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Advanced and Preliminary Information
In this data book the following conven-
tions are used in designating a data sheet
“Advanced” or “Preliminary.”

Advance Information—

Indicates a product stillin the design cycle,
andany specifications are based on design
goals only. Do not use for final design.

Preliminary Data—

Indicates a product not completely re-
leased to production. The specifications
are based on preliminary evaluations and
are not guaranteed. Small quantities are
available, and Silicon Systems should be
consulted for current information.
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Discontinued Parts List

The following parts are no longer supplied or supported by Silicon Systems. Please note alternate sources.

Part # Description Alternate Source
SSI 32B450A SCSi Controller SS132B451

SSI 32D452A Storage Controller SS1 32D452
SSI132D536 Data Separator/1, 7 RLL Encoding SS132D5362
SS132D537 Data Synchronizer/1,7 RLL ENDEC SS132D5371/5372
SSI32P542 Read Data Processor None
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Number

Head

Device Max | Max Input | Read | Write | Power Read/Write
Numbers Type of Input Capaci- | Gain [Current | Supply Data Ports
Channels | Noise | tance (pF) | (typ) | Range | (V)
{nV/{Hz) (mA)
HDD Read/Write Amplifiers
SSI 32R104C Ferrite 4 2.4 23 35 | 15-45 | +6,-4 | Differential,Bi-directional
SSI 32R104CIN|  Ferrite 4 17 23 35 | 15-45 | +6,-4 | Differential,Bi-directional
SSI 32R115 Ferrite 2,4,5 1.8 20 40 ] 30-50| +5,:5 | Differential,Bi-directional
SSI32R117 Ferrite 2,4,6 2.1 23 100 10- 50 | +5, +12 | Differential /TTL
SSI 32R117A Ferrite 2,4,6 1.7 20 100 | 10-50 | +5, +12 | Differential /TTL
SSI 32R188 Ferrite 4 2.4 18 43 | 35-70 | +6,-5 | Differential,Bi-directional
SSI 32R501 Ferrite 4,6,8 1.5 23 100 | 10-50 | +5, +12 | Differential /TTL
SSI 32R510A Ferrite 2,4,6 1.5 20 100 | 10-40 | +5, +12 | Differential /TTL
SSI 32R511 Ferrite 4,6,8 1.5 20 100 | 10-40 | +5, +12 | Differential /TTL
SSI32R5111 Ferrite/MIG 4,6,8 1.5 20 150 | 10-40 | +5, +12 | Differential /TTL
SSI 32R512 Thin Film 8,9 0.85 35 150 | 10- 40 | +5, +12 | Differential /TTL
SSI 32R5121 Thin Film 14 0.85 35 250 10 - 40 | +5, +12 | Differential /TTL
SSI32R514 Ferrite 2,4,6 1.5 20 150 10 - 40 | +5, +12 | Differential /TTL
SSI 32R515 Ferrite , 10 1.5 20 100 10 - 50 | +5, +12 | Differential / TTL
SSI 32R516 Ferrite/MIG 4,6,8 1.3 18 120 | 20-60 | +5, +12 | Differential /TTL
SSI 32R5161 Ferrite/MIG 1 1.3 18 150 | 20-60 | +5, +12 | Differential /TTL
SSI 32R520 Thin Film 4 0.9 65 123 | 30-75 | +5,-5 | Differential / Differential
SSI 32R521 Thin Film 6 0.9 65 100 | 20-70 | +5, +12 | Differential / TTL
SSI 32R5211 Thin Film 6 0.9 65 150 | 20-70 | +5, +12 | Differential /TTL
SSI 32R522 Thin Film 4,6 1.0 32 100 6-35 | +5,+12 | Differential /TTL
SSI 32R524R Thin Film 7.5 0.8 60 100 | 20-60 | +5,+12 | Differential /TTL
SSI'32R525 Thin Film 4 0.8 35 150 | 25-40 | +5,-5 | Differential / Differential
SSI 32R526R Thin Film 4 0.6 65 100 17-50 | +5,-5 | Differential / Differential
SSI 32R527 Thin Film 8,9 0.85 35 120 10 - 40 | +5, +12 | Differential / Differential
SSI 32R528 Thin Film 8,9 0.85 35 150 | 10-40 | +5, +12 | Differential / Differential
SSI 32R529 Thin Film 8 0.8 38 100 17-50 | +5,-5 | Differential / Differential
SSI 32R1200 Ferrite 2,4 1.2 17 200 15-45 +5 Differential / TTL
SSI 32R2010 Thin Film 10 0.8 25 150 17-50 | +5, +12 | Differential / Differential
SSI 32R4610 Thin Film 2,4 0.85 35 200 | 10-35 +5 Differential /TTL

Device
Numbers

Circuit Function

HDD Pulse Detection

Features

SSI 32P548

SSI 32P540 Read Data Processor Time Domain Filter

SSI 32P541 Read Data Processor AGC, Amplitude & Time Pulse Qualification, RLL Compatible

SSI 32P541A Read Data Processor 32P541 pin Comp.- Enhanced Write to Read Recovery & Voltage Fault Detection
SSI 32P541B Read Data Processor 32P541 pin Comp.— 32P541A with Increased Data Rate to 24 Mbit/s

SSI 32P542 Read Data Processor 32P544-type PD with Data Channel, Clock Channel for Access

SSI 32P544 Pulse Detector 32P541-type PD with Embedded Servo Electronics

SSI 32P546 Pulse Detector 32P541-type PD with Pulse Slimming Compatibility

SSI 32P547 Pulse Detector 32P544-type PD with a Filter Multiplexer, Pulse Slimming Support

SSI 32P549 Rad Data Processor 32P541 pin Comp., +5V only, Enhanced Write-to-Read Recovery i
HDD Read Channel Combination Devices = ‘

Pulse Detector / Data Sync.

SSI 32P4620 Pulse Detector / Data Sep. | 32P541-type PD & 537-type Data Sep. ~Pulse Slimming & Constant Density Rec.
HDD Data Recovery ‘ -

32P544-type PD with 2, 7 Synchronizer, +5V only Low Power <700 mW

SSI 32D531 Data Synchronizer Data Synchronizer / Write Precompensation

SSI 32D5321 Data Separator Data Synchronizer / 2, 7 RLL ENDEC

SSI 32D534A Data Separator Data Synchronizer / MFM ENDEC / Write Precompensation

SSI 32D535 Data Separator Data Synchronizer / 2, 7 RLL ENDEC / Write Precompensation

SSI 32D5351 Data Separator Data Synchronizer / 2, 7 RLL ENDEC / Write Precompensation 8-18 Mbit/s
SS| 32D5362 Data Separator Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 10-20 Mbit/s

SSI 32D5371/2
SSI 32D4660/1

SSI 32F8011
SSI 32F8020

HDD Active Filters

Data Separator
Time Base Generator

Programmable Active
Channel Filter
Programmable Channel
Filter

Data Synchronizer / 1, 7 RLLENDEC / Write Precompensation 12-24 Mbit/s
24 Mbit/s Reference Frequency PLL for constant density recording

7-pole Bessel Active Filter, Programmable Cutoff Frequency,
Programmable Pulse Slimming

7-pole Equiripple Active Filter, Programmable Cutoff Frequency,
Progrommabﬁe Pulse Slimming

Vi
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Device Circuit Function Features
Numbers

HDD Head Positioning

SSI 32H101A | Preamplifier - Ferrite head AV=93, BW=10 MHz, e,=7.0 nV/VHz

SSI 32H116 Preamplifier - Thin Film head | AV=250, BW=20 MHz, e,=0.94 nV/VHz

SS1 32H523R | Servo Read/Write Single-Channel Thin-Film Read/Write Device

SSI 32H566 | Servo Read/Write Single-Channel Ferrite Read/Write Device

SSI 32H567 Servo Demodulator Di-bit Quadrature Servo Pattern; PLL Synchronization

SSI 32H568 Servo Controller Track & Seek Mode Operation; Microprocessor Interface

SSI 32H569 | Servo Motor Driver Head Parking, Spindle Motor Braking

SSI 32H4630 | Combo Servo & MSC Embedded & Hybrid Servo, Hall Sensor-less Motor Speed Control, +5V only

SSI 32H6110 | Preamplifier - Thin Film head AV=250 or 300, BW=20 MHz, e, =0.85 nV/VHz
SS132H6210 | Servo Demodulator Di-bit Quadrature Servo Pattern, PLL Synchronization AGC adjustment
SSI 32H6220 | Servo Controller Track & Seek Mode Operation; Microprocessor Interface

SSI 32H6230 | Servo Motor Driver Head Parking; Spindle Motor Braking, Voltage Clamp
SSI 32H6240 | Servo Motor Driver Head Parking; Spindle Motor Braking, Voltage Clamp, Drives Bipolar Devices

HDD Spindle Motor Control

SS132M590 | 2-Phase Motor Speed Cornitrol | +0.035% Speed Accuracy; Unipolar Operation
SSI 32M591 3-Phase Motor Speed Control | +0.05% Speed Accuracy; Unipolar Operation

SSI 32M593 3-Phase Motor Speed Control | +0.037% Speed Accuracy; Bipolar Operation, 5 1/4" Drives
SSI 32M594 | 3-Phase Motor Speed Control | +0.037% Speed Accuracy; Bipolar Operation, 3 1/2", 5 1/4" Drives

SSI 32M595 3-Phase Sensor-less MSC
HDD Controller/Interface

Hall Sensor-less; 5V only Motor Speed Control

SSI 32C260 Combo Controller 20 Mbit/s; AT/XT Combo Controller; Cirrus Logic SH-260 Compatible

SSI 32B451 SCSI Controller Async Transfer to 1.5 Mbyte/s; Internal Drivers; AIC 500L Compatible

SSI 32C452 Storage Controller 20 Mbit/s; CMOS; Programmable; AIC 010 Compatible

SSI 32C453 Buffer Controller Non-mux Addressing to 16K; CMOS; AIC 300 Compatible

SSI 32B545 Support Logic Includes ST506 Bus Drivers/Receivers

SSI 32C4640 | Combo SCSI Controller High Performance DRAM Buffer Manager, 32 Mbit/s disk, 10 Mbyte/s SCSI
S5 32C4650 | Combo AT Controller High Performance SRAM Buffer Manager, 32 Mbit/s disk, 10 Mbyte/s AT

Winchester Disk Drive IC Product Family

SSI 32P540 JUVIRVAVTIR IR Y
SSI 32P541 —————

SSI 32P541A DATA
SSI 32P5418° RECOVERY 551 32D5351
i PULSE —— SS| 32P542 ! ggl ggpss;s]z
RTE ' | SS1 32P544 | 32D53
25:“;'}5,0 4 ggf'}'%{? 4 ||| DETECTOR | s5132p546 §5132D531  SSI 32D5372
SSI32R115  S9l32R512 | e wmss SS| 32P547° $5132D5321  SSI32D5381
SSI32R117  SSI32R5121* U sl 32p3000 SS132D5322  SSI 32D4660
e SSI32R1I7A S8 32R520 Combo - SSI 32P548° SSI32D534A  SSI 32D4661
MOTOR SPEED SSI32R188 5ol 32R321 Combo - SSI 32P4620 $5132D535  SSI 32D539

CONTROL SSI 32R501 SSI 32R5211

fldlddegadt
S5 32M590

SSI32R510A  SSI 32R522
SSI32R511  SSI32R524
SSI32R514  SSI 32R525
SS132M591 SSI32R515  SSI 32R526
SS1 32M593A P | SSI32R1200*  SSI 32R527
SSI 32M594 S5 32R528
SS132M595 FERRITE/MIG  SSI 32R529
SSI32H5111  SSI 32R2010*
SSI32R516 S| 32R4610
SS1 32R5161

ACTIVE
FILTER

gasqiuuags

S5 32F8011
SSI 32F8020

{

SS1 32B451
SS1 32C452
SS132C453
SSI 32C260*
SSI 32C4640*
SSI 32C4650°

' S51 32H567
MGROGNINGANG  SSI 32H568
S51 32H569 RAM
S51 326210 P

$5132H101 L

SSI 12H116A S51 32H6220
SSI 32H523 SS1 32H6230
S5132H566 S| 32H6240°
S5132H6110 } | Combo - 551 32Has31

* New or In Development
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SSI 32R117/117R,

32R117A/117AR
2, 4, 6 Channel
Read/Write Device

liaom ﬂJfaﬂf’

DESCRIPTION

The SSI 32R117/117A devices are bipolar monolithic
integrated circuits designed for use with center-tapped
ferrite recording heads. They provide a low noise read
path, write current control, and data protection circuitry
for as many as six channels. The SSI 32R117/117A
requires +5V and +12V power supplies andis available
in 2, 4 or 6 channel versions with a variety of packages.

The SSI32R117R/117ARdiffersfromthe SSI32R117/
117A by having internal damping resistors.

July, 1990
FEATURES

* 45V, +12V power supplies

¢ Single or multi-platter Winchester drives
* Designed for center-tapped ferrite heads
* Programmable write current source

e Available in 2, 4 or 6 channels

* Easily multiplexed for larger systems

¢ Includes write unsafe detection

RW
[

RDX

RDY

WDI

HS0
HS1

HS2

BLOCK DIAGRAM

PIN DIAGRAM

vDD1  VCC GND wus vbD2  VCT
1 i 1 L 1
E’ T I‘ 1"" T T mso 1 28[1 Hs1
s TS 2 27{1 Hs2
= WRITE CENTER HoX
UNSAFE TAP 0 GND [|3 261 wDI
DETECTOR DRIVER
Hox (4 25{] vDD1
= - - Hoy i il
Hoy [s 24[] vDD2
@] MODE Hix HIX [06  serims 23] VCT
1 R117 A
SELECT | : HIY []7 rnzrs 22[] HSX
: G 32R117AR-6
READ READ H1Y H2x [s 21[] H5Y
BUFFER PREAMP
L H2y [Jo 20[] Hax
E[: : - < < Hox rw [0 19[] Hay
s N wc [ 18[] H3X
Hay
MULT- NC [J12 17[] HaY
PLEXER ROX [13 16[] wus
Sa :g HaX ROY [J14 15[] vee
1 5 , :
, qT  Qp——— “WRITE - HaY
WDFE DRIVER :
WRITE
)| CURRENT HaX
SOURCE Hay
L
H5X
H5Y
St [ |
| I
we
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CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

CIRCUIT OPERATION

The SSI132R117/117A functions as a write driver or as
aread amplifier for the selected head. Head selection
and mode control are described in Tables 1 & 2. Both
R/W and CS have internal pull-up resistors to prevent
an accidental write condition.

WRITE MODE

The Write mode configures the SSI32R117/117Aas a
current switch and activates the Write Unsafe Detec-
tor. Head current is toggled between the X- and Y-side
of the recording head on the falling edges of WDI, Write
Data Input. Note that a preceding read operation
initializes the Write Data Flip-Flop, WDFF, to pass
current through the X-side of the head. The magnitude
of the write current, given by

Iw = K/Rwc, where K = Write Current Constant

is set by the externalresistor, Rwc, connected from pin
WC to GND.

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

* Head open

+ Head center tap open
+ WDl frequency too low
» Device in Read mode
« Device not selected

*  No write current

After the fault condition is removed, two negative
transitions on WDI are required to clear WUS.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 130Q x 50/iw (Iw in mA). At
low write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

1-2

READ MODE

In the Read mode the SSI 32R117/117A is configured
as a low noise differential amplifier, the write current
source and the write unsafe detector are deactivated,
and the write data flip-flop is set. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. They should be AC
coupled to the load.

Note that the internal write current source is deacti-
vated for both the Read and the Chip Deselect mode.
This eliminates the need for external gating of the write
current source.

IDLE MODE

Taking CS high selects the idle mode which switches:
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed.

TABLE 1: Mode Seiect

cs R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 X None
0 =Lowlevel 1 =Highlevel x=Don'tcare

0790 - rev.



SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HS0-HS2 | Head Select: selects up to six heads

CS | Chip Select: a low level enables device

RW | Read/Write: a high level selects read mode

WUS o* Write Unsafe: a high level indicates an unsafe writing condition (open collector)
WDI 1 Write Data In: negative transition toggles the direction of the head current
HOX-H5X 110 X,Y head connections

HOY-H5Y

RDX, RDY o X, Y Read Data: differential read signal out

WC - Write Current: used to set the magnitude of the write current

VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

VDD1 - +12Vv

VDD2 - Positive power supply for the center tap voltage source

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ABSOLUTE MAXIMUM RATINGS (Operation above absolute maximum ratings may permanently
damage the device. All voltages referenced to GND.)

0790 - rev.

PARAMETER VALUE UNITS
VDD1 DC Supply Voltage -0.3to +14 vDC
vDD2  DC Supply Voltage -0.3to +14 vDC
VCC DC Supply Voltage -0.3t0 +6 vDC
VIN Digital Input Voltage Range -0.3to VCC + 0.3 VDC
VH Head Port Voltage Range -0.3to VDD + 0.3 vDC
Vwus WUS Port Voltage Range -0.3to +14 VvDC
w Write Current 60 mA
lo RDX, RDY Output Current -10 mA
Iver VCT Output Current -60 mA
lwus WUS Output Current +12 mA
Tstg Storage Temperature Range -65to +150 °C
Lead Temperature, PDIP, Flatpack (10 sec soldering) 260 °C
Package Temperature, PLCC, SOL (20 sec reflow) 215 °C
1-3




SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage VCC 4.5 5.0 5.5 VDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R117 only 500 2000 Q
RCT Resistor RCT 125.0 130 135.0 Q
Write Current w 25 50 mA
Junction Temperature Range Tj 25 125 °C
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
PARAMETER CONDITIONS MIN NOM [ MAX UNITS
VCC Supply Current Read/Idle Mode 25 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 25 mA
» Read Mode 50 mA
Write Mode 30+iw mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mw
Read Mode 600 mw
Write Mode, lw = 50 mA, 700 mw
RCT = 130Q
Write Mode, Iw = 50 mA, 1050 mW
RCT = 0Q
Digital Inputs
Input Low Voltage VIL -0.3 0.8 vDC
Input High Voltage VIH 2.0 VCC+0.3| VDC
Input Low Current L | VIL=0.8V -0.4 mA
Input High Current IIH | VIH=2.0V 100 HA
WUS Output VOL | IOL=8mA 05 vDC
WUS Output IOH | VOH =5.0V 100 HA
Center Tap Voltage VCT | Write Mode 6.0 VvDC
Read Mode 4.0 vDC

0790 - rev.



SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

WRITE CHARACTERISTICS (Unless otherwise specified: recommended operating conditions apply,
IW =45 mA, Lh = 10 pH, Rd = 750Q (32R117/A only), f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
Write Current Range 10 50 mA
Write Current Constant “K” 133 147 \'
Differential Head Voltage Swing 8.0 V(pk)
Unselected Head Transient Current : 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R117/A 10K Q
32R117R 562 938 Q
32R117/AR 638 863 Q
WDI Transition Frequency WUS = low 250 KHz
Iwc to Head Current Gain Iw/lwe 20 mA/mA
Unselected Head Leakage Current | Sum of X & Y side 85 pHA
leakage current

READ CHARACTERISTICS
(Unless otherwise specified: recommended operating conditions apply, IW = 45 mA, Lh = 10 pH,
Rd = 750Q (32R117/117A only), f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF, Vin is referenced to VCT)

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
Differential Voltage Gain Vin = 1 mVpp @ 300 KHz

RL(RDX), RL(RDY) = 1 KQ

32R117/117R 80 120 VIV

32R117/117AR 90 110 VIV
Dynamic Range DC Input Voltage, Vi, -3 +3 mV

Where Gain Falls by 10%,
Vin = Vi + 0.5 mVpp

@ 300 KHz
Bandwidth (-3dB) |Zs| < 5Q, Vin =1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 32R117/R 1241 nVHz
Lh=0.Rn=0 o ri17naR 1.7 nVAHz
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R117/117A,f =5 MHz 2K Q
32R117R, f =5 MHz 390 810 Q
32R117/117AR 450 750 Q
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SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Input Bias Current (per side) 45 pHA

Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz

Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC

Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin =0 mVpp

Output Offset Voltage 32R117/117R -480 +480 mV
32R117/117AR -440 +440 mV

Common Mode Output Voltage Read Mode 5 7 \
Write/Idle Mode 4.3 \"

Single Ended Output Resistance f=5MHz 30

Leakage Current, RDX, RDY RDX, RDY = 6V -100 +100 HA
Write/Idle Mode

Output Current ~ AC Coupled Load, 2 mA
RDX to RDY

SWITCHING CHARACTERISTICS (Unless otherwise specified: recommended operating conditions

apply, IW = 45 mA, Lh = 10 pH, Rd = 750Q (32R117/A) only, f(Data) = 5 MHz)

PARAMETER

CONDITIONS

MIN

NOM

MAX

UNITS

R/W To Write

Delay to 90% of
write current

1.0

us

R/W to Read

Delay to 90% of 100 mV
10 MHz read signal
envelope orto 90 %
decay of write current

1.0

us

S to Select

Delay to 90% of write
current or to 90% of
100mV 10MHz read

signal envelope

1.0

CS to Unselect

Delay to 90% decay

of write current

1.0

1-6
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SSI1 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

SWITCHING CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS
HSO0 - HS2 to any head Delay to 90% of 100 mV 1.0 us
10 MHz read signal
envelope
WUS - Safe to Unsafe - TD1 lw =50 mA 1.6 8.0 us
WUS - Unsafe to Safe - TD2 Iw =20 mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
Prop. Delay - TD3 From 50% points 25 ns
Asymmetry WDI has 50% duty cycle 2 ns
and 1ns riseffall time
Rise/Fall Time 10% - 90% points 20 ns
A VAVAVAVAVA N
4— 02 —) 4—T01 —)
wus
—)| [¢—TD3
HEAD ] \
CURRENT
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
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SSI1 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

+5V +12V
see Note 5 L—'
100 pFI 4 see Note 1 see Note 2
— RCT -
2K VCC VDD1 VDD2 VCT
see Note 4
> MICROPROCESSOR |4 * wus HoX
DRIVE

INTERFACE | Hoy
N RW H1X

|4 SS|32B545

LOGIC

SUPPORT I3 HIY

SSI32P540 I
READ DATA PROCESSOR LowW

OETEeT v ssizRy MY

i

l

|

J

| {bc ) nso  SSISERU7A  yax
| J

|

|

|

HEAD
SELECT % HS1 HaY
@c Hs2 HaxX
WRITE -
DATA woi Hay
/j/ . see Note 3 H5X

o b o

ala

WC  GND

RWC %
NOTES see Note 6 L

1. An external resistor, RCT, given by, =
117/117R RCT = 130(55/Iw)Q, where Iw is in mA,
117/117AR = 130(50/Iw)Q
can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

|—————— TIME i ROX
READ l B
DOMAIN FILTER
DATA FILTER || I__ Hoy H5Y

2. Aferrite bead (Ferroxcube 5659065/4A6) can be used to suppress write current overshoot and ringing
induced by flex cable parasitics.

3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF.
4. Damping resistors not required on 32R117R/117AR version.

5. The power bypassing capacitor must be located close to the 32R117/117A with its ground returned directly
to device ground with as short a path as possible.

6. To reduce ringing due to stray capacitance this resistor should be located close to the 32R117/117A.

Where this is not desirable a series resistor can be used to buffer a long WC line. (

FIGURE 2: Applications Information

1-8
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SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

TS [} 18[] Hso Ts [ 22[1 Hso Hso 01 28[] Hs1
GND []2 17[]. wol GND [J2 21{] Hst TS [|2 27{] Hs2
NC [I3 16[] VDD1 Hox [3 20[] wo! GND [|3 26[] WD
HOX 4 4ppyppp 15[ VDD2 Hoy [J4 19[1 vDD1 Hox [4 25[] vDD1
Hoy [5 samitme 14[] ver Hix [s 32Ru74 qg[] vDD2 Hoy [s 24[] vDD2
RW Os """ 131 Hix HiY [Jo 321174 470 voT HIX 06 smirrs 23] VCT

32R117A6
we [7 12[] HIY Hex [17 16[] Hax H1Y 07 =rums 22{] H5X
32R117AR-6
RrDX [J8 111 wus Hay (s 15[] Hay Hax [is 21[] HsY
RDY [o 10[] vee rRW o 141 wus Hay [o 20{] H4X
18-lead PDIP we [io 13 vee RW []10 19[] Hay
-lea RDX [}11 12[] RDY we 011 18[] Hax
588383 22-lead PDIP NC [Jr2 170) Hay
rob === RDX []13 18] WUS
4 3 2 1 28 27 26
Hoyjs 25 Vo1 RDY [J14 15[] vce
H1X 06 241 vDD2 28-lead PDIP,
H1Y 07 32R117-6 2301 VCT Flatpack, SOL
32R117A-6
Ha2x [ 8 32R117R-6 221 H5X
Hev o 32R117AR-6 2111 HsY
RWI 10 2001 H4X
we il 11 191 HaY
(12 13 14 15 16 17 18 ] THERMAL CHARACTERISTICS
O X > O »w > X
z » o .
EES 222 PACKAGE Oja
28-lead PLCC 18-lead PDIP 140°C/W
TS C ] HSO
r 22-lead PDIP 65°C/W
GND [~ — 1 HS1
24-lead Flatpack | 110°C/W
Hox C—3 2 1 24 28 o] wpy
Hoy 4 211 vDD1 SOL 80°C/W
Hix ] 20— vobe 28-lead PDIP 55°C/W
 e— 19
m Somuirg ver Flatpack | 100°C/W
Hex C—7 32R117R4 181 H3x
32R117AR4 O
Hey 18 fCf m—— 1% PLCC 85°C/W
R C—]° 18— no SOL 70°C/W
wel—"y 12 13 14 S—Ne

RDX l:J_, LL_‘—_I wus

RDY [ 1 veC
24-lead Flatpack, SOL
0790 - rev. 1-9




SSI 32R117/117R
32R117A/117AR
2, 4, 6-Channel
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SSI32R117
2-Channel PDIP SSI32R117-2P 32R117-2P
4-Channel PDIP SSI32R117-4CP 32R117-4CP
4-Channel SOL SSI32R117-4CL 32R117-4CL
4-Channel Flatpack SSI32R117-4F 32R117-4F
6-Channel PDIP SSI132R117-6CP 32R117-6CP
6-Channel SOL SSI132R117-6CL 32R117-6CL
6-Channel Flatpack SSI32R117-6F 32R117-6F
6-Channel PLCC SSI32R117-6CH 32R117-6CH

SSI 32R117R with Internal Damping Resistor
2-Channel PDIP SSI132R117R-2P 32R117R-2P
4-Channel PDIP SSI32R117R-4CP 32R117R-4CP
4-Channel SOL SSI32R117R-4CL 32R117R-4CL
4-Channel Flatpack SSI32R117R-4F 32R117R-4F

6-Channel PDIP

SSI132R117R-6CP

32R117R-6CP

6-Channel SOL

S8S132R117R-6CL

32R117R-6CL

6-Channel Flatpack

SSI32R117R-6F

32R117R-6F

6-Channel PLCC

SSI32R117R-6CH

32R117R-6CH

SSI 32R117A

2-Channel PDIP SSI32R117A-2P 32R117A-2P
4-Channel PDIP SSI32R117A-4CP 32R117A-4CP
4-Channel SOL SSI32R117A-4CL 32R117A-4CL
4-Channel Flatpack SSI 32R117A-4F 32R117A-4F
6-Channel PDIP SSI32R117A-6CP 32R117A-6CP
6-Channel SOL SSI32R117A-6CL 32R117A-6CL
6-Channel Fiatpack SSI32R117A-6F 32R117A-6F

6-Channel PLCC

SSI32R117A-6CH

32R117A-6CH

SSI 32R117AR with Internal Damping Resistor

2-Channel PDIP

SSI32R117AR-2P

32R117AR-2P

4-Channel PDIP

SS132R117AR-4CP

32R117AR-4CP

4-Channel SOL

SSI32R117AR-4CL

32R117AR-4CL

4-Channel Flatpack

SS132R117AR-4F

32R117AR-4F

6-Channel PDIP

SSI32R117AR-6CP

32R117AR-6CP

6-Channel SOL

SSI32R117AR-6CL

32R117AR-6CL

6-Channel Flatpack

SSI32R117AR-6F

32R117AR-6F

6-Channel PLCC

SSI32R117AR-6CH

32R117AR-6CH

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

©1989 Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 731-7110, FAX: (714) 731-5457
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SSI1 32R501/501R

July, 1990

I’ ® 4, 6, 8-Channel Ferrite
J ﬂ‘f Read/Write Device

DESCRIPTION FEATURES

The SSI 32R501 is a bipolar monolithic integrated ¢  Single or multi-platter Winchester drives
circuit designed for use with a center-tapped ferrite

recording head. It provides a low noise read path, write * Designed for center-tapped ferrite heads
current control, and data protection circuitry for as ¢ Programmable write current source
many as 8 channels. The SSI 32R501 requires +5V
and +12V power supplies and is available in a variety
of packages. * Includes write unsafe detection

e Easily multiplexed for larger systems

The SSI 32R501R performs the same functionasthe ~ °  TTL compatible control signals
SSI 32R501 with the addition of internal damping e 1.5 nV/VHz maximum input noise voltage

resistors.
*  +5V, +12V power supplies
* Mirror image package option
BLOCK DIAGRAM PIN DIAGRAM
VDD VCC  GND wus vob2 veT
t ;. Hox [ 1 32 ] aND
: Hoy [] 2 31 [] NC
WRITE HOX
UNSAFE CETAPER HiIX [} 3 0[] TS
DETECTOR DRIVER HoY Hiv ] 4 20 [] AW
T
- X Hex [] s 28 ] we
HIY Hay [] s 27 [] RDY
RDX Hex Hax [] 7 26 [] ROX
ROY MULTIPLEXER | Hoy Hav [] 8 3232:::11:& 25 [] Hso
Hax HIXT] O oo s 24 [1 HSY
Hay Hay ] 10 23 [] Hs2
HaX HSX q " 22 [] vec
Hay Hsy [] 12 21 ] woi
HEX Hex [] 13 20 [] wus
HeY Hey [] 14 19 [] voD1
X 18 [] vop2
rox Hrx [] 15 i
H7Y [] 16 17 [J ver
{1 Hey
i 32-LEAD SOW
H7Y

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

CIRCUIT OPERATION

The SSI32R501 gives the user the ability to address up
to eight center-tapped ferrite heads and provide write
drive or read amplification. Head selection and mode
control is accomplished using the HSn, CS and R/W
inputs as shown in Tables 1 & 2. Internal pullups are
provided for the CS & R/W inputs to force the device
into a non-writing condition if either control line is
opened accidentally.

TABLE 1: Mode Select

CS RIW MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
0 =Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R501 as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write current is toggled betweenthe X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

Iw = K/Rwc, where K = Write Current Constant

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

» Head open » Head center tap open
« WDI frequency too low « Device in read mode
» Device not selected » No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 120Q x 50/Iw (Iw in mA). At
low write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R501 as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed.

0790 -rev.



SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

PIN DESCRIPTIONS

NAME 1[o] DESCRIPTION

HS0-HS2 | Head Select

CS | Chip Select: a low level enables device

RW I Read/Write: a high level selects read mode

WUS o* Write Unsafe: a high level indicates an unsafe writing condition
wbDI l Write Data In: negative transition toggles direction of head current
HOX-H7X 110 X,Y head connections

HOY-H7Y

RDX, RDY o* X, Y Read Data: differential read signal out

WC Write Current: used to set the magnitude of the write current
VCT Voltage Center Tap: voltage source for head center tap

vcC +5V

VDD1 +12V

VvDD2 Positive power supply for the center tap voltage source

GND Ground

* When more than one R/W device is used these signals can be wire OR'ed.

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3to0 +14 VvDC
DC Supply Voltage VDD2 -0.3to +14 vDC
DC Supply Voltage VCC -0.3t0 +6 VvDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 vDC
Head Port Voltage Range VH -0.3to VDD1 +0.3 VvDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Write Current Zero Peak Iw 60 mA
Output Current RDX, RDY lo -10 mA
Output Current Iver -60 mA
Qutput Current ' Iwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temp. PDIP, Flatpack (10 sec Soldering) 260 °C
Package Temperature PLCC, SO (20 sec Reflow) 215 °C

0790 - rev.




SSI1 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage VCC 45 5.0 55 VvDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R501 only 500 2000 Q
RCT Resistor RCT* | w=50mA 114 120 126 Q
Write Current Iw 22 50 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 50 mA. At other Iw levels refer to Applications Information that follows this specification.

DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.

POWER SUPPLY

PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current Read/ldle Mode 25 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 25 mA
(sum of VDD1 and VDD2) Read Mode 50 mA
Write Mode 30 + Iw mA
Power Dissipation (Tj = +135°C) Idle Mode 400 mwW
Read Mode 600 mw
Write Mode, Iw =50 mA, 1050 mw
RCT = 0Q
Write Mode, Iw = 50 mA 750 mw
RCT = 120Q

1-14 0790 - rev.



SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

DC CHARACTERISTICS (Continued)

DIGITAL I/O

PARAMETER CONDITIONS MIN NOM | MAX UNITS

VIL Input Low Voltage -0.3 0.8 VvDC

VIH Input High Voltage 2.0 VCC vDC

+0.3

liL Input Low Current VIL = 0.8V -0.4 mA

IIH Input High Current VIH = 2.0V 85 HA

VOL  WUS Output Low Voltage IOL =8 mA 0.5 VvDC

IOH  WUS Output High Current VOH = 5.0V 100 HA

WRITE MODE

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Center Tap Voltage VCT | Wirite Mode 6.0 vDC

Write Current Range 10 50 mA

Write Current Constant “K” 129 151

Iwc to Head Current Gain 20 mA/mA

Unselected Head Leakage Current 85 pHA

RDX, RDY Common Mode Write/Idle Mode 43 vDC

Output Voltage

RDX, RDY Leakage 3.0 <RDX, RDY < 8.0V -50 +50 HA
Write/Idle Mode

READ MODE

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Center Tap Voltage Read Mode 4.0 VvDC

Input Bias Current (differential) 100 HA

Output Offset Voltage Read Mode -480 +480 mV

Common Mode Output Voltage Read Mode 5 7 vDC
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SSI 32R501/501R

4, 6, 8-Channel Ferrite

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
Unless otherwise specified, recommended operating conditions apply and Iw=45mA, Lh= 10 uH, Rd = 750Q
32R501 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 7.5 V(pk)
Unselected Head Transient Current 5uH<Lh<9.5uH 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R501 10K Q
32R501R 600 960 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Voltage Gain Vin =1 mVpp @ 300 kHz, 80 120 VIV
RL(RDX), RL(RDY)
=1kQ
Dynamic Range DC Input Voltage, Vi, -3 +3 mV
Where Gain Falls
by 10%. Vin = Vi +
0.5 mVpp @ 300 KHz
Bandwidth (-3dB) |Zs| < 5Q, Vin =1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 15 nVAHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 23 pF
Differential Input Resistance 32R501, f =5 MHz 2K Q
Differential Input Resistance 32R501R, f =5 MHz 460 860 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VvDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin = 0 mVpp
Single Ended Output Resistance f=5MHz 30 Q

1-16
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

READ MODE (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Output Current AC Coupled Load, 2.0 mA
RDX to RDY

External Resistance Load AC coupled to output 100 Q
per side to GND

Center tap output impedance 0<f<5MHz 150 Q

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM MAX UNITS

R/W To Write Delay to 90% of 600 ns
Write Current

R/W to Read Delay to 90% of 600 ns

100 mV, 10 MHz Read
Signal Envelope or

to 90% decay of

Write Current

CS to Select Delay to 90% of Write 600 ns
Current or to 90% of

100 mV, 10 MHz Read
Signal Envelope

CS to Unselect Delay to 90% Decay 600 ns
of Write Current
HSO - HS2 to any head Delay to 90% of 100 mV, 600 ns
10 MHz Read Signal
Envelope
WUS-Safe to Unsafe - TD1 lw =50 mA 1.6 8.0 us
WUS-Unsafe to Safe - TD2 lw =20 mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 30 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns

0790 - rev. 1-17




SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

WDI _\

4— TD2 —P |€— TD1 —p
Wus ~

HEAD
CURRENT

(x-1ly)

FIGURE 1: Write Mode Timing Diagram

+5V 12V
see Note 4
100 pF g see Note 1
= RCT
LA
= 2K VCC VDDt VDD2 VCT
see Note 2
J| MICROPROCESSOR ¢ WUs HoX
| HoY
_ H1X
» RW
) LOGIC
14 SUPPORT H1Y
» CS HaX
FILTER '——‘ Hay
H3X
¥ see Note 3

§8132R501
| }— v
i RDX H3

i
{— rov

G ) B 1 B B B o

AGC
oK AMPLIFIER | Hay
READ H5X
DATA § L @ o ——-—
HSY
$S132P541 READ DATA PROCESSOR
HeX
HeY
H7X
»| Hsn
H7Y
H8X
NOTES
1. Anexternalresistor, RCT, given by; RCT = 120 (50/Iw) where Iw is the zero-peak write current in mA, can be used HeY
to limit internal power dissipation. Otherwise connect VDD2 to VDD1. HaX
2. Damping resistors not required on 32R501R versions.
3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application these HoY
outputs can be wire-OR'ed. wC GND
4. The power bypassing capacitor must be located close to the 32R501 with its ground returned directly to device
ground, with as short a path as possible. RWC
5. To reduce ringing due to stray capacitance this resistor should be located close to the 32R501. Where this is not
desirable a series resistor can be used to buffer a long WC line. see Note 5 d

FIGURE 2: Applications Information
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
GND [] 1 24 [] Nt Hox [] 1 a2 [] anp
Hov [] 2 a1 [] ne
Ne [] 2 23 []¢T8 [ !
HIX[] 3 0[] TS
Hox [] 3 22 [] RW Hiv [ 4 29 [] AW
Hoy [] 4 21 [Jwe Hex [ 5 28 [] wo
HIX [ 5 20 ] RDY Hey [] 6 27 [] ROY
Hax [ 7 26 [] RDX
32R501-4/
HiIY [ 6 32R501R-4 12 ] RDX Hav [| 8 S2RSOLE 25 [] Hso
4
HaX E 7 Channels 18 ] HSO Hax E 9 cha:nols 2 ] Hs1
Hoy E 8 17 [] st Hay [] 10 23 ] Hs2
Hsx [ 11 22 [] vee
HaxX E i 16 ] vee Hsy [] 12 21 [] wol
Hay [] 10 15 [] wol Hex [] 13 20 [] wus
ver ] 11 14 [] wus Hey [] 14 19 [] vopt
Hrx [} 15 18 [] vpD2
vopz [] 12 13 [] voD1 E
Hry [] 16 17 [] ver
* Must remain open *Must remain open
24-Lead SOL 32-Lead Flatpack, SOW
HOX E 1 8 ] GND Hox [ 1 40 [] GND
Hoy [] 2 39 [] ne
Hoy [] 2 27 [] NGt NG ] s 38 [J e
H1XE3 26:]65 NC 4 37 [ Nne
HIX []5 3 [] TS
H1Y || 4
E » ] AW HIY [] 6 35 [] RW
H2X [] 5 24 [ we wex 17 a4 [] we
Hoy E s 23 ] RDY Hay [] 8 33 [] RDY
H3X []9  32mso1-8/ 32 [] RDX
32R501R-
H3X [ 7 3322:550(:1:4{ 22 ] RDX Hay [] 10 (::g'da 31 [] Hso
inneis
H3Y [ 8 6 21 ] HSO Hax [ 11 30 [] Hs1
Channels
Hay [] 12 29 [] Hs2
Hax [ o 20 [] Hs1
Hsx [ 13 28 [] vee
H4y [] 10 19 [] Hs2 Hsv [] 14 27 [] woi
HEX [ 19 18 ] vee Hex [] 15 26 [] wus
Hey [] 16 25 [ NC
Hsy [] 12 17 [] woi we [ 17 2 [ ne
ver [ 13 16 [] wus Ne [ 18 23 [] voD1
vop2 [] 14 15 [] vOD1 W o 2 {] voo2
H7Y [] 20 21 []ver
*Must remain open *Must remain open
28-Lead PDIP, SOL, Flatpack 40-Lead PDIP

0790 - rev. 1-19



SSI1 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

Wus
WDI
vce
HS2
Hs1
HS0
RDX
RDY

wC

N/C

= S = S e ™ =

== S e R == py ==

-~ o
8 5 % 28 2 %5 &
£ ¢ 8 8 §8 %
- s | o | fo | | ] ) I"‘];J‘j;w
18 17 16 15 14 13 12
Hs2 [] 19 11 [] H5X
HS1 ] 20 10 [] H4Y
HSO ] 21 9 1 Hax
32R501-6/32R501R-6
RDX [] 22 6 Channels 8 [1 HaY
RDY [] 23 7 [} H3X
WC ] 24 6] Ha2y
RW [] 25 o) 5 1 H2x
\_ 26 27 28 1 2 3 4 /
T T T - T T T
* [=] x > x >
Q - =
B o 28 % % &
*Must remain open
28-Lead PLCC
& 8 kK > x
Q 2 Q Q9 Q
22222888k Ek3
N = = = = = = =~ =~ =
28 27 26 25 24 23 22 21 20 19 18
q29 17
{30 16
g3t 15
32 14
33 13
g 32R501-8/32R501R-8
ED 12
8 Channels
fd3s 1
q3s 10
gqs7 9
fss 8
039 O 7
4 41 42 43 4 1 2 3 4 5 6
-~ L=2 T T T T T =2 T T T ==
o © H QX > 0 O X >
o 3 = =
z 2 lg > % 2223 *%

*Must remain open

44-Lead PLCC

1-20

N/C
HeY
HeX
HsY
H5X
H4Y
H4X
H3Y
H3X
H2Y
H2X
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SSI 32R501/501R
4, 6, 8-Channel Ferrite
Read/Write Device

THERMAL CHARACTERISTICS: 6ja

24-lead SOL 80°C/W 32-lead FLATPACK 60°C/W
28-lead PDIP 55°C/W SOW 55°C/W
PLCC 65°C/W 40-lead PDIP 45°C/W
SOL 70°C/W 44-lead PLCC 60°C/W
Flatpack 65°C/W
ORDERING INFORMATION
PART DESCRIPTION | ORDER NO. | PKG. MARK
SSI 32R501
4-Channel SOL SSI132R501-4CL 32R501-4CL
6-Channel Flatpack SSI32R501-6F 32R501-6F
6-Channel PLCC SS132R501-6CH 32R501-6CH
6-Channel SOL SSI 32R501-6CL 32R501-6CL °
6-Channel PDIP SSI 32R501-6CP 32R501-6CP
8-Channel Flatpack SS132R501-8F 32R501-8F
8-Channel SOW SSI 32R501-8CW 32R501-8CW
8-Channel PDIP SSI32R501-8CP 32R501-8CP
8-Channel PLCC SSI1 32R501-8CH 32R501-8CH
SSI132R501R
4-Channel SOL SSI 32R501R-4CL 32R501R-4CL
6-Channel Flatpack SS1 32R501R-6F 32R501R-6F
6-Channel PLCC SSI132R501R-6CH 32R501R-6CH
6-Channel SOL SS132R501R-6CL 32R501R-6CL
6-Channel PDIP SSI 32R501R-6CP 32R501R-6CP
8-Channel Flatpack SSI 32R501R-8F 32R501R-8F
8-Channel SOW SSI1 32R501R-8CW 32R501R-8CW
8-Channel PDIP SSI 32R501R-8CP 32R501R-8CP
8-Channel PLCC SS132R501R-8CH 32R501R-8CH

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

0790 - rev.

©1989 Silicon Systems, Inc.
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SSI 32R502R

Advance Information

1y ® 6,7, 8-Channel Center-Tapped
J ﬂ(‘l Thin Film Read/Write Device .
1

July, 1990
DESCRIPTION FEATURES
The SSI 32R502R Read/Write devices are bipolar e  High performance
monolithic integrated circuits designed for use with Read mode gain = 120 V/V
center-tapped, three-terminal, thin-film or ferrite Input noise = 1.5 nV/VHz maximum
recording heads. They provide a low-noise read Input capacitance = 23 pF
amplifier, write current control and data protection Write current range = 10 mA to 50 mA

circuitry for as many as eight channels. They require
+5 and +12V power supplies and are available in a
variety of package configurations. The SSI32R502R  * Pin compatible with the SSI 32R501R

prOVideS internal 750Q dampmg resistors. Please ° Designed for center.tapped thin film and
refer to ordering information for different packaging ferrite heads

* Power supply fault protection

options. .
* Programmable write current source
* Easily multiplexed for larger systems
* Includes write unsafe detection
e TTL compatible control signais
* 45V, +12V power supplies
BLOCK DIAGRAM PIN DIAGRAM
VDDI VCC  GND wus vDD2 VCT
I | i Hox [] 1 32 [] GND
. CENTé = HoX HOVE 2 31 [] NC
1 Tap
DRIVER Hov HiX [] 3 30 [] TS
- ke HiX HY [ 4 29 [] RW
Hx [] 5 28 [] we
s . Hiv E ;
PREAMP Hey [] 6 27 [] ROY
RDX i Ha2X
Ay = < L. | wureeer Hov Hax [ 7 26 [] RDX
Hax Hov [ 8 sersozns 2 [ HSO
oy HX[] O gpaois 24 [] HSY
wol g o b gl _ b Hx Hay [] 10 23 [] Hs2
oo : L WRTE
WODFF | ‘pRvER Hay Hx [ 11 22 [] vee
. r : H5X Hqu 12 21 [] wol
Hey Hex [ 13 20 [] wus
HeX Hey [] 14 19 [] voD1
i HeY H7x [] 15 18 [] vop2
& Wrx H7Y [] 18 17 [] ver
H7Y
32-LEAD SOW

CAUTION: Use handling procedures necessary
0790 - rev. 1-23 for a static sensitive component.




SSI 32R502R
6, 7, 8-Channel Center-Tapped
Thin Film Read/Write Device

CIRCUIT OPERATION

The SSI32R502R gives the user the ability to address
up to 8 center-tapped thin film or ferrite heads and
provide write drive or read amplification. Head selec-
tion and mode control is accomplished using the HSn,
CS and R/W inputs as shown in tables 1 & 2. Internal
pullups are provided for the CS & R/W inputs to force
the device into a non-writing condition if either control
line is opened accidentally.

TABLE 1: MODE SELECT

cs R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: HEAD SELECT
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
0 =Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R502R as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write current is toggled between the X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

Iw = K/Rwc, where K = Write Current Constant

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

* Head open » Head center tap open
« WDI frequency too low « Device in read mode
= Device not selected » No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

Tofurther assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write-to-read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a level within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 120Q x 50 /Iw (lw in mA). At
low write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R502R as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed.

0790 - rev.



SSI 32R502R
6, 7, 8-Channel Center-Tapped
Thin Film Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

> [=]
Hox [] 1 28 [] GND t 228z ¢8R
s TS s R s IR e S e SN s NN o
Hoy [] 2 27 j NC / 4 3 2 1 28 27 26
HIX [] 3 26 [] T8 H2x [} & 251 RW
HiY [] 4 25 [] RW Hay [] 6 24 11 we
H2X [] 5 24 [] we Hax O 7 23 1 RDY
32R502R-6 2
Hay [ 6 32R502R-6 2 :| ROY Hay [} 8 6 Channels j ROX
H3X [| 7 6 22 [] RDX Hax [] 9 21 [] HSO
Channels
Hay [| 8 21 [] Hso Hay ] 10 20 1 Hs1
Hax [] o 20 [] Hs1 HsX [ 11 19 11 Hs2
L 12" 13 14 15 16 17 18 |
Hay [] 10 19 [] Hs2 = ::. = pa = =
> N 5 0 o5 O
o o 2
Hsx [] 11 18 [] vee 23 38 ¢ s £ ¢
1
Hsy [] 12 17 ] wor 28-Lead PLCC
ver [ 13 16 [] wus
vDD2 [] 14 15 [] vDD1
r x5 5 2 Q
28-Lead SOL EE2ESG o8
4 3 2 1 28 27 26
H2x [] 5 25 (1 RDY
Hox [] 1 32 [] aND Hay [} € 24 I RDX
Hov ] 2 31 [] Nne Hax [ 7 23 11 Hso
32R502R-7 22
HiX ] 3 %] TS Hav Q) 8 7 Channels j Hst
HIY [ 4 29 [1 RW Hax [] 9 21 1 Hs2
H2X [ 5 28 [] we H4y ] 10 20 1 vee
Hay [| 8 27 [] RDY Hsx [ 11 19 11 woI
12 13 14 15 16 17 18
H3X [ 7 32R502R8 26 :l RDX Moo
> X > = N = ¢
8 in © © o o [} 3
HaY [| 8 Chamnats 25 1] Hso T T T > 29 29 =
Hax [] o 24 [] Hs1
7-Channel 28-Lead PLCC
Hay | 10 23 [] HS2
HsX {] 11 22 [] vee
He [} 12 21 ] woi THERMAL CHARACTERISTICS: @ja
Hex [| 13 20 [] wus
Hoy [] 14 19 [] VoDt 28-lead PLCC 65°C/W
H7x [] 15 18 [] vDD2 SOL 70°C/W
H7Y [1 16 17 [] ver 32-lead SOW 55°C/W
32-Lead SOW
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SSI 32R502R
6, 7, 8-Channel Center-Tapped
Thin Film Read/Write Device

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc. 1-26 0790 - rev.



SSI 32R510/510AR

32R514/514R
2, 4, 6 Channel
Read/Write Devices

DESCRIPTION

The SSI 32R510/510AR, 32R514/514R Read/Write
devices are bipolar monolithic integrated circuits de-
signed for use with center-tapped ferrite recording
heads. They provide a low noise read amplifier, write
current control and data protection circuitry for as many
as six channels. The R option provides internal 750Q
damping resistors. Power supply fault protection is
provided by disabling the write current generator dur-
ing power sequencing. System write to read recovery
time is significantly improved by controlling the read
channel common mode output voltage shift in the write
mode. They are available in a variety of package and
channel configurations.

ilian JJfaW

June, 1990
FEATURES

* High performance:
- Read mode gain = 100 V/V (32R510A)

=150 V/V (32R514)
- Input noise = 1.5 nV/VHz max.
- Input capacitance = 20 pF max.
- Write current range = 10 mA to 40 mA

* Enhanced system write to read recovery time
* Power supply fault protection

* Plug compatible to the SSI 32R117

* Designed for center-tapped ferrite heads

* Programmable write current source

* Write unsafe detection

¢ TTL compatible control signals

* +5V, +12V power supplies

0690

BLOCK DIAGRAM

vDD1 vCC GND wus vDD2 VCT
{—11 T T T—T
WRITE CENTER
UNSAFE TAP
DETECTOR DRIVER HoX
f 1 ’ HoY
MODE i
SELECT ““READ READ
BUFFER PREAMP H1X
> H1Y
: g < MULTIPLEXER
N H2X
a N Hoy
o >
WDI [} [¢]
™, AT L WRITE Hax
WDFE: DRIVER Hay
WRITE

| voLTAGE -
FAULT :
| DETECTOR

Y

CURRENT
SOURCE

H4x

Hay

H5X

H5Y
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CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R510A/510AR
32R514/514R

2, 4, 6-Channel
Read/Write Devices

CIRCUIT OPERATION

These devices address up to six center-tapped ferrite
heads providing write drive or read amplification. Head
selection and mode control is accomplished with pins
HSn, CS, and R/W, as shown in Tables 1 & 2. Internal
resistor pullups, provided on pins CS and R/W, will
force the device into a non-writing condition if either
control line is opened accidentally.

TABLE 1: Mode Select

[} R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 X None
0 =Low level 1 =Highlevel X=Don'tcare
WRITE MODE

The write mode configures the device as a current
switch and activates the Write Unsafe (WUS) detection
circuitry. Write current is toggled betweenthe Xand Y
side of the selected head on each high to low transition
of the Write Data Input (WDI).

The magnitude of the write current (0-pk) is pro-
grammed by an external resistor RWC, connected
from pin WC to ground and is given by:

Iw= K

RWC
where K is the Write Current Constant. In multiple
device applications, a single RWC resistor may be
made common to all devices.

1-28

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry monitors voltage transi-
tions at the selected head connections and flags any of
the conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WD, after the fault is corrected, are required to
clear the WUS flag.

« Head center tap open
« Device in read mode
» No write current

» Head open
« WDI frequency too low
- Device not selected

To reduce internal power dissipation, an optional ex-
ternal resistor, RCT, given by RCT < 130Q x 40/Iw (lw
in mA), is connected between pins VDD1 and VDD2.
Otherwise connect pin VDD1 to VDD2.

To initialize the Write Data Flip Flop (WDFF) to pass
currentthroughthe X-side of the head, pin WDI mustbe
low when the previous read mode was commanded.

READ MODE

The read mode configures the device as a low noise
differential amplifier and deactivates the write current
generator and write unsafe circuitry. The RDX and
RDY outputs are emitter followers and are in phase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The RDX, RDY common
mode voltage is maintained in the write mode, minimiz-
ing the transient between write mode and read mode,
substantially reducing the write to read recovery time in
the subsequent pulse detection circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector, and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

0690



SSI 32R510A/510AR

Read/Write Devices y

32R514/514R
2, 4, 6-Channel

0690

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HS0-HS2 | Head Select

CS | Chip Select: a low level enables device

RW | Read/Write: a high level selects Read mode

WUS o* Write Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H5X 110 X,Y head connections

HOY-H5Y

RDX, RDY o* X, Y Read Data: differential read signal output

wC * Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

VDD1 - +12V

VDD2 - Positive power supply for the center-tap voltage source

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ABSOLUTE MAXIMUM RATINGS
(All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3to +14 VvDC
DC Supply Voltage VvDD2 -0.3t0 +14 vDC
DC Supply Voltage VvCC -0.3t0 +6 vDC
Digital Input Voltage Range VIN -0.3to VCC +0.3 VvDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 VDC
WUS Pin Voltage Range Vwus -0.3to +14 VvDC
Write Current (0-pk) Iw 60 mA
RDX, RDY Output Current lo -10 mA
VCT Output Current Iver -60 mA
WUS Output Current lwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Lead Temperature PDIP, 260 °C
(10 sec Soldering)

Package Temperature PLCC, 215 °C
SO (20 sec Reflow)




SSI 32R510A/510AR
32R514/514R

2, 4, 6-Channel
Read/Write Devices

RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
VDD1 DC Supply Voltage 10.8 12.0 13.2 vDC
VCC DC Supply Voltage 45 5.0 55 VvDC
Lh Head Inductance 5 15 uH
RD Damping Resistor 32R510A and 32R514 only | 500 2000 Q
RCT* RCT Resistor w =40 mA 123 130 137 Q
Iw Write Current (0-pk) 10 40 mA
Tj Junction Temperature Range +25 +135 °C
*For lw = 40 mA. At other Iw levels refer to Applications Information that follows this specification.
DC CHARACTERISTICS
(Recommended operating conditions apply unless otherwise specified.)
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Suppiy Current Read/Idle Mode 35 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 20 mA
(sum of VDD1 and VDD?2) Read Mode 35 mA
Write Mode 20 +w mA
Power Dissipation (Tj = +135°C) Idle Mode 400 mw
Read Mode 600 mw
Write Mode, Iw = 40 mA, 800 mw
RCT = 0Q
Write Mode, Iw = 40 mA, 600 mw

RCT = 130Q
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2, 4, 6-Channel
Read/Write Devices 1
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DC CHARACTERISTICS (continued)

DIGITAL I/O
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VIL Input Low Voltage 0.8 vDC
VIH Input High Voltage 2.0 vDC
i Input Low Current VIL = 0.8V -0.4 mA
IIH Input High Current VIH = 2.0V 100 HA
VOL  WUS Output Low Voltage IOL=8mA 05 VvDC
IOH  WUS Output High Current VOH = 5.0V 100 pHA
WRITE MODE
VCT Center.Tap Voltage Write Mode 32R510A 6.0
Write Mode 32R514 6.7 VvDC
Head Current (per side) Write Mode, -200 200 HA
0<VCC<3.7V,
0<VDD1<8.7V
Write Current Range 10 40 mA
Write Current Constant “K” 2.375 2.625
Iwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 85 pA
RDX, RDY Output Offset Voltage Write/Idle Mode -20 +20 mvV
RDX, RDY Common Mode Write/ldle Mode 53 vDC
Output Voltage
RDX, RDY Leakage RDX, RDY = 6V -100 100 pA
Write/Idle Mode
READ MODE
VCT  Center Tap Voltage Read Mode 4.0 VvDC
Head Current (per side) Read or Idle Mode -200 200 HA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (per side) 45 pA
Output Offset Voltage Read Mode 32R510A -440 +440 mV
Read Mode 32R514 -615 +615 mV
Common Mode Output Voltage Read Mode 45 6.5 VvDC
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2, 4, 6-Channel
Read/Write Devices

DYNAMIC CHARACTERISTICS AND TIMING
Iw =35 mA, Lh = 10 uH, Rd = 750 Q 32R514 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF. Recom-
mended operating conditions apply unless otherwise specified.

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 7.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R510A and 32R514 10K Q
32R510AR and 32R514R 600 960 Q
WDI Transition Frequency WUS = low 250 KHz
READ MODE
Differential Voltage Gain 32R510A | Vin =1 mVpp @ 300 kHz 85 115 VIV
ZL(RDX), ZL(RDY) = 1 kQ
32R514 Vin = 1 mVpp @ 300 kHz 125 175 VIV
ZL(RDX), ZL(RDY) = 1 kQ
Dynamic Range DC Input Voltage, Vi, -2 +2 mV
Where Gain Falls by 10%
Vin = Vi+ 0.5 mVpp
@ 300 kHz
Bandwidth (-3dB) |Zs| < 5Q, Vin =1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 15 nVAHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R514,f =5 MHz 3.2K Q
32R514R, f =5 MHz 500 1000 Q
32R510A, f =5 MHz 2K Q
32R510AR, f =5 MHz 460 860 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin=0 mVpp
Single Ended Output Resistance f=5MHz 30 Q
Output Current AC Coupled Load, +2.1 mA
RDX to RDY
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DYNAMIC CHARACTERISTICS AND TIMING (continued)

0690

SWITCHING CHARACTERISTICS
PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W To Write Mode Delay to 90% of 1.0 us
Write Current
R/W to Read Mode Delay to 90% of 1.0 us
100 mV, 10 MHz Read
Signal Envelope or
to 90% decay of
Write Current
CS to Select Delay to 90% of Write 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope
CS to Unselect Delay to 90% Decay 1.0 us
of Write Current
HSO0 - HS2 to any head Delay to 90% of 100mV 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 Iw = 35 mA, see Figure 1 1.6 8.0 us
WUS, Unsafe to Safe - TD2 lw = 35 mA, see Figure 1 1.0 us
Head Current
(Lh =0 uH, Rh = 0Q, see Figure 1)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns
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Read/Write Devices

A VAVAVAVAVA BN A
<4— TD2 —p 44— TD1 —»
wus \

—»| |4—TD3

HEAD \
CURRENT

(Ix-1ly)

FIGURE 1: Write Mode Timing Diagram

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables
3 &4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise,
the higher read back signal resulting from the higher input impedance can compensate for the higher input
noise. Accounting for this correlation in your analysis will be more representative of actuai performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Inputs Noise Voltage (max.) 1.1 15 nVAHz
Differential Input Resistance (min.) 32R514R 850 1000 Q
32R514 15.4 294 KQ
Differential Input Capacitance (max.) 11.6 10.8 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Inputs Noise Voltage (max.) 0.92 1.2 nVAHz
Differential Input Resistance (min.) 32R514R 500 620 Q
32R514 3.2 6.1 KQ
Differential Input Capacitance (max.) 10.1 10.3 pF
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APPLICATIONS INFORMATION (continued)

+5V

0.1 puF

1

see Note 4 d
ot = |
-

+12V

see Note 1
RCT

1

VCC VDDt
wus

»| MICROPROCESSOR

|

> LOGIC
1 4 SUPPORT

v

FILTER h
4

see Note 3

‘RDX

—H

GC
CK AMPLIFIER

READ Z LEVEL
DATA Q D QUAL

$S132P541 READ DATA PROCESSOR

RDY

HSn

NOTES

2. Damping resistors not required on R versions.
these outputs can be wire OR’ed.

device ground, with as short a path as possible.

resistor common to all chips may be used.

v v

WDI

WC

vDD2 VCT

GND

see Note 2
HoX

Hoy
H1X

H1Y
H2X

Ha2y
H3X

H3Y
H4x

Hay
H5X

U o

H5Y

RWC %
see Note 5 Y

1. Anexternal resistor, RCT, given by; RCT < 130 (40/lw) where Iw is the zero-peak write current in mA, can
be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
4. The power bypassing capacitor must be located close to the device with its ground returned directly to

5. To reduce ringing due to stray capacitance this resistor should be located close to the device. Where this
is not desirable a series resistor can be used to buffer a long WC line. In multi-chip applications a single

FIGURE 2: Typical Application Diagram
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PACKAGE PIN DESIGNATIONS (TOP VIEW)

TS 1 18.[] HSO cs 1 18] Hso TS [[1 20[] Hso cs [ 221 Hso
GND [] 2 17 P WDI GND [| 2 17 {1 wolI GND [] 2 19 [] WDI GND [} 2 210 ::)1'
NG []3 16 [] vDD1 NC []3 16 [] vDD1 Ne 13 8] Vo1 :3: Ej 12:5 .
HoX d 4 15 {] VvDD2 Hox d 4 15 [] vDD2 Ne 4 175 vbbz HIX [5 gomsions 18] VOD2
HOY 1 5 snstoan 14 E VCT  HOY [5 gginn 141 VCT :Zt E Z s Rz :z i :f; My 6 7 vor
RW [ 6 13[] HIX R/W |6 13[] HIX NG 7 wh v Hex [} 7 16 [] Hax
Hay [] 8 15[] Hay
we g7 12 Hiy we @7 12 HIY RW [] 8 13[] wus RW |9 14[] wus
RDX. [] 8 1] wus RDX [] 8 11]] wus we []eo 12]] vec we [ 10 13 vee
RDY [] 9 10[] vce RDY [} 9 10[] vce RDX [] 10 11 [] RDY RDX [] 11 12[] RDY
18-LEAD PDIP 18-LEAD SOL 20-LEAD SOL 22-LEAD PDIP
§§|§3§§§§ Ts 1 24 [] Hso Hso [ 1 28 [] HS1
mom o m e s o e GND [] 2 23 [] Hs1 TS 2 27 [] HS2
HOY d{ A HoX [ 3 22[] wol GND (|3 26[] wol
HiXde 24 1 VDD2 Hoy [14 21 [] vDD1 Hox [ 4 25 {1 vDD1
H1Y 7 23 i ver HIX []5 20 ] vDD2 HoY [ 5 24 ] vDD2
HeX 8 22 | H5X H1Y |6 19 ] ver H1X [6 23 [] veT
Hay 9 21 i HsY Hax []7 18] Hax HIY | 7 22 [] H5X
R/W {10 20 i Hax Hay [ 8 17{] Hay H2x []8 21 [] HsY
we g 11 190 HaY R/W [|9 16]] NC Hey [] o 20[] Hax
12 13 14 15 16 17 18
wc ﬁ10 15[] NC R/W []10 19 [] HaY
§§§§§§§ RDX [} 11 14 ] wus we [ 11 18 ] H3X
RDY [] 12 13[] vee NC [] 12 17 [] H3Y
6-CHANNEL
28-LEAD PLCC 4-CHANNEL RDX [} 13 16 wus
24-LEAD SOL,FLATPACK RDY [} 14 5]} vee
THERMAL CHARACTERISTICS ‘
: 6-CHANNEL
T: (L::::JGE PDIP 14::cazxw 28-LEAD PDIP,
A FLATPACK, SOL
18-Lead SOL 100°C/W
20-Lead SOL 95°C/W
22-Lead PDIP 65°C/W
24-Lead Flatpack 105°C/W
24-Lead SOL 80°C/W
28-Lead PLCC 65°C/W
28-Lead Flatpack 100°C/W
28-Lead PDIP 55°C/W
28-Lead SOL 70°C/W
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ORDERING INFORMATION
PART DESCRIPTION ORDER NO. | PKG. MARK
SSI 32R510A
2-Channel PDIP SSI 32R510A-2P 32R510A-2P
2-Channel SOL SSI 32R510A-2L 32R510A-2L
4-Channel SOL SSI 32R510A-4CL 32R510A-4CL
4-Channel Flatpack SSI 32R510A-4F 32R510A-4F
4-Channel PDIP SSI 32R510A-4CP 32R510A-4CP
6-Channel PDIP SSI 32R510A-6CP 32R510A-6CP
6-Channel SOL SSI 32R510A-6CL 32R510A-6CL
6-Channel Flatpack SSI 32R510A-6F 32R510A-6F

6-Channel PLCC,

SSI 32R510A-6CH

32R510A-6CH

SSI 32R510AR with Internal Damping Resistor

2-Channel PDIP

SS1 32R510AR-2P

32R510AR-2P

2-Channel SOL

SSI 32R510AR-2L

32R510AR-2L

4-Channel SOL

SSI 32R510AR-4CL

32R510AR-4CL

4-Channel Flatpack

SSI 32R510AR-4F

32R510AR-4F

4-Channel PDIP

SSI 32R510AR-4CP

32R510AR-4CP

6-Channel PDIP

SSI 32R510AR-6CP

32R510AR-6CP

6-Channel SOL

SSI 32R510AR-6CL

32R510AR-6CL

6-Channel Flatpack

SSI 32R510AR-6F

32R510AR-6F

6-Channel PLCC

SSI 32R510AR-6CH

32R510AR-6CH

SSI 32R514 Read/Write IC

2-Channel SOL SSI32R514-2CL 32R514-2CL
4-Channel SOL SSI 32R514-4CL 32R514-4CL
6-Channel SOL SSI 32R514-6CL 32R514-6CL
6-Channel PLCC SSI 32R514-6CH 32R514-6CH

SS1 32R514R Read/Write IC-with internal damping resistors

2-Channel SOL

SSI32R514R-2CL

32R514R-2CL

4-Channel SOL

SSI 32R514R-4CL

32R514R-4CL

6-Channel SOL

SSI 32R514R-6CL

32R514R-6CL

6-Channel PLCC

SSi 32R514R-6CH

32R514R-6CH

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457
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SSI 32R511/511R

SSI 32R5111/5111R
4, 6, 8-Channel Ferrite/MIG
Read/Write Devices

silizom ﬂ‘ffﬂm@

July, 1990

DESCRIPTION FEATURES

The SSI132R511 and 32R5111 are bipolar monolithic
integrated circuits designed for use with center-tapped
ferrite or MIG recording heads. They offer the
performance upgrades of the SSI32R510A, along with
the improved pin arrangement of the SSI 32R501.
Both provide a low noise read path, write current
control, and data protection circuitry for as many as8
channels. They require +5V and +12V power supplies
and are available in a variety of packages. °

The R option adds internal 750Q2 damping resistors.
The M versions have a mirror image pin arrangement
to simplify layout when using multiple devices. 4

High performance
Read mode gain = 100 V/V (32R511)
= 150V/V (32R5111)
Input noise = 1.5 nV/YHz maximum
Input capacitance = 20 pF
Write current range = 10 mA to 40 mA
Enhanced system write to read recovery time

Power supply fault protection

Pin compatible with the SSI 32R501/501R
Designed for center-tapped ferrite or MIG heads
Programmable write current source

Easily multiplexed for larger systems

Includes write unsafe detection

TTL compatible control signals

+5V, +12V power supplies

Mirror image pin arrangements

PIN DIAGRAM

BLOCK DIAGRAM
VDD1 VCC  GND wus vDD2 VCT
iy T T
WRITE CENTER
‘] UNsaFe | TAP
DETECTOR : DRIVER
R 4+ 3
MODE e
s SELECT . mem
. PREAMP.
RDX
ROY < i ‘ MULTIPLEXER

N
WD!
L S WRITE
: ‘DRIVER
iyl WRITE
7| CURRENT |
SOURCE
Hso B

HS1

HSs2

Hox [] 1 32 [] GND

Hoy [] 2 31 [] Ne
HOX o

Hix [] 3 20 []Cs
HoY

HiY [} 4 29 [] RW
HIX

Hx [] 5 28 [] we
H1Y

Hey ] 6 27 [] moY
H2x

Hax [] 7 26 [] RDX
H2Y

Hay [] 8 8 25 [] Hso
H3X Channels

Hax [} o 24 [] Hs1
Hay

Hay [] 10 23 [] Hs2
Hax

Hsx [ 11 22 [] vee
HaY

Hsy [] 12 21 [] wol
H5X

Hex [1 13 20 E| wus
HSY

HeY g 14 19 [] voD1
HeX

Hrx [ 1 18 {] vDD2
HeY H7Y lj 16 17 [] veT
H7X
H7Y

32-LEAD SOW

0790 1-39

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R511/511R

SSI1 32R5111/5111R

4, 6, 8-Channel Ferrite/MIG
Read/Write Devices

CIRCUIT OPERATION

These devices give the user the ability to address upto
8 center-tappedferrite heads and provide write drive or
read amplification. Head selection and mode controlis
accomplished using the HSn, CS and R/W inputs as
shownintables 1 & 2. Internal pullups are provided for
the TS & R/W inputs to force the device into a non-
writing condition if either control line is opened acciden-
tally.

TABLE 1: Mode Select

CS R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
0 = Low level 1 = High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R511/5111 as a current switch
and activates the Write Unsafe (WUS) detector cir-
cuitry. Write current is toggled between the X and Y
side of the selected head on each high to low transition
of the Write Data Input (WDI). Note that a preceding
read mode selection initializes the Write Data Flip-
Flop, WDFF, to pass write current through the “X” side
of the head. The zero-peak write current magnitude is
programmed by an external resistor Rwc from pin WC
to GND and is given by:

Iw = K/Rwc, where K = Write Current Constant

1-40

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

« Head open « Head center tap open
« WDI frequency too low « Device in read mode
« Device not selected « No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

To further assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write to read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a level within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistor value is 120Q x 40 /lw (lw in mA). At
low write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI32R511/5111 as a low noise differ-
ential amplifier for the selected head. The RDX and
RDY outputs are driven by emitter followers and are in
phase with the “X” and “Y” head ports. These outputs
should be AC coupled to the load. The internal write
current source is gated off in read mode eliminatingthe
need for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idie mode which switches
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

0790



4, 6, 8-Channel Ferrite/MIG
Read/Write Devices 1

SSI 32R511/511R
SSI 32R5111/5111R

0790

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HS0-HS2 | Head Select

CS I Chip Select: a low level enables device

R/W ! Read/Write: a high level selects read mode

wus o* Write Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H7X 110 X,Y head connections

HOY-H7Y

RDX, RDY o* X, Y Read Data: ditferential read signal out

wC * Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap

vCC - +5V

VDD1 - +12V

VDD2 - Positive power supply for the center tap voltage source

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL CHARACTERISTICS

RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage vCC 45 5.0 55 vDC
Head Inductance Lh 5 15 uH
Damping Resistor RD | 32R511/5111 only 500 2000 Q
RCT Resistor RCT* | w=40mA 114 120 126 Q
Write Current W 10 40 mA
Junction Temperature Range Tj +25 +135 °C

*For lw = 40 mA. At other Iw levels refer to Applications Information that follows this specification.
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SSI1 32R511/511R
SSI 32R5111/5111R

4, 6, 8-Channel Ferrite/MIG

Read/Write Devices

ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.
Operation above maximum ratings may permanently damage the device.)

PARAMETER VALUE UNITS

DC Supply Voltage VDD1 -0.3t0 +14 VvDC

DC Supply Voltage VvDD2 -0.3to +14 VvDC

DC Supply Voltage VvCC -0.3t0 +6 vDC

Digital Input Voltage Range VIN -0.3to VCC +0.3 VvDC

Head Port Voltage Range VH -0.3to VDD1 +0.3 VvDC

WUS Pin Voltage Range Vwus -0.3to +14 vDC

Write Current Zero Peak W 60 mA

RDX, RDy Output Current lo -10 mA

VCT Output Current vet -60 mA

WUS Output Current Iwus +12 mA

Storage Temperature Range Tstg -65to 150 °C

Lead Temperature PDIP, Flat Pack

(10 sec Soldering) 260 °C

Package Temperature PLCC, SO

(20 sec Reflow) 215 °C

DC CHARACTERISTICS

(Unless otherwise specified, recommended operating conditions apply.)

POWER SUPPLY

PARAMETER CONDITIONS MIN NOM | MAX UNITS

VCC Supply Current Read/ldle Mode 35 mA
Write Mode 30 mA

VDD Supply Current Idle Mode 20 mA

(sum of VDD1 and VDD2) Read Mode 35 mA
Write Mode 20 + w mA

Power Dissipation (Tj = +125°C) Idle Mode 400 mw
Read Mode 600 mwW
Write Mode, IW = 40 mA, 800 mwW
RCT = 0Q
Write Mode, IW = 40 mA, 610 mwW

RCT = 120Q
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DC CHARACTERISTICS (continued)

DIGITAL I/O
PARAMETER CONDITIONS MIN | NOM | MAX UNITS
ViL Input Low Voltage 0.8 VvDC
VIH  Input High Voltage 20 vCcC vDC
+0.3
L Input Low Current VIL = 0.8V -0.4 mA
IIH Input High Current VIH = 2.0V 100 LA
VOL  WUS Output Low Voltage IOL=8 mA 0.5 vDC
IOH  WUS Output High Current VOH = 5.0V 100 HA
WRITE MODE
Center Tap Voltage VCT | Write Mode 6.0 vDC
Head Current (per side) Write Mode, -200 200 HA
0<VCC<3.7V,
0<VDD1<8.7V
Write Current Range 10 40 mA
Write Current Constant “K” 2.375 2.625
Iwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 85 pA
RDX, RDY Output Offset Voltage Write/Idle Mode -20 +20 mv
RDX, RDY Common Mode Write/Idle Mode 5.3 vDC
Output Voltage
RDX, RDY Leakage RDX, RDY = 6V -100 100 HA
Write/Idle Mode
READ MODE
Center Tap Voltage Read Mode 4.0 vDC
Head Current (per side) Read or Idle Mode -200 200 HA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (per side) 45 HA
Input Offset Voltage Read Mode -4 +4 mvV
Common Mode Output Voltage Read Mode 45 6.5 vDC
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4, 6, 8-Channel Ferrite/MIG
Read/Write Devices

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and IW = 35 mA, Lh = 10 uH,

Rd = 750Q 32R511 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 7.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance | 32R511, 32R5111 10K Q
32R511R, 32R5111R 600 960 Q
WDI Transition Frequéncy WUS = low 250 KHz
READ MODE
Differential Voltage Gain 32R511 Vin=1mVpp @ 300 kHz,| 85 115 A"
RL(RDX), RL(RDY)= 1kQ
32R5111 125 175 \A%
Dynamic Range DC Input Voltage, Vi, -3 +3 mVv
Where Gain Falls
by 10%. Vin = Vi +
0.5 mvVpp @ 300 kHz
Bandwidth (-3dB) |Zs| < 5Q, Vin =1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 15 nVAz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential Input Resistance 32R511,f =5 MHz 2K Q
Differential Input Resistance 32R511R, f =5 MHz 460 860 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
, @ 5 MHz ‘
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin = 0 mVpp
Single Ended Output Resistance f=5MHz 30 Q
Output Current AC Coupled Load, 2.1 mA
RDX to RDY
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SSI 32R511/511R
SSI 32R5111/5111R
4, 6, 8-Channel Ferrite/MIG
Read/Write Devices

0790

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W To Write Delay to 90% of 1.0 us
Write Current
R/W to Read Delay to 90% of 1.0 us
100 mV, 10 MHz Read
Signal Envelope or
to 90% decay of
Write Current
CS to Select Delay to 90% of Write 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope
CS to Unselect Delay to 90% Decay 1.0 us
of Write Current
HSO0 - HS2 to any head Delay to 90% of 100 mV, 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 Iw =35 mA 1.6 8.0 us
WUS, Unsafe to Safe - TD2 Iw =35 mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns

A TAVAVATAVA

«— 02 —>l

wus \

| €— TD1 —|

—»| |4—TD3

HEAD
CURRENT
(x-ly)

\/

FIGURE 1: Write Mode Timing Diagram
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SSI 32R511/511R
SSI 32R5111/5111R

4, 6,

8-Channel Ferrite/MIG

Read/Write Devices

READ
DATA

1.

+5V +12v

see Note 4 _L—<
T 1 see Note 1
- % RCT '

100 pF
VCC VDD1 VvDD2 VCT

0.4 pF T

see Note 2

Z LEVEL H5X
Q o QUAL

—)| MICROPROCESSOR 4+ wus HoX %

i HoY

. H1X
(e é_‘“

> LoGIc

’ SUPPORT HiY
(i - Eﬁ_“

FILTER H2Y

3 HaX

see Note 3

AL
vy

Pl

o

x

Iz

*x <
A
vy

RDY

AGC
oK AMPLIFIER HaY

H5Y
HeX

8S132P541 READ DATA PROCESSOR

HeY
H7X

gl

WC GND

RWC
see Note 5

NOTES

An external resistor, RCT, given by; RCT = 120 (40/lw) where Iw is the zero-peak write currentin mA,
can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

Damping resistors not required on R versions.

Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In muiti-chip application
these outputs can be wire-OR’ed.

The power bypassing capacitor must be located close to the device with its ground returned directly to
device ground, with as short a path as possible.

To reduce ringing due to stray capacitance this resistor should be located close to the device. Where
this is not desirable a series resistor can be used to buffer a long WC line. In multi-chip applications
a single resistor common to all chips may be used.

FIGURE 2: Applications Information
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SSI 32R511/511R

SSI 32R5111/5111R

4, 6, 8-Channel Ferrite/MIG
Read/Write Devices

PACKAGE PIN DESIGNATIONS (Top View)

Hox [] 1 28 [] GND GND [] 1 28 [] Hox
Hoy [] 2 27 [} NnC ne [] 2 27 [] Hoy o
85 8 858 5 &
Hix [] 3 26 [] TS cs[]s 26 [] HIX g £ 29 9 ¢ 2
" | i | | | £ i | o |
HIY [] 4 25 [] RW RW [] 4 25 [] H1Y (18 17 16 15 14 13 12 )
Hax [] 5 24 [T we we(]s 24 [] H2X HS2 [j 19 11 [ H5X
Hay [ 6 23 [] RDY RDY [] 6 23 [] Hay HS1 [] 20 10 [] H4Y
6
stg 7 6 22 [] RDX RDX [] 7 Channels 22 [] H3x HSo ] 21 9 b H4X
Channels
Hay [] 8 21 [] Hso Hso [] 8 21 [] Hay RDX [ 22 6 Channels s b v
H
4x [] 9 20 [] Hs1 Hs1 [ o 20 [] Hax ROY 28 7 b Hox
H4y 10 19 HS2 HS2 10 19 H4y
) ! d ] wC [] 24 6 [I H2y
Hsx [] 1 18 [] vee vee [ 1 18 [] H5X
b RW [| 25 51 Ha2x
Hsy [] 12 17 {] wol wpl [] 12 17 ] HsY | 26 27 28 1 2 3 4
T T =T T T =T I
ver [] 13 16 [] wus wus [] 13 16 {] veT 8| zZ o T T T T
6 3 % % x =z
voD2 [] 14 15 [] vDD1 voo1 [] 14 15 [] vop2 o <
28-Lead PLCC
28-Lead SOL 28-Lead SOL
Mirror Image
Hox [] 1 32 [] GND GND [] 1 32 [] Hox GND [] 1 24 [] NnC
Hov [] 2 31 [] NC ne [ 2 31 [] Hoy ne [} 2 23 [J TS
HiX [] 3 30[] TS Cs[]3 30 [] HIX Hox [] 3 22 [] RW
HiY [] 4 29 [] RW RW [] 4 29 [] H1Y Hoy [] 4 21 [] we
Hex [ s 28 [] we we [} s 28 [] HaX HIX [ 5 20 [J RDY
Hay [] 6 27 [] ROY rROY [] & 27 [ Hay HiY [] 6 Cha‘:m,s 19 [] RDX
Hax [ 7 26 g RDX ROX [| 7 26 [] Hax Hex [ 7 18 [] Hso
8 8
HaY [[8 (0 & 25 [] Hso Hso[J 8 ° . 25 []HaY Hay [ 8 17 [] Hs1
Hax [] o 24 ] Hs1 Hs1[] o 24 [] Hax Hax ] 9 16 [] vee
Hay [] 10 23 [] Hs2 Hs2 [ 10 23 [] Hay Hav [] 10 15 [] wol
Hsx [ 11 22 [] vec vee | 1 22 [] Hsx vet [ n 14 [] wus
Hsy [] 12 21 [] wol wot [} 12 21 [] HsY vop2 [] 12 13 [] voD1
Hex [] 13 20 [] wus wus [] 13 20 [] Hex
Hey [] 14 19 [] voo1 voo1 [ 14 19 [] Hey 24-Lead SOL
H7x [] 15 18 [] voo2 voo2 [] 15 18 [] H7X
H7Y [] 16 17 [] ver veT ] 18 17 [] H7Y
32-Lead Flatpack, SOW 32-Lead SOW

Mirror Image
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SSI 32R511/511R
SSI 32R5111/5111R

4, 6, 8-Channel Ferrite/MIG

Read/Write Devices

PACKAGE PIN DESIGNATIONS (Continued)

HoX [ 1 40 [] GND
Hoy [ 2 39 [] N
ne s 38 ] NneC
ne [ 4 37 [] nC
HIX ] 5 36 j cs
HiY [ 6 35 [] RW
H2x [] 7 34 [ we
Hay [] 8 33 [] ROY
Hax [] 9 8 32 (] RDX
Hay [] 10 gnanndle 31 [] Hso
Hax [] 11 30 [] HS1
Hay [] 12 29 [] Hs2
Hsx [] 13 28 [] vee
HSYﬁ 14 27 [] wol
Hex [] 15 26 [] wus
Hey [| 16 25 [] NC
Ne [ 17 24 [ e
ne [ 18 23 [ vbD1
H7X [] 19 22 j vDD2
H7y [ 20 21 []vet
40-Lead PDIP

coosoe885zrxr0e

2222255 3>IT<I2

TEEEEEE R

WUS [ 29 17

WDI [ 30 16

VCC [ 31 15

HS2 [ 32 14

HS1 Qs 8 Channels 13

HSO 3 12

RDX Hss 11

RDY [ 36 10

WC 97 9

RW [} 38 8

N/C ] 39 7

L 40 41 42 43 44 1 2 3 4 5 6

o o
$SBS 2882835 %%
44-Lead PLCC
THERMAL CHARACTERISTICS: @ja

24-lead SOL 80°C/W
28-lead PLCC 65°C/W
SOL 70°C/W
32-lead FLATPACK 60°C/W
SOwW 55°C/W
40-lead PDIP 45°C/W
44-lead PLCC 60°C/W
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N N/C
0 HeY
N Hex
h HsY
0 H5X
0 H4Y
N H4X
0 H3Y
n HaX
0 Hay

0 Ha2X
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SSI132R511/511R
SSI1 32R5111/5111R

4, 6, 8-Channel Ferrite/MIG

Read/Write Devices 1

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK

SSI32R511
4-Channel SOL SSI32R511-4CL 32R511-4CL
6-Channel PLCC SSI132R511-6CH 32R511-6CH
6-Channel SOL SS132R511-6CL 32R511-6CL
8-Channel Flat Pack SSI132R511-8F 32R511-8F
8-Channel SOW SSI32R511-8CW 32R511-8CW
8-Channel PDIP SSI132R511-8CP 32R511-8CP
8-Channel PLCC SSI132R511-8CH 32R511-8CH

SSI32R511R

4-Channel SOL

SS132R511R-4CL

32R511R-4CL

6-Channel PLCC

SS132R511R-6CH

32R511R-6CH

6-Channel SOL

SSI132R511R-6CL

32R511R-6CL

8-Channel Flat Pack

SSI 32R511R-8F

32R511R-8F

8-Channel SOW

SSI32R511R-8CW

32R511R-8CW

8-Channel PDIP

SSI 32R511R-8CP

32R511R-8CP

8-Channel PLCC

SSI32R511R-8CH

32R511R-8CH

SSI132R511M

6-Channel SOL

SSI32R511M-6CL

32R511M-6CL

8-Channel SOW

SSi32R511M-8CW

32R511M-8CW

SS132R511RM

6-Channel SOL

SSI 32R511RM-6CL

32R511RM6CL

8-Channel SOW

SSI 32R511RM-8CW

32R511RM-8CW
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SSI 32R511/511R

SSI 32R5111/5111R

4, 6, 8-Channel Ferrite/MIG
Read/Write Devices

ORDERING INFORMATION (Continued)

PART DESCRIPTION

ORDER NO.

PKG. MARK

SSI 32R5111

4-Channel SOL

SS132R5111-4CL

32R5111-4CL

6-Channel PLCC

SSI132R5111-6CH

32R5111-6CH

6-Channel SOL

SS132R5111-6CL

32R5111-6CL

8-Channel SOW

SSI32R5111-8CW

32R5111-8CW

8-Channel PLCC

SSI32R5111-8CH

32R5111-8CH

8-Channel SOL

SSI132R5111-8CL

32R5111-8CL

SSI132R5111R

4-Channel SOL

SSI32R5111R-4CL

32R5111R-4CL

6-Channel PLCC

SS132R5111R-6CH

32R5111R-6CH

6-Channel SOL

SS132R5111R-6CL

32R5111R-6CL

8-Channel SOW

SSI132R5111R-8CW

32R5111R-8CW

8-Channel PLCC

SSI 32R5111R-8CH

32R5111R-8CH

8-Channel SOL

SSI132R5111R-8CL

32R5111R-8CL

SSI32R5111M

6-Channel SOL

SS132R5111M-6CL

32R5111M-6CL

8-Channel SOW

SSI 32R5111M-8CW

32R5111M-8CW

8-Channel SOL

SSI 32R5111M-8CL

32R5111M-8CL

SSI132R5111RM

6-Channel SOL

SS132R5111RM-6CL

32R5111RM-6CL

8-Channel SOW

SSI32R5111RM-8CW

32R5111RM-8CW

8-Channel SOL

SSI132R5111RM-8CL

32R5111RM-8CL

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1990 Silicon Systems, Inc. 1-50 0790



SSI 32R512/512R

15 ® 8 & 9-Channel Thin Film
J ﬂ(“ Read/Write Device

July, 1990
DESCRIPTION FEATURES
The SSI32R512/512R Read/Write devices are bipolar ¢ High performance:
monolithic integrated circuits designed for use with Read mode gain = 150 V/V
two terminal thin film recording heads. They provide a Input noise = 0.85 nV/VHz max.
low noise read amplifier, write current control and data Input capacitance = 35 pF max.
protection circuitry for eight or nine channels. Power Write current range = 10 mA to 40 mA
supply fault protectionis provided by disabling the write Head voltage swing = 7 Vpp

current generator during power sequencing. System
write to read recovery time is significantly improved by
controlling the read channel common mode output
voltage shift in the write mode. They require +5Vand  * Power supply fault protection

+12V power supplies and are available in avariety of o pjyg compatible to the SSI 32R501 & SSI 32R511
package configurations. A mirror image pinout option K i A o

is available to simplify flex circuit layoutinmultiple R/W ~ ® Compatible with two & three terminal thin film heads
device applications. The SSI32R512R option pro- ¢ Write unsafe detection

vides internal 1000Q2 damping resistors.

Write current rise time =9 ns
e Enhanced system write to read recovery time

* 45V, +12V power supplies
* Mirror image pinout option

BLOCK DIAGRAM PIN DIAGRAM
VvDD1 vCC GND wus vDD2
OO , Hox [] 1 2 HaND  GND [] 1 32 []Hox
: T e - : Hoy ] 2 31 NG NC [ 2 31 [JHoy
| onewre ' » ix [ 3 % TS T5Q 8 30 [Hix
, D;TEZCTOR S Hiv [ 4 2 QR AW 4 20 [JHty
p 1 = H2X [ 5 28 [Jwe wc ] 5 28 [] Hax
READ - | peppt Hay [ 6 27 JROY  RDY ] & 27 []Hay
| BUFFER . | PREAMP
ShiA Hax [ 7 26 JROX  RDX[| 7 26 ] Hax
< MULTIPLEXER Hay [ 8 25 []HSO Hso ] 8 25 []HaY
e B : Hax [ 9 24 []HS1 HS1 [] 9 24 [] H4x
‘ _JB— ; : Hay | 10 23 [JHs2 HS2 [] 10 23 [] Hay
s : 1 2 1 2 [H
—| A : HX ] Dvec  vee (] 1) HsX
v DRIVER Hsy [ 12 21 [JwDI WD! [] 12 21 [JHsY
=T Hex [| 13 20 Jwus  wus[] 13 20 [] Hex
CURRENT | :
SOURCE | Hey [| 14 19 [JvbDt  vDD1 [] 14 19 [ HeY
| H7X [] 15 18 [JvoD2  VvDD2 [] 15 18 [JH7X
o 7Y [ 16 17 ONe NG [] 16 17 D H7y
32-LEAD SOW, 32-LEAD SOW
FLATPACK MIRROR

CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R512 addresses up to nine two-terminal
thin film heads providing write drive or read amplifica-
tion. Head selection and mode controlis accomplished
with pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R'W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R512 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the XandY direction of the selected head on each high
to low transition on pin WDI, Write Data Input.

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head.

The magnitude of the write current (0-pk) given by:
w =_Vwe
RWC

where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connected
frompin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

|X, y =__MI_
1+RhWRd
where:
Rh = head resistance + external wire resistance, and

Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WDI, after the fault is corrected, are required to
clear the WUS flag.

« Device in read mode
¢ No write current

» WDI frequency too low
* Device not selected

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The
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resistor value should be chosen such that iw Rw < 3.0V
for an accompanying reduction of (lw)2 Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R512 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs are emitter followers and
are in phase with the "X" and "Y" head ports. These
outputs should be AC coupled to the load. The RDX,
RDY common mode voltage is maintained in the write
mode, minimizing the transient between write mode
and read mode, substantially reducingthe writeto read
recovery time in the subsequent Pulse Detection cir-
cuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
TABLE 2: Head Select
HS3 HS2 HS1 HS0 HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
0 = Low level 1 = High level
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS3 | Head Select

CS 1 Chip Select: a low level enables the device

RW | Read/Write: a high level selects Read mode

WUS o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WDI \ I Write Data In: a negative transition toggles the direction of the head current

HOX - H8X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H8Y

RDX, RDY o* X, Y Read Data: differential read data output

wC * Write Current: used to set the magnitude of the write current

VCC - +5V Logic Circuit Supply

VDD1 - +12V

VvDD2 - Positive Power Supply for Write current drivers

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1, 2 -0.3to +14 vDC
VCC -0.3t0 +7 vDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD2 +0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Output Current RDX, RDY lo -10 mA
WUS Iwus +12 mA
Storage Temperature Tstg -65to +150 °C
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SSI1 32R512/512R

8 & 9-Channel Thin Film

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% VvDC
VDD2 VDD1 - 3.0 to VDD1 VDC
VCC 5+10% VDC
Operating Temperature Tj +251t0 +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - - 34 mA
Write Mode - - 38 mA
Idle Mode - - 14 mA
VDD2 Supply Current Read Mode - - 200 A
Write Mode - - IW+0.4 mA
Idle Mode - - 200 HA
VCC Supply Current Read Mode - - 75 mA
Write Mode - - 56 mA
o Idle Mode - - 60 mA
Power Dissipation (Tj = +135°C) Read Mode - - 800 mwW
Write Mode: Iw = 20 mA, - - 1000 mW
VDD2 = VDD1
Write Mode:Ilw = 40 mA, - - 1140 mw
VDD1 - VDD2 = 3.0V
Idle Mode - - 500 mW
Input Low Voltage (VIL) - - 0.8 VvDC
Input High Voltage (VIH) 2.0 - - vDC
Input Low Current (lIL) VIL = 0.8V -0.4 - - mA
Input High Current (IHL) VIH = 2.0V - - 100 pA
WUS Output Low Voltage (VOL) lol =8 mA - - 0.5 vDC
VDD Fault Voltage 8.5 - 10.0 VDC
VCC Fault Voltage 3.5 - 4.2 VvDC
Head Current (HnX, HnY) Write Mode, 0< VCC <3.5V| -200 - +200 HA
0<VDD1<8.5V
Read/Idle Mode -200 - +200 A
0<VCC<55V
0<VDD1<13.2V
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, lw = 20 mA, Lh= 1.0 uH, Rh = 30Q

and f(WDI) = 5 MHz.

PARAMETER CONDITIONS MIN NOM MAX | UNITS
WC Pin Voltage (Vwc) - [1.65%5% - Vv
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R512R 800 1000 1350 Q
32R512 4 - - kQ
WDI Transition Frequency WUS = low 1.7 - - MHz
Write Current Range 10 - 40 mA

READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and

RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN |NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 125 - 175 VIV
Bandwidth -1dB 1Zs|<5Q, Vin=1 mVpp @ 300 kHz | 25 - - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 45 - - MHz
Input Noise Voltage BW=15MHz, Lh=0,Rh=0 - 0.62 | 0.85| nvAHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input 32R512R | Vin=1mVpp, f =5 MHz 390 - - Q
Resistance 32R512 | Vin=1mVpp, f =5 MHz 640 - - Q
Dynamic Range DC input voltage where gain -3 - 3 mV
falls to 90% of its 0 VDC value,
Vin = VDC +0.5 mVpp, f =5 MHz
Common Mode Rejection Ratio Vin =0 VDC+100 mVpp @ 5 MHz| 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -360 | - | +360] mV
RDX, RDY Common Mode Read Mode 22 [ 29| 36| VDC
Qutput Voltage Write Mode - 2.9 - vDC
Single Ended Output Resistance f=5MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA
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SSI 32R512/512R

8 & 9-Channel Thin Film

Read/Write Device

S5SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, lw =20 mA, Lh=1.0pH, Rh =30Q

and f (WDI) = 5 MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100 mV 10 MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
[
CSto Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 0.6 us
HSn
HSO, 1, 2 to any Head Delay to 90% of 100 mV 10 MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - T3 From 50% points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WDI has 50% duty cycle and - 1 ns
1ns rise/fall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0uh, Rh=0Q - 9 ns
WDI _\
<— 102 —’l ¢— TD1 —
WuUs B \ /
— TD3
HEAD N / \ / \
CURRENT
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
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SSI 32R512/512R
8 & 9-Channel Thin Film
Read/Write Device

0790 - rev.

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 32R512R 539 595 Q
32R512 1200 1500 Q
Differential Input Capacitance (Max.) 32 34 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 32R512R 391 458 Q
32R512 643 846 Q
Differential Input Capacitance (Max.) 33 35 pF
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SSI 32R512/512R

8 & 9-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

Hox [} 1 32 []GND
Hoy [] 2 31 [INC
HiIX ] 3 30 [JTS
HIY [] 4 23 [1RW
H2X [] 5 28 [wc
H2y [| 6 27 [] RDY
H3X [] 7 26 [] RDX
Hay (] 8 25 []HSo
Hax [] 24 [] Hst
Hay [] 10 23 []HSs2
H5X [ 11 22 [lvee
Hsy [ 12 21 Jwol
Hex [] 13 20 []wus
Hey [] 14 19 [] vOD1
Hrx ] 15 18 [] voD2
Hry [] 16 17 INne
8-Channel
32-Lead SOW
Hox [ 1 34 []ano
wov [ 2 33 []Hs3
ix [ 32[]5
Hiv [ 4 31 []rW
Hx[15 30 [Jwe
szE 6 29 [ ROY
wax [] 7 28 [] Rox
Hy []s 27 [] Hso
me 9 26 [ Hs1
Hay [ 10 25] Hs2
Hsx [ 11 24 [Jvee
Hsv [ 12 23 [Jwol
Hex [ 13 22 [Jwus
Hev [ 14 21 ] voo1
w7 [ 15 20 {Jvoo2
Hrv [ 16 19 [ Hey
ne [ 17 18 [] Hex
9-Channel
34-Lead SOL

GND ] 1 32 []Hox
Ne ] 2 31 [] Hoy
cs[l 3 30 [JH1X
RW I 4 29 [1H1Y
wci[ s 28 [] H2Xx
ROY [] 6 27 [JH2y
RDX [| 7 26 [1Hax
Hso [] 8 25 [ Hay
Hs1 ] 9 24 [1Hax
HS2 [] 10 23 [] Hay
vee [ 11 22 [] H5X
wo! [} 12 21 [JHsY
wus [] 13 20 [] HeX
vDD1 [| 14 19 [] Hey
vDD2 [| 15 18 [] H7X
NC [] 16 17 [ H7Y
8-Channel
32-Lead SOW
Mirror
GnD [ 1 34 (] Hox
Hss [ 2 33 [] Hoy
s []3 32[] HiX
RW [ 4 31[] HIY
we []s 30 [] Hex
roY []6 29[] Hay
rox []7 28[] Hax
HS0 ﬂ 8 27(] Hav
Hst []9 26 [] Hax
Hs2 E 10 25[] Hay
vee [ 11 24 [] Hsx
wol : 12 23] HsY
wus [ 13 22[] Hex
vopt [} 14 21[] Hey
vooz [] 15 20[] Hrx
Hey [] 16 19[] wrv
Hex [] 17 18] nC
9-Channel
34-Lead SOL
Mirror
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SSI 32R512/512R

8 & 9-Channel Thin Film

Read/Write Device

THERMAL CHARACTERISTICS: Qja

32-Lead SOW 55°C/W
34-Lead SOL 60°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R512 Read/Write IC
8-Channel SOW SSI 32R512-8CW 32R512-8CW
9-Channel SOL SSI 32R512-9CL 32R512-9CL

SSI 32R512R with Internal Damping Resistor

8-Channel SOW

SSI 32R512R-8CW

32R512R-8CW

9-Channel SOL

SSI 32R512R-9CL

32R512R-9CL

SSI 32R512M Mirror Image

8-Channel SOW

SSI 32R512M-8CW

32R512M-8CW

9-Channel SOL

SSI 32R512M-9CL

32R512M-9CL

SSI 32R512RM Mirror Image with Damping Resistor

8-Channel SOW

SSI 32R512RM-8CW

32R512RM-8CW

9-Channel SOL

SSI 32R512RM-9CL

32R512RM-9CL

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data sheet

is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

0790 - rev.
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SSI 32R5121/5121R

Advance Information

1N ® 14-Channel Thin Film
J ﬂ(j’ Read/Write Device -

July, 1990
DESCRIPTION FEATURES
The SSI 32R5121/5121R Read/Write devices are bi-  « High performance:
polar monolithic integrated circuits designed for use Read mode gain = 250 V/V
with two terminal thin film recording heads. They Input noise = 0.85 nV/YHz max.

provide alow noise read amplifier, write current control
and data protection circuitry for up to 14 channels.
Power supply fault protection is provided by disabling
e e Qonealor Ui pOwerSeduerce Wit curentrise time = s
improved by controlling the read channel common * Enhanced system write to read recovery time

mode output voltage shift in the write mode. They ¢ Power supply fault protection

require +5V and +12V power supplies and are avail-  + compatible with two & three terminal thin film heads
able in a variety of package configurations. The . .

SSI 32R512R option provides internal 180Q damping ~ * Write unsafe detection

Input capacitance = 35 pF max.
Write current range = 10 mA to 40 mA
Head voltage swing =7 Vpp

resistors. * +5V, +12V power supplies
VDDt vCC GND wus vDD2
O )
T H13x [] 1 44 [] H12Y
| wamE H13Y ; 2 43 [] H12x
UNSAFE
:| DETECTOR Hox ] 3 42 GND
- — 4 f i Hoy 4 41 HS3
g E ;s —
SELECT & : : HIX [] 5 40 [] CS
s & READ READ
- BUEFER/ PREAMP. : H1Y ] 6 39 [] RW
RDX -
— 7 < Hex [ 7 38 [] wC
RDY - -
B ‘ MULTIPLEXER Hay (] 8 37 [] RDY
- i — H3X [| 9 36 [] RDX
v ‘ ;_ Hay [] 10 35 [] HSO
WDI
O : T WaiTE Hax ] 1 34 [] Hs1
S i FF DRIVER
: wo Hay [| 12 33 [] HS2
WRITE H5X [] 13 32 [] vce
CURRENT
SOURCE HsY [] 14 31 [] wol
woe NG l HeX 0 wus
HeY {] GND
HSo
H7X 0 voD1
HS1 H7Y [] vDD2
HS2 H8X ] H11Y
HS3 HaY ] H11x
HeX 0 HioyY
HaY [ H10x

44-LEAD SOL,
FLATPACK

CAUTION: Use handling procedures necessary
for a'static sensitive component.
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SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI32R5121 addresses up to 14 two-terminal thin
film heads providing write drive or read amplification.
Head selection and mode control is accomplished with
pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/'W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R5121 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the X and Y direction of the selected head on each high
to low transition on pin WDI, Write Data Input.

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head, i.e., into the X-port.

The magnitude of the write current (0-pk) given by:
w =_Vwc
RWC

where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connecied
frompin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

|X, y = .____'W_
1+RhRd
where:
Rh = head resistance + external wire resistance, and

Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a voit-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WD, after the fault is corrected, are required to
clear the WUS flag.

« WDI frequency too low
+ Device not selected
» Open head

« Device in read mode
» No write current

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The

1-62

resistor value should be chosensuchthat Iw Rw <3.0V
for an accompanying reduction of (lw)2 Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R5121 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs are emitter followers and
are in phase with the "X" and "Y" head ports. These
outputs should be AC coupled to the load. The RDX,
RDY common mode voltage is maintained at the write
mode valve, minimizing the transient between write
mode and read mode, substantially reducing the write
to read recovery time in the subsequent Pulse De-
tection circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE

0 0 Write

0 1 Read

1 0 Idle

1 1 Idle

TABLE 2: Head Select
HS3 HS2 HS1 HSO0 HEAD

0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
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SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS3 | Head Select

CS | Chip Select: a low level enables the device

RW | Read/Write: a high level selects Read mode

Wus o Write Unséfe: Open collector output, a high level indicates an unsafe writing
condition

WDI | Write Data In: a negative transition toggles the direction of the head current

HOX - H13X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H13Y

RDX, RDY o* X, Y Read Data: differential read data output

wC * Write Current: used to set the magnitude of the write current

VCC - +5V Logic Circuit Supply

VDD1 - +12V

VDD2 - Positive Power Supply for Write current drivers

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VvDD1, 2 -0.3to +14 vDC
VCC -0.3to +7 vDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD2 +0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 VvDC
Output Current RDX, RDY lo -10 mA
WUS Iwus +12 mA
Storage Temperature Tstg -65 to +150 °C
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SSI 32R5121/5121R

14-Channel Thin Film

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VvDD1 12+ 10% vDC
vDD2 VDD1 - 3.0 to VDD1 VDC
VCC 5+ 10% VvDC

Operating Temperature Tj +25 to +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER . CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - 24 36 mA

Write Mode - 34 46 mA

Idle Mode - 11 16 mA
VDD2 Supply Current Read Mode - 0 200 pA

Write Mode - Iw Iw+ 0.4 mA

Idle Mode - 0 200 HA
VCC Supply Current Read Mode - 52 73 mA

Write Mode - 35 54 mA

Idle Mode - 43 58 mA
Power Dissipation (Tj = +135°C) Read Mode - Co- 800 mw

Write Mode: Iw = 20 mA, - - 1000 mw

VDD2 = VDD1
Write Mode:lw = 40 mA, - - 1150 mw
VDD1 - VDD2 = 3.0V

Idle Mode - - 500 mw
Input Low Voltage (VIL) - - 0.8 VDC
Input High Voltage (VIH) 2.0 - - VvDC
Input Low Current (IIL) VIL = 0.8V -0.4 - - mA
Input High Current (IHL) VIH = 2.0V - - 100 HA
WUS Output Low Voltage (VOL) lol =8 mA - - 0.5 VvDC
VDD Fault Voltage 8.5 - 10.0 VvDC
VCC Fault Voltage 3.5 - 4.2 VDC
Head Current (HnX, HnY) Write Mode, -200 - +200 HA

0<VCC <35V

0<VDD1<8.5V

Read/Idle Mode, -200 - +200 HA

0<VCC<55V

0 <VDD1<13.2V

1-64

0790 - rev.



SSI 32R5121/5121R
14-Channel Thin Film

Read/Write Device

WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, lw = 20 mA, Lh =500 nH, Rh = 30Q

and f(WDI) = 5 MHz.

PARAMETER CONDITIONS MIN. | NOM MAX | UNITS
WC Pin Voltage (Vwc) - 1.65+5% - \
Differential Head Voltage Swing Iw =40 mA 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R5121R 140 180 220 Q

32R5121 4K - - Q
WDI Transition Frequency WUS = low 1.7 - - MHz
Write Current Range 10 - 40 mA
READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and

RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN |NOM| MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 300 kHz 210 | 250 | 290 | VNV
Bandwidth -1dB | [|Zs|<5Q, Vin=1 mVpp @ 300 kHz - 30 - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz | 27 | 45 - MHz
Input Noise Voltage BW=15MHz,Lh=0, Rh=0 - 0.62 | 0.85 | nVvAWHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input 32R5121R | Vin=1mVpp, f =5 MHz 115 - - Q
Resistance 32R5121 Vin =1 mVpp, f=5MHz 640 - - Q
Dynamic Range Peak-to-peak AC input voltage 2.0 - - mVpp
where gain falls to 90% of its
small signal value, f = 5 MHz
Common Mode Rejection Ratio Vin=0VDC+100 mVpp @ 5 MHz| 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -600 - | +600] mV
RDX, RDY Common Mode Read Mode 22 129 ] 36| VDC
Output Voltage Write Mode - 29 - VvDC
Single Ended Output Resistance f=5MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA
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SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh =500 nH, Rh = 30Q

and f(WDI) = 5 MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
R/W
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100mV 10MHz - 0.6 us
‘ Read signal envelope or to 90%
decay of write current
CcS
CS to Select Delay to 90% of write current or to - 0.6 ps
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 0.6 us
HSn
HS0, 1, 2 to any Head Delay to 90 % of 100mV 10MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50 % points, Lh=0ph, Rh=0Q - 32 ns
Asymmetry WDI has 50 % duty cycle and - 1 ns
1ns rise/fall time, Lh=0ph, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
S VAVAVAVAYA A
«— TD2 _—>| «— 01 —»
wus o \
—_— TD3
HEAD ] / \ / \
CURRENT
(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
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SSI 32R5121/5121R
14-Channel Thin Film
Read/Write Device

0790 - rev.

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 32R5121R 165 185 Q
32R5121 1200 1500 Q
Differential Input Capacitance (Max.) 32 34 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj =25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 32R5121R 115 125 Q
32R5121 640 850 Q
Differential input Capacitance (Max.) 33 35 pF
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SSI1 32R5121/5121R
14-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS

(Top View)

H13X 9’1—_—43‘] Hi12y
H13Y [} 2 43 [J Hi2X
HoX [} 3 42 [] GND
Hoy [] 4 41 D HS3

HIX ] 6 40 1 TS

HIY [] 6 39 [] RW
Hex [] 7 38 [] WC

Hey [] 8 37 [] RDY
Hax ] 9 3 [] RDX
H3Y ] 10 35 p HSO0
Hax [} 1 34 [] HS1

Hay [} 12 33 [] Hs2
H5X [] 13 32 [] vee
HsY [] 14 31 [] WDI

Hex [} 15 30 [] wus
HeY [] 16 29 [] GND
H7X 17 28 [] vDD1
H7Y [] 18 27 [J vDD2
Hex [] 19 26 [] H11Y
HeY [] 20 25 [] H11X
Hox [] 21 24 [] HiOY
Hoy [] 22 23 [] H10X

44-Pin SOL

Hex [
Hey []
H3X q
Hay []
Hax []
Hay (]
Hsx []
HsY []
Hex [}
HeY []

H7X []

THERMAL CHARACTERISTICS: @ja

44-Pin PLCC

44-Lead SOL 50°C/W
44-PLCC 60°C/W
> X > X o
r X 3 5 2 2 % ¥ =z 3
I T % g I I I I [0] I B
) s B o IO e TS e O e S e O e N s S s B s Y e B
6 5 4 3 2 1 44 43 42 41 40
7 O 39f | AW
8 38(] wic
9 37[] Roy
10 36{] RDX
1" 35[] Hso
12 SSI 32R5121 - 14CH 34(7] Hs1
13 33(] Hs2
14 32[] vee
15 31[] wol
16 30(] wus
17 29[7 GND
L 18 19 20 21 22 23 24 25 .26 27 28
SN R NN (g NS NN [ NS G SN R SESE R NN G GREE f GHD S )
> x> x > X > X > o =
N ® @ @ @ © ©o = - a o
X I I I I E E T E g g

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do not use for

final design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc.
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SSI 32R515R

Preliminary Data

July, 1990

15 ® 9, 10-Channel Ferrite/MIG
J ﬂ(‘l Read/Write Device

DESCRIPTION FEATURES

The SSI 32R515R is a bipolar monolithic integrated ¢ High Performance

circuit designed for use with center-tapped ferrite or Read Mode Gain = 100V/V
MIG recording heads. It provides a low noise read
path, write current control, and data protection circuitry input Noise = 1.5 nV/YHz max.

for as many as 10 channels. The SSI 32R515R re- Input Capacitance = 20 pF

quires +5V and +12V power supplies and is available Write Current Range = 10 mA to 50 mA

in a variety of packages.
e Enhanced system write to read recovery time

The SSI32R515R includes internaldampingresistors. ¢ Power supply fault protection
The SSI 32R515RM is functionally equivalent to the
SSI 32R515R however, it has the mirror image pin
arrangement to simplify layout when using multiple ¢ Programmable write current source

devices. * Includes write unsafe detection
* TTL compatible control signals
* +5V, +12V power supplies
* Mirror image package option

¢ Designed for center-tapped ferrite or MIG heads

VDD! VCC  GND wus vDD2 VCT
i l I Hox [ 1 34 [] GND
T Hoy 2 33 HS3
WRITE CENTER HOX . .
UNSAFE TAP s
DETECTOR DRIVER Hov HiX : 3 32 []
Y 4 3t RW
RW [ f * l HIX wiv [ I
MODE L Hax [ s 30 [] we
SELECT READ HIY
s ] | BUFFER ,.:SSP Hey [1 6 29 [] ROY
H2X
RDX Hax ] 7 28 [] RDX
< Z MULTIPLEXER HoY
RoY 8 27 [] Hso
B Hax WY 8 onsisn
9
- HX (9 Chamnets 26 [ HS!
Q \y HaY
- Hay [] 10 25 [] HS2
wol ) | HaX
WRITE H5X lj " 24 [] vee
WOFF DRIVER ey
Hsy [] 12 23 [] wol
VOLTAGE WRITE H5X
FAULT CURRENT nex [] 13 22 [] wus
DETECTOR, SOURCE H5Y
HSO : HeY q 14 21 [] voot
HeX d
st o Hrx [ 15 20 [] vop2
H7Y q 16 19 [] ver
HS2 WX
Hex [ 17 18 [] HeY
HS3 WY
we Hax 34-LEAD SOL
H8Y
HOX
HaY CAUTION: Use handling procedures necessary
for a static sensitive component.
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SSI 32R515R
9, 10-Channel Ferrite/MIG
Read/Write Device

CIRCUIT OPERATION

The SSI32R515 gives the userthe ability to address up
to 10 center-tapped ferrite heads and provide write
drive or read amplification. Head selection and mode
control is accomplished using the HSn, CS and R/W
inputs as shown in tables 1 & 2. Internal pullups are
provided for the CS & R/W inputs to force the device
into a non-writing condition if either control line is
opened accidentally.

TABLE 1: Mode Select

CS R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS3 HS2 HS1 HSO0 HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
0 = Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R515 as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write current is toggled between the X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwe from pin WC to
GND and is given by:

Iw = K/Rwc, where K = Write Current Constant

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

» Head open » Head center tap open
« WDI frequency too low  Device in read mode
« Device not selected » No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

Tofurther assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write to read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a level within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistorvalue is 96Q x 50/Iw (Iw in mA). Atlow
write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connecied directly io VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R515 as a low noise differential
ampilifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y" head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.
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SSI 32R515R
9, 10-Channel Ferrite/MIG

Read/Write Device

PIN DESCRIPTIONS

NAME 10 DESCRIPTION

HS0-HS3 | Head Select

CS | Chip Select: a low level enables device

RW | Read/Write: a high level selects read mode

WUuUS o Write Unsafe: a high level indicates an unsafe writing condition
WDI I Write Data In: negative transition toggles direction of head current
HOX-H9X Vo] X,Y head connections

HOY-H9Y

RDX, RDY o* X, Y Read Data: differential read signal out

wC . Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

VDD1 - +12V

VvDD2 - Positive power supply for the center tap voltage source

GND - Ground

* When more than one Read/Write device is used, these signals can be wire OR'ed.

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3to +14 VDC
DC Supply Voltage VvDD2 -0.3to +14 VvDC
DC Supply Voltage VCC -0.3t0 +6 VvDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 vDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 vDC
WUS Pin Voltage Range Vwus -0.3t0 +14 vDC
Write Current Zero Peak Iw 60 mA
Output Current RDX, RD lo -10 mA
Output Current Iver -60 mA
Output Current lwus +12 mA
Storage Temperature Range Tstg -65 to 150 °C
Package Temperature PLCC, SO 215 °C
(20 sec Reflow)
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SSI 32R515R

9, 10-Channel Ferrite/MIG

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 VvDC
DC Supply Voltage VvCC 45 5.0 55 VvDC
Head Inductance Lh 3 15 uH
RCT Resistor RCT* | w=50mA 91 96 101 Q
Write Current w 10 80 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 50 mA. At other Iw levels refer to Applications Information that follows this specification.
DC CHARACTERISTICS ,
Unless otherwise specified, recommended operating conditions apply.
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current Read/Idle Mode 35 mA
Write Mode 30 mA
VDD Suppiy Current Idle Mode 20 mA
(sum of VDD1 and VDD2) Read Mode 35 mA
Write Mode 20 +w mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mwW
Read Mode 600 mwW
Write Mode, Iw =50 mA, 900 mw
RCT = 0Q
Write Mode, IW = 50 mA 660 mwW
RCT = 96Q
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SSI 32R515R

9, 10-Channel Ferrite/MIG

Read/Write Device

DC CHARACTERISTICS (Continued)

DIGITAL I/O
PARAMETER CONDITIONS MIN NOM [ MAX UNITS
ViL Input Low Voltage 0.8 VvDC
VIH Input High Voltage 2.0 vCcC vDC
+0.3
liL Input Low Current VIL = 0.8V -0.4 mA
IIH Input High Current VIH = 2.0V 100 pA
VOL  WUS Output Low Voltage IOL =8 mA 0.5 VDC
IOH WUS Output High Current VOH = 5.0V 100 HA
WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Center Tap Voltage VCT | Write Mode 6.0 VvDC
Head Current (per side) Write Mode, -200 200 HA
0<VCC<3.7V,
0<VDD1<8.7V
Write Current Range 10 50 mA
Write Current Constant “K” 2.375 2.625
lwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 100 HA
RDX, RDY Output Offset Voltage Write/Idle Mode -20 +20 mV
RDX, RDY Common Mode Write/Idle Mode 53 VvDC
Output Voltage
RDX, RDY Leakage RDX, RDY =6V -100 100 pA
Write/Idle Mode
READ MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Center Tap Voltage Read Mode 3.0 4.0 5.0 VvDC
Head Current (per side) Read or Idle Mode -200 200 HA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (differential) 100 A
Input Offset Voltage Read Mode -4 +4 mV
Common Mode Output Voltage Read Mode 45 6.5 VvDC
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SSI 32R515R
9, 10-Channel Ferrite/MIG
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
Unless otherwise specified, recommended operating conditions apply and Ilw =35 mA, Lh= 10 uH, Rd=750Q
32R515 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 7.0 V(pk)
Unselected Head Transient Current 5 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 458 610 763 Q
WDI Transition Frequency WUS = low Iw =35 mA 250 kHz
‘ LH = 4-10 pH
WUS = low Iw =20 mA 400 kHz
o LH=4puH
READ MODE
PARAMETER CONDITIONS MIN NOM MAX UNITS
Differential Voltage Gain Vin = 1 mVpp @ 300 kHz, 85 115 VIV
RL(RDX), RL(RDY) = 1 kQ
Dynamic Range DC Input Voltage, Vi, -3 +3 mv
Where Gain Falls
by 10%. Vin = Vi +
0.5 mVpp @ 300 kHz
Bandwidth (-3dB) |Zs| < 59, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 1.5 nVAHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 20 pF
Differential input Resistance f=5MHz 373 735 Q
Common Mode Rejection Ratio Vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin = 0 mVpp
Single Ended Output Resistance f=5MHz 30 Q
Output Current AC Coupled Load, +2.1 mA
RDX to RDY
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SSI 32R515R

9, 10-Channel Ferrite/MIG

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (Continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W To Write Delay to 90% of 1.0 us
Write Current
R/W to Read Delay to 90% of 1.0 us
100 mV, 10 MHz Read
Signal Envelope or
to 90% decay of
Write Current
CS to Select Delay to 90% of Write 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope
CS to Unselect Delay to 90% Decay 1.0 us
of Write Current
HSO - HS3 to any head Delay to 90% of 100 mV, 600 ns
10 MHz Read Signal
Envelope
WUS-Safe to Unsafe - TD1 w=35mA LH=4-10uH| 1.6 8 us
Iw=20mA, LH =4 yH 1.0 5.0 us
WUS-Unsafe to Safe - TD2 Iw =35 mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns
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SSI 32R515R

9, 10-Channel Ferrite/MIG
Read/Write Device

WDI —\

wWus

HEAD
CURRENT
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«— TD2 —p
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FIGURE 1: Write Mode Timing Diagram
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100 pF
o
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4 see Note 1
RCT

|

| MICROPROCESSOR [¢

LOGIC
SUPPORT

h 4

FILTER ‘—’
v

T+

see Note 2

—

AGC
AMPLIFIER

READ
DATA

LEVEL
QUAL

§SI 32P541 READ DATA PROCESSOR

—

NOTES

outputs can be wire-OR'ed.

to all chips may be used.

ground, with as short a path as possible.
4. To reduce ringing due to stray capacitance this resistor should be located close to the 32R515. Where this is not
desirable a series resistor can be used to buffer along WC line. In multi-chip applications a single resistor common

1. Anexternal resistor, RCT, given by; RCT = 96 (50/lw) where Iw is the zero-peak write current in mA, can be used
to limit internal power dissipation. Otherwise connect VDD2 to VDD1.
2. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application these

3. The power bypassing capacitor must be located close to the 32R515 with its ground returned directly to device

vee
wus

RDY

HSn

VDDt VDD2 VCT

HoX

Hoy
H1X

881 32R515
H3Y

HaY
HsX

HSY
HeX

HeY
H7X

H7Y
H8x

HBY
HIX

WL YL

HoY

WC  GND

see Note 4

RWC

FIGURE 2: Applications Information
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SSI 32R515R
9, 10-Channel Ferrite/MIG
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
Hox [] 1 34 [] GND GND [] 1 34 [] Hox Hox [] 1 36 [] GND GND [] 1 36 [] Hox
Hoy [] 2 33 [] Hs3 Hs3 [] 2 33 [] Hoy Hoy [] 2 35 [] Hs3 Hs3 [] 2 35 [] Hoy
Hix [] 3 32 []T8 Csda 32 [] Hix HIX [ 3 % []Ts TS (]s 34 ] Hix
HiY [} 4 a1 [] RW AW [] + 31 [] my Hiv [} 4 » [1pW AW [ 4 3 [] v
H2x [] 5 30 [Jwe wec(]s 30 [] Hax Hex s % [] we wcds 32 [] wex
oy E 6 20 [] ROY rov [ & 20 [] Hay H2y [] 6 3t [] RDY RDY E 6 31 [] Hay
7 30 [] RDX ROX [ 7 30 [] Hax
Hax [ 7 28 [] RDX RDX [] 7 28 [] Hax Hax [ z !
Hay [ 8 29 [] Hso Hso [] 8 29 [] Hay
Hay Ij 8 27 [] Hso Hso [] & 27 [] Hay 0 somsisn O° sansisnu 2 !
32R515R 32R515RM D 10 o [ st Wt [ o 10 26 [ Hax
Hax [0 oo 26 [1 4t Hs1]e g e 26 []Hax e Channels Channels
annel anne Hav ] 10 27 [] Hs2 sz [] 10 27 [] Hay
Hay [] 10 25 [] Hs2 Hs2 [] 10 25 [] Hay
Hsx [ 11 26 [] vee vee [ 11 26 [] HsX
H 11 24 [] vee 11 24
ox ! vee ] [ hex sy [] 12 25 [] wol wol [ 12 25 [] Hsy
Hsy [] 12 23 [] wol wot [] 12 23 [] HsY wex [ 19 24 [] wus wos [] 13 24 [] Hex
Hex [} 13 2 {Jwus wus [} 13 22 [] Hex Hey [| 14 23 {] voo1 vop1 [ 14 23 [] Hey
Hev [ 14 21 [] voot voD1[] 14 21 [] Hey Hrx [ 15 22 [] voo2 vopz [] 15 22 [] Hrx
H7X [ 15 20 [] vop2 vop2 ] 15 20 [] H7X wry [ 16 21 [Jver ver 116 21 [] oy
H7y [ 18 19 [] ver ver ] 16 19 [] H7Y Hex [] 17 20 [] Hoy Hoy [ 17 20 [] Hex
Hex [ 17 18 [] HaY Hay [] 17 18 [] Hex Hey [] 18 19 [] Hox Hox [] 18 19 [] Hey
34-Lead SOL 34-Lead SOL 36-Lead SOM 36-Lead SOM
Mirror Image Mirror Image
E 8 o> X
SRS SR} %
2222258%822¢%
e S
( 28 27 26 256 24 23 2 21 20 19 18
WUS (]2 17 I H8X
WDI [ 2 16 0 H7Y
vCcC g3 15 1 H7X
HS2 [ 14 1 HeY
HS1 [ 33 32R515R 13 1 H6X
12 ]| H5Y
HS0 a4 10 Channels f
RDX [ 3s 11 0 H5X
RDY % 1o p Hay THERMAL CHARACTERISTICS: @ ja
WC a7 ° E H4X
RW 2 8 0 H3Y 34-Lead SOL 50°C/W
N/C [ 7 ) H3X
0 41 42 48 4 1 2 3 4 5 6 36-Lead SOM 50°C/W
N L= L= =3 L=} L= T L=} 0 o L= -
O
S9BBLEBEEIEE 44-lead | PLCC | 60°C/W
IGIIIIICI

44-Lead PLCC
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SSI 32R515R

9, 10-Channel Ferrite/MIG

Read/Write Device

ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R515R

9-Channel SOL SSI 32R515R-9CL 32R515R-9CL

10-Channel PLCC

SSI 32R515R-10CH

32R515R-10CH

10-Channel SOM

SSI 32R515R-10CM

32R515R-10CM

SS132R515RM

9-Channel SOL

SSI 32R515RM-9CL

32R515RM-10CL

10-Channel SOM

SSI1 32R515RM-10CM

32R515RM-10CM

Preliminary Data: Indicates a product not completely released to production. The specifications are based on preliminary evaluations and
are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680, (714) 731-7110, FAX: (714) 731-5457 =

©1989 Silicon Systems, Inc.
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

Preliminary Data

ilizon ﬁJfaﬂf

July, 1990

DESCRIPTION FEATURES

The SSI 32R516 is a bipolar monolithic integrated o
circuit designed for use with a center-tapped ferrite or
MIG recording heads. The SSI 32R516 offers the
performance upgrades of the SSI 32R511 along with
improved head port characteristics and increased
read gain. It provides a low noise read path, write
current control, and data protection circuitry for as
many as 8 channels. The SSI 32R516 requires +5V .
and +12V power supplies and is available in a variety .
of packages.

The SSI 32R516R performs the same function as the

SSI 32R516 with the addition of internal 650Q ®
damping resistors. The SSI 32R516M and SSi .
32R516RM are functionally equivalent to the
SSI132R516 and SSI 32R516R however, they have
the mirror image pin arrangement to simplify layout .

High performance

Read mode gain = 120 V/V

Input noise = 1.3 nV/NHz maximum
Input capacitance = 18 pF

Write current range = 10 mA to 60 mA

Enhanced system write to read recovery time
Power supply fault protection

Pin compatible with the SSI 32R501 &
SSI 32R511

Designed for center-tapped ferrite or MIG heads
Programmable write current source

Easily multiplexed for larger systems

Includes write unsafe detection

TTL compatible control signals

when using multiple devices. e 45V, +12V power supplies
* Mirror image pin arrangements
BLOCK DIAGRAM PIN DIAGRAM

vDD1 vCC GND Wwus vbD2 VCT

bt

WRITE
UNSAFE
DETECTOR

MULTIPLEXER

VOLTAGE |
FAULT |
DETECTOR

Hox [] 1 32 [] GND
Hoy [ 2 a [ ne
HiX [] 3 30 [] TS
Hiv [] 4 20 [] AW
HX [] 5 28 ] we
Hay [ e 27 [] ROY
Hax [} 7 26 [] RDX
Hay [[ 8 S2RSIES 25 [] Hso
HX [0 crameis 24 [ HST
Hay [] 10 23 [] Hs2
Hsx [] 11 22 [] vee
Hsy [] 12 21 [] woi
Hex [] 13 20 [] wus
Hey [] 14 19 [] voD1
Hx [] 15 18 [] vDD2
Hry [] 16 17 [] vet
32-LEAD SOW

0790 - rev. 1-79
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

CIRCUIT OPERATION

The SSI32R516 gives the userthe ability to address up
to 8 center-tapped ferrite heads and provide write drive
orread amplification. Head selection and mode control
is accomplished using the HSn, CS and R/W inputs as
shownintables 1 & 2. Internal pullups are provided for
the CS & R/W inputs to force the device into a non-
writing condition if either control line is opened acciden-
tally.

TABLE 1: Mode Select

CS R/W MODE
0 0 Write
1 Read
1 X Idle
TABLE 2: Head Select
HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
0 =Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R516 as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write currentis toggled betweenthe X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

lw = K/Rwc, where K = Write Current Constant

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

» Head open « Head center tap open
» WDI frequency too low < Device in read mode
» Device not selected « No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

To further assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write to read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a level within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistorvalue is 82Q x 60/iw (lwin mA). Atlow
write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1,

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R516 as a low noise differential
amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.
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SSI32R516/516R
4, 6, 8-Channel Ferrite/MIG

Read/Write Device
PIN DESCRIPTIONS
NAME o] DESCRIPTION
HS0-HS2 | Head Select
cS I Chip Select: a low level enables device
RW 1 Read/Write: a high level selects read mode
Wus o* Write Unsafe: a high level indicates an unsafe writing condition
WDI | Wirite Data In: negative transition toggles direction of head current
HOX-H7X 110 X,Y head connections
HOY-H7Y
RDX, RDY o* X, Y Read Data: differential read signal out
WC * Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap
vCcC - +5V
VDD1 - +12V
VvDD2 - Positive power supply for the center tap voltage source
GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.
ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VDD1 -0.3to +14 vDC
DC Supply Voltage vDD2 | -0.3t0 +14 vDC
DC Supply Voltage VvCC -0.3t0 +6 vDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 VvDC
Head Port Voltage Range VH -0.3to VDD1 + 0.3 VDC
WUS Pin Voltage Range Vwus -0.3t0 +14 VDC
Write Current Zero Peak W 90 mA
RDX, RDy OQutput Current lo -10 mA
VCT Output Current Iver -90 mA
WUS Output Current Iwus +12 mA
" Storage Temperature Range Tstg -651t0.150 °C
Lead Temperature PDIP, Flat Pack
(10 sec Soldering) 260 °C
Package Temperature PLCC, SO
(20 sec Reflow) 215 °C
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SSI1 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VDD1 10.8 12.0 13.2 vDC
DC Supply Voltage VCC 45 5.0 5.5 vDC
Head Inductance Lh 5 10 uH
Damping Resistor RD | 32R516 only 500 2000 Q
RCT Resistor RCT* | w=60mA 82 Q
Write Current W 10 60 mA
Junction Temperature Range Tj +25 +135 °C
*For lw = 60 mA. At other Iw levels refer to Applications Information that follows this specification.
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM | MAX UNITS
VCC Supply Current Read/idie Mode 30 mA
Write Mode 30 mA
VDD Supply Current Idle Mode 20 mA
(sum of VDD1 and VDD2) Read Mode 40 mA
Write Mode 20 + w mA
Power Dissipation (Tj = +125°C) Idle Mode 400 mw
Read Mode 620 mw
Write Mode, IW = 45 mA, 800 mw
RCT = 0Q
Write Mode, IW = 45 mA, 610 mw
RCT =110Q
Write Mode, IW = 60 mA 680 mw

RCT = 82Q
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SSI 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

DC CHARACTERISTICS (continued)

DIGITAL /O
PARAMETER CONDITIONS MIN NOM [ MAX UNITS
VIL Input Low Voltage 0.8 vDC
VIH - Input High Voltage 2.0 vcc vDC
) +0.3
L Input Low Current VIL = 0.8V -0.4 mA
IH Input High Current VIH = 2.0V 100 HA
VOL  WUS Output Low Voltage IOL =8 mA 0.5 VvDC
IOH  WUS Output High Current VOH = 5.0V 100 HA
WRITE MODE
Center Tap Voltage VCT | Write Mode 6.9 VvDC
Head Current (per side) Write Mode, -200 200 HA
0<VCC<3.7V,
0<VDD1<8.7V
Write Current Range 10 60 mA
Write Current Constant “K” IW=10-45mA 2.375 2.625
Write Current Constant “K” IW =45 - 60 mA 2.3 2.625
Iwc to Head Current Gain 0.99 mA/mA
Unselected Head Leakage Current 85 pA
RDX, RDY Output Offset Voltage Write/ldle Mode -20 +20 mV
RDX, RDY Common Mode Write/Idle Mode 55 vDC
Output Voltage
RDX, RDY Leakage RDX, RDY =6V -100 100 HA
Write/Idle Mode
READ MODE
Center Tap Voltage Read Mode 4.2 VvDC
Head Current (per side) Read or Idle Mode -200 200 HA
0<VCC<55V
0<VDD1<13.2V
Input Bias Current (per side) 45 UA
Input Offset Voltage Read Mode -4 +4 mV
Common Mode Output Voltage Read Mode 45 55 6.5 VvDC




SSI 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING
(Unless otherwise specified, recommended operating conditions apply and IW = 35 mA, Lh =5 pH,

Rd = 750Q (32R516) only, f(WDI) = 5 MHz, CL(RDX, RDY) < 35 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNITS
Differential Head Voltage Swing 7.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 15 pF
Differential Output Resistance 32R516 10K Q
32R516R 430 650 870 Q
WDI Transition Frequency WUS = low 125 KHz
READ MODE
Differential Voltage Gain Vin = 1 mVpp @ 300 kHz,| 100 120 140 A"
RL(RDX), RL(RDY)
=1KQ
Dynamic Range AC Input Voltage, Vi, -3 mVpp
Where Gain Falls
by 10%. V +f = 300 KHz
Bandwidth (-3dB) 125} <5, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 1.0 1.3 nVAHz
Lh=0,Rh=0
Differential Input Capacitance f=5MHz 14 18 pF
Differential Input Resistance 32R516, f =5 MHz 2K Q
Differential Input Resistance 32R516R, f = 5 MHz 350 800 Q
Common Mode Rejection Ratio vem = VCT + 100 mVpp 50 dB
@ 5 MHz
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on 45 dB
VDD1, VDD2 or VCC
Channel Separation Unselected Channels: 45 dB
Vin=100 mVpp @ 5 MHz;
Selected Channel:
Vin = 0 mVpp
Single Ended Output Resistance f=5MHz 30 . Q
Output Current AC Coupled Load, +2.1 mA
RDX to RDY
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM MAX UNITS

R/W To Write Delay to 90% of 15 7 us
Write Current

R/W to Read Delay to 90% of .25 7 us

100 mV, 10 MHz Read
Signal Envelope or

to 90% decay of

Write Current

CS to Select Delay to 90% of Write 2 1.0 us
Current or to 90% of
100 mV, 10 MHz Read
Signal Envelope

CS to Unselect Delay to 90% Decay A 1.0 us
of Write Current
HSO - HS2 to any head Delay to 90% of 100 mV, .25 1.0 us
10 MHz Read Signal
Envelope
WUS, Safe to Unsafe - TD1 iw =35 mA 1.6 8.0 us
WUS, Unsafe to Safe - TD2 w=35mA 1.0 us
Head Current (Lh = 0 uH, Rh = 0Q)
Prop. Delay - TD3 From 50% Points 25 ns
Asymmetry WDI has 50% Duty Cycle 1 ns

and 1ns Rise/Fall Time

- U N

<— TD2 —»' «— D1 —»

wus \

—»| |4—TD3

HEAD
CURRENT

(x-ly)

FIGURE 1: Write Mode Timing Diagram
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

READ
DATA

+5V +12v

see Note 4 _E*r
:l: 4

100 pF see Note 1

RCT

W

01w
- VvCC VDDt VDD2 VCT

see Note 2
| MICROPROCESSOR wus Hox %
l HoY
HIX
for 3
I LoGIc
P SUPPORT HIY
- —| T3 H2x
EES
FILTER Hay
| Hax
see JN“’“’ 3 SS132R516 %}““'
I RDX Hay
l_‘ﬂ E Hax
B =3
oK AMPLIFIER HaY
LEVEL HsX
<= EES
HsY
SS1 32P541 READ DATA PROCESSOR o
H7X
P| Hsn % 3
wry |

WC  GND

RWC %
see Note 5 S

NOTES =

1. Anexternal resistor, RCT, given by; RCT = 82 (60/lw) where Iw is the zero-peak write current in mA,
can be used to limit internal power dissipation. Otherwise connect VDD2 to VDD1.

2. Damping resistors not required on 32R516R versions.

3. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.

4.  The power bypassing capacitor must be located close to the 32R516 with its ground returned directly
to device ground, with as short a path as possible.

5.  Toreduce ringing due to stray capacitance this resistor should be located close to the 32R516. Where

this is not desirable a series resistor can be used to buffer a long WC line. In multi-chip applications
a single resistor common to all chips may be used.

FIGURE 2: Applications information
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

PACKAGE PIN DESIGNATIONS (Top View)

HOX [] 1 28 [] GND GND ] 1 28 [] Hox
Hoy [] 2 27 [] ne ne[] 2 27 [] Hoy
S 5 %885 3
HIX [] 3 2sF|b'§ Ts(]s 26 [] HIX g £ 2 22 ¢ 2
| I | fum | £ fum | jum §
HIY [] 4 25 [] AW RW [] 4 25jmv 18 17 16 15 12 18 12 )
HX [ s 24t|wc wc[]s 24 [] Hx HS2 [] 19 11 [J H5X
Hay [| 6 23 [] RDY ROY [] & 23 T] HaY HSt H 20 10 ] Hay
x[7 smses 2] 32R516M-6/ 1 vox
Hax [ 7 22 [] RDX RDX [] 7 32Rs16RM-6 22 [] Ha!
32R516R-6 q p HSO ] 21 9 [1 Hax
Hay [ 8 Cha:nels 21 [] Hso Hso [| 8 Channels 21 [] Hay RDX [ 22 3295;6(;/:”22116H-6 g i Hav
mxd 9 20 1 Hst [] o 20 [] Hax
[ Hs ' ] RDY [] 23 7 I H3X
Hay [] 10 19 [] HS2 Hs2 [] 10 19 [] Hay
weC [] 24 6 [I Ha2y
Hsx [] 11 18 [] vce vee [ 11 18 [] Hsx
RW [] 25 5] H2x
HsY [ 12 17 {] wol woi [] 12 17 [] HsY 26 27 8 1 2 3 4
=} L=} L= L= L= T —J
ver [] 13 16 [] wus wus [} 13 16 [] ver 9 22 3z I3
voD2 [] 14 15 [] voD1 voD1 [] 14 15 [] voD2 © 5 x x x <
28-Lead PLCC
28-Lead SOL 28-Lead SOL
Mirror Image
Hox [] 1 32 D GND GND ] 1 32 [] Hox GND [] 1 24 ] nC
Hoy ] 2 :nqwc Ne [] 2 31 [] Hoy ne ] 2 23 [JC8
HIX [] 3 3ot|€§ CTS[]3 30 [] HIX Hox [] 3 22 [] RW
HIY [] 4 29 [] RW RW [] 4 zspmv Hoy [] 4 21 [Jwe
H2x ] 5 28 [] we we [] s 28 [] H2x HIX[] 5 20 [] ROY
w2y [] & 27 [] roOY ROY [] 6 27 [ Hay HIY [ 6 soerena 19 [] AOX
HaX 17 26 [] RDX ROX [] 7 26 [] Hax HX [] 7 Cha:nels 18 [] Hso
32R516-8/ 32R516M-8/
Hay [l 8 oo e 25 [ HSO HS0 [} 8 4opcierms 25 [ HAY Hay [] 8 17 [] Hs1
Hax [] s Cha:nels 24 [] Hs1 Hst [ o Cha:nels 24 [] Hax Hax [ 9 16 [] vee
Hay [] 10 23 [] Hs2 Hs2 [] 10 23 [] Hay Hay [] 10 15 ] wol
HsX [] 11 22 [] vee vee ] 11 22 ] HsX ver [ 1 14 [] wus
HsY [] 12 21 [] wor wol [] 12 21 [:] HsY vop2 [} 12 13 [] voD1
Hex [] 13 20 [] wus wus [] 13 20 [] Hex
Hey [] 14 19 [] voD1 vop1 [] 14 19 [] Hey 24-Lead SOL
H7X ] 15 18 [] voD2 vob2 [] 15 18 [] H7X
H7Y [] 16 17 [] ver vet [] 18 17 [] H7Y
32-Lead SOW 32-Lead SOW

Mirror Image
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SSI1 32R516/516R

4, 6, 8-Channel Ferrite/MIG

Read/Write Device

PACKAGE PIN DESIGNATIONS (Continued)

Hox []
Hoy []
HiX []
H1Y []
Hax []
Hay []
Hax [}
Hay []
Hax []
Hay [}
H5X []
HsY []
Hex []
HeY []
H7X ]
H7Y ]

ver []

1 34
2 33
3 32
4 31
5 30
6 29
7 28
8 27
9 32Rs16-8/ 26

32R516R-8

10 g-Channels 25
1 24
12 23
13 22
14 21
15 20
16 19
17 18

p GND
1 Nne
[ Ne
[] T8
1 RW
1] we
1] RDY
RDX
@ HS0
j HS1
[ Hs2
1] vec
1] woi
] wus
] ne
[ vob1

[ vooz

34-iLead SOL

GND [] 1 34 DHOX
ne ]2 33 ;]HOY
NC ] 3 32 [] HIX
TS[]4 31 [J H1Y
RW [] 5 30 [] HaX
wec[]e 29 [] Hay
ROY [] 7 28 [] HaX
RDX [] 8 27 [] HaY
HSo [ 9 somste-es 26 [] HaX
Hs1 [] 10 ?.zéf;’,ff;.i 25 [] HaY
Hs2 [] 11 24 [ HsX
vee [] 12 23 [] HsY
woi [] 13 22 [ Hex
wus [ 14 21 ] Hey
Nne []1s 20 [] H7X
vDD1 q 16 19 [] H7Y
vbp2 [] 17 18 []veT
34-Lead SOL

THERMAL CHARACTERISTICS: @ja

Mirror Image

24-lead SOL 80°C/W
28-lead PLCC 65°C/W

SOL 70°C/W
32-lead SOW 55°C/W
34-lead SOL 50°C/W
44-lead PLCC 60°C/W
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SSI 32R516/516R
4, 6, 8-Channel Ferrite/MIG
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK
SSI32R516
4-Channel SOL SSI 32R516-4CL 32R516-4CL
6-Channel PLCC SSI 32R516-6CH 32R516-6CH
6-Channel SOL SSI 32R516-6CL 32R516-6CL
8-Channel SOW SSI 32R516-8CW 32R516-8CW
8-Channel SOL SSI132R516-8CL 32R516-8CL

SSI32R516R

4-Channel SOL

SSI 32R516R-4CL

32R516R-4CL

6-Channel PLCC

SSI 32R516R-6CH

32R516R-6CH

6-Channel SOL

SSI132R516R-6CL

32R516R-6CL

8-Channel SOW

SSI 32R516R-8CW

32R516R-8CW

8-Channel SOL

SSI 32R516R-8CL

32R516R-8CL

SSI 32R516M

6-Channel SOL

SSI 32R516M-6CL

32R516M-6CL

8-Channel SOW

SSI1 32R516M-8CW

32R516M-8CW

8-Channel SOL

SSI 32R516M-8CL

32R516M-8CL

SSI 32R516RM

6-Channel SOL

SSI 32R516RM-6CL

32R516RM-6CL

8-Channel SOW

SSI 32R516RM-8CW

32R516RM-8CW

8-Channel SOL

SSI 32R516RM-8CL

32R516RM-8CL

Preliminary Data:  Indicates a product not completely released to production. The specifications are based on preliminary evaluations
and are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current
information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

0790 - rev. 1-89 ©1989 Silicon Systems, Inc.
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®

SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

Advance Information

ilicon ﬂ&[m&f

DESCRIPTION

The SSI 32R5161R is a bipolar monolithic integrated
circuit designed for use with a center-tapped ferrite or
MIG recording heads. The SSI 32R5161R offers the
performance upgrades of the SSI 32R511 along with
improved head port characteristics and increased
read gain. It provides a low noise read path, write
current control, and data protection circuitry for as
many as 10 channels. The SSI 32R5161R requires
+5V and +12V power supplies and is available in a
variety of packages.

July, 1990

FEATURES

High performance
Read mode gain = 150 V/V
Input noise = 1.3 nVAHz maximum
Input capacitance = 18 pF
Write current range = 10 mA to 60 mA

Enhanced system write to read recovery time
Power supply fault protection

Designed for center-tapped ferrite or MIG heads
Programmable write current source

Easily multiplexed for larger systems

Includes write unsafe detection

TTL compatible control signals

+5V, +12V power supplies

BLOCK DIAGRAM

wus

VvDD1 vCcC

GND vDD2 VCT

PIN DIAGRAM

WRITE CENTER
o : UNSAFE i TAP
szl DETECTOR £ DRIVER
- EE

1 meaD e

© _ —1 | BUFFER '..‘."PREAMP '
RDX B B A
ROY <\' <
Q
WOI [ s >
WOFF

CDRIVER i

s WRITE |
| CURRENT
SOURCE | =

2| VOLTAGE |l
FAULT
:{ DETECTOR

HSO

HS1

MULTIPLEXER |

HOY HOX HBY H8X
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Hox [] 1 36 ] GND

Hoy [} 2 35 ] Hs3

o Hix [} 3 U[]T
HoY HIY [f 4 33 [] RW
Hx H2X q s 32 []we
H HaY [} 6 31 [ ROY
H2x HX [} 7 % [] ROX
2y Hav [] 8 20 [] Hso
Hax wax ] o 28 [] st
(] Hay HaY [] 10 27 jusz
Hax nsx [] 11 26 [] vee
Hay HsY [] 12 25 [] woi
H5X Hex [] 13 2 [Jwus
HSY HeY [} 14 2 [] voo1
HeX HIX [} 15 22 [] vop2
HeY H7Y [] 16 21 []ver
HTX Hex [] 17 20 [] HeY
WY Hey [] 18 19 {] Hox

36-LEAD SOM

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

CIRCUIT OPERATION

The SSI32R5161R gives the userthe ability to address
up to 10 center-tapped ferrite heads and provide write
drive or read amplification. Head selection and mode
control is accomplished using the HSn, CS and R/W
inputs as shown in tables 1 & 2. Internal pullups are
provided for the CS & R/W inputs to force the device
into a non-writing condition if either control line is
opened accidentally.

TABLE 1: Mode Select

CS R/W MODE
0 0 Write
0 1 Read
1 X Idle
TABLE 2: Head Select
HS3 HS2 HS1 HSO HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
0 =Low level 1 =High level
WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R5161R as a current switch and
activates the Write Unsafe (WUS) detector circuitry.
Write current is toggled between the X and Y side of the
selected head on each high to low transition of the
Write Data Input (WDI). Note that a preceding read
mode selection initializes the Write Data Flip-Flop,
WDFF, to pass write current through the “X” side of the
head. The zero-peak write current magnitude is pro-
grammed by an external resistor Rwc from pin WC to
GND and is given by:

lw = K/Rwc, where K = Write Current Constant

1-92

The Write Unsafe detection circuitry monitors voltage
transitions at the selected head connections and flags
any of the following conditions as a high level on the
Write Unsafe open collector output:

« Head open « Head center tap open
« WDI frequency too low « Device in read mode
« Device not selected « No write current

Two negative transitions on WDI, after the fault is
corrected, will clear the WUS flag.

To further assure data security a voltage fault detection
circuit prevents application of write current during
power loss or power sequencing.

To enhance write to read recovery time the change in
RDX, RDY common mode voltage is minimized by
biasing these outputs to a leve! within the read mode
range when in write mode.

Power dissipation in write mode may be reduced by
placing a resistor (RCT) between VDD1 & VDD2. The
optimum resistorvalue is 82Q x 60/Iw (Iwin mA). Atlow
write currents (<15 mA) read mode dissipation is
higher than write mode and RCT, though recom-
mended, may not be considered necessary. In this
case VDD2 is connected directly to VDD1.

READ MODE

Taking CS low and R/W high selects read mode which
configures the SSI 32R5161R as a low noise differen-
tial amplifier for the selected head. The RDX and RDY
outputs are driven by emitterfollowers and are inphase
with the “X” and “Y” head ports. These outputs should
be AC coupled to the load. The internal write current
source is gated off in read mode eliminating the need
for any external gating.

Read mode selection also initializes the Write Data
Flip-Flop (WDFF) to pass write current through the “X”
side of the head at a subsequent write mode selection.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX, RDY outputs into a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

0790 - rev.



SSI 32R5161R
10-Channel Ferrite/MIG
Read/Write Device

PIN DESCRIPTIONS

NAME 110 DESCRIPTION

HS0-HS2 [ Head Select

CS I Chip Select: a low level enables device

RW | Read/Write: a high level selects read mode

WUS o* Write Unsafe: a high level indicates an unsafe writing condition
WDI | Write Data In: negative transition toggles direction of head current
HOX-H7X 110 X,Y head connections

HOY-H7Y

RDX, RDY o* X, Y Read Data: differential read signal out

wWC * Write Current: used to set the magnitude of the write current
VCT - Voltage Center Tap: voltage source for head center tap

VCC - +5V

VDD1 - +12v

VvDD2 - Positive power supply for the center tap voltage source

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

0790 - rev. 1-93




SSI1 32R5161R

10-Channel Ferrite/MIG

Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
Hox [] 1 36 [] GND
Hoy [] 2 35 [] HS3
HIX [ 3 34 []C8
HIY [] 4 33 [] RW
H2X [] 5 32 [Jwe
HaY [] 6 31 [] ROY
Hax [} 7 30 [] ADX
Hay | 8 29 [] HSO
Hax [ o 28 (] Hs1
Hay [] 10 27 [] Hs2
HsX [] 11 26 [] vee
Hsy [] 12 25 [] wol
Hex [] 13 24 ;] wus
Hey [] 14 23 [] voD1
H7X [] 15 22 [] voD2

THERMAL CHARACTERISTICS: Qja Hrv [ e 21 [l ver
Hex [} 17 20 [] HaY

36-lead SOM 50°C/W Hev [] 18 19 [] Hox
36-Lead SOM
ORDERING INFORMATION
PART DESCRIPTION ORDERING NO. PKG. MARK

SSI 32R5161R Read/Write Device

10-Channel SOM

| ssiazrs161R-10cM

32R5161R-10CM

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting fromits use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc.

1-94

0790 - rev.



SSI 32R521/521R

SSI 32R5211
Thin Film-6-Channel
Read/Write Devices

JMﬂJfftﬂf

DESCRIPTION

The SSI 32R521 and 32R5211 are bipolar monolithic
integrated circuits designed for use with non-center
tapped thin film recording heads. They provide a low
noise read path, write current control, and data pro-
tection circuitry for up to six channels. They require
+5V and +12V power supplies and are available in a
variety of packages. The SSI 32R521R differsfromthe
SSI32R521 by having 200Q internal damping resis-
tors.

July, 1990

FEATURES

¢ High performance

Read mode gain = 100V/V (32R521)
= 150V/V (32R5211)

Input noise = 0.9nV/Hz maximum
Input capacitance = 65 pF
Write current range = 20 mA to 70 mA
Head voltage swing = 3.4 Vpp
Write current rise time = 13 nsec

* 45V, +12V power supplies

¢ Includes write unsafe detection

[=3
RDX

RDY

WOI [

wpP

HSO [ii

HST [

HS2

wC

0790

BLOCK DIAGRAM

PIN DIAGRAM

VDD VCC1 VvCC2  GND wus
S s B
E : UNSAFE 5
| DETECTOR |- HOX 5 2 a > x>
: : : g 2 z
B = & 8 g 2 £z
... == Hoy
MODE [ T : : /4 3 2 1 2 27 %
SEECT| | meap - mean Hix we [[s 25 [] HiIX
G _BUF-FER FREAMS RW [|e 24 [] Hay
o = - HIY
1 <L < | MULTIPLEXER = 7 2 [ Hex
kg B HaX Hso [| 8 22 [] Hay
e Py s Hay Hst ] o 21 [] Hax
. > ws2 [] 10 20 [] Hay
T el L WRITES H3X
WOFF | DRIVER wus[] 11 19 [] Hax
b Hay L 12 13 14 15 16 17 18 |
; »| WRITE Hax IR S I S S s |
| cURRENT G L X 5338 8 5%
| SOURCE | R g 2z
HaY
H5X
HSY
28-LEAD PLCC
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CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R521/521R
SSI 32R5211

Thin Film-6-Channel
Read/Write Devices

CIRCUIT OPERATION

The SSI 32R521 functions as a write driveror as aread
amplifier for the selected head. Head selection and
mode control are described in Tables 1& 2. The inputs
R/W, CS and WP have internal pull-up resistors to
prevent an accidental write condition.

WRITE MODE

The Write mode configures the SSI32R521 as a
current switch and activates the Write Unsafe Detec-
tor. Head current is toggled between the X- and Y-
directions of the recording head on the falling edges of
WDI, Write Data Input. The magnitude of the write
current, given by:

w =Wwe
Rwc

is controlled by an external resistor, Rwc, connected
from pin WC to GND.

Head Currentix,y =— W ___
1+RhRd

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

» WDl frequency too low

* Device in Read mode

+ Chip disabled

*  No write current

After fault condition is removed, two negative

transitions on WDI are required to clear WUS. The
Current monitor output (IMF) sinks one unit of current

when the device is selected. This allows a multichip
enable fault to be detected.

NOTE: If it is desirable to initialize the Write Data flip-
flop to pass current in the Y-direction of the head when
entering Write Mode, the WDI input must go low in
Read mode for 20 ns minimum.

READ MODE

Inthe Read mode, the SSI 32R521 is configured as a
low noise differential amplifier, the write current source
and the write unsafe detector are deactivated, and the
write data flip-flop can be set. The RDX and RDY
outputs are driven by emitter followers. They should be
AC coupledto load. Note that the internal write current
source is deactivated for both the Read and chip
deselected modes.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs int6 a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

cs R/W MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
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SSI 32R521/521R
SSi 32R5211

Thin Film-6-Channel
Read/Write Devices

TABLE 2: Head Select

HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 none
1 1 1 none

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HSO - HS2 | Head Select: selects one of six heads

CS | Chip Select: a high inhibits chip

RW | Read/Write: a high selects Read mode

WP | Write Protect: a low enables the write current source

WUS o* Write Unsafe: a high indicates an unsafe writing condition

IMF o* Current Monitor Function: allows multichip enable fault detection

WDI | Wﬁte Data In: changes the direction of the current in the recording head
HOX - H5X 110 X, Y Head Connections: Current in the X-direction flows into the X-port
HOY - H5Y ’
RDX, RDY o* X, Y Read Data: differential read data output

wWC * Write Current: used to éet the magnitude of the write current

VCCA1 - +5V Logic Circuit Supply

VCC2 - +5V Write Current Supply

vDD - +12V

GND - Ground

*When more than one device is used, these signals can be wire OR’ed.
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SSI 32R521/521R
SSI 32R5211

Thin Film-6-Channel
Read/Write Devices

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage vDD -0.3t0 +14 VvDC
vCC -0.3to +7 VvDC
Write Current w 100 mA
Digital Input Voltage Vin -0.3t0 VCC +0.3 VvDC
Head Port Voltage VH -0.3to VDD +0.3 vDC
Output Current: RDX, RDY lo -10 mA
WUS lwus +12 mA
Storage Temperature Tstg -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage vDD 12+ 5% vDC
VCC1 5+5% vDC
VCC2 5+58% vDC
Operating Temperature Tj +251t0 +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN MAX UNITS
VDD Supply Current Read Mode 34 mA
Write Mode 38 mA
Idie Mode 9 mA
VCC Supply Current Idle Mode 49 mA
Read Mode 62 mA
Write Mode 49 + IW mA
Power Dissipation (Tj = +135°C) Idle Mode 400 mwW
Read Mode 800 mwW
Write Mode, IW = 70 mA 990 mwW

1-98
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SSI 32R521/521R
SSI 32R5211

Thin Film-6-Channel
Read/Write Devices

DC CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN MAX UNITS
Digital Inputs
Input Low Voltage (VIL) -0.3 0.8 vDC
Input High Voltage (VIH) 2.0 VCC+0.3 VvDC
Input Low Current VIL = 0.8V -0.4 mA
Input High Current VIH = 2.0V 100 pA
RDX, RDY Common 3 5 VvDC
Mode Output Voltage
WUS Output VOL | lol=8mA 0.5 VvDC
IMF Output CS=0 0.73 1.23 mA
CS=1 0.02 mA
WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, and IW = 40 mA, Lh =200 nH,
Rh = 16Q, f(Data) = 5 MHz, CL(RDX, RDY) < 20 pF, RL(RDX,RDY) = 1kQ.

PARAMETER CONDITIONS MIN NOM MAX UNITS
Write Current Voltage Vwc 1.65+5% Vv
Differential Head Voltage Swing 3.4 V(pp)
Unselected Head Current 2 mA(pk)
Differential Output Capacitance 30 pF
Differential Output Resistance 32R521R 160 200 240 Q
32R521, 32R5211 2K Q
WDI Transition Frequency WUS=low 1.7 MHz
Write Current Range 20 70 mA
READ CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN MAX UNITS
Differential Voltage 32R521 Vin =1 mVpp @ 300 kHz 75 125 VIV
Gain RL(RDX), RL(RDY) = 1 kQ
32R5211 Same as above 120 180 VI
Voltage 32R521 |Zs| <5Q, Vin=1 mVpp 25 MHz
Bandwidth -1dB @ 300 kHz
32R5211 Same as above 10 MHz
3B 32R521 Same as above 45 MHz
32R5211 Same as above 30 MHz

0790
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SSI 32R521/521R
SSI 32R5211

Thin Film-6-Channel
Read/Write Devices

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX UNITS
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 0.9 nVAHz
Differential Input Capacitance f=5 MHz 65 pF
Differential Input Resistance 521R,f=5MHz 200 Q
521 and 5211, f = 5 MHz 600 Q
Input Bias Current 170 mA
Dynamic Range DC input voltage where gain -3 3 mV
falls to 90% of its 0 VDC value
Vin=VDC+0.5mVpp, f=56MHz
Common Mode Rejection Ratio Vin=0VDC+100mVpp@5MHz 54 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD 54 90 dB
100 mVpp @ 5 MHz on VCC 49
Channel Separation Unselected channels driven 45 dB
with 100 mVpp @ 5 MHz
Vin = 0 mVpp
Output Offset Voltage -360 360 mV
Single Ended Output Resistance | =5 MHz 30 Q
Output Current AC Coupled Load, RDX to RDY | 3.2 mA

SWITCHING CHARACTERISTICS
Uniess otherwise specified, recommended operating conditions apply, and IW = 40 mA, Lh = 200 nH,

Rh = 16Q, ‘f(Data) = 5 MHz.

PARAMETER CONDITIONS MIN MAX UNITS
RW R/W to Write To 90% of write current 0.6 us
R/W to Read To 90% of 100 mV, 10 MHz Read 0.6 us
signal envelope
CcS CS to Select To 90% of write current 1 us
CS to Unselect To 90% of 100 mV, 10 MHz Read 1 us
signal envelope
HSO, 1, 2 to any Head To 90% of 100 mV, 10 MHz Read 0.4 us
signal envelope
wus Safe to Unsafe TD1 0.6 3.6 us
Unsafe to Safe TD2 1 us
IMF Transition Time Delay from 50% point of CS 0.6 us
to 90%o0f IMF current
Head Current Lh=0,Rh=0
WDl to (Ix-ly) TD3 From 50% points 32 ns
Asymmetry WDI has 50% duty cycle 1.0 ns
and 1ns rise/fall time
Rise/Fall Time 10% - 90% points 13 ns

1-100
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SSI 32R521/521R
SSI 32R5211

Thin Film-6-Channel
Read/Write Devices

A TAvAVAVAYS

<— TD2 —»‘ <— 01 —»
WuUS ~

— TD3

HEAD
CURRENT

(Ix-ly)

FIGURE 1: Write Mode Timing Diagram
APPLICATIONS INFORMATION
Read mode input port parameter limits, as given in the specifications, are over extremes of temperature, voltage
and process. The tabulation below shows parameter correlation as a function of base sheet resistance, a
processing parameter. Use of these limits, for worst case analysis, will be more representative of actual
performance.

EXAMPLE 1: Base Sheet Resistance = Maximum

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Maximum) 0.69 0.9 nVAHz
Differential Input Resistance (Minimum) 521R 146 150 Q
521, 5211 1025 1240 Q
Differential Input Capacitance (Maximum) 43 47 pF

EXAMPLE 2: Base Sheet Resistance = Minimum

PARAMETER Tj=25°C | Tj=135°C UNITS
Input Noise Voltage (Maximum) 0.58 0.75 nVAHz
Differential Input Resistance (Minimum) 521R 133 140 Q
521, 5211 600 760 Q
Differential Input Capacitance (Maximum) 51 56 pF
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SSI 32R521/521R
SSI 32R5211

Thin Film-6-Channel
Read/Write Devices

PACKAGE PIN DESIGNATIONS §88¢3 &8
(Top View) 4 3 2 28 27 26
we U 1 28 [] Hov we [{s 25 [ HIX
voo [] 2 27 [] Hox AW | s 24 [] Hav
oo [] 3 26 [] WY S IE 2a [] Hex
wol [] 4 25 [] Hix Hso [] 8 22 [] Hay
wp [] s 24 [] Hey Hst1 []o 21 [] Hax
RW ] 6 23 [] Hax Hs2 [ 10 20 [] Hay
TS 7 22 [] Hay wus[] 11 19 [] Hax
Hso [] 8 21 [] Hax e e
HS1 E 9 20 [] Hay S § é g g § §
He2 [ 10 10 [ wex 28-Lead PLCC
wus [] 11 18 [] Hsy
MF ] 12 17 [ Hsx THERMAL CHARACTERISTICS: Qja
Fox [ vo e I vooz 28-lead | SOL 75°C/W
RDY [: 14 15 [] veet
PLCC 65°C/W
28:]2:’:‘,2,? L Flatpack | 100°C/W
ORDERING INFORMATION
PART DESCRIPTION CORDER NOC. PKG. MARK
SSI 32R521 - Read/Write IC
6 - Channel SOL SSI 32R521-6L 32R521-6L
6 - Channel PLCC SSI 32R521-6CH 32R521-6CH
6 - Channel Flatpack SSI 32R521-6F 32R521-6F
SSI 32R521R - with Internal Damping Resistors
6 - Channel SOL SSI 32R521R-6L 32R521R-6L
6 - Channel PLCC SSI 32R521R-6CH 32R521R-6CH
6 - Channel Flatpack SSI 32R521R-6F 32R521R-6F
SSI32R5211 - Read/Write IC
6 - Channel SOL SSI132R5211-6L 32R5211-6L

6 - Channel PLCC

SSI 32R5211-6CH

32R5211-6CH

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680

(714) 731-7110, FAX (714) 731-5457

©1990 Silicon Systems, Inc.




SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

silizon ﬁ‘fbﬂf

DESCRIPTION

The SSI 32R522/522R Read/Write devices are bipolar

FEATURES

monolithic integrated circuits designed for use withtwo
terminal thin film recording heads. They provide a low
noise read amplifier, write current control and data
protection circuitry for as many as six channels. They
require +5V and +12V power supplies and are avail-
able in a variety of package and channel configura-
tions. The 32R522R option provides internal 1000Q

damping resistors.

* High performance:

Read mode
Input noise = 1.0nV/YHz max.

Input capacitance = 32 pF

Write current range = 6 mA to 35 mA
Head voltage swing = 3.4 Vpp

Compatible with two & three terminal thin film

heads

July, 1990

Programmable write current source

Write unsafe detection

TTL compatible control signals

+5 & +12V power supplies

BLOCK DIAGRAM
VDD VCC1 VCC2 GND W:i

IMF

WRITE
UNSAFE
DETECTOR

| MULTIPLEXER

WOl [

WP [

HSO [}

HS1 [}

HS2
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H1Y

HaX

H2y

H3X

H3Y

H4x

H5X

H5Y
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PIN DIAGRAM

we []
voD ]
GND T[]
wot []
wp ]
AW (]
o
Hso []
Hst ]
Hs2 []
wus []
MF ]
RDX []
RDY []

Hoy

HOX

H1Y

H1X

H2Y

H2X

H3Y

H3X

H4Y

Hax

HSY

HSX

vce2

vCcC1

CAUTION:

Use handling procedures necessary for

a static sensitive component.




SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R522 addresses up to six two-terminal thin
film heads providing write current drive or read ampli-
fication. Head selection and mode control is accom-
plished with pins HSn, CS and R/W, as shown in
Tables 1 & 2. Internal resistor pullups, provided on
pins CS, R/W and WP will force the device into a non-
writing condition if either control line is opened acciden-
tally.

WRITE MODE

The write mode configures the SSI 32R522 as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. Write current is toggled between
the Xand Y direction of the selected head on each high
to low transition on pin WDI, Write Data Input.

The magnitude of the write current (0-pk) given by:

lw=_Vwc
RWC

where Vwc (WC pin voltage) = 1.7V + 5%, is pro-
agrammed by an external resistor RWC, connected
frompin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

Ix, y= JI_
1+ Rh/Rd

where:
Rh = Head resistance + external wire resistance, and
Rd = Damping resistance.

The write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WDI, after the fault is corrected, are required to
clear the WUS flag.

« WDI frequency too low
« Device in read mode

+ Device not selected

« No write current

1-104

A multiple device enable condition can be detected by
monitoring the voltage across a resistor connected
from VCC to the wire OR’ed IMF (Current Monitor
Function) pins. Pin IMF sinks one unit of current when
the device is enabled.

To initialize the Write Data Flip Flop (WDFF) to pass
current through the Y-direction of the head, pin WDI
must be low when the previous read mode was com-
manded.

READ MODE

The read mode configures the SSI 32R522 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe circuitry. The RDX
and RDY outputs are emitterfollowers and are in phase
with the "X" and "Y" head ports. These outputs should
be AC coupled to the load.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
faciiitates muitipie device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE
0 0 Write
0 1 Read
1 ) 0 Idle
1 1 Idle

0790 - rev.



SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

TABLE 2: Head Select

HS2 HS1 HSO HEAD
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 X none

0 = Low level, 1 = High level, X = Don’t care

PIN DESCRIPTIONS

NAME /0 DESCRIPTION

HSO0 - HS2 | Head Select: selects one of six heads

CS I Chip Select: a low level enables the device

RW | Read/Write: a high level selects read mode

WP | Write Protect: a low level enables the write current source

WUS o Write Unsafe: a high level indicates an unsafe writing condition

IMF o Current Monitor Function: allows multichip enable fault detection

WDI | Write Data In: a negative transition toggles the direction of the
head current

HOX - H5X 110 X, Y Head Connections: Current in the X-direction flows into the

HOY - H5Y X-port

RDX, RDY o* X, Y Read Data: differential read data output

WC * Write Current: used to set the magnitude of the write current

VCC1 - +5V Logic Circuit Supply

VCC2 - +5V Write Current Supply

VDD - +12V

GND - Ground

*When more than one device is used, these signals can be wire OR’ed.
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SSI 32R522/522R
4, 6-Channel Thin Film

Read/Write Device
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD -0.3t0 +14 vDC
VCC1, 2 -0.3t0 +7 vDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 VDC
Head Port Voltage VH -0.3to VDD +0.3 vDC
Output Current RDX, RDY lo -10 mA
‘ WUS Iwus +12 mA
Storage Temperature Tstg -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD 12+ 5% vDC
VCCi1 5+5% VvDC
VCC2 5+5% vDC
Operating Temperature Tj +25to +135 °C
DC CHARACTERISTICS
Unless otherwise specified: recommended operating conditions apply.
PARAMETER CONDITIONS MIN MAX | UNITS
VDD Supply Current Read Mode - 34 mA
Write Mode - 38 mA
Idle Mode - 9 mA
VCC Supply Current Read Mode - 62 mA
Write Mode - 49+IW mA
Idle Mode - 49 mA
Power Dissipation (Tj=+135°C) Read Mode - 800 mw
Write Mode, lw = 35 mA - 950 mwW
Idle Mode - 400 mw
Input Low Voltage (VIL) - 0.8 vDC
Input High Voltage (VIH) 2.0 - VvDC
Input Low Current (IIL) VIL = 0.8V -0.4 - mA
Input High Current (1IH) VIH = 2.0V - 100 HA
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SSI 32R522/522R

4, 6-Channel Thin Film

Read/Write Device

DC CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN MAX | UNITS

RDX, RDY Common Mode Read Mode 3 5 vDC

Output Voltage

WUS Output Low Voltage (VOL) lol =8 mA - 0.5 VvDC

IMF Output Current CS=0 0.73 1.23 mA
CS=1 - 0.02 mA

WRITE CHARACTERISTICS

Unless otherwise specified: recommended operating conditions apply, lw = 10 mA, Lh=1.5pH,

Rh =30Q and f(Data) = 5 MHz.

PARAMETER CONDITIONS MIN TYP MAX | UNITS

WC Pin Voltage (Vwc) 1.61 1.7 1.79 \'/

Differential Head Voltage Swing 3.4 - - Vpp

Unselected Head Current Iw =50 mA - - 1 mA(pk)

Differential Output Capacitance - - 30 pF

Differential Output Resistance 32R522R 800 1000 1350 Q
32R522 2400 - - Q

WDI Transition Frequency WUS=low 1.7 - - MHz

Write Current Range 6 - 35 mA

READ CHARACTERISTICS

Unless otherwise specified: recommended operating conditions apply, CL(RDX, RDY) < 20 pF and

RL(RDX, RDY) = 1 KQ.

PARAMETER CONDITIONS MIN MAX | UNITS
Differential Voltage Gain Vin =1 mVpp @ 300 KHz 75 125 VIV
Bandwidth -1dB | [Zs|<5Q, Vin=1 mVpp @ 300 KHz| 25 - MHz
-3dB | |Zs|<5Q, Vin=1 mVpp @ 300 KHz| 45 - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 1.0 nVAHz
Differential Input Capacitance Vin =1 mVpp, f=5MHz - 32 pF
Differential Input 32R522R | Vin=1mVpp, f=5MHz 460 - Q
Resistance 32R522 | Vin=1mVpp,f=5MHz 770 - Q
Dynamic Range DC input voltage where gain -3 3 mV
falls to 90% of its 0 VDC value,
Vin = VDC + 0.5 mVpp, f = 5 MHz
Common Mode Rejection Ratio Vin=0VDC + 100 mVpp @ 5 MHz] 54 - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD 54 - dB
100 mVpp @ 5 MHz on VCC

0790 - rev.
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

READ CHARACTERISTICS (Continued)

PARAMETER TEST CONDITIONS MIN. MAX. | UNITS
Channel Separation Unselected channels driven 45 - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -300 +300 mV
Single Ended Output Resistance f=5MHz - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - mA
SWITCHING CHARACTERISTICS
Unless otherwise specified: recommended operating conditions apply, IW =10 mA, Lh=1.5pH,
Rh = 30Q and f(Data) = 5 MHz. Reference Figure 1.
PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100 mV, 10 MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
CS
CS to Select Delay to 90% of write current or to - 1 us
90% of 100 mV, 10 MHz Read
signal envelope
CS to Unselect Delay to 90% of write current - 1 ys
HSn '
HSO, 1, 2 to any Head Delay to 90% of 100 mV, 10 MHz - 0.4 us
Read signal envelope
wus
Safe to Unsafe-TD1 0.6 3.6 us
Unsafe to Safe-TD2 - 1 us
IMF
Propagation Delay Delay from 50% point of CS to - 0.6 us
90% of IMF current
Head Current
Prop. Delay-TD3 From 50% points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WDI has 50% duty cycle and - 0.5 ns
1ns rise/fall time, Lh=0uh, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 10 ns
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

A VAVAVAVAVA IS

<— TD2 —>' <«— D1 —»
WUS \

—»| |<4—TD3

HEAD
CURRENT

(Ix-1ly)

FIGURE 1: Write Mode Timing Diagram

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.76 1.0 nV/Hz
Differential Input Resistance (Min.) 32R522R 602 645 Q
32R522 1245 1455 Q
Differential Input Capacitance (Max.) 25 28 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voitage (Max.) 0.63 0.82 nVAHz
Differential Input Resistance (Min.) 32R522R 460 526 Q
32R522 770 960 Q
Differential Input Capacitance (Max.) 30 32 pF
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SSI 32R522/522R
4, 6-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS £88235%
(TOP V|EW) /4 3 2 1 28 27 26
we [Is 25 [ HIX
we [] 1 28 (] Hoy aND [ 1 voD AR [ 24 [1 Hay
vop [} 2 27 [] Hox r ts 7 23 [ Hax
GNo ] 3 26 [] H1Y wot l:] J—; we Hso [] 8 22 [] Hay
woi ] 4 s [ Hix wp 3 2 1 24 287 Hoy ust [ 21 11 Hax
we ] 5 24 [] vy RWL 4 211 Hox ws2 [ 10 20 [] Hay
RW [] 6 23 [] Hx [ m— 20 HiY wus[] 11 19 [] Hax
TS 2 [] WY  pso 6 19— Hix —roroororao
hso [} 8 G L P s 14 18— ey *tEpggie
Hs1 [] o 20 [] Hay
U 0 [ v NC 8 17" Hex 28 - LEAD PLCC
wus 9 161 Hay
wus [| 11 18 [] Hsy
e ] 12 7 o MPE—0 1t 12 13 14 1S HOX THERMAL CHARACTERISTICS: 6ja
rox [] 13 16 [] veca ROX I | | 1 veez 24 - Lead FLAT PACK 105°C/W
rROY [] 14 15 [] vecr  RDY L ] vcet 28 - Lead SOL 70°C/W
28 - Lead PLCC 65°C/W
28 - LEAD SOL 24 - LEAD FLATPACK
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R522 - Read/Write IC
4 - Channel Flat Pack SS132R522 - 4F 32R522 - 4F
6 - Channel SOL SSI32R522 - 6L 32R522 - 6L
6 - Channel PLCC SSI 32R522 - 6CH 32R522 - 6CH
SSI 32R522R- w/iInternal Damping Resistors
4 - Channel Flat Pack SSI 32R522R - 4F 32R522R - 4F
6 - Channel SOL SSI 32R522R - 6L 32R522R - 6L
6 - Channel PLCC SSI 32R522R - 6CH 32R522R - 6CH

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc. 1-110 0790 - rev.



SSI 32R524R
8-Channel Thin Film
Read/Write Device

iliaon ﬂ‘(fc’mf

DESCRIPTION

The SSI 32R524R Read/Write device is a bipolar
monolithic integrated circuit designed for use with
two terminal thinfilmrecording heads. It provides alow
noise read amplifier, write current control and data
protection circuitry for eight channels. Power supply
fault protection is provided by disabling the write cur-
rentgenerator during power sequencing. Systemwrite
to read recovery time is significantly improved by
controlling the read channel common mode output
voltage shift in the write mode. It requires +5V and
+12V power supplies and is available in a variety of
package configurations. A mirror image pinout option
is available to simplify flex circuit layout in multiple R/'W
device applications. The SSI 32R524R provides inter-
nal 740Q damping resistors.

July, 1990

FEATURES

* High performance:

Read mode gain = 100V/V

Input noise = 0.75 nVAHz max.
Input capacitance = 60 pF max.
Write current range = 20 to 60 mA
Head voltage swing =7 Vpp

Write current rise time = 9 nsec

* Enhanced system write to read recovery time
» Power supply fault protection

* Plug compatible to the SSI 32R501, SSI 32R511 &
SSI 32R512
e Compatible with two & three terminal thin film heads

* Write unsafe detection
* 45V, +12V power supplies
* Mirror image pinout option

wol (/

BLOCK DIAGRAM
ONSAFE
DETECTOR

MODE } 1 :

7| SELECT

MULTIPLEXER

s
=
o

CUWORE

—B= CURRENT
| source
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PIN DIAGRAM

Hox [] 1 32 []GND GND [] 1 32 [] Hox
Hoy [ 2 31 [INC NC[] 2 31 [JHoy
HIX[] 3 30 []TS T5(] 3 30 [JH1X
HIY ] 4 29 [|RW RW [ 4 29 1H1Y
H2x ] 5 28 [Jwc wcf s 28 []H2X
Hey [] 6 27 [1ROY RDY [] 6 27 [JH2y
vax [ 7 2 JROX  RDX[] 7 26 []H3X
H3Y [] 8 25 []HSO HSo [} 8 25 [JHaY
Hax 1 9 24 [JHS1 HS1[] 9 24 []Hax
Hay [] 10 23 [JHs2 Hs2 [| 10 23 []Hay
Hsx [] 11 22 [Jvce vce [ 11 22 [1HsX
HsY [] 12 21 []wbi wol [} 12 21 [JHsY
Hex [] 13 20 [ wus wus [] 13 20 [] HeX
HeY [| 14 19 Jvop1  vDD1 [ 14 19 [] HeY
H7x [} 15 18 [Jvop2 vDD2 ] 15 18 ] H7X
H7Y [] 16 17 [INC NC T[] 16 17 [JH7Y
32-LEAD SOW, 32-LEAD SOW
FLATPACK MIRROR

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R524R
8-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R524R addresses eight two-terminal thin
film heads providing write drive or read amplification.
Head selection and mode control is accomplished with
pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R524R as a
differential current switch and activates the Write
Unsafe (WUS) detection circuitry. Write current is
toggled betweenthe X and Y directions of the selected
head on each high to low transition on pin WDI, Write
Data Input.

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head, which is defined as entering from
the Y-side and flowing to the X-side.

The magnitude of the write current (0-pk) given by:

Iw=.L

RWC
where K (Write Current Constant) = 70 + 5%, is
programmed by an external resistor RWC, connected
from pin WC to ground. The actual head current Ix, y
is given by:
Iw, y =__M__..
1+RhRd

where:
Rh = head resistance + external wire resistance, and
Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
pin WDI, after the fault is corrected, are required to
clear the WUS flag.

* Device in read mode
* No write current

« Openhead
« WDI frequency too low
* Device not selected

1-112

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The
resistor value should be chosen suchthat lw Rw<3.0V
for an accompanying power dissipation reduction of
(Iw)2 Rw. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R524R as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs are emitter followers and
are in phase with the "X" and "Y" head ports. These
outputs should be AC coupled to the load. The RDX,
RDY common mode voltage is maintained in the write
mode, minimizing the transient between write mode
and read mode, substantially reducing the write to read
recovery time in the subsequent Pulse Detection cir-
cuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector, and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed.

TABLE 1: Mode Select

Ccs RW MODE

0 0 Write

0 1 Read

1 0 Idle

1 1 Idle

TABLE 2: Head Select
HS2 HS1 HS0 HEAD

0 0 (o} 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 [ 6
1 1 1 7

0 = Low level, 1 = High level
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS2 1 Head Select: selects one of eight heads

CcS I Chip Select: a low level enables the device

RW | Read/Write: a high level selects Read Mode

WUS o* Write Unsafe: Open collector output, a high level indicates an unsafe
writing condition .

WDI | Write Data In: a negative transition toggles the direction of the
head current

HOX - H7X /0 X, Y Head Connections: Current in the X-direction flows into the

HOY - H7Y X-port

RDX, RDY o* X, Y Read Data: differential read data output

WC - Write Current: used to set the magnitude of the write current

VCC - +5V Logic Circuit Supply

VDD1 - +12V

VDD2 - Positive Power Supply for Write current drivers

GND - Ground

* When more than one R/W device is used, these signals can be wire OR'ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VvDD1, 2 -0.3t0 +14 vDC
VCC -0.3to0 +7 VvDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3t0 VCC +0.3 VDC
Head Port Voltage VH -0.3to VDD2 +0.3 VDC
WUS Pin Voltage Range Vwus -0.3to0 +14 VDC
Output Current RDX, RDY lo -10 mA
wWuUSs lwus +12 mA
Storage Temperature Tstg -65 to +150 °C
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% vDC
VDD2 >VDD1 - 3.0V vDC
vcC 5+10% VvDC
Junction Temperature Tj +25to +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - - 50 mA
Write Mode - - 45 mA
Idle Mode - - 25 mA
VDD2 Supply Current Read Mode - - 200 YA
Write Mode - - Iw+0.4 mA
Idle Mode - - 200 uA
VCC Supply Current Read Mode - - 60 mA
Write Mode - - 50 mA
Idle Mode - - 45 mA
Power Dissipation (Tj = +135°C) Read Mode - - 900 mwW
Write Mode Iw = 40maA, - - 1300 mwW
VDD2 = VDD1
Write Mode Iw = 60mA, - - 1425 mwW
VDD1 - VDD2 = 3.0V
Idie Mode - - 500 mw
Input Low Voltage (VIL) - - 0.8 VvDC
Input High Voltage (VIH) 2.0 - - VvDC
Input Low Current (IIL) VIL = 0.8v -0.8 - - mA
Input High Current (IHL) VIH = 2.0v - - 100 pA
WUS Output Low Voltage (VOL) lol = 8mA - - 0.5 VDC
VDD Fault Voltage 8.5 - 10.0 vDC
VCC Fault Voltage 3.5 - 4.2 VDC
Head Current (HnX, HnY) Write Mode, 0<VCC <3.5V | -200 - +200 pA
0<vVDD1 <8.5V
Read/Idle Mode -200 - +200 HA
0<VCC <5.5V
0<vDD1 <13.2V
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

WRITE CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply, lw = 40mA, Lh =500nH, Rh = 30Q
and f(WDI) = 5SMHz.

PARAMETER CONDITIONS MIN. NOM MAX UNITS
Write Current Constant "K" 66.5 - 73.5 \'
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 35 pF
Differential Output Resistance 400 740 1000 Q
WDI Transition Frequency WUS = low 1.0 - - MHz
Wirite Current Range 20 - 60 mA
READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, CL (RDX, RDY) < 20 pF and
RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS
Differential Voltage Gain Vin=1 mVpp @ 300 kHz 80 100 120 VIV
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300 kHz 25 - - MHz

: -3dB | |Zs|<5€, Vin=1 mVpp @ 300 kHz 45 - - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 0.55 | 0.75 | nVAHz
Differential Input Capacitance Vin = 1 mVpp, f =5 MHz - - 60 pF
Differential Input Resistance Vin =1 mVpp, f =5 MHz 220 - - Q
Dynamic Range DC input voltage where gain -3 - 3 mV

falls to 90% of its 0 VDC value,
Vin = VDC +0.5 mVpp, f =5 MHz

Common Mode Rejection Ratio Vin =0 VDC+100 mVpp @ 5 MHz 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -360 - +360 mV
RDX, RDY Common Mode Read Mode Vce-2.2V [Vee-1.9V|Vee-1.6V]  VDC
|_Output Voltage Write Mode - 29 - vDC
Single Ended Output Resistance | f =5 MHz - - 30 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, Iw = 40mA, Lh =500nH, Rh'=30Q

and f(WDI) = 5MHz.

R(HNX, HnY)=10Q

PARAMETER CONDITIONS MIN MAX UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100mV 10MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
CS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 10% of write current - 0.6 us
HSn
HSO, 1, 2 to any Head Delay to 90% of 100mV 10MHz - 0.4 us
Read signal envelope
wWusS
Safe to Unsafe - TD1 0.6 5.0 us
Unsafe to Safe - TD2 - 1 iis
Head Current _
Prop. Delay - TD3 From 50% points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WDI has 50% duty cycle and - 1 ns
1ns rise/fall time, Lh=0uh, Rh=0Q
Rise/Fall Time 10%-90% points, Lh=0ph, Rh=0Q - 9 ns
Rise/Fall Time 10%-90% points, - 10 ns

WDI -\

HEAD
CURRENT
(Ix-ly)

[\

FIGURE 1: Write Mode Timing Diagram
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.5 0.75 nVAHz
Differential Input Resistance (Min.) 292 318 Q
Differential Input Capacitance (Max.) 43 48 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj = 25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.45 0.6 nVAHz
Differential Input Resistance (Min.) 220 260 Q
Differential Input Capacitance (Max.) 55 60 pF
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SSI 32R524R
8-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
Hox [] 1 32 JGND  GND [] 1 32 [] Hox Hox [] 1 34 JGND  GND [| 1 34 {1 Hox
Hoy [] 2 31 [INC Ne ] 2 31 [] Hoy Hoy [ 2 33 [INC NC ] 2 33 [] Hoy
Hix [ 3 30 TS TS 3 30 I HiX HiIX [ 3 32 [INC NC ] 3 32 [JH1X
H1Yﬁ4 29 RW AW 4 29 [ H1Y HiY [] 4 3 T8 TS 4 a1 [THr
H2x [] 5 28 [Jwc wcl]s 28 [] H2x HX [} 5 30 [JRW RWI[ 5 30 []JH2x
H2Y [] 6 27 [1RDY RDY[j 6 27 [] H2y Hey [] 6 29 [Twc wcq 6 29 [] Hay
H3X [ 7 26 - [] RDX RDX [ 7 26 (] H3X H3X [ 7 28 []1RDY RDY [] 7 28 [] H3X
H3Y [} 8 25 [1Hso Hso [] 8 25 [J Hay Hav [] 8 27 [JRDX  RDX d 8 27 [1Hay
H4Xﬂ 9 24 [1HS1 HS1 [} 9 24 [] H4aX Hax [] 9 2% :]HSO HSo [] 9 26 pmx
Hay [ 10 2 fiws2 hHs2(] 10 23 [T Hay Hay [] 10 25 st W1 (] 10 25 [1Hay
Hsx [ 11 22 flvec  vee [j 11 22 {] HsX Hsx [ 11 24 sz Hs2 [} 11 24 [] Hsx
Hsy [ 12 2t fiwoi - woi {} 12 21 ] Hsy Hsy [ 12 2 flvec  voc [ 12 23 [IHsv
Hexq 13 20 fwus wus ] 13 20 [] HeX HeX q 13 22 [ wol wol ] 13 22 [ Hex
Hey [ 14 19 flvopt vopt [f 14 19 ] HeY Hey [ 14 21 Qwus wus [| 14 21 ] Hey
H7X [] 15 18 [Jvop2 voD2' [] 15 18 me Hrx ] 15 20 [ ne Ne [ 15 20 [1H7x
H7Y [| 16 17 [INC NC [} 16 17 [1 H7Y W il 16 19 Qvop1  voD1 ] 16 19 [ H7y
32-LEAD SOW 32-LEAD SOW Ne [ 17 18 jvooz vDD2 [] 17 18 [INC
MIRROR
THERMAL CHARACTERISTICS: 6ja 34-LEAD SOL 34-LEAD SOL
MIRROR
32-Lead SOW 55°C/W
34-Lead SOL 50°C/W
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R524R 8-Channel SOW SSI 32R524R-8W 32R524R-8W
8-Channel SOL SSI 32R524R-8L 32R524R-8L
SSI 32R524RM 8-Channel SOW SSI 32R524RM-8W 32R524RM-8W
8-Channel SOL SSI 32R524RM-8L 32R524RM-8L

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc.
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SSI 32R525R

Preliminary Data

1y ® 4-Channel Thin Film
J J J Read/Write Device
July, 1990

The SSI 32R525R is an integrated read/write circuit ¢  High performance
designed for use with non-center tapped thin film

heads in disk drive systems. Each chip controls four Read Mode Gain = 125 V/V nominal
heaqs and has three: mode§ of operation: read, write, Input Noise = 0.8 nV/VHz max

and idle. The circuit contains four channels of read

amplifiers and write drivers and also has an internal Input Capacitance = 35 pF max

write current source. Write Current Range = 25 mA to 40 mA
A current monitor (IMF) output is provided that allows Write Current Rise Time = 10 nsec max
a multichip enable fault to be detected. An enabled .

chip’s output will produce one unit of current. Anopen Head Voltage Swing = 3.8 Vpp min

collector output, write select verify (WSV), will go low if
the write current source transistor is forward biased.
The circuit operates on +5 volt, and -5 volt power and

* Write unsafe detection

is available in 24-pin Flatpack and SOL packages. * -5V, +5V power supplies
BLOCK DIAGRAM PIN DIAGRAM
VEE GND VCC WCR GNo VEE
we ] =
Hox wsv 3 2 1 24 V1 rW
HoY Hst 4 21777 Hox
Hs2 5 20 Hoy
HIX
READ o e— —
READ PREAMPLIFIERS ity Wb ¢ b Hex
AMPLIFIER vng wo C—7 18— Hay
CURRENT ]
SWITCHES Hax wus 8 17— Hix
(4-CHANNELS) 4 oy MF C—]s 161 HIY
"] HaX vee l—“jw 11 12 13 14 15—/ HaX
Hay RD ——1 [—a v
RO 1 wWCR

24-Pin Flatpack

MODE
SELECT &
INDICATE DETECTOR

CAUTION: Use handling procedures necessary
IMF WSV WUS for a static sensitive component.

0790 - rev. 1-118




SSI 32R525R
4-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION

WRITE MODE

In Write Mode (R/W and CS low) the circuit functions as
a differential current switch. The Head Select Inputs
(HS1and HS2) determine the selected head. The write
current magnitude is adjusted by an external resistor
Rex from WC to Vcc.

_.80
e X

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high
(off) level will be present at the Write Unsafe (WUS)
terminalif any of the following write fault conditions are
present:

w Adc

» Open head circuit

» Head shorted to ground

*  No write-current

«  Write current transition frequency too low
* Head select input(s) open circuit

*  Write mode not logically selected

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
Vce.

READ MODE

In Read Mode, (R/W high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Selectinputs. The read amplifier outputs (RD, RD) are
open collector, requiring external load resistors con-
nected to Vcc. The amplifier gain polarity is non—
inverting between HX, Y inputs and RD outputs.

IDLE MODE

Taking CS high selects the idle mode which switches
the RD and RD outputs into a high impedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wired OR’ed.
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MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are
described in Tables 1 and 2.

Selection of the write mode is indicated by a low (on)
state of the Write Select Verify (WSV) terminal. The
open collector outputis usually terminated by an exter-

nal resistor connected to Vcc.

The selection of either the write or read mode is
indicated by the flow of a unit of current into the Current
Monitor (IMF) terminal. By summing the currents from
multiple circuits, the user can determine that one, and
only one, circuit is active.

The mode select inputs have internal pull up circuits so
that if aninput is open it will rise to the upper logic level.

Table 1: Head Select Table

Head Selected HS2 HS1
0 0 0
1 0 1
2 1 0
3 1 1
Table 2: Mode Select Table
Mode Indicating &
Select Fault Outputs
. o Selected
CS R/W Mode | IMF | WSV | WUS
1 X Idle off off off
0 1 Read on off off
0 0 Write on on on*
*Provided that no fault is detected.
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SSI 32R525R
4-Channel Thin Film

Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

CONTROL INPUT PINS

cS I Chip Select input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.

RW | Read/Write select. A logical low level enables the write mode (when CS is
low). Has internal pull up.

HS1,HS2 l Head Selectinputs. Logicalcombinations (Table 1) select one of four heads.

HEAD TERMINAL PINS

HOX - H3X 10 Connection to read/write magnetic head terminals

HOY - H3Y

DATA INPUT/OUTPUT PINS

WD, WD 1 Differential Write Data inputs used to write data patterns on the disk

RD, RD I Differential Read Data pattern output amplified playback from the disk.
These outputs are normally terminated in 100Q resistors to Vcc.

EXTERNAL COMPONENT CONNECTION PINS

wC l | Resistor connected to VEE to provide desired value of write current

CURRENT MONITOR PINS

WSV (0] Write Select Verify is an open collector output with the on state indicating that
the circuit has been selected for a write operation. It is normally terminated
to +Vcc through a resistor.

WUS o) Write Unsafe is an open collector output with the off state indicating that
conditions are not proper for a write operation.

IMF (0] High impedance output sinks a unit of monitor current when the chip is
enabled.

POWER, GROUND PINS

Vce | Positive power supply voltage for circuit functions

VEE | Negative power supply voltage

GND 110 Power supply common

WCR - Write Current Connection to power supply common
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SSI 32R525R
4-Channel Thin Film
Read/Write Device

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, 4.75 < VCC < 5.20, -5.50 < VEE < -4.75V, 0° < T (junction) < 125°C.

ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Positive Supply Voltage, Vcc 6 vDC
Negative Supply Voltage, VEE -6 VvDC
Operating Junction Temperature -20 to +130 °C
Storage Temperature -65to +150 °C
Lead Temperature (Soldering, 10 sec) 260 °C
Input Voltages
Head Select (HS) -0.410 Vcc + 0.3 \"
Chip Enable (CS) -0.4to Vcc+ 0.3 Y
Read Select (RW) -0.4Vto Vcc + 0.3 v
Write Data (WD, WD) -VEE 10 0.3 v
Head Inputs (Read Mode) -0.6t0 0.4 \
Outputs
Read Data (RD, RD) Vee - 2,510 Vee + 0.3 v
Write Unsafe (WUS) -0.4V to Vce + 0.3 and 20 mA \"
Write Select Verify (WSV) -0.4V to Ve + 0.3 and 20 mA v
Current Monitor (IMF) -0.4to Vcc + 0.3 Vv
Current Reference (WC) -1.0mAt0 5.0 mA mA
Head Outputs (Write Mode) -100 mAto 1.0 mA mA
POWER SUPPLY ’
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Power Dissipation Idle Mode 100 mw
Read Mode 350 mw
Write Mode, Iw = 40 mA 500 mw
Positive Supply Current (ICC) Idle Mode 10 mA
Read Mode 25 mA
Write Mode 12 mA
Negative Supply Current (IEE) Idle Mode -8 mA
Read Mode -45 mA
Write Mode -40 - lw mA
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SSI 32R525R
4-Channel Thin Film
Read/Write Device

DC CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNIT

High Level Input Voltage  (VIH) 2.0 \"
(CS, R/W, HS1, HS2)

Low Level Input Voltage (VIL) 0.8 \
(CS, R/W, HS1, HS2)

High Level Input Current (IIH) 20 pA
(CS, R/W) (VIH=2.7V)

Low Level Input Current (L) -400 pA
(CS, R/'W) (VIL=0.4V)

High Level Input Current (lH) 250 HA
(HS1, HS2) (VIH=2.7V)

Low Level input Current (L) 250 HA
(HS1, HS2) (VIL=0.4V)

High Level Input Voltage  (VIH) -1.0 .6 \
(WD, WD)

Low Level Input Voltage (VIL) -2.0 -1.5 \
(WD, WD)

High Level Input Current (IIH) | (VIH=-0.6V, VIL=-2.0V) 150 A
(WD, WD)

Low Level input Current (L) | (ViL=-2.0V, VIH=-1.0V) -20 HA
(WD, WD)

Output Off Leakage Curr. (IOFF) | (VOFF=5.0V) 100 LA
(WUS,- WSV)

Low Level Output Voltage (VOL) | (IOL=8.0 mA) 0.4 \
(WUS, -WsV)

Output Leakage Current (IOFF) | (VOFF=5.0V) 20 HA
(IMF)

Output on Current (ION) | (VON=0.5V to 5.0V) 2.4 3.5 mA
(IMF)

Data Input Voltage Range -2.0 0.6 \

Data Input Current (per side) Chip Enabled 150 HA

Data Input Capacitance per side to GND 10 pF
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SSI 32R525R
4-Channel Thin Film
Read/Write Device

ELECTRICAL CHARACTERISTICS (Continued)

READ MODE .
Tests performed with 1002 load resistors from RD and RD through series isolation diodes to VCC.
PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltage Gain Vin = 1m Vrms, f = 300 KHz 100 125 150 \AY
Voltage Bandwidth (-3dB) Zs < 5z, Vin = 1m Vpp 55 100 MHz
f midband = 300 KHz
Input Noise Voltage Zs = 0Q, Vin =0V, 0.8 nVyHz
Power Bandwidth = 30 MHz
Differential Input Capacitance Vin=0V, f=5MHz 35 pF
Differential Input Resistance Vin =0V, f=5 MHz 500 1800 Q
Input Bias Current (per side) Vin = 0V 0.17 mA
Dynamic Range DC input voltage where AC -3.0 3.0 mV
gain falls to 90% of the gain
with .5m Vpp input signal
Common Mode Rejection Ratio Vin = 100m Vpp, OV DC
1 MHz <f <10 MHz 50 dB
f =20 MHz 46 dB
Power Supply Rejection Ratio VCC or VEE = 100m Vpp
1 MHz <f<10 MHz 65 dB
f =20 MHz 40 dB
Channel Separation The three unselected
channels are driven with
Vin = 20m Vpp
1MHz<f<10 MHz 46 dB
f=20 MHz 40 dB
Output Offset Voltage -360 360 mvV
Output Leakage Current Idle Mode 0.01 mA
Output Common Mode Voltage VCC VCC \"
-0.75 -0.45
Single Ended Output Resistance 10 KQ
Single Ended Output Capacitance 10 pF
WRITE MODE
Current Tolerance Current set to nominal value -8 +8 %
by Rex = 1.6K to 3.6 KQ,
Tj=50°C
Differential Head voltage swing Iw =40 mA 3.8 Vpp
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SSI 32R525R
4-Channel Thin Film
Read/Write Device

WRITE MODE (continued)
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Current Range (iw) Rwc = 3600Q to 1600Q 25 45 mA
Differential Output 1700 2600 Q
Resistance, Rd
Differential Output Capacitance 10 pF
WD, WD Transition Frequency WUS = low 1.0 MHz
SWITCHING CHARACTERISTICS
Idle to Read/Write Transition Time 0.5 us
Read/Write to Idle Transition Time 0.5 us
Read to Write Transition Time VLCS =0.8V, 0.5 us
Delay to 90% of Iw
Write to Read Transition Time VLCS = 0.8V, Delay to 90% of 0.5 us
20 MHz Read Signal
envelope, Iw decay to 10%
Head Select Switching Delay Read or Write Mode 0.5 us
Head Current Transition Time lw =40 mA, Lh = 0.15 pH, 10 ns
10% to 90% Rh = 20Q
Head Current Overshoot Iw =40 mA, Lh = 0.15 uH, 50 %
Rh = 20Q, relative to total
current charge
Head Current Switching Time W =40 mA, Lh = 0.15 uH, 1.5 ns
Symmetry Rh = 20Q, WD & WD
transitions 2nS, switching time
symmetry 0.2 nS
WSV Transition Time Delay from 50% of write 0.25 us
select swing to 90% of final
WSV voltage,
Load = 2KQ // 20 pF
Unsafe to Safe Delay After f(data) = 5 MHz 0.5 us
Write Data Begins (WUS)
Safe to Unsafe Delay, (WUS) Head open or shorted to GND, 0.5 us
no write current, head select
input open
Safe to Unsafe Delay, (WUS) Non-switching write data 0.5 2.0 us
IMF Switching Time Delay from 50% of CS to 90% 0.25 us
of final IMF current

0790 - rev.
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SSI 32R525R

4-Channel Thin Film

Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)
GND [ ] VEE
GND [] 1 24 []VEE we F [——
we 2 28 ITS wev—s 2 1 2 B/pI—w
wsv [ 3 22 JRW Hs1 4 21 Hox
HS1 [] 4 21 [] HoX
Hs2 15 20 Hoy
Hs2 [] 5 20 [] Hoy
Wo i s 19 [ Hex 2o — |} 197 Hax
wo [ 7 18 gsz wo C—7 181 Hay
wuUs d 8 17 [J H1X wus s 17 HIX
IMF [] 9 16 [] H1Y [1V] =30 e— 161 H1Y
vee [j 10 15 [] HaX veC 10 11 12 13 14 151 H3X
RD [ 11 14 ] Hay RD l___‘_:_Jl ll—'___—:I Hay
RD [ 12 13 [] WCR — | WeR
24-Pin SOL 24-Pin Flatpack
ORDERING INFORMATION
PART DESCRIPTION ORDERING NUMBER PACKAGE MARK
SSI 32R525R
24-Pin Flatpack SSI 32R525R-4F 32R525R-4F
24-Pin SOL SSI 32R525R-4L 32R525R-4L
Preliminary Data:  Indicates a product not completely released to production. The specifications are based on preliminary evaluations

and are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current

information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc.
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SSI 32R526R

Preliminary Data

15 ® 4-Channel Thin Film
J J J Read/Write Device -
July, 1990
DESCRIPTION FEATURES

The SSI 32R526 is an integrated read/write circuit e High performance
designed for use with non-center tapped thin film

heads in disk drive systems. Each chip controls four Read Mode Gain = 100 V/V

head_s and has threq mode§ of operation: read, write, input Noise = 0.6 nV/VHz max

and idle. The circuit contains four channels of read

amplifiers and write drivers and also has an internal Input Capacitance = 65 pF max

write current source. Write Current Range = 17 mA to 50 mA
A current monitor (IMF) output is provided that allows Write Current Rise Time = 12 ns max

a multichip enable fault to be detected. An enabled . .
chip’s output will produce one unit of current. Anopen Head Voltage Swing = 8.0 Vpp min

collector output, write select verify (WSV), will go low if .

the write current source transistor is forward biased. *  Write unsafe detection
The circuit operates on +5 volt, and -5 volt power and :

is available in 24-pin Flatpack and 24-pin SOL  * -5V, +5V power supplies

packages.
BLOCK DIAGRAM » PIN DIAGRAM
VEE GND VCC vee
GND I r ] VEE
Hs1 we =
—— || || [—
Hs2 Wy s 2 1 % Zal——iaw
Hs1 14 2171 Hox
RD READ Hs2 5 207 Hoy
AMPLIFIER o8 m— 197 H2x
SWITCHES wo 17 18— Hay
wo (4-CHANNELS) wus s 170 ix
RITE TOGGLE :
WD ; MF 9 16— HIY
veeC 10 41 12 13 14 153 Hx
RD l H3Y
WRITE
CURRENT A0 1 veet

24-Pin Flatpack

SUPPLY
VOLTAGE
MONITOR

MODE WRITE
SELECT & FAULT
INDICATE DETECTOR

249

CAUTION: Use handling procedures necessary
for a static sensitive component.

IMF WSV WuUs
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SSI 32R526R
4-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION

WRITE MODE

In Write Mode (R/W and CS low) the circuit functions as
a differential current switch. The Head Select Inputs
(HS1 and HS2) determine the selected head. The
recording current is steered through the head in a
direction determined by the state of a toggle flip-flop.
The Write Data Inputs (WD, WD) determine the polarity
of the head current. The write current magnitude is
adjusted by an external resistor Rex between WC and

VEE.
v R
[—wg =iw (1 + —h) - |oﬁset]
Rex 90

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high
(off) level will be present at the Write Unsafe (WUS)
terminal if any of the following write fault conditions are
present:

+  Open head circuit
» Resistive component of head shorted

*  Head shorted to ground

*  No write current

»  Write current transition frequency too low
* Head select input(s) open circuit

*  Write mode not logically selected

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
Vcc.

Additionally, power voltage monitoring circuits are
used to detect Vcc and Vee voltage levels. If either is
too low to permit valid data recording, write current is
inhibited. With any combinationof Vcc and Vee voltage
above the inhibiting levels, logical control of write
current is provided by the mode selection inputs.

READ MODE

In Read Mode, (R/W high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Selectinputs. The read amplifier outputs (RD, RD) are
open collector, requiring external load resistors
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connected to Vcc. The amplifier gain polarity is non—
inverting between HX, Y inputs and RD outputs.

The switchfrom Write to Read Modes also changesthe
resistance across HnX and HnY from its write damping
valve of 100Q2 to its Read Mode input valve of 500Q.

IDLE MODE

Taking CS high selects the idle mode which switches
the RD and RD outputsinto a highimpedance state and
deactivates the internal write current source. This
facilitates multi-device installations by allowing the
read outputs to be wired OR’ed.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are
described in Tables 1 and 2.

Selection of the write mode is indicated by a low (on)
state of the Write Select Verify (WSV) terminal. The
open collector output is usually terminated by an exter-
nal resistor connected to Vcc.

The selection of either the write or read mode is
indicated by the flow of a unit of current into the Current
Monitor (IMF) terminal. By summing the currents from
multiple circuits, the user can determine that one, and

only one, circuit is active.

Table 1: Head Select Table

Head Selected HS2 HS1
0 0 0
1 0 1
2 1 0
3 1 1
Table 2: Mode Select Table
Mode Indicating &
Select Fault Outputs
Selected
CS RW Mode | IMF | WSV | WUS
1 X Idle off off off
0 1 Read on off off
0 0 Write on on on*
*Provided that no fault is detected.
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SSI 32R526R
4-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

CONTROL INPUT PINS

CS I Chip Select input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.

RW I Read/Write select. A logical low level enables the write mode (when CS is
low). Has internal pull up.

HS1,HS2 l Head Selectinputs. Logical combinations (Table 1) select one offourheads.

HEAD TERMINAL PINS

HOX - H3X e} Connection to read/write magnetic head terminals

HOY - H3Y

DATA INPUT/OUTPUT PINS

WD, WD | Differential Write Toggle inputs used to write data patterns on the disk

RD, RD | Differential Read Data pattern output amplified play back from the disk.
These outputs are normally terminated in 100Q resistors to Vcc.

EXTERNAL COMPONENT CONNECTION PINS

wC | Resistor connected to VEE to provide desired value of write current
CURRENT MONITOR PINS
WSV (0] Write Select Verify is an open collector output with the on state indicating that

the circuit has been selected for a write operation. It is normally terminated
to +Vcc through a resistor.

WuUS o] Write Unsafe is an open collector output with the off state indicating that
conditions are not proper for a write operation.

IMF (0] High impedance output sinks a unit of monitor current when the chip is
enabled.

POWER, GROUND PINS

Vce | Positive power supply voltage for circuit functions

Vcet | Positive power supply voltage for head current

VEE | Negative power supply voltage

GND 110 Power supply common
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SSI 32R526R
4-Channel Thin Film
Read/Write Device

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, 4.75 < VCC < 5.25, -5.50 < VEE < -4.75V, 0° < T (junction) < 125°C.

ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Positive Supply Voltage, Vcc 6 vDC
Negative Supply Voltage, VEE -6 vDC
Operating Junction Temperature -20 to +130 °C
Storage Temperature -65 to 130 °C
Lead Temperature (Soldering, 10 sec) 260 °C
Input Voltages
Head Select (HS) -0.4to Vcc + 0.3 \Y
Chip Enable (CS) -0.4to Vee+ 0.3 v
Read Select (R/W) -0.4Vto Vcc + 0.3 \%
Wirite Data (WD, WD) -VEE 10 0.3 v
Head Inputs (Read Mode) -0.6t0 0.4 \Y
Outputs
Read Data (RD, RD) Vce - 2510 Vee + 0.3 v
Write Unsafe (WUS) -0.4V to Vcc + 0.3 and 20 mA \'
Write Select Verify (WSV) -0.4V fo Vce + 0.3 and 20 mA v
Current Monitor (IMF) -0.4to Vec +0.3 \"
Current Reference (WC) -100 mAto 1.0 mA mA
Head Outputs (Write Mode) -100 mAto 1.0 mA mA
POWER SUPPLY
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Power Dissipation Idle 187 mw
Read 540 mw
Write mode 550 + 10.5 mwW
X lw
Positive Supply Current (ICC) Idle Mode 15 mA
Read Mode 35 mA
Write Mode 35 mA
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SSI 32R526R
4-Channel Thin Film

Read/Write Device
POWER SUPPLY (Continued)
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Positive Supply Current (ICC1) Idle Mode 5 mA
Read Mode 5 mA
Write Mode 20 + Iw mA
Negative Supply Current (IEE) Idle Mode -15 mA
Read Mode -60 mA
Write Mode -50 - Iw mA
DC CHARACTERISTICS
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Chip Select High Voltage (VHCS) Idle Mode 2.0 \Y
Chip Select Low Voltage (VLCS) Read or Write Mode 0.8 \
Chip Select Low Current  (ILCS) VLCS = 0.4V -0.40 mA
Chip Select High Current  (IHCS) VHCS = 2.7V 20 HA
Read Select High Voltage (VHR/W) | Read or Idie Mode 2.0 \"
Read Select Low Voltage (VLR/W) | Write or Idle Mode 0.8 v
Read Select high Current (IHRW) | VHR/W = 2.0V 20 HA
Read Select Low Current (ILR/W) VLR/W =0V -0.40 mA
Head Select High Voltage (VHHS) 2.0
Head Select Low Voltage (VLHS) 0.8 \Y
Head Select High Current (IHHS) VHHS = 2.7V 0.25 mA
Head Select Low Current (ILHS) VLHS = 0.4V 0.25 mA
WUS, WSV Low Level Voltage ILUS =8 mA 0.5 v
(denotes safe condition)
WUS, WSV High Level Current VHUS = 5.0V 100 pA
(denotes unsafe condition)
IMF on Current 22 3.7 mA
IMF off Current 0.02 mA
IMF Voltage Range 0.5 VCC +0.3 \
VCC Fault Voltage 35 \'
VEE Faulit Voltage -3.5 \"
Differer@ Data Voltage, 0.20 Vv
(WD - WD) ,
Data Input Voltage Range -1.87 +0.1 \'/
Data Input Current (per side) Chip Enabled 150 HA
Data Input Capacitance per side to GND 10 pF
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SSI 32R526R
4-Channel Thin Film
Read/Write Device

ELECTRICAL CHARACTERISTICS (Continued)

READ MODE .
Tests performed with 1002 load resistors from RD and RD through series isolation diodes to VCC.
PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Voltage Gain Vin = 1m Vpp, f = 300 KHz 75 125 VIV
Voitage Bandwidth (-3dB) Zs <5Q, Vin=1m Vpp -3dB 55 100 MHz
f midband =300 KHz -1dB 20 100 MHz
Input Noise Voltage Zs =0Q, Vin=0V, 0.6 nvvHz
Power Bandwidth = 34 MHz
Differential Input Capacitance Vin = 0V, f =5 MHz 65 pF
Differential Input Resistance Vin =0V, f =5 MHz 250 1000 Q
Dynamic Range DC input voltage where AC -2.0 2.0 mV
gain falls to 90% of the gain
with .5m Vpp input signal
Common Mode Rejection Ratio Vin = 100m Vpp, OV DC
1 MHz <{<10 MHz 50 dB
f=20MHz 46 dB
Power Supply Rejection Ratio VCC or VEE = 100m Vpp
1 MHz<f<10 MHz 65 dB
- f=20 MHz 40 dB
Channel Separation The three unselected
channels are driven with
Vin = 20m Vpp
1 MHz<f< 10 MHz 46 dB
f =20 MHz 37 dB
Output Offset Voltage -360 360 mV
Output Leakage Current Idle Mode 0.01 mA
Output Common Mode Voltage VCC-09 vcc-0.3 Vv
Single Ended Output Resistance 10 KQ
Single Ended Output Capacitance 10 pF
WRITE MODE
Current Tolerance Current set to nominal value -8 +8 %
by Rx = 425 to 180Q, Tj = 50°C
(Iw) (Rh) Product 0.3 1.25 '
Differential Head voltage swing Iw =45 mA 8.0 Vpp
loffset 6.0 mA
Write Current Voltage Rex = 46Q 225 \)
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SSI 32R526R
4-Channel Thin Film
Read/Write Device

WRITE MODE (continued)
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Unselected Head lw=45mA, Lh =0.5 pH, 1 mAp
Transient Current Rh = 20Q, non-adjacent
heads tested to minimize
external coupling effects
Current Range (iw) 17 50 mA
Differential Output 70 100 130 Q
Resistance, Rd
Differential Output 30 pF
Capacitance
WD, WD Transition Frequency WUS = low 5.0 MHz
SWITCHING CHARACTERISTICS Rh = 0, Lh = 0 (Unless otherwise specified)
Idle to Read/Write Transition Time 0.4 us
Read/Write to Idle Transition Time 0.4 us
Read to Write Transition Time VLCS =0.8V, 04 us
Delay to 90% of w
Write to Read Transition Time VLCS = 0.8V, Delay to 90% of 0.4 us
20 MHz Read Signal
envelope, Iw decay to 10%
Head Select Switching Delay Read or Write Mode 0.2 us
Head Current Transition Time Iw =40 mA, Lh = 0.56 puH, 12 ns
10% to 90% Rh =20Q
Head Current Overshoot iw =40 mA, Lh = 0.56 pH, 15 %
Rh = 20Q, relative to total
current change
Head Current Switching Time lw =40 mA, Lh = 0.56 uH, 0.5 ns
Symmetry Rh =20Q, WD & WD
transitions 2nS, switching time
symmetry 0.2 nS
WSV Transition Time Delay from 50% of write 0.3 us
select swing to 90% of final
WSV voltage,
Load = 2KQ // 20 pF
Unsafe to Safe Delay After fwol = 10 MHz 0.2 us
Write Data Begins (WUS)
Safe to Unsafe Delay, (WUS) Head open or shorted to GND, 05 us
no write current, head select
input open
Safe to Unsafe Delay, (WUS) Non-switching write data 0.5 us
IMF Switching Time Delay from 50% of CS to 90% 0.25 ps
of final IMF current
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SSI 32R526R

4-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW) GND [ | VEE
GND q 1 24 []VEE we ‘:1 r o]
weg 2 23 T8 W3 2 1 2 2 p AW
wsv (i s 22 IRW Hst 4 21 Hox
Hst1 [] 4 21 [] HoX
w2 ] s 20 []Hov Hs2 15 207 Hoy
wol e 19 [] Hax Wb e 19 H2x
wo ] 7 18 [] Hay wp C—7 181 Hay
wus [] 8 17 [1H1X wus 18 177 HIX
IMF [| 9 16 [] H1Y (1] o e— 161 H1Y
vce [ 10 15 §H3X veC {10 1 12 13 14 15— H3x
RD [ 11 14 [] Hay wo [— v
RD [] 12 13 [] vcet RDC ] veet

24-Pin SOL 24-Pin Flatpack

ORDERING INFORMATION

PART DESCRIPTION ORDERING NO PKG. MARK
SSI132R526R
24-Pin Flatpack SSI 32R526R-4F 32R526R-4F
24-Pin SOL SSI 32R526R-4L 32R526R-4L

Preliminary Data:

Indicates a product not completely released to production. The specifications are based on preliminary evaluations

and are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current

information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. Nolicense is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc.

Protected by Patent No. (4,803,445)
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SSI 32R527R
8 & 9-Channel Thin Film
Read/Write Device

Preliminary Data

illiom ﬂ‘ffam @

DESCRIPTION

The SSI 32R527R Read/Write devices are bipolar
monolithic integrated circuits designed for use with
two terminal thin film recording heads. They provide a
low noise read amplifier, write current control and data
protection circuitry for eight or nine channels. Power
supply fault protectionis provided by disabling the write
current generator during power sequencing. They
require +5V and +12V power supplies and are avail-
able in a variety of package configurations. A mirror
image pinout option is available to simplify flex circuit
layout in multiple R/W device applications. The
S§SI1 32R527R provides internal 500Q damping
resistors.

July, 1990

FEATURES

* High performance:

Read mode gain = 120 V/V

Input noise = 0.85 nV//Hz max.

Input capacitance = 35 pF max.

Write current range = 10 mA to 40 mA
Head voltage swing =7 Vpp

Write current rise time =9 ns

¢ Enhanced system write to read recovery time
e Differential ECL-like write data input

* Open collector read outputs

* Power supply fault protection

e Compatible with two & three terminal thin
film heads
* Write unsafe detection

* +5V, +12V power supplies
* Mirror image pinout option

0790 - rev.

BLOCK DIAGRAM

MULTIPLEXER

ZEEE S

PIN DIAGRAM
Hox [] 1 32 []GND
Hoy [] 2 31 [INC
HIX [] 3 30 [JTS
HiY [] 4 29 [JRW
HeX [] 5 28 [Jwc
Hay [] © 27 [} RDY
H3X [} 7 26 [] RDX
Havy [] 8 25 [JHSO
Hax [] 9 24 [JHs1
H4vd 10 23 [JHs2
H5X [} 11 22 [Jvce
Hsy [ 12 21 [Jwp
Hex [] 13 20 WD
Hey [} 14. 19 [Jwus
H7X [ 15 18 []vDD
H7Y [ 16 17 [INC

32-LEAD SOW,

FLATPACK

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R527R
8 & 9-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R527R addresses up to nine two-terminal
thin film heads providing write drive or read amplifica-
tion. Head selection and mode controlis accomplished
with pins HSn, CS and R/W, as shown in Tables 1 & 2.
Internal resistor pullups, provided on pins CS and R/W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R527R as a
current switch and activates the Write Unsafe (WUS)
detection circuitry. The Write Data Inputs (WD, WD)
determine the polarity of the head current. There is no
internal toggle flip-flop.

The magnitude of the write current (0-pk) given by:

W =_VYwec
RWC

where Vwc (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connected
frompin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all
devices. The actual head current Ix, y is given by:

Ix,y = w
1+RhRd
where:
Rh = head resistance + external wire resistance, and
Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age faultor power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two transitions on pin WD
and WD, after the fault is corrected, are required to
clear the WUS flag.

= Device in read mode
» No write current

» WD frequency too low
» Device not selected

Power dissipation in Write Mode may be reduced by
placing aresistor, Rw, between VDD1 and VDD2. The
resistor value should be chosen such that lw Rw < 3.0V
for an accompanying reduction of (Ilw)2 Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R527R as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs are open collectors and are
in phase with the "X" and "Y" head ports. The termina-
tion resistors for RDX/RDY should be 100Q to Vcc.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices. If
multiple devices are wire OR'ed, series Schottky isola-
tion diodes are recommended to reduce parasitic ca-
pacitance without degrading dynamic range.

FIGURE 1: OR'ed Devices 1
w/ Schottky Isolation 1on Fon
Diodes RDX
CHIP 1 RDY m
)\l
RDX
CHIP2 ROY V\ 1
NTT

TABLE 1: Mode Select

CS RW MODE
0 4] Write
0 1 Read
1 0 Idle
1 1 Idle
TABLE 2: Head Select 0 = Low level 1 = High level
HS3 HS2 HS1 HSO0 HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
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SSI 32R527R
8 & 9-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO - HS3 | Head Select

(o | Chip Select: a low level enables the device

RW 1 Read/Write: a high level selects Read mode

wus o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WD,WD | Write Data In: a negative polarity passes write current in the x-direction of the
head.

HOX - H8X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H8Y

RDX, RDY o* X, Y Read Data: differential read data output, require 100Q2 termination re-
sistor to Vcc

wC * Write Current: used to set the magnitude of the write current

vCC - +5V Logic Circuit Supply

VDD1 - +12V

VvDD2 - Positive power supply for write current drivers: VDD1 - 3.0V < VDD2 < VDD1

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

0790 - rev.

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD -0.3t0 +14 VvDC
vcc -0.3t0 +7 vDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 VvDC
Head Port Voltage VH -0.3to VDD +0.3 vDC
WUS Pin Voltage Range Vwus -0.3to +14 VvDC
Qutput Current wWuSs Iwus +12 mA
Storage Temperature Tstg -65 to +150 °C
1137




SSI 32R527R
8 & 9-Channel Thin Film
Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD 12+ 10% vDC
‘ vCcC 5+10% VvDC
Operating Temperature Tj +25t0 +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX UNITS
VDD Supply Current Read Mode - - 34 mA
Write Mode - - 38 + lw mA
Idle Mode - - 14 mA
VCC Supply Current Read Mode - - 52 mA
Write Mode - - 45 mA
Idle Mode - - 42 mA
Power Dissipation (Tj = +135°C) Read Mode - - 670 mw
Write Mode: Iw = 20 mA, - - 900 mw
VDD2 = VDD1
VvDD2 = VDD1 - 3.0V - - 900
Idie Mode - - 400 mwW
Input Low Voltage (VIL) - - 0.8 VvDC
Input High Voltage (VIH) 2.0 - - VDC
Input Low Current (IIL) VIL = 0.8v -0.4 - - mA
Input High Current (IHL) VIH = 2.0v - - 100 LA
WUS Output Low Voltage (VOL) lol = 8 mA - - 0.5 VvDC
VDD Fault Voltage 8.5 - 10.0 VvDC
VCC Fault Voltage 3.5 - 4.2 VvDC
Head Current (HnX, HnY) Write Mode, 0<VCC <3.5V | -200 - +200 WA
0<VDD <8.5V
Read/ldle Mode -200 - +200 HA
0<VCC <5.5V
0<VDD <13.2V
Data Input Capacitance WD or WD to GND 10 pF
Data Input Current WD or WD 150 pA
Differential Data Voltage WD - WD 0.2 vDC
WD, WD Data Input Voltage Range Low Level vCC vDC
: (WD VIL) -1.9
High Level VCC + | VDC
(WD VIH) 0.1
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SSI 32R527R

8 & 9-Channel Thin Film

Read/Write Device

WRITE CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply, lw = 20 mA, Lh = 1.0 uH, Rh = 30Q

and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN. | NOM MAX | UNITS
WC Pin Voltage (Vwc) - |1.6515% - Vv
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 400 500 750 Q
WD, WD Transition Frequency WUS = low .85 - - MHz
Write Current Range 10 - 40 mA

READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20pF and RL1 (RDX,

VCC) = RL2 (RDY, VCC) = 100Q

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS
Differential Voltage Gain Vin=1mVpp @ 300 KHz Tj = 25°C| 85 - 150 VIV
Bandwidth -1dB | |Zs|<5Q, Vin=1 mVpp @ 300kHz | 25 - - MHz
-3dB | |Zs|<5%, Vin=1 mVpp @ 300 kHz | 45 - - MHz
Input Noise Voltage BW=15MHz,Lh=0,Rh=0 - 0.62 | 0.85 [ nVAVHz
Differential Input Capacitance Vin =1 mVpp, f =5 MHz - - 35 pF
Differential Input Resistance Vin =1 mVpp, f =5 MHz 280 | 320 - Q
Dynamic Range AC peak-to-peak input voltage 6 - - mV
where gain falls to 90% of its
small signal value, f = 5 MHz
Common Mode Rejection Ratio Vin = 0 VDC+100 mVpp
1 MHz<t< 10 MHz 54 - - dB
10 MHz<f< 20 MHz 48 - - dB
Power Supply Rejection Ratio VPD or Vcc @ 100mVpp
1 MHz<f< 10 MHz 54 - - dB
10 MHz<f< 20 MHz 40 - - dB
Channel Separation All unselected channels driven
with 100 mVpp
1 MHz<f< 10 MHz 43 - - dB
10 MHz<f< 20 MHz 37 - - dB
Output Offset Voltage -300| - |+300f mV
RDX, RDY Common Mode Read Mode VCC-1. vee-3| VDC
Output Voltage Write Mode - |vCcC| - VvDC
Single Ended Output Resistance f=5MHz 10 - KQ

0790 - rev.
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SSI 32R527R

8 & 9-Channel Thin Film

Read/Write Device

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS
Output Current - 6 - mA
Single Ended Output Capacitance f=5MHz - - 10 pF

SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, Iw =20 mA, Lh=1.0 uH, Rh = 30Q

and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100mV 10MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
CS
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100mV 10MHz Read
signal envelope
CS to Unselect Delay to 10% of write current - 0.6 us
HSn
S0, 1, 2 o any Head Delay to 90 % of 100mV 10MHz - 0.4 us
Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50 % points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WD has 50 % duty cycle and - 1 ns
1ns rise/fall time, Lh=0uh, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
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SSI 32R527R
8 & 9-Channel Thin Film
Read/Write Device

(WD WU)_\ , \ , \ \
«— D2 —», 01—
Wwus \
—> 03
HEAD ] / \ / \ / \'
CURRENT
(Ix-ly) |

FIGURE 1: Write Mode Timing Diagram
APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 320 340 Q
Differential Input Capacitance (Max.) 32 34 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj = 25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVANHz
Differential Input Resistance (Min.) 260 290 Q
Differential Input Capacitance (Max.) 33 35 pF
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SSI 32R527R
8 & 9-Channel Thin Film
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PACKAGE PIN DESIGNATIONS (Top View)

Hox [} 1 32 []GND

Hoy [] 2 31 [INC

Hi1X ] 38 30 [1CS

HIY [ 4 29 [1RW

H2X [] 5 28 [Jwc

Hey [| 6 27 [1 RDY

Hax [ 7 26 {1 RDX

Hay ] 8 25 [] HSO

HaxX [] 9 24 [ Hs1

H4y [] 10 23 []Hs2

Hsx [] 11 22 [Jvce

HsY [} 12 21 Jwp

HeX [| 13 20 [JWD

HeY [| 14 19 [J wus

H7X [] 15 18 [] vDD

H7y [] 16 17 [INC

8-Channel
32-Lead SOW
HOX [] 1 34 [] GND GND [] 1 34 []
HoY [] 2 33 [] HS3 HS3 ] 2 33 (]
HIX [] 3 32 [] TS TS [ s 32 ]
HIY [] 4 31 [] RW RW [] 4 31 ]
HaX ] 5 30 [] we wc ] s 30 [1
Hay [] 6 29 [] RDY RDY [| 6 29 ]
Hax ] 7 28 [] RDX RDX [] 7 28 []
HSYIiB 27 [] HSO Hso [] 8 27 1
Hax [ 9 26 [] Hst Hst [ 9 26 ]
Hay [] 10 25 [] HS2 HS2 [] 10 25 ]
H5X [] 11 24 [] vee vee [ 11 24 []
HSYd 12 23 [] wD wD [] 12 23 ]
Hex [ 13 22pW5 WO ] 13 2 0]
HeYy [} 14 21 [] wus wus d 14 21 ]
H7X [] 15 20 [] vDD1 voD1 ] 15 20 []
H7Y [] 16 19 [] vDD2 vDD2 (] 16 19 []
Hex [ 17 18 [] H8Y Hey [] 17 18 []
9-Channel 9-Channel
34-Lead SOL 34-Lead SOL
Mirror

1-142

GND [] 1 32 [] HoX
Ne [] 2 31 ] Hoy
[ K] 30 [1H1X
RW [ 4 29 [JH1Y
wcl 5 28 [] H2x
RDY [| 6 27 [ H2y
RDX [| 7 26 [J HaX
HSO[] 8 25 [] HaY
HS1[] o 24 [] H4aX
Hs2 [] 10 23 [] HaY
vec ] 11 22 [] HsX
WD[ 12 21 [JH5Y
WD ] 13 20 [] HeX
wus [] 14 19 [] HeY
voD [] 15 18 [J H7X
NC[] 16 17 [1H7Y
8-Channel
32-Lead SOW
Mirror

HOX

HOY

H1X

H1Y

H2X

HaY

H3X

Hay THERMAL CHARACTERISTICS: Qja

:“’: 32-Lead SOW 55°C/W

4

HEX 34-Lead SOL 50°C/W

H5Y

HeX

HeY

H7X

H7Y

H8X

0790 - rev.



SSI 32R527R
8 & 9-Channel Thin Film
Read/Write Device

ORDERING INFORMATION

PART DESCRIPTION ORDER NO. PKG. MARK
SS1 32R527R with Internal Damping Resistor
8-Channel SOW SSI 32R527R-8CW 32R527R-8CW
9-Channel SOL SSI 32R527R-9CL 32R527R-9CL
SSI 32R527RM Mirror Image with Damping Resistor
8-Channel SOW SSI 32R527RM-8CW 32R527RM-8CW
9-Channel SOL SSI 32R527RM-9CL 32R527RM-9CL
Preliminary Data:  Indicates a product not completely released to production. The specifications are based on preliminary evaluations
and are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current
information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457
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SSI 32R528/528R
8 & 9-Channel Thin Film
Read/Write Device

Preliminary Data

DESCRIPTION

The SS132R528/528R Read/Write devices are bipolar
monolithic integrated circuits designed for use with
two terminal thin film recording heads. They provide a
low noise read amplifier, write current control and data
protection circuitry for eight or nine channels. Power
supply fault protection is provided by disabling the write
current generator during power sequencing. System
write to read recovery time is significantly improved by
controlling the read channel common mode output
voltage shift in the write mode. They require +5V and
+12V power supplies and are available in a variety of
package configurations. The SSI32R528R option
provides internal 700Q damping resistors.

July, 1990
FEATURES

¢ High performance:
Read mode gain = 150 V/V
Input noise = 0.85 nV//Hz max.
Input capacitance = 35 pF max.
Write current range = 10 mA to 40 mA
Head voltage swing =7 Vpp
Write current rise time = 9 ns
¢ Enhanced system write to read recovery time
¢ Differential ECL-like Write Data input
* Power supply fault protection
¢ Compatible with two & three terminal TFH
* Write unsafe detection

* 45V, +12V power supplies

BLOCK DIAGRAM PIN DIAGRAM
VDDt vCC GND WUS vDD2
O O Hox [ 1 36 []GND
T' ' Hoy [] 2 35 []HS3
UNeArE wix [ 3 34 T8
D;TECTOR H1Y[ 4 a3 ]R/W
R 1 == Hex [ 5 32 Jwe
READ . | meap s Hey [] 6 31 [JRDY
o BUTER L |rremws T HaX E 7 30 ;RDX
RDX : - L g e 3 )
: < i o5 < o oo : MULTIPLEXER |::: i
ROY 4o Lo HaY [] 8 29 []Hso
e N re N o s G L
_:] o Hax [] 9 28 [1Hs1
wo op= S Hay ] 10 27 [1Hs2
D> b |
e q 9 WRITE Hsx [ 11 26 [1vce
/ - DRIVER
- e T - Hsy [ 12 25 WD
= : WRITE
i —————— B CURRENT | Hex [ 13 24 WD
DETECTOR f-—oo g SOURGE | . Hev [] 14 23 [jwus
we | . H7X [] 15 22 []vOD1
Hso L H7Y [] 16 21 []vDD2
HS1 HeX [ 17 20 [JNIC
HS2 Hey [| 18 19 [INIC
e 36-Lead SOM
CAUTION: Use handling procedures necessary

for a static sensitive component.
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SSI 32R528/528R
8 & 9-Channel Thin Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R528 addresses up to nine two-terminal
thin film heads providing write drive or read amplifica-
tion. Head selection and mode control is accomplished
with pins HSn, CS and R/W, as shown in Tables 1 & 2.
internal resistor pullups, provided on pins CS and R'W
willforce the device into a non-writing condition if either
control line is opened accidentally.

WRITE MODE

The write mode configures the SSI 32R528 as a
current switch and activates the Write Unsafe (WUS)
detectioncircuitry. Write current is toggled betweenthe
X and Y direction of the selected head on each low to
high transition of the WD, Write Data Input.

A preceding read operation initializes the Write Data
Flip Flop (WDFF) to pass write current in the X-
direction of the head, i.e. into the X-port.

The magnitude of the write current (0-pk) given by:
w =_Vwe
RWC

where Vwe (WC pin voltage) = 1.65V + 5%, is pro-
grammed by an external resistor RWC, connected
from pin WC to ground. In multiple device applications,
a single RWC resistor may be made common to all

devices. The actual head current Ix, y is given by:

Ix,y -
1+RhRd
where:
Rh = head resistance + external wire resistance, and
Rd = damping resistance.

Power supply fault protection improves data security
by disabling the write current generator during a volt-
age fault or power supply sequencing. Additionally, the
write unsafe detection circuitry will flag any of the
conditions listed below as a high level on the open
collector output pin, WUS. Two negative transitions on
the WD/WD lines, after the fault is corrected, are re-
quired to clear the WUS flag.

« Device in read mode
» No write current

» WD frequency too low
» Device not selected
» Head open

Power dissipation in Write Mode may be reduced by
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placing a resistor, Rw, between VDD1 and VDD2. The
resistor value should be chosen such that lw Rw <3.0V
for an accompanying reduction of (lw)2 Rw in power
dissipation. If a resistor is not used, VDD2 should be
connected to VDD1. Note that Rw will also provide
current limiting in the event of a head short.

READ MODE

The read mode configures the SSI 32R528 as a low
noise differential amplifier and deactivates the write
current generator and write unsafe detection circuitry.
The RDX and RDY outputs are emitter followers and
are in phase with the "X" and "Y" head ports. These
outputs should be AC coupled to the load. The RDX,
RDY common mode voltage is maintained at the write
mode value, minimizing the transient between write
mode and read mode, substantially reducing the write
to read recovery time in the subsequent Pulse Detec-
tion circuitry.

IDLE MODE

The idle mode deactivates the internal write current
generator, the write unsafe detector and switches the
RDX, RDY outputs into a high impedance state. This
facilitates multiple device applications by enabling the
read outputs to be wire OR’ed and the write current
programming resistor to be common to all devices.

TABLE 1: Mode Select

CS RW MODE
0 0 Write
0 1 Read
1 0 Idle
1 1 Idle
TABLE 2: Head Select
HS3 HS2 HS1 HS0 HEAD
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
0 = Low level 1 = High level
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SSI 32R528/528R

8 & 9-Channel Thin Film
Read/Write Device

PIN DESCRIPTIONS

NAME TYPE DESCRIPTION

HSO0 - HS3 | Head Select: TTL level

Ccs | Chip Select: a low TTL level enables the device

RW | Read/Write: a high TTL level selects Read mode

WUS o* Write Unsafe: Open collector output, a high level indicates an unsafe writing
condition

WD, WD | Differential Write Data inputs: a positive transition on WD toggles the direction
of the head current

HOX - H8X 110 X, Y Head Connections: Current in the X-direction flows into the X-port

HOY - H8Y

RDX, RDY o* X, Y Read Data: differential read data output

WC * Write Current: used to set the magnitude of the write current

VvCC - +5V Logic Circuit Supply

VDD1 - +12V

VDD2 - Positive Power Supply for Write current drivers

GND - Ground

*When more than one R/W device is used, these signals can be wire OR’ed.

ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS
Operation outside these rating limits may permanently damage the device.

0790 - rev.

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1, 2 -0.3t0 +14 vDC
VCC -0.3t0 +7 vDC
Write Current Iw 100 mA
Digital Input Voltage Vin -0.3to VCC +0.3 vDC
Head Port Voltage VH -0.3to VDD2 +0.3 VvDC
WUS Pin Voltage Range Vwus -0.3to +14 vDC
Output Current RDX, RDY lo -10 mA
WUS lwus +12 mA
Storage Temperature Tstg -65 to +150 °C
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SSI 32R528/528R

8 & 9-Channel Thin Film

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNITS
DC Supply Voltage VDD1 12+ 10% VvDC
VDD2 VDD1 - 3.0 to VDD1 VvDC
VCC 5+10% vDC
Operating Temperature Tj 0to +135 °C
DC CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply.
PARAMETER CONDITIONS MIN NOM MAX | UNITS
VDD1 Supply Current Read Mode - - 42 mA
Write Mode - - 50 mA
Idle Mode - - 22 mA
VDD2 Supply Current Read Mode - - 200 HA
Write Mode - - lw+0.4 mA
Idle Mode - - 200 HA
VCC Supply Current Read Mode - - 68 mA
Write Mode - - 48 mA
Idle Mode - - 55 mA
Power Dissipation (Tj = +135°C) Read Mode - - 850 mwW
Write Mode: Iw = 20 mA, - - 1100 mw
VDD2 = VDD1
Write Mode:Iw = 40 mA, - - 1200 mwW
VDD1 - VDD2 = 3.0V
Idle Mode - - 550 mw
WD, WD Input Low Current (IIL1) VIL1 = VCC -1.625V 80 UA
WD, WD Input High Current (I1H1) VIH1 = VCC -0.72V 100 pA
WD, WD Input Low Voltage (VIL1) vCC VvCC VvDC
-1.870 -1.625
WD, WD Input High Voltage (VIH1) vce vCcC vDC
-1.00 -0.720
R/W, CS, HS0-HS3 VIL2 = 0.8V 0.4 mA
Input Low Current (IIL2)
R/W, CS, HS0-HS3 VIH2 = 2.0V 100 HA
Input High Current (IIH2)
R/W, CS, HS0-HS3 0.8 VvDC
Input Low Voltage (VIL2)
R/W, CS, HS0-HS3 2.0 vDC
Input High Voltage (VIH2)
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SSI 32R528/528R
8 & 9-Channel Thin Film

Read/Write Device

DC CHARACTERISTICS (Continued)
PARAMETER CONDITIONS MIN NOM MAX | UNITS
WUS Output Low Voltage (VOL) ILUS = 8.0 mA 0.5 VvDC
VDD Fault Voltage 8.5 - 10.0 VDC
VCC Fault Voltage 3.5 - 4.2 VDC
Head Current (HnX, HnY) Write Mode, 0 < VCC < 3.5V] -200 - +200 pHA

0<VDD1<85V

Read/ldle Mode -200 - +200 HA

0<VCC<55V

0<VDD1<13.2V

WRITE CHARACTERISTICS
Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh = 1.0 uH, Rh = 30Q
and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN NOM MAX | UNITS
WC Pin Voltage (Vwc) - |1.65+5% - \'
Differential Head Voltage Swing 7 - - Vpp
Unselected Head Current - - 1 mA(pk)
Differential Output Capacitance - - 25 pF
Differential Output Resistance 32R528R 500 700 950 Q

32R528 4 - - KQ
WD Transition Frequency WUS = low 1.7 - - MHz
Write Current Range 0 - pk 10 - 40 mA
READ CHARACTERISTICS

Unless otherwise specified, recommended operating conditions apply CL (RDX, RDY) < 20 pF and
RL (RDX,RDY) = 1 kQ.

PARAMETER CONDITIONS MIN {NOM | MAX| UNITS
Differential Voltage Gain Vin=1mVpp @ 1 MHz 125 - 175 VIV
Bandwidth -1dB | |Zs] < 5%, Vin=1 mVpp 25 - - MHz
-3dB | |Zs| <5Q, Vin=1 mVpp 45 - - MHz

Input Noise Voltage BW =15MHz,Lh=0,Rh=0 - |0.62|085]|nviHz
Differential Input Capacitance Vin=1mVpp, f =5 MHz - - 35 pF
Differential Input 32R528R | Vin=1mVpp, f =5 MHz 300 - - Q
Resistance 32R528 | Vin=1mVpp, f =5MHz 640 - - Q
Dynamic Range Peak-to-peak ac input voltage 6 - - mVpp

where gain falls to 90% of its

small signal value, f =5 MHz
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SSI 32R528/528R
8 & 9-Channel Thin Film
Read/Write Device

READ CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX | UNITS
Common Mode Rejection Ratio Vin = 0 VDC+100 mVpp @ 5 MHz 54 - - dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VDD1 54 - - dB
100 mVpp @ 5 MHz on VCC
Channel Separation Unselected channels driven 45 - - dB
with 100 mVpp @ 5 MHz,
Vin = 0 mVpp
Output Offset Voltage -360 - +360| mV
RDX, RDY Common Mode Read Mode 22 | 29 | 36 | VDC
Output Voltage Write Mode - 2.9 - VvDC
Single Ended Output Resistance f=5MHz - - 40 Q
Output Current AC Coupled Load, RDX to RDY 3.2 - - mA

SWITCHING CHARACTERISTICS (See Figure 1)

Unless otherwise specified, recommended operating conditions apply, Iw = 20 mA, Lh = 1.0 uH, Rh = 30Q

and f(WD) = 5 MHz.

PARAMETER CONDITIONS MIN MAX | UNITS
RW
R/W to Write Mode Delay to 90% of write current - 0.6 us
R/W to Read Mode Delay to 90% of 100 mV 10 MHz - 0.6 us
Read signal envelope or to 90%
decay of write current
Cs
CS to Select Delay to 90% of write current or to - 0.6 us
90% of 100 mV 10 MHz Read
signal envelope
CS to Unselect Delay to 10% of write current - 0.6 us
HSn
HSO, 1, 2, 3 to any Head Delay to 90% of 100 mV 10 MHz - 0.4 us
: Read signal envelope
WUS
Safe to Unsafe - TD1 0.6 3.6 us
Unsafe to Safe - TD2 - 1 us
Head Current
Prop. Delay - TD3 From 50% points, Lh=0uh, Rh=0Q - 32 ns
Asymmetry WD has 50% duty cycle and 1ns - 1 ns
rise/fall time, Lh=0uh, Rh=0Q
Rise/Fall Time 10% - 90% points, Lh=0ph, Rh=0Q - 9 ns
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SSI 32R528/528R
8 & 9-Channel Thin Film
Read/Write Device

(WD WU)J
«— TD2 —>| <— D1 —p
WUs \ y
—» 03
HEAD
CURRENT
(Ix-ly) {

FIGURE 1: Write Mode Timing Diagram

APPLICATIONS INFORMATION

The specifications, provided in the data section, account for the worst case values of each parameter taken
individually. In actual operation, the effects of worst case conditions on many parameters correlate. Tables 3 &
4 demonstrate this for several key parameters. Notice that under the conditions of worst case input noise, the
higher read back signal resulting from the higher input impedance can compensate for the higher input noise.
Accounting for this correlation in your analysis will be more representative of actual performance.

TABLE 3: Key Parameters Under Worst Case Input Noise Conditions

PARAMETER Tj=25°C Tj=135°C UNITS
Input Noise Voltage (Max.) 0.70 0.85 nVAHz
Differential Input Resistance (Min.) 32R528R 390 420 Q
32R528 1200 1500 Q
Differential Input Capacitance (Max.) 32 34 pF

TABLE 4: Key Parameters Under Worst Case Input Impedance Conditions

PARAMETER Tj = 25°C Tj = 135°C UNITS
Input Noise Voltage (Max.) 0.58 0.71 nVAHz
Differential Input Resistance (Min.) 32R528R 310 350 Q
32R528 643 846 Q
Differential Input Capacitance (Max.) 33 35 pF
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SSI 32R528/528R
8 & 9-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS

THERMAL CHARACTERISTICS: @ ja

(Top View) 32-Lead SOW 55°C/W
Hox [ 1 % [anD 36-Lead SOM | 50°C/W
Hoy [] 2 35 []HS3
Hix 3 u jies Hox [ 1 32 [JGND
Hiy [ 4 * {JRW Hoy [] 2 31PN/C
Hax (] & @2 fwe wix I s 20 [1T8
H2y [ 6 31 [JRDY Hiv [ 4 - 20 AW
Hx [} 7 % [1ROX H2x [| & 2ejwc
Hay [} 8 2 [1Hso Hey [ 6 27 [] RDY
Hax [} @ 28 []Hst Hax [| 7 26 [] RDX
Hav [] 10 27 [1Hs2 Hay [] 8 25 [1Hs0
HeX [] 11 2% [Jvce Hax o 24 [ Hst
HsY [] 12 25 [Jwbp Hay [ 10 23 [JHS2
Hex [] 13 24 [TWD HsX [ 11 22 [Jvce
Hey [] 14 23 [Jwus HsY [} 12 21 [JwD
H7X ] 15 22 ;)vom Hex [| 13 20 [JWD
WY [ 6 2t (Jvooe ey [ 14 19 [Jwus
Hexq 17 20 [JNC H7X [ 15 18 [J voD1
Hev: 18 19 [NC H7Y [] 16 17 []vDD2
36-Lead SOM 32-Lead SOW, FLATPACK
ORDERING INFORMATION
PART DESCRIPTION ORDER NO. PKG. MARK
SSI 32R528 Read/Write IC
8-Channel SOW SSI1 32R528-8W 32R528-8W
9-Channel SOM SSi 32R528-9M 32R528-9M
SSI 32R528R with Internal Damping Resistor
8-Channel SOW SSI 32R528R-8W 32R528R-8W
9-Channel SOM SSI 32R528R-9M 32R528R-9M

Preliminary Data:

Indicates a product notcompletely released to production. The specifications are based on preliminary evaluations and

are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the rightto make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

©1989 Silicon Systems, Inc.
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

Preliminary Data

1

diliaon ﬁJbﬂf’

DESCRIPTION

The SSI 32R529 is an integrated read/write circuit
designed for use with non-center tapped thin film
heads in disk drive systems. Each chip controls eight
heads and has three modes of operation: read, write,
and idle. The circuit contains eight channels of read
amplifiers and write drivers and also has an internal
write current source.

A current monitor (IMF) output is provided that allows
a multichip enable fault to be detected. The circuit
operates on +5 volt, and -5 volt power and is available
in 32-pin and 34-pin SOL packages.

July, 1990
FEATURES

High performance

Read Mode Gain = 125 Typ V/V

Input Noise = 0.8 nV/YHz max

Input Capacitance = 38 pF

Write Current Range = 17 mA to 50 mA
Write Current Rise Time = 12 ns

Head Voltage Swing = 8.0 Vpp min

Write unsafe detection

Power supply fault protection

-5V, +5V power supplies

BLOCK DIAGRAM

HEAD
SELECT
DECODE

READ
AMPLIFIER

READ
PREAMPLIFIER
WRITE
CURRENT
SWITCH

(8-CHANNELS)

WRITE
BUFFER

VOLTAGE
FAULT
DETECTOR

WRITE
TRANSITION
DETECTOR

MODE
SELECT
INDICATE
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PIN DIAGRAM

Hox [ 1 32 {JGND
Hoy [] 2 31 [JWsV
HiX [] 3 30 [JTS
HIY [] 4 20 [IRW
HexX [] & 28 [JwC
Hay [] 6 27 [JRDY
Hax [] 7 26 [] RDX
H3Y [] 8 25 [] HSO
Hax [] 9 24 [] HS1
HaY [ 10 23 []HS2
HsX [ 11 22 [] VEE
HsY [] 12 21 [JWD
Hex [] 13 20 []WD
Hey [ 14 19 [Jwus
H7X [ 15 18 [] vee
H7Y [] 16 17 1 IMF
32-PIN SOW

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI1 32R529R
8-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION

WRITE MODE

In Write Mode (R/W and CS low) the circuit functions as
a differential current switch. The Head Select Inputs
HS0, HS1 and HS2 determine the selected head. The
Write Data Inputs (WD, WD) determine the polarity of
the head current. The write current magnitude is
adjusted by an external resistor Rex (1%) from WC to
VEE.

Vwc Rh
—==Iw(1+—)- loffset
[Rex (a+ 90 I

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high
(off) level will be present at the Write Unsafe (WUS)
terminal if any of the following write fault conditions are
present:

* Open head circuit
Resistive component of head shorted
Head shorted to ground
No write current
Write current transition frequency too low
Head select input(s) open circuit
< Write mode not iogically selected

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC.

Additionally, power voltage monitoring circuits are
used to detect VCC and VEE voltage levels. If either
is too low to permit valid data recording, write current is
inhibited. With VCC and VEE voltage above the in-
hibiting levels, logical control of write current is pro-
vided by the mode selection inputs.

READ MODE

In Read Mode, (RW high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are open collector, requiring external load resistors
connected to VCC. The amplifier gain polarity is non-
inverting between HX, HY inputs and RDX, RDY out-
puts.
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IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a highimpedance state
and deactivates the internal write current source. This
facilitates multi device installations by allowing the
read outputs to be wired OR’ed and the write current
programming resistor to be common to all devices.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are
describedin Table 1 and 2. Selection of the write mode
is indicated by a low (on) state of the Write Select Verify
(WSV) terminal. The open collector output is usually
terminated by an external resistor connected to VCC.
The selection of either the write or read mode is
indicated by the flow of a unit of current into the Current
Monitor (IMF) terminal. By summing the currents from
multiple circuits, the user can determine that one, and
only one, circuit is active.

The mode select inputs have internal pull up circuits so
thatif aninput is open it will rise to the upper logic level.

TABLE 1: Head Select

Head Selected HS2 HS1 HSO0
0 ' 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
TABLE 2: Mode Select
Mode Indicating &
Select Fault Outputs
Selected
(o] RW Mode | IMF | -WSV | WUS
1 X Idle | off off off
0 1 Read | on off off
0 0 Write | on on on*
*Provided that no fault is detected.
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

PIN DESCRI

PTIONS

CONTROL INPUT PINS

NAME TYPE DESCRIPTION

[0 | Chip Select Input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.

RW | Read/write select. A logical low level enables the write mode (when CS is
low). Has internal pull up.

HSO, | Head select inputs. Logical combinations select one of eight heads.

HS1, HS2 See Table 1.

HEAD TERMINAL PINS

HOX-H7X, 110 Connection to read/write magnetic terminals.

HOY-H7Y

DATA INPUT/OUTPUT PINS

WD, WD

110

Differential Write Data inputs used to write data patterns on the disk.

RDX, RDY

110

Differential Read Data pattern output amplified playback from the disk.
These outputs are normally terminated in 100Q resistors to VCC.

EXTERNAL COMPONENT CONNECTION PINS

WC 1 /10 Resistor connected to VEE to provide desired value of write current.

CIRCUIT MONITOR PINS

WSV o] Write Select Verify is an open-collector output with the on-state indicating
that the circuit has been selected for a write operation. It is normally
terminated to VCC through a resistor.

WuUS (0] Write Unsafe is an open-coliector output with the off-state indicating that
conditions are not proper for a write operation.

IMF (0] High-impedance output sinks a unit of monitor current when chip is enabled.

POWER, GROUND PINS

VCC | Positive power supply voltage for circuit functions.
VEE | Negative power supply voltage.
GND | Power supply common.
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

FAULT DETECTION CHARACTERISTICS
Test Conditions (Unless otherwise specified). VCC =4.75105.25V, Tj= 0o +125°C, VEE =-4.7510 -5.5V,
Lh=560nH, Rh=20Q,+ WD 20%-80% Tr, Tf < 2 nsec, Rex = 46Q, +WD Min. Switching Freq. = 1 MHz, *WD

Max. Switching Freq. =18 Mhz (Sq. Wave)

CHARACTERISTIC SYMBOL MIN MAX UNIT
Maximum VCC Value for Write Vecth - 35 \"
Current Turn off (lh < 1 mA)
Maximum VEE Value for Write Veeth - -3.5 Vv
Current Turn off (lh < 1 mA)
Max Resistance of Head to GND Rsh - 4 Q
for Short Detect (lw = 50 mA)
Voltage across Head for Short Vsth 0.05 0.30 \Y
Detect (lw = 17 to 50 mA)
Voltage across Head for Open Voth 1.25 1.75 \
Circuit Detect (lw = 17 to 50 mA)
Minimum Switching Rate of Write Fth 1 - MHz
Current for Safe Condition
ELECTRICAL CHARACTERISTICS
Unless otherwise specified, 4.75 < VCC < 5.50, -5.5 < VEE < -4.75V, 0° < T (junction) < 125°C.
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Positive Supply Voltage, VCC 6 vDC
Negative Supply Voltage, VEE -6 vDC
Operating Junction Temperature -20 to +130 °C
Storage Temperature -65t0 +130 °C
Lead Temperature (Soldering, 10 sec) 260 °C
Input Voltages
Head Select (HS0,1,2) -0.4t0 VCC +0.3 vDC
Chip Select (CS) -0.4t0 VCC+0.3 VvDC
Read Select (R/W) -0.4Vor -2 mAto VCC + 0.3 vDC
Write Data (WD, WD) VEE 10 0.3 vDC
Head Inputs (Read Mode) -0.6t00.4 vDC
Outputs
Read Data (RDX, RDY) VCC -25t0 VCC +0.3 vDC
Write Unsafe (WUS) -0.4V to VCC + 0.3 and 20 mA vDC
Write Select Verify (WSV) -0.4V 10 VCC + 0.3 and 20 mA vDC
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SSI 32R529R

8-Channel Thin Film

Read/Write Device

ELECTRICAL CHARACTERISTICS (Continued)
Unless otherwise specified, 4.75 < VCC £ 5.50, -5.5 < VEE < -4.75V, 0° < T (junction) < 125°C.

ABSOLUTE MAXIMUM RATINGS (Continued)

PARAMETER RATING UNIT
Outputs (Continued)
Current Monitor (IMF) VCC -0.4t0 VCC +0.3 vDC
Current Reference (WC) 100 mA to 1.0 mA and 8 mA VvDC
Head Outputs (Write Mode) -100 mAto 1.0 mA mA
POWER SUPPLY
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Power Dissipation Idle mode 155 mwW
Read mode 560 mwW
Write mode 550 +10.5 mW
x lw
Positive Supply Current (ICC) Idle Mode 15 mA
Read Mode 35 mA
Write Mode 38 mA
Positive Supply Current (ICC1) Idle Mode 1 mA
Read Mode 1 mA
Write Mode 17 + w mA
Negative Supply Current (IEE) Idle Mode -12 mA
Read Mode -56 mA
Write Mode -45 - lw mA
DC CHARACTERISTICS
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
High-level Input Voltage VIH 2.0 - \
(CS, R'W, HS0, HS1, HS2)
Low-level Input Voltage  VIL 0.8 \
(CS, R/W, HS0, HS1, HS2)
High-level Input Current [IH VIH =27V 20 pLA
(CS,RW)
Low-level Input current  IIL VIL = 0.4V -400 pA
(CS,RW)
High-level Input Current 1IH VIH =27V 250 pLA
(HS0, HS1, HS2)
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

DC CHARACTERISTICS (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Low-level Input Current 1L VIL = 0.4V 250 pA
(HSO0, HS1, HS2)
High-level Input voltage  VIH -1.10 -0.81 \
(WD, WD)
Low-level Input Voltage  VIL -1.95 -1.475 Vv
(WD, WD)
High-level input Current  IIH VIH = -0.81V, VIL = -1.95V 05 mA
(WD, WD)
Low-level Input Current 1L VIL = -1.475V, VIH = -1.1V -0.5 mA
(WD, WD) .
WUS, WSV Low Level Voltage ILUS =8 mA 0.5 \
(denotes safe condition)
WUS, WSV High Level Current VHUS = 5.0V 100 \'
(denotes safe condition)
VCC Fault Voltage 3.5 \
VEE Fault Voltage -3.5 \
IMF on Current 2.20 3.70 mA
IMF off Current 20 pLA
IMF Voltage Range 0 VCC +03 \
Differential Data Voltage, 0.20 \
(WD - WD) ‘
Data Input Voltage Range -1.87 +0.1 A
Differential
Data Input Current (per side) Chip Enabled 150 LA
Data Input Capacitance per side to GND 10 pF
WRITE MODE
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Current Range (iw) 28Q<Rex<106Q 17 50 mA
Write Current Voltage Current set to nominal value 2.25 \
by Rex = 46Q +8%
Tj=50°C (above VEE)
Differential Head voltage Swing Iw=50mA 8.0 Vpp
Unselected Head w =40 mA, Lh = 0.5 uH, 1 mA(pk)
Transient Current Rh=20Q, Non adjacent
heads tested to minimize
external coupling effects
loffset 6.0 mA
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

WRITE MODE (Continued)

PARAMETER CONDITIONS MIN NOM | MAX UNIT

Head Damping Resistance 88 110 150 Q

Differential Output 25 30 pF

Capacitance

WD, WD Transition Frequency WUS = Low 1.0 MHz

READ MODE _

Tests performed with 100Q load resistors from RD and RD through series isolation diodes to VCC.

PARAMETER CONDITIONS MIN NOM | MAX UNIT

Differential Voltage Gain Vin = 1 mVpp, f = 300 KHz 95 125 155 VIV

Voltage Bandwidth (-3dB) Zs <5Q, Vin=1mVpp 55 100 MHz
f midband = 300 KHz

Input Noise Voltage Zs=0Q,Vin=0V, 0.8 nWHz
Power Bandwidth = 15 MHz

Differential Input Capacitance Vin=0V, f=5 MHz 35 pF

Differential Input Resistance Vin=0V, f=5MHz 275 1250 Q

Input Bias Current (per side) Vin = 0V 0.17 mA

Dynamic Range DC input voltage where AC -2 2 mV

gain falls to 90% of the gain
with 0.5 mVpp input signal

Common Mode Rejection Ratio Vin = 100 mVpp, OV DC

1 MHz < f< 10 MHz 50 dB

f=20 MHz 46 dB
Power Supply Rejection Ratio VCC or VEE = 100 mVpp

f=1MHz 65 dB

f =20 MHz 40 dB
Channel Separation The unselected

channels are driven with

Vin = 100 mVpp 46 dB
Output Offset Voltage -360 360 mvV
Output Leakage Current Idle Mode 0.01 mA
Output Common Mode Voltage VCC-0.9 vCcC-0.3 Vv
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

SWITCHING CHARACTERISTICS

of final IMF current

PARAMETER CONDITIONS MIN NOM MAX UNIT
Idle to Read/Write Transition Time 0.6 us
Read/Write to Idle Transition Time 0.6 us
Read to Write Transition Time VLCS =0.8V, 0.6 us
Delay to 90% of w
Write to Read Transition Time VLCS = 0.8V, Delay to 90% of 0.6 us
20 MHz Read Signal
envelope, lw decay to 10%
Head Select Switching Delay Read or Write Mode 0.30 us
Head Current Transition Time lw =50 mA, Lh = 0.56 pH, 12 ns
10% to 90% Rh=20Q
Iw =50 mA, LH < 50nH 6 ns
Rh=.1Q
Head Current Switching Time Iw = 40 mA, Lh = 0.56 pH, 1.0 ns
Symmetry Rh =20Q, WD & WD
transitions 2 ns, switching time
symmetry 0.2 ns
WSV Transition Time Delay from 50% of write 0.5 us
select swing to 90% of final
WSV voltage,
Load = 2KQ // 20 pF
Unsafe to Safe Delay After f(data) = 5 MHz 0.20 us
Write Data Begins (WUS)
Safe to Unsafe Delay, (WUS) Head open or shorted to GND, 0.50
no write current, head select
input open
Safe to Unsafe Delay, (WUS) Non-switching write data 3 10 us
IMF Switching Time Delay from 50% of CS to 90% 0.250 us
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SSI 32R529R
8-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS
(TOP VIEW)

1 32 []GND Hox [| 1 34 [JGND
Hoy [l 2 31 [JWsV Hoy [] 2 33 [) WSV
HIX[] 3 30 []TS HIX[] 3 32 [JTS
HIY ] 4 20 []RW HIY ) 4 a1 I RrW
H2X [] 5 28 we Hex [ % fwe
Hov [ 6 27 [ ROY hev [ & 2 fRoY
H3X [} 7 26 {] RDX Hax [ 7 26 [ RoX
Hav [] 8 25 [] HSo Hay [| 8 27 PHS°
Hax [] 9 2 [JHs1
Hax [] o 24 [JHs1
Hay [] 10 25 [JHs2
Hay [1 10 23 [JHs2 Hex [ 11 24 []-veE
H5X [] 11 22 []VEe Hqu 12 23 [Jwp
H5Y [} 12 21 [JWD Hex [ 13 2 WO
Hex [| 13 20 [JWD Hey [] 14 21 [Jwus
Hey [] 14 19 [Jwus WX [] 15 20 []vee
H7X [] 15 18 [Jvce HrY (] 16 19 [Jveet
H7Y ] 16 17 {1 MF Ne [ 17 18 [] IMF
32-Pin SOW 34-Pin SOL
*NOTE: 32 Pin SOW has VCC & VCCH1
internally bonded together
ORDERING INFORMATION
PART DESCRIPTION ORDERING NO. PKG. MARK
SSI 32R529R
32-Pin SOW SSI 32R529R-8CW 32R529R-8CW
34-Pin SOL SSI 32R529R-8CL 32R529R-8CL

Preliminary Data:  Indicates a product not completely released to production. The specifications are based on preliminary evaluations
. and are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current
information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457
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SSI 32R1200/1200R

1
Advance Information

15 ® +5V, 4-Channel Ferrite/MIG
J ﬂ(” Read/Write Device

June, 1990
DESCRIPTION FEATURES

The SSI 32R1200/1200R are bipolar monolithic inte- * +5V only power supply
grated circuits designed for use with center-tapped  « Low power

ferrite or MIG recording heads. They provide a low -

noise read path, write current control, and data protec- ?d < 140 mW read mode
tion circuitry for as many as 4 channels. Powersupply ~ * High Performance

fault protection is provided by disabling the write cur- - Read mode gain = 200 V/V

rent generator during power sequencing. Power is - _
significantly reduced in this device, in addition a power Input noise = 1.2 nV/VHz max.

down mode (idle) is provided to reduce power con- = Input capacitance = 17 pF max.
sumption fo less than 10 mW. - Write current range = 15 - 50 mA

The SSI 32R1200R option provides internal 750Q - Head voltage swing = 6.0 Vpk

damping resistors. The SSI32R1200/1200R requires * Designed for center-tapped ferrite or MIG
only a +5V power supply and is available in a variety of heads

packages. * Power supply fault protection

* Includes write unsafe detection
Enhanced Write to Read recovery

BLOCK DIAGRAM PIN DIAGRAM
VCC  GND wus veT
T T L GND [] 1 20 (] TS
WRITE : __
UNSAFE CE-FALER : HOX [ 2 19 \;| RW
DETECTOR DRIVER :
: - HOX
- . = T Hov [] 3 18 ] we
{ mooe [ bt e : ;
SELECT | i 'READ: B : 8 Hoy H1X 4 17 RDY
o CoBUFFER T P:gﬁzp : [ ]
ROX =5 - ' HIY [] 5 16
ROY g 4 ] MuTIPLEXER {1 Hix C 32R‘12°° ] RDX
= - HoX [] 6 Channels 15 |] HSO
5 _‘ R S 5 3 2 {1 HiY
j > ' o ' Hey [ 7 14 [] Hs1
WDI - T [}~ — - : A
= 1= — 9% wx[]e 1 ] vee
vorace [ L (P wame | . - Hay HaY [] o 12 :lWDI
i i85 | cURRENT
| SOURCE
=T - - VCT | 10 11 wWus
Hso : Hax { i
HS1 :
- {1 Hay
o 20-Pin SOL
B ot : : : i CAUTION: Use handling procedures necessary
— for a static sensitive component.

WBOOST
0690 - rev. * Not available in 20-pin SOL 1-163




SSI1 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

DESCRIPTION

WRITE MODE

A source of recording current is provided to the head
center tap by an internal voltage reference, VCT. The
current is conducted through the head alternately into
an HnX terminal or an HnY terminal according to the
state of aninternal flip-flop. The flip-flop is triggered by
the negative transition of the Write Data Input line
(WDI). A proceeding read mode selection initializes
the write data flip-flop, WDFF, to pass write current
through the “x” side of the head. The write current
magnitude is determined by the value of an external
resistor RWC connected between WC terminal and
GND, and is given by:

Iw = K/RWC, where K = Write Current Constant

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high
level will be present at the Write Unsafe (WUS) termi-
nal if any of the following write fault conditions are
present:

* Head open

* Head center tap open

* Head shorted

® Head shorted to ground

¢ No write current

* WDl frequency too low

* Device in read or idle mode

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC. Two negative transitions on WD, after the fault
is corrected, will clear the WUS flag.

Additionally, a power voltage monitoring circuit is used
to detect VCC voltage level. Ifitis too low to permit valid
data recording, write current is inhibited. With VCC
voltage level above the inhibiting value, control of write
current is provided by the mode selection inputs.
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READ MODE

in Read Mode, (R/W high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are emitter follower sources, providing low impedance
outputs. The amplifier gain polarity is non-inverting
between HnX, HnY inputs and RDX, RDY outputs.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the device. Power consumptioninthis
mode is held to a minimum.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are de-
scribed in Table1 and Table 2.

TABLE 1: Head Select Table

Head Selected HS'i HSO0
0 0 0
1 0 1
2 1 0
3 1 1

TABLE 2: Mode Select Table

Mode Selected Indicating &
Select Mode Fault Outputs
CS R/W WUS
1 X Idle off
0 1 Read off
0 0 Write on
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SSI 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

PIN DESCRIPTIONS

NAME 1/0 DESCRIPTION

HS0-HS1 | Head Select. Logical combinations select one of four Heads. Table 1

CS | Chip Select: a low level enables device. Has internal pull-up.

RW | Read/Write: a high level selects read mode. Has internal pull-up.

WUS o* Write Unsafe: a high level indicates an unsafe writing condition

WDI | Write Data In: negative transition toggles direction of head current

HOX-H3X 110 X, Y head connections

HOY-H3Y

RDX, RDY o X, Y Read Data: differential read signal out

WC - Write Current: used to set the magnitude of the write current

WBOOST** | A logic low signal on this pin increases the magnitude of write current
by typically 30%

VCT - Voltage Center Tap: voltage source for head center tap

vCC - +5V

GND - Ground

*  When more than one R/W device is used, these signals can be wire OR’ed.
** WBOOST not available in 20-pin SOL

ABSOLUTE MAXIMUM RATINGS (All voltages referenced to GND. Currents into device are positive.)

PARAMETER VALUE UNITS
DC Supply Voltage VCC -0.3t0 +6 VDC
Digital Input Voltage Range VIN -0.3to VCC + 0.3 VDC -
Head Port Voltage Range VH -0.3to VCC + 0.3 VDC
WUS Pin Voltage Range Vwus -0.3t0 +6 VvDC
Write Current Zero—Peak W 60 mA
RDX, RDY Output Current lo -10 . mA
VCT Output Current Range Ivet -60 mAto +10 pA mA
WUS Output Current Range Iwus 1.0 mAto -10 mA mA
Storage Temperature Range Tstg -65 to 130 °C
Lead Temperature PDIP, Flat Pack

(10 sec Soldering) 260 °C
Package Temperature PLCC, SO

(20 sec Reflow) 215 °C
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SSI1 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

RECOMMENDED OPERATION CONDITIONS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
DC Supply Voltage VCC 4.75 5.0 5.25 vDC
Head Inductance Lh 1 15 puH
Damping Resistor RD | 32R1200 only 500 2000 Q
Write Current Range w 15 50 mA
Junction Temperature Range +25 +135 °C
DC CHARACTERISTICS
(Unless otherwise specified, recommended operating conditions apply.)
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM MAX UNITS
VCC Supply Current (ICC) Read Mode 28 38 mA
Idle Mode Ilw=30mA 1.4 1.9 mA
Write Mode 40 + Iw mA
Power Dissipation Read Mode 140 200 mw |
Idle Mode 7 10 mwW
Write Mode 210 + 4w mwW
DIGITAL I/O
PARAMETER CONDITIONS MIN NOM MAX UNITS
VIL Input Low Voltage 0.8 vDC
CS, R/W WDI, HS0, HS1
VIH  Input High Voltage 20 vDC
CS, R/W WDI, HS0, HS1
1L Input Low Current VIL=0.4V -04 mA
CS, R/W WDI, HS0, HS1
IIH Input High Current VIH =27V 20 LA
CS, R/W WDI, HS0, HS1
VOL  WUS Output Low Voltage IOL = 4.0 mA 0.5 VDC
IOH  WUS Output High Current VOH = 5.0V 100 A
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SSI 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

WRITE MODE

PARAMETER CONDITIONS MIN NOM [ MAX UNITS

Center Tap Voltage VCT | Write Mode Vec-0.9 VDC

Head Current (per side) Write Mode, -200 200 HA
0<VCC <39V

Wirite Current Range 1.0 kQ < Rext < 3.3 kQ 15 50 mA

Write Current Constant “K” 46 50 54

lwc to Head Current Gain 20 mA/mA

WBOOST - Write Current WBOOST = Low 1.25 1.35 mA/mA

Boost Factor*

Unselected Head Leakage Current 85 pA

RDX, RDY Common Mode 2.0 |Vec-24| 35 vDC

Output Voltage

RDX, RDY Leakage RDX, RDY = 4V -100 100 pA
Idle Mode

* Not available in 20-pin SOL.

READ MODE

PARAMETER CONDITIONS MIN NOM | MAX UNITS

Center Tap Voltage Read Mode Vee- 1.5 VDC

Input Bias Current (Differential) 45 LA

Output Offset Voltage Read Mode -200 +200 mV

Common Mode Output Voltage Read Mode 2 Vec-2.4| 3.5 VvDC

Common Mode Output Voltage -100 +100 mV

Change from Write to Read Mode

FAULT DETECTION CHARACTERISTICS

Unless otherwise specified recommended conditions apply, Iw = 30 mA, Lh = 5 uH, Rd = 750.

(SSI 32R1200 only), F(WDI) = 10 MHz.

PARAMETER CONDITIONS MIN NOM MAX UNITS

Minimum Rate of WDI Input for 1.25 MHz

Safe condition

Maximum Rate of WDI Input for 250 kHz

Unsafe condition

Minimum Vcc value for guaranteed 44 VvDC

write current turn-on

Maximum Vcc value for guaranteed 3.9 VvDC

write current turn-off

0690 - rev.
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SSI 32R1200/1200R

+5V, 4-Channel Ferrite/MIG

Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING

(Unless otherwise specified, recommended operating conditions apply and Iw = 30 mA, Lh =5 pH,
Rd = 750Q 32R1200 only, f(WDI) = 5 MHz, CL(RDX, RDY) < 20 pF.)

WRITE MODE
PARAMETER CONDITIONS MIN | NOM | MAX UNITS
Differential Head Voltage Swing 6.0 V(pk)
Unselected Head Transient Current 2 mA(pk)
Differential Output Capacitance 10 pF
Differential Output Resistance 32R1200 10 kQ
32R1200R 600 960 Q
READ MODE
Differential Voltage Gain Vin =1 mV RMS 160 200 240 VIV
Bandwidth (-3dB) |Zs| < 5L, Vin = 1 mVpp 30 MHz
Input Noise Voltage BW = 15 MHz, 1.2 nVAHz
Lh=0,Rh=0
Differential Input Capacitance 17 pF
Differential Input Resistance 32R1200 f =5MHz 2.0 kQ
32R1200R 482 Q
Common Mode Rejection Ratio Vem = 100 mVpp@1 MHz| 50 dB
< f<10MHz
Power Supply Rejection Ratio Vcs =100 mVpp@1 MHz 45 dB
< f <10 MHz
Channel Separation Unselected Channels: 45 dB
Vin = 20 mVpp 1 MHz
< f<10MHz
Single Ended Output Resistance 30 Q
Output Current AC Coupled Load, +1.5 mA
RDX to RDY
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SSI 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

DYNAMIC CHARACTERISTICS AND TIMING (continued)

SWITCHING CHARACTERISTICS

PARAMETER CONDITIONS MIN NOM | MAX UNITS
R/W __ Read to Write R/W to 90% of write current 1.0 us
Write to Read R/W to 90% of
100 mV. 10 MHz Read signal
envelope 1.0 us
CS  Unselect to Select CS 10 90% Iw or to 90% of
100 mV. 10 MHz 2.0 us
Read signal envelope
Select to Unselect 0.6 us
HSO, 1, 2 to any Head To 90% of 100 mV. 10 MHz
Read signal envelope 0.6 us
WUS: Safe to Unsafe (TD1) f=5MHz 1.6 8 us
Unsafe to Safe (TD2) 1.0 us
Head Current From 50% Points, Lh =0
Prop. Delay - TD3 Rh=0 30 ns
Asymmetry WDI has 50% Duty Cycle 2 ns
and 1 ns Rise/Fall Time
Rise/Fall Time 10% - 90% Points 20 ns
WDI —\ / \ \
«— TD2 —»' 01 >
wus 7 \
—>»| {(4+—TD3
WD | [\ /—_\_/ \
CURRENT
(Ix-ly) |

FIGURE 1: Write Mode Timing Diagram

0690 - rev. 1-169



SSI 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

+5V

see Note 3

1

0.1 pF
- vce vCT
see Note 1
J| MICROPROCESSOR [¢- . wus
» RW HOX
P sURRoaT % %*
NS HoY
FILTER h H1X
2 see Note 2
Y ssis2r1200  H1Y
17 RDX
o EES
oK AMPLIFIER oy
READ Q b LEVEL
DATA QUAL
Hax
SSI 32P541 READ DATA PROCESSOR %
H3Y
TTL
P Hsn WB0OOS Control
WC  GND

RWC %
see Note 4 >

NOTES =

1. Damping resistors not required on 32R1200R versions.

2. Limit DC current from RDX and RDY to 100 pA and load capacitance to 20 pF. In multi-chip application
these outputs can be wire-OR’ed.

3. The power bypassing capacitor must be located close to the 32R1200 with its ground returned directly
to device ground, with as short a path as possible.

4. To reduce ringing due to stray capacitance this resistor should be located close to the 32R1200. Where
this is not desirable a series resistor can be used to buffer a long WC line.

FIGURE 2: Applications Information
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SSI 32R1200/1200R
+5V, 4-Channel Ferrite/MIG
Read/Write Device

PACKAGE PIN DESIGNATIONS

(TOP VIEW)

GND [] 1 24 [] NG
ne ]2 23 [] TS
Hox [] 3 22 t| RW
Hoy [] 4 21 [] we
HIX[] 5 20 [] RDY
H1Y [} 6 32R1201 19 [] ROX
Hax [} 7 Cha:nels 18 [] Hso
Hay [] 8 17 [] Hs1
H3X [] o 16 [] vco1
Hay [] 10 15 [] woI
ver [ 1 14 [] wus

veez [] 12 13 [] wBooST

24-Pin SOL

Advance Information:

THERMAL CHARACTERISTICS: @ ja

24-lead SOL 80°C/W

20-lead SOL 80°C/W
GND [] 1 2 [1¢8 16-lead SOL 100°C/W
Hox [} 2 19 [] RW
HOY]::S 18 [] we GND[:1 16 [] TS
HiX [] 4 17 [] rDY Hox [] 2 15 [] RW
HIY [] 5  32r1200 16 {] RDX Hov [ 3 14 ’]wc
Hax [ & Chaﬁnels 15 [] Hso HiX[] 4 32r1200 13 [] RDY
Hey [ 7 14 {] Hst Hiv[] 5 Channels 12 [] RDX
Hax [] 8 13 h vce ver[] 6 11 [] Hso
H3Y [] o 12 F| WDI WBOOST [ 7 10 [] vee
veT [] 10 1 [] wus wus ] 8 o [Jwor

20-Pin SOL 16-Pin SOL -
TBD

Indicates a product still in the design cycle, and any specifications are based on design goals only.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data

sheet is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457

0890 - rev.
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SSI1 32R2010R
10-Channel Thin Film
Read/Write Device

Advance Information

silliom ﬂ‘fbﬂf

DESCRIPTION

The SSI 32R2010R is an integrated read/write circuit
designed for use with non-center tapped thin film
heads in disk drive systems. Each chip controls ten
heads and has three modes of operation: read, write,
and idle. The circuit contains ten channels of read
amplifiers and write drivers and also has an internal
write current source.

A current monitor (IMF) output is provided that allows
a multichip enable fault to be detected. The circuit
operateson +5volt, and +12 volt power and is available
in a 44-pin package.

July, 1990
FEATURES

¢ High performance
- Read Mode Gain = 150 Typ V/V
- Input Noise = 0.85 nV/YHz max
- Input Capacitance = 26 pF max
- Write Current Range = 17 mA to 50 mA
- Write Current Rise Time = 12 ns
- Head Voltage Swing = 6 Vpp min
* Write unsafe detection

e Switch from 300Q2 damping resistor to 1 kQ
read input resistance

e Power supply fault protection

* 45V, +12V power supplies

BLOCK DIAGRAM
VvDD1 GND vcC VvDD2

HSo
HS1
HS2
HS3

RDX
RDY

WDX
Preamplifier
WDY And
Write
Current
Switch

(10-Channels)
wC

Voltage
Faug

RW

0790 - rev.

PIN DIAGRAM
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Ne g1 44 EN/C
Hox Hox [] 2 43.[]GND
HoY Hoy [| 3 42 [INIC
HIX HIX [ 4 41 TS
ity Hiv [ 5 40 [1RW

H2x [ 6 3s [lwe
H2X :I

Hoy [] 7 38 []RDY
Ha2y

Ha3x [ 8 37 {]RDX
Hax Hay [] © 36 []HSo
H3Y Hax [] 10 35 [ HS1
Hax Hay [| 11 34 []Hs2
Hay Hsx [] 12 33 [JHsa

HsY [| 13 32 [lvce
H5X :l

Hex [ 14 31 [Jwoy
HY

Hey [] 15 30 [] wox
HeX HX [) 16 29 [Jwsv
HeY w7y [ 17 28 Jwus
HIX Hex [] 18 27 [ IMF
HoY Hey (] 19 26 (]vDD1

Hox [] 20 25 [JvbD2
H8X

Hoy [} 21 24 [JGND
HeY NG [ 22 23 TN
Hox
HoY 44-PIN SOM

CAUTION: Use handling procedures necessary
for a static sensitive component.




SSI 32R2010R
10-Channel Thin Film
Read/Write Device

FUNCTIONAL DESCRIPTION
WRITE MODE

In Write Mode (R/W and CS low) the circuit functions as
a differential current switch. The Head Select Inputs
HS0, HS1, HS2 and HS3 determine the selected head.
The Write Data Inputs (WDX, WDY) determine the
polarity of the head current. The write current magni-
tude is adjusted by an external resistor, RWC, fromWC
to GND, and is given by:

lwc = Vwc/Rwe
Note that actual lead current, Ihd, is:

Ihd = e /(1+ %)—bffset
where Rh is head resistance, Rd is write damping
resistance and loffset is a constant DC offset current.

WRITE MODE FAULT DETECT CIRCUIT

Several circuits are dedicated to detecting fault condi-
tions associated with the write mode. A logical high (off)
level will be present at the Write Unsafe (WUS) ter-
minal if any of the following write fault conditions are
present:

«  Open head circuit

» Resistive component of head shorted

* Head shorted to ground

*  No write current

»  Write current transition frequency too low

»  Write mode not logically selected

The circuit will turn off write current when the head is
shorted to ground to prevent excessive heat dissipa-
tion, this results in a pulsating WUS signal. The head
short is disabled at high data rates (>8 MHz) to avoid
false alarms caused by head ringing.

After the fault condition is removed, two negative
transitions on the differential write data input lines are
required to clear WUS.

The Write Unsafe output is open-collector and is usu-
ally terminated by an external resistor connected to
VCC.

Additionally, power voltage monitoring circuits are
usedto detect VCC and VDD1, VDD2 voltage levels. If
either is too low to permit valid data recording, write
current is inhibited.
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READ MODE

In Read Mode, (RW high and CS low), the circuit
functions as a low noise differential amplifier. The read
amplifier input terminals are determined by the Head
Select inputs. The read amplifier outputs (RDX, RDY)
are open collector, requiring external load resistors
connected to VCC. The amplifier gain polarity is non-
inverting between HnX, HnY inputs and RDX, RDY
outputs.

The switch from write to read modes also changes the
resistance across HnX and HnY from its write damping
value of 300Q2 to its read mode input value of 1 kQ.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a high impedance state
and deactivates the internal write current source. This
facilitates multi device installations by allowing the
read outputs to be wired OR’ed and the write current
programming resistor to be common to all devices.

MODE SELECTION AND INDICATION CIRCUIT

Logical control inputs which select mode and head
channel are TTL compatible. Their functions are de-
scribed in Table 1 and 2. Selection of the write mode is
indicated by a low (on) state of the Write Select Verify
(WSV) terminal. The open collector output is usually
terminated by an external resistor connected to VCC.
The selection of either the write or read mode is
indicated by the flow of a unit of current into the Current
Monitor (IMF) terminal. By summing the currents from
multiple circuits, the user can determine that one, and
only one, circuit is active.

The mode select inputs have internal pull up circuits so
that if aninputis open it will rise to the upper logic level.

0790 - rev.



SSI 32R2010R
10-Channel Thin Film
Read/Write Device

TABLE 1: Head Select

TABLE 2: Mode Select

Head Selected | HS3 | HS2 | HS1 HSO0 Mode Indicating &
Select Fault Outputs
0 0 0 0 0
Selected
1 0 0 0 1 [ RW | Mode | IMF | WSV | wus
2 0 0 L 0 1 X Idle off off off
3 0 0 1 1
4 0 1 0 0 0 1 Read | on off off
5 0 1 0 1 o] 0 Write | on on on*
6 0 1 1 0 *Provided that no fault is detected.
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
PIN DESCRIPTIONS
CONTROL INPUT PINS
NAME TYPE DESCRIPTION
CcS 1 Chip Select Input. A logical low level enables the circuit for a read or write
operation. Has internal pull up.
RW | Read/write select. A logical low level enables the write mode (when CS is
low). Has internal pull up.
HSO0, HS1, | Head select inputs. Logical combinations select one of ten heads.
HS2, HS3 See Table 1.

HEAD TERMINAL PINS

HOX-H9X, 110 X, Y Head connections: Current in the X-direction flows into X-port.
HOY-H3Y

DATA INPUT/OUTPUT PINS

WDX, WDY 110 Differential Write Data inputs used to write data patterns on the disk.
RDX, RDY 110 Differential Read Data pattern output amplified playback from the disk.

These outputs are normally terminated in 100Q resistors to VCC.

EXTERNAL COMPONENT CONNECTION PINS

we |

wo |

Resistor connected to GND to provide desired value of write current.

CIRCUIT MONITOR PINS

WSV (o] Write Select Verify is an open-collector output with the on-state indicating
that the circuit has been selected for a write operation. It is normally
terminated to VCC through a resistor.

WUS 0 Write Unsafe is an open-collector output with the off-state indicating that
conditions are not proper for a write operation.

IMF (0] High-impedance output sinks a unit of monitor currentwhen chip is enabled.

POWER, GROUND PINS

VCC | +5V Logic circuit supply.

VDD1 | +12V

VDD2 | Positive power supply for write current drivers.
GND | Power supply common.

0790 - rev.
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SSI132R2010R
10-Channel Thin Film
Read/Write Device

PACKAGE PIN DESIGNATIONS THERMAL CHARACTERISTICS: QD ja
(TOPVIEW) [ 44-Lead sOM 50°C/W
NC ] 1 44 [1N/C
Hox [] 2 43 T] GND
Hoy [} 3 42 [INC
HIX [] 4 41 [1TS
HIY[] 5 40 1 RW
H2x [] & 39 [wc
Hey [] 7 38 []RDY
H3X [] 8 37 []RDX
Hay [] 9 36 [] HSO
Hax [] 10 35 []HS1
Hay [} 11 34 []HS2
HsX [ 12 33 []HS3
HsY [| 18 32 [Jvce
Hex [| 14 31 [] wby
HeY [] 15 30 [J wbx
H7X [] 16 29 [Jwsv
H7Y [ 17 28 []wus
Hex [ 18 27 [] IMF
HeY [] 19 26 [j VvDD1
Hox [] 20 25 ] vDD2
Hoy [] 21 24 [] GND
NC [| 22 23 [INC
44-Pin SOM

Advance Information: Indicates a product still in the design cycle, and any specifications are based on design goals only. Do notuse for final
design.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patent rights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time withoutnotice. Accordingly, the reader is cautioned to verify that the data sheet
is current before placing orders.

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457
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SSI 32R4610/4611
5V, 2, 4-Channel Thin-Film
Read/Write Device

Preliminary Data

DESCRIPTION J

The SSI 32R4610/4611 are bipolar monolithic inte-
grated circuits designed for use with two-terminal thin-
film recording heads. They provide a low noise read
amplifier, write current control, and data protection
circuitry for up to four channels. The SSI 32R4610R/
4611R option provides internal 700Q damping resis-
tors. Power supply fault protection is provided by
disabling the write current generator during power
sequencing. System write to read recovery time is
significantly improved by controlling the read channel
common mode output voltage shift in the write mode.
The 32R4611 option provides for an additional feature
providing the user with a controllable write current
adjustment feature.

The SSI 32R4610/4611 require only +5V power sup-
plies and are available in a variety of packages.

June, 1990
FEATURES

* +5Vonly
* Low power
= PD = 175 mW read mode (Nom)
* High Performance:
- Read mode gain = 200 V/V
- Input noise = 0.85 nV/vHz max
= Input capacitance = 35 pF max
= Write current range = 10-35 mA

* Designed for two-terminal thin-film heads

* Programmable write current source

* Write unsafe detection

* Enhanced system write to read recovery time
* Power supply fault protection

* Head short to ground protection

BLOCK DIAGRAM 20-PIN SOL
veel  GND wus veez o
' T T T S GND [] 1 20 [] TS
. L [ Rerenence Hox [] 2 19 ] RW
. DETECTOR VOLTAGE
. : - Hox s
. 1 e vox Hoy [] 3 18 [] we
7] mooe AT i :
- - HiX ] 4 17 [] ROY
: < S o READ Hix HiY [ 5 32R4610 16 :l RDX
IS e AND WRITE HIY 4

CURRENT
SWITCHES
(X4)

o '
wp > L4 o

L WOFE

= WRITE [ '
| CURRENT WCADJ
1 SOURCE |

| voutace |
e
| pETECTOR

Hax [ 6  Channels 15 [] HSO

Hay [| 7 14 [] Hs1
Hax H3x [] 8 13 [] veet
Ha2y
H3Y [] o 12 [] wol
veea [ 10 11 [] wus

H3X
H3Y

WGCADJ available on 32R4611 24-pin opion only for a static sensitive component.
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SSI 32R4610/4611
5V, 2, 4-Channel Thin-Film
Read/Write Device

CIRCUIT OPERATION

The SSI 32R4610/4611 has the ability to address up to 4 two-terminal thin-film heads and provide write drive or
read amplification. Head selection and mode control are described in Tables 2 and 3. The TTL inputs R/W and
CS have internal pull-up resistors to prevent an accidental write condition. HS0 and HS1 have internal pulldowns.
Internal clamp circuitry will protect the IC from a head short to ground condition in any mode.

TABLE 1: Mode Select

TABLE 2: Head Select

CcS RW Mode HS1 HSO Head

0 0 Write 0 0 0

0 1 Read 0 1 1

1 0 Idle 1 0 2

1 1 Idle 1 1 3
PIN DESCRIPTIONS
NAME TYPE DESCRIPTION
HSO, HS1 + | Head Select: selects one of four heads
CS I Chip Select: a high inhibits the chip
RW t | Read/Write : a high selects Read mode
WUS T o] Write Unsafe: a high indicates an unsafe writing condition
WDI t l Write Data In: changes the direction of the current in the recording head
HOX - H3X; X, Y Head Connections
HOY - H3Y 110
RDX, RDY t (o] X, Y Read Data: differential read data output
WC t Write Current: used to set the magnitude of the write current
WCADJ* ¢t Write Current Adjust: Used to decrease the write current by a finite amount
VCC1 | +5V Supply
VCC2 I +5V Supply for Write current drivers
GND | Ground

*Available on 32R4611 24-pin option only
t These signals can be wire OR'ed

WRITE MODE

Taking both CS and R/W low selects write mode which
configures the SSI 32R4610/4611 as a current switch
and activates the Write Unsafe (WUS) detector cir-
cuitry. Head current is toggled between the X and Y
side of the selected head on each high to low transition
of the Write Data Input (WDI). Note that a preceding
read or idle mode select initializes the Write Data Flip-

1-178

Flop to pass write current through the “X” side of the

head. The magnitude of the write current (0-pk) is
given by: *
We K*VWC
RwWC

RWC is connected from pin WC to GND. Note the
actual head current Ix, y is given by:
Iw

X,y =—o
XY 1+ Rh/Rd

0690 - rev.



SSI 32R4610/4611
5V, 2, 4-Channel Thin-Film
Read/Write Device

Where:
Rh = Head resistance plus external wire
resistance
Rd = Damping resistance

The 32R4611 adds a feature which allows the user to
adjust the Iw current by a finite amount. The WCADJ
pinisusedto adjustwrite currentfor write operationson
different zones of the disk. It is used by switching a
separate write current adjust resistor in and out on the
WCADJ pin or by connecting a DAC to that pin to sink
a controllable amount of current. The: WCADJ pin is
nominally biased to VCC/2. Sinking current from this
pin to ground will divert a proportional amount of
current from the actual head current while maintaining
a constant current through the WC resistor and VCC.
Allowing WCADJ to float or pulling it high will cut off the
circuit and it will have no effect. For example, if the
nominal head current is set to 30 mA through WC with
WCADJ open, then for a 7.25 mA head current de-
crease, a 10 kQ resistor would be connected from the
WCADJ pinto ground. A TTL gate could be used as a
switch with a small degradation in accuracy. To per-
form the same function, a DAC could be used, by
programming it to sink 0.25 mA from the WCADJ pin.

Iw head (Decrease) = (29 « VwcabJs / Rwcaby)
Where:

VWCADJ = Voltage on WCADJ pin

RWCADJ = Write current adjust setting resistor

VOLTAGE FAULT

A voltage Fault detection circuitimproves data security

by disabling the write current generator during a volt-

age fault or power startup regardless of mode.
ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Any of the following conditions will be indicated as a
high level on the Write Unsafe, WUS, open collector
output.

WDI frequency too low
Device in Read mode
Chip disabled
No write current
« Head opened
Afterfault conditionis removed, one negative transition
on WDI is required to clear WUS.

READ MODE

The Read mode configures the SS1 32R4610/4611 as
a low noise differential amplifier and deactivates the
write current generator. The RDX and RDY output are
driven by emitter followers. They should be AC coupled
to the load. The (X,Y) inputs are non-inverting to the
(X,Y) outputs.

Note that in Idle or Write mode, the read amplifier is
deactivated and RDX, RDY outputs become high im-
pedance. This facilitates multiple R/W applications
(wired-OR RDX, RDY) and minimizes voltage drifts
when switching from Write to Read mode. Note also
that the write current source is deactivated for both the
Read and Idle mode.

IDLE MODE

Taking CS high selects the idle mode which switches
the RDX and RDY outputs into a highimpedance state
and deactivates the device. Power consumptioninthis
mode is held to a minimum.

Operation above maximum ratings may permanently damage the device.

PARAMETER RATING UNIT
DC Supply Voltage VCCA1 -0.3t0 +7 VDC
VCC2 -0.3t0 +7 VDC
Write Current 1\ 80 mA
Digital Input Voltage Vin -0.3t0 VCC1 +0.3 VvDC
Head Port Voltage VH -0.3to VCC2 +0.3 VDC
Output Current: RDX, RDY 10 -10 mA
WUS +12 mA
Storage Temperature Tstg -65 to +150 °C

0690 - rev.
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SSI 32R4610/4611

5V, 2, 4-Channel Thin-Film

Read/Write Device

RECOMMENDED OPERATING CONDITIONS

PARAMETER RATING UNIT
DC Supply Voltage VCC1 5+5% VDC
VCC2 5+5% VvDC

Operating Junction Temperature Tj +25 to +110 °C

DC CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

PARAMETER CONDITIONS MIN NOM MAX UNIT

VCC1 Supply Current Read Mode 33 mA
Write Mode 27 mA
Idle Mode 12 mA

VCC2 Supply Current Read Mode 11 mA
Write Mode 10+ Iw mA
Idle Mode 0.4 mA

Power Dissipation Read Mode 175 230 mw
Write Mode 150 + 41w | 190 + 4lw mwW
Idle Mode 50 65 mwW

DIGITAL INPUTS

Input Low voltage (VIL) 0.8 vDC

Input High Voltage (VIH) 2.0 vDC

Input Low Current VIL = 0.8V -0.4 mA

Input High Current VIH = 2.0V 100 HA

WUS Output Low Voltage (VOL) lol = 2 mA max 0.5 vDC

VCC1 Fault Voltage IW<0.2mA 3.8 4.0 4.2 VvDC

WRITE CHARACTERISTICS

Recommended operating conditions apply unless otherwise specified.

Write Current Constant “K” .99

Write Current Voltage (VWC) 1.15 1.25 1.35 \'

WCADJ Voltage 2.0 | VvCCr2 3.0 vDC

SSI132R4611/4611R Iwcapby = 0to .5 mA

|lhead(Decrease)/IWCADJ

SSI132R4611/4611R 26 29 32 mA/mA

Iwcaby Range

SSI 32R4611/4611R 0.0 0.5 mA

1-180
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SSI 32R4610/4611
5V, 2, 4-Channel Thin-Film
Read/Write Device

WRITE CHARACTERISTICS (continued)

PARAMETER CONDITIONS MIN NOM MAX UNIT
Differential Head Voltage Swing 3.4 Vpp
Unselected Head Current 1 mA (pk)
Head Differential Load
Capacitance 25 pF
Head Differential Load
Resistance (Rd) SS132R4610/32R4611 4K Q

SSI1 32R4610R/32R4611R 560 700 950 Q
WDI Transition Frequency WUS = low 1.0 MHz
Write Current Range (IW) 10 35 mA
READ CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. CL (RDX, RDY) < 20 pF,
RL (RDX, RDY) = 1 kQ.
Differential Voltage Gain Vin =1 mVpp @1 MHz 160 200 240 VIV
Voltage BW -1dB |Zs| < 5Q, Vin = 1 mVpp 20 MHz

-3dB 35 MHz

Input Noise Voltage BW=15MHz,Lh=0,Rh=0 0.6 0.85 nVAHz
Differential Input
Capacitance Vin=1mVpp, f =5 MHz 27 35 pF
Differential Input
Resistance Vin=1mVpp, f =5 MHz

SSI32R4610/4611 835 Q

SSI132R4610R/4611R 360 Q
Dynamic Range AC input voltage where gain

falls to 90% of its small signal

gain value, f =5 MHz 3 mVpp
Common Mode Rejection Ratio Vin =0 VDC + 100 mVpp

@ 5 MHz 45 dB
Power Supply Rejection Ratio 100 mVpp @ 5 MHz on VCC 40 dB
Channel Separation Unselected channels driven

with Vin=0VDC + 100 mVpp | 45 dB
Output Offset Voltage -300 +300 mV
Single Ended Output Resistance | f =5 MHz 40 Q
Output Current AC coupled load, RDX to RDY| 1.4 mA
RDX, RDY Common Mode
Output Voltage 2.0 25 35 VDC

0690 - rev.

1-181




SSI 32R4610/4611

5V, 2, 4-Channel Thin-Film

Read/Write Device

SWITCHING CHARACTERISTICS
Recommended operating conditions apply unless otherwise specified. IW =20 mA, Lh = 1.0 pH, Rh =30Q

f(Data) = 5 MHz.

PARAMETER CONDITIONS MIN NOM MAX UNIT
R/W  Read to Write R/W to 90% of write current 0.1 1.0 us
Write to Read R/W to 90% of
100 mV Read signal envelope 0.5 1.0 us
CS  Unselect to Select CS to 90% of write current or
to 90% of 100 mV 10 MHz 0.4 1.0 us
Select to Unselect CS to 10% of write current 0.4 1.0 us
HSO0,1 to any Head To 90% of 100 mV 10 MHz
Read signal envelope 0.2 1.0 us
WUS: Safe to Unsafe (TD1) 0.6 2.0 3.6 us
Unsafe to Safe (TD2) 0.2 1.0 us
Head Current: Lh=0,Rh=0
WDl to Ix - ly (TD3) from 50% points 32 ns
Asymmetry WDI has 1 ns rise/fall time 1.0 ns
Rise/fall Time 10% to 90% points 12 ns

€— TD1 —

v/

1-182

FIGURE 1: Write Mode Timing Diagram
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SSI 32R4610/4611
5V, 2, 4-Channel Thin-Film
Read/Write Device

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R4610R/4611R

Case 1: IC Base sheet resistance = Maximum
Hence, IC bias Current = Minimum
Tj=25°C Tj=110°C Units
Vn (Max) TBD TBD nVNHz
Rin (Min) 450 475 Q
Cin (Max) 28 30 pF
Case 2: IC Base sheet resistance = Minimum
Hence, IC bias Current = Maximum
Tj=25°C Tj=110°C Units
Vn (Max) TBD TBD nVAHz
Rin (Min) 360 400 Q
Cin (Max) 33 35 pF

Worst Case Read Input Noise Voltage vs. Input Impedance for SSI 32R4610/4611

Case 1: IC Base sheet resistance = Maximum
Hence, IC bias Current = Minimum
Tj=25°C Tj=110°C Units
Vn (Max) TBD TBD nVNHz
Rin (Min) 1525 1895 Q
Cin (Max) 28 30 pF
Case 2: IC Base sheet resistance = Minimum
Hence, IC bias Current = Maximum
Tj=25°C Tj=110°C Units
Vn (Max) TBD TBD nVAHz
Rin (Min) 835 1100 Q
Cin (Max) 33 35 pF

0690 - rev.
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SSI 32R4610/4611
5V, 2, 4-Channel Thin-Film
Read/Write Device

PACKAGE PIN DESIGNATIONS GND [] 1 24 [] TS
(TOP VIEW) ne [ 2 23 [] W
GND [] 1 20 [| CS
Hox [] 3 22 [] wcapd
Hox [] 2 19 || RW
Hov [| 4 21 []we
GND TS Hoy [] 3 18 [] we
0 6] ! - HIX [] 5 20 [] RDY
HoX RW HiX [] 4 17 ] RDY
0z s 1] ! ' HIY[] 6  32res11 19 [] RDX
4
HoY[] 3 14 [Jwe HIY [] 5 32R:610 16 [] RDX wox[| 7 Chamels 1 [] Hso
HIX[] 4 sorasto 1 [] ROY H2x [| 6  Channels 15 [] HSO vy [] o 17 j Hs1
2
Hiv[) s Channels 2 ] ROX Hev [} 7 14 [] et Hax [| o 16 [] veet
vccz[; 6 11 []Hso Hax [| 8 13 [] veet Hav [] 10 5 [] wor
NC[] 7 10 [] veet HaY [] 9 12 [] wo! ne [ 11 14 [] wus
wus (] 8 9 [Jwol veez [ 10 11 [] wus veea [] 12 13 ] ne
16-Pin SOL 20-Pin SOL  24-PinSOL
ORDERING INFORMATION
PART DESCRIPTION ORDERING NO. PACKAGE MARK
SSI 32R4610/4611 Read/Write IC
2-Channel 16-lead SOL SSI 32R4610-2CL 32R4610
4-Channel 20-lead SOL SSI 32R4610-4CL 32R4610
4-Channel 24-lead SOL w/WCADJ SSI 32R4611-4CL 32R4611-4CL
SSI 32R4610R/4611R Read/Write IC w/ Internal Damping Resistors
2-Channel 16-lead SOL SSI 32R4610R-2CL 32R4610R
4-Channel 20-lead SOL SSI 32R4610R-4CL 32R4610R
4-Channel 24-lead SOL w/WCADJ SSI32R4611R-4CL 32R4611R-4CL
Preliminary Data:  Indicates a product not completely released to production. The specifications are based on preliminary evaluations
and are not guaranteed. Small quantities are available, and Silicon Systems should be consulted for current
information.

No responsibility is assumed by Silicon Systems for use of this product nor for any infringements of patents and trademarks or other rights
of third parties resulting from its use. No license is granted under any patents, patentrights or trademarks of Silicon Systems. Silicon Systems
reserves the right to make changes in specifications at any time without notice. Accordingly, the reader is cautioned to verify that the data
sheet is current before placing orders

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 (714) 731-7110, FAX (714) 731-5457
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SSI 32P541

February, 1990

J-é. ﬂ Jﬁ ® Read Data Processor

DESCRIPTION FEATURES

The SSI 32P541 is a bipolar integrated circuit that * Level qualification supports high resolution

provides all data processing necessary for detection MFEM and RLL encoded data retrieval
and qualification of MFM or RLL encoded read signals. .
The circuit will handle data rates up to 15 Mbit/s. * Wide bandwidth AGC input amplifier

In read mode the SSI 32P541 provides amplification ~ ©  SuPports data rates up to 15 Mbit/s

and qualification of head preamplifier outputs. Pulse o .
qualification is accomplisr?ed us'i)ng Ieveltzualiﬁcation * Standard 12V £ 10% and 5V + 10% supplies
of differentiated input zero crossings. An AGC ampli-  «  gypports embedded servo pattern decoding
fier is used to compensate for variations in head

preamp output levels, presenting aconstantinputlevel ¢  Write to read transient suppression

to the pulse qualification circuitry. The AGC loop can

be disabled so that a constant gain can be used for * Fast and slow AGC attack regions for fast
embedded servo decoding or other processing needs. transient recovery

Inwrite mode the circuitry is disabled andthe AGC gain
stage input impedance is switched to a lower level to
allow fast setting of the input coupling capacitors during
a write to read transition. The SSI 32P541 requires
+5V and +12V power supplies and is available in a 24—
pin DIP and 28—pin PLCC.

BLOCK DIAGRAM

OUT+ OUT- DIN- DiN+  CN- CiN+ DIF- DIF+ vee VoD

FULL WAVE RECTIFIER

DGND AGC LEVEL HYS DouT
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SSI 32P541
Read Data Processor

CIRCUIT OPERATION

READ MODE

In the read mode (R/W input high or open) the input
read signal is amplified and qualified using an AGC
amplifier and pulse level qualification of the detected
signal peaks.

The amplified head signals are AC coupled to the IN +
and IN - pins of the AGC ampilifier that is gain controlled
by full wave rectifying and amplifying the (DIN+ - DIN—
) voltage level and comparing it to a reference level at
the AGC pin. A fast attack mode, which supplies a
1.7 mA charging current for the capacitor at the BYP
pin, is entered whenever the instantaneous DIN + level
is more than 125% of set level. Between 100% and
125% the slow attack mode is invoked, providing
0.18 mA of charging current. The two attack modes
allow rapid AGC recovery from awrite to read transition
while reducing zero crossing distortion once the ampli-
fier is in range.

The level at the AGC pin should be set such that the
differential voltage level at the DIN+, DIN- pins is 1.00
Vpp atthe OUT+, OUT- pins which allows forupto 6 dB
loss in any external filter connected between the
OUT+, OUT- outputs and the DIN+, DIN- inputs.

Gain of the AGC section is nominally

Av2 V2-W
_-:e .
Avi xP ( 5.8 +Vt )

Where: Av1 and Av2 are initial and final amplifier
gains. V1, V2 are initial and final voltages
on the BYP pin.

Vt = (K x T)/q = 26 mV at room temperature.

One filter for both data (DIN+, DIN- input) and clock
(CIN+, CIN- input) paths, or a separate filter for each
path may be used. If two filters are used, care must be
exercised to control time delays so that each path is
timed properly. A multi-pole Bessell filter is typically
used for its linear phase or constant group delay
characteristics.

The filtered data path signal is fed into a hysteresis
comparator that is set at a fraction of the input signal
level by using an external filter/network between the
LEVEL and HYS pins. Using this approach allows

2-2

setting the AGC slow attack and decay times slow
enough to minimize distortion of the clock path signal.
This “feed-forward” technique, utilizing a fraction of the
rectified data path input available at the LEVEL pin as
the hysteresis threshold, is especially usefulinthe slow
decay mode of the AGC loop. By using a short time
constant for the hysteresis level, the qualification
method can continue as the AGC amplifier gain is
slowly ramped up. This level will also shorten the write
to read transient recovery time without affecting data
timing as the circuit will be properly decoding before the
AGC gain has settled to its final value. The comparator
output is the “D” input of a D type flip-flop. The DOUT
pin provides a buffered test point for monitoring this
function.

The filtered clock path signal is differentiated to trans-
form signal peaks to zero-crossings which clock an
edge-trigger circuit to provide output pulses at each
zero-crossing. The pulses are usedto clock the D type
flip-flop. The COUT pin is a buffered test point for
monitoring this function.

The differentiator function is set by an external network
between the DIF+, DIF- pins. The transfer function is:

-2000Cs

AV=
LCs2 +(R+92)Cs +1

Where: C = external capacitor (20 pF to 150 pF)
L = external inductor
R = external resistor
s = jo = jorf

During normal operation the differentiator circuit clocks
the D flip-flop on every positive and negative peak of
the signal input to CIN+, CIN-. The D input to the flip—
flop only changes state when the signal applied to the
DIN+, DIN- inputs exceeds the hysteresis comparator
threshold opposite in polarity to the previous peak that
exceeded the threshold.

The clocking path, then, determines signal timing and
the data path determines validity by blocking signal
peaks that do not exceed the hysteresis comparator
threshold.

The delays from CIN+, CIN- inputs to the flip-flop clock
input and from the DIN+, DIN- inputs to the flip-flop D
input are well matched.
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SSI 32P541
Read Data Processor

0290 - rev.

WRITE (DISABLED) MODE

Inthe write or disabled mode (R/W input low) the digital
circuitry is disabled and the AGC amplifier inputimped-
ance is reduced. In addition the AGC amplifier, gain is
set to maximum so that the loop is in its fast attack
mode when changing back to Read Mode. The low-
ered input impedance facilitates more rapid settling of
the write to read transient by reducing the time constant
of the network between the SSI1 32P541 and read/write
preamplifier, such as the SSI 32R510.

Internal SSI 32P541 timing is such that this settling is
accomplished before the AGC loop is activated when
going to read mode. Coupling capacitors should be
chosen with as low a value as possible, consistent with
bandwidth requirements, to allow more rapid settling.

LAYOUT CONSIDERATIONS
The SS132P541 is a high gain wide bandwidth device

PIN DESCRIPTION

that requires care in layout. The designer should keep
analog signal lines as short as possible and well
balanced. Use of a ground plane is recommended
along with supply bypassing and separation of the
SSI132P541 and associated circuitry grounds from
other circuits on the disk drive PCB.

MODE

READ - Read amp on, AGC
active, Digital section active

HOLD - Read amp on, AGC
gain held constant Digital sec-
tion active

WRITE - AGC gain switched to
maximum, Digital section inac-
tive, common mode input resis-
tance reduced

RW | H
1 1

LD

NAME TYPE DESCRIPTION

VCC - 5 volt power supply

VDD - 12 volt power supply

AGND, DGND - Analog and Digital ground pins

RW | TTL compatible read/write control pin

IN+, IN- | Analog signal input pins

OUT+, OUT- (0] AGC Amplifier output pins

BYP - The AGC timing capacitor is tied between this pin and AGND

HOLD ] TTL compatible pin that holds the AGC gain when pulled low
| AGC | Reference input voltage level for the AGC circuit

DIN+, DIN- 1 Analog input to the hysteresis comparator

HYS | Hysteresis level setting input to the hysteresis comparator

LEVEL (0] Provides rectified signal level for input to the hysteresis comparator

DOUT 0 Buffered test point for monitoring the flip-flop D input

CIN+, CIN- | Analog input to the differentiator

DIF+, DIF- - Pins for external differentiating network

couTt (0] Buffered test point for monitoring the clock input to the flip-flop

(O] - Connection for read output pulse width setting capacitor

RD (0] TTL compatible read output
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SSI 32P541
Read Data Processor

ELECTRICAL CHARACTERISTICS

Unless otherwise specified 4.5 < VCC < 5.5V, 10.8V < VDD <13.2V, 25°C < Tj< 135 °C.

ABSOLUTE MAXIMUM RATINGS
Operation above absolute maximum ratings may permanently damage the device.
PARAMETER RATING UNIT
5V Supply Voltage, VCC 6 \Y
12V Supply Voltage, VDD 14 \"
Storage Temperature -65 to 150 °C
Lead Temperature 260 °C
R/W, IN+, IN-, HOLD -0.3to VCC + 0.3 \"
RD -0.3Vto VCC + 0.3V or +12 mA
All others -0.3to VDD + 0.3 Vv
POWER SUPPLY
PARAMETER CONDITIONS MIN NOM MAX UNIT
ICC - VCC Supply Current Outputs unloaded 14 mA
IDD - VDD Supply Current Outputs unloaded 70 mA
Pd - Power Dissipation Outputs unloaded, Tj= 135°C 730 mw
LOGIC SIGNALS
PARAMETER CONDITIONS MIN NOM MAX UNIT
VIL - Input Low Voltage -0.3 0.8 \"
VIH - Input High Voltage 2.0 v
IIL - Input Low Current VIL = 0.4V 0.0 -0.4 mA
IIH - Input High Current VIH = 2.4V 100 HA
VOL - Output Low Voltage IOL =4.0 mA 0.4 \'
VOH - Output High Voltage IOH = -400 pA 24 "
MODE CONTROL
PARAMETER CONDITIONS MIN NOM MAX UNIT
Read to Write Transition Time 1.0 us
Wirite to Read Transition Time AGC settling not included, 1.2 3.0 us
transition to high input
resistance
Read to Hold Transition Time 1.0 us
2-4 0290 - rev.



SSI 32P541

Read Data Processor

WRITE MODE
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Common Mode Input Impedance | R/W pin = low 250 Q

(both sides)

READ MODE

Unless otherwise specified IN+and IN- are AC coupled, OUT+, and OUT- are loaded differentially with > 600Q
and each side is loaded with < 10 pF to GND, a 2000 pF capacitor is connected between BYP and GND, OUT+
is AC coupled to DIN+, OUT- is AC coupled to DIN-, AGC pin voltage is 2.2 VDC.

AGC AMPLIFIER
PARAMETER CONDITIONS MIN NOM | MAX UNIT
Differential Input Resistance V(IN+ - IN-) = 100 mVpp 5K Q
@ 2.5 MHz
Differential Input Capacitance V(IN+ - IN-) = 100 mVpp 10 pF
@ 2.5MHz
Common Mode Input Impedance | R/W pin high 1.8 kQ
(both sides) R/W pin low 0.25 kQ
Minimum Gain Range 1.0 Vpp £ V(OUT+ - OUT-) 4.0 83 VN
<25 Vpp
Input Noise Voltage Gain set to maximum 30 nVAHz
Bandwidth Gain set to maximum 30 MHz
-3 dB point
Maximum Output Voltage Swing | Set by AGC pin voltage 3.0 Vpp
Maximum AGC Amplifier Output Vout offset (max. gain) - 600 mV
Offset Vout offset (min. gain)
Ve = 2.5V 10 4.5V
OUT+ to OUT- Pin Current No DC path to GND +3.2 mA
Output Resistance 12 32 Q
Output Capacitance 15 pF
(DIN+ — DIN-) Input Voltage 30 mVpp V(IN+ - IN-) 0.37 0.56 Vpp/V
Swing VS AGC Input Level <550 mVpp 0.5 Vpp
< V(DIN+-DIN-) £ 1.5 Vpp
(DIN+ — DIN-) Input Voltage 30 mVpp V(IN+— IN-) 8 %
Swing Variation <550 mVpp AGC Fixed,
over supply & temperature
Gain Decay Time (Td) Vin = 300 mVpp—> 150 mVpp 50 us
@ 2.5 MHz, Vout to 90% of
final value Figure 1a
Gain Attack time (Ta) From Write to Read transition 4 us
to Vout at 110% of final value
Vin = 400 mVpp @ 2.5 MHz.
Figure 1b

0290 - rev.
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AGC AMPLIFIER (Continued)

PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Fast AGC Capacitor Charge V(DIN+ - DIN-) = 1.6V 1.3 2.0 mA
Current V(AGC) = 2.2V
Slow AGC Capacitor Charge V(DIN+ — DIN-) = 1.6V Vary 0.14 0.22 mA
Current V(AGC) until slow discharge
Fast to Slow Attack Switchover V(DIN+-DIN-) 1.25
Point V(DIN+~DIN-) Final
AGC Capacitor Discharge Current| V(DIN+— DIN-) = 0.0V
Read Mode' 4.5 pA
Hold Mode V,,, =5.0V -0.2 +0.2 HA
6.1V<V,,<8.1V -0.45 +30 HA
CMRR (Input Referred) V(IN+) = V(IN-) =100 mVpp 40 dB
@ 5 MHz,gain at max.
PSRR (Input Referred) AVCC or AVDD = 100 mVpp 30 dB
@ 5 MHz, gain at max.
HYSTERESIS COMPARATOR
PARAMETER CONDITIONS MIN | NOM | MAX UNIT
Input Signal Range 1.5 Vpp
Differential Input Resistance V(DIN+ — DIN-) = 100 mVpp 5 11 kQ
@ 2.5MHz
Differential Input Capacitance V(DIN+ — DIN-) = 100 mVpp 6.0 pF
@ 2.5MHz
Common Mode Input Impedance | (both sides) 2.0 kQ
Comparator Offset Voltage HYS pin at GND, < 1.5 kQ 10 mvV
across DIN+, DIN-
Peak Hysteresis Voltage vs. HYS | At DIN+, DIN- pins 0.16 0.25 VIV
pin voltage (input referred) 1V <V (HYS) < 3V
HYS Pin Input Current 1V <V (HYS) <3V 0.0 -20 HA
Level Pin Qutput 0.6 <| V (DIN+—DIN-) | 15 25 V/Vpp
Voltage vs V(DIN+ — DIN-) <1.3 Vpp, 10 kQ from LEVEL
pin to GND
LEVEL Pin Max Output Current 3.0 mA
LEVEL Pin Output Resistance I(LEVEL) = 0.5 mA 180 Q
DOUT Pin Output Low Voltage 0.0<I0L<05mA VDD -4.0 VDD -2.8 \
DOUT Pin Output High Voltage 0.0<IOH<05mA VDD -2.5 VDD -1.8 \
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ACTIVE DIFFERENTIATOR

PARAMETER CONDITIONS MIN NOM | MAX UNIT
Input Signal Range 15 Vpp
Differential Input Resistance V(CIN+ — CIN-) = 100 mVpp 5.8 11.0 kQ
@ 2.5MHz
Differential Input Capacitance V(CIN+ — CIN-) = 100 mVpp 6.0 pF
@ 2.5 MHz
Common mode Input Impedance | (both sides) 2.0 kQ
Voltage Gain From CINt to DIF: | R(DIF+ to DIF-) = 2kQ 1.7 2.2 VN
DIF+ to DIF- Pin Current Differentiator Impedance +1.3 mA
must be set so as not to clip
signal at this current level
Comparator Offset Voltage DIF+, DIF- are AC Coupled 10.0 mV
COUT Pin Output Low Voltage 0.0<IOH<05mA VDD -3.0 \
COUT Pin Output Pulse voltage 0.0<IOH<0.5 mA +0.4 \
V(high) - V(low)
COUT Pin Output Pulse Width 0.0<IOH<0.5mA 30 ns

OUTPUT DATA CHARACTERISTICS (See Figure 2)
Unless otherwise specified V(CIN+ — CIN-) = V(DIN+ — DIN-) = 1.0 Vpp AC coupled since wave at 2.5 MHz
differentiating network between DIF+ and DIF- is 100Qin series with 65 pF, V (Hys) = 1.8 DC, a 60 pF capacitor
is connected between OS and VCC, RD- is loaded with a 4 kQ resistorto VCC and a 10 pF capacitor to GND.

PARAMETER CONDITIONS MIN NOM | MAX UNIT
D-Flip-Flop Set Up Time (Td1) Min delay from V(DIN+ DIN-) 0 ns
exceeding threshold to
V(DIF+ — DIF-) reaching
a peak
Propagation Delay (Td3) 110 ns
