
Supply Voltage 

p 

Motor Drive AP 
Voltage p 

Output Current 
PEAK 

AVERAGE 

Power Dissipation 

Operating Temperature 

Storage Temperature 

* t=lOOms 

** Tc=75°C 

*** Ta=25°C No Heat sink 

SYMBOL RATING 

25 
Vee 

20 

Vs 
25 

18 
;~ 

Io_0'EAK) 3.0 

Iol_AVE .J_ 1. 0 
·;°;:)'(. 

PD 
9.4 

:lob, 
2.3 

Topr -30-75 

Tstg -55-150 
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TA7279!'/AP 

HDIP!4-P-500A 

Weight: 3.0g (Typ,) 

UNIT 

v 

v 

A 

\v 

oc 
oc 



TA7279AP/P -----------------

ELECTRICAL CHARACTERISTICS (Ta=2S°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

leer 1 Vcc=l8V, Output off, 14 28 41 Stop mode 

Supply Current Icc2 1 Vcc=r8v, Output off, 10 29 38 mA CW/CCW mode 

Icc3 1 Vcc=l8v, Output off, 8 20 3S brake mode 

1 (High) VN(H) -
Ty2S°C 3.0 - Vee 

Input Operating 2,3,12,13 Pin 
v 

Voltage Tj=2S°C 2 (Low) VN(L) - 2, 3, 12, 13 Pin - - 0.8 

Input Current Im 2 Vrn=3V - 3 10 µA 

Upper VsATU-1 3 Io=O.lA, Vcc=Vs=l8V - - 1.1 

Output Saturation Lower VsATL-1 3 Io=O.lA, Vcc=Vs=r8v - - 1.0 v 
Voltage Upper VsATU-2 3 Io=l. OA, Vcc=Vs=l8V - 1. 2 1. s 

Lower VsATL-2 3 Io=l. OA, Vcc=Vs=l8V - I.OS 1.4 

Leakage Current Upper lL-U - Vs=2SV(AP), 20V(P) - - so 
µA 

Lower lL-L - Vs=2SV(AP), 20V(P) - - so 

Diode Forward Upper Vf-U 4 lf=l. OA - 2.S - v Drop 
Lower Vf-L 4 lf=l.OA - 1. 3 -
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BLOCK DIAGRAM 

14 Vee 

VINl-A 3>----'----1 

VIN2-Al,2 

VIN 2 -B J3,>----__, 

eTRL 

TSD 

VINl-B 12J------L__~ _ ___J 

IN 1 IN 2 OUT 1 OUT 

1 1 L L 

0 1 L H 

1 0 H L 

I 0 0 High Impedance 
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----G) GND 

2 MODE 

BRAKE 

CW/CCW 

CCW/CW 

J Stop I 



TA7279AP/P 

INPUT CIRCUIT 

l 
or 3 
l2,13 

c 
" rl 

Input terminals of 2,3,12 and 13 Pin are all high active type and have a hysterisis. 

3µA Typ of input current is required. 

OUTPUT Cl RCUIT 

o------+----<4 or 6, 9, 11 
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MEASURING CIRCUIT l. Iccl, 2, 3 

3 

VIN 1-A 

Im 

VIN2-A 
SW2 

SW3 
Vrn1-B 

VIN2-B 

MEASURING CIRCUIT 2. IrN(H),(L) 

V=lBV I 

-121--

TA7279P I AP 

VIN 1-A 

VIN2-A 

VIN 1-B 

VIN2-B 

TA7279AP/P 

Ice 
~---r------1 !=_ >---~ 

8 

TA7279P/AP 

- Ver, 
lBV 



TA7279AP/P 

MEASURING CIRCUIT 3. VsATU-1,2/L-l,2 

Vee 
1-------; 14 

Vs-A 
1-------;5 

Vs-B 
1------jlO 

V=lBV l 

Vrn2-A 
SWz 

VINl-B 

V IN2-B 

MEASURING CIRCUIT 4. VF-U,L 

SWg VB2 

SW10 

SW7 SW12 

TA7279P/AP 

SWz 

g 

TA7279P/AP 

8 
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TA7279AP/P 

APPLICATION CIRCUIT 

Note l. 

14 5 10 
OUT 1-A 

VIN J -A OUT2 -A M 

VINl-B 
TA7279P/AP OUT 1-B 

VIN2-B OUT 2 -B 
9 l------__J 

Note 2. 

Note 1. Recommend to increase this value for stable operation when a proper PCB 

patterning is difficult to get. 

Note 2. Care should be taken not to have a common impedance with another lines. 
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TA7284P 
DC MOTOR DRIVER 

TA7284P is a 1 CHIP MOTOR DRIVER IC designed 

especially for FDD and IIDD Spindle Motor Control. 

It consists of Position Sensing Circuit, S/H type 

F/V Conversion Amplifier and 2 phase Bi-directional 

Power Outputs. 

FEATURES: 

2-Phase Bi-directional 1 Chip Motor Driver 

Output Current Up to 0.6A(AVE), l.SA(PEAK). 

VcC(opr)=9 -24V 

Built in Over Current and Thermal Shut Down 

Circuit 

Regulator for External Circuit Including 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee 24.5 

Output Current Io 0.6 

Regulator Output Current Icc2 so 
Power Dissipation (Note) 2.5 

Operating Temperature 

Storage Temperature 

Topr -30 - 75 
----+-- -~ 

Tstg -55 -150 

Note Ta=25°C No heat sink. 
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Weight: 4.3g (Typ.) 



TA7284P 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc1=24V, Ta=25°C) 

TEST 
TEST 

CHARACTERISTIC SYMBOL CIR- MIN. TYP. MAX. UNIT 
CUIT 

CONDITION 

FG=55.5Hz, 

Icc1 
50mVrms 9 12 24 

Supply Current Gv=40dB mA 
STOP MODE 

Icc2 Vcc 1=12v - 10 -

Input Sensitivit~ Vin 
Gv=40dB 

200 500 1000 µVrms 
FG AMP f=55.5Hz 

-· 

Frequency fg Gv=40dB 50 - 1000 Hz 

Reference Voltage Vref 1vcc2 1 ivcc2 v 
-0.15 2Vcc2 +0.15 

Output Voltage Vcc2 
Vcc1=9- 24v 

6.9 7.4 7.9 v 
Icc2=0 

Load Regulation Reg L Icc2=0 ~ 20mA - 10 50 mV 

Regulator Ripple Rejection RR 
f=lOOHz 48 55 dB -
Icc2=0 

Output Noise VN Icc2=0 - 2 7 mVrms 
---1 

Temperature 
Tcvo - -2 - mV/°C 

Coefficient 

Saturatio1 Upper VsAT u louT=0.5A - 1. 8 2.5 
v 

Output Voltage J Lower VsAT L loUT=0.5A - 0.5 1.0 

Leakage Current IoL - 0 50 1iA 

Voltage Gain G 0.85 1. 0 1.15 

Leakage Current IL co Vco=O - - 100 nA 

Co Terminal Saturation 
VsAT CO RL=l80kn 70 mV 

Voltage 
- -

Position Operating 
CMRH 2 - Vcc1-2 v 

Sensing DC Level 
Input 

Sensitivity VH 200 110 mV -

Thermal Shut-down Tempera tun TsD Tj - 175 - oc 

Current Limit ting Voltage vsc Rf terminal - 0.6 - v 

F/V Conversion l Offset VF OFF - - ±10 mV 

J Noise Vnf - - 7 mVrms 
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TA7284P 

BLOCK DIAGRAM 

15 

10 

5 

0 
0 

THERMAL RESISTANCE 

Rth ( j-c) = 4°C/W 

Rth ( j -a)= 50°C/W 

~ l>,y 

' 6' 0 

'C'__ 

l> ~ No :ts *~ 8 INK --_r_ ' -.:-. 
50 100 

Ta ("C ) 
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l. INTERNAL REGULATOR 

7.4V Output Voltage is delivered 

for F/V Conversion reference and 

any other internal and external 

circuits by using Zener Diode and 

Power Transistor. 

Maximum Output Current for external 

circuits is up SOrnA. 

2. FG AMPLIFIER 

IN 

NF 

REGULATOR OUTPUT 
TRANSISTOR 

TA7284P 

Vcc2 C= 7.4V TYP.) 
l--'Wv-<~~---i 7 \..---~--

Vz=5.6V 

INTERNAL 
CIRCUITS 

GND 

+ 

EXTERNAL CIRCUITS 
( 50mA MAX.) 

__.l-----------4121--_. __ _ 

Fig. 1 INTERNAL REGULATOR CIRCUIT 

FGouT 

l----+---<16\---1---1------l------+--+---_J 

Connect 
if required 

"" " .,-rl 
Id 
I 

I 

rfr 

Fig. 2 FG AMPLIFIER CIRCUIT 
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TA7284P 

Fig. 3 FRONT AMPLIFIER 

Input small FG signal is amplifired to required level by FG Amplifier that has 

a open loop gain of 85dB(TYP.), and is wave shaped by Hysteresis Amplifier 

connected following stage. Closed loop gain of FG Amplifier can be changed by 

changing the value of external resistors. But, it is required to set a closed 

loop gain less than 40dB when the FG frequency is approximately 50Hz. 

FG frequency is approximately 500Hz or so high. In such a case, Closed loop 

gain is allowed to set less than 50dB. Front Amplifier (Fig.3) is required if 

the Closed loop gain is not enough. Capacitance and Resistor connecting 

between PIN 16 and GND is required for more stable operation. 

(Connect if required, See Fig.2) 

~12s~ 



TA7284P 

3. POSITION SENSING CIRCUIT 

To OUTPUT TRANSISTORS 

Fig. 4 POSITION SENSING CIRCUIT 

This circuit for sensing a relative position between rotor and stator by using 

Hall Sensor and output signal to Output Transistor circuit. The circuit is 

Differencial Amplifier that has sensitivity of 200mV(p-p) and CMR (Operating 

DC Level) of 2 - Vcc1-2v. 
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TA7284P 

4. CONTROL PULSE GENERATOR 

Vee 2 LINE 

( = 7.4V l 

BIAS 

SAMPLING PULSE 

RESET PULSE 

SCHMIT OUT 

Fig. 5 

When the start up period 

CONTROL PULSE GENERATING CIRCUIT 

t 
- Ct . Rt ) 

V Ct = V CC 2 ( 1 - e 

This circuit generates sampling and reset pulse required for Sample and Hold 

Circuit. The circuit consists of 3 Comparators that's one input is connect 

commonly to PIN 15 (Ct terminal) and other input to each Threshold Voltage 

Reference (2.1, 2.4 and 4.7V). Sampling Pulse is generated when the Ct terminal 

voltage is equal to 2.lV and Reset Pulse is generated when the terminal voltage 

is equal to 4.7V. 
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5. SAMPLE AND HOLD CIRCUIT 

Discharging Transistor 
for c 0 when the Reset 

Pulse period. 

Vol tags level of C0 
is transfered to CH 
by Sampling Pulse, 

SAMPLING PULSE 

RESET PULSE 

TA7284P 

9 FB 11 VREF 

Vo 

------110f----~ 

To SERVO CIRCUIT 

BUFFER AMPLIFIER 

(Closed loop gain is 
changed by external 

resistor.) 

Fig. 6(a) SAMPLE AND HOLD CIRCUIT 
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TA7284P -------------------

1 ~ / 
-zVce2~3.7V 

Higher Speed Normal Speed 

S/H 

t 

Yeo= Vee 2 ( 1 - e - Co • Ro ) 

Lower Speed 

S/H 

Fig. 6 (b) TIMING CHART FO S/H CIRCUIT 

This Smaple and Hold Circuit is used for F/V conversion by using Sampling and 

Reset pulse that generated in control pulse generating circuit. 

Sample and Hold Capacitance C0 is charged by Vee through R0 • The C0 Voltage 

level is transfered to Hold Capacitance CH when the Sampling Pulse is generated 

and discharged instantaneously by reset pulse. 
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6. VOLTAGE REFERENCE 

Vee 2 LINE 

1 
2 Vee 2 

( ""3.7 v) 

BIAS 

rl 

00: 

/ 

s 
0 
rl 

TA7284P 

Djfferential Vultag~ between 

V0 and Vref becorneH ~·v l1utput 

-------------!+ 

I 
"o3.7V 

\BUFFER 

AMPLIFIER 

Fig. 7 VOLTAGE REFERENCE 

SERVO 

Voltage Reference for Servo Amplifier (=3.7V) is generated by Vcc2, dividing 

Resistors (R1(10k.O.) and R2(10kf~ and Buffer Amplifier. Differential Voltage 

between Vref (PIN 11 and V0 (PIN 10 ) become a F/V Output that fed into Servo 

Amplifier. 
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TA7284P 

7. OUTPUT TRANSISTOR CIRCUIT 

2 Lal 23 
Vee 1 

~~~-+---.~~-~--o~-~~-+.-<-~---o--~~-----~-+----0--0...------i-----<3 

To 
Position 
Sensing 
Circuit 

To 
Position 
Sensing 
Circuit 

Ia 

OUTPUT VOLTAGE Rf 
VRf=Ia. Rf 

CONTROL CIRCUIT 

Fig. 8 OUTPUT TRANSISTOR CIRCUIT 

2 Phase Bi-directional (~/2 duty) Output Circuit is constituted by 8 Power 

Transistors basically that is controlled by control signals from position sensing 

circuit (switching signal) and Servo Amplifier Output. (rotation speed control 

signal). Current flow of Rf (equal to Output Coil Current), connect to PIN (2), 

cause a voltage drop VRf(;Io·Rf). VRf is feed backed to Servo Amplifier. 

Therefore, Input to Output Characteristics of Output Circuit becomes proportional 

(shown in Fig. 9). But, because of build in Current Limitting Circuit, VRf value 

is limitted internally less then approximately 0.6V. therefore, Output Current 

is limitted less then 0.6/Rf. 
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H -a 

I La 

I Lb 

J 

Fig. 9 

""0.6V ..---

L 
L 

TIMING CHART OF OUTPUT 

/ 

I 0 = COIL OUTPUT CURRENT 

CURRENT LIMITTING REGION 

(Maximum Output Current is 

equal to 
0

·
6 

(A) ) 
Rr 

GAIN G = l ( TYP. ) 

TA7284P 

Fig. 10 INPUT TO OUTPUT CHARACTERISTICS OF OUTPUT CIRCUIT 
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TA7284P 

8. TOTAL OPERATION 

J I I 

Ct 

/"" I ~ __ l_t 

Ct=Vcc2(l-e Ct•Rt 

11 (SAMPLING _!I ~ ~ PULSE) 

(RESET PULSE) _J ~ ~ 

Fig. 11 TIMING CHART 

Locking frequency fo is calculated by following equations. 

1 
---t 

1 - e Co. Ro 

t =, 0. 6 9 31 • C0 • R0 

1.4 4 
f o =, Co . Ro ( Hz ) 
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TA7284P 

Ct and Rt are required for generating Sampling and Reset Pulses only, therefore, 

not require precise values and any enviromental characteristics. But it is 

required to make the time constant of Sample and Hold Circuit (=C 0 .R0 ) bigger 

than ten-times than that of Controle Pulse Generating Circuit (=Ct·Rt). 

Recommended value of Hold Capacitance CH are approximately O.lµF (for FG 

frequency is round SOHz) and O.OSµF (for FG frequency is round SOOHz or higher), 

and recommend to use low leakage current type. 

9. ETC 

Care should be taken not to connect any other circuit with PIN 13 and PIN 14 . 
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DUAL BRIDGE DRIVER 

TA7288P is Dual Bridge Driver designed especially 

for VCR cassette and tape loading motor drives. 

FEATURES: 

4 Modes Available (CW/CCW/STOP/BRAKE) 

Output Current Up to l.OA (AVE) and 2.0A (PEAK) 

Wide Range of Operating Voltage 

Vee opr=4.5-18V 

Vs opr=0-18V 

Vref opr=0-18V 

Build in Thermal Shutdown, Over Current Protector 

and Punch-Through Current Restriction Circuit. 

Hysteresis for All Inputs. 

MAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee 25 v 
Motor Drive Voltage Vs 25 v 
Reference Voltage Vref 25 v 

Output Current Io(PEAK) 2.0 A 

Io(AVE) 1.0 A 

Power Dissipation PD i<l2. 5 w 
Operating Temperature Topr -30-75 oc 

Storage Temperature Tstg -55-150 oc 

;, Tc=25°C 
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HSIP!O-P 

Weight: 2,47g (Typ.) 



TA7288P--------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise noted, Ta=25°C, Vcc=l2V, Vs=l8V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Iccr 1 Output off 17 30 -
Supply Current CW/CCW Mode mA 

Icc2 1 Output off, Stop Mode - 13 25 

Input Operating "H" VIN-H 2 Tj=25°C 3.5 - 5.5 v 
Voltage 

"L" VIN-L 2 Tj=25°C 0 - 0.8 

Input Current IIN 2 Vrn=3. 5V, Sink Mode - 5 20 µA 

Input Hysteresis Voltage VHYS 2 - 0.7 - v 

Upper VsAT-lU 3 Vref=Vs, Io=0.2A - 0.9 1. 2 

Saturation Voltage 
Lower VSAT-lL 3 Vref=Vs, Io=0.2A - 1. 0 1. 3 v 
Upper VsAT-2U 3 Vref=Vs, Io=l. OA - 1. 3 1. 6 

Lower VsAT-2L 3 Vref=Vs, Io=l.OA - 1. 8 2.5 

Vref=lOV, Io=0.5A 
Vo-1 3 10. 7 11.0 11. 8 

Output Voltage 
Output Measure 

v 

3 
Vref=lOV, Io=lA 

10.4 10.7 11. 5 Vo-2 
Output Measure 

Leakage Current 
Upper lL-U Vs=25V - 0 50 

µA 

Lower IL-L Vs=25V - 0 so 
Diode Forward Upper VF-U 4 If=l.OA - 2.2 - v 
Voltage 

Lower VF-L 4 If=l. OA - 1.4 -
Reference Current I ref 2 Vref=lOV, Source Mode - 5 30 µA 
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TA7288P 

BLOCK DIAGRAM 

Vee----

IN 1 

0 

1 

1 

0 

0 

1 

f----18f-------------------------, 

~-----+-----~-----;g r----- Vs 

CONTROL CIRCU!T 

PROTECTOR 

CIRCUIT 

(TRD) 

6f------------( 

INPUT1< OUTPUT 

IN 2 IN 3 OUT 1 OUT 2 OUT 3 

0 1/0 L L L 

0 0 H L oo** 

0 1 L H OQ 

1 0 H OQ 

1 1 L OQ 

"-

1 1/0 L L 

Inputs are all high active type. 

00 : High impedance 
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H 

L 

GND 

Ml 

BRAKE 

CW/CCW 

CCW/CW 

STOP 

STOP 

BRAKE 

MODE 

M2 

BRAKE 

STOP 

STOP 

CW/CCW 

CCW/CW 

BRAKE 



~7288P------------------------------------

PD - Ta 

15 

"' 
Cl) INFINITE HEAT SINK 

® 80cm
2

X2mmAL HEAT 

z SINK (OHS =6°C/W) 

8 @ 15cm2 X2mmAL 
E-< 

(OHS =20"C/W) < 
~ @NO HEAT SINK 
"' i1': ( 0 j _" = 65°C/W) 
~ 

5 

&l 

"' 0 
P< 

50 100 150 200 

AMBIENT TEMPERATURE Ta ("C) 

APPLICATION CIRCUIT 

IN 1 4 

IN 2 ~----'5 

IN 3 ____ ____, 6 

I 
I 

I 

/l+ 
NOTE 

I I 

TA7288P 

Note: Connect if required 

1%1 
0 

~ 
E-< 

"' H~ 
"'"' f;l" 
,:iP 
<~ 

ii!~ i>1 ,_, 
~ h 

E-< z 
i>1 
H 
OJ 
z 
< 
f5 

TRANSIENT THERMAL RESISTANCE ( rth) 

300 0 

1000 

300 

100 

30 

10 

3 

P' 
1 

0.3 

0.1 

10 

r)) INFINITE HEAT SINK 

'2' 80 cm2 X 2mm AL HEAT SINK 

c~' v' 25 cm2 X 2mm AL HEAT SINK 

r.~) NO HEAT SINK 

@1 
2 

ll-".'. rn 
'D 

INPUT PULSE 

Pw 

n 
-t(sec) 

10-l 1 10 102 

PULSE WIDTH (sec) 

Vs 

Vee 

-142-



TA7288P 

INPUT CIRCUIT 

IrN 
Cl 

" Vrn VIN 0 

lkD "' 
4 

l 
5,6 

c 
" "' 

5k0 

GND 

Input terminals of 4.5 and 6 pin are all high active type and have a hysteresis of 

0.7V typ. SµA type of source mode input current is required. 

OUTPUT CIRCUIT 

Output voltage is controlled by Vref voltage. Relationship between VouT and Vref 

is Vour=VBE (~0.7) + Vref 

Vref terminal required to connect to Vs terminal for stable operation in case of 

no requirement of VouT control. 
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TA7288P--------------------------------------

TEST CIRCUIT l 

Ice 

g 8 

18V 

Vs 

Vee TA7288P 

"'I VIN 

l5V 

l 

TEST CIRCUIT 2 

I ref 

Vref 

;fr lOV 

g 

Im 

2 
OUT2 

TA7288P OUT l 
10 

3 
OUT3 

DSC 

Vs Vee VIN(H) VIN(L) ~ 18V 12 v 3.5 v 0.SV 

Jr J, Jr Jr 
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TEST CIRCUIT 3 

I ~s Vee vr 
___l'.8 V 12 V 5V 

l I l 

TEST CIRCUIT 4 

Vs 
18V 

l 

TA7288P 

VSAT U 

2 OUT2 

RLl 

TA7288P 
lO OUT 1 

RL3 
OUT3 

Io calibration is required to adjust specified values of 

test conditions by RLl-RLJ· 

Vee 
12V 

l 

7 

TA7288P 

1 
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TA7289F/P/P<LB>----------------
P~~ STEPPI~G MOTOR DRIVER 

TA7289P/F are PWM solenoid driver designed especially 

for use high efficiency stepping motor control. 

It consist of l.5A peak current drive capable output 

full bridge driver, oscillation circuit for PWM 

switching, 4 bit DAC for output current control and 

TTL compatible input circuit. 

Wide Range of Operating Voltage: Vcc(opr)=6-27V 

High Current Capability Io Max=l.5A(PEAK) 

LS-TTL Compatible Control Inputs(IN A, IN B) 

Few External Components Required. 

Build-in 4 bit DAC. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERic;Tic SYMBOL RATING 

Supply Voltage Vee 30 

Reference Voltaze Vref 30 

TA7289P 1. 5 
f----------1 Io (PEAK) 

TA7289F 0.8 
Output Current TA7289P 0.7 

TA7289F Io(AVE) 0.3 

Input Voltage Vrn 7 

Feed Bet ck Voltage Vr 2 

TA7289P 2.3 
Power 

TA7289P(LB) 2.3 
Dissipation PD 

TA7289F 1.0 
t-- -·-

Operating TemperDture Topr -30-85 

Storage Temperature Ts~ -55-150 

UNIT 

v 
v 

A 

v 

v 

w 

"C 

"C 
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TA7289P 

HDIP!4-P-500A 

TA7289P(LB) 

HSOP14-P 

TA7289F 

HSOP20-P-450 

Weight: 

HDIP14-P-500A: 
HSOP14-P 
HSOP20-P-450 : 

3.0g (Typ.) 
3.0g (Typ.) 
O.Sg (Typ.) 



TA 7289F/P/P<LB) 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=24V, Ta=2S°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 
Output open 12 20 30 
CW/CCH mode 

Icc2 
Output open 12 20 30 
brake mode 

Quiescent Current mA 

Icc3 
Output open CW/CCH 12 20 30 
mode, 20-23 :H 

Tcc4 
Output op en CW/ CCH 13 23 32 
mode, 20-23:L 

Operating Vrn(H) 2.0 - 7.0 v 
Control Input Voltage 

VJN(L) -0.4 - 0.8 
(IN A, IN B) Input 

Im Vrn=0.8V, Source type - 2S - µA 
Current 

Operating VIN(H)DAC 2.0 - 7.0 v 
DAC Input Voltage 

VTN(L)DAC -0.4 - 0.8 

(23-20) Input 
Im DAC 

Vrn DAc=0.8V - 160 - µA 
Current Source type 

Upper Side VsAT Ul Io=0.2A 
- 1.1 1. s 

Lower Side VSAT Ll - 0.8 l. 1 
Output 

Upper Side VsAT U2 - l. 2 1. 7 
Saturation Io=0.7A v 
Voltage Lower Side VsAT L2 - 0.9 l. 3 

Upper Side VSAT Ul lo=l. SA 
- 1. 8 2.6 

Lower Side VsAT L2 - l. 2 1. 9 

Output Leakage Upper Side IL-U VcE=30V 
- - so 

µA 
Current 

Lower Side TL-L - - so 
Operating 

Vref Reference Voltage 
0 - 2.0 v 

(Vref) 
Input 

I ref - 2S - µA 
Current 

Control Input Hyster is is 
VIN RYS Tj=2S°C - 0.8 - v 

Voltage 

Diode Forward Upper Side VF-U - 2.6 3.3 v 
Voltage 

lf=l .SA 
Lower Side VF-L - 0.8 1.1 
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TA7289F/P/P<LB> ---------------

BLOCK DIAGRAM 

Vee 

..-~~~~~~~~~~~~""""'11;1-~~~~~~ 

TA7289P/TA7289F 

Note 1,4,6,8,11,13 Pin of TA7289F are all NC (Non-connection) 

FUNCTION 

IN A IN B OUT A OUT B MODE 

L L off off = 
H L H L CW/CCW 

L H L H CCW/CW 
---

H H off off = 
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TA 7289F/P/P<LB> 

TA7289P/P(LB) TA7289F 
12 

Rth 

"' Rth(j -c) =8°C/W 

H 
p., 1\ Rth( j -a)= 54 °C 'VI 

8 
z 
0 
H 
E-< 
«: 
i'1 
OJ 
UJ 
H 
"1 4 

&l 
[$ 
p., 

0 

\ 

~v 1 1<> _:.. \}, 

1<~1 <o. \ '5'. 
c - ------\ ~ 1-...... ;y /j '17;;, 

...... :&4,, \ <l' No EJE ·..;;, & \ <J_. 
DNK ~"Z..v<t \ r 1---- ± \ --1__ '\ 

-~ 
0 50 100 150 

AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C) 
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TA 7289F/P/P<LB> 

I) TNP\IT CIRCUIT (TN A, IN B) 

Input circuit is shown in Fig.l IN A ancl IN Bare TTL compatible "Low Active" type 

and have a liysterisis of 660mV Typ at Tj=25°C. 

Si 
0 
rl 

Fig. 1 l NPUT CIRCUIT 

2) DAC AND Vrcf CIRCUIT 

Si 
0 
N OUT 

9 
rl 

I IN 

or IN B® 

]DO DAC OUTPUT(CURRENT MODE) 

Fig. 2 DAC AND Vref CIRCUIT 
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5V 

(From Build-in Regulator) 

Do=13+I2+11+To 

I3= 
Vref (23 Jnput open) 

R 

J 2= Vref (22 Input open) 2"R 

I1= Vref (21 Input open) l;R 

I 0= Vref (20 Input open) -~ 

Vref (l 1 1 1 
I Do= R + 2 + 4 + 3l 

R= 2. Skrl (TYP.) 



TA 7289F/P/P<LB> 

IDo of current mode DAC output is proportional to multipled voltage of Vref 

(PIN([) (or@)) and DAC inputs. DAC inputs are all "low active" type and required 

input current of JOOµA MIN for each input terminal. 

3) OSC AND COMPARATOR 

TO 
OUTPUT 
DRIVER 
CONTROL 

3.8 v 

for Hysterisis add 

g 
"' 

COMPARATOR DSC 

g 9 
g rl 

"' 0 "' Of "' Q,g 

Q.10 

IDO 
2 

c;;; 
ISAW 

<') 

NF 
IDO 

(DAC OUT) 

Fig. 3 OSC AND COMPARATOR CIRCUIT 

Sawtooth OSC circuit consists of Ql through Q4 and Rl through R3. 

Rl and R2 are voltage divider of SV build-in regulator. 

g 
0 
rl 

rl 

<>< 

2.5V 
(When Q,1 is "off' 

CS) state) 
0 
rl 

"' "" 
;=' 3.8 v 

;=' 1.5 v 

Ql is turned "off" when V4 is less than the voltage of 2.SV+VBE Q4+VBE Q3 

approximately equal to 3.SV. V4 is increased by Cl charging of 14. Ql and Q2 are 

turned "ON" when V4 becomes V4 -H level. 

Lower level of V4 (V4 -L) is equal to VsE Q4+VsE QJ+VsAT Ql approximatelly equal tn 

l.SV. 
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TA 7289F/P/P<LB> 

V4 is calculated by following equation. 

1 
V4 - 5 · (1-e - Cl·R3 t ) .................... 1) 

Assuming that V4=1.5V(t=tl) and=3.8V(t=t2). 

Cl is external capacitance connected to Pin® (or~) and R3 is on-chip 20k.n 

resistor. 

Therefore, OSC frequency is calculated as follows. 

tl =-Cl R3 fn (1 -
155

) ..................... 2) 

t2 -Cl R3 fn (1- \
8

) ..................... 3) 

1 fosc 1 
t2-tl Cl (R3 fn (1 - ~) - R3 fn (1 - ~)) 

5 5 

1 
(Unit of Cl is µF) 

21. 4 Cl (kHz) 

4) OUTPUT CIRCUIT 

Fig.4 shows output circuit. Qll and Ql3 are power transistors that have current 

capability up to l.SA PEAK. 

Ql2 and Ql4 are driver transistors for each side. Ql6 ferforms a inhibiter for 

lower side power block when upper side block "turned ON". And QlS is for upper 

side one when lower side power block "turned ON". 

Build-in Fly Diodes (Dl and D2) are connected in prallel with all power transistors. 
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EQ,IV 

TA 7289F/P/P<LB> 

------.-----.---.-----.------f----T------.--~.--<19IB,._-.-__ _ 
Vee I 
~Build-in Diode 

/ ! Connect if 
D1 -., Reqni red 

I (In Case of High 
/ Application) 

I 
I 
I 

®l 
l 

D2~ 
Q.13 1 

I Parastic made Diode 

GND 

I 
I 
I 

-------t------+---+-----------.__,9,{41---_._ ____ _ 

TO 
COMP 

Fig. 4 OUTPUT CIRCUIT 

(or FIN) 

But, Care should be taken not to exceed maximum current value of these diodes. 

Especially, Upper side diodes are not so strong enough to prevent excess back 

electromotive force than that of lower side parastic made diodes. In case of 

low power applications there's no requirment of external Fly back diodes. 

But, We recommend to connect external diodes for all output to Vee and GND to 

outputs terminals and check a VcE and IC locus of output power transistors not 

to exceed a ASO in any cases for stable and reliable operations in case of high 

power applications. 
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TA 7289F/P/P<LB> 

APPLICATION CIRCUIT l 

+ 

I 
I 
I 
I 
I • I 
I 
I 
I 
I 
I 
I m 

TA7289P /TA7289F 

Note 1 

Note 2 

Connect if required. 

Recommended RF value is approximately 200n. 

And CF value is concerned with the OSC frequency. 

We recommend to select optimum value of CF under the experimental 

consideration of noise cutting and time delay characteristics. 
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APPLICATION CIRCUIT 2 
Vee (PWM CHOPPER STEPPING MOTOR DRIVER) 

24 v 

CPU 

I/O 

PORT 

CPU 

I/O 

PORT 

"' '-------;!: 
t') 
0 

d;;; 

IN A 

IN B 

23 

2• 
21 

20 

IN A 

IN B 

2 

Cose 
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TA7291F/P/S 
BRIDGE DRIVER 

TA7291P/S are Bridge Driver with output voltage 

control. 

FEATURES: 

4 Modes Available (CW/CCW/STOP/BRAKE) 

Output Current Up to l.OA(AVE) and 2.0A(PEAK) 

(TA7291P), and 0.4A(AVE) and l.2A(PEAK)(TA7291S). 

Wide Range of Operating Voltage: Vee opr=4.5-20V 

Vs opr=0-20V 

Vref opr=0-20V 

Built-in Thermal Shutdown, Over Current Protector 

and Punch=Through Current Restriction Circuit. 

Stand-by Mode Available (STOP MODE) 

Hysteresis for All Inputs. 

~1AXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

tlotor Drive Voltage 

Reference Voltage 

TA7291P 

Output Current TA7291S/F 

TA7291P 

TA7291S/F 

TA7291P 

Power Dissipation TA7291S 

TA7291F 

Operating Temperature 

Storage Temperature 

Tc=25°C 

Ta=25°C 

SYMBOL RP, TING UNIT 

vcc 25 v 
vs 25 v 
Vref 25 v 

Io(PEAK) 
2.0 

1.2 
A 

Io(AVE) 
1.0 

0.4 

12. 5'" 

PD 0. 75M< w 
1. 4,•,;"" 

To pr -30-75 oc 

Tstg -55-150 oc 

TA7291P 

HSIP!O-P 

SIP9-P-A 

HSOP16-P-300 

Weight: 

HSIPlO-P 
SIP9-P-A 
HSOP16-P-300: 

2.47g (Typ.) 
0.29g (Typ.) 
0.5g ('l'yp.) 

PCB (60 x 30 x 1. 6mm, occupied copper area in excess of 50%) Mounting Condition. 
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TA 7291 F/P/S 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ta=25°C, Vcc=l2V, Vs=l8V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 Output off CW/CCW Mode - 8.0 13.0 

Supply Current Icc2 1 Output off, Stop Mode - 0 0.05 mA 

Icc3 Output off, Brake Mode - 6.5 10.0 

Input Operating "H" VIN-H Tj=25°C 
3.5 - 5.5 v 

Voltage 11L" VIN-L 0 - 0.8 
2 

Input Current Im Vrn=3.5V, Sink Mode - 3 10 µA 

Input Hysteresis Voltage VHYS - o. 7 - v 

TA7291P 
Upper 

VsAT U-1 Vref=Vs, VouT-VS Measure - 0.9 1. 2 
Side 

TA7291S 
TA7291F Lower 

VsAT CW/CCW Mode 0.8 l. 2 
side L-1 Io=0.2A, -

Upper 
VsAT U-2 Vref=Vs, VoUT-Vs Measure - 1. 0 1. 35 

Saturation TA7291S Side 
3 v 

Voltage TA7291F Lower Io=0.4A, CW/CCW Mode 
Side VsAT L-2 - 0.9 1. 35 

Upper 
VSAT U-3 - 1. 3 1. 8 

TA7291P Side Vref=Vs, VouT-VS Measure 

Lower 
VSAT Io=l.OA, CW/CCW Mode 1. 2 1.85 

Side L-3 -

Vref=lOV, VouT-GND Measure 
TA7291F VSAT U-1 Io=0.2A, CW/CCW Mode 

- 11. 2 -

TA7291S 
(Upper Side) 

VsAT u-2' 
Vref=lOV, VouT-GND Measure 

10.4 10.9 12.2 
Output Io=0.4A, CW/CCW Mode 
Voltage 3 v 

Vref=lOV, VouT-GND Measure 
VSAT U-3 1 - 11. 0 -

TA7291P Io=0.5A, CW/CCW Mode 
(Upper Side) Vref=lOV, VouT-GND Measure 

VsAT U-41 10.2 10.7 12.0 
Io=l. OA, CW/CCW Mode 

Leakage 
Upper IL-U 4 

Vs=25V - 0 50 
µA Current 

Lower IL-L Vs=25V - 0 50 

TA7291S/F Upper VF U-1 1F=0.4A - 1. 5 -
Diode 

TA7291P 
Side 

VF IF=lA 2.5 U-2 4 
- - v Forward 

Voltage TA7291S/F Lower VF L-1 IF=0.4A - 0.9 -
Side 

TA7291P VF L-2 IF=lA - 1. 2 -

Reference Current I ref 2 Vref=lOV, Source Mode - 20 40 ~1A 
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TA 7291 F/P/S 

BLOCK DIAGRAM 

Vee----~ -----Vref 

REG 

CONTROL CIRCUIT 

IN 2 

TA7291P Ci),@ PIN : NC 

TA~2918 PIN : NC 

PROTECTOR 

CIRCUIT 

(TSD) 

1-------11/5/l>----------~ 

(TA7291P/TA7291S/TA7291~ 

TA7291F (:Z), (:3),@),@),@, Q2,I, (l,il, Qi) NC 

INPUT OUTPUT 
MODE 

IN 1 IN 2 OUT 1 OUT 2 

0 0 00 00 STOP 

1 0 H L CW/CCW 

0 1 L H CCW/CW 

1 1 L L BRAKE 

;, Inputs are all high active type. 

*;' oo : High impedance. 
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TA7291P PD - Ta 

(D INFINITE HEAT SINK 

I---+---+---~ @ 80cm2 
X 2mm AR. HEAT 

G)~ SINK (OHS= 6°C/W) 

5 10 1---+~--"'r\-- (3) 15cm
2 

X 2mm Ai 
H ® (OHS =20°C/W) 
!;! 1----=1', 
n. ~ Gi) NO HEAT SINK 

§H '-1' ~; I'.... (O.i-a=65°C/W) 

"' 5 

w t--
O'-----"----'----'--.._ _ __,_ _ _.__--'---' 

0 50 100 150 

AMBIENT TEMPERATURE Ta (°C) 

APPLICATION CIRCUIT 

IN l 

IN 2 

+ Oc 

" 0 
rl 

-.o---1 5/9/7 

~----< 6/1/9 
TA7291P/S/F 

200 

"1 
0 

'.;j 
E-> 
o:l~ 

:z:"" 
~~ 
H~ 

~ ~ 
[;! :: 
E-> 

E-> 

SJ 
H 
o:l 

~ 
~ 
E-> 

NOTE 

Vref 

Note: Connect if required. 
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TA 7291 F/P/S 

TA7291P 
TRANSIENT THERMAL RESISTANCE (rth) 

3000 L-L-L.LLLI.lil.-- (i) INFINITE HEAT SINK 

1000 ® 80cm
2 x 2mm Ai HEAT SINK 

~;11~@ 25cm
2

X2mm Ai HEAT SINK 
300 t: G,) NO HEAT SINK 

100·-30'-·'-'-.w.l.u.1'--

10 ~=l=liilfl~ 

3 INPUT PULSE 
Pw 

n_ 
-t(sec) 

OlL-L-LlllJUJL-L.LJJJJ.JJJL-LLLilllJL~~-""'-~'-'-"~ 

10-2 
l 

PULSE WIDTH 

10 

(sec) 

PI:> CON:-lEC!ION 

Vs 

Vee 

(TA7291P/TA7291S/TA7291~ 



TA7291 F/P/S 

INPUT CIRCUIT 

Input Terminals of 5 and 6 Pin (TA7291P) are all hi8h active type and have a 
hysteresis of 0.7V typ., 3µA type. of source mode input current is required. 

OUTPUT CIRCUIT 

Vref 
CIRCUIT 

(or~) 

Output voltage is controlled by Vref voltage. Relationship between VouT and Vref is 

VouT=VBE (=;=o,7) + Vref 

Vref terminal required to connect to Vs terminal for stable operation in case of no 

requirement of VOUT control. 
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----------------TA7291F/P/S 

TEST CIRCUIT 

1. Icc1, Icc2, Icc3 

Vee _ 
i2v-

VIN 

(H) 1 
3.5V 

SW2 

SW2 

(MAX) 
av (MIN) 

TA7291P/S/F 

l/5/l GND 

.--~~~~~-r,,__~~-+~~~---t-~~~~~~~--r-ux 

y 

TA7291P/S/F 

(Cf])""' 
(TA7291P /TA7 291S/TA7291F) 

3. VsAT U-1,2,3• VsAT L-1,2,3• VsAT U-1 1 2' 3' 4' 
' ' ' SW4 

TA7291P/S/F 

VIN(H) 

7 3.5V 1 
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TA7291F/P/S-----------------

4. ILu ,L 

5. VF U-1,2• VF L-1,2 

5/9/7 

6/1/9 

4/8/5 

TA7291P/S/F 

1/5/1 

TA7291P/S/F 

1/5/1 

Vs 

8/6/15 
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(TA7291P/TA7291S/TA7291F) 

OUTl SWl 

10/3/13, r---v--v 

OUT2 

v 

Vu 

(TA7291P/TA7291S/TA7291F) 



-------TA7354P 
BRIDGE DRIVER 

The TA7354P is a Bridge Driver for blashed DC Motor 

Rotation control. 

Forward Rotation, Reverse Rotation, Stop and Braking 

operations are available. 

It's designed for Loading and Reel Motor driver for 

VTR and Tape Deck, and any other consummer and 

industrial applications. 

TA7354P have Operation Supply Voltage terminal and 

Motor Driving Supply Voltage terminal independently, 

therefore Servo control operation is applicable. 

FEATURES: 

Output Current Up to 0.2A(AVE), and 0.6A(PEAK). 

4 Function Modes (CW, CCW, STOP and Brake) are 

Controlled by 2 Logic Signals Fed Into 2 Input 

Terminals. 

Operating Voltage Range 

MAXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL RATING UNIT 

Peak Supply Voltage Vee MAX 18 v 

Operate Supply Voltage Vcc(opr) 15 v 

Output Current Io(AVE) 0.2 A 

Peak Output Current Io(PEAK) 0.6 A 

Power Dissipation PD 0. 75 w 

Operating Temperature To pr -30-75 QC 

Storage Temperature Tst__g_ -55 -150 QC 
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Weight: 0.92g (Typ.) 



TA7354P------------------

BLOCK DIAGRAM 

IN1 IN2 OUTl OUT2 MODE 

1 1 L L Brake 

0 1 L H CW/CCW 

1 0 H L CCW/CW 

0 0 High Impeda!':ce Stop, 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C) 
TEST 

CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 
CUIT 

Icc1 
Vcc=Vs=l5V, Io=O. 2A 

22 33 -
DRIVE MODE 

Supply Current 
Vcc=Vs=l5V,BRAKE MODE 30 38 

mA 
Icc2 -

Icc3 Vcc=Vs=l5V, STOP MODE - 0.2 1 

UPPER Vsl u Io=O. lA 
- 0.8 1. 05 

Vcc=l5V, 

Saturation Voltage 
LOWER Vs1 L - 0.15 0.25 v 
UPPER Vs2 u Vcc=l5V, Io=O. 2A 

- 0.9 1. 2 

LOWER Vs2 L - 0.3 0.5 

UPPER IL u - - 20 
11A Leakage Current V=l5V 

LOWER IL L - - 20 

VIN(H) Tj=25°C 2.0 - -
Input Voltage 2,3 v 

VIN(L) 2 PIN AND 3 PIN - - 0.8 

Input Current 2,3 I IN2_,_3 Vrn=4. 5V - - 350 µA 

Diode Voltage VF u IF=0.2A 
- 1. 2 1. 6 v Forward 

VF L - 1. 0 1. 3 
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TA7354P 

APPLICATION NOTE 

(1) INPUT CIRCUIT 

llkfl 

c; ,.,, 
)' llkfl 
.. ---~Wv-----4~--I 

Si 
D 
N ~----.-------4-~ 

(Fig. 1) 

Input circuit is shown in Fig.l. It's a "High Active" type. 

If a voltage above specified VIN(H) value fed into input terminal that means 

"Logic l", and the voltage less than VrN(L) or connect to GND means "Logic O". 

And the circuit have a hysterisis for stable operation. (See Fig.2) 

(2) BASIC APPLICATION CIRCUIT 

Fig. 2 shows the basic application circuit. 

Optimum values of the C, R depend on the inherent constant of a motor and 

parasitic C, R values around the circuit. 

(Fig. 2) 
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~7354P------------------------------------

(3) ADDITIONAL DIODE 

I) If the braking operation is so loose, connect a additional diode between 

each output to GND. (See Fig. 3(a)) 

Il) If the back electromotive pulse generated in output coil is so strong. 

Internally connected back electromotive suppression diode may be damaged 

by this pulse. 

In such a case connect a additional diode between each output to Vee. 
(See Fig. 3(b)) 

l 6 

7 >-----~ 7 >--+----+-~ 

TA7354P M TA7354P M 

8 >--+---+--~ B l--+---+---' 

5 5 

Fig. 3(a) Fig. 3(b) 
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------TA7363AP 
o AUTO STOP MOTOR CONTROLLER FOR OIL PUMP 

TA7363AP is Oil Pump Motor Controller with 

Automatic Stop feature. 

o Features 

Automatic Stop 

Few External Components required 

SIP7 Small Package Sealded 
SIP7-P-A 

MAXIMUM RATINGS (Ta;25°C) Weight: 0.7g (Typ.) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee 4 v 
Power Dissipation PD 500 mW 

Operating Temperature To pr -30-70 oc 

Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc;JV, Ta<l5°C) 

CHARACTERISTIC SYMBOL TEST TEST CONDITION MIN. TYP. MAX. CIRCUIT 

Supply Current Ice - V2;0V,SWl;ON,SW2;2+1 12 - 27 

Output Current I3 - V2;0V,SWl;ON,SW2;2+1 60 130 

LED Current I5 - V2;0V,SWl;ON,SW2;2+1 2.5 12.0 

Stop Voltage Vee MIN - Note 1 1.2 

Stop Detect Voltage Vl-2 - Note 2. 0.3 

Auto Stop Detect I6(IN) - 20 
Current 

Supply Current 
Icc(stp) V2;0V,SWl;OFF,SW2;2+1 llO 220 I (Stop Mode) - I 

Output Leakage Current 
I3(stp) SWl;OFF, sw2;2+1 10 (Stop Mode) -

LED Output Leakage 
I5(stp) - SWl;OFF, SW2;2+1 10 Current (Stop Mode) 

Note 1: Sets IC in operation mode and start to decrease Vee from JV (V2;0V), check 
the IJ becomes to zero and then measure the Vee· 

Note 2: Sets IC in operation mode and start to increase V2 from OV, check the I3 
becomes to zero and the measure the V2. 
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mA 

mA 

mA 

v 
v 

µA 

µA 

µA 

µA 



TA7363AP------------------

TEST CIRCUIT 

ISl588X2 

Ice 

TA7363AP 

SWl: Auto stop detecting current change use. 
I6::C: lOµA (SWl=OFF), 30µA (SWl=OFF) 

SW2: Starter switch, 2~1 start 

APPLICATION CIRCUIT 

TA7363AP 

2SA124!(Y) 
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Note 

Use photo coupler specified 

sensitivity of IC230µA at 

Note 

Photo Coupler 



------TA7712F/P 
3-PHASE BI-DIRECTIONAL FOR MOTOR COtJTROL IC. 

FG is not required. (System for obtaining 

rotation signal through position sensing) 

Start/stop, CW/CCW and brake functions are provided. 

Gain of position sensing circuit is high, and 

hysteresis is provided. 

Rotation signal output is provided. (Frequency 

signal of three times the position sensing output 

(hall sensor output) can be obtained.) 

External transistor type. 

t1AXIt1UM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL RATING UNIT 

Power Supply Voltage Vee 8.0 v 
Output Current Io ±25 mA 

Position Sensing Circuit 
VH ±500 mV Input Voltage (Tj=25QC) 

Power Dissipation1 TA7712P 1. 2 

(Ta=25QC) l TA7712F 
PD w 

0.5 

Operating Temperature Topr -30-75 QC 

Storage Temperature Ts t_g_ -50-125 QC 
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DIP20-P-300A 

SSOP24-P-300 

Weight DIP20-P-300A; l.48g(Typ.) 
SSOP24-P-300: 0.32g(Typ.) 



f-' 
-CJ 
0 

I 

+I Ha 

Nll 
R2 

POSITION SENSING 
CIRCUIT 

+I Hb +I He 

LPF 

DRIVE LOGIC 

ROTATION 

CONTROL 

CW/ 
CCW 

F/V OUT 

'20 
\...----./ :!24 v cc 

BRAKE 

ii! 
-...J 
-...J -N 

~ 

" 

0A7712»712F) 



TA7712F/P 

ELECTRICAL Cf:ARACTERISTICS (Ualess otherwise specified, Vcc=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Operating Supply Voltage Vee o_ll_r - 4.75 5.00 5.25 v 

Icc1 Stop state - 3.4 6.0 
Power Supply Current 1 mA 

Icc2 Output open - 17.0 26.0 

Side VsAT U-1 RL=200>2 - 1. 3 2.0 
Upper 

Saturation Voltage VsAT U-2 2 RL=2k>l - 1.0 1. 3 v 
Side VsAT L-1 RL=200S"l - 0.8 1. 2 

Lower 
VsAT L-2 RL =2k>l - 0.18 0.4 

Upper Side IL u - - 100 
Leak Current µA 

Lower Side IL L - - 100 

Common Mode CMR H 2.0 4.5 v 
Voltage 

-

Position Range 

Sensing -
Input Input Sensitivity VH 20 - -

mV 
Input Hysteresis Vn-Hye 2 7 15 

Input Operating "H" VIN R(H) 2 4.0 - -
START Input Voltage 

v 
(RUN) 

11L11 VIN R(L) 2 - - 1.0 

Input Current "L" Im R 2 Vrn R=l.OV - - 200 µA 

Input Operating "H" VIN C(H) 2 4.0 - - v 
CW/CCW Input Voltage 

''L" Vrn C(L) 2 - - 1.0 
(FWD/REV) 

Input Current "L" Im c 2 VIN c=l.OV - - 200 µA 

Input Operating "H" VIN B(H) 2 4.0 - -
BRAKE Input Voltage v 
(BRAKE) "L" Vrn B(L) 2 - - 1.0 

Input Current "H" Im B 2 VIN N=l. OV - - 200 µA 

Output Current ITHll IFGH 3 80 - - µA 

FG Output Output Voltage "L" VFGL 3 IFc=0.3mA - - 0.4 v 
Pulse Width TFG 3 C=O.lµF, R=lOks-2 0.9 1.0 1.1 ms 
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TA7712F/P ------------------

TIMING CHART 

FORWARD ROTATION (Position sensing signal advances Ha~ Hb ~He.) 

START/STOP 'H' Ha +---+-------+-----1---------t------

CW/CCW "H' Hb +--+-----+-----+--------t------j---

BRAKE 'H" Hc+-----+------+---------1------+----

La +Zl'-'-"'---------'-"f'/,-"-/;;_,_/;;,_,~ ...... //~?1~-----~fZ~//~0_,_//~0_,_~--

~fll B/o/#A Lb ------~~-~--------------

Lb+~~~0/~M~~~~~-----~~~//,,~~~~~m~~----~~-

WN~ Wo/4 

REVERSE ROTATION (Position sensing signal advances Ha~ He~ Hb.) 

START/STOP 'H' Ha +------if------+-------+------+-----

CW/CCW 'L' lib +-------if------+-------+------+---

BRAKE 'H" L 

Lb+-~f/;~:;'.0~://~~~://~)"/'J~~------1/;;~/j~//~0~/j~//,1~~-----~~~ 

Le --~t/j~~~~~~~»~~~~-----~10'.'/~/j-/j~~~/j~~~~------

Lc+2@ 
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------------------TA7712F/P 

TEST CIRCIUT l 

+5V +sv 

l l l 

VRUN VF/R VBRAKE Va Vb Ve REMARKS 

reel l.OV 1.0V 1.0V 2.48V 2.48V 2.52V Reverse sensing 

rcc2 4.0V 4.0V 4.0V 2.52V 2.48V 2.52V must not be made. 
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TA7712F/P-----------------

TEST CIRCUIT 2 

+5V 

+sv 

INPUT CONDITION 

Va Vb Ve RUN F/R BRAKE 

2.52V 2.48V 2 .. 48V VINR(H) Vrnc(H) VINB (H) 

2o48V 2.52V 2.48V - - -
2.48V 2.48V 2.52V - - -

LEAK Measurement of leak current. 

SAT Measurement of saturation voltage. 

La+ 

LEAK 

SAT 

-

+sv 

Hall AMP. Input 

La 

SAT 

Checb input sensitivity and input 

hysteresis with ±20mV by means of 

confirming that leak current and 

saturation voltage described 

below can be measured. 

MEASUREMENT ITEM 
- Lb+ Lb - LZF Le -

LEAK LEAK SAT LEAK 

LEAK - SAT LEAK -
- SAT - - SAT 

Confirm "L" of each VINR, VINC and VINB through reading the output voltage when each 

thermal is set at l.O(V). 

-174-



------------------TA7712F/P 

TEST CIRCUIT 3 

+sv 

+sv 

Ha 

Hb 

He 

+sv 

O.!µF 

~ 

+sv +sv 

N N+ I 

! I 2 4 d 
J 

I 
I 
I 

~ 
--- --

I ---------

TIME CHART FOR FORWARD ROTATION 
CLOCK 360Hz 

-175-

-sv 

h 
Measure lFGH with the voltage 

when SW2 is set at b. 

Measure VFGL and 'FG when SW2 

is set at a. 

2.5 2V 

2.4 8 v 

2.5 2V 

2.4 8 v 

2.5 2V 

2.4 8V 



TA7712F/P 

APPLICATION OF TA7712P/F 

Like a video disk player, TA7712P/F is provided with the stopping function which in 

a short time, stops the motor having a large inertia, and makes the quick disk-change 

possible. 

To make the frequency generator (FG) unnecessary which was formerly required for 

fetching the rotation signal, the signal from the position sensing input is ORed and 

is output to FG output pin (11/13 pin). 

Therefore, for FG output, three position sensing outputs (Ha, Hb, He) are ORed, and 

the rotation speed signal of the frequency of six times that of one output can be 

fetched resulting in making it possible to obtain a sufficient controlling 

characteristic with the F/V (Frequency-Voltage) conversion method of mono-stable type. 

The difference from TA7713P is that the stop function is automated in TA7713P, 

however, it is operated by the external signal in TA7712P. 

Description is made on the application of TA7713P in the following. 

Operation of FG Output (11/13 pin) and TFG (12/14 pin) 

In Fig. 1, Ql and Q2 are the monostable multi-vibrator to which gate (Q2 base) 

the signal from each position sensing input of Ha, Hb and He is input after ORed 

and shaped in waveform by FF. 

The pulse width of MMV made by Ql and Q2 is determined by R2 and C2 to be 

connected to TFG (12/14 pin), and the square wave having the pulse width to be 

determined by C2 and R2 is output. 

Of course, this frequency is proportional to the rotation signal and this 

frequency is six times the frequency of each position sensing. (6 per 1 

electrical rotation) 

F/V conversion operation is made through connecting FGo output to LPF for 

intergration. However, if R2 is made variable, the conversion gain can be 

controlled. 
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TA7712F/P 

POSITION SENSING CIRCUIT 

MMV 

Q2 

UI 

Fig. 1 

(2) Each Control Input 

Vee 

Fig. 2 
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TA7712F/P 

START/STOP CW/CCW BRAKE OUTPUT 

H H H Normal torque mode 

H L H Reverse torque mode 

H or L H or L L BRAKE mode 

L H or L H STOP mode 

Note: In STOP mode, outputs of La+-Lc+ and La -Le are all made OFF. 

In BRAKE mode, outputs of La+-Lc+ are made ON. (source mode) 

(3) Output Circuit 

As shown in the block diagram, in the output circuit, the Darlington emitters 

of PNP and NPN are provided on the upper side, and the lower side is made as 

the open collector of NPN. 
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APPLICATION CIRCUIT l 

+ + 
Lb Le 

TA77!2P/F 

+ + + 

+ 

TA7712F/P 

+sv 

..----------+----------<USTART/STOP 
..--------r----------vCW/CCW 

..------t----------vBRAKE 
r--T----------u FG OUT 

G START 
/STOP 

BRAKE 
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TA7712F/P------------------

APPLICATION CIRCUIT 2 

Vee= s v 

';;: + 
0 

- I 

RB 

RB 

RB 

Pn - Ta 

CD TA77!2P 
~ 1.2 ~-h----jf----j----+----< 

0 
"" (2JTA7712F 

'" 

~ 0.8 t------1-------jf--~--t~-"<----+--+--+--+---t 
~ "l 
'{}, CZl ~ 
0 -.. ~ 
~ 0.4 l----+----f:::......::t~-+r----...-~""'-"'-1----+----I 

2 
~ o'---"---L-__J'------'-----'-----'---1.:'""'-~ 

0 40 80 120 160 

AMBIENT TEMPERATURE Ta (°C) 
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3-PHASE BI-DIRECTIONAL TYPE MOTOR CONTROL IC 

FG is not required. (System for obtaining 
rotation signal through position sensing) 
Stop function is provided. (Stop speed is 
selectable.) 
Gain of position sensing circuit is high, and 
hysteresis is provided. 
Rotation signal output is provided. (Frequency 
signal of three times the position sensing output 
(Hall sensor output) can be obtained.) 
External transistor type. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Power Supply Voltage 

Output Curr en t 

Position Sensing Circuit 
Input Voltage (Tj=25°C) 

Power Dissipation (Ta=25°C) 

Operating Temperature 

Storage Temperature 

POSITION SENSING 
CIRCUIT 

+He -

Vee 8.0 

Io ±25 

VH ±500 

PD 1. 2 

Topr -30-75 

Tstg -50-125 

DRIVE 
LOG IC 

ROTATION 
MMV 

CONTROL 

START CW/ STOP 
/STOP CCW TIME 

9 10 
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v 

mA 

mV 

w 
oc 
oc 

TA7713P 

DIP20-P-300A 

Weight: l.4g (Typ.) 

Le+ 

Lb+ 

La+ 

La -

Lb 

Le 
6 



TA7713P--------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Operating Supply Voltage Vee opr - 4.75 5.00 5.25 v 

Supply Current Icc1 1 
Stop state - 3.4 6.0 mA Power 

Icc2 Output Open - 17.0 26.0 

Side VSAT U-1 RL =200!l - 1.3 2.0 
Upper 

Saturation Voltage VSAT U-2 2 RL=2kn - 1.0 1.3 v 

Lower Side VsAT L-1 RL =200.n - 0.8 1. 2 

VsAT L-2 RL=2kn - 0.18 0.4 

Leak Current 
Upper Side IL u 2 

- - 100 µA 
Lower Side IL L - - 100 

Common Mode CMR H 2.0 4.5 v 
Position Vol t<lg_e Range -

Sensing Input Sensitivity VH - 20 - - mV 
Input Input Rys teresis VH-Hys 2 7 15 

Operation "H" Vrn R(H) 3 4.0 - - v 
Start Input Input Voltage 

(RUN) "L" VIN R(L) 2 - - 1.0 

Input Current "L" Im R 2 Vrn R=l. OV - - 200 µA 

Operation "H" Vrn C(H) 3 4.0 - - v 
CW/CCW Input Input Voltage "L" VIN C(L) 2 - - 1. 0 

(FWD/REV) 
Input Current "L11 Im c 2 VIN c=l. ov - - 200 µA 

Stop-Speed Operation "H" Vrn N(H) 3 2.0 - - v 
Selection Input Voltage "L" Vrn 3 0.5 N(L) - -
Input 
(8/ 12) Input Current "H" Im N 3 VIN N=l.OV - - 150 µA 

Output Current "H" IpcH 4 80 - - µA 

FG Output Output Voltage 11L" VpcL 4 Ipc=0.3mA - - 0.4 

~ulse Width TFG 4 C=O. lµF, R=lOkn 0.9 1. 0 1.1 ms 

C=lOµF, R=l6kn 
T1-2Tc 108 120 132 

Vrn N=0.5V 
Monostable Multi Vibrator 3 

(for stop) C=lOµF, R=l6kn ms 

Output Pulse Width r 2-2rc 45 55 61 
VIN N=2.0V 

TG 18 23 28 
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TA7713P 

TIMI NG CHART 

FORWARD ROTATION (Position sensing signal advances Ha~ Hb -He) 

Ha+ 

Hb+ =---i 
~~~~~~~~ L: 

He+ 

REVERSE ROTATION (Position sensing signal advances Ha-He -Hb) 

Hb+ 

He+ =::i 
~~~~~~~~ 
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TA7713P 

TEST CIRCUIT l 

5V 

[1[1 [1 5V 5V 5V 

G G 
Va vb Ve "' "' "' D 

rl rl 

2.50V I "'" '"' 
G 

" "' " r~ "' r~ rl 

VRUN VF/R Va Vb Ve REMARKS 

1ee1 4.0V 4.0V 2.48V 2.48V 2.52V Reverse sensing 
must not be made. 

Iee2 l.OV 1.0V 2.52V 2.48V 2.. 52V 

Measure Ieer without fail after setting Iee2 measuring logic, and carry out 

the measurement 200msec after setting Ieel measuring logic. 
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TEST CIRCUIT 2 

2.50V I 

Va 

5.52V 

2.48V 

2. 48V 

TA7713P 

5V [1 [1 [1 5V 5V 

5V 
c: c: 

Va Ve "" "" vb "' 0 
rl rl 

'"' 
c: 

'"' "" " " "' r~ I rl rl 
c5 

Hall AMP. Input 

Check input sensitivity and input 

hysteresis with ±20mV by means of 

confirming that leak current and 
l 2 

saturation voltage described below 

can be measured. 

l.OV 
0.5V 

RL R 

5V 5V 5V 

INPUT CONDITION MEASUREMENT ITEM 

F/R La+ - + - Le+ Vb Ve RUN La Lb Lb Le-

2.48V 2.48V VINR(L vrnc(L LEAK SAT LEAK LEAK SAT LEAK 

2.52V 2. 48V - - SAT LEAK - SAT LEAK -

2.48V 2.52V - - - - SAT - - SAT 

Measurement of leak current LEAK 

SAT Measurement of saturation voltage 
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TA7713P -------------------

TEST CIRCUIT 3 

2.50 v I 

1 

5V 5V 5V 

5V 5V 5V 

2.ov 

Measurement of VrN R(H) is 

determined to be acceptable 

if 'l and <2 can be measured 

in the following measurement. 

Input Ha, Hb, He and VRuN, Vp/R made by the oscillator driven with the same clock. 

MEASURING METHOD 

vrnc (H) When VF/R varies from 1. 0 to 4.0, confirm that La+ changes from d) to@ 

ri Time between fall points of La 
+ 

and Lb 
+ 

when sw1 is set at a. 

r2 Time between fall points of La 
+ 

and 
+ 

when sw1 Lb is set at b. 

lINN Read meter at <2 measurement. 

TG Time between fall points of La+ and Lb 
+ 

when sw1 is set at a. 
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TEST CIRCUIT 4 

I 

N 

I 
Ha J 

I 
I 
I Hb 

I 
I 
I 
I 
I He 

I 

5V 

5V 

5V 5V 5V 

N+l 

1 2 3 4 5 6 I 
I 

--

TIME CHART FOR NORMAL ROTATION 

CLOCK 360Hz 
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2.52 v 

2.48V 

2.52V 

2.48V 

2.52V 

2.48V 

5V 

G 

"' 0 

"' 

TA7713P 

Measure IFGH with the voltage 

obtained when sw2 is set at b. 

Measure VFGL and 'FG when SW2 

is set at a. 



TA7713P 

APPLICATION OF TA7713P 

Like a video disk p1ayer, TA7713F is provided with the stopping function which, in a 

short time, stops the motor having a large inertia, and makes the quick disk-change 

possible. 

To make the frequency generator (FG) unnecessary which was formerly required for 

fetching the rotation signa1, the signal from the position sensing input is ORed and 

is output to FG output pin ( 11 pin). 

Therefore, for FG output, three position sensing outputs (Hz,Hb,Hc) are ORed, and the 

rotation speed signal of the frequency of six times that of one output can be fetched 

resulting in making it possible to obtain a sufficient controlling characteristic with 

the F/V (frequency-voltage) conversion method of monostable type. 

Description is made on the application of TA7713P in the following. 

(1) Operation of FG Output (11 pin) and TFG ( 12 pin) 

In Fig.1, Q1 and Q2 are the monostable multivibrator to which gate (Q2 hase) the 

signal from each position signal input of Ha, Hb and He is input after ORed and 

shaped in waveform by FF. 

The pulse width of MMV made by Ql and Q2 is determined by R2 and C2 to be 

connected to TFG 12 pin) and the square wave having the pulse width to be 

determined by C2 and R2 is output. Of course, this frequency is proportional to 

the rotation speed signal and this frequency is six times the frequency of each 

position sensing. ( 6 per 1 electrical rotation.) 

F/V conversion operation is made through connecting this FGo output to LFF for 

integration. And if R2 is made variable, the conversion gain can be changed. 
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TA7713P 

(2) Stopping Function 

For stopping the motor, it is the simplest way to stop the inertia through the 

friction after turning off the motor driving power supply. 

However, since too much time is required for stopping the motor having a large 

inertia, this method is not suitable to the video disk or audio disk player 

which requires the disk changed in a short time. 

In this case, the motor is changed over to the reverse torque state at the same 

with the input of the stop signal, and the brake is applied keeping the state of 

normal rotation with reverse torque as an usual method. 

In this method, however, reverse runaway is liable to accur unless the reduction 

of rotation is detected through a certain measure to stop the reverse torque 

state at an appropriate time. 

(For example, PLL motor controller TC9142P is provided with tl1e circuit by which 

the reverse rotation signal is output at the same time with the stop signal 

input, and the reduction of rotation speed in this reverse torque state is 

detected by FG signal to disconnect the reverse rotation signal when the rotation 
1 

speed reduced down to 
8 

the initial speed.) 

In case of the motor of high rotation speed and large inertia like the motor for 

video disk, to perform the quick braking operation, it is necessary to keep this 

condition of the forward rotation witl1 reverse torque until just before the motor 

stops in order to reduce the inertia stopping time to the minimum through the 

friction force. 

For this purpose, in TA7713P, the state of forward rotation with reverse torque 

is kept continued until the motor stops and either of three position sensing 

signals detects the reverse rotation with the built-in reverse sensing circuit. 

(ln case of application of TA7713P, there is no problem in the optical system, 

however, it is of course necessary to put the sensor apart from the disk at the 

same time with the stop signal input or before the reverse rotation start in 

VHD CED sys tern.) 

At this time, the state of the reverse rotation is max. 60° in electrical angle. 

Furthermore, in order to remove the inertia due to this reverse rotation, the 

inside monostable multi-vibrator generates the time normal torque determined by 

the state of CZ, Rz and 10 pin to turn out the inertia-stopped state afterwards. 

By means of these functions, the motor can be stopped in 5-8 seconde with the 

optical system of high rotation speed and in 2-3 seconds wit11 VHD CED system. 
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Fig. 2 EACH CONTROL INPUT 

At L,start. 

c: 
"" "' rl 

l5k0 

At L, norm a 1 torque. 
At H, reverse torque. 
(Providin~, When reverse 
sensing circuit is ON, 
normal torque even at H.) 
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15k0 

Input which changes the 
time constant Of MMV for 
stop into two stagss(l,lB)· 



Fig. 3 PROCEDURE FOR STOP/START 

START/STOP INPUT 0 PIN 

cw/cow INPUT G) 

4 NORMAL 
J TOR~UE 

TA7713P 

TOR~UE o ---------1------1--1+-~~~~~~11-~~•--'--~~~~~~~ 

I REVERSE 
TORQ,UE 

NORMAL I ROTATION 

ROTATION o 

I REVERSE 
ROTATION 

NORMAL ROTATION 
FRE~UENCY 

AT AN APPROPRIATE 
DECELERATION , SET 
@P1NAT"H". 

ENLARGED IN 
FIG 4. 

Stop Sequence (Procedure for stopping the system in normal rotation) 

1. Set CW/CCW input pin ( (§)pin) to "H" to make the clockwise mode with reverse 

torque state. ( (f0 point) 

2. Detect the reduction of rotation speed due to the reverse torque with FG, etc, 

and when rotation speed is reduced to 1/3-1/8 normal one, set START/STOP input 

pin ( ®pin) to "H". ( @point) 

3. By this procedure, the motor stops automatically. 

For starting the system, it is enough to set both START/STOP input and CW/CCW 

input to "L". (((;)point) 
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Fig. 4 ENLARGED VIEW OF REVERSE SENSING 

~ REVERSE TORQUE 

NORMAL 
f ROTATION 

ROTATION 0 

I ~~~~~~N 
TIME DELAY OF 
REVERSE SENS ING 
(MAX. 60°C) 

REVERSE SENSING 
CIRCUIT 

MMV 1 

FG OUT(lj) PIN 

AT FORWARD ROTATION, L, 
AT REVERSE ROTATION, H. 
PROVIDING DELAY IS MAX . 
IN ELECTRICAL ANGLE. 

MONO ST ABLE MULTI-TIM~ 
CONSTANT FOR STOP IS 
DETERMINED BY STATE OF 
f PIN AND R1,C1. 

TOR~UE 0 

NORMAL 
TORQUE 

REVERSE 
TORQ.UE 
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FORWARD TORQ.UE 
DUE TO INSIDE MMV 

REVERSE 

BY FRICTION 

FA LLB AT THE SAME TIME WITH 
(NOWEVER, FALLS AT THE SAME TIME 

WITH NORMAL ROTATION SENSING 
WHEN Tl rs LONGER THAN FORWARD 
ROTATION SEN SING TIME.) 

ROTATION SENSING 

FORWARD TORQUE IS GENERATED BY 
MMV.(PROVIDING FORWARD TORQUE 
IS GENERATED To LATER AFTER 
REVERSE SENSING TO PREVENT 
MIS FUN CT ION IN PRACTICE. 
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Fig. 5 TIMING IN CASE '1 (or <3) IS LONGER THAN FORWARD ROTATION SENSING TIME 

REVERSE ROTATION 
SENSING CIRCUIT 

MMV 1 

(3) Position Sensing Input Circuit 

FORWARD 
ROTATION SENSING 

(or r2 ) 

The common mode voltage range of @ , @ , @ , @ , @and @pins in position 

sensing input circuit is 2V to Vcc-0.SV. Therefore, in case of Vcc=SV, the 

range is 2-4.SV. 

Hysteresis of 7mV(TYP.) is provided at the input to make the operation accurate. 

Take care not to allow the hall output exceed the max. voltage 400mV of the 

position sensing input as shown in maximum rating for caution. 

(4) Output Circuit 

As shown in the block diagram, in the output circuit, the Darlington emitters 

of PNP and NPN are of open type on the upper side, and the lower side NPN is 

the open collector type. 

Connect the external transistor in the same manner as that of the application 

circuit. 
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BASIC APPLICATION CIRCUIT 

2 3 4 

G STARTCW/ STOP 
/b'TOP C CW T IM.B: 

TA7713P 
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CW/CCW 
STOP TIME 
FG OUT 



TA7715P 
FREQUENCY TO VOLTAGE CONVERTER 

The TA7715P is a general purpose F-V converter 

de,oc'.gncd for FDD, VTR, ATR and player F-servo 

system use. 

It contains High Gain Input Amplifier, Hysteresis 

Amplifier (for wave form shaping), and Sample

and-llold type F-V conversion amplifier. 

DIP16-P-300A 

r1AXH1UM RATHJGS (Ta=25°c) 

CHARACTERISTIC SYMBOL RATING UNIT Weight: l.Og (Typ.) 

Supply Voltage Vee 15 

Power Dissipation (Note) PD 750 

Operating Temperature To pr -25~75 

I---
Storage Temperature Tstg -55 ~ lSO 

_o 
Note Derated above Ta=25 C 1n the proportion of 

6mW/°C. 

v 
mW 

oc 

DC 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=lOV, Ta=25°c) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. 

CUIT 

Operating Voltage Range Vcc(DQ_r) ei=20mVrms, f=7261lz 
9 10 

Supply Current Ice 2.5 -

Input Sensing Voltage VIN f=726Hz 0.35 -

Reference Voltage Vref-1 4.0 5.0 

Vref-2 1. 5 2.0 

F/V Converter Output 
Vom 

ei=20mVrms• f=72611z 
-0.5 0 

Voltage Rf=27.6kO 

F/V Converter Output 
VNF ej =20mVrms, f=726Hz 

Noise Voltage 
- -

Vrn ei=20mVrms. f=900±10!Iz 2.5 -
Max. Output Voltage 

VfL ei=20mVrms, [=580±10Hz - -

RP Saturation Voltage VRJ'(sat) RL=lOOkQ - -
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MAX. 

12 

10 

2.5 

6.0 

2.5 

0.5 

5 

-

-2.2 

0. 3 

UNIT 

v 

mA 

mVrms 

v 

v 

mVrBs 

v 

v 



TA7715P------------------

BLOCK DIAGRAM 

PHASE SIGNAL 

INPUT (FOR 

USE ONLY) 

TEST CIRCUIT 

SC HM I TT OUT 
.------------- 2 )-S-H-----------------------, v cc Vee 

9 r---f----{; 

SCHMITT 

V ref 1 

V ref 2 

RP 

SG_ 
SG + 

220k!) 

I'< 
"-1' .. 

c_-S + 

16 

GND FGref FGouT FGIN V ref l VouT 

Co SH CHf Ct RP Rt 

2 

1.· ±1% ACCURACY IS 
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SWc b 

a 
+ 

9 

Vrn Vee 

V ref 2 SP 

8 

SF 
d 
" 0 
N 
N 

R;~QUIRED 

I'< 
"-0 
rl 

•JNIJ 

16l-----~ 

SWA 

b 

0---0 
Vee 

GND 

SWD 

\ON1 hoFF) 

Vref 2 



------------------TA7715P 

TEST cmrnrn OllS 

CHARACTERISTIC SYMBOL SW CONDITION MEASURING POINT NOTE 

Operating Voltage Range Vcc(opr 
SWA=a, SWc=OFF 

-
SWD=OFF, SWE=a 

Supply Current Ice " 9 PIN VFCM 

Input Sensing Voltage VIN " SG Terminal DVM AC Voltage 
Measure 

Vref-1 " 12 PIN VM Reference Voltage 
Vref-2 " 7 PIN VM 

F/V Converter Output Voltage VouT " 10 12 PIN DVM 

F/V Converter Output 
VNF " 

AC Voltage 
Noise Voltage Measure 

Max. Output Voltage VFH " 10 - 12 PIN DVM 
VFL 

Rp Saturation Voltage Rp(sat) " 5 PIN VM 

Note VFCM Voltage forcing current measuring. 

VM Voltage measuring. 

DVM Differencial voltage measuring. 
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TA7715P--------------------------------------

> 

Vcd' - l<'REQ,llJCNCY 

:1~-------..-.--~-..-~--.-r--.--~ 

Ht,-:..2~j.6ki1 

Lt --H200pF 

c( 1 =~700pF 

Ta=-25~C 

1: z1 
>--+-+-+-+-+-+--+-0-~.~ 

0 ~ ,._+--~--+-+---+----l 

t----+---i--t---+---1-~ 'L 
/ 

--1+-1------+-:~:_-_-++---_+,_ -_ __,-+----:;r~L~+---+--'--+-'~, --1-+--+---I 

-2t---+---+-t---+---+J.Ll_-t---i-+-<-t---'-+--t---i-----l 

560 600 

90 

80 

70 

640 680 72ll 
fo 

INPUT P'IH:QUENCY 

P'G AMP Gvo 

rJJ 
(Hz) 

800 840 

0 60 
> 

IJ'Cio~ 
lOOhfl 

IN_,~ OUT 
~µp' AMP '---<> 

D 

50 

c 
> 

Var - FREQ,UENCY 

5~-----~-~~~-~.------~ 

Ta=-30"C 
Vcc=l o v 

l-.----,--,--,----+-+-+--+-+-t'41--+~ 2 c»C 
...__~o--175'C 

fiv 

-lt--+---+-+---+---+-T-TI<--,f---t-+--+---+-+--+---i XE 
-21----1-+-+--+-~V~L_'-+-+----i----<-+---+--+--+---l 

17 
560 600 640 680 720 

IN PUT P'HEQUENCY 

760 800 

(Hz) 

INPUT SENSING VOLTAGE - Ta 

840 

12t--+---+-+--+---t-+--+---+-+--+---'-5-,~0=-'---, 

t--+---+-+--+---t-+--+---+-+--l~cC 
~12v 

~ID ~ ~lOV 

~ 081-+-+--::J;..~k:::::;;l"""f~"'--if:""l-t-+--+--+--+-t-t----I 
~ z 

H 

> 06t--+---+-+--+---t-+---+---+-+---+---t-t---+---i 

40 
200 400 600 800 1000 1200 1400 1600 

0~4~0__, __ ~2+0~+---+o'----+-~2~0-'---4~0,--+--75~0--'---,8+0-'---'100 

Ta ("c) 

> 

~ 

FG INPUT FHEQUENCY (Hz) 

r-+- VICJ;] I 
t--,- I 

~l<v 
4f--+--+--+-+-f-+--+--+-+_::,F--~-;::-J-+-4 

~ 3>---+--+---lt--+--+---lt---+--+--1--+--+-t---+----< 

> 

-\~o--+~2'0+--+---+o-+--2""'0--'---,4~0c-<t--5~0,,--+--8°0~-+-"""100 

Ta ( ·c) 
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-------------------TA7715P 

APPLICATION CIRCUIT 

Note 1 

Note 2 

Note 3 

Note 4 

NOTE F/V OUT 
CJ 
0 

"' lOOOpF "' 

Vcc=l ov 

+ [:;: 
0 

I e-j 

TA7715P 

* NOTE 3 

Connect if required. 

CHf value is depend on Input Frequency and internal Bias Current (Base 

current). 

Recommended value is 0.027µF at Input Frequency range of 300 to lkHz. 

Center Frequency and Jump Up Frequency are caluculated by following 

equations. 

1 
fc = Rt(SCt + 3Co) (Hz) 

fB = 0.187 (SCtc; 3Co) fc (Hz) 

Recommended to use low leakage capacitance for CHf, C0 , Ct· 
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TA7715P--------------------------------------

TEST CIRCUIT 2 

0 
0 

FG ~ 
0 
0 

+ rl 

C] 
rl 

"' 220ki) 

'" + "-
0 
rl 

lOµFX4 

+ -

-200-
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-------TA7733F 
FUNCTIONAL BRIDGE DRIVER. 

FEATURES: 
Wide Operating Supply Voltage Range. Vcc(opr)=l.8-15V 
Capsealded in Flat Package 16 pin. 
Forward and Reverse Rotation, Short Brake Modes 
are Available by Means of Rotation Control Signals. 
High Efficiency is Obtained. 
Can be Used as Interface Driver. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT SSOP16-P-225 

Peak Supply Voltage Vee 18 v 

Output Current Io(AVE) 0.5 A 
Weight: 0.2g (Typ.) 

Power Dissipation PD 
350 

(Note) 550 

Operating Temperature Topr -30 - 75 

Storage Temperature Tstg -55 -150 

Note : This rating is obtained by mounting on 
20 x 20 x 0. 8mm PCB that occupied above 60% of 
copper area. 

mW 

oc 

oc 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°c±l.5°C) 
TEST 

CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. 
CUIT 

Icc1 -

Supply Current Icc2 -

Icc3 -

Icc4 -

Vsat 1 Io1=500mA, Lower Side -
Saturation Voltage 

Vsat 2 Io2=25mA, Upper Side -

Output TR Leakage Current IL Vc=l5V -

Input Voltage "H" Level VIN3,4"H" 1. 2 

"L" Level VIN3,4"L" -

Input Current "L" Level 13,4, "L" Input 11L11 (SOURSE Current) -

Input Voltage "H" Level VIN5,6"H" 1. 0 

"L" Level VIN5,6"L" -

Input Current Input 11H" (Sink Current) -

Diode Forward Voltage -
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TYP. 

13 

7.2 

19.2 

2.4 

0.4 

0.5 

-

-

-

-

-

-

-

1 

MAX. UNIT 

- mA 

- mA 

- mA 

- mA 

- v 

- v 
50 µA 

Vee v 

0.3 v 

20 11A 

Vee v 
0.3 v 

30 1iA 

- v 



TA7733F------------------

BLOCK DIAGRAM + 

LOGIC 

GND 2 
8 }-----------' 

FUNCTION 

(1) BRIDGE DRIVER 

INPUT MODE 
CONTROL 

IN1 INz IN3 IN4 

H L H H 

L H H H 
2 INPUT 
CONTEOL 

H H H H 

L L H H 

H L L H 

1 INPUT 
CONTROL 

L L L H 

HfL H L H 

INHIBIT L 

IOµF 

OUT 

OUTPUT 

OUT@ OUT® OUT@ 

ON ON 
(-SOOmA) - (-25mA) 

ON 
- -

(-SOOmA) 

ON ON 
(-SOOmA) (-SOOmA) 

-

- - -

ON ON 
-

(-SOOmA) (-25mA) 

ON 
-

(-SOOmA) -

ON ON --
(-SOOmA) (-SOOmA) 

- - -
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28Al203 or E«IV 
X2 

OPERATING 

OUT~ MODE 

Forward 
- Rotation 

ON Reverse 
(-25mA) Rotation 

- Brake 

- Stop 

Forward 
-

Rotation 

ON Reverse 
(-25mA) Rotation 

-- Brake 

-- Stop 

NOTE 



-------------------TA7733F 

(2) INTERFACE DRIVER APPLICATION 

If IN3 and IN4 connect to "HIGH", Out@and Out@can be used as a interface 

driver output for each inputs. 

(Connect Out~and Out~to GND) 

0.8 

0.6 

"" 
0.4 

p 

"' 

0.2 

00 20 

j 

2 OX 2 OXCl2mm PCB MOUNTING 

\/

(above 60% of copper area 
o~ r·upied) 

40 60 80 

Ta ("C) 
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TA7735F/N------
SENSOR-LESS DC MOTOR DRIVER. 

TA7735N/F are Sensor-less DC Motor Driver IC 

designed especially for Portable use VCR Head 

and FDD Spindle Motor drives. 

It consist of 3 phase unipolar output drivers, 

ring counter for system starter, CW/CCW control 

circuit and switching regulator. 

3-Phase Unipolar Voltage Drive Type Motor Driver 

IC. 

Output Current Up to l.2A. 

Excellent High Efficiency with Built-in 

Switching Regulator. 

Surface Mount Availability with TA7735F. 

Wide Range of Operating Supply Voltage 

: Vee opr=4-12V 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Output Terminal Break-Down 
UL,VL,WL 30 

Voltage 

Supply Voltage Ve Cl 18 
Vcc2 

Operating Supply Voltage 
Vcci 

12 
Vcc2 

Output Current Io 1. 2 

l TA7735F 0.5 
Power Dissipation PD l TA7735N 1. 2 

Operating Temperature Topr -20-75 

Storage Temperature Tstg -55-150 
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UNIT 

v 

v 

v 

A 

w 

oc 

oc 

SDIP24-P-300 

SSOP24-P-300 

Weight: 

SD1P24-P-300: l.2g (Typ.) 
SSOP24-P-300: 0.3g (Typ.) 
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MATRIX 
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M7735~N------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta:25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 1 Vcc:6v, Output OFF 2.0 3.7 6.0 

Supply Current rcc2 Vcc:12v, Output OFF 3.0 5.5 10.0 mA 

Icc3 2 Vcc:6V, RL:22!1 - 15 -

VsATl 
vcc:6v, VcL:6V 

0.4 0.7 -
RL:l0!1, V13:lV 

Output Saturation Voltage v 

VsAT2 3 
vcc:6V, Io:800mA - 0.6 -
V13:lV 

Output Saturation Difference 
JV SAT 

Vcc:6V, VcL:6V 
50 100 mV -

Voltage RvlOfl, V13:lV 

Output Leakage Current IL 4 Vcc:l8V - - 200 µA 

Output Transistor 

Saturation Voltage VsAT-S 5 Io:500mA, Rsc:On - 1.0 1.4 v 

Switching 
f--------~ 

Output Transistor 
Regulator Leakage Current lL-S 6 - - 30 µA 

Switching 
fosc 7 

V3:5V, Vcc:6v 
80 100 120 kHz 

Frequency C:820pF 

CW/CCW Control 1"H" Level VTH-H 3 Pin@ 
0.8 - -

Operating Voltage J v 
"L" Level VTH-L - - 0.4 

Control Amp Input Current lB 8 Pin@ - 5 10 µA 

Ring OSC Frequency fRNG 11 R:l50k.{1, C:3.3µF 0.5 1. 8 3.0 Hz 

Gv-1 9 Vl1:2.4V, RL:33!1 2.15 2.40 2.65 

Output Voltage Gv-2 9 Vll :3. 7V, RL:33!1 3.60 4.00 4.40 v 

GV-3 10 vu :2. ov, RL:33!1 1. 05 1. 50 1. 95 
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-----------------TA7735F/N 

MEASURING CIRCUIT 
1. 

3. 

4. 

14 

Vee 
,J,.19V 

Svec 

5. 
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6V 

15 

Vee 
J. 6V 



TA7735F/N-----------------

6. 7. 

Vee 
l6V 

15V 
Vee 

8 l6V 
200.uH 

15 

"" 
+ "" " " t') 

0 t') 

~I 

l FREQ,UENCY 
COUNTER 

8. 9. 

l 5V Vee l 5V Vee 

8 l 6V 
10 l6V 

200.uH 

11 

"" " 
~I 

10. 11. 

Vee 

r6V 

t v 
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r TA7735F/N 

FUNCTION 

(A) V13=1. OV 

Initial ->- MODEl -+ MODE2 ->- MODE3 ->- MODE4 ->- MODES ->- MODE6 

sw Su sv sw Su sv sw 

WL L L H H H H L 

VL H H L L H H H 

UL H H H H L L H 

(B) V13=GND 

Initial ->- MODEl ->- MODE2 ->- MODE3 ->- MODE4 ->- MODES ->- MODE6 

sw sv Su sw Sv Su 

WL L L H H H H 

VL H H H H L L 

UL H H L L H H 

TEST CONDITIONS 

Use measuring circuit 3 and VcL=l.SV. 

All switches must be operated momentaly shorted to GND ("L" Level). 

Initializing is obtained with SW "ON" and ScL ON. 

sw 

L 

H 

H 

Power switch SVcc and ScL must be held "ON" state until the end of measuring. 
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TA7735F/N 

INTERNAL CIRCUIT 

(1) Output Driver/Switching Regulator 

CURRENT LIMIT 

SWR GEN 

BEMF DET 

Q,l 

-------<21------~ 

(2) CW/CCW Control Input 

Additional power transistor 
for current boost. 

-210-

+ 

Output coil 

Q1,Q2 and Q3 are 3-Phase Unipolar 

Output Driver that's maximum current 

up to l.2A. 

Qs is switching regulator output 

transistor. 



(3) Stand-By Control Input 

(4) Control Amplifier 

c: 
"' M 

(5) Shut Down Terminal 

CONTRL 

30k0 

ON ) 
OFF 
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TA7735F/N 

0----- 5V 

Pin(2:}is shut down input for system 

reset. 

Thermal and over voltage shut down 

are available by using this terminal. 



TA7735F/N 

APPLICATION CIRCUIT l. 

(Output Current Boost Application with Feed Back (R1) ) 

Vee= 6-lOV 

2QOµH 

"" + " D1 "' OJ 

c: 
0 
!:-

""' "" + " 0 7 10 rl I 

VL WL UL Cu Cv Cw IL Vo GND CL Gv Vee 
SENSE 

TA7735F/N 

SHUT BEMF CR 
vrn- DOWN IN VIN+ csw Gw cw/ccw START Gu c- c+ SB 

15 13 19 21 18 17 B 

"" "" c: " P< 

f "" 5V "' 0 " " !.i 81 r~ 
0 + 
<!) "' ,..., d rl t'l 0 POWER '-" rl 

" OFF 0 

"' rl + "" "" CW/CCW " c: I rl 

"' rl 

CONT SIG IN 

Note Switching characteristics are required with Dl and Q1 for higher efficiency. 
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APPLICATION CIRCUIT 2. 

"" + 

" 0 
rl 

VL WL UL Cu 

SHUT BEMF 
VIN~ DOWN IN VrN+ 

"" " 5V t') 

81 d 

"" " rl 

CONT SIG IN 

200µH 

Cy Cw 

"" " rl 

5 

IL 

R=c VBE(=oD.7V) 

Io (MAX) 

R 

6 7 

Vo GND CL 
SENSE 

TA7735F/N 

CR 
Csw Gw CW/CCW ST ART Dy c 

13 19 21 18 

"" p, 

r~ 1~ 
+ "" " t') 

I "1 

cw/ccw 

-213-

TA7735F/N 

10 

Gy Vee 

c" SB 

17 R 

'.:;/ 
0 
rl POWER 

OFF 

"' ~ 



TA7735F/N 

APPLICATION CIRCUIT 3. 

(Output Current Boost Application with No-Local Feed Back) 

Vee =6-lOV 

:I1 

" 0 
200µH (!1 0 

rl 

+ f>< D1 c " + f>< 

"' 0 " 00 ,,.. ,,.. .. .. 
f>< c 
" 0 
rl ,,.. ... 

7 10 

VL WL UL CL Cy Cw IL Vo GND CL Gy Vee SENSE 

TA7735F/N 

SHUT BEMF CR 
a+ VIN- DOwN IN VIN+ csw Gw cw/cow START Gy c SB 

12 g 14 13 19 21 IB 17 8 

1000 

5 v 0--------.---+-~ 
f>< 

r~ 
f>< p, 

f>< 

~l 1~ 
+ " ~ 

c "' 0 c I t'l rl POWER 

" " OFF 
"' 00 0 + ~ rl f>< CW/COW 

" c c I rl 

" " "' 00 rl 

CONT SIG IN 

Note: ·Switching characteristics are required with Dl and Ql for higher efficiency. 

·This application has no local feed back loop by Rl (Shown in application 

circuit 1). 
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DC MOTOR DRIVER IC. 

The TA7736P is a 3-phase Bi-directional motor 

driver IC. 

It designed for use VCR, tape deck, floppy disk 

and record player motor drivers. 

It contains output power drivers, position sensing 

circuits, control arnplif ier and CW/CCW control 

circuit. 

3-Phase Bi-Directional Driver and Output Current 

Up to 1. OA. 

Few External Parts Required. 

Wide Operating Supply Voltage Range 

: Vcc(opr)CMin.)=7V 

Forward and Reverse Rotation is Controlled 

Simply by Means of a CW/CCW Control Signal Fed 

Into 16 PIN. 

High Sensitivity of Position Sensing Amplifier. 

(VH=lOmV(Typ.), Recommend to Use TOSHIBA Ga-As 

Hall Sensor "THS" Series.) 

Surge Protect Diode Connected for All Input 

Terminals. 

(Position Sensing, Control, CW/CCW Control Inputs.) 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage vcc 26 v 
Output Current Io(AVE) 1. 0 A 

l TA7736P 1. 2 
Power Dissipation l TA7736F 

PD w 
0.9 

Operating Temperature Topr -30-75 oc 

Storage Temperature Tst[; -55-150 oc 
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TA7736F/P 

TA77 36 P 

DIP!6-P-300A 

HSOP16-P-300 

Weight: 

DIP16-P-300A: l.Og (Typ.) 
HSOP16-P-300: 0.5g (Typ.) 



TA7736F/P 

BLOCK DIAGRAM 

5 V (DC) 

7.5k!l 
Ha Hb He 

ROTATION CONTROL 

TA7736P 

PD - Ta 

Rth( j-a)=104°C/W 

r-------t-----'~~C-~+--~-l-~-1-~--l-~~ 

~ 
~--

' ·---+~,~+-~-+-~-+-~---! 
........... 

o~~~~~~~~--+--~~-'-~~~~~~ 
0 50 100 150 200 

Ta (°C) 
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TA7736P 

--------TA 7736F 

TA7736F 

2 

Note 

PD - Ta 

Rth( j-a )= 104°C/W 
-----1 - ·--·---

~ 
l\rol' 

IV e 

~ SJN]( ' ...... 
~ .... 

t-""' ......... ~~ .... 
50 100 150 200 

Ta (°C) 
60 x 30 x 1. 6mrn PCB mounting 
occupied copper area in excess 
of 50%. 



TA7736F/P 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=l2V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNTT 

CUIT 

Icc1 FRS=Open 2 4 7 

Quiescent Current Icc2 - FRS=5V 2 5 9 mA 

Icc3 Vcc=22V, FRS=GND 2 5 9 

Input Offset Voltage Vro - - 40 - mV 

Residual Output Voltage VOR 
+ -- Vrn=Vrn=7V - 0 10 mV 

Voltage Gain Gv - RNp=2. 2!.1 - 15 - times 

Upper VsATl IL=400mA 
- 1. 0 1. 5 

Saturation Voltage - v 
Lower VsAT2 - 0.4 1. () 

Upper IoCl - - 20 
Cut-off Current - Vc=20V µA 

Lower Ioc2 - - 20 

Position Sensing Input 
VH - - 10 - mV 

Sensitivity 

Maximum Position Sensing 
VH MAX 400 mV 

Input Voltage - - -

Input Operating Position CMR-H - 2.0 - Vcc-2.5 
v 

Voltage Control CMR-C - 2.0 - vcc-2.s 

cw VF - - 0 0.4 
Rotation Control 

STOP vs 2.2 2.7 3.2 v 
Input Voltage 

ccw VR - 4.8 5.0 5.8 
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TA7736F/P 

MEASURING CIRCUIT l 

CONTROL 
SIGNAL 

POSITION 
SENSING 

Ha 

Hb 

He 

MEASURING CIRCUIT 2 

CONTROL 
SIGNAL 

POSITION 
SENSING 

Ha 

Hb 

He 

>-~~~~~~~~,~ f-~~~ovcc 

RL 27.QX 3 Ice 

SWl 

Vee= 12v 
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r 
I 

TA7736F/P 

INPUT vs OUTPUT 

0 TORQUE ROTATE 

FUNCTION 

FRS POSITION SENSING INPUT COIL OUTPUT 

( 16 PIN) Ha Hb He La Lb Le 

1 0 1 H L M 

1 0 0 H M L 

L 
1 1 0 M H L 

0 1 0 L H M 

0 1 1 L M H 

0 0 1 M L H 

1 0 1 L H M 

1 0 0 L M H 

H 
1 1 0 M L H 

0 1 0 H L M 

0 1 1 H M L 

0 0 1 M H L 

1 0 1 

1 0 0 

M 
1 1 0 High Impedance 

0 1 0 

0 1 1 

0 0 1 
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M7736VP-----------------------------------

APPLICATION CIRCUIT l 
(BASIC APPLICATION CIRCUIT) 

7.5k.Q 

CONTROL 
INPUT 

"" SJ " 

~-<1~---------<"> Vee= r 2 v 

~l 
0 

~ 

+ 
Ha 

p., 

<.D 

"' t-

+ t-

Hb ..: 
"" 

+ 
He 1 
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APPLICATION CIRCUIT 2 

(TC9142P + TA7736P ~ PLL FDD) 

START o----vvr------- 11,4 

µ.. 

" 
µ.. 

" r 

~ "-"Tl 

µ.. 

°' 

I~ 

0.2 ZS 7 3300. 

NOTE ~ ·r " -"' <-- "' 

I l~ :OTE 

NOTE 3 
--'\Nlr-

!OkO. 
L___ 

NOTE 2 

';;: I+ 
0 

Ha 

15k0. 

Vcc=12V 

+I +I + 

+He 
I-----+---

+ Hb 

~ 
o NOTE 1 

~ 
""-J 
""-J 
(,.) 
C') 

~ 
"tJ 



TA7736F/P 

Note 1. Rf is a feed back Resistor that's voltage drop is equal to Input Voltage 

(V2-Vl) in this application with feed back by Zener Diode. 

Note 2. Required X'tal frequency is calculated by 

following 

fx=(no·a/60)·128·20 N=42.6 no·a·N 

(at PIN 10 "High" state) 

fx=(no•a/60)·128·27 N=57.6 no·a·N 

(at PIN 10 "Low" state) 

Where no=Required Rotation Speed (rpm) 

a=Number of FG pulse (pulse/rotation) 

N=Count Down Ratio (4.32 or 128) 

PIN 

H 

L 

H 

Note 3. Recommended value of RA and RB is SOkn to 300kn 

4 PIN 5 N 

H 32 

H 128 

L 4 

The combiriation ratio of F/V and P/V output is designed by changing these 

value. For example, if you want more F/V conversion gain compare to P/V's 

one for fast system initial start up. Use a higher value of RB compare to 

RA. 

Note 4. TC9142P's FG Amplifier gain is 30dB (Typ.) and required input signal is 

over 30mVrms. 

If the FG doesn't output over this value. 

Required a Front Amplifier. 
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~-·-

N 
N 
w 

I 

t;:: 
;:; 
en 

APPLICATION CIRCUIT 3 

(TC9142P + TA7736P ~ PLL WDD) 

~ 

»< 
N .,,. -
°' u 
r 

c: 
-"' 
<N 

180k.(l 

~ 
220 k!l 

~ 

t 
~1 ;l 

0 5 Z 8.2 A 

~ I+ 
I'-
.,; 

I 

I r ;i ~~ 
I ~1 ~ 

I 

I 2.1kn 

270.(l 

A * 

"' " 0 

TA75393P xt 

A* 

CURRENT LIMITE ___/ 5k!l 22k!l 

CALIBRATION R 

lk!l 

Vcc=12v 

+ 
:JOµFX3 
I 

;;l 
....... 
....... 
CN 
en 
~ 
""C 



TA7736F/P 

APPLICATION CIRCUIT 4 
(TC9203F + TA7736F 3.5 PLL HDD) 

,,.; 
N 

"' 0 

2.7k.{l 

!Zkfl 

270.{l 

A* 

IZV 

TA7 539P xt 

A * CURRENT LIMITTER 
CALIBRATION 

5k.{l 
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Vcc=IZV 

!lkfl !k.{l 

Note: Required X'tal frequency 

is calculated by following. 

R 
fx = 6Q x FG x 128 x M x N 

fx: X'tal frequency (Hz) 

R: Revolution of motor (rpm) 

FG: Number of FG pulse 

M: Lock range switch (20/27) 

N: Count down Ratio (5/6/12) 



DC MOTOR DRIVER 

3 Phase Power Driver. 

Voltage Control System. 

High Efficiency is Obtaind. 

Capsealded in Flat Package 16 Pin. 

Operating Voltage Range : Vcc=4 -15v, Vs=2 -15V 

High Sensitivity of Position Sensing Inputs and 

Have a Hysterisis 

Output Current 

VH=20mV(Typ.) 

Io=l. OA(Max.) 

Build in Thermal Shut Down Circuit. 

Forward and Reverse Rotation and Stop Modes are 

Available by Means of Rotation Control Terminal. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 18 

Vs 18 

Output Current J 
1 Io 1. 0 

2 re 20.0 

350(F) 

Power Dissipation PD ~ate 550(F) 

1200(P) 

Operating Temperature Topr -30-75 

Storage Temperature Tstg -55 -150 

UNIT 

v 

v 

A 

mA 

mW 

·c 

·c 

Note This rating is obtained by mounting on 20 x 20 
x 0.8mm PCB that occupied above 60% of copper 
area. 
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TA7745F/P 

TA7745P 

TA77 4 5F 

DIP16-P-300A 

~ 
~ 
SSOP16-P-225 



TA7745F/P 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=2S 0 c) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 Vcc=SV, Output "OPEN" o.s 1 3.0 

Supply Current Icc2 Vcc=9V, Output "OPEN" 0.6 1. 3 3.S mA 

Icc3 Vcc=12v, Output "OPEN" 0.7 1. s s.o 
---

La, Lb, Le Vs L-1 Io=O.lA - 0.12 0.3 
Saturation Side Vs L-2 Voltage 

Io=O.SA - o.s 1. 0 v 

f----
£a,£b,£c,Side Vs u 1£=1. OmA - - 0.2 

Position Sensitivity VH - 20 - mV 

Sensing Input Operating 
CMR-H 1 - Vee v 

DC Level -1.S 

Diode Forward Voltage VF IF=lA - 2.0 - v 

Forward VFWR Source Current Mode 3.9 - Vee 
Rotation Control ------1 v 
Input Voltage Stop VsTP No Current Flow 1.8 - 2.8 

Reverse VRVS Sink Current Mode 0 - 2.1 

Saturation Voltage 
JVs Io=200mA 

Diff erencial 
- - so mV 

-
Leakage Current IL V=l8V - - so µA 

BLOCK DIAGRAM 

CW/CCW 

13, 11 
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TA'7745P 
1.4 

1.2 
!"-,,. 

b.. 
)'.,._ 

1.0 

" 0.8 ~ 
1'I 

H 
p, 0.6 

0.4 

0. 2 

0 
0 20 40 60 80 100 120 140 160 

Ta ("C) 

APPLICATION CIRCUIT l 
(3-PHASE Bi-Pola DRIVE) 

CONTROL AMPLIFIER 

F/V CONVERTER ETC ) 

K1, K2 =CONSTANT ) 

SOURCE 
CURRENT 

MODE 

-227-

TA7745F/P 

TA 7745F 

Q) 20 x 20 X 0.2mm PCB MOUNTING 
(ABOVE 60% OF COPPER AREA 
OCCUPIED) 

@ NO HEAT SINK 

i'k r:1 0.4f---t--l---+--f---t-" ..... ~+--f---t-~ 
p, i---i---t--....L~ --,... 

t-i--0.21---+--+--+--1----+--+--+""t-I---+-~ 

o~~~~~~~~~~~~~~~~~~ 

0 20 40 60 80 100 

Ta (°C) 

Tc 

~2 WORKS AS A CURRENT REGULATOR 



TA7745F/P 

APPLICATION CIRCUIT 2 

(3-PHASE UNI-Pola DRIVE) 

CONTROL AMPLIFIER 

( F/V CONVERTER ETC) 

APPLICATION CIRCUIT 3 
(HIGH EFFICIENCY DRIVE (UNI-Pola)) 

JlJlfUl_ CONT IN 

PWM 

SW REGULATOR 

--0 
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I 
! TA7745F/P 

APPLICATION CIRCUIT 4 
(HIGH EFFICIENCY DRIVE (Bi-Pola)) 

JllfL 
CONT IN 

PWM 
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TA7759P-------
DC MOTOR CONTROLLER 

TA7759P is a MOTOR CONTROLLER IC designed especially 

for FDD and WDD Spindle Motor Control. 

It consists of Position Sensing Circuit, One Shot 

Multi Vibrator type F/V Conversion Amplifier and 

Output Pre-driver. 

4 Phase Half Wave Type 

No Frequency Generator Required 

Wide Range of Operating Supply Voltage 

: Vee opr=6 -18V 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Output Current Io 

Regulator Output Current Icc2 

RATING 

25 

10 

10 

Position ~'.ensing Input 
VH ~·- 400 Voltage 

Power Dissipation Pn 1. 2 

Operating Temper a tur e Topr -30-85 

Storage Temperature Tstg -55-150 

"' Tj =25 °C 
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UNIT 

v 
mA 

mA 

mV 

w 
•c 

•c 

DIP18-P-300D 

Weight: l.4g (Typ.) 

L 



TA7759P 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=l2V, Rf=0.5n, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

IcCJ Output open - 3.9 5.5 
Quiescent Current 

vcc=24V, 
mA 

Icc2 - 5.0 -
Output open 

VsATl 
Io=lOmA 

1. 0 1. 6 
@,@@@Pin 

-

Saturation Voltage v 

VsAT2 
Io=lmA 

0.6 -
@@,@,@Pin 

-

VcE=24V 
Leakage Current IL 

@,@,@,@Pin 
- - 100 µA 

Common Mode 
CMR 2.0 Vcc-2.o v Position -

Range 
Sensing 
Input Input 

VH - 5 - mV 
Sensi ti vi ty 

Output Voltage Vcc2 ro_Pin open 4.5 5.1 5.7 v 

Line Regulation Reg In 
Iccz=0-4mA 

30 100 mV Regulator -
Tj=25°C 

Temperature 
Teva Ta=-30-85°C - -3.5 - mV /°C 

Coefficient 

START/STOP Operating l "H" VIN "H" 1. 0 - Vcc+0.3 v 
Input Voltage l "L" VIN "L" -0.3 - 0.4 
(Pin@) Input Current Im S/S Vrn=lV - 17 40 µA 

Voltage Gain Gv Pin@to Pin@ - 14 - dB 

-231-



TA7759P 

BLOCK DIAGRAM 

STOP 

Vee 2 

POSITION 
SENSING 
AND CONTROL 

1 

2 Vee 2 

FGo 

REG 

l 
00

1 I 

-232-



N 
w 
w 
I 

lr--------; REG 

R 

ONE SHOT 

MULTI 

Q, 

Q, 

~ 1iii 
~ 
rl 

Vg 

== 6) Vcc2 7~0FG0 0CT (9 
/ 

+ '"blliL 
lOk[l 

t 

LOW PASS FILTER 

F'JR F /V OUT 

o? 

Lr 

CT 

Fig. ONE SHOT MULTI-VIBRATOR SECTION 

I~ 

TIME CONSTANT 

FOR ONE SHOT MULTI-VIBRATOR 

j;! 
...... ...... 
CJ'1 
(J:) .,, 



I 
N 
w 
""'" I 

Vee i 

~~ c: 
" "' 

lOkD. n rr 
c: 
" 0 
rl 

I I ~~ c: 
" "' 

c: 
" rl 

1 
2Vec2 

Vee 2 

SERVO OUTPUT 

~~~~t-~~~-4-~~-+~~~---<,__~---<~~~~-+~~~~~~~~~~+-~_.__~__.~~~~~~~.__~~~~~~--{12 

IN 
9 l:' 

Ro 

"' 0 z 01 00: 

C: GND 

" 0 
N 

NF 
}--~~~~~~~--<10 Fe lll-~~~~~~~~~~~~~~~ 

"' "" 

~1 
Fig. CONTROL SECTION 

START /STOP 

:;! 
....... 
....... 
U1 
c.c 
-0 



"' 
~ t 
rl 

ro ,,_ 
r; rl 

>-< 
"' 

p or; >-< >-< 

0 
0 ,. 

rl 
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* 1. Use for Getting Better Temperature Dependency. 

* 2. Lower Temperature Dependency is Required. 

* 3. Connect if Required. 

* 4. "MP4001 is Power Transistor Module that contains 4 Power Transistors of 

60V 4A Voltage and Current Ratings. 



TA7768F is designed for small motor speed control, 

and is suitable for DC motor speed control in a 

portable equipment, such as cassette recorder, 

radio cassette, etc. 

Small Flat Package 

Low Voltage Operating 

Operating Supply Voltage Range 

f~XIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Power Supply Voltage Vee 
Output Current Io MAX 

Power Dissipation PD 

Operating Temperature To pr 

Storage Temperature Tstg 

BLOC!< DIAGRAM 

Vee 

RI 

vcc=l.0-5.ov 

RATING UNIT 

6 v 

750 mA 

240 mW 

-30-75 ·c 

-55-150 ·c 

CURRENT 
CONTROL 
CI R<'l' IT 
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TA7768F 

SOPS-P-225 

Weight O.lg(Typ.) 

NC 

MSS 

() s 

NA ll,J 



TA7768F 

ELECTRICAL CHARACTERISTICS (Ta=25°c, Vcc=3.0V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION !!IN. TYP. MAX. UNIT 

CUIT 

Power Supply Current Ice - Output Open 1.5 3.0 4.5 mA 

Starting Current IMS - 500 - - mA 

Output Saturation Voltage VcE - Io=200mA - - 0.2 v 

Rotating Fluctuation i'IN - Vcc=2.l-3.0 - - ±0.8 % 

Reference Current Iref - 2L,. 8 33.0 43.5 µA 

Reference Current Fluctuation 1 6lrefl - Vcc=2.l-3.6V - - 1.5 % 

Reference Current Fluctuation 2 6Iref 2 - Io=50-300mA - 2.5 - % 

Reference Current Fluctuation 3 6Iref3 - Ta=-25-75°C - 2.5 - % 

APPLICATION CIRCUIT 

6 

MSS OS NADJ 

Note: 

TA7768F Rm=D/C Resistance of motor 

Ea=Counter-electromotive force 
GND 

2 

I ~ 

+ -
CM 22µF 

Vee 
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/\PPLICATION 

Equivalent circuit of Motor is 

discribed by serial connection with 

equivalent DC resistance Rm (usually 

llotor coil DC resistance) and voltage 

source Ea (counter-electromotive 

force) which is propotional to motor 

rolation, as shown in Fig.l. 

When Vl-2, the voltage between CD and 

(21 pins of TA7768F is set, 

Vl-2 RK • Im+ Rm· Im+ Ea •••....• (1) 

Input balancing condition of the comparator 

RK · Im + RT · Iref 
Rl 

Vl-2 . Rl+R2 ..• (2) 

From (1) and (2) 

k (RK • Im + Rm • Im + Ea) RK · Im + RT • Iref 

k(RK+Rm) = RK 

1 
1+4 

RT Iref = k·Ea 

0.2 

( 3) 

Ea 5 ·RT· I ref . . . . . . • . . • . . • . . . . • . ( 4) 

TA7768F 

RI= I kil 

RZ= 4kil 

Fig. I 

For TA7768F application, RK should be firstly fixed considering Motor DC resistance 

Rm by using the formula (3). 

Then counter-electromotive force Ea at necessary rotation is calcurated by Ea-rotation 

characteristics. And RT is finally given throught the formula (4). 

-239-



TA7774F/P 
STEPPING MOTOR DRIVER IC 

TA7774P/F is 2-phase Bipol<u ste>;:-pL1g notor c;r:Lvcr 

IC designed especially for 3.5 or 5.25 inches F~D 

hend 2ctuator ~rives. 

It consists of ~TL co~patible in~ut circuit, dual 

bridge driver outputs with flyback diodes, changing 

circuit of motor coil drive voltage (Power saving 

circuit) and stand-by circuit. 

One Chip 2-Phase Bi polar Step;c,ing Motor Driver. 

Power Saving and Stand-by Operation are av~ilable. 

I stand-by (Icc3) ;;:::115µA 

Build-in Punch Through Current Restriction Circuit 

for System Reliability and Noise Suprress~on. 

TTL Compatible Inputs 

Surface Mount is available with F Type. 

Output Current up to 0.4A (peak) 
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DIP16-P-300A 

TA7771F 

HSOP16-P-300 

Weight: 

DIP16-P-300A: l.llg (Typ.) 
HSOP16-P-300: 0.50g (Typ.) 



MAXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL RATING UNIT 

Vee 7.0 

Supply Voltage Vsl 17.0 v 
VS2 -Vee 

Io peak ±400 

Output Current Io seek ±350 mA 

Io hold ±100 

Input Voltage Vrn -Vee v 

TA7774P 1. 4 

·Power Dissipation PD 2. 7(Note 1) w 
TA7774F 1. 4 (Note 2) 

Operating Temperature Topr -30-75 QC 

Storage Temperature Tstg -55-150 QC 

Note 1. This value is obtained by 50 x 50 x O.Smm PCB nounting 

occupied copper area in excess of 60%. 

Note 2. This value is obtained by 60 x 30 xl.6mm PCB mounting 

occupied copper are3 in excess of 50%. 
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TA7774F/P 

BLOCK DIAGRAM 

' I I I 

I ~ DR! VER 

GND INA 

Vee 

Ps 
(Vs2/Vs1 l 

Note: Pin 2,7,12,13 of TA7774F are all NC 
and Heat Fin is connected to GND. 

LOGIC 

INPUT OUTPUT 

PS IN 
"' "' 

STATE 

L L L H Enable VSl 

L H H L Enable Vsl 

H L L H Enable Vs2 

H H H L Enable VS2 

Vs2a Vs2b STATE 

L * Power Off (stand-by) 
,, L Power Off (stand-by) 

H H Operation 
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VszB VsJB 

DRIVER 

IN B GND 

t I 
I I 
I I 
I t 



ELECTRICAL CHARACTERISTICS 

(Unless otherwise specified, Ta=25°C, Vcc=5V, Vs1=12V, Vs2=5V) 

CHARACTERISTIC SYMBOL 

Icc1 

Supply Current Icc2 

Icc3 

VIN H 

VIN L 

Input Operating Vps II 
Voltage 

Vps L 

vvs2 II 

vvs2 L 

Im 
Input Current 

Ips 

VsATlHl 

VsATlH2 

VSAT2Hl 
Output Saturation 

VSAT21I2 Voltage 
VSATLl 

VSATL2 

VsATL3 

Diode Forward Vp u 
Voltage Vp L 

Delay Time 
tpLH 

tpHL 

Operating Voltage Vcc(opr) 

Recommendable Operating Voltage 

Operating Voltage Restriction 

TEST 
CIR- TEST CONDITION 
CUIT 

1 

1 

2 

3 

2 

4 

PS:H, Vs2:H 

PS:L, Vs2:1I 

Vs2:L 

Tj=25°C, Vs2:1I 

Tj=25°C, vs2:1I 

Vrn/PS:Sink 
Current 

PS:L, Vs2:H 

PS:L, Vs2:H 

vs2:H 

Ip=350mA 

IN-6 

Vsl(opr.) 12V±l0% 

Vs2(opr.) 5V±l0% 

vs1~vs2 
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3 , 6 PIN 

7 PIN 

8 PIN 

3 ' 
6 PIN 

7 PIN 

IouT=lOOmA 

IouT=400mA 

IouT=20mA 

IoUT=lOOmA 

IouT=20mA 

IouT=lOOmA 

IouT=400mA 

TA7774F/P 

MIN. TYP. MAX. UNIT 

- 9 14 mA 
- 8.5 13 

70 90 115 µA 

2.0 - Vee 

GND - 0.8 

2.0 - Vee v 
GND - 0.8 

2.0 - Vee 

GND - 0.4 

- 2.6 30 
µA 

- 2.6 30 

- 0.9 -

- 1. 2 1.5 

- 1. 6 -

- 1.8 2.1 v 

- 0.03 -

- 0.15 -

- 0.35 0.6 

- 1.5 - v 
- 1. 0 -

- 7 -
µs 

- 2 -

4.5 5.0 7.0 v 



TA7774F/P 

BASIC APPLICATION CIRCUIT 

VszB (Stand-by Signal) Note 3 

PS 

Vee (Vee and Lower Driving 
Voltage for Motor Coi I) 

5V 

(Lower (for Power Saving) 
and Higher Voltage 
selection Signal) 

~--.----+-----+---------{) 1 2 v 

IN B 

IN A 

TA7774P/F 

13 x 

Vs1 A/B 

(Higher driving 

Voltage for 
Motor Coil) 

TA 7 77 4P I TA 77 7 4F 

Note 3. Stand-by state is also available by Vee power off with this application. 

TA7774P Pn - Ta 

~ .... _ _r', 
0 '---'---'---.1.--.1-----...1-'-'-~ ....... ---'---' 

0 50 

Ta 

100 

(oC) 
150 200 

Note 4. 50 x50 x0.8rnm PCB mounting occupied 

copper area in excess of 60%. 
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TA7774F Pn - Ta 

Rth(i-a)=140°C/W 

t:::::::1 No7'1:,· 
No 6 

~/~ .... 
'N1, \_,,,, .... , 

~ .... 
--::::~ ..... 

....... ~ 
0 

0 50 100 150 

Ta ("C) 

Note 5. 60x30x1. 6= PCB mounting 

occupied copper area in 

excess of 50%. 

200 



TA7774F/P 

OUTPUT CIRCUIT 

To AND Gate 

-----------~(;1N;'D ~ or @®® 

INPUT CIRCUIT IN A, IN B 
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TA7774F/P 

INPUT CIRCUIT Vs2A or Vs2B 

TO OUTPUT 
CIRCUIT 

TO OUTPUT 
CIRCUIT 

MEASURING CIRCUIT l 
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TO LOGIC 

ITEM SWl 

reel b 

Icc2 b 

Icc3 b 

lINA a 

lINB -

Ips -

TA7774P/TA7774F 

SW2 SW3 SW4 

b a a 

b b a 

b - b 

- - a 

a - a 

- a a 



TA7774F/P 

MEASURING CIRCUIT 2 

VsATlHl, VsATlH2, VsATL2, VsATL3 

1
5V 

SW! 

SW5 

SW2 r 
SW3 

ITEM SWl SW2 SW3 SH4 sws IL (mA) 

a - a 

VsATlHl 
b - b 

b a 100 
- a d 

- b c 

a - a 

VSAT1H2 
b - b 400 b a 
- a d 

- b c 

a - b 

VsAT2Hl 
b - a 

b 100 -
- a c 

- b d 

a - b 

VSAT2H2 
b - a 

b 400 b 
- a c 

- b d 
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~7774~P-----------------------------------

MEASURING CIRCUIT 3 

VsAT2Hl, VsAT2H2, VsATLl 

ITEM S\11 

a 

VSAT2Hl 
b 

-

-

a 

VSAT2H2 
b 

-

-

a 

VsATLl 
b 

-

-

SW2 

-

-

a 

b 

-

-

a 

b 

-

-

a 

b 

SW3 SW4 sws IL (mA) 

a 

b 20 a a 
c 

d 

a 

b 100 a a 
c 

d 

b 

a 
b 20 a 

c 

d 
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TA7774F/P 

MEASURING CIRCUIT 4 VfU, VFL 

a Y!J]If=350mA a 
b -

SWl c 

d v 
e - e 

SW2 

MEASURING METHOD 

ITEM SWl SW2 

a 

b 
VFU e 

c 

d 

a 

b 
VFL e 

c 

d 
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TA7774F/P------------

TIMING CHART 

H 

IN A 

L 

m' : li---i------
1 

H I 
I 

PS I 
I 

tpLH : 7µs (Typ.) 

tpHL : 2µs (Typ.) 
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' 

PO\>JER DRIVE IN FOR DC PLAYER 

TA8102 P is a power driver IC designed for controlling 

cus actuator coil of pickup, tracking actuator 

disk motor and feed motor in CD player. 

the fo 

coil, 

This i 

genera 

Two 

are 

BTL 

(BTL 

supp 

s the most suitable for the power driver of the 

1-purpose motor. 

operation amplifiers with bootstap terminals 

incorporated. 

Application also available. 

Application is realized with single 5V power 

ly) 

High output current : Io(peak)=lA 

High 

buff 

Buil 

input impedance is realized by built-in 

er amplifier. 

t-in thermal shut down. 

TA8102P 

DIP16-P-300A 

Weight 1. llg (Typ.) 

~1AXIMU M RATINGS (Ta=25°C) PIN CONNECTION (TOPVIEW) 

Power 

Output 

Power 

Operat 

Storag 

* Dera 

Note. 

CHARACTERISTIC SYMBOL RATING UNIT VEE 

Supply Voltage Vee 15 v IN1 

Current Io(peak) 1 A VREF 

Dissipation PD l.4i< w VEE 

ing Temperature Topr -25-75 "C VEE 

Tstg -55-150 "C e Temperature 
INe 

INz 

ted above Ta=25°C in the proportion of 2mW/°C. VEE 

Output protection circuit is not incorporated" 

Output-Vee 
Care should be taken not to short between Output-GND 

Output-Output 
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OUT1 

Vee 

BS1 

VEE 

VEE 

BSz 

Vee 

OUTz 



TA8102P 

BLOCK DIAGRAM 

-252-
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ELECTRICAL CHARACTERISTICS 

(Unless otherwise specified, Vcc=5V, VEE=5V, 2ch Amp. operation, 

without bootstrap, RL=00 , Rg=On, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. 

CUIT 

Operation Power Supply 
Vee-VEE 4.5 Voltage 

Quiescent Current Iccq IN1=IN2=INc=2.lV 5 

Input Offset Current I Im I nu, IN2 -
Input Bias Current II IN1, 1N2 -

Output Offset Voltage I vrn I IN1=IN2=INc=2.lV 
-

RinC=20k0 

Output Voltage VoH DC 350rnA Load 2.8 

VOL -

Gain Gv 
R1=50, VIN=lOOrnVrms 

8.5 
f=lkHz 

RL=50, VIN=lOOrnVrrns 
Frequency Band Range fc 50 

G=-3dB 

RL=50, f=lkHz 
Total Harmonics Distortion THD -

VouT=5Vp-p 

Slew Rate SR RL=50, vouT=2Vp-p -

Output Noise Voltage VNO Rg=l0kS1 -

RL=50, Rg=l0k0 

Cross Talk C.T f=lkHz, Vo=OdBrn -

CHlc-<->- CH2 

Ripple Rejection l Vee Side RRc R1=50, Rg=l0kS1 -
Ratio l VEE Side RRE fR=lOOHz, -20dBrn -
Thermal Shut Down ON -
Operating Temperature Tj 

OFF -

-253-

TA8102P 

TYP. MAX. UNIT 

- 12 v 

11 18 rnA 

100 300 nA 

500 1500 nA 

- 60 rnV 

- - v 
- -3.8 

9.5 10.5 dB 

- - kHz 

-50 - dB 

0.5 - V/µs 

0.1 - rnVrrns 

60 - dB 

65 - dB 
65 -

140 - oc 
130 -



TA8102P 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=5V, BTL operation, With bootstrap, RL=00 , 

Rg=OQ, RrNc=OQ, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. 

CUIT 

Operation Power Supply 
Vee 4.5 Voltage -

Quiescent Current IccQ lNl =IN2=INc=2 .1 V 5 11 

Input Off set Current I Ira I IN1, lN2 - 100 

Input Bias Current Ir IN1, lN2 - 500 

I VIQ I 
IN1=IN2=INc=2.lV 

Output Offset Voltage - -
Rg=lOkQ, Rrnc=20kll 

VoH 4.0 -
DC 350mA Load 

Output Voltage VOL - -
Vo RL=81l, f=lkHz - 8.5 

Gain Gv 
RL=51l, VIN=lOOmVrms 

14.5 15.5 
f=lkHz 

Frequency Range fc 
RL=51l, VrN=lOOmVrms 

50 -
G=-3dB 

RL=51J, f=lkHz 
Total Harmonic Distortion THD - -50 

VouT=5Vp-p 

Slew Rate SR RL=51l, VoUT=2Vp-p - 0.5 

Output Noise Voltage VNO Rg=lOkll - 0.1 

Rejection Ratio RR 
RL=51l, Rg=lOOkQ 

60 Ripple -
fR=lOOhZ, -20dBm 
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MAX. 

12 

18 

300 

1500 

60 

-
1. 2 

-

16.5 

-

-

-

-

-

UNIT 

v 

mA 

nA 

nA 

mV 

v 

Vp-p 

dB 

kHz 

dB 

V/µs 

mVrms 

dB 

l 
I 

r 

l 



TA8102P 

FUNCTION DESCRIPTION OF EACH TERMINAL 

PIN No, SYMBOL I/O FUNCTION REMARKS 

1 VEE Negative supply terminal. 
Connect to pins 

- power 
4,5,8,12 and 13 

Power amp.-1 .[tr 2 INl I 
Control signal input terminal. 

Buffer amp. 

3 VREF - Reference voltage source terminal. 

4 Connect to pins 
VEE - Negative power supply voltage terminal. 

5 1 and 8. 

Power amp.-1 and 2 common control signal 
6 INc I 

input terminal. 

Power amp.-2 control signal input °12J-7 1N2 I 
terminal. 

Buffer amp. 

8 VEE Negative power supply voltage terminal. 
Connect to pins - 1, 4 and 5. 

Power amp.-2 output terminal. 
9 OUTZ 0 

Error signal amp. output of 1N2 and INc. 

10 Vee - Positive power supply voltage terminal, Connect to 15 pin 

11 BS2 - Bootstrap terminal -2. 

12 
VEE - Negative power supply voltage terminal. 

13 

14 BSl - Bootstrap terminal -1. 

15 Vee - Positive power supply voltage terminal, Connect to 10 pin 

Power amp.-1 output terminal. 
16 OUT1 0 

Error signal amp. output of IN2 a td INc. 

Note: Outside IC, connect to { Vee terminal (10,15 pins) 
VEE terminal (1,4,5,8,12,13 pins) 
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TA8102P 

APPLICATION CIRCUIT EXAMPLE-1 
(SINGLE PCWER SUPPLY BTL AMP.) 

Cl ... 
VrN S 

+ 2.1 v l' 

20ki1 

POWER AMP-1 

+ 

LOAD 

BUFFER AMP POWER AMP-2 

Therough connecting resistance to VREF terminal, reference electric potential can 
be freely set. 
Gain is Gv=lS.SdB fixed. 

APPLICATION CIRCUIT EXAMPLE-2 
(DOUBLE 2-CHANNEL AMP.) 

Cl ... 
0 

12.1 v 

200µF 

BUFFER AMP POWER AMP-2 

Take precautions for the polarity of the operating load of the power-amp.-1 
as a non-inverting amplifier and of the power-amp.-2 as a inverting amplifier. 
Gain is fixed at Gv=9,5dB. 
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LOAD 

LOAD 
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-------TA8212F 
o QUAD POWER OPERATIONAL AMPLIFIER 

TA8212F is Quad Power Operational Amplifier 

designed especially for Tracking and Focus 

Actuator drives and Spindle and Carriage 

Motor controls for CD Players and also ap

plicable to any other Motor Drive and Power 

Drive Applications. 

o Features HSOP20-P-450 

Thermal Shut Down Circuit insided. 

Buffer Amplifiers for High Input 

Impedance Feature. 
Weight: 0.79g (Typ.) 

PFP20 Surface Mountable Power Package 

Sealded. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee-VEE 

Output Current Io(PEAK) 

Power Dissipation PD 

Operating Temperature To pr 

Storage Temperature Tstg 

RATING UNIT 

14.5 v 

700 mA 

1.0 
w 

2.0 (Note) 

-25-75 oc 

-55-150 oc 

Note: PCB (50 x 50 x 1.6mm, occupied copper area in excess of 60%) 

Mounting Condition. 
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TA8212F--------------------------------------

BLOCK DIAGRAM 

PAI PA2 

FIN FIN 

PA3 PA4 

-258-
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-------------------TA8212F 

ELECTRICAL CHARACTERISTICS (Unless otherwise noted, Vcc=SV, VEE=-SV, RL=Sn, Ta=2S°C) 

CHARACTERISTIC SYMBOL MEASURING 
MEASURING CIRCUIT CONDITION MIN. TYP. MAX. UNIT 

Operating Supply 
Vee-VEE - 8 10 12 v Voltage 

Quiescent Current Iccq - IN=INC=2V, RL=oo s 17 29 mA 

Input Off set Current I rrol - - 100 300 nA 

Input Bias Current Ir - - o.s - µA 

Output Offset Voltage lvrol - Rg=lOkn, RINc=lOkn - - 60 mV 

VoH 2.7 3.3 -
Output Current -

VoL - -3.3 -2.8 

Closed Loop Gain Gv - VrN=lOOmVrms, 8.S 9.S 10.S dB f=lkHz 

Frequency Range fc - VrN=lOOmVrms, so - - kHz G=-3dB 

Total Harmonics 
THD f=lkHz, Vour=SVp-p -so dB Distortion - - -

Slew Rate SR - VouT=2Vp-p - o.s - V/11s 

Output Noise Voltage VNO - Rg=lOkil - 0.1 - mVrms 

Rg=lOkil, f=lkHz 
Cross Talk C.T - V0 =0dBm, between - -60 - dB 

each channel 

Ripple Rejection Ratio RR - Rg=lOkn - -6S - dB fR=lOOHz, -20dBm 

Thermal Shutdown Circuit Tj(ON) lSO oc 
Operating Temperature - - -
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TA8212F·-----------------

MEASURING CIRCUIT 

I 
GND 
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------------------TA8212F 

TERMINAL DESCRIPTIONS 

PIN NO. SYMBOL I/O FEATURES 

1 IN 1 I Power Amp 1 Input Terminal 

2 INC 1 I Power Amp 1 and 2 Common Input 

3 VEEl - Negative Supply Voltage 

4 Vcci - Positive Supply Voltage 

5 OUT 1 0 Power Amp 1 Output 

6 OUT 3 0 Power Amp 3 Output 

7 Vcc3 - Positive Supply Voltage 

8 VEE3 - Negative Supply Voltage 

9 GND 2 - GND 

10 IN 3 I Power Amp 3 Input 

11 IN 4 I Power Amp 4 Input 

12 INC 2 I Power Amp 3 and 4 Common Input 

13 VEE4 - Negative Supply Voltage 

14 Vcc4 - Positive Supply Vol tag 

15 OUT 4 0 Pow et Amp 4 Output 

16 OUT 2 0 Power Amp 2 Output 

17 Vcc2 - Positive Power Supply 

18 VEE2 - Negative Power Supply 

19 GND 1 - GND 

20 IN 2 I Power Amp 2 Input 

FIN Po.VEE - Heat FIN and connect to all VEE terminals with low 
impedance 

Note 1: FIN, 3, 8, 13, 18 PINs are required to connect each other. 

Note 2: 4, 7, 14, 17 PINs are required to connect each other. 

Note 3: 9 and 19 PINs are required to connect. 
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NOTE 

Note 1 

Note 2 

Note 2 

Note 1 

Note 3 

Note 1 

Note 2 

Note 2 

Note 1 

Note 3 

Note 1 



TA8212F------------------------------------------------------

ALLmJABLE POWER DISSIPATION 

Pn - Ta 

2.5 ..--~-~-~-~~--------------. 

(j) NO HEAT FIN 

C2J MOUNTING CONDITION I 
( 30x30xl.6mm 

60% COPPER AREA) 2.0 ----N-+--+-----1 
~-t--(2)----1...~ ~ 

ClJ MOUNTING CONDITION 2 
( 50x50Xl.6mm 

60% COPPER AREA) 

AMBIENT TEMPERATURE Ta (°C) 
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------------------TA8212F 

APPLICATION CIRCUIT 

SERVO PROCESSOR 
RWM OUTPUTS 

-5V 

l 5k!l 45k!l 

l 5k!l 45kfl 

l 5k!l 45k!l 

5V 

CARRIAGE MOTOR 

FOCUS ACTUATOR 

TRACKING ACTUATOR 

Closed Loop Gain of Gv is fixed approximating 9.SdB by internal 
circuit. 
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TA8400P-------
DUAL BRIDGE DRIVER 

TA8400P is Dual Bridge Driver designed especially 

for VCR cassette and tape loading motor drives. 

4 Modes Available (CW/CCW/STOP/BRAKE) 

Output Current Up to 0.4A (AVE) and l.OA 

(PEAK) 

Wide Range of Operating Voltage 

Vee opr=4.5-18V 

Vs opr=0-22V 

Vref opr=0-22V 

Built-in Thermal Shutdown, Over Current 

Protector and Punch-Through Current 

Restriction Circuit. 

Hysteresis for All Inputs. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 25 

Motor Drive Voltage Vs 25 

Reference Voltage Vref 25 

Io(PEAK) Note 1.0 
Output Current 

Io(AVE) 0.4 

Power Dissipation PD 1.4 

Operating Temperature To pr -30-75 

Storage Temperature Tstg -55-150 

Note: Duty 1/10, 100 msec 
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DIP16-P-300A 

Weight: 1.llg (Typ.) 

UNIT 

v 

v 
v 

A 

A 

w 
oc 

oc 

l 



------------------TA8400P 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vcc=l2V, Vs=l2V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 - Output off, CW/CCW Mode - 25 38 

Supply Current Icc2 - Output off, Brake Mode - 25 38 mA 

Icc3 - Output off, Stop Mode - 10 20 

Input Operating l "H" VIN-H - Tj=25°C, 2, 3, 6 pin 3.5 - 5.5 
Voltage l"L" VIN-L 

v 
- Tj=25°C, 2, 3, 6 pin 0 - 1. 2 

Input Current Im - VIN=GND, Source Mode 6 12 60 µA 

Input Hysteresis Voltage VHYS - - 0.7 - v 

Upper VsAT-lU - Vref=Vs, Io=0.4A - 1. 0 1.5 

Saturation Lower VsAT-lL - vref=Vs, I 0=0.4A - 0.3 -

Vref=Vs, Io=l.OA, v 
Voltage Upper VsAT-2U - ON LOAD: 20 msec - 2.0 2.5 

Lower VsAT-2L -
Vref=Vs, Io=l.OA, - 0.8 1.3 
NO LOAD: 20 msec 

Vo-1 - Vref=8V, Io=0.4A 
8.2 8.8 9.3 Output Measure 

Output Voltage 
Vref=8V, Io=lA 

v 

Vo-2 - 8.1 8.6 9.2 
Output Measure 

Upper IL-U - Vs=25V - - 200 
Leakage Current 

Lower IL-L Vs=25V - 200 
µA - -

Diode Forward Upper VF-U - IF=l.OA - 3.6 -
Voltage 

v 
Lower VF-L - If=l.OA - 0.9 -

Reference Current Iref - Vref=8V, Source Mode - 0 .45 0.7 mA 

Thermal Shut Down 
TsD 110 150 oc - Tj 130 Operating Temperature 
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TA8400P--------------------------------------

BLOCK DIAGRAM 

Vee------, 

INPUT 

IN 1 IN 

0 0 

1 0 

1 0 

0 1 

0 1 

1 1 

~-----Vref A 

---- Yref B 

CONTROL CIRCUIT 

2 

THERMAL 
SHUT DOWN 

CIRCUIT 

Note 

IN 3 OUT(C) 

1/0 00 

0 H 

1 L 

0 H 

1 L 

1/0 L 

OUTPUT 

OUT A 

00 

L 

H 

00 

00 

L 

oo : HIGH IMPEDANCE 
Note: Inputs are all low active type. 
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5' 12' 13 

14 PIN : NC 

MODE 

OUT B MA MB 

00 STOP STOP 

00 CW/CCW STOP 

00 CCW/CW STOP 

L STOP CW/CCW 

H STOP CCW/CW 

L BRAKE BRAKE 

r 
' 

l 
l 



-------------------TA8400P 

PD - Ta 

()) 50X50X0.8 mm 

PCB MOUNTING OCCUPIED 

(Il COPPER AREA IN EXCESS 
2 · 7~ OF 60% 

" @ NO HEAT SINK 
21--~+-~µ~-.-~~~~~~~~~~~ 

~ ' I ......._ ', 

...... 
...... ' 

0 
r..~ 

0 50 100 150 200 

Ta (°C) 

APPLICATION CIRCUIT 

"" I ref 
"- + 0 

I re f 

7 Vee 

IN 1 15 
OUT A 

OUT B 
IN 2 TA8400P JO 

lN 3 6 11 
OUT(C) 

16 pin is required to connect to 9 pin. 
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TA8401 F-------
FUNCTIONAL BRIDGE DRIVER 

Wide operating Supply Voltage Range : Vcc(opr)=3-15V 
Capsuled in Flat Package 16 pin. 
Forward and Reverse Rotation, Short Breke Hodes 
are available by means of Rotation Control Signals. 
High Efficiency is obtained. 
Can be used as Interface Driver. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Peak Supply Voltage Vee 18 v SSOP16-P-225A 

Output Current Io AVE) 0.5 A 

Power Dissipation PD 
350 

mW Weight: 0.2g (Typ.) 

(Note) 550 

Operating Temperature To r -30-75 

Storage Temperature Tstg -55-150 

Note: This rating is obtained by mounting on 
20 x 20 x 0. 8mm PCB that occupied above 60% of 
copper area. 

oc 

oc 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=2S±l.5°C, Vcc=SV) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. 

CUIT 

Icc1 Output OFF CW/CCW MODE - 13 

Icc2 Output OFF STOP MODE - 11 
Supply Current 

Icc3 Output OFF BRAKE MODE - 17 

Icc4 
Output OFF INHIBIT 2.4 
(INPUT 4="L") -

Vsat 1 Io1=SOOmA, Lower Side - 0.3 
Saturation Voltage 

Vsat 2 Io2=25mA, Upper Side - 0.3 

Output TR Leakage Current IL Vc=lSV - -

l"H" Level VIN3,4"H" 2.0 -
Input Voltage l"L" Level VIN3,4"L" - -

Input Current I3,4 
Input "L", VIN=GND - -(Source Current) 

Voltage 
1"H" Level VINS 6"H" 1. 0 -

Input 
l"L" Level VINS,6"L" - -

Input Current Is,6 
Input "H" - -(Sink Current) VIN=lV 

Diode Forward Voltage VF IF=SOOmA - 1. 3 
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HAX. 

20 

15 

26 

7 

0.5 

0.55 

so 

Vee 

0.8 

20 

Vee 
0.3 

30 

-

UNIT 

mA 

v 

µA 

v 

µA 

v 

µA 

v 

l 



------------------TA8401F 

BLOCK DIAGRAM 

Vee 

LOGIC 

FUNCTION 
(1) BRIDGE DRIVER 

INPUT MODE 
CONTROL 

IN1 INz IN3 IN4 OUT@ 

ON 
H L H H 

(-500mA) 

L H 
2 INPUT 

H H -

CONTROL 
ON 

H H H H 
(-SOOmA) 

L L H H -

ON 
H L L H 

(-SOOmA) 

1 INPUT L L L H -
CONTROL 

ON 
H/L H L H 

(-SOOmA) 

INHIBIT H/L H/L H/L L -

OUT a 

OUT b 

OUTB 

OUTA 

OUTPUT 

OUT (B) OUT#) 

ON 
-

(-25mA) 

ON 
-

(-SOOmA) 

ON 
-

(-SOOmA) 

- -· 

ON 
-

(-25mA) 

ON 
-

(-500mA) 

ON 
-

(-SOOmA) 

- -
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2SA1203 or EQJV 

x 2 

'-------{ M 1----~ 

OPERATING 

OUT (j)) MODE 

Forward 
-

Rotation 

ON Reverse 

(-25mA) Rotation 

- Brake 

- Stop 

Forward 
-

Rotation 

ON Reverse 

(-25mA) Rotation 

- Brake 

- Stop 

NOTE 

H/L: 
Don't 
care 
H/L: 
Don't 
care 



TA8401F--------------------------------------

(2) INTERFACE DRIVER APPLICATION 

If INJ and IN4 connect to "HIGH" Out@ and Out® can be used as a interface 

driver output for each inputs. 

(Connect Out @and Out @to GND) 

0.8 

0.6 

~ 

~ 
0.4 

A 
p., 

0.2 

0 
0 20 

APPLICATION CIRCUIT 

lk.Q 
IN 1 

IN 2 

Pn - Ta 

20 X 20 x 0.2 mm PCB MOUNTING 

V
(above 60% of copper area 

ocupied) 

I~ 

40 60 80 

Ta (°C) 
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-------TA8402F 
3 PHASE HALL MOTOR DRIVER. 

TA8402F is output current detect voltage drive type 

3 phase unipolar hall motor driver. 

Bipolar drive also available with additional 

transistors. 

3 Phase Unipolar Hall Motor Driver and Also 

Available Bipolar Drivers with Additional 

Transistors. 

Built-in Control Amplifier. 

Built-in Regulator for Hall Sensors. 

Output Current Up to l.OA Max.(AVE). 

Wide Range of Operating Voltage 

: Vee opr=4.0-15V, Vs opr=0-15V 

Built-in Thermal Shut Down Circuit. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage (Control) Vee 

Supply Voltage (Motor) vs 

La, Lb, Le Io 

Output fa, fb, fc If 
Current 

Regulator 
(for Hall Sensor) IH 

Power 

RATING 

18 

18 

1. 0 

30 

15 

1.0 

HSOPZO-P-450 

Weight: O.Sg (Typ.) 

UNIT 

v 

v 

A 

mA 

mA 

w Dissipation PD 
3 •2Note 1 

Operating Temperature Topr -30-75 oc 

Storage Temperature Tstg -55-150 oc 

Note 1. This rating is obtained by 50 x 50 x lmm Fe board mounting. 
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TA8402F--------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vcc=5V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

reel 
Stop Mode, Output - 1 3 mA Open, No Hall Bias 

Supply Current 
FWD/REV Mode, 

Icc2 Output Open, - 12.5 20 mA 
Hall Bias 1. 5V 

VsATl Io=O.lA - 0.1 0.2 

Output Saturation Voltage VSAT2 Io=l.OA - 0.8 1.4 v 

VSAT3 Io=0.5A - 0.4 -

Saturation Voltage 
LIVSAT Io=O.lA - 10 50 mV 

Differencial 

Output Voltage VoH Iw3mA 2.90 3.05 3.20 v 
Regulator 

Load Regulation Reg (VoH) Itt=3-15mA 2 10 mV/mA 
(@PIN) 

-

Temperature 
Coefficient TcvH Ta=0-75°C - 6 - mV/°C 

Position Hysteresis VHYS - 2 - mV 
Sensing Offset VH(OFF) -5 0 5 mV 
Input Operating 

Voltage Range CMR(VH) 0.2 - 3 v 

Operating 
VFWD 3.9 - Vee v Voltage 

Rotation FWD 

Control 
Input 

IFWD VFwD=5V, Sink Mode - 1. 5 2.0 mA 
Current 

Input 
Operating 

(@PIN) STOP Voltage VsTP 2.1 2.5 2.8 v 

Operating 
VREV 0 - 0.9 v 

REV 
Voltage 
Input 

IREV VREv=O, Source Mode - 0.4 0.6 mA Current 

ET Amp Operating CMR(ET) 1. 5 2.5 3.5 v 
Voltage Range 

(@PIN) I]) (8) PIN --.(6) PIN, Gain GET 
V7=1. 5V V8=2. 5V 

- 0 - dB 

Gain Gcs 
@PIN---@ PIN 30 33 36 dB 

CS Input Vcs=0-15mV 

( (5) PIN) Limit ting Voltage Vcs ( lim) 0.40 0.55 o. 70 v 
Limit ting Voltage 
Temperature Tc (Vlim) - 0.6 - mV/°C 
Coefficient 

Diode Forward Drop VF IF=0.7A - 1. 3 - v 

Thermal Shut Down Operating 
TTSD 150 160 oc -

Temperature 
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TRUTH TABLE 

FWD/REV 
INPUT 

(17 PIN) 

REV 

V17=0 

(Note 2) 

FWD 

V17=5V 

(Note 3) 

STOP 

V17=2.5V 

(Note 4) 

Note 2. This 
Note 3. 
Note 4. 

This 
This 

z 
0 
H 

:;: 
p., 
H 
rn 
rn 
H 
p 

TA8402F 

POSITION SENSING INPUT OUTPUT 

Ha Hb He La Lb Le £a £b £c 

(4 PIN) (3 PIN) (1 PIN) (20 PIN) (19 PIN) (18 PIN 

H L H OFF ON OFF OFF OFF ON 

H L L OFF ON OFF ON OFF OFF 

H H L OFF OFF ON ON OFF OFF 

L H L OFF OFF ON OFF ON OFF 

L H H ON OFF OFF OFF ON OFF 

L L H ON OFF OFF OFF OFF ON 

H L H OFF OFF ON OFF ON OFF 

H L L ON OFF OFF OFF ON OFF 

H H L ON OFF OFF OFF OFF ON 

L H L OFF ON OFF OFF OFF ON 

L H H OFF ON OFF ON OFF OFF 

L L H OFF OFF ON ON OFF OFF 

H L H 

H L L 

H H L OFF 
L H L 

L H H 

L L H 

condition is obtained with 17 PIN grounded. 
condition is obtained with 17 PIN open. 
condition is obtained with 17 PIN ground through 16k.O. resistor. 

.Q) 
\ 

\ 

PD - Ta 

THERMAL RESISTANCE 

Rth ( j -c) = 13°C/W 

Rth( j -c) =130°C/W 
4 1---+--+---+-~.,._--+----+ Q) INFINITE HEAT SINK 

\ 
t---+b:-.®-+---+--+-'\~-+----+ ® 50 X 50 X 1 mm Fe 
~ \ PLATE MOUNTING. 

2t---+--+b-..-""-l----+-'~_'.i't----1 @NO HEAT SINKING 

... 
@ ...... \ 

-r----1- ... ,, 
o~~~~~~----~-=~~~~~~~~~ 

0 50 100 150 

AMBIENT TEMPERATURE Ta (°C) 
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I 
N 
-CJ 

*"' I 

Vcc=5V 

BLOCK DIAGRAM AND BASIC APPLICATION CIRCUIT 

*A 
CONVERSION 

START/STOP 

Cs 
REG 

3.05V TYP 

!II;@ j 4 111 <'"'11""-~~~~,---~~--~~---r~- ~-·.~ >'"•~-~-"-.-·--n·~~--.~-~-·~- ,·- .. -s--~ -~~ 

ia 

1Sl588 x 3 

200µH 

I'< 
" rl l:- ~ ... 

4 l La I I I mi 

+ + 

~ 
< 
* 

50µH 

VM 
6-15V 

:;! 
co 
.i:i. 
0 
N 
"Tl 



_.,...,...,..--·~~-~-·~···~-~~ 

MEASURING CIRCUIT 

0 

VFRS IFRS 

lk.QX3 

~ 
i;tj ~ u (fJ 

<>{ <>{ <>{ ~ L__ 
Ii< 

I 
I 

N 
-.._] 
C.Jl 

I 
- sw6 

VM a 
100 

--Ob hi f'; 
·0 z <:Q "" OJ 

I ..:1 ~ H ..:1 o 
IC~ 
I 100.0 

:a 
10.0 I 

;>--------0 b 

I 
I 100.0 
I 
I a 

! 
b 

---YI/Ir-
100.0 

- ,,+ - ,,+ 
~ ~ 

.... 
" h 

OJ ['-< ['-< 

> "' "' 
? 

4.7k.Q 4.7k.0 

SW3 

He 

Ice 

a 

b 

VH 

SW1 

SWz 

HB IHA 

SW4 lk.0 aq ---0 b 

c 200.0 

c 
"' "' <6 

>--~~~~~~~~~~~~~~---<0 

VccT 5V :;! 
co 
.s::i. 
c 
N 

""" 

,.-_, .. ~ 



TA8402F 

MEASURING METHOD 

CHARAC- SWITCH 
TERISTIC 

MEASURING METHOD METER 
1 2 3 4 5 6 

Icc1 b b b b OFF b VFRS=2.SV Ice 

Icc2 b 
All position sensing inputs are all 

Ice a a a shorted and VFRs=SV 

VSATl c Io calibration is required with Measure 
VM. each output 

Refer to Measure each output to GND voltage 
to ground 

VSAT2 truth table a voltage 
dVSAT is the maximum differential 
voltage between the highest VsAT 

dVSAT c value and lowest one. 

VOH b b b a b IH=3mA 

Rg 
Reg is load regulation of VoH under VH 
the condition of IH=3-15mA 

VFWD b ON VFwD,VsTP,VREV are threshold 
c voltages when output change own VFRS 

VSTP states. 
Refer to 

VREV truth table 
IFWD lFWD,IREV are operating input 

IFRS 
IREV 

current. 

GET is a gain of ET Amp. measure 
GET b b b b OFF b Vs differential under the condition Vs 

of VET=2.2-2.3V. 

Gcs is a gain of cs Amp. Measure 
Gcs Vs differential under the condition Vs 

of Vcs=O-lSmV. 
J J 

Diode Forward Drop 

Measure voltage drops between GND and each output under specified condition (IF=0.7A). 
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! 
I: 

l 

0 
0 

H 

ro 
> 

Ice - Vee 
20~~-~-.--~--.-~-...,--~--.-~ 

161---+---+--+--+---t--+--+--+---t---< 

F/S : Vee 

--= l---+~+---t~-+--_,-1---l---+i------=;J,...~-;;-G'ND 

9L-r--1--J~~~~==f~A 

121---+--+-+--t---t--+---t 

I ~ OPEN 

41--+---,~,_+-+-----+--+--+---t~i~ 
O~=r_,l_~~t;~=::E::E::E~~:r:S:TJO:P:j 

0 2 4 6 

Vee C v) 

Vs - Vcs 

8 10 

1.6 1--+--+--t-t-+--+--+-+--+--+--+-+--+--l 

o._.....____.___._.._.....____...__._..__.___..._.__.._.....____, 

0 

4.0 

3.6 

3.2 

2.8 

2.4 

2.0 
0 

10 20 

6 

30 40 50 

Yes (mV) 

T 
1 
T 

Vee= lOV 

~~ 
12 18 

I Ho (IDA) 

l 

60 70 

---1 

24 30 
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ro 
> 

:> 
s 

(1) 

0 
> 

TA8402F 

Vs - Vcs 
2.0~.-~~-~.-----------~ 

I--+---+---+--+--< ET = ETR = + Vee ( 2.5 V ) 

1.6 t---+--+-+-t-+---..---.-.--...,---,---.-,...-...,-, 

0 10 20 30 

Yes 

40 

(mV) 

VHo - Ta 

50 60 70 

41---+--+--+-+--+--+--+-+---+--+---t-+---+---< 

21---+--+---t-+---+--+---t-+---+---t---tl--+---+---< 

-20 0 20 40 60 80 100 

Ta ("C) 

Vcs - Ta 

1.0 

0.8 

0.6 
JET= 1.0 V ( ETR =2.5 V , ET = 3.5 V ) _~ -:::::1 

JET= lOOmV (ETR = 2.5 V, ET= 2.6 V) 

i l 'II 
0.2 

0 
-20 0 20 40 60 80 100 

Ta ("C) 



TA8402F 

[}) 
0 
> 

µ 

" <D 

> 

1.0 

0.8 

0.6 

0.4 
IL 

O.? .L 
L 

0 
0 0.2 

Vcs - LIVETR 

VET=+ Vee 

~ 
~ 

0.4 0.6 

LIVETR ( V) 

V sat - Iou t 

1 l 
Vee =7V 

r\: 

0.8 1.0 

1.0 .----,--..---.,.-.------,,---.--,--~--r---i 

--'L 0.61--+--+--+--t-+-+--+-d~t/'~~ 

0.4 ~ 
f---+----11--+-~.,..,,.._7!'~"'---IK' Le ( CDP IN ) 

1-~t---+:~~~~i;----~+--+'~ \LTb_(~@r3_P_INr)'--l 0.2 
~ 

al:::::::'. 
0 0.2 0.4 0.6 0.8 1.0 

lout (A) 

r 
I 
i 

-80 -40 0 40 BO 
LlvET (mV) 
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DUAL BRIDGE DRIVER 

TA8405S is Dual Bridge Driver designed especial

ly for VCR cassette and tape loading motor 

drives. 

4 Modes Available (CW/CCW/STOP/BRAKE) 

Output Current Up to 0.4A (AVE) and l.OA 

(PEAK) 

Wide Range of Operating Voltage 

Vee opr= 4.5-22V 

vs opr = o-22v 

Built-in Thermal Shutdown, Over Current 

Protector and Punch-Through Current Restric

tion Circuit. 

Hysteresis for All Inputs. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 25 

Motor Drive Voltage Vs 25 

Io(PEAK) 1.0 Note 1 
Output Current 

Io(AVE) 0.4 

Power Dissipation PD 0.75 

Operating Temperature To pr -30-75 

Storage Temperature Tstg -55-150 

Note 1: Duty 1/10, 100 msec. 
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TA8405S 

SIP9-P-A 

Weight: 0.92g (Typ.) 

UNIT 

v 

v 

A 

A 

w 

oc 
oc 



TA8405S 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vcc=l2V, Vs=l2V) 

TEST 
CHRACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 1 
Output off, 

- 7 15 
CW/CCW Mode 

Supply Current 
Icc2 

mA 
1 Output off, Brake Mode - 15 38 

Icc3 1 Output off, Stop Mode - 7 15 

Input Operating "H" Vrn-H 2 3.5 - 5.5 v 
Voltage "L" VIN-L 2 0 - 1.2 

Input Current Im 2 v1N=GND, Source Mode - 4 60 µA 

Input Hysteresis Voltage VHYS 2 - 1.5 - v 

Upper VsAT-lU 3 I0=0.4A - 1.0 1.4 

Lower VsAT-lL 3 Io=0.4A - 0.3 1.2 
Saturation Voltage 

VSAT-2U 
v 

Upper 3 Io=l.OA,ON LOAD: 20msec - 1.3 2.3 

Lower VSAT-2L 3 Io=l.OA,ON LOAD: 20msec - 1.0 1.5 

Upper IL-U 5 Vs=25V - - 50 
Leakage Current µA 

Lower IL-L 5 Vs=25V - - 50 

Diode Forward Upper VF-U 4 IF=l.OA - 2.1 -
Voltage Lower VF-L 4 Irl.OA 1.6 v - -

Thermal Shut Down 
TsD - Tj - 130 - oc 

Operating Temperature 
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BLOCK DIAGRAM 

Vee------. 

CONTROL CIRCUIT 

INPUT 1< 

IN 1 IN 2 

0 0 

1 0 

1 0 

0 1 

0 1 

1 1 

PROTECTOR 

CIRCUIT 
(TSD) 

IN 3 OUT 1 

1/0 00 i<:"J'( 

0 H 

1 L 

0 H 

1 L 

1/0 L 

TA8405S 

,-------~------.-------; 8 1------ Vs 

OUTPUT MODE 

OUT 2 OUT 3 Ml M2 
00 00 STOP STOP 

~-

L 00 CW/CCW STOP 

H 00 CCW/CW STOP 

00 L STOP CW/CCW 

00 H STOP CCW/CW 

L L BRAKE BRAKE 

*: Inputs are all low active type. 
1<*: co; High impedance 
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TA8405S 

"' 0 

~ 
E-< 
ifl 

ifl 

"' co:~ 
~s 
~z__, 
"' .c :.: -
E-< co: 
E-< z 
"' 

TRANSIENT THERMAL RES I STANCE 

500.----.,-~rn-.,.,.,,.--r-,.--,-~.,.,,--.,.....,-.,-rrrm----,---r...,..,.TM"rr-----r-.,-,...,..,-,..,..., 

300t---+--l-1H-t++tt-+-+-++H-ttt--t--i-+-r++H+-----t-+-+++++H RATINGS 

1.__.....__.__. ................ _+-~"'-U.u.L.-'--'~~....___._._-'-L.LI-U"---'--'-'--'-'-'-'-" 
0.01 0.1 IO 100 1000 

PULSE WIDTH t (s) 

VcE(SAT) UPPER SIDE VcE(SAT) LOWER SIDE 

3.2 ~---------~-----~ 3. 2 ,---,.--,--,.-----,--..,.--.-----,---,--,---, 

2.4 r----t----+---+-+---+---+___,l_+--+---1 2.4 t---+--+--+--+--+--+--+--+--+---1 

~ 

~ l.6t---+--+--+--+--+--+--+--+--+--I 
ifl 

E-< < l.6t----t---1--t---+--+--t---+---1--t---1 
ifl 

~ ~ 

"' "' 0 
> 

0 
> vr 0.8 1--""+--+--+---+--+---1---+--+--+-----l 

o~----'---'--+-----'---'--"------'---'--+-_, 
0 0.4 0.8 1.2 1.6 2.0 

OUTPUT CURRENT IouT (A) 

APPLICATION CIRCUIT 

IN 1 0-------< 

IN 2 < >------< 2 TA8405S 

IN 3 

GND 
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i--1--0.8 l--+-=.P..."""f=-+-1-+-+--+-+----l 
~ 

0 o ~ -+--='o_..,.4-+-""'o~. 8,----'--1~.2,--+-_.,,.1'""'.6_.___,2_0 
OUTPUT CURRENT I OUT (A) 

Note: Connect if required 



----------------- TA8405S 

(1) INPUT CIRCUIT 

or 

2,3 

(2) OUTPUT CIRCUIT 

--+----< 7 v our 
or 4, 6 
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TA8405S -----------------

TEST CIRCUIT l 

Icc1,2,3 

8 

TA8405S 

TEST CIRCUIT 2 

IN 

TA8405S 

YIN(L) 

rl.2V 
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8 
OUT A 

OUT C 

OUT B 
6)----0 

OSCILLOSCOPE 

y x 



TA8405S 

TEST CIRCUIT 3 

VSAT U-1, L-1,U-2, L-2 

'{ VsATH 

8 
RLA 

OUT A 

OUT C R1c 
TA8405S 

OUT B R1B 
6 

5 

Vs 

l~i; l;~N 1!2V 
VsATL 

TEST CIRCUIT 4 

+ 

9 8 

T A 8 4 0 5 S 4 >-----1>-----+--+------<:i--___,, 

OUT B 

5 

+ .___ ___ __. '{ .__ __ ..J.J 

IA lr1 
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TA8405S 

TEST CIRCUIT 5 

9 8 Vs 

TA8405S 

5 

-286-

OUT A 

OUT C 

OUT B 

25V 
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f 

l 

DUAL POWER OPERATIONAL AMPLIFIER 

TA8406P/F are dual power operational amplifier. 

It is intended for use especially DC MOTOR 

positioning system applications such as Arm Driver 

(for Audiodisk Players), head or voice coil motor 

drivers (for Floppy and Winchester Disk Drivers) 

and any other power driver applications. 

FEATURES 

Built-in Over Current Protector 

Few External Parts are Required. 

Output Current Up to 0.5A(AVE) and l.OA(PEAK) 

Excellent Crosstalk Characteristics 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee.VEE ±18 v 

Output Current Io(AVE) 0.5 A 

TA8406P 
1.4 

Power Dissipation PD 2.7 No tel w 
TA8406F 1. 4 Note2 

Operating Temperature Topr -30-75 oc 

Storage Temperature Tstg -55-150 oc 

Note 1. This value is obtained by 50X50x0.8mm PCB 
mounting occupied in excess of 60% of copper 
area. 

Note 2. This value is obtained by 60 x 30 x 1. 6mm PCB 
mounting occupied in excess of 50% of copper 
area. 
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TA8406F/P 

TA8406P 

DIP! 6-P-300A 

HSOP16-P-300 

Weight: 

DIP16-P-300A: l.llg (Typ •) 
HSOP16-P-300: 0.50g (Typ •) 



~8406~P-----------------------------------

ELECTRICAL CHARACTERISTICS 

(Unless otherwise specified, Vcc=l5V, VEE=-15V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

Quiescent Current Ice 

Input Off Set Current Iro 

Input Bias Current II 

Input Off Set Voltage Vro 

Output Voltage Swingl Upper VoH 
- RL =33.n 

Lower VOL 

Open Loop Gain Bvo 

Input Common Mode Voltage CMR Range 

Common Mode Rejection CMRR Ratio 

Supply Voltage Rejection SVRR 
Ratio 

Slew Rate SL Gv=O,RL=33.n~ti_F 
Short Circuit Current Isc Rsc=2. 2.n 

Cross Talk CT RL =33.n, Vout=lVp-p 

BLOCK DIAGRAM 

-288-

MIN. TYP. MAX. 

- 10 20 

- 10 200 

- 100 700 

- 2 6 

12.0 13.0 -

-12.0 -13.0 -

- 100 -

±12 ±14 -

70 90 -

- 50 150 

- 0.15 -

- 0.35 -

- 60 -

TA8406P 

-----------TA840 6F 

UNIT 

mA 

nA 

nA 

mV 

v 

dB 

dB 

µV/V 

V/ 
_g_sec 

A 

dB 



TA8406P PD - Ta 

50 100 200 

Ta (°C) 

Note 3. 50 x 50 x 0. Srnrn PCB rnoun ting 
occupied copper area in excess 
of 60%. 

APPLICATION CIRCUIT l 

TA8406P/F 

4,5,12,~ 

------------- Fin 

+ 
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TA8406F/P 

PD -- Ta 
3 

Rth ( j-a) =140°C/W 

f-----1 -

2 

~4ro1'f!; 
~lil!;Ei1' ~ 
~ ..... ..... , 

t--------i- -.., ..... ---t-~ 0 
0 50 100 150 200 

Ta (°C) 

Note 4. 60 x 30 x l. 6rnrn PCB mounting 
occupied copper area in excess 
of 50%. 

c: 
0 __, 

Vee 

OUTPUT l 

OUTPUT 2 



APPLICATION CIRCUIT 2 (Compact Disk Player tlotor System) 

180k0 

FOCUS COIL 

$J~' FOCUS INPUT ~AA 

------
-< 

~i 11v-- 1~ -
TRACKING 

270k0 COIL 

I ~ rENS 

lOOpF "" c " 22k0 " " 
" 

~ 

I 
TRACKING INPUT 0 

1 d 
~ I <.D 
0 c I 

~{ HALF 
PRISM 

i.oOkO 

~~ 
100k0 

f + 
SPINDLE MOTOR 6Bk0 lOOpF 
ROTATION SPEED 
CONTROL SIGNAL 

~.Qr c 

(Cy,~,,,, "" rl 

"' 
J;~ MOTOR 

pa__ + ~-·-,,_.....,.,,,,~~~-~-~-~-----

- I MULTI LENS 

____, I ioko 

f g 

:;! 
co 
.i:::i. 
c 
en 
~ 
-0 



TA8407F/P 
DUAL POWER OPERATIONAL AMPLIFIER 

TA8407P/F are dual power operational amplifier. 

It is intended for use especially DC MOTOR positioning TA8407P 

system applications, such as Arm Driver (for Audiodisk 

Players), head or voice coil motor drivers(for Floppy 

and Winchester Disk Drivers) and any other power 

driver applications. 

FEATURES 

Built-in Over Current Protector 

Few External Parts are Required 

Output Current Up to 1. 2A Max. (AVE) 

Excellent Crosstalk Characteristics 

MAXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC 

Supply Voltage 

Output Current (Note 1) 

TA8407P 
Power Dissipation 

TA8407F 

Operating Temperature 

Storage Temperature 

SYMBOL 

Vcc,VEE 

Io(AVE) 

PD 

Topr 

Tstg 

RATING UNIT 

±18 v 
1. 2 A 

1.4 

2.7 Note w 
l. 4 Note 

-30-75 QC 

-SS-lSO QC 

Note 1. This value is obtained by SO x SO x 0. Smm PCB 
mounting occupied in excess of 60% of copper 
area. 

Note 2. This value is obtained by 60 x 30 x 1. 6mm PCB 
mounting occupied in excess of 50% of copper 
area. 
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DIP16-P-300A 

TA8 ,I 0 7 F 

HSOP16-P-300 

Weight: 

DIP16-P-300A: l. llg (Typ.) 
HSOP16-P-300: O.SOg (Typ.) 



TA8407F/P 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=l5V, VEE=-15V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR

CUIT 
TEST CONDITION MIN. TYP. MAX. UNIT 

Quiescent Current lee - 20 35 mA 

Input Off Set Current Iro - 2 100 nA 
1--~~~~~~~~~~~~~--1-~~~~+-~-+~~~~~~~--~---t-------+-~~+-~~-+-~~~ 

Input Bias Current II - 50 300 nA 

Input Off Set Voltage Vro - 1.0 7.0 mV 
1--~~~~~~~~~-.-~~~--1-~~~~+-~-+~~~---~~~~~-+-~~-+-~---+~~__,~~---l 

Upper 

Output Voltage Swing 
Lower 

Upper 

Lower 

Open Loop Gain 

Input Common Mode Voltage 
Range 

Common Mode Rejection 
Ratio 

Supply Voltage Rejection 
Ratio 

Slew Rate 

Short Circuit Current 

Cross Talk 

BLOCK DIAGRAM 

VoH Vcc=±l5V, Io=0.3A 11.5 12.1 v 
VoL ll.5 12.3 

VoH + 2.2 3.3 Vcc=-6V, Io=lA v 
VOL -2.2 -3.7 

cvo 90 dB 

CMR ±14 v 

CMRR 95 dB 

SVRR 45 150 µV/V 

SL 0.4 V/ 
ji_s ec 

Isc Rsc=O. 6Sn 0.8 1. 0 A 

CT 60 dB 
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TA8407F/P 

Ice - Ta 

"'" ~ 
8 24L------<L-----l---+----+--+--L-----l---+---l 

H 

16 

12 

8 

4 

0 
0 

1.5 

1.0 

-40 0 40 80 120 

AMBIENT TEMPERATURE Ta ("c) 

Vo - Io 

Vcc=±l5V 

H 

(+) ~ 

200 400 600 800 1000 1200 

OUTPUT CURRENT lo (mA) 

Vee - Io(AVE) 

~ 0.5 L-----+---l----L----+---+---'"' ........ 1---~ 

I-------+-

OL----ii-J..---'---L---'---L---'----' 
0 12 18 24 

Vee - VEE VOLTAGE (V) 



TA8407F/P 

TA8407P 

...... " ........... " 
O'-~-'--~-'-~-'-~~-'-~-'--'~'~,.._~---'-~--' 

0 50 100 150 200 

AMBIENT TEMPERATURE Ta ("c) 

Note 3. 50 x 50 x 0. Srrun PCB mounting 
occupied copper area in excess 
of 60%. 

APPLICATION CIRCUIT l 

VIN 1 

VIN 2 

+ 

0.7 ( V) 
NOTE l. Iscc' (A) 

Rso CnJ 
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3 

2 

1 

TA8407F 

Rth(j-a) =140°C/W 

No~ 
~z~ 

..... --1 <::: ...... 
' -.::::,,.. 

50 100 

AMBIENT TEMPERATURE 

150 

Ta (°C) 

200 

Note 4. 60 x 30 x 1. 6mm PCB mounting 
occupied copper area in excess 

of 50%. 

OUT 1 
0 G 
rn ;:; rr: 

'" "-
J::l 

OUT 2 

G 
0 rl 

'" ~-

d rrl 



TA8407F/P 

APPLICATION CIRCUIT 2. (Actuator) 

180k[l 

2~0k[l 

APPLICATION CIRCUIT 3. (Speed and Carriage Control) 

150kD 

lOOk[l 
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TA8409F/S 
BRIDGE DRIVER 

TA8409S/F are Bridge Driver with output voltage 

control. 

Modes available (CW/CCW/STOP/BRAKE) 

Output current up to 0.4A(AVE) and l.OA(PEAK) 

Wide range of operating voltage 

Vee opr=4.5-20V 

Vs opr=0-20V 

Vref opr=0-20V 

Built-in thermal shutdwon and over current 

protector 

Standby mode available (STOP MODE) 

Hysteresis for all inputs 

rmXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Vee 25 
Supply Voltage 

Vs 25 

Reference Voltage Vref 25 

Output Current PEAK IO(PEAK) 1. 0 

AVE Io(AVE) 0.4 

Power TA8409F 0.735 (Note) 
Dissipation PD 

TA8409S 0.75 

Operating Temperature Tqg_r -30-75 

Storage Temperature Tstg -55-150 

Note: This rating is obtained by mounting on 
50 x 50 x 0. Srnm PCB that occupied above 30% 
of copper area. 
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UNIT 

v 

v 

A 

w 

"c 

"c 

SIP9-P-A 

SSOPIO-P-225 

Weight: 

SIP9-P-A 0,92g (Typ.) 
SSOPlO-P-225: 0.09g (Typ.) 



TA8409F/S 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=l2V, Vs=l8V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITT ON MIN. TYP. MAX. UNIT 

CUIT 

Icci 1 Output OFF, CW/CCW Mode - 10.0 15.0 mA 

Supply Current Icc2 1 Output OFF, STOP Mode - 0 50 µA 

Icc3 1 Output OFF, BRAEK Mode - 6.5 10.0 mA 

1 
VINl 2 Tj=25°C INl, 2 3.5 5.5 Input (High) 

-

Operating 
2 

v 
Voltage 

(Low) VIN2 2 Tj=25°C INl,2 GND - 0.8 

Input Current Irn 2 Sink Mode, Vrn=3.5V - 3 10 µA 

Input Hysteresis 
"'VT 2 - 0.7 - v 

Voltage 

Upper Vref=Vs, VouT-VS Measure 

Side VSAT U-1 3 - 0.9 1. 2 
Io=0.2A, CH/CCW Mode 

Lower 
3 

Vref=Vs, Voucr-GND Measure 
0.8 1. 2 

Side Vs AT L-1 -
Saturation Io=0.2A, CW/CCW Mode 
Voltage 

v 
Upper Vref=Vs, VouT-VS Measure 

VSAT U-2 3 - 1. 0 1. 35 
Side Io=0.4A, CW/CCW Mode 

Lower Vref=Vs, VouT-GND Measure 
0.9 1. 35 VSAT L-2 3 -

Side Io=0.4A, CW/CCW Mode 

VSAT U-1 I 3 
Vref=lOV,VouT-GND Measure 

10.4 11. 2 12.2 

Output Voltage 
Io=0.2A 

v 
I Vref=lOV,VouT-GND Measure 

Vs AT U-2 3 - 10.9 -

Io=0.4A 

Upper 
IL u 4 VL=25V - - 50 

Side Leakage 
µA 

Current Lower 
Side IL L 4 VJ,=25V - - 50 

Upper 
VF U-1 5 IF=0.4A - l. 5 -

Diode 
Side 

v 
Forward Voltage Lower 

VF L-1 5 IF=0.4A - 0.9 -
Side 

Reference Current Iref 2 Vref=lOV, Source Mode - 20 40 µA 
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TA8409F/S 

BLOCK DIAGRAM 

TA8409S (4; FIN : NC 

TA8409F (4) , (tS FIN : NC 

FUNCTION 

INPUT (Note) 

INl IN2 

0 0 

1 0 

OUTPUT MODE 

OUTl OUT2 MOTOR 

STOP 

H L CW/CCW 

o 1 L H crn/rn 

( TA8409S/TA8409F ) 

r---------r--- ----+-----+------+-----------1 

1 1 L L BRAEK 

= : High Impedance 

(Note) Inputs are all high active type. 
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2.0 

A 1.6 

"" 
z 
2 1.2 

'°" ~ 

TA8409S Pn - Ta 

NO HEAT SINK 

0 j -a= 130 °C/W 

~ 
~ ...... .... 

.... .... 
-.i ... 

25 50 75 100 125 150 175 

AMBIENT TEMPF:RATURr~ Ta (°C) 

TA8409F Pn - Ta 
2.0 ~~~~-~~~-~~----------. 

e 1.6 t---+--+--+-+--+--+-+----1 

NO HEAT SINK 

0 1 -a= 230°C/W 

z 
2 1.2 t---+--+--+-+--+--+-+---+--+-t--+--+--t----l 

E 
H 

"' 0.8 1---+--+---t-+--+---+-+---+---+-+---+--+---t---< s 1---+-1 ......, 

~ oA t---+---+---+----<N~+t----___, __ +---+--+---+-+---+---+----t 

" t--
~ 0 +---+--+---t-+--+---+-+---+---~-....--~1---+t::__:_,,~--t---< 

2.4 

"' Cl 
<~ 

'°" > "'~ 0 
1.6 > 

z E=' 
0 < 
H Cf) 

r~ 

<"' ~ u 
:::::: > 

0.8 
r 
< 
Cf; 

0 

0 25 50 75 JOO 125 150 175 

AMBIENT TEMPE RAT URE Ta (°C) 

TA8409S/F VcE(SAT) UPPER SIDE 

...d 

)----1 
y 

0 0.4 0 8 

OUTPl:T CURRENT 

1.2 

Irnrr 
1.6 

(A) 

2.0 
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TA8409F/S 

TA8409S 
PULSE WIDTH( t) 

"' 1000 
TRANSIENT THERMAL RESISTANCE(Rth) 

u 
z 
~ 300 

"' H 
VJ~ 

"' " 100 

"'" 'U 

~:'.__, 30 

f::l-" 
b;; 10 
[-< 

z 
"' 

I 
0.1 

TA8409F 

10 
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1000 
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TA8409F/S 

APPLICATION CIRCUIT 

IN! -----1 TA8409S/F 

INZ -----1 

(Note) Connect if required. 

TEST CIRCUIT l 

rcc1, Icc2, Icc3 

YJN(H) 

3.5V 1 
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( TA8409S/TA8409F ) 

IZV 

- Vs 
18V 



TEST CIRCUIT 2 

Vee 
IZV 

TEST CIRCUIT 3 

TA8409S/F 

~ r----~ 5 GND 

VsAT u-1,2. VSAT L-1,2, VsAT U-1',2' 

VIN(H) 

3.5V l 
swz 

Vee 

12V I 
SW4 

(Note) Calibrate lour to 0.2/0.4A by RL. 

--301 -

x 
y 

OSCILLO 
SCOPE 

TA8409F/S 

Y5 

18V 

Vs 
18 v 

V ref 

!OV 



TA8409F/S 

TEST CIRCUIT 4 

IL U,L 

TEST CIRCUIT 5 

VF U-1,2, VF L-1,2 
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TA841 OAK/F /K/P 
DUAL PO\IER OPERATIONAL /\MPLIFIER 

TAB410 series are a dual power operational amplifier. 

It is intended for use especi8.lly DC MOTOR positioning 

system applications such as Arm Driver (for Audiodisk 

Players), head or voice coil motor drivers (for Floppy 

and Hard Disk Drivers) and any other power driver 

applications. 

Built-in Over Current Protector 

Few External Parts Required 

Output Current Up to 0.6A (AVE) 

Package TA8410P DIP 16 

TA8410F PFP 16 

TA8410K/AK S-SIP 10 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

TA8410P 
TA8': lOF Vee 

Supply Voltage TA8410K 
VEE 

f-----·-
TA8410AK 

Output Current Io (A\'E) 

TA8410P 

Power Dissipation TA8410F FD 

TA8410K 
TA8410AK 

--·~--·- +-----· 
Storage Temperature -~st_g__ 
Operating Temperature Topr 

RATING UNIT 

±9 
v 

f--

±15 

0.6 A 

1.4. 2.7 

(Note 1) 
------1 

1.4 

(Note 2) 
w 

12.5 

(Note 3) 
f------

-55-150 "C 

-30-75 "c 

TA8410P 

TA8410F 

TA8110K 
TA811 OAK 

Weight: 

DIP16-P-300A 

HSOP16-P-300 

HSIP!O-P 

DIP16-P-300A: l.Og (Typ.) 
0.5g (Typ.) 
3.0g (Typ.) 

HSOP16-P-300: 
HSIPlO-P 

(Note 1) 50 x 50 x 0.8mm PCB mounting occupied copper area in excess of 60%. 

(Note 2) 60 x 30 x 1. 6mm PCB mounting occupied copper area in excess of 50%. 

(Note 3) Tc=25 °C 

-303-



TA841 OAK/F /KIP 

ELECTRICAL CHARACTERISTICS 
Unless otherwise specified, Ta=25°C, (TA8410P/F/K, Vcc=9V, VEE=-9V) 

(TA8410AK, Vcc=lSV, VEE=-15V) 

TEST 
CHARACTERISTIC SYMBOL CIR

CUIT 
TEST CONDITION MIN. TYP. MAX. UNIT 

Quiescent Current Ice - - 7 18 mA 

Input Off Set Current Iro - - 0 100 nA 

Input Bias Current Ir - - 100 700 nA 
----+------+---4f-------------+--+---+----+--~ 

Input Off Set Voltage Vro - - 0 6 mV 
t-------~-----~-----+--------+---+------------t-----+----+---+-----+ 

Output 

Voltage 

Swing 

TA8410P 

TA8410F 

TA8410K 

VoH-1 
Upper c------< 

VoH-2 
VoL-1 

Lower >----
V OL-2 

Io=0.6A 5.5 6.2 

RL = 00 7. 4 7. 7 

Io=0.6A 5.6 6.2 

Von-1 RL='° 13.0 13.6 
i Upper Von-2 0 6 6 
l Io= . A 11 . 0 11 . 

TA8410AK V 
OL-1 RL=oo 13.0 13.6 

ower t---------< 
VoL-2 Io=0.6A 11.0 11.7 

v 

f------~--- ------t------+------+------------+------t----+--+-----l 
Open Loop Gain 

Input Common 

Mode Voltage 

Range 

TA8410P 
TA8410F 
TA8410K 

TA8410AK 

Gvo - - ioo dB 

CMR - Gv=40dB ±8.0 ±8.3 

v 

CMR Gv=40dB ±14. 0 ±14. 3 

t------------~-------1---------+---+---- -------~t-----+----+----+------+ 

Common Mode Rejection Ratio 

Supply Voltage Rejection 
Ratio 

Unity Gain Cross Frequency 

Slew Rate 

Short Circuit Current 

Cross Talk 

CMRR 

SVRR 

fT Open Loop 

SL 
rsc Rsc=l. on 
CT 
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70 82 dB 

76 90 dB 

1.0 MHz 

0.5 V/µs 

0.6 A 

60 dB 



---------------TA8410AK/F/K/P 

BLOCK DIAGRAM, PIN CONNECTIONS 

TA8410P/TA8410F 

TEST CIRCUIT 

IN_ 

IN+ 0 

VEE c' - 9 V /- 1 5 V 
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-VIN 2 

TA8410K 

TA8410AK 



TA8410AK/F/K/P----------------

Ill 
"O 

> 
0 

z 
< 
0 

8 ll 

70 

60 

50 

40 

30 

20 

I 0 

0.5 

fJ.:l 

1011 1 k 

TEST C Il\CU IT 

15kn 

I': 
O.lll 1--·· . -~--

o.oosr--- -

Gv-f,r/>-f 

t--..,P'4s~, 
~ 

1' ~ ~ 

~ f/ K' 
)\ 

1 Ok lOOk lM 

FREQll ~NCY f (fi,) 

Tf!J) - vu 

---+---+· 

20Hz 
7/ 

-= 
0 003 t- - l --·- -+----l-t------+--+---+--+--1-k~H-z--f~~~:-~~~:~~~~~~_, 
O.t J\ l 1 '--'----'--'---'----'----'--__J---'---'---'---'---J___Jc___. 

() 

OllTPliT VOLTAGE Vo (Vrrns) 
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----------------TA8410AK/F/K/P 

~ 
q 

"" 
z 
0 
~ 

E-< 
< 
e: 
if] 
if] 

0 
"' "' ~ 
"" 

TA8410P 

' ' 

Pu - Ta 

~--' 
--~-

TA8410F Po - Ta 

Rt h 
,__ _ _,__ _ _,_ _ _,_ _ ___J 

Rt h( J -a)~I 40,C/W 

0 "--~-~--'-----'--~_....--"...__ _ _,_ _ _, 
0 50 100 150 200 

AMHrnNT TEMPERATURE Ta C'C) AMBIENT TEMPERATURE Ta (°C) 

(1) 50 x 50 x O.Smm PCB mounting occupid copper area in excess of 60%. 

(2) No heat sink 

(3) 60 x 30 x l .6mm PCB mounting occupid copper area in excess of 50%. 

( 4) No heat sink 

TA8410K 
TA8410AK I'll - Ta 

14 .--,--,-,--,--,--r-------------, 

l:lJ f-+--+--+--1(1) INFINITE HEAT SINK 

12 

10 

~ ',2) WITll 80cm2x2mm 
JS] AL HEAT SINK 
~ <l) WITH 1 8cm2x2mm 

t---t--+--+--+-~~1<---< Al H EAT SI NK 

J) b-..1 ' 

0'-~~~~~~~~~~~~--.;--'--~~li.._,___, 
0 20 lO 60 80 100 120 HO 160 

AMBIENT TEMPEllATlJRE L1 CC) 
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TA8410AK/F/K/P----------------

APPLICATION CIRCUIT l 

TA8410P 
TA8410F 

VIN 1 

VIN2 

TA8410K 
TA8410AK 

OUT! 
c: 
0 

~ 

"'-

ciI 
OUT2 

c: 
::: 0.6 

Rsc = -- (n) 
~ Isc 
"'-

ci I lsc: LIMIT CURRENT 

c TA 8 4 1 0 P /TA 8 4 1 0 F) 

~---------------u Vee 

OUT! 
c: 
::: 

0UT2 

c: 
~ ::: 
"'-cir 

~-------------0VEE 
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I 
w 
0 
<.D 

I 

APPLICATION 2 (Drive circuit for CD player motors) 

180kil 

47kil 
FOCUS INPUT ~ 

s ~ 
m ..,,, 

"' 
150kil 

22kil 
TRACKING INPUT 0---'1/VI'~~~-+-~ 

s 

150kil 

SP !NDLE MOTOR 68kil 
ROTATION SPEED ~ 33[1 

CCNTROL SIGNAL 

G 
t--

"' 

FOCUS COIL 

TRACKING 
COIL 

LENS 

LENS 

HALF ~· ITT!ULTI 

PRISM~ ill 
SPINDLE 
MOTOR 

G 
0 ~ 

IOOkil 

(« M s 
0 

LENS 

~ = .pa -= l> 
~ 
~ 

~ 



TA8412F/P------
J-PHASE BJ-DIRECTIONAL HALL t!OTOR CONTROL IC 

re: is not required. (System for obtaining rota Lion 

signal through position sPnsing) 

Start/stop, Cl~/CCW and brake function is provided. 

Cain of position sensing circt1it is higl1, and 

hysLeresis is provided. 

Rotation signal output is provided. (Frequency 

signal of three times the position sensing output 

(hall element output) can he obtained.) 

External transistor type. 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Power Supply Voltage 

Output Current 
i------ -- -- -

Position Sensing Circuit 
Input Voltage (Tj=25 °C) 

Power Dissipation 1 TAS412P 

TA8412F 

Operating Temperature 
t------
Storage Temperature 

llLOCK DIAGRArl 

POSITION SENSl~G 

l' I HC'l' IT 

+ Ho - + H b - + Ile -

SYMBOL 

Vee 

Io 

VH 

PD ;'; 

TO]l_r 

Tst_g_ 

DR! VE 
LOl_i! C 

ROTATION 
CONTROL 

STAl!T 

RATING UNIT 

18 v 
±100 mA 

±400 mV 

1. 2 
w 

0.5 

-30-75 •c 
-55-150 oc 
,, No Heat-Sint. 
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TA8412P 

D!P20-P-300A 

SSOP24-P-300 

Weight 

DIP20-P-300A: 
SSOP24-P-300: 

2.25g (Typ.) 

0.3lg (Typ.) 

(rA8412P/TA8412F) 



-----------------TA8412F/P 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=5V, Ta=25°c) 

TEST 
CHARACTERISTIC SYMBOL CIR-

TEST 
NfN. TYP. MA);. UNlT 

CUIT 
CONDITION 

Operation Power Supply Voltage Vee opr - 4.0 - 18 v 

Icc1 Stop s tc1 te - 1, -
Power Supply Current l mA 

1cc2 Output open - 4 -

Upper Side VsAT U-1 Io=lOmA - (). 7 -

VSAT U-2 Io=lOOmA - l. () -
Saturation Voltage 1 v 

VsAT L-1 Io=lOmA - 0.4 -
Lower Side 

VSAT L-2 Io=lOOmA - 0.5 1.0 

Upper Side IL ll - - JOO 
Leak Current 2 V=l8V ill\ 

Lower Side IL L - - 100 

Common Node CMR 2.0 Vcc-o.s 
Voltage 

H - v 
Position Range 

-
Sensing Input Sensitivity VJ! 20 - -
Input mV 

Input Hysteresis VH-Hys 2 7 15 

Operation 11H" VIN R(H Vcc-0.9 - vcc 
START Input Input Voltage 

v 
"L" VIN R(L) 2 - - 1. 0 

(Low Act) Input Current ''L" 1 IN R VIN R=l.OV - 70 200 il /\ 

CW/CCW Operation "H" VTN C(H) Vcc-0.9 - Vee 
Input Input Volt::ige 

v 
''L'' VIN C(L) 2 - - 1.0 

(Low Act) Input Current "L" lTN c VIN c=l.OV - 70 200 ilA 

BRAKE Input Operation "H11 Vrn ll(H) 4.0 - Vee 
v 

Input Voltage "L'' VIN ll(L) 2 - - 1. 0 

(High Act) Input Current "H" ITN ll Vrn N=4\' - 100 250 ill\ 
·-· 

Output Voltage nH11 VF(;ll Vcc-1. o - -
FG Output 3 Ire= 1. Om/\ \' 

Output Voltage "L" VFC;L - - 0.5 
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TA8412F/P 

TH1ING CHART 

FORWARD ROTATION (Posit ion sensing signal advances lla->Hb->llc.) 

STl\RT/STOP"H" f!a+ 

CW/CCW "L" Hb+ 

REVERSE ROTATION (Position sensing signal advances Ha-+l!c-+Hb.) 

START/STOP "H" Ha+ -----1--------_,_ _______ _,_ _______ _... _______ _ 

CW/CCW "JI" fl b + --------+---------+--------+----------l------

BRAK£ 11 H11 He+ --t--------t--------t-------~t---------1---
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(1) Control Input Circuit 

TO HIAS 
CONTHOL 

(TA8412P/TAS412FO) 

FUNCTION 
START/STOP 

H 

H 

H 

L 

G 
-" 
0 

CW/CCW 

L 

H 

H or L 

H or L 

Dl-D3 are input protect diodes. 

l'W/CCW 
CONTROL 

"' "' 

START 
/STOP 

G 
-" 
00 

"" 

ll 2 

"" "' 

IJRAKE 
CONTROL 

QZ 
G 
-" 

<D 
N 

cw 
/l'CW 

HHAKE 

BRAKE OUTPUT 

H Forward Torque Mode 

H Reverse Torque Mode 

L Brake Mode, La+-Lc+;oN 

H or L Stop Mode, All Output;OFF 

TA8412F/P 

Input current of START/STOP and CW/CCW are calculated by following equations. 

lIN ; Vcc-V(9/ll)-VBJ~_Q_3-VBEQ4-VBEQS_ ~ Vcc-V(9/ll)-2.l 
C - R4 26 x 10 

(9/11 pin) 

Irn R; Vcc-V8-VBEQ6-VBEQ7-VBEQ8 ~ Vcc-VS-2.1 
R6 26 x 10-

(8 pin) 

And also input current of BRAKE (10/12pin) is calculated by following equation. 

I ; V(l0/12)-VBEQ2-VBEQ3 
IN B R2 

(10/12 pin) 

~ V(l0/12)-1.1, 
26 x 103 

-313-



TA8412F/P------------------

(2) FC Output Circuit 

;;:: 

RL 

RIZ 

IFG ;;:: 
J1Il nn QI3 

RI! 

;;:: 

(TA8412P/TA8412F) 

3 pulses a rotation of FG pulse are generated by the circuit. 

FC output transistors of Ql2 and Ql3 work push-pull. 

Specified output voltage generates if load resistor connect to FG output to Vee. 
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-------TA8413P 
3-PHASE BI-DIRECTIONAL Hl\LL MOTOR CONTROL IC 

FG is not required. (System for obtaining rotation 

signal through position sensing) 

Start/stop, CW/CCW and brake function is provided. 

Gain of position sensing circuit is high, and 

hysteresis is provided. 

Rotation signal output is provided. (Frequency 

signal of three times the position sensing output 

(hall element output) can be obtained.) 

External transistor type. 

MAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL RATING UNIT 

Power Supply Voltage Vee 

Output Current Io 
Position Sensing Circuit 

V!J 
Input Voltage (Tj=25°C) 

Power Dissipation (Ta=25°C) PD 

Operating Temperature Topr 

Storage Temperature Tstg 

BLOCK DIAGRAM 

~~~~~~11\--~~~~~-J 

FG OUT 

POSITION SENSING 

ClHCUIT 

DRIVE 

LOGIC 

ROTATION 

CONTROL 

18 v 
+100 mi\ 

±400 mV 

1.2 w 
-30-75 "c 

-55-150 "c 
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Weight: 2.25g (Typ.) 



TA8413P--------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=5V, Ta=25°C) 

CHARACTER l S Tl C 

Operation Power Supply Voltage 

Power Supply Current 

Upper Side 

Saturation Voltage 

Leak Current 

Position 
Sensing 
Input 

Lower Side 

Upper Side 

Lower Side 

Common Mode 
Voltage Range 

Input Sensitivity 

Input Hysteresis 

TEST 
SYMBOL CIR

CUIT 

Vee opr 

Icc1 1 

lcc2 

MAX. TEST MIN. TYP. 
CONDITION 

4.0 18 

Stop state 4 

Output open 4 

Io=lOmA - 0.4 VSAT U-1 

VSAT U-2 2 1 o= lO()mA_-------+-__ -__ _,___o_. _5__,_ __ - _ ___, 

VSAT L-1 

VSAT L-2 

CMR H 

2 

Io=lOmA - 0.4 

Io=lOOmA - 0.5 

V=lSV 

V=l8V 

2. CJ 

VH - 2CJ 

1.0 

100 

lOCJ 

Vcc-o.5 

VH-Hys 2 7 15 

Operation "H" VIN R(H) 2 Vcc-CJ.9 - Vee 
START Input Input Voltage >-,-,L-,-, <--V-I_N_R_( L-)-+---2-+--------+--_--+--_--1----l-.-CJ-_. 

(Low Act) Input Current "L'1 IIN R 2 VIN R=l.CJV - 7CJ 2CJCJ 

CW/CCW 
Input 

(Low Act) 

Operation 
Input Voltage 

Input Current 

"H" VIN C(IU_ 

"L" VIN C(L) 
"L" TIN C 

BRAKE Input Operation 
Input Voltage 

"H" VIN B(H) 

"L" VIN B(L) 

(High Act) Input Current "H" Im B 

FG Output 
Output Voltage "H" 

Output Voltage "L" 

2 Vcc-CJ.9 - Vee 

2 - - 1.0 

2 VIN c=l.CJV - 7CJ 2CJCJ 

2 4.0 Vee 

2 1. CJ 

2 vIN u=4v lCJCJ 25CJ 

Vee-LO 

3 I Fc=lmA 0.5 
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UNIT 

v 

mA 

v 

µA 

v 

mV 

v 

µA 

v 

µA 

v 

µA 

v 



------------------TA8413P 

TIMING CHART 

FORWARD ROTATION (Position sensing signal advances Ha-Hb-Hc.) 

START/STOP "H" 

CW/CCW 'L' 

BRAKE ~H" 

La 

Lb 

Lb~ 

Le 

REVERSE ROTATION (Position sensing signal advances Ha-Hc-Hb.) 

START/STOP" n" 

cw/ccw 11 H ~ 

BRAKE ~H• 
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TA8413P--------------------------------------

\LJ vmtrol lnput Circuit 

TO Vee 

TO BIAS~---< 

CONTROL 

c 
"" ;; 

cw/ccw 
CONTHOL 

"' oc: 

STAET 
/STOP 

c 
-" 
C') ..,. 

BEAKE 
C8NTROL 

c ..,. 
"' oc: (() 

"' 

CW 
/CCW 

'<2 

C') 

oc: 

D3 

c 
"' "' \0 

oc: "' 

10 

BE AKE 

c 
"' (() 

"' rl 
oc: 

START/STOP and CW/CCW inputs are Low Active and BRAKE input is High Active type-. 

Dl-D3 are input protect diodes. 

Input current of START /STOP and CW/CCW are calculated by following equations. 

lIN C = 

c®pin) 

IIN R = 

c@pin) 

vcc-V9-VBE03-VBEQ4-VBE05 . Vcc-Vg-2.1 
R4 - 26 XlQ3 

Vcc-VS-VBEQ6-VBEQ7-VBEQ8 ~ Vcc-Vs-2.1 
R6 26 x 10 3 

And also input current of BRAKE @pin) is calculated by following equation. 

I IN B = 

c@pin) 

V1Q-VBEQ2-VBEQ3 

R2 

V10-1.4 

26 x 10 3 
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------------------TA8413P 

(2) FG Output Circuit 

Rl2 

nn "13 
Rll 

3 pulses a rotation of FG pulse are generated by the circuit. 

FG output transistors of Q12 and Q13 work push-pull. 

Specified output voltage generates if load resistor connect to FG output to Vee. 
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TA8414F/P 
DC FAN MOTOR DRIVER 

Build-in Lock Sensing Circuit (Over Heat Protector 

for Drive Coil) 

Build-in Automatic Self Rotation Recovery Circuit 

after release of Motor Locking. 

Operating Voltage 

Output Current 

Vee opr=4-28V 

Io MAX(AVE)=lOOmA 

r1AXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee 33 v 
Output Current Io(AVE) 100 mA 

Hall Input Voltage VH(Note 1) 1000 ml? 

TA8414P 500 
Power 
Dissipation PD 240 mW 

TA8414F . 500(Note2) 

Operating Temperature Tc:irr -30-85 oc 

Storage Temperature Tstg -55-150 oc 

Note 1. Tj=25°C 

Note 2. This value is obtained by 20 X20 xQ.Smm PCB 

mounting occupied in excess of 60% of copper 

area. 
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DIP8 P-300A 

SOPS-P-225 

Weight: 

DIP8-P-300A: 0,52g (Typ.) 
O.OSg (Typ.) SOP8-P-225 : 



TA8414F/P 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Tj=25°C, Vcc=l2V) 

CHARACTERISTIC 

Quiescent Current 

TEST 
SYMBOL CIR- TEST CONDITION 

CUIT 
MIN. TYP. MAX. UNIT 

Vcc=5V 1.3 2.4 3.4 
f--~~~~~~~-+~-·-------+--·----+-------i 

Ice Vcc=l2V 1.5 2.6 3.7 mA 

Vcc=27V 1.9 3.o 4.3 
>--~~~~~~~~~~~~~~~-+-~~--+~~+--~~~~--~~+--·-~--t·--~-+---~-+-·-·----j 

Saturation Voltage Vsat 
Io=20rnA - 0 .. 9 1. 5 ,, 

--~~+---~--~--~--+---~~ ' 

Io=70mA - 1.0 1.8 
f--~~~~~---,~~~~~~~~~-+--~~+--~-t-~~~·-~~------+---··----+--~-+-~---+-~~~ 

Automatic 
Self Rotation 
Recovery 
Circuit 
(PIN@) 

Hall Input 

(PIN(/+) , (2) ) 

BLOCK DIAGRAM 

Charge Current ISL 4 7 11 µA 

Limitting Voltage Vsc 1. 3 v 
Recovery Voltage VscR - 2.8 
1--~~~~~~~~-j-~~~-t-~-+~~~~~~~~-t-~-------+-----tr------t~-·--t 

Duty Ratio 

Off set Voltage 

Hysteresis Voltage 

Common Mode Range 
(Lower) 

Common Mode Range 
(Upper) 

DR - toff/ton 3 5 

VoFF 2 - 0 7 f=200Hz, Io= OmAf---· ·-I t- mV 
VH Vrn=200mV 1---·5 15 30 

CMRL Vcc=4~2sv - o.J o.s 
Tj=25-150°C 

CMRU 

Vee 

LOGIC 

AUTOMATIC SELF 
ROTATION 
RECOVERY CIRCUIT 

GND 

Vcc-2.5 

DZ 

·-

v 

Vsc.sc~llsL 
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TA8414F/P 

Operation of Automatic Self Recovery Circuit 

If Motor Rotation is disturbed by external force or obstacles. 

Over Current, whicl1 have a possibility of Drive Coil Burning is generated by 

decreasing of Back Electro Motive Force (BEMF). 

Therefore, Over Heat Protection of Drive Coil is requied to Fan Motor Drive System. 

Generally, Series Connection of Temperature Dependance Elements (Posistor) to Output 

Drive Coil or to use drive IC incorporates protection circuit are required to get coil 

burning protection. 

Posistor is so expensive, therefore, IC's incorporate this function are corning into 

wider use to Fan Motor Drive in recent years. 

Generally, Re-switch operation after the turn on of protection circuit is required for 

system start up again because the circuit is constructed by flip-flop circuits. 

But there's no use re-switch operation with TA8414P/F because of build-in automatic 

self recovery circuit. 

Fig. 1 shows i6' pin voltage and the operation of this functions are follows. 

1. Normal Rotation States 

Internally genercited charging current of ISL (7µA TYP.) charge-ups external 

capacitance of CL connected to PIN@. 

But FG pulse, generates among in rotation states and the frequency is proportional 

to rotation speed, discharges CL charge periodically. 

Therefore, Voltage of PIN ':6~ is becoming sawteeth waveform and will not to reach 

Vsc of lirnitting voltage (l.3V TYP.). 

2. Motor Lock States 

If a Motor is locked by external force or obstacles, FG pulse generation is 

stopped. As a result, the voltage of PIN ~)increase. 

Torque generation is stopped after when the voltage of PIN (fD reaches to Vsc

Further more, voltage of PIN ~)is increased by charging current of ISL and then 

reaches to VscR of self recovery voltage (2.8V TYP.) 

And then, Rotation Torque is generated momentary and voltage of PIN (1;) is decreased 

to Vsc level during this time interval by discharging of CL. 

During the period of '1otor lock, the voltage of PIN(()) goes between VscR and Vsc 

and generates momentary torque periodically at the points of Vsc· 
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TA8414F/P 

3. After Release of Motor Lock 

Momentary torque will able to rotate the motor and will generate FG pulse 

momentary if the motor lock is released. 

VscR=28V TYP. 

Vsc=!3V TYP. 

NO 
TORQUE TORQUE 

MOMENTARY TORQUE GENERATION 

ROTATION MOTOR LOCK 

Fig. l Operation of Automatic Self Recovery Circuit 
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TA8414F/P -----------------

OUTPUT CIRCUIT 

Fig. 2 shows Output Circuit 

+ 

IBO 

Fig. 2 Output Circuit 

INPUT CIRCUIT 

Hall sensor Input circuit is shown in Fig.3. High Sensitivity and PNP differential 

amplifier with build-in hysteresis circuit have wide common Range and high noise 

elimination characteristics. 

2 4 1-----

Fig. 3 Input Circuit 
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r 
I 
-----------------TA8414F/P 

APPLICATION CIRCUIT l 2 Phase Unipolar Fan Motor Drive Circuit 

Vee 

THS!03A 

!S!555X2 

Note 3. RA and RB are determined by Output Current and hfe of Power Transistor as follows. 

vcc-1.7 
RA (or RB) 

~ Fon· Io MAX 
hfe 

Fon : Over Drive 

Factor.;;;2 

APPLICATION CIRCUIT 2 1 Phase Bipolar Fan Motor Drive Circuit 

Vee 

THS!03A 

6 

1 

NOTE 

RA 

Note 4. RA,RB,Rc and Rn are determined by Output Current and hfe of Power Transistors 

as follows. 

·RA and RB are the same way to Application Circuit 1 

.vcc-VBE-VCE(SAT) 
RD (or Re) 

Fon . Io MAX 
hfe(u) 

vcc-1. o 
RD (or Re) 

Io MAX 
~ FOD . hfe (u) 

TOSHIBA Surface Mountable Transistor Series are recommended to these applications. 
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TA8415P 
STEPPING MOTOR CONTROLLER/DRIVER 

TA8415P is general purpose unipolar stepping motor 

controller/driver, applicable to 3/4 phase motors 

and 1, 1-2, 2 phase excitation drive by initial 

setting of control terminals. 

chip stepping motor controller/driver. 

3 or 4 phase and 1, 1-2, 2 phase excitation 

drive are available. 

CW/CCW rotation and 1 clock or 2 clock drive are 

available. 

Hysteresis is provided with clock, CW/CCW, 

reset inputs for noise protection. 

Output enable, initial detect are available. 

Output current up to 0.4A. 

11AXIMUM RATINGS (Ta=25°c Unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee -0.3-7.0 

Output Sustaining Voltage VcE(SUS)¢) -0.3-28 

Output Current (j')n) IouT6 400 

Output Current IOUT MO 
10 

(MO, CK-OUT) CK-OUT 

Input Voltage VIN -o.3-Vcc+0.3 

Input Current Im ±1 

Power Dissipation PD (Note) 1. 2 

Operating Temperature Topr -30-85 

Storage Temperature Tstg -55-150 

~ote No heat sink. 
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Weight: l.llg (Typ.) 

UNIT 

v 
v 

mA 

mA 

v 
mA 

w 
oc 
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TA8415P 

BLOCK DIAGRAM 

CK-OUT 

CK-2 FF GATE 

CK-I FF GATE 

MPX 

CW/CCW FF GATE 

FF GATE 

DECODER 

3/4 
GND 8 

Vee 16 

SCHEMATIC OF INPUTS AND OUTPUTS 

CK-1, CK-2, CW/CCW, R 

Vee Vee 

s 
0 
N 

IOkfl 
IN IN 

I 

GND ~--- GND 

~10, CK-OUT 

Vee Vee 

OUT 
I 

* 
GND 

-327 -



TA8415P 

PIN NAMES AND FUNCTIONS 

PIN No. SYMBOL NAME FUNCTION 

1 CW/CCW 
Clock Wise/Counter 
Clock Wise 

Direction Control Input Function Table A 

2 EA Excitation A Phase Excitation Mode 

3 EB Excitation B Input Function Table B 

4 3/4 3 Phases/4 Phases Phase Control Input 
-

5 Mo Monitor Out Initial Status Output Mo:::o::"L" at Initial State 

6 61 61 Out 61 Output 

7 62 62 Out 62 Output 

8 GND GND GND 

9 63 63 Out 63 Output 

10 64 64 Out 64 Output 

11 E Output Enable Outputs are Enable at E="H" 

12 CK-OUT Clock-Out Clock Output 

13 CKl Clock In-1 Clock Input l Function Table A 

14 CK2 Clock In-2 Clock Input 2 
-

15 R Reset Reset Input 

16 Vee Vee Vee 

FUNCTION TABLE A FUN CTI ON TABLE B 

CKl CK2 CW/CCW FUNCTION EA EB 3/4 FUNCTION 

J H L cw L L L 1 Phase Excitation 

__fl_ L L Inhibit H L L 4 Phases 2 Phase Excitation 

H J L ccw L H L 1-2 Phase Excitation 

L _n__ L Inhibit H H L Test Mode 61-64 ON 

J H H ccw L L H 1 Phase Excitation 

__fl_ L H Inhibit I H L H 3 Phases 2 Phase Excitation 

H J H cw L H H 1-2 Phase Excitation 

L _fl_ H Inhibit H H H Test Mode 61-64 ON 

Note) Conversion of Phase Excitation Mode must be made after the Reset Mode is 

established. 
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TA8415P 

RECOMMENDED OPERATING CONDITIONS (Ta=-30-85"C) 
TEST 

CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 
CUIT 

Supply Voltage Vee - 4.5 5.0 5.5 v 

Output Sustaining Voltage VcE (SUS) - 0 - 26 v 

"L" Level Output Current </Jn IouT</J 
- - 400 - mA 

Test Mode - - 250 

l"H" Level IoH - - - -0.4 Output Current Mo, 
mA 

CK-OUT l"L" Level IoL - - - 8 

Input Voltage VIN - 0 - Vee v 

Clock Frequency fCK - 0 - 100 kHz 

Power Dissipation PD - - - 1. 0 w 

ELECTRICAL CHARACTERISTICS (Ta=25"C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITT ON MIN. TYP. MAX. UNIT 

CUIT 

Input Voltage 
11H" Level Vrn - 2.0 - - v 
"L" Level Vu - - - 0.8 
11H11 Level IOH</J - Vcc=5. 5V, VouT=26V - - 100 µA 

Output Voltage "H" Level vcc=4.5v, Iow-0.4mA 2.4 - -
- VOH - v 
Mo, CK-OUT Vcc=5.5v, Iow-lOµA 4.0 - -

-
vcc=4.5v, IoL=8mA 0.4 

"L" Level Mo,CK-OUT VOL - - -

Output Voltage </Jn vcc=4. 5V, IouT=400mA - - 1.1 v 
VouT</J -

Vcc=4.5v, IouT=200mA - - 0.6 

"H" Level Im - Vcc=5.5V, Vrn=5.5V - - 10 µA 
Input Current 

11L" Level IIL - Vcc=5. 5V, Vu =O. 4V - - -0. 4 mA 

Hysteresis AVT - - 150 - mV 

Supply Current Ice - - - 100 mA 
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TA8415P 

SWITCHING CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERJSTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

CK-v\n Vcc=S.OV - 2.0 -
--

Propagation Delay 
CK-CK-OUT RL-CK-OUT, Mo=620n - 1. 0 -

-
Ti.me CK-Mo tpLH RL-61-v\4=100n - 2.8 - µs 
Low-to-High-Level 

E-v\n CL-All Outputs=lSpF - 1. 0 -

R-v\n VouT6=24V - 2.0 -

CK-v\n - 1. 4 -

CK-CK-OUT - 0.7 -
Propagation Delay -

2.1 CK-Mo - -
Time tpHL - µs 
High-to-Low-Level E-v\n - 1. 2 -

R-v\n - 1. 0 -

R-Mo - 2.0 -

:vtaximum Clock Frequency fmax - 250 - kHz 

Set Up Time CK, CW/CCW tset-up - 0.1 - µs 

Hold Time CK, CW/CCW thold - 0.1 - µs 

Minimum Clock Pulse Width tw(CK) - 1. 0 - µs 

Minimum Reset Pulse Width tw(R) - 1. 0 - µs 

Vrn= 3.0V 

INPUT L5V L5V 

VrL=OV 
tw 

t LH lpLH 

VOH 

OUTPUT Mo, CK-OUT 
VOL 

lpHL t HL 

VoH 

OUTPUT 0n 
VoL 

_ _f "~°' ~ ,,,., ¢~"' 
RL=620.{1 RL = 100.{1 

MO n 

CK-OUT l CL= 15pF rCL= 15pF 

LOAD CIRCUIT 
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3 PHASES METHOD 
1 PHASE EXCITATION 

CK 

OFF ~___,_.., 

¢l ON 

OFF 

¢ 2 ON 

OFF 

¢ 3 ON 

¢4 

MO 

OFF 

2 PHASE EXCITATION 

CK 

OFF 
¢1 

ON 

O FF ---+--<,.___. 
¢2 

ON 

OFF 
¢ 3 ON 

¢4 

MO 

1-2 PHASE EXCITATION 

CK 

OFF 
¢1 0:-i 

OFF 
¢2 

OFF 

¢ 3 
ON 

¢4 

\!O 

--1 

~X 11 

cw 

CW 

cw 

I I 

I I 

LJl--t--t---1 
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1 PHASE EXCITATION 

CK 

OFF 
¢ 3 ON 

¢4 

MO 

2 PHASE EXCITATION 

CK 

OFF 
¢l ON 

OFF 
¢z ON 

OFF 

¢ 3 ON 

¢4 

MO 

OFF 

1-2 PHASE EXCITATION 

CK 

OFF 
¢l ON 

OFF 
¢z ON 

OFF 

¢ 3 ON 

¢4 

MO 

OFF 

TA8415P 

ccw 

ccw 

ccw 



TA8415P 

4 PHASES METHOD 
PHASE EXCITATION 

CK 

¢2 

MO 

OFF 

ON 

OFF 

ON 

OFF 

ON 

0 FF -+--'----' 

ON 

2 PHASE EXCITATION 

CK 

¢2 

MO 

OFF 

ON 

0 F F --+- t---1---1 

ON 

OFF 

OFF 

ON 

1-2 PHASE EXCITATION 

CK 

¢1 

¢2 

¢3 

¢4 

MO 

OFF 

ON 

OFF 

ON 

0 F F --1---1---1 

ON 

0 FF -t--t--+--+--i 

ON 

CW 

cw 

CW 
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PHASE EXCITATION 

CK 

¢2 

¢3 

MO 

0 F F -1---i----+---1 

ON 

0 F F -"'---1---1 

ON 

OFF 
ON - -

OFF 

ON -

2 PHASE EXCITATION 

CK 

¢3 

¢4 

MO 

OFF -

ON 

OFF 

ON 

OFF 

ON -

OFF ----+-1---1-...J 

ON 

1-2 PHASE EXCITATION 

CK 

¢1 

¢2 

¢3 

MO 

OFF 

ON 

0 FF -+--l-t---1--1 

ON 

0 F F ----+---1---1 

ON 

OFF 

ON 

ccw 

ccw 

ccw 



TA8415P 

APPLICATION CIRCUIT l 
(TA8415P+TD62553S+MP4001 High Efficiency Stepping Motor Driver Circuit) 

8 

-333-

HIGHER 
,---------~ SUPPLY 

r -- - - - - - --, 

I 

I 
I I 
L ________ J 

2SB673(100V 7A) 

2SB676(80V 4A) 

4 PHASE STEPPING MOTOR 



TA8415P 

VcE(sat) - IocT 

TYP. 

2.0 1----+--+----<----j---,---; 

~ / 
}' 1.0 1----+---+----<---+-_,-~-+----t 

IouT 

APPLICATION CIRCUIT 2 

0.4 

(A) 

0.6 

Pn - Ta 

0.2 tr t± ~ -+-+-+-±--+----t , ~ 
0o 20 40 60 80 100 120 140 160 

Ta (oC) 

(TA8415P+TD62308BP 4 Phase Stepping Motor Driver Circuit) 

3.9 kUX 4 

14 15 

CW/CCW 

CPU P-. 
en 

C 1.0CK ....; 

13 "" OJ 
<r; 
H 

11 

( 16 

6 

9 

10 

>---+--+---+---\ 6 

5V 

~-?------...--u Vs 

16 9 

r - - ---, 
I I 

• TD62308BP is 4ch transistor array that current capability is up to l.SA. 

--334-



APPLICATION CIRCUIT 3 

4 phase motor 1-2 phase excitation drive I. 

Vee~ 5V 

OUTPUTo-----+-----------, 

ENABLEo------+---------, 

eK-OUTo-----+----, 

RESET 

TA8415P 

~ONITOR OUT 0-------------~ 

APPLICATION CIRCUIT 4 
4 phase motor 1-2 phase excitation drive TI. 

Vee~ sv 
0 UT PUT o-----+-----------, 

ENABLEo------+---------, 

eK-OUTu------+-----, 

RESET 

TA8415P 

'Y!ON!TOR 
OUT 0-------------~ 
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TA8416F 
L0\1 VOLTAGE USE 3 PHASE HALL r10TOR DRIVER 

TA8416l' is low voltage use 3 phase Hall Motor Driver 

IC with stand-by function designed especially for 

portable VCR, Head Phone Stereo and other battery 

operated electrical equipment motor drive 

applications. 

3 phase bipolar/unipolar Hall Motor Driver 

Low voltage use 

Voltage drive type SSOP!6-P-225A 

Stand-by function for longer battery life 

HFP16 Flat package sealed Weight: 0.14g (Typ.) 

2 Hall Sensor drive available 

Operating supply voltage : Vcc=l.8-7.2V 

Vs=0.2-7.2V 

. Output current Io MAX 

. Built-i~ thermal shut down circuit 

nAXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL 

Supply Voltage 
Vee 

Vs 

Output Current 1 -1 Io 

-2 1,(1 

Power Dissipation PD 

Operating Temperature To pr 

Storage Temperature Tstg 

0. 7A (AVE) 

l.3A (PEAK) 

RATING 

8 

8 

0.7 

20.0 

350 

550 (Note) 

-30-80 

-·55-150 

UNIT 

v 

A 

mA 

mh' 

QC 

QC 

Note: This rating is obtained by mounting on 20x20x0.8mm 

PCB that occupied above 60% of copper area. 
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TA8416F 

ELECTRICAL CHARACTERISTICS (Ta=25°c) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icci Vcc=Jv, Output "OPEN" - 2.7 4.0 
rnA 

Icc2 vcc=6V, Output "OPEN" - 3.0 5.0 
Supply Current -

IccJ 
Stand-by Mode 

- 0 100 µA 
Output "OPEN" vcc=Jv 

La,Lb,Lc Side VsL-1 - Io=O. lA - 0.2 -
Saturation 
Voltage VsL-2 - Io=0.6A - 0.6 1. 0 v 

£a,£b,£c Side Vsu - If,=lOrnA - 0.1 0.2 

Position Sensitivity VH - - 20 - rnV 
Sensing Operating DC Vee-Input CMR - 0 - v 

Level 1. 2 

Diode Forward Voltage VF - IF=0.7A - 1. 2 - v 

Rotation 
Operating Forward VFRD - 1. 0 - -

Control v 
Input Voltage 

Reverse VRVS 0.4 Voltage - - -

Operating Current IIN(FR) - VF/R=3V - 100 200 µA 

Start/ Operating Run VRUN - 1. 0 - -
Stand-by 

Stand-
v 

Control Voltage VsT - - - 0.5 
Input by 

Voltage Operating Current IIN(RS) - VF/R=3V - 100 200 µA 

Saturation Voltage 
LI 'Ts - Io=200rnA, La,Lb,Lc - 20 - mV 

Differential 

Leakage Current IL - V=SV - 0 100 µA 

Thermal Shut-down Circuit 
TsD Junction Temperature 140 oC - - -

Operating Temperature 
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TA8416F 

BLOCK DIAGRAM 

Vee 

.....-------! 9 )------------"""! 

F/R 

R/S 

+ 

!Okil 

Ha 

Vee 

CONTROL CIRCUIT 

!Okil 

!Okil 

!Okil 

+ + 
Hb He (Note) 

(Note) Refer to terminal description 3. 
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FUNCTION 

ROTATION CONTROL 

<J) ® 

H H 

L H 

- L 

POSITION SENSING INPUT UPPER SIDE OUTPUT 

Ha 

H 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

Hb He £a £b £c 

L H 1 0 0 

L L 1 0 0 

H L 0 1 0 

H L 0 1 0 

H H 0 0 1 

L H 0 0 1 

L H 0 1 0 

L L 0 0 1 

H L 0 0 1 

H L 1 0 0 

H H 1 0 0 

L H 0 1 0 

L H 

L L 

H L 
High Impedance 

H L 

H 1-1 

L 1-1 

Pn - Ta 

(i) NO HEAT SINK 

~ @ 20X20X0.8mm PCB MOUNTING 
!;::. - (ABOVE 60% OF COPPER AREA 
~ OCCUPIED) 

"" 0.6>--~-~~-~-~~-~-~~___, 

20 40 60 

AMBIENT TEMPERATURE 
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Ta (°C) 

100 

H 

L 

TA8416F 

LOWER SIDE OUTPUT 

La Lb Le 

0 1 0 

0 0 1 

0 0 1 

1 0 0 

1 0 0 

0 1 0 

1 0 0 

1 0 0 

0 1 0 

0 1 0 

0 0 1 

0 0 1 

High Impedance 

1 

0 

ON 

OFF 



TA8416F 

TERMINAL DESCRIPTION 

1. Rotation Direction Control Input (FR Input, WPin) 

Motor rotation direction is controlled by this terminal. More than lV of control 

voltage becomes motor forward rotation and less than 0.4V of this voltage becomes 

motor reverse rotation. 

22kil of input resistance is equipped in series of this terminal. Therefore 

input current is calculated by following equation. 

V7-VBE 3-0.7 . lOO 
IIN(FR) = 22xlQ3 = 22xl0 3 =i= µA 

(V7=3V) 

And the open mode of the termianl, there's no input current flow. 

F F/R 22 k.(1 

l I IN(FR) 

2. Start/Stand-by Control Input (RS Input, @)Pin) 

Start (Run) and stand-by modes are controlled by this terminal. 

Operating voltage are more than lV (Start or Run) and less than O.SV (Stand-by). 

Supply current becomes less than lOOµA in Stand-by mode. 

R 

l 1 

-340-



TA8416F 

3. Hall Sensor Inputs (Ha+,-, Hb+,-, He+,-, CD, aJ, 0), (§),(')),@Pin) 

Hall Sensor Inputs for position sensing 

2 Hall Sensor Drive is also available by 4 pcs of lOkn matrix resistors connect to 

Ha+,- and Hb+,- terminals. 

But, in case of lower speed application, poorprecision senser positioning and good 

torque ripple and W/F characteristics required. 

We recommend to use 3 Hall Sensors for stable operations. Input sensitivity is 

20mV (TYP), but actual value is 2-3mV. 

We recommend to input more than 20mV to get good W/F characteristics. 

Wide DC operating range of 0-Vcc-l.2V is accomplished by PNP input circuit and 

also built in hysteresis restricts mis-function caused by external noise. 

But care should be taken not to have a common impedance between Hall Sensor GND 

lines and the power GND line for stable operations. 

lOk.Q lOkD 

+ + 6 
+ 

Ha Hb He 

Ha 11 Sensor 

Common 11 

0 

GND x 0 
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TA8416F 

To decrease noise problems, we recommend to connect noise suppression capacitance 

(0.0001-0.02µF) between each Hall Input Terminal. 

4. Output Terminals (La, Lb, Le, @, @, @Pin) 

This IC is designed for use 3 phase unipolar drive applications, but Bipolar drives 

also available with additional 3 transistors. 

Care should be taken with back electro motive force generated by coil not to over 

the specified voltage. 

Vee 

La, b, c 
~----<13>----------1 

( 12, 10) 

5. Pre-Drive Stage (fa, £b, £c, @ , @ , @Pin) 

Open collector type Pre-drive stage required current are calculated by following 

requation. 
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I(fa) 

I (fa) 

Vee 

Ko · _!_g_ 
hfe 

VS-VBE(PNP)-VSU 
R 

Ko~2 

--~-vs 

+---- Extern a I PNP 
power transistor 

To La terminal 

hfe hfe of PNP transistor 

Io Output current 

Summing that, VBE(PNP)=0.7V, Vsu=0.2V 

R = hfe(Vs-0.9) 
Ko·Io 

For Example, Vs=3V, hfe=lOO, I 0 =0.7A, K0 =2 

R=lSOs:J 
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TA8416F 

APPLICATION CIRCUIT 

1. 3-Phase Full Wave Application 

(Note) 

IS 1555 X 3 

Vs=0.2-7.2V 2SAl203(Y)X3 

Vcc=1.8-1.2v 

R 

F 

+ + + 

THSlOO Series 

VS and Vee terminals connecting application also available. 

We recommend to use TOSHIBA Ga-As type Hall Sensor THSlOO series. 

Output capacitans (4.7µF x3) are for noise suppression use. 

It is required to increase the value if the vibration noise is so loud. 
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TA8416F 

2. 3-Phase Half Wave Application 

Vs 

(Note) 

T A 8 4 1 6 F 

Other circuit and configurations are all the same to 

APPLICATION CIRCUIT 1. 

Care should be taken with BEMF value generated by coils that not 

increase specified value of output transistor withstand voltage. 
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TA8420AF /21 AF 
l CHIP DC FAN MOTOR DRIVER 

Built-in lock sensing circuit (Over heat protector 

for driver coil). 

Built-in automatic self rotation recovery circuit 

after release of motor locking. 

Operating voltage 

Output current 

Vee opr=4-15V 

Io MAX(AVE)=l.OA 

Thermal shutdown circuit incorporated. 

Suitable for super micro fan motor. 

Surface mountable MFP 10 package sealeded. 

Less external component. 

TA8420AF has FG(Frequency generator) out for 

rotation speed sense and TA8421AF has RD 

(Rotation detect) out for rotate or stop sense. 

t1AXH1Ut1 RATINGS (Ta=25°c) 

CHARACTERISTIC 

Output Terminal Breakdown 

Voltage @,@),@PIN 

Operating Supply Voltage 

1 AVE 
Output Current 

PEAK 

FG Output Current (TA8420AF) 

RD Output Current (TA8421AF) 

Hall Input Voltage 

Power Dissipation 

Operating Temperature 

Storage Temperature 

Note 1. t=O.lsec 

Note 2. Tj=-25-150°C 

SYMBOL RATING 

VcER 30 

Vee opr 15 

Io(AVE) 1.0 

Io(PEAK) 2.0 (Note 

IFG 
20 

IRD 

VHM 300 (Note 

Pa 735 (Note 

Topr -30-85 

Tstg -55-150 

Weight 

UNIT 

v 

v 

A 
1) 

mA 

2) mV 

3) mW 

oc 

oc 

Note 3. This value is obtained by 50X50Xl.6mm PCB mounting 

occupied in excess of 30% of copper area. 
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------------------1TA8420AF/21AF 

BLOCK DIAGRAM 

FG 
(TA8420AF) 

RD 
(TA8421AF) 

INA 

IN B 

Rsc 

CONTROL 

THERMAL 
SHUT DOWN 

!NH 
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TA8420AF/21 AF 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=l2V, Rsc=910k~, Csc=0.16µF) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST COllDITION MIN. TYP. MAX. UNIT 

CUIT 

Vcc=5V, OUT A "ON" 3.0 5.2 7.5 
Quiescent Current Ice mA 

vcc=12v, OUT A "ON" 3.5 5.7 8.0 

Io=0.2A, Tj=25°C - 0.75 1.0 

Io=0.5A, Tj=25°C - 0.85 1.3 
Output Saturation Voltage VsAT v 

Io=l.OA, Tj=25°C - 1.0 2.0 

Io=2.0A, Tj=25°C - 1.8 2.6 

Charge 
ISL - 0.25 - µA 

Current 

Limit ting 
Vsc - 1.3 -Automatic Self Voltage 

Rotation Recovery v 
Circuit Recovery 

2.9 
Voltage VscR - -

On Time ton 150 200 700 ms 

Duty 
DR 

toff/ton 
3 5 9 Ratio Tj=-25-150°C 

Sensi-
VH Including off 7 mV 

tivity 
set - -

Operating 
DC Level CMRL Tj=-25-150°C - - 2.5 
(Lower) 

Hall Input v 
Operating 
DC Level CMRH Tj=-25-150°C Vcc-0.8 - -
(Upper) 

FG Output Saturation 
VsAT(FG) Ifc=5mA Voltage (TA8420AF) 

- 0.3 0.5 v 
RD Output Saturation 

VSAT(RD) IRD=5mA Voltage (TA8421AF) 

Thermal Shutdown 
TsD 150 oc 

Operating Temperature 
- -
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TEST CIRCUIT 

SW 

Vee ~D-t-------< ~ >---------~ 

Cl 
0 
0 

FUNCTION 

MODE 

1 

2 

C rec l 

IN 

A 

<®l 
H 

L 

Cvsc, scRl 

OUT 

B A 

<®l <@l 
L ON 

H OFF 
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TA8420AF/21Af1i-----------------

OPERATION OF AUTOMATIC SELF RECOVERY CIRCUIT 

If Motor Rotation is disturbed by external force or obstacles. 

Over Current, which have a possibility of Drive Coil Burning, is generated by 

decreasing of Back Electro Motive Force (BEMF). 

Therefore, Over Heat Protection of Drive Coil is required for Fan Motor Driver System. 

Generally, Series Connection of Temperature Dependance Elements (Posistor) to Output 

Drive Coil or to use drive IC incorporates protection circuit are required to get 

coil burning protection. 

Posistor is so expensive, therefore, IC's incorporate this function are coming into 

wider use for Fan Motor Drive in recent years. 

Generally, re-switch operation after the turn on of protection circuit is required 

for system start up again because the circuit is constructed by flip-flop circuits. 

But there's no use re-switch operation with TA8420AF, TA8421AF because of built-in 

automatic self recovery circuit. 

Fig.I shows@ pin voltage and the operation of this functions are as follows. 

1. Normal Rotation States 

Internally generated charging current of ISL (0.25µA TYP.) charge-ups external 

capacitance of Csc connected to PIN@ • 

But FG pulse, generates among in rotation states and the frequency is proportional 

to rotation speed, discharges CL charge periodically. 

Therefore, voltage of PIN@ is becoming sawteeth waveform and will not to reach 

Vsc of limitting voltage (l.3V TYP.). 

2. Motor Lock States 

If a Motor is locked by external force or obstacles, internal FG pulse generation 

is stopped. As a result, the voltage of PIN@ increase. 

Torque generation is stopped after when the voltage of PIN@ reaches to Vsc 

Further more, voltage of PIN@ is increased by charging current of ISL toward the 

VscR of self recovery voltage (2.9V TYP.). 

And then the PIN @voltage reaches to VscR• 

Automatic self recovery circuit operates and generates a momentary torque 

(t0 n=200ms TYP.). But Motor can not start own rotation if the Motor is still 

locked by external force or obstacles. 

In this period, voltage wave form of PIN@ is becoming sawteeth that peak is 

VscR and Botom is Minimum DC level of approximately 0.7V. 

-350-



TA8420AF/21 AF 

3. After Release of Motor Lock 

PIN@ voltage can not reaches Vsc level after release of Motor lock because of 

discharging operation of Csc· 

3 

> 

"' CJ 
< 
E-< 

"' 0 
> 

::: 
0.. 

0 

0 

MINIMUM DC 
( = 0. 7 v) 

LEVEL 7,ERO 
TORQUE 

TORQUE 
GENERATION 

RD OUTPUT (TA8421AF ONLY) 

V SCR ( 2.9 V TYP) 

V SC ( 13 V TYP ) 

Fig. 1 Automatic Self Rotation Recovery Circuit Operation 
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TA8420AF/21 AF 

O FG output (TA8420AF) and RD output (TA8421AF) 

FG output terminal of PIN@ of TA8420AF outputs a rotation speed proportional 

FG signals with open collector mode. 

This FG signal duty and mode are all the same to output A (PIN Cl)). 
RD output terminal of PIN@ of TA8421AF outputs a state signals (Rotate or Stop). 

RD output becomes low (Actually VsAT(RD) level of 0.3V TYP.) when the Motor in 

rotation state and generates toff pulse when the rotation is locked (Refer to 

Fig. 1). 

APPLICATION NOTE 

O Hall Input Terminals (PIN@, @l 
Operating DC Level of Hall Inputs (PIN@, @l are 2.5-Vcc-0.SV as specified. 

If the voltage appeared at Hall Sensor output terminal within this range, there's 

no requirment of external connecting level shifting resistor. 

But Ra, (or Ra and RB) is required to connect series with Hall sensor if this is 

not. 

Vee 

e=O.Ol~0.05,uF 

Rd 

Fig. 2 

2.S(V) ~Vee • 

Rn Dynamic Resistance of 

Hall Sensor. 

Rb+~ 
2 

Ra+Rb+Rd ~ Vcc-0.S(V) 

We recommend to connect noise suppression use capacitance between IN A and IN B 

for stable operation. 
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TA8420AF/21 AF 

O Recommended Operating Conditions 

TA8420AF, TA8421AF are designed for 5, 12V operating voltage use. 

Please refer to Fig.3 of Recommendation Operating Region. 

1.0 

f=200fJ, 

0.8 
«: 

3 
0.6 

HECOMMENIJATJON 

OPERATJNG HEGJOP.. 

021----+---~-~-----+--+--+---+---+---< 

10 20 30 !"iO 60 

C'OI L HEACTANf'E L (ml I) 

Fig. 3 Recommendation Operating Region 

o Transient Thermal Resistance 

240,----,---r-r-r-r--.rrr---r----.,.-,--,---,--,--r-r,----.,--r--r-----. 
21o·c/w 

l----+--+-+--f-+-+-H-+----1----+-+-+-4-+-~+----+--f--l ( 0. 5 9 5 w) 

"' ~ 2001-----+--+-+-+-1-+-+++---+--+--l--l->--J--1 c~· _c_n_~ .. N ....-l"'-+l-""'----'---'-'---'----1-J-'-l 

182'(/\iV V 50 X 50 X 1.h mm 

\06911)./1 _....Pf H MOIJNTIN« 

160r--t---f-t-H-t-ttt---"------"---,-,_,..£ljtt++~"",.--::__-'-1 -1--i I 7trC/W 
11st/w ..flJl Vlhlc/11 , o.nsw: 
(086Wl/V 1077wl 

12or---t--+-t-H-t-++t---,---,~L-"1~ :nvw --.,---<-+-+->-+++t 

801----+--+-+-l-+--l-~F~'---------'---+--+-+-+-+-+++-----+---l---+--+--l-+-+-H 
~ 

~ (ll.91Wl 

80C/W 
( 1 56Wl 

_..--t--
40JC='--+--+-+-+-+-+-+++-----+-+-+-l--l-+++----l--1---l--l-I-+~ 

Tl\IE t (sec) 

Fig. 4 Transient Thermal Resistance (Single Pulse Condition) 

-353-

j 



TA8420AF /21 AF 

"' E 

c, 
c, 

Qll!ESCENT CURf\ENT - Vee 

ONE ('JIAN~EL "oN" 

Ta-=--~5\' Ta=75T 

9 
0 

"" 

Csc 

J, 
08V 

00 ~ 

v ('(' ( v) 

O\ITPl;T SATlJHATION - lo 

ll I f----+----r----T"---i-----

c: 
0 
0 

Vee 
INA 

IN R 

Ilse 
OlJTA 

FG SU 

Vee= 12 v 

Ta= 25 'C 

lour 

~ 
V=0-24V 

VsAT 

_j_ J ±osv 
0 (L) __ _J ___ l_jl_4 __ ___Ji__ __ _J0.-8--_JL-___ 1 L2 __ __Jc_ __ _,l._6 __ __Jc_ __ ::'2 0 

I 0 (A) 
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> 

C'.J 
0.. 

~ 

°" (Fl 

> 

0 32 

G 
-" 

0.24 s Vee 
G INA 
0 ::: 
<;; 

IN H 

S<i 
0 16 ::: l 

,.+, 

().08 

o~ 

Fn, (RD) Ol 1TPliT SATURATION - IFc;. (IRn) 

Vcc=12v 

Ta=2s·c 

]{S(' ~~~A 
F«(Ol'T) f .. ~ 

0-101· 

YsAT(FG) 
PG <'sc h 

J f o.8V 

TAB420AF/21 AF 

0 10 

1 FCJ ( mA) 

LOCK DETECT CIHCllJT OPERATING TIME - Rsc 

Csc= 0.1611F 

Ta=-25'C 

soot----t------lt---t---+---t--+-+--+--+---t--t--c:7!k1~--tv_--t---+-+--+--r--+------1 
~ 

·~ 600 l---+---+-+---+---+-l---+---h-"'L'.'.:1'-J/11---+---+__,l---+--+-__,l---t--+-__,l---t--l y 
~ 4001---+--+--+--+--c>'i"--+---t--+--+---t--+--+---+--+--+---t--t---i------ir--1 y 

l__t---t--
O'------'---'--'------'---'--'----'"--'--'----"---'---'----'--'---'----'--'--_._~-~ 

0 iOOk 200 k :1011 k 4110 k 500 k 600k 700k 800k 900 k I \I 

Hsc (Sl) 
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TA8420AF/21 AF 

APPLICATION CIRCUIT 

vcc~s. i2v 

TA8420AF I I 
I I 
I I 

' ' I Note l. 1 
I I 1Sl555X2 
I I 
I I 

,h ,h 

Note 1. There's no requirement of this diodes in mormal applications 

But if the Vee is more than 14V or use large value of coil reactance, 

we recommend to connect this diodes. 

Note 2. There's no requirement of this capacitance in normal applications. 

But connection 0.47-lOµF of this capacitance increases a stability of 

operation. 

Note 3. This capacitance is for noise suppression use. 

Connect if required. 

Note 4. We recommend to connect capacitance between each output and GND (or outQD) 

and@), to suppress RFI and noise problems. 

Note 5. In case of large mutual inductive value between La dn lb. 

Diodes (or CR) are required to restrict parasitic oscillation caused by 

negative electro-motive force generated by inductive mutual effect between 

La and Lb. 
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TA8420AF/21 AF 

( a ) ( b ) 

La Lb 

(' R 

o.1µF 10~2on 
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TA8422F 
(TENTATIVE) 

o LOW VOLTAGE, LOW NOISE 2 PHASE UNIPOLAR HALL 
MOTOR DRIVER 

TA8422F is low voltage and low noise use Hall 

Motor Driver IC designed especially for Fan 

and Head Phone Stereo Motors. 

Features 

Speed Control is available with external 
Resistor. 

Low Voltage use: Vee opr=l.2-8.0V(Ta=-30-7S°C) 

Low Noise Drive 

Higher Output Current: I 0 MAX(AVE) =SOOmA 

I 0 MAX(PEAK)=700mA 

Few external parts required 

Thermal Shut Down Circuit provided. 

MAXIMUM RATINGS (Ta=2S"C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

RATING 

8 

SSOP!O-P-225 

Weight: 0.09g (Typ.) 

UNIT 

v 
1-------- -- ---+-------·---+-----------t-----1 

Output Break Down Voltage Vo 10 v 
- ·--· 

I 0 (AVE) o.s 
A Output Current 

I 0 (PEAK) 0.7 (NOTE 1) 
1--------- ·------------+--- ------t----------r------t 

Power Dissipation PD 73S (NOTE 2) mW 
!-

Operating Temperature Topr -30-7S ·c 
f-----------------------t-------+-----------r------

Storage Temperature Tstg -SS-lSO ·c 

NOTE 1: t=lsec 

NOTE 2: This value is obtained by SOx SOx l.6mm GLASS-EPOXY PCB Mounting occupied 

in excess of 30% of copper area. 
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TA8422F 

ELECTRICAL CHARACTERISTICS (Unless otherwise noted Vcc1=Vcc2=3,0V, Ta=25°C) 

CHARACTERISTIC 

Supply 

Current 

Icc1-1 
Control Side t------; 

Drive Side 

Output Saturation Voltage 

Thermal Shut Down Circuit 
Operating Temperature 

Hall Sensor Input Voltage 

Sensor Input 
Common Mode Range 

BLOC!< DIAGRAM 

Icci-2 

Iccz-1 

Icc2-2 

VsATl 

VsAT2 

TSD 

VH 
--

CMR 

V CC! 1 O POWER SUPPLY (CONTROL) 

HALL AMP 

Ha+ 8 f--------i+ 

HALL INPUT 

Ha 9 i----------1 

SIGNAL GND 

Vcc1=3V - l.O 2.0 
t----------------t-----+-------1-----< 

vcc1=6v - 1.5 3.0 
i----=---------- -- -----+-------l mA 

Vcc 2=3V - 27 45 

Vcc2=6V 35 50 

I 0 =100mA 50 100 
mV 

220 380 

Tj Measure 140 155 oC 

50 - 100 mVp-p 
_______ T ___________ -----t----1 ----t----t------1 

o - Vee v 

PC La 

f-----------1 2 4 

PHASE COMPENSATION OUTPUT 

SPEW 
CONTROL 

AMP THERMAL 

SHUTDOWN 

Lb 

POWER GND 

INH 

SPEED CONTROL 

SC 
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TA8422F 

TERMINAL DESCRIPTIONS 

PIN NO. SYMBOL FUNCTION 

Signal GND 

CD S-GND Care should be taken not to have a common impedance with P-GND 

c® PIN) line for stable operations. 

Output La, Output Lb 

@,© La, Lb Open Collector type Outputs 

Power GND 

Care should be taken not to affect any influences to other cir-

® P-GND cuits especially for CD PIN caused by large output current flow 

through this terminal. 

~ Vcc2 Power Supply(Drive) Connect Bypass Capacitance if required. 

Speed Control 

Parallel connection of O.lµF and 5-lSkn is required for speed 

control. This time constant controls Motor Speed. Higher value 

of Resistor sets the Motor Speed low and Lower sets high. 

Temperature Dependant Resistor compensates temperature character-

® SC istics of Motor Speed. Rotation speed vs Vee characteristics is 

improved by using large value of this capacitance. But this 

results bad ripple rejection characteristics. So we recommed to 

select optimum value of the capacitance. Connect this PIN to GND 

if the Motor required no speed control feature. 

Phase Compensation 

(7) Connect O.lµF-2.2µF capacitance for frequency compensation. 
PC 

But if the Motor required no speed control feature there's no 

requirement (open) of this capacitance. 

Sensor Inputs 

Recommend to input less than lOOrnVp-p of Hall Sensor Output Vol-

@@ Ha+,Ha-
tage to keep low noise characteristics of this IC. We recommend 

to use TOSHIBA GaAs Hall Sensor THSlOOO Series. 
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APPLICATION CIRCUIT l (Speed Control Application) 

~----'>--!! 0 
Vcc1 

THSlOO 

SERI ES 

~2.2µF 

c 

0.1.uF 4 7 k(1 

1 Okil YR 

NOTE 1: Connect if required 
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TA8422F 

APPLICATION CIRCUIT 2 (Free Running Application) 

PC 

I 
DI I 

~ 
I 

NOTE 2 

L __ _ 

~---------------<7)---------{ 

~---+---{JO 

Vcc1 

THS I 00 

SERIES 

NOTE 1: Connect if required 

SC 

INH 

SC 

I 
'+ 

:z±z. 
: NOTE! 
I 

rfr 

Vcc=3.o1 

NOTE 2: Dl and D2 are required to connect if the BEMF generated by Output 

Coils over the specified Output Break down voltage (Vo=lOV). 
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3 PHASE Bi-DIRECTIONAL HALL MOTOR DRIVER 

The TA8423P/F are 3 phase Bi-Directional Hall Motor 

Driver IC designed for VCR (Capstan, head and reel), 

ADP, Tape Deck, FDD and other Output Driver for 

3 phase bipolar Hall motors. 

Few external parts required 

Wide operating supply voltage range 

: Vcc(opr)=7-17V 

Forward rotation, reverse rotation and stop are 

controlled by 1 terminal signal control and easy 

to interface with CPU. 

High sensitivity of the position sensing circuit. 

(Hall sensor input) 

Large output current 

Vw20mV(Typ.) 

Io MAx=l.2A (AVE) 

Protect diodes equipped for all inputs 

Recommend to use TOSHIBA Ga-As Hall sensor 

"THS.100 series" 

Built-in internal reference 

Built-in thermal shut down circuit 

r~XIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 18 

Output Current Io 1. 2 

Hall Sensor Input Voltage VH 400 

TA8423P 1.2 

Power Dissipation 
TA8423F PD 0.9 

8.3(Note) 

Operating Temperature Topr -30-75 

Storage Temperature Tst3 -55-150 

Note Tc=25°C 
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UNIT 

v 

A 

mV 

w 

"C 

"c 

TA8423F/P 

DIP!6-P-300A 

TA8423F 

HSOP16-P-300 

Weight: 

DIP16-P-300A: l.llgITypJ 
HSOP16-P-300: 0.5g (Typ.) 



~8423~P------------------------------------

BLOCK DIAGRAM (TA8423F/TA8423P) 

Control input 

5 V (DC) 

Forward rotation, 
reverse rotation 
and stop 

+ 
Ha 

+ 
Hb He 

Hall Sensor Input 
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TA8423F/P 

ELECTRICAL CHARACTERISTICS (Vcc=l2V, Ta=25°C) 

TEST 
CHARACTERISTIC SYHBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 FRS Open 4 8 19 

Supply Current Icc2 1 FRS=5V 4.5 9 21 mA 

Icc3 Vcc=lSV, FRS=GND 5.5 11 22 

Reference Voltage Vref 2.2 2.3 2.4 v 

Voltage Gain Gv - 1.0 -

Control 
Input Current Iin 1 Vrn=3.5V 2.5 10 µA 

Amp. 
-

Reference Voltage 
Ripple Rejection Rr -60 - - dB 
Ratio 

Cut-off Upper Side IoL(U) Vcc=lSV - - 50 
Current - µA 

Lower Side IoL(L) Vcc=lSV - - 50 

Saturation Upper Side Vsat(U) 2 1L=lA - 1. 5 1. 9 
Voltage 

v 
Lower Side Vsat(L) IL=lA - 0.8 1. 2 

Gain Difference AGv 1 - - ±1 % 

Residual Output Voltage Var 1 - 0 10 mV 

Input Sensitivity VH - 20 - mV 
Position Common Mode 
Sensing Voltage CMRH 3 2.0 - Vcc-3 v 

Range 
Input 

Input Offset 
Voltage VHo - 0 5 mV 

Rotation Control Forward VF -0.3 - 1. 3 

(Input Operation Stop Vs 1 2.4 - 3.0 v 
Voltage) Reverse VR 3.9 - Vee 

Thermal Shut Down Circuit 
TSD 150 - oc - -

Operating Temperature 
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TA8423F/P 

TEST CIRCUIT l 

Control Input v-----_, 

TEST CIRCUIT 2 

Control Input 

Ha 

Ha I I Sen s o r H b 

He 

Le RL=4fl X 3 

IFRS 

Vee 

4 ,_F_R_s _________ _, ~ 1-------u F RS Input 

RF 
3, 13/3, 14 }--------->--"W-----, 

GND 

4 
FRS 

1~-----.._ RF 
3.13/3,14 /----, 

1
----- GND 
Frn/13 
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TEST CIRCUIT 3 

Hal I Sensor 
Input 

Le 

FRS 

3, 13/3' l 4 }------Wlr---, 

GND 
Frn/13 
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TA8423F/P 

l. CONTROL INPUT CIRCUIT 

Output Transistor 

To Output 

-Io 

VRF =RF · IL 

VRF(=RF·lL) of feed back voltage is feed backed to negative input of control amp 

internally. 

Voltage gain becomes approximately equal to 1 (OdB) by this internal feed back. 

(Note) 2 terminals (D, @Pins for F version and (D, @ Pins for P version) are 

provided for RF terminal to decrease the interference caused by internal 

common impedance. 

Both Pins are required to connect for stable operation. 

Vee - VeE(SAT) 

Rp + 2 • RL 

226 

INPUT - OUTPUT CHARACTERISTIC 

VRF - Vin 

- - - r- -- - r--z 
VGAIN =,1 

1 
7 

2.3 2.34 2.38 2.42 2.46 

Vin (V) 
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RL: Output Coil Resistance 

VcE(SAT): Output Saturation Voltage 

(Upper and Lower Side 

Total). 



-----------------TA8423F/P 

VRF is feed back voltage generated by RF and output current of IL, drive current 

of In and internal reference circuit current of IR. 

But Io and IR are negligible therefore, 

__J 

0 Torque state is obtained when less than 2.3V of control voltage fed into input 

terminal. 

0 Torque state also obtained by select a stop mode by controlling FRS input 

CG) Pin). 

Less supply current is obtained with this condition. 
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rnB423VP------------------------------------

2. FRS CIRCUIT 

To Forward Rotation Circuit 

R 

To Reverse Rotation Circuit 

FRS 

Forward, Reverse and Stop !~des are selectable by controlling this terminal. 

Specified voltages are less than l.3V (Forward), 2.4-3.0V or Open (Stop) and 

3.9V-Vcc (Reverse). 

VFRS - lFRS characteristic is shown below. 

FORWARD 

2 3 
VFRS (V) 

STOP 

-370-
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-----------------TA8423F/P 

FUNCTION 

Position Sensing Input Output 
FRS Input (4 Pin) 

Ha Hb He La Lb Le 

1 0 1 H L M 

1 0 0 H M L 

L 1 1 0 M H L 

(V4<1.3V) 0 1 0 L JI M 

0 1 1 L M H 

0 0 1 M L H 

1 0 1 L H M 

1 0 0 L M H 

H 1 1 0 M L ll 

(3. 9v<v4<Vcc) 0 1 0 H L M 

0 1 1 H M L 

0 0 1 M H L 

1 0 1 

M 
1 0 0 

2.4v<v4<3.ov 
1 1 0 High Impedance 

or Open 
0 1 0 (Stop) 

0 1 1 

0 0 1 

Note: "l" of the Hall Sensor input means that voltage above +20mV is applied to 

the positive side of each Hall Sensor from the negative side and "O" means 

that voltage above +20mV is applied to the negative side from the positive 

side. 

In this case, needless to say, DC potential must be within the specified 

common mode voltage range of Hall Sensor input. 

Further, "H", "M" and "L" of output mean Vcc-VsATl=l/2 Vee and VsAT2, 

respectively. 
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TA8423F/P-----------------

APPLICATION CIRCUIT 

.----------.------,.--...--.------u v cc= 12 v 
Control Signal 

Input 

r - -
I 
I 

Note 2 

T A 8 4 2 3 F 

Position 1 RF 

Sensing 1 Notel 
I 
L_ 

Power Supply for Hal 1 Sensor 

+ + 

Q---/'N.- 5 v 
F/R/S 

+ ~ 
2 Note 4 

I ~ 

Note 1. Recommendable value of RF is 0.3 to Sn. It depends on required initial 

torque, gain, coil impedance and control voltage of Pin 5. 

Note 2. To connect directly to IC Pin (Fin for F version and QJl Pin for P version) 

and GND to eliminate the influence of common impedance. 

It is required to increase the value of this capacitance for stable operations 

in case of poor wiring or patterning of PCB. 

Note 3. Special care should be taken not to have a common impedance with GND line, 

RF GND line and Hall Sensor GND line. 

Note 4. Please select to optimum value for eliminate a vibration noise and parasitic 

oscillation. And also to change the connection (for example, each output to 

Vee or to RF) for getting better characteristics. 
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-----------------TA8423F/P 

VsAT(U) - Io (UPPER SIDE) 
2.0 r--.--r-r--.--r-r--.--r-,.---..,.--,---, 

1.6 t--+---t----t---r------t-r-+---t----t---r-k"'--tv-71 

v i.21---+-+--+----t---r-v-+-l--"'1---,:;;P,.....,,-+--+-+--l 

~ :;; 0.8F+--+-t-+---+-t-+---+-+-+--+-----t 
VJ 
> 

0.4t---+---+-t---+--+-t---+--+-+---+---+---t 

00'---+--0~.2-'--0~.4-~-0~.6~-0~.8-+--l~.O-~~l.2 

TA8423P 
1.4 

1.2 

1.0 

i:: 0.8 

p 
~ 0.6 

04 

0.2 

0 
0 

1"... 

20 

1".... 

40 

Io (A) 

PD - Ta 

NO HEAT FIN 

~ 
~ 

)\ 

60 80 100 120 140 

Ta Cc) 
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VsAT(L) - Io (LOWER SIDE) 
2.0 .-..,.---r-,.---..,.---,-r---r--r--r-,.---..,.---, 

1.6 t---+------t-+--+--+-+----t--t---t-+--+---t 

~ 

> 1. 2 ,_____,___,__+--t--+-t---+---+--t-+----t---1 

.d""1 :;; 0.8 f---+--+-+--+---+-+---+---+__,1.......,, .-"""""-+---! 
;: k--1' 

2 

TA8423F 

0.4 0.6 0.8 

Io (A) 

PD - Ta 

THERMAL RES I STANCE 

Rth( j-c) = 15°C/W 

Rth( 1-a)=140"C/W 

1.0 

(i) 60 X 30 X l.5mm PCB MOUNTING, 

COPPER AREA ABOVE 50% 

@NO HEAT FIN 

..... .... 
...... -.... - .:::-

1.2 

OL----'---'----'---1-----'---='""----' 
0 50 100 

'fa c·c) 
150 



TA8424F-------
TENTATIVE 

3 PHASE HALL MOTOR DRIVER IC 

TA8424F is non switching type 3 Phase Hall Motor 

Driver IC consisted of FG Lmplif:;_er, fte(Sl'.la':or for 

Hall Sensors, control Amplifier and 3 Phase Output 

Drivers. 

Low Noise (Quasi Sinusoi'.!al Drive), Current Control 

Motor Driver. 

Low Output Impedance with B Class Push-Pull Driver. 

Output Current Up to l.2A. 

Operating Voltage Range : Vee opr=7-17V 

Built-in Thermal Shutdown Circuit, FG Amplifier 

and Regulator. 

2 Brake Modes Available (Short Brake and Dumping 

Brake). 

Regulator for built-in Hall Sensors. 

~1AXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Output Current (Average) Io 

FG Output Current IFGO 

IFGS 

Regulator Output Current IREG 

Power Dissipation PD 

Operating Temperature To pr 

Storage Temperature Tstg 

Note 1 No Heat Fin 

Note 2 

Hote 3 

50 x 50 x lmm Fe board, Mounting 

Tc=75°C 

RATING 

18 

1. 2 

12 

14 

30 

1. 0 (Note 

3.2 (Note 

5.8 (Note 

-30-75 

-55-150 

-374-

1) 

2) 

3) 

HSOPZO-P-450 

Weight: 0.8g (Typ.) 

UNIT 

v 

A 

mA 

mA 

w 

oc 

oC 
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BLOCK DIAGRAM 

Rp 

+' 10µF 

!DX 3 

lQ.J,uFx3 

Rp 

:;! 
CX) 

~ 
N 
~ ...,, 



TA8424F--------------------------------------

ELECTRICAL CHARACTERISTICS (Vcc=l2V, Ta=2S°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 FRS=2.SV - 12.S 2S 

Supply Current Icc2 FRS=GND - 14 2S mA 

Icc3 FRS=SV - 14 2S 

Control Gain (Ve->- Out) Gvco 
Vcc=l2V 

7.S 13 18 dB 
Rotation Vtt=SOmVp-p 
Control Input Current (Ve) Icrn 

_ \Sink 
0.2 s 

Circuit VIN-GND Current) - µA 

Internal Ref erence-1 Vref 1 2.lS 2.30 2.4S v 

Common Mode Range CMRH 1. s - s v 
Position 
Sensing Input Current I11 Vrn=2. SV - 0.2 3 µA 

Circuit Voltage Gain (Each Hall 
GvHo 

Vrn=SV 
40 47 dB 

Input to OUT) Vcc=12v Sl 

Upper Side Saturation VsAT(U) Io=l. OA - 1. 2 1.9 
Output Lower Side Saturation VSAT(L) 
Driver 

Io=l. OA - 0. 7 1. s v 

Quiescent Voltage Vos Vrn=l. OV s.o s.s 7.0 
Quiescent Voltage 

VooF 
Each Output - 2S so mV 

Difference to Output 

Open Loop Gain GvFG fFG=lkHz - 70 - dB 

Band Width fFG DC - so kHz 

Output Voltage Swing VFGO IFGo=SmA 1.0 2.1 4 
FG Amp v 

FGS Saturation VsAT(FGS) IFGs=4mA - O.lS 0.2S 

Internal Reference-2 Vref 2 2.1 2.S 2.9 v 

Hysteresis Voltage VHYS - 100 2SO mV 

FWD Operating 
VFvm 4.0 - Vee v Voltage 

Rotation Operating 
Direction STOP 

Voltage VsTOP 1. 9 - 3.1 v 
Control Operating 

----- -·-

REVERSE Voltage VREV 0 - 1.3 v 
--+- -------

Regulator Output Voltage VREG IF=lOmA 4.7 S.l s.s v 
Thermal Shutdown Operating 

Tsn 
Temperature lSO - - oc 
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-------------------TA8424F 

Operating Mode 

MODE 

Forward 

Reverse 

Stand-By 

Brake 

Hall Sensor 
Output 

FRS 

L 

H 

M 

-

Note 

A 

I 
2 

-A 

La 

Outputs Lb 

Le 

VC 

Vrn> 2 .3V 

Vrn>2.3V 

-

Vrn<2.3V 

Low Imped.:mc:e 

Ha 

OUTPUT 

La=Ha-Hb 

Lb=Hb-Hc: 

Lc:=Hc:-Ha 

La=-(Ha-Hb) 

Lb=-(Hb-Hc:) 

Lc:=-(Hc:-Ha) 

Center (Note) 

Center (Note) 

Hb He 

-377-

Hb=Asin(0-120°) 

Hc:=Asin(0-240°) 



TA8424F--------------------------------------

(1) Control Gain (Gvco) 

Vee 

TO BIAS CIRCUIT 

OUTPUT TRANSISTORS 

Yre f I = 2.3V 

(~) VNF 

"... VNp= Io, Rp 

Negative Feedback is looped by RF and connected its line to @ pin. 

Feedback Voltage VNF is generated by RF and Output Current Io. 

It is possible to decrease the feedback by connecting a resistor between @pin 

and@pin. 

Input current of Vc(Ic IN) vs Ve characteristic is shown below. 

IcrN-VIN 

~0.2~--~---~--~---~--~ 
0 2 3 

VIN (V) 

4 
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-------------------TA8424F 

(2) FG Amplifier and Hysteresis Amplifier 

A 

Vref 2 = 2.SV 

IFGS 1 

Vee or V reg 

Sc!uni tt Output 

2.SV of Internal Reference is equipped with FG Ampli~ier. FG signal is fed 

into FGrN+ and FGrN- inputs with differencial mode and outputs to FGO ( @pin). 

Amplified FG signal is wave shaped by Hysteresis Amplifier in following stage 

and outputs a wave shaped signal to FGS ( Q]) pin). 

0.2 

> 
~ 

"' CJ 

"' E::' 0.1 
-<: 
"' > 

VsAT(FGS) - lpGs 

v 

6 

(mA) 

8 10 
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TA8424F--------------------------------------

(3) Regulator 

5.6V 

V reg 

Internal regulator outputs SV and this current capability is up to 30mA. 

Vee vs Vreg characteristic is shown below. 

Yreg - Vee 

0 L--'--'---L----'---L----'---'----' 
4 8 10 12 14 16 18 

Vee (v) 

-380-



-------------------TA8424F 

(4) FRS Input (Rotation Direction and Stop Control) 

Vee 

Forward Control Signal 

Reverse Control Signal 

GND 

15 FRS 

FRS input is a control terminal of Motor Rotation Direction and Stop. 

Inputs VFRS Voltage of less than l.3V sets the Motor direction reverse, 1.9-3.l 

sets stop and 4V Vee sets the Motor forward direction. 

VFRS vs IFRS characteristic is shown below. 

0 

R 

v v 
-2 

0 

lFRS - VFRS 

I 
1J-i 

r-1 

s - - - -

3 

VFRS (V) 

~ 

4 
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TA8424F--------------------------------------

> 
s 
£::;' 
< 
"' > 

~ 
0 

0.. 

VsAT(U) - Io 

1.6 

0.8 

0 o.__ _ __. ___ o_..,.4 __ __.___~o""'.8----'--__.,...1.2 

4 

2 

lo (A) 

Pn - Ta 

THERMAL RESISTANCE 

R, h( i-c) = 13°C/W 

R, h( j -a)= 130°C/W 

CD INFINITE HEAT SINKING 

(Z' NOTE 50 X 50 X I mm 3 Fe HEAT FIN 

GlJ NO HEAT FIN 

CD ' \ 

\ 
\ 

I--
~ \ 

"""' & \ 
\ 

..... 
' \ 

Gll ', \ 
~ ..... \ 

---1- - ~-:..~ 
0 0·.__ _ _.___5~0-----''-----1-o~o---'--=~15Lo-~---'200 

Ta (°C) 

VsAT(L) - Io 

0.8 l-----+---+--+----+------1----1 

~ 0.4 1---+--c,..""'......-1"---~1---+v--1----1 
~ Y1 

00~ 
0.4 0.8 1.2 

lo (A) 
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------------------TA8424F 

APPLICATION CIRCUIT 

Note 1. Connect if required (0.1-lµF) 

Note 2. Care should be taken not to have common impedance between RF GND Line and 

other small signal lines for stable operations (especially for Hall Sensor 

GND line) . 
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TA8425H-------
PWM CHOPPER TYPE BIPOLAR STEPPING MnTOR 
DRIVER. 

TA8425H is PWM chopper type sinusoidal 

micro step bipolar stepping motor driver 

Sinusoidal Llicro step operation is 

accomplished only a clock signal inputting 

by means of built-in hard ware. 

1 chip bipolar sinusoidal Llicro step 

stepping motor driver. 

Output current up to l.5A(AVE) and 

2.SA(PEAK). 

PHM chopper type. 
HZIP25-P 

Structured by high voltage Bi-CMOS 

process technology. 
Weight: HZIP25-P: 9.9g 

Forward and reverse rotation are available. 

2, 1-2, Wl-2, 2Wl-2 phase 1 or 2 clock drive are selectable. 

Package: CPP-25 

40kD.(Typ.) of pull up resistors are provided with CK1,CK2, ENABLE terminals. 

40kD.(Typ.) of pull down resistors are provided with Ml,M2, REF n; terminals. 

r1AXHM1 RATPJGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

Cut put Current 

Input Voltage 

Po·hrer Dissipation 

Operating Temperature 

Storage Temperature 

Feed Back Voltage 

;, No heat sink 
,·,;, Tc=85°C 

SYMBOL 

Vee 

VM 

Io (PEAK) 

IQ (AVE) 

VIN 

PD 

Topr 

Tstg 

VI 

RATING UNIT 

5.5 
v 

40 

2.5 
A 

1. 5 

-Vee v 
~~ 5 
-- w 

;,;,43 

-40-85 oc 

-55-150 oc 

1. 0 v 
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BLOCK DIAGRAM 

~C ~A 

.----------113>-----------------<24J-------, 

Cose 

1 

(

REF IN : H) 
VNF=O. 7V 

REF rn: L 

VNF=O. SV 

osc 

MAX 
CURRENT 
LIMIT 

OUTPUT 
CURRENT 
CONTROL 

DECODER 

SG 

OUTPUT 
CURRENT 
CONTROL 

(Signal GND) 

Pull Up/Pull Down Resistance : 40ka(Typ.) 
Q), @ , @ @, @Pin : No Conection. 
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DECODER 
_____ _____, BR I D GE 

DRIVER 

DECODER 
BRIDGE 

ENABLE 

DRIVER 

~----------118 NFB 

GND 
A) 

GND B) 

TA8425H 

j ! 

j 1 



TA8425H 

FUNCTION TABLE 

INPUT 

CKl CK2 

_J H 
I---

JL L 

H __J 
L JL 

_J H 

JL L 

H _J 

L JL. 
x x 

PIN CONNECT! ON 

S-GND 

NC 

ENABLE 

osc 
CW/C'CW 

CK2 

CK! 

Ml 

M2 

REF IN 

NC 

NC 

Vee 
NC 

VMB 

¢8 
P-GND-B 

NFB 

¢B 

0"A 

NFA 

P-GND-A 

¢A 

VMA 

NC 

Cl.J/CCW 

L 

L 

L 

L 

H 

II 

H 

H 

x 

Note. NC: No connection 

EKABLE 

L 

L 

L 

L 

L 

L 

L 

L 

H 

(TOP VIEW) 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

MODE 

CW 

INHIBIT 

ccw 
INHIBIT 

ccw 
INHIBIT 

CW 

INHIBIT 

z 
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INPUT MODE 

Ml M2 (EXCITATION) 

L L 2 Phase 

H L 1-2 Phase 

L H \Jl-2 Phase 

H II 2\Jl-2 Phase 

Z High impedance 

X Don't Care 



TA8425H 

RECOMMENDED OPERATING CONDITIONS (Ta=-40-85°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Supply Voltage Vee 4.5 5.0 5.5 v 
Output Voltage VM 21. 6 24 26.4 v 

r--
Output Current Io UT - l. 5 - A 

- --

Input Voltage VIN - - Vee v 
-

Clock Frequency fcLOCK - - 5 kHz 

OSC Frequency fosc 20 - 40 kHz 

ELECTRICAL CHARACTERISTICS (Ta=25°c, Vcc=5V, VM=24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Input Voltage 
High VIN H Ml,M2,CW/CCW, 

3.5 - Vee v REF IN 
Low VIN L 1 ---

CK2 
GND - l. 5 

ENABLE, CKl, 
Input Hysteresis Voltage Vn - 600 - mV 

---
Ml,M2,REF 

lJN-l(H) 
IN, ENABLE - 125 250 

Vrn=5.0V 

I IN-2 (H) CW/CCH,CK1,CK2, VIN=5. OV - 0 10 
Input Current 

I SOU~CE 
1 40 70 

µi\ 
IIN-l(L) REF IN, VIN=OV -

I IN-2 (L) CW/CCW,CK1,CK2, Vrn=OV - 125 250 
---

Vrn=OV 100 160 TYPE Irn-3(L) ENABLE, -

1 ITN-4(L) Ml,M2, Vrn=OV - 20 50 

Output Open 
40 Vee Icc1 - 55 

Quiescent Current 2 
(2,1-2 Phase excitation) 

mi\ 

Output Open (Wl-2,2W1-2 
Vee Icc2 - 38 53 

Phase excitation) 

Comparator High VNF (H) -
RZF IN H l N~1~e 0.56 0.7 0.82 Ou to:_e_u t On en v 

Reference Voltage 
VNF(L) 

RFF lN L 0.34 0.45 0.66 Low - Output Open 

Output Differencial LVo 
B/i\ -10 10 % - -
Cosc=o.0033µF, RNF=0.7n 

VNF (J:) - VNF (L) LVNF 
VNF(L)/Vgp(H) 

fil f, 7 81 0/ 
/, 

cosc=o.0033µF, RNF=O. 7D 

Note. 2 Phase excitation, RNF=O. 7n, Cosc=O. 0033µF 

-387-



TA8425H 

ELECTRICAL CHARACTERISTICS (Ta=25°c, Vcc=5V, Vw=24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

NF Terminal Current INF - SOURCE TYPE 

OSC Frequency fosc - cosc=O. 0033µF 

Minimum osc Frequency fosc(MAX -

Maximum osc Frequency fosc(MIN -

OUTPUT BLOCK 
Upper Side VsAT Ul 

- IoUT=l.5A 
Lower Side VsAT Ll 

Output Upper Side VSAT U2 
Saturation - IoUT=0.8A 
Voltage Lower Side VsAT L2 

Upper Side VsAT U3 IoUT=2.5A 
-

Lower Side VSAT L3 Pulse width 30ms 

Upper Side VF u IoUT=l .5A 

A/B OUT l Lower Side VF L 
Diode Forward 5 A/B OUT 
Voltage Upper Side VFU2 IouT=2. SA, Pulse 

- l width Output A,B 
Lower Side VFL2 1 

30ms 
Output A,B 

Output Dark Current I Ml - ENABLE : H Level 
(A+B Channels) ---

1M2 - ENABLE : L Level 

2Wl-20 Wl-20 1-20 fl=O/ 8 

2Wl-20 - - fl=l/8 

A-B 2Wl-20 Wl-2¢ - 8=2/8 
REF IN: H 

Chopping 2Wl-20 - - 8=3/8 RNF=O. 7il 
Current VECTOR -

(Note 1) 2Wl-26 Wl-26 1-20 8=4/8 Cosc=O. 0033µF 

2Wl-20 - - 8=5/8 

2Wl-26 Wl-26 - 8=6/8 

2Wl-26 - - 8=7/8 

2 Phase excitation mode VECTOR 

Note 1. Maximum current (O=O) : 100% 

2Wl-26 

Wl-26 

1-20 

2Wl-2 phase excitation mode 

Wl-2 phase excitation mode 

1-2 phase excitation mode 

-388-

MIN. TYP. MAX. UNIT 

- 170 - µA 

25 44 62 kHz 

100 - - kHz 

- - 10 kHz 

- 2.1 2.8 

- 1. 3 2.0 

- 1. 8 2.2 v 
- 1.1 1.5 

- 2.5 -

- 1. 8 -

- 3.2 -
- 1.5 2.1 

- 1. 9 2.5 v 
- 4.0 -

- 1.8 -

- 2.5 -
- - 50 µA 

- 8 15 mA 

- 100 -

- 100 -
83 90 96 

74 82 90 % 
65 74 82 

55 64 72 

45 52 62 

29 39 48 

- 141 -



ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, VM=24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

2Wl-26 Wl-26 1-26 8=0/8 

2Wl-26 - - 8=1/8 

A-B 2Wl-26 Wl-26 - 8=2/8 
Chopping 

2Wl-26 0=3/8 
RFE IN: L 

- -Current VECTOR - RNF=0.70 
(Note 1) 2Wl-26 Wl-26 1-26 8=4/8 Cosc=0.0033µF 

2Wl-26 - - 0=5/8 

2Wl-26 Wl-26 - 0 =6/8 

2Wl-26 - - 0 =7 /8 

2 Phase excitation mode VECTOR 

L'.8=0/8-1/8 

L'.0=1/8-2/8 

L'.8=2/ 8-3/ 8 REF IN: H 
Feed Back Voltage Step 6 VNF - L'.0=3/ 8-4/ 8 RNF=0.70 

L'.0=4/8-5/8 Cose= 

L'.0=5/8-6/8 0.0033µF 

L'.0=6/8-7/8 

tr - RL=2n, VNF=OV, CL=l5pF 
tf 

Output Tr ~LR CK-Output -
Switching Characteristics 

tpHL 

tpLH OSC-Output -
t_E_HL 

Output Leakage Upper Side IoH 6 Vw30V Current Lower Side IoL 

Note 1. Maximum current (0=0) : 100% 

2Wl-26 2Wl-2 phase excitation mode 

Wl-26 Wl-2 phase excitation mode 

1-26 1-2 phase excitation mode 
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MIN. TYP. MAX. UNIT 

- 100 -

- 100 -

- 90 -

83 - -
% 

- 77 -

- 69 -

- 61 -

- 51 -

- 141 -

- 0 -

- 62 -

- 54 -

- 54 - mV 

- 75 -

- 77 -

- 90 -

- 0.3 -

- 2.2 -
- 1. 5 - µs 
- 2.7 -

- 5.4 -

- 6.3 -
- - 50 

µA 
- - 50 



TA8425H 

u 
I 

Pn - Ta 

(j) INFINITE HEAT SINK 

Rth( j -c) = 1.5oC/W 
(2) HEAT SINK 

(with 3.5°C/W Heat Fin and include 1.5 °C 
contact thermal Resistance ; Total 5°C/W) 

C3J NO HEAT SINK Rth(j-a)=25°C/W 

f---+---+---+--+----+----+-...-f---+---- -+--- - - - -t--

'l 40>---+--+--+---+---+---+---+-'<~-~-+---+---+---+---I 

30t---+--+---+--+---+---+---j---+-~->r--+---+--+---l 

20t---+-(2)-
2

-t-~-+i-...........---"""i-<:::-t--+--+---+-~--t~----'-+-+-----I 
~ ~ 

AMBIENT TEMPERATURE Ta (°C) 

TRANSIENT THERMAL RESISTANCE 

NO HEAT SINK 

v 
2°C/W HEAT SINK 

H 

0.5t---+--+-+-+--+-++H--+--+-+-+-+++++---j-+-t-+-+++++---j-t-f--t-++t-H 

10 30 50 100 300500 1x103 3x103 5x103 1x104 

TIME (sec) 
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TA8425H 

TEST CIRCUIT-1: Vrn(H), (L) . Irn(H), (L) 

oscilloscope 

13 
x. _ff 

CLKl Vee v vi </JA 23 
~\19 

0 \ l\1. 2'1 V ·,I'(' '. :) \' 

CLK2 </JA 6 20 

Ml 
8 21 

M2 ¢B 
TA8425H 19 

CW/CCW 16 
</JH 

5 

ENABLE 
18 

REF IN 
10 

SG i1(~ 

TEST CIRCUIT-2: Ice 

u 15 24 

CLK' Vee \'\I 
23 

v M: z,1v ~ ... 
\ l'C. "\ 

CLK2 
20 

Ml 
8 21 

NFA 

M2 TA8-l251l 19 

l'W/l'('\V 
Hi 

ENABLE !8 
NFJJ 

lO ~();1 SG ]'(i 

5V 

c-
C'"; 
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TA8425H 

TEST CIRCUIT-4: VF-U• VF-L 

13 15 24 

VM 
23 </JA 0 

20 
</JA 

8 21 

19 
</JB 

9 TA8425H 

16 
</JB 

18 

10 
ose 

17 

TEST CIRCUIT-6: IoH• IoL 

Yee 
23 

</JA 
0 

6 20 </JA 

8 21 
NFA 

9 19 
</JB 

TA842 5H 

16 
</JB 

18 
NFB 

10 ose A 
4 

SG 

30V 
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TEST CIRCUIT-3: VNf(H), (L) 

CK! 

CK2 
6 

Ml 
8 

M2 TA8425H 

CW/CCW 

ENABLE 

REF IN 
10 

SG PG 
5V 

TEST CIRCUIT-4: VsAT-U, VsAT-L 

CK! 

CK2 
6 

- Ml 
8 

M2 
TA8425H 

CW/CCW 

ENABLE 
3 

REF IN 10 

5V 

18 

23 

20 

21 

19 

16 

18 

lVM: 24V 

NFB 

¢A 

¢A. 

NFA 

¢B 

¢B 

NFB 

osc 

::r: 
s 

0 

Cl 
t-

0 

""' ::r: z 
s '° 0 

Cl 
'-: 

""' $' 
11 

'!.. 

(Note) Adjust a resistance-value so as to get output current: l.SA/O.SA 
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lyM: 24V 

'!.. 

(Note) 
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TA8425H 

CHARACTERISTICS, WAVEFORM 

CK(OSC)-OUT 

CLOCK 
(OSC) 

VM 

OUT 

GND 

tcLOCK 
50% 

Ctosc) 

90% 

50% 

10% 

tr 

tpLH 
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OUTPUT CIRCUIT 

NOISE C:ANCELER CIRC:UIT 

DECODER 

MAX CURRENT 

LIMIT 

Ryy IN 

(

REF IN :H ) 
VNF=0.7V 

REF IN:L 
VNF=O.SV 

OUTPUT CURRENT 

C:ONTROL 

SG 

- 395-
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CHANNEL 8 

11 

+ 

osr 
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TA8425H 

INPUT CIRCUIT 

CKl, CK2, CW/CCW 

Terminals 
00 

~ 

°' ~ 

TO LOGIC 
Q4 

GND 

. OSC Terminal 

Vee 

c: .., 
-"' ~ 

"' CJ 
~ -"' 

"' 

GND 

c: 
-"' 
0 -

c: 
-"' -c: N 

-"' 
"' R5 

R6 

.., 
~ 

"' Note ~ 

8. 9. 10. 3 

..__-----rQ2 Ql 

R5 

R6 

- CJ 
~ -"' 

0 -
Ql 

N c: 
~ -"' 

0 
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c: 
-"' PULL UP RESISTOR 
0 .., 

Note. Ml,M2 : R3=10kn 

REF IN 

ENABLE 

PULL DOWN RESISTOR 

TO COMPARATOR 

R3=6. Skn 

R3=4kn 



TA8425H 

OSC FREQUENCY CALCULATION 

Sawtooth OSC circuit consists of Ql through Q4 and Rl through R4. 

Q2 is turned "off" when Vose is less than the voltage of 2.SV+VBE Q2 approximately 

equal to 3.2V. 

Vose is increased by Cose charging through Rl. 

Q3 and Q4 are turned "on" when Vose becomes 3.2V (Higher level.) 

Lower level of VC4)pin is equal to VBE Q2+VSAT Q4 approximately equal to l.4V. 

Vose is calculated by following equation. 

Vose 5 · (1-e 

1 
COSC · Rl t 

) 

Assuming that Vosc=l.4V (t=tl) and =3.2V (t=t2), 

Cose is external capacitance connected to pin(l\J and Rl is on-chip lOkil resistor. 

Therefore, OSC frequency is calculated as follows. 

tl=-Cosc · Rl · f'n (1 -1_s4 

t2= -Cose · Rl · fn (1 - \
2 

fosc 
1 1 

t2-tl Cose (Rl·f'n (1- 1 · 4 ) - Rl·f'n (1-~ )) -5- 5 

1 
(kHz) (Cose µF) 

6.93·cosc 
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TA8425H 

APPLICATION CIRCUIT 

v------....----1 13 v cc 
+ + 

(Note.3) I (Note. 3) 

CLK CK! 
OUT A 23 /--<i--------.., 

CLK 
CK2 

c p u 

(Note.I) !t G 
I/0 

CW/CCW 
5 CW/CCW 

er: 
'" 
N OUTH 19 

-1 :t-~7-Jv 
ENAHL8 ... 

00 

<: 

""' 
OUTjJ 16 

IVL 8 Ml 

H/L~M2 

H/L ---~ 10 REF IN 

oswzw 

osc 

SG PG 

(Note) Schottky diode (1GWJ42) to be connected additionally between each output 
(pin 16/19/20/23) and GND for preventing Punch-Through Current is recommended. 

(Note) GND pattern to be laid out at one point in order to prevent common impedance. 

(Note) Capacitor for noise suppression to be connected between the Power Supply 
(Vee. VM) and GNn to stabilize the operation. 
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EXCITATION 

2 Phase Excitation (Ml:L, M2:L) 

A 

(%) 
lOOt----1------1--+--+--+--+--+-----t--

-100 f---t------t--+--+---+--+--+-----1--

(%) 
lOOf---1------1--+--+---+--+--+----I--

B Ot----1----+--+--+---+--+--+---+--

-100 f---1-----+--+--+---+--+--+-----l--

10 11 12 13 14 15 16 17 

1-2 Phase Excitation (Ml:H, M2:L) 

CK~ 

(%) 
1001--1---+--+---+--+--+---l-----t---+--
741-1--+--+---+--+--+---l-----t--+--

A 0 r-1---+--+--+--+--+---1-----+--+--

-74 
-100 

(%) 
100 

74 

B 0 

-74 
-100 

10 IJ 12 13 14 15 16 17 18 
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TA8425H 

Wl-2 Phase Excitation (Ml:L, M2:H) 

CK 

(%) 
100 l--+-~+-~+-~-1-~-+-~-t-~--t~---t~~1--~+-~-t--~--t-~--t~~t---~+-~-t--~~ 
90 l--+-~+-~+-~-+-~--+-~-+~--t~---t~~1--~+-~-t--~--t-~--t~~t---~+-~-t--~~ 

-90 1---t---~+-~-t--~-+-~-t-~--t-~--t~--t~-----il--~t---~+-~-+-~--+~---'t--~+-~-+-~~ 
-100 1--t---~+-~-+-~-+-~-t-~--t-~--t~--t~---11--~t---~-t--~--1-~-+~~1--~+-~-+-~~ 

(%) 
100 l--+-~+--~-+-~-+--~---+-~-J-~-+~----->~~1--~+-~-+-~---+-~-+~~t--~+-~-+-~~ 

90 l--+-~+-~+-~-+-~--+-~-t-~--+~-+~---11--~t---~-t--~--+-~--t~~t---~+-~-+-~~ 

74 1--t---~+-~-+-~-+-~--+-~-+-~-+~---t~---11--~+-~+-~-t-~-+~~t--~+-~-+-~~ 

52 t--t---~+-~-+-~-+-~-1-~-+----+-~---t~---11--~t---~+-~-+-~--t~~t--~+-~-t--~~ 

-90 1---1---~+-~+-~-+-~-t-~--+-~-+~--t~---t~~t---~+-~-t-~-+~~1--~+-~+-~~ 
-100 l--+-~+-~+-~---+-~--+-~-+~-+~---t~~l--~+-~+-~--+-~--+~~1---~+-~-+-~~ 

IQ lj 12 13 14 15 16 17 I 8 I 9 I JO I 11 IJ2 1J3 IJ4 IJ5 IJ6 
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TA8425H 

2Wl-2 Phase Excitation (Ml:H, M2:H) 

CK .--

A 

B 

(%) 
lOOr-+----1~+---+--+---+~+-+---+--+----ll--+--+--+----+~1--+-+---+----+~1--+--+---+---+~+--+---+--+----+~+-+--~ 

901-+---i~+--+--+---1~+-+--+--+----ll---+-+--+--+---ll----l---+--+--+~1---+-+--+--+~I---+--+--+-+~+-+-~ 
82r-+----1~+---+---+---+~+-+---+----+----l'--+-+---+----+----ll--+-+---+----+----ll--+--+---+---+~+--+---+--+----+~+-+--~ 

74r-+----1~+---+--+----+~+-+--+----+----l~+-+--+----+----l~+-+---+----+----ll--+--+---+---+~+--+---+--+----+~+-+--~ 

641-+---l~+---+--+--+--+-+--+--+---l~+-+--+--+---j---i---+--+--+---ll---+-+--+--+~I---+--+--+--+~+-+-~ 

52r-+---l~+--+---+---+~+-+--+----+--l~+-+--l---+--l~+-+--+----+--l~-1---+--l----+~l---+-+---l-----+~-I---+-~ 

39f--+---l~+-+--+--+~+-+--+--+---l~+-+--+---+---l~+-+--+--+---l~+-+--+--+~f--+-+--+--+~+--+-~ 

I 

0 

-39 

-52 

-64 
-74 
-82 
-90 

-100 

(%) 
100 
90 
82 
74 

64 

52 

39 

-391-+~l---+---+--t----i~+-+--+--+~l---+-+--+---+~1---+-+--+--+~l---+---+--+---l~+-+--+--+----l~+--+--

-521--+~1---+---+----+---l~+-+--+---+~l---+-+--+---+~l----l---+--l---+~l---+--+----+---l~+-+--+----l-----I~+-+--

-64f-+---ll---+--+--+---f~+-+--+--+~i---+--+--+--+~l---+-+--+--+~l---+---+--+--l~+-+--+--+---I~+--+-~ 

-74f-+---il---+---+--+--l~+--+--+--+~l---+--+--+--+~f--+-+--+--+~f--+---+--+--l~+-+--+--l---I~+--+-~ 
-821--+--ll---+--l----+---l~+--+--+----+~l---+-+--+---+~l---+--+---l-----+~l---+--+----+----l~-l---+--+----I----<~+-+-~ 

-90r-+----11--+---+----+---+~+--+--+----+~1--+---+---+----+~1--+--+---l-----+~l---+--+----+----l~+-+---+---+---l~+--+-~ 

-lOOr-+----11---+---+----+----l~+--+---l-----+~l---+--+---+----+~l---+--+---l-----+~l---+--+----+----l~-l---+--+----1-----1~+-+-~ 

10 ti 12 13 14 15 '6 17 '8 19 110111 112 113114115 '16 117 '18 119 120 121 122123 124 125 t26 t27 128 129 130 131 132 
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TA8425H 

OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP) 

ROTATION ANGLE VECTOR LENGTH 
0 

Ideal Real Ideal Real 

oo oo oo 100 100.00 -

0 1 11. 25 ° 21. 31 ° 100 107.34 -

0 2 22.5° 30.02° 100 103.94 -

0 3 33. 75° 37. 97° 100 104.02 -

0 4 45° 45° 100 104.65 141.42 

05 56.25° 52.03° 100 104.02 -

ff 6 67.5° 59.98° 100 103.94 -

07 78.75° 68.69° 100 107.34 -

ff 8 90° 90° 100 100.00 -

1-2, Wl-2, 2Wl-2 Phase 2 Phase 
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l.5A FULL BRIDGE DRIVER 

TA8428K is Full Bridge Driver IC for B1·ush t!otor 

Rotation Control that has current capability of 

up to 1. 5A(AVE). 

Thermal Shutdown and Short Current Protector are 

provided. 

l.5A MAX (AVE) Full Bridge Driver 

4 Modes (Forward/Reverse/Short Brake and Stop) 

are available with 2 TTL Compatible Inputs 

Control. 

M-SIP 7 Compact SIP Package sealed. 

Free wheeling diodes are equipped. 

Multi Protection System Driver (Thermal Shutdown 

and Short Current Protector) 

Operating Voltage : Vcc=7.0-27.0V 

t~XIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage 

Output Current l AVE 

PEAK 

Input Voltage 

Power Dissipation 

Operating Temperature 

Storage 

!late 

!late 2 

Note 3 

Temperature 

t=lOOmsec 

No heat sink 

Tc=85°C 

vcc 30 v 

Io 1. 5 
A 

3.0 (Note 1) 

VIN -0.3-vcc v 

l.25(Note 2) 
PD \J 

10.0(Note 3) 

To pr -40-85 oc 

Tstg -55-150 ·c 

-403-
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HSIP7-P 

Weight l.9g(Typ.) 



TA8428K 

SLOCK DIAGRAM 
Vee 

!NI 

!NZ 

SHORT CURRENT PROTECTOH 

THEHMAL SHUTDOWN 

FUN CTI ON TABLE 

INl IN2 OUTl OUT2 MODE Note. 6 PIN is Non connection. 

H H L L Brake Note. Heat Fin is connected uith 

L H L H CW/CCW GND with low impedance. 

H L H L CCW/CW 

L L High Ir.ipedance Stop 

[LECTRICAL CHARACTERISTICS (Vcc=24V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION l1IN • TYP. l1AX. UNIT 

CUIT 

Icc1 Stop l1ode - 8 15 

Quiescent Current Icc2 - Forward/Reverse Mode - 35 85 mA 

Icc3 Brake Mode - 16 30 

VIN-L - - 0.8 
Input Voltage - v 

VIN-H 2.0 - -
Input Current IIN-L - Vrn=GND - - 50 µA 

Output Saturation Voltage VSAT - Io=l.SA - 2.2 2.9 v 
Upper and Lower Total 

Output Leakage Current IL - Vcc=2sv - - 50 µA 

VF-U - 2.6 -
Diode Forward Voltage - IF=l. SA v 

VF-L - 1.5 -

Limiting Current Isc - - 3 - A 

Thermal Shutdown 
Tsn 150 oC 

Operating Temperature - - -

tpLH - 1 10 
Propagation Delay Time - µs 

tpHL - 1 10 
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APPLICATION CIRCUIT 

CPU 

Note. Recommend to take approximately 

lOOµs of input dead time for 

reliable operations. 

TERt1INAL DESCRIPTION 

!NJ 

!NZ 

PIN NUMBER NAME DESCRIPTION 

1 IN 1 TTL Compatible Inputs. 

2 IN 2 (PNP Type Low Active Comparator Inputs) 

TA8428K 

=i__ 

---±F 
ov 

ov 

JQQµs 

3 OUT 1 Output Terminals and Free Wheeling Diodes are connected between 

5 OUT 2 each output to GND and Vee. 

4 GND GND Terminal 

6 NC Non connection 

7 Vee Supply Voltage Terminal for Control and Motor 

TA8428K has 2 built-in protective functions which work independently. 

These circuit operations are as follows. 

THERMAL SHUTDOWN 

SHORT CURRENT PROTECTOR 

IN I !NZ 

-405-
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TA8428K 

Thermal Shutdown 

If junction temperature of TA8428K is over the specified temperature (150°C TYP.) by 

excess power dissipation or abnormal ambient temperature change, thermal Shutdown 

circuit turn "ON" and output 4 transistors become High impedance. 

(All transistors turn "OFF") 

Short Current Protector 

Short current protector circuit senses all output transistor current. If output 

transistor current is over the specified limiting current value (JA TYP.), short 

current protector operates and all output transistors periodically turn "OFF" 

(High Impedance Mode) in a period of approxiamtely SOµs. 

This state is continued until the release of over current mode. 

LIMITING LEVEL ON ON ON ON 
( 3A TYP .) 

,--..., r-- .- r--i 

Al I Tr Al I Tr Al I Tr 

OFF OFF OFF 
0 L--

LJ 80/ls TYP; I 

TYP. 
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-------------------TA8428K 

INTERNAL CIRCUIT 

THERMAL 
SHUTDOWN 

JUNCTION 
TEMPERATURE SENSE 

IN! 

OUT! OUT 2 

CONT fWL 

!NH LOGIC 

OUTPUT CURRENT 
SENSE 

!NH SHORT CURRENT 
r.-------1 PROTECTOR 

~-----+---<o-+--------.------~6v 

lN 2 

-407-
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GND 



TA8428K 

Pn - Ta 

CD INFINITE HEAT SINK 

(2) J0°C/W HEAT SINK 

c:ll 20°C/W HEAT SINK 

@ NO HEAT SINK 

Rth 
Rth( i-c) = 60C/W 

8<' Rth( J -a)= J00°C/W 
~ 

"' 
J2 

'" (l) 
:<:: 
0 \ 
~ 
< (ZJ ' \ 
'" 
"' U) 

c; 

"' "' 4 ;::: 
0 

'" 

t---

~ 
\ 

\ 

(2,) ~ 
\ 

1--b::,, \ 
\ 

~ ' 
t---.. ' ~'_,,_ 

\ 

@ 
\ 

', ' \ 

' ' \ --0 -- '--~ 
0 50 JOO J50 200 

AMH !ENT TEMPERAn;RE Ta (°C) 

OUTPUT SATURATION VOLTAGE 

UPPER SIDE 

0.5 1----~------,c---+---+---+---l 

~ 1.0 f--~---f------1'----=t=o~-¢=-,-----I 

c 1.5 l----t-------1---+---+---+---l 
C> 

z 
0 

~ 
< 
eo: 
e:: 
< 
if) 1.5 1-----~----l----+----+---+---l 

~ -. 
0:: LOWEit SIDE 

~ I 0 f---r--------,----t----t--::=-+-"'-:::.....i 

~ 
~ 

0 5 1-----t------l----+----+---+---l 

0 .__ __ .__ _ __, __ ___... __ ___. __ ___,_ __ _, 

0 0.5 1.0 1.5 

"' u z 
""~ t:;;::: 
;;; ;J 
~~ 
...:, 
< -" 
::E 

"'"' "' :r:: 
~ 

u 
u 
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TRANSIENT THERMAL RESISTANCE 
1000 

300 

JOO 

30 

10 i--

J 
O.OJ 

f--" 

O.J JO 

INPUT POWER PULSE 

Pn=JW 

t 

fl 
lmn_ 

JOO 

t ( s) 

__lll]]jj 
JOOO 

QUIESCENT CURRENT 

FORWARD/REVERSE MODE 

60t----t----+---+---+--+---+-I 

40t----+----+----+---+----+---+-< 

20 r 
") 0 JO 20 30 

Vee (V) 



TA8428K 

APPLICATION NOTE 

\/iring Requirements 

Care should be taken not to have a common impedance with output current line and 

logic (or control) signal GND lines for stable operations. 

Recommend to connect additional diodes between GND to Out and Out to Vee terninals 

to improve braking characteristics and reliability. 

@ + 
./ Recommend to connect 
~ directly IC PINs. 

+ 

Output I ine 

Logic GND 

Small signal GND 
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TA8428K 

nOUNTING REQUIREMENTS 

Recommend to use 

spring type washer. 

Fl 

be less than 8kg ·cm. 

-410-

/------Heat Sink 

Flatness is required. 

F3= 2 kg· MAX. 

(Mounting Condition) 

F 1 0 F 2 = 1 kg · MAX 



3.0A FULL BRIDGc DRIVER 

TA8429H is Full Bridge Driver IC for Brush Motor 

Rotation Control that has current capability of 

up to 3.0A(AVE). 

Thermal Shutdown and Short Current Protector are 

provided. 

And also Stand-by function available. 

3.0A(AVE) Full Bridge Driver with Independent 

Motor Driving Power Supply Terminal. 

Stand-by Mode available : IsT ;;::100µA(Hax.) 

Thermal Shutdown and Short Circuit Protector 

Circuit are provided. 

4 Modes (Forward/Reverse/Short Brake and Stop) 

are available with 2 Low Active TTL Compatible 

Inputs Control. 

Free Wheeling Diodes are equipped. 

CPP12 Power Package Sealed. 

Operating Voltage : Vcc(opr.)=7-27V 

Vs(opr.)=0-27V 

t1AXHILJr1 RATINGS (Ta=25°c) 

CHARACTERISTIC 

Supply Voltage 

Output Current l 
Input Voltage 

Power Dissipation 

Operating Temperature 

Storage Temperature 

Note 1 

Hote 2 

llote 3 

t=lOOmsce 

No heat sink 

Tc=90°C 

SYMBOL 

Vee 

AVE 

PEAK Io 

Vrn 

PD 

Topr 

Tstg 

RATillG 

30 

3.0 

4.5 (Note 

-0.3 Vee 

2.25 (Note 

20.0 (Note 

-40-85 

-55-150 
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TA8429H 

HZIP12-P-B 

Weight 4.04g(Typ.) 

UNIT 

v 

1) 
A 

v 
2) 

w 
3) 

oc 

oc 



TA8429H 

BLOCK DIAGRAM 

IN 1 

IN 2 

ST 

Vee 

CONTROL 

SHORT CURRENT 

THER'llAL SHUT DOWN 

STAND-BY 

------~-----<10 Vs 

OUT I 

GND 

Note 1. 3,5,7,9 Pins are Non connection. 

Note 2. Heat Fin is connected with GND 

with low impedance. 

FUNCTION TABLE 

IN 1 

H 

L 

H 

L 

11/L 

INPUT OUTPUT 

IN 2 ST OUT 1 OUT 2 

H II L L 

H II L H 

L II H L 

L H 
High Impedance 

H/L L 

PD - Ta 
30 ...-~~-,..~-------------. 

>--+--+---+--' (l) I NF IN IT E HEAT S INK 

25 .__+--+-_,

1
_.. (ZJ 4.1 °C/W IJEAT SINK 

@ 9 5 °C/W HEAT s INK 

1--t- (i) R, h( J -c) = 3 °C/W 

~" 20 ----~--~~~rs:~~-~~-~----1 
;5~ 

~ 151----1---+---~~J"-,,-+-+--+-~=s,._._--+---+--+-+---< 

b-J !\,. 
I~ \ 

25 50 75 100 125 

AMBIENT TEMPERATURE 

150 

Ta (°C) 
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175 

MODE 

SHORT BRAKE 

CW/CCW 

CCW/CW 

STOP 

STAND-BY 



TA8429H 

ELECTRICAL CHARACTERISTICS (Ta=25°c, Vcc=24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUTT 

Icc1 Stop Mode - 6 12 
Quiescent Current-1 

Icc2 Forward/Reverse Mode - 20 40 mA 
(Vee line) 

Icc3 Brake Mode - 20 40 

Isl Stop Mode - 3 8 
Quiescent Current-2 

Is2 Forward/Reverse Mode 16 40 mA 
(Vs line) -

Is3 Brake Mode - 3 8 

Stand-by Current IsT Vee.vs line total - - 100 µA 

1"L" Level VIN-L - - 0.8 
Operating Voltage l"H" v 

Level Vrn-H 2.0 - -

Input Current Irn-L Vrn=GND - - 12 µA 

Output Saturation Voltage VsATl Io=l.5A - 2.1 2.8 
v (Upper and Lower Side Total) VsAT2 Io=3.0A - 3.3 4.1 

Output Leakage Current IL VL=25V - - 50 µA 

Diode Forward 

J 
Upper VF-U - 5.0 -

Voltage IF=3A v 
Lower VF-L - LS -

Limit ting Current IsD - 5.0 - A 

Thermal Shutdown 
TsD 150 oc - -Operating Temperature 

tpLH - 1 10 
Propagation Delay Time µA 

tpHL - 1 10 
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TA8429H 

TERMINAL DESCRIPTION 

PIN NUMBER NAME DESCRIPTION 

1 INl TTL compatible control inputs. 

2 IN2 (PNP type low active comparator inputs) 

3 NC Non connection,, 

4 OUTl Output terminals, free wheeling diodes are connected between 

8 OUT2 each output with GND and Vs. 

5 NC Non connection. 

6 GND GND terminal. 

7 NC Non connection. 

9 NC Non connection. 

10 Vs Supply voltage terminal for Motor Drive. 

11 Vee Supply voltage terminal for control 

Stand-by terminal. 

12 ST Stand-by state is obtained with this 

GND (or Open). 

NOTE 

Recommend to take approximately 100µs of input dead time 

for reliable operations. 

-414-
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TA8429H 

APPLICATION CIRCUIT-1 (Single Power Supply Operation) 

vcc=24V 

5V 

II 

Vee 

12 ST OUTJ 
VDD 

POI IN I TA8429H 
CPU 

P02 2 
Vss 

IN 2 OUT2 8 

GND 

APPLICATION CIRCUIT-2 (Dual Power Supply (Control and Motor) Operation) 

5V 

VDD POI 

CPU P02 

P03 
Vss 

Note 

+ 
II 

Vee 

Vee= 21 v 

+ ~ 
" 0 

1-----<12 ST OUT! 

IN I TA8429H 

IN 2 O\ lT 2 8 I---+----' 

GND 

Connect directly 
to IC PIN 

Not to have a common impedance with other lines and use low impedance Hire. 

Note. Connect if required. 
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TA8430AF------
STEPPING MOTOR DRIVER 

TA8430AF is 2 Phase Bipolar Stepping Motor Driver IC 

designed especially for low operating voltage use 

FDD and other portable equipments. 

2 Phase Bipolar Stepping Motor Driver 

Operating Voltage : Vee opr=4-6V 

Power Save and Stand-by Mode available 

: Ice stand-by ;;;:100µA 

Built-in Punch Through Current Restriction Circuit 

1,2 and 1-2 Phase Excitation Drive available 

C-HOS Compatible Inputs (INA, INB, PS, ST) 

Output Current up to 400mA(AVE) and 600mA(PEAK) 

Sealed in PFP 16 SM Package 

r!AX rnur1 RATINGS (Ta=25 ° C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Vee 8.0 
Supply Voltage v 

Vs 8.0 

Output Current IojMAX.J_ ±600 
mA 

Io(AVE.) ±400 

VIN, Vps GND-0.4 
Input Voltage v 

VsT, VEN -vcc+0.4 

Power Dissipation (Note) PD 1.4 w 
Operating Temperature Topr -40-85 oc 

Storage Temperature Tstg -55-150 oc 

HSOP16-P-300 

Weight 0.50g (Typ.) 

Note 60X30Xl.6mm PCB occupied in excess of 50% of copper area, mounting. 
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-----------------TA8430AF 

Pn - Ta 
2.4 ~""T""~-.----.-------------, 

Cl) HEAT FIN 

~ 2 .o >--r----;----;--, PCB AREA 60X30X1.6 mm 

COPPER AREA 50% OVER 

(2) NO HEAT FIN z 
8 

1.6 l--t--+~'--1 

~ 8j-a=l40°C/W 

' 0.4 l--+--+~f-+--+--+-r-t.._~r-,ct-r--111 ,- ........ ~ 

0 0 25 50 75 100 125 150 175 

AMBIENT TEMPERATURE Ta (°C) 

tl 300 
z 
< 
'"' "' 
"' 100 

"' "' 50 

30 

10 

-417-

fth - t 

CD NO HEAT FIN INPUT PULTH 

(2J HEAT FIN 
I1Pw 

PCB AREA 6 0 X 30 X l.6mm 

COPPER AREA 50% OVER 
- t(s) 

CD 
r--

"""' 
(2J 

~ v 
1 10 100 1000 

PULTH WIDTH t (s) 



TA8430AF------------------

BLOCK DIAGRAM 

Vee= 5 v 0----------.-------------------, 

Vee 

LOGIC 

"' to 
0 "' "' "' > 

"' I "' ;I; 0 

!NH 

"' "' "' 0 
0 0 "' 0 "' u "' > 

"' "' 0 I "' 
G 

;I; 0 

-" 
8 

G 
!NH 

-" 
0 s 

STAND- BY 
CIRCUIT "' f-< 0 f-< 

G ;::i «: "' -" "-< f-< ;::i 
0 f-< H ,..., 
s ;::i 0 0 

0 > «: I 

_J 
Note I 

Note lo GND terminal of 12/13 connect to FIN. 

Note 2. Output Voltages, appeared at </YA, </YA, </YB and </YB, are adjusted by Rreg when 

Power Save function is selected. 
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TA8430AF 

LOGIC DIAGRAM 

INPUT OUTPUT 

ST EN PS IN r6 r6 Upper Side Saturation Voltage 

H H L L L H Vs-VsAT u 
H H L H H L Vs-VsAT u 
H H H L L H VREG (Note) 

H H H H H L VREG (Note) 

(Note) VREG is a voltage appeared at PIN 7 and its value becomes approximately 

equal to VoUT in powers operation period. 

ST ENA ENE r/JA, r/JA r/JB, 0B MODE 

H L H 00 ENABLE OPERATION 

H H L ENABLE 00 OPERATION 

H H H ENABLE ENABLE OPERATION 

L x x 00 00 STAND-BY 

X Don't Care 

High Impedance 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=SV, Vs=SV, ST=SV, PS=OV, EN=SV) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. 

CUIT 

Icc1 Output Open - 14 

Icc2 Output Open, PS=SV - 14 

Output ENA=OV, ENB=SV 
9 Supply Current IcCJ -

Open ENA=SV, ENB=OV 
Output ENA=OV, ENB=SV 

rcc4 Open - 9 
PS=SV ENA=SV, ENB=OV 

Ices VsT=OV 20 65 

VINH 3.5 -
Source Type 4 ,5 Pin 

VJNL GND -

VENH, VPSH 3.5 -Input Voltage Pull Up Resistance 1 2 
Vs TH ' 

Built-in (lOOkQ) 6 
' 

8 

MAX. 

20 

20 

15 

15 

110 

Vee 

1. 7 

Vee 

VENL, VpsL GND - 1. 7 Source Type Pin 
Vs TL 

-419-
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TA8430AF------------------------------------

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, Vs=5V, ST=5V, PS=OV, EN=5V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

lINH Vrn=3.5V 4 5 Pin - 0 0.1 , 
IINL Vrn=OV - 0.25 0.5 

Current IENH, IPSH VEn=Vps= 3. 5V 1 , 2 , 6 - 0 0.1 
µA Input 

IENL, IPSL VEn=Vps=OV Pin - 0.25 0.5 

lSTH vsr3.5v 8 
- 0 0.1 Pin 

Is TL VsT=OV - 65 110 

VsAT Ul IoUT=lOOmA - 0.8 -

Saturation Voltage VsAT U2 IouT=400mA - 0.9 1. 2 v 
VsAT Ll IouT=lOOmA - 0.1 -
VsAT L2 IouT=400mA - 0.2 0.4 

Output Control VREG 1 RREG=39k'2 IouT=lOOmA - 2.0 - v 
Upper Voltage VREG 2 Vps=SV IouT=400mA - 1. 9 -

Control Circuit 
lREG Output Current 

41 56 71 µA 

Diode Forward VFU lF=400mA 
- 1. 5 2.0 

Voltage 
v 

VFL - 1.0 2.0 

Operating Supply 
Vcc(opr) 4.0 - 6.0 v 

Voltage Range 

IN-6 - 4.5 -
r--------1 
EN-6 - 3 -

r--------1 tpLH 
PS-6 - 4.5 -

f-------1 
Propagation ST-6 RL=S.2'2, CL=l5pF 

- 10 -
Delay Time 

µs 

IN-6 - 0.1 -
r--------1 
EN-6 - 10 -

r--------1 tpHL 
PS-6 - 0"2 -

r--------1 
ST-6 - 5 -
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-------TA8434F 

SINGLE CHIP 3-PHASE MOTOR DRIVER FOR FDD 

SPINDLE MOTOR 

The TA8434F is Single Chip Motor Driver IC for 

FDD Spindle Motor. 

1 Chip Motor Driver with 3-Phase Semi-Linear 

Driving. 

Adjustment Free with Digital Servo System. 

300, 360rpm are Obtaind. 

Output Current 

Operating Voltage 

lo=0.7A MAX. (AVE) 

Vcc=4.25-15V 

Built-in Theraml Shut-Dwan Circuit. 

Built-in Over Voltage Protection Circuit. 

Power Flat Package Sealed. 

I 2 L Structure. 

Built-in Stand-by Circuit. 

t1AXIf1Ut1 RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 18 

Output Current Io 0.7 

Power Dissipation PD 
1. 0 

1. 5* 

Operating Temperature Topr -30-75 

Storage Temperature Tstg -55-150 

'" Hi th Heat-Sink (60 x 30 x l .Gmm Cu 50/;) 
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UNIT 
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~8434F-------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION M1N. TYP. MAX. UNIT 

CUIT 

Operating Voltage vcc 4.25 - 15 v 

Supply Current IcCl ST=GND Output Open - - 200 µA 

Icc2 ST=GND - 25 30 mA 

Gain GHO Output Open - 48 - dB 

Input 
VH 50 - 300 mV 

Sensitivity 
Hall Amp. 

Common Mode 
CMR 1. 0 Vcc-1 v 

Voltage 
-

Range 

Closed Loop 
GFGO 40 46 50 dB 

Gain 

Reference 
Vref 2.35 2.50 2.65 v 

Voltage 
FG Amp. 

Input 
- 2.50 - mV 

Sensitivity 

Input Offset ±2 mV 
Voltage 

- -

Output High VrnT-H 3.5 3.8 4.7 v 
Integrator Voltage Low VINT-L 0.5 1.0 1.5 
Amp. 

A-Input Current IA- - - 0.3 µA 

Open Loop Gain GrnT -3dB Point - 55 - dB 

Speed Input Switching H : 360rpm 3.0 - Vee 
Changing Voltage VMS-th v 

L : 300rpm 0 - 2.0 

Input Current IMS V11S=GND - 5 30 µA 

osc Frequency Range fosc Tj=-30-125°C 300 490 600 kHz 

IoH=-lOOµA 
Vcc-0.1 High Vpwt\ H - -

(fx/8192)<Fc 
OUTPUT-Vcc:50k'1 

PHM Output Voltage Riddle VPH1'1 l'1 OUTPUT-GND:50k'1 - Vcc/2 - v 

(fx/8192)=FG 

IoL=lOOµA 
0.1 Low VpwM L - -

(fx/8192)>FG 
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------------------TA8434F 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, vcc=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Static Voltage V~HD 
GV(INT)=l 

- Vcc-0.7 - v 
V22=(Vcc/2)+1V 2 

Output Gv(rnT)=l 
Refferencial /vM-diffl - 10 55 mV 
Voltage-1 V22=(Vcc/2)+1V 

Output 
Stage GV(INT)=l Output 

Refferencial lv11-diff2 Ha=Hb=Hc=Vcc/2 - ±1 - v 
Voltage-2 

V22=(Vcc/2)-1V 

Saturation l Upper Vsat u Io=SOOmA - 0.95 1. 7 v 
Voltage J L Vsat L Io=800mA - 0.4 0.55 ower 

Switching H : Stand-by Mode 2.4 - Vee 
Stand-by Voltage VsT-th v 

L : Enable !lode 0 - 0.8 
Input 

Input Current IsT VsT=GND - 0.2 1. 0 µA 

Hall Bias Storation Voltage VsB-SAT IoL=lOmA - 0.22 0.5 v 

Current Limit 
vsrn Rf Voltage 260 300 350 mV 

Operating Voltage 

Thermal Shut Down THD 150 oc - -
Operating Temperature 
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TA8434F------------------

TitH NG CHART 

Ila lib He 

HALL SIGNAL 

La 

OUTPUT Lb 

Le 
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-------------------TA8434F 

BLOCK DIAGRAM 

20- lZOmVp-p 
HALL-AMP 

NI 

ST Vee 

BUFFER 
AMP 

F in/9 

GND 

-425-
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TA8434F--------------------------------------

APPLICATION CIRCUIT 

Vee= 5 v 

f,=8192Xa 

a : FG PllLSE 

5/8) 

H: 360 rpm ( 6/8) 

lL:300rpm (5/8) 

Fin/ 9 

-426-

Rl 29k.O 

R2 64 k.0 

Cl 0.015µF 

CZ 0.68µF 

lttF 

Rl 

5lk.0 



PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR 
DRIVER. 

TAS435H is PWM chopper type sinusoidal micro 

step bipolar stepping motor driver. 

Sinusoidal micro step operation is 

accomplished only a clock signal inputting 

by means of built-in hard ware. 

1 chip bipolar sinunoidal micro step 

stepping motor driver. 

Output current up to 1. 5A(AVE) and 

2.5A(PEAK). 

P\-J1'f chopper type. 

Structured by high voltage Bi-C~!OS 

process technology. 

TA8435H 

HZIP25-P 

Forward and reverse rotation are available. Weight: HZIP25-P: 9.86g (Typ.) 

2, 1-2, Wl-2, 2Wl-2 phase 1 or 2 clock 

drives are selectable. 

Package: HZIP25-P 

Input Pull-up Resistor equipped with RESET and ENAELE 

Output Monitor available with MO. IO(MO) = ±2mA MAX. 

Reset and Enable are available with RESET am1 ENABLE. 

11AXIMU11 RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Vee 5.5 
Supply Voltage v 

VM 40 

Io(PEAK) 2.5 
Output Current A 

lo (AVE) 1. 5 

MO Output Current Io (l10) ±2 mA 

Input Voltage VIN -Vee v 
;,5 

Power Dissipation PD w ,;,·,43 

Operating Temperature To pr -40-85 oc 
Storage Temperature Tstg -55-150 oc 

--------1 
Feed Back Voltage V1 1.0 v 
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TA8435H------------------

BLOCK DIAGRAt1 

osc 

coscl 

Vee 

OUTPUT 

CURRENT 

CONTROL 

MO 

DECODER 

REF IN !0 

(

REF !N:H) 
Vm'= 0.8 V 

REF IN : L 
VNF = 0.5V 

MAX 
CURRENT 
LIMIT 

Pull-up Resistance 

@,@,@Pin 

OUTPUT 
CURRENT 
CONTROL 

GND) 

lOOk.O(TYP,) 

Non Connection 
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-------------------TA8435H 

INPUT 

CKl CK2 CW/CCW RESET ENABLE 

_J H L H 

IL L L H 

H s L H 

L IL L H 

s H H H 

IL L H H 
-~ 

H s H H 

L Jl H H 

x x x L 

x x x x 

INPUT MODE 

Ml M2 (EXCITATION) 

L L 2 Phase 

H L 1-2 Phase 

L H Wl-2 Phase 

H H 2Wl-2 Phase 

Z High impedance 

X Don't Care 

INITIAL MODE 

I\6A 

2 Phase 100% 

1-2 Phase 100% 

IH-2 Phase 100% 

2Wl-2 Phase 100% 

I0B 

-100% 

0% 

0% 

0% 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

PIN CONNECT! ON 

(TOP VIEW) 

MODE 
S-GND 

CW 
RESET 

ENABLE 
INHIBIT 

osc 
CCW 

CW/CCW 
INHIBIT CK2 

ccw CK! 

INHIBIT Ml 8 

CW M2 9 

INHIBIT REF IN 10 

INITIAL 
MO 11 

NC 12 z 
Vee 13 

NC 14 

VMB 15 

)Z!B 16 

P-GND-B 17 

NFs 18 

jZ!B 19 

¢A 20 

NFA 21 

P-GND-A 22 

)Z!A 23 

VMA 24 

NC 25 

Note. NC Non connection 
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TA8435H------------------

RECOMMENDED OPERATING CONDITIONS (Ta=-20-75°c) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP MAX. UNIT 

Supply Voltage Vee 4.5 5.0 5.5 v 
Output Voltage VM 21. 6 24 26.4 v 
Output Current IOUT - - 1. 5 A 

Input Voltage VIN - - Vee v 
Clock Frequency fcLOCK - - 5 kHz 

OSC Frequency fosc 15 - 40 kHz 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, VM=24V) 
TEST 

CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP MAX. UNIT 
CUIT 

High VIN H Ml, M2, CW/CCW, REF IN 3.5 - Vee 
+0.4 ---

Input Voltage ENABLE, CKl, CK2 GND v 
1 Low VIN L --- - 1. 5 

RESET -0.4 

Input Hysteresis Voltage VH - 600 - mV 

IIN-l(H) 
Ml, M2, REF IN 100 nA 
VIN=5. OV 

- -

Input Current 
IIN-l(L) 1 ENABLE, RESET, VIN=OV 

10 50 100 µA 
INTERNAL PULL-UP RESISTOR 

IIN-2(L) SOURCE TYPE, VIN=OV - - 100 nA 
--

Output RESET : H 
Vee Icc1 Open ENABLE : L - 10 18 

(2,1-2 Phase excitation) 

Quiescent Current Icc2 1 Output Open (Wl-2, 2Wl-2 10 18 mA Vee . . ) RESET :H 
-

Phase excitation ENABLE:L 
- ---

5 Icc3 RESET : L, ENABLE : L - -
Vee --- ---

Icc4 RESET : H, ENABLE : L - 5 -

High VNF(H) REF IN: H, L=lOmH 0.72 0.8 0.88 
Comparator 3 Note v 
Reference Voltage Low VNF(L) REF IN: L, L=lOmH 0.45 0.5 0.55 

Output Differencial L:.Vo - B/A -10 - 10 % 
cosc=o.0033µF, RNF=0.8n 

VNF(H) - VNF(L) L:.VNF - VNF(L)/VNF(H) 56 63 70 % 
cosc=0.0033µF, RNF=o.8n 

VoH(MO) Ion=-40µA 4.5 4.9 Vee 
Output Voltage - v 

VoL (MO) IoL=-40µA GND 0.1 0.5 

Note. 2 Phase excitation, RNF=O.Sn, Cosc=0.0033µF 
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-------------------TA8435H 

ELECTRICAL CHARACTERISTICS (Ta=2S°C, Vcc=SV, Vw24V) 

trEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

NF Terminal Current INF - SOURCE TYPE 

OSC Frequency fosc - cosc=0.0033µF 

Maximum osc Frequency ~OSC(MAX) -

Minimum osc Frequency ~OSC(MIN) -

OUTPUT BLOCK 

Upper Side VsAT Ul Iour=l. SA 
Lower Side Vs AT Ll 

Output 
Upper Side VSAT U2 Saturation 4 IouT=0.8A 

Voltage Lower Side VSAT L2 

Upper Side VSAT U3 IouT=2. SA 

Lower Side VSAT L3 Pulse width 30ms 

Upper Side VF Ul IouT=l.SA 
Diode Forward Lower Side VF Ll 5 Voltage Upper Side VF U2 IouT=2.SA 

Lower Side VF L2 Pulse width 30ms 

I Ml 
ENABLE : H Level 
---
RESET : L Level 

Output Dark Current ENABLE L Level 
(A+B Channels) 2 : 

---
IM2 RESET : H Level 

Output Open 

2Wl-26 Wl-26 1-26 0=0/8 

2Wl-26 - - O=l/8 

A-B 2Wl-26 Wl-26 - 0 =2/8 
REF IN H : 

Chopping 2Wl-26 - - 0=3/8 
RNF=0.8n 

Current 
VECTOR -

(Note 1) 
2Wl-26 Wl-26 1-26 e =4/8 

cosc=0.0033µF 
2Wl-26 - - H =5/8 

2Wl-26 Wl-26 - (j =6/8 

2Wl-26 - - I! =7 /8 

2 Phase excitation mode VECTOR 

Note 1. Maximum current (0=0) : 100% 

2Wl-26 
\Jl-26 

1-26 

2Wl-2 phase excitation mode 
Wl-2 phase excitation mode 
1-2 phase excitation mode 

-431--

!1IN. TYP MAX. UNIT 

- 170 - µA 

2S 44 62 kHz 

100 - - kHz 

- - 10 kHz 

- 2.1 2.8 

- 1. 3 2.0 

- 1.8 2.2 v 
- 1.1 1. s 

- 2.5 3.0 

- 1. 8 2.2 

- 2.~tH-1 
- l.S 2.1 v I 
- 2.5 3.3 

- 1. 8 2.S 

- - so µA 

- 8 lS mA 

- 100 -

- 100 -

86 91 96 

78 83 88 % 
66.4 71. 4 76.4 

SO.S 5S.5 60.5 

3S 40 45 

15 20 25 

- 141 -



TA8435H--------------------------------------

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, vw24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

2Wl-26 Wl-26 1-26 8=0/8 

2Wl-26 - - 8=1/8 

jA-B 
2Wl-26 Hl-26 - 8=2/8 REF IN : L 

Chopping 2'11-26 - - 8=3/8 
RNF=0.8n VECTOR -

Current 
(Note 1) 

2Wl-26 Wl-26 1-26 8=4/8 
cosc=o.0033µF 

2Wl-26 - - 8=5/8 

2Wl-26 Wl-26 - 8=6/8 

2Wl-26 - - 0=7/8 

2 Phase excitation mode VECTOR 

1'8=0/8-1/8 

1'0=1/8-2/8 

1'8=2/8-3/8 
REF IN: H 

Feed Back Voltage Step "'VNF - 1'8=3/8-4/8 
RNF=0.8.Q 

1'8=4/8-5/8 Cose= 
0.0033µF 

1'8=5/8-6/8 

1'8=6/ 8-7 I 8 

tr RL=2.Q, VNF=OV 

tf CL=l5pF 

tpLH CK-Output 
tpHL 

Output Tr tpLH OSC-Output 
Switching Characteristics 7 

tpHL 

tpLH --

tpHL 

tpLH 

tpHL 

Output Leakage Upper Side IoH 6 
Current j Lower Side IoL 

Note 1. Maximum current (8=0) : 100% 

2Wl-26 2Wl-2 phase excitation mode 

Wl-26 Wl-2 phase excitation mode 

1-26 1-2 phase excitation mode 

RESET-Output 

---
ENABLE-Output 

VM=30V 
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MIN. TYP. MAX. UNIT 

- 100 -

- 100 -

86 91 96 

78 83 88 % 
66.4 71.4 76.4 

50.5 55.5 60.5 

35 40 45 

15 20 25 

- 141 -

- 0 -

32 72 112 

24 64 104 

53 93 133 mV 

87 127 167 

84 124 164 

120 160 200 
- 0.3 -

- 2.2 -

- 1. 5 -

- 2.7 -

- 5.4 -
µs 

- 6.3 -

- 2.0 -
- 2.5 -

- 5.0 -

- 6.0 -

- - 50 
µA 

- - 50 



u 
I 

()) INFINITE HEAT SINK 

Rth(j-c)= l.5oC/W 
C2) HEAT SINK 

Pn - Ta 

(with 3.5°C/W Heat Fin and l.5°C 

contact thermal Resistance; Total 5°C/W) 

@ NOHEATSINK Rth(j-a)=25°C/W) 

AME! ENT TEMPERATURE Ta (°C) 

TRANSIENT THERMAL RESISTANCE 

NO HEAT SINK H 
30i--~+--+--+-t-+-H++--~-+--+--+-t-+-t-tt+--~-+--+-~~~~~~~-+-++++H 

v 

0.5i--~-t---t--+-+-+-t-tt+-~-t--+--+-+-+-++++-~-+--t--+-+-+-++t-+-~-+---+--+-++++H 

0.3i--~-+--+-~'-+-++-H+~-+~,___,-+-++-H+~-+~,___,--+-+-+-+++~-+~+-+-+--++++< 

10 30 50 JOO 300 500 1x10
3 

3x!0
3 

sx10
3

1x10
4 

TIME (Sec) 
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TA8435H 

TEST CIRCUIT-1: VIN (H), (L) • IIN(H), (L) 

oscilloscope 

13 x 
y 

Vee MO VM 

</JA 
24V 5V 

eKZ 

</JA 

RESET 

Ml </JB 
TA8435H 

MZ </JB 

eW/eew 

ENABLE 4 

REF IN 

SG PG 

TEST CIRCUIT-2: Ice. IM 

13 

eLKl Vee VM 

eLKZ 23 

RERET 

Ml TA8435H 

MZ 

eW/eew 

ENABLE 

10 
SG PG "-< 

5V 
0. 

0 
0 

"' "' 
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TA8435H 

(Note) Adjust a resistance-value so as to get output current: l.SA/O.SA 
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TA8435H 

TEST CIRCUIT-5: VF-U, VF-L 

l.5A 
13 

TA8435H 

10 

TEST CIRCUIT-6: IoH• IoL 

TA8435H 

30V 
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CHARACTERISTICS, WAVEFORM 

CK(OSC)-OUT 

CLOCK 
(OSC) 

OUT 

GND 

TA8435H 

tcLOCK 

10% 

t LH 
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TA8435H 

OUTPUT CIRCUIT 

DECODER-----~ 

MAX CURRENT 

LIMIT 

OUTPUT CURRENT 

CONTROL 

SG 
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TA8435H 

INPUT CIRCUIT 

. CKl, CK2, CW/CCW, Ml, M2, REF IN Terminals 

Vee 

To Logic 

GND 

RESET, ENABLE Terminal 

Vee 

To Logic 

GND 

. lOOkD of Pull-up Resister is equipped. 

. osc Terminal 

Vee 
c: 
" 0 

c: To Comparator 

"' " "' 0 QI 

q 
N .>: 

M 
q "' 

0 

.>: 

"' 0 

GND 
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TA8435H 

OSC FREQUENCY CALCULATION 

Sawtooth OSC circuit consists of Ql through Q4 and Rl through R4. 

Q2 is turned "off" when Vose is less than the voltage of 2.SV+VBE Q2 approximately 

equal to 2.SSV. 

Vose is increased by Cose charging through Rl. 

Q3 and Q4 are turned "on" when Vose becomes 2.SSV(Higher level). 

Lower level of V (Mpin is equal to VBE Q2+VsAT Q4 approximately equal to l.4V. 

Vose is calculated by following equation. 

1 

Vose = s · (1-e 
cosc · Rl t 

Assuming that Vosc=l. 4V ( t=tl) and =2. SSV( t=t2) 

Cose is external capacitance connected to pin® and Rl is on-chip lOkn resistor. 

Therefore, OSC frequency is calculated as follows. 

tl=-Cosc · Rl · £n (1 - _!_._± ) 
5 

2 C · Rl · "n (1 -
2

· 85 
t =- osc JC 5 

fosc 
1 

t2-tl 
Cose (Rl·fn (1 -

1
"

4 
5 

1 

- Rl·fn (1 - ~)) 
5 

1 
~ 5 .lS·Cosc (kHz) (Cose µF) 
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APPLICATION CIRCUIT 

Vcc=sv 

CLK 
CKl 

CLK 
CK2 

CPU CW/CCW 
5 CW/CCW 

1/0 

IJ -le ·1 f 
2 RESET 

-'( ;j'.-7·1v 
ENABLE 

H/L ---0 Ml 

H/L __ ___,_, M2 

H/L ---~ 10 REF IN 

osc 
SG 

TA8435H 

VMB VM=24V 

+ 

VMA 
I (Note.3) 

OUTA 23 

(Note. l) 

H 0) 
OUTP,: 20 

::r: 
LD 

"' 
"' 00 

~ 

E-< 

0.8.n/2W 
NFA 2lt---YY\r~ 

PG 

17 22 

(Note. 1) Schottky diode (3GWJ42) to be connected additionally between each 
output (pin 16/19/20/23) and GND for preventing Punch-Through Current 

(Note. 2) GND pattern to be laid out at one point in order to prevent common 
impedance. 

(Note. 3) Capacitor for noise suppression to be connected between the Power 
Supply (Vee. VM) and GND to stabilize the operation. 
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TA8435H 

EXCITATION 

2 Phase Excitation (Ml:L, M2:L) 

CK 

-
MO 

r---
(%) 

100 i--t---+---t-----r----;----i---t----ji---

A 0 r--t---+----t-----r----;----i------t-~r---

-100 i--t---+----t-----r----;---r-----t----j!--~ 

(%) 
100 i--t---+---r-----r-----i------r---r----,r--

B 0 r---r---r-----r-----i-----r---.-------r--r---

-100 f-+--+---+----+---+---+---i--+-~ 

10 11 I 2 t 3 I 4 I 5 t 6 t 7 

1-2 Phase Excitation (Ml:H, M2:L) 

CK 

MO 

(%) 
100 

71.4 

A 0 

-71.4 

-100 

(%) 
100 

71.4 

B 0 

-71.4 

-100 

t 0 11 t 2 I 3 t4 I 5 16 17 !8 
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TA8435H 

Wl-2 Phase Excitation (Ml:L, M2:H) 

CK 

MO 
t---

(%) 
100 

91 

71.4 

40 

A 0 

-40 

-71.4 

-91 

-100 

(%) 
100 

91 

71.4 

40 

B 0 

-91 t--+-~-1-~--t~~t-~-+-~--t~~t--~+-~---t-~-----t~~-t-~---t-~--t~~r-~-r-~--;-~--< 

-1001--+-~-+-~--t~~t-~-+-~--t~~t--~+-~---t-~--t~~-t-~---t-~-----t~~t-~--1-~-t~--i 

tO t 1 t 2 13 t4 t 5 t 6 t7 t 8 t9 t!O tll t12 tJ3 t14 t15 t 16 
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TA8435H 

2Hl-2 Phase Excitation (Ml:H, M2:H) 

CK 

MO 

(%) 
100 

91 
83 

71.4 

55.5 

40 

20 

A 0 

-20 

-40 

-55.5 

-71.4 

-83 
-91 

-100 

(%) 
100 

91 
83 

71.4 
I 

55.5 

40 

20 

B 

-20 

-40 

-55.5 

-71.4 

-83 
-91 

-JOO 

to t1 12 t3 t4 ts t6 t7 ta tgtlO 111t12113tl4t1st1st1111at1st20t21t221 23 t24t2st2st21t2st29t30t3It32 
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TA8435H 

ENABLE AND RESET FUNCTION AND MO SIGNAL 

ENABLE Signal disables only Output Signal. 

Internal logic functions are proceeded by CK signal without regard to ENABLE signal. 

Therefore, Output Current is initiated from the proceeded timing point of internal 

logic circuit after release of disable mode. 

Fig.l shows the ENABLE functions, when the system is selected in 1-2 Phase drive 

mode. 

Fig.l 1-2 Phase drive mode (Ml:H, M2:L) 

CK 

---
ENABLE 

RESET I 

I I I 
MO 

+-~ (%) 
100 

71.4 

A 0 

-71.4 

-100 

10 11 12 t 3 OFF I 7 18 I 9 t 10 t 11 112 
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TA8435H 

Outputs are initiated from the initial point after release of RESET (High) as shown 

in Fig. 2. 

Fig. 2 1-2 Phase drive mode (Ml:H, M2:L) 

Low level active of RESET initializes internal decoder and MO becomes low. 

CK 

(%) 
100 

71.4 

A 0 

-71.4 

-100 

110 (Monitor Output) Signals can be used as rotation and initial signal for stable 

rotation checking. 
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------------------.TA8435H 

OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP) 

(2 PHASE ONLY) 

83 91 100 

ROTATION ANGLE VECTOR LENGTH 
e 

Ideal Real Ideal Real 

BQ 00 oo 100 100.00 -

81 11. 25 ° 11. 31 ° 100 101.98 -

Oz 22.5° 23. 73 ° 100 99.40 -

83 33.75° 33. 77 ° 100 99.85 -

84 45° 45° 100 100.97 141. L,2 

es 56.25° 56.23° 100 99.85 -

86 67.5° 66.27° 100 99.40 -

87 78. 75° 78.69° 100 101. 98 -

83 90° 90° 100 100.00 -

1-2, Wl-2, 2Wl-2 Phase 2 Phase 
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TA8436AF------
TENTATIVE DATA 

SMART r10c; DIJAL H-BRIDGE DRIVER IC 

TA8436AF is a monolithic type bridge driver IC, 

which is composed of 4 MOS FETs output and control 

circuit for Forward, Reverse and Breaking function 

by direct connection with MCU. 

Breaking characteristics is very speedy and powerful. 

Direct Interface with MCU 

4 Mode Functions (Forward, Reverse, Break, Stip) 

Low On-resistance 620'1 

(at Forward, Reverse, ID=l.OA) 

TD=3.0A Peak 

Low Power Dissipation 

Built-in Charge Pump 

20 pin Mini Flat Package 

Compatible with MPC1710BM 

SOP16-P-300A 

Weight 0 • 16 g ( Typ • ) 

r1/\XH1Ur1 RATINGS (Ta=25°C) PIN CONNECTION (TOP VIEW) 

CHARACTERISTIC SY!!BOL RATING UNIT CZL 16 CZH 

Power Supply Voltage (Load) Vs -0.5-8.0 v ClH 2 15 Vpc 

Power Supply Voltage (Control) Vee -0.5-7.0 v C!L 3 14 VpouT 

Power Dissipation PD 650 mW Vs 4 13 OUT 2 

Input Voltage VIN -0.5-7.0 v Vee 12 PGND 

Operating Temperature To pr -30-60 oc IN! 11 OUT 1 

Storage Temperature Tstg -55-125 oC !NZ 10 INVP 

Soldering Temperature for Lead rt 240 oc INSET 8 DGND 

(Note 1) Supply Voltage -0.5-7.0V, equal to input voltage. 

THERAML CHARJlCTERI STI CS 

CHARACTERISTIC SY!\BOL RATING UllIT 

Rth(j-a) 150 
Thermal Resistance °C/W 

Rth (j-c) 33 

-448-



------------------TA8436AF 

OPERATING CONDITION 

CHARACTERISTIC SYMBOL RATING UNIT 

Power Supply Voltage (Load) Vs 2.0-6.0 v 

Power Supply Voltage (Control) vcc 4.5-5.5 v 

Charge Pump Output Voltage Vpc 11.0-17 .o v 

Operating Temperature To pr -30-60 oc 

Charge Pump External Condenser Cl, 2, 3 10-100 nF 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Power Supply Current 
IsT Vcc=5V, VINSET=OV 1. 0 

(Stand-by) 
- - µA 

Power Supply Current 
Ice Vcc=5V 1.0 

(Operating) 
- - mA 

I IN (H) Vcc=5V, VIN=5V - - 1.0 
Input Current µA 

IIN(L) Vcc=5V, Vrn=OV -1.0 - -

VIN (H) 3.0 - -
Input Voltage Vcc=5V v 

VIN(L) - - 0.8 
Input Resistance 

RIN Vrn=5V 35 65 Hl 
INSET, INVP 

-

Output On Resistance 0.41 
(Source) RoNSO - -

Output On Resistance Imn=lA II 

(Sink) RoNSI - - o. 21 

Output Current (Ave) IDS(AVE) - - 1.0 
A 

Output Current (Peak) IDS(PEAK) >T=lOOms - - 3.0 

Vp OUT Output Voltage Vp OUT 11. 0 - 17.0 v 

Charge Pump Output Voltage 
Vpc OFF - - 17.0 

(Load Stand-by) 

Charge Pump Output Voltage 
v 

(Load Drive) Vpc ON 11. 0 - -

Shut Down Circuit 
VINs 2.5 4.2 v 

Operating Voltage 
-

Pump Up Time Tvpc - - 30.0 ms 

Turn On Time TON - - 3.0 µs 

Turn Off Time To FF - - 2.0 µs 

Through Current Ism - - I mA 

Vp OUT Rising Time Tvp OUT C=500pF - - 5 ms 
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TA8436AF 

BLOCK DIAGRAf1 

VpouT 
14 

PRE-
DRIVER 

Vs 

LEVEL rr 11 11 

OUT I 
SHIFT 11 

CIRCUIT SWITCH 

OUT 2 
13 

:::; !Oil 
PWR GND 

-'V'l'v- 12 

Table 1. Truth Table 

INSET INl IN2 INVP OUTl OUT2 Vp OUT 

1 1 1 x 0 0 x 

1 1 0 x 1 0 x 

1 0 1 x 0 1 x 

1 0 0 x 00 00 x 

0 x x x 00 00 0 

1 x x 1 x x 0 

1 x x 0 x x 1 

x : High ll'lpedance 
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Fig. 1 PUMP UP TIME 

C2H 

C2L 
CIH 

C 1 L 

Vm=4.8V 

~ 
SW 

TA8436AF 

D GND P CiND 

CJ ,C2,C3=J00nF 

Vpr 

r 
P GN!l 

Fig. 2 OUTPUT CHARACTERISTIC 

I NI 

I N2 

Vee 

Ice 

TA8436AF 

DGNIJ P GNIJ 

Fig. 3 Vp OUT RISING TIME 

c 211 

C2L 
c Ill 

CJL 

Vm=4.8V 

SW 

TA8436AF 

DGN!l PGN!l 

IR 

Ot'T 1 

R=57fl 

Ol!T 2 

1----n Vpc 

Vp 
OUT 

PGN!l PGND 
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TA8436AF ------------------

APPLICATION CIRCUIT 

5V 

Vee 

""-
Vpc 

" ~ "' 
ciJU 

CZH 
""-
" 0 eZL 
0 

Mell C!H 
""-

" cc etL 
FORWARD 

REVERSE 

ENABLE 

CMOS 

Vp OUT 

ENABLE LOGIC 

DGND 

I 

L-----

o.s.c 

CHARGE 

PUMP 

LEVEL 

SHIFT 

CIRCUIT 

LVOL 
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LOAD 

VrouT 

Vs 

-=- 2.0~ 6.0 v 

l 
OUT 1 

OUT2 



TENTATIVE DATA 

SMART MOS DUAL H-BRIDGE DRIVER IC 

TA8437F is monolithic type Smart MOS IC 2 ways 

!!-bridge driver IC, which employs 2 units of 

!!-bridge composed of l!OS FET output and their 

control unit. 

This IC is suitable for low voltage operating 

stepping motor application. 

Direct Operation by Logic Level Signal from MPU, 

etc. 

High Efficiency for Control-system (CMOS structure) 

and Output Stage (MOS FET structure) 

Lou On-resistance 

Low Power Dissipation 

Built-in Charge Pump 

Built-in Power Save Function 

20 pin Mini Flat Package 

Compatible with MPC171111 

r~XIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Power Supply Voltage (l!o tor) 

rower Supply Voltage (Control) 

rower Dissipation 

Input Voltage 

Operating Temperature Range 

Storage Temperature 

Soldering Temperature for Lead 

Then;1al Resistance 

SYMBOL l!IN. l!i\X. 

VM -0.5 7.0 

Ve -0.5 6.0 

PD - 650 

VIN -0.5 6.0 

To pr -30 60 

Tstg -55 125 

Tl'. - 240 

Rth(j-d - 33 

Rth (j-a) - 200 
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TA8437F 

SOP20-P-300A 

Weight 0.48g(Typ.) 

PIN CONNECTION (TOP VIEW) 

UNIT C!H 20 C!L 

v CZL 2 19 C2H 

v VM 3 18 VG 

mW IA 4 J 7 IB 

v PGND 16 P GND 

2A !5 2B 
"C 

"C 
Ve 14 VMM 

IN! 8 J3 NC 
"C !NZ 12 Ps 

"C/W INC 10 JI DGND 



TA8437F 

BLOCK DIAGRAM 

Ve 

CZH 

C2H 

C!H 

ClL 

!NI 

IN2 

INC 10 

CMOS 

LOGIC 

Ps !2i--------.--. 

DGND 

osc 

CHARGE 

PUMP 

SAVE 

Table 1. Truth Table 

LEVEL 

SHIFT 

Ps INC INl IN2 Hl H2 

1 1 1 1 F F 

1 1 1 0 F R 

1 1 0 1 R F 

1 1 0 0 R R 

x 0 x x 00 00 

0 1 1 1 PSF PSF 

0 1 1 0 PSF PSR 

0 1 0 1 PSR PSF 

0 1 0 0 PSR PSR 
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SW 

F 

R 

PSF 

PSR 

x : 

HI 

(BRIDGE I ) 

H 2 

(BRIDGE 2) 

!A 

IB 

2A 

2B 

~-------116 P GND 

Forward 

Reverse 

High Impedance 

Power Save Forward 

Power Save Reverse 

Don't Care 



TA8437F 

[LECTRICAL CHARACTERISTICS (Ta=25°c) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION l!IN. TYP. t!AX. UNIT 

CUIT 

VL=5.0V, Input: OFF 
Power Supply Current re - - 1.0 mA 

Output: OFF 

lIN(H) Vrn=5. OV - - 1.0 
Input Current µA 

lIN(L) Vrn=OV -1. 0 - -

Input Resistance RIN Vrn=5. OV 35 - (i5 krl 

VIN(H) 2.5 - -
Input Voltage v 

VIN(L) - - 0.8 

Drive Current lDR - - 300 mA 

Output On lsource RoNSO - - 1. 7 
rouT=300mA " Resistance l Sink RONS I - - 1. 3 

Charge Rump Output Voltage Vpc 10 - 15 v 
Charge Pump Turn On Time TVGON Fig.2 - - 3 ms 

Turn On Time TON Fig.3 
- - 5 µs 

Turn Off Time To FF - - 5 

Through Current rsrn - - 50 mA 

11EC0t1MENDED OPERATING CONDITION 

CHARACTERISTIC SYMBOL TEST CONDITION tUN. TYP. t!AX. UNIT 

1Motor VM 2.0 - 6.0 
Power Supply Voltage v l Control Ve 4.5 - 5.5 

Power Gate Voltage VG 10.0 - 15.0 v 
Operating Temperature T -30 - 60 oc 
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TA8437F 

rig. 2 TVGON 

Ve=4.5V 

1 
SW 

,----------- Ve 

C2!1 

C2 
VG 

e 2L l e3 
10.0V 

TA8437F 

Cl 

eJL 

DG!'<D 

CJ,2,3=!0NF 

Fig. 3 OUTPUT HAVE 

Ve VM VMM 
v 111 

4.5 v 6.0V 6.0V IN I, 

IA 50% IN 2 50% VJL !NL, 
IN 

IN I ~ R 

IN 2 ~ 
TPFLH IA, TPRLH 

IE 
TA8437F 

2A IE, 

90% 
2E 

2A 

IE 
R 

JO% 2E, 
IA, 

2E 2A 

TPFHL TPRHL 
R=20ohm 
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APPLICATION CIRCUIT 

5V 

l 

FLOPPY DISC 

MECHANISM 

CONTROLLER 

Ve 

VG 

C2H 

C2L 

c 111 

ClL 

~D 
1 l 

CMOS 

LOGIC 

osc 

CHARGE 

PUMP 

SAVE 

LEVEL 

SHIFT 
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SW 

H 1 

(B!l!DGEJ) 

H2 

(BRIDGE2) 

P GND 

TA8437F 

5V 

2 PHASE 
FULL WAVE 
STEPP ING 
MOTOR 



TA8440H 
TENTATIVE DATA 

DC MOTOR FULL BRIDGE DRIVER 

The TA8440H is a full-dridge driver for selecting 

the forward and reverse running of a motor with 

brushes and is able to control 4 modes of forward, 

reverse, stop and braking. 

The motor driving unit and the control unit have a 

separate power supply line, independently and the 

TA8440H is also usable as a stepping motor driver. 

Output Current is as large as l.5A(AVE) and 

3.0A(PEAK). 

4 modes of forward, reverse, stop, and braking 

HZIP12-P-B 

Weight 3.97g (Typ.) 

are available and a counter-electromotive force absorbing diode has been built-in. 

Thermal Shutdown Circuit Incorporated. 

Input is Compatible with CMOS. 

Built-in Input Pull-up Resistor. BRAKE=40kQ(Typ.) 

Built-in Input Pull-down Resistor. IN,ENABLE=40kQ(Typ.) 

t1AX IMUM RATINGS (Ta=25 QC) 

CHARACTERISTIC 

Supply Voltage 

Input Voltage 

Output Current 
1 Average 

J Peak 

Power Dissipation 

Operating Temperature 

Storage Temperature 

(Note 1) t=lOO[mSEC] 

(Note 2) No Heat Sink 

(Note 3) Tc=75QC 

SYMBOL 

Vee 

Vs 

VIN 

Io(AVE) 

Io(PEAK) 

PD 

Topr 

Tstg 

RATING UNIT 

7 v 
50 

-o.3-Vcc v 
l. 5 

A 
30 (Note 1) 

2.52 (Note 2) w 
20.0 (Note 3) 

-30-75 QC 

-55-150 QC 
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r 

TA8440H 

TRUTH TABLE 

INPUT OUTPUT 
MODE ---

IN BRAKE ENABLE CHOP OUT A OUT A 

H H H L H L CW/CCW 

L H H L L H CCW/CW 
,, ·k L ·;':: 00 00 STOP 
,, L H * L L BRAKE 

H H H H 00 L SHOP 

L H H H L 00 CHOP 

BLOCK DIAGRAM 

r---------( 7 vs 

IN 

BRAKE 

1------t--+----+-------t 8 OUT A 

DECODER ~---+--------{ 12 OUT A 

ENABLE 1 1---...----t 

CHOP 5 1-------i 

~--+--1------------<lO COMMON 

TSD 

Pull-up, Pull-down Resistor 40k'1(Typ,) 
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TA8443F 
f'LL-Pl,lr' 3-PHASE H/\LL ~10TOR PRE-DRIVER 

TA8443F is 3-phase hall motor pre-driver with 

l'LL controller and FWM controller. 

8 bit D/A converter system has been employed 

for each of the speed control system (AFC) and 

the phase control system (AFC). 

TA8443F contains two error amplifiers, adjustable 

oscillator, dead-time control comparator, pulse-

steering flip-flop, amd output-control circuit. 

This is multi-chip IC with TC9203, TA76494 and 

TA7712. 

Start/stop, CW/CC\J and brake function are 

provided. 

Package is OFF-60. 

For further detailes, refer ro each technical 

data. 

flAXH1Ur1 RATHlGS (Ta=25°C) 

BLOCK CHARACTERISTIC 

PULL part Supply Voltage 

(TC9203) Input Voltage 

Supply Voltage 

Ph'1'1 part Amplifier Input Voltage 

(TA76494) Collector Output Voltage 

Collector Output Current 

Controller Fower Supply Voltage 

part Output Current 
(TA7712) 

Position Sensing Circuit 
Input Voltage (Ti=25°C) 

Power Dissipation 

TA8443F Operating Temperature 

Storage Temperature 
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QFP60-P-1414F 

Weight O.Bg(Typ.) 

SYl1ROL RAT IN(; UNIT 

Vaa -3.0-7.0 v 

VIN -0.3-Vaa+0.3 v 

Vccl 30 v 

VrcM Vcc+0.3 v 

VCER 30 v 

Ic 250 rnA 

vcc2 8.0 v 

Io ±25 rnA 

VH ±500 mV 

FD 810 mW 

'~'Ojl_r -30-75 oc 

Tstg -55-150 oc 



PiLOCK DIAGRAf1 

,--

L -
r---

PLL PART 

CRYSTAL 
OSCILLATOR 

NI NZ 

I 
N 

CRYSTAL 
HE FERENCE 
DIVIDER 

S~ITT 

CIRCUIT 

FG 
SYNCHRONOlJSE 
CIRCUIT 

SPEED MONITOR 
& l\EVERSAL 
SENSING 
CI RC!' IT 

FS 1_ FG 

FG 

z 
Ill V IDER 

AFC 

TIMING 

DIVIDER 

( 1 ZB IT) 

I 
- or zo 27 

D!VIDEH 

PWN PART 

ELIP

FLOP 

I D, T. C, 3z 1-------1-------tl---c;.-' 
I 

I +IN! 

-IN! 

+!NZ 

I 

L-

MMV 

POSITION SENSING 

CI RCll IT 

LOW SUPPLY 
VOLTAGE 
PROTECTIVE 

CONTROLER 

DHIVE 

LOGIC 

ROTATION 

GND3 
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LOCK 

RANGE 

SENSING 

CIRCUIT 

Z56 

DIVIDER 

TA8443F 

AFC 

8-BIT 

D/A 

CONVERTER 

APC 

8-BIT 

D/ A 

- - - - , 

IZ AFC 

- _J 
--1 
O.C, 

Cl 

El 

CZ 

~N_I'.Z__J 

~c~zl 
I 

La 

Lb 

Le 

- - _J 



TA8443F 

PIM cormECTION 

0 
~ 

b 

45 

He 46 

He+ 47 

Hb 48 

Hb+ 49 

GND3 1 50 

Ha 

Ha+ 52 

Vcc2 53 

La+ 54 

La 55 

Lb+ 56 

Lb 57 

J _J 
Lb 58 

TEST 59 

J TEST' 60 

1S 
p.. 
u 

POWER DISSIPATION 

Sl: 
b "' u "N ;:i >: u M u 
8 "' ~ en Q I +u Q 

~ oi 
"' " z z b b 

~ "' u C/J 0 '"" '"" "' u 0 "' u ci ~ 

44 43 42 41 40 39 38 37 36 35 34 33 32 

L --1 

2 7 8 10 11 12 13 

b Q 
I~ b '<=< N z u u > 

;:i Q Q x •z Q z p.. ~ 

"' 0 > z > 0 "' 
..,, 

p.. 
0 

~ 
u 

Pn - Ta 
1.2 

0.8 r::::=:::J:::>...~c--+-~-(-_--l-----l-~ 

~ 
0.4 l---+--+---+---+"l~--+-----1 

' ' ' 

0 .__ _ __._ __ _._ __ ..____.._.. __ _.._ _ ___. 

0 40 80 120 

Ta (°C) 
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14 15 

"" en 
N 

" " "' 1'l 

30 NC 

29 -IN 1 

28 +IN 1 

27 GND2 

26 +IN 2 

25 -IN 2 

24 vref 

23 NC 

o.c. 

21 Vee 1 

20 CZ 

19 E2 

18 NC 

17 LD' 

16 LD 

NC non-connect ion 

inner short 



TA8443F 

ELECTRICAL CHARACTERISTICS 
PLL PART (Unless otherwise specified, VDD=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 11IN. TYP. MAX. UNIT 

CUIT 

Operating Supply 
VDD - ;'' 4.5 5.0 5.5 v Voltage 

Operating Supply X' tal=8MHz 
IDD - ";'> - 5.0 12.0 mA Current CPrn=CPouT 

XT fXT - ;'<> 1. 0 - 8.0 
MHz 

Operating CPIN fcp - Square wave ;, 0.05 - 4.0 
Frequency Range Vrn=O. 5Vp-p 

FGIN fFG ;'' - - 10 kHz 
Sine wave 

Input Operating 
FGrn VIN FG 

fFc=lOkHz ;.,. 0.5 - VDD-0.5 Vp-p -Voltage Sine wave 

Ladder 
'~ 

Resistor RL - 30 50 75 ks:J 

AFC, AFC Max. 
D/A Deviation VDD=4.5-5.5V - ±2.5 ±6.5 LSB 

Converter 
Resolution - - VDD/256 - v 

Temperature 
- ±1 - LSB Drift 

Pull up Resistor RIN - Nl,N2, 20/27, R/S ;'' 10 30 50 ks:J 

Input L llHll Level Vrn Nl,1!2,20/27,R/S VDD x 0.8 - llDD - * Voltage l "L" Level Vn CPIN 0 - VDD x 0. 2 

Input Leak Current Im/In - CPrn ,., - - ±l.0 µA 

Output l "H 11 Level IoH RV,LD 1vow4V -0.5 -1.0 -
- mA 

Current J "L" Level IoL CPouT JvoL=lv 0.5 1. 0 -

Amplifier ~ Rf - 100 200 400 ks:J 
Feedback Resistor FGIN 300 500 800 

*: Guaranteed within the range of VDD=4.5-5.5V, Ta=-30-75°C. 
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P~JM PART (VcCl =15V, f=lOkHz unless otherwise noted) 

. REFERENCE SECTION 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. llAX. UNIT 

Output Voltage Vref Iref=lmA, Ta=25°C 4.75 5 5.25 v 

Regulation 
7V ~Vcc1 ~Iref=lmA 

8 25 Input REC IN - mV 
Ta=25°C 

Output Regulation REGL lmA~Iref ~lOmA, Ta=25°C - 1 15 mV 

Output Voltage Change with -30°C~Ta~ +75°C 
Vref/T - 0.01 0.03 %/oC 

Tempera tu re Iref=lmA 

Short-circuit Output Current 
I short Vref=O 50 mA 

Note 2 
- -

· OSCILLATOR SECTION 

CHARACTERISTIC SYMBOL TEST CONDITION ~ MIN. TYP. !!AX. UNIT 

Frequency fosc CT=O. OlµF, RT=l2k - 40 - kHz 

Standard Deviation of All values of Vee, CT, 
Note 3 fDIV - 3.0 - % 

Frequency RT, Ta constant 

7V ~vcc1 ;;;.4ov, CT=O.OlµF 
Frequency Change with Voltage LlfVIN - 0.1 - % 

Ta=25°C, RT=l2kst 

Frequency Change with 0°C~ Ta;;;_ 70°C, CT=O.OlµF 
llfTa - 1 2 % 

Temperature RT=l2kS"l 

· DEAD-TIME CONTROL SECTION 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Input Bias Current IIND o~vI;;;.5.25v - -2 -10 µA 

llaximum Duty Cycle, 
Dy MAX Vr=O 45 48 - % 

Eqch Output 

Vn1-l Zero Duty Cycle - 2.8 3.3 
Input Threshold Voltage v 

VTH-2 Maximum Duty Cycle 0 - -

· PW!\ COMPARATOR SECTION 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. ~lAX. UNIT 

Input Threshold Voltage VTH Zero Duty Cycle - 4 4.5 v 

lnput Sink Current II V(pin 31)=0.7V 0.3 0.7 - mA 
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· ERROR-AMPLIFIER SECTION 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. 

Input Offset Voltage Vro Vo PIN31=2.5V - 2 10 

Input Offset Current Iro Vo PIN31=2.SV - so 250 

Input Bias Current Im Vo PIN31=2.SV - 0.1 1 

Common-mode Input Voltage 
CMRrn 7V ;?:VcC1 ~40V -0.3 Vcc-2 l\ange -

Open-loop Voltage 
Gv Vo PIN31=0.5-3.SV 70 95 -

Amplification Ta=25°C 
Unity-gain Bandwidth fo Ta=25°C - 350 -

Common-mode Rejection Ratio CMRR VcCl =40V, Ta=25°C 65 90 -

Output Sink Current Io Vo PIN31=0. 7V 0.3 0.7 -

Output Source Current Ib Vo PIN31=3.SV -2 -10 -

• OUTPUT SECTION 

CHARACTERISTIC SYMBOL TEST CONDITION r!IN. TYP. MAX. 

Collector Off-state Current IcER VcE=40V, Vcc=4ov - - 100 

Emitter Off-state Current IE(OFF) Vcc 1=vc=40v, VE=40V - - -100 

Collector- Common-
VcE(sat) Ic=200mA, VE=OV 0.95 1. 3 

Emitter Emitter 
-

Saturation Emitter 
VcE(ON) IE=-200mA, Vc=lSV 1.6 2.5 

Voltage Follower 
-

Output Voltage Rise Time trl Vcc1=lSV, RL=l50,Ta=25°C - 100 200 

Output Voltage Fall Time tfl Ic ~lOOmA, Common-Emitter - 25 100 

Output Voltage Rise Time tr2 Vcc1=lSV, RL=l50,Ta=25°C - 100 200 

Ougiut Vol ta_g_e Fal:lTime tf2 I~lOOmA,Common-Follower - 40 100 

· SUPPLY CURRENT 

CHA.RACTERISTIC SYMBOL TEST CONDITION l1IN. TYP. IIAX. 

Vccl=lSV, All other 
Standby Supply Current Icc(SB) - 8 12.5 

inputs and outputs open 

/we rage Supply Current 
V(pin 32)=2V, CT=O.Ol1-1F 

10 Icc(BI) - -
RT=l2hl, Vcc1=lSV 

llote 

Note 2 

!Jote 3 

All typical values except for temperature coefficients are at Ta=25°C. 

Duration of the short-circuit should not exceed one second. 

Standard deviation is a measure of the 
N 

statistical distribution about the ~ (Xn-X) 2 

o= n=l 
N-1 

mean as derived from the formula. 
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TA8443F 

CONTROLLER PART (Unless otherwise specified, Vcc2=5V, Ta=25°C) 

TEST 
TEST 

CHARACTERISTIC SYMBOL CIR- CONDITION MIN. TYP. MAX. UNIT 
CUIT 

Operation Power Supply Voltage Vcc2 opr - 4.75 5.00 5.25 v 

Power Supply Current 1cc1 Stop State - 3.4 6.0 - mA 
I~ Output Open - 17.0 26.0 

Upper Side VSAT U-1 RL=200'1 - 1. 3 2.0 

Saturation Voltage VSAT U-2 RL=2k'1 - 1.0 1. 3 - v 
Lower Side VSAT L-1 RL=200'1 - 0.8 1. 2 

VSAT L-2 RL=2k'1 - 0.18 0.4 

Leak Current 
Upper Side lL u - - 100 - µA 
Lower Side lL L - - 100 

Common Mode 
CMR H 2.0 4.5 Position Voltage Range - v 

Sensing -
Input Input Sensitivity VH 20 - -

mV 
Input Hysteresis VH-Hye 2 7 15 

Operation "H" VIN R(H) - 4.0 - -
START Input v 
(RUN) 

Input Voltage "L" VIN R_{_L) - - - 1.0 

Input Current "L" lIN R - VIN R=l.OV - - 200 µA 

Operation "H" VIN C(H) - 4.0 - -
CW/CCW Input Input Voltage v 
(FWD/REV) 

"L11 VIN C(L) - - - 1.0 

Input Current "L" IIN C - VIN c=l.OV - - 200 µA 

Operation "H" VIN B(H) - 4.0 - - v 
BRAKE Input Input Voltage 

"L" VIN B(L) - - - 1. 0 
(BRAKE) 

Input Current "L'' Im B - VIN N=l.OV - - 200 µA 

Output Current "H" IFGH - 80 - - µA 

FG Output Output Voltage "L" VFGL - lFG=0.3mA - - 0.4 v 
C=O.lµF 

Pulse Width TFG 0.9 1.0 1.1 ms 
R=l0k'1 
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PLL PART OPERATION 

1. Crystal oscillation terminals (XT,XT) 

• The crystal oscillator is used by connecting as shown below. 

TRIMMER • CL of 10-30pF is appropriate. 

Crystal oscillation frequency is calculated by the following equation 

according to number of FG pulses of a motor to be used. 

fx = ~O XFG' x 128 x (20 or 27) x N (Hz) 

(Note) (20 or 27): 20 at 20/27="H" or Open. 

27 at 20/27="L". 

TA8443F 

fx: Crystal oscillation frequency, FG': number of FG pulse generated per 

revolution of motor, R: revolution of motor per minute, N: Ratio of 

frequency division of the crystal reference frequency divider. (Refer to Item 9.) 

Maximum operating frequency is above 8Hllz and crystals up to 8MHz can be used. 

2. Reference frequency input/output terminals (CPIN, CPouT) 

fX Divided output ~ from the crystal reference frequency divider is available 

at CPouT, which is normally connected CPrN. 

When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor 

speed can be finally adjusted. 
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3. FG pulse input terminal (FGrN) 

This is the input terminal of FG pulse that shows the motor speed. 

This FG pulse becomes comparision frequency. 

This terminal has built-in Amplifier and Schmitt circuit. 

FG pulses are applied through capacitor coupling and small amplitude is enough 

for proper operation. 

4. Lock range switching terminal (20/27) 

This terminal is for switching rock range of motor, with a pull-up resistor and 

chattering preventive circuit. 

(TRUTH TABLE) 

20/27 DIVIDED FREQUENCY LOCK RANGE 

L 1/27 +3.4--3.9% of reference cycle 

H or NC 1/20 +4.6--5.3% of reference cycle 

5. APC, AFC output terminal (APC, AFC) 

AFc (speed control output) is a F-V converter for FG frequency, and is 

consisting of a 8 bit D/A converter. 

APC (phase control output) is a phase comparator (¢-V converter) that compares 

phase difference¢ between 1/2 FG and reference frequency FS', and is also 

consisting of a 8 bit D/A converter. 

Both APC and AFC perform the following 3 operations according to FGIN frequency. 

a. When FGIN frequency is within the lock range: 

Both APC and AFC perform the normal operation for FGrN. 

b. When FGrn frequency is below the lock range (under speed): 

APC and AFC outputs are both fixed at "H" level. 

c. When FGIN frequency is above the lock range (over speed) : 

APC and AFC outputs are both fixed at "L" level. 

When a motor is in STOP state (P/S=H or NC), both AFC and PAC are fixed "L" 

level. 
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f 

AFC Output change status for FG1N 
frequency 

FIXED AT 1 H 1 LEVEL 

H1---~--~ 

FIXED AT 1 L 1 

LEVEL 

L~----~~-~-~~----

I O% I 
UNDER SPEED 

0

LOCK RANGE OVER SPEED 

FGIN FREQUENCY 

TA8443F 

APC Output change status for phase 
difference ii 

H 

z D/A OUTPUT 
;;: 
t: 
ii< 

"' f-< " ::iz 
'"~ f:;o; 
o~ 
uu 
'" 0 ~"1 

L 
0 Zx 

PHASE DIFFERENCE ¢ 

AFC and APC timing chart within lock range. 

a. AFC (SPEED CONTROL SYSTEM) 

FG _fl PULSE 

CLOCK Jill 
LOAD _fl PULSE 

AFC I 
OUTPUT 

b. APC (PHASE CONTROL SYSTEM) 

REFERENCE 
FREQUENCY _J FS'PULSE 

~ FG ~ PULSE 

APC 
OUTPUT 

~ 

R 
...__________.~.____ ._____. __ 
~ ~------'~~
I [ 

I 
¢ 

·~ 
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6. Lock detecting terminal (LD) 

This terminal is the lock detecting output and is placed at "H" level when FGrN 

frequency is within the lock range and otherwise, placed at "L" level. 

7. RUN/STOP input terminal (R/S) 

RUN/STOP signals of the motor are input to this terminal. 

This terminal has a pull-up resistor and a chattering preventive circuit. 

During RUN (R/S=L), AFC, APC and LD perform the above-mentioned operations for 

FGrN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed at 

"L" level. 

8. Reverse signal output terminal (RV) 

At the switching og lock range from 1/20 to 1/27 or the operating from RUN to 

STOP, reverse signal for braking the motor is output through this terminal. 

Change of RV output status 

PREVIOUS STATUS ~ RV OUTPUT CHANGE I ~ RV OUTPUT CHANGE l TO "H" LEVEL TO "L" LEVEL 

During normal rotation When the lock range is When the motor speed is 

(during lock) at 1/20. switched from 1/20 to locked at 1/27, or when 

1/ 27. FGIN l/8FS, or when the 

lock range is switched 

from 1/27 to 1/20. 

During normal rotation When the operation is When FGIN l/8FS or when 

(during lock) at 1/20 switched from RUN to the operation is switched 

or 1/27. STOP. from STOP to RUN. 

In other cases than above, RV output is not changed and fixed at "L" level. 

Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20 

(2 times of normal rotation at 1/27), RV output is reset. 
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9. Referecne divided frequency switching terminal (Nl, N2) 

Divided frequency l/N of the crystal reference frequency divider can be switched 

to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used. 

This terminal has a built-in pull-up resistor. 

(TRUTH TABLE) 

Nl N2 l/N l/N: CRYSTAL REFERENCE DIVIDED FREQUENCY 

H H 1/5 

L H 1/6 

H L 1/12 

(Note) Don't use mode, Nl=N2="L", because this mode is test mode. 

CAUTION IN APPLICATION 

APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly 

output from the R-2R ladder type resistor network as shwon in the following diagram. 

Impedance of these outputs becomes equal to the ladder resistor value RL. 

Therefore, input impedance at the receiving side of these terminals shall be 

designed accordingly. 

2RL 
QI APC/ AFC OUTPUT 

RL 

Q2 

OUTPUT 
RL 

LATCH RL = 30- 75k.Q (TYP 50k.Q) 

CIRCUIT Q3 

RL 

QB 

2RL 

A filter for an externally mounted differential amplifier on an application circuit 

shall be selected to meet the response characteristic of a motor to be used. 
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P\,lr1 PART OPERATIO~l 

The uncommitted output transistors provide either common-emitter or emitter

fol lower output capability. 

Push-pull or single-ended output operation may be selected through the output-control 

function. 

The architecture of the TA8443F prohibits the possibility of either output being 

pulsed twice during push-pull operation. 

VOL Tl\GE \,'AVEFORr1S 

VOLTA(; E 

AT Cl 

VOLTA(; E 

AT C2 

VOLTAl;E 

AT CT 

DEAD TIME 
l'ONTHOL 
JNl'l'T 

FEED[lACK 
( 31 P 1 n) 

1)1 TY 
CYCLE 

ov 
I 
I 
I 
I 

0.7 v '---------4---1--__,
~ MAX 

\LAX 
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TA8443F 

CONTROLLER PART OPERATION 
l. TIMING CHART 

FORWARD ROTATION (Position sensing signal advances Ha->llb+Hc.) 

START/STOP "II" Ha+ ----~--------l---------1----------4-------

CW/CCW "H" !lb+--+--------+--------+---------+---------!---

BRAKE "H" lie+ --------l---------+--------+---------4--~--

REVERSE ROTATION (Position sensing signal advances Ha+Hc+Hb.) 

START/STOP "H" Ha+-----+--------!--------+--------+--------

CW/CCW "L" lib+ -------+---------1---------1---------1-----

BRAKE "JI" H c + --r---------1t----------t--------+---------t--
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2. APPLICATION OF CONTROLLER PART 

Like a video disk player, TA8443P is provided with the stopping function which in a 

short time, stops the motor having a large inertia, and maked the quick disk-change 

possible. To make the frequency generator (FG) unnecessary which was formerly 

required for fetching the rotation signal, the signal from the position sensing 

input is ORed and is output to FG output pin (44 pin). Therefore, for FG output, 

three position sensing outputs (Ha, Hb, He) are ORed, and the rotation speed signal 

of the frequency of six times that of one output can be fetched resulting in making 

it possible to obtain a sufficient controlling characteristic with the F/V 

(Frequency-Voltage) conversion method of mono-stable type. 

(1) Operation of FG Output (44 pin) and TFG (45 pin) 

In Fig. 1, Ql and Q3 are the mono-stable mulit-vibrator to which gate (Q2 base) 

the signal from each position sensing input of Ha, Hb and He is input after 

ORed and shaped in waveform by FE. The pulse width of M11V made by Ql and Q2 

is determined by R2 and C2 to be connected to TFG (45 pin), and the square wave 

having the pulse width to be determined by C2 and R2 is output. 

Of course, this frequency is proportional to the rotation signal and this 

frequency is six times the frequency of each position sensing. (6 per 1 

electrical rotation) F/V conversion operation is made through connecting FGO 

output to LPF for integration. However, if R2 is made variable, the conversion 

gain can be controlled. 

RZ 

Fig. 1 
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(2) Each Control Input 

CW/CCW 
........ ~~~~~~~--<42>--~~~~~~~--< 

AT L,STARTS 

START/STOP CW/CCW 

H H 

H L 

H H/L 

L H/L 

AT H,NORMAL TORQUE 

AT L, REVERSE TORQUE 

AT L,BRAKE 

Fig. 2 

BRAKE OUTPUT 

H Normal torque mode 

H Reverse torque mode 

L BRAKE mode 

H/L STOP mode 

TA8443F 

Note: In STOP mode, @ , @, @ , @ , @and@ pins of output are all made 

OFF. In BRAKE mode,@,@ and@ pins of output are made ON. 

(sweep-out mode) 

(3) Output Circuit 

As shown in the block diagram, in the output circuit, the Darlington emitters 

of PNP and NPN are provided on the upper side, and the lower side is made as 

the open collector or NPN. 

Connect the external transistor in the same manner as that of the application 

circuit. 
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CHARACTERISTIC DATA OF PLL PART 
IMAX(XT) - VDD 

25 ..-------.---,-.,...--.---,,--.--,--:----_ 

Ta=25°C 
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APPLICATION CIRCUIT 
5V Z4 v 

"" 

'-' "' A > ,_ A "' "' "" 0 0 A 0:: "' >-1 0 "' 0 "' f-< 0 0 > ' > > 0 

"' La 

Ha + 
Lb 

Ha Le 

Hb+ La + 

Hb Lb+ 

He + Le+ 

He 

BRAKE +!NZ 

CW/CCW TA8443F +IN! 

S/S 

!Zk!1 
CPJN Vref 24 

CPouT 

FGouT -!NZ Z5 

Cl "" "' FGJN "' 0 
0 0 ,_ ,_ 
"' "' XT F.B. 31 

"" Cl "' 
"' § 0 

"' "' XT -IN! 

TEST APC 
l!Ok!1 

u ~ "' "' AFC !Z 
ifJ ,..; 0 

A A A l!Ok!1 
;;a "' z z z f-< f-< 

z z Q ci '-' '-' '-' 0:: 0 

15 
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TA8449P-------
TENTATIVE DATA 

QUAD POLJER OF. AMP 

TA8449P is 0.6A (peak) output current Quad type 

Power Operational Amplifier, and designed for 

CD player by 1 chip (Focusing Tracking Actuator, 

Carrriage and Spindle Motor). 

This IC is suitable for large current driver 

circuit, such as, Motor, Actuator and general 

purpose Power Operational Amplifier. 

• High Output Current 

Built-in Current Limitter 

Built-in Output Enable 

Io(MAX)=0.6A/ch 

Io(AVE)=0.4A/ch 

l.OA(Typ.) 

GND or VEE Enable 

Open or Vee: Disenable 

• Thermal Shut Down Circuit 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Power Supply Voltage 
Vee 

±15 v 
VEE 

Output Current Io(peak) 0.6* v 
Io(AVE) 0.4 

Power Dissipation PD 2.3 w 

Operating Temperature To pr -30-85 oc 

Storage Temperature Tstg -55-150 oc 

~' Single pulse lOOms. 
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BLOCK DIAGRAM 

ENABLE 

H: Operating-
1: Not 

Operating 

IN4+ IN4- OUT4 

INl+ INl- OllTl 
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OUT3 IN3- IN3+ 

8 

VEE OUT2 IN2- IN2+ 

C. L: Current Limitter 



TA8449P 

ELECTRICAL CHARACTERISTICS 

(Unless otherwise specified, Ta=25°C, Vcc=l5V, VEE=-15V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Supply Voltage Icc1 - - 16 35 mA 
Power 

Icc2 - at Disenable - 0 20 µA 

Input Off set Current Iro - - - 100 nA 

Input Bias Current Ir - - - 300 nA 

Input Off set Voltage VIQ - - - 6 mV 

Upper VoH Io=O.lA 
12.0 13.3 -

-
Outpul Maximum Lower VOL - 13.5 -12._(J v 
Amplitude 

Upper VOH 12.0 13 -
- Io=0.4A 

Lower VoL - -13 -12.0 

Open Loop Gain cvo - - 100 - dB 

Sync. Input Voltage Range CMR - - ±14 - v 

Sync. Voltage CMRR - - 80 - dB 

Supply Voltage SVRR - - 90 - dB 

Band Width fT - - 1. 0 - MHz 

Through Rate SL - - 0.9 - V /µs 

Limiting Current Isc - Tj=25°C - 1.0 - A 

Crosstalk CT - - 60 - dB 

Enable Operating Current IEN - 1 pin=OV - 1 2 mA 

Thermal Shut Down Operating 
TsD TsD ON 150 175 190 "C -

Operating Temperature 
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TA8453AF 
3 PHASE HALL MOTOR DRIVER WIT~ PLL CONTROLLER 

The TA8453AF is a multi-chip IC with PLL controller 

and TA7259P. 

This is suitable for Polygon Mirror Drive for LBP, 

and FAX etc. 

8 bit D/A converter system has been employed for 

each of the speed control system (AFC) and the 

phase control system (APC), and realize a free 

adjustment motor control system. 

Output Current : Io=l.2A (MAX.) 

Forward rotation, reverse rotation, and stop 

are controlled by 1 terminal signal control. 

Weight 

Crystal can be used up to SMHz, and crystal reference 

dividing frequency selected from three position 

1/5, 1/6 and 1/12. 

Lock range selected from two position of about 3.6% 

and about 5.0%. 

Operating Supply Voltage vcc=7-27v 

f1AXH1UM RATINGS (Ta=25°C) 

BLOCK CHARACTERISTIC SYMBOL RATING 

PLL Port Supply Voltage Von -0.3-7o0 

(TC9203) Input Voltage Vrn -0.3-Vnn+0.3 

Driver Port Supply Voltage Vee 30 

(TA7259P) Output Current Io 1. 2 

Power Dissipation PD 1.0 (Note) 

TA8453AF Operating Temperature Topr -30-75 

Storage Temperature Tstg -55-125 

(Note) No Heat Sink. 
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flLOCK DIAGRAM 
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PIN CONNECTION 

Vuu 

NZ 

FGIN 

AFC 

GNDl 
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CPouT 

23 

2 

RV 
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22 
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21 

20/27 R/S 

He 

20 
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PLL PART 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, VDD=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Opera ting Supply 
VDD - * 4.5 5.0 5.5 v 

Voltage 

Operating Supply X' tal=8MHz 
IDD 1 ,, - 5.0 12.0 mA 

Current CPrn=CPouT 

XT XT 2 ;, 1.0 - 8.0 
MHz 

Operating CPrn fcP 3 Square wave i< 0.05 - 4.0 
Frequency Vrn=0.5Vp-p 
Range FGrn fFG - ";~ - - 10 kHz 

Sin wave 

Input Operating 
FGrn 4 

fFc=lOkHz 
i< 0.5 lvDD-0.5 Vrn FG - Vp-p 

Voltage Sin wave 

Ladder 
RL 6 Resistor 

30 50 75 kQ 

Max. 
VDD=4.5-5.5V ±2.5 ±6.5 LSB 

Deviation 
-

AFC, APC 
D/A Resolution - - ivDD/256 - v 
Converter TemperaturE 

Drift - ±1 - LSB 

Pull up Resistor Rm - Nl,N2,20/27,R/S * 10 30 50 kQ 

Input "H" Level Vrn Nl,N2,20/27,R/S lvDDX0.8 - VDD - * v 
Voltage "L" Level VIL CPIN 0 - ivDDxo.2 

Input Leak Current Im/I IL - CPIN ,, - - ±1.0 µA 

Output "H" Level IoH RV, LD 1 Vott=4V -0.5 -1.0 -
- mA 

Current "L" Level IoL CPoUT l VoL=lV 0.5 1.0 -

Amplifier ~ 100 200 500 

Feedback Resistor FGIN Rf 5 kQ 
300 500 800 

* : Guaranted within the range of VDD=4.5V-5.5V, Ta=-30-75°C. 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=l2V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 FRS Open 2 4 7 

Icc2 FRS=5V 2 5 9 
Quiescent Current - mA 

IcCJ 
Vcc=22v 

2 5 9 
FRS=GND 

Input Offset Voltage Vro - - 40 - mV 

Residual Output Voltage VoR - Vrn-=Vrn+=7V - 0 10 mV 

Voltage Gain Gv - - 15.0 - Times 

Upper VsATl - 1. 0 1.5 
Saturation Voltage - 1L=400mA v 

Lower VsAT2 - 0.4 1.0 

Upper Ioc1 - - 20 
Cut-off Current - Vcc=2ov µA 

Lower Ioc2 - - 20 

Position Sensing Input 
VH 10 - mV - -

Sensitivity 

~!aximum Position Sensing 
VH MAX 400 mV - - -Input Voltage 

Input Operating Position CMR-H - 2.0 - vcc-2.5 
v 

Voltage Control CMR-C - 2.0 - Vcc-2.5 

cw VF - -
~ 0 0.4 

Rotation Control 
STOP Vs 2.5 3.0 3.5 v 

Input Voltage 
-

ccw VR - 2.5 5.0 5.8 
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PLL PART 

OPERATION 

1. Crystal oscillation terminals (XT, XT) 

• The crystal oscillator is used by connecting as shown below • 

• CL of 10-30pF is appropreate. 

Crystal oscillation frequency is calculated by the following equation according 

to number of FG pulses of a motor to be used. 

fx + 6~ FG' X 128 X (20 or 27) X N (Hz) 

(Note) (20 or 27) : 20 at 20/27="H" or Open. 

27 at 20/27="1". 

fx: Crystal oscillation frequency, FG': number of FG pulse generated per 

revolution of motor, R: revolution of motor per minute. 

N : Ratio of frequency division of the crystal reference frequency dividero 

(Refer to Item 9.) 

• Maximum operating frequency is above SMHz and crystals up to SMHz can be used. 

2. Reference frequency input/output terminals (CPIN• CPouT) 

fx 
Divided output~ from the crystal referecne frequency divider is available 

at CPouT, which is normally connected CPrN· 

When an external oscillator (CR oscillator, etc.) is connected to CPrN, motor 

speed can be finally adjusted. 
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3. FG pulse input terminal (FGIN) 

This is the input terminal of FG pulse that shows the motor speed. 

This FG pulse becomes comparision frequency. 

This terminal has built-in Amplifier and Schmitt circuit. 

FG pulses are applied through capacitor coupling and small amplitude is enough 

for proper operation. 

4. Lock range switching terminal (20/27) 

This terminal is for switching rock range of motor, with a pull-up resistor and 

chattering preventive circuit. 

(TRUTH TABLE) 

20/27 DIVIDED FREQUENCY LOCK RANGE 

L 1/27 +3.4--3.9% of reference cycle 

H or NC 1/20 +4.6--5.3% of reference cycle 

5. APC, AFC output terminal (APC, AFC) 

AFC (speed control output) is a F-V converter for FG frequency, and is consisting 

of a 8 bit D/A converter. 

AFC (phase control output) is a phase comparator (¢-V converter) that c-mpares 

phase difference 6 between 1/2 FG and reference frequency FS', and is also 

consisting of a 8 bit D/A converter. 

Both AFC and AFC perform the following 3 operations according to FGIN frequency. 

a. When FGrn frequency is within the lock range: 

Both AFC and AFC perform the normal operation for FGrn. 

b. When FGrn frequency is below the lock range (under speed): 

AFC and AFC outputs are both fixed at "H" level. 

c. When FGIN frequency is above the lock range (over speed): 

AFC and AFC outputs are both fixed at "L11 level. 

When a motor is in STOP state (P/S=H or NC), both AFC and AFC are fixed "L" level. 
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AFC Output change status for FGrN frequency APC Output change status for phase 
difference if,. 
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UNDER SPF:EJJ LOCK RANGE OVER SPEED 

FGIN FREQUENCY 

AFC and APC timing chart within lock range. 
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b, APC (PHASE CONTROL SYSTEM) 
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6. Lock detecting terminal (LD) 

This terminal is the lock detecting output and is placed at "H" level when FGrN 

frequency is within the lock range and otherwise, placed at "L" level. 

7. RUN/STOP input terminal (R/S) 

RUN/STOP signals of the motor are input to this terminal. 

This terminal has a pull-up resistor and a chattering proventive circuit. 

During RUN (R/S=L), AFC, APC and LD perform the above-mentioned operations for 

FGrN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed 

at "L" level. 

8. Reverse signal output terminal (RV) 

At the switching of lock range from 1/20 to 1/27 or the operating from RUN to 

STOP, reverse signal for braking the motor is output through this terminal. 

Change of RV output status 

PREVIOUS STATUS ~RV OUTPUT CHANGE J ~ RV OUTPUT CHANGE L TO "H" LEVEL TO "L" LEVEL 

During normal rotation When the lock range is When the motor speed is 

(during lock) at 1/20. switched from 1/20 to locked at 1/27, or when 

1/ 27. FGIN l/SFS, or when the 

lock range is switched 

from 1/27 to 1/20. 

During normal rotation When the operation is Wl1en FGrn l/SFS or when 

(during lock) at 1/20 switched from RUN to the operation is switched 

or 1/27. STOP. from STOP to RUN. 

In other cases than above, RV output is not changed and fixed at "L" level. 

Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20 

(2 times of normal rotation at 1/27), RV output is reset. 

-490-



------------------TA8453AF 

9. Reference divided frequency switching terminal (Nl, N2) 

Divided frequency l/N of the crystal reference frequency divider can be 

switched to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used. 

This terminal has a built-in pull-up resistor. 

(TRUTH TABLE) 

Nl N2 l/N l/N: CRISTAL REFERENCE DIVIDED FREQUENCY 

H H 1/5 

L H 1/6 

H L 1/12 

(Note) Don't use mode, Nl=N2="L", because this mode is test mode. 

CAUTION IN APPLICATION 

APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly 

output from the R-2R ladder type resistor network as shown in the following diagram. 

Impedance of these outputs becomes equal to the ladder resistor value RL. 

Therefore, input impedance at the receiving side of these terminals shall be designed 

accordingly. 

QI AFC/ AFC OUTPUT 

;r: 
u ,... 

~ 
Q2 < 

~ 
;::i ,... f;! 

;::i 
0.. u Q3 ,... 

RL=30-75kf2(TYP 50kf2) 

;::i 
0 

Q8 

A filter for an externally mounted differential amplifier on an application circuit 

shall be selected to meet the response characteristic of a motor to be used. 
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DRIVER PART 

INPUT/OUTPUT CHARACTERISTICS 

ZERO TOHQllE 

VNF shows voltage drop at RF. 

ROTATION 

B 
Gv=A 

- v 13) 

That is, in the case of star connection, when coil current is IL' 

See the following circuit. 

Further, if inputs (13 pin, 14 pin) are shorted or Vl3~Vl4, torque at the circuit 

becomes zero, However, this zero torque state also can be obtained by setting FRS 

input (12 pin) to specified voltage or by placing the circuit in open state and 

this is rather advantageous as current consumption is less, 
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rUNCTION 

FRS(CW/CCW/STOP) POSITION SENSING INPUT OUTPUT 

INPUT Ha Hb He La Lb Le 

1 0 1 H L M 

1 0 0 H M L 

L 
1 1 0 M H L 

0 1 0 L H M 

0 1 1 L M H 

0 0 1 M L I! 

1 0 1 L H M 

1 0 0 L M I! 

H 
1 1 0 M L H 

0 1 0 H L l1 

0 1 1 H M L 

0 0 1 M H L 

1 0 1 

1 0 0 

M 
1 1 0 

High Impedance 
0 1 0 

0 1 1 

0 0 1 

Note: "l" of the hole element input means that voltage above +lOmV is applied to the 

positive side of each hall element from the negative side and "O" means that 

voltage above +lOmV is applied to the negative side from the positive side. 

In this case, needless to say, DC potential must be within the specified common 

mode voltage range of hall element input. 

Further, "H", "M" and "L" of output mean Vcc-VsATl=l/2 Vee and VsAT2, respectively, 

and "L", "H" and 111111 of FRS input mean application of voltage within specified 

values of VF, VR and Vs, respectively. 

Further, by applying required voltage for control input (VIN+, VIN-), measure 

the circuit in operating state. 
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CONTROL SIGNAL INPUT METHOD 

Normally, control voltage which is proportional to (or inversely proportional to) 

rotation speed (F/V converter etc.) is fed into the front stage of the TA7259P 

differentially or single polarity. The gain from control input of the TA7259P to 

output (at RF terminal) is 5.5 times as indicated in the specification. It is 

however possible to improve characteristic of W/F, etc. by reducing the gain with 

NF applied. 

It's application example is shown in the diagram below. Further, when NF is applied 

(Also, when not applied), it is necessary that DC voltages (Vl3, Vl4) of control 

inputs (13 pin, 14 pin) are within the range of values (2.0-Vcc-2.SV) shown in the 

standard. 

In addition, when input DC level and F/V converted output (control output) cannot be 

matched with IC input, a DC level shift diode and attenuator should be inserted in 

front of IC input. An example is shown in Fig. 1-c. 

a) IN CASE OF POSITIVE INPUT 

(Noc -
1
-) 

Vcont 

g 
0 
0 

~---<10 

~---<13 

Vz 
5V IS RECOMMENDED 

Fig. 1-a 
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b) IN CASE OF NEGATIVE INPUT 

R3 

V con t r>-----vRv.2 ____ _. 13 

Fig. 1-b 

CONTROL R2 
OUTPUT _,._ _ _,.Nl.---..-------r INPUT PIN 

Vz 

Fig. 1-c 
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CAUTIONS IN APPLICATION 

IC for motor drive have several high impedance input terminals such as hall element 

input, control signal input, etc. and to handle a switched high output current. 

Because of such a reason. Care should be taken not to make a parasitic oscillation 

path caused by unnecessary feedback. 

Further, as load is a coil, it is necessary to pay attention to prevent destruction 

by impulse at time of ON/OFF, particularly, application of voltage and current in 

excess of standard values to the output transistor when supply voltage is at high 

level (Vcc~lSV or above). It is recommended to use the TA7259P at supply voltage 

below 18V. If it is used supply voltage above this value, the above-mentioned 

cautions should be followed. 

(1) CAUTIONS FOR RELIABILITY DESIGN 

a) Do not into the output transistor inside IC into the high voltage and current 

operating region. 

(Especially, when a motor is locked, Vee is ON/OFF, output is shorted, etc.) 

b) It is desirable to design the output ringing absorbing capacitor in capacitance 

as small as possible (the output transistor may be destructed by charging/ 

dis-charging current of this capacitor in some cases). 

If it becomes a problem, it is recommended to review not only capacitance 

but also connecting point and connecting method (delta or star connection) in 

addition to taken an oscillation previenting measure described later further

more, to insert resistor (3Q to 30Q) in series to the capacitor. 

c) In installing to a printed circuit board, be careful not to apply an abnormal 

force to the fin of IC and moreover, to solder in several seconds (at 260°C). 

d) It is an effective method for assuring reliability to provide a large earthing 

area on a printed circuit board to promote heat-eadiation from the soldered 

fin of IC. 

(2) CAUTIONS FOR WIRING 

It is recommend to design a print pattern with the following methods taken into 

consideration in order to prevent parasitic oscillation. 
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a) The output coil current path line should be provided separately from other earth 

one because the coil current includes switched high current. 

In particular, it is recommended to design a line from RF terminal (6 pin) to 

the earth so that it's impedance 

does not become common to other 

circuits. 

(This is especially important.) 

If this is not possible or 

oscillation cannot be eliminated 

completely, it is adviced to 

connect a capacitor of 0.001-0.lµF 

paralelly with RF. 

b) It is also recommended to provide 

the hall element drive current path 

independently. (Especially, separately 

from the output current path) 

Further, if plunging input to the 

position sensing element is 

expected, it is advised to insert 

a capacitor of 0.05-lµF between 

the plus (+) and minus (-) terminals 

of each position sensing input. 

In addition, it should be also 

consider to insert resistors in 

series to all hall element inputs. 

If plunging input to control input 

is expected, connect a capacitor 

of 0.001-0.lµF between control 

terminal and GND. 

c 
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c) If parasitic oscillation in a high frequency range above SMHz is observed, 

commonly connect the capacitors from all coil outputs and connect a capacitor 

(e=0.01-0.lµF) to RF terminal (6 pin) from this connecting point (Fig. 4-a). 

Further, it is also recommended to consider a method to connect capacitos to 

RF tenninal from respective coil outputs separately from the ringing absorbing 

capacitor (Fig. 4-b). 

10 Vee 
La 

11 

Lb 
9 

Le 
8 

6 Rf 

u e=0.01-0.lµF 

Fig. 4-a 

d) It is recommended to connect a path 

capacitor directly from Vee terminal 

(10 pin) without giving common impedance 

to GND. Further, it is also effective 

to insert e2 (0.01-0.lµF). 
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(3) CONNECTION OF OUTPUT RINGING ABSORBING CAPACITOR 

It is advised to connect the output ringing absorbing capacitor to GND from each 

coil terminal. In addition, it is also advised to consider the following methods 

from the viewpoint of parasitic oscillation prevention as well as destruction 

prevention. 

a) Change of capacitance 

b) Delta connection (Fig. 6-a) 

c) Connection to Vee instead of GND (Fig. 6-b). In this case, however, attention 

should be paid to destruction. If voltage/current locus is outside ASO, it is 

necessary to connect resistors in series with capacitors. 

And propose to connection to RF terminal. 

d) Connect resistors in series with capacitor (Fig. 6-c). 

e) Combination of a), b), c) and d). 

10 Vee 10 Vee 
La La 

Lb Lb 

Le 
8 

Le 

6 Rf 

USE A BIPOLAR TYPE 

CAPACITOR 
Fig. 6-a 

Fig. 6-b 

10 Vee 
----~~--~.,..---.._La 

Fig. 6-c 

-499-



TA8453AF 

OTHER CAUTIONS 

Depending upon capacity and connecting method of the output capacitor, the output 

transistor inside IC may be destructed in some cases and it is therefore recommended 

obtain voltage/current locus of the output transistor through the measurement shown 

below and confirm that the locus is within ASO. (Especially, the measurement at 

time of SW ON/OFF, CW rotation~ccw rotation~cw rotation is important). 

re 

CURRENT PROBE 

.---------TO Y-AXIS OF 

~-------OSCILLOSCOPE 

RECOMMENDED TO TAKE NOT ONLY 

La BUT ALSO Lb AND L c 

--._ ____ TO X-AXIS OF 

---------~ OSCILLOSCOPE 

VOLTAGE/ C\iRRENT LOCUS 

VcE 

Fig. 7 
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VDD= 5 V 

TEST CIRCUIT 121 
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APPLICATION CIRCUIT 
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" 0 

TA8453AF 12V 
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VIN+ 

Rr 6 ""' " SJ N lci + + + 0 C/l r-
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+ + 
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TA8459F 
Sf1ART MOS DUAL H DRIVER IC 

The TA8459F is a dual H driver IC developed for 

driving various motors and actuators of portable 

CD players and cameras. 

Direct interface with MPU is possible, 

Connectable directly to the TC9220F, the servo 

processor for CD player. 

The power stage is dual type with high output 

current. 

Io (Average) = 300mA 

Io (Peak) = 500mA 

• Low output on resistance. 

RoN (Standard) 1.011 (Io=200mA) 

Low current consumption. 

2 channels are connectable in parallel with each 

other. 

Built-in charge pump circuit. 

SOP20-P-300A 

Weight 0. 48g (Typ.) 

Built-in output stage pass through current preventive circuit. 

High speed operation. (fIN(Max)=lOOkHz) 

20-pin mini-flat package, enabling compact design. 

Pitl COWffCTIOfj 

111\XIt1Ur1 RATINGS (Ta=25QC) (TOP VIEIJ) 

CHARACTERISTIC SYMBOL RATING UNIT RO! 

CZH 

C!H 

Driver Unit Supply 
VD -0.5-7.0 v 

Voltage 

Control Unit Supply 
Voltage Vee -0.5-6.0 v VG 

Logic Input Voltage VIN -0.5-Vcc+0.5 v PGND 

CGND 

Ve 

C!L 

C ZL 

Io 300 
Driver Output Current 

(Average) 
mA 

Io 500 
(Peak) 

Power Dissipation PD 800 mW ROZ 

Operating Temperature Topr -30-75 QC 

Storage Temperature Tstg -50-150 QC 
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BLOCK DIAGRAt1 

ROI 20 VD! 

CZH H DRIVER-I 19 FOi 

ClH Rll 

PREDRIVER-1 LOGIC-I 

Va FI I 

PGND CHARGE PUMP 16 OE 

CGND 15 PGND 

osc 
Ve FI 2 

PREDRIVER-2 LOG IC-2 

CIL RI 2 

II DR!VER-2 
CZL 12 FOZ 

ROZ IO 11 VDZ 

TRUTH TAGLE 

- DRIVER INPUT DRIVER OUTPUT 
OE 

Fil/2 Ril/2 FOl/2 ROl/2 

L L L L 

L 
L H L H 

H L H L 

H H HiZ HiZ 

H - - HiZ HiZ 
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RECot1MENDED OPERATING CONDITIOtlS 

CHARACTERISTIC SY}1BOL RATING UNIT 

Driver Unit Supply Voltage VD 0-6.0 
v 

Control Unit Supply Voltage Vee 4.0-5.5 

Logic Input Voltage VIN o-vcc v 

Logic Input Frequency fIN 100 kHz 

Capacitor for Charge Pump Cl-C3 0.01 µF 

ELECTRIC/IL CHAR/\CTERISTI CS ( Vn=Vcc=SV, Ta=25 °C, unless otherwise specified) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. l!AX. UNIT 

CUIT 

Driver Unit Supply Current -
(Fixed) 1.0 at Not Signal In OE=R - - µA 

-
Control Logic Unit supply 

Ice 2.0 mA - -Current 

Predriver Unit Supply Current IG - - 500 µA 

Input "H" Level Vrn Ril/2, Fil/2, 3.5 - -
- v 

Voltage "L" Level VIL OE terminals - - 1. 5 

Control Ril/ 2, Fil/2 
"H11 Level Im vrn~sv - - - 1.0 

Logic Input OE terminals 
Input Current 

- µA 
Ril/2, Fil/2 

"L" Level In Vn=OV 
terminals 

-1. 0 - -

Pull-up Resistor Rur - OE terminals - 50 - kn 

Output ON Resistance RoN - Io=200!'lA - 1.0 1. 2 (2 

Output OFF "H" Level ITLH Vrn=SV FOl/2, POl/2 - - 1. 0 
Leak - µ/\ 

Driver Current 
11L" Level TTLL VIL=OV terminals -1. 0 - -

Output Propagation Delay 
tpoN - - 2.0 Unit Time at ON 

- µs 
Propagation Delay 

tpoFF - - 2.0 
Time at OFF 
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TA8459F 

FtlNCTinN nF EACH PIN 

PIN No. SYMBOL I/O FUNCTIONAL DESCRIPTION REl1ARKS 

1 ROl 0 H driver-1 reverse side output terminal, 

2 C2H External capacitor for charge pump 
-

9 C2L connecting terminal 2. 

3 ClH External capacitor for charge puJTLp 
-

8 ClL connecting terminal 1. 

4 Ve - Charge pump gate voltage terminal, 

5 PGND - Power ground terminal. 

6 CGND - Control logic unit ground terminal. 

7 Ve - Control logic unit supply voltage terminal. 

10 R02 0 H driver-2 reverse side output terminal. 

11 VD2 - H driver-2 supply voltage terminal. 

12 F02 0 H driver-2 forward side output terminal. 

13 RI2 I H driver-2 reverse side input terminal. 

14 FI2 I H driver-2 forward side input terminal. 

15 PGl'lll - Power ground terminal. 

~ 

H driver output enable setting terminal. With a pull-up 
16 OE I 

Output is enabled at "L" level. resistor. 

17 Fil I H driver-1 forward side input terminal. 

18 Ril I H driver-1 reverse side input terminal. 

19 FOl 0 H driver-1 forward side output terminal. 

20 VDl - ll driver-1 supply voltage terminal. 
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TA8459F 

EXAMPLE OR APPLICATION CIRCUIT 

M 

H DRIVER-1 

18----

C3 PREDRIVER-1 LOGIC-1 

CHARGE PUMP --------1161-.---

C2 Cl 

osc 
Ve 

PREDRIVER-2 LOGIC-2 

H DRIVER-2 

M 
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TA8460F 
DUAL H DRIVER IC VITH SMART r10S PWt1 Pre-DRIVER 

The TA8460F is a dual H driver IC 1Jith PWM pre-driver 
developed for driving various kinds of motors and 
actuators in portable CD player, ca~era and FDD. 

Built-in PWM pre-driver. 
High efficiency and low current consu~ption. 

Built-in AGC circuit for improving driver 
efficiency. 

Dual output type with high output current. 

Io (Average) = 300mA 

Io (Peak) = 500mA 

Low output ON resistance. 

r.oN(Typ.)=1.0r< Oo=200mA) 

Jluil t-in charge pump circuit. 

Output stage penetrating current preventive 
circuit. 

32-pin mini flat package. 
Compact size design is enabled. 

r1f\XH1lif1 RATINGS (Ta=25°C) 

CHARACTERISTIC SYl'BOL 

Drive Unit Supply Uoltage VD 

Control Unit Supply Voltage "cc 

EATING 

-0.5-7.0 

-0.5-6.0 

Weight 

Logic Input Voltage Vrn -0.5-Vcc+0.5 

Io(Averar,e) 300 
Driver Output Current 

Io(Peak) 500 

Po1·1er Dissipation PD 500 

Operrttin\r TeFperature Topr -30-75 

~) torap.e Tomperature ':',;tg -50-15() 
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QFP32-l'-0707 

0.172g (Typ.) 

UNIT 

v 
v 
v 

rrv\ 

~w 

oc 

oc 



BL0CK DIAGRAr1 

z 

POLAR! TY 
JUDGEMENT 
COMJ'ARATOH 

N 

'"' z 

RECOMMENnEn OPERATING CONnITIONS 

CHARACTERISTIC 

Drive Unit Supply Voltage 

Control Unit Supply Voltage 

Permissive Analog Input Voltage 
t------· 

Reference Input Voltage 

Logic Input Voltage 

Clock Input Frequency 

SAWTOOTH WAVE 

GENERATING 

CIRCUIT 

"' z 
0 

°' 

SYMBOL 

VD 

Vee 

VIA 

VR 

VIN 

fIN 
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N 
0 

'"' 
N 

"' > 

CHARGE 

PUMP 

CIRCUIT 

RATING 

0-6.0 

4.0-5.5 
0-5.5 

N 

0 

"' 
17 

8 

0 

"' 

1.6-vcc/2+0.2 

o-vcc 

-100 

TA8460F 

UNIT 

v 

v 
v 

v 
v 

kHz 



TA8460F 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, VD=Vcc=5V, Ta=25°C) 
,---· 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. l!AX. UNIT 

CUIT 

Driver Unit Supply Current 
ID VDil =VD12=VR 1.0 - - µA 

at No Signal 
Control Logic Unit Supply 

Ice 5.0 Current - - - mA 

Pre-driver Unit Supply 
Ic 900 µA Current - -

Input I! Level Vrn 
CK, terminal 3.5 - - v -

voltage L Level VIL - - 1.5 
Control 

II Level Im Vrn=5V CK, terminal 1.0 
Input 

- -
Logic Input µA -

current L Level In Vn=OV CK terminal -1. 0 - -

Pull-up resistance Rup - TEST terminal - 50 - krt 

Analog Input resistance RI - VIl/2 terminals 35 50 65 kn 
Input 

Input current IR - VR terminal - - 1. 0 µA 

Sawtooth 
Sawtooth wave CT=lOOOpF 

0.8 1. 2 1.6 Vp-p 
amplitude 

Vp -
\lave form frn=88.2kHz 
Generating 

Sawtooth wave Circuit Vor 1.8 2.0 2.3 v off set voltage -

Charge Pum!1 Vo output voltage Ve - 12 - 15 v 
Circuit Oscillation 

fosc 170 - 250 kHz 
frequency -

Input/ Input blind zone 
[vNsl 0 30 Output width - mV 

PWM 
Supply 

IsuP - 120 -
Constant side 

Conversion 
Sink - CT terminal µA 

Unit 
current 

Ism -900 
side 

- -

Driver Output ON 
RoN Ic=200mA, VD=6V 1.0 1.5 rt - -

Output resistance 

Unit Output I! Level ITLH Vrn=5V FOl/2,ROl/2 - - 1. 0 
off-leak - µA 

terminals current L Level ITLL Vn=OV -1.0 - -

-510-



TA8460F 

FUNCTION OF EACH PIN 
PIN 

SYMBOL I/O FUNCTIONAL DESCRIPTION REMARKS 
No. 

1 Nil I Error amp 1 negative input terminal. 

Connect to PWM comparator 
2 NFl 0 Error amp 1 output terminal. 

negative input. 

PW1'1 comparator 1 feedback voltage PW1'1 driver efficiency 
3 FBl 0 

output terminal. improving AGC circuit 

4 Vnll 
Battery potential drop detection can be composed. -
terCTinal l. 

5 PGND - Power ground terminal. 

6 FOl 0 H driver l forward side output terminal. 

7 Vnl - H driver l supply voltage terminal. 

8 ROl 0 H driver 1 reverse side output terminal. 

10 ClH Charge pump external capacitor 
-

connecting terminal 1. 
15 ClL 

11 VG - Charge pump gate voltage terminal. 

12 PGND - Power ground terminal. 

13 CGND - Control logic unit ground terminal . 

Control logic unit supply voltage 
14 Ve - terminal. 

9 C2H Charge pump external capacitor 
-

16 C2L connecting terminal 2. 

17 R02 0 H driver 2 reverse side output terminal, 

18 VD2 - H driver 2 supply voltage terminal . 

19 F02 0 H driver 2 forward side output terminal. 

20 PGND - Power ground terminal. 
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TA8460F 

PIN 
SYMBOL I/O FUNCTIONAL DESCRIPTION REMARKS 

No, 

21 VDI2 -
Battery potential drop detecting PWM driver efficiency 
terminal 2. 

improving AGC circuit can 

22 FB2 0 
PWM comparator 2 feedback voltage 
output terminal. be composed. 

Connect to P\IM comparator 
23 NF2 0 Error amp 2 output terminal. 

negative input. 

24 NI2 I Error amp 2 negative input terminal. 

25 VI2 - Analog signal input terminal 2 . 

26 CT 
Sawtooth wave generating constant 

-
current terminal. 

27 CK I 
Sawtooth wave generating reference 
clock input terminal. 

28 CGND - Control logic unit ground terminal. 

29 
Control logic unit supply voltage 

Ve -
terminal. 

30 TEST I Test terminal, 
!•formally, keep at "ff" level, 

31 VR - Reference voltage terminal. 

32 VIl I Analog signal input terminal 1. 
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EXN1PLE OF APPLICATION CIRCUITS 
(Example-1) CD Plaver PUH Actuator Coil Control 

FOCUS ERROR 
SIGNAL 

(PHASE 
COMPENSATED) 

CT 
,--i 26 

,..)-, !OOOpF 

R2 5.6kfl 

CK 27>-t-+---------..----~ 
8 8.2 klh 

TRACKING 

ERROR SIGNAL 
32 

(PHASE 
COMP EN SATED) 

POLA HITY 
JUDGEMENT 
COMPARATOR 

5.6 kfl 

SAWTOOTH WAVE 

GENERATING 

CIRC\:JT 

G 
-" 
0 

G ~ 
0. 

-" 0 0 I'.; 
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-2 

LOGIC 

- I 

v c = 5 v 

H DRIVER 

-2 

C !IA RG E 

PllMP 

YIJ J 

H 

- I 

ACTUATOR 
COIL 

Vn=BATTERY \OLTA(iE ( l.8-6V 

CK=88.2kll, (C'K TERMINAL) 

CT= JOOOpF (CT TEHMJNAL) 

VR=21V 

"-< 

" 0 



TA8460F 

Constants in the application circuit example are decided by (1)-(3): 

(J) Gain setting method: 

R4 
Gain (G) = R3 + R4 

(2) Open loop characteristic: 

G 

CI RI 

Rl VD x-x---
R2 1. 2 (V) 

-6dB/OCT 

C2 ( R3#'R4) 

-!2dB/OCT 

,,) 

(3) Decision of CT (Sawtooth wave generating charge/discharge): (Cu1=Cu2=Cc=O,OlµF) 

88.2 x10 3 

er = ~frn(kHz) lOOOpF (at frn=88. 2kHz) 
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DUAL POWER OPERATIONAL AMPLIFIER 

The TA8461F is a multiple chip IC consisting of 

4 saturated voltage discrete transistors and 1 dual 

operational amplifier, 

Large Output Current 

Sealed in a Small Package 

Iourl.5A(Max.) 

SSOP24 

r1AXIt1UM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

Collector-Base Voltage 

Collector-Emitter Voltage 

Output Emitter-Base Voltage 
Transistor 

Output Current 

Base Current 

OP, Amp. 
Amplifier Differential Input Voltage 

Amplifier Input Voltage 

Power Dissipation 

Junction Temperature 

Operating Temperature 

Storage Temperature 

(Note) Pulse measured: Pulse width=lOms(Max.) 

Repetition cycle=30%(Max.) 
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TA8461F 

SSOP24-P-300B 

Weight: 0.27g (Typ.) 

SYMBOL RATING UNIT 

Vee 30 v 

VCBO 30 v 

VCEO 30 v 

VEBO 5 v 

IouT(AVE) 1. 5 
A 

IouT(peak) 3.0 (Note) 

IB 0"3 A 

DVrn 30 v 

VIN 30 v 

PD l.0 w 
Tj 125 oc 

To pr -40-85 oc 

Tstg -55-125 oc 



TA8461F 

BLOCK DIAGRAM 

IN 2H OUTB Vee! -INA+IN A Ol!T A IN Ill 

I 7r-------i19 zor------1 10, ]], I4, IS 

2SC2 883 

OUT2I O\!T II 

OllT 22 OUT 12 

2SAI 20:1 
TA75358 

r-------------121 2,3,8,22, 23 

IN 2L -!NB +INB IN IL CIND 

PIN CONNECTIONS 

OUT 22 24 OUT I2 

GN!l 2 2:1 GND 

GNll 22 rnrn 
IN 2L 2I LN IL 

+IN R 20 +IN A 

- IN fl 19 - IN A 

OUT H 18 OUT A 

GNIJ 8 I7 Yee I 

IN 2H I6 IN Ill 

Vcc2 10 15 Vcc2 

Vcc2 II I1 Vcc2 

OUT 2I 12 13 OllT I l 
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TA8461F 

ELECTRICAL CHARACTERISTICS 

OUTPUT TRANSISTOR UNIT (Ta=2S°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

DC Current hFE(l) VcE=2V, lc=O.SA 160 - 600 
Arnplifica tion Factor hFE ( 2) VcE=2V, Ic=l. SA so 100 -

VcE(sa t) Ic=O.SA, IB=lOrnA - 0.2 a.so 
Output Saturation (NPN) Ic=l.SA, IB=30rnA - - 2.0 
Voltage 

v 
VcE(sat) Ic=O.SA, IB=lOrnA - 0.2 a.so 

(PNP) Ic=l.SA, IB=30rnA - - 2.0 

Transition Frequency fT VcE=2V, Ic=O.SA - 120 - MHz 

Output Leakage IoL(NPN) Vcc=30V - 0 10 
µA 

Current IOL(PNP_l Vcc=30V - 0 10 

VBE(NPN) VcE=2V, Ic=O.SA - - 1.0 
Base-Emitter Voltage v 

VBE(PNP) VcE=2V, Ic=O.SA - - 1.0 

OPERATIONAL AMPLIFIER UNIT (Vcc=SV, Ta=2S°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Input Off set Voltage V10 1 Rg;;; lOkD - 2 7 rnV 

Input Offset Current I10 2 - s so nA 

Input Bias Current I1 2 - 4S 2SO nA 

In-Phase Input Voltage CNVrn 3 Vcc=30V 0 - Vee-LS v 
Supply Current Ice 4 RL==, All OP Amps - 0.7 1. 2 rnA 

Voltage Gain Gv s RL ~2kD 86 100 - dB 

tlaxirnurn Output 
Vop-p 6 RL=2kD 0 - Vcc-1.S v 

Amplitude Voltage 
Common Mode 

CMRR 3 60 8S dB 
Rejection Ratio 

-

Supply Voltage 
SVRR 1 Rg ~lOkD 60 100 - dB 

Rejection Ratio 

Source Current I source 6 IN (- )=OVDC, IN(+)=lVDc 20 40 - mA 

Sink Current I sink 6 IN(-)=OVDc, IN(+)=lVDc 10 20 - rnA 

Cut-off Frequency fT - - l.S - MHz 

Slew Rate SR - - 0.8 - W/µsec 
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TA8461 F 

TEST CIRCUIT 

(1) V[O• SVRR 

Vour 

(2) 1 1 , Im 
Vee 

11(-) 

(3) CMVJN, CMRR 
l'cc 

IMO 

VouT 

l1(+) 

vro=VouT/100 

SVRR=20£og E (dB) 

E= I VOUTl-VOUT2 Ix 
Vcc1-Vcc2 

1 
100 

voun 

VouT2 

VouT (Vcc1=SV) 

VouT (Vcc2=lOV) 

Vee 

I IO = I I I (-)- I I(+) I 

CMRR=20£og Gn/Gc (dB) 

Gn: Differential Voltage Gain 

Ge: In-phase Voltage Gain 

CMVrn : Vrn=OV, Vcc-1.SV 
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( 4) Ice 

Vee 

(5) Gy 

ez R 

(6) Vop-p• Isource• Isink 

Vee 

VOlJT 

/w~ 
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• Ice Vcc=SV 

Gy=20£og e0 /ei (dB) 

R ~ l/Wcl 

TA8461F 

Cl : For Preventing DC Short

Circui t. 

C2 For High Frequency Short-

Circuit. 

Use a Mica or Titanium 

Capacitor. 

Vop-p 

VoH SWl is to A side. 

VoL SWl is to B side. 

I source 

SWl is to A side. 

VouT ->- ov Measurement 

lsink 

SWl is to B side. 

VouT ->- sv Measurement 



TA8461F 

CHARACTERISTIC CURVES (Ta=25°C) 

Ice - Ver 

Ta=0-75'C ~ 

-30 

() '------'----'----'--'-----'-----'----'---' 
0 I 0 20 :JO •IO 

:il,l'l'LY VOLTAGE Vee C v) 

Gv - Vee 

~ 
120 

RL=20kD. 

g y ~ 

c 

~ 
"' 'Z 
c 
r~ 

G 00 

"' u 
-:;,'..J 

"' "' g 
" 
7: c 
~ 
;:>' 
0 
G 

80 1----+--+-+--t---t--+--+----t 

4 0 1----+--+-+--t---t--+--+----t 

0 '-------'----'---'--'-----'-----'----'---' 
0 

120 

t-

80 

"() 

() 

100 

1 () 20 

Sl'PPLY VOLTA(; E 

C!vllrn -

1 k !Ok 

FHEQlTENCY 

30 

Vee C vJ 

lOOk 

f (JI,) 

40 

-

lM 

I I - Vee 
100 

< Ta= 25°C 

75 

r 
7. 
gj 

50 "' E3 
if; 

< 
00 25 
r 
0:: 
z 

O'-----'--'---'--"'----'-----L---'--~ 
0 10 20 30 40 

SllPPL'r VOLTAGE Vee (v) 

I SOURCE - Ta 
70~~~--~--------~ 

"' 2': 6 0 I---+--+-+--< 
~ 
0 
C/l 

501---+---<l---+----+-+--+--+--+--I--~ 

[--..,_ 
I 0 1---+-+--l-"''!---d---+-t--+-+-l 

t-r-i_ 
N 

20 40 60 80 
AMB! ENT TEMl'ERATllH.E Ta (°C) 

1 OMD. 

"' 
120 

'C 

t 
80 

~ 
< cc 

"' 0 
40 .,. 

""' ::=' 
> 

100 !Ok JM 

F'RE Q LIENCY f (Hz ) 
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Vop-p -

20 

IOOkU 

15 

10 

!Ok IOOk JM 

FREQUENCY f (lh) 

VouT - t 
550 

> Vcc=30V. VEE=GND 

-5 Ta =25 °C. CL=50pf' 

b 
450 

0 
> 

"-' 
C'.J 350 
< r 
H 
0 
> 
r 250 

LL INPUT 

1f\ OUTPUT 

v-
~ ~ 

~ 

'" r 
8 

0 
0 6 8 

TIME t (1.s) 

~ Yee= s v 
> 

cl 
> 

""' C'.J 
< r 
H 

2 c 
> 
r 
ii': 

~ 
v r 

'-' 
0 Ir 

0 
0 JO 20 30 4 0 50 

O\JTPUT CUltltENT (SINK) loL (mA) 

521-

"" '-' < 
r~ 
H > 
o~ 
> 

r 
b 8 
'"> r 
8 

"" C'.J 
<~ 
r> 
cl~ 
> z 
re 
:...:i ...... 

'" z 

~ 

> 

;i: 
0 
> 

"-' 
C'.J 
< r 
H 
0 
> 
r 
::i 

'" r 
::i 
0 

TA8461F 

4 

RL~ 2kU 

2 ii ~ 
V+=l5V 

...--
0 

t--
0 

0 IO 20 30 40 

TlME t (µs) 

Vee= s v 
4 

~ 

0 
0 10 20 30 40 50 

OUTPUT CURRENT (SOURCE) IoH (mA) 



TA8461F 

z 
CJ 

~~ .,, 
if)~ 

z 
CJ 

VrE(sat) - re (NP~) 

EMl TTEll EARTHED 

Ic/ 18 = 50 

0.5 

0.3 
IL_ 

~ 

0.05 
Ta 100 °C z 

~ ~25 I' -25 

003 

0.01 l.l.ill 
1 10 30 100 300 1000 

COLLECTOR CURRENT le (mA) 

hpic - le (NPN) 
3000 ----~~-----------~ 

30 1--+-+-+-t++t+t--+--Hl-+l-t+l+----t---+-H-t+lftt----l 

COLLECTOR CURRENT 

::E 

"' 
-0.l 

ci; -0.05 
CJ 
r< "'-0.03 u"' "'< 
j~ 
8 9-0.01 

-" -1 

z 
CJ 

3000 

r< 1000 
iJ 
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500 

300 

100 

50 

30 

10 
-1 

VcE(sat) - le (PNP) 

EM ITT ER EARTHED 

lc/IB = 50 

~ 

Ta 100 °C '21 

f'" 25 
-25 

Llill 
-3 -10 -30 -100 -300 -1000 

COLLECTOR CIJl{RENT le (mA) 

EMITTER EARTHED 

VcE = -2V 

Ta 100 °C 

25 N 
25 t-H ~ 

-3 -10 -30 -100 -300 -1000 

COLLECTOR CURRENT le (mA) 



FAN MOTOT DRIVER IC 

The TA8462F is a two-phase half-wave hall motor 

driver lC. 

This IC is best suited for the fan motor driving. 

The output current of this IC is l.5A(peak) and aJl 

functions needed for fan motor driving have been 

incorporated into a 1 chip, enabling it to largely 

reduce peripheral parts and a space, thus realizing 

down-sizing. 

Further, the TA8462F is provided with the FG output 

pin (outputs pulses proportional to the motor speed) 

and the RD output pin (outputs the motor ON/OFF 

statues). 

TA8462F 

SSOP!O-P-225 

Weight 0.09g(Typ.) 

Built-in Automatic Self Rotation Recovery Circuit After Release of Motor Locking. 

Thermal Shutdown Circuit Incorporated. 

Operating Voltage : 4-15V 

Recommended Operating Voltage : Vcc=5V, 12V 

No Vcc-GND Reverse Connection Preventive Diode Required. 

t1AX IMUrl RATINGS (Ta=25 °c) 

CHARACTERISTIC 

Output Terminal Breakdown 

Output Current (Peak) 

FG Output Current (Peak) 

RD Output Current (Peak) 

Hall Input Voltage 

Power Dissipation 

Operating Temperature 

Storage Temperature 

(Note 1) t=O.l sec 

(Note 2) Tj=-25-150°C 

Voltage 

SYHBOL RATING 

VCER 33 

lo(peak) 1. 5 (Note 1) 

IFG(peak) 10 (Note l) 

IRD(peak) 10 (Note 1) 

VHM 300 (Note 2) 

Pn 735 (Note 3) 

Topr -30-85 

Tstg -55-150 

UNIT 

v 

A 

mi\ 

mA 

mV 

mW 

oc 

oC 

(Note 3) This value is obtained by 50X50Xl.6mm PCB mounting occupied in excess of 30/'. 

of copper area. 
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TA8462F 

ELECTRICAL CHARACTERISTICS 

(Ta=25°C, Vcc=l2V, RVcc=200a, Csc=l.OµF) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDI Tl UN MIN. TYF. l!AX. UNIT 

CUIT 

Vcc=5V, RVcc=Oa A:ON - 8.7 13.0 

Output Open B:ON - 7.7 12.0 
Supply Current Ice mA 

Vcc=12v, RVcc=2ooa A:ON - 28 35 

Output Open B:ON - 28 35 

Output Saturation Io=0.2A, Tj=25°C - 0.8 1.0 v 
Voltage 

VsAT 
Io=l.OA, Tj=25°C - 1.15 1. 6 

Charge 
le Csc=GND 3.0 6.2 8.0 

Current 

Discharge 
µA 

Automatic Current ld Csc=4v 0.5 l. J 5 1.6 

Self Output 
Jeota tion OFF Voltage Vs cu Vcc=5V - 3.5 -

Recovery v 
Circuit Output 

VscL Vcc=5V - 1. 5 -
ON Voltage 

Duty DR ld/lc=ToFF/ToN 3 5 8 

ON Time ToN - 0.35 -
sec 

OFF Time To FF - 1. 75 -
Sensitivity VHS Include Offset/Hysteresis 10 - -

mV 

Hall 
Hysteresis VHH - 2.5 -

Amp. 
Operating 

CMR 0 - 3 v 
DC Potential 

Supply Zener Voltage Vz 5.4 6.0 6.3 v 

FG Output 
Vsat(FG) ln;=5mA 0.2 0.4 v -

Saturation Voltage 
RD Output 

Vsat(RD) 1Ro=5mA 0.2 0.4 v -
Saturation Voltage 

Thermal Shutdown 
Tso Tj 150 "c - -

Operating Temperature 

-524-



TA8462F 

BLOCK DIAGRAM 

FCT l!D Vee 

OUT A 

TSD 
Vz= 33 V(TYP) 

IN H 

IN A 
SUS SUS 

CONTROL 
IN ll 

~-----------<IO Csc 
CTNl) 

O FG and RD Outputs 

Both the FC and RD outputs are the open collector outputs. 

The FG output is pulse proportional to the number of revolutions (the cycle is the 

same as OUT B) and the RD output is at the GND level (actually, at Vsat(RD) level) 

when the motor is being driven and the RD output at the potential levl that is to 

be applied to the RD terminal as hsown in Figure 2 is output when the motor is kept 

restrained. 
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TA8462F 

o Automatic Self Rotation Recovery Circuit 

RD OUTPUT 

~----~- Vscii ( 3.5V TYP) 

Restraint 

-'f----+-VscL ( l.5 v TYi') 

1 OFF 

Torque- OFF 

I 

1 1 0N 

!Torque 
I ON 
I 

Fig. 1 

!OFF 

Torque OFF 

Rot at ion 

If the rotation of the fan motor is forced to stop by any physical power, the 

driving coil may be burnt as inducing voltage caused when the motor is running 

disappears and large current flows to the driving coil. 

Therefore, it becomes necessary to provide the fan motor with a circuit to prevent 

the driving coil from being burned by detecting the forced stop of the motor 

rotation from the outside by some method and a circuit to automatically rotate the 

motor when it is released from the restraint. 

The TA8462F is an IC that has cleared the above problems by the burning preventive 

automatic ret11rn circuit. 

This operation is shown in Figure 1. 
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TA8462F 

The capacitor Csc connected to the Csc terminal is charged by the charging current 

IsL (6.3µA TYP) and its potential rises as shown below: 

v 1 
csc 

Isc dt 

When the motor is rotating, it is charged and discharged repeatedly by trigger pulse 

but if the motor rotation is physically restrained, Csc discharge by trigger pulse 

is stopped and the potential further increases. During this period, current flows 

continuously to the motor. If Vsc (OSC potential) reaches Vscu (3.SV TYP), 

discharge starts slowly and at the same time, the output is turned OFF to cur off 

current flowing to the motor. When the Vsc potential reaches VscL (l.SV TYP), the 

output is turned ON to allow current flow to the motor and torque is generated. 

As long as the motor rotation is kept restrained, this operation is repeated and 

the output is turned ON/OFF at a ratio of nearly 1 : 5. 

By this operation, the motor is heated and cooled and its temperature rise can be 

suppressed to a certain level. If the motor is released from the above restraint, 

the motor is started to run again by the generated torque and is continuously 

rotated by the generated trigger pulse. 
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TA8462F 

APPLICATION CIRCUIT 

• 12Vµse 

12 v 

FG Illl Vee 

I~ A Ol!T A 

TA8462F 

JN H OllT H 

Cse UND 
Note 1 

10 

~ 

" 
~1 

• SVµse 

5V 
CJ 
0 s 

RD Vee 

OPT A 

TA8462F 

l)liT H 

(iND 
Note l 

10 

Note 1 If the mutual induction of a motor is large, it is recommended to insert a 

diode in the circuit. 
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-------TA8463F 
SINGLE CHIP 3-PHASE MOTOR DRIVER 
FOR FOO SPINDLE MOTOR. 

The TA8463F is Single Chip Motor Driver IC for 

FDD Spindle Motor. 

1 Chip mtor driver with 3-phase semi-linear driving. 

Adjustment free with digital servo system. 

300, 360rpm are obtained. 

Built-in index pulse output current. 

Vcc=4.2-7V Operating supply voltage range 

Output current Io (!!AX) =0. SA (AVE) 

Built-in thermal shut-down circuit. 

Built-in over current protection circuit. 

Built-in stand-by circuit. 

t1AXIMUt1 RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 8 

Output Current Io 0.6 

Power Dissipation Pn 
1.0 

1.5 (Note) 

Operating Temperature To pr -30-75 

Storage Temperature Tstg -55-150 

(Note) With Heat-Sink (60X60Xl.6mm Cu 50%) 
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UNTT 

v 
A 

w 

oc 

oc 

HQFP30-P-JOIO 

Weight 0.6g (Typ.) 



TA8463F--------------------------------------

llLOCK DIAGRAM 

Vee= 5 v 

~160 l RPM 
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-------------------TA8463F 

TERMINAL EXPLANATION 

No. 

29 

30 

l 

2 

3 

4 

28 

5 

6 

14 

7 

8 

SYMBOL 

Ha+ 

Ha 

Hb+ 

Hb 

+ 
He 

He 

IH 

FG 

FG+ 

FGO 

DESCRIPTION 

Hall Amp. +/- Input Terminal. 

The Hall Input Range is ; 

VH=S0-300 [mVp-p] 

CMR=l. 3-(Vcc-O. 9) [V) 

Hall Bias Negative Side Connecting 

Terminal. 

FG Amp. Negative Input Terminal. 

FG Amp. Positive Input Terminal. 

FG Amp. Ouptut Terminal. 

High Sensitivity of FG Amp. 

VHFc=2.5mV 

Error Amp. Output Terminal. 

Error Amp. Input Terminal. 

External Ports Value (C.R) is 

determined by matching between Motor 

and IC. 
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TA8463F--------------------------------------

No. SYMBOL 

9 PWM 

10 

11 ID 

13 IND 

15 MS 

DESCRIPTION 

F/V Converter Output Terminal 

Reference : No.7 and No.8 

Index Positive Input Terminal. 

Index Negative Input Terminal. 

VTH-L ; SmV Vnr-L ; 7 9mV 

(typ.) ~ (typ.) 

v~ 
lND : : 

~ 

Index Amp. Output Terminal. 

Reference : No.10 and No.11 

Mode Select Terminal. 

300rmp L 

360rpm H 
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EQUIVALENT CIRCUIT 
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-------------------TA8463F 

No. SYMBOL 

16 SB 

17 osc 

18 Vee 

19 CT 

DESCRIPTION 

Stand-by Terminal. 

SB H 

ST L 

Oscillation Terminal. 

External CK Pulse is used, connect 

Resistor (min. 20kn) in series. 

• Supply Voltage Input Terminal. 

Phase Compensation Terminal. 

Connect Capacitor between 19 pin 

and GND. 
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TA8463F 

No, SYMBOL DESCRIPTION EQUIVALENT CIRCUIT 

20 Le Output Terminals. 

~}-26 Lb 
-r 

27 La + ,..,. 
~ 

• y-rh 

21 RF Power Supply Voltage Input Terminal, 

By connecting resistors between Vee 

terminal and@ pin, Current Limiter 

is available. 

VTSD = 
Io (max) 

VIsD=0.14V 
RNF 

IO(max)=O,SA 

22 i>c Capacitor Connect Terminal for 

·~ 23 ef,Jl prevention of oscillation. 

24 ef,A 
--r 

+ 
0-

~ 

m 

25 GND GND 

Fin 
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-------------------TA8463F 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=SV, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

~perating Voltage Vee - 4.2 - 7 v 

Icc1 1 Output Open - 12.5 200 µA 
Supply Current 

Icc2 1 - 23.9 36 mA 

Gain GHO - - 31 - dB 

Input 
VH 2 50 - 300 mV 

Hall Amp. Sensitivity 

Common Mode 
CMR 2 1. 3 Vee- v 

Voltage Range 
-

0.9 

Closed Loop 
GFGO 3 Gain 

40 46 50 dB 

Reference 
Vref 3 2.15 2.6 2.9 v 

Voltage 
FG Amp. 

Input 
VHFG 3 - 2.50 - mV 

Sensitivity 

Input Offset 
VoFG 3 1 mV 

Voltage 
- -

Output High VJNT-H 4 3.4 3.8 4.7 
Integrator Voltage 

v 
Low VINT-L 4 0.4 1.0 1.6 

Amp. 
A-Input Current IA- 4 - - 0.4 µA 

Open Loop Gain GINT - -3dB Point - 55 - dB 

Speed Input Switching H : 360rpm 3.0 - Vee 
VMS-th 5 v Changing Voltage L : 300rpm 0 - 2.0 

Input Current IMS 5 VMs=GND - -2.5 0.1 µA 

osc Frequency Range fosc - Tj=-30-125°C 300 490 600 kHz 

6 
Iow-lOOµA 

Vcc-0.1 High VpWM H - -
( fx/ 8192) <FG 

OUTPUT-Vcc:50k'2 

PWM Output Voltage Hiddle VpWM M 6 OUTPUT-GND:50k'2 - Vcc/2 - v 
Cfx/8192)=FG 

Low Vp~.\ L 6 
IoL=lOOµA 

Cfx/8192))FG 
- 0.1 -
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TA8463F--------------------------------------

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=SV, Ta=25°C) 
r--· 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITT ON MIN. TYP. MAX. UNIT 

CU!T 

Gv(rnT)=l 
Static Voltage VMID - 2.2 - v 

v =(V~C)+ lV 

Output Gv (INT) =l 
Refferencial VM-diffl - 10 60 mV 
Voltage-1 v =(V~C)+ JV 

Output 
Stage Gv(TNT)=l 

Output 
Ha=Hb=Hc=Vcc/2 Refferencial Vwdiff2 - 0.4 - v 

Voltage-2 
v =(V~c)- lV 

Saturation1Upper Vsat u Io=500mA - 1.1 1. 35 

Voltage lLower 
v 

Vsat L lo=500mA - o.s 0.75 

Switching H : Stand-by Mode 2.4 - Vee 
Stand-by Voltage VsT-th v 
1npul L : Enable Mode 0 - 0.8 

Input Current TsT VsT=GND - o.os 1.0 µA 

Irn=lOmA - 0.11 0.3 
llall Bias Storation Voltage VsB-SAT v 

Irn=20mA - 0.19 o.s 
Current Limit Operating 

Vsrn Rf Voltage 140 mV - -Voltage 

Input Current Tidx 8 - - 3 µA 

Common Mode 
VcMR 8 1. 5 - Vcc-0.3 v 

Voltage Range 

Index 
Offset Voltage VTH 8 v - - -

Stage 
Hysteresis Width Vhys 8 - 2.5 - mV 

Output l Low Vtdx L 8 Io=l.OmA - 0.1 0.4 
Voltage l High 

v 
Vidx H 8 Io=l.OmA - Vee -

Maximum Input Vin 8 - - 0.3 Vp-p 

Tnclex Sensor Bias V1rnG 1 RL=lk'1 2.1 2.5 2.9 v 

Thermal Shut-Dwan 
TSD 150 •c - - -Operating Temperature 
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------------------TA8463F 

TEST CIRCUIT l Icc1, Icc2. VREG 

25 

TEST CIRCUIT 2 VH, CMR 

0.5 v 

20 

__ ___,4 

16 25 

l 
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TA8463F------------------

TEST CIRCUIT 3 GFGO, Vref, VHFG, VoFC 

TEST CIRCUIT 4 VrNT-H, VrNT-L, IA-
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!Oki1 IOU1 

4.5 v 
0.5 v 



------------------TA8463F 

TEST CIRCUIT 5 

TEST CIRCUIT 6 

L : 250Hz 

VMS-th, IMS. VsT-th, IsT 

6 

f = 330 Hz 

- o~sv 

VpWM H, VPWM M, VpWJ>l L 

f - M : 3 6 0 Hz 0---.JVV,,__---{ 6 

H : 460Hz 

5V l 
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TA8463F-------------------

TEST CIRCUIT 7 Vsat U, Vsat L, VsB-SAT 

IOkfl !Okfl 

27 

29 

llal 1 Sensor Input 

TEST CIRCUIT 8 Iidx, VcMR, VrH, VidxL, VidxH 

5V 

18 19 

16 15 
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-------------------TA8463F 

APPLICATION CIRCUIT 

Vee= 5 v 

\ llEli 
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TA8464K 
DUAL POWER OPERATIONAL AMPLIFIER 

The TA8464K is a dual power operational amplifier 

with the output current l.2A MAX. 

This amplifier is usable for CD player arm driver, 

brushed motor forward/reverse rotation control 

driver, and FDD/HDD voice coil motor. 

Furthermore, this amplifier is best suited for LDP 

focus tracking actuator driver because of its high 

through rate. 

Provided with a Current Limiter. 

High Output Current : Io MAX(peak)=l. 2A 

Internal Phase Compensation Type. 

Less Crosstalk 

High Slew Rate 

CT=55dB(Typ.) 

SL=l.OV/1.1s(Typ.) 

t1AXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee.VEE 

Output Current Io(peak) 

RATING 

±18 

1. 2 

Power Dissipation PD 12.5 (Note 

Operating Temperature To pr -30-75 

Storage Temperature Tstg -55-150 

Hate 1. Tc=25QC 
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HSIP!O-P 

Weight 2. 4 7g (Typ.) 

UNIT 

v 
A 

1) w 
QC 

QC 



-------------------TA8464K 

ELECTRICAL CHARACTERISTICS (Vcc=l5V, VEE=-15V, Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Supply Current Ice - - 17 25 mA 

Input Offset Current Iro - - 3 100 nA 

Input Bias Current Ir - - 98 300 nA 

Input Off set Voltage Vro - - 0 7 mV 
Upper VoH Vcc=±l5V. 

12.2 13.3 -
10=300mA v -

Maximum Lower VOL 12.2 13.3 -
Output 

Upper VoH 2.0 3.9 -
Voltage - vcc=±6v, To=lA v 

Lower VoL -2.0 -4.0 -

Open Loop Gain Gvo - - 80 - dB 
Input Common Mode 

CMR ±13 ±14 - v -
Voltage Range 

Common Mode Rejection 
CMRR -

rra t io Vrn=-10-lOV 90 113 - dB 

Supply Voltage Rejection 
SVRR - Vcc=-VEE=6-15V±lv - 65 100 µV/V 

Ratio 

Slew Rate SL - - 1.0 - V/µs 

Output Limiting Current ISC - Rsc=0.68'1 0.8 1.0 - A 

Crosstalk DT - Vrn=-14-14V - 55 - dB 

Slew Rate Symmetry SL' 1 In ut:Duty(49:51/51:49) 
p Square wave - 0.02 1.0 v 

BLOCK DIAGRAM 
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TA8464K------------------

(1) 

12 

z 
s 
'""' < CZ> 
'"~ 8 
~~ 
p p 

~'" Q) 

"' "' 0 

"" @ 

0 
0 40 

AMilIENT 

l\PPLICATION CIRCUIT l 

+ 
4 

+ 

(Usable at a Single Power Supply) 

(Note 1) 
l ~0.7(V) 

SC --, Rsc (S:J) 
(A) 

Po Ta 

(i) INFINITE llF:AT 

S fNK 

~ 80 cm 2 
X Zmm Af 

HEAT SINK 

18crn 2 X2mmA£ 

llF:AT SINK 

HEAT SINK 

80 120 

TCMl'ERATllRE 

160 

Ta (°C) 

~-------------n Ver 

10 

OlJT I 
u ~ 

lfJ "-
~ 

~16 OPT 

(Note I) 
(Note 2) 

OUT 2 
~ 

u "-
Ji 

~16 Ol'T 

c_-------------nVEE 

(Note 2) If crosstalk is recogni"able rernoarkably in applications above 80kHz, 

change a capacitor to one having a value of about 0.33µF as a compensating 

circuit. Further, no resistor is needed in this case. 
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-----------------TA8464K 

APPLICATION CIRCUIT 2 

180k0 

IOOpF 

0.047 µF 

270k0 

IOOµF 

APPLICATION CIRCUIT 3 

150k0 !OOkO 

!OOµF IOOµF 

2.20 
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TA8464K 

TEST CIRCUIT l 

Slew Rate, Symmetry SL' 

Vee +1sv 

G ""' "' " '" l~ Ml 

JU+5V 
VEE -!5V 

G 
""' -5V "' " M2 

'" r~ N 

f=38kHz 

Duty : 49:51 and 51:49 

Measured Value M=Ml+H2 
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3 PHASE HALL MOTOR DRIVER 

The TA8466F is 3 Phase Hall Motor Driver IC for 

VCR Deck cylinder motor drive. 

Low Noise by Soft Switching Drive 

Forward Drive 

Small External Condensor Capacity 

Operating Supply Voltage Range 

Hall Sensor Input 

Vcc=7-17v 

Vw30mVp-p 

Protect Diodes equipped for all inputs 

Built-in Internal Reference 

Built-in Thermal shut down circuit 

t1AXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

Output Current 

Power Dissipation 

Operating Temperature 

Storage Temperature 

Note 1 : No Heat Sink 

BLOCK DIAGRAM 

II a Hb 

SYMBOL 

Vee 

Io 

PD 

Topr 

Tstg 

Note 2 

He 

Hall Signal Input 

RATING 

18 

o. 7 

0.9 (Note 

8.3 (Note 

-30-75 

-55-150 

Tc=25°C 

GND 

1) 

2) 

-547-

UNIT 

v 

A 

w 

oc 

oc 

TA8466F 

HSOP16-P-300 

Weight 0.50g(Typ.) 

(Note) 

However pin 4 voltage is 

same as Vee. pin 4 is to 

be opened. 

Also pin 6 is to be opened. 

Pin 14 is N.C. pin. 



TA8466F 

ELECTRICAL CHARACTERISTICS (Vcc=l2V, Ta=25°c) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Icc1 Vin=OV 1.5 3.0 4.5 

Supply Current Icc2 1 Vin=3V 18 50 95 mA 

Icc3 Vcc=l8V, Vin=3V 18 55 llO 

Ref. Voltage Vref 2.2 2.3 2.4 v 

Control Gain Gv RF=Hl - 1.0 -
Control Input Current Iin 2 Vin=3.5V 2.5 10 µA -

AMP. 
Ref. Voltage Ripple 

Rr -53 -64 - dB 
Rejection Ratio 

Upper Side IoL_LUJ_ Vcc=l8v - - 50 
Cut-off Current 3 µA 

Lower Side IoL(L) Vcc=l8V - - 50 

Upper Side V sat (U) Ir.=0. 7A - 1. 2 1. 6 
Saturation Voltage 4 v 

Lower Side Vsat(L) Ir.=0. 7A - 0.5 0.85 

Gain Difference !'iGv 2 - - ±1 % 
t-
Residual Output Voltage VOR 2 Vin=OV - 0 12 mV 

Input Voltage Range VH - 30 - 200 mVp-p 
Common Mode Voltage 

Hall Amp. CMRH 2.0 - Vcc-3 
Range 

Input Offset Voltage VHO - - 0 5 mV 

Thermal Shut Down Circuit 
TsD 155 oC 

Operating Temperature - - -
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TA8466F 

TEST CIRCUIT-1 

rcc1, rccz, Icc3 

!2V 

l 
------< A \------<Y 

o---0 !8V 

11 

OV 3V 

Hall Sensor Input 

TEST CIRCUIT-2 

Vreg, Gv, Iin, Rr, nGv, Var 

~----------0 l 2V 

5.10.X 3 

-------<F 

-------' 3, 13 Ill 
3.5V 

Hall Sensor Input 
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TA8466F 

TEST CIRCUIT-3 

IoL(U)' IoL(L) 

18V 

.-------. F 

3, 13 

11 12 

Hall Sensor Input 

TEST C IRCUIT-4 

Vsat(U), Vsat(L) 

4V 

.---; F 

11 

Hall Sensor Input 

;, Note: Vee shall be impressed while hall sensor signal is applied to input. 

Otherwise through current will flow. 
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TA8466F 

1. CONTROL INPUT CIRCUIT 

VRF (=RF • IL) of feed back voltage is feed backed to negative input of control 

amplifier internally. 

(Note) 

2 terminals CCI),~ pins) are provided for RF terminal to decrease the 

interference caused by internal common impedance. 

Vee - VeE( SAT) 

RF + 2 • R1 

1.5 

INPUT-OUTPUT CHARACTERISTIC 

--1- - -- - - - - .., z 
l 

lf 
L v 

~ 
20 2.5 3.0 3.5 
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4.0 

Gain =i=Double 

RL: Output Coil Resistance 

VcE(sat): Output Saturation Voltage 

(Upper and Lower Side Total) 



TA8466F 

APPLICATION CIRCUIT 

CONTROL 
S JGNAL 
INPUT 

HALL 
SENSING 

.-----------.------------0 Vee= 12 v 

Note 2 
0.22µf 

16 

Power Supply for Hall Sensor 

III 
Note 4 

0.06Sµf 

Note 1) Recommendable value of RF is 0.3 to 5~. It depends on required initial 

torque, gain, coil impedance and control voltage of Pin 5. 

Note 2) To connect directly to IC Pin and GND to eliminate the influence of common 

impedance. It is required to increase the value of this capacitance for 

stable operations in case of poor wiring or patterning of PCB. 

Note 3) Special care should be taken not to have a common impedance with GND line, 

RF GND and Hall Sensor GND line. 

Note 4) Please select to optimum value for eliminate a virbration noise and parasitic 

oscillation. 

Note 5) Hall signal input min 30mVp-po The signal smaller than this can cause through 

current. 
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------------------TA8466F 

OUTPUT AMP. SATURATION VOLTAGE CHARACTERISTICS 

VsAT(U) - lo(lJPf'Ell SlllE) 
1.6 .----,..----,.--,---,---,----,----,--., 

12 f--+--+-+--+--f--+----±-.... /~ 

~ 
~ ~ 0.8 i"=--f--jf--j--j--j--f--+---l ::, 

04 1---+---+---t---t---t----tl----t---t 

0 ~-~-~-~-~-~~~~-~ 
0 

2 t-

0.2 0.1 

lo (A) 

l'Jl - Ta 

TI!EKMAL RESISTANCE 

llth(J-c) ~ !5"C/W 

lt1h(J-a) ~ 110"C/W 

0.6 

(P 60X :lllx l.5mm l'CH MOU'IT!Nli, 

COPPEil A REA A HOV~; 50 % 
(ZJ NO 11 EAT FI 'I 

' .............. _ ..... .... 

0.8 

-.... -~~ 
0 '------'----'---~'---__..--~-~ 

0 50 100 ISO 

Ta ( "C) 
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VsAT(L) - Io(LOWER SIDE) 
1.6 .-----,..----,.---,,----,--,--,----,---, 

12 1---+---t----tl----t---j----j------j---j 

3 0.8 1---r---t---1------1---t----i-----i---1 

E='. 
-< 
VO 
> 

~ 0.1 f--+--t--l----t---t7"''-t---t----1 

yV 
o~ 

0 0.2 0.4 0.6 0.8 

lo (A) 



TA8473F-------
TENTATIVE DATA 

f'l\N nOTOR DRIVER IC 

The TA8473F is a fan motor driver IC. 

The output current is 0.4A (AVE) and all functions 

needed for fan motor driving have been incorporated 

into 1 chip. 

This lC is provided with the function to automatically 

change the motor speed by detecting ambient 

temperature through the externally mounted thermistor. 

Furthermore, the TA8473F is provided with the noise 

reduction terminal, the FC terminal to output pulses 

proportional to the motor speed and the RD terminal 

to detect the motor status. 

SSOP16-P-225A 

Weight 0.14g(Typ.) 

Built-in automatic self rotation recovery circuit after release of motor locking. 

Thermal shutdown circuit incorporated. 

Operating voltage : 6-13.8V 

2 kind of speed of full-speed and half-speed are variable according to ambient 

temperature. 

Speed change point temperature is externally settable. 

f11\XH1Uf1 RATINGS (Ta=25°C) 

CHARACTERISTIC 

Output Terminal Breakdown 

Operating Supply Voltage 

Output Current 

Irn Output Current 

FC Output Current 

Hall Input Voltage 

Power Dissipation 

Operating Temperature 

Storage Temperature 

(Note l) t~O.lsec 

(Note 2) Tj=-25-150°C 

Voltage 

1 AVE 

PEAK 

SY!!BOL RATING 

VCER 30 

Vcc(opr) 13.8 

Io(ave) 0.4 

Io(peak) 1. 2 (Note 

IRD 10 

lFG 10 

VH11 300 (Note 

PD 800 (Note 

Topr -30-85 

Tstg -55-150 

UNIT 

v 

v 

A 
1) 

mA 

mA 

2) mV 

3) mW 

oc 

oc 

(Note 3) This value is obtained by 50 x 50 x l.6mm PCB mounting occupied 
in excess of 40% of coppec area. 
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TA8473F 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=l2V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN, TYP. MAX. UNIT 

CUIT 

Supply Current Ice - vcc=12v, OUTl"ON" - 7.0 - mA 

VsATl - Io=O.lA, Tj=25°C - 0.9 -

Output Saturation 
VSAT2 Io=0.3A, Tj=25°C 1. 0 v 

Voltage - - -

VSAT3 - Io=l. 2A, Tj=25°C - 1.3 -

Discharge 
IsL - - 2 -

Current 
Charge 

µA 

rsu - - 10 -
Current 

Automatic 
Discahrge 

Self VsL - - 1. 5 -
Rotation Voltage 

v 
Recovery Charge 

Vsu - - 4 -
Circuit Voltage 

Time Constant Tse - C=O. 22µF, ON Time 0.25 sec 

Duty DR - - 5 -

Hall Input 
VHM ±so ±300 mV 

Voltage - -

Hysteresis i\VH - - 8 - mV 

Hall Amp. Off set 
Vno 0 Voltage 

- mV 

Operating 
CMR - 0 - Vcc-2 v 

DC Potential 
Input Bias 

IIN 1 µA - - -
Current 

RD Output Saturation 
Vsat(RD) IRD=SmA 0.15 v - - -

Voltage 
FG Output Saturation 

Vsat(FG) IFc=5mA 0.15 v - - -
Votlage 

Terminal 
Vn! Rrn=lOkll - 1 - v 

Voltage 
-

Variable Full Speed RTH(FS) Rref =lOkll - 6 -
Speed -

kll 
Half Speed RTH(HS) - Rref=lOkll - 10 -

Termal Shutdown 
TsD 150 - oc - -

Operating Temperature 
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TA8473F 

BLOCK DIAGRAM 

FUNCTION 

MODE 

Mode 1 

Mode 2 

l\EG 

5V 

llALL 

AMP 

( 

J 

H+ 
15 

H 

L 

ZERO CROSS 

SIG 

INPUT 

H-
) ( 14 

L 

H 

HS Bl 

RD FG 

OUTPUT 

OUT 1 OUT 2 
) ( 3 ) ( 6 ) 

ON OFF 

OFF 
J 

ON 
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APPLICATION CIRCUIT 

CDl13 

@I~ 
Vee 

Rrd 

(External Parts) 

1 CH 

2 

3 csc 
4 

5 Ra 

6 

(O.lµF) 

T.B.D 

0.22µF 

2kr2 

T.B.D 

7 Rref (lOkrl) 

8 Rfg lOkrl 

9 Rrd lOkQ 

10 CBl (O.OlµF) 

11 CBl (O.OlµF) 

TA8473F 

to Vee 

12 2 

HS Bl B2 

OUT! -- -- , 
@=J: 

TA8473F OUT 2 

GN!l 4,5 

Rf g 

The Half-speed is decided by CH and RH 

Insert this if a noise cornes in from the Power Supply. 

Capacitor for burning protection circuit. 

Hall sensor bias resistor. 

Resistor for adjusting temperature at which the motor 
speed changes. 

Thermistor 

Reference resistor 

Pull-up resistor 

Pull-up resistor 

Capacitor for noise reduction 

Capacitor for noise reduction 
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TA8529F-------
STEPPING MOTOR DRIVER 

TA8529F is Bipolar Stepping !~tor Driver IC 

designed especially for low operating voltage use 

FDD and other portable equipments. 

Bipolar Stepping Motor Driver 

Low Saturation Voltage Type 

Saturation Voltage::;;;;0.95 Vat Io=400mA 

1,2 and 1-2 Phase Excitation Dtive Available 

Stand-by Mode Available 

Ice Stand-by~l5µA 

Built-in Punch Through Current Restriction 

Circuit 

Output Current Up to 500mA (PEAK) 

Sealed in PFP 20 SM Package 

f1/\XIMUr1 RATINGS (Ta=25°c) 

CHARACTERISTIC SYMBOL 

Supply Voltage 
VcCl 

Vcc2 

Output Current Io(MAX) 

Input Voltage 

Power Dissipation 

Operating Temperature 

Storage Temperature 

Recommendable Operating Voltage 

Vcc1=4.5-5.5V 

vcc2=4.5-13.2V 

VIN 

PD 

Topr 

Tstg 

RATING 

7.0 

17. 0 

±500 

-vccl 

1.0 

-30-75 

-55-150 

-558-

HSOP20-P-450 

Weight 0.79g (Typ.) 

UNIT 

v 

mA 

v 

w 
oc 

oc 
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BLOCK DIAGRAM 

OBL 

EB! 

OBH 

OBL 

EB2 

Q 
z 
('.) 

INA 

!NB 

INA 

INB 

8 

6 
CD 

4 
CZ! 

t:::::= 

2 

0 
0 

I 

@ 

PD - Ta 

THERMAL RESISTANCE 

Rth(j-c)=13°C/W 

R 1 h( j -c) = !30°C/W 

b CD INFINITE HEAT SINK 

' 
(Zi 50 X 50X !mm Fe 

~ PLATE MOUNTING. 

~,@NO HEAT SINKING 
....._, 

\ 

b-. ' ' ' \ !:: 
r-t- -

·, 
~ --

50 JOO 150 

AMBIENT TEMPERATURE 

200 

Ta (°C) 

250 

------------------, 
I 

BRIDGE 

DRIVER 

---- - ------, 
I 
I 

INPUT I 
I 

CIRCUIT I 
I 
I 

STAND-BY I 

CIRCUIT 
I 
I 
I 
I 

INPUT I 
MODE I 

CIRCUIT 
S EL ~CT I 
CIRCUIT I L ________ ________ _J 
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12 Vrc1 
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TA8529F-------------------------------------

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc1=5V, Vcc2=12V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. HAX. UNIT 

CUIT 

reel - - 5 
- VSB=5V, Output open µA 

rcc2 - - 10 

reel Vsg=5V, Output Open - - 5 
- µA 

rce2 CQJ =5V, (7) , (B) , (9) =OV - - 10 

reel Vsn=5V, Output open - - 5 
- µA 

rce2 (§l , (1) =5V, l]l, (9) =OV - - 10 
Supply Current 

IeCl Output open Vsn=OV - 25 30 
- mA 

Iec2 @ =5V, (J) , (B) , C2:' =OV - 20 25 

reel Output open Vsg=OV - 35 lf4 
- mA 

rcc2 CQJ , (J) =5V, (BJ , (2) =OV - 35 47 

reel Output open Vsn=OV - 35 44 
- mA 

rce2 Vt!ODE=OV, @(j) '.llJ (2:, =OV - 35 If 7 

VINH 2.0 - vec1 
- @,CJJ,CSJ , (2J PIN v 

VINL eND - 0.8 

Input Operating VSB!! 
@PIN 

3.5 - VcCl 
Voltage - v 

VsBL CND - 2.0 

Vt!ODEH 
@PIN 

3.5 - VCCl 
- v 

VMODEL CND - 2.0 

lINH VIN=3.5V @ , (7) , (8) , - -2 -10 µA -
IINL VIN=O.lfV (2J PlN - -200 -300 

Input Current 
IsBH Vsn=3.5V 

@PIN 
- -30 -45 

- µA 
ISBL VSB=0.4V - -150 -220 

VsatHl - Io=lOOmA - 0.1 - v 
Output Saturation VsatH2 - Io=400mA - 0.15 -
Voltage VsatLl - Io=lOOmA - 0.1 -
Vsatl=VsatHl+VsatLl 

v 
VsatL2 - Io=400mA - 0.45 -

Vsat2=VsatH2+VsatL2 Vsatl - Io=lOOmA - 0.2 0.4 
v 

Vsat2 - Io=400mA - 0.6 0.95 

Diode Forward Voltage VF - IF=400mA - 1.4 1. 6 v 

tpLH - 40 -
Delay Time - IN-6 µs 

tpHL - 5 -
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------------------TA8529F 

LOGIC DIAGRAM 

INPUT OUTPUT 

-- --
SB MODE INA(B) INA(B) OA(B)L OA(B)L 

L H L L 00 00 OPERATION 

L H H H 00 00 OPERATIO!l 

L H H L L H OPERATION 

L H L H H L OPERATION 

L L L L H L OPERATION 

L L H L L H OPERATION 

H x x x 00 00 STABD-BY 

X: Don't Care 

oo• High Impedance 
TirHNG CHART l 

H 

INA 

L 

H 
INA 

L 

H 

!NB 

L 

H 

!NB 

L 

H 

SB 

L 

Vsz 

OAL 1pLH 

Vs I 

Vs 2 
OAL 1pHL 

Vs I 

Vs 2 
OBL t pHL 

Vs I 

Vsz 
OBL t pLH 

Vs I 

Vsz=Vccz-VsatH t pLH 40 µs 

Vs1 =Vs at L 1pHL 5 µs 
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TA8529F--------------------------------------

TIMING CHART 2 

H 

INA 

L 

H 

IMA 

L 

H 

INB L L 

H 

IMH 

L 

H 

s fl 

L 

H 

MODE 

L 

Vs 2 
OAL 

V51 

V52 

OAL 

Vs I 

Ysz 

OBL 

Vs1 

Ysz 

OHL 

V51 
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APPLICATION CIRCUIT 

1. 1, 2, 1-2 PHASE (INA, INB, INA, INB) 

pA 
20 19 18 15 

TA8529F 

2. 2 PHASE (INA, INB) 

TA8529F 

~563-

14 13 12 

12 

11 

11 

TA8529F 

IN B 

IN A 

!NB 

INA 

5V 

~--------- INFJ 

!NA 



TA8529F 

3. POWER SAVE APPLICATION CIRCUIT 

5V/12V 

ON : Vnn 
OFF : POWER SAVE 

20 19 

2 4 

,0B 

14 13 

TA8529F 

6 8 

-564-
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9 JO 

H : STAND-BY 

5V 

!NB 

INA 

IN B 

IN A 



TENTATIVE DATA 

STEPPING MOTOR SYSTEM DRIVER 

TB6500AH is Stepping Motor System Driver IC 

incorporates Dual Bipolar Stepping Motor Drivers, 

DC Motor Driver and Serial to Parallel Signal 

Conversion Circuit (12 bit Serial to Parallel Shift 

Resistor with Latch) which control the 3 Output 

Drivers states by menas of Input Serial Signal trains. 

2 Bipolar Stepping Motors and 1 Brush DC Motor 

(or Solenoid) are controlled by input serial 

signal trains and latch signals. 

Output Current up to 0.8A (for Stepper) and 

0.6A (for DC Motor). 

PWM Chopper type Stepping Motor Drivers. 

All C-MOS Compatible Inputs. 

Operating Supply Voltage : VM=0-27V 

Vcc=4.5-5.5V 

f1AXIMUf.1 RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage (Motor) VM 30 

Supply Voltage (Control) Vee 5.5 

Input Voltage VIN 5.5 

Output Current Io1,ro2 0.8 

Io3 0.6 

. . . l Tc=85QC 
Power Dissipation PD 

43.0 

5.0 

Operating Temperature To pr -40-85 

Storage Temperature Tstg -55-150 
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UNIT 

v 

v 
v 

A 

w 

QC 

QC 

TB6500AH 

HZIP25-P 

Weight 9.9g (Typ.) 



TB6500AH 

PIN CONNECTION 

(TOP VIEW) 

PG-CD 

NF ]) 2 

OUT-D 

OUT-D 

osc 

STllOBE 6 

CK 

S-lN 8 

OllT-A 9 

OUT-A IO 

NF A 11 

VM-ABCD 12 

PG-AB 13 

NF B 14 

OUT-fl 15 

OUT-B 16 

OUT-E 17 

VREG·E 18 

VM-E 19 

Vee 20 

SG 21 

OUT-E 22 

OUT-C 23 

OUT-C 24 

NF c 25 
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50 

40 

30 

20 

JO 

0 
0 

Pn - Ta 

' ' ' I 

INFINITE HEAT FIN R1h(i-c)=l.5°C/W 

\ Rth(j-a)=25°C/W 
\ 

\ 
\ 

\ 
_i 

\ 

W;l!/ 
\ 

~c \ 
,..,-IV \ 

~l''il' \ 

~·;!\! ~ 
l\. 

~-- \ 

\ 
' 

' NO HEAT SINK 'r- ":._,,,_ \ 

I'' \ - -- -- -- ~ -
25 50 75 100 125 150 

AMBIENT TEMPERATURE Ta (~) 

t 

H 
JLPD=IW 

Rt h - t 

v 
WITH 20°C/W HEAT FIN 

0.5t--t---t--1-t-ttt-tt---t--+-t-ttt-tti--t--t--t-t--t-tttt----t---t-t--rtti-tl 

o. :l t--t---t--1-t-ttt-tt---+--+-t-ttt-tti~-+-+-t-t--t-tttt------t---l-+-t-t-ttt1 

O.l'--~'--'--'-'-'-'-'~~-'--'--'-'-'-'~~-'--'--'-~~.__~~_._~~ 

1 10 30 100 300 1000 3000 10000 

PULSE WIDTll t (s) 
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TB6500AH 

BLOCK DIAGRAM Yee VM-ABeD 

Note 1 

Note 2 

Capacitance 
Terminal is required to change to optimum value 
for noise elimination and also required to 
connect directly to each Power Supply Terminal 
(Vee, VM) and the corresponding GND Terminal 
(See Table) for stable operations. 

Heat Fin is connect to GND terminal with Low 
Impedance. 
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Pin 

Pin 

Pin 

GND POWER SUPPLY 

21 (SC) Pin 20 (Vee> 

13 (PG) Pin 12 (VMABCD) 

1 (PG) Pin 19 (VM-E) 



TB6500AH 

INPUT SERIAL PULSE TRAIN (8 PIN) AND POWER OUTPUT STATES 
SERIAL INPUT 

CONTROL OPERATION 
SIGNAL TRAIN 

1 E2 
INPUT OUTPUT 

MODE -
El E2 E E 

L L 00 00 STOP 
DC Motor Control 

H L H L CW/CCW 

2 El L H L H CCW/CW 

H H L L BRAKE 

Stepping Motor 2 Chopping Rate Vref=0.85V Typ. (at "H" Mode) 
3 Vref CD 

Control (Vref CD) =0.65V Typ. (at "L" Mode) 
L....J Stepping Motor 1 Chopping Rate 

Serial 4 Vref AB 
Signal Control (Vref AB) 

Train 
5 D2 INPUT OUTPUT ,..., MODE 
6 Dl Al A2 A A 

Stepping Motor 2 Control (OUT C,D) L L 00 00 STOP 
7 C2 

CW/CCW H L H L 

8 Cl L H L H CCW/CW 

H H 00 00 STOP 
9 B2 

Bl, B2-B, B Cl, 
-

C2•C, c 
10 Bl Dl, D2•D, i5 are all the same. 

Stepping Motor 1 Control (OUT A,B) 
11 A2 

12 Al 
L-.J 

INPUT SERIAL PULSE TRAIN TIMING CHART 

STROBE 

CK 

S-IN 
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TB6500AH 

RECOMMENDED OPERATION CONDITION 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Supply Voltage (Control) Vee 4.5 5.0 5.5 v 

Supply Voltage (Motor) VM 21.6 24 26.4 v 
Input Voltage VIN 0 - Vee v 

Output l IouT A,B,C,D - - 0.7 
IouT A 

Current J IouT E - - 0.6 

fcLOCK - - 1.0 
Clock Frequency Ta=0-70°C, Vcc=5V MHz 

fsTROBE - - 1.0 

tw CLOCK 
Vw24V 500 - -

Clock Pulse Width ns 
tw STROBE 500 - -

Data Set Up Time tset up 250 - - ns 

Data Hold Time tHOLD 250 - - ns 

PWN Oscillation Frequency fpVJM 20 - 100 kHz 
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TB6500AH 

ELECTRICAL CHARACTERISTICS 

OUTPUT STAGE (Ta=25°C, Vcc=5V, VM=24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. 11J\X. UNIT 

CUIT 

Operation Power Supply 
VM(opr) 0 27 

jvoltage 
- - v 

AB VCE(SAT) IouT=0.7A - 2.2 2.7 
1 Output-VI! 

CD Upper IouT=0.5A - 2.0 2.5 

AB VCE(SAT) IouT=0.7A - 1.5 2.0 
1 Output-NF 

CD Lower IouT=0.5A - 1. 3 LS 
Saturation Voltage v 

VcE(SAT) IouT=0.5A - 2.2 2.7 
E 1 Output-V11 

Upper IouT=0.3A - 2.0 2.5 

VcE(SAT) IouT=0.5A - 1.5 2.0 
E 1 Output-NF 

Lower IouT=0.3A - 1. 2 1. 7 

lOL-H - - 50 
Output Leak Current 2 VcE=30V µA 

lOL-L - - 50 

AB VF-U - 1.6 2.0 
3 lF=700mA Output A-D 

Clamp Diode Forward CD VF-L - 1. 2 1.6 v 
Voltage VF-U - 1.5 1. 9 

E 3 IF=500mA Output E 
VF-L - 1. 3 1. 7 

Io=0.5A - 15 -
Ech Output Voltage VOE 1 1VREG.E=l5V v 

Io=0.3A - 15 -

Reference Voltage j\TREG. Eo_E_r 1 0 - 22 v 

Reference Current lREG 1 - 50 100 µA 
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TB6500AH 

SMALL SIGNAL STAGE (Ta=25°C, Vcc=5V, Vw24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. !!AX. UNIT 

CUIT 

Operating Supply Voltage Vcc(opr - 4.5 - 5.5 v 

reel CK, STROBE, SIN: Open - 30 50 

CK:lMHz, S-IN:l/2CK 
rcc2 - 30 50 

Output On Mode 

CK:lMHz, S-IN:l/2CK 
mA 

Icc3 - 30 50 
Output Off Mode 

Output Open 
30 40 Quiescent Current 4 -

Output On Mode 
IM ABCD Output Open 

- - 50 µA 
Output Off Mode 

CW, ccw, BRAKE 
- 5 12 mA 

IM E Output On, Output Open 

Output Off, Output Open - - 50 µA 

VIN(H) 3.5 
Vee 

-
+0.4 

Input Voltage 5 CK, S-IN, STROBE v 
GND 

VIN(L) - 1.5 
-0.4 

IIN(H) Vrn=5.4V -3 - 3 
Input Current 5 µA 

IIN(L) Vrn=0.4V -3 - 3 

Vref(H) 
Tj=40-125°C 

Vref IN=H o. 75 0.85 0.95 

Chopping Voltage Level 6 
cosc=3300pF 

v 

Vref(L) 
RNF=3.3(l 

Vref IN=L 0.55 0.65 0.75 
L=l9.5mll 

Vref Level Differential 
1Wref 6 Vref(H)-Vref(L) - 0.2 - v 

Voltage 

Reset Voltage vccR 3.6 3.88 4.1 v 
7 

l!in. Reset Pulse tVccR - - 1 µS 

Min. PWM Frequency fPWML 
4 

- - 10 
kHz 

Max. PWM Frequency fPwirn 200 - -

TsD(ON) 120 140 160 
Thermal Shut Down 

TsDJ_OFF - llO 130 150 oc 

Differential Temperature llTsD TsD(ON)-TsD(OFF) - 10 -
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TB6500AH 

AC CHARACTERISTICS (Ta=25°C, Vcc=5V, VM=24V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

fcLOCK - - 1.5 
Clock Frequency 7 MHz 

fsTROBE - - 1.5 

!in. Clock Pulse Width tcLOCK 7 
3L10 - -

ns 
tSTROBE 340 - -

tsuCLK-S.IN 170 - -
Data Set Up Time 

tsuST-CLK 170 - -
7 ns 

thCLK-S.IN 170 - -
Data Hold Up Time 

thST-CLK 170 - -

tpLH - 2 -
CLK-OUT 

tpHL - 2 -
tpLH RL=400 - 2 -

Output Propagation Time 7 STROBE-OUT µs 
tpHL CL=l5pF - 2 -

tpON-Z - 2 -
Vcc-R-OUT 

2 tpZ-ON - -

1ax. Clock Rise Time trMAX - - 1 

!ax. Clock Fall Time tfMAX - - 1 

Output Rise Time tr 7 - 1 - µs 
RL=400, CL=l5pF 

Output Fall Time tf - 1 -

Ech Output Dead Time t·dead RL=lOOrt, CL=l5pF - 250 -
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TB6500AH 

TEST CIRCUIT l. VsATU-1,2, VsATL-1,2 

+ 

24 v 

Note 1. Sets Output Transistor active with Input mode select. 
Note 2. Calibrate Output Current becomes O.SA (or 0.7A) with this resistor. 
Note 3. Calibrate Output Current becomes 0.3A (or O.SA) with this resistor. 

TEST CIRCUIT 2. IoL-H, IoL-L 

TB6500AH 

Note. All "L" level S-IN signal, normal CK and Strobe signals are required to measure. 
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TB6500AH 

TEST CIRCUIT 3. VF-Ul,2. VF-Ll,2 

Note. Not to take a GND with any non-connecting Pins. 

TEST CIRCUIT 4. Icc1, 2, IM:ABCD·E, fpwML·H 

INPUT 

~" 
I ~ T 

21V I 

TR6500AH 

l---+-----+---+--F re q u ency 

Counter 
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TB6500AH 

TEST CIRCUIT 5. I1NH, IINL. VINH. VINL· VccR 

1 
5.4V y 0.4V 

+ l 21V 

TB6500AH 

24 v 

TEST CIRCUIT 6. VrefH, VrefL, 6Vref 

:i: 
a ,:+, 24 v 
"' cri 

v "' G :i: $' "' a 
"' ;;l cri TB6500AH oi 

24 v 

Note. Hold the state (2 phase excitation mode) and measure, 
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TB6500AH 

TEST CIRCUIT 7. 

2 11' 

TB6500All 
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TB6500AH 

AC ELECTRICAL CHARACTERISTICS 

7-1 CLOCK-DATA 

CLOCK 

lJATA 

7-2 STROBE-CLOCK 

STROBE 

10% 

l' LOCK 50% 

'CLOCK 

'H 

90% 

'STROBE 

10% 

50% 

'su 'H 
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7-3 STROBE(CLOCK)-OUT 

STROBE 
(CLOCK) 

1 STROBE 

VM - - - - - - - - - - - - - - -
90% 

OUT 50% 

10% 
GND 

5V ----, 1 VCCR 
3.8 y;..------ 3.8 v 

Vee 

VM -----+----+---.. 

OUT 

1 PON-Z 
GND 

1PZ-ON 
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1 STROBE 

90% 

OUT 50% 

1 pHL 

50% 



TB6500AH 

OUTPUT STAGE l, 2 1/2 circuit 

12 VM-ABCD 

OUT A OUT A 

(B, C D) (B, C, D) 

vref 0 s c 

FUNCTION (Com.+>Comp.-) 

r Al A2 A A MODE PG 

L L STOP I H L H L CW/CCW 

L H L H CCW/CW 

H H STOP 

Note 1. In case of Comp. +<comp.-, Upper side Power Transistor turned off. 

Note 2. Free wheeling diode connects between Output A terminal and GND is required 

for stable operations. And also recommend to connect free wheeling diodes 

other Output terminals for reliable operations. 
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-----------------TB6500AH 

-------;19 

VHEli· E 

IN EI 

IN E2 

~-----
I 

__ ___J 

FUNCTION 

INPUT OUTPUT MODE 

IN El IN E2 OUT E OUT E MOTOR 

L L = = STOP 

H L H L CW/CCW = · High Impedance 

L H L H CCW/CW 

H H L L BRAKE 

INPUT STAGE (CK, S-IN, STROBE) DSC STAGE (OSC) 

Vee 20 Vee zor------+------~-

1 
fosc 21.4 Cose 
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<;; 
0 
N 

5 osc 
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TB6500AH 

APPLICATION CIRCUIT 

l v cc=~ ~~s_c_' -+---< 

0 
0 

"' 

+ -

20( l/2W) 

Note, Care should be taken not to have a common impedance with Output Current pass 

of each Motor (NF A, NF B for Motor 1, NF C, NF D for Motor 2 and PG for DC 

Motor) and any other signal lines. 

And recommend to take One Point GND with each Output Current pass and 

corresponding PG terminal. (See Table 1 of Block Diagram) 
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PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR DRIVER 

TB6504F is PW!! chopper type sinusoidal micro step 
bipolar stepping motor driver. 
Sinusoidal micro step operation is accomplished only 
a clcok signal inputting by means of built-in jard 
uare. 

1 chip bipolar sinusoidal micro step stepping motor 

driver. 

Output current up to 150mA 

PWM chopper type. 

TB6504F 

SSOP24-P-300 

Structured by high voltage Bi-CMOS process 

technology. Weight : 0.32g (Typ.) 

Forward and reverse rotation are available. 

2, 1-2, Wl-2, 2Wl-2, phase 1 or 2 clock drives are selectable. 

Package:SSOP24-P-300 

Input Pull-up Resistor equipped with RESET and ENABLE Terminal: R=200k'2(Typ.) 

Output Monitor available with MO. I)(l10)=±2mA MAX. 

Reset and Enable are available with RESET and ENABLE. 

MAXIMUM RATINGS (Ta=25QC) 

CHARACTERISTIC SYMBOL RATING UNIT 

Vee 5.5 

Supply Voltage VM(opr) Vcc-0.3-10 v 

VM(max) 18 

Io(max) 150 
Output Current 

l - - mA 
MO Io(l!O) ±2 

Input Voltage VIN -vcc v 

0.59'' 
Power Dissipation PD H 

0. 83><i< 

Operating Temperature To pr -10-70 QC 

Storage Tempera tu re Tstg -55-150 QC 

Feed Back Voltage VI 1.0 v 

* No heat sink 

;,;, WHh heat sink (50X50Xl.6mm Cu 10%) 
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TB6504F 

llLOCK DIAGRAM 

IU:F IN 

HEI·' IN : 11 

V">i·'-=0:1VTYP. 

HEF IN L 

0 s c 

MAX 

l'llHRENT 
LIMIT 

Ol!TPlJT 

CUHHENT 

CONTROL 

DECODER 

OllTPLIT 
CURRENT 
CONTROL 

GND) 

MO 

Pull-up Resistance 20 21 pin 

18 pin 6 
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1--~~~~~~~--{171--~~--. 

DECODER 
BRIDGE 

DRIVER 

DECODEll 
Bill DGE 

ENABLE 

RESET 
Dltl VER 

GND A) 

200krl 

Non Connection 

NFA 



TB6504F 

INPUT 
MODE 

CKl CK2 C\0 I ccw --- ---
RESET ENABLE 

_f H L H L cw 

n L L H L INHT!lIT 

H s L H L ccw 
L IL L ll L INHIBIT 

s H ll H L ccw 
n_ L ll ll L INHTB1T 

H s H H L cw 
L n_ H H L lNHlfHT 

x x x L L TN1TIAL 

x x x x H z 

INPUT MODE 

tI1 M2 (EXCITATION) 

L L 2 Phase 

H L 1-2 Phase 
PIN CONNECTION (TOP VIEW) 

L H Wl-2 Phase 

H H 2\Vl-2 Phase 
CK! 24 CK2 

~11 23 CW/CCW 
Z High impedanC'c 

M2 22 OS C 

X Don't Care 
HEF IN 21 ENABLE 

MO 20 RESET 

INITIAL MODE 
NC lY S-GND 

Ve(' 18 NC 

llODE l OUT (A) IouT (B) VMH 8 17 VMA 

2 Phase 100% 100% pH 16 ¢A 

1 ,, 
-L Phase 100% 0% P(i-1\ 10 15 Pli-A 

hll-2 Phase 100/'. 0% NF ll 11 11 NFA 

2Wl-2 Phase 1001: 0% ¢11 12 1:1 ¢A 

Note. NC: Non connection 
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TB6504F 

RECOMMENDED OPERATING CONDITIONS (Ta=-10-70°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Supply Voltage Vee 4.5 5.0 5.5 v 

Output Voltage VM 5.5 - 8.0 v 
Output Current IouT - - 120 A 

Input Voltage VIN - - Vee v 
Clock Frequency fcLOCK - - 5 kHz 

OSC Frequency fosc 15 - 80 kHz 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, ViF8V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

High CW/CCW, 3.5 
Vee 

VIN(H) Ml, M2, REF IN -
--- +0.4 v Input Voltage ENABLE, CKl, CK2 

1 --- GND 
Low VIN(L) RESET - 1.5 

-0.4 

Input Hysteresis Voltage VH - 600 - mV 

Ml, M2, REF IN, 
IIN-l(H) - - 100 nA 

VIN=5. OV 
---RESET, VIN=9V, ENABLE 

Input Current 
IIN-l(L) 

1 INTERNAL PULL-UP 10 50 100 µA 

RESISTOR 

IIN-2 (L) SOURCE TYPE, VIN=OV - - 100 nA 

Output Open RESET:H 
---
EllABLE:L 

Vee Icc1 - 10 18 
(2,1-2 Phase 

excitation) 
2 Output Open (Wl-2, 

Quiescent Current Vee Icc2 2Wl-2 Phase excitation - 10 18 mA 
-- ---
RESET:H, ENABLE:L 
--- ---

IcC3 RESET:L, ENABLE:L - 5 -
Vee 

Icc4 RESET:H, ENABLE:L 5 - -
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TB6504F 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, vw 8V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. HAX. UNIT 

CUIT 

REF IN H 
High VNF(H) 0.45 0.5 0.55 

Comparator Reference RNF=5'2, Cosc=0.0033µF 
Voltage 3 

v 
REF IN L 

Low VNF(L) 0.22 0.25 0.28 
RNF=2.5'2,Cosc=0.0033µF 

Output Dif f irencial 
B/A, cosc=o.0033µF 

nv0 - -10 - 10 % 
RNF=2.5'2, REF IN=L 

VNF(H)-VNF(L) LWNF 
VNF(L)/VNF(H) 

Cosc=0.0033µF 
4.3 50 57 % 

VoH(MO) Iow-40µA 4.5 4.9 Vee Output Voltage - v 
VoL_(J!O) IoL=-40µA GND 0.1 0.5 

OSC Frequency fosc - cosc=o.0033µF 31 44 70 kHz 

l!aximum osc Frequency fosc(MAX - 100 - - kHz 

l!inimum osc Frequency fosc(MIN - - - 10 kHz 

OUTPUT BLOCK 

Upper Side VsAT Ul - 0.90 1. 7.5 
Output IoUT=0.12A 

Lower Side VSAT Ll - 0.22 0.37 
Saturation 4 v 
Voltage Upper Side VSAT U2 - 0.83 -

IouT=0.06A 
Lower Side VSAT L2 - 0.12 -

Diode Forward Upper Side VF Ul - 1.18 1.8 
Voltage 5 IouT=0.12A v 

Lower Side VF Ll - 0.92 1.6 

ENABLE : H Level 
lMl --- - - 50 µA 

RESET : L Level 
Output Dark Current 

ENABLE L Level (A+B Channels) : 
---

1M2 RESET : H Level - 8 28 

Output Open 
2 nA 

ENABLE : L Level 
---

NF Terminal Current INF RESET : H Level - 2.5 7 

Output Open 
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TB6504F -------------------

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, VM=SV) 

OUTPUT BOLOCK 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST 

CUIT 

2Wl-2;6 Wl-2;6 1-2;6 8=0 

2Wl-2;6 - - 8=1/8 

A-B 2Wl-2;6 Wl-2;6 - 0=2/8 
Chopping 

2Wl-2;6 - - 8=3/8 Current VECTOR 3 
(Note l) 2Wl-2;6 Wl-2;6 1-2;6 8=4/8 

2Wl-2;6 - - 8=5/8 

2Wl-2;6 Wl-2;6 - 8=6/8 

2Wl-2\'l - - 8=7/8 

2 Phase 
-

excitation mode 

68= 

0/8-1/8 

68= 

1/8-2/8 

68= 

2/8-3/8 

Feed Back Voltage Step 6VNF 
M= 

-
3/8-4/8 

68= 

4/8-5/8 

68= 

5/8-6/8 

68= 

6/8-7/8 

Note 1. Maximum current (8=0) : 100% 

2Wl-2\'l 2Wl,2 phase excitation mode 

Wl-21'\ Wl,2 phase excitation mode 

1-2;6 1,2 phase excitation mode 
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CONDITION 

REF IN : L 

RNF=2.5'2 

Cosc=0.0033µF 

L=lOmH/R=0.5'2 

REF IN : L 

RNF=2.5'2 

cosc=0.0033µF 

MIN. TYP. MAX. UNIT 

- 100 -
- 100 -

86 91 96 

79 84 89 
% 

67.5 72.5 77 .5 

52.5 57.5 62.5 

37 L>2 47 

17 22 27 

- 141 -

- 0 -

10 22.5 35 

5 17.5 30 

16.25 28.75 41. 25 mV 

25 37.5 so 

26.25 38. 75 51. 25 

37.5 50 62.5 



------------------- TB6504F 

ELECTRICAL CHARACTERISTICS (Ta=25°c, Vcc=5V, VM=SV) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

2\.11-26 Wl-26 1-26 8=0 

2\.11-26 - - 8=1/8 

jA-B 2Wl-26 Wl-26 8=2/8 
REF IN : L 

-
Chopping 

2Wl-26 - - 8=3/8 RNF=3.3S1 
Current VECTOR 3 

Cosc=0.0033µF 
(Note 1) 2Wl-26 Wl-26 1-26 8=4/8 

2\.11-26 - - 8=5/8 
L=20mH/R=60Q 

2Wl-26 Wl-26 - 8=6/8 

2Wl-26 - - 8=7/8 

2 phase 
excitation mode 

tr RL=2'1, VNF=OV 

tf CL=l5pF 

tpLH 
CK-Output 

tpHL 
putput Tr Switching 
Characteristics 

tpLH 
7 OSC-Output 

tpHL 

tpLH 
RESET-Output 

t:.£HL 

tpLH 
ENABLE-Output 

tpHL 

Output Leakage Upper Side IoH 
6 Vti=l8V 

Current Lower Side IoL 

Note 1. Maximum current (8=0) : 100% 

2Wl-26 

Wl-26 

1-26 

2Wl,2 phase excitation mode 

Wl,2 phase excitation mode 

1,2 phase excitation mode 
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MIN. TYP. MAX. UNIT 

- 100 -

- 100 -

- 91. 2 -

- 84.2 -
% 

- 73.6 -

- 59 -

- 44.6 -

- 25.6 -

- 141 -

- 0.3 -

- 2.2 -

- 1.5 -
- 2.7 -

- 5.4 -
µs 

- 6.3 -

- 2.0 -

- 2.5 -

- 5.0 -

- 6.0 -

- - 50 
µA 

- - 50 



TB6504F 

~ 

0 
0.. 

z 
2 
~ ..: 
0.. 
H 
Cf) 
Cf) 

0 

0: 

"' ~ 
0 
0.. 

1.5 

1.0 

0.5 

0 
0 

PD - Ta 

CD NO HEAT s INK 

@HEAT SINK 

( 50X50X1. 6 mm Cu I 0 % ) 

~ 
~ .............. 

l'(i' ... .... .... .. ......... I- .... ... ~ .... ... ... .... ......... ............ 
50 100 150 zoo 
AMBIENT TEMPERATURE Ta ("C) 
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TEST CIRCUIT l 

VIN (H), (L), 

IIN(H),(L) 

P·G 

TEST CIRCUIT 2 

Ice' IM, INF 

5V 

RESET 

Ml 

M2 

CW/CCW 

ENABLE 

REF IN 

TB6504F 

SG PG 

19 
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22 

x 
y 

8V 

TB6504F 

5V 



TB6504F 

TEST CIRCUIT 3 

VNF(H), (L) 

J8V 
CK! VM 

~ 
0. 

0 
c:::c::: 

CK 2 i2 
0 "' 
<.D ci 

::::c ::::c 
'E "E 
0 0 

RESET 
N ~ 

c::: c::: 
Ml 0 "' TH6504F <D 6 

"" "" M2 J: 0:: 
E E 

0 0 

CW/('CW N ~ 

EN All LE 

l!EF IN 

SG l'G "" 0. 
0 
0 

5V '° '° 

TEST CIRCUIT 4 

VCE(SAT) Upper, Lower 

l 8V 

CK 1 VM 

CK 2 

RESET 

Ml 
TH6504F 

M2 

CW/l'CW 

ENABLE 
22 J_ 

Rr:F IN 
PG 

5V 19 

Note. Calibrate output current becomes 0.06A (or 0.12A) with this resistor. 
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-------------------TB6504F 

TEST CIRCUIT 5 

VF-U, VF-L 
0.12 A 

22 

Note, Not to take a GND with any non-connecting Pins. 

TEST CIRCUIT 6 

Imr, IoL 

TH650H' 

SG PG 

19 
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TB6504F 

AC ELECTRICAL CHARACTERISTIC 

• CK(OSC)-OUT 

CLOCK 
(OSC) 

OUT 

GND 

1CI,OCK 

C tosc) 

50% 

10% 

'pLH 

1 CLOCK 

C tosc) 

90% 

50% 

t, '1 

1 pHL 
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OUTPUT CIRCUIT 

DECODER -<--+---1 

NOISE CANCELER CIRCUIT 

DECODER 

MAX CURRENT 1------l OUTPUT CURRENT 

LIMIT CONTROL 

(

REF IN : H) 
VNF=O.SV 

REF IN : L 

VNF=0.25V 

SG 
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CHANNEL~ 

II 

0 s c 
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TB6504F 

INPUT CIRCUIT 

• CKl, CK2, CW/CCW, Ml, M2, REF IN Terminals 

To Logic 

RESET, ENABLE Terminal 

To Logic 

• osc Terminal 

Vose 

,,------To Comparator 
QI 

c;; 
0 

GND ~---+----+------+----+----

R3 
(Vcc-VBE) R3+R4 =;=2.15V 
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------------------TB6504F 

OSC FREQUENCY CALCULATION 

Sawtooth OSC circuit consists of Ql through Q4 and Rl through R4. 

Q2 is turned "off" when Vose is less than the voltage of 2.SV+VBE Q2 approxiamtely 

equal to 2. 85V. 

Vose is increased by Cose charging through Rl. 

Q3 and Q4 are turned "on" when Vose becomes 2.SSV(Higher level.) 

Lower level of V 22 pin is equal to VBE Q2+VsAT Q4 approximately equal to l.4V. 

Vose is calculated by following equation. 

1 
-----t 

Vose = 5 • (1-e 
Cose Rl ) 

Assuming that Vosc=l.4V (t=tl) and =2.85V (t=t2) 

Cose is external capacitance connected to pin 22 and Rl is on-chip 10k0 resistor. 

Therefore, OSC frequency is calculated as follows. 

tl =-Cose • Rl • £n (1 -~) 5 

t2 

fosc 

-Cose • Rl • £n ( 1 -~ ) 5 

1 1 
= _t_2 ___ t_l = -------------:1,-----.,4,---------.,,-2-8,,_500--

Cosc (Rl·£n (1 -~) - Rl·£n (1 -~)) 
5 5 

1 
~ 5.15,cosc (kHz) (Cose µF) 
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TB6504F------------------

v cc= 5 v (}-------..--; Yee 

c p u 

I/O 

5 MO 

CLK 
CK! 

CLK ,__ _____ _, 24 CK 2 

CW/CCW 
1-----~~23 CW/CCW 

,__R_E_,S_E_T_~~zo RESET 

ENABLE 
1-----~~21 ENABLE 

H/L--

H/L 

H/L 

.... 
0. 

0 
0 

"' "' 

M 1 l 
M2 

Note. 3 

OUT·A 161-+----....---~ 

Note. 1 

OUT·B 9 >------+---------~ 

2. 5 !.1 
N F A 14 /--'VI,.._---, 

Note l, Schottky diode(UlGWJ49) to be connected additionally between each output 
(pin 16/13/13/9) and GND for preventjng Punch-through Current. 

Note 2. GND pattern to be laid out at one point in order to prevent common impedance. 

llote 3. Capasitor for noise suppression to be connected between the Power Supply(Vcc,VM) 
and GND to stabilize the operation, 
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------------------TB6504F 

EXCITATION 

2 Phase Excitation (Ml:L, M2:L, CW Mode) 

CK 

MO 

(%) 
JOO 

IA 0 

-JOO 

(%) 
JOO 

1 B 0 

-JOO 

t 0 tJ t 2 t 3 <4 t 5 l6 t 7 

1-2 Phase Excitation (Ml:H, M2:L, CW Mode) 

CK 

MO 

(%) 
JOO 

71.4 

IA 

-71.4 

-JOO 

(%) 
JOO 

71.4 

rs 0 

-71.4 

-JOO 

t 0 tJ t 2 t 3 t4 t 5 t 6 t7 t 8 

-599-



TB6504F-------------------

Wl-2 Phase Excitation (Ml:L, M2:H, CW Mode) 

('" 

MO 

(%) I I 
I 00 t---+----+-EITJ---+--- ---+-----1>------+----+------1>------t------+--+---+------+------1--------< 

91 ~:-----~--+-----+------+---+----+--+----+---+---+---< 
71 4 r--+--- ' ' -

10 I-- ,...----J ---+-----+------+---+-- '--- --+---+----I---+----+---+--+----+----

IA I) I-- --+---+--+----+----+--t---L-- --+---+---t----+------+---+--i----' 

-40 

-71 ,1 

-9] 

-100 

(%) 

1110 

91 i----+-+--+--+---+---+--t=J=C---+----+-----4----+----+---t-~ 
71 ,j 

10 r---;------t--------T-IT LI----+----+----+-----+------< 
111 t---+---+--+--~ --+-------+----+--+-------+-------+-- L----- ---+--+----t---1 

t 0 ll t 2 t 3 t 4 t 5 t 6 t 8 t 9 '10 t 11 '12 '13 '14 !JS '16 
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------------------TB6504F 

2Wl-2 Phase Excitation (Ml:H, M2:H, CW Mode) 

CK 

MO 

IA ) 

-20 

-10 

-55 5 

-71 4 

-83 
-91 f-+--t~+--+--+--t~+--+---t---+~t--+---t--t---l~+--t--+--t~t---t--:---0---r---+-r-__,r--+--t----+----r---l 

-100 

(%) 
100 

91 

EB tt 83 

7JA 

55 5 

10 

20 

IB ) 

-20 

-,j( ) 
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TB6504F-------------------

ENABLE AND RESET FUNCTION AND MO SIGNAL 

ENABLE Signal disables only Output Signal. 

Internal logic functions are proceeded by CK signal without regard to ENABLE signal. 

Therefore, Output Current is initiated from the proceeded timing point of internal 

logic circuit after release of disable mode. 

Fig.l shows the ENABLE functions, when the system is selected in 1-2 Phase drive mode. 

Fig.l 1-2 Phase drive mode (!1l:H, M2:L) 

CK 

ENABLE 

RESET 

(%) 
100 

71.4 

-71.4 

-JOO 

I I 

+--1 

t 0 '1 t 2 t 3 OFF t 8 t 9 t 10 t 11 t 12 
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-------------------TB6504F 

As RESET is low, the decoder is initialized and MO is low. 

After RESET is high, the motion is resumed from next clock as shown in Fig.2. 

Fig. 2 1-2 Phase drive mode (Ml:H, M2:L) 

CK 

ENABLE 

RESET 

(%) 
100 

71.4 

A 0 

-71.4 

-100 

+--LJ +I I 

LI i I 
L_ 

-r-- ~-

- !-----, '-----
I I 
I I 
I I I 
I I 

J_ 

I I 

I I 
I I 

t 0 tj t 2 
, 3 I. . I' 2 

t 3 

INITIAL MODE 

11~ 
t 5 t6 t 7 

MO(Monitor Output) Signals is used as rotation and initial signal for stable 

rotation checking. 
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TB6504F--------------------

OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP) 

8 
ROTATION ANGLE VECTOR LENGTH 

Ideal TB6504F Ideal TB6504F 

80 00 oo 100 100.00 -
81 11. 25 ° 12.41° 100 102.39 -

82 22.5° 27.78° 100 100.22 -
83 33.75° 34.39° 100 101.80 -

84 45° 45° 100 102.53 141.42 

85 56025° 55.61° 100 101. 81 -
06 67.5° 65.22° 100 100.22 -

07 78.75° 77.59° 100 102.39 -

88 90° 90° 100 100.00 -

1-2, Wl-2, 2Wl-2 Phase 2 Phase 

-604-



------TC9142AP 
~JARTZ PLL MOTOR CONTROL 

Unit in nn 

The TC9142AP is a C2 1<0S LSI developed for 

controlling the motor of a quartz-lock D.D. record 

player. Since an 8-bit D/A converter systen has 

been enployed for each of the speed control systen 

(AFC) and the phase control systen (APC), a Hide 

reduction of external parts can be made in comparison 

1Jith conventional capacitor-type S/H syste!'.ls, thus 

having realized adjustnent free operation. 

Has built-in AFC and APC, for each of which 

R-bit D/A converter systen has been e!'lployed. 

• Speed-changeover positions are available at 

33 1/3 and 45-rpn. 

DIP16-P-300A 

\/eight 1. OOg (Typ . ) 

Crystal can be used up to 12MHz, and crystal reference dividing frequency is 

selectable from three positions of 1/4, 1/32 and 1/128 to increase the degree 

of freedon in the nunber of FG pulses of notor or crystal frequency, which 

allows a wide ranv,e of design to be nade. 

External oscillator makes possible fine adjust!'lent of speed. 

Provided with strobe reference output and reverse sip,nal output. 

PH' cmn1ECTI(1tJS 
r1AXIMUM RATINGS (Ta~25°C) 

Cl!AP-ACTERISTIC SYMBOL RATING UNIT GND Von 
Supply Voltage VDD -0.3-10.0 v XT CPol'T 

Input Voltage VIN -0.3-VDD+0.3 v XT CP1;-; 

Power Dissipation PD 300 r.:lH NI STROBO 

Operating Tel'.lperature To pr -30-75 oc N2 LD 

Storage Temperature Tstp, -55-125 oc FGIN P/S 

APC 33/45 

AFC RV 

(TOP VIEW) 
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I 
CJ) 
0 
CJ) 

I 

BLOCK DIAGRAM 

XT XT NJ NZ CPouT 33/45 STROBO LD VDD GND 

r\.,.-1 v ,.I ,.I m 
DD VDD 

t· .. I RIN J 
Rt ~ l 

I t--- 1 1 1 
\ J""-.,. N Zo or 27 1 2 8 -V CRYSTAL t-f--1 
CRYSTAL REFERENCE l DIVIDER DIVIDER 
· DIVIDER 32 

OSCILLATOR AFC 
OUTPUT 

FGJN 

CPJN 

Rt 8-BIT ~ 

~ 
F G t----1 AFC LOCK D/A 

SCHMITT 1----1 SYNCHRONOGS t--t--1 TIMING DIVIDER ~ RANGE r- r-v' CONVERTER 
CIRCUIT r-1 v1 SENSING ~ 

CIRC~T _r (12 BIT) CIRCUT I-- W'--------' 
,.I 

FG 

VDD l ~ 

1R SPEED MONITOR l 1 1 1 A p C 
IN &REVERSAL Zo

0 'V 256 8-BIT \_( 

SENSING z 41 f-- v D/A !'--
CIRCUIT DIVIDER DIVIDER DIVIDER 

CONVERTER 

RV 

P/S 

FS' + FG 

AFC 

APC 

-I 
C") 
(C ...... 
.i:i. 
N 
l> .,, 

--~ 



------------------TC9142AP 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, VDD=7.5V, Ta=25°C) 

CHARACTERISTIC SYHBOL 

Operating Supply 
VDD(l) 

Voltage 
VDD( 2) 

Operating Supply 
IDD Current 

f~fAX(l) 
Operating XT 

f11AX(2) Frequency 
Range 

CPrn f11AX(3) 

f11AX( 4) 
VGIN Operating 

fFG frequency Range 

FGIN Operation VIN(l) Input 
Anplitude Non-

VIN(2) Voltage Operation 

FGIN Threshold VTH(FG) Voltage Range 
Max. 
Deviation 

Resolution 
VFC, APC Ladder -
D/A Resistor RL 
Converter 

Temperature 
Drift 

Ladder Resistor 
Temperature Factor 
Anplifier Feedback 

Rf 
Resistor 

Nl, N2, 33/45, P/S, CPIN 

Pull up Resistor 

"H" Level 
Input 
Voltage 

llL" Level 

RV, LD, STROBE, CPouT 

Output 
Current 

"H" Level 

"L" Level 

Rm 

Vrn 

VIL 

Ion 

* : Ta=Range of -30-+75°C 

TEST 
CIR- TEST CONDITIONS !!IN. TYP. 
Ct:IT 

X'tal=6Mllz 
;';; 5.0 -CPrn=l. 5!Il!z 

X'tal=l2Ml!z ,., 7.5 -CPrn=3. OHHz 

1 
X' tal=l2!1Hz ·k 5.5 -
crrn=3. O!mz 

VDD=5.0-7.5V ;, 1. 0 -2 
VDD=7. 5-9. 5V ;':; 1.0 -
VDD=5.0-7.5V * - -3 
VDD=7. 5-9. 5V ;':; - -
VDD=5.0-9.5V ;':; - -Vrn=0.5Vpp 

VDD=5. 0-9. 5V ,., 0.5 -fFc-lOkHz, Sine Wave 
4 

fFc-lOkllz, Sine \Jave * 0 -
VDD=5.0-9.5V, i\t tiI'le 

0. 2xVDD -
of DC connection 

- ±2.5 
VDD=5.0-9.5V, IouT=O 

PDD/256 -

7 35 55 

VDD=5.0-9.5V ;';. - ±1 

.,.,. - +0.55 

5 100 200 

6 Except CPIN TerT'linal 15 35 

VDD=5.0-9.5V 0.7XVDD -
Except Nl and N2 
TerT'linal -0.3 -

s v0n=6.5v -0.5 

o.s 
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MAX. UNIT 

9.5 
v 

9.5 

12 mA 

6.0 

12.0 MHz 
1.5 

3.0 

10 kHz 

~DD-0.5 Vpp 

30 mVpp 

P.8XVDD v 

±6.5 LSB 

- v 

80 kn 

- LSB 

+0.8 %/deg 

500 kfl 

70 kfl 

ivDD+0.3 
v 

0.3XVnD 



TC9142AP------------------

FUNCTIONAL EXPLANATION OF EACH TERtHNAL 

PIN 
SYMBOL TERJ1INAL NAME 

No. 
FUNCTIONAL & OPERATION EXPLANATION REMARKS 

16 VDD Power Terminal VDD=5.0-9.5V is applied. 

1 GND Ground Terminal Ground 

2 xr 
Crystal \Ji th a built-in 
Oscillation Crystal Oscillator is connected. feedback 

3 XT Terminal resistor 

6 FGIN 
FC Pulse Input Input terminal for pulse showing With a built-in 
Terninal not or speed. anplifier. 

10 33/45 
Speed Switching Terminal for switching notor speed. With a built-in 
Terminal L=33 l/3rpr1, H or NC=45rpl'l. pull-up resistor. 

11 P/S 
PLAY/STOP t!otor PLAY/STOP signal input Hith a built-in 
Input Terminal terl'linal L=PLAY, H or NC= STOP pull-up resistor. 

Reference Nornally connected to CPoUT· For 
14 CPIN Frequency Input external fine adjustment input frorl 

Terminal an external oscillator. 

Reference Teroinal for divided output from 
15 CPour Frequency Output the crystal reference frequency 

Terninal divider. Normally connected to CPrn. 

13 STROBE 
Strobe Output Reference frequency output terminal 
Terninal for strobe. Duty is 1/8. 

Lock Detecting 
This teroinal becomes H when the 

12 LD 
Terl'linal 

motor speed is \li thin the lock 
range and otherwise L. 

AFC Output 
Output terl'linal for motor speed 

8 AFC control systeo. Output of 8 bit 
Terminal 

D/A converter. 

APC Output 
Output terninal for motor phase 

7 APC control syste!'l. Output of 8 bit 
Terminal 

D/A converter. 

9 RV 
Reverse Signal Teroinal for notor reverse signal 
Output Terminal output. 

4 Nl 
Reference Divided Switching of divided frequency fron 
Frequency the crystal reference frequency With a built-in 

5 N2 Switching divider into 1/4, 1/32 and 1/128 is pull-up resistor. 
TerMinal possible. 
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TC9142AP 

EXPLANATION OF OPERATION 

(1) Crystal oscillation terminals (XT, XT) 

• The crystal oscillator is used by connecting as shown below. 

TH!MMER * CL OF 10-30pF is appropriate. 

Crystal oscillation frequency is calculated by the following equation 

according to number of FG pulses of a motor to be used. 

fx = 3/4FG' xl28 x2QxN = 5/9FG' xl28 x27xN 1920FG' · N (Hz) 

(Note) 3/4FG' FGrN frequency at 45rpm. 

5/9FG' 1 
FGIN frequency at 33) rpm, 

Further, fx: Crystal oscillation frequency, FG': No. of FG pulses generated 

per revolution of motor. 

N Ratio of frequency division of the crystal reference frequency divider. 

(Refer to Item (10).) 

HaximuTI operating frequency is above 12MHz and crystals up to 12Mllz can be 

used. 

(2) Reference frequency input/output terminals (CPouT, CPrN) 

fX Divided output ~ from the crystal reference frequency divider is available 

at CPouT, which is normally connected to CPIN· 

\Jhen an external oscillator (CR oscillator, etc.) is connected to CPrN, 

motor speed can he finally adjusted. 
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TC9142AP------------------

(3) Strobe reference frequency output terminal (STROBE) 

1 
This is the reference output terminal for strobe and 

of crystal oscillation frequency is avalilabe at 

this terminal. 

32 x (20 or 27) xl28 

Duty is 1/8 and suited to a single stripe strobe. 

(4) FG pulse input terminal (FGrN) 

This is the input terminal of FG pulse that shows the motor speed. 

This FG pulse becomes comparison frequency. 

This terminal has built-in Amplifier and Schmitt circuit. 

FG pulses are applied through capacitor coupling and small amplitude is 

enough for proper operation. 

(5) Speed switching terminal (33/45) 
1 

This terminal is for switching the motor speed 333rpm, and 45 rpm. 

with a pull-up resistor and chattering preventive circuit. 

(TRUTH TABLE) 

33/45 
DIVIDED 

SPEED 
FREQUENCY 

1 1 
L v 33-Jrpm. 

H or NC 
1 

45rpm. --
20 

(6) APC, AFC output terminal (APC, AFC) 

AFC (speed control output) is a F-V converter for FG frequency, and is 

consisting of a 8 bit D/A converter. 

APC (phase control output) is a phase comparator (6-V converter) that 

compares phase difference 6 between 1/2 FG and reference frequency FS', 

and is also consisting of a 8 bit D/A conveter. 

Both APC and AFC perform the following 3 operations according to FGIN 

frequency. 
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a. When FGIN frequency is within the lock range: 

Both APC and AFC perform the normal operation for FGIN· 

Further, the Lock range is, 

l 
at 45rpm ••••• Reference 1 {+4.6. 

cycle FS -5.3 % 

1 
Reference cycle _1__{+3.4 at 333 rpm 

FS -3.9 

(Note) 

% 

fx 1 
Reference frequency FS= N ( 20 or 27 ) 128 (Hz), FS'= 2 FS 

b. When FGIN frequency is below the lock range (under speed): 

APC and AFC outputs are both fixed at "H" level. 

c. When FGIN frequency is above the lock range (over speed): 

APC and AFC outputs are both fixed at "L" level. 

TC9142AP 

When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed 

"L" level. 

AFC Output change status for FGrN 
frequency 

FIXED AT "II" LEVEL 

H1--.....t:.----.. 

UNDER SPEED 

LOCK RA NOE 

FIXED AT 11 L 11 

LEVEL 

OVER SPEED 

FGIN FREQUENCY 
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APC Output change status for phase 
difference rf,. 

H 
D/A OllTPllT 

27r 

PllASE DIFFERENCE ¢ 
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AFC and APC timing chart within lock range. 

a. AFC (SPEED CONTROL SYSTEll) 

f(i 
l't:LSE 

CLOCK 

LOAD 
PliLSE 

AFC 
m;n'" T 

_J,____ _ ____.~._______,~,____
_J __ U...._____I._____ 
_J ~ ~,______ 

I I .---I -

b. APC (PHASE CONTROL SYSTEM) 

REFERENCE _J I I I FREQliENCY 
FS' Pt:LSE 

~---~ 

+FG 
PllLSE 

APC 
Ol'TPl'T 

~ I. • -~ I. • ·fl_ '----------!,,____ __ I 
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(7) Lock detecting terminal (LD) 

This terminal is the lock detecting output and is placed at "H" level when 

FGrN frequency is within the lock range and otherwise, placed at "L" level. 

(8) PLAY/STOP input terminal (P/S) 

· PLAY/STOP signals of the motor are input to this terminal. 

PLAY=L, STOP=H or NC. 

This terminal has a pull-up resistor and a chattering proventive circuit. 

During PLAY (P/S=L), AFC, AFC and LD perform the above-mentioned operations 

for FGrN frequency, and during STOP (P/S=H or NC), AFC, AFC and LD are all 

fixed at "L" level. 

(9) Reverse signal output terminal (RV) 

Reverse signal for braking the motor at time of switching of motor speed 
1 

from 45rpm to 333rnm or the operation from PLAY to STOP is output through 

this terminal. 

Change of RV output status 

PREVIOUS STATUS ~ RV OUTPUT CHANGE I ~ RV OUTPUT CHANGE l TO "H" LEVEL TO "L" LEVEL 

During normal rotation When the motor speed When the motor speed is 

(during lock) 
1 

at 45rpm is switched fro"' locked at 333 rpm, or 

45rpm to 
1 

when FGIN~l/8FS, when 333 rpm or 

the motor speed is 

switched from 
1 

333 rpm 

to 45rp"1. 

During normal rotation When the operation When FGIN ;?l/3FS or when 

(during lock) at is switched fro"' the operation is switched 
1 

45 333 rpm or rpm. PLAY to STOP, from STOP to PLAY. 

In other cases than above, RV output is not changed and fixed at "L" level. 

Further, if FG frequency rises up to 1.5 times of normal rotation at 45rpm. 

(2 times of normal rotation at 33rpm), RV output is reset. 
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(10) Reference divided frequency switching terminal (Nl, N2) 

Divided frequency l/N of the crystal reference frequency divider can be 

switched to 1/4, 1/32 or 1/128 by number of FG pulses or a crystal used. 

This terminal has a built-in pull-up resistor. 

(TRUTH TABLE) 

Nl N2 1 STROBE OUTPUT FREQUENCY -
N 

H H 1 fx [Hz] 
32 32 x(20 or 27) x 128 

L H 1 fX [Hz] 
128 32 x (20 or 27) x 128 

H L 1 fx [Hz) 
-4- 32 x (20 or 27) x 128 

(11) Chattering preventing time of P/S, 33/45 terminal: Tc 

P/S, 33/45 

IC INTERNAL 
INPl;T SIGNAL 

Nl 

H 

L 

H 

N2 

H 

H 

L 

CHATTERING PREVENTING TIME Tc (S) 

at 33rpn at 45rpm 

1728 
x (1-2) 

1280 
x (1-2) --- ---

fcPIN fCPIN 

432 x (1-2) 320 (1-2) --- --- x 
fCPIN fcPrn 

6912 x (1-2) 5120 x (1-2) 
fcPrn fcPrn 
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DIVIDED FREQUENCY 
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CHARACTERISTIC TEST CIRCUIT 
(1) Operating supply current Inn 

VDD= 7.5 V 

(3) CPIN Operating frequency range 

VDD=5-9.5V 

PG 
MONITOR 

{
Vrn= 0.7 X VDD 

v IL= 0.3 X VDD 

(5) Anplifier feedback resistor Rf 

VDn= 7.5 V 

TC9142AP 

(2) XT Operating frequency range 

Vnn=5-9.5V 

v 

'" 0. 

ft!AX(l), (2) 

SYNCHROSCOPE 

~~ '"~'"'"" 
(4) FGrN Input sensitivitiy 

VIN(l), (2) 

Ymi= 5 - 9.5 V MO'\ I TOR 

v 

(6) Pullup resistor RIN 

Vnn= 7.5 v 
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(7) D/A Converter ladder resistor RL 

Vnfl=75V 

(9) Output current ("L" level) IoL 

V1m=7.5\ 

Set input so that output 

may attain 
11 L 11 

level. 

VoL=l.O\. 

(()) Output current ("II" level) 1011 

Vnn=7 sv 
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Set input so that output 

attain 11 H 11 level. 



CHARACTERISTIC DATA 

f'vlAX (XT) - Vnn 

Ta= 25°C 
;-
?: 

25 
"" 

TEST (' l R('Ji IT (2) 

a 
"' 

r 

"' ~ '" 20 
0 v 
/: 

r ~ 

< O< l 5 

"' u 

"' O< ~ 
0 ~ 
x - l 0 v 
< 
;: 

5 
2 8 Ill 12 14 

Ol'EHATfN(> Sl!l'l'LY \'OLT.A(;E \ llll (\I 

JO 
T<1=25'C 

~ 
u ,, TEST ('] R('I IT (3) 

"" a .~ 
~ 5 
'" ,' 

0 ,, 
,', 

~ 0. < 
"' 
~ x 
0 ~ 

2 x 
< 
~ 

() 
2 8 1 () J 2 l ·1 

OPEl!AT I\ li Sl'Pl'LY \'OLTACi E l'1m (\'I 

Inn - Vnn 
12 

Ta=25'C 
< 
E TEST Cl!ICl'JT (1) 

10 
§ 

E- 8 , 
"' "' 
v 6 

G , 
E-
< 
"' "' "-

OPERATJN(i Sl'Pl'LY \OLTAti E l'IJJJ (\'I 
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,.])[) = 7 5 \' 

TEST CllHTIT(Z) 

c; ~ 
2:e ~ 
;...... ~ 2 0 t--+-t--+---11---+---'l-cl::::---t-+---t--t---t 
/: ~ 
;:: f:: i-+-
< 0< 151---+-l----+---11----+---l-+--+-+--+-t-~ 
~ ~_, 

~ ~ 

~ ~ 1 () l--+--t---+----11----+----i--+--+-+---+-+--< 

~ 

~ ,-
r E 
__, 

'E "-
2 
,-' 

E- 7, 

p:, 
?. ~ 

, ? 

'-' 
"" 

5L---+--'-----+-~'---'---'--+--L~+---+~+-~ 

-10 -20 211 40 8il 

A\llllENT TE\ll'ERATI HE Ta ('C) 

IMAX (CP1N) - Ta 

IJJn-75\' 

TEST 1' IRCl'fT (3) 

21----+--'l----+---J~-+---+-+--+-+---+~t--~ 

ll'-----'--~'---'---'~-+-----'~-'--+~+---+-~t--~ 

-·10 

250 

200 

150 

JOO 

~o 

() 
2 

-20 20 4 () 

A~HJE~T TEMPERATIRE 

60 

Ta ('Ci 

"nn = 7 s \' 
TEST ('I ff('\ IT (1) 

IZ 
I2l 

L v 
..v 

l () I 2 

OPER~TJN(; SI l'l'LY \'OLTAliE \llll ( 1·: 

80 

J 1 



TC9142AP ------------------

EXAMPLE APPLICATION CIRCUIT 

HIGH 
VOLTAGE 

STROBE 
NEON 
TUBE 

FG PULSE 

DISPLAY LED 

DIFFERENTIAL 
.__ ____ 

4 
AMPLIFIER 

MOTER CONTROL 

CIRC\TIT 

Exanple of crystal oscillation frequency calculation 

\/hen FG' (nuBber of FG pulse)=90 pulses, if the dividinr, frequency of reference 

divider is set at N=32 dividing frequency, the crystal oscillation frequency fx 

is as follows: 

fx = 1920.FG'N 1920 x 90 x32 5,5296MHz 
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CAUTION IN APPLICATION 

APC and AFC tenninals are for the 8-bit D/A converter outputs, which are directly 

output from the R-2R ladder type resistor network as shown in the following diagram. 

Impedance of these outputs becomes equal to the ladder resistor value RL. 

Therefore, input impedance at the receiving side of these terminals shall be 

designed accordingly. 

Ql AFC/AFC OUTPl;T 

QZ 

Q3 R1= 35-SOkU ( TYP 55kil) 

Q8 

A filter for an externally mounted differential amplifier on an application 

circuit shall be selected to meet the response characteristic of a notor to be used. 
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TC9192AP/AF-----
DOUBLE PLL FOi'. r10TOR corHROL 

This is a LSI designed for motor-C'ontroll ing the 

copying machine of which motor-rotation speed is 

necessary to he varied freely. With built-in PLL 

and VCO for reference signal generation, reference 

frequency can voluntarily be varied externally. 

Through using built-in VCO, PD, phase comparator 

and divider reference frequencies can be obtained. 

AFC and APC applit•d with 8-bit D/A converter 

system is incorporated, and transistor of bipolar 

type is provided at the output for Buffer Amplifier. 

Lock range can he switched. 

1/2 VDD output for filter-aroplifier is provided. 

Lock detection output and reverse rotation signal 

output are provided. 

r1/\XH1Ur1 RATINGS (Ta=25°C) 

CHARACTERlSTI C SYMBQJ, RATING UNIT 

Po\ler Supply Voltage VDD -3.0-7.0 v 
Input Voltage VIN -0.3-VDD+0.3 v 

-------------1 --- - 1--- -
Po,1er Dissipation PD 300 mW 

-- -

Opcri1ting Temperature Topr -30-75 oc 

Storage Temperature Tstg -55-125 oc 

rrN CONNECTION (TOP VIE\J) 

TC9192AP 

CiNll V IJIJ GND 

Fref DO Fref 

Fsig 
F\ ig vc 

TEST 
TEST RI! 

LW 
LW RL NC 

FGJN c EGJN 

APC Lil APC 

AFC R/S AFC 

v,o 
V ro RV 
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DIP18-P-300A 

SOP20-P-300 

Weight DIP18-P-300A:l.4g(Typ.) 
SOP20-P-300 :0.48g(Typ.) 

TC9192AF 

VDD 

DO 

vc 
RH 

NC 

RL 

c 
LD 

R/S 

RV 



TC9192AP/AF 

BLOCK DIAGRM1 

TC9192AP 
DO vc RH RL (' 

1-------------------1131--------~ 

CP 

RV JO 

AMP 

PD 

PHASE 

vco 
VOLTAGE CONTROLLED 

OSCILLATOR 

J/2560 DIVIDER 

CP 

1/20 

DIVIDER 
1/256 DIVIDER 

rs' 

SPEED MONITOR 

& 

REVERSE ROTATION 

DETECTING CIRCUIT 

SCHMITT 

CIRCUIT 

1/2 FG 

1/2 

DIVIDER 

FG 

SYNCHRONIZING 

CIRCUIT 
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FG 

AFC 

8-BIT D/A 

CONVERTER 

vro 

APC 

AFC 
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BLOCK DIAGRAM 

TC9192AF 
DO 

~~~~~~~-119 

PD 
PHASE 
COMPARATOR 

CP 1/2 0 

VC RH RL c 
1--~~~~~~~~~~~~~--114 1--~~~~~~~~ 

vco 
VOLTAGE CONTROLLED 
OSCILLATOR 

1/2560 DIVIDER 

CP 

1/256 DIVIDER 

RV 11 

FGrn 

AMP 

DIVIDER 

FS' 

SPEED MON I TOR 
& 

REVERSE ROTATION 
DETECTING CIRCUIT 

SCHMITT 

CIRCUIT 

1/2 FG 

1/2 

DIVIDER 

FG 

SYNCHRONIZING 

CIRCUIT 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, VDD=5V) 

trEST 
CHARACTERISTIC SYMBOL 1--IR- TEST CONDITION MIN. TYP. MAX. UNIT 

run 

Operating Power 
VDD - L,. 5 - 5.5 v 

Supply Voltage 

Power Supply 
IDD * - 7 20 mA 

Current 

VCO BLOCK 

Max. Operating 
fvco C=JJpF, RL=OV 1< 2.5 MHz Max - - -

Frequency 

vco Applicable 
fvco 

Constant of c is 
i> 0.5 2.5 MHz - -Range varied with fvco 

vco Deviation Jfvco - C=Constant, RL=2. OV * - ±50 - % 

vco Fsig 
fcPIN Fsig N=2560 1< 0.5 2.5 MHz - -Frequency Range 

FG AMPLIFIER BLOCK 

Operating Frequency 
fFG - Vrn=0.5Vp-p -;, - - 10 kHz 

Range 
Input Opera ting 

VFG - fFG=lOkllz * 0.5 - VDD-0.5 Vp-p 
Voltage 

Fref fref - ";~ 0.2 - 2.0 kHz 
Frequency Range 

AFC, AFC, D/A CONVERTER BLOCK 

!lax. Deviation - - ±2.5 ±6.5 LSB 

Resolution - - !VDD/256 -

BIPOLAR TRANSFORMER OUTPUT CURRENT (AFC, AFC, Vro TERMINAL) 

Output "H" Level IOHB - vow JV -0.5 -0.8 - mA 

Current 
"L11 Level IOLB - VoL=2V 30 50 200 µA 

Output Voltage Vro 
Reference output 

1.6 1. 9 2.2 v -
voltage 
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ELECTRICAL CHARAClERISTICS (Unless otherwise specified, Ta=25°C, VDD=5V) 

TEST 
CHARACTERISTIC SYMl\OL CIR- TEST CONDI Tl ON HIN. TYP. MAX. UNIT 

CUIT 

PHASE COMPARATOR CHARACTERlSTTC (DO TERMINAL) 

"H" Level IoHDO - Vow4v -1.0 -2.0 -
Output 

mA 
Current 

"L" Level lOLDO - VoL=lV 1.0 2.0 -
Output Leak Current 

Iozno ±0.l µA - - -
i1 t Off 

Input Leak Current Im/I IL - Fref, Ve terminal - - ±1.0 µA 

Pull-up Resistance RTN - LU, RIS terminal 15 30 45 kn 

"H'' Level Vrn - 0.7XVDD - vDD 
Input 

Fref,LW,RS terminal v \'oltage 
"L" Level VIL - 0 - 0.31-VDD 

"H" Level Io11 - Vm1=4V -0.5 -1.0 -
Output RV,LD 

mA 
Current terminal 

"L" Level IoL - V01,=lV 0.5 1.0 -

lie h OPEN DRAIN CURRENT 

lkh ON Current TOLD Vc=SV, VD=lv 0.5 1.0 - mA 
4 RH 

terminal 
Nch OFF Current Iorn Vc=OV, VD=5V - - 1.0 µA 

* Guaranteed within the range of VDD=4.5V-5.SV, Ta=-30-75°C. 
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FUNCTIONAL DlSCRIPTION OF EACH PIN 
PIN No, SYMBOL FUNCTION, OPERATION REMARKS 

18 VDD Power supply voltage terminal and grounding 

1 GND 
terminal, 

2 Fref 
Reference frequency input terminal for phase 

C-llOS input 
comparator. 

3 Fsig 
1/2560 dividing output terminal of vco frequency, 

C-l!OS 
internally comparison signal is made. 

output 

5 LW 
Switching terminal of lock range. Built-in pull-up 
at LW="L''..,_ normal ra~e. at LW="II''..,_ double ra~e. resistance speed 

6 FGIN 
Pulse input terminal for indicating the rotation 

Built-in 
speed of motor. 

amp. 

7 APC 
Output terminal of APC 8-bit D/A converter Built-in bi polar 
OU tpu t, transistor 

8 AFC 
Output terminal fo AFC 8-bit D/A converter Built-in bipolar 
output. transistor 

9 Vro Output terminal for reference voltage, 
Built-in bipolar 
transistor 

10 RV Reverse rotation signal for output driver. C-l!OS output 

11 RIS 
RUN/STOP switching terminal of motor Built-in pull-up 
at RIS="L", RUN. at RIS="H", STOP resistance 

Lock detecting terminal. 
12 LD When the rotation frequency is within lock range, C-llOS output 

"H" level, and in other cases, "L" level. 

Terminal attached with capacitor for adjusting 
13 c frequency. 

Internal control signal is made. 

14 RL 
Current control terminal for controlling vco 
frequency. 

15 RH Current control output terminal for vco 
Nch open drain 

16 vc Voltage control input terminal for vco 

17 DO Output terminal of phase comparator C-MOS output 

4 
Input terminal of internal test. 

C-MOS input Test Generally ground, 
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EXPLANATION OF OPERATION 

TC9192AP has double PLL which is consist of AFC/APC loop for motor-controlling and 

phase feedback loop for reference signal. In the following operation of respective 

block is explained. 

1. Phase Feedback Loop 

REFERENCE 

SIGNAL 

SOURCE 

PD 

PHASE 

._ __ ~..,COMPARATOR 

1/2560 DIVIDER 

L.P.F 

(
LOW-PASS) 
FILTER 

DO 

RES I STANCE FOR 
CONTROLLING CURRENT 

RH RL 

CAPACITOR FOR 
OSCILLATION 

OSCILLATOR 

CURRENT 

VOLTAGE CONTROLLED OSCILLATOR 

AFC/APC 
LOOP CONTROL 
SIGNAL (CP) 

(1) Voltage controlled oscillator terminal (C,EL,RH,VC) 

Voltage controlled oscillator (VCO) is consist of the Nch open drain FET (VC,RH 

terminal) and current controlled oscillator (RL,C terminal) combinated. 

VCO is an oscillator of which oscillation frequency is controlled by given 

control voltage. The control voltage and oscillation frequency are proportional. 

The operation frequency range of VCO is 0.5-2.SMHz, 

Frequency which is obtained by VCO becomes control signal (CP) of AFC, APC loop 

in next step. 

(2) Phase comparator output terminal (Fsig, Fref, DO) 

Phase comparator detects the input pulse difference, and outputs at DO the 

positive and the negative pulses proportioned with the phase difference. 
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PHASE COMPARATOR TIMrnG CHART 

DO 

Fref terminal is reference signal input terminal of APC/AFC loop control signal (CP), 

the motor speed (the number of FG pulses of motor) is decided by it. 

The relations between FG, Fref and FG are as follows; 

fx(Cp)=2560 x FreflHz] : Relation between Fref and control signal (CP) 

fx(CP)=20 xl28 x FG[Hz]: Relation between FG and control signal (CP) 

.".This relation becomes "FG=Fref[Hz]" 

Fref input terminal is a C-MOS structure. 

Fsig output terminal is put out comparison signal of phase comparator. 

2. APC/AFC Loop 

(1) FG pulse input terminal (FGrN) 

This is the input terminal of FG pulse for indicating the motor speed, and this 

signal becomes the comparison frequency of internal PLL. 

Since the amplifier and the Schmitt circuit are incorporated, operation is made 

with the small amplitude through the coupling capacitor. 

(2) Output terminals (APC, AFC) of phase control system (APC) and speed control 

system. 

AFC is F-V converter against FGrN frequency and is fabricated with 8-bit D/A 

converter. 

APC is the phase comparator (¢-V converter) for comparing the phase difference 

¢ between ~FG signal and the reference signal FS', and is also fabricated with 

8-bit D/A converter. 

(Note) FS'=~FS 
2 

Both APC and AFC perform three kinds of operations described below. 

a) When FGIN frequency is within the lock range, both APC and AFC perform the 

normal operation against FGIN· 
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Against the reference synchronization FS, the lock range is 

at LW= 1'L", +9.3%, -10.6% (about ±10%) 

at LW="H", +4.6%, -5.3% (about ±5%) 

(Note) Reference frequency FS = fvco [Hz] -20><128 

b) When FGIN frequency is under the lock range (under speed), the outputs of APC 

and AFC are fixed at "H" level. 

c) When FGIN frequency is over the lock range (over speed), the outputs of APC 

and AFC are fixed at "L" level. 

When the motor is in STOP state (RIS=H or Open), both the outputs of AFC and APC 

are fixed at "L" 1 evel. 

Bipolar transformer is incorporated at the output stage of both APC and AFC. 

H 

"' 2 
"' g 
u 
~ 

< 

CHANGE OF APC OUTPUT 
AGAINST FGJN FREQUENCY 

FIXED AT 11 H 11 

OIJTPUT 

FIXED AT 11 L11 

0% 

UNDER SPEED LOCK RANGE OVER SPEED 

f(;I~ FREQ!IENC'Y 
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Timing charts of AFC and AFC within lock range 

a. AFC (speed control system) 

FG PULSE _Jl ~ ~ 
CLOCK _J I I 
LOAD PULSE _J ~ ~ 

I 
I 

AFC OUTPUT 

REFERENCE _J I I I FREQUENCY 
FS PULSE 

~ I. ¢ 

~ 
I. ¢ 

·rL_ l 
2 FG PULSE 

APC OUTPUT I 
I 

(3) Output terminal for reference voltage generation (Vro) 

Vro is the transistor output terminal for the reference voltage of the 

operational amplifier which controls the motor by means of synthesizing the 

outputs of AFC and AFC. 

Vro is fixed at ~ VDD internally through dividing the resistance, and the output 

is fabricated into bipolar transistor construction, 

(4) Lock range switching input terminal (UJ) 

This is the terminal for switching the lock range of AFC and AFC, and two kinds 

of lock ranges can be selected through operating this terminal. 

at LW="H", normal lock range (±5%) 

at LW="L", double lock range (±10%) 
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(5) RUN/STOP input terminal (RIS) 

RUN/STOP signals of motor are input. RUN="L", STOP="H" or open. 

During RUN(RIS=L), APC, AFC and LD perform the normal operation against FGIN 

frequency. During STOP(RIS=H or Open), APC, AFC and LD are all fixed at "L" 

level. 

Pull-up resistance and chattering prevention circuit are incorporated. 

(6) Lock detection terminal (LD) 

This is the output terminal for lock detection. When FGrN frequency is within 

lock range, the terminal is at "H" level, and in other cases, at "L" level. 

(7) Reverse rotation signal output terminal (RV) 

RV is the reverse rotation signal output for applying the brake to the motor 

when the motor is changed to STOP state. 

When STOP state is turned out, RV becomes "H" level, and when the frequency of 

FGIN becomes below ~ FS, "L" level. In other cases, RV i~ fixed at "L" level. 
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CHARACTERISTIC TcST CIRCUIT 

(1) Operating Supply Current (lDD) (2) VCO Operating Frequency Range (fvco) 
fvco ADJUST VALUE OF 

VDD=5V CAPACITOR TO 2.5MHz VDD= 4.5- 5.5 V C=5- 2200pF 

(3) FGrN Input Sensitivity 

(5) VCO Operating Frequency Range (2) (fvco) 

VDD=5V 
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(4) Nch Open Drain Current (Ju) 

VG 

VDu=5V 
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c 
?: 
~ 

°' ~ ~ 
"-- -

2 
~ 
E-

t: < 

"' ~ °' "--
'" 
u 
~ 

JOO 
TF,ST r!Hrtl!T(2) 

50 

:io Ta= 25°C 

vllll = s v 

Ill JtL = OV 

....... 

~ b. 
0.5 
0.3 

0.1 
I JO 30 100 300 JOOO llOO 10000 

I 

vro J,(JAJ) CAPAl"ITY r (pF) 

IDs - Fvco 

2 

TEST l' I Rrl IT (5) 

Ta=25°C 

Vnn= sv 

C=33pF 

Ill CllJIJIE~T OF J';PllT TERMI'iAL 

4 

Von (v) 

\'rrn - 'nD 

1 2 
H:ST C!Hrl IT(!) v 

I-

/ 

y 
y 

O'----'---'---~-~-~---'--~~ 
0 8 

OJ'EllATING SllPPLY VOLTAGE Vnn (V) 

"' u 
z, 

-632-

vllD - Fvco 

TEST CfRCUIT(2) 

Ta=25°C 

RL = OY 

C = 33p F 

y 

O'-----"---~-~---'--'---~-~-~ 
0 4 8 

OPERATING SUPPLY VOLTAGE Von (Y) 

Ta - Fvco 

TEST CIRCUIT (2) 

Yon= SY 

8 !---+-----t-----r---; Y RL = OV 

1---,__ c = 33 pf 

-r--... r--

4 !---+-----t-----t---t-~r-------r----r-----t 

0 '----+---~-~----'--'----~-~~ 
-40 40 80 120 

AMBIENT TEMPERATURE Ta (°C) 

6 ~----------.---,------.----. 

TEST CIRCUIT 

t- Ta= 25°C 

2 1----+---+----+-+L----+--t----+-----; 

A' 
Nch GATE VOLTAGE Vnn 

7 

(V) 



EXAMPLE OF APPLICATION CIRCUIT 

MICROCOMPUTER etc 

REFERENCE SIGNAL 

GENERATION CIRrUIT 

LOW-PASS 
FILTER 

17 

2 

16 

I LOCK 
VDD 6 RANGE 

FREQUENCY 
GENERATOR 
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TC9193AF 
MOTOR CONTROL PLL FOR OISK DRIVE 

This is a c2 11os LSI desirned for motor control of 

the flopny disk driver (FDD) and the winchester 

disk driver. 

3-bit D/A convertor method is adonted for the speed 

control system (AFC) and the nhase control system 

(AT'C) to make the remarkable reduction of the 

external part quantity and the complete freedom 

from the maintenance realized. 

Binolar tvpe transistors are provided to the 

outputs of AFC and AT'C. 

Sector detection signal generating circuit 

svnchronized to index pulse is incorporated 

enabling the number of sectors changed over from 

outside. 

The number of X'tal reference dividing can be 

. h 1 1 sw1tc ed to } and ~ 

The terminals for sector signal output, lock 

detection output and reverse rotation signal 

output are provided. 

Package is l1FP of 20-pin. 

SOPZO-P-300 

Weight 0.48g(Tvp.) 

PIN CON~IECTIO~r 

r1/\XH1LJr1 R/l.T!NGS (Ta=25°C) (TOP VIE\/) 

CHARACTERISTIC SYMBOL RATU!r: UNIT GNO Yoo 

PolJer Supply 11oltage Vnn 7 v XT CPout 

Input Vol ta?e VIN -0.J-Vnn+0.3 v XT CP in 

T'ouer Dissination PD 300 mh1 
TEST I Pout 

Operating Te~rerature Torr -30-75 oc 2/4 IP in 

FGi 0 17/32 
:itorage Temperature Tstg -55-125 oc 

APC ST RO BO 

AFC LO 
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LOCK RANGE LD 
AFC TIMING DIVIDER 

DETECTION 
(12 BITS) 

CIRCUIT 

R/S 

FG AFC AMP 
SCHMITT J/4 

SYNCHRONOUS 8-BIT D/A FGi n 
CIRCUIT DIVIDER CIRCUIT CONVERTER 

AFC 

FS' 

J/2 SPEED MONITOR & 

REVERSE ROTATION 
DIVIDER DETECTION CIRCUIT 

VRaut 

'---------1 4 I---------; 11'>-----------j JO\-------' 

TEST RV VRi n 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Von=5V) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION HIN. TYP. MAX. UNIT 

CUIT 
Operating Supply 

Von - ,, 4.5 5.5 v 
Voltage -

XT=8. Ol1Hz 
Operati1tg Supply 

lDD - CPin=2511Hz - 5 20 mA 
Current 

FGin=lkHz 

vnn=4.5-5.SV 
Operating XT fMAX(l) - ;, 1. 0 - 8.0 

Vrn=l.OVp-p 
Frequency MHz 
Jcange CPin fMAX(2) - Vnn=4.5-5.5v ,, 0.5 - 2.5 

FCrN Operating vnn=4.5-5.5v 
fn; - ,, - - 10 kHz 

Frequency Range Vrn=O. 5Vp-p 

FCrn Input Amplitude Vno=4.5-5.5V 
Vpc; - * 0.5 - v00-o.5 Vp-p 

Voltage frc-lOkHz 

Sine wave 

Max. ±2.5 ±6.5 LSB AFC, APC Deviation 
-

JJ/A - v0n=4.5-5.5v 
Converter Resolution - Vnn/256 - v 

Bipolar Tr. "H" Level loH B AFC, AFC Von=3V -0.5 -0.8 - mA 

Output - VRout 
Current "L" Level IoL B ter!'linal VoL=2V 30 50 200 µA 

llH" Level IIH Vrn=5V -10 - 10 
Input Leak VRin, 17/32 

- µA 
Current terminal 

"L" Level IIL Vu=OV -10 - 10 

Pull-up Resistance RIN 15 30 45 kQ 

2/4, R/S, IP in 
Input 

11H" Level Vrn - 0.7XVDD - Von 
CPin terminal 

Voltage v 
"L" Level Vu 0 - 0.3XVDD 

"H" Level lOH RV, LD Vow4v -0.5 -1. 0 -
Output STROBO mA -
Current CPout, IP out 

"L" Level lOL terminal VoL=lV 0.5 1.0 -

Amp. Feedback 
Rf 150 krl 

Resistance 
- - -

* mark Guaranteed within the range of Ta=-30-75°C 
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FUNCTIONAL DESCRIPTION OF EACH PIN 
PIN No. SYMBOL FUNCTION OPERATION REMARKS 

20 Vnn Supply voltage applying terminal and grounding 

1 GND terminal. 

2 XT Crystal oscillating terminal to be connected 
Built-in feedback 

with crystal oscillator which produces reference 
resistance -

3 XT 
frequency. 

Reference frequency is divided into 
1 1 
2 

or 
4 Built-in pull-up 

5 2/4 at 2/4="L", 1/2 dividing. resistance 
at 2/4="H" or OPEN, 1/4 dividing. 

6 FGin Pulse input terminal indicating R.P.M. of motor. Built-in Amp. 

Output terminal of motor phase control system. Built-in bipolar 
7 APC 

8-bit D/A Tr. converter output. 

Output terminal of motor speed control system. Built-in bipolar 
8 AFC 

8-bit D/A converter output. Tr. 

9 VRout Input output terminal for generating reference Built-in bipolar 

voltage. Tr. 
10 VRin 

11 RV Reverse rotation signal of motor is output. C-MOS output 

RUN/STOP changeover terminal of motor. Built-in pull-up 
12 R/S L=RUN, H or OPEN= STOP resistance. 

Lock detection terminal of motor. When rpm of 

motor is within the lock range, this terminal 
13 LD C-MOS output 

goes into the state of "H" level and "L11 level 

in other cases. 

Sector detection signal synchronized to index 
C-MOS 14 ST RO BO output 

pulse is generated. 

Changeover terminal of number of sectors. 

15 17/32 at 17/32="L", 1/17 dividing. C-MOS input 

at 17/32="H", 1/32 dividing. 

terminal. 
Built-in pull-up 

16 IP in Index pulse input resistance. 

Index pulse is output synchronously with sector 
C-t!OS output 17 IP out detection signal. 

Reference frequency input ten'linal for internal 
C-MOS input 18 CF in 

control, which is usually connected to CPout· 

19 CPout 
Output terminal of crystal reference divider, C-t!OS output 
which is usually connected to CPIN. 
Input terminal for internal test, which is usually 

4 TEST 
connected with ground. 

C-t10S input 
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OPERATIONAL DESCRIPTION 

1) Crystal Oscillating Terminal (XT, XT) 

The crystal oscillator is connected to be used as shown in the following fip,ure. 

'~ The value of 10-30pF is appropriate for CL. 

The crystal oscillation frequency is calculated through the following formula 

according to the number of pulses of the motor to be used. 

fx tFG' Xl28 xl9x N = 608FG' x N [Hz) 

fx Number of crystal oscillation frequency. 

FG': Frequency to be input to FGin. 

N : Dividing ratio of reference divider. [2] or [4]. 

2) Reference Frequency Input-Output Terminal (CPout, CPin) 

The dividing output i_~ of the reference divider is output to CPout which is 
N 

usually connected to CPin. 

The motor speed can finely be adjusted through connecting the external oscillator 

(CR oscillator, etc.) with CPin. 

3) Changeover Terminal of Reference Frequency (2/4) 

The dividing number ~ of the reference divider can be changed over to ~ or i
by the number of FG pulses and the oscillation frequency to be used. 

(With pull-up resistance) 

at 2/4 

at 2/4 

"L"' 
1 N=2 

"H", N 
1 
4 
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4) FG Pulse Input Terminal (FGin) 

FGi n 

SCHMITT 

CIRCUIT 

1/4 

DIVIDER 

TC9193AF 

FG pulse input indicating the r.p.m. of motor, of which signal becomes the 

comparative frequency of the internal PLL. 

Since the Al'Il' and the schmitt circuit are incorporated, operation is made in small 

amplitude with C-connection. 

Since the ~ divider is internally provided, care must be taken at calculating the 

reference frequency. 

5) Output Terminals (APC and AFC) of Phase Control System (APC) and Speed Control 

System (AFC) 

AFC is an F-V converter for FGin frequency and is composed of an 8-bit D/A 

converter. 

APC is a phase comparator (~-V converter) for detecting the phase-difference ~ 

between ~FG signal and the reference frequency FS', and is also composed of an 

8-bit D/A converter. 

Both AFC and AFC carry out the three kinds of operations described below 

according to FGin signal. 

a. When FGin frequency is within the lock range, both APC and AFC carry out the 

regular operation for FGin· 

The lock range is +4.9% to -5.6% of the reference frequency FS. 

(Note) 
fx 

Reference frequency = N x 19 xlZS [Hz] 

b. In case FGin frequency is under the lock range (under speed), AFC and AFC 

outputs are fixed at "H" level. 

c. In case FGin frequency is over the lock range (over speed), AFC and AFC 

outputs are fixed at "L" level. 

When the motor is in the stop state (R/S=H or Open), AFC and APC outputs are 

fixed at "L" level. 

Both APC and AFC have the bipolar transistors incorporated in the output stage. 
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Changing pattern of AFC output 

against FGin frequency 

FIXED AT "H" 

FIXED AT "L" 

L 

0% 

UNDER SPEED LOCK RANGE OVER SPEED 

FGi n FREQUENCY 

Changing pattern of APC output 

phase difference ~ 

z H i ,.., 
S< 

"' '""'" ::Oz 
~< 
::0 '" 0 
~ 

uu 
°"o <--' 

L 

0 

PHASE DIFFERENCE ¢ 

Timing charts of AFC and APC within lock range 

a. AFC (speed control system) 

FG PULSE _Jl ~ ~ 
CLOCK JI I I 
LOAE PULSE ~ ~ ~ 
AFC OUTPUT I I 

b. APC (phase control system) 

REFERENCE _J I I I L FREQUENCY 
rs PULSE 

~ I. ¢ 

-~ I~ ¢ ·rt_ FG PULSE 

I I I 
APC OUTPUT 
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6) Input/output Terminal for Generating Reference Vol tag(' (VR0 ut, VRin) 

VRout (VRtnl is a transistor output (input) terminal for the reference voltage of 

the operational amplifier which controls the motor through making the APC (AFC) 

output synthesized. 

7) RUN/STOP input terminal (R/S) 

RUN/STOP signal of the motor is input. 

RUN="L", STOP="H" or OPEN 

During RUN (R/S'0
:), APC, AFC and LD per-form the regular operation against FGin 

frequency and during STOP (R/S=H or OPEN), APC, AFC and Lll are fixed at "L" 

level. 

Pull-up resistance and chattering prevention circuit are incorporated. 

8) Lock Detection Terminal (LD) 

This is an output terminal for lock detection, which goes into the state of "H" 

level when FGin frequency is within the lock range, and into "L" level in the 

other cases. 

9) Reverse Signal Output Terminal (RV) 

This is a reverse signal output terminal for applying the brake to the motor 

Hhen the locked RUN state is changed over to the STOP state (R/S=ll or OPEN). 

RV goes into the state of "L" level when changed over to STOP state, and goes 
1 

into "L" level when the frequency of FGin becomes :zFS or under. In the cases 

other than the above, this is fixed at "L" level. 

10) Changeover Terminal of Number of Sectors (17/32) 

This is an input terminal for changing over the number of sectors per track of 

the disk. The numher of sectors are 17 and 32. 

At 17/32="L", the number of sectors is 17. 

At 17/32="H", the number of sectors is 32. 
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11) Sector Detection Signal Output Terminal (STROBO) 

This is a signal output terminal for detecting the sector of which output is 

as follows. 

fSTRB 

fSTRB 

N 

fx 

fx 
[Hzl N x(l7 or 32) x 76 

Sector detection frequency 

Dividing ratio of reference divider 

Crystal oscillation frequency 

Duty is 3/76. 

12) Index Pulse Input Terminal (IPin) 

This is a terminal for inputting the index pulse fetched from the motor. 

Pull-up resistance is incorporated. 

13) Index Pulse Output Terminal (IPout) 

This is a terminal for outputting the index pulse, which is input to IPin, 

after making the index pulse synchronized with the interval sector detection 

signal. 

The relation between the index pulse and the sector detection signal (STROBO) 

is as shown below. 

ll'rN LJ 
STltOBO 
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CHARACTERISTIC TEST CIRCUIT 

(1) Operating Supply Current (Ion) 

(3) CPin Operating Frequency Range 

(f}!AX-2) 

Vrn=0.7xv 1m 

V1L=0.3XV[lll 

(5) Amplifier Feedback Resistance (Rf) 

(2) XT Operating Frequency Range (fMAX-1) 

VDn= 4.'1 ~ 5.5 V 

ll!GH f'RE(~i!ENCY 

V1N= LOVp-p 

(4) FGin Input Sensitivity (VIN) 

MONITOR 
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-----TC9203AP/AF 

TC9203AP /AF are C2!10S LST designed for con troll inp, 

the motor of especially for Disk Spindle Drive (FDD). 

B-bit D/A converter systera has been employed for 

each of the speed control systera (AFC) and the phase 

control systel:l (AFC) and rectlize a wide reduction of 

external parts and free adjustment I:lotor control 

sys ten. 

Crvsta] can be used up to SMHz, and crystal 

reference dividing frequency selected from three 

position of 1/5, 1/6 ctnd 1/12 correspond to 8,5 

and 3.5 inch FDD. 

• Loclc range can be sel ectecl from two position of 

1/20 and 1/27. 

External oscillator m;:ikes possible fine adjustment 

of speed. 

Lock detection output and reverse rotation signal 

output are provided. 

Surf;:ice mount is available with TC9203AF. 

r1AXIMUf1 RATINGS (Ta=25°c) 

CJ!ARACTERISTIC SYMBOL RATINC; UNIT 

Supply Voltage Vnn -0.3-7.0 v 

Input Voltage Vrn -0. 3-Vmi+O. 3 v 
Poucr Dissipation PD 300 m\I 

Operating Temperature To pr -30-75 oc 

Storage Temperature Tstg -55-125 oc 
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Unit in mm 

DIP!6-P-300A 

SOP16-P-300 

\Veip,ht TC'J203AP 
TC9203AF 
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0 . 16 g (Typ . ) 

PIN com;Ecnor1s 
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HI 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, VDD=5V, Ta=25°C) 

TEST 
CHARACTERISTIC SYllBOL CTR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Operating Supply 
VDD - " 4.5 5.0 :: . 5 v 

Voltage 

Operating Supply X' tal=8l1Hz 
IDD l ·k - 5.0 12.0 I'1A 

Current CPIN=CPOUT 

XT fXT 2 ;'o: 1. 0 - 8.0 
Operating r'llcc 

CPIN fcr 3 Square ,.Jc:i_ve ,., 0.05 - 4.0 
Frequency Range 

fFG 
Vrn=O. 5Vp-p 

•k 10 kHz FGrn - - -Sine wave 

Input Operating 
4 

fpc;=lOkHz 
-;', 0.5 PDD-0.5 Vp-p FGIN VIN FG -Voltage Sine wave 

Ladder 
RJ, 6 

Resistor 
30 50 75 kn 

Max. 
VDn=4.5-5.5V ±2.5 ±6.5 ISB 

Deviation 
-

J\FC, AFC 
D/A Resolution - - !vDDI 256 - v 
Converter 

Temperature - ±1 - LSB 
Drift 

Pull up Resistor RIN - Nl,N2,20/27,R/S ;'-: 10 30 50 kn 

Input "II" Level vrn Nl,N2,20/27,R/S PDDx0.8 - VnD 
- " v 

Voltage "L" Level Vn CPIN 0 - \vmixo. 2 

Input Leak Current Im/In, - crrn ·};:. - - ±1.0 µA 

Output "H" Level IoH RV, LD l Vow4v -0.5 -1.0 -
- mA 

Current "L" Level IOI, CPOIJT l VoL=lV 0.5 1.0 -

Anpl if ier Feedback~ 100 200 500 
Rf 5 kU 

Resistor FGIN 300 500 800 

Guaranteed within the range of Vnn=4.5-5.5V, Ta=-40-85°C. 
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FUNCTION EXPLANATION OF EACH TERMINAL 
PIN 

SYMBOL TERMINAL NAHE 
No. 

FUNCTIONAL & OPERATION EXPLANATION REMARKS 

16 VJJD Power supply voltage terTiinal and 

1 CND 
grounding terminal. 

-
2 XT Crystal \lith a built-in 

Oscillation Crystal oscillator is connected. feedback 

3 XT TerCTinal resistor. 

4 Nl Reference Switching of divided frequency frol'.1 
Divided Frequency the crystal reference frequency Hi th a built-in 
Switching divider into 1/5, 1/6 and 1/12 is pull-up resistor. 

5 N2 Terminal possible. 

6 FCIN 
FC Pulse Input 

Frequency input. 
\Ii th a built-in 

TerCTinal 
generator 

aCTplifier. 

7 APC 
APC Output 8 bit DAC output terminal for 
Terminal pliase-vo 1 tage conversion. 

8 AFC 
AFC Output 8 bit DAC output terminal for 
Terminal frequency-voltage convension~ 

9 
Reverse Signal Terminal for motor reverse signal 

RV 
Output Terminal output. 

10 20/27 
Lock Range Terminal for switching lock range. Hith a built-in 
Switching Terninal H of NC=l/20, L=l/27. pull-up resistor. 

11 R/S 
RUN/STOP Input Motor RUN/STOP signal input terminal With a built-in 
Terr'.linal II or NC= STOP, L=RllN. pull-up resistor. 

Lock 
This terninal becomes H when the 

12 LD 
Detecting 

no tor speed is within the lock 
TerCTinal 

range and otherwise L. 

Reference Normally connected to CPouT· 
11, CPIN Frequency Input For external fine adjustment input 

TerCTinal fr on an external oscillator. 

Reference Terr:1inal for divided output from 
15 cPmrr Frequency Output the crystal reference frequency 

TerCTinal divider. Nornally connected CPrn. 

13 Terminal 
lnput terminal of internal test. 

TEST Test 
Generally ground. 
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OPERATION 

1. Crystal oscillation terminals (XT, XT) 

. The crystal oscillator is used by connecting as shown below. 

\T 

THI ~l~IEH . Ci, of 10-30pF is appropriate. 

Crystal oscillation frequency is calculated by the following equation according 

to number of n; pulses of a motor to he used. 

R 
fx = 

60
xFG'x128 x (20 or 27) xN (Hz) 

(Note) (20 or 27) 20 at 20/27="H" or Open. 

27 at 20/27="L". 

fx: Crystal oscillation frequency, FG': nu!'lber of FG pulse generated per 

revolution of motor, R: revolution of motor per minute, N: Ratio of frequency 

division of the crystal reference frequency divider. (Refer to Item 9.) 

t!aximum operating frequency is ahove 8!1!1z and crystals up to 8!111z can he used. 

2. Reference frequency input/output terminals (CPIN, CPQUT) 

fx Divided output l'r from the crystal reference frequency divider is available 

at CPouT, which is norl'lally connected CPIN· 

When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor 

speed can be finally adjusted. 
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3. FG pulse input terninal (FGrN) 

This is the input terPJinal of FG pulse that shows the motor speed. 

This FG pulse becomes comparison frequency, 

This termina 1 has built-in Amplifier and Schmitt circuit. 

FG pulses are applied through capacitor coupling and small amplitude is enough 

for proper operation. 

4. Lock range switching terminal (20/27) 

This terminal is for switching lock range of notor, with a pull-up resistor 

and chattering preventive circuit. 

(TRUTH TABLE) 

20/27 DTVIDED FREQUENCY LOCK RANGE 

L 1/27 +3.4--3.9% of reference cycle 

H or NC l/20 +4.6--5.3% of reference cycle 

5. AFC, AFC output terminal (AFC, AFC) 

AFC (speed control output) is a F-V converter for FG frequency, and is 

consisting of a 8 bit D/A converter. 

AFC (phase control output) is a phase comparator (r/J-V converter) that compares 

phase difference r/J between 1/2 FG and reference frequency FS', and is also 

consisting of a 8 bit D/A converter. 

Both AFC and AFC perforn the following 3 operations according to FGIN frequency. 

a. When FGIN frequency is within the lock range: 

Both AFC and AFC perform the norl'lal operation for FGJN· 

h. When FGJN frequency is below the lock range (under speed): 

AFC and AFC outputs are both fixed at "H" level. 

c. When FCIN frequency is above the lock range (over speed): 

AFC and AFC outputs are both fixed at "L" level. 

When a motor is in STOP state (P/S~H or NC), both AFC and AFC are fixed "L" 

level. 
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AFC Output change status for FGTN 
frequency 

f.'JXEJJ AT "II" LEVEL 

I \il>Ell SPEE!l 

i,()('K fu\~liE 

FCIN FREQUENCY 

AT II L 11 

u:n:L 

TC9203AP/AF 

APC Output change status for phase 
difference r/J. 

H 
? 

T 

r 

~ 

r- '"' 
0: " r- '2 

"" 0:: s ~ 

L 

PHASE DIFFERENCr: r/J 

AFC and APC timing chart within lock range. 

a. AFC (SPEED CONTROL SYSTEM) 

F!i 
Pl LSE 

('],()('!\ 

LUA]) 
Pl LSE 

AF<' 
()!Tl'! T 

_Jl.._________, 

_]'---------------' 
_J.___________, 

~ 
I 

~ 
I I 

b. APC (PHASE CONTROL SYSTEI!) 

HEFEHE~'WE 

FHEIJI Ef'il'\ 
rs' p1:1.s1·: 

+n; 
!'I LSE 

AP!' 
IJl'Tl'I T 
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TC9203AP/AF----------------

(>. Lock detecting terminal (LD) 

This terminal is the lock detecting output and is placed at "II" level when FGJN 

frequency is within the Jock range and otherwise, placed at "L" level. 

7. RUN/STOP input terminal (R/S) 

RUN/STOP signals of the motor are input to this terminal. 

This terminal has a pull-up resistor and a chattering proventive circuit. 

During RUN (R/S=L), AFC , APC and LD perform the above-mentioned operations for 

FGIN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed 

at "L" level. 

B. Reverse signal output terminal (RV) 

At the switching of Jock ranr,e from 1/20 to 1/27 or the operating from RUll to 

STOP, reverse signal for braking the motor is output through this terminal. 

Change of RV output status 

PREVlOUS STATUS ~RV OUTPUT CHANGE I ~ RV OUTPUT CHANGE 1 TO "H" LEVEL TO "L" LEVEL 

During normal rotation When the lock range is When the motor speed is 

(during lock) at 1/20. switched from 1/20 to locked at 1/27, or uhen 

1/27. FGIN l/SFS, or when the 

lock range is switched 

from 1/27 to 1/ 20. 

During normal rotation When the operation is When FCIN l/SFS or when 

(during lock) at 1/20 switched from RUN to the operation is switched 

or 1/27. STOP. from STOP to RUN. 

In other cases than above, RV output is not changed and fixed at "L" level. 

Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20 

(20 times of normal rotcition at J /27), RV output is reset. 

9. Reference divided frequency switching terminal (NI, N2) 

Divided frequency l/N of the crystal reference frequency divider can be 

switched to 1/5, 1/6 or 1/12 by nunber of FC pulses or a crystal used. 
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----------------TC9203AP/AF 

This terminal has a built-in pull-up resistor. 

(TRUTH TABLE) 

Nl N2 l/N l/N: CRYSTAL REFERENCE DIVIDED FREQUENCY 

H fl 1/5 

L H 1/6 

I! L 1/12 

(Note) Don't use mode, Nl=N2="L", because this mode is test PJocle. 

CAUTION IN APPLICATION 

AFC and AFC terminals are for the 3-bit D/A converter outputs, which are directly 

output from the R-2R ladder type resistor network as shm-m in the following diagram. 

Impedance of these outputs hecories equal to the ladder resistor value RL. 

Terefore, input impedance at the receiving side of these terminals shall he designed 

accordingly. 

lJ I Al'l'/AFl' Ol'Tl'l"f 

f-< 
() 2 

'" 
f-

~ 

f- G 

q:l 
- G 
f-< 

~ 

()8 

A filter for an externally counted differential amplifier on an application circuit 

shall be selected to meet the response characteristic of a motor to he used. 
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TC9203AP/AF-----------------

CHARACTERISTIC TEST CIRCUIT 

(1) Operating supply current lDD 

Vnn=- 5 \ 

(3) CPIN Operating frequency range 

PG 
MONITOR ~ 

{
VIN= 0 '. x V Dll 

/ '>Ii,~0.3xVuu 

(5) Anplifier feedback resistor 

Vml= 51· 

l\F 
Ir 

(2) XT Operating frequency range ft!AX(fXT) 

SYNCHROSCOl'E 
& FREQ11Ef\CY COi :-i'\'EH 

v 

(4) FGrN Input sensitivity VrNFC 

MO:-iITOll 

X't;:il ='1:v1Hz 
SU 

(6) D/A Converter ladder resistor RL 

Vun= c;v 
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----------------TC9203AP/AF 

CHARACTERISTIC DATA 

fMAX (XT) - V1llJ 

Ta = 25"C 

TEST C!Hl'I IT (2) "' (_, 

7 20 

"' (1,-, 
~~ 

"' :;; 
~ 15 
~ 

0 
/. 
H c' 
r r 

10 "' >< 
"'~ Ol 

°" >< 
0 "' :;; 

v v 
>< 
~ 

17 

125 r-----------.------.---~--~ 
Ta=25°C 

TEST l'l lll'I fT (3) y 
1001--------.---+-+--+-~,,."----+---+--I 

c;r,; Y 
i;jE': L.y ;......:::, 

7 5 t---+-__,t--+---+--t----t,,._+---+-1---+--+---1 
L_ 

5. o ,_-+-__,>---+---+.L,,_-+---+-+---+-+--+--+----< 

_L 

. 2.:1 t--+---t~T-1-t--+---+----+-----+---+----i-+--
_L 

lJPEHATJ,~(i S\l'PLY VOLTAla: Inn (I) 

Ion - Vnn 
!Or---------,-,.--,--,--,--.-~ 

Ta= 2s·c 
TEST C!Hl'I fT(l) 

o~-+-~>---+-----'.--+---+-+-_,_-+-_,_-+--_, 
2 8 

OPEHATIN\i Sl"l'PLY VOLTAGE I])]) (VI 

655-

l1i11 = 51' 
~ TEST l' l ll<'l IT (2) 
:; 20 
~ r----r---i----r---i-----r----,r--.---.-,----,--,---, 

7 

~ ·~ 1 () l--+-+---+-+---+-11-+--t--tr---+,......--= .... :-i 
:~ -
"' c.... ~ 

·~ ~ 
:J 
;; 

() ~------~----------· · 4 () 20 20 .111 b() Kii 

f \!AX ( (' P I N) - Ta 
! 2S ,---,--,----,--,---r----.r----------, 

Ill[)- c I 
' TEST l'IHlTlT(:l) 
~ 10.ll t---+--i----+-+---+-__,r-,---,--,--,--,-, 
a , 
~= "' ;; 

o~~-+-~--~-~---------1r1 -20 20 .JO (.tl KO 

A \1 HIE'\ T TE\1 l'EKITI 1n: Ta cc) 

250,---,--,----,--,---r--r----------, 

TEST (']]{('\IT (1) 

1 00 r-----r----i-----r---r---r---t----r--r----r--=-. v 
so i---r--+-t--t--+==-"~ort::::::-i-n-J_t--r--1 

r---1---t-1--i-r-

OPEHATl\C, Sl'PPLY \OLT.r\(iE \p11 1'. \ 



TC9203AP/AF-----------------

EXAMPLE APPLICATION CIRCUIT 

µ. 

<C 

" p.. 

'" M 

0 
C'J 
a-. 
G 
~ 

~ 'o. 0. 
~ 

.,. 
N N 

~ t N 

" N t-...:: 
N I 

!Okfl 

G 
"' 0 

2SC224 0 
(BL) or 
EQI \' 

24 \' 

~ 

c:: " 
"' N 

1 Jlf 

t -
c:: 
"' 0 

Example of crystal oscillation frequency calculation. 

\/hen FG' (number of FG pulse)=180 pulses and R (revolution of motor)=200r.p.1"., 

if the dividing frequency of reference divider and lock range is set at N=S 

dividing frequency and 20/27=20, the crystal oscillation frequency fx is as 

follows: 

R 
fx = 

60 
x FG'x12s x N 200 -60 x 180 x 128 x 20 x 5=7. 680Hhz 
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FOR SERVO MOTOR CONTROL 

TD6303F is designed for small motor speed control. 

This is designed specially for low voltage and low 

current operation, and is suitable for FG servo 

control of small DC motor for portable equipment. 

Installed in a very small flat package 

Can operate with low voltage 

-Operating voltage 

Can operate at two speed levels 

Vcc=l. s-6v 

(Example : 2.4cm/s and l.2cm/s for micro cassette 

tape recorder) 

Can hold stand-by operation with very small current 

(i,e, 2µA nominal), beling provided with stand-by 

switch. 

Can be applicable to remote control and others. 

MAXIMUM RATINGS (Ta=25°c) 

CHARACTERISTIC SY!!BOL RATING UNIT 

Power Supply Voltage Vee 7 v 

Output Current Io !!AX 10 mA 

Power Dissipat~on (Note) PD 350 mW 

Operating Temperature To pr -10-60 oc 

Storage Temperature Tstg -55-150 oc 

Weight 

Note When operating at 25°C or more, reduce 2.8mW per l°C. 
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TD6303F 

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=3V, Ta=25°C) 

CHARACTERISTIC SYMBOL 

Power Supply Current Ice 

Stand-by Current Icc(OFF 

Output Limit Current Io(SC) 
Regulated Power Supply 

Vref Voltage 

Input Off-set Voltage /W2-3 

Input Sensitivity VTH 
Speed Power Supply -
Voltage Fluctuation 

Speed Load Fluctuation -

BLOCK DIAGRAM/TEST CIRCUIT 

Ice, Icc(OFF), lo(SC) 

Cl 
E-< "' :<: 0 

"' 0 N 

~ 

E-<+ " "' "' u, 
~ 16 
0 

SAWTOOTH 
GENERATING 
CIRCUIT 

TEST 
CIR-
CUIT 

1 

1 

1 

1 

2 

3 

1 

1 

TEST CONDITION 

SW2 : (Mo tor ON) 

SW2 : (Motor ON), R3=2tm 

Rsc=lOOn 

VREF=Vl6-Vl 

toV2-3=V2-V3, Rg=lOkrt 

-

Vcc=l.S-6v 

Torque 0-8 

N+ ~ 

~ " u, 
N~ 
CjU 

~ 
:<: "' "' 

GJ 

g•cm 

+';; 
"' 

1 °' 0 

NC 

II 

COMPARATOR 

CIRCUIT 

REGULATED WAVEFORM 1/2 
POWER FREQUENCY 
SUPPLY SHAPING DIVIDER I 

I 
SPEED I 
CONT I 

C2 
+ -

l.SµF Rl 

22k.Q N SW! 
:<: 

Cl 
+ - ----
O.l!lF 
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MIN. TYP. 

- 2 

- 2 

- 7 

1.1 1. 25 

-

-

-

-

1 

50 

±0.3 

±0.2 

(MOTOR ON) 
OFF 

SW2 

-Vee 

8 

0 

MAX. UNIT 

4 mA 

10 µA 

- mA 

1.4 v 

5 mV 

- fnVp-p 

- % 

- % 

2SA950 



TEST CIRCUIT 2 

fN2-3 

TIMING CHART 

rn 
Vee 

Vee - t Vref 

TEST CIRCUIT 3 

TD6303F 

dV2-3=V2-V3 

!\ [\ /\ (\ /\ C\ 
JV V\./V\J \J 
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Vee= 3 v 

MEASURE V111 WHEN 

VOLTAGE AT PIN 14 

START TO DECREASE 

AT LOW LEVEL. 

INPUT WAVEFORM 
AT PIN 2 

INPUT WAVEFORM AT 
TRIGGER CIRCUIT 

OUTPUT WAVEFORM AT 
TRIGGER CIRCUIT 

SAWTOOTH WAVEFORM 
AT PIN 14 

INTEGRATED WAVEFORM 
AT PIN 14 AND 
OUTPUT WAVEFORM AT 
PIN 6 



TD6303F 

FUNCTIONAL EXPLANATION OF TERMINALS 

PIN No. SYMBOL TERMINAL NAME FUNCTION 

Regulated voltage output terminal 
at Vref=l. 25V 

1 Vref 
Regulated Voltage Having output current capacity of lSmA, 
Output Terminal this can be used for power supply for 

« 
external circuit. 
Regulated at pin 16 (Vee). 

2 INPUT 
FG Pulse Input Input terminal for receiving FG pulse 
Terminal from motor. 

Reference (bypass) terminal of 
3 BYPASS Bypass Terminal differential amplifier in waveform 

shaping circuit. 

Tape Speed Selection 
Input terminal for selecting tape speed, 

4 SPEED CONT 
Terminal 

and can select either l.2cm/sec or 
2.4cm/sec. 

Current Limit 
Terminal to connect output current 

5 C-UNIT 
Terminal 

limiting resistor for driver output. 
7mA at lOOs:J(Std .. ). 

6 
Driver Output Driver output terminal to drive external 

OUTPUT 
Terminal motor driving transistor. 

8 -vcc Negativer Power Supply Connect to make lowest voltage of IC. 

Switch terminal to electrically stand-by 
9 STAND-BY Stand-by Terminal IC. Remove stand-by status by openning 

the terminal. 

Terminal to connect resistor for regulated 

Starter Terminal for 
power supply initial start. 

10 STARTER 
Supply 

when it is not specially required to 
Power 

minimize the holding current during power 
off status, VEE can be directly applied. 

Terminal to discharge the residual 
12 INITIALIZE Initialize Terminal capacitance in the integrating capacitor 

at the time of power OFF. 

Integrating C and R Terminal to connect C and R in integrating 
13 FILTER 

Connection Terminal circuit. 

14 
Time constant for sawtooth wave is 

TIME CONST Time Constant 
CT·RT. 

16 Ground 
Grounded to case or other with the maximum 

GND 
voltage of IC. 
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TD6303F 

NOTES IN APPLICATIONS 

1. In order to minimize the effect of noise generated from motor, this IC is grounded 

to the case at Vee. Therefore, the external transistor is controlled with the 

voltage between pin 16 and 6. 

2, The constant voltage at pin 1 is regulated with respect to pin 16 (GND: maximum 

voltage), but this is not regulated with respected to the minimum voltage of pin 8. 

3. In waveform shaping circuil, 

there is no off set, and then, 

when the external bias resistors 

are the same as each other, the 

circuit will operate at zero 

cross operation. 

The circuit will erroneously 

operate responding to the noise, 

and show the performance 

degradation. 

Therefore, it is necessary to 

apply the pertinent offset by 

using Rl and R2 as shown in 

figure 1, in considering input 

voltage from FG, 

4. Pin 12 (initialize termina) 

will detect voltage reduction 

in IC, and discharge the 

externally connected capacitor 

at pin 13. Therefore, pin 12 

is shorted to pin 13. 

5. Sawtooth generating circuit, 

comparator circuit and integrating 

circuit are shown in figure 2. 

Vee 

Figure 1, Waveform shaping circuit 

uT lve(' 
'.o{W3 

"" "' 
8 

Figure 2, Sawtooth generating circuit, 
comparation circuit and 
integrating circ11it 
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TD6303F 

5.1 Setting of RT and CT 

Motor speed is determined by RT and CT• The following equation is approxiamtely 

true for motor speed and CT·RT. 

1 

for double speed mode ) 

where, N (rpm) for motor speed 

M for poles at tachgenerator 

RT and CT shall be set to satisfy the above equation, while keeping RT between 

lOk>J and 500k>i. 

5.2 Setting of RF, CFl and CF2 

CFl is the integrating capacitor, and RF and Cp2 are respectively resistor and 

capacitor for phase compensation. If the circuit becomes unstable when double 

speed is selected, add C for phase compensation using SW3. 

Motor speed performance is determined with these circuit constants. Select 

these constants considering such factors as motor inertia, required start-up 

performance and wow flatter characteristics" 

The following constants are standard: 

RF l-20k 

CF1 O. Ol-5µF 

CF2 O.l-50µF 

G. Setting of Rsc 

Output current limiting transistor is included in TD6303F, and output current is 

limited at the level where the voltage drop at Rsc becomes transistor base-emitter 

voltage VBE (approximately 0.7V at Tj=25°C). 

The output shorting current Isc at this time is; 

Isc=VBEIRsc 

where, VBE(Tj=t°C)=VBE(Tj=25°C) - 2mV(t=25°) 

7. Setting of R3 

Stand-by current, while TD6303F is stand-by condition, is determined by stand-by 

switch (Sl)o The stand-by current is approximated as : 

Vcc-0"6 13 = R3+150k>J 
(Resistor of 150k>J is already in.) 
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PHASE COMPARATOR 

The TC5081AP consists of a digital 

phase comparator and an amplifier. 

Three state output connected to low 

pass filter (using an internal 

amplifier) will produce DC voltage 

to control a VCO. 

Low state pulses appear on phase out 

as long as the loop is unlocked and 

these can be utilized as lock 

indicator. 

PIN CONNECTION (SIDE VIEW) 

c 2 3 4 5 

• • • • • H P1 H 
H b OJ b "1 
b ~ 0 "'0 "1 
0 "1 :r: > .,, .,, 

"' "' 

MAXIMUM RATING (Ta=25°C) 

CBARACTERISTIC SYMBOL 

Supply Voltage VDD 
r--

Input Voltage Vrn 

Operating Temperature To pr 

Storage 
• 

Temperature Tstg 

TC5081AP 

SIP9-P-A 

Weight: 0.9g (Typ.) 

6 7 8 9 I • • • • 
"1 

0 [Q "' z 
z "' 

RATING UNIT 

10 v 

-0.3cvVDD+0.3 v 

-30'V75 oc 

-55'Vl25 oc 
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TC5081AP ------------------

PHASE COMPARATOR TIMING CHART 

_J 

PDouT - - u -_H!._Gl! .!:_~E.J2A!JC_E: - - - - - f1 -- ---JL ---
PHASE OUT ----i I 

LJ LJ LJ 

LOGIC DIAGRAM 
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TC5081AP 

ELECTRICAL CHARACTERISTICS (Ta=-35 ~ 75°C) 

CHARACTERISTIC SYMBOL 
TEST 

TEST CONDITION MIN. TYP. MAX. UNIT CIRCUIT 

Operating Supply 
Vnn - 4.5 - 8.0 v 

Voltage 

"H" Level VoH 
vnn=7.5v, Vn=l. 6V 7.3 - - v 

Output Vrn=6. 6V, Iow-50µA 

Voltage 
vnn=7. 5V, Vn=l. 6V 

"L" Level VoL - - 0.2 v 
VIH=6.6V, IoL=50µA 

Quiescent Current Inn 
vnn=7. 5v, Vrn=7.5V - - 200 µA 
Vn=OV 

ITLH Vnn=7.5V - - 500 nA 
3 State Leak Current 

ITLL Vnn=7. 5v - - -500 nA 

Filter Amp. Voltage Vnn=7.5V, 
Av R 1 - 2 =11'1ri, frn=lkHz - 30 - dB 

Gain 
Rg=600Sl 

TEST CIRCUIT 

VDD Vs Tw MIN 

PULSE GENERATOR 1 

R PouT 

PHASEouT 

PULSE GENERA TOR 2 
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TC5081AP -' -----------------

300 

"' !'-< 
i::i~ 
HU 

"'© w 
"1 c 
w~ 

eO 
200 '° p., 

2§ 3 
21 :::1 

z "' Hµ 
:::1 

0 100 

3 
E-< 

"" ill 
p., 
0 

0 
2 

6 

2 

~ 60 

\ 
\ 

\ 

tw MIN - VDD 

t-- __ 
-- --

4 6 8 10 

SUPPJ,Y VOLTAGE VDD ( V) 

VDD - IDD 

/ 

/ 
/ 

/7 
/ 

17 v 
v 

!--""/ 

4 6 8 10 

SUPPLY VOLTAGE (V) 

3 401---+--+---+--+----+--+----+---------I 

"" 0 

"1 
0 

"" E-< 
>-" 

-r-i_ 
..... 

0 201---+--+---+--+----+--+----+-~ 
> 

021:---'---4-'---'---~6--.l----48--.l--.....Jl0 

SUPPLY VOLTAGE (V) 
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1JcciT WAVE 

s 

tw MIN. 

PouT __ .r---t_ ______ ..r-1... _____ _ 

PHASE 
OUT 

TEST CIRCUIT 
(1) 

(2) 
IMO 

Vo 
Gv=20fog VI 



TD62064P I AP/FI AF 
TD62074P/AP/F/AF 

0 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 

The TD62064P I AP IF I AF and TD6207,4P I AP IF I AF are high
voltage, high-current darlington drivers comprised of four NPN 
darlington pairs. 
All units feature integral clamp diodes for swiching inductive 
loads and all units of TD62074P I AP IF I AF feature uncomitted 
collectors and emitters for isolated darlington applications. 
For proper operation, the substrate (SUB) must be connected to 
the most negative voltage. 
Applications include relay, hammer, lamp and stepping mater 
drivers. 

e Output current (Single Output) 1.5A MAX. 
e High Sustaining Voltage Output 35V MIN. (TD62064P IF, 

074P IF) 
50V MIN. (TD62064AP I AF, 
074AP/ AF) 

e Output Clamp Diodes TD62064P I AP IF I AF 
e Isolated Darlington Array TD62074P I AP IF I AF 
e Input Compatible with TTL and 5V C-MOS 
e GND and SUB Terminal= Heat Sink 
e Package Type-P, AP: DIP-16 pin 
e Package Type-F, AF: PFP-16 pin 

MAXIMUM RATINGS (Ta=25'C unless otherwise noted) 

CHARACTERISTIC 

Output Sustaining P,F 
Voltage AP,AF 
Output Current 
Input Current 
Input Voltage 

Clamp Diode P, F 
Reverse Voltage AP, AF 

Clamp Diode 
Forward Current 

P,AP 
Isolated Voltage 

AP,AF 
P,AP 

Power Dissipation 
F,AF 

Operating 
Temperature 

Storage Temperature 

*1 TD62064P I AP IF I AF 
*2 TD62074P I AP IF I AF 

SYMBOL 

VCE(SUS) 

IouT 
IIN 
VIN 

VR *I 

Ir *I 

Vsuu *2 

Pn 

Topr 

Tstg 

*3 On Glass Epoxy (50X50Xl.6mm Cu 50%) 
*4 On Glass Epoxy (60X30X 1.6mm Cu 30%) 

RATING 

-0.5-35 

-0.5-50 
1.5 

50 
-0.5-17 

35 
50 

1.5 

35 
50 

1.47/2.7 *3 

0.9 / l.4 *4 

-40-85 

-55-150 
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DIP16-P-300A 

HSOP 16-P-300 

Weight DIP16-P-300A : 1.llg 

HSOP16-P-300: 0.50g 

UNIT 

v 
A/ch 
mA 

v 

v 

A/ch 

v 

w 

oc 
oc 



TD62064P/AP/F/AF 
TD62074P/AP/F/AF 

PIN CONNECTION (TOP VIEW) 

04 NC 

COM 01 

04 NC 14 

TD62064P I AP 

HEAT SINK 
& GND 

14 r"---. 

5 

11 '-y-1 
HEAT SINK 

& GND 

TD62064F 

HEAT SINK 
NC & GND 

13 

13 

12 

NC 

NC 03 

02 COM 

COM 01 11 HEAT SINK NC 12 02 COM 
& GND 

SCHEMATICS (EACH DRIVER) 

TD62074P I AP IF 

-a OUTPUT 
INPUT 230'2 

c~ 
' ' 

' ' ' ' c: ' ' 

** 
' .'<' 

* :l. N 

' ' 
.'<' 

' ' "' 
~ 

' ' ' ' ~ ' ' ' ' ' GND ' ' ' 
~------------------!.-----0 SUB 

• : Parasitic Diodes 

04 GND 

GND 

04 GND 

TD62074P I AP 

14 

11 

HEAT SINK 

&~D 

'-y-1 
HEAT SINK 

& SUB 

TD62074F 

HEAT SINK 
& GND 

12 

13 

GND 11 HEAT SINK 12 
& GND 

TD62064P I AP IF 

INPUT 230'2 ' ' ' ' c: ' 
' .'<' l· * :l. 
' ' 
' co ' 
' ' 
' ' 
' ' 
' 

The input and output parasitic diodes cannot be used as clamp diodes. 
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GND 03 

GND 02 

COMMON 

OUTPUT 
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TD62064P/AP/F/AF 
TD62074P/AP/F/AF 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85"C and Ta= -35-75°C for Type-P) 

CHARACTERISTIC SYMBOL CONDITION 

Output P, F 
Sustaining VCE(SUS) 
Voltage AP,AF 

IouT 
DC 1 Circuit, Ta=25°C 

p 
Tpw=25ms, 
4 Circuits 

Duty=10% 

Output 
Ta=75°C Duty=50% 

Current Duty=10% 
AP Tpw=25ms, 

4 Circuits 
Duty=50% 

F, AF Ta=85°C 
Duty=10% 

Duty=50% 

Input Voltage VIN 

Input Voltage (Output On) V1N(ON) IouT=125A 

Input Voltage (Output Off) V1N(OFF) 

Input Current VIN 

Clamp Diode P, F 
Reverse VR 

Vol.ti.gs:_ AP,AF 

Clamp Diode Forward Current IF 

Isolation P, F Only TD62074P I AP IF I 
Voltage VsuB AF 

AP,AF 

Power p Ta=75°C *2 
Dissipation 

AP Pn Ta=85"C *2 

F,AF Ta=85°C *1 

*1 On Glass Epoxy (50X50Xl.6mm Cu 50%) 
*2 On Glass Epoxy (60X30Xl.6mm Cu 30%) 
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MIN TYP MAX UNIT 

0 - 35 v 
0 - 50 

0 - 1250 

0 - 1250 

0 - 760 

0 - 1250 mA/ch 

0 - 700 

0 - 1250 

0 - 450 

0 - 8 v 
2.5 - 8 v 

0 - 0.4 v 
0 - 20 mA 

0 - 35 v 
0 - 50 

- - 1.25 A 

- - 35 v 
- - 50 

- - 1.6 

- - 1.4 w 
- - 0.7 



TD62064P/AP/F/AF 
TD62074P/AP/F/AF 

ELECTRICAL CHARATERISTICS (Ta=25"C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST 
CIRCUIT CONDITION 

VcE=35V, Ta=25°C 
Output Leakage p 

VcE=35V, Ta=75°C 
Current VcE=50V, Ta=25°C 

AP,AF ICEX 1 
V CE= 50V, Ta= 85°C 

F 
VcE=35V, Ta=25°C 

V CE= 35V, Ta= 85°C 

Collector-Emitter Saturation IouT = 1.25A, IJN = 2mA 
V CE(sat) 2 

Voltage IouT=0.75A, IJN=935µA 

DC Current Transfer Ratio hFE 2 1IouT= 1.0A 
VcE=2V l IouT=0.25A 

Input Voltage (Output On) VJN(ON) 3 IouT = 1.25A, I1N = 2mA 

Vrr=35V, Ta=25"C 
Clamp Diode p 

Vrr=35V, Ta=75"C 
Leakege Current Vrr=50V, Ta=25"C 

AP,AF Irr 4 
VR=50V, Ta=85"C 

F 
VR=35V, Ta=25"C 

Vrr=35V, Ta=85"C 

Clamp Diode Forward Voltage Vv 5 Iv=l.25A 

Input Capacitance CJN 6 VJN=OV, f=lMHz 
p 

VouT RL= 
Turn-On Delay F toN =35V 280 

AP, AF CL= ~<5Wv ~crff 7 15pF p 
VouT= RL= 

Turn-Off Delay F to FF 35V 280 

AP,AF ¥oC{PT= ~(b-

TEST CIRCUIT 
1. IcEx OPEN 2. V CE(sat), hFE 

l lcEX l1N 
~ 

t VcE 

I V1N = 0 

t 
777 777 777 
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MIN TYP MAX UNIT 

- - 50 

- - 100 
- - 50 

µA 
- - 100 

- - 50 

- - 100 

- - 1.6 

- 1.25 
v 

550 800 -
1000 1500 -

- - 2.4 v 
- - 50 

- - 100 

- - 50 
µA 

- - 100 
- - 50 
- ·- 100 

- - 2 v 
- 15 - pF 

- 0.1 -

µs 

- 1.0 -

OPEN 

I cur 
~ 

VcE(sat) 

t 
777 



3. VJN(ON) 

t 
V1N 

l 
5. VF 

VF 

OPEN 

OPEN 

7. toN, toFF 

INPUT 

OPEN 

louT 

t 
VF 

l 

t 

OPEN 
Vour 

RL 

OPEN 

6. CIN 

f, 

CAPACITANCE 
BRIDGE 

Lo 

PULSE OUTPUT 
GENERATOR 

CL= 15pF 
(Note 1) V1N I (Note 2) 

~ 

t, tt (Note 1) 
~ 

90% 90% 

INPUT 50% 50% 

10% 10% 

50µs 

toN to FF 

~\50% 50% f 
OUTPUT 

(Note 1) Pulse Width 50µs, Duty Cycle 10% 
Output Impedance 50'2, tr~ 5ns, tr~ lOns 

(Note 2) CL includes probe and jig capacitance 
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V1H = 2.4V 

0 

VoH 

Vol 

TD62064P/AP/F/AF 
TD62074P/AP/F/AF 

OPEN 

OPEN 

OPEN 



TD62064P/AP/F/AF 
TD62074P/AP/F/AF 

,_ 
co 

SJ 
1-
z 
w 
0: 
0: 
::J 
u 
1-
::J 
Q_ 

1-
::J 
0 

~ s 
~ 

I-
z 
w 
0: 
0:: 
::J 
u 
I-
::J 
Q_ 

z 

,_ 
co 

SJ 
1-
z 
w 
0: 
0:: 
::J 
u 
1-
::J 
Q_ 

1-
::J 
0 

1.2 

TD62064P 

TD62074P 

Ta= 25°C 

lour - VcE(sat) 

0"--'---'---'--'-'---'---''----'---'--'---' 

12 

8 

4 

0 0.4 0.8 1.2 1.6 2.0 
COLLECTOR-EMITTER SATURATION VOLTAGE 

V CE(sat) (V) 
l1N-VIN 

TD62064AP IF v 
TD62074AP IF L _,,}" / 

O'----'---'---'---'---'---'---'---' 
1.0 2.0 3.0 4.0 

INPUT VOLTAGE V1N (V) 

lour- l1N 

VCE = 2V 

100 150 
INPUT VOLTAGE IN (µA) 

5.0 

200 
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lour - VcE(sat) 
1.5 ...-------.,----r---,~1L--......,..-....... 

:;( TD62064AP / 

~ TD62074AP .Li/ _L] 
SJ 1.0 r7 

I r--+---+-m};j""' M" ~ 
~ 05 I 17 
::o I 
0 /1 

O'----'-~L_.__ _ _._ _ _._ _ _.__--''----' 
0.5 1.0 1.5 2.0 

COLLECTOR-EMITTER SATURATION VOLTAGE 
VcE(sat) (V) 

2.0 -------'lml"--~v'""'ll'L,__,_ __ ~'{-,~~~ 
TD62064P _J_ 

TD62074P _j_ TL 
11. 

6 f--~T a_=~2~5°_c ~-+--+--+----hI'-fl+'l-+---t--1 
3 1.2 >---+--+-t----+lour = 1 OOmA~l/,__~++-+--+---1 
1- .ll'!-500mA 

~ ]ll]j----1A 

3 0.8 1 IL 
~ 0.4 if 

0 
Q_ 

z 
Q 
I
<( 
Q_ 

"' "' 0 
0: 

~ 
0 
a. 

1.2 1.6 2.0 2.4 
INPUT VOLTAGE V1N (V) 

3.0 
(1) Dip-16pin On 

2.7 >---+~~-t-·-t---1 GrassEpoxy 
(50x50x 1.6mm 

2. 4 1----+-~.+----1--1 Cu 50 % ) 
I\ ® Dip-16pin Free Air 

>---+-+U-,,__,\ _ _,@ PFP-16pin On 
2.1 GrassEpoxy 

1. 8 1----+---+----t-'<'\l---I 

® ~@ 
1.5 f\ 

(60 x 30 x 1.6mm 
Cu 30%) 
PFP-16pin Free Air 

@N , 
1.2 "' ~~ 
0.9 1--+-.....__o-+,-+'""1~+--+~ \+--+-+--+----l 

® ~ ~~ 
0. 6 t-----+---+---+--<""1c--++-.,._-... ,,-+--+--+--+ 

' "-...'\ 0.3 l---+--+---1-----Hf---+':b..-....._.__....~~rt--+-+----i 
r-~ 

0 0 20 40 60 80 100 120 140 160 180 200 
AMBIENT TEMPERATURE Ta (°C) 



1 500 .----.--,--li"-ou"-r'..---D_u,...t,_y ...,c'-yc_I e.,-~~~ 

1350 t---+--+-t--+--+---t-+--+-n I 1--1 

1200 n=}~ ""l. I 

1050 !":' 1'._ n = 2~ 
4' 9001----+--+-l--~--+L-"'--t-.--+~~....,_-+--< 
S n=1'h.. ~ 
_§ 750 ~I 

600>---+---+-+----+--+--t-+--+---+L-..::::I_. 

4' s 
>-
=> 

2 

4' 
s 

>-
=> 

2 

450 1--~~--+---~-+--t- --- - ---t--1 

300 TD62064P I AP ---+--+---1-+---i 
Ta= 85°( 

150 n ch ON 

o~-------+-+---~~~~ 

0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle (%) 

1500 .--~--1,...o_ur...,-__ Du-,-t_y_C~y_cl-r-e-.,..--.-~ 

1350 f----t-·-r----t--i---i---r---cc----i-n =]1 _ 

1 2 00 >---+----+-\\--+>-1\-+-::S:'cl---f---+----l----+-1"~-..._...-l 

1050 

900 

750 

600 

450 

300 

150 

0 

1500 

1350 

1200 

1050 

900 

750 

600 

450 

300 

150 

0 

t-----+--f-~----+k- "\t----+--'~'<1----+--+--+----f Lh I"- n=2 

t--t---+---1--n = ~ ~ r- r-

0 

0 

TD62064P 
Ta= 85°C 
n ch ON 

10 20 30 40 50 60 70 

Duty Cycle (%) 

lour - Duty Cycle 

Ta= 85°C 
n ch ON 

10 20 30 40 50 60 70 

Duty Cycle (%) 

80 90 100 

80 90 100 
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TD62064P/AP/F/AF 
TD62074P/AP/F/AF 

1500 .---.--,--l~o-ur-,--_D_u~t_y~C_yc_le.,..--,--,--., 

13 50 r---r--r--i-;--i--;---1---;---,------, 

1200 \ \ JC>."- n ~ 1--r----I 

1050 \' b....., n = 2---t--1 

9001--t--+--+- I>~ n=~ "-

750 ~t ~l'f--._ b 
600 I~ 
4501---+-~~-~-+--+-t--+--+---=t 

300 
TD62064P I AP 
Ta= 75°C 

150 n ch ON ---r--1-

0'------~--+-+---~~~ 
0 10 20 30 40 50 60 70 80 90 I 00 

Duty Cycle (%) 

lour - Duty Cycle 
1500r--,--i-r--r--r---ir-.,--,----,-----, 

1350 r--;---i--i----i--r---lc----;-n J 1 --r---

1200 ~ '\ --t--t--+-1': 
1050 b,."- n=2~ 

900 i-- ·-· ·- ~ ~ n1??-f"-

750 ~~l""-1----
600 ~IJ-----
450 -- - r--

TD62064F I AF 
300 Ta= 25°C 

150 n ch ON 

0 0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle (%) 



TD62064BP-1 
4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 

The TD62064BP-l is high-voltage, high-current darlington 
drivers comprised of four NPN darlington pairs. 
All units feature integral clamp diodes for switching inductive 
loads. 
Applications include relay, hammer, lamp and stepping mater 
drivers. 

e Output Current (Single Output) l .5A MAX. 
e High Sustaining Voltage Output 80V MIN. 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e GND and SUB Terminal = Heat Sink 
e Package Type-BP-1: DIP-16 pin 

MAXIMUM RATINGS (Ta=25'C unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING 

Output Sustaining Voltage VcE(SUSJ -0.5-80 

Parasitic Transistor Output 
VCEF(*l) 80 Voltage 

Output Current IouT 1.5 

Input Current l1N 50 

Input Voltage V1N 7 

Clamp Diode Reverse Voltage V1{ 80 

Clamp Diode Forward Current IF 1.5 

Power Dissipation Pn 1.47/2.7 Xl 

Operating Temperature Topr -40-85 

Storage Temperature Tstg -55-150 

*l Parasitic Transistor (COMMON-GND-COMMON) Output Voltage 
*2 On Glass Epoxy (50X50Xl.6mm cu 50%) 
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DIP16-P-300A 

Weight : 1.llg 

UNIT 

v 

v 

mA/ch 

mA 

v 
v 
A 

w 
oc 
oc 



-----------------TD62064BP-1 

PIN CONNECTION (TOP VIEW) 

04 NC 14 

HEAT SINK 
& GND 
~ 13 NC 03 

COM 01 11 12 02 COM 
HEAT SINK 

& GND 

SCHEMATICS (EACH DRIVER) 

* : Parasitic Diodes 

COMMON 

~--t---.--e-v OUTPUT 

(Note) The input and output parasitic diodes cannot be 
used as clamp diodes. 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85"C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Output Sustaining Voltage VCE(SUS) 0 - 80 v 
DC 1 Circuit, Ta=25"C 0 - 1.25 

Output Current IouT Tpw=25ms, lDuty= 10% 0 - 1.25 A/ch 
4 Circuits 

Juuty=50% Ta=85"C 0 - 0.69 

Input Voltage VIN 2.5 - 5.5 v 
Input Voltage (Output On) V1NCON) IouT= 1.25A 0 - 5.5 v 
Input Voltage (!Output Off) V1N(OFF) 0 - 0.4 v 
Input Current IIN 0 - 20 mA 

Clamp Diode Reverse Voltage VR 0 - 80 v 
Clamp Diode Forward Current IF - - 1.25 A 

Power Dissipation Pn Ta=85"C XI - - 1.4 w 

On Glass Epoxy (50X50Xl.6mm Cu 50%) 
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TD62064BP-1-----------------

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST MIN TYP MAX UNIT CIRCUIT CONDITION 

VcE=SOV, Ta=25°C - - 50 
Output Leakage Current IcEx 1 µA 

Vrn=SOV, Ta=85°C - - 100 

Collector-Emitter Saturation IouT= 1.25A, IrN=2.4V - - 1.6 

Voltage VCE(sat) 2 v 
IouT=0.75A, l1N=2.4V - - 1.25 

DC Current Transfer Ratio hFE 2 Vcc=2V, IouT= 1.25A 1000 1500 -

Input Voltage (Output On) VIN(ON) 3 lo UT= l .25A, IIN =2mi\ 2.4 - - v 
VR=SOV, Ta=25°C - - 50 

Clamp Diode Reverse Current IR 4 µA 
VR=SOV, Ta=85T - - 100 

Clamp Diode Forward Voltage CF 5 IF= 1.25A - 1.5 2.0 v 
Input Capacitance CIN 6 V1N=O, f=lMHz - 15 - pF 

Turn-On Delay toN - 0.1 -

7 VouT=SOV, RL=68!1 pS 
Turn-Off Delay ton' - 1.0 -

Parasitic Transistor Output 
VcEF 8 lcEF=l50mA 80 - - v 

Voltage 

TEST CIRCUIT 
1. lcEX 2. V CE(sat), hFE 

OPEN 

1 icEX louT 

l1N -
VcE t 

V1N= 0 

l 
V CE(sat)• hFE 

t t 
TT7 TT7 TT7 

3. VINION) 
OPEN 

4. IR 

1 louT 
t IR VR 

OPEN 

l V1N(ON) VcE 

t t TT7 

TT7 TT7 
OPEN 
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-----------------TD62064BP-1 

6. CIN 

f, 

OPEN 
CAPACITANCE 

BRIGE 

Lo 

OPEN 

7. toN, toFF 

INPUT OPEN VouT 

PULSE 
GENERATOR 

(Note 1) 

(Note 1) 

(Note 2) 

8. V cef 

tt(NOTE 1) 
~ H~ 

INPU 

+ 90% 90%;\ 

T 10% 50% ~ 
10% 10% !---+-

SOps 

~ to FF 

OUTPUT \so% 
Pulse Width 50;;s, Duty Cycle 10% 
Output Impedance 50£1, tr~ 5ns, trs lOns 

CL includes probe and jig capacitance 

OPEN COM1, 2 

C,= 15pF I (Note 2) 

Output I II OPEN 0-----0 

V1H = 2.4V 

0 

Vol 

~ lcef = 1 SOmA (at. Single Pulse= Sms) 
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TD62064BP-1-----------------

l
:) 

-9 
f
z 
w 
a: 
a: 
::::> 
u 

lotn - V CE (sat) 
1.5.----,---,-----,---.----.---,-,----, 

1.0 

f- 0 5 >----+-- ---1t---r--i--t--i---+---T---l 
::::> 
CL 
f
::::> 
0 

0 
CL 

z 
0 
f
< 
CL 

~ 
~ 

0 

w 

s 
0 
CL 

I 
/ 

I 

COLLECTOR-EMITTER SATURATION VOLTAGE 

VCE (sat) 

louT - l1N 
3 0 r---.----,------------~ 

(]l (j) On Glass Epoxy 

50x50x 1.6 Cu50% 

Free Air 2 4 1---1--""-'1-f'i-"-+- -- G;) 

1.8 t--12-j-;--+--+~T-t---t--+-t---+--+--+----+---i 

I=. ["-. \ 

1.2 " - -1----,--r---.---r--i---i 

t. r--+--- -~ 
0 6 >---+--t---f---j-r"-•-\Tr--i--t---i---j--+---i 

---t-j-+' --c ---er-Tr'_'-_,_~'_,,,__,.__,___,_-+ _ __, 
Ta=85'C ·'l, 

o~~~~~~~n~~~~~ 
0 40 80 120 160 200 

AMBIENT TEMPERATURE Ta ('C) 

lmn - DUTY CYCLE 

240 

1500.-----------------~ 

4 
300 TC62064BP-1 

Ta= 85'C 

n ch ON 
00~-~20,,---~4~0-~6~0,._~~8~0-~1~0~0-~~ 

DUTY CYCLE (%) 
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::;:-
s 
3 
I-
z 
"' a: 
a: 
::::> 
u 
f-
::::> 
CL 
z 

12 

8 

4 

o~-~-~---~-~-----~ 
1 4 

INPUT VOLTAGE V1N (V) 

louT - DUTY CYCLE 
1500..--,--,--.,.~,---r--,----.---.~,---,I~.,---, 

t--t-- - ... -- -- . - ----1- n= 1-,--

300 TD62064BP-1 

Ta= 25'C 

n ch ON 
00-~--20=----4~0-~~6~0-~~80::---~1~0~0-~ 

DUTY CYCLE (%) 



_ TD62081 AP/CP/F/AF, TD62082AP/CP/F /AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F /AF 

Cl 8 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 

The TD62081AP I CPI FI AF Series are high-voltage, high-current 
darlington drivers comprised of eight NPN darlington pairs. 
All units feature integral clamp diodes for swiching inductive 
loads. 
Applications include relay, hammer, lamp and display (led) 
drivers. 

e Output Current (Single Output) 500mA MAX. (TD62081AP I 
FI AF Series) 
400mA MAX. (TD62081CP 
Series) 

e High Sustaining Voltage Output 35V MIN. (TD62081F 
Series) 

e Output Clamp Diodes 

50V MIN. (TD62081AP I AF 
Series) 
lOOV MIN. (TD62081CP 
Series) 

e Inpuls campatible with Various Types OF Logic. 
e Package Type-AP, CP: DIP-18 pin 
e Package Type-F, AF: SOP-18 pin 

DIP18-P-300D 

SOP18-P-375 

Weight DIP18-P-300D : l.478g 
SOPJ8-P-375 : 0.41g 

TYPE INPUT BASE RESISTOR DESIGNATION 

TD62081AP I CPI FI AF External General Purpose 

TD62082AP I CPI FI AF 10.5-kn + 7V Zenner diode 14-25V P-MOS 

TD62083AP I CPI FI AF 2.7kn TTL, 5V C-MOS 

TD62084AP I CPI FI AF 10.5kil 6-15V P-MOS, C-MOS 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF ---------
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING UNIT 

AP,AF -0.5-50 
Output Sustaining 

CP VCE(SUSJ -0.5-100 v 
Voltage 

F -0.5-35 

500 
Output Current 

CP 
IouT mA/ch 

400 

Input Voltage VIN (*1) -0.5-30 v 
Input Current IJN (**2) 25 mA 

AP,AF 50 
Clamp Diode 

CP VR 100 v 
Reverse Voltage 

F 35 

Clamp Diode 500 

Forward Current IF mA 
CP 400 

AP, CP 1.47 
Power Dissipation PD w 

F,AF 0.96 

Operating Tesmperature Topr -40-85 oc 
Storage Temperature Tstg -55-150 oc 
* 1 Except TD62081AP I CPI FI AF **2 Only TD62081AP I CPI FI AF 
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__________ TD62081AP/CP/F/AF,TD62082AP/CP/F/AF 
TD62083AP/CP/F /AF, TD62084AP/CP/F /AF 

PIN CONNECTION (TOP VIEW) 

01 02 03 04 05 06 07 08 COMMON 

11 12 13 14 15 16 17 18 GND 

SCHEMATICS (EACH DRIVER) 

TD62081AP/CP/F/AF 

COMMON 

,---+-~-<: OUTPUT 
IN PUT o----.----l 

' ' 
: 7.2ki! c • * 

* * -" ' ' 

TD62083AP/CP/F/AF 

COMMON 

2. 7kil OUTPUT 
INPUT~ 

' ' ' ' ' ' 
* * 7.2Ul C :.l * 

.Y 

'-------------+----+--~-c GND 

• : Parasitic Diodes 

TD62082AP/CP/F/AF 

7V 

10.5kn 

' 
* ~ 7.2ki! c 

-" 

' ' ' 
1. * 
' ' ' 

COMMON 

C--------------~~~--c GND 

TD62084AP/CP/F/AF 

COMMON 

1 O.Skil OUTPUT 

' ' 
* '*- 7.2kn c :l * 

' -" 

~------------~~~~ GND 

NOTE. The input and output parasitic diodes cannot be used as clamp diodes. 

- 681 



TD62081AP/CP/F/AF, TD62082AP/CP/F/AF ---------
TD62083AP/CP/F /AF, TD62084AP/CP/F /AF 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 
AP,AF 0 - 50 

Output Sustaining 
CP VCE(SUS) 0 - 100 v Voltage 
F 0 - 35 

T pw - 25ms, Duty- 8%, 8 0 - 400 
AP, CP Circuits 

Tp~_=2qms, Duty=25%, 0 - 200 
Output Current IouT 

8 1rcmts 
mA/ch 

Tyw=.25ms, Duty=8%, 8 0 - 350 
F, AF C rcmts 

Tp~=25ms, Duty-25%, 
8 ircuits 0 - 140 

Exce?it 
Input Voltage TD6 081AP/ VIN 14 - 30 v 

CP/F/ AF 
TD62082AP I 3.5 - 30 

lnput Voltage CP/F/AF 

(Output ON) TD62083AP I VJN(ON) 8 - 30 v CP/F/AF 
TD62084AP/ 0 - 30 CP/F/AF 

Input On)?; 
TD 2081AP I lJN - - 5 mA 

Current CP/F/AF 
AP, AF - - 50 

Clamp Diode CP Vn - - 100 v 
Reverse Voltage 

F - - 35 

Clamp Diode IF 
- - 400 mA 

Forward Current CP - - 320 
AP, CP Po 

- - 0.52 w Power Dissipation 
F,AF - - 0.35 

ELECTRICAL CHARATERISTICS (Ta= 25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST MIN TYP MAX UNIT CIRCUIT CONDITION 
AP,AF Vcg=50V 

CP VCE=lOOV Ta=25°C - - 50 
F VCE=35V 

AP, AF VCE=50V 
Output Leakage CP VCE=lOOV Ta=85°C - - 100 

le Ex 1 Current F VCE=35V µA 
AP,AF VCE=50V 

TD62082 CP VCE=lOOV V1N=6V - - 500 

F VCE=35V 
AP,AF VCE=50V 

TD62084 CP VCE=lOOV VIN=lV - - 500 
F VCE=35V 
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TD62081 AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 

ELECTRICAL CHARATERISTICS (Ta= 25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST MIN TYP MAX UNIT CIRCUIT CONDITION 

Collector-Emitter Saturation IouT=350mA, I1N=50011A - 1.3 1.6 

Voltage Vcr:(sal) 2 lowr=200mA, IJN=3501,A - 1.1 1.3 v 
Iovr = lOOmA, IJN = 25011A - 0.9 1.1 

TD62082AP I 
VrN=l7V - 0.82 1.25 CP!F!AF 

Input TD62083AP/ 
V1N=3.85V - 0.93 1.35 CP/F/AF 

Current IJN(ON) 3 mA 

TD62084AP/ V1N=5V - 0.35 0.5 

CP!F!AF V1N=12V - 1.0 1.45 

l1N(OFF) 4 IouT=500v/\, Ta=85°C 50 65 - !'A 
TD62082AP I VcE=2V, IouT=300mA - - 13 CP!FIAF 

TD62083AP I Vo;=2V, louT=200mA - - 2.4 

CP!FIAF Vcr-;=2V, IouT=250mA - - 2.7 
Input Voltage 

(Output On) VrN(ON) 5 v CI·:= 2V, IouT = 300mA - - 3.0 v 

TD62084AP/ Vcr·:=2V, IouT=125mA - - 5.0 

CP/F/AF v CE= 2V, louT = 200mA - - 6.0 

Vcr:=2V, IouT=275mA - - 7.0 

Vc1·:=2V, Iou·1·=350mA - - 8.0 

DC Current Transfer Ratio hFE 2 Vc1<:=2V, IouT=350mA 1000 - -

Clamp Diode Reverse Current Ta= 25°C (* 1) - - 50 
lj( 6 ,uA 

Ta=85°C (*1) - - 100 

Clamp Diode lF=350mA - - 2.0 
Vv 7 v Forward Voltage CP lF=280mA - - 1.8 

Input Capacitance CrN - - 15 - pF 

AP, AF R1,= 1200., VouT=50V - 0.1 -

Turn-On Delay CP 
toN 

R1,=240l2, VouT=lOOV 0.1 - -

F R1,=85ll, VouT=35V - 0.1 -
8 pS 

AP,AF R1,=120n, VouT=50V - 0.2 -

Turn-Off Delay CI' 
tc)FF 

R1,=240o., VouT= lOOV 0.2 - -

F R1,=850., VouT=35V - 0.2 -

*1 VR=VR MAX. 



TD62081AP/CP/F/AF, TD62082AP/CP/F/AF ---------
TD62083AP/CP/F /AF, TD62084AP/CP/F /AF 

OPEN 
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---------- TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F /AF, TD62084AP/CP/F/AF 

8. toN, toFF 

PULSE 
GENERATOR 

(NOTE 1) 

INPUT 

(NOTE 2) 

OPEN 

Input Condition 

VouT 

I 
c,~ 15pF 

(NOTE 3) 

'~g~o,~v,--~9~0%~, ~+---+-----v,H 

INPUT 50% 50% 

10% 10% 

50µs 

OUTPUT 

(Note 1) : Pulse Width 50µs, Duty Cycle 10% 
Output Impedance 500, tr:'S 5ns, tr~ lOns 

(Note 2) : See below 

Input Condition 

TYPE NUMBER 

TD62081AP I CPI FI AF 

TD62082AP I CPI FI AF 

TD62083AP I CPI FI AF 

TD62084AP I CPI FI AF 

Rl 

2.7k0 

0 

0 

0 

(Note 3) : CL includes probe and jig capacitance 
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Vm 

3V 

13V 

3V 

8V 



TD62081AP/CP/F/AF, TD62082AP/CP/F/AF ---------
TD62083AP/CP/F /AF, TD62084AP/CP/F /AF 

;( 
s 

,<= 

I-
z 
w 
er: 
er: 
::J 
u 
I-
::J 
Q_ 

z 

~ 
5 

<': 

I-
z 
w 
er: 
a'. 
::J 
u 
f-
::J 
Q_ 

z 

~ 
s 
~ 

=> 
2 
1--
z 
w 
er: 
cc 
::J 
u 
I-
::0 
Q_ 

I-
::0 
0 

12 

0 
5 

500 

400 

300 

200 

100 

TD62082AP I CPI F 

16 20 24 
INPUT VOLTAGE V1N (V) 

l1N-V1N 

TD62084AP I CPI F 

----

---~------ ---+--+------' 

9 11 

INPUT CURRENT V1N (V) 

I - DUTY CYCLE 

8 Circuits Active 

Q1L---'-~-'-~"---'-~-'-~'---'-~-'----'~~ 
0 20 40 60 80 1 00 

DUTY CYCLE (%) 

1-
z 
w 
cr: 
cr: 
::0 
u 
1-
::0 
Q_ 

z 

TD62083AP I CPI F 

4 
INPUT VOLTAGE V1N (V) 

600 ,_~--,---,---~l~o~uTr--'-V~cE~s~a.lJ.~t-.----,-~---, 

1-----+--- - --v-r V 

~;:::_§ 400 t----+---+--l---+/-l-7-1-
1-T7+---t_l_'-t---1 

TYPICAL V 
cr: 

d -- 17Z2s0c MAX 

~ 200 i---l----1----v--·--

§ ~/17~ 
// 

./ 

0 
Q_ 

z 
0 
I
<( 
Q_ 

~ 
0 

w 

5 
0 
Q_ 
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0.5 LO 1 5 2.0 
COLLECTOR-EMITTER SATURATION VOLTAGE 

VcE(sat) (V) 
~-T 

G: (i) Type-AP, CP Free Air 
LS!==---+-~ 

~ ~Type F, AF Free Air 

"'\ 

10:__ ~ 
~ ]\ 

K+-~---

~" 
"~ Q'-~-'-~-'-~~ ...... ~-'"-~--'-~"'-~"'"-~-' 

0 50 100 150 
AMBIENT TEMPERATURE Ta (°C) 



-----TD62164AP/ AF 
0 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 

TRANSISTOR ARRAYS 

The TD62164AP I AF is high-voltage, high-current darlington 
drivers comprised of four NPN darlington pairs. 
All units feature integral clamp diodes for swiching inductive 
loads. 
Applications include relay, hammer, lamp and stepping moter 
drivers. 

e Output Current (Single Output) 700mA MAX. 
• High Sustaining Voltage Output 50V MIN. 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e GND and SUB Terminal Heat Sink 
e Package Type-AP: DIP-16 pin 
e Package Type-AF: PFP-16 pin 

MAXIMUM RATINGS (Ta= 25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Output Sustaining Voltage VeE(SUS) 

Output Current IouT 

Input Current I1N 

Input Voltage V1N 

Clamp Diode Reverse Voltage V1t 

Clamp Diode Forward Current IF 

p D" . . l AP 
ower iss1pat10n j 

AF 
Pu 

Operating Temperature To pr 

Storage Temperature Tstg 

*1 On Glass Epoxy (50X50Xl.6mm Cu 50%) 
*2 On Glass Epoxy (60X60Xl.6mm Cu 30%) 

RATING 

-0.5-7 

-0.5-50 

700 

50 

17 

50 

700 

1.47/2.7*1 

0.9 I 1.4 *2 

-40-85 

-55-150 

-687 -

DIP16-P-300A 

HSOP16-P-300 

Weight DIP16-P-300A : 1.llg 
SOP16-P-300 : 0.50g 

UNIT 

v 
v 

mA/ch 

mA 

v 
v 

mA 

w 

oc 
oc 



TD62164AP/AF----------------

PIN CONNECTION (TOP VIEW) 

04 Vee 14 

TD62164AP 

HEAT SINK 
& GND 

,.A--. 13 

TD62164AF 

HEAT SINK 
04 Vee 14 NC & GND NC 

COM 01 11 Y 12 02 COM COM 01 11 NC HEAT SINK NC 12 02 COM 
HHAT SINK 

& GND 

SCHEMATICS (EACH DRIVER) 

& GND 

* : Parasitic Diodes 
The input and output parasitic diodes cannot be 
used as clamp diodes. 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Supply Voltage Vee 4.5 - 5.5 v 
Output Sustaining Voltage Ve1•:(SUS) 0 - 50 v 

DC 1 Circuit, Ta=25°C 0 - 570 

Duty=10% 0 - 570 
Output Current AP IouT 

Tpw=25ms 
Duty=50% 0 - 570 mA/ch 

4 Circuits 
Ta=85°C Duty=10% 0 - 570 

AF Duty=50% 0 - 480 

Input Voltage VIN 0 - 15 v 
Output On VJN(ON) hFE= 150 10.0 - 15 

IouT=500mA 
Input Voltage hFr;=2000 2.4 - 15 v 

Output Off VtN(OFF) 0 - 0.4 
Input Current I1N 0 - 20 mA 
Clamp Diode Reverse Voltage VR - - 50 v 
Clamp Diode Forward Current lF - - 500 mA 

AP Pu Ta=85"C *1 - - 1.4 
Power Dissipation w 

AF Ta=85°C *2 - - 0.7 

*1 On Glass Epoxy (50X50Xl.6mm Cu 50%), *2 On Glass Epoxy (60X60Xl.6mm Cu30%) 
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC 

Output Leakage Current 

Collector-Emitter Saturation 

Voltage 

DC Current Transfer Ratio 

Input Voltage (Output On) 

Clamp Diode Reverse Current 

Clamp Diode Forward Voltage 

Supply Current 
1 Output On 

J Output Off 

Input Capacitance 

Turn-On Delay 

Turn-Off Delay 

TEST CIRCUIT 
1. IcEx 

OPEN 

3. lrN(ON) 

Vee 

Vee 

SYMBOL TEST TEST 
CIRCUIT CONDITION 

VcE=50V, Ta=25°C 
IcEx 1 

VcE=50V, Ta=85"C 

IouT = 500mA, v cc= 5V 
VcE(sat) 2 

IouT=200mA, Vcc=5V 

hFE 2 Vcg=2V, Iou'f=500mA 

IouT = 500mA, hFE = 150 
VrN(ONl 3 

IouT = 500mA, hFE = 2000 

Vrr=50V, Ta=25°C 
IR 4 

VR=50V, Ta=85°C 

VF 5 IF=500mA 

Icc(ON) Vcc=5.5V, V1N=2.4V 
3 

Icc(OFF) Vcc=5.5V, V1N=0.4V 

CIN 6 VIN=O, f=IMHz 

toN VouT=50V, RL=72D 
7 

tm'F Vcc=5.0V, CL=15pF 

2. hFE, V CE(sat) 

Vee 

COMMON 

leEX --
Vour 

t 
777 

4. Irr 
Vee 

COMMON 
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TD62164AP/AF 

MIN TYP MAX UNIT 

- - 50 

- - 100 
µA 

- - 0.8 
v 

- - 0.45 

2000 - -

7.0 - 10.0 
v 

1.8 - 2.4 

- - 50 
pA 

- - 100 

- - 2.0 v 
- 35 40 µiAJch 

- - 10 ;1A 

- 15 - pF 

- 0.2 0.4 
;is 

- 4.0 8.0 

~~--COMMON 

V CE(sat)• VouT 

I 
VR 

1 



TD62164AP/AF 

6. CIN 

Vee 

OPEN 

7. toN, toFF 

Vee= 5.0V 
Vour 

INPUT 

PULSE 
GENERATOR 

~ }-->-+-+--- OUTPUT 

(Note 1) 

t, 
~ 

90% 

INPUT 50% 

10% 

OUTPUT 
~ 

50 s 

50% 

t1 

I 
CL= 15pF 

(Note 2) 

~ 

90% 

50% 

10% 

tmF 

50% 

(Note 1) Pulse Width 50µs, Duty Cycle 10% 
Output Impedance 500, tr~ 5ns, tr~ lOns 

(Note 2) CL includes probe and jig capacitance 
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V1H = 5V 

0 

VoH 

VoL 

Vee 



TD62164 

~ Ta= 25'C TYP. lZ 
~ L6r-,--,--,---,--+-+--+-+cz-+--+-t---l 

2 / 
>- L2r--t---t-+--+-+-+--D.L_"--l-+--+-t---l 

~ ~ 
~ 0.8 j----j-~-t---r--t-17--rL'1-r--+-+-+--t---t---I 
:::> 

§ 0.41---t---t-+--.<-v--I-+--+---+-+--+--~ 
vlZl 

~ s 
z 
g_ 
u 

.Y 
f-z 
w 

"' "' :::> 
u 

~ 
a. 
a. 
:::> 

"' 

o ...... ~........-:"'--'----"'-"'.:'--'---:'--'--'--'---'---'--' 
0 2 4 

100 

80 

60 

40 

20 

0 
0 

INPUT VOLTAGE V1N (V) 

leqoN) - Vee 

TD62164 

Ta= 25'C TYP. ~ 
4ch ON [Z1 
V1N = 2.4V kj 

v 
~ 

L 
[j 
~ 

lZ 
2 4 

SUPPLY VOLTAGE Vee (V) 

PD-Ta 

6 

6 

3.0r--r--,----,-----------.... 
(1) 

(1) DIP-16PIN ON PCB 
( 50 x 50 x 1 . 6m m Cu 
50% 

® DIP-16PIN FREE AIR 
@ PFP-16PIN ON PCB 

(60 x 30 x 1.6mm Cu 
30%) 

@ PFP-16PIN FREE AIR 

0'---"'--'-~--"---'--'--.~--"'~.__.__._---L--1--' 
0 40 80 120 160 200 

AMBIENT TEMPERATURE Ta ('C) 
240 
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2: 
>--
:::> 
0 

> 
w 
\:J 

;:; 
_J 

0 
> 
f-
:::> 
a. 
f-
:::> 
0 

50 

40 

30 

20 

10 

0 
0 

~ 700 s 
~ 560 
w 

"' "' "' u 
0 

"' ~ 
"' s:> 
w 
0 
0 

420 

280 

0 140 

TD62164AP/AF 

Vour- v,N 

TD62164 

Ta= 25'C TYP. 

2 3 4 5 6 
INPUT VOLTAGE V1N (V) 

1,-v, 

If 
Ta= 25'C TYP. 

if 
1} 

J_ 
0 o 1 2 3 4 5 6 

CLAMP DIODE FORWARD VOLTAGE V, (V) 



TD62164AP/AF 

,_. 
:0 

_9 

f
z 
w 
0:: 
0:: 
::0 
u 
f
::0 
CL 
f
::0 
0 

louT - DUTY CYCLE 
700..---,-~,--,-~r--,---.~-,---,-~,---,---,---, 

4201---+-~l---+---l--t----+-+---+-+--t---+----t 

280 

140 

TD62164AP 

Ta= 85°C 

Vee=5.5V 

V1N = OV 

n ch ON 

O'--~~~~~'--~~~-'-~~~~~~ 

0 20 40 60 80 100 
DUTY CYCLE (%) 

louT - DUTY CYCLE 
100..---,-~,--,-~.---,---.~-.---.~,--

1
.---,--. 

':? 1----+--+--+--t---t---+---t---r-r n = 1 +--I 

s 560l=:=!==t==:t:=::J;;::=l=:-s:~t==+==is;;=:j==l---l--l 

] ~ 'h h 2+--1 i 420 1---+-----l--t---te---t-~_..~----+-t:-.~N--+----t---+----t 
a ~ "l3 
~ 280 TD62164AF l"1 
:°: Ta = 85'C >---t----+-+--+-~!">...,..._,.,_ 

4 
-t-

6 
140 

Vee=55V 

V1N = OV 

n ch ON 

00'--~-2-0~~-4~0~-"--6~0~-'--8~0~'--1~0-o~~ 

DUTY CYCLE (%) 

700 

l 560 
,_. 
:0 
0 

;::: 420 
z 
w 
0:: 
0:: 

a 2ao 
f
::0 
CL 
f-

6 140 

700 

:? 560 
s 

,_. 
:0 

_9 

f- 420 
z 
w 
0:: 
0:: 
::0 

280 u 
f-
::0 
CL 
f-
::0 140 0 

0 
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lour - DUTY CYCLE 

T T 
n= 1-4 I---

TD62164AP 

Ta= 85'C 

Vee= 5.5V 

v,N = ov 

n ch ON 

20 40 60 80 100 

DUTY CYCLE (%) 

lour - DUTY CYCLE 

T 1 
l---+-1---t---+-+--+-+- -1- - n = 1 - 3 ,__ 

~ >---+--t---+--- -·--- -- -- ---+---+--P"._+--4--+--J 

0 

TD62164AF 

Ta= 85'C 

Vee= 5.5V 

VIN= OV 

n ch ON 

20 

f----t----t---1---+-+--t----j---j 

40 60 80 100 

DUTY CYCLE {%) 



0 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 

The TD62164BP is high-voltage, high-current darlington drivers 
comprised of four NPN darlington pairs. 
All units feature integral clamp diodes for swiching inductive 
loads. 
Applications include relay, hammer, lamp and stepping mater 
drivers. 

e Output Current (Single Output) 750mA MAX. 
e High Sustaining Voltage Output SOV MIN. 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e GND and SUB Terminal= Heat Sink 
e Package Type-BP: DIP-16 pin 

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee -0.5-7 

Output Sustaining Voltage VeE(SUS) -0.5-80 

Output Current IouT 700 

Input Current IrN 50 

Input Voltage VIN 17 

Clamp Diode Reverse Voltage v,~ 80 

Clamp Diode Forward Current IF 700 

Power Dissipation Po 1.47 I 2.7 *1 

Operating Temperatu,re Topr -40-85 

Storage Temperature 'l'stg -55-150 

*1 On Glass Epoxy (50X50Xl.6mm Cu 50%) 
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TD62164BP 

DIP16-P-300A 

Weight : 1.llg 

UNIT 

v 
v 

mA/ch 

mA 

v 
v 

mA 

w 
oc 
oc 



TD62164BP ------------------

PIN CONNECTION (TOP VIEW) 

04 Vee 14 

HEAT SINK 
& GND 
~ 13 

SCHEMATICS (EACH DRIVER) 

Vee 

• : Parasitic Diodes 
COM 01 

ll HHA'TS'INK 
& GND 

12 02 COM (Note) The input and output parasitic diodes cannot be 
used as clamp diodes. 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Supply Voltage Vee 4.5 - 5.5 v 
Output Sustaining Voltage VeE(SUS) 0 - 80 v 

DC 1 Circuit, Ta=25°C 0 - 570 

Output Current IouT Tpw=25ms, lDuty=l0% 0 - 570 mA/ch 
4 Circuits 

jDuty=50% Ta=85"C 0 - 570 

VIN 0 - 5.5 

1hFE=150 10 - 15 
Input Voltage (Output On) VJN(ON) IouT=500mA J v 

hFE=2000 2.4 - 15 

(Output OfD VJN(OFF) 0 - 0.4 

Input Current IJN 0 - 20 mA 

Clamp Diode Reverse Voltage VR - - 80 v 
Clamp Diode Forward Current IF - - 700 mA 

Power Dissipation Pu Ta=85°C *1 - - 1.4 w 
*1 On Glass Epoxy (50X50Xl.6mm Cu 50%) 

-694-



ELECTRICAL CHARATERISTICS (Ta=.25°C unless otherwise noted) 

CHARACTERISTIC 

Output Leakage Current 

Collector-Emitter Saturation 

Voltage 

DC Current Transfer Ratio 

Input Voltage (Output On) 

Clamp Diode Reverse Current 

Clamp Diode Forward Voltage 

Supply Current 
1 (Output On) 

Jcoutput Off) 

Input Capacitance 

Turn-On Delay 

Turn-Off Delay 

TEST CIRCUIT 
1. IcEX 

OPEN 

Vee 

SYMBOL TEST TEST 
CIRCUIT CONDITION 

VcE=80V, Ta=25°C 
IcEX 1 

V CE= 80V, Ta= 85°C 

IouT=500mA, Vcc=5V 
VcE(satl 2 

louT = 200mA, V cc= 5V 

hrE 2 VcE=2V, louT=500mA 

IouT = 500mA, hrE = 150 
VJN(ON) 3 

IouT = 500mA, hFE = 2000 

VR=80V, Ta=25°C 
IR 4 

VR=80V, Ta=85°C 

Vr 5 lF=500mA 

Icc(ON) Vcc=5.5V, VJN=2.4V 
6 

Icccorr) Vcc=5.5V, VJN=0.4V 

CIN - VJN=O, f=lMHz 

toN VouT=80V, RL=120n, 
7 Ta=60°C Vcc=5.0V, 

torr C_i=l5...£.F 

2. hFE, V CE(sat) 

Vee 

COMMON 

VouT 

t 
777 
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TD62164BP 

MIN TYP MAX UNIT 

- - 50 
pA 

- - 100 

- - 0.8 
v 

- - 0.45 

2000 - -

7.0 - 10.0 
v 

1.8 - 2.4 

- - 50 
pA 

- - 100 

- - 2.0 v 
- 40 45 tnAJcN 

- - 10 pA 

- 15 - pF 

- 0.2 0.4 

- 4.0 8.0 
pS 

~---- COMMON 

louT 

V eE(sat)• VouT 



TD62164BP 

3. V1N(01'I 

t 
V1N 

l 

5. VF 

OPEN 

7. toN, toFF 

PULSE 
GENERATOR 

(Note 1) 

INPUT 

OUTPUT 

Vee 

Vee 

INPUT 

4. IR 

Vee IR 

COMMON 

t 
VR ---louT 1 

6. Icc(ON), (OFF) 

Vee= 5.0V 
VouT 

50% 50% 

10% 10% 
·~---0 

501'5 

VoH 

50% 50% 
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Vee 

OPEN 

(Note 1) Pulse Width 50µs, 
Duty Cycle 10% 
Output Impedance 500., 
t,-~ 5ns, tr~ lOns 

(Note 2) CL includes probe 
and jig capacitance 



TD62164 

Ta= 2s0 c TYP. I / 
1.6 >---r-~~--+---1---+---1-[Z____,k:'........f---+----+---l 

~ 1.2<----+---t--+---i----j-+---+,yil,___,_-+---1--l--~ 
~ L 
g'2 v 
~ 0.8<----+---+--+----+~J"7"f-.'-+---1----j-+---l--l--~ 

~ 0.4<----+---+--+---'1-[,!'~f--+-----1----j--t----I--+--~ 
vrz 

o,__~....-1"'-''--"'--'--'--'----'---'~-'---'--'--' 
0 2 4 6 

INPUT VOLTAGE V1N (V) 

lee(ON) - Vee 

TD62164 

Ta= 2S°C TYP. 
80 

4ch ON 

V1N = 2.4V ~ -+-+-
60 1-----r-~-,..----<--+-IZ-fl2J------,i'--j--~~ 

40 >-----<---+---+---+-[?___,._--+---+---+----+-"---+----l 

20 1--t----t----'1'--kj-t---t---t--t---t--t----t--t--l 

~ 

SUPPLY VOLTAGE Vee (V) 

P0 -Ta 
3.0 .----,---,---,--,-~--,-~-~~~-~--. 

(\) ON PCB 

1----.-.~c-+l\-+-----+ SO x SO x 1. 6m m Cu SO% 

~ 2.4 ,___,__,.U-+----+- ® FREE Al R 

\ 
0 

a. 
z 
0 
f-
4: 
a. .,, 
'C 
0 

a:: 
w 

s 
0 
a. 

1 . 8 1----+--+-----++:SJ--+--+--1----+--+----+-----+-----~ 

"l 1.2 f-----1-i-""<""'--lb..----t+-rl-t,_----+----+----+---+----f----f--i 
\ 

" \ 
I', \ 

~ O'--~-'---'-~~--"--'-~-_.__.__.__. 

0 40 80 120 160 200 240 

AMBIENT TEMPERATURE Ta (°C) 
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-

TD62164 

Ta= 2s0 c TYP. 

2 3 4 

INPUT VOLTAGE V1N (V) 

1,-v, 

If 
Ta= 25°C TYP. 

t 
t 

rj_ 
3 4 

CLAMP DIODE FORWARD VOLTAGE VF (V) 

6 

6 



TD62164BP-----------------

lour - DUTY CYCLE 
100~~~~__,.-~~-~11-1~ 

1---+--+---+--+---+---+-+--+- n = 1 - 2 -

~ 5701==:::t==l:==J:::::::t==l::::::"r:=:t:s;=t===t=si. 5 560 " 3-+-
I-->----+-+----+-+---- b:,._ F=:: 4 

f- 420 
z 
w 

"' "' ::J 
u 
f-
::J 
0.. 
f-
::J 
0 

280 

140 

Ta= 85°C 

Vee= 5.5V 

V1N = OV 

n ch ON 

O'-~~~~~'-~---'--'----'-~-'--'---'--' 
0 20 40 60 80 100 

DUTY CYCLE (%) 

700 

~ 570 
1560 

>
::> 
0 

;:: 420 
z 
w 

"' "' a 280 
f
::J 
0. 
f-

6 140 
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0 
0 

Ta= 25°C 

Vee=5.5V 

V1N = OV 

n ch ON 

20 

lour - DUTY CYCLE 

l 1 
n= 1-4 

40 60 80 100 

DUTY CYCLE (%) 



TD62308AP /FI AF 
0 4 LOW INPUT ACTIVE HIGE-CURRENT DARLINGTON 

TRANSISTOR ARRAYS 

The TD62308AP IF I AF are non-inverting transistor array which 
are comprised of four NPN darlington output stages and PNP 
input stages. 
This device are low level input active driver and are suitable for 
operation with TTL, 5V C-MOS and 5V Microprocessor which 
have sink current output drivers. 
Applications include relay, hammer, lamp and stepping mater 
drivers. 

• Output Current (Single Output) 1.5A MAX. 
e High Sustaining Voltage Output 35VMIN. (TD62308F) 

50V MIN. (TD62308AP I AF) 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e Low Level Active Inputs 
e Standard Supply Voltage 
e Two Vee Terminals Vccl, Vcc2 (Separeted) 
e GND and SUB Terminal=Heat Sink 
e Package Type-AP: DIP-16 pin 
e Package Type-F, AF: PFP-16pin 

MAXIMUM RATINGS (Ta= 25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee -0.5-10 

Output Sustainingl F -0.5-35 
VeECSUS) 

Voltage l AP, AF -0.5-50 

Output Current IouT 1.5 

Input Current IIN -10 

Input Voltage VIN -0.5-30 

Clamp Diode l F 35 
VR 

Reverse Voltage AP,AF 50 

Clamp Diode Forward Current IF 1.5 

Common Terminal Current IeoM 3.0 

Power Dissipation J AP 1.47 I 2.7 (Note 1) 
PD 

F,AF 0.9 I 1.4 (Note 2) 

Operating Temperature Topr -40-85 

Storage TemperatureTstg Tstg -55-150 

(Note 1) On Glass Epoxy (50X50Xl.6mm Cu 50%) 
(Note 2) On Glass Epoxy (60 X 30 X l.6mm Cu 30%) 
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DIP16-P-300A 

HSOP 16-P-300 

Weight DIP16-P-300A : I.Ilg 
SOP16-P-300 : 0.50g 

UNIT 

v 

v 

A/ch 

mA 

v 

v 

A 

A 
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oc 
oc 



TD62308AP/F/AF ---------------

PIN CONNECTION (TOP VIEW) 

HEAT SINK 
04 & GND 13 03 

Vee1 01 H1 HEAT SINK 12 02 
& GND 

SCHEMATICS (EACH DRIVER) 

Vee2 Vee1 01 11 

Vee 

COM 

HEAT SINK 
& GND 

HEAT SINK 
& GND 

12 02 Vee2 

OUTPUT 
' ' 

(NOTE) The input and output parasitic diodes 
cannot be used as clamp diodes. 

INPUT ' 

*• * . 
Parasitic 
Diodes 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Suuply Voltage Vee 4.5 - 5.0 v 
Output Sustaining F 0 - 35 v 
Voltage AP,AF VeE(SUS) 0 - 50 

DC 1 Circuit, Ta=25°C 0 - 1250 

Duty=l0% 0 - 1250 A/ch 
Output Current AP IouT Tpw=25ms 

Duty=50% 0 700 -
4 Circuits 

Duty=l0% 0 - 1250 
F, AF Ta=85°C Duty=50% 0 - 390 v 

Input Voltage VIN 0 - 25 

Output On VrN(ON) 0 - Vee-3.6 v 
Input Voltage 

Output Off VrN(OFFJ Vee-1.0 - Vee 

Clamp Diode F - - 35 
VR v 

Reverse Voltage AP, AF - - 50 
Clamp Diode Forward Current IF - - 1.25 A 

Power AP Ta=85°C *1 - - 1.4 
Dissipation F,AF PD Ta=85°C *2 0.7 

w - -

*1 On Glass Epoxy (50X50Xl.6mm Cu 50%) *2 On Glass Epoxy (60X30Xl.6mm Cu 30%) 
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---------------- TD62308AP/F/AF 

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST MIN TYP MAX UNIT CIRCUIT CONDITION 

VcE=50V, Ta=25"C - - 5q 
AP,AF 

10q Output Leakage V CE= 50V, Ta= 85°C - -

le Ex 1 
5tj 

pA 
Current Vcg=35V, Ta=25°C - -

F 
Vcg=35V, Ta=85°C - - 1oq 

"H" level Vo11 3 Iv cc-16 - 2~ 
Output Voltage 

Iv cc-3 6 
v 

"L" level VoL 3 - -

"H" level Irn - - 10 11A 
Input Current 3 

-0.36 "L" level Iu, - -0.05 mA 

Clamp Diode AP,AF VR=50V, Ta=25°C - - 50 

Reverse Current IR 4 
50 

11A 
F VR=35V, Ta=25"C - -

Clamp Diode Forward Voltage Vp 5 1F=l.25A - 1.5 2.0 v 
Supply Current Output On IcccoNl Vcc=5.5V, Vm=OV 8.5 12.5 

mAJ 
2 

-
!GATE 

Output Off IcccoFFl Vcc=5.5V, VrN=Vcc - - 1q ;1A 

F VouT=35V 
RL=28D 

Turn-On Delay toN - 0.2 -
AP,AF VouT=50V 

RL=40!1 
6 CL=15pF fiS 

F VouT=35V 
RL=28n 

Turn-Off Delay to FF - 5.0 -

AP,AF VouT=35V 
RL=40n 

TEST CIRCUIT 
1. lcEX 2. Ice 

Vee OPEN Vee OPEN 

leEx l1N 
OPEN 

t t 
OPEN 

VCE V1N 

t t 
777 777 
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TD62308AP/F/AF ----------------

3. VoH, VoL, Irn, I1L 4. VF 

Vee OPEN 

l1L, l1H 
ilour - OPEN 

t 
V1N Vol. VoH 

l l 
5. toN, toFF Vee 

i 1, 

OPEN 

6. toN, toFF 

INPUT Vee OPEN 
Vour 

RL 

PULSE 
OUTPUT 

GENERATOR 

V1N I CL= 15pF 
(Note 1) 

l (Note 2) 

t, tf (Note 1) - ~ 

90% 
~------ V1H = 5V 
90% 

INPUT 50% 50% 

10% 10% 

50,us 

toN to FF 

-=--'\50% 50% f OUTPUT 

---VoH 

----Vol 

(Note 1): Pulse Width 50 µs, Duty Cycle 10% 
Output Impedance 500 tr~ 5ns, tf~ lOns 

(Note 2): CL includes probe and jig capacitance 
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f
::> 
0 
> 
UJ 
t:J 

~ 
0 
> 
f
:::> 
o._ 
f
:::> 
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f
::> 

2 
f
z 
UJ 

"' "' :::> 
v 
f
:::> 
o._ 
1-
:::> 
0 

f
::> 

2 
f
z 
w 

"' "' :::> 
v 
f
:::> 
o._ 
f
:::> 
0 

VCC=45V 

l--t--+---5 0 
/--t-5.5 

101----t---+-+----41----1-1---+----'--~ 

Ta= 25°C (TYP.) 

lour= 0.9A 
O'----'---'----"--'-------~ 
0 

1.5 

0.5 

4 6 

INPUT VOLTAGE V1N (V) 

(TYP.) 

f-----t---+---+--#--ji-------l Vee=5V 

V1N = OV 

0.5 1.0 1.5 
OUTPUT SATURATION VOLTAGE 

VeE(sat) (v) 

lour - DUTY CYCLE 

2.0 

1 5 00 .--..-.....--.--,....--.---..--,.--,,--.,..-,---1...,........, 
l---t--+----1-+---+----+-+---+----+- n = 1 /--

""'- N 2 900 t---t--+---t--t---+----+'--"'-"'<+--~~~~1':..~-1--t--< 1'l1 ~3 
!"- 4 

600 l---'-----'---1--t---t---+-+---+----+-l---t--l 

300 

TD62308AP 

Ta= 25°C 

VCC=5.5V 

n ch ON 
0 .__ _____ _,___.._..______.___.__.__....__, 
0 20 40 60 80 100 

DUTY CYCLE (%) 

-703-

~ 
f
::> 
0 

> 
w 
t:J 

~ __, 
0 
> 
1-
:::> 
o._ 
f
:::> 
0 

0 
o._ 

z 
Q 
f
<( 
o._ 

Vi 
"' 0 

"' ~ 
0 
o._ 

TD62308AP /FI AF 

Vour-V1N 

20 >---+--~ --Hr-+---+----t--- t-----
Ta= 40°C 

I i-----t---2 5 
-85 -+----+-------< 

10 

4 

Vee= 5.0V 

lour= 0.9A 

6 

INPUT VOLTAGE V1N (V) 

(j) DIP-16Pin Type-AP On 
1----+I~ \t---t-'-1 PCB (50 x 50 x 1.6mmCu 

2A ~ 50%) 
fi ® DIP-16Pin Type-AP Free 

f----+--+->,-\1-+---l Air 
1.8 @ TYPE-F, AF Free Air 

® """\"" (60 x 30 x 1.6mmCu 30%) 
l===k--+----t__:,,_---"l@ PFP-16Pin Free Air 

12~ \ 

® ~ \ 

~ 'i. .. \ 
0. 6 f--+---t-+d~:--k-"t---+---t--t---+--i 

---i,t_~_\_ 

40 80 120 160 200 240 

AMBIENT TEMPERATURE Ta (°C) 

lour - DUTY CYCLE 

20 40 60 80 100 

DUTY CYCLE (%) 



TD62308AP/F/AF----------------

~ 
:) 

_!? 

f
z 
w 

"' "' ::0 
u 
>
::0 
n_ 
>
::0 
0 

1500 ~-.---,-V_,o4u'"'-T--~D-'-U~TY_,.C_YC_L~E---~ 

600 

300 

TD62308F I AF 

Ta= 25'C 

VCC = 5.5V 

n ch ON 

4 

00.,.._ __ 20--4-0-~6~0~-so~~,~o-o~~ 

DUTY CYCLE (%) 
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-----TD62308BP-1 
0 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON 

TRANSISTOR ARRAYS 

The TD62308BP-1 is non-inverting transistor array which is 
comprised of four NPN darlington output stages and PNP input 
stages. 
This device is low level input active driver and is suitable for 
operation with TTL, 5V C-MOS and5V Microprocessor which 
have sink current output drivers. Applications include relay, 
hammer, lamp and steppingmoter drivers. 

e Output Current (Single Output) l.5A MAX. 
e High Sustaining Voltage Output 80V MIN. 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e Low Level Active Inputs 
e Standard Supply Voltage 
e Two Vee Terminals Vccl, Vcc2 (Separeted) 
e GND and SUB Terminal= Heat Sink 
• Package Type-BP-1: DIP-16 pin 

MAXIMUM RATING (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 7 

Output Sustaining Voltage VeE(SUS) -0.5-80 

Parasitic Transistor Output 
VeEF(*l) 80 Voltage 

Output Current IouT 1.5 

Input Current IJN -10 

Input Voltage VIN 7 

Clamp Diode Reverse Voltage VH 80 

Clmap Diode Forward Current IF 1.5 

Common Terminal Current IeoM 3.0 

Power Dissipation Pn 1.47/2.7 *2 

Storage TemperatureTopr Topr -40-85 

Storage TemperatureTstg Tstg -55-150 

* 1 Parasitic Transistor 
*2 On Glass Epoxy (50X50Xl.6mm Cu 50%) 
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DIP16-P-300A 

Weight : l.llg 

UNIT 

v 
v 

v 

A/ch 

mA 

v 
v 
A 

A 
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TD62308BP-1-----------------

PIN CONNECTION (TOP VIEW) SCHEMATICS (EACH DRIVER) 

HEAT SINK 
CON 04 14 

& GND 
13 03 CON Vee ~ 

c COM -"' 

': 
OUTPUT 

: "i" * INPUT '' 0 ' ' * "J"' ': * : Parasitic 

'' Diodes 
5 '' '' 

Vcc1 01 11 '--v---1 12 02 VcC2 : ' GND HEAT SINK 
& GND (Note) The input and output parasitic diodes cannot be 

used as clamp diodes. 

RECOMMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Supply Voltage Vee 4.5 - 5.5 v 
Ourput Sustaining Votage VeE(susJ 0 - 50 v 

Output Current 
DC 1 Circuit Ta=25°C 0 - 1.25 

Tpw=25ms, Duty=l0% 0 - 1.25 
IouT 4 Circuits A/ch 

Ta=85°C Duty=50% 0 - 0.69 

Input Voltage VIN 0 - 5.5 

[output On VIN( ON) 0 - Vee-3.6 v 

Joutput Off VrN(OFF) Vee-1.0 - Vee 

Clamp Diode Reverse Voltage VR - - 80 v 
Clamp Diode Forward Current Ip - - 1.25 A 

Power Dissipation Po Ta=85°C (*1) - - 1.4 w 
(*l) On Glass Epoxy (50X50Xl.6mm Cu 50%) 
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TD62308BP-1 

ELECTRICAL CHARACTERISTICS (Ta= 25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST MIN TYP MAX UNIT CIRCUIT CONDITION 

"H" level Vrn 3 i"cc-1.6 - Vee 
Input Voltage v 

"L" level Vn, 3 - - Iv cc-3 6 

"H" level Im 2 - - 10 µA 
Input Current 

"L" level I1L 2 Vcc=5.5V, Vm=0.4V -0.05 -0.36 mA -

Output Leakage Current IcEX 1 VouT=80V, Ta=85°C - - 100 µA 

Output Saturation Voltage VcE(sat) 3 Vcc=4.5V, IouT=l.25A - 1.3 1.8 v 
Clamp Diode Reverse Current IR 4 VR=80V - - 50 µA 

Clamp Diode Forward Voltage VF 5 IF=l.25A - 1.5 2.0 v 
Output On Icc(ONl 2 Vcc=5.5V, Vm=OV - 8.5 12.5 jmAJch 

Supply Current 
Output Off Ice( OFF) 2 Vcc=5.5V, Vm=Vcc 10 µA - -

Turn-On Delay toN - 0.2 -

6 VouT=80V, RL=68D µS 
Turn-Off Delay to FF - 5.0 -

Parasitic Transistor Output 
VcEF 7 IcEF=l50mA 80 - - v 

Voltage 

TEST CIRCUIT 
1. IcEX 2. Ice, Irn, I1L 

Vee Vee 

leEx l1H, l1L 
OPEN --- -----+ OPEN 

t t 
VCE V1N 

i i 
TT7 T77 

3. VcE(sat), V1L, Vm 4. IR 
Vee OPEN Vee 

t louT ~ 
OPEN VR 

t t 1 V1L, V1H VcE(sat) 

t l T77 
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TD62308BP-1-----------------

5. VF 

OPEN 

6. toN, toFF 

PULSE 
GENERATOR 

(Note 1) 

OPEN 

INPUT 

INPUT 

OUTPUT 

t 
v, 

Vee 

90% 

10% 

OPEN VouT 

I 
CL= 15pF 

(Note 2) 

t1 (NOTE 1) -1.-------- V1H = 5V 
90% 

10% 

to~I tOFF l---= voH 

\% 50% 

'---------- Vol 

(Note 1) Pulse Width 50,us, Duty Cycle 10% 
Output Impedance 50D, tr:? 5ns, tr~ lOns 

(Note 2) CL includes probe and jig capacitance 

OPEN COM1, 2 

7. V cef 

OPEN 0--0 

l 
iI lcef = 150mA 

(at Single Pulse= 5ms) 
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-----------------TD62308BP-1 

>
::> 
0 
> 

>
::> 

_9 

f
z 
w 

"' "' :::> 
u ,_ 
:::> 
CL ,_ 
:::> 
0 

30,----,---,---V~o_ur_-_v_i,N_-.----..---. 

VCC=4.5V 
1"'--N 5.0 

r~ -"-5-

o,1-----+-----+--+--fff--j~t----~----'---~ 

1-----+----+!Z-+-lz-+~-+-rf,____., Ta= 25'C (TYP.) 

V lour= 0.9A 

0 4 6 

INPUT VOLTAGE V1N (V) 

lour - V eE(sat) 
1. 5 .------,----,;---,----r-r...-.----. 

(TYP) 

Vee= 5V 

V1N = OV 

0.5 1.0 1.5 

OUTPUT SATURATION VOLTAGE 
VeE(sat) (v) 

lour - DUTY CYCLE 
1500..-.....---,---,--,----,---,-,----,-----.---.....--~ 

t---+--+--_,t---+--+-+---- t---+---- n T 1 -t-1 

6001--~~~--~-+--+--t---+---+----I--+-~ 

300 

Ta= 25°C 

Vee= 5.5V 

V1N=n ch 

00-~--2-0--4-0-~~60-~8~0-~1-o~o---~ 

DUTY CYCLE (%) 
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4 6 

INPUT VOLTAGE V1N (V) 

40 80 120 160 200 
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lour - DUTY CYCLE 

J_ 

240 

1500,_--,---,---,,--,----,----,--,--,--,--,----,-----, 

>---+----+--->-----t----+---+----t--t----rn~-+-
£ 1200 

>
::> 

_9 

f
z 
w 

"' "' :::> 
u ,_ 
:::> 
CL ,_ 
:::> 
0 

t- 4 
3001----+--+--t---+--+-+--+--+--+--+--+---l 
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DUTY CYCLE (%) 



TD62318AP/ AF-----
0 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON 

TRANSISTOR ARRAYS 

The TD62318AP I AF are non-inverting transistor array which 
are comprised of four NPN darlington output stages and PNP 
input stages. 
This device are low level input active driver and are suitable for 
operation with TTL, 5V C-MOS and 5V Microprocessor which 
have sink current output drivers. 
Applications include relay, hammer, lamp and stepping moter 
drivers. 

e Output Current (Single Output) 700mA MAX. 
• High Sustaining Voltage Output 50VMIN. 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e Low Level Active Inputs 
e Standard Supply Voltage 
e Two Vee Terminals Vccl, Vcc2 (Separeted) 
e GND and SUB Terminal= Heat Sink 
e Packaga Type-AP: DIP-16 pin 
e Packaga Type-AF: PFP-16 pin 

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 

CHARACTEJ,USTIC SYMBOL 

Supply Voltage Vee 

Output Sustaining Voltage VeE(SUS) 

Output Current IouT 

Input Current Im 

Input Voltage Vm 

Clamp Diode Reverse Voltage VR 

Clamp Diode Forward Current IF 

AP 

Pu-· .1 AF 
ower iss1pat10n l Pu 

ure 

Storage Temperature Tstg 

*1 On Glass Epoxy (50 X 50 X l.6mm Cu 50%) 
*2 On Glass Epoxy (60X30Xl.6mm Cu 30%) 

RATING 

-0.5-17 

-0.5-50 

700 

-10 

-0.5-17 

50 

700 

1.47/2.7 *1 

0.9 I 1.4 *2 

-40-85 

-55-150 
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DIP16-P-300A 

HSOP16-P-300 

Weight DIP16-P-300A : l.llg 
HSOP16-P-300: 0.50g 

UNIT 

v 
v 

mA/ch 

mA 

v 
v 

mA 

w 
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----------------TD62318AP/AF 

PIN CONNECTION (TOP VIEW) 

TD62318AP 

HEAT SINK 
COM 04 14 & GND 13 03 COM 

Vcc1 01 11 HEAT SINK 12 02 Vcc2 
& GND 

SCHEMATICS (EACH DRIVER) 

INPUT 

COM 

OUTPUT 

: * : Parasitic 
Diodes 

COM 04 14 

Vcc1 01 11 

TD62318AF 

HEAT SINK 
& GND 

HEAT SINK 
& GND 

12 02 Vcc2 

NOTE. The input and output parasitic diodes 
cannot be used as clamp diodes. 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Supply Voltage Vee 4.5 - 5.5 v 
Output Sustaining Voltage VeE(SUSJ 0 - 50 v 

DC 1 Circuit, Ta=25°C 0 - 570 

Tpw=25ms Duty=l0% 0 - 570 
Output Current AP IouT Duty=50% 0 - 570 mA/ch 

4 Circuits 
Duty=l0% 0 - 570 

Ta=85°C AF Duyt=50% 0 - 480 

Input Voltage VIN 0 - 15 v 
Output On VJN(ONJ 0 - Vcc-3.6 

Input Voltage 
Output off V1N(OFFJ 5.5 

v 
Vcc-1.6 -

Clamp Diode Reverse Voltage VR - - 50 v 
Clamp Diode Forward Current IF - - 500 mA 

AP Ta=85°C *1 - - 1.4 
Power Dissipation 

AF Pn Ta=85°C *2 0.7 
w - -

*1.0n Glass Epoxy (50X50Xl.6mm Cu 50%) *2.0n Glass Epoxy (60X30Xl.6mm Cu 30%) 
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TD62318AP/AF----------------

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST TEST MIN TYP MAX UNIT CIRCUIT CONDITION 

"H" level Vm IVcc·L~ - 15 
Input Voltage 3 µA 

"L" level VrL - - lvcc·3.6 

"H" level Iur - - 10 µA 
Input Current 2 

-0.05 -0.36 "L" level I1L - mA 

V CE= 50V, Ta= 25°C - - 50 
Output Leakage Current ICEX 1 

100 
µA 

VcE=50V, Ta=85°C - -

IouT=0.5A, Vcc=4.5V - - 0.8 
Output Saturation Voltage VcE(sat) 3 

0.45 
v 

IouT=0.2A, Vcc=4.5V - -

Vn=50V, Ta=25°C - - sq 
Clamp Diode Reverse Current In 4 VR=50V, Ta=85°C 100 

µA 
- -

Clamp Diode Forward Voltage VF 5 Ir=500mA - - 2.0 v 
Output On Ice( ON) 2 Vcc=5.5V, V1N=O.OV - 35 40!mNc~ 

Supply Current Output Off Icc(OF'F) 2 Vcc=5.5V, VrN=Vcc - - 10 µA 

Turn.On Delay toN VouT=50V, RL=72D - 0.4 0.8 
6 

Vcc=5.0V, C1,=15pF 16.q 
fLS 

Turn-Off Delay to FF - 8.0 

TEST CIRCUIT 
1. ICEX 2. Ice, Im, I1L 

Vee Vee 
OPEN 

leEX ltH• ltl 
OPEN -+-- ---+ OPEN 

t 
VeE VtN 

t t 
TT7 TT7 

3. VcE(sat) Vllr, VrL 4. IR 
Vee OPEN Vee 

t lour tl VR 

t 
OPEN 

1 V1L, V1H Vn(sat) 

l l 
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----------------TD62318AP/AF 

·5. Vp Vee 

OPEN 

6. toN, toFF 

INPUT Vee OPEN 
VouT 

RL 

PULSE 
GENERATOR 

V1N 
CL= 15pF 

(Note 1),l t I (Note 2) 
777 

t, t1 (Note 1) -90% 90% 

INPUT 

10% 10% 

50,us to FF 

toN 
50% 50% 

OUTPUT 
~ 

(Note 1): Pulse Width 50µs, Duty Cycle 10% 
Output Impedance 500 tr~ 5ns, tf~ lOns 

(Noto 2): CL includes probe and jig capacitance. 
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V1H = 5V 
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Vol 



TD62318AP/AF ----------------

_ 200.---,----,-..,--,...-l,1N_-"TV_1_N.,.--------, 

TD62318 

Ta= 25°C TYP. 
--1601---+----t-+--t--t---t--t--,---,---,--,--~ 

1 
z 

§-120~ 
~ l--"'1-----t-+--+-t--+--+-t---t--+-t--~ 

3 -80 ~ v cc = 5. 5V -r----i--t--t--i-----i-----r--i 

f- b.h.'\i 50 

ii' 1'..'~45 
z -401---L::-.t--~'~ ~~,~~1---t----+~r--t---t-r--t--1 

~ 

100 

::r: 
..s 80 
z 
0 
u 
.Y 
f- 60 
z 
w 
~ 
er: 
3 40 

'.':; 
n.. 
n.. 
~ 20 

0 
0 

I~ 

4 

INPUT VOLTAGE V1N (V) 
lcc(oN) - V cc 

TD62318 1Z 
Ta= 25°C TYP. lL 
4 ch ON _l_ 
V1N = OV v 

lL 
_J 

1 

4 

SUPPLY VOLTAGE Vee (V) 
P0 -Ta 

5 6 

6 

3.0.---,----,-.---,...----------, 

0 
n.. 
z 
Q 
f
<( 
n.. 
Vi 
~ 
0 

er: 

~ 
0 
n.. 

1.8 ® ~ 

~ \ 
1.2 I~ \ 

(j) DIP-16PIN ON PCB 
(50 x 50 x 1.6mm Cu 
50% 

® DIP-16PIN FREE AIR 
@ PFP-16PIN ON PCB 

(60 x 30 x 1.6mm Cu 
30%) 

@ PFP-16PIN FREE AIR 

@ I~ 

'bJ ~b. \ 
0. 6 1----l-l-l'-"1~ .... -".i-\>--1<-~~---+----+---t----t----t---J 

~ 00..__,___4~0-.....___8~0-'--1~2-o-"~1-60.__~-20~0-.__2~4·0 

AMBIENT TEMPERATURE Ta (°C) 
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r---Vcc = 4.5V 
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::r: 700 ..s 
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er: 

~ er: 
s:'. 280 
w 
0 
0 
0 140 
n.. 
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~ 

TD62318 

Ta= 25°C TYP. 

lour= 570mA 

2 4 

INPUT VOLTAGE V1N (V) 
1,-v, 

IT 
Ta= 25°C TYP. 

i 
l/_ 

t 
J u 0 0 0.4 0.8 1.2 1.4 1.6 

CLAMP DIODE FORWARD VOLTAGE 
VF (V) 

6 

2.0 
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:? 
.5. 

>--
:0 

..9 
>--z 
LU 

"' "' ::0 
u 
>--
::0 
"->--
::0 
0 

:? 
.5. 

>--
:0 

..9 
>--z 
LU 

"' "' ::0 
u 
>--
::0 
"->--
::0 
0 

700 
louT - DUTY CYCLE 

n[= lt_, 
560 

h 3 

I'--- 4 
420 

280 TD62318AP 

Ta= 85°C 

Vee= 5.5V 
140 V1N = 2.5V 

n ch ON 

0 
0 20 40 60 80 100 

DUTY CYCLE (%) 

louT - DUTY CYCLE 
700 

I 
<----+--+--+--+----+---J-+---t--+- n = 1 t--1 

560 

420 

280 

140 

0 
0 

TD62318AF 

Ta= 85°C 

Vee=5.5V 

V1N = 2.5V 

n ch ON 

20 

~N 

l"'L. 

40 60 80 100 

DUTY CYCLE (%) 
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>
:0 
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LU 
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TD62318AP 

Ta= 85°C 

Vee= 5.5V 

V1N = OV 

n ch ON 

20 

TD62318AF 

Ta= 25°C 

Vee= 5.5V 

V1N = 2.5V 

n ch ON 

20 

louT - DUTY CYCLE 

I I 
n=l-4-

40 60 80 100 

DUTY CYCLE (%) 

louT - DUTY CYCLE 

I I 
n=l-3~ 

~ 
4 

40 60 80 100 

DUTY CYCLE (%) 



TD62318BP------
U 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON 

TRANSISTOR ARRAYS 

The TD62318BP is non-inverting transistor array which is 
comprised of four NPN darlington output stages and PNP input 
stages. 
This device is low level input active driver and is suitable for 
operation with TTL, 5V C-MOS and 5V Microprocessor which 
have sink current output drivers. 
Applications include relay, hammer, lamp and stepping moter 
drivers. 

e Output Current (Single Output) 700mA MAX. 
e High Sustaining Voltage Output SOY MIN. 
e Output Clamp Diodes 
e Input Compatible with TTL and 5V C-MOS 
e Low Level Active Inputs 
e Standard Supply Voltage 
e Two Vee Terminals Vccl, Vcc2 (Separeted) 
e GND and SUB Terminal= Heat Sink 
e Package Type-BP: DIP-16 pin 

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee -0.5-17 

Output Sustaining Voltage VeE(SUS) -0.5-80 

Output Current Iom' 700 

Input Current IIN -10 

Input Voltage VIN -0.5-17 

Clamp Diode Reverse Voltage VR 80 

Clamp Diode Forward Current I~, 700 

Power Dissipation Pn 1.47 I 2.7 *1 

Operating Temperature Topr -40-85 

Storage Temperature Tstg -55-150 

*1 On Glass Epoxy (50X50Xl.6mm Cu 50%) 
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DIP16-P-300A 

Weight : 1.llg 

UNIT 

v 
v 

A/ch 

mA 

v 
v 
A 

w 
oc 
oc 



------------------TD62318BP 

PIN CONNECTION (TOP VIEW) SCHEMATICS (EACH DRIVER) 

HEAT SINK 
& GND 

04 14 A 13 03 

4 5 

Vcc1 01 H1 Y 12 02 Vcc2 
HEAT SINK 

INPUT 

r-T---T-:::------u Vee 
9 
o COM 
00 

I 
I 
I 

*· I 
I 

OUTPUT 

: * : Parasitic 
Diodes 

& GND (Note) The output parasitic diodes cannot be used. 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT 

Supply Voltage Vee 4.5 - 5.5 v 
Output Sustaining Voltage VeE(SUS) 0 - 80 v 

Output Current DC 1 Circuit, Ta=25°C 0 - 570 

Tpw=25ms, 1Duty=l0% 0 - 570 
IouT 4 Circuits mA/ch 

Ta=85°C jDuty=50% 0 - 570 

Input Voltage VrN 0 - 15.0 

[output On v 
VJN(ON) 0 - Vee-3.6 

joutput Off V1N(OFF) Vee-1.6 - 15.0 

Clamp Diode Reverse Voltage VR - - 80 v 
Clamp Diode Forward Current IF - - 700 mA 

Power Dissipation Pu Ta=85"C (*1) - - 1.4 w 
*1 On Glass Epoxy (50X50X1.6mm Cu 50%) 
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TD62318BP------------------

ELECTRICAL CHARA TERISTICS (Ta= 2S°C unless otherwise noted) 

CHARACTERISTIC 

"H" level 
Input Voltage 

"L" level 

"H" level 
Input Current 

"L" level 

Output Leakage Current 

Output Saturation Voltage 

Clamp Diode Reverse Current 

Clamp Diode Forward Voltage 

Supply Current 

Turn-On Delay 

Turn-Off Delay 

TEST CIRCUIT 
1. ICEX 

OPEN 

Output On 

Output Off 

Vee 

SYMBOL 

Vm 

V1L 

Im 

I1L 

ICEX 

VcE(sat) 

IR 

Vp 

Ice( ON) 

Ice( OFF) 

toN 

to FF 

lcEx ----t 
VcE 

l 

TEST TEST 
CIRCUIT CONDITION 

-

2 
Vcc=S.SV, VIN=0.4V 

VcE=80V, Ta=2S°C 
1 

VcE=80V, Ta=8S°C 

IouT = SOOmA, V cc= 4.SV 
3 

IouT = 200mA, v cc= 4.SV 

VR=80V, Ta=2S°C 

4 VR=80V, Ta=80°C 

s Ip=SOOmA 

2 Vcc=S.SV, VIN=O.OV 

2 Vcc=S.SV, VIN=Vcc 

VouT=80V, RL=120D 
6 

Vcc=S.OV, CL=lSpF 

2. Ice, Im, I1L 
Vee 

l1H, l1L 

t 
V1N 

t 
T77 
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MIN TYP MAX UNIT 

IVcc-16 - lS.q 
v 

0 - IVcc-3 ~ 

- - 1q µA 

- -0.0S -0.3~ mA 

- - sq 

10q 
µA 

- -

- - O.~ 

0.4~ 
v 

- -

- - sq 

10q 
µA 

- -

- - 2.q v 
- 40 4~ !mNch 

- - lq µA 

- 0.4 O.~ 

16.q 
µs 

- 8.0 

OPEN 



-----------------TD62318BP 

6. toN, toFF 

INPUT Vee OPEN 
VouT 

RL 

PULSE 
OUTPUT 

GENERATOR 
CL= 15pF 

(Note 1) V1N I (Note 2) i 

t, t1 (Note 1) 
__.. .... 

90% 90% 

INPUT 

10% 10% 

50µs to FF 

toN 
50% 50% 

OUTPUT -
(Note 1): Pulse Width 50,us, Duty Cycle 10% 

Output Impedance 500 tr~ 5ns, tf~ lOns 

(Note 2): CL includes probe and jig capacitance 
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V1H = 5V 

VoH 

Vm 



TD62318BP-----------------

l1N-V1N 
-200...--,--.---.----,--r--r-.----------, 

TD62318 

Ta= 25'C TYP. 

~ 

§ -120 l-~_,,t---+-1----t---l-+--t--+--+--l--t---i 
~ -8o~Vee= 5.5.v --r-t---t---1-+----t--r----i 

>:; b,,. b,_ y5 0 -i---i----i---,-r--r----i----i 
g, "-"K'k4 5 

-40 ~~ 

100 

::(" 

s 80 
z 
0 
u 

.5=' ,_ 
z 
w 

"" "" => 
u 

'.'.:; 
Q_ 
Q_ 

=> 
"' 

60 

40 

20 

0 
0 

TD62318 

~ 

3 4 

INPUT VOLTAGE V1N (V) 

lec(ON) - V cc 

JL 
Ta= 25'C TYP. lL 
4 ch ON 

v 1N =av I 
JL 

j_ 

I-

4 
SUPPLY VOLTAGE Vee (V) 

P0 -Ta 

(]) (]) ON Glass Epoxy 

5 

i----r-"\..---1---r-----r (50 x 50 x 1.6mm Cu 

~ 2.4 ~ 50%) 

0 G ® Type-BP FREE AIR 

6 

6 

~ \ 
~ 1.8 f--®j---j---jf-'~r-i-+----t--t-----t---11---t---i-

8j_o_ . '),_ 

1.2 f----t--P...-"l----tt----U·-+----t--t---t---1--t----1 

~ b, 1\ 
~ r--t- Tal= 8

1
S'C '-a'. 0.6 I'...._ \ 

\ 

~ O'----'--'-----''--..J.L..-'--"~.__,.___.__._____.~_.__~ 

0 40 80 120 160 200 240 

AMBIENT TEMPERATURE Ta ('C) 
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~ 40 
>--
::> 
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> 
w 30 i-- Vee= 4.5V - 5.0 5.5 
t:J 
<( ,_ 
_J 

0 
> ,_ 
=> 
Q_ ,_ 
=> 
0 

20 

10 

0 
0 

::(" 700 s 
,_ 
~ 560 

"" "" ::::> 
u 
0 420 

~ 
"" S:> 280 
w 
0 
0 
Ci 140 
Q_ 

2 
::i 

TD62318 

Ta= 25'C TYP. 

louT = 570mA 

3 4 5 

INPUT VOLTAGE V1N (V) 

IF-VF 

I/ 
Ta= 25'C TYP. 

i 
l/__ 

l 
i u 0 0 0.4 0.8 1.2 1.6 2.0 

CLAMP DIODE FORWARD VOLTAGE 
VF (V) 

6 

2.4 



------------------TD62318BP 

louT - DUTY CYCLE 
700.-....,-~,--,-~.--,----,~-,--,-~r-.----ic--"1 

r--r--r---r-----r----r---r---r---r-r-n l 1 - ~ ~ 
~ 5601==::\==t==:t===l==t==l===t:s:~==l=s!-s " 3-t-

j kl'- 4 
~ 420t--+--+---+---+---+--t--+---+--t--+--i-----1 
z 
w 

"' "' :::> 
u 280 
~ 

:::> 
"-
~ 

6 140 

Ta= 85"C 

Vee= 5.5V 

V1N = 2.5V 

n ch ON 

O'-~~~~~~-"-~~~~~-'---"-~~ 

0 20 40 60 80 100 
DUTY CYCLE (%) 
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louT - DUTY CYCLE 
700 ,---,-.----,-,--,---,.---,.----r-,--,11--r--i 

t--+-+---+--t---+---+--+---+-n=1-4i--

;:: 420 t--+-+---+--t----+----t--+----t--r--t--r---i 
z 
w 

"' "' i3 280 
~ 
:::> 
"
~ 

6 140 

Ta= 25°C 
v cc = 5. 5V r---~·-t----T __ ,__,___,,....--,--, 

V1N = 2.5V 

n ch ON 

0 '--~~~~---'~-'---'-~-'---L.~-'---"--~ 
0 20 40 60 80 1 00 

DUTY CYCLE (%) 



TD62803P 
TD62803P STEPPING MOTOR CONTROLLER/DRIVER 

Features 

High-Voltage, High-Current Outputs 
VCE(SUS)¢=28V(MIN), IOUT¢=400mA (MAX) 

1,2, 1-2 Phase Excitation Mode Capable 

3 Inputs Direction Control CK-1, CK-2 CW/CCW 

Output Enable Function ... E 

Initialized Status ..... Mo (Monitor out) 

Schmitt Trigget Inputs .... CK-1, CK-2, CW/CCW, R 

Standard Supply Voltage 

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 

CHARACTERISTIC SYMBOL RATING UNIT 

Supply Voltage Vee -0.3 "-' +7 .0 v 
Output Sustaining VCE(SUS}p Voltage 

-0.3 "-' +28 v 

Output ¢n IoUTcji 400 mA 

Current Mo,CK-OUT IouT Mo 10 mA 
CK-OUT 

Innut Voltage Vn; -0.3 ""'Vcc+o. 3 v 
Innut Current Im ±1 mA 

Power Dissination PD 2.7 w 
Onerating Temnerature Topr -30 'V +85 oc 

Storage Temperature Tstg -55 'V +150 oc 

BLOCK DIAC'RAM 

MO 
CK-OUT 

CK--1 
¢1 

¢2 
CK-2 

CW/CCW 
¢3 

¢4 
EA 

E 
EB 

R 
3/4 

-722-

DIP16-P-600 

Weight: 3.19g (Typ.) 

PIM CONNECTION (TOP VIEW) 

SCHEMATICS OF INPUTS AND OUTPUTS 
EA,EB,3/4,E CK-l ,Ct:-2,CW/DCW,R 

Ve~ 201'(1 
IN 

IN 

' 
UND 

¢1-¢4 MO,CK-OUT 

~§Ev" k 

OUT 

I 
I 

GND 



------------------TD62803P 

RECOMMENDED OPERATING CONDITIONS (Ta=-30 ~ +85°C) 

CHARACTERISTIC SYHBOL CONDITION MIN TYP MAX UNIT 

Supply Voltage Vee 4.5 5.0 5.5 v 

Output Sustaining Voltage VcE(SUS) 0 - 26 v 

"L" Level Output Current qm IOUT¢ - - 400 mA 
Test Hode - - 250 

Output Current Mo, ["H" Level IoH - - -0.4 mA 

CK-OUT J"L" Level IoL - - 8 mA 

Input Voltage VIN 0 - Vee v 

Clock Frequency fCK 0 - 100 kHz 

Power Dissipation PD - - 1. 0 w 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX UNIT 

"H" Level Input Voltage Vrn 2.0 - - v 

"L" Level Input Voltage VIL - - 0.8 v 

"H" Level Output Current ¢n Ia~ Vcc=5.5V, vauT=26V - - 100 )JA 

"H" Level Output Voltage 
VOH 

Vcc=4.5V, Im,=-0 .4mA 2.4 - -
Mo,CK-OUT v 

Vcc=5.0V IoH=-lO)JA 4.0 - -

"L" Level Mo, CK-OUT VoL Vcc=4.5V, IoL=8mA - - 0.4 

Output Voltage Vcc=4.5V, IouT=400mA - - 1. 1 v 
¢n VOUT¢ 

Vcc=4.5V, IouT=200mA - - 0.6 

"H" Level Input Current Im Vcc=5.5V, Vrn=5. 5V - - 10 VA 

"L" Level Input Current IIL Vcc=5.5V, Vn=0.4V - - -0.4 mA 

Hysteresis LlVT - 150 - mV 

S~:IJ:'... Current Ice - - 100 mA 

SWITCHING CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION HIN TYP MAX UNIT 

CK-¢n Vcc=5.0V - 2.0 -
Propagation Delay -

CK---CK-OUT RL-CK-OUT, Mo=620rl - 1.0 -
Time, - tpLH RL-¢1~¢4=lOOrl - 2.8 - )JS CK-Mo 
Low-to-High Level E-¢n CL-All Outputs=l5pF - 1. 0 -

-
VOUT¢=24V 2.0 R-¢n - -
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TD62803P-----------------

SWITCHING CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC 

CK-c/m 

Propagation Delay CK-CK-OUT 

Time CK-110 
E-¢n 
-

High-to-Low Level R-¢n 
-
R-Ho 

Maximum Clock Frequency 

Set Up Time CK, CW/CCW 

Hold Time CK, CW/CCW 

Minimum Clock Pulse Width 

Minimum Reset Pulse Width 

Input 

Output 
Mo,CK-OUT 

Output 
¢n 

SYMBOL 

tpHL 

fmax 

tset-up 

thold 

tw(CK) 

tw(R) 

l.5V 

tpLH 

tpHL 

LOAD CIRCUIT 

TEST CONDITION 

Vcc=S.OV 
-

RL-CK-OUT, Mo=620ll 

RL-¢1'"¢4=1000. 

CL -All Outputs = 15pF 

VoUT¢=24V 

tw 

l.5V 

tpLH 

l.5V 

tpHL 

50% 

_j
VouT¢=24V 

l\L =100.0, 

l 

ICL=l6pF 

-724-

MIN TYP MAX UNIT 

- 1. 4 -
- 0.7 -
- 2 .1 -
- 1. 2 - µS 

- 1. 0 -

- 2.0 -

- 250 - kHz 
- 0.1 -

- 0.1 - µS 

- 1. 0 -
- 1.0 -

VrH = 3.0V 

\1 IL.:::::: DV 

VoH 

VoL 

VoH 

VoL 



TD62803P 

PIN NAMES AND FUNCTIONS 

PIN NO. SYMBOL NAME FUNCTION 

CW/CCW 
Clock Wise/Counter Clock 

Control Input Function Table A 1 Wise 
Direction 

2 EA Excitation A 
Phase Excitation Mode Function Table B 

3 EB Excitation B Innut 

4 3/4 3 Phases/4 Phases Phase Control Input 

5 Ho Monitor Out Initial Status Output Mo="L" at Initial State 

6 ¢1 ¢1 Out ¢1 Output 

7 ¢, ¢2 Out ¢2 Output 

8 GND GND GND 

9 ¢3 ¢3 Out ¢, Output 

10 ¢4 ¢4 Out ¢4 Output 

11 E Output Enable Outputs are Enable at E:;::;:.ttH" 

12 CK-OUT Clock-Out Clock Output 

13 CKl Clock In-1 Clock Input 1 
}Function Table A 

14 CK2 Clock In-2 Clock Input 2 

15 R Reset Reset Input 

16 Vee Vee Vee 

FUNCTION TABLE A FUNCTION TABLE B 

CKl CK2 CW/CCW FUNCTION EA EB 3/4 FUNCTION 

_J H L CW L L L 1 Phase Excitation 

SL L L Inhibit H L L 4 Phases 2 Phase Excitation 

H _J L ccw L H L 1-2 Phase Excitation 

L SL L Inhibit H H L Test Mode ¢1 '\, ¢4 ON 

J H H ccw L L H 1 Phase Excitation 

SL L H Inhibit H L H 3 Phases 2 Phase Excitation 

H _j H CW L H H 1-2 Phase Excitation 

L SL H Inhibit H H H Test Mode ¢1 '\, ¢4 ON 

NOTE) Conversion of Phase Excitation Mode must be made after the Reset Hode is established. 
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3 PHASES METHOD 
1 PHASE EXCITATION 

CK 

01 

¢2 

ON 

OFF 

UN 

OFB' 

UN 

r/J4 OF!<' 

2 PHASE EXCITATION 

CK 

rpl 

¢3 

OFF 

ON 

OFF 

ON 

OFF 

UN 

1-2 PHASE EXCITATION 

CK 

r/Jl 

¢2 

¢3 

OFF 

ON 

OFF 

ON 

OFF 

UN 

OF8' 

CW 

cw 

cw 
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1 PHASE EXCITATION 

CK 

¢2 

¢3 

UFF -~-1--l 

ON 

OFF 

ON 

OFF 

ON 

r/J4 OFF 

2 PHASE EXCITATION 

CK 

¢2 

OFF_ 

ON 

OFF 

ON --1--1-~ 

0 FF -J__-'-

ON 

OFF 

1-2 PHASE EXCITATION 

CK 

¢1 
0 FF -t---1--+--+~ 

ON 

0 FF -+--!--I 

ON 

OFF 

ON 

OFF 

ccw 

ccw 

CCW 



4 PHASES METHOD 
PHASE EXCITATIOll 

CK 

r/Jl 

¢2 

¢3 

¢4 

ON 

OFF 

ON -

OFF 

ON 

OFF -+--+---i 

2 PHASE EXCITATION 

CK 

r/Jl 

¢2 

¢3 

¢4 

ON 

OFF 

ON 

OFF 
ON _ 

OFF 

ON 

1-2 PHASE EXCITATION 

CK 

r/Jl 

¢2 

¢3 

¢4 

OFF -t---l--+---1---+-L--I 

ON 

OFF 

0 N --L--J.-4--1 

0 FF --t--4-....j 

ON 

0 FF -+--!--+--+-! 
ON 

cw 

CW 

CW 
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PHASE EXCITATION 

CK 

r/Jl 

¢2 

¢3 

¢4 

OFF -1--+--+-....j 

ON 

OFF -+-+--4 

ON 

OFF 

ON -

OFF 

ON -

2 PHASE EXCITATION 

CK 

r/Jl 

¢2 

¢3 

¢4 

ON 

OFF 

ON 

OB'F 

ON --

0 F'F --t---1-_,___. 

ON 

1-2 PHASE EXCITATION 

OK 

r/Jl 

¢2 

¢3 

¢4 

OFF 

ON 

0 FF -+--+--+---+---! 

ON 

0 FF -+--.--....j 

ON -

0FF 

0 N - >---+--+----' 

TD62803P 

ccw 

ccw 

ccw 



TD62M2701 F------
LOW SATURATION VOLTAGE H-BRIDGE DRIVER 

TD62M2701F is Multi-Chip H-Bridge Driver IC incorporates 4 
low saturation discrete transistors which equipped bias-resistor 
and fly-wheel diode. This IC is suitable for forward-reverse 
control on a battery use motor drive applications. 

• Suitable for High Efficiency Motor Drive Circuit 
e Built-in Fly-wheel Diode (lower side) 
• Built-in Bias Resistor (lower side) 

: R = lOkfl(Typ.) 
e SSOP 16 lmm pitch package sealed 
e Low Saturation Voltage 

: V eE(sat) (Upper+ Lower)= 0.23V(Typ.): Io= lA 
= 0.45V(Typ.): Io= 2A 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

VeBO 

Breakdown Voltage VeER 

VEBO 

Output Current 
IouT 

IouT(PEAK) 

Base Current 
lg 

lB(PEAK) 

Diode Forward Current Ir 

Power Dissipation Pn 

Junction Temperature Tj 

Operating Temperature To pr 

Storage Temperature Tstg 

RATING 

10 

10 

10 

6 

2 

4 (Note 1) 

±0.4 

± 0.8 (Note 1) 

2 (Note 2) 

490 

150 

-40-85 

-55-150 

(Note 1) T= lOms Max. and maximum duty is less than 30%. 
(Note 2) T= lOms single pulse 
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SSOP 16-P-225A 

Weight: 
SSOP16-P-225A: 0.14g (Typ.) 

UNIT 

v 

v 

A 

A 

A 

mW 

oc 
oc 
oc 



-----------------TD62M2701F 

I l l 
NO HEAT SINK 

~ 0.6 Rth(J - a)= 255°C I W _j 

a 
o._ 

z 
0 

0 

"" ~ 
l\~-~---1-~+------+~-l 

' ' 0.2t----+----+----+-t---~''~,---+--<----+-----

' ' ' 
' ' ' 

w 
u 
z 
<( 
r
V\ 

w .c 
I 
r- 0:: 

r
z 

V\ 

z 
<( 
0:: 
r-

1000 

300 

100 

30 

10 

3 

1 

n (NOTE) INPUT PULSE 
P0 =300mW 

-t(s) 

1- L 

~ 

so 100 150 200 0.01 0.03 0.1 0.3 3 10 30 1 00 300 1000 

AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 

PIN CONNECTION 

IN1L 16 IN1H 

OUT1 15 OUT1 

OUT1 14 OUT1 

GND 4 13 Vee 

GND 12 Vee 

OUT2 6 11 OUT2 

OUT2 7 10 OUT2 

IN2L 8 9 IN2H 

(TOP VIEW) 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Upper Side hFE(l) - VcE= -IV, le= -0.5A 200 - 700 

Current Gain Lower Side hFE(l) - V CE= IV, le= 0.5A I60 - 700 

hFE(2) - VcE=IV, Ic=2.0A 60 I30 -

le= -IA, le= -25mA - O.IO 0.22 
Upper Side 

le= -2A, le= -50mA - 0.20 0.45 

le= IA, IB = 25mA - 0.I3 0.22 
Saturation Lower Side 

Voltage VcE(sat) - le= 2A, lB = 50mA - 0.25 0.45 v 
le= 0.5A, lg= I2.5mA - - 0.20 

Summing 
le= IA, IB = 25mA - 0.23 0.42 Total 
le= 2A, lg= 50mA - 0.45 0.85 

Transition Frequency fT - VcE=2V, Ic=0.5A - I50 - MHz 

Leakage Upper Side - 0 5 

Current loL - Vcc=IOV µA 
Lower Side - 0 5 

Diode Forward Voltage lp=300mA - 0.89 1.2 
Vp - v 

(Lower Side) lp=450mA, IOmsec - 1.60 -

Base-Emitter Resistance RgE - 7 10 I3 kn 

Base-Emitter Upper Side VBE(PNP) - VcE= -IV, le= -2A - -0.84 -1.5 

Forward Voltage 
v 

Lower Side VBE(NPN) - VcE=IA, Ic=2A - 0.84 1.5 
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-----------------TD62M2701F 

BLOCK DIAGRAM 

Vee ,. ·1 
IN1H 

OUT2 
25A1314 25A1314 

6, 7, 10, 11 

2, 3, 14, 15 

RN5006 RN5006 
OUT1 

IN1L 
c c 
"" "" 0 0 -

I I 

L __ __ _J 

-731-



TD62M2701F -----------------

z 

,_ 
z 
w 

"' "' ::J 
u 

z 
0 
,_ 
<( -
"' > ::o E ,_ -
<( 

"' 

:",; u 
w> 
I 

"' 0 
,_ w 
u <.'.) 
w <( 
~ ,_ 
~ ~ 

00 
U> 

hFE -le (LOWER SIDE) 

10~-...._ .............. ""'---'-U...u.J.W........J-'-...J..J..1..!J.IJ__J....J...il 

3 10 30 100 300 1000 3000 

COLLECTOR CURRENT le (mA) 

VeE(sat) -le (LOWER SIDE) 

1 0000 r==:=i:=n . _ _ I __ = hFE = 40 ~= tttlil=-=±-=±-t 
5000 --- --+--

-- ··---

3000 ---- 1---- 11-----
-+-++++I+++--- I -

__ ,r=-l-LI-LLl .. lL-.j~ 

ti-1--

10 30 100 300 1000 3000 

COLLECTOR CURRENT le (mA) 

hFE - le (UPPER SIDE) 
2000r--r-r-rrnTTT--r--r-_,....,...,...,.,..,.,.. __ ...,...,.~~ 11TTIT V(E=-1V 

1000 _.;;_=_T,_a_=,_1__,_00 +--l"C-1-l-l-+-l_-___ l~f=- :c ,-+ :j:j_:j:j===j:=J=::j::j-+l::l::fl -- t==:=l=1:- -
500 1----1- -25 t--_:_I= 

z 

,_ 
z 
w 

"' "' ::J 
u 

300 _J 
-25 N 

---1-c--

--- -----f-l~~µ.--+-1-H 

10...._.....L.....L....l...J..W-"J.J.--l..-l.....U...U.Ul...-..l.......l...l...1...llill 
-0.01 -0.03 -0.1 -0.3 -1 -3 -10 

z 
0 
,_ 
<( -

"' > => E ,_ -
<( 

"' 
"' ~ w ro ,_ ~ ,_ 

- 1 

-0.5 

-0.3 

:",; ~ -0.1 
w> 
J, - 0.05 
0 
t:;~-0.03 

COLLECTOR CURRENT le (mA) 

VeE(satJ- IC (UPPER SIDE) 

hFE = 40 

~ ~ l--l-cbk~'lcJ1 
~ ~ 

8 §; - O. O 1 -~-._.. ................ ..__.._...._._._u..l..,_ _ _.__._'-'-u.J..1.1 
-0.01 -0.03 -0.1 - 0.3 - 1 -3 -10 

COLLECTOR CURRENT le (mA) 
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------TD62M2702F 
0 LOW SATURATION VOLTAGE H-BRIDGE DRIVER 

TD62M2702F is short break use Multi-Chip driver IC 
incorporates 2 schottky barrier diodes and 4 low saturation 
discrete transistors which equipped bias-resistor and fly-wheel 
diode. 
This IC is suitable for forward-reverse control on a battery use 
motor drive applications. 

e Built-in Fly-wheel Diode (upper side) 
e Built-in Schottky Barrier Diode (lower side) 
• Built-in Bias Resistor (upperr side) 

: R=lOkD(Typ.) 
e SSOP16 Imm pitch small package sealed 
e Low Saturation Voltage 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Ve130 

Breakdown Voltage VeER 

VEBO 

Output Current 
IouT 

louT(PEAK) 

lg 
Base Current 

lB(PEAK) 

Diode Forward Current Iv 

Power Dissipation Po 

Junction Temperature Tj 

Operating Temperature Topr 

Storage Temperature Tstg 

RATING 

10 

10 

10 

6 

2 

4 (Note 1) 

±0.4 

±0.8 (Note 1) 

2 (Note 2) 

490 

125 

-40-85 

-55-150 

(Note 1) T=lOms Max. and maximum duty is less than 30%. 
(Note 2) T = 1 Oms single pulse 
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SSOP16-P-225A 

Weight: 
SSOP16-P-225A: 0.14g (Typ.) 

UNIT 

v 

v 

A 

A 

A 

mW 

oc 
oc 
oc 



TD62M2702F 

NO HEAT SINK 

~ 0.
6 

____ ----+-- ___ -t-RthQ-a)=255°C/W _ 

0 
Q 

z 
0 

V\ 
V\ 

0 

0.4 ---~J--+---~~-+-----+---1 
-1-h~----+_______,e---\-~ 

0.2 - D. ----11---+---~--

' ' 
----j-----+---+-t----t-~---+-----+--___,----1 

' ' ' 

w 
u 
z 
<>: 
f--

f-
z 

V\ 
z 
<>: 
"' f--

1000 

300 

100 

30 

10 

3 

1 

kJ--1 

n (NOTE) INPUT PULSE 
Po= 300mW 

-t(s) 

2l 

50 100 150 200 0.01 0.03 0.1 0.3 10 30 100 300 1000 

AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 

PIN CONNECTION 

IN1L 16 IN1H 

OUT1 2 15 OUT1 

OUT1 3 14 OUT1 

GND 4 13 Vee 

GND 12 Vee 

OUT2 6 11 OUT2 

OUT2 7 10 OUT2 

IN2L 8 9 IN2H 

(TOP VIEW) 
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-----------------TD62M2702F 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- CONDITION MIN. TYP. MAX. UNIT 

CUIT 

Upper Side hFE(l) - VeE= -lV, le= -0.5A 160 - 600 

Current Gain Lower Side hFE(l) - VeE=lV, Ie=0.5A 200 - 650 

hFE(Z) - VeE=lV, Ie=2.0A 60 130 -

le= -lA, IB= -25mA - 0.1 0.22 
Upper Side 

le= -2A, IB= -50mA - 0.2 0.45 

Saturation le= lA, IB = 25mA - 0.1 0.22 

Voltage 
Lower Side VeE(sat) - v 

le= 2A, IB = 50mA - 0.2 0.45 

Summing le= lA, IB = 25mA - 0.2 0.42 

Total le= 2A, IB = 50mA - 0.4 0.85 

Transition Frequency fT - VeE=2V, Ie=0.5A - 150 - MHz 

Upper Side - 0 5 
Leakage 

Lower Side loL - Vee=lOV - - 10 µA 
Current 

Vee-GND - - 5 

lF=300mA - 0.89 1.2 
Diode Forward Upper Side 

Voltage (Note) VF - lF=450mA, lOm - 1.60 - v 
Lower Side lF=lA - - 0.58 

Base-Emitter Resistance REE - 7 10 13 kD 

Base-Emitter Forward Voltage VBE - VeE=lV, Ie=2A - 0.84 1.5 v 

Note) Schottky Diode U1FW49 (No Heat Sink) is guaranteed at VF (Lower Side)=0.55V (max.) but the 
TD62M2702F is guarantee at VF (Lower Side)= 0.58V (max.) 
(Voltage shift of 0.03V (IF= lA) is due t different package.) 
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TD62M2702F-----------------

BLOCK DIAGRAM 

RN6006 

c: 
.Y. 
0 

25C2982 U 1 FW J49 

L __ 

RN6006 

U 1 FWJ49 250982 

c: 
.Y. 
0 

OUT2 

6, 7, 10, 11 

2, 3, 14, 15 

OUT1 

I 

__ _J 
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.c 

z 

1-
z 
w 

"' "' ::J 
u 

z 
0 
I-
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"' ~ w • 
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1-

2 u 
w> 
I 

"' 0 
I- w 
u \'.) 
w <( 
__, I_, __, 
00 
U> 

hFE - le (LOWER SIDE) 

COLLECTOR CURRENT le (mA) 

VeE(sat) -le (LOWER SIDE) 

2 .---G,R1 o-ru'~'~'ET1~"'_'~~,~,-l-TT~-~-R,..,,,Tmr--r--r-rr'TTM'I 

001 ~~~~~~-,-~~~~~~-'--'-~~~ 
0.01 0.03 0.1 0.3 10 

COLLECTOR CURRENT le (mA) 

.c 

z 
<( 
\'.) 

1-
z 

"' "' ::J 
u 

z 

1000 

300 

F-E-
- -t-- -
f-f
- --t-

TD62M2702F 

hFE - le (UPPER SIDE) 

~ :::c .!:=: 
-j--

•t=f= 
1-i--
1--i--

- 1 - 3 - 10 - 30 - 100 - 300 - 1000 - 3000 

COLLECTOR CURRENT le (mA) 

VeE(sat1- le (UPPER SIDE) 

0 -3000..--,-..,.....,~.,,,...--,,......,...,...,...,..,.,,,--...,-.,..,...,.,.,..,.,.,....-~,..,....,,,,~'.""'! 
1- -- t- ---1- -t- hFE = 40 
<( -

~ ~ - 1000 
,: :-=::=-4ct==f=-itfffilitf~Jl1:-P1Im~o±tmtl~fi11t!I11 ~ - _ 

300 
,= +-- ------::i:= _--"' ___ ,+--::__--r-r-1-rnt~r--:;~ 

~ : 1-H - --t- - v 
~ :: - 1 00 l==l==l=l=Flil#E==:=l=t~_LJ!Jl; .;:~#:llill:l::=:=i=EFF!4tll 
2 u 
w> 
I 

"' 0 
I- w 
u \'.) 
w <( 
__, I_, __, 
00 
u> 

1-:-c-1.=t=J=tt-=j ·::j-'J:t{Jt=:-:f=-.---_~ =j.::j Ta - 1 OO'C ~~- 1=:1=L 
I=':_ - :E:== -- 1-#tc t I= -

- 30 ---t--t- ~ P6t-- 25 - ' 
__,,,_}"""~,.,,,,_-r -~ -2s--i--

-
10 1~_-_,1--t-~+HH1't~~ = -- ~ 1~1:1-- :___-=_le' 

1~ ~ 
-=--1-=-_ r-----:_ - ·1-=-=-~- _:I--

-3-~1-,-'-'_~3..l.U~-~10~~_~3~0_._..-~1~0-o~--3~0~0~-"""10~0-o~-~3-owo~o ... 

COLLECTOR CURRENT le (mA) 
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TD62M3600F 
3CH LOW SATURATION VOLTAGE SOURCE DRIVER 

TD62M3600F is Multi Chip driver IC incorporates 3 low 
saturation voltage discrete PNP transistors which equipped bias 
resistor and free-wheeling diode. 

e Built-in Free-wheeling Diode 
e Built-in Bias Resistor 

R=lOkn (typ.) 
e SSOPlO lmm pitch small package sealed 
e Low Saturation Voltage 

VeE(sat)=0.16V(typ.) at Io=lA 
VeE(sat)=0.28V(typ.) at Io=2A 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Veso 

Breakdown Voltage VeER 

VEBO 

IouT(AVE) 
Output Current 

IoUT(mAK) 

Base Current 
Is 

In(PEAK) 

Diode Forward Current IF 

Power Dissipation\ Pn 

Junction Temperature Tj 

Operating Temperature Tapr 

Storage Temperature Tstg 

RATING 

10 

10 

10 

6 

2 

4 (Note 1) 

±0.4 

±0.8 (Note 1) 

2 (Note 2) 

590 

150 

-40-85 

-55-150 

(Note 1) T=lOms Max. and maximum duty is less than 30%. 
(Note 2) T=lOms single pulse 
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SSOPlO-P-225 

UNIT 

v 
v 
v 
v 

A 

A 

A 

mW 

oc 
oc 
oc 



BLOCK DIAGRAM 

I 

RN6006 

c: 
-"' 
0 

L __ 
PIN CONNECTION 

IN1 

OUT1 

OUT1 

Vee 

OUT2 

4 

7 1-----

RN6006 

c: 
-"' 
0 

5/6 

10 IN3 

9 OUT3 

8 OUT3 

7 IN2 

6 OUT2 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 

CUIT 

hFE(l) - VcE=lV, Ic=0.5A 
Current Gain 

hFE(Z) - VcE=lV, Ic=2.0A 
- V c = lA, IB = 25mA 

Saturation Voltage VcE(satl 
- Vc=2A, IB=50mA 

Transition Frequency fT - VcE=2V, Ic=0.5A 
Leakage Current IoL - Vcc=lOV 

I~-=300mA 
Diode Forward Voltage VF -

lF=400mA, lOm 
Base-Emitter Resistance RBE -

Base-Emitter Forward VolLage Vim - Vctc=lV, Ic=2A 

-739-

TD62M3600F 

101-----

MIN. 

160 

60 
-

-

-
-
-

7 

-

RN6006 

c: 
-"' 
0 

TYP. 

-

130 

0.16 

0.28 

150 

0 

0.89 

1.60 

10 

0.84 

MAX. UNIT 

600 
-

-

0.25 
v 

0.50 
- MHz 

10 pA 

1.2 
v 

-

13 kn 
1.5 v 



TD62M3600F 

REFERENCE DATA 

z 
<( 
l'.J 

f
z 
w 
oc 
oc 
:::0 
u 

TRANSISTOR (RN6006) 
hFE CHARACTERISTIC 

:C··· =R 111' - -
f- Ta = 1 OO'C I ---:-I== 

10 lf1~-~·t:l~:m1=--~-+--~1f=t-~~~~i!!lt1t-~~~--=~-=tt=~-8:--I 
1111-----+--l--l-++''~-----++--_-~i--+--~-Cl-W- j-- - ----

---1-- --+--
!------+-- - I 1--- -- LL LLUL___L_ I- -

- 1 - 3 - 10 - 30 - 100 - 300 - 1000 - 3000 

COLLECTOR CURRENT le (mA) 

z 
0 

I-

<( -oc > 
::o E 
f- -
<( 

"' 
oc -;:: 
W ro 

I- " 
1-

2' u 
w> 
I 

oc 
0 
I- w 
u l'.J 
w <( 
__, 1-

00 
U> 
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TRANSISTOR (RN6006) 

V eE(sat) - le 

-1000 -·c"f"' 'Tfr F- :_ -
_

500 
_c:::h_F_E=40 -:c=H

--~ 
1---- - - -

_--i=F 

+---- -P 
7V - 300 1------+-I 

-1001-+j 

- 50 l-==t:-= -
- 3 0 I ------+-- -

---1---

J7 -
Ta= 100'C-J;-:< ==~:cc 

l!S=~ $i ~ - _,_ 
~ 1-- _Js: 1'25 ~::= 

- 25 

- 1 - 3 - 10 - 30 - 100 - 300 - 1000 - 3000 

COLLECTOR CURRENT le (mA) 



TD62M3601F 
CJ 3CH LOW SATURATION VOLTAGE SOURCE DRIVER 

TD62M3601F is Multi Chip IC incorporates 3 low saturation 
voltage discrete transistor (PNP). 

e Suitable for High Efficiency Motor Drive Circuit 
e SSOPlO lmm pitch small package sealed 
e High Output Currentage 

IouT(A VE)= 1.5A 
IouT(PEAK) = 3.0A 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC 

Supply Voltage 

Breakdown Voltage 

Output Current 

Base Current 

Power Dissipation 

Junction Temperature 

Operating Temperature 

Storage Temperature 

SYMBOL RATING 

Vee 30 

VeBO 30 

VeEO 30 

VEBO 5 

IouT(A VE) 1.5 

IouT(PEAK) 3.0 (Note) 

In 0.3 

Po 590 

Tj 150 

To pr -40-85 

Tstg -55-150 

(Note) T=lOms Max. and maximum duty is less than 30%. 
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SSOPlO-P-225 

UNIT 

v 
v 
v 
v 

A 

A 

mW 

oc 
oc 
oc 



TD62M3601F 

BLOCK DIAGRAM 

7 ,__. __ 

2SA 1203 2SA 1203 

10 

.--------;--.-~ 
2SA 1203 

__ I 

PIN CONNECTION 

IN1 10 IN3 

OUT1 2 9 OUT3 

OUT1 8 OUT3 

Vee 4 7 IN2 

OUT2 6 OUT2 

ELECTRICAL CHARACTERISTICS (Ta= 25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

curr 
hFE(J) - VcE=2V, Ic=0.5A 160 - 320 

Current Gain -
hFE(2) - V CE= 2V, le= 1.5A 50 100 -

- Ic=0.5A, lB=lOmA - 0.2 0.5 
Saturation Voltage VcE(sat) v 

- le= l .5A, IB = 30mA - - 2.0 

Transition Frequency fT - VcE=2V, Ic=0.5A - 120 - MHz 

Leakage Current Im, - Vcc=30V - 0 10 µA 

Basc-Emitlcr Forward Voltage VEE - VcE=2V, Ic=0.5A - - 1.0 v 
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REFERENCE DATA 

z 
0 
I
<( 

"'-:::0 > 
I- -
<( 

"' 
a:: :: 
w m 
I- " 
I- ~ 

~ u 
w> 
I 

a:: 
0 
I- w 
Ut.:1 
w <( 
_, I_, _, 
00 u> 

1--+-- -1-- - . GROUNDED-EMITTER 

le/ls=50 
-1 

l--+--1- - ~1-+= 
- 0. 5 !---+--- f-f-1-+H+----+-+--H-+ 

1--t-T-t-·H-i·Ht--·+-+-+++th ---+- -
-0.31- -- - . +--- -· ++-

1---+---t-t-t-ict-t-t --1- · +-+-

·--+-i 
+==+=1 

-o.1m~1111n-ok '='I _ 0.05 Ta 100°C :z 
t--

- 0.03 l\l 25 --·t--- t--

-25 
-0.01'---'-....t...'-'-'u..J..J"---J......J....J...l...u..l.U.----l-L.-l....t...u..l.U.----l--I 

-3 - 10 - 30 - 100 - 300 - 1000 - 3000 

COLLECTOR CURRENT le (mA) 

TD62M3601F 

GROUNDED-EMITTER 
VCE= -2V 

~ 1 000 1==F=f=1 t-w.t.-- -·ct -= ::=r=i - Ta= 100°C = 
z 
<( 
\'.) 

1-
z 
w 
a:: 
a:: 
:::0 
u 

500 I--+-+-+ - _L -

300 

!---

10'---'-....t...U-'u..J.1""-__,_-'-.J...1..LI..1..U.---J.--1...J...l..u..L.U.---J.-' 
- 1 -3 - 10 - 30 - 100 - 300 - 1000 - 3000 

COLLECTOR CURRENT le (mA) 
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TD62M3700F 
C , 3 PHASE FULL-WA VE INVERTER 

TD62M3700F is low saturation, high current 3 phase full-wave 
type inverter IC designed especially for battery use motor drive 
applications . 

• High Current: Io Mi\X(AVE) = l.5A 
Io MAX(PEAK) = 3.0A 

e Sealed in 1 mm pitch 16 pin surface mountable package 
(SSOP 16) 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Supply Voltage Vee 30 

VeBO 30 

Breakdown Voltage Vega 30 

VEBO 5 

Output Current (Average) IoUT(i\ VE) 1.5 

Output Current (Peak) IouT(Peak) * 3.0 

Base Current IB 0.3 

Power Dissipation Po 490 

Junction Temperature Tj 150 

Operating Temperature Topr -40-85 

Storage Temperature Tstg -55-150 

* t= lOms single pulse 
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SSOP16-P-225A 

Weight: 
SSOP16-P-225A: 0.14g (Typ.) 

UNIT 

v 

v 

A 

A 

A 

mW 

oc 
oc 
oc 



~ 0.6 

0 
"-

z 
0 

!
<( 
"-

0.4 

0 0.2 
"'-

~ 
"-

NO HEAT SINK 
Rth(J-a1=255°C/W _ 

~ 
[;: 

--· 

"'" " ~ 
" ", 

w 
u 
z 
<( 
!-

w £ 

1000 

300 

100 

i= ,; 30 

1-
z 

"' z 
<( 
er. 
I-

10 

3 

1 

L--f1 

TD62M3700F 

fl (NOTE) INPUT PULSE 
Po= 300mW 

-t(s) 

= 

50 100 150 200 0.01 0.03 0.1 0.3 10 30 100 300 1000 

AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 

PIN CONNECTION 

IN1L 16 IN1H 

OUT1 15 OUT1 

GND 14 Vee 

OUT2 4 13 OUT2 

IN2L 12 IN2H 

GND 6 11 Vee 

OUT3 7 10 OUT3 

IN3L 8 9 IN3H 

(TOP VIEW) 

-745-



TD62M3700F 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- CONDITION 

CUIT 

hFE(l) 
Current Gain 

hFE(l) 

hFE Ratio 
hFE(l) 

;hFE(2) 

Upper Side 

Saturation 
Voltage Lower Side VeE(sat) 

Summing 
Total 

Transition Fr~uen<:.Y_ fT 

Leakage Upper Side 
loL Current Lower Side 

Base-Emitter Upper Side VBE(PNP) 
Forward Voltage Lower Side VBE(NPN) 

INTERNAL BLOCK CONNECTION 

IN2H 

~-s~-1-20-3~~~~ 
IN 1 H 16 )---+----I 

OUTl 

2SC2883 

INlL 

I 
I 

~--
IN2L 

-
-

-

-

-

-

-

-

VeE= -lV, le= -0.5A 

VeE=lV, le=0.5A 

VeE=0.4V, le=30mA 

/VeE=0.4V, le=0.2A 

le= 0.5A, 113 = 5mA 

le= 1.5A, lg= 30mA 

le= 0.5A, lg= 5mA 

le= 1.5A, lg= 30mA 

le= 0.5A, IB = 5mA 

Ie=l.5A, lB=30mA 

VeE=2V, Ie=0.5A 

Vee=30V 

VeE= -lV, Ie=2A 

VCE=lV, Ie=2A 

IN3H 

2SA 1203 

OUT2 

4/13 

2SC2883 

GND IN3L 
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MIN. TYP. MAX. UNIT 

200 - 600 

160 - 600 

0.75 - 1.25 

- 0.35 0.50 
- - 2.0 
- 0.2 0.35 v 
- - 2.0 
- 0.55 0.85 
- - 4.0 
- 120 - MHz 
- 0 5 

µA 
- 0 5 
- 0.84 1.5 

0.84 1.5 
v -

.------!---------i 
2SA 1203 1 I 

OUT3 

25(2883 

I 

-~ 
GND 
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VeE(sat)-le (LOWER SIDE) 

le/ 18 = 50 _ 
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COLLECTOR CURRENT le (mA) 
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- 1 

-0.5 
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TD62M3700F 

VeE(sat)-le (UPPER SIDE) 

le/1 8 =50_ 

1-L 

Ta= 100°C .:-:v 
--= ·-- :j;2" 

b 25 

8 §; -001 
-1 -3 

- 25 

- 10 - 30 - 100 - 300 - 1000 

z 

1-
z 
w 
0:: 
0:: 
::J 
u 

COLLECTOR CURRENT le (mA) 

hFE -le (UPPER SIDE) 
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TD62M3701F 
Cl LOW SATURATION VOLTAGE DRIVER FOR MOTOR 

TD62M3701F is Multi Chip IC incorporates 6 low saturation 
discrete transistors which equipped bias resistor and fly-wheel 
diode. 
This IC is suitable for a battery use motor drive applications. 

e Suitable for High Efficiency Motor Drive Circuit 
e Built-in Fly-wheel Diode 
e Built-in Bias Resistor: R= lOkO(Typ.) 
e SSOP16 lmm pitch small package sealed 
e Low Saturation Voltage 

VeE(sao=0.29V(Typ.) at Io=lA 
VeE(sat)=0.53V(Typ.) at Io=2A 
(Upper and Lower side total) 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

VeBO 

Breakdown Voltage VeER 

VEBO 

Output Current 
IouT 

IouT(PEAK) 

IB 
Base Current 

IH(PEAK) 

Diode Forward Current IF 

Power Dissipation Pu 

Junction Temperature Tj 

Operating Temperature Topr 

Storage Temperature Tstg 

RATING 

10 

10 

10 

6 

2 

4 (Note 1) 

±0.4 

± 0.8 (Note 1) 

2 (Note 2) 

490 

150 

-40-85 

-55-150 

(Note 1) T=lOms Max. and maximum duty is less than 30%. 
(Note 2) T=lOms single pulse 
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SSOP 16·P-225A 

Weight: 0.14g(Typ.) 

UNIT 

v 

v 

A 

A 

A 

mW 

oc 
oc 
oc 
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~ 

u 
z 
<( 
f-

"' z 
<( 

"' f-

TD62M3701F 

n (NOTE) INPUT PULSE 
Po= 300mW 

-t(s) 

1000 

300 

100 

30 IZ 

10 ~ 

~ 

1 
0.01 0.03 0.1 0.3 10 30 100 300 1000 

PULSE WIDTH t (s) 

PIN CONNECTION 

IN1L 16 IN1H 

OUT1 15 OUT1 

GND 3 14 Vee 

OUT2 4 13 OUT2 

IN2L 12 IN2H 

GND 6 11 Vee 

OUT3 7 10 OUT3 

IN3L 8 9 IN3H 

(TOP VIEW) 
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TD62M3701F 

ELECTRICAL CHARACTERISTICS (Ta= 25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- CONDITION MIN. TYP. MAX. UNIT 

CUIT 

hFE(l) - V CE= 1 V, le= 0.5A 160 - 600 
Current Gain 

hFE(2) - VcE=lV, Ic=2.0A 60 130 -

le= -lA, In= -25mA - 0.16 0.22 
Upper Side 

le= -2A, In= -50mA - 0.28 0.45 

Saturation le= lA, In= 25mA - 0.13 0.22 

Voltage 
Lower Side VcE(sat) - v 

le= 2A, Is= 50mA - 0.25 0.45 

Summing le= lA, In= 25mA - 0.29 0.42 

Total le= 2A, IB = 50mA - 0.53 0.85 

Transition Frequency Fr - VcE=2V, Ic=0.5A - 150 - MHz 

Leakage Upper Side - Vcc=lOV - 0 5 

Current loL µA 
Lower Side - Vcc=lOV - 0 5 

lF=300mA - 0.89 1.2 
Upper Side 

lF=450mA, lOms 1.60 Diode Forward - -

Voltage VF - v 
lF=300mA - 0.89 1.2 

Lower Side 
IF= 450mA, lOms - 1.60 -

Base-Emitter Resistor Rm;; - 7 10 13 kn 

Base-Emitter Upper Side VBE(PNP) - VcE= -lV, le= -2A - 0.84 1.5 

Forward Voltage 
v 

Lower Side VBE(NPN) - VcE=lV, Ic=2A - 0.84 1.5 
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-----TD62M3702F 
0 LOW SATURATION VOLTAGE DRIVER FOR MOTOR 

TD62M3702F is Multi Chip IC incorporates 6 low saturation 
discrete transistors. 
This IC is suitable for a battery use motor drive applications. 

• Suitable for High Efficiency Motor drive circuit 
e External Input Resistor 
e SSOP16 lmm pitch small package sealed 
e Low Saturation Voltage 

V ce(sat) = 0.20V(Typ.) at Io= lA 
Vcc(sat)=0.40V(Typ.) at Io=2A 
(Upper and Lower side total) 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Breakdown Voltage Veno 

Breakdown Voltage VeEO 

Breakdown Voltage V1mo 

Output Current 
lo(AVE) 

lo( PEAK) 

Base Current Ill 

RATING 

15 

15 

15 

6 

2 

4 (Note 

0.4 

1) 

Power Dissipation PD 700 (Note 2) 

Junction Temperature 

Operating Temperature 

Storage Temperature 

(Note 1) T=lOms single pulse 
(Note 2) Free Air 

Tj 

Topr 

1\tg 

150 

-40-85 

-55-150 

-753-

SSOP 16-P-225A 

Weight: 0.14g (Typ.) 

UNIT 

v 
v 
v 
v 

A 

A 

mW 

oc 
oc 
oc 



TD62MJ702F 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT 

CUIT 

hn:o l - VcE=0.4V, Ic=30mA 160 - 600 
Current Gain 

hFE(2) - VcE=0.4V, Ic=0.2A 160 - 600 

Current Gain Ratio hFE(l) - Vcg=0.4V, Ic=30mA 0.75 - 1.25 
ihFE(2) /VcE=0.4V, Ic=0.2A 

VcE(sat) Vc=lA, Is=25mA - 0.1 0.25 
-

(Upper side) Vc=2A, Is=50mA - 0.2 0.50 

VcE(sat) Vc=lA, lg=25mA - 0.1 0.30 
Saturation Voltage - v 

(Lower side) Vc=2A, lg=50mA - 0.2 0.50 

VcE(sat) Vc=lA, lg=25mA - 0.2 0.55 
-

(Summing Total) Vc=2A, lg=50mA - 0.4 1.0 

Transition Frequency fT - V CE= 2V, le= 0.5A - 140 - MHz 

l (Upper side) - 0 10 
Leakage Current Iml 

- Vcc=15V µA 
(Lower side) - 0 10 

Base-Emitter VsE(PNPl - Veg= -lV, le= -2A - 0.84 1.5 

Forward Voltage 
v 

VBE(NPN) - Vcg=lV, Ic=2A - 0.84 1.5 

IN1L 16 IN1H 

OUT1 2 15 OUT1 

GND 14 Vee 

OUT2 4 13 OUT2 

IN2L 5 12 IN2H 

GND 6 11 Vee 

OUT3 10 OUT3 

IN3L 8 9 IN3H 
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TD62M3702F 
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TD62M4700F 
0 EXCELLENT LOW SATURATION H-BRIDGE DRIVER 

TD62M4700F is low voltage use Multi Chip H-Bridge Driver IC 
incorporates 4 low saturation discrete Transistors which equipped 
bias resistor and diode. This IC is designed especially for 
Camera Winding Motors, FDD Stepper Motors and other portable 
equipments. 

e MFP-16 lmm pitch small package sealed 
e Bias resistor and diodes are equipped 

R=lOkn 
• Excellent Low Saturation Voltage 

VeE(SJ\'l')=0.29V(TYP.) at Io=lA 
Ve1~(SAT)=0.53V(TYP.) at Io=2A 
(Upper and Lower side total) 

MAXIMUM RATINGS (Ta= 25°C) 

CHARACTERISTIC SYMBOL 

Supply Voltage Vee 

Veso 

Breakdown Voltage VeEil 

Vggo 

Output Current (Average) IouT(AVE) 

Output Current (Peak) IouT(Pcak) 

Base Current lg 

Base Current (Peak) lB(Peak) 

Diode Forward Current IF 

Power Dissipation Pn 

Junction Temperature Tj 

Operating Temperature Topr 

Storage Temperature Ts lg 

RATING 

10 

10 

10 

6 

2 

* 4 

±0.4 

* ±0.8 

** 2 

490 

150 

-40-85 

-55-150 

* t= lOms MAX. and maximum duty is less than 30%. 
** t= lOms Single pulse 
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550P16-P-225A 

Weight : 0.2g 

UNIT 

v 
v 
v 
v 
A 

A 

A 

A 

A 

mW 

oc 
oc 
oc 



TD62M4700F 
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n 
-t(s) 

(NOTE) INPUT PULSE 
PD=300mW 

1 .__ ................... ~ ............................................ ._ .............. """_..._..._......,_, 
0.01 0.03 0.1 0.3 10 30 100 300 1000 

PULSE WIDTH t (s) 

16 IN1H 

15 OUT1 

14 OUT1 

13 Vee 

12 Vee 

11 OUT2 

10 OUT2 

9 IN2H 



TD62M4700F 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT 

Current Gain 
hFE(l) VeE=lV, Ie=0.5A 160 - 600 

hFE(2) VeE=lV, Ie=2.0A 60 130 -

le= lA, IB = 25mA - 0.16 0.22 
Upper Side 

le= 2A, IB = 50mA - 0.28 0.45 

Saturation le= lA, IB = 25mA - 0.13 0.22 

Voltage 
Lower Side VeE(sat) v 

le= 2A, In= 50mA - 0.25 0.45 

Summing le= lA, In= 25mA - 0.29 0.42 

Total le= 2A, In= 50mA - 0.53 0.85 

Transition Frequency fT VeE=2V, Ie=0.5A - 150 - MHz 

Upper Side - 0 5 
Leakage Current loL Vee=lOV µA 

Lower Side - 0 5 

lF=300mA - 0.89 1.2 
Upper Side 

Diode Forward IF= 450mA, lOmsec - 1.60 -

Voltage VF v 
I1,·=300mA - 0.89 1.2 

Lower Side 
IF= 450mA, lOmsec - 1.60 -

Base-Emitter Resistor Rim 7 10 13 kn 

Base-Emitter Upper Side VBE(PNP) VeE= -lV, Ie=2A - 0.84 1.5 

Forward Voltage 
v 

Lower Side VBE(NPN) VeE=lV, Ie=2A - 0.84 1.5 

-759-



TD62M4700F 

INTERNAL BLOCK CONNECTION 

Vee 

1· 
12, 13 ·1 RN6006 RN6006 

c c 
-"' -"' 
0 0 

IN1H 
OUT2 

6, 7, 10, 11 

2, 3, 14, 15 

RN5006 RN5006 
OUT1 

IN1 L 
c c 
-"' -"' 

IN2L 
0 0 

I I 

L __ __ _J 
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APPLICATION CIRCUIT 

(1) CAMERA WINDING AND FEEDING MOTOR 

12, 13 

9 -CPU 16 
TD62M4700F 

1 

8 

4.5 
lg 

(2) IB >Ko- ~~e Ko: Over Drive Factor ~ 2 

V1N - FRD 

V1N- RVS 

9 

16 

( >---'VVV---+--1--1 1 

l >---'VVV---+--1--1 8 -lg 

_ __.n __ 

12, 13 

TD62M4700F 

4.5 
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TD62M4700F 

Vee= 1.5-6V 

+ 

6, 7, 10, 11 

)) DC MOTOR 

2, 3, 14, 15 ---
lo=2A MAX. 

Vee= 1.5-6V 

6, 7, 10, 11 .-~-......---

2, 3' 14, 1 5 t----+--+---
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5. HANDLING PRECAUTIONS 

Designed and manufactured under Toshiba's high quality assurance system, semiconductor products 
offer satisfactory properties and quality for users. However, if such devices are selected inappropriately 
or are subjected to heavy thermal, mechanical, or electrical stress, their properties, quality, and reliability 
may be greatly affected. 

The following are precautions to be taken to achieve up to 100% performance and to ensure satisfactory 
reliability of the devices mentioned herein. 

If semiconductor elements are incorporated in units, there are particularly several aspects to which 
due consideration must be given concerning designing or assembly. These are also described below. 

5-1 Common Items for Packages 

(I) When a lead is bent or cut 
The IC may be damaged mainly due to loss of adhesion resulting from relative stress applied 

between the main IC body and the lead. Take care to confine stress to the lead. 
When bending a lead, bend it at a point more than 3 mm away from the IC body, not exceeding 

90°C. Also, a suitable R (e.g., 0.5 Rmm) should be applied to permit safe usage without damage to 
surface treatment by the bending jig. 

(2) When mounting an IC on a printboard, check the position of the IC. 
If an IC is mounted in a wrong position, it may be broken wl;len energized. 

(3) When soldering using flux 
Some constituents in flux may corrode package materials. To ensure the reliability of units, flux 

must be removed. For this purpose, a detergent or ultrasonic waves must be applied. 
Generally, freon agents such as freon TF and Di-Freon solvent S3-E are recommended. If 

ultrasonic waves are used for cleaning, care must be taken to limit the output, while selecting 28 to 
29 kHz, keep the devices and printboards away from the resonator, and limit processing time to 
30 sec. so that no stress caused by resonance will be applied to the related devices and printboards. 

( 4) Mounting on printboards 
When soldering the leads of an element onto a printboard, care must be taken not to leave stress 

applied to the leads. Reduce stress by shaping the leads to the holes, or by using a spacer between 
the device body and the printboard. Stress will persist if the leads, rather than being carefully shaped, 
are forced into the holes or pulled thrnugh with a tool (see Fig. 5-1 ). Parts subjected to stress may 
occasionally cause stress corrosion or whiskers, resulting in wire breakage or short-circuiting. 

Thus, it is also necessary to adapt the hole size to the lead spacing. 
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Bad 

Holes in the printboard are locatt?d 
irregularly. 

Fig. 5-1 

Good 

(5) IC resistance to soldering heat is specified as 10 sec. at 260°C, and 3 sec. at 350°C when applied 
l .5mm from the body. While soldering, lower temperature to a minimum by using jigs. 

(6) Thermal IC design 
When heated above their maximum allowable junction temperature, !C's may deteriorate or 

destroy. Due consideration must be given to thermal designing. Pay attention to the following: 
The absolute maximum rating of each IC represents its maximum junction temperature (Tj max.) 

or its operating temperature range (Topr). On the basis of both values, obtain max. allowable junction 
temperature by using the Po-Ta characteristics. 

Using a large radiator will not achieve sufficient radiation if the radiator is not tightened properly. 
This also should be considered at the design stage. 
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5-2 Special Notes on Packages 

( l) Power consumption of power IC 
Concerning integrated circuits, their circuit design, circuit constants, and supply voltages often 

are already determined, while power consumed under a specified supply voltage also can be deter
mined. 

Supply current and power consumption vary widely depending on individual elements. For small
signal IC's, thermal resistance of their peripheral units are designed so that even at the rared maximum, 
the maximum operating ambient temperature will not be exceeded. 

However, for power integrated circuits that involve large variations in power consumption under 
external loading conditions, their maximum power consumption is specified by allowable power 
dissipation/ambient temperature characteristics as shown in Fig. 5-2. It is necessary to obtain power 
consumption under the worst conditions from this figure, and to design a heat radiator by calculating 
the max. ambient temperature. 

Let's try designing a heat sink for TA 7267BP. 

[Example of heat sink designing: TA7267BP] 
Refer to the thermal resistance data in Fig. 5-3. 

16..---,..-...----.-------~ 
Heat resistance 

l---+-+------1 Rth(j-c)=6•c1w 
Rth {j-11): 100-C/W 

150 200 

Ta (-C) 

Fig. 5-2 

The saturated thermal resistance of this IC can be obtained from Fig. 5-2 ( 1) 

150°C- 75°C 
6j-c = ------ = 6°C/W (thermal resistance from junction to case) ......... (1) 

12.5W 
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Assuming that the IC is operated up to Vee = 18V, IouT = I.QA and Ta= 75°C, we have Pn 
(max.) = 3.lW. The thermal resistance BHs of the radiator to be mounted can be calculated by 
equation (3). 

Po (max.)= Vee X Ice+ IouT X (VcE(SAT) upper+ VcE(SAT) lower) ....... (2) 

BHs = Tjmax - Ta - Rth (. ) 
Pnmax J-c 

(3) 

150°C - 75°C 
- 6°C/W 

3.lW 

= !8°C/W 

This calls for use of a radiator having a thermal resistance of 18°C/W. The size (size, thickness, 
amd material) can be determined by referring to Fig. 5-3 as about 15 cm2 X 2mm aluminum from 
18°C/W. 

Note that when a radiator is joined to the IC, contact resistance is caused at the contact surface, 
resulting in lowered thermal conductivity. Thus, some allowances should be made in designing. 

301---t---t---t---l-+-H-lft-----t---t---+--+-+-t-++l 

!--:===+==+=t=J=t=~~.:;:,,,.~;·--..,?4'.~$::;~=1=t::t:+l I- ~ ~ lmm iron plate 

1----+-t-H-t-H-1+---+ 'G:'~t-r.,.""t:T--olt-d-rni 2mm iron plate 
'I'--~ lmm aluminum plate 

1---t---t---t---l-+-H-lft-----t--+-+-'l-.;t-Nct- lmm iron plate 

2mm aluminum plate 

Area of radiator panel (cm') 

Fig. 5-3 Examples of radiator area versus thermal resistance 

(2) Mounting of power devices on radiator 
As for power devices, to allow power losses to thermally radiate efficiently through radiator, 

give due consideration to the following: 
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• Tightening torque 
If devices are not completely tightened to the radiator, thermal resistance will increase, causing the 

device temperature to rise, which from the viewpoint of reliability, is unfavorable. On the other hand, 
with resin sealing packages, if the devices be excessively tightened, the pellets may be broken or the 
internal leads may be tom. To prevent such trouble, torque must be limited to levels recommended 
by manufacturers. As an example, Table 5-1 shows recommended torques for packages. 

Table 5-1 

Package Recommended torque 

T0-220 4 - 6 Kg ·cm (0.4 - 0.6N ·m) 

Power IC 4 - 6 Kg-cm (0.4 - 0.6N ·m) 

Power IC with radiator fin 4- 6 Kg,cm (0.4- 0.6N-m) 

• Flatness of radiator 
When elements are mounted on radiators, adhesion should be investigated. Adhesion between 

the elements must be perfect with rigidity and no distortion. The maximum tolerance is O.OSmm. 
Should foreign matter such as cutting dust lodge between them, it will cause the pellets and resin 
parts to crack. 

• Coherence 
The most common procedure to achieve good cohesion between elements and radiator panels 

is to coat the contact surfaces with silicone grease. With plastic-sealed types, manufacturers' instruc
tions must be followed as to the selection and quantity of grease used. With some greases, silicone 
will become separated from fat and oil, and if the resin and the fat and oil are in the some system, the 
fat and oil will permeate the resin, causing the chip protector films to swell, resulting in breakage of 
the bonding wire. Also an appropriate quantity must be used to prevent unwanted contact with the 
resin. 

As an alternative to silicone grease, heat-conductive insulators (silicone rubber or etc.) are also 
effective with respect to cohesion and heat dissipation. They allow no permeation as previously 
mentioned above, but involve a problem to be noted in that they sometimes suffi:r from uneven 
tightening. (Uneven tightening is not a problem limited only to heat-conductive insulators, but also 
a problem with tightening irr all cases.) If one side is tightened completely, the rubber sheet will be 
pushed out, and when the other side is tightened, the parts become as though foreign matter has 
been included, causing the pellet to crack. 
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(3) Mounting 

If elements are soldered to leads and the printboard, and then mounted on radiators, take care 
to eliminate deviations between the radiators and mounting holes and the chassis. If such deviations 
exist, a large force will be applied, causing the internal leads to break or slacken, or the packages to 
break. 

( 4) Power flat package 
The PFP enables Po (power demand) to be enlarged compared with conventional DIP by certain 

effective mounting. The PFP is applicable in surface mounting, offers space convenience, and is 
most suitable for small motor drive circuits. 

Shown below is an example of mounting. 

Mounting on glass epoxy PCB 

Fig. 5-4 
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As shown in Fig. 5-4, the PFP can be formed into a copper foil pattern on the PCB, and is usable 
as a radiator fin for the elements. The shape and dimensions of the copper foils are determined by 
thermal design of the elements. For mounting efficiency, refer to Fig. 5-5. 

Fig. 5-5 R8JA mounting efficiency 

120 
(Example) PFP20PIN 

(t= 0.4mm, 
glass epoxy PCB) 

100 

60 ~ ........___ 
t--

80 

--i 
40 

20 

0 
0 500 1jl00 1500 

Copper foil area on glass epoxy PCB (mm') 

-771-



5-3 Mounting of Flat Packages 

For mounting Toshiba flat-type bipolar IC's, mounting methods conventionally used by our customers 
for mini-mold transistors and other small elements can be applied. Select the most appropriate one from 
among them. 

( 1) Method using soldering iron 
Flat-type IC's should be secured with flux, adhesive or similar means. Use a soldering iron with a 

thin tip. Solder beads should be below 0.5 mm in dia., and soldering conditions should be l 0 sec. 
at 260°C or 3 sec. less at 350°C. The second soldering condition is more applicable to tests and 
repairs-not to volume soldering. 

(2) Reflow soldering 
Reflow soldering, the most common method for mounting chips (such as IC's, transistors, diodes, 

and resistors) on PCB's, is appropriate for volume soldering. 
Those areas for parts to be mounted onto PCB's are coated with cream solder, and flat type 

!C's are mounted on them. The !C's are secured with the cream solder. Then the loaded PCB's are 
passed through a heating system (heat plate, tunnel kiln, or conveyor heater) to fuse the solder and 
join the !C's securely. An appropriate temperature range for this process is 210°C to 240°C. This 
method has the advantage of dislocations being corrected automatically when the solder is fused. 
Fig. 5-6 shows a recommended temperature profile for reflow soldering. 

Precautions involved in reflow soldering are conducting sufficient preheating to remove thermal 
strain, and where infrared heaters are used, effect complete temperature control while duly 
considering the endothermic effect of black resin. 

Fig. 5-6 Recommended temperature profile for reflow soldering 

240 

210 

1501---------t 

0 ~-----'-_____, ~ _ 60 sec. 

I 
I 
I 

' I 
I I 
' I 

l-J 
10 sec. 
or less 

30 sec. 
or less 
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(3) Conductive pasting 

Conductive pasting is a method that employs conductive paste instead of solder to mount parts. 
The paste is an epoxy mixed with gold of silver, which is coated on the contact areas. Parts are placed 

on them and cured at 100°C to l 50°C for 1 to 3 hrs. This completes the process. 
Compared with soldering methods, this method involves some difficulties in adhesion reliability. 

In this respect, adequate care must be taken. 

(4) Mounting by dipping in solder 

Mounting by dipping in solder cannot be recommended because it involves certain difficulties 
of thermal stress in pellets and a weakening of humidity resistance. However, it may be applicable 

for certain temperatures and for certain levels of reliability. Please consult Toshiba's Engineering 

or Quality Assurance Department. 
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5. PACKING INFORMATION 



6. PACKING INFORMATION 

To deliver flat IC packages, three package method are available: the same stick packages as the ordinary 
DIP type, taping, and embossed taping. 

6-1 Stick Specifications for Flat Packages 

• Shape and dimensions (Example: FLP type) 

Unit : mm 

Tolerance : ±0.3mm 

t : 0.6 

Fig. 6-1 Dimensions of Toshiba FLP bipolar IC stick 

Material : Antistatic treated chloride vinyl 
No. of IC's: 8-pin--> 100 I C's/stick 

14-/ 16-pin --> 5 0 IC's/ stick 

"' Both sides are fitted with synthetic-rubber stoppers. 
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6-2 Taping Specifications for Flat Packages 

( l) Tape shape and dimensions (Fig. 6-2) 

Carrier tape 

00000000000 

00000000 

4 :!:O 1 
Adhesive tape 

12±0.1 

0 
IC IC 

---~~-- c· ~,.,,,,..._.,..............., ~- arner tape 
_____ o_,~18_ - Adhesive tape 

1 Fig. 6-2 Taping 

(2) Winding reel shape and dimensions (Fig. 6-3) 

·1 I 37.6± I 

lr 
. 

+I 

"' 
~ M 

B 
d 
+I 

"' 
0 

'Q 0 .., 
'Q 

¢=30±0.5 

Fig. 6-3 Reel for taping 
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(3) Direction of tape winding 

l pin 

Qnb( 
Label7 l pin Label/ 

Type 2 (TP2) 

Fig. 6-4 Direction of tape winding 

(4) Standard quantity 
The standard unit is 2,000 IC's per reel. 
Kindly place orders in quantities equal to multiples of 2,000. 
(An exception is 1,000-IC reels. For motor IC's, these include PFPl 6, PFP20, sealed IC's, for 

examples TA7736F, and TA7259F.) 

(5) How to order 
When ordering flat-type bipolar IC's on taping, specify the product name, taping direction, and 

quantity as follows: 

(Example) 
TA7745F TPl 12,000 

I 

T '------• Quantity (see item 4 above) 

• Type of taping 

~-• Productname 
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6-3 Embossed Taping Specifications for Flat Packages 

(I) General information 
Generally, for embossed taping packaging specifications and related matters for bipolar flat 

package IC's, applicable are EIAJ (RC-1009B) and JEDEC (EIA-481A). 

(2) Tape shape and dimensions 

a) Types TE 1204, 1208 (Fig. 6-5) 

(Unit: mm) 

Round slot for feeding 

4.0 
PI ± O. I Pulling direction 

2.0 ±0.05 

Fig. 6-5 Embossed taping types TE 1204 and 1208 

b) Types TE1604, 1608, 1612 (Fig. 6-6) 

Square dent for part 
T 

-ir-,.--,/---,f---...,.----,~-.-.,~-,-, 

2.0 ±0.1 

(Unit: mm) 

Fig. 6-6 Embossed taping types TE 1604, 1608 and 1612 
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c) Types TE2412, 2416, 2420 (Fig. 6-7) 

(Unit: mm) 

4.0 
i 0.1 Pulling direction 

Loaded with part 2.oio.1 

Fig. 6-7 Embossed taping types TE2412, 2416 and 2420 

d) Types TE3212, 3216, 3220, 3224, 3228, 3232 (Fig. 6-8) 

Square dent for part 

Fig. 6-8 Embossed taping types TE3212, 3216, 3220, 3224, 3228, and 3232 

• For IC package shapes, the-IC types listed above are selected, and the dimensions of A, B, C, D 1, 
P 1, T, and T2 are determined for packages. Please understand that, as for the standards for type 
selection and determination of dimensions, EIAJ [RC-1009B] is generally applied, with some ex
ceptions involving handling. 

(3) Seal tape dimensions 

• Seal tape dimensions are appropriately determined for IC package shaped. 
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( 4) Reel shape and dimensions (Fig. 6-9) 

w 

t = 3.0 max !Jl.l.l--

Fig. 6-9 Reel for embossed taping 

• Length W varies with tape types as follows: 

Tape shape w 
TE12DD Type 12 4 +1·0 

. -0 

TE16DD Type 16 4 +1·0 
. -0 

TE24DD Type 24 4 +1·0 
. -0 

TE32DD Type 32 4 +1·0 
. -0 

(5) Sealing direction (Fig. 6-10) 
(Standard sealing direction) 

I pin --J ~ 0 0 o o o o/ 

•1
1

J 

Type L(EL) 

-Tape pulling 
direction 

Reel 

R33 

R53 

R74 

0000000 

Tape pulling 
direction 

TypeR(ER) 

Fig. 6-10 Winding direction for embossed taping 

I pin 

• Two sealing methods, types L and R, are applicable. The use of the standard direction type L 
(EL) can be recommended. 
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(6) How to order 

• When ordering IC's on embossed taping, specify the product name, type of taping, sealing direction, 
and quantity as follows. 

(Example) An order for 10,000 TA 7745F IC's on embossed taping, sealing direction L: 

FL) 10000 

1._ _____ _ • Quantity* 

• Sealing direction (L or R) 

• Type of taping 

• Name ofIC 

* One reel contains 2,000 IC's. Please specify in multiples of 2,000. 

(7) Transport and maintenance 

• During transportation, take care to avoid subjecting the tape to heavy vibration. 

• As for transportation and storage, keep the goods away from direct sunlight and at ambient tem
peratures below 45° C to prevent aging of seal tape separation resistance, and/or tape deformation. 
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7. Package List 

Q SIP 7-P-A Q SIP 9-P-A 

Q HSIP 7-P Q HSIP 7-P-A 

f ""'' 
""mmmmmrnmm_wJ 

' ' 
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I ,,,." 
I- ~ -" "'" ! 

~,l,,_r~D~~ 
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Q DIP 8-P-300A Q DIP 16-P-300A 

Q DIP 16-P-600 Q DIP 18-P-300A 
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Q DIP 18-P-3000 Q DIP 20-P-300A 

Q SDIP 24-P-300 Q HDIP 14-P-500 
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Q HDIP 14-P-500A Q HDIP 20-P 

Q HDIP 24-P-500 .___ ______ _ Q SOP 8-P-225 

~~LL ·-§QJJ nl 
;; 0525±02 
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Q SOP 16-P-300 Q SOP 16-P-300A 

Q SOP 18-P-375 Q SOP 20-P-300 
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Q SOP 20-P-300A Q SSOP 10-P-225 

Q SSOP 16-P-300 Q SSOP 24-P-300 

fl] ~j 

I ::::: I 

> 

. 

0 
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Q SSOP 24-P-3008 Q HSOP 14-P 

Q HSOP 16-P-300 Q HSOP 20-P-450 

. -~~ 160±02 

- 'i1 ~ 

fru11.111 . ~ ll,r~I 
~~1 
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Q QFP 32-P-0707 

Q HQFP 30-P-1010 

~1 
L--=-_J fl 

{~\'°k 
ll 

045±02 

Q QFP 60-P-1414F 

Q SSOP 16 -P-225A 

~8=~--->' 
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