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product index 

DEVICE TYPE 

ECl 10 I< lOGIC CIRCUITS 
SP 1 0,000 series 

ECl'" LOGIC CIRCUITS 
SP1648 Voltage controlled oscillator 
SP1650 Dual A/D comparator, Hi-Z 
SP1651 Dual A/D comparator, Lo-Z 
SP1658 Voltage controlled multivibrator 
SP1660 Dual 4-I/P OR/NOR gate Hi-Z 
SP1661 Dual 4-I/P 0 R/NO R gate Lo-Z 
SP1662 Quad 2-I/P NOR gate Hi-Z 
SP1663 Quad 2-I/P NOR gate Lo-Z 
SP1664 Quad 2-I/P OR gate Hi-Z 
SP1665 Quad 2-I/P OR gate Lo-Z 
SP1666 Dual clocked R-S Flip-Flop Hi-Z 
SP1667 Dual clocked R-S Flip-Flop Lo-Z 
SP1668 Dual clock latch Hi-Z 
SP1669 Dual clock latch Lo-Z 
SP1670 \ Master-slave D Flip-Flop Hi-Z 
SP1671 Master-slave D Flip-Flop Lo-Z 
SP1672 Triple 2-I/P exclusive OR gate Hi-Z 
SP1673 Triple 2-I/P exclusive OR gate Lo-Z 
SP1674 Triple 2-I/P exclusive NOR gate Hi-Z 
SP1675 Triple 2-I/P exclusive NOR gate Lo-Z 
SP1690 UH F prescaler type D Flip-Flop 
SP1692 Quad line receiver 

SUB-NANOSECOND LOGIC 
SP 16 F60 Dual 4-I/P OR/NOR Gate 

SP8000SERIES HIGH SPEED DIVIDERS 
Prescalers 
SP8600A, B&M 250MHz 7 4 
SP8601A, B&M 150HMz 7 4 
SP8602A, B&M 500MHz 7 2 
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SP8000 SERIES HIGH SPEED DIVIDERS continued ... 
Prescalers 
SP8603A, B&M 400MHz 7 2 87 
SP8604A, B&M 300MHz 7 2 87 
SP8607 A, B&M 600MHz 7 2 91 
SP8613B&M 700MHz 7 4 93 
SP8614B&M 800MHz 7 4 93 
SP8615B&M 900MHz 7 4 93 
SP8616B 1 GHz 7 4 93 
SP8617B 1.3GHz 7 4 97 
SP8619B 1.5GHz 7 4 97 
SP8620A, B&M 400MHz 7 5 101 
SP8621 A, B&M 300MHz 7 5 101 
SP8622A, B&M 200MHz 5 101 
SP8630A, B&M 600MHz 10 103 
SP8631 A, B&M 500MHz 10 103 
SP8632A, B&M 400MHz 10 103 
SP8634B 700MHz 10 (BCD DIP) 107 
SP8635B 600MHz 10 (BCD DIP) 107 
SP8636B 500MHz 10 (BCD DIP) 107 
SP8637B 400MHz 10 (BCD DIP) 1.07 
SP8650A, B&M 600MHz 16 115 
SP8651A, B&M 500MHz 16 115 
SP8652A, B&M 400MHz 16 115 
SP8655A, B&M 200MHz 7 32 Low power (50mW) 119 
SP8657A, B&M 200MHz 7 20 Low power (50mW) 119 
SP8659A, B&M 200MHz 7 16 Low power (50mW) 119 
SP8660A, B&M 200MHz 7 10 Low power (50mW) 121 
SP8665B 1 GHz 7 10 123 
SP8666B 1.1GHz 7 10 123 
SP8667B 1.2GHz 7 10 123 
SP8670A, B&M 600MHz 7 8 125 
SP8671A, B&M 500MHz 7 8 125 
SP8672A, B&M 400MHz 7 8 125 
SP8675B&M 1 GHz 7 8 129 
SP8676B&M 1.1GHz 7 8 129 
SP8677B&M 1.2GHz 7 8 129 
SP8735B 600M Hz 7 8 with binary DIPs 149 
SP8736B 500M Hz 7 8 with binary DIPs 149 
SP8750B&M 1 GHz 7 64 177 
SP8751B&M 1.1GHz 7 64 177 
SP8752B 1.2GHz 7 64 177 
SP8770B 1 GHz 7 256 181 
SP8771B 1.1GHz 7 256 181 
SP8772B 1.2GHz 7 256 181 
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Two-modulus Programmable Dividers 
SP8640A, B&M 200MHz -;- 10/11 (ECl D/P) 
SP8641 A, B&M 250MHz 10/11 (ECl D/P) 
SP8642A, B&M 300MHz 10/11'(ECl D/P) 
SP8643A, B&M 350MHz 10/11 (ECl D/P) 
SP8646A, B&M 200MHz 10/11 (TT l DIP) 
SP8647A, B&M 250MHz 10/11 (TT l DIP) 
SP8685A, B&M 500MHz 10/11 (ECl) 
SP8690A, B&M 200MHz 10/11 low power TTL DIP (70mW) 

AC coupled liP 
SP8695A, B&M 200MHz -;- 10/11 low power TTL DIP (70mW) 

DC coupled I/P 
SP8720A, B&M 300MHz -;- 3/4 
SP8725A, B&M 300MHz -;- 3/4 
SP8740A, B&M 300MHz -;- 5/6 AC coupled I/P 
SP8741A, B&M 300MHz -;- 6/7 AC coupled liP 
SP8743B&M 500MHz -;- 8/9 AC coupled I/P 
SP8745A, B&M 300MHz -;- 5/6 DC coupled liP 
SP8746A, B&M 300MHz -;- 6/7 DC coupled I/P 
SP8748B&M 300MHz -;- 8/9 DC coupled liP 

Modulus Extenders 

111 
111 
111 
111 
111 
111 
131 

133 

137 
141 
145 
153 
157 
161 
165 
169 
173 

SP8790A, B&M lP -;- 4 control for all programmable devices (40mW) 189 
SP8794A, B&M lP -;- 8 control for all programmable devices (40mW) 193 

SP8760B&M General purpose synthesiser circuit 185 

ECl II LOGIC CIRCUITS 
SP1000/1200 series 197- 204 
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.PLESSEY 
SEMICONDUCTORS 

ECl 10,000 has an excellent speed-power product, 
has relatively low rise and fall times, and transmission
line capability. The combination of varsatile logic 
functions and the 2.Ons propagation delay make ECl 
10,000 a versatile family for data handling and pro
cessi ng systems. 

Circuit design with ECl 10,000 is unusually 

ECL10K 

SP10,OOO SERIES 
Eel10,000 

convenient. The differential amplifier input and emitter
follower output permit high fanout, the wired-OR 
option, and complementary outputs. ECl III is directly 
compatible with ECl 10,000 and can be used to 
extend the speed capability of the ECl 10,000 series. 

The SP 10,000 series are a direct second source for 
the Motorola MC 10,000 and MCM 10,000 series. 

FUNCTIONS AND CHARACTERISTICS@ Vcc=O, VEE=-S.2V, TA= +2SoC 

Function Type 
Propagation Delay Power Dissipation* 

ns typo mW typ/pkg 

Quad 2-I/P NOR gate with strobe SP10l00 2.0 100 
Quad ORINOR gate SP10l0l 2.0 100 
Quad 2-I/P NOR gate SP10l02 2.0 100 
Quad 2-I/P OR gate SP10l03 2.0 100 
Quad 2-I/P AND gate SP10l04 2.7 140 
Triple 2-3-2-I/P OR/NOR gate SP10105 2.0 90 
Triple 4-3-3-I/P NOR gate SP10l06 2.0 90 
Triple 2-I/P exclusive OR/exclusive NOR SP10l07 2.5 110 
Dual 4-5-I/P OR/NOR gate SP10l09 2.0 60 
Dual 3-I/P 3-0/P OR gate SP10ll0 2.4 160 
Dual 3-I/P 3-0/P NOR gate SP10lll 2.4 160 
Dual 3-I/P 3-0/P OR/NOR gate SP10112 2.4 160 
Quad exclusive OR gate SP10113 2.5 175 
Triple line receiver SP10114 2.4 145 
Quad line receiver SP10115 2.0 110 
Triple line receiver SP10116 2.0 85 
Dual 2-wide 2-3-I/P OR-AND/OR-AND 
Invert gate SP10117 2.3 100 
Dual 2-wide 3-I/P OR/AND gate SP10118 2.3 100 
4-wide 4-3-3-3-I/P OR/AND gate SP10119 2.3 100 
4-wide OR-AND/OR-AND Invert gate SP10121 2.3 100 
Quad TTL to Eel translator SP10124 3.5 380 
Quad Eel to TTL translator SP10125 4.5 380 
Bus driver SP10128 12 700 
Quad bus receiver SP10129 10.0 750 
Dual latch SP10130 2.5 155 
Dual type D master slave flip-flop SP10131 f=160MHz 235 
Multiplexer with latch SP10134 3.0 225 
Dual J-K master-slave flip-flop SP10135 f=140MHz 280 
Universal hexadecimal counter SP10136 f=150MHz 625 
Universal decade counter SP10137 f=150MHz 625 
Bi-quinary counter SP10138 f=150MHz 370 
64-bit random access memory SP10140 taccess=15ns (max) 420 
Four-bit universal shift register SP10141 f=200MHz 425 
64-bit random access memory SP10142 taccess = 1 Ons (max) 420 
256-bit random access memory SP10144 taccess=30ns (max) 420 
64-bit register file (RAM) SP10145 taccess=10ns (typ) 625 
1 024-bit random access memory SP10146 
64-bit random access memory SP10148 taccess= 15ns (max) 420 
12-bit parity generator checker SP10160 5.0 320 
Binary to lout of 8 decoder (low) SP10161 4.0 315 
Binary to lout of 8 decoder (high) SP10162 4.0 315 
8-line multiplexer SP10164 3.0 310 
8-input priority encoder SP10165 7.0 545 
Dual binary to lout of 4 decoder (low) SP10171 4.0 325 
Dual binary to lout of 4 decoder (high) SP10172 4.0 325 
Quad 2-I/P multrplexer/latch SP10173 2.5 275 
Dual 4 to 1 multiplexer SP10174 3.5 305 
Quint latch SP10175 2.5 400 
Hex D master-slave flip-flop SP10176 f=250MHz 460 
Binary counter SP10178 f=150MHz 370 
look-ahead carry block SP10179 3.0 (en.P) 4.0 (G) 300 
Dual high speed adder/subtractor SP10180 4.5 360 
4-bit arithmetic logic unit/function generator SP10181 See logic diag. 600 

* load power not included 11 



ECl10K 

12 

TYPICAL TRANSFER CHARACTERISTICS OF ECl 10100 FAMilY 

Test conditions: TA = +25 C, VEE = -5.2V, 500 matched inputs and outputs. 

PARAMETER -30 C 
VIHmax -0.890V 
VILmin -1.890V 
VIHAmln -1.205V 
VILAmax -1.500V 
VOHmax -0.890V 
VOI.min -1.890V 
VOHmin -1.060V 
VOLmax -1.675V 
VOHAmin -1.080V 
VOLAmax -1.655V 

~ E 

;> ;> 

+25C 
-0.810V 
-1.850V 
-1.105V 
-1.475V 
-0.810V 
-1.850V 
-0.960V 
-1.650V 
-0.980V 
-1.630V 

~ 
> ;> 

+85C 
-0.700V 
-1.825V 
-1.035V 
-1.440V 
-0.700V 
-1.825V 
-0.890V 
-1.615V 
-0.910V 
-1.595V 

E 

;> 

VOHma~ ....,,....------....----r---....-----....... -0810V 

VOHmm ~~----~+~+;.44~----4-0960V 
VOHAm'rl _-+ _____ -+~ ++~~+------t-- -0980V 

VOlAmaJl --t--------< >-------f-- -1630V 

h-----F4..;;.;;,+--;;.;..;,;-¥.!-----~ -1.650V VOlma_ 

VOLmm U~ ____ LWWL.~~L ____ ~ -1.850V 

ABSOLUTE MAXIMUM RATINGS 

A. Limits beyond which device life may be impaired: 

Power supply voltage, VEE (Vcc= 0) -8V to OV 
Base input voltage, Vin (Vcc = 0) OV to VEE 
Output source current, 10:-

Storage temperature, Tstg 

Continuous 
Surge 

<50mA 
<100mA 
-55°C to 150 'C 

*Junction operating temperature, Tj:-
Plastic package <150 GC 
Ceramic package <165 "C 

B. Lim:ts beyond which performance may be degraded: 
Operating temperature range, T A -30 '~c to +85 'C 
DC fan-out <70 
Power supply regulation ±10% 

*Tcase must be<150 C 

HIGH STATE 

LOW STATE 



LOGIC DIAGRAMS 

Positive logic is used throughout. 
Power supply connections: 

Vcc1=pin 1, Vcc2~pin 16, VEE-pin 8, 
except where otherwise stated. 

SP10l00 
QUAD 2-INPUT NOR GATE 

WITH STROBE 

,if: 
14 

11 

12 
15 

13 

Po=25mW typ!gate (No load) 
tpd=2.0ns typ 

SP10l02 
QUAD 2-INPUT NOR GATE 

Po=25mW typ!gate (No load) 
tpd=2.0ns typ 

SP10l04 
QUAD 2-INPUT AND GATE 

Po=35mW typ!gate (No load) 
tpd=2.7ns typ 

SP10l01 
QUAD OR/NOR GATE 

412 5 

7 3 

10 ~4 
11 

13 15 

12 9 

Po=25mW typ!gate (No load) 
tpd=2.0ns typ 

SP10l03 
QUAD 2-INPUT OR GATE 

10=D---'4 
11 

Po =25mW typ!gate (No load) 
tpd = 2.0ns typ 

SP10105 

ECL10K 

TRIPLE 2-3-2 INPUT OR/NOR GATE 

4~3 
5~2 

1~~6 
"~' 
13~14 
12~11j 

Po=30mW typ!gate (No load) 
tpd=2.0ns typ 

13 
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SP10106 
TRIPLE 4-3-3 INPUT NOR GATE 

14 

1~~ ·2 
11~ 

12=f>-1) 15 

" 

Po=30mW typ/gate (No load) 
tpd = 2.0ns typ 

SP10109 
DUAL4-5-INPUT 
OR/NOR GATE 

~~3 a 2 
7 

1~§=t=" 11 
12 IS 

13 

Po=30mW typ/gate (No load) 
tpd=2.0ns typ 

SP10111 
DUAL 3-INPUT 3-0UTPUT 

NOR GATE 

9 13 ~
'2 

10 14 
11 

Vee, = pins 1 and 15 
Vee2 = pin 16 
VEE = pin 8 

Po=160mW typ/pkg (No load) 

tpd=24ns typ 

SP10107 
TRIPLE 2-INPUT EXCLUSIVE 

OR/EXCLUSIVE NOR 

4~2 
5~3 

9~11 

7~1O 

14~12 

'S~I] 

Po=11 OmW typ/pkg (No load) 
tpd=2.5ns typ 

SP10110 
DUAL3-INPUT 3-0UTPUT 

OR GATE 

~~2 7 3 
4 

'~~'2 11 13 
14 

Vee, = pins 1 and 15 
Vee2 = pin 16 
VEE = pin 8 

Po=160mW typ/pkg (No load) 
tpd=2.4ns typ 

SP10112 
DUAL3-INPUT 

3 OUTPUT OR/NOR GATE 

5~~ 6 2 
7 

Po=160mW typ/pkg (No load) 
tpd=2.4ns typ 



SP10113 
QUAD EXCLUSIVE OR GATE 

TO BE' ANNOUNCED 

12 

13 
15 

Po= 175m typ/pkg (No load) 
tpd=2.5ns typ 

SP10115 
QUAD LINE RECEIVER 

10~'L 
11~ 

1]~,S 
12~ 

~9 

Po=110mW typ/pkg (No load) 
tpd=2.0ns typ 

SP10117 
DUAL 2-WIDE 2-3-INPUT 

OR-AND/OR-AND-INVERTGATE 

4i: 5 3 

6 2 
7 

9 

10 

" U 
U ~ 

13 

PO=l OOmW typ/pkg (No load) 
tpd=2.3ns typ 

SP10114 
TRIPLE LINE RECEIVER 

TO BE ANNOUNCED 

'l~'L 
Il~IS 

~'1 

tpd=2.4ns typ (Single ended input) 
tpd=2.0ns (Differential input) 
Po=145mW typ/pkg (No load) 

SP10116 
TRIPLE LINE RECEIVER 

TO BE ANNOUNCED 

'2~'4 
13~IS 

~" 

Po=85mW typ/pkg (No load) 
tpd=2.0ns typ 

SP10118 

ECL10K 

DUAL 2-WIDE 3-INPUT OR-AND GATE 

4 

5 " 

,~ *' 3f:= 
" 15 
U 
13 
14 

'Collector dot 
Po=100mW typ/pkg (No load) 
tpd=2.3ns typ 

15 



ECL10K 

SP10119 
4-WIDE 4-3-3-3 INPUT 

OR-AND GATE 

11 
12 

~! 
IS 

'Collector dot 
PD=100mW typ!pkg (No load) 
tpd=2.3ns typ 

SP10124 
QUAD TTL TO ECL TRANSLATOR 

~ , 
7 1 

10 :, 
Si' 

" 
11 13 

14 

Vee (+5V)=pin 9 
VEE (-5.2V)=pin 8 
Gnd=pin 16 

PD=380mW typ!pkg (No load) 
tpd=3.5ns typ (50% to + 1.5 Vdc out) 

Vee = pin 14 

SP10128 
BUS DRIVER 

Gnd.1 = pin 16 TO BE ANNOUNCED 
Gnd.2 = pin 1 
Gnd.3 = pin 9 
VEE = pin 8 

CONTROL 1 
13 

15 01 

ClOC~ 10 

DISABLE 2 5 -+-+------+--.-------, 

16 

0, 6 

SH-08E 1 ---------
, 

CONTROL 2 

Po = 700 mW!pkg typ (no load) 
tpd = 12ns typ 

, Q, 

SP10121 
4-WIDE 

OR-AND/OR-AND INVERT GATE 

:: ----r-.o--4---.J 
IS ---1 ~L-~}--_--' 

'Collector dot 
Po=100 mW typ/pkg (No load) 
tpd=2.3ns typ 

SP10125 
QUAD ECL TO TTL TRANSLATOR 

,o~_ 
,,~'2 

"~_ 
IS~'3 

~, 

Vec (+5V)=pin 9 
VEE (-5.2V)=pin 8 
Gnd=pin 16 

PD=380mW typ!pkg (No load) 
tpd=3.5ns typ (50% to + 1.5 Vdc out) 

SP10129 
QUAD BUS RECEIVER 

TO BE ANNOUNCED 

00 7 

0: 13 

0, 6 

03 , 

Ie. 00 

3 0, 

HYSTERESIS CONTROL 5 

ClOCK"--

STROBE 12 ---------

Vee = pin 9 
Gnd = 1 and 16 
VEE = pin 8 

PD=750mW type!pkg (No load) 
tpd = 1 Ons typ 



SP10130 
DUAL LATCH 

5'5------, 

R, 

Cc 

R2 '3 -f-----, 

eE2 11 

02 10-----1 

52'2-----' 

Po=155mW typ/pkg 
tpd=2.5ns typ 

TRUTH TABLE 
D C CE On 1-1 

L L L L 

H L L H 

" L H On 

" H L On 

" H H On 

" = Don't Care 

SP10134 
DUAL MULTIPLEXER WITH LATCH 

AO 6 

A, " 
0" 

, 

0,2 5 

CEO 10 

Cc 7 

eE,9 
021 13 

022 12 

TO BE ANNOUNCED 

Q, 

0, 

Q2- 15 

02 

Po=225mW typ/pkg (No load) 
tpd=3.0ns typ 

ECL10K 

SP10131 
DUAL TYPE D MASTER SLAVE 

FLIP-FLOP 

C 

L 

L 

L 

L 

H 

s,s-----, 

R, '---1f------' 
Cc 9 

"2 '3 ---1,----, 

~E2 11 

02 '0---., 

52'2------' 

Po=235mW typ/pkg (No load) 
f=160MHz typ 

CLOCKED TRUTH TABLE 
C D 

L 0 

H L 

H H 

0=Don t Care 
C=~+Cc. 

On-1 

On 

L 
H 

A clock H is a clock transition 
from a low to a high state. 

R-S TRUTH TABLE 

R S On -1 

L L On 

L H H 

H L L 
H H N.D. 

TRUTH TABLE 
AD D11 D12 On T1 

L L " L 

L H 0 H 

H " L L 

H " H H 

0 0 " On 

0=Don t Care 
C=CE+Cc 

17 



ECL10K 

SP10135 
DUAL J-K MASTER-SLAVE 

FLIP-flOP 

TO BE ANNOUNCED 

5, S------, 

)'7-----1 

K'6--+----I 

., ,---j----' 

C 9 
52 '2 ---1----, 

)2'0--+---I 

Po=280mW typ!pkg (No load) 
f rog =140MHz typ 

SP10136 

R-S TRUTH TABLE 

R S On+1 
L L On 
L H H 
H L L 

H H N.D. 

N.D.= Not Defined 

CLOCK J-K TRUTH TABLE"' 

J K On '1 
L L On 
H L L 

L H H 
H H On 

*Output states change on 
positive transition of clock 
for J-K input condition present. 

UNIVERSAL HEXADECIMAL COUNTER 

S1 

L 

L 

H 

H 

18 

'0 e," 00 

c 
00 0, 

Q, 

02 02 

DJ D) 
5, 

52 COUT 

Po=425mV,/ typ!pkg 
f 5h,ft=200MHz typ 

FUNCTION SELECT TABLE 

S2 Operating Mode 

L Preset (Program) 

H Increment (Count Up) 

L Decrement (Count Down) 

H Hold (Stop Count) 

SEQUENTIAL TRUTH TABLE"' 

INPUTS OUTPUTS 
Carry Clock 

S1 S2 DO D1 D2 D3 In .. 00 01 02 03 

L L L L H H 0 H L L H 

L H 0 0 0 0 L H H L H 

L H 0 0 0 0 L H L H H 

L H 0 0 0 0 L H H H H 

L H 0 0 0 0 H L H H H 

L H 0 0 0 0 H H H H H 

H H 0 0 0 0 0 H H H H 

L L H H L L 0 H H H L 

H L 0 0 0 0 L H L H L 

H L 0 0 0 0 L H H L L 

H L 0 0 0 0 L H L L L 

H L 0 0 0 0 L H H H H 

0= Don't care. 
*Truth table shows logic states assuming inputs vary in 
sequence shown from top to bottom. 

H 

H 

H 

H 

H 

H 

H 
L 

L 

L 

L 

H 

Carry 

Out 

L 

H 

H 

L 

H 

H 

H 
L 

H 

H 

L 

H 

uA clock H is defined as a clock input transition from a low 
to a high logic level. 
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SP10137 
UNIVERSAL DECADE COUNTER 

SEQUENTIAL TRUTH TABLE" 

- INPUTS OUTPUTS 
10-C::1N 00- 14 

~ Clock Carry 
'3-C 

'2-00 0,-'5 S1 S2 DO D1 D2 D3 In "" 00 01 02 Q3 Out 
11-01 

6-02 
02 r--- 2 L L H H H L 0 H H H H L H 

5-03 
03 r--- 3 L 

9-5, 
H 0 0 0 0 L H L L L H H 

7- 52 ~OUT r--- 4 L H 0 0 0 0 L H H L L H L - L H 0 0 0 0 L H L L L L H 

L H 0 0 0 0 L H H L L L H 

L H 0 0 0 0 H H H L L L H 
PD=625mW typ/pkg (No load) 

L H 0 0 0 0 H H H L L L H fcoun,= 150MHz typ 
H H 0 0 0 0 0 H H L L L H 

FUNCTION SELECT TABLE L L H H L L 0 H H H L L H 

S1 S2 Operating Mode H L 0 0 0 0 L H L H L L H 

L L Preset (Program) H L 0 0 0 0 L H H L L L H 

L H Increment (Count Up) H L 0 0 0 0 L H L L L L L 

H L Decrement (Count Down) 0 e - Don't care. 

H H Hold (Stop Count) " Truth table shows logic states assuming inputs vary in 
sequence shown from top to bottom. 

""A clock H is defined as a clock input transition from a low 
to a high logic level. 

SP10138 

'2-C, 00-'5 
BI-QUINARY COUNTER 

9-R 0,-13 
TO BE ANNOUNCED 7-C2 

02- 4 
11-50 

Q,-2 
'0-5, 
6-52 00-14 
5-5, 0,-' 

Po = 370 mW typ/pkg (no load) 
f'og = 150 MHz typ 

COUNTER TRUTH TABLES 

BI-QUINARY BCD 

COUNT 01 Q2 03 00 COUNT 00 01 02 03 

0 L L L L 0 L L L L 

1 H L L L 1 H L L L 

2 L H L L 2 L H L L 
3 H H L L 3 H H L L 

4 L L H L 4 L L H L 
5 L L L H 5 H L H L 
6 H L L H 6 L H H L 
7 L H L H 7 H H H L 

8 H H L H 8 L L L H 
9 L L H H 9 H L L H 

(Clock connected to C2 (Clock connected to C1 

and 03 connected to C1 ) and 00 connected to C2) 

19 
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WRITE12----------------~ 

SP1 0140 (900 ) 
SP10142 (500) 
SP10148(500) 

64-BIT RANDOM MEMORY 

TO BE ANNOUNCED 

Po = 420 mW typ /pkg 
taccess = 15ns (max) SP10140, SP10148 

= 10ns (max) SP10142 

TRUTH TABLE 

MODE INPUT OUTPUT 

CE WE Din Dout 

Write "0" L L L L 

Write "1" L L H L 

Read L H 0 0 

Disabled H 0 0 L 

0= Don't Care 
L--_____ ~ 

20 

00 

DO 

Po=425mW typ/pkg 
f sh,ft=200MHz typ 

SP10141 
FOUR-BIT UNIVERSAL SHIFT REGISTER 

TO BE ANNOUNCED 

TRUTH TABLE 

SELECT OPERATING OUTPUTS 

S1 S2 MODE 00n+1 01 ni-1 02n t 1 

L L Parallel Entry DO D1 D2 

L H Shift Right" 01n 02n 03n 
H L Shift Left" DL OOn 01n 
H H Stop Shift OOn Q1n Q2n 

03n -1 

D3 

DR 

02n 

03n 
"Outputs as eXist after pulse appears at "C" Input with Input 
conditions as shown. (Pulse~ Positive transition of clock 
input). 



AO 

A, 

A4 

Vee = pin 16 
VEE = pin 8 

'----, 
'O-AO 

CE 
°0- 2 

,-A, 
,-A2 Q,-, 
6-A, 
5-00 

02- 15 
4-0, 
11-02 

'2-03 WE 
0, r--- 14 

'3 -------.J 

Po = 625 mW typo pkg. (no load) 
taccess = 1 Dns typ 

SP10146 
1024 BIT RANDOM 
ACCESS MEMORY 

TO BE ANNOUNCED 

Vee=pin 16 
VEE=pin 8 

ECL10K 

SP10144 
256-BIT RANDOM 
ACCESS MEMORY 

TO BE ANNOUNCED 

taccess=30ns (max) (Address ,nputs) 

TRUTH TABLE 

MODE INPUT OUTPUT 

CE WE D,n Dout 

Write "0" L L L L 

Write "1" L L H L 

Read L H 0 Q 

Disabled H 0 0 L 

0= Don't Care 

SP10145 
64-BIT REGISTER FILE 

(RAM) 

TO BE ANNOUNCED 

TRUTH TABLE 

MODE INPUT OUTPUT 

CE WE D Q 

Write "0" L L L L 

Write "1" L L H L 

Read L H ¢ Q 

Disabled H ¢ ¢ L 

¢ = Don't Care. 

CHIPSELECTI4~ 

cS 

r-
AO ,- A, 

4- A, 

5- A3 

6- A, 
DOUl _ 1 DATA OUTPuT ADDRESS 7-

AS 

9- A6 

'0- A, 

11- A. 

11- A9 
DIN WE 

DATA INPUT 15 ~ 
I WRITE/READ 13 

21 
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22 

'2 

Eo 2 

SP10160 
12-BIT PARITY GENERATOR CHECKER 

TO BE ANNOUNCED 

Po=320mW typ/pkg (No load) 
tpd=5.0ns typ 

INPUT 

Sum of 

High Level 

SP10161 
BINARY TO 1 OUT OF 8 DECODER 

(LOW) 

Inputs 

Even 

Odd 

OUTPUT 

Pin 2 

Low 

High 

TRUTH TABLE 
[, 's --i-...-L-+----, ENABLE 

e • 

Eo 2 

Po=315mW typ/pkg (No load) 
tpd=4.0ns typ 

INPUTS INPUTS 

E1 EO C B A 00 

L L L L L L 

L L L L H H 

L L L H L H 

L L L H H H 

L L H L L H 

L L H L II H 

L L H H L H 

L L H H H H 

H 0 000 H 

0 H 000 H 
0=Don t Care 

SP10162 
BINARY TO 1 OUT OF 8 DECODER 

(HIGH) 

OUTPUTS 

01 02 03 04 05 

H H H H H 

L H H H H 

H L H H H 

H H L H H 
H H H L H 

H H H H L 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

[, 15 --i-...-L--\----, TRUTH TABLE 

Po=315mW typ/pkg (No load) 
tpd=4.0ns typ 

INPUTS 

EO E1 C B A 00 

L L L L L L 

L L L L H L 

L L L H L L 

L L L H H L 

L L H L L L 

L L H L H L 

L L H H L L 

L L H H H L 

H 0 000 L 

0 H o 0 o i... 

0= Don't Care 

OUTPUTS 

01 02 03 04 05 
H L L L L 

H L L L L 

L H L L L 

L L H L L 

L L L H L 

L L L L H 

L L L L L 

L L L L L 

L L L L L 

L L L L L 

06 07 

H H 

H H 

H H 

H H 
H H 

H H 

L H 

H L 

H H 

H H 

06 07 

L L 

L L 
L L 

L L 

L L 

L L 

H L 

L H 
L L 

L L 



ECL10K 

ENABLE ,----t+t-t-t-+-----\ 

SP10164 
a-LINE MULTIPLEXER 

,sz 

Po=310mW typ/pkg (No load) 
tpd=3.0ns typ 

TRUTH TABLE 
ADDRESS INPUTS 

ENABLE C B A 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H H 

L H H 

H 0 0 

0= Don't Care 

SP10165 
a-INPUT PRIORITY ENCODER 

TO BE ANNOUNCED 

TRUTH TABLE 

L 

H 

L 

H 

L 

H 

L 

H 

0 

Z I 
XO 

X1 

X2 

X3 

X4 

X5 

X6 

X7 

L 

Itel Vee2 

a, a, DATA INPUTS OUTPUTS 
Qo QJ 

0, 

00 05 

07 0, 

0, OJ 10 

VEE 06 

Po=545mW typ/pkg 
tpd=7.0ns typ (Data to output) 

DO D1 D2 D3 D4 

H 0 0 0 0 

L H 0 0 0 

L L H 0 0 

L L L H 0 

L L L L H 

L L L L L 

L L L L L 

L L L L L 

L L L L L 

0=Don t Care 

D5 D6 D7 03 02 01 

0 0 0 H L L 

0 0 0 H L L 

0 0 0 H L H 

0 0 0 H L H 

0 0 0 H H L 

H 0 0 H H L 

L H 0 H H H 

L L H H H H 

L L L L L L 

00 

L 

H 

L 

H 

L 

H 

L 

H 

L 

23 
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Eo " 

E '5 

E, 2 

Eo " 

E 15 

E, 2 

24 

SP10171 
DUAL BINARY TO 1 OUT OF 4 DECODER 

(LOW) 
PD=325mW typ/pkg (No load) 
tpd=4.0ns typ 

TRUTH TABLE 
1000) ENABLE 

INPUTS INPUTS OUTPUTS 
11 002 

E EO E1 A B Q10 Q11 

12 001 L L L L L L H 

L L L L H H L 
13 000 

L L L H L H H 

J all L L L H H H H 

L L H L L H H 
4 012 

L H L L L L H 

S 0'1 H 0 0 0 0 H H 

0= Don't Care 
6 010 

SP10172 
DUAL BINARY TO 1 OUT OF 4 DECODER 

(HIGH) 

10 003 

PD=325mW typ/pkg (No load) 
tpd=4.0ns typ 

Q12 Q13 

H H 

H H 

L H 

H L 

H H 

H H 

H H 

" a02 TRUTH TABLE 

E E1 EO A B Q10 Q11 Q12 Q13 
12 001 

L H H L L H L L L 

13 000 L H H L H L H L L 

L H H H L L L H L 
J all L H H H H L L L H 

4 a'2 L L H L L L L L L 
L H L L L H L L L 

5 an 
H 0 0 0 0 L L L L 

0= Don't Care . am 

QOO 

L 

H 

H 

H 

L 

H 

H 

QOO 

H 

L 

L 

L 

H 
L 
L 

Q01 Q02 Q03 

H H H 

L H H 

H L H 

H L H 

H H H 

H H H 

H H H 

Q01 Q02 Q03 

L L L 

H L L 

L H L 

L L H 
L L L 
L L L 
L L L 



ECL101< 

SP10173 
QUAD 2-INPUT MULTIPLEXER/LATCH 

TO BE ANNOUNCED 

SELECT 9 

DOl s o----_+_t-JL--" 

010 'o-----+-+-hL-" 

011 l 0-----+-+-+-1 

021 12 o----+-+-+-L __ 

CLOCK 1 

Po=275mW typ/pkg (No load) 
tpd=2.5ns typ 

TRUTH TABLE 

Vcc=pin 16 
VEE=pin 8 

SP10174 
DUAL4 TO 1 MULTIPLEXER 

TO BE ANNOUNCED 

XO lo-------r~ 

Xl sO-----+-+--l~ 

B 9 

ENiBLE ,,0-----++-+-+------1 

VO 1lo-----++_+_t--ii..--" 

Y310 

Po=155mW typ/pkg 
tpd=2.5ns typ 

TRUTH TABLE 

2 Z 

SELECT CLOCK 00n+ 1 ENABLE ADDRESS INPUTS OUTPUTS 
H L 

L L 

0 H 

0= Don't Care 

DO 10------1 

0112----+~ 

021l----+~ 

Olg----+~ 

0'5----+~ 

Eo 6 

Ct 7 

RESET 11------' 

DOO 

D01 

OOn 

E B A Z 

H 0 0 L 

L L L XO 

L L H X1 

L H L X2 

L H H X3 

0= Don't Care 

SP10175 
QUINT LATCH 

TO BE ANNOUNCED 

D 

L 

H 

0 

0 

0 

0 

Po=400mW typ/pkg (No load) 
tpd=2.5ns typ 

TRUTH TABLE 
CO C1 Reset 

L L L 

L L L 

H 0 L 

0 H L 

H 0 H 

0 H H 

0-' Don t Care 

On-1 

L 

H 

On 

On 

L 

L 

W 

L 

YO 

Y1 

Y2 

Y3 

25 
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SP10176 
HEX D MASTER-SLAVE FLIP-flOP 

TO BE ANNOUNCEO 

¢ 

R 
H 
L 

L 
L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

ClOCI<. 9 

Po=460mW typ/pkg (No load) 
Ilog= 150M Hz 

TRUTH TABLE 

INPUTS 

SO S1 S2 S3 C1 C2 

L L L L ¢ ¢ 

H H H H ¢ ¢ 

L L L L H ¢ 

L L L L ¢ H 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

Don't Care 

Clock transition from VIL to VIH 
C1 or C2 or both for same effect. 

OUTPUTS 

00 01 02 03 

L I L I L I L 
H H H H 

No count 
Nocount 

L L L L 

H L L L 

L H L L 

H H L L 

L L H L 

H L H L 

L H H L 

H H H L 

L L L H 
H L L H 

L H L H 

H H L 'H 
L L H H 
H L H H 
L H H H 
H H H H 

may be applied to 

CLOCKED TRUTH TABLE 
C D On+1 
L 0 On 

H"' L L 

H"' H H 

o· Don't Care 
"'A clock H is a clock 
transition from a low to a 
high state. 

SP10178 
BINARY COUNTER 

TO BE ANNOUNCED 

1'-So 00- 1' 
7-51 OI-tJ 
6-52 

02- 4 
'-5, 

0,-2 
12-CI 
10-C2 !lii-t4 
9-R o,f-' 

Po = 370 mW typ/pkg (no load) 
Ilog = 150 MHz typ 



ECL10K 

SP10179 
LOOK-AHEAD CARRY BLOCK 

TO BE ANNOUNCED 

en II -+-!---r++-+-I---''---

l C"+4 

'-t:R=t=1~=r-""'}-________ '5 PG 

Po=300mW typ/pkg 
tpd=3.0ns typ (Carry, Propagate) 

4.0ns typ (Generate) 

6 CR +2 

SP10181 

SP10180 
DUAL HIGH SPEED ADDER/SUBTRACTOR 

SelA 

H 

H 

L 
L 

TO BE ANNOUNCED 

SElA So 

SElB ~o 

'0 

BO 

CIN COUT 

" 

S, 

~, 

Vee:: PIN 16 

VEE:: PIN II Vcc=pin 16 
VEE=pin 8 

FUNCTION SELECT TABLE 

SelB Function 

H S=A plus B 

L S-,A minus B 

H S~B minus A 

L S~O minus A minus B 

Po=360mW typ/pkg 
tpd (typ) : 
C,n to Cout=2.2ns 
AO to SO=4.5ns 
AO to Cout =4.5ns 

4-BIT ARITHMETIC LOGIC 
UNIT/FUNCTION GENERATOR 

2t 

20 eo 
A, 

B, 

A2 

B2 

AJ 

BJ 

Cn 

F, 

F2 

FJ 

GG 

PG 

Cn +4 

TO BE ANNOUNCED 

Vcc,=pin 1 
Vcc2 =pin 24 
VEE=pin 12 

Po=600mW typ/pkg (No load) 
tpd (typ): A1 to F=6.5ns 

Cn to Cn 4=3.1 ns 
A1 tOPG=O.5ns 
A1 toGG=4.5ns 
A1 toCn 4=5.0ns 

27 
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IMPORTANT! 

EClll1 Temperature Range 

Since the SP1600 series datasheets were pre
pared, the operating temperature range of all 
these ECl" I products has been uprated to- 30°C 
to +85°C, and not O°C to + 75°C as stated in the 
individual datasheets. 



SP1648 

.PlESSEY SP1600 SERIES 
SEMICONDUCTORS ECl III 

SP1648B 
VOLTAGE-CONTROLLED OSCILLATOR 

The SP1648 is an em itter-coupled oscillator, constructed 

on a single monolithic silicon chip. Output levels are 
compatible with PEel III logic levels. The oscillator 
requires an external parallel tank circuit consisting of the 
inductor (ll and capacitor (e). 

A varactor diode may be incorporated into the tank 
circuit to provide a voltage variable input for the oscillator 
(Veo). The device may also be used in phase locked loops 
and many other applications requiring a fixed or variable 

frequency clock source of high spectral purity. 
The SP1648 may be operated from a +5.0 Vdc supply or 

a -5.2 Vdc supply, depending upon system requirements. 

SUPPLY VOLTAGE 

+5.0 Vdc 

-5.2 Vdc 

GND PINS 

7,8 

1,14 

10 

BIAS 
POINT 

SUPPl Y PINS 

1,14 

7,8 

12 

TANK 

10 

12 

Input Capacitance = 6pF typ 

OUTPUT 

Maximum Series Resistance for L (External Inductance) = 50 n typo 

Power Dissipation = 150mW typ/pkg (+5.0 Vdc Supply) 
Maximum Output Frequency = 225 Mhz typ 

Fig. 1 Block diagram of SP1648 

V EE2 AGC 

Veci 
I 

OUTPUT 

DG14 

Fig. 2 Circuit diagram of SP1648 

29 



SP1648 

ELECTRICAL CHARACTERISTICS 

Supply Voltage = +5.0 volts 

TEST VOlp~~~~~i~:~~~~~~PLlED TO 

r-----,---- --- - VEE 
VIH max Vil min Vee IL IGndl 

~;~t'PIV Drain Curren,. -- --d;~- ----i--- -~oo-- ~.16-f--4,-,~c-:---t---:':':--t---4.1O-~~28-

~L~:~~'~~~:~VO~I"~9'~_--+-V~O-L'-r~-+-~~-+~~~-~-r-~~+-~3~~~~46---V~ 
---~- -:-::---+-:--::-:-::+-::--+-:~:'--:::-l 

--:::- --1.,,--:, +-=--+-=7.-=8-1 

Output Voltage 

• This measurement guarantees the de potential at the bias for purposes of incorporating a lIaraClOf diode at this pOint 

ELECTRICAL CHARACTERISTICS 

Supply Voltage = -5.2 volts 

OoC Pin 
Under 

o..ectertstic Symbol T ... 

Power Supply Dr.in Current Ie 
logic"'" 

QutputVoltage 
VOH -0,960 

logic "0" 
OutputVoluge 

VOL -L635 -L850 

BiesVoIgge VBill 

M;n I Ty. I Max M;n I Ty. 1 Max 

.... k·to-P •• kVoltage VP1> 500 

Ou-',utDutyCycll VDC - I - I -
o.cillltionF,..quency fmlx 225 

M;n I 

- I 

ttl .. t 
Temper.ture VIH max Vil min Vee IL 

OoC f----_-';:3':::,300~f----73,8,;;;OO~---.;5~,2-+--,5~,O:--l 

-1.595 

Ty. I 

- I -

+25°C -3.900 -5.0 
+750C r--:;';:~r--~;--+--7:;-+--7~ 

TEST VOLTAGE/CURRENT APPLIED TO 
PINS LISTED BELOW 

VIH max VILmin VEE 'L 
7.8 

7.8 

7.8 

7.8 

See Figure 41 7.8 
See Figure 4 7.8 
See Figure 4 7.8 

• This mMwremlnt gulrantlNtl the de potlntial at the bias point for purposes of incorporating a varactor tuning diode at this point. 

30 
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1,14 

1,14 

1.14 

1,14 

1.14 

1,14 

1.14 



SP1648 

L: 

C= 

Micro Metal torroid #T20.13, 8 turns 
#30 Enameled Copper wire. 

3.0 - 35 pf ~ ~ I I 0 + 5 0 V 

IOI~ I'o~ 

10 14 1 -= -= 
r-------l 
I I 

I 1200 

~Oll' 

SIGNAL 
UNDER 

TEST 

B.W. = 10kHz Scan Width = 50kHz/div 
* The 1200 ohm resistor and the scope termination 

impedance constitute a 25: 1 attenuator probe. Coax 
shall be CT·070·50 or equivalent. Center Frequency = 100MHz Vertical Scale = 10db/div 

* 

Fig. 3 Spectral purity of signal at output 

vee 

tn~ ... 
1 14 r-- - ---, 

I I 
1 i 3 

I 
I 
1 

** 
1200 

* Use high impedance probe (>1.0 Megohm must be 
used). 

* * The 1200 ·ohm resistor and the scope termination 
impedance constitute a 25: 1 attenuator probe. Coax 
shall be CT·070·50 or equivalent. 

* * * Bypass only that supply opposite ground. 

Fig. 4 Test circuit and waveforms 
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OPERATING CHARACTERISTICS 

Figure 1 illustrates the circuit schematic for the SP1648. 
The oscillator incorporates positive feedback by coupling 
the base of transistor TR7 to the collector of TR8. An 
automatic gain control (AGe) is incorporated to limit the 
current through the emitter-coupled pair of transistors 
(TR7 and TR8) and allow optimum frequency response of 
the oscillator. 

10 

In order to maintain the high Q of the oscillator, and 
provide high spectral purity at the output, a cascode 
transistor (TR4) is used to translate from the emitter 
follower (TR5) to the output differential pair TR2 and 
TR3. TR2 and TR3, in conjunction with output transistor 
TR 1, provide a highly buffered output which produces a 
square wave. Transistors TR10 thru TR14 provide this bias 
drive for the oscillator and output buffer. Figure 3 indicates 
the high spectral purity of the oscillator output (pin 3). 

Fig. 5 The SP1648 operating in the voltage-controlled mode 

When operating the oscillator in the voltage controlled 
mode (Figure 5), it should be noted that the cathode of the 
varactor diode (D) should be biased at least 2 VBE above 
VE E ("=' 1.4 V for positive supply operation). 

When the SP1648 is used with a constant dc voltage to 
the varactor diode, the output frequency will vary slightly 
because of internal noise. This variation is plotted versus 
operating frequency in Figure 6. 

:_Nl00m~~. ~ Vcc' 5·0 V 
VI 

~ ..-
OSCILLATOR TANK COMPONENTS 

(CIRCUIT OF FIGURE ) 

MHz 

1·0 -10 

10 - 60 

60 -100 

MV 2115 

MV 2115 

MV 2106 

<3 1·0 '--'----'-_~-'-.L....L...L.L-'-"-_-'----'---'_L........l-'-.w....LJ 

I 

32 
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SP 1648 

UNDER TEST 

10 100 

f. OPERATING FREQUENCY (MHz) 

.-------1 HP 608 

20 kHz ABOVE SP1548 FREQUENCY ~ 

I SIGNAL GENERATOR I 
I OR EQUIV 

300 mV 

ATTENUATOR J I I BW,I'OkHz 
10 mV PRODUCT 1---=-=20'-'.k-,-,H.::..z_-f FREQUENCY 

SP 1648 l DETECTOR J I METER HP3400A 
L... ___ -..IFREQUENCY (t) I OR EQUIV 

FREQUENCY DEVIATION' (HP5210A OUTPUT VOLTAGE) (FULL SCALE FREQUENCY) 

1'0 VOLT 

Note:Any frequency deviation caused by the signal generator and SP1648 power 
supply should be determined and minimised prior to testing. 

Fig. 6 Frequency deviation test circuit 

VOLT MASTER I 
RMS 

HP3400A OR EQUIV 
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/ 
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./ 
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i/ ..-
1'02030405'0 60708090 10 

.,n INPUT VOLTAGE (VOLTS I 

Fig. 7 

/---,.-

./V 

1/ 
/ 

V 
/ 

/ 
1'0 2'0 30 4'0 5'0 6'0 7·0 8'0 90 10 

1·0 

Yin INPUT VOLTAGE (VOLTSI 

Fig. 8 

./ 
./ 

./ 

/' 
/ 

1/ 
./ 

/ 

/' 
./ 

-""'" 
2'0 3-0 4'0 50 6'0 70 80 9'0 10 

Vin INPUT VOLTAGE (VOLTSI 

Fig. 9 

SP1648 

L: Micro Metal Toroidal Core #T44·10, 
4 turns of No 22 copper wire. 

1200 

• The 1200 ohm resistor and the scope termination 
impedance constitute a 25: 1 attenuator probe. Coax 
shall be CT·070·50 or equivalent. 

lk 

L: Micro Metal Toroidal Core #44·10, 
4 turns of No. 22 copper wire. 

Veel' VeC2 ' +SVdc 

VEE 1 ' VEE2' Gnd 

e , 500p 

1200 

">-+--.{) fout 

=f5~ 

• The 1200 ohm resistor and the scope termination 
impedance consitute a 25: 1 attenuator probe. Coax shall 
be CT·070·50 or eqllivalent. 

L: Micro Metal Torodial Core #T30·13. 
5 turns of No. 20 copper wire. 

• The 1200 ohm resistor and the scope termination 
impedance constitute a 25: 1 attenllato, probe. Coax 
shall be CT·070·50 0' eqllivalent. 
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Typical transfer characteristics for the oscillator in the 
voltage controlled mode are shown in Figures 7, 8, and 9. 
Figures 7 and 9 show transfer characteristics employing 
only the capacitance of the varactor diode (plus the input 
capacitance of of the oscillator, 6pF typical). Figure 8 
illustrates the oscillator operating in a voltage controlled 
mode with the output frequency range limited. This is 
achieved by adding a capacitor in parallel with the tank 
circuit as shown. The 1 kn resistor in Figures 7 and 8 is 
used to protect the varactor diode during testing. It is not 
necessary as long as the dc input voltage does not cause the 
diode to become forward biased. The larger·valued resistor 
(51 kn) in Figure 9 is required to provide isolation for the 
high·impedance junctions of the two varactor diodes. 

The tuning range of the oscillator in the voltage 
controlled mode may be calculated as: 

fmax .yCo(max) + Cs 

fmin VCo (min) + Cs 

1 
where fmin = 

2" VL (Co (max) + Cs) 

Cs = shunt capacitance (input plus extern'!l 
capacitance). 

Co = varactor capacitance as a function of 
bias voltage. 

34 

Good RF and low·frequency by·passing is necessary on 
the power supply pins (see Figure 3). 

Capacitors (C1 and C2 of Figure 5) should be used to 
bypass the AGC point and the VCO input (varactor diode), 
guaranteeing only dc levels at these points. 

For output frequency operation between 1 MHz and 
50 MHz a 0.1tlF capacitor is sufficient for C1 and C2. At 
higher frequencies, smaller values of capacitance should be 
used; at lower frequencies, larger values of capacitance. At 
higher frequencies the value of bypass capacitors depends 
directly upon the physical layout of the system. All 
bypassing should be as close to the package pins as possible 
to minimize unwanted lead inductance. 

The peak·to-peak swing of the tank circuit is set 
internally by the AGC circuitry. Since voltage swing of the 
tank circuit provides the drive for the output buffer, the 
AGC potential directly affects the output waveform. If it is 
desired to have a sine wave at the output of the SP1648, a 
series resistor is tied from the AGC point to the most 
negative power potential (ground if +5.0 volt supply is 
used, -5.2 volts if a negative supply is used). 

At frequencies above 100 MHz typ, it may be necessary 
to increase the tank circuit peak-to-peak voltage in order to 
maintain a square wav£! at the output of the SP1648. This is 
accomplished by tying a series resistor (1 kn minimum) 
from the AGC to the most positive power potential (+5.0 
volts if a +5.0 volt supply is used, ground if a -5.2 volt 
supply is used). 



SP1650/51 

• PLESSEY SP1600 SERIES 
SEMICONDUCTORS Eel 111 

SP1650B (HIGHZ) 

SP1651B (LOWZ) 

DUALA!D COMPARATOR 

The SP1650 and the SP165l are very high speed 
comparators utilizing differential amplifier inputs to sense 
analog signals above or below a reference level. An output 
latch provides a unique sample·hold feature. The SP1650 
provides high impedance Darlington inputs, while the 
SP165l is a lower impedance option, with higher input slew 
rate and higher speed capability. 

Complementary outputs permit maximum utility for 
applications in high speed test equipment, frequency 
measl,lrement, sample and hold, peak voltage detection and 
transmitters, receivers, memory translation and more. 

The clock inputs (CO and Cl) operate from PECl III or 
PECl 10,000 digital levels. When Co is at a logic high level, 

00 will be at a logic high level provided that VinOl> Vin02 
(VinOl is more positive than Vin02). 00 is the logic 
complement of QO. When the clock input goes to a low 
logic level, the outputs are latched in their present state. 

FEATURES 

II PD = 275 mW typ/pkg (No Load) 
III Very High Speed - 3.5 ns Delay (SP1650) 

- 2.5 ns Delay (SP1651) 

• High Input Slew Rate - 350V/Jls (SP1651) 
• Positive Transition Region - Input Hysterisis. 

POSITIVE lOGIC 

VinOl '==0= o 0 2 00 
Vin02 

: c a 3 co 00 

V,

n1112==O= Vin12 11 0 0 14 Ql 

Cl 13 C 0 1501 

TRUTH TABLE 

CO Vin01 Vin02 00n+1 00n+1 

H Vin01>Vin02 H L 

H Vin01<Vin02 L H 
-

L ~ ~ OOn OOn 

~ Don't Care 

Fig. 1 Logic diagram of SP1651 

DG16 
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SP1658 

• PLESSEY SP1600 SERIES 
SEMICONDUCTORS ECl III 

SP1658 
VOLTAGE-CONTROLLED MUlTIVIBRATOR 

The SP1658 is a voltage-controlled multivibrator which 
provides appropriate level shifting to produce an output 
compatible with PECl III and PECl 10,000 logic levels. 
Frequency control is accomplished through the use of 
voltage-variable current sources which control the slew rate 
of a single external capacitor. 

The bias filter may be used to help eliminate ripple on 
the output voltage levels at high frequencies and the input 
filter may be used to decouple noise from the analog input 
signal. 

POSITIVE lOGIC CX! .. CX2 
'1 -:t- 14 

The PECl1658 is useful in phase-locked loops, 
frequency synthesizer and clock signal generation 
applications for instrumentation, communication, and 
computer systems. 

VCC1 = Pin 1 
VCC2 = Pin 5 

VEE = Pin 8 DG16 

Vcc 
+20V 

Fig. 1 Block diagram of SP1658 

VCC! VCC2 

BIAS 
FILTER 

INPUT 
FILTER 

VCX 

Cx 

Cx 

-3·2V 

VEE 

COAX 
CHANNEL "A" 

.--V---,,' r--u INPUT 2 

COAXIAL CABLES 
(EQUAL LENGTHS. TYP 2 PLACES) 

T<l SCOPE 

CHANNEL -B" 
.-~---=-~-"""'-' INPUT 2 

COAX 

50-ohm termination to ground located in each scope 
channel input. 

All input and output cables to the scope are equal lengths 
of 50-ohm coaxial cable. Wire length should be <1/4 inch 
from TP in to input pin and TPout to output pin. 

Fig_ 2 AC test circuit and waveforms 
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W ELECTRICAL CHARACTERISTICS 

CO This PECL III circuit has been 
designed to meet the dc 
specifications shown in the test 
table, after thermal equilibrium 
has been established. The circuit 
is in a test socket or mounted on 
a printed circuit board and 
transverse air flow greater than 
500 linear fpm is maintained. 
Outputs are terminated through a 
50-ohm resistor to -- 2.0 volts. 

Characteristic 

Power Supply Drain Current 

Input Current 

Input Leakage Current 

"0" High 
Output Voltage 

"0" Low 
Output Voltage 

AC Characteristics (Figure 2) 
(Tests shown for one output, but 
checked on both) 

Rise Time (10% to 90%) 
Fall Time (10% to 90%1 

Oscillator Frequency 

Tuning Ratio Test t 

Symbol 

IE 

linH 

linL 

VOH 

VOL 

tt 
t-
t+ 
t-
t+ 
t-

foscl 

fosc2 

TR 
-

Pin OoC 
Under 
Test Min Max 

8* - -
8 * * - -
2* - -
2 * - -
4* -1.000 -0.840 
6** -1.000 -0.840 

4' -1.870 -1.620 
6 * * -1.870 -1.620 

6 - 2.5 
6 - 2.5 
6 - 4.6 
6 - 4.2 
6 - 8.5 
S - 8.5 

- 130 -
- - -
- - -

--~-

* Germanium diode (0.4 drop) forward blased from 11 to 14 (11 ~I 14). 
* • Germanium diode (0.4 drop) forward biased from 14 to 11 (11 IE! 141. 
tTR = Output frequency at VCX = Gnd 

Output frequency at VCX = -2.0 V 

SP1658 Test Limits 

+25°C 

Min Typ Max 

- - 32 
- - 32 

- - 350 

-0.5 - -
-0.960 - -0.810 
-0.960 - -0.810 

-1.850 - -1.620 
-1.850 - -1.620 

- 1.6 2.5 
- 1.4 2.5 
- 3.7 4.6 
- 2.4 4.2 
- 5.7 8.5 
- 5.9 8.5 

130 155 175 

78 90 100 

3.~~~~ -

TEST VOLTAGE VALUES 

Vdc ±1% 
@Test 

Temperature VIH VIL V3 VIHA VEE 

OoC -0.0 -2.0 -1.0 +2.0 -5.2 

+25°C -0.0 -2.0 -1.0 +2.0 -5.2 

+75°C -0.0 -2.0 -1.0 +2.0 -5.2 

VOL TAGE APPLIED TO PINS LISTED BELOW 

+75°C 

Min Max Unit VIH VII V3 

- - mAdc 2 - -
- - mAdc 2 - -
- - /lAdc 2 - -
- - /lAdc - 2 -

-0.900 -0.720 Vdc - - 2 
-0.900 -0.720 Vdc - - 2 

-1.850 -1.595 Vdc - - 2 
-1.850 -1.595 Vdc - - 2 

CX1 CX2 Gnd 

--

- 2.7 ns - 11,14 
- 2.7 

j 
-

j - 4.8 -
- 4.4 -
- 8.7 -
- 8.7 -

110 - MHz - 11,14 

-
-

- MHz 11,14 -

- - 11,14 -
Cl = 0.01 /IF connected from pin 12 to Gnd. 
C2 = 0.001 /IF connected from pin 13 to Gnd. 

CXl = 10 pF connected from pin 11 to pin 14_ 
CX2 = 5 pF connected from pin 11 to pin 14. 

-
-
-
-
2 
2 

-
-

-

VIHA VEE 

- 8 
- 8 

- 8 

- 8 

- 8 
- 8 

- 8 
- 8 

VILA VIHA VEE 
+1.0V +2_0V -3.2V 

- 2 8 
- 2 

j 2 -
2 -
- -
- -

- 2 8 

- 2 8 

- - 8 

Gnd 

1,5 
1,5 

1,5 

1,5 

1,5 
1,5 

1,5 
1,5 

VCC 
+2.0V 

1,5 

j 
1,5 

1,5 

1,5 

en 
] 
Q) 
U1 
()I) 



1000 

100 

1-0 

0-1 
10 

150 MHz (Q) 50pF 

1111111 
75MHz (ci) 50pF 

35MHz (al 

I" 

", t'-. 

K 
Vcx ~ 0

1 
VI 

10 

Vcx : -1,0 V 

Vcx : - 2·0 V I 

11111111 
100 

Cx (pFI 

~ 

50 pF -

I'.. 

I'\. 

" 1000 10,000 

Fig. 3 Output frequency v capacitance for three values of input 
voltage 

u. 

~ 1500 

1400 
u 

~ 1300 

::: 1200 

~ 1100 

:! 1000 

U 900 
t. 
j 
> 
u 
z 
UJ 
::> 

~ 

800 

700 

600 

500 

400 

t 300 

I, OPERATING FREQUENCY (MHzl 

Fig. 4 RMS noise deviation v operating frequency 

I I I I I I I 
Cx (p) : FREOUENCY CAPACITANCE PROOUCT AT DESIRED Vcx 

_, DESIRED FREOUENCY (MHz) ./ 

V 
/' 

,Ii' 

/ 
/ 

/' 
/ 

./ 

.-,., 
- ~ 

~ 

-20 -1-8 -1-6 -14 -12 -10 -08 -0-6 -04 -02 

Vcx INPUT VOLTAGE (V) 

Fig. 5 Frequency-capacitance product v control voltage Vex 

SP1658 
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SP1660/1 

" PLESSEY SP1600 SERIES 
SEMICONDUCTORS Eel III 

SP1660B (HIGHZ) 

SP1661B (lOWZ) 
DUAL 4-INPUT OR/NOR GATE 

SP1660B provides simultaneous OR-NOR output 
functions with the capability of driving 50n lines_ This 
device contains an internal bias reference voltage, ensuring 
that the threshold point is always in the centre of the 
transition region over the temperature range (O°C to 
+ 75°CI. The input pulldown resistors eliminate the need to 

tie unused inputs to VEE-

FEATURES 

• Gate Switching Speed Ins Typ. 
• MECL!PECL II and MECL 10000-Compatible 

POSITIVE LOGIC ---01 Vee' 
-<> 16 \Icc 2 

-<>1 VEE 

:~' 6 , 

7 103=r= 11 14 

12 15 

13 

3;. 4 + 5 + 6 + 7 

2 ~ 4 + 5 + 6 + 7 

DC Input Loading Factor = 1 
DC Output Loading Factor = 70 
tpd = 0.9 ns typ (510-ohm load) 

= 1.1 ns typ (50-ohm load) 
Po = 120 mW typ!pkg (No load) 

• 50n Line Driving Capability Full Load Current, IL = -25 mAd.c. max. DG16 

• Operation With Unused liPs Open Circuit 

• Low Supply Noise Generation 

APPLICATIONS 

• Data Communications 
• Instrumentation 
• PCM Transmission Systems 

Fig. 1 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVcc -VEEI 
Base input voltage 
DIP source current 
Storage temperature 
Junction operating temp. 

8V 
OV to VEE 
<40mA 

55°C to +150°C 
< +125°C 

Fig. 2 Circuit diagram 
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SP1660j1 

ELECTRICAL CHARACTERISTICS 

This PECl III circuit has been designed to meet the d.c. specifications shown in the characteristics table, after thermal 
equilibrium has been established. The package should be housed in a suitable heat sink (IERC 14A2CB or equivalent) or a 
transverse air flow greater than 500 linear ft/min should be maintained while the circuit is in either a test socket or is 
mounted on a printed circuit board. Test procedures are shown for only one gate. The other gates are tested in the same 
manner. Outputs are tested with a 50n resistor to -2.0 Vd.c. 

TEST VOLTAGE VALUES (V) 
(iT.st 

Temperature VIH mill Vil min VIHA min VILA mu VEE 
O·C 0840 1870 1.135 1.500 5.2 

+25·C -0.810 -1.850 -1.095 -1.485 -5.2 
+7SoC -0.720 -1.830 -1.035 -1.460 -5.2 

SPl660B Test limiU 
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

CharacteristIc Svmbol Under O·C +2SOC +7SoC 

Test Min Ma' Min MIX Min Max Units VIH mu. Vil min VIHA min VILA m ... VEE OV 

Power Supply Drain Current 1, 28 mA 1,16 
Input Current I,n H 350 pA 1,16 

l,nL pA 8 1,16 

NOR Logic 1 VO H -1.000 0.840 -0.960 0.810 0.900 0.720 V 8 1,16 
Output Voltage I I J J I I 1 1 1 

NOR logic a VOL -1.870 -1.635 -1850 -1.620 -1.830 -1.595 V 8 1,16 
Output Voltage j I ! I 1 ! 1 1 I 

OR logic 1 VOH -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 V 8 1,16 
OutputVoltdge I I 1 1 j 1 I 1 1 

OR Log,c 0 VOL -1.870 -1635 -1.850 1.620 1.830 1.595 V 8 1,16 
OutPut Voltage ! ! 1 1 I 1 I 1 1 

NOR LogiC 1 VOHA -1.020 -0.980 -0.920 V 8 1,16 
Thrt:~hol(j Vc;.ltage 

1 1 1 1 1 1 
NOR LogiC 0 VOLA -1.615 1.600 1.575 V 4 8 1,16 

lhresholtlVoltaye 

1 ! 1 1 
5 j 1 • 6 

OR LogiC 1 VOHA -1.020 -0.980 -0.920 V 8 1.16 
T~"e~holrJ Voltage 

1 ! 1 1 I ! 
OR Log1eO VOLA -1.615 -1.600 -1.575 V 8 1,16 

Thre~hold Voltage 

1 1 1 1 1 
SWitching Times 150~! loadl Typ Max Typ Ma. Typ Max Pulse In Pulse Out J.2V +2.0V 

Propa'jatlon Delay ".3- 1.1 1.7 1.1 1.7 1.2 1.9 

"i 

4 3 

I 
1,16 

14_2_ 1.7 1.1 1.7 1.2 1.9 I 1 14·2+ 2 1.0 1.5 1.0 1.5 1.1 1.7 2 

14_3. 3 1.0 1.5 1.0 1.5 1.1 1.7 J 
RI~~ rime f3. 3 1.5 2.1 1.5 ,. 1.6 l.J 4 J " ,'" 

f,. 2 1.5 2.1 1.5 2.1 1.6 2.3 4 2 8 1,16 
Fdll Time f3_ 2.1 2.1 1.5 2.3 3 8 1.16 

f, 1.4 2.1 1.4 2.1 1.5 2.3 8 1,16 

• Inrlil/iduall{ te~t each Input applYing V 1H or V1L to the Input under test 
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PULSE 
GENERATOR 

VoulOR Voul NOR 

V"~O'l.·"0V 
TOlG'" 

1-- _I++t---

I 
"oul OR I 

UNUSE~ OUTPUTS CONNECTED TO A 50-OHM 
RESISTOR TO EANTH 

""OUI NOR 

Fig. 3 Switching time test circuit 
and wave forms at +25"C 

SP1660/1 
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SP1662/3 

• PlESSEY SP1600 SERIES 
SEMICONDUCTORS EeL III 

SP1662B (HIGHZ) 

SP1663B (LOWZ) 
QUAD 2-INPUT NOR GATE 

Tpe SP1662B comprises four 2-input NOR gating 
functions in a single package_ An internal bias reference 
voltage ensures that the threshold point remains in the 
centre of the transition region over the temperature range 
(Ooe to + 75°C). 

POSITIVE LOGIC 

Input pUlldown resistors eliminate the need to tie 
unused inputs to VEE. 

FEATURES 

• Gate Switching Speed Ins Typ. 
• MECL!PECL II and MECL lOOOO-Compatible 
• 50n Line Driving Capability 
II Operation With Unused liPs Open Circuit 

• Low Supply Noise Generation 

APPLICATIONS 

• Data Communications 
• Instrumentation 
II PCM Transmission Systems 

12~ 
'3~15 

DC Input Loading Factor = 1 
DC Output Loading Factor = 70 
tpd = 0.9 ns typo (510-ohm load) 

= 1.1 ns typo (50·ohm load) 
PD = 240 mW lYP/pkg (No load) 
Full Load Current. I L = -25 mAd.c. max. DG16 

Fig. 1 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVcc -VEEI 
Base input vQlltage 

OIP source current 
Storage temperature 
Junction operating temp. 

8V 
OV to VEE 
<40mA 
-55°e to +150°C 
<+125°e 

Fig. 2 Circuit diagram 
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SP1662/3 

ELECTRICAL CHARACTERISTICS 

This PEel III circuit has been designed to meet the d.c. specifications shown in the characteristics table, after thermal 
equilibrium has been established. The package should be housed in a suitable heat sink (IERC-14A2CB or equivalent) or a 
transverse air flow greater than 500 linear ft/min should be maintained while the circuit is in either a test socket or is 
mounted on a printed circuit board. Test procedures are shown for only one gate. The other gates are tested in the same 
manner. 

TEST VOLTAGE VALUES (V) 
@Ten 

Temperatur. V1H mu. VIL min V1HA min VILA mu VEE 
O°C 0.840 1.670 1.135 1.500 5.2 

+2S
o

C 0810 1.850 1.095 1.485 5.2 
+7S

o
C 0.720 1.830 1.035 -1.460 5.2 

SPl662B Test Limits 
Pon TEST VOLTAGE APPLlEO TO PINS LISTED BELOW: 

Character,stlC Symbol Under 

Test Max Min Max Min Max Units V 1H mu Vil m,n V1HA min VI A mu VEE OV 

Power Supply Drain Current 
" 

56 mA 
Input Current I, ... H 

I, .... L 

LogiC t VO'" 1000 -0.840 -0.960 -0 810 0.900 -0.720 V 
OuTPut Voltage -1000 -0.840 -0 960 -0.810 -0 900 -0.720 

log,cO VOL 1870 1.635 1.850 
Output VOltage : -1.870 -1.635 -1850 

Loglcl VOHA. 2 -1.020 0.980 
Thre~hold Voltage I -1020 -0.980 

LoycO VOLA. I 
Thrt'~hold Voltage 

1.615 
-1615 

S,', tch,ny T,me~ (SO~! L.:>adl Typ Max Typ 
P'oPdqat1on Delay 14_2_ 10 1.5 10 

' .. 
R,,!: r.me .,. 14 14 
F,tIlT,me 

" 
12 2.1 1.2 

J 
COAXIAL CABLES J 

IE-QUAL LENGTHS TYP 2 PLACES) ~ 
TO SCOPE 
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r---------; 
I ~)o_-+I-_+ 

IN~T 

~ 

PULSE GENERATOR t--U : 
INPUr PULSE 

1+ ::1-; IS(:tO 2lns +=Dr-+ 
+=D-+ 
t=[>-+ 

L _______ .J 

UNUSED OVl'PUTS CONNECTEO TO A 50""HM 
RESISTOR TO EARTH 

~
+11O\I 

50'" 

~-- ---to)O\l 

---..,~ .. _- _ t+-_ 

~
'90'I" 

"'50',. 
10',. 

- .. I. __ ___1-_ 

Fig. 3 Switching time test ci''ouit 
and wave forms at +25 C 

1620 -1830 -1.595 
-1.620 -1.830 -1.595 

-0.920 
-0.920 

-1.600 -1.575 
-1600 -1575 

Max Typ Max 

1.5 1.1 1.7 
12 1.9 

21 1.5 2.3 
2.1 1.3 2.3 

Pulse In Pulse Out 
4 2 

-J.2V 
8 

1,16 
1.16 
1.16 
1,16 
1.16 
1,16 

1.16 
1.16 
1.16 
1,16 
1.16 

-2.0V 
1,16 
1.16 
1.16 
1.16 



SP1664/5 

" PlESSEY SP1600 SERIES 
SEMICONDUCTORS Eel III 

SP1664B (HIGHZ) 

SP1665B (lOWZ) 
QUAD 2-INPUT OR GATE 

The SP1664B comprises four 2-input OR gating 
functions in a single package_ An internal bias reference 
voltage ensures that the threshold point remains in the 
centre of the transition region over the temperature range 
(DoC to +7SoC)_ 

Input pulldown resistot~ eliminate the need to tie 
unused inputs to VEE -

FEATURES 

• Gate Switching Speed Ins Typ_ 
• MECL!PECL II and MECL lOOOO-Compatible 
II 50[2 Line Driving Capability 

• Operation With Unused lIPs Open Circuit 
• Low Supply Noise Generation 

APPLICATIONS 

• Data Communications 
• Instrumentation 
• PCM Transmission Systems 

DG16 

POSITIVE LOGIC 

"=D- 15 
13 

2:4+5 

DC Input Loading Factor = 1 
DC Output Loading Factor = 70 
tpd = 0.9 ns typ (51 O-ohm load) 

= 1.1 ns typ (50-ohm load) 
Po = 240 mW typ!pkg (No load) 
Full Load Current. I L = -25 mAd.c. max 

Fig. 1 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVee -VEEI 
Base input voltage 

OIP source current 
Storage temperature 
Junction operating temp. 

8V 

OV to VEE 
<40mA 
-55°C to + 150°C 
<+125°C 

Fig_ 2 Circuit diagram 
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SP1664/5 

ELECTRICAL CHARACTERISTICS 

This PECl III circuit has been designed to meet the d.c. specifications shown in the test table, after thermal equilibrium 
has been established. The package should be housed in a suitable heat sink (IERC 14A2CB or equivalent) or a transverse air 
flow greater than 500 linear ft/min should be maintained while the circuit is in either a test socket or is mounted on a printed 
circuit board. Test procedures are shown for only one gate. The other gates are tested in the same manner. Outputs are 
tested with a 50n resistor to -2.0 Vd.c. 

@Test 
Tempe,.,tur. 

O°C 
+25°C 
+7SoC 

SP1664B Test limits 
Pin 

Characteristic 
Symbol uT~S:r I-o.M;:=,"-=-O'rC"M=ax-+-==-+-=;25,-,oC;'Ma=x+-o;M,c:'-'n+.:;75c..:°~"'a""x--l 

Power SUDply Drain Current 56 
Input Current Itn H 

-1000 -0.840 -0.960 -0.810 -0.900 -0.720 V 
-1 000 -0 840 -0960 -0 810 -0.900 -0 no 

VOL -1.810 -1.635 -1.850 -1.620 -1.830 -1.595 
Output Voltage -1.870 -1635 -1850 -1620 -1.830 -1.595 

Logic"!" -1.020 -0.980 -0.920 
Threshold Voltaye -1020 

LogiC "0" -1.615 
Threshold Voltage -1.615 

TV. Max 
Propagation Delay 1.5 

t,. 15 21 
t, . 

• Individually teH each Input dPplYlng V1H or V'L to Input under lest 

-0.980 

TV. 
1.0 

1.5 
14 

Yout TO CHANNEL ·8" 
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PULSE GE:NERATOR 

INPUT PULSE 
t+ = 1- = ISltO 21nt 

UNUSED OUTPUTS CONNECTED TO A SO-oHM 
RESISTOR TO EARTH 

V,,~O.I. +110V 

+0)0'1 

t-- t-t+ 

-0.920 
1.600 

-1.600 
Max TV. 
1.5 1.1 

1.2 
21 1.6 

1.5 

-1.575 
-1.575 

Max 
1.7 
1.9 
2.3 
2.3 

TEST VOLTAGE VALUES (V) 

V'Hmu VIl min V'HA min V,LA mu VEE 
0840 1.870 1.135 1.500 5.2 

-0.810 -1.850 -1.095 ~ -1.485 -5.2 
0.720 -1.830 1.035 1.460 5.2 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW, 

Pulse In Pulse Out -3.2V 
4 2 

-

OV 

1,16 
1,16 
1,16 
1,16 
1.16 
1,16 
116 
1,16 
1,16 
1,16 
1.16 

+2.0V 

1.16 
1,16 
1,16 
1.16 



SP1666/7 

• PLESSEY SP1600 SERIES 
SEMICONDUCTORS ECl III 

SP1666B (HIGHZ) 

SP1667B (lOWZ) 

DUAL CLOCKED R-S FUP-FlOP 

Two Set-Reset flip-flops in a single package which 
require a clock input to enable the set-reset inputs. Internal 
input pull-down resistors eliminate the need to return 
unused inputs to a negative voltage. 

POSITIVE LOGIC 

The device is useful as a high-speed dual storage element. 
sua 2 
7 C 

4 R a 3 

DC Input Loading Factor 
SP1666 = S, R = 1 C = 0.6 

SP1 667 = S, R, C = 1 

TRUTH TABLE 

S R C 

¢ ¢ 0 
0 0 1 
1 0 1 
0 1 1 
1 1 1 

¢ = Don't care 
N.D. = Not Defined 

°n+l 

On 
On 
0 
0 

N.D. 

12 ITa 15 

9 C 

113 R a 14 

DC Output Loading Factor = 70 (High Zl 
7 (LowZ) 

tpd = 1.6 ns tup (510-ohm load) 
= 1.8 ns typ (50-ohm load) 

PD = 220 mW typ/pkg (No load-High Z) 

230 mW typ/pkg (No load·Low Z) 

DG16 

Fig. 1 Logic diagram of SP1666/1667 

Fig. 2 Circuit diagram 
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U'I 
C 

ElECTR ICAl CHARACTER ISTles equivalent) or a transverse air. 
flow greater than 500 linear fpm 
should be maintained while the 
circuit is in either a test socket or 
is mounted on a printed circuit 
board. 

This PECl III circuit has been 
designed to meet the dc 
specifications shown in the test 
table, after thermal equilibrium 
has been established. The package 
should be housed in a suitable 
heat sink (lERC·14A2CB or 

Characteristic 

Power Supply Drain Current 

Input Current 

IHi·ZI 

Input Current 

ILo·ZI 

"0" Logic "I" 
Output Voltage 

"0" Logic "0" 
Output Voltage 

"0" Logic "I" 
Output Voltage 

"0" Logic "0" 
Output Voltage 

"0" Logic "I" Output 
Threshold Voltage 

"0" Logic "0" Output 
Threshold Voltage 

"0" LogiC "0" Output 
Threshold Voltage 

"0" Logic "0" Output 
Threshold Voltage 

Switching Times 150H Load) 

Clock Input 

Set Input 

Reset Input 

Rise Time 

Fall Time 

Symbol 

IEIHi·ZI Q) 
IEILo·Z) (j) 

lin H 

lin L 

lin H 

lin L 

VOH 

VOL 

VOH 

VOL 

VOHA 

VOLA 

VOHA 

VOL.A 

t9+15+ 
t9+15-
t9+14-
t9+14+ 

tI2+15+ 
tI7+14_ 

tI3+15-
tI3+14+ 

t+ 

t-

Pm 
Under 
Test 

12 
13 

9 

12 
9,13 

12 
9,13 

12 
9,13 

15 @ 
15 @ 
15 @ 
15 ® 
14 @ 
14 ® 
14 @ 
14 @ 
15 ® 
15 <V 
15 ® 

TEST VOLTAGE VALUES 

@Tost 
@Tut 

IVoltsl 

Temperature VEE 

OOc 

Min I Mal< 

SPI666(SPI667 Test Limits 

+25'C +75'C 

Min 

0.500 
0.500 

1.300 
1.300 

Mal< T Min 

55 
60 

0.370 
0.370 

0.225 

3.1 
3.1 

Mal< 

-1.000 1-0.8401-0.960 1-0.810 \-0.900 1-0.720 
-1.000 -0.840 -0.960 -0.810 -0.900 -0.720 

-1.870 1-1.6351-1,8501-1.620 \-1.830 1-1.595 
-1.870 -1.635 -1.850 -1.620 -1.830 -1.595 

-1.000 1-0.840 1-0.960 1-0.810 1-0.900 1-0.720 
-1.000 -0.840 -0.960 -0.810 -0.900 -0.720 

-1.8701-1.6351-1.8501-1.6201-1.8301-1.595 
-1,870 -1.635 -1.850 -1.620 -1.830 -1.595 

-1.020 I I -0.980 I I -0.920 
-1.020 -0.980 -0.920 

-1.615 I I -1.600 I I -1.575 

~C -~2 

+25"C -5.2 

+75°C -5.2 

Unit 

mAde 
mAde 

mAde 
mAde 

mAde 

pAde 
pAdc 

mAde 
mAde 

mAde 
mAde 

Vde 
Vde 

Vde 
Vdc 

Vdc 
Vde 

Vdc 
Vde 

Vdc 
Vdc 

Vdc 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW; 

VIH max I VIL min I VIHA min I VILA max I VEE 

1,9 
1,9 

9,12 
9,13 

9 

9,12 
9,13 

12 
9,13 

12 
9,13 

13 

12 

12 

13 

13 
12 
9 

13 

13 

12 

14 @I -1.020 -0.980 -0.920 Vdc 13 12 

14 \§) 
14 <V 

15 
15 
14 
14 

15 
14 

14 
15 

14,15 

14,15 

Min 

1.0 

~ 
1.0 
1.0 

1.0 
1.0 

0.8 

0.5 

1.615 
-1.615 

Max 

2.5 

~ 
2.3 
2.3 

2.3 
2.3 

2.5 

2.2 

Min 

1.0 

~ 
1.0 
1.0 

1.0 
1.0 

0.8 

0.5 

1.600 
-1.600 

Max 

2.5 

~ 
2.3 
2.3 

2.3 
2.3 

2.5 

2.2 

Min 

1.1 

~ 
1.1 
1.1 

1.1 
1.1 

0.9 

0.5 

1.575 
-1.575 

Max 

2.1 

~ 
2.6 
2.6 

2.6 
2.6 

2.8 

2.5 

Vdc 
Vdc 

Pulse In 

12 
12 

13 
13 

13 

Pulse Out 

15 
15 
14 
14 

15 
14 

14 
15 

14,15 

14,15 

12 13 

-3.2V 

Gnd 

1,16 
l,t6 

1,16 
1,16 

1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 

1,16 

1,16 
1,16 

+2,OV 

1.16 

~ 
1,16 
1,16 

1,16 
1,16 

1,16 

1,16 

(J) 
"tJ .... 
0) 
0) 
0) -.....s 
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CD IE is measured with no output pull-down resistors_ (3) Apply Sequentially: Vin1 to C (V,H to V,Ll 
Vin2 ro S (V,H to V,Ll 

o Apply Sequentially: Vin1 to R (V,H to V,Ll 

I 
H Vin2 to S (V, L to V, Ll 

V,nl 

-.I t~5n5 r-
L o Apply Sequentially: Vin1 to C (V,H to V,l) 

L 
H Vin2 to R (V ,H to V,L! 

V,n2 
L ® Apply Sequentially: Vin 1 to S (V ,H to V, Ll 

H 
Vin2·to R (V ,H to V,Ll 

V,nl I L @Apply Vin 3 to C (V,H to V,L! 
t ,0 TEST 

CD Apply Vin3 to S (V,H to V,L) 

(rr::~ ) 

Fig. 3 Notes referred to in electriCal characterstics 

Vin 
TO CHANNE L "A" 

All input and output cables to 
the scope are equal lengths of 

50-ohm coaxial cable. 

+Z'OVdc 

51 

COAX 

50 

Input pulses 
by 2 pulse 

generators 

I I 

PI 

PZ 

50 

___ .l _____ ~ 

5P 1670 
PI 

P2 

I 
I 
I 

Fig. 4 Switching time test circuit 

Vout 
TO CHANNEL"B" 

COAX 

V in 

TO CHANNEL"A 

R 

+IIOV 

-to lOV 

t I IOV 

-to'lOV 

51 
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52 

Fig. 5 Switching time waveforms (set !reset to oii, switch S1 in 
position shown in Fig. 4) 

Fig. 61 Switching time waveforms (clock to a/a. switch S1 in 
opposite position to that shown in Fig.·4) 



SP1668/9 

• PLESSEY SP1600 SERIES 
SEMICONDUCTORS ECl III 

SP1668B (HIGHZ) 

SP1669B (lOWZ) 

DUAL CLOCKED LATCH 

This device is a Dual Clocked Latch/R-S Flip-Flop. 
Whenever the Clock is low, the R-S inputs control the 
output state. Whenever the Clock is high, the output 
follows the date (D) input. 

:V' ~ PO:'T'VELOG'C 

7 c a 3 
R 

4 

TRUTH TABLE 

s- R D C 

a a !ZI a 
1 0 !ZI 0 

°n+1 

On 
1 

12V ' 11 D S ~ 15 

9 eRa 14 

13 

DC Input Loading Factor 

SP1668- D,S, R ~ I,e - 0.6 
SPI669 ~ D, S, R, Col 

DC Output Loading Factor 70 (High Z) 

7 (low Z~ 

tpd "16 ns typ (510 ohm load) 

- 1 8 ns typ (50 ohm laaeO 

PD = 220 mW tvp/pkg (No load) 

a 1 !ZI 0 0 
1 1 !ZI 0 .. DG16 

!ZI !ZI 0 

•• Output stage not defined 
!ZI Don't care 

1 0 
Fig. 1 Logic diagram of SP1668/1669 

Fig. 2 Circuit diagram 
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U1 ELECTRICAL CHARACTERISTICS should be housed in a suitable fJ) 
~ 

This PECl III circuit has been heat sink \lEAC-14A2CB or TEST VOLTAGE VALUES "1J 
equivalent) or a transverse air 

.... 
designed to meet the dc (Volts! 0) 

specifications shown in the test flow greater than 500 linear fpm @lTHt ---~. 0) 
should be maintained while the Temperature VIH max VIL min VIHAmin VILA max VEE CQ 

table, after thermal equilibrium -has been established. The package circuit is in either a test socket or oOe -0.840 -1.870 -1.135 -1.500 -5.2 cg 
is mounted on a printed circuit ~25°e -0.810 -1.850 -1.(l95 -1.485 -5.2 
board. 

~75°e -0.720 -1.830 -1.035 -1.460 -5.2 

~--. 

SPI668 ISPI669 T_t Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: Pin oOe ~25°e r------~~ Under -- ._-
Ch.,.ct.ristic Symbol THt Min Max M,n Ma. Min Max Unil VIH max VIL min VIHA min VILA max VEE Gnd 

Power Supply Drain Current IE IHi·Z! gs 55 mAde 7,9 1,16 
IE (Lo·Z! 1 60 mAde 7,9 1,16 

I npu, Current lin H 11,12,13 @ 0.370 mAde 11,12,13 1,16 
IHi·Z! 9 0.225 mAde 9 ~ 

lin L 11,12,13 @ 0.500 JJ.Ade 11,12,13 1,16 
9 0.500 JJ.Ade 9 1.16 

Input Current lin H 11,12,13 @ 3.2 mAde 11,12,13 1,16 
ILo·Z) 9 3.1 mAdc 9 1,16 

lin L 11,12,13.@ 1.300 mAde 11,12,13 1,16 

~r--' 
9 1.300 mAd~ 9 1,16 

"a" Logic "I" 15 as -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vde 13 1,16 
Output Voltage 15 4 -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vdc 1,16 

"a" Logic "0" 14 $_ -1.870 
.-

VOL -1.635 -1.850 -1.620 -1.830 -1.595 Vde 12 1,16 
Output Voltage 14 6 -1.870 -1.635 -1.850 -1.620 -1.830 -1.595 Vde 1,16 

"a" Logic "I" VOH 14 ~ -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vde 12 1,16 
Output Voltage 14 6 -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vdc 1,16 

"a" Logic "0" VOL 14 as -1.870 -1.635 -1.850 -1.620 -1.830 -1.595 Vdc 13 1,16 
Output Voltage 14 4 -1.870 -1.635 -1.850 -1.620 -1.830 -1.595 Vdc 1,16 

I "a" Logic "I" Output VOHA 15 -1.020 -0.980 -0.920 Vdc 12 13 1,16 
Threshold Voltage 15 (f) 

• t t 11 

• 15 ® 11 9 
"a" Logic "0" Output VOLA 15 -1.615 -1.600 -1.575 Vdc 13 12 1,16 

Threshold Voltage 15-~ t t t t 11 t 15 3 11 

"a" Logic "0" Output VOHA 14 -1.020 -0.980 -0.920 Vdc 13 12 8 1,16 
Threshold Voltage 14~ t t t t 11 t t 14 3 11 

"a" Logic "0" OUlput VOLA 14 -1.615 -1.600 -1.575 Vdc 12 13 B 1,16 
Threshold Vollage 14~ t t t 11 t • 14 5 

SWilching Times (soil Load) Min Ma. Min Max Min Ma. Pulse In Pulse Out -3.2V ~2.0V 

Clock Input t9+15+ 15 1.0 2.5 1.0 2.5 1.1 2.8 15 1,16 

19+15- 15 

~ ~ ! ~ ! ~ ~ 
15 

~ t9+14- 14 14 
t9+14+ 14 14 

AiseTime t+ 14,15 0.8 2.5 0.9 2.5 0.9 2.8 14,15 1,16 

Fan Time 14,15 0.5 2.2 0.5 2.2 0.5 2.5 14,15 1,16 

Set Input '12+15+ 15 1.0 2.3 1.1 2.3 1.1 2.6 12 15 1,16 

t12tt4 14 1.0 2.3 1.1 2.3 1.1 2.6 12 14 1,16 

Aeset Input tI3+14+ 14 1.0 2.3 1.1 2.3 1.1 2.6 13 14 1,16 

tI3+15- 15 1.0 2.3 1.1 2.3 1.1 - 2.6 13 15 1.18 



SP1668/9 

G) I E is measured with no output pUlldown resistors. ® Apply Vin1 to S (VIH to VIL). 

o Test voltage applied to pin under test. o Apply Sequentially: Vin1 to R (VIH to Vld 

Vin2 to C (VIH VIL) 

Vin3 to D (VIH to Vld 

H ®Apply V in 1 to R (VIH to VIL! 
Vln 1 I 

-J 
L ® Apply Sequentially: Vin1 to S (VIH to VIL) r- 2:5ns 
H 

V in 2 to C (VIH VIL! 

Vin2 U CD Apply Sequentially: '-- L Vin1 to R (VIH to Vld --.l 2:!Sns I.-
Vin2 to C (VIH VIL! 

t 
H 

V,n 3 
L 

2:5n5-

t: a TEST 

Fig. 3 Notes referred to in electrical characteristics 

V,n 
TO CHANNEL ""A" 

COAX 

All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 

Input pulses 
by 2 pulse 
generators 

PI 

Vout 
TO CHANNEL"B"" 

50 COAX 

P2 50 COAX 
~r-------+---------------+-~~-4==~~ 

lOa lOa 

PI 

P2 

Fig. 4 Switching time test circuit 

V,n 
TO CHANNEL ""A" 

t030V 

------ tl"IOV 

~----- to"30V 
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a 

56 

Fig. 5 Switching time waveforms (set!reset to 010, switch S1 in 
position shown in Fig. 3) 

Fig. 6 Switching time waveforms (clock to 0/0, switch S1 in 
position opposite to that shown in Fig. 3 



SP1670/71 

• PLESSEY SP1600 SERIES 
SEMICONDUCTORS Eel III 

SP1670B (HIGHZ) 

SP1671B (lOWZ) 
MASTER/SLAVE TYPE 0 FLIP-FLOP 

The SP1670B is a Type 0 Master-Slave Flip-Flop 
designed for use in high speed digital applications_ 
Master-slave construction renders the SP1670B relatively 
insensitive to the shape of the clock waveform, since only 
the voltage levels at the clock inputs control the transfer of 
information from data input (D) to output_ 

When both clock inputs (C 1 and C2) are in the low state, 

the data input affects only the Master portion of the 
flip-flop. The data present in the Master is transferred to 
the Slave when clock inputs (Cl OR C2) are taken from a 

low to a high level. In other words, the output state of the 
flip-flop changes on the positive transition of the clock 
pulse. 

While either Cl OR C2 is in the high state, the Master 
(and data input) is disabled. 

Asynchronous Set (S) and Reset (R) override Clock (C) 
and Data (D) inputs. 

Input pulldown resistors eliminate the need to tie 

unused inputs to VEE. 

FEATURES 

• Toggle Frequency> 300 MHz 
• MECL/PECL II and MECL 10000-Compatible 
• 50n Line DriVing Capability 
• Operation With Unused liPs Open Circuit 
• Low Supply Noise Generation 

APPLICATIONS 

II Data Communications 

• Instrumentation 
• PCM Transmission Systems 

C~ 
D~ 

Fig. 2 Timing diagram 

POSITIVE LOGIC 

5S~ 7CI 
a 2 

9C2 

11 0 a 3 

4. 

VCC1: PIN 1 

VCC2: PIN 16 

VEE:' PIN 8 

DC Input Loading Factor ~ Cl. C2 ~ 0.67 D ~ 0.75 R.S ~ 1.5 
DC Output Loading Factor ~ 70 
Power Dissipation ~ 200 mW typical (No Load) 
f tog ~ 350 MHz typ 

Fig. 1 Logic diagram 

TRUTH TABLE 
R S D 
L H ¢ 
H L ¢ 
H H ¢ 
L L L 
L L L 
L L L 
L L H 
L L H 
L L H 

¢ = Don't Care 

NO = Not Defined 

C = Cl + C2 

C 
¢ 
¢ 
¢ 
L 

.J 
H 
L 

.J 
H 

DG16 

°n+1 
H 
L 

N.D. 

On 

L 

On 

On 

H 
Qn 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 1Vee --VEEI 
Base input voltage 
DIP source current 
Storage temperature 
Junction operating temp. 

8V 
OV to VEE 
<40mA 
-55°C to +150°C 

<+125°C 

57 



SP1670/71 

ELECTRICAL CHARACTERISTICS 

This PEel III circuit has been designed to meet the d.c. specifications shown in the characteristics table, after thermal 
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow 
greater than 500 linear ft/min is maintained. Outputs are terminated through a 50n resistor to -2.0 volts. 

Char8Ctifiltlc 

Power $upplV Ora in 

Current 
Input Current 

Logic"'" 
OutputVolt.ge 

LogiC "0" 

OutPUtVoltaqe 

logiC"'" 
Threshold Voltage 

Loglc"O" 
Thre~hold Voltage 

SWltchmgParameters 
Clock to Output Dptay 
ISte Figure S) 

Set to Output Delay 
ISeeFlgureS) 
Aeset to Output Delay 
ISee Figure 6) 

Output 
AiseTime 
Fall Time 

ISte Figure S) 
Set UpTime 
lSeeFIgure71 
Hold Time 
ISte Figure 71 
Toggle Frequency 

ISte Figure BI 

58 

Symbol 

" 
lin H 

IlnL 

VO H 

VOL 

VOHA 

VOLA 

tgt2t 
19_2_ 

19+3_ 

19_3+ 

IS t 2' 
t5+3_ 

l.4'2-
!.ttl+ 

f2+,'3+ 
12_.t3_ 

""1" 

ts"o" 
IH"'" 

tH"O" 

tToll 

Pin 
Under O·C 
T", M .. 

11 
2 -1.000 -0.840 
3 j j 2 
3 
2 -1.870 -1.635 
3 j j 
2 -1.020 

3 

1 
2 
3 
2 
3 

- -1.615 

1 
Min 

9.2 1.0 2.5 
9.2 
9.3 
9.3 
5.2 
5.3 
4.2 
4.3 

2,3 0.9 2.5 
2.3 

270 

TEST VOLTAGE VALUES IVI 
OT", 

Tlmpernure VIH 1ft •• VILmln VIHA min VILA m .. VEE 

O·C 0.840 -1.870 -1.135 5.2 
+ 25°C -0.810 -1.850 -1.095 -1.485 
+7SoC -0.720 -1.830 -1.035 -1.460 

$P1670B T,st Limtts 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

+:&5°C +7S·C 
Min M .. M .. VIH "' .. VIL min VIHA ",In VILA", .. VEE P, p. P, OV 

48 9.7 1.16 

550 .A 1,16 
550 

1 1 
250 
250 
270 11 

0.5 .A 9 1,16 

1 1 j 
-0.960 -0.Bl0 0.900 -0.720 V 4.7.11 1,16 

j J j j ! 5.9 4 - j 11 5.7 9 -
4911 

-1.850 -1.620 1.830 -1.595 V 5.7 9 4 - 1,16 

J j j j j 4,9.11 5 -
J 4,7,11 

5.9 
-0.980 - 0.920 -

I 
4,7.11 - 5 1.16 

1 j 
11 5.9 - 4 

1 
11 5,7 4 - 9 

4,9,11 5 -
5.7 9 -
49 

- -1.600 - -1.575 V 5.7 - 4 1.16 

1 1 I 
4,9.11 7 - 5 

1 
4,7.11 5 - 9 

5.9 
4.7 5 9 -
59 

Min Min Ma. I -J.2V "'2.0 V 
1.1 1.1 2.7 6 - --;:T6 

1.0 2.5 1.0· 2.7 
0.6 

0.4 
0.5 
0.3 

300 270 MHz 



VIHMAXj$. IIll MIN PI 

VIH MAX 

IIll MIN P2 

V'"A I 
VILA Pl 

:::!Sns L TEST 

Fig. 3 Static test pulses 

All INI"U' ANO OU'I"UI CABLES 10 
'H£SC:O~A"£ EQU"'ll£IoIGIMSCiI 
~O'O ... ~ COAlClAl CABLE 

Fig. 4 Propagation delay test circuit 

"'.CLOC'~""'''''' 
.Q)OY 

''"/If DAtA. 

'''out . 
TIIOUT .~ i~ ;-

J .. L~L ~ 

Fig. 5 Clock delay waveforms at +25°C 

'''OUT ~ 

r"OUT Q OU'''UT 

SP1670/71 

Fig. 6 Setlreset delay waveform at +2SoC 

t-------r ''''OUT 

0"'( : 

"lLINf'U'A"'DOUTf'UICASlESIO 
'HESCOf'EAII:EEQU"llEHCTHSOF 
$O-OHNCO"IIAlCASlE 

Set·up and hold time test circuit 

Set·up time waveforms at +2~C 

''' ... , DATA ~".,. ~ ;---

~
-< ~L,.... '------1-..•. 

ClOCK w./. 
.0 JOy 

'P'ClJyQ OUTI-UT 

Hold time waveforms at +2~C: 

Fig. 7 Set-up and hold time test circuit 
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L~ 
~SJo' ~ 

,. :-1'" 
1 

~((' 

Fig. 8 Toggle frequency test circuit 

OPERATING NOTES 

Set up time is the minimum time before the positive 

transition of the clock pulse (C) that information must be 

present at the data (D) input. 
Hold time is the minimum time after the positive 

transition of the clock (C) that information must remain 

unchanged at the data (D) input. 

VBias is defined by the test circuit Fig.S and by the 

waveform in Fig.9. 

Figures 10 and 11 illustrate minimum clock pulse width 

recommended for reliable operation of the SP 1670B. 

CLOCK INPUT 
lOa 

Q ORO' 

60 

Fig. 9 Toggle frequency waveforms 

The maximum toggle frequency of the SP1670B has 

been exceeded when either: 
1. The output peak-to-peak voltage swing falls below 

600 millivolts. 

OR 

2. The device ceases to toggle (divide by two). 

Table 1 Variation of VSias with temperature 

r- clLK 
<:: ,\ V I'-- p-

1\ / 
f / 

a ora .\-J II 
\) ~ 

1.0 no/DIV 

Fig. 10 Minimum 'downtime'to clock 
output load = 50!! 

(\ 1-
CorQ =-r-

'{ l 
I X 

1/ ./ \ CLOCK 

10 no/DiV 

Fig. 11 Minimum 'up time' to clock 
output load = 50n. 



Operation of the Master-Slave Type D Flip-Flop 

In the circuit of Figure 14 assume that initially Q, C, R, 
Sand 0 are at 0 levels and that Q is at the 1 level. Since the 

clock is low, transistors TR3 and TR22 are conducting. In 
the slave section only transistors TR25 and TR26 are in 

series with TR22. The output of the slave section is fed 
back to these two transistors in order to form a latch. Thus, 
when the clock is low, the output state of the slave is 
maintained. In the master section, the current path is 
through TR3 and TR9. 

Now assume that the data input goes high. The 
high-input signal on the base of TR4 causes it to conduct, 

and TR9 to turn off. The voltage drop across resistor RC1 

causes a low-state voltage on the base and therefore on the 

emitter of TR 11. Since there is essentially no current flow 

through RC2, the base of transistor TR 10 is in a high state. 
This is reflected in the emitter, and in turn is transferred to 
the base of TR6. TR6 is biased for conduction but, since 
there is no current path, does not conduct. 

Now allow the clock to go high. As the clock signal rises, 
transistor TR2 turns on and transistor TR3 turns off. This 
provides a current path for the common-emitter transistors 

TR5, TR6, TR7, and TR8. Since the bases of all these 
devices except TR6 are in the low state, current flow is 
through TR6. This maintains the base and emitter of TR 11 
low, and the base and emitter of TR 10 high. The high state 
on TR 10 is transferred to TR23 of the slave section. As the 
clock continues to rise TR21 begins to turn on and TR22 
to turn off. (Reference voltages in the master and slave 
units are slightly offset to ensure prior clocking of the 
master section.) With transistor TR21 conducting and the 
base of TR23 in a high state, the current path now includes 
TR21, TR23, and resistor RC3. The voltage drop across the 
resistor places a low state voltage on the base, and therefore 

SP1670/71 

the emitter, of TR30. The lack of current flow through 
RC4 causes a high state input to the base of TR29. These 
states are fed back to the latch transistors, TR25 and TR26. 

As the clock voltage falls, transistor TR21 turns off and 
TR22 turns on. This provides a current path through the 

latch transistors, locking-in the slave outPl,Jt. 
In the master section the falling clock voltage turns on 

transistor TR3 and turns off TR2. This enables the input 

transistor TR4 so that the master section will again track 
the 0 input. 

The separation of thresholds between the master and 
slave flip-flops is caused by R8. The current through this 
resistor produces an offset between the thresholds of the 

transistor pairs TR2:TR3 and TB21 :TR22. This offset 
disables the 0 input of the master flip-flop prior to the 
enabling of the information transfer from master to slave 
via transistors TR23 and TR28. This disabling operation 
prevents false information from being transferred directly 

from master to slave during the clock transition, 
particularly if the 0 input changes at this time (such as in a 
counting operation where the Q output is tied back to 0). 

The offsetting resistor also allows a relatively slow·rising 
clock waveform to be used without the danger of losing 
information during the transition of the clock. 

The set and reset inputs are symmetrically connected. 
Therefore, their action is similar although results are 
opposite. As a logic 1 level is applied to th'! S input 
transistor, TR2 begins to conduct because its base is now 
being driven through TR 19 which is in turn connected to S. 
Transistor TR5 is now on and the feedback devices TR6 

and TR7 latch this information into the master flip-flop. A 
similar action takes place in the slave with transistors TR21, 
TR24, TR25, and TR26. 

~ 
.,.t.I" *I~go. 6~OCOl 

~ ~ ~. t:. ~~ ~gcJ TRK: >JJ TR12 TRlI TR28 TR27 TR26 [iSR2S TR24 

~ rl.~ I TR4 lRS TR6 lR7 ~R8 ~R' )l-I,-K 
ct ~ -K' Ol~'~' 706 f-~'-- S70s 1-1 r 125 )125 /~, ~;D7 ,-+--->--+---++--~-+-, 

[ SOk) 
SDk SDk 

TR2 

I-.. 

~oo 
1 

TRl 

-.t. 
" 

R8 
55 

TOO ~~o, '1 
''''I '''' :S702 \100 

Fiq. 12 SP1670 circuit diaqram 

TR22 TR21 

I- r '" 

~Oso '-34k 134k 

I 
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SP1672/3 

• PlESSEY SP1600 SERIES 
SEMICONDUCTORS ECl III 

SP1672B (HIGHZ) 

SP1673B (LOWZ) 

TRIPLE 2-INPUT EXCLUSIVE-OR GATE 

This three gate array is designed to provide the positive 
logic Exclusive-OR function in high speed applications_ 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
centre of the transition region over the temperature range 
(0° to +75°C)_ Input pulldown resistors eliminate the need 

to tie unused inputs to VEE_ 

POSITIVE LOGIC 

:==lD- 2 

13~ 
6~14 

II~ IS 
7 B 

DC Input Loading Factor 
SP1672: A" 1.0 

B" 0.75 
SPt673: All Inputs'" 1 

DC Output Loadmg Factor" 70 (High ZI 
7(LowZI 

tpd'" 1.1 nstype (510'ohm loadl 
'" 1.3nstyp (50-ohm loadl 

PO'" 220 mW typ/pkg tHigh ZI 
2SOmW lyp/pkg (LowZ) 

2:AoB+AoEi Full Load Current. I L ,. -25 mAde max 

Fig. 1 Logic diagram of SP167211673 

Y,n TO CHANNEL '"A" Vout TO CHANNEL"B" 

INPUT 
PULSE GENERATOR 

to·30V 

tl·IOV 0>------' 

COAX 

SO 

100 

CD Apply Vin to input A 
and +0.30 V to input B 

(3) Apply Vin to input A 
and +1.10 V to input B 

PROPAGATION DELAY 

All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 

,---------, 
I I :: )~ 
I I 

I 

~ I I 

: i )D---f-o 
. I I 

L _________ J 

COAX 

SO 

Unused outputs connected to a 50-ohm resistor ground. 

,_---+IIOV 

'--__ -'-11--____ + O·30V 

ConditioneD vout 

Conditlon@ vout 

Fig. 2 Switching time test circuit and waveforms et +2!f'C 

0G16 

63 



en 
./=:> ELECTRICAL CHARACTERISTICS 

This PECl III circuit has been 
designed to meet the dc 
specifications shown in the test 
table, after thermal equilibrium 
has been established. The package 
should be housed in a suitable 
heat sink (I ERC·14A2CB or 
equivalent) :>r a t;'ansverse air 
flow greater than 500 linear fpm 
should be maintained while the 
circuit is in either a test socket or 
is mounted on a printed circuit 
board. Outputs are tested with a 
5O-ohm resistor to -2.0V. 

Characteristic 

Power Supply Drain Current 

Input Current 

IHi-Z) 

Input Current 

ILo-Z) 

Logic "I" 
Output Voltage 

Logic "0" 
Output Voltage 

Logic "I" 
Threshold Voltage 

Logic "0" 
Threshold Voltage 

Switching Time 150n Load) 

Propagation Delay 

Rise Time 

Fall Time 

Symbol 

IE IHi-Z) 
IE ILo·Z) 

lin H 
0,75 lin H 

lin L 

lin H 

lin L 

VOH 

VOL 

VOHA 

VOLA 

t3+2+ 
t3-2+ 
t3+2-
t3-2-
t5+2+ 
t5-2+ 
t5+2-
t5-2-

t2+ 

t2-

Pin 
Under 
Test 

3,11,13 

5.6,7 

* Individually test each input applying VIH or VIL to input under test. 

OoC 

Min Max 

-1.000 -0.840 
-1.000 -0.840 

-1.870 -1.635 
-1.870 -1.635 

-1.020 
-1.020 

-1.615 
-1.615 

Typ Max 

1.3 1.8 
1.2 1.8 
1.4 1.9 
1.4 1.9 
1.7 2.3 

! ! 
1.9 2.5 

1.6 2.2 

@Test 
Temperature 

DoC 

+25°C 

+75°C 

SP167:1 ISP1673 Test Limits 

+25°C +75OC 

Min Max Min Max Unit 

55 mAdc 
70 mAdc 

350 pAdc 

270 pAdc 

0.5 pAdc 

3.1 mAdc 

1.3 mAdc 

-0.960 -0.810 -0.900 -0.720 Vdc 
-0.960 -0.810 -0.900 -0.720 Vdc 

-1.850 -1.620 -1.830 -1.595 Vdc 
-1.850 -1.620 -1.830 -1.595 Vdc 

-0.980 -0.920 Vdc 
-0.980 -0.920 Vdc 

-1.600 -1.575 Vdc 
-1.600 -1.575 Vdc 

Typ Max Typ Max 

1.3 1.8 1.5 2.2 ns 
1.3 1.8 1.5 2.2 

j 
1.4 1.9 .1.6 2.3 
1.4 1.9 1.6 2.3 
1.7 2.3 1.9 2.7 

~ ! ~ ~ 
1.9 2.5 2.1 2.8 

1.6 2.2 1.8 2.5 

TEST VOLTAGE VALUES 

IVolts) 

VIH max VIL min VIHA min I VILA max I VEE 

-0.840 -1.870 -1.135 -1.500 -5.2 

-0.810 -1.850 -1.095 -1.485 -5.2 

-0.720 -1.830 -1.035 -1.460 -5.2 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

VIH max VIL min VIHA min VILA max VEE 

All Inputs 8 
All Inputs 8 

3,5 
3,5 

3,5 
3,5 

Pulse In Pulse Out -3.2V 

2 8 

j j 

Gnd 

1,16 
1,16 

1,16 

1,16 

1,16 

1,16 

1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

+2.0V 

1,16 

j 
1,16 

1,16 

rJ) 
"0 
~ 

0') ..... 
I\) -(..) 



SP1674/5 

.PLESSEY SP1600SERIES 
SEMICONDUCTORS ECl III 

SP1674B (HIGHZ) 

SP1675B (lOWZ) 

TRIPLE 2-INPUT EXCLUSIVE-NOR GATE 

POSITIVE LOGIC 

3~2 DC Input Loadmg Factor 
SP1674: A= 1.0 

SP1675: All Inputs = 1 

This three gate array is designed to provide the positive 
logic Exclusive-NOR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
centre of the transition region over the temperature range 
(0° to +75°). Input pulldown resistors eliminate the need to 

tie unused inputs to VEE. 
13~C_14 
6~ 

DC Output loadmg Factor = 70 (High Z) 
7 (lowZI 

~IS 
tpd:: 1.1 nstyp (510-ohmload) 

:: 1.3 ns type (50·ohmloadj 

Po:: 220mWtyp/pkg (High Zj 
:: 250mWtyp!pkg (lowZ) 

C:AoBtA.B Full load Current, 'L :: -25 mAde max 

V,n TO CHANNEL "A" 

INPUT 
PULSE GENERATOR 

CD Apply Vin to input A 
and + 1.1 0 V to input B 

COAX 

lOa 

Fig. 1 Logic diagram of SP1674/1675 

All input and output cables to 
the scope are equal lengths of 
50-ohn coaxial cable. 

r---------, 
I I 

~ 
~;-~ 

I I 

:! )~ 
:1 )~ 

I I L _________ J 

CD Apply Vin to input A 
and +0.30 V to input B 

Unused outputs connected to a 50-ohm resistor to ground 

~---tl'IOV 

'----'--If-----t 030V 

ConditionG) v out 

PROPAGATION DELAY 

Conslition@ v out 

Fig. 2 Switching time test circuit and waveforms at +2SOC 

DGI6 
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en 
en 

ELECTRICAL CHARACTERISTICS 

This PECL III circuit has been 
designed to meet the de 
specifications shown in the test 
table. after thermal equilibrium 
has been established. The package 
should be housed in a suitable 
heat sink (lERC·14A2CB or 
equivalentl or a transverse air. 
flow greater than 500 linear fpm 
should be maintained while the 
circuit is in eith~r a test socket or 
is mounted on a printed circuit 
board. Outputs are tested with a 
5O-0hm resistor to -2.0 V. 

Characterist ic 

Power Supply Dram Current 

Input Current 

(Hi·Z) 

Pin 
Under 

@Test 
Temperature 

OoC 

+25°C 

+75°C 

I-- SP1674/SP1675 Test Limits '--~---4 
-"Qo-C -'-,- +250 C I +75° 

TEST VOLTAGE VALUES 

(Volts) 

VIH max VIL min VIHA min I VILA max I VEE 
-0.840 -1.870 -1.135 I -1.500 I -5.2 

-0.810 -1.850 -1.095 I -1.485 I -5.2 

-0.720 -1.830 -1.035 I -1.460 I -5.2 

TEST VOLTAGE APPLIEO TO PINS LISTEO BELOW: 

Symbol Test Min I Max I Min I Max I Min I Max I Unit I VIH max I VIL min I VIHA min I VILA max I VEE I Gnd 

I~ ((~~:~\ ~~ - I ~~~~ I ~:: :~~~:~ I ~:~~ 
lin H I 3,11,13 I I 350 I I IlAdc I I 1,16 

I InputCur~re~n7t------+--
(Lo'Z) ~-~~-+--~-~--~--4-~~~---4--~--~~-~---~----+-----r----~~--~~ 

Logic "I" VOH 2 -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vdc 3,5 I - I - : - 8 1,16 
Output Voltage 2 -1.000 -0.840 -0.960 -0.810 -0.900 -0.720 Vdc - 3,5 - - 8 1.16 

logic "0" VOL 2 1.870 -1.635 1.850 1.620 -1.830 -1.595 Vdc 3,5 I - I 8 1.16 
Output Voltage 2 -1.870 -1.635 -1.850 -1.620 -1.830 -1.595 Vdc - 3.5 -. - 8 1.16 

"" •.. ," VO",' -,." - '-'" -,.", - "" _ I - I '.' - • '." Threshold Voltage 2 -1.020 - -0.980 - -0.920 - Vdc - - - 3.5 8 1.16 

Logic "0" VOLA 2 - 1-1.615 - : -1.600 - -1.575 Vdc - - 3 5 8 1.16 
Treshold Voltage 2 - 1-1.615 - 1-1.600 i-I -1,575 Vdc - - I 5 I 3 8 1.16 

Switching Times ISOn Load) I I Typ Max' Typ I Max . Typ j Max J i Pulse In Pulse Out -3.2V +2.0V 

Propagation Del.ay t3+2+ 2 1.3 1.8 1.3 I 1.8 I 1.5 I 2.2 I ns I 3 2 8 1.16 

:~:-J~ ~ ~:~ ~:~ ~:~! ~:~ II ~:~ i g j ! I I I j 
t3-2- 2 1.4 1.9 1.4 I 1.9 1.6 /' 2.3 I I ; 
:~~;: ~ 1( 2j3 1{ 2j3 I li9 Y _ : i 
t5+2- 2 t t t'tft't# #t 

Rise Time t~~~_ . ~.- -'.9-"2,5'- t-1.9-t-2":s - '-2.'1-- -2-:-8- ns -. = 3 2 8 116 I Fall Time I t2- 2 1.6 2.2 1.6 I 2.2 . '.-.8j-~ ns --.~. 3 2 8 1.16 

• Individually test each input applying VIH or VIL to input under test. 

en 
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SP1690 

·PLESSEY SP1600 SERIES 
SEMICONDUCTORS Eel III 

SP1690B 
UHF PRESCALER TYPE D FUP-FlOP 

The SP1690 is a high speed D master-slave flip-flop 
capable of toggle rates over 500 MHz_ Designed primarily 
for high speed prescaling applications in communications 
and instrumentation, this device employs two data inputs, 
two clock inputs and complementary Q and Q outputs_ It is 
a higher frequency replacement for the SP1670 (350 MHz) 
D flip-flop. No set or reset inputs are provided and an extra 
data input is pr'ovided on pin 11. 

FEATURES 

• PD = 200 mW typ/pkg (No Load) 

II ftog = 500 MHz min 

Fig. 2 Timing diagram 

POSITIVE LOGIC 7C1m Q 2 
9 C2 

11 01 Q 3 
12 D2 

VeC1 = Pin 1 
Vec2 = Pin 16 

VEE = Pin 8 

Fig. 1 Logic diagram of SP1690 

TRUTH TABLE 

e 0 °n+1 

L " On 
H ¢ On 

~ L L 

~ H H 

e = e1 + C2 ¢ = Don't Care 

0= 01 + 02 
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0') ELECTRICAL CHARACTERISTICS 
00 

Each PECl III series circuit has 
been designed to meet the de 
specifications shown in the test 
table, after thermal equilibrium 
has been established. The circuit 
is in a test socket or mounted on 
a printed circuit board and 
transverse air flow greater than 
500 linear fpm is maintained. 
Outputs are terminated through a 
50-ohm resistor to -2.0 volts. 

SP1690 Test Limits 

@Test 
Temperature 

OoC 

+25°C 

+75°C 

VIH max 
-0.840 

-0.810 

-0.720 

TEST VOL TAGE VALUES 

Volts 

VIL min VIHA min I VILA max I VEE 

-1.870 -1.135 I -1.500 I -5.2 

-1.850 -1.095 I -1.485 I -5.2 

-1.830 -1.035 I -1.460 I -5.2 

Under 0 C +25°C +75°C TEST VOL TAGE APPLIED TO PINS LISTED BELOW: Pin I ° 
T~ I I I Characteristic 

Power Supply Drain Current 

Input Current 

Logic "I" 
Output Voltage 

logic "0" 
Output Voltage 

Logic "I" 
Threshold Voltage 

logic "0" 
Threshold Voltage 

Switching Parameters 

Clock to Output Delay 

Output 
Rise Time 
Fall Time 

Setup Time 

Hold Time 

Toggle Frequency 

~VIHmax 

VILmin 

Symbol 

IE 

lin H 

lin L 

VOH 

VOL 

VOHA 

VOLA 

t7+2+ 
t9+2+ 

t+ 
t-

tsetup H 
tsetup L 

thold H 
thold L 

ttog 

7 
11 

7 
11 

P2 II VIHA min 

.-J LVILA max 

Min Max Min 

0.5 
0.5 

Max 

59 

250 
270 

Min Max 

-1.000 I -0.840 I -0.960 I -0.810 I -0.900 I -0.720 

-1.870 I -1.635 I -1.850 I -1.620 I -1.830 1-1.595 

-1.020 I 

-1.575 

1.5 
1.5 

1.3 
1.3 

0.3 
0.3 

0.2 
0.3 

500t 540 

.Unit VIH max VIL min VIHA min VILA max VEE 

mAdc 7,9,11,12 8 --
J1Ade 8 
J1Adc 11 8 

J1Adc 7 8 
J1Ade 11 8 

Vdc 11 

Vdc I - I 11 - - 8 

Vdc I 11 I - - - 8 

Vdc I - I 11 - - 8 
--

~ 

MHz 

PI P2 

7 -

- 7 

- 7 

Gnd 

1,16 

1,16 
1,16 

1,16 
1,16 

1,16 

1,16 

1.16 

1,16 

+2.0 Vdc -
1,16 

1,16 

en 
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..J. 
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COAX 

CLOCK 

INPUT 
PULSE GENERATOR 

DATA 

COAX 

50-ohm termination to ground located 
in each scope channel input 

CLOCK 

DATA 

a 

VCC1=VCC2 
+2·QV 

'"'~"" OM' 

r-~~--, 
I I 

I 

I 

L----f1"~"J 
-32J J 

VEE 

Fig. 3 Propagation delay test circuit 

Fig_ 4 Clock delay waveforms at +2ft'C 

COAX 

!Pout 

SP1690 

All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable 
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SP1690 

70 

COAX 

CLOCK 

INPUT 
PULSE GENERATOR 

DATA 

5O-0hm termination to ground located 
in each scope channel input. 

DATA 

CLOCK 

QQUTPUT ~ 

CLOCK 

Q OUTPUT ~ 

VCCI,VCC2 

+20V 

I 
I I 

L----t=t:~ 

-32J J 
VEE 

Vout 

50 

Fig. 5 Set up and hold time test circuit 

\~----J/ 

\ 

\ / 

All input and output cables to 
the scope are equal lengths of 
5O·ohm coaxial cable. 

+ I 10 V 

+030V 

+ I 10 V 

+0 30V 

\ ........ _-

r- + I 10, 

+0 30/ 

+1 10V 

+030V 

'---
Setup time is the minimum time before the positive transition of the clock pulse (CI that information must 

be present at the date (01 input. 
Hold time is the minimum.time after the positive transition of the clock pulse (CI that information must 

remain unchanged at the data (01 input. 

Fig. 6 Set up and hold time waveforms 



COAX 

VBias = +0.70 Vdc 0------1 

(Use High 
Impedance Probe 
to Adjust VBias' 

5O-0hm termination to ground located 
in each scope channel input. 

Clock Input 

OOr Q 
Output 

SP1690 

-3·2V 

VEe 

50 

vou! 

All input and output cables to the 
scope are equal lengths of 
SO-ohm coaxial cable. 

*Non-inductive type_ 

Fig_ 1 Toggle frequency test circuit 

The maximum toggle frequency of the 
SP1690 has been exceeded when either: 

1. The output peak-to-peak voltag~ swing falls 
below 600 millivolts. 

OR 

2_ The device ceases to toggle (divide by two). 

Fig. 8 Toggle frequency waveforms 
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SP1692 

• PlESSEY SP1600 SERIES 
SEMICONDUCTORS ECl III 

SP1692B 
QUAD UNE RECEIVER 

Four differential amplifiers with emitter followers 
intended for use in sensing differential signals over long 
lines. 

ELECTRICAL CHARACTER ISTICS 

This PECL III circuit has been 
designed to meet the dc 
specifications shown in the test 
table. after thermal equilibrium 
has been established. The package 
should be housed in a suitable 
heat sink (lERC 14A2CB or 
equivalent) or a transverse air 
flow greater than 500 linear fpm 
should be maintained while the 
circuit is in either a test socket or 
is mounted on a printed circuit 
board. 

Power Supply OralnCurrenl IE 

Input Current 1m 

Input Leakage Current IR 

LogiC "'" Output Voltage VOH 

LogiC "0" Output Voltage VOL 

LogiC "1" Threshold Voltage VOHA 

Logic "0" Threshold Voltage VOLA 

-0.810 

Tv. 
1.0 1.5 
1.1 1.7 

Tv. 
1.1 

POSITIVE LOGIC 
~~--2 
~ DC Input Loading Factor = I 
~. __ DC Output Loading Factor = 70 

:~3 
ipd = 0.9 ns typ (510·ohm load) 

= 1.1 ns typ (50·ohm load) 10=1>-14 
11 

Po = 220 mW typ/pkg (no load) 
Full Load Current. IL = -25 mAde max 13=1>- 16 

12 
DG16 

Fig. 1 Logic diagram of SP1692 

Te!~::!ur. 1--V'-H m-.-,'--IV-'L-m-in-,;TE:':'~'--,:=-=:.:::~~c..::GTEv:..:c~:':':~~::'::~'::":::C'--"'V:--•• --''-'-'V-EE---1 
-0.840 -1.870 -1.135 -1.500 

:~.::~ f---==':"~:~=~~:--+-I=-:-~ :c;;::~~o +-'=:=-+-~:--1 
F,om~.2 
Pin -5.2 

9 -5.2 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW 

VIHm8" V,lmin VIHA min VILA milK VB. VEE 
4,7,10,13 5,6,11,12 8 

IlAdc 7,10,13 5,6,11,12 

pAdc 7,10.13 5,6,11,12 B.' 1,16 

7,10,13 5,6,11,12 1,16 

7,10,13 5,6,11,12 t,16 

7,10,13 5,6.11,12 1,16 

-1.575 7,10,13 5,6,11.12 1,16 

1.7 
1.9 

1 
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• PLESSEY 
SEMICONDUCTORS 

SP16F60 

SUB-NANOSECOND 
LOGIC 

SP16F60 
DUAL 4-INPUT OR/NOR GATE 

SP16F60 provides simultaneous OR-NOR output 
functions with the capability of driving 50 n lines. This 
device contains an internal bias reference voltage, en
suring that the threshold point is always in the centre of 
the transition region over the temperature range (-30°C 
to +85°C). Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. 

FEATURES 

• Gate Switching Speed 550ps Typ. 
• ECl III and ECl 10K Compatible 
• 500 line Driving Capability 
• Operation With Unused lIPs Open Circuit 
• low Supply Noise Generation 
• Pin and Power Compatible with SP1660 

APPLICATIONS 

• Data Communications 
• Instrumentation 

POSITIVE LOGIC --<>''l:c' 

---a. VEE 

~~3 , 2 

7 

.O~ 11 14 

12 15 

'3 

];~ 

2,: .... 5" 6'" 7 

DC input loading factor = 1 
DC output loading factor = 70 
tpd = 0.55n5 typo (50 n load) 
Po = 120mW typ'/pkg. (no load) 
Full load current, IL = -25mA DC (max>. 

Fig. 1 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage I Vee - VEE 18V 
Base input voltage OV to VEE 
OIP source current <40mA 

• PCM Transmission Systems 
• Nucleonics 

Storage temperature -55°C to + 150°C 
Junction operating temperature < + 125C 

Fig. 2 Circuit diagram 
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SP16F60 

ELECTRICAL CHARACTERISTICS 

This ECL circuit has been designed to meet the DC 
specifications shown in the characteristics table, after 
thermal equilibrium has been established. The package 
should be housed in a suitable heat sink (IERC 14A2CB 
or equivalent) or a transverse air flow greater than 500 
linear ft/min should be maintained while the circuit is in 
either a test socket or is mounted on a printed circuit 
board. Test procedures are shown for only one gate. 
The other gates are tested in the same manner. Outputs 
are tested with a 50 n resistor to -2.0V DC. 

@Test 

Temperature 

·30°C 
+2SOC 

+8SoC 

SP16F60 Test limits 
Pin 

Characteristic: Symbol Under ·30°C +2So C +85°C 
Test M .. Min Units 

Power Supply Dram Current I, 28 mil. 

InputCunent I," H 350 pI'. 

I,nl 0.5 pI'. 

NOR logic 1 VOH -1.045 -0.875 0.960 -or -1.8"0 0.700 v 
QutputVoltage 

1 ! I I 1 I 
NOR logic 0 Val -1.890 -1.650 -1.850 -1.620 -1.830 -1.575 V 

Output Voltage j I J I J J J 
OR Logic 1 VO H -1.045 -0.875 -0.960 -0.810 -0.890 -0.700 V 

Output Voltage 

1 I I J 1 I j 
OR Logic 0 VOL -1.890 ·1.650 ~1.850 -1.620 -1.830 -1.575 V 

Output Voltage I j I I j J 1 
NOR logiC 1 VOHA -1.065 -0.980 -0.910 V 

Threshold Voltage 

1 1 1 1 
NOR logiC 0 VOLA - -1.630 -1.600 - -1.555 V 

Threshold Voltage ! 1 ! 1 
OR LogiC 1 VO HA -1.065 -0.960 - -0.910 V 

Threshold Voltage 

1 ! I j 
OR logic 0 VOLA - -1.630 -1.600 -1.555 V 

Thresho'dVoltage I J 1 1 
SWitching Times (SOn Load} TVp TVp TVp 

Propagation Delay 14.3- 0.55 0.8 

"-2-

1 l 4.2+ 
t4_3. 3 

20% 10 80% 
'3. .j 1., '.1 0.4 0.6 

12' 2 1.5 2.1 0.35 0.6 
Fall Time 

20% 10 80% 
13_ 1.4 2.1 0.4 0.6 

'2 1.4 2.1 0.35 0.6 
• IndiVidually test each Input applYing V 1H or V 1L to the Input under test 

76 

TEST VOI.TAGE VAI.UES (VI 

VIH m •• Vll min VIHA min VILA m •• VEE 
-0.875 -1.890 -1.180 -1515 -5.2 
-0610 -1.650 -1.095 -1485 -5.2 
·0.700 -1.630 -1.025 -1.440 -5.2 

TEST VOI.TAGE APPI.1ED TO PINS I.1STED BHOW, 
Vee 

VIH mil. Vil min VIHA ml" VILA mell VEE (Gnd) 

1,16 
1,16 
1,16 
1,16 

1 
1,16 

! 
1,16 

J 
1,16 

1 
1,16 

1 
1,16 

1 
1,16 

1 
1,16 

1 
Pulse In Pulse Out -J.2V +2.0V 

4 6 1,16 

1 3 1 1 . , 0 ,1b 

4 2 8 1,16 
1,16 
1.16 



ALL INPUT AND OUTPUT CABLES TO 
THE SCOPE ARE EQUAL LENGTHS 
OF SO-OHM COAXIAL CABLE 

VIN TO CHANNEL A "'OUT NOR VOUT OR 

PULSE 
GENERATOR 

INPUT PULSE;: 
t+:t-:OSI!O-Ill'ls 

(20-/. TO 60·/.1 

I 

Wi=' i 
I I 

I L _______ ..J 

TO 
CHANNEL 

·8· 

UNUSED OUTPUTS CONNECTED TO A 50-OHM 
RESISTOR TO EARTH 

'IN 

"'OUyOR 

VOUT NOR 

50-0H~ TERMINATION TO GROUND 

LOCATED IN EACH SCOPE CHANNEL INPUT 

Fig. 3 Switching time test circuit and waveforms at +25°C 

PACKAGE DETAILS 

Dimensions are shown thus: mm (in) 

= ...... ,~ 
· 6·17/6'68 

. 

(0·24.)/0-2631 

· . I.-----.l 
· . 

16 LEAD CERAMIC D.l.L. 

DG16 

SP16F60 
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.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8600A&B&M 
250MHz -=- 4 COUNTER 

The SP8600 is a fixed ratio emitter coupled logic 
...;-4 counter with a specified input frequency range of 
15-250 MHz. The operating temperature range is 
specified by the device code suffix letter: 'A' denotes 
-55°C to +125°C, 'S' denotes O°C to +70°C 
operation, 'M' denotes -40°C to +85°C. 

Intended for use with an external bias arrangement 
and capacitive coupling to the signal source, the 
SP8600 can be either single driven, or double driven 
with two complementary input signals. 

The outputs are complementary free collectors that 
can have their load resistors taken to any bias voltage 
up to 12V more positive than VEE. 

FEATURES 

• Low Power 
• Free Collector Outputs to Interface to TIL 
• 250 MHz ...;- 4 Over Full Military Temp. 

Range 

Vn / 

Vtt 
(+VEI 

I 

(-VEl 
(CONNECTED TO N.C 

CASE I 

OUTPUT 
/ 

Fig. 7 Pin connections (bottom view) 

APPLICATIONS 

• • 
Synthesizers - Mobile and Fixed 
Counters 

• Timers 

Fig, 2 Circuit diagram 

SP8600 

eMS 
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SP8600 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

80 

Tamb: 'A' grade 
'B' grade 
'M' grade 

-55°C to +125°C 
O°C to +70'C 
-40°C to +85"C 

Supply voltage Vec 400 to 800 mV p-p 
VEE 250 to 800 mV p-p 

Input voltage (single driven - other input decoupled to 
ground plane) 

Input voltage (double complementary input drive) 
Input bias voltage 

Value 
Characteristic 

Min. Typ. 

Max. input frequency 250 390* 

Min. input frequency 
with sinusoidal input 
Min. slew rate of 
square wave input 
for correct operation 
Output current 1.6 
Power supply drain 
current 16* 

01" 1---<====- SOIl. TO DUA.L 
BEAM SCOPE 

0t--= 

-----------"---r------V£E (-s 2V! 

1 

Fig, 3 Test circuit 

Bias chain as in 
test circuit (see Fig. 3 
and operating notes). 

Units Conditions 
Max. 

MHz Typical figure quoted at 
+25°C. 

25 MHz 

20 VhlS Single input drive 
mA Input f=250 MHz. 

25 mA VEE 0 - -5.2 V, VBIAS as 
Fig.3. 

I.oom\! AT ,25°C 

~.---------------------~-- t 

i.
i 

+--~-. 
\lBIAS = -3 all i 

: I 
: I 

I 

I r--"--'- --~~'£0-':!'sr.!sO-~~Ir-IT -----1--

1

: -I 
: i i : 

-so -52 -51. 

POWER SUPPLY IVOLTS) 

Fig. 4 Maximum input frequency v. power supply voltage 

(typical) 



SP8600 

I : ! 
0 v ~ I I I I [j V f--
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! 

'/ 
I I I v V f--i-- ............ ~:, i V V V I 

V '" 
I i 

/ ~ V '-.,/ ~' I 
i 

/~ \-, ............ -r:::~ i 

i 0 1 
./ I' ---. ........ 

~ I 
i '" I '" ~' I I ~ I 

~~ -~ 

e-_J_ -- -J 
~omvp-p 

I 

J 

I 
~ VEE; -5 lV I 

VBIAS = -JOV i 
,LOOmV p-p 

I 

I I 

i 
I 

i 
SP860a SPECIFIED LIMIT I :f-I 

I I i 
I 

! I 

: I 
I i 

10 20 30 i.0 sc 60 70 00 90 100 110120130 

TEMPERATURE ('C) 

Fig. 5 Maximum input frequency v. temperature 

OPERATING NOTES 

The circuit performance obtained from the SP8600 is 
optimized if normal high frequency rules for circuit 
layout are obeyed - leads should be kept short, 
capacitors and resistors should be of non-inductive 
types, etc. 

The signal source is normally AC coupled to one of 
the inputs or, if complementary signals are available, to 
both inputs. The inputs require an external bias chain 
to set the DC potential on the inputs (see Fig. 3). No 
appreciable change in performance is observed over a 
range of DC bias from -2.5V to -3.5V. 

Any tendency for the circuit to self.-oscillate in the 
absence of input signal (or when the input signal is very 
small) can be overcome by offsetting the two inputs by 
approximately 40mV, using, for example, the bias 
arrangement shown in Fig. 6. The input wave form may 
be sinusoidal, but below 25 MHz incorrect operation 
may occur because of the limited slew rate of the 
input signal. A square wave input with a slew rate 
greater than 20V IllS ensures correct operation down 
to DC. 

The output is in the form of complementary free 
collectors with at least 2mA available from them. For 
satisfactory high frequency interfacing to ECl or 
Schottky TTL the circuit techniques illustrated in Fig. 7 
are recommended. 

For maximum frequency operation, it is essential that 
the output load risistor values be such that the output 
transistors do not saturate. If the load resistors are 
connected to the OV rail, then saturation can occur with 
resistance values greater than 6000. Of course, if the 
load resistors are taken to a more positive potential, 
then higher values can be used. N.B. If only one output 
is used, the other output should be connected to OV. 

MO~~OR 
TERMINATION 

SIGNAL -=J----C>o---f--U--,---!l 
GENERATOR 

---+-------.------O----VEE 1-52V) 

I 
Fig. 6 Bias arrangement to prevent self-oscillation under 

nO-Signal conditions 

I 
I 

Fig. 7 EeL qnd Schottky TTL interfacing 
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SP8600 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee-VEE 10V 
Input voltage VIN Not greater than 

supply voltage 
in use 

Bias voltage on ojp's Vour-
VEE 14V 

Operating junction temperature -i-175°C max. 
Storage temperature -55 'C to + 175 °C 
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• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

S P8601A, B & M 150MHz-;'4 

The SP8601 is a fixed ratio emitter coupled logic -:-4 
counter with a maximum specified input frequency of 
150 MHz but with a typical maximum operating 
frequency well in excess of this (see Typical Operating 
Characteristics). The operating temperature range is 
specified by the final coding letter: 'A' denotes 
-55°C to +125°C, 'S' denotes O°C to +70°C, and 
'M' denotes -40°C to +85°C. 

The SP8601 can be operated with single input drive 
or with double, complementary, liP drive. It can be 
driven with direct coupling from ECl " levels (or 
from an SP8602 device), or it can be capacitively 
coupled to the signal source if an external bias is 
provided. 

There are complementary free collector outputs that 
can have their external load resistor connected to any 
bias up to 12 volts more positive than VEE. 

Fig. 2 Circuit diagram 

TRUE 
liP 

VEE (-VEl I INVERTING 
ICONNECTED TO CAN I " / liP 

INVERTING / 
alP I 

N C 

Fig. 1 Pin connections (bottom view) 

SP8601 

eMS 
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SP8601 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb: 'A' grade 
'S' grade 
'M' grade 

Operating supply voltage Vcc 
VEE 

Input voltage (single drive - other input decoupled to 
ground plane) 

Input voltage (double drive) 
Bias voltage 

Characteristic 

Max. input frequency 
Min. input freq. with 
sinusoidal input. 
Min. slew rate of square wave 
input for correct operation 
Output current 

Power supply drain current 

OPERATING NOTES 

Value 

Min Typ, 

150 

1.6 

18 

Circuit performance obtained from the SP8601 is 
optimised if normal high frequency rules for circuit 
layout are obeyed - leads should be kept short. 
capacitors and resistors should be of non-inductive 
types, etc. 

The signal source is normally directly coupled into 
the device, which will tolerate a wide range of input 
bias voltages, but was designed for inputs from ECl II 
levels and can therefore be satisfactorily driven from 
SP8602 range of counters. The bias voltage on the 
input marginally affects the overall power consumption 
of the device (For typical operating characteristics with 
varying bias voltages see Fig. 4). 

If it is not practicable to directly couple the input 
signal, then a bias chain similar to the one shown in 
Fig. 3 can be used. 

The input waveform may be sinusoidal, but below 
about 1 0 MHz incorrect operation may occur because of 
the limited slew rate of the input signal. A square wave 
input with a slew rate of greater than 20 V Ills ensures 
correct operation down to DC. 

The output is in the form of complementary free 
collectors with 2 mA min. available from them. The 
output voltage swing obviously depends on the value 
of load resistor used and also the frequency of operation. 
The following table gives some typical examples of 
output voltage for different load resistors. With careful 
board layout to minimise capacitance these figures can 
easily be exceeded. 

Min. Output Load Input 
Voltage Resistor Frequency 

1.1V 1kO 120 MHz 
320mV 2000 150 MHz 
80mV 500 180MHz 

84 

-55°C to +125°C 
ODC to +70°C 

-40°C to +85°C 
OV. 
-5.2V ± 0.25V 

400 to 800 mV (p-p) 
250 to 800 mV (p-p) 
Bias chain as in test circuit (see Fig. 2). 

Max. Units Conditions 

MHz. 
15 MHz. 

20 V/lls Single input drive 

rnA Input freq.= 150 MHz. 
Rload = 500 

25 rnA VEE =-5.2V 

--......... I--~-<--------VEE (-52"") 

Fig.3 Test circuit 

TYPICAL OPERATING CHARACTERISTICS 
0,----,----,-----,---,----, 

.2"// ~ 
~21O // - v ----~, 
0/ '".-w ...... 

Tamb <+2S'c 

o~--~---~---+---+---~ 

~~--~--~1~'---~20---~---7 
BrAS voltAGE (V) 

NOTE: The value of the coupling and decoupling 
capacitors used are uncritical but they should be of a 
type and value suitable for the frequencies involved. 

Fig. 4 Maximum input frequency v. bias voltage at single 
input drive levels of 400. 600 and 800 mV (typical 
device) 



O~-------'--------r--------r---------'---, 

°v \lo.ft~ • B'AS 0 .... ' .. AS ,,. IES' CIRCUli 

T"mo,-t25'C 

O~------~--------~-------r--------r---, 

O~------~--------~-------r--------r-~ 

1l0J,LO----------:L-------~------_____::'::_------~---J 

Fig. 5 Maximum frequency v. power supply voltage at single 
input drive levels of 400, 600 and 800 mV (typical 
device) 

Fig. 6 Maximum input frequency v. temperature at single 
input drive levels of 400, 600 and 800 mV (typical 
device) 

~40 'i\ ',,'" I 
~b'''~' -, ]V ~ o '<1mb' + 2~ °c 

/ 0\ / 
:~ -_/ 

~ 30 

~ 20 

0
0 

Fig. 7 Minimum single input drive level for correct operation 
v. input frequency (typical device) 

APPLICATION NOTES 

The SP8601 used with two SP8602 series ---:-2 
counters to give a 500 MHz divide-by-sixteen pre
scaler is shown in Fig. 8. Capacitors marked thus' may 
need to be increased in value for low frequency 
operation. 

For correct operation when interfacing with TTL 
and ECl II the circuits shown in Figs. 9, 10 and 11 
are recommended. 

Fig. 8 Divide-by-sixteen prescaler 

TTL-CO,,",PATIBLE 
OUTPUT 

THISDIODEI$NOT 
NECESSARV WHEN 
SCHOfTKYTTLOA 

~s'G~si~EED TTL 

SP8601 

OUTPU1STQ 
INTfRf,o.CE 

~~~ ~~~s 8,9 

Fig. 9 TTL interface (fanout = 1 TTL gate) 

TH-COMPATtBlE 
OUTPUT 

TT'l211$55 
OR EQUIVALENT 

Fig. 10 High fanout TTL interface 

Fig. 11 EeL" interface 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 
Vee-VEE 10V 
I nput voltage Vin Not greater than the 

supply voltage in use 
Bias voltage on outputs 
Vour-VEE 14V 
(see Operating Notes) 
Operating junction temperature +175 C 
Storage temperature -55"C to +175'C 
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SP8602/3/4 

.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8602 A, B&M 
SP8603 A, B&M 
SP8604 A, B&M 

The SP8602, SP8603 and SP8604 are fixed ratio ECl -
2 counters with maximum specified liP frequencies of 500, 
400 and 300 MHz respectively. The operating temperature 
range is specified by the final coding letter: 'A' denotes 
-55°C to +125°C, 'B' denotes OOC to +70oC and 'M' 
denotes -40°C to +85°C. 

The devices can be operated with single input drive or 
with double, complementary, input drive; in both cases 
the input is normally capacitively coupled to the signal 
source. Two complementary emitter follower outputs 
are provided. 

500MHz+2 

400MHz+2 

300MHz+2 

I 
NC 

PIN CONNECTIONS 
(BOTTO'"' VIEWI 

Fig. 1 Pin connections 

5 

r--r+--+1-~----4-~----+---~--~---r~~----t-----~--~----~ycc 
POSITIVE 
SUPPLY 

2 
'----t------------+--t--+-----"-------f-----I------o'NPUT 

~~~----------"------------~--~~------------~----~--~·VEE 
NEGATIVE 

SUPPLY 

Fig. 2 Circuit diagram (a/l resistor "alues are nomina/) 

eMS 
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SP8602/3/4 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 

lamb 'A' Grade 
'S' Grade 
'M' Grade 

Operating supply voltage: V cc 
Vee 

I nput voltage (single drive· other input and bias decoupled to ground plane) 

I nput voltage (double drive· bias decoupled to ground plane) 

Output load 

Value 
Characteristic 

Type Min. Typ. Max, Units 

Max. input freq. SP8602A,B.M 500 MHz 
SP8603A,B,M 400 MHz 
SP8604A,B,M 300 MHz 

Min. input freq. All 20 40 MHz 
with sinusoidal 
input 

Min. slew rate of All 30 100 V//-1S 
square wave input 
for correct operation 

Output voltage All 400 mV 
swing 

Output voltage SP602A 350 mV 
swing 

Power supply All 12 20 rnA 
drain current 

NOTES 

-55°C to + 125°C 
DoC to +70°C 
-40°C to +85°C 
OV 
-5.2V± 0.25V 

400 to 800 mV p.p 

250 to 800 m V p.p 

500n and 3pF 

Conditions 

Vee = -5.2V 
Vee = -5.2V 
Vee = -5.2V 

single input drive 

Vee = -5.2V 
lamb = _55°C to +70°C 

Vee = -5.2V 
lamb = +125°C 
I/P freq. = 500 MHz 

Vee = -5.2V See note 1 

1. In practice, the 3.5ktlresistors specified in the test circuit (Fig.3) are not essential: omission of these resistors will reduce the maximum 
supply current to 18mA. 

~---.---~--,------t-Vcc 

I/P'7500MICROSTRIP t 

10F L-----::-r--.... 

L--~-------VEE 

88 

MONI TOR ~ 

Note: lhe values of the coupling and decoupling 
capacitors used are uncritical but they should be of a 
type and value suitable for the frequencies involved. 

Fig. 3 Test circuit 



ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vcc -Vee 8V 

Input voltage Vin Not greater than the 

Output current lout 
Operating junction 

temperature 

Storage temperature 

range 

OPERATING NOTES 

supply voltage in use 

10mA 
+150°C 

It is recommended that a positive earth plane be used 
for the circuit layout, thus preventing damage if the output 
emitter. followers are inadvertently shorted to ground. All 
components used in the circuit layout should be suitable 
for the frequencies involved, and outside a controlled 
impedance environment, leads and connections should be 
kept short to minimise stray inductance. 

The signal source is normally capacitively coupled to 
the input. A 1000pF capacitor is usually sufficient. If the 
input signal is likely to be interrupted a 15Kn resistor 
should be connected between the input and the negative 
rail. I n the single drive case it is preferable to connect the 
resistor to the input not in use - in the double drive case 
either input can be used. The addition of the input 
pulldown resistor causes a slight loss of input sensitivity, 

SP8602/3/4 

but it prevents circuit oscillation under no-signal 
conditions. 

The input waveform may be sinusoidal, but below 
about 40 MHz the operation of the circuit becomes 
dependent on the slew rate of the input rather than the 
amplitude. A square wave input with a slew rate of more 
than 100 V IpS will permit correct operation down to DC. 

The output voltage swing can be increased by the 
addition of a DC load to the output emitter followers. 
Pulldown resistors of 1.5 K to the negative rail provide an 
increase of typically 25% in the output voltage swing. 

APPLICATION NOTES 

SP8602B and SP8604B interfacing to E C L 
10 000 and E C L III 

By increasing the output voltage swing using external 
pulldown resistors (see operating notesl,the SP8604B canbe 
coupled directly into an E C L III or E C L 10000 gate, but 
there is a reduction of the noise immunity. Where noise 
immunity is important the device can be connected to a'l 
E C L 10000 or E C L III line receiver. 

Divide-by-16 frequency scaler. 

The SP8602B and SP8604B interfacing with the 

SP8601B and high·speed TTL to give a divide·by·16 

frequency scaler is shown in Fig. 4. 

,---~----------r---------~----r----------------- 0/ 
,-----~----- + 5V 

* These c()rnponen Is 
may need to be 
increased in vdlue 
for low frequency 
operation 

liP 

T I, T 2 TIS 55 
OR EQUIVALEN T 

------~----~~--------~~------~j~Ir------------------- -52V 

r 1n 

Fig.4 Divide·by·16 frequency scaler 
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SP8607 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH-SPEED DIVIDERS 

SP8607 A, B&M 
600 MHz +2 

The SP8607 is a divide-by-2 counter with a minimum 
guaranteed toggle frequency of 600 MHz over a O°C to 
+70°C temperature range. The device is designed for 
capacitive coupling to the signal source to either of the two 
inputs and it has two complementary emitter follower 
outputs. Power dissipation is typically only 70mW with a 
S.2V supply. 

FEATURES 

• 600 MHz Operation 
• -55°C to 125°C Guaranteed for 'A' grade 

• Only 70mW Dissipation at 5.2V 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Connections as test circuit, Fig. 3 

Tamb : (A grade) -SSoC to +12SoC 
(B grade) O°C to +70°C 
(M grade) -40°C to +8SoC 

Supply voltage Vee = OV 
VEE = -S.2V ± 0.2SV 

Specified input voltage range: 400 to 800mV Pop 

Characteristic 
Min 

Max. toggle frequency 600 

Min. ir.put frequency (sine wave) 

Min. slew rate of square wave input 
for correct operations to OHz 

Output voltage swing 400 

Output voltage levels 

VOH 
VOL 

Input impedance 

OIP pulldown resistors 

Bias voltage level 

Power supply drain current 

Vee 

eMS 

Fig .. ' Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Value 

Typ. 

800 

SO 

40 

-0.7S 
-1.S 

400 

4.0 

-2.6 

14 

Power Supply Voltage IVee - VEE I 
Input Voltage DC 

8V 
<t Supply 
2.SV p-p 
1SmA 
+1S0°C 
-SSoC to 

Input Voltage AC 
Output Current 
Operating Junction Temp. 
Storage Temp Range 

Units 
Max 

MHz 

MHz 

100 VIps 

mVp·p 

V 
V 

n 

kn 

V 

18 V 

+ 1S0°C 

Conditions 

VEE = -S.2V, 
fin = 600 MHz 

fin = OHz 

fin = OHz 

2.7kn resistor 
from pin 3 to Vee 
VEE = -S·2V 
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SP8607 

I 
I 
I 
I 

Vee 
,--------------, 

I 
I 
I 
I 

r----'-f-.__-2¢7 DIP 

L __________ 8 ______________ ~ 

VEE 

Fig. 2 SP8601 block diagram 

Fig. 3 Test circuit for SP8601 

OPERATING NOTES 

All components used with the SP8607 should be 
suitable for the frequencies involved, resistors and 
capacitors should be of low inductance types and 

unterminated loads should be kept short to minimise 

uncounted reflections. The test circuit uses positive earth 

because this minimises noise problems and the danger of 
accidently shorting the O/P transistors to a negative Voltage. 

However, the device will operate satisfactorily and to the 

specification, with a negative earth provided that the 
positive supply is well decoupled to the UHF earth. 

There are two complementary inputs.-connected to an 
internally-generated temperature-compensated bias point 

via two 400 ohm resistors. The signal source would 
normally be capacitively coupled to one of the inputs and 
the other should be decoupled to earth. If two 

complementary input signals are available (when cascading 
SP8607s for example) both inputs should be used 

The input signal can be directly connected to the device 
either by using a voltage dropping network or by using split 
power supplies (see Fig. 4). In this mode the device is very 

tolerant of the actual values of Vee and VEE although 

:Vee - VEEI should stay within 5.2V ± 0.25V_ A 2.7k.Q 

resistor is connected from Vee to the bias pin in the te~t 

circuit because this greatly improves the device's ability to 

operate with large Input signals 

. It is important that pins 2 and 3 are decoupled by a 

capacitor in the range 100 - 1000pF because device 

sensitivity can be reduced by decoupling to a poor earth 

92 

Fig. 4 Direct coupling using split power supplies 

-~----~--+.----<>-- VEE 

Fig. 5 SP8601: with input pulldown resistor 

In the absence of an input signal, or if the input signal is 
of very low amplitude, the device may give an output signal 

of about 250 MHz. This is due to the balanced nature of 

the internal -;- 2 circuit and can be stopped if required by 

connecting a 10 kohm resistor between the input and the 

negative rail. (See Fig. 5)_ This causes a drop in sensitivity 

of about 100 mV but typical devices still easily meet the 
400 - 800 mV input amplitude specification. With sine 
wave inputs below 50MHz the SP8607 miscounts because 
the slew rate of the input signal is too slow_ Below this 

frequency a square wave input is needed with a slew rate of 
100V/p or more. 

Fig. 6 Typical operating characteristic 



SP8613/4/5/6 

e lPLtESSIEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8616 B&M 1 GHz+4 SP8615B&M 900MHz-;-4 

SP8614B&M 800MHz74 SP8613B&M 700MHz-;-4 

The SP8616 series of UHF counters are fixed ratio 74 
asynchronous emitter coupled logic counters with, in the 
case of the SP8616B, a maximum operating frequency in 
excess of 1GHz, over a temperature range of O°C to +70°C. 
The input is normal I; capacitively coupled to the signal 
source but can be DC coupled if it is required. The two 
complementary emitter follower outputs -are capable of 
driving 100n lines and interfacing to Eel with the same 
positive supply. The SP8616 series require supplies of OV 
and -7.4V (± O.4V). 

FEATURES 

DC14 DG14 

Fig. 1 Pin connections 

[] DC to 1 GHz operation APPLICATIONS 
D O°C to 70°C operation guaranteed at maximum 

specified frequency and over a wide dynamic D UH F Instrumentation, Including Counters 
input range. and Timers 

EI Complementary emitter follower OIPs, ECl [J Prescaling for UHF Synthesisers. 
compatible. 

VCC=IOVI 

---------.., 

Fig. 2 Functional diagram 

QUICK REFERENCE DATA 

1 
1 
1 
1 

0
1 

Ii Vee = OV [;iJ VEE = -7.4V ± O.4V 
II Input Voltage Range 400mV to 1.2V 

(see Fig 3) 
II Output Voltage Swing 700mV Typ, 
II Temp. Range: '8' Grade ooe to -+ 75°e 

'M' Grade -40°C to + 85°e 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage I Vee - VEE\ 10 volts 
Input voltage V1Nac 2.5 volts Pop 
Output current 15mA 
Storage temperature range -55°C to +150°C 
Maximum operating function temperature +150°C 

300 {'ao 500 

INPUT FREQUENCY 1 MHz I 

~~~ 
I I I 
I I I 

Fig. 3 Specified range of operation 

Jo4INI~UM 

INPUT 
CH"RACTERIS'IC 
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SP8613/4/5/6 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated). 

Tamb = '8' grade: OoC to +70oC; 'M' grade: -40°C to +85°C 
Supply voltage 

Vee = OV 
VEE = -7.4V ± O.4V 

Characteristic Type 
Min. 

Max. toggle frequency SP8616 1000 

SP8615 900 
SP8614 800 
SP8613 '100 

Min. toggle frequency for correct 
operation with sine wave input ALL 
Min.toggle frequency for correct 
operation with 5ine wave input ALL 
Min slew rate for square wave input 
to guarantee operation to OHz ALL 
Output voltage swing ALL 500 
Power supply drain current ALL 

Toggle Frequency Test Board Layout 

1. All connections to the device are kept short. 
2. The capacitors are leadless ceramic types. 
3. In practice, the device is tested in an Augat .14 lead 

DIL socket which degrades the performance slightly. If 
the device is mounted in a low profile socket or 
soldered into a printed circuit board, the specified 
performance will be exceeded. 

OPERATING AND APPLICATION NOTE 

The SP8616 series of dividers are very simple to use but 
normal high frequency rules should be followed for 
optimum performance, for example, all connections should 
be kept short, the capacitors and resistors should be types 
suitable for the frequen.:ies involved, etc. 

The input is normally capacitively coupled to the signal 
source. There is an internal 500n resistor connecting the 
input to a reference voltage; this biases the input in the 
middle of the transfer characteristic. The reference voltage 
is brought out onto pin 6, which should be decoupled to 
the earth plane. 

The sensitivity of the device can be increased by DC 
coupling the input signal about earth (see Fig. 5). 

Vee - VEE 'should be kept inside the specified 7.4 volts 
± 0.4 volts but the actual value of Vee relative to earth is 
not very critical and can be varied between 4.0V and 6.0V 
with only a small effect on performance. A Vee of about 
5.2V is the optimum for full temperature range operation. 
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Value 

Typ. 

700 
45 

Units Conditions 
Max. 

MHz VI N = 600mV to 1.2Vp-p 
(see Fig. 3) 

MHz VIN = 400MHz to 1.2V POp 
MHz VIN = 400MHz to 1.2V pop 
MHz VIN = 400MHz to 1.2V pop 

200 MHz VIN = 400mV to 1.2V pop 

100 MHz VI N = 600mV to 1.2V pop 

200 Vips 
mV 

60 mA VEE = -7.4V 

50n LINE 

_ub~1~~9PE 

Fig. 4 Toggle frequency test circuit 

_---,_~_ .... cc +5 2V 

~O/P 

~O/P 

I 

Fig. 5 Circuit for using the input signal about eanh potential 



In the absence of an input signal both the DC coupled 
and the capacitively coupled circuits will self oscillate with 
an output frequency of approximately 200MHz. This can 
be prevented by connecting a 10krl resistor between the 
input and the negative rail. This offsets the input 
sufficiently to stop the oscillation but it also reduces the 
input sensitivity by approximately 1 OOmV. 

The SP8616 will miscount with low frequency sinewave 
inputs or slow ramps. A slew rate of 200V Ills or greater is 
necessary for safe operation at low frequencies. 

The output can be interfaced to ECl II directly and to 
ECl III using two resistors. (See Fig. 6). 

Fig. 6 Interfacing SP8616 series to ECL 1/ and ECL 1/1 

The input impedance of the SP8616 is a function of 
frequency and minimises at about the same frequency as 
the maximum input sensitivity, so, although it can load the 
signal source significantly there is usually enough signal to 
operate the device satisfactorily when the input impedance 
is at a minimum input signal requirement. The worst case 
occurs at the maximum frequency because this is where the 
input sensitivity is worst. 

A commercially available hybrid amplifier can be used to 
drive the SP8616 (see Fig. 7). 

SP8613/4/5/6 

Fig. 7 The SP8616 driven by a commercially available hybrid 
amplifier. The Amperex ATF 417 output is internally 
capacitively coupled. 

Note: The Amperex ATF 417 output is internally 
capacitively coupled. 

PROGRAMMABLE PROGRAMt.4ABlE 
COUNTER DECADE 

Fig. 8 A 1 GHz synthesiser loop 

The SP8616 series can be used in instrumentation for 
direct counting applications up to 1GHz and in frequency 
synthesisers. 

In a frequency synthesiser, the SP8616 and the SP8641 
can be used together (see Fig. 8). 
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SP8617/9 

• PlESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8619B 1.5GHz -:- 4 
SP8617B 1.3GHz-:-4 

The SP8619 series of UHF counters are fixed ratio 
-"7-4 asynchronous emitter coupled logic counters with, 
in the case of the SP8619B a maximum operating 
frequency in excess of 1.5G Hz over a temperature range 
of O°C to + 70°C. The input is normally capacitively 
coupled to the signal source but can be DC coupled if 
it is required. The two complementary emitter follower 
outputs are capable of driving 100 ohm lines and inter
facing to ECl with the same positive supply. The 
SP8619 series require supplies of OV and - 6.8V (± 
0.35V). 

FEATURES 

[J DC to 1.5GHz Operation 
[] O°C to 70°C Operation Guaranteed at 

Maximum Specified Frequency and Over a 
Wide Dynamic Input Range 

II Complementary Emitter Follower 0 IPs, 
ECl1 OK and ECl III Compatible 

QUICK REFERENCE DATA 

liD Vee = OV VEE = -6.BV ± O.35V 
ED Input Voltage Range 400mV to 1.2V p-p 
(I Temperature Range O°C to + 70°C 
El Output Voltage Swing BOOmVTyp. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltageIVcc-VEE!1 OV 
Input voltage VINac 2.5V p-p 
Output current 15mA 
Storage temperature range -55°C to + 150°C 
Maximum operating function temperature + 150°C 

Fig. 1 Pin connections 

APPLICATIONS 

DC14 
DG14 

[J UHF Instrumentation, Including Counters 
and rimers 

[J Prescaling for UHF Synthesisers 

Vcc=(QV) 

---------.., 

VEE 
-68V.!03SV 

Fig. 2 Functional diagram 

I 
I 
I 
I 

c I 
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ELECTRICAL CHARACTERISTICS 

Test conditions (unless oth.erwise stated) 
Tamb =0 O'C to -+ 70°C 
Supply voltage Vcc = OV VEE = -6.B ± 0.35V 
Input voltage 400 -1200mV p-p 

Characteristic Type 
Min. 

Max. toggle frequency SPB6198 1.5 
SPB6178 1.3 

Min. toggle frequency for 
correct operation with sine 
wave input All 
Min. toggle frequency for 
correct operation with sine 
wave input All 
Min slew rate for square 
wave input to guarantee 
operation to OHz All 
Output voltage swing All 600 
Power supply drain current All 

Toggle Frequency Test Board Layout 

1. All connections to the device are kept short 
2. The capacitors are leadless ceramic types 
3. In practice, the device is tested in an Augat 141ead 
DIL socket which degrades the performance slightly. If 
the device is mounted in a low profile socket or soldered 
into a printed circuit board, the specified performance 
will be exceeded. 

Value 
Units 

Typ. Max. 

GHz 
GHz 

150 MHz 

100 MHz 

200 V/flS 
BOO mV 

BO 110 rnA 

Fig. 3 Toggle frequency test circuit 

_~_r-_Vcc .46v 

I~OIP 

~O/P 

I 

Conditions 

VIN = 600mV to 1.2Vp-p 

VIN = BOOmV to 1.2Vp-p 

VEE=-7.15V 

Fig. 4 Circuit for using the input signal about earth potential 
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OPERATING AND APPLICATION NOTE 

The SP8619 series of dividers are very simple to use 
but normal high frequency rules should be followed for 
optimum performance - for example, all connections 
should be kept short and the capacitors and resistors 
should be types suitable for the frequencies involved. 

The input is normally capacitively coupled to the 
signal source. There is an internal 400 ohm resistor 
connecting the input to a reference voltage; this biases 
the input in the middle of the transfer characteristic. 
The reference voltage is brought out onto pin 6, which 
should be decoupled to the earth plane. 

The sensitivity of the device can be increased by DC 
coupling the input signal about earth (see Fig. 4 ). 

IVee - VEEI should be kept inside the specified 6.8V 
±0.35V but the actual value of Vec relative to earth is 
not very critical and can be varied between 4.2V and 
5.0V with only a small effect on performance. A Vce of 
about 4.6V is the optimum for full temperature range 
operation. 

In the absence of an input signal both the DC coupled 
and the capacitively coupled circuits will self-oscillate 
with an output frequency of approximately 300MHz. 

SP8617/9 

This can be prevented by connecting a 10k ohm resistor 
between the input and the negative rail. .This offsets 
the input sufficiently to stop the oscillatjon but it also 
reduces the input sensitivity by approximately 100mV. 

The SP8619 will miscount with low frequency sine
wave inputs or slow ramps. A slew rate of 200V /)1 s or 
greater is necessary for safe operation at low frequencies. 

The output can be interfaced to ECl 10K or ECl "I 
(see Fig. 5). 

The input impedance of the SP8619 is a function of 
frequency and minimises at about the same frequency as 
the maximum input sensitivity, so, although it can load 
the signal source significantly there is usually enough 
signal to operate the device satisfactorily when the 
input impedance is at a minimum input signal require
ment. The worst case occurs at the maximum frequency 
because this is where the input sensitivity is worst. 

The SP8619 series can be used in instrumentation for 
direct counting applications up to 1.5GHz and in fre
quency synthesisers. 

In a frequency synthesiser, the SP8619 and the 
SP8643 can be used together (see Fig. 6). 

Fig. 5 Interfacing SP8619 series to ECL 10K and ECL /1/ 

PROGRAMMABLE 
COUNTER 

PROGRAMMABLE 
DECADE 

Fig. 6 A 1.5GHz synthesiser loop 
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SP8620/1/2 

• PlESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

+5 COUNTERS 

SP8620 A B & M (400MHz) 

SP8621 A:B & M (300MHz) 
SP8622 A, B & M (200MHz) 

The SP8620, SP8621 and SP8622 are fixed ratio 
emitter-coupled logic ";'5 counters with specified input fre
quency ranges of DC to 400MHz (SP8620), 300M Hz 
(SP8621) and 200M Hz (SP8622) respectively_ The opera
ting temperature is specified by the final coding letter: 
-55°C to +125°C ('A' grade), OOC to +70o C ('B' grade) 
and -40°C to +85°C ('M' grade). 

The counter is normally capacitively coupled to the 
signal source and is specified with an input signal range of 
400-800mv Pop (-4dBm to +22dBm). There are two bias 
points on the circuit that should be capacitively decoupled 
to the ground plane_ 

Fig.2 Circuit diagram (all resistor values are nomina/) 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 

Tamb: 'A' grade: -55°C to +85°C 
'B' grade: OOC to +70o C 
'M' grade: -40°C to +85°C 

Characteristic Type 

Max. input frequency SP8620 
SP8621 
SP8622 

Min. input frequency with 
All 

sinusoidal input 
Min. slew rate of square wave 

All 
input for correct operation 
Output voltage swing All 
Power supply drain current All 

Min. 

400 
300 
200 

400 

Vee (POSITIVE] 

VEE (NEGATIVE) 

DCt4 DGt4 

Fig.l Pin connections (bottom view) 

FEATURES 

1m D.C. to 400MHz Operation. 
t:J Temperature Ranges of --55°C to +125°C 

('A' Grade), O°C to +70°C ('B' Grade) and 
-40°C to +85°C ('M' Grade) Over Full 
Specified Input Range and Frequency. 

APPLICATIONS 

II Frequency Counters and Timers 
EI Frequency Synthesisers 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IV cc - VEE I 
Input voltage V1N 

Output current lOUT 
Operating junction temperature 
Storage temperature 

Value 
Units 

Typ. Max. 

MHz 
MHz 
MHz 

20 40 MHz 

30 100 VipS 

800 mV 

55 rnA 

8V 
Not greater than 
supply 
15mA 
+150°C 
_55° to +150°C 

Conditions 

VEE =-5.2V 

VEE = -5.2V 
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OPERATING NOTES 

It is recommended that a positive earth plane is used for 
the circuit layout, thus preventing damage if the output is 
short·circuited to earth. 

The signal source is normally capacitively coupled to the 
input (see Fig. 31. A 1000pF capacitor is suitable at high 
frequencies, but if lower frequency operation is also 
required, say below 10MHz, then an additional capacitor 
should be connected in parallel: The device can be DC 
coupled if it is required - see Fig. 4. 

In 

t--a=:= OUTPuT 
50 1" 

FRO"~ SIGNAL-
SOURCE 

J) 

Jo4O~ 3) 

10 

-~--,---s ZV 

Fig.3 Test circuit 

-..-----~--+3ZV 

Fig.4 Divide by 16 frequency scaler 

The circuit may self oscillate when there is no input 
signal or when the input signal is well below the specified 
input signal. This can be prevented by connecting a 15kn 
resistor between the input and the negative rail. This causes 
a loss in sensitivity of up to 100mV p.p. 
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The input waveform may be sinusoidal, but below about 
20MHz the circuit tends to malfunction on minimum 
amplitude input signals and the condition becomes worse as 
the frequency is decreased. This is because correct 
operation of the circuit depends on the slew rate of the 
input signal. A square wave input with a slew rate greater 
than 1 OOV IpS ensures correct operation down to DC. 

The output swing of the devices can be significantly 
increased by the addition of a DC load on the emitter 
follower output. For instance, the maximum DC load of 
1.5kn will give an increase of typically 50% in output 
swing with no effect on input drive level or maximum 
operating frequency. This allows the SP8620 devices to 
interface directly to ECl II devices with no loss in noise 
immunity. If the devices are required to interface to 
ECl III or ECl 10,000 then an interface similar to Fig. 5 
should be used. 

The values of the decoupling capacitors are not critical, 
but they should be of a type suitable for the frequencies 
involved. 

EcmORECllOk 
COJrotPATIBlE OUTPUT 

Fig. 5 Interfacing to EeL III or EeL 10,000 



SP8630/1/2 

• PlESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8630 A, B&M 
600MHz DECADE COUNTER 

SP8631A, B&M 
500MHz DECADE COUNTER 

SP8632 A, B&M 
400MHz DECADE COUNTER 

GENERAL DESCRIPTION 
Fig. 1 Pin connections 

The SP8630/1/2 counters are fixed ratio -:- 10 circuits 
using emitter coupled logic, with maximum specified coun· 
ting frequencies of 600, 500 and 400 MHz respectively, 
over temperature ranges of -55°C to +1250 C, OoC to 70°C 
and -40°C to +85 0 C. A 6:4 mark/space square wave is 

NOTE: 
1. All reference levels are internally generated and 
temperature compensated. 

provided at the emitter follower output. The input is nor· 
mally single driven and capacitively coupled to the signal 
source. There are two bias points on the circuit which 
should be capacitively coupled to the ground plane. 

" ~Vr( 

2. Reference points marked • are bonded out and should 
be decoupled with a capacitor of between 15 and 1000pF 

ELECTRICAL CHARACTERISTICS Fig. 2 Block diagram 

Test conditions (unless stated otherwise): 

Tamb: 'A' grade -55°C to +125°C 
'8' grade OoC to +70 oC 
'c' grade -40°C to +85°C 

Operating supply voltage 

VCC 
VEE 

Input voltage 
Output load 

Characteristic 

Max input freq. 

Min input freq.' with 
sinusoidal input 
Min. slew rate of square 
wave lIP for correct 
operation 
Output voltage swing 
Power supply drain current 

OV 
-5.2V ± 0.25V 
400 to 800 mV (p.p) 
500n & 3pF. 

Type 

SP8630 
SP8631 
SP8632 

All 

All 

All 

Min 

600 
500 
400 

400 

NOTE: The maximum input frequency is guaranteed at 
VEE = -5.2V. For typical operating characteristics with 
power supply variations see Fig.5, which shows that the 
maximum operating frequency of a typical device increases 
with increasing power supply voltage 

Value 
Typ Max Units Conditions 

MHz 
MHz 
MHz 

20 40 MHz 

30 100 VIps 

600 mV VEE = -5.2V 
70 rnA VEE = -5.2V 
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r----,--~-T-------~-~_+_-.,._-.__--~-- Vee (OV) 

Fig.3 Circuit diagram of 1st element (-2) showing input biasing 
arrangement 

OPERATING NOTES 

It is recommended that a positive earth plane be used 
for the circuit layout, thus preventing damage if the emitter 
follower outputs are inadvertantly shorted to ground. 

The signa! source is normally capacitively coupled to 
the input: 1000 pF is usually sufficient. If the input signal 
is likely to be interrupted a 15 k ohm resistor should be 
connected between the input pin and the negative rail to 
prevent circuit oscillation under no·signal conditions. The 
addition of the pulldown resistor causes a slight loss of 
sensitivity of the device, but this does not normally cause 
problems in practice. 

The input waveform may be sinusoidal, but below 
40 MHz the operation of the circuit becomes dependent on 
the slew rate of the waveform rather than the amplitude.A 
square wave input with a slew rate of 100 V Ips will allow 
correct operation down to DC. At high frequencies, 

increasing drive level above minimum typically increases the 
max. operating frequency by up to 25% 

The output swing of the device can be significantly 
increased by the addition of a DC load on the emitter 
follower output. For instance, the maximum DC load of 
1.5k ohms will give an increase of typically 50% in output 
swing with no effect on input drive level or maximum 
operating frequency. This allows the SP8630 series devices 
to drive directly into ECl II devices with no loss in noise 
immunity. 

The value of capacitance needed for the decoupling 
capacitors is not critical. Values down to 15 pF have been 
found satisfactory in practice. 
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son LINE 
FROM 
SIGNAL 

,OO~~. " ........ --:;r--' 

MONITOR 
son liP ON 
SAMPLING 
SCOPE 

Test Circuit Notes 

Fig. 4 Test circuit 

In son liP ON 
~~5AMPLING 

nJrr SCOPE 

The values of the coupling and decoupling capacitors 
are uncritical but they should be of a type and value 
suitable for the frequencies involved. 

All connections should be physically short when not 
in a 50n environment to minimise reflections due to 
mismatching. 

The +ve pin should be connected to a low impedance 
earth plane to minimise feed-through of the input signal to 
the output. 



SP8630/1/2 

Typical Operating Characteristics 

~580 
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600--1 I 

I 
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Fig. 5 Minimum drive level v. input frequency at 125 C 

5 -I--. 

V !&LOmV p-p) ~m""DR"E 

- ~ 

5 '" ~ 57 

150m>' rms lIP ORI'I'E 

V ~mvp_p) 

LL.. 5I,OI---+-------::;~-"'""F=----_+--+- / "" 
"-

5201----+--+----+---+---+----::.-1-~ 

I 

~ 
500 1-----t-7'~-+----+-- -+---+---+-------1 

460L---'------L----'
-40 -50 450 

·60 ·20 .20 .40 
TEMPERATURE le-) 

"'-\ 

"'\ 
·100 

Fig. 6 Max. operating frequency v. power supply voltage for a 
typical SP8631 8 

Fig. 7 Max. operating frequency v. ambient temperature for a 
typical SP86318 (Vcc = -5_2VJ 

APPLICATION NOTES 

Direct coupling to the SP8630 series. 

It can be seen from the circuit diagram that the input 
arrangement of the SP8630 series is not compatible with 
the normal ECl logic levels. The input reference level is 
approximately ~3.2 volts but it is not well defined and has 
a temperature coefficient of approximately -1.6 mV 1°C. If 
DC coupling is required, the input would nave to be larger 
than would be the case with capacitive coupling. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 

Vce - VEE 
I nput voltage V I N 

Output current lOUT 
Operating junction 

tempe rature 
Storage temperature 

8V. 
Not greater than the 
supply voltage in use 
15mA 

+150°C 
-55°C to +150°C 
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• PLESSEY 
SEMICONDUCTORS 

SP8634B+ 10 700 MHz 

SP8636B+10 500 MHz 
The SP8634B, SP8635B, SP8636B and SP8637B are 

divide-by-ten circuits with binary coded decimal outputs 
for operation from De up to specified input frequencies of 
700, 600, 500 and 400 MHz, respectively, over a 
guaranteed temperature range of oDe to + 70

D
e_ 

These devices, optimised for counter applications in 
systems using both Eel and TTL, are intended to be 
operated between OV and -5_2V power rails and to 

FEATURES 
• Direct gating capability at up to 700 MHz 

• TTl- compatible BCD outputs 
• TTl- and ECl-compatible carry outputs 

• Power consumption less than 500 mW 

• Wide dynamic input range 

APPLICATIONS 

• Counters 

• Timers 
• Synthesisers 

'. alP 

, B' 

alP 

SP8634/.5/6/7 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8635B +10600 MHz 

SP8637B -;- 10400 MHz 
interface with TTL operating between OV and +5V_ The 
BeD outputs and one of two carry outputs are 
TTL-compatible, while the second carry output is 
Eel-compatible_ The clock input, which is normally 
capacitively coupled to the signal source, is gated by 
an Eel III/Eel 10k-compatible input_ The TTL-compatible 
reset forces the 0000 state regardless of the state of the 
other inputs_ 

BIAS OECQUPLING 

A. O/P ITTL-COMF"ATIBLEI 

RESETtTTL- COMPATIBLE) ClOCI< INPuT 

NEGATIVE SUPPlyt-S lV) POSITI\lE SUPPLY 10"1 

CAFfRY O/P ITTL-CQMPAT'BLEI 

B OIP (TTl- COMPATIBLE) o OIP ITTVCQMPATIBlEI 

C OIP (TTL- COMPATIBLE) CARRY Q/P(ECL-COMPATIBlE' 

Fig, 1 Pin connections (top) 

c 
alP 

EeL 
CARRY CA.RRY 

DIP 

o 
alP 

DC16 

Fig, 2 Logic diagram 
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ELECTRICAL CHARACTERISTICS (All types except where otherwise stated) 

Test Conditions (unless otherwise stated) 

Tamb 
Power Supplies 

Characteristic 

Clock Input (pin 14) 

Max. input frequency 

SP8634B 
SP8635B 

SP8636B 
SP8637B 

Min. input frequency 

with sinusoidal liP 

Min. slew rate of square wave for 

correct operation 

down to DC 

Clock inhibit input 
(pin 16) 

Logic levels 
High (inhibit) 

Low 
Edge speed for correct operation 

at maximum clock liP frequency 

Reset input (pin 3) 

Logic levels 
High (reset) 

Low 

Reset ON time 

TTL outputs ABCD (pins 2,7,8,10) 
Output Voltage 

High 

Low 

TTL carry output (pin 11) 

Output Voltage 
High state 

Low 

ECL carry out,Jut (pin 9) 

Output Voltage 
High 

Low 

Power supply drain current 

i\j(J rlS 

O°C to +70°C 

OV 

-5.2V ± 0.25V 

Min. 

700 

600 

500 
400 

-0.960 

See Note 2 

100 

+2.4 

+2.4 

-0.975 

Value 

Typ. Max. 

40 

100 

-1.650 
2.5 

+0.4 

+0.4 

+0.4 

-1.375 

75 90 

Units Conditions 

MHz 

MHz Input voltage 

MHz 400-800mV p-p 
MHz 

MHz 

Vips 

V Tamb = +25°C 
V (see Note 1) 
ns 10%-90% 

V 
ns 

See Note 3 and Fig. 4 

V 10k n resistor and 

TTL gate from OIP 
V to +5V rail 

V 5kn resistor and 3 

TTL gates from olp 
V to 5V rail 

V Tamb = +25°C 
External current 

V = OmA (See Note 4) 

rnA VEE = 5.2V 

1 Th" LiOCk inhir)it Input '<evels are comratible with ECl III and ECl 10000 levels throughout the temperature range OUC to +70°C. 
2. For a high state. the reset input requires a more positive input level than the specified worst case TTL VOH of +2.4V. Resetting should 

be done by connecting a 1.Bkn resistor from the output of the driving TTL gate and only fanning out to the reset input of the SPBOOO 

108 

series device 

Thr,se f)ut(Juts ;"" current sources which can be readily made TTL-compatible voltages hy connecting them to +5V via 10knresistors. 

Th" f'Cl carry (J1J!pul is compiJtible with feCl II throu9hout the temperature range but can be made comratiblewith Eel III using the 
simfJlf~ IntfJrtacr.: shown In F Iq. 3 



o------r----<> Eel II COMPATIBLE 

~EClmORECll0k 

r -- '"'COMPATIBLE 

--"+---VEE 1-52\1) 

Fig. 3 ECL III/ECL 10000 interfacing 

* FORA,B,C AND DOUTPUTS,R=g40f\ 
F~R CARRY TTL OUTPUT R: 295n 

Fig. 4 TTL carry and ABC!} output structure 

OPERATING NOTES 

The devices are intended to be used with TTL and ECl 
in a counting system - the ECl and the decade counter 
being connected between voltage rails of OV and -5.2V 
and the TTL between voltage rails of OV and +5.0V. 
Provided that this is done ECl and TTL compatability is 
achieved (see Figs. 4 and 5). 

The clock is normally capacitively coupled to the signal 

source: a 1000pF UHF capacitor is normally adequate. If 

low frequency operation is required the 1000pF capacitor 

should be connected in parallel with a higher value 

capacitor. The bias decoupling (pin 1) should be connected 

to earth via a capacitor - preferably a chip type - but in 

any case a low inductance type suitable for UHF 

applications. The devices normally have an input amplitude 

operating range far greater than the specified 400 to 

800 mV pk/pk. However, if the decoupling capacitor is not 

of a UHF type, or it is connected to an earth point that has 

a significant impedance between the capacitor and the Vee 

SP8634/5/6/7 

connection, then the input dynamic range will suffer and 

the maximum signal for correct operation will be reduced. 

Under certain conditions, the absence of an input signal 

may cause the device to self·oscillate. This can be prevented 

(while still maintaining the specified input sensitivity) by 

connecting a 68kQ resistor between the clock input and the 

negative supply. I f the transition of either the clock Input 

or the clock inhibit input is slow the device may start to 

self·oscillate during the transition. For this reason, the 

input slew rates should be greater than 100 V/j1s. It should 

also be noted that a positive·going transition on either the 

clock input or the clock inhibit input will clock the device, 

provided that the other input is in the low state. 

The BCD outputs give TTl·compatible outputs (fanout 

= 1) when a 10kQ resistor is connected from the output to 

the +5V rail. In this configuration the outputs will bevery 

slow compared with the clocking rate of the decade and so 

the state on the BCD outputs can only be determined when 

the clock has stopped or is inhibited. 

The fan out capability of the TTL carry output can be 

increased by buffering it with a PNP emitter follower. The 

interface is shown in Fig. 5. 

Fig. 5 Typical application configuration 

~_10_0_OS_M_IN ______________ __ 

L-______________________ ~~ 

"] -~-----------------~ 
CARRY OUTPUT I TTL) :oJ ~------------~~ 
CARRY OUTPUT (EeLI"] _-'-______ --' ~ 

NOTE THE BCD OUTPUTS ABC AND 0 REPRESENT THE LOAD RESISTOP': 

Fig. 6 Decade counter timing diagram 
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ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 1Vee - VEE i 
Clock inhibit voltage 

Clock input voltage 

Bias voltage (VOUT) on BCD outputs, 

VOUT - VEE (10kn resistor in series 

with output) 

Bias voltage (VOUT) on TTL carry 

output, VOUT - VEE (1.2k!1 resistor 
in series with output) 

Output current from ECl carry 

output (lOUT) (Note: the device 

will be destroyed if the ECl 

output is shorted to the 

negative rail) 

Operating junction temperature 

Storage temperature range 

QUICK REFERENCE DATA 

• Power Supplies Vcc 
VEE 

• Range of clock input amplitude 
• Operational temperature range 
II Frequency range with sinusoidal liP 

• Frequency range with square wave liP 

110 

8V 
Not greater than the supnl\l 

voltage in use 

2V pk/pk 

11V 

11V 

10mA 
+150°C 

_55°C to +150°C 

OV 
---5.2V ± 0.25V 
400-800mV pop 
O°C to +70°C 
40-700 MHI (SP8634B) 
DC to 700 f\~H7 (SP8634B) 



SP8640/1 /2/3/6/7 

.PLESSEY SP 8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP ~640A, B & M 
SP 8641A, B & M 
SP 8642A, B & M 
SP 8643A, B & M 

200 MHz 

250 MHz 

300 MHz 

350 MHz 

SP 8646A, B & M 200 MHz 

SP 8647 A, B & M 250 MHz 

TTL OUTPUTS 

TTL OUTPUTS 

UHF PROGRAMMABLE DIVIDERS +10/11 

In frequency synthesis it is desirable to start 
programmable division at as high a frequency as possible, 
because this raises the comparison frequency and so 
improves the overall synthesiser performance. 

The SPB640 series are UHF integrated circuits that 
can be logically programmed to divide by either 10 or 11, 
with input frequencies up to 350 MHz. The design of very 
fast fully programmable dividers is therefore greatly 
simplified by the use of these devices and makes them 
particularly useful in frequency synthesisers operating in 
the UHF band. 

Inputs and outputs are ECl compatible throughout the 

FEATURES 

• Military and Industrial Variants. 
• 350 MHz Toggle Frequency 
• Low Power Consumption 
• ECl Compatibility on All lIPs & OIPs 
• Low Propagation Delay 
• True and Inverse Outputs 
• Optional TTL Output 

QUICK REFERENCE DATA 

II Full Temperature Range Operatio!": 
'A' Grade -55°C to +125°C 
'S' Grade O°C to + 70°C 
'M' Grade -40°C to +85°C 

• Supply Voltage 
IVee - VEE I5.2V 

• Power Consumption 250mW Typ. 
• Propagation Delay 3ns Typ. 

telTlperature range: the clock inputs and programming 
inputs are ECl III compatible while the two com
plementary outputs are Eel II compatible to reduce power 
consumption in the output stage. ECl 10K output 
compatability can be achieved very simply however (see 
Operating Notesl. The SP8646/7 feature an additional TTL 
compatible output. 

The division ratio is controlled by two ~ inputs. The 
counter will divide by 10 when either PE input is in the 
high state and by 11 when both inputs are in the low state. 
Both the PE inputs and the clock inputs have nominal 4.3k 
n pulldown resistors to VEe (negative rail). 

ClOCkilp[~PCIOCki/P 

PEi [2 1S P Ne DG16 
PEl [, 1L P Ne 

Ne [L " P Ne 

Vee [-; 12 P VEE 

NC ( 6 11 P SP8646/7TTlfl/p 

Ne.[ 7 10 P Ne 

",Co,l [ I 9 ~ OI;C(41 

NOTE: UNUSED PINS (EXCEPT 8 AND 9) 
MAY BE CONNECTED TO VEE; THIS WILL 
REDUCE CLOCK BREAKTHROUGH ON THE 
OUTPUTS. PINS 8 AND 9 SHOULD BE LEFT 
OPEN·CIRCUIT WHEN NOT IN USE. 

Fig. 7 Pin connections (top) 

ABSOLUTE MAXIMUM RATINGS 

BV Supply voltage IVee - veel 
Input voltage Vin (d.c.) 

Output current lout 

Not greater than the 
supply voltage in use. 
20mA 

Max. junction temperature 
Storage temperature range 

+150°C 
-55°C to +17S

o
C 
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SP8640/1/2/3/6/1 

Clock 
0 1 O2 0 3 0 4 

TTL 
Pulse OIP 

1 L H H H H 

2 L L H H H 

3 L L L H H 

4 H L L H H 

5 H H L H H 

6 L H H L L 
7 L L H L L 
8 L L L L L 
9 H L L L L 

10 H H L L L 

:=~ = 
---- --- - --H-- =)J 11 H H 

" Extra state 
Table 7 Count sequence 

~ PEz 
Div 
Ratio 

L L 11 
H L 10 
L H 10 
H H 10 

Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the L .... H transition from 0 4 or the H~L 
transition from 0 4 is used to clock the stage controlling the 
-:-10/11. The loop delay is 10 clock periods minus the 
internal delays of the -:-10/11 circuit. 

Fig. 2 Logic diagram (positive logic) 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: -55 C to ~--125 C (A grade) 

-40 C to -85 'C (M grade) 
o C to-70 C (8 grade) 

Supply VGltage {see note 11: Vee OV 
. VEE -5.2V 

Static Characteristics (all SP8640 series devices) 

Characteristic 

Min. 

-
Clock and PE input voltage levels 

VINH -1.10 
VINl -1.85 

Input pulldown resistance, between 
pins 1,2,3, and 16 and VEE {pin 121 

Output voltage levels 
VOH -0.85 

Val 

Power supply drain current 

NOTES 

Value 
Units Conditions 

Typ. Max. 

-0.81 V Tamb = +25°C, 
-1.50 V see Note 2 

4.3 Kn 

V Tamb = +25°C, 
-1.50 V see Note 3. 

lout (external} = OmA 
{There is an internal circuit 
equivalent to a 2kn pulldown 
resistor on each outputl 

50 65 mA 

Thee (Jr,'JlC8, arr, s;J8cified fur operation with the power supplies of VCC = OV and VEE = -5,2V ± O,25V. which are the normal ECl 
suppl'l rails They will also oJlerate satisfactorily with TTL rails of VCC = +5V ± O,25V and VEE = OV, 

2. The inpu t refer8nce vol tage has the same temperature coefficient as ECl III and EC l 10K, 
3 The output voltaqe levels have the same temperature coefficients as ECl II output levels. 
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SP8640/1/2/3/6/7 

Dynamic Characteristics 

Value 

Characteristic Type Units Conditions 

Min. Typ. Max. 

Clock input voltage levels 
VINH All -1.10 -0.90 V Tamb = +25°C. 
VINL All -1.70 -1.50 V see Note 4 

Max. toggle frequency SP8643 350 MHz 
SP8642 300 MHz 

SP8641/7 250 MHz 
SP8640/6 200 MHz 

Min. frequency with 
sinewave clock input All 50 MHz 

Min. slew rate of square wave 
input for correct operation 
down to DC All 100 Vips 

Propagation delay 
(clock input to device output) All 3 ns EClOutput 

Set-up time All 1.5 ns See note 5 

Release time All 1.5 ns See note 6 

NOTES 
4. The devices are dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as ECl III and 

ECl 10K. and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 
400 and 800 mV Pop about that reference. over the full temperature range. 
Set·up time is defined as the minimum time that can elapse between a l -+H transition of a control input and the next l->H clock pulse 
transition to ensure that the -:-10 mode is forced by that clock pulse (see Fig. 3). 

6. Re!'ease time is defined as the minimum time that can elapse between a H->l transition of a control input and the next l->H clock pulse 
transition to ensure that the -:-11 mode is forced by that clock pulse (see Fig. 4). 

7. SP8646. SP8647 TTL output current = 8mA at VOL = +0.5V. measured at +25°C. temperature coefficient = +0.5mV/oC 
8. SP8646. SP8647 04 to TTL output delay = 3ns. typical 
9. The TTL alP IS a free collector and requires a 2k 0 (typ) pull-up resistor. The current taken by thiS resistor must be Illcluded III 

the SmA current In Note 7 above. 

CONDITIONS PE 1 lOW 

CLOCK lIP 
, I 

- ~ l PE2--1~J·: 
SET UP.....,.j r--

OT:Ep ~'SO-'I.----L----

I 

;;~C~Z~y~ ~ 

Fig. 3 Set-up timing diagram 

CONDiTiONS PEl LOW 

CLOCK liP 

: 
I 
I 

~: PE, ,'---+,-----
I I 

RElEASE ~ I+-

~ 
I I CLOCK TO i jO/POElAY 

Fig. 4 Release timing diagram 

--~----~- .. ·-~---,---Vcc IOV] 

Fig. 5 Test circuit for dynamic measurements 
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SP8640/1/2/3/6/7 

OPERATING NOTES 

The SP8640 range of devices are designed to operate in 
the UHF band and therefore PCB layouts should comply 
with normal UHF rules, P..g. non-inductive resistors and 
capacitors should be used, power supply rails decoupled, 
etc. 

All clock and control inputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitively-couple the 
signal source to the clock, in which case an external bias 
network is required as shown in Fig. 6. 

--*r--- VCC 

SitNAl±--I SOuRCE (lOC_ 
4'0 

VEE 

Fig. 6 Recommended input bias configuration for capacitive 
coupling to a contiruous 50flsignal source. 

The -;'10/11 can be controlled by a TTL fully 
programmable counter, provided that delays within the 
loop are kept to a minimum. The outputs and control 
inputs must therefore interface to TTL. The input TTL to 
ECl interface is accomplished with two resistors as shown 
in Fig. 7. The output ECl to TTL interface has been 
provided on chip in the SP8646/7. A discrete interface may 
be constructed as shown in Fig. 7. Both output interfaces 
will operate satisfactorily over the full military temperature 
range (-55°C to +125°C). The propagation delay through 
the divider plus the interface and one Schottky TTL gate is 
approximately 10 ns. At an input frequency of '350 MHz 
this would only leave about 16 ns for the fully· 
programmable counter to control the -;'10/11. The loop 
delay can be increased by extending the +10/11 function 
to, say, -;.20/21 or -;'40/41 (see Application Notes). 

.------VccttSVI 

$P8640/112l1 
TO SINGLE 
l1l liP 

------...6.------4---...... -vEE ov 

~ig. 1 TTL to ECL and ECL/TTL interfaces (for SP8640 devices 
and TTL operating from the same supply rails) 
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The SP8640 device ECl olps are compatible with 
ECllI levels when there is no external load. They can be 
made compatible with ECl III and ECl 10K with a simple 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatible 
with ECl III and ECl 10K. The interface circuit of Fig. 8 
can be used to increase noise immunity when interfacing 
from ECl III and ECl 10K outputs at low current levels to 
ECl III and ECl 10K inputs. 

ECln} OIP 

47 

Eel m COMPATIBLE DIP 

'" 

VEE 

Fig. 8 ECL 1/ to ECL III interface 



SP8650/1/2 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8650A, B & M 600MHz+16 

SP8651A, B & M 500MHz+16 

SP8652A, B & M 400MHz-;-16 

The SP8650 series of UHF -0- 16 counters are fixed 
ratio synchronous emitter coupled logic counters with, 
in the case of the SP8650, a maximum operating 
frequency in excess of 600MHz. All three devices 
operate up to their maximum specified operating fre
quencies over temperature ranges of -55'C to + 125°C 
CA' grade), OCC to +20°C ('B' grade) and -40uC to 
'-85°C CM' grade). The input is normally capacitively 

coupled to the signal source but the circuits can be DC 
driven if required. The inputs can be either single driven 
relative to the on-chip reference voltage or differentially 
driven. DG14 

There are two complementary emitter follower 
outputs. 

FEATURES 

• Low Power - Typically 250mW 
• ECL II & ECL III Output Compatability 
• Easy Operation From UHF Signal Source 

APPLICATIONS 

• Prescaling for UH F Synthesisers 
• Instrumentation 

Fig. 1 Pin connections 

QUICK REFERENCE DATA 

• Power Supplies Vee = OV 
VEE = -5.2V ± O.25V 

• Temperature Range 'A' grade ~55 DC to + 125 DC 
'B'gradeO°Cto +70°C 
'M'grade-40DCto +85 DC 

• I nput Amplitude Range 400mV to 
800mVp-p 

• Output Voltage Swing 800mVtyp. p-p 

Vee (14) 

~--------------- --------------, 

'0t-----+.--L---.,._.J 
ClOCK: 

I 
I 

I 
I 
I 

Q I, 

L ________________________________ J 

VEEP' 

Fig. 2 Functional diagram 
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SP8650j1j2 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 
Tamb ~~ -55'C'to --:-125°C ('A' grade) 

O'C to +70°C ('8' grade) 
-40'C to --:-S5°C ('M' grade) 

Supply Voltage 
Vee = OV 
VEE = -5.2V ± 0.25V 

Output load = 5000 in parallel with approx. 3pF 

Characteristic Type 

Max. Toggle frequency SPS650 
SPS651 
SPS652 

Min. toggle frequency for correct 
operation with a sinewave input All 
Min. slew rate for square wave 
input to guarantee correct 
operation to 0 Hz All 
I nput reference voltage All 
Output voltage swing (dynamic) All 
Output voltage (static) 

high state All 
Low state All 

Power supply drain current All 

--r~-- Vee=OV 50Q 
SIGNAL 
SOURce 

OO'jJ 

Min. 

600 
500 
400 

500 

-S.95 
-1.S3 

~l---r-Jb~----'''-'---, ~50Q 

MONITOR 33 0011.1 
~50Q 

Fig. 3 Toggle frequency test circuit 

Toggle Frequency Test Circuit 

1. All leads are kept short to minimise stray capaci
tance and induction. 

2. Resistors and capacitors are non-inductive UHF 
types. 

3. Device is tested in a 14 lead Augat socket type 
NO.314-AGGA-R 

116 

Value 

Typ. Max. 

40 

100 
2.6 
SOO 

.615 
-1.435 

45 60 

Units Conditions 

Test circuit as in fig. 2 
HMz VIN = 400 to SOOmV p-p 
MHz VIN = 400 to SOOmV p-p 
MHz VIN = 400 to SOOmV p-p 

MHz VIN =400toSOOmVp-p 

V/JlS 
V 

mV p-p 

V 
V 
mA 

SP86500/P1 
47 

Eel 101< COMPATIBlE 

IS. 

-S·2V 

Fig. 4 SP8650 to EeL 10K interface 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage /Vee - VEE/ S volts 
Input voltaYtl VINac 2.5V p-p 
Output source curr lout 10mA 
Storage temperature range -55°C to +125°C 
Operating junction temperature 150°C max. 



OPERATING NOTE 

Normal UHF layout techniques should be used if the 
SP8650 series of dividers are to operate satisfactorily. 
If the positive supply is used as the earth connection, 
noise immunity is improved and the risk of damage due 
to inadvertently shorting the output emitter followers to 
the negative rail is reduced. 

The circuit is normally capacitively coupled to the 
signal source. In the absence of an input signal the 
circuit will self-oscillate. This can be prevented by 
connecting a 1 OKO resistor between one of the inputs 
and the negative rail. 

The device will also miscount if the input transitions 
are slow - a slew rate of 1 OOV Ills or greater is necessary 
for low frequency operation. 

The outputs interface directly to ECl II or to ECl 10K 
with a potential divider (see Fig. 4). 

A typical application of the SP8650 series devices 
would be in the divider chain of a synthesiser operating 
in the military frequency range 225 MHz to 512 MHz. 
A binary division rate is optimum where power is at a 
premium and so the SP8650 series would normally be 
used in low power applications. 

SP8650/1/2 

Fig. 5 A low power synthesiser loop 
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SP8655/7/9 

• PLESSEY SP8000 SERI ES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8655A, B & M (732) 

SP8657A, B & M (c-20) 

SP8659A, B & M (716) 

The SP8655A, B & M, SP8657A, B & M and 
SP8659A, B & M are fixed ratio (divide by 32,20 and 
16) low power counters for operation at frequencies 
in excess of 200 M Hz over the temperature ranges 
-55°C to +125°C ('A' grade). O°C to+ 70°C ('B' 
grade) and -40°C to +85"C ('M' grade). 

In all cases the input can be either single or double 
driven and must be capacitively coupled to the signal 
source. If single drive is used the unused input must be 
capacitively decoupled to the ground plane. There are 
two bias points, which should be capacitively de
coupled to the ground plane. 

The free collector saturating output stage is capable 
of interfacing with TIL and CMOS. 

FEATURES 

• VH F Operation 
• Low Power Dissipation 
• Output TTL and CMOS Compatible 

APPLICATIONS 

• Low Power VHF Communications 
• Portable Counters 

CLOCK INPUT 

I 

alP eM8 

Fig. 1 Pin connections (viewed from beneath) 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage, 
Vee-VEE 
Input voltage Vin 

Output sink current, 10 
Operating junction 
temperature 
Storage temperature 

8V 
Not greater than 
supply voltage in use 
10mA 

+150°C 
-55°C to + 150°C 

Fig. 2 Logic diagram 
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SP8655/7/9 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Operating ambient temperature Tamb: -55'C to +125'C ('A' grade) 

O°C to + 70 D C ('8' grade) 
-40'C to +85°C CM' grade) 

Operating supply voltages Vcc: +5.2V ±0.25V; VEE: OV 
Input voltage single drive: 400mV to 800mV p-p 

double drive: 250mV to 800mV p-p 
Output load 3.3k 0 to -1 OV, in parallel with 7pF. 

Characteristic 

Maximum input frequency 
Minimum sinusoidal input frequency 
Minimum slew rate of square wave input 
Power supply drain current 
Output level (high) 
Output level (low) 

OPERATING NOTES 

Fig. 3 gives capacitor values for AC and DC coupling 
of the input and bias points on the test circuit ;-these 
values are not critical and will depend on the operating 
frequency. 

The devices will normally self-oscillate in the 
absence of an input signal. This can be easily tpre
vented by connecting a 39k 0 pulldown resistor from 
either input (double drive) to VEE; if the device is 
single driven then it is recommended that the pulldown 
res;,tor be connected to the decoupled unused input. 
Tht. slight loss of input sensitivity resulting from this 

----T----,----- Vee 

MONITOR 50.n. INPUT 1000

P

;;;; 

ON SAMPLING SCOPE 

50.n.lINE ~ 
FRO""SIGNAl~ 

SouRCE 
I-'---~-rl='=k ::H100~ 

120 

t.4DNITOR ATTENUATED 
OUTPUT ON 

SAMPLING SCOPE 

_4--____ -----<_~--- VEE 

Fig. 3 Test circuit 

Min. 

200 

9.0 

Value 

Typ. Max. 
Units Conditions 

MHz 
20 40 MHz 
30 100 V/flS 
10 13 rnA Vcc=+5.2V 

V 
400 mV 

technique does not seriously affect the operation of 
the device. 

The input waveform will normally be sinusoidal but 
below 40MHz correct operation depends on the slew 
rate of the input signal. A slew rate of 1 OOV /fls will 
enable the device to operate down to DC. 

The output stage will drive three TTL gates without 
the addition of a pull-up resistor. Using a pull-up 
resistor of 3.3k 0 (or less) to a! 10V will allow the 
output to drive a CMOS binary counter at a frequency 
of up to 5M Hz. 



SP8660 

~ ~1l[E$$[EW SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8660 A, B&M 
180 MHz -;- 10 (LOW POWER) 

The SP8660 is a fixed ratio (divide by 10) low power 
counter for operation at frequencies in excess of 100MHz 
over the temperature ranges -SSoC to +12SoC ('A' grade) 
OoC to +70oC ('B' grade) and -40°C to +8SoC ('M' grade) 

The input can be either single or double driven and must 
be capacitively coupled to the signal source. If single drive 
is used, the unused input must be capacitively decoupled to 
the ground plane. There are two bias points, which should 
also be capacitively decoupled to the ground plane. 

The free collector saturating output stage is capable of 
interfacing with TTL and CMOS. 

FEATURES 

[J VHF Operation 
[J Low Power Dissipation 
1J Output TTL and CMOS Compatible 
C Military and Commercial Temperature Ranges 

APPLICATIONS 

C Low Power VHF Communications 
El Portable Counters 

ABSOLUTE MAXIMUM RATINGS 

Power supply vOltage,lVcc - VEEI8V 
Input voltage Vin Not greater than 

Output sink current, 10 
Operating junction temperature 
Storage temperature 

supply voltage in use 
lamA 
+lS0°C 
-SsoC to +lS0°C 

~ 
I 

Fig. 7 Pin connections (viewed from beneath) 

OPERATING NOTES 

eMS 

Fig.3 gives capacitor values for AC and DC coupling of 
the input and bias points on the test circuit; these values are 
not critical and will depend on the operating frequency. 

The device will normally self·oscillate in the absence of 
an input signal. This can be easily prevented by connecting 
a 39kn pUlidown resistor from either input (double drive) 
to VEE; if the device is single driven then it is 
recommended that the pulldown resistor be connected to 
the decoupled unused input. The slight loss of input 
sensitivity resulting from this technique does not seriously 
affect the operation of the device. 

The input waveform will normally be sinusoidal but 
below 40M Hz correct operation depends on the slew rate of 
the input signal. A slew rate of 1 OOV Ips will enable the 
device to operate down to DC. 

The output stage will drive three TTL gates without the 
addition of a pull·up resistor. Using a pull·up resistor of 
3.3kn (or less) to +10V will allow the output to drive a 
CMOS binary counter at a frequency of up to SMHz. 

Fig. 2 Logic diagram 
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SP8660 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 
Operating ambient temperature T A 

'A' grade: -55°C to +125°C; 'B' grade: OOC to 70°C; 'M' grade: -40°C to +85°C; 
Operating supply voltages 

Vee: +5.0V± 0.25V; VEE: OV 
Input voltage 

Single drive: 400mV to 800mV p.p; double drive: 250mV to 800mV p-p 
Output load 3.3krl to +10V, in parallel with 7pF 

Value 
Characteristic 

Min. Typ. Max. 

Maximum input frequency 100 200 
Minimum sinusoidal input frequency 20 40 
Minimum slew rate of square wave input 30 100 
Power supply drain current 10 13 
Output level (high) 9.0 
Output level (low) 400 

-..._--.--------- Vee +w kO 2W 
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MONiTOR 50/\ INPUT --1000p ~ 
ON SAMPLING SCOPE 

50.1\. LINE ~ 1000p 
FROM SIGNAL ~ 

SOURCE 

Fig. 3 Test circuit 

Units 

MHz 
MHz 
V/p.s 
rnA 
V 

mV 

Condition 

Vee = +5.0V 



SP8665/6/7 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

UHF DECADE COUNTERS 

SP8665B 100GHz 10 SP8666B 101GHz 10 

SP8667B 102GHz 10 

The SP8665/617 high speed decade counters operating at 
an input frequency of up to 1 GHz over the temperature 
range 0° C to + 70° C. 

The device has a typical power dissipation of 550mW at 
the nominal supply voltage of 6.8V. 

The clock input is biased internally and is coupled to the 
signal source by a capacitor. The input signal path is 
completed by an input reference decoupling capacitor 
which is connected to earth. If no signal is present at the 
clock input the device will self·oscillate. If this is 
undesirable it may be prevented by connecting a 15k n 
resistor from the input to Vee (pin 10 to pin 7). This will 
reduce the input sensitivity of the device by approximately 
100mV. 

The clock inhibit input is compatible with standard ECl 
III circuits using a common Vee to the SP8665/6/7. A 
6k n pulldown resistor is included on the chip. The input 
should be left open circuit when not in use. The 
SP8665/617 outputs are compatible with standard ECl II 
circuits. They may be used to drive EC l 10K by the 
inclusion of two resistors as shown in Fig. 4. 

CLOCK 
liP 

Cl~c,.K 

CLOCK 
INHIBIT 

--. 
:;:-~T~L ____________ ---lr--~:~~: 
OUTPUT~ L...-______ -Jr--_:::: 

Fig. 2 Logic diagram 

DC14 

Fig. 1 Pin connections 

FEATURES 

• Guaranteed operation over large ternper,Jtllre 
range aoc to 7aoC 

• Wide input dynarnic range 
• Self biasing clock input 
• Clock inhibit input for direct gating capability 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - Vee 
Input voltage inhibit input 
Input voltage CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +10V 

Vee to Vee 
2.5V p.p 

20mA 
+150°C 
_55°C to 150° C 
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SP8665/6/7 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 

Supply voltage 
Clock input 
Clock inhibit input 
Output 

Tamb 

6.BV ± 0.3V 
AC coupled, self-biasing 
ECl III compatible 
Eel II compatible 
O°C to +70°C 

Supply voltage 

Clock input voltage 
Vee = OV VE E = -6.BV 
400mV to 1.2V (peak to peak) 

Characteristics Value 

Min_ Typ_ 

Max. i/p frequency SPB665 1.0 
SPB666 1.1 
SPB667 1.2 

Min. i/p frequency 
Min. i/p frequency 
Min. slew rate for square wave input 
Clock i/p impedance 400 
Inhibit input reference level -1.3 

I nhibit input pulldown resistor (internal) 6 
Output pulldown resistor (internal) 3 
Power supply drain current BO 

fig. 3 Test circuit 

124 

Units Conditions 
Max. 

GHz 400mV to 1.2V pop 
GHz 600mV to 1.2V Pop 
GHz 600mV to 1.2V pop 

200 MHz Sine wave input 400mV pop 
100 MHz Sine wave input 600mV pop 
200 V/l1sec 

n At low frequency 
V At 25°C compatible with 

EC l III throughout the 
temperature range. 

kn 
kn 

105 mA At 25°C 

47 SP8665r.ECllOk O/P lIP 

24k 

-68\1 

Fig. 4 SP8665 to EeL 10K 



" PILESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

S P8670 A, B&M 600MHz-;'-8 
S P8671 A, B&M 500MHz+8 
SP8672 A, B&M 400MHz7 8 

The SP8670, SP8671 and SP8672 are fixed ratio -8 
asynchronous ECl counters with a maximum operating 
frequency of 600, 5!l0 and 400 MHz respectively. The 
operating temperature is specified by the final coding 
letter: _55°C to +125°C ('A' grade), OOC to +70oC ('B' 
grade) and -40°C to +85°C ('M' grade). The input is nor· 
mally capacitively coupled to the signal source but the 
circuit can be DC driven if required. The inputs can be 
either single driven, relative to the on·chip reference vol· 
tage, or driven differentially. There are two comple· 
mentary emitter·follower outputs. 

FEATURES 

Fig. 1 Pin connections 

APPLICATIONS 

II low Power - Typically 250mW [J Prescaling for UHF Synthesisers 
II ECl II & ECl III Output Compatibility • Instrumentation 
II Easy Operation From UHF Signal Source 

Vee (11.) 

lOor------'+--L---,.._-1 
CLOCK: I 

I I 
I I L _________________________ .-l 

VEE!7] 

Fig. 2 Functional diagram 

QUICK REFERENCe- DATA 

iii 

III 

• • 

Power Supplies 

Input Amplitude range 
Output Voltage Swing 
Temp. Ranges: 

Vee =OV 
VE E = -5.2V ± O.25V 
400mV to 800mV p-p 
800mV typo p-p 
-55°C to +125°C ('A' Gradel 

O°C to +70°C ('B' Gradel 
-40°C to +85°C ('M' Gradel 

SP8670 

DC14 
DG14 
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SP8670 

ELECTRICAL CHARACTERISTICS 

Test Conditions {unless otherwise stated) 
Tamb = 'A' grade: -55~C to +125

r
C; 

Supply Voltage '9' grade: OOC to 70"C; 
Vee = OV 'M' grade: -40°C to +S5"C; 

VEE = -5.2V ± 0.25V 
Output load = 500n line in parallel with approx. 3pF 

Characteristic 
Min. 

Max. Toggle frequency SPS670 600 
SPS671 500 
SPS672 400 

Min. Toggle frequency for correct 
operation with a sinewave input 
Min. slew rate for square wave input 
to guarantee correct operation to OHz 
Input reference voltage 
Output voltage swing (dynamic) 500 
Output voltage (static) 

High state -S.95 
Low state -1.S3 

Power supply drain current 

Toggle Frequency Test Circuit 

1. All leads are kept short to minimise stray capacitance 

and inductance 
2. Resistors and capacitors are non·inductive UHF types. 
3. Device is tested in a 14 lead Augat socket type No. 

314·AGGA·R 

_-----._..-_vcc=o\' 

001101 

~_'Oll 

001).1 

~501l 

1 001 
... 

Fig. 3 Toggle frequency test circuit 

OPERATING NOTE 

Normal UHF layout techniques should be used to ensure 
satisfactory operation. If the positive supply is used as the 
earth connection, noise immunity is improved and the risk 
of damage due to inadvertently shorting the output emitter 
followE<rs to the negative rail is reduced. 
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Value 
Units Condition 

Typ. Max. 

MHz 
MHz Test circuit as in fig. 2 

MHz VIN = 400 to SOOmV p.p 

40 MHz VIN = 400 to SOOmV p.p 

100 Vips 
2.6 V 
SOO mV p.p 

.615 V 
-1.435 V 

45 60 mA 

The circuit is normally capacitively coupled to the signal 
source. In the absence of an inpu~ signal the circuit will 
self·oscillate. This can be prevented by connecting a 10Kn 
resistor between one of the inputs and the negative rail. 

Vref must be decoupled to R F earth by a capacitor in 
the range 30pF to 1000pF. It is important that this 
decoupling is adequate, otherwise input sensitivity will be 
reduced. 

The device will also miscount if the input transitions are 
slow - a slew rate of 1 OOV IllS or greater is necessary for 
low frequency operation. 

The outputs interface directly to ECL II or to ECL 10K 
with a potential divider (see Fig. 4). 

A typical application of the SLS670 would be in the 
divider chain of a synthesiser operating in the military 
frequency range 225 MHz to 512 MHz. A binary division 
ratio is optimum where power is at a premium and so the 

SPS670 series would normally be used in low power 
appl icatio ns. 

5F86700/P} 
47 

EeL 101< COMPATIBLE 

15k 

·52V 

Fig. 4 SP8670 to EeL 10K interface 



Fig. 5 A low power synthesiser loop 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IV CC - VE E I 
Input voltage 

Output source current lout 
Storage temperature range 
Operating junction temperature 

SP867Q 

8 volts 
2.5V p.p 

lOmA 
_55°C to +125°C 
150°C max. 
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SP8675/6/7 

.PlESSEY SP 8000 SERIES 
SEMICONDUCTORS 

SP8675B&M 
SP8676B&M 
SP8677B&M 

The SP8675/6/7 are high speed counters for 
operation at input frequencies up to 1.2GHz. 

The devices have a typical power dissipation of 
470mW at the nominal supply voltage of 6.8V. 

The clock input is biased internally and is coupled 
to the signal source by a capacitor. The input signal 
path is completed by an input reference decoupling 
capacitor which is connected to earth. If no signal is 
present at the clock input the device will self-oscillate. 
If this is undesirable it may be prevented by connecting 
a 15k 0 resistor from the input VEE (pin 10 to pin 7). 
This will reduce the input sensitivity of the device by 
approximately 100mV. 

The clock inhibit input is compatible with standard 
ECl III circuits using a common Vcc to the SP8675/6/7. 
A 6k 0 pulldown resistor is included on the chip. The 
input should be left open circuit when not in use. The 
SP8675/6/7 outputs are compatible with standard 
ECl " circuits. They may be used to drive ECl 10K by 
the inclusion of two resistors as shown in Fig. 4. 

FEATURES 

II Guaranteed Operation over Large 
Temperature Range: 'B' Grade O°C to 

+70°C 
'M' Grade -40°C to 
+85°C 

II Wide Input Dynamic Range 
II Self Biasing Clock Input 
• Clock Inhibit Input for Direct Gating 
• Capability 

ABSOLUTE MAXIMUM RATINGS 

Powersupply voltage VCC-VEE 0 to 10V 
Input voltage inhibit input VEE to Vcc 
Input voltage CP input 2.5V p-p 
Output current 20mA 
Operating junction temperature + 150°C 
Storage temperature -55°C to +150°C 

HIGH SPEED DIVIDERS 

1.0GHz +8 

1.1GHz +8 

1.2GHz +8 

1 '2 ClREF 

OIP ~ . D
··· vee 

5 1:1 alJP 

, 1 

" ' " ,,~ 

Fig. 1 Pin connections 

DC14 

CLOCK 
VP 

CLOCK 
INHIBIT 

goo''" 
I/PREF 800mV' 

ClOCK~--.l.. 
I/P ! 

,~~~;h r- -~ .. ~~~ 
OUTPU~ _~ .. :~~ 

Fig. 2 Logic diagram and timing 

f;=t=F::::::~:C=J~20k 
~~G 

50ni/P 

-+.---.+------VEE 

Fig.3 Tesf circuit 
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SP8675j6j7 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 
Supply voltage 6.8V ±0.3V 
Clock input AC coupled, self-biasing 
Clock inhibit input ECl III compatible 
Output ECl II compatible 
Tamb 'S' grade 0 'C to + 70 'C (see note 1) 

'M' grade -40'C to +85'C (see note 1) 
Supply voltage Vcc = OV VEE = -6.8V 
Clock input voltage 400mV to 1.2V (peak to peak) 

Value 
Characteristic Units Conditions 

Min. Typ. Max. 

Max. i/p frequency SP8675 1.0 GHz 400mV to 1,2V p-p 
SP8676 1.1 GHz 600mV to 1.2V p-p 
SP8677 1.2 GHz 600mV to 1.0V p-p 

Min i/p frequency 200 MHz Sine wave input 400mV p-p 
150 MHz Sine wave input 600mV p-p 

Min slew rate for square 
wave input 200 V/Jlsec 
Clock i/p impedance 400 0 At low frequency 
Inhibit input reference 
level -1.3 V At 25°C compatible with 

ECl III throughout the 
temperature range 

Inhibit input pulldown 
resistor (internal) 6 kO 
Output pulldown resistor 
(internal) 3 kO 
Power supply drain 
current 70 95 mA at 25°C 

NOTES 

1. The SP8677M is tested at Tcase = -40°C to +85°C. The SP8677M requires a suitable heatsink to be connected during operation. 

SP'.15

k
" ECl 

O/P 10k O/P 

2<k 

-6·8',1 

Fig.4 SP8675 to ECLTOK interface 

~ ~ERMAI. CONOUCTNG .... STE OR EPCXY TO PC BOARD GROUND PLANE 

DOUBLE SIDED PC BOA.RD 

Fig.5 Heat sink for 'M' grade devices 
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SP8685 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8685A, B&M 
UHF PROGRAMMABLE DMDER 500MHz -=- 10/11 

The SP8685 A, B & M are high speed programmable 
- 10/11 counters operating at an input frequency of up to 
500 MHz over the temperature ranges -550 C to +1250 C 
('A' grade), OOC to +700 C ('B' grade) and -400 C to +850 C 
respectively _ 

The clock input is biased internally and is coupled to 
the signal source by a capacitor. The input signal path is 
completed by an input reference decoupling capacitor 
which is connected to earth. 

The division ratio is controlled by two PE inputs. The 
counter will divide by 10 when either input is in the high 
state, and by 11 when both inputs are in the low state. 
These inputs are compatible with standard ECl 10K inputs 
and have the same temperature characteristics. Both inputs 
have nominal 4.3kn internal pull down resistors. 

The true and inverse outputs· are compatible with 
standard ECl II outputs. They may be used to drive ECl 
10K circuits by the inclusion of two resistors as shown in 
Fig.4. 

When using the device as a divide-by-ten prescaler the 
inverse output (o/p) should be connected to a PE input. 

Clock Q I Q2 Q3 Q4 

Pulse 

1 l H H H 
2 l l H H 
3 l l l H 
4 H l l H 
5 H H l H 
6 l H H l 
7 l l H l 
8 l l l l 
9 H l l l 

10 H H - !-- l r-- ---- -'H-' 11 Lt!. _t!. -!::!- ~ 
Table 1 Count sequence r 

Extra state 

- Div 
PEl PE2 Ratio 

l l 11 
H l 10 
l H 10 
H H 10 

Table 2 Truth table for control inputs 

INTERNALLV CO~NERTOR-
00 NOT USE 

Fig. 1 Pin connections 

DG16 

PE;" ~: DC,. Cp Cp (P alP 

OP 
"1 

Fig. 2 Logic diagram SP8685 

FEATURES 

• Full temperature range operation: 

'A' grade -550C to + 1250C 
'B' grade OOC to +700C 
'M' grade -400C to +850C 

• Self Biasing CP Input 
• Wide Input Dynamic Range 
• Control Inputs ECl 10K - Compatible 

• low Propagation Delay 
• True and Inverse Outputs Available 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage V ce - VEE 
Input Voltage, PE inputs 

OV to +8V 

OV to Vce 
Input voltage, CP input 
Output current 

2V peak-to-peak 
20mA 

Operating junction temperature 
Storage temperature 

+150°C 
-55°C to +150°C 
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SP8685 

ELECTRICAL CHARACTERISTICS 
PE inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test conditions (unless otherwise stated) 
Tamb 'A' grade -550 C to +1250 C 

'8' grade OOC to + 700 C 
'M' grade -400 C to +850 C 

Supply voltages: Vee = +5.2V ±0.25V 

VEE = OV 
Clock input voltage: 400mV to 800mV (p.p) 

Characteristic 
Min. 

Max i/p frequency 500 
Min i/p frequency 
Min. slow rate for square wave input 
Propogation delay 
(clock i/p to device o/p) 
PE input reference level 
Power supply drain current 
PE input pulldown 
Resistors 
Clock i/p impedance 
(i/p to i/p ref low frequency) 

Value 
Units Conditions 

Typ. Max. 

MHz Vee = +5.2V 
40 Sinewave Input 

100 Vips 

4 ns 
+3.9 V Vee = +5.2V, 25°C 
45 60 rnA Vee = +5.2V, 25°C 

4.3 Kn 

400 n 

Fig. 3 Test circuit 

APPLICATION NOTES DIP} 
47 

EClIQkl/P 

'5k 

VEE 

Fig. 4 SP8685 output - ECL 10K ilp and ECLII (or ECL 10K 
alps unloaded) - ECL 10K ilp 

--.... ----------VCC ·+5V) 

2N5771 OR BeY71 

~> 

_____ ....... _____ ~ __ --4_VEE OV 

Fig. 5 TTL olp - SP8685 PE ilp; SL8685 alp - TTL ilp. 
132 (Total delay from SP8685 clock ilp to Schottky gate 

alp = 15ns, typ.) 

At an input frequency of 500 MHz the control loop 
delay time (SP8685 o/p to PE iip) is approximately 16 ns. 
This will be a severe problem if TTL is used in the control 
loop. 

........ ------.... -.------I.-VEE 

Fig. 6 Divide-by·20122. Control loop delay time approximately 
40ns. 

• Eel I' SPIOll. 

- ....... -------........--VEE 

Fig. 1 Divide·by-20/21. Control loop delay time approximately 
30ns using SP1034. 



SP8690/5 

OPLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DMDERS 

SP8690A,B & M 200MHz.;-10/11 

AC COUPLED VHF, LOW POWER, PROGRAMMABLE DMDERS 

The SP8690 A, 8 & M are divider circuits that can be 
logically programmed to divide by either 10 or 11. 

The device is available over three temperature ranges: 
'A' grade is -55 C to + 125 C and the '8' grade is 0 C 
to +70 C and the 'M' grade is -40 C to +85 C. 

The clock inputs can be either single or differentially 
driven and must be AC-coupled to the signal source. If 
single driven then the unused input must be decoupled 
to the earth plane. The device will self-oscillate if no 
input is present; to prevent this, a 68kO resistor 
should be connected from pin 1 or 16 to OV. This will 
reduce the sensitivity of the device by approximately 
100mV p-p. _ 

The division ratio is controlled by two PE inputs 
which are ECL III and ECL 10K compatible throughout 
the temperature range. The device will divide by ten 
when either input is high and by eleven when both 
inputs are low. These inputs may be interfaced to TIL 
and CMOS by the inclusion of 2 resistors, as shown 
in Fig. 3. There is a free collector, saturating output 
stage for interfacing with either TTL or CMOS, 
together with true and inverse outputs with ECL II 
compatible levels. These may be interfaced to ECL 10K 
as shown in Fig. 4. 
Th~evice m'!Y..be used as a fixed -:-10 by connec

ting 04 to one PE input. 
If the 0 -. 1 transition of 04 (or the 1 - 0 trarrsition of 

04) is used to clock the next stage then this will give 
the maximum loop delay for control, i.e. 10 clock 
periods minus the internal delays. 

Division ratio 

liP 11 10 10 10 

--
PEl L H L H 

PE2 L L H H 

N/C TTL/CMOS alP 

N/C N/C 

"""~!D' · ~~""" 
OIP lOLl 0iP 1041 D C16 

Fig. 1 Pin connections 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55°C to --:-125C 
'8' Grade OQC to + 70 'C 
'M' Grade -:-40°C to -;.-85 cC 

DG16 

• Toggle Frequency in Excess of 200MHz 
• Power Dissipation 70mW Typical 
• ECL Compatibility on All Inputs 
• Capacitively Coupled Clock Input for 

Synthesiser and Counter Applications 
• True and Inverse Outputs Available with 

ECL Compatibility 
• Output Available for Driving TTL or CMOS 

Count sequence 

01 02 03 04 

L H H H 

L L H H 

L L L H 

H L L H 

H H L H 

L H H L 

L L H L 

L L L L 

H L L L 

H H L L 

H H H H Extra state 

Fig.2 Logic diagram 
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SP8690j5 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 

Tamb 'A' grade -55'C to +125°C 
'S' grade O'C to +70°C 
'M' grade _40DC to +85°C 

Supply voltage Vee = +5V ±0.25V 
VEE = OV 
Clock I/P voltage 400mV to 800mV peak to peak 

Pin 16 (decoupled to OV) 

Value 

Characteristic Units Conditions 
Min. Typ. Max. 

Max. toggle frequency 200 MHz 
Min. freq. with sine wave clock 

input 15 MHz 
Min. slew rate of square wave 
liP for correct operation 40 V/flS 
J5!" input levels 

VINH +4.1 +4.5 V Vcc=+5V 
VINL 0.0 +3.5 V Tamb=+25°C (note 1) 

Q4 & Ci4 output voltage levels Tamb= +25 °C (note 2) 
VOH 4.15 V lout (external) = OmA 
VOL +3.5 V (There is internal circuitry equivalent to 

a 3.8kG pulldown resistor on each 
output) 

TTL/CMOS output voltage 
levels 

VOL +0.4 V Sink current 3.2mA on 
VOH see TIL output 

note 3 
Input pulldown resistors between 
input pins 2 & 3 and -ve rail 10 kG 
Power supply drain current 14 mA Vcc=+5V; Tamb=25°C 
Impedance of clock I/P 1.6 kG in=OHz 
Clock to TTL output delay 
(O/P -ve going) 22 ns 8mA sink current 
Clock to TTL output delay 
(O/P -ve going) 8 ns TIL output 
Clock to ECl output delay 6 ns 
Set up time 2 ns See note 4 
Release time 4 ns See note 5 

NOTES _ 
1. The PE reference voltage level is compatible with ECl II and ECl 10k over the specified temperature range. 
2. The Q4 and 64 output levels are compatible with ECl II and ECl 10k over the specified temperature range. 
3. The TTL/CMOS output has a free collector. and the high state output voltage will depend on the supply that the collector load is 

taken to. This should not exceed + 12V. 
4. Set up time is defined as the minimum time that can elapse between a l-H transition of a control input and the next l-H clock 

pulse transition to ensure that the -;.-1 0 mode is forced by that clock pulse. 
5. Release time i5 defined as the minimum time that can elapse between a l-H transition of a control input and the next l-H clock 

pulse transition to ensure that the -;.-11 mode is forced by that clock pulse. 
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SP8690 
PEINPUT 

Fig.3 TTL/CMOS interface 

SP86CJJJ:91 ECL10k 
0, ~, liP 

3k 

OV 

Fig.4 ECL 10K output interface 



----------t---~---t_YCC(·5YI 

--~--4-_!_+_-4-~--_+--_t_VEE IOVI 

Fig.S Test circuit for dynamic measurements 

SP8690/5 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage!Vee-VEE! 
Input voltage VIN d.c. 

Output current lout (Q4 & Q4) 
Maximum junction temperature 
Storage temperature range 

V8 
Not greater than the 
supply voltage in use 
lOmA 
150°C 
-55°C to +150o C 
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SP8695 

.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8695 A B & M 200 MHz + 10/11 

DC COU PLED VHF, LOW POWER, PROGRAMMABLE DMDERS 

The SP8695 A, B & M are divider circuits that can be 
logically programmed to divide by either 10 or 11. 

The device is available over two temperature ranges, 
'A' grade is -55 C to j 125 C, the 'B' grade is 0 C to 
f-70 C and 'M' grade is -40 C to i 85 C. 

The clock inputs are ECl II, III & 10K compatible 
throughout the temperature range (see note 1]. 

The division ratio is controlled by two PE inputs 
which are ECl III and ECl 10K compatible throughout 
the temperature range. The device will divide by ten 
when either input is high and by eleven when both 
inputs are low. These inputs may be interfaced to TTL 
and CMOS by the inclusion of 2 resistors, as shown 
in Fig. 3. There is a free collector, saturating output 
stage for interfacing with either TTL or CMOS, 
together with true and inverse outputs with ECl II 
compatible levels. These may be interfaced to ECl 10K 
as shown in Fig. 4. 
Th~evice ma'y'be used as a fixed : 10 by connec

ting Q4 to one PE input. 
If the 0 - 1 transition of Q4 (or the 1 - 0 transition of 

li4) is used to clock the next stage then this will give 
the maximum loop delay for control, i.e. 10 clock 
periods minus the internal delays. 

Division ratio 

lIP 11 10 10 10 

--
PEl L H L H 

PE2 L L H H 

CLOCK liP 0' "CLOCKI/P 
PEl N/C 

PE2 N/C 

N/C N/C 

Vee VEE 
N/C TTL/CMOS DIP 

N/C N/C 

DIP taL) 07P jQ'l;") 

. DC16 DG16 

Fig. 1 Pm connections 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55"C to +125 c C 
'B' Grade O"C to + 70°C 
'M' Grade -40 c C to +S5 c C 

• Toggle Frequency in Excess of 200M Hz 
• Power Dissipation SOmW Typ. 
• ECl Compatibility on All Inputs 
• Excellent low Frequency Operation 
• True and Inverse Outputs Available with 

ECl Compatibility. 
• Output Available for Driving TTL or CMOS 

Count sequence 

0 1 02 03 94 
L H H H 

L L H H 

L L L H 

H L L H 

H H L H 

L H H L 

L L H L 

L L L L 

H L L L 

H H L L 

H H H H Extra state 

Fig.2 Logic diagram 
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SP8695 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 

Tamb 'A' grade -55'C to +125°C 
'B' grade O'C to +70°C 
'M' grade -40'C to +85°C 

Supply voltage Vee = -i-5V ::::0.25V 
VEE = OV 

Value 

Characteristics 
Min. Typ. 

Max. toggle frequency 200 
Min. freq. with sine wave clock 

input 1 
Min. slew rate of square wave 
I/P for correct operation 3 
Clock I/P voltage levels 

VINH ,4.0 
_ VINL --:-3.4* 
PE input levels 

VINH ·:...4.1 
VINL 0.0 

Q4 & Q4 output voltage levels 
VOH ,4.15 
VOL 

TTL/CMOS output voltage levels 
VOL 
VOH see 

note 4 
Input pulldown resistors between 

input pins 1,2,3 & 16 and 
-ve rail 10 

Power supply drain current 16 
Clock to TTL output delay 
(O/P·ve going) 22 
Clock to TTL output delay 
(O/P -ve going) 8 
Clock to ECl output delay 6 
Set up time 2 
Release time 4 

NOTES 

Units Conditions 
Max. 

MHz 

MHz 

V/J.lS 

4.2* V Vref=+3.8V 
+3.6 V at Tamb=25 c C (note 1) 

+4.5 V Tamb=+25°C (note 2) 
+3.5 V 

Tamb=+25'C (note 3) 
V lout (external)=OmA 

+3.5 V (There is internal circuitry equivalent to 
1 3.8kO pulldown resistor on each output) 

·.;-·0.4 V Sink current 3.2mA on TTL output 

kO 
mA Vcc=+5V; Tamb=' +25 'C. 

ns 8mA sink current 

ns TTL output 
ns 
ns See note 4 
ns See note 5 

1 This reference level of 3.8V will enable the clock inputs to be driven from ECL II. III & 10K when their outputs are sinking 3mA 
The Input reference voltage IS compatible with ECL II. III and 10k over the specified temperature range. 
The pt reference voltage level IS compatible with EeL II and 10k over the specified temperature range. 

') The O~ Jnd 64 output Icvel$ are compatible vv!th Eel II and Eel 10k over the specified temperature range. 
4. The TTL/CMOS output has a free collector. and the high state output voltage will depend on the supply that the collector load is 

taken to. ThiS should not exceed 12V. 
Set up time IS defined as the minimum lime that can elapse between a L-H transition of a control input and the next L-H clock 
pulse transition to ensure that the -;.-1 0 mode is forced by that clock pulse. 
Release time IS defined as the minimum time that can elapse between a L-H tranSition of a control input and the next L-H clock 
pulse transltlun to ensure that the -;.-11 mode is forced by that clock pulse. 

*Hlgh frequency limits only. 
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SP&69S 
PE INPUT 

Fig.3 TTL/CMOS interface 

5~:3(j~,5 ~91 i;pL 10k 

3k 

OV 

Fig.4 ECL 10K output interface 



ABSOLUTE MAXIMUM RATINGS 

Supply voltage Vee-VEE 
Input voltage VIN d.c. 

Output current lout (04 & 04) 
Maximum junction temperature 
Storage temperature range 

V8 
Not greater than the 
supply voltage in use 
10mA 
150 C 
-55 C to . 1 50 C 

SP8695 

--+-----+----", ). 

Fig.5 Test circuit for dynamic measurements 
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SP8720 

OPLESSEY SP8000 SERI ES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP 8720 A, B & M 
UHF PROGRAMMABLE DIVIDER 300 MHz-:-3/4 

The SP8720 A. B & M are high speed programmable 
-:-3/4 counters operating at an input frequency of up to 
300MHz over the temperature ranges -55°e to 
+ 125°C, O°C to + 70 0 e and -40°C to +85°C 
respectively. 

The clock input is biased internally and is coupled to 
the signal source by a capacitor. The input signal path 
is completed by an input reference decoupling capacitor 
which is connected to earth. 

The division ratio is controlled by two PE inputs. The 
counter will divide by 3 when either input is in the high 
state, and by 4 when both inputs are in the low state. 
These inputs are compatible with standard ECl 10K 
inputs and have the same temperature characteristics. 
Both inputs have nominal 4.3kn internal pulldown 
resistors. 

The true and inverse outputs are compatible with 
standard ECl II outputs. They may be used to drive 
ECl 10K circuits by the inclusion of two resistors as 
shown in Fig. 4. 

When using the device as a divide-by-three prescaler 
the inverse output (Q2) should be connected to a PE 
input. 

FEATURES 

• Full temperature range operation: 
'A' Grade-55°C to+125°C 
'B' Grade O°C to + 70°C 
'M' Grade - 40°C to + 85°C 

• Self Biasing CP Input 
.Wide Input Dynamic Range 
• Control Inputs ECl 10K - Compatible 
• low Propagation Delay 
.True and Inverse Outputs Available 

ABSOLUTE MAXIMUM RATINGS 

Power supply "l,lQltage I Vee - VEE I 
Input voltage, PE inputs 
Input voltage, CP input 
Output current 

OV to +8V 
OV to Vee 
2V peak-to-peak 
20mA 
+150°C Operating junction temperature 

Storage temperature -55°C to + 1500 e 

ClOCKI/P~PI/PREf 
Pfi 1 15 NC 

PEl, lL NC 

NC, 13 NC 

Vee 5 12 Vu 

NC • 11 NC 100 NOT CONNECT) 

NC [ 7 "~NC 

O/PIO,)! -.. _B ___ 9.-P Ii7i'lnil 

Fig. 1 Pin connections (top view) 

Fig. 2 Logic diagram SP8720 

Clock Ql Q2 Pulse 

1 l H 
2 l l 
3 H l 

De16 
DG16 

Q2 

4 ~Ij= = =-_F£~ r-- Extra State 

Table 1 Count sequence 

-
PE2 Div PEl Ratio. 

l l 4 
H l 3 
l H 3 
H H 3 

Table 2 Truth table for control inputs 
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SP8720 

ELECTRICAL CHARACTERISTICS 

PE inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test conditions (unless otherwise stated) 
Tamb 'A' Grade: -55°C to +125°C 

'S' Grade: O°C to + 70°C 
'M' Grade: -40°C to + 85°C 

Supply voltages: Vcc = + 5.2V ±0.25V 
VEE=OV 

Clock input voltage: 400mV to 800mV (p-p) 

Characteristic 

Max. i/p frequency 
Min.i/p frequency 
Min. slew rate for square wave input 
Propagation delay 
(clock i/p to device o/p) 
PE input reference level 
Power supply drain current 
PE input pull down 
resistors 
Clock i/p impedance 
(i/p to i/p ref. low frequency) 

Value 

Min. Typ. 

300 

4 
+ 3.9 

40 

4.3 

400 

Fig. 3 Test circuit 

APPLICATION NOTES 

When operating the SP8720 in a synthesiser loop at 
300M Hz, the delay time through the programmable di
vider controlling the SP8720 is approximately 5.5ns, 
and will require ECL. 

The simple passive interface from the output of the 
SP8720 into ECl 10K logic is defined in Fig. ~ 

If TTL is required, the input interface to the PE pins, 
and the outP'Jt of the SP8720 into TTL, is shown in 
Fig.5. 

142 

Max. 

40 
100 

55 

Units Conditions 

MHz Vcc= + 5.2V 
Sinewave Input 

V/jJs 

ns 
V Vee = + 5.2V, 25°C 
rnA Vee = + 5.2V, 25°C 

kO 

0 

O/P

k 1.7 

ECl10kIJP 

lSk 

VEE 

Fig. 4 



SP8720 

----T""--~---------VCCI+5VI 

10 
TTL liP 

-----~-------<I---~-VEE OV 

Fig. 5 

--l--------1-------L--vEE 

Fig. 6 Divide by 618 Control loop delay time approximately 20ns at 300MHz lIP frequency 

PACKAGE DETAILS 
Dimensions are shown thus: mm{in) 

16 LEAD OIL_ 

DG18 DC16 
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SP8725 

• PlESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH-SPEED DIVIDERS 

SP 8725 A, B & M 
UHF PROGRAMMABLE DIVIDER 300MHz -;- 3/4 

In frequency synthesis it is desirable to start pro
grammable division at as high a frequency as possible, 
because this raises the comparison frequency and so 
improves the Qverall synthesiser performance. 

The SP8725 series are UHF integrated circuits that 
can be logically programmed to divide by either 3 or 4 
with input frequencies up to 300M Hz. The design of 
very fast fully programmable dividers is therefore greatly 
simplified by the use of these devices and makes them 
particularly useful in frequency synthesisers operating 
in the UHF band. 

All inputs and outputs are ECl-compatible through
out the temperature range: the clock inputs and 
programming inputs are ECl 10K-compatible while the 
two complementary outputs are ECLlI-compatible to 
reduce power consumption in the output stage. ECl 
10K output compatibility can be achieved very simply, 
however (see Operating Notes). _ 

The division ratio is controlled by tWQ...PE inputs. 
The counter will divide by 3 when either PE input is in 
the high state and by 4 when both inputs are in the low 
state. Both the PE inputs and the clock inputs have 
nominal 4.3k n pulldown resistors to VEE (negative 
rail). 

FEATURES 

• Military and Industrial Variants 
II 300 M Hz Toggle Frequency 
• low Power Consumption 
• ECl Compatibility on All I IPs and 0 IPs 
.. low Propagation Delay 
• True and Inverse Outputs 

QUICK REFERENCE DATA 

• Temperature Ranges: 
'A' Grade- 55 DC to + 125DC 
'S' Grade ODC to + 70DC 
'M' Grade -40°C to +85 DC 

II Supply Voltag 3 I Vcc - VEE I 5.2V 
• Power Consumption 250mW Typ. 
• Propagation Delay 3ns Typ. 

ClOCKI/P[~PClOCKI/P 
PEl [ 2 'SpNC 

m[3 lLPNC 

Nt( , 13 PNC 

Vee [ S 12 P Vu 

NC [ • "p NC 100 NOT CONNECT) 

Nt[ 7 lOpNC 

a/Pia,) [ 8 9 p07PIQ,") 

DC16 DG16 

NOTE: UNUSED PINS (EXCEPT BAND 9) MAY BE CON
NECTED TO VEE: THIS WILL REDUCE CLOCK BREAK
THROUGH ON THE OUTPUTS. PINS BAND 9 SHOULD 
BE LEFT OPEN-CIRCUIT WHEN NOT IN USE. PIN 11 IS 
INTERNALLY CONNECTED AND MUST ALWAYS BE 
LEFT OPEN-CIRCUIT. 

Fig. 1 Pin connections (top) 

Fig. 2 Logic diagram (positive logic) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage IVee - VEEI 
Input voltage Vin (d.c.) 

Output current lout 
Max. junction temperature 
Storage temperature range 

8V 
Not greater than the 
supply voltage in use. 
20mA 
+150oC 
-55 DC to + 175°C 
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SP8725 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: 'A' Grade -55°C to +125°e 

'B' Grade ooe to + 70°C 
'M' Grade -40oe to 85°C 

Supply coltage (see note 1) : Vcc = OV 
VEE = -5.2V 

Static Characteristics 

Charactistic Min 

Clock and PE input voltage 
levels 

VINH -1.10 
VINl -1.85 

Input pulldown resistance, between 
pins 1, 2, 3 and 16 and VEE 
(pin 12) 
Output voltage levels 

VOH -0.85 
Val 

Power supply drain current 

NOTES 

Value 

Typ. Max. Units Conditions 

-0.81 V Tamb = +25°C, 
-1.50 V see note 

4.3 ko 

V Tamb = +25°C, 
-1.50 V see note 3. 

lout (external) = OmA 
(There is an internal 
circuit equivalent to 
a 2k 0 pulldown resistor on 
each output) 

45 60 mA 

1. The devices are specified for operation with the power supplies of Vcc = OV and VEE = -5.2V ± 0.25V. which are the normal ECl 
supply rails. They will also operate satisfactorily with TIL rails of Vee = +5V ± 0.25V and VEe =OV. 

2. The'input reference voltage has the same temperature coefficient as ECll1i and ECl10K. 
3. The output voltage levels have the same temperature coefficients as EClll output levels. 

Dynamic Characteristics 

Value 

Characteristic Min. Typ. Max. Units Conditions 

Clock input voltage levels 
VINH -1.10 -0.90 V Tamb = +25°C, 
VINL -1.70 -1.50 V see note 4 

Max. toggle frequency 300 MHz 
Min. frequency with 
sinewave clock input 10 MHz 
Min. slew rate of square wave 
input for correct operation 
down to OMHz 20 V/IJS 
Propagation delay 
(clock input to device output) 3 ns 
Set-up time 1.5 ns See note 5 
Release time 1.5 ns See note 6 

NOTES 
4. The devices are dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as ECl III 

and ECl1 OK. and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes 
of 400 and 800 mV p-p about that reference. over the full temperature range. 

5. Set-up time is defined as the minimum time that can elapse between a l- H transition of a control input and the next l- H clock 
pulse transition to ensure that the -:-3 mode is forced by that clock pulse (see Fig.3). 

6. Release time is defined as the minimum time that can elapse between a H - l transition of a control input and the next l- H clock 
purse transition to ensure that the -:-4 mode is forced by that clock pulse (see Fig. 4.) 
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OPERATING NOTES 

The SP8725 range of devices are designed to 
operate in the UHF band and therefore PCB layouts 
should comply with normal UHF rules, e.g. non-induc
tive resistors and capacitors should be used, power 
supply rails decoupled, etc. 

All clock and control inputs are compatible with 
ECl III and ECl 10K throughout the temperature 
range. However, it is often desirable to capacitively
couple the signal source to the clock, in which case an 
external bias network is required as shown in Fig. 6. 

The -7-3/4 requires ECl control logic at the maximum 
input frequency, but can be controlled by a TTL fully 
programmable counter at a reduced input clock 
frequency. When used the outputs and inputs must be 
interfaced to TTl. The input TTL to ECl interface is 

CONOITIONS Pi: 1 lOW 

ClOCK'IP~ 
- ;;;,:;
PE2~-'·: 

SfJ uP.... r-
liME ' ,,-------

• Q Q/P ---1Jf so.'. 

: : 
CLOCK TO---' 10-. 
O/P CELAV I I 

Fig. 3 Set-up timing diagram 

CONDITIONS PE, lOW 

ClOCK'IP~ 
:, :, PE -;:q ..... -+-___ --;.-

2 :' 
RElEAse ..... 
TIME I ~ 

_~ ___ ---'--'~ 50-I. 

I I CLOCK TOOUTPUT 
......-- DElAY 

Fig. 4 Release timing diagram 

Clock Q1 Q2 
Pulse 

1 l H 
2 l l 
3 H l 
4 ~-fC~ _~ll~~ - Extra State 

Table 1 Count sequence 

SP8725 

accomplished with two resistors as shown in Fig. 7. 
The output ECl to TTL interface requires some gain 
and therefore uses a transistor. This interface as shown 
on Fig. 7, gives the true output; the inverse can be 
obtained by interchanging the 02 and 02 outputs. The 
output interface will operate satisfactorily over the 
full military temperature range (-55°C to + 125°C) 
at frequencies in excess of 35M Hz. It has a fan out of 
one and the propagation delay through the divider plus 
the interface and one Schottky TTL gate is approxi
mately 10ns. At an input frequency of 200M Hz this 
would only leave about 5ns for the fully programmable 
counter to control the -7-3/4. The loop delay can be 
increased by extending the -7-3/4 function to, say, 
-7-12/13 or -7-"24/25. 

--~----~_-~----...r-Vcc 10.1 

-"""T-~-+-H~---i--+---+-"EEI-S·2VI 

.I0"~ 

Fig. 5 Test circuit for dynamic measurements 

- -- Div 
PE1 PE2 Ratio. 

l l 4 
H l 3 
l H 3 
H H 3 

Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the l- H transition from 02 or the H-l 
transition from 02 is used to clock the stage controlling 
the -7-3/4 circuit. The loop delay is 3 clock periods minus 
the internal delays of the -7- 3/4 circuit. 
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SP8725 

The SP8725 device O/Ps are compatible with Eel 
II levels when there is no external load. They can be 
made compatible with Eel III and Eel 10K with a 
simple potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatible 
with Eel III and Eel 10K. The interface circuit of Fig. 8 
can also be used to increase noise immunity when 
interfacing from Eel III and Eel 10K outputs at low 
current levels to Eel III and Eel 10K inputs. 

I
VCC 

56 
5. 

SIGNAL 
SOURCE ---I CLOCK 

47. 

VEE 

Fig 6. Recommended input bias configuration for capacitive 
coupling to a continuous 50 0 signal source 

PACKAGE DETAILS 
Dimensions are shown thus: mm(in) 

16 LEAD CERAMIC Oil 

DG18 
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--~--_._---------VCCI+5VI' 

-----~--------------VEE ov 

Fig. 7 TTL to EeL and EeL/TTL interfaces (for SP8725 
device and TTL operating from the same supply rails) 

ECIIIl DIP 

" 

's. 

VEE 

Eel m COMPATIBLE lIP 

Fig. 8 EeL /I to EeL /1/ interface. 

t6 U:AO' DILUON 

Det6 



SP8735j6 

• PLESSEY SP 8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8735 B +8 AT 600MHz WITH BINARY OUTPUTS 

SP8736 B +8 AT 500MHz WITH BINARY OUTPUTS 

The SP8735B and SP8736B are divide-by-eight 
circuits with binary outputs for operation from DC 
up to specified input frequencies of 600 MHz and 
500 MHz respectively over a guaranteed temperature 
range of O°C to + 70 G C. 

These devices, optimised for counter applications in 
systems using both ECl and TTL, are intended to be 
operated between OV and -5.2V power rails and to 
interface with TTL operating between OV and +5V. 
The binary outputs and one of two carry outputs are 
TTL-compatible, while the second carry output is ECl
compatible. The clock input, which is normally capaci
tively coupled to the signal source, is gated by an ECl 
III/Eel 1 OK compatible input. The TTL-compatible reset 
forces the 0000 state regardless of the state of the other 
inputs. 

FEATURES 

• Direct Gating Capability at up to 600 MHz 
• TIL Compatible Binary Outputs 
• TIL and ECl Compatible Carry Outputs 
• Power Consumption less Than 450mW 
• Wide Dynamic Input Range 

APPLICATIONS 

• Counters 
• Timers 
• Synthesisers 

QUICK REFERENCE DATA 

• Power Supplies: Vee OV 
Vee-5.2V ± 0.25V 

• Range of Clock Input Amplitude: 400 - 800 
mVp-p 

• Operating Temperature Range: 
O°Cto 70°C 

• Frequency Range with SinusoidalljP: 40-
600MHz (SP8735) 

• Frequency Range with Square Wave IjP : 
DC to 600MHz (SP8735) 

BIASOECOUPLING [ , 

A' 0 PITTl-COMPATIBLEI [ 2 

RESET ITTl-COMPATIBLEI l 

- '; p CLOCK INHIBIT I P .Eel CO',lP':'TI8LE 

'P NC 

'i.p CLOCK INPUT 

NC [, 'J P NC 

NEGATIVE SUPPLY 1-52VI [ , '; P POSITIVE SUPPLY .Ov. 

NC [ 6 II P TTL CARRY a P 

60 PITTl-CO\\PATIBLEI [ 7 10 ~ NC 

NC [ 8 9 P CARRY 0 P IEel-COMPATiBLE, 

~--.. Oe16 OG16 

Fig. 1 Pin connections (viewed from top) 

n 9 
TTL Eel 

CA.RRY CARRY 
DIP DIP 

Fig.2 SP8735/6/ogic diagram 

ECLC'RRY~ECL!!COMP'"BLE O/P 

" 
Eel ill OR 10k COMPATIBLE 

'5k 

IJEE;-521J 

Fig.3 ECL /I to ECL 10K interface 

* FOR A,AND B OU~PuTS R: 9 .. 01\ 
FOR CARRY TTL OUTPUT, R: 29~(\ 

Fig. 4 TTL output circuit diagram 
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SP8735/6 

ELECTRICAL CHARACTERISTICS (All types except where otherwise stated) 

Test Conditions (unless otherwise stated) : 
Tamb O°C to + 70°C 
Power Supplies Vee OV 

VEE -5.2V ±0.25V 

Characteristic 

Clock input (pin 14) 
Max. input frequency 

SP8735B 
SP8736B 

Min. input frequency with 
sinusoidal liP 

Min. slew rate of square wave for 
correct operation down to DC 

Clock inhibit input (pin 16) 
High level (inhibit) 
Low level 
Edge speed for correct operation at 

max. clock liP frequency 
Reset input (pin 3) 

High level (reset) 
Low level 
Reset ON time 

TTL outputs A & B (pins 2 & 7) 
Output high level 
Output low level 

TTL carry output (pin 11) 
Output high level 

Output low level 
ECl carry output (pin 9) 

Output high level 
Output low level 

Power supply drain current 

Min. 

600 
500 

-0.960 

Value 

Typ. 

See note 2 

100 

+2.4 

+2.4 

-0.975 

70 

Conditions 
Max. Units 

40 

100 

-1.650 

2.5 

+0.4 

+0.4 

MHz Input voltage 400-800mV pop 
MHz 

MHz 

V/jls 

V Tamb = +25°C (see note 1) 
V 

ns 110% to 90% 

See note 2 
V 
ns 

V 10k Q resistor and 3 TTL gate 
V from OIP to 5V rail (see note 3) 

V 5k Q resistor and 3 TTL gates 
from OIP to +5V rail 

+0.4 V 

V 
-1.375 V 

Tamb = +25"C 
External current = OmA (See 

note 4) 
90 mA VEE - 5.2V 

~ ________________________________ -L ______ L-____ -L ____ ~L-__ ~ __________________________ ~ 

NOTES 

1. The clock inhibit input levels are compatible with the Eel III and Eel 10K levels throughout the temperature ranges specified. 

2. For a high state. the reset input requires a more positive input level than the specified worst case TTL VOH of +2.4V. Resetting 
should be done by connecting a 1.Sk n resistor from the output of the driving TTL gate and only fanning out to the reset input of 
the SPSOOO series devices. 

3. 1 hese outputs are current sources which can be readily made TTL compatible vultages by cunnecting them tu + 5V vid 10k n le
slstors (see Fig. 4). 

4. The Eel carry output is compatible with Eel II throughout the temperature range but can be made compatible with Eel III uSing 
the simple interface shown in Fig. 3. 

TTL O/P 

Fig.5 Typical operating diagram 
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tOOnsMIN 

RESElI/P~ 
~-----------------------

CLOCK INHIBIT 

----~ __________ ~r_ 

O/PB 

TTL CARRV--, .... ____________ --Ir----------,L-

Eel CARRY---.J 

Fig.6 Output waveforms 



OPERATING NOTES 

The devices are intended to be used with TTL and Eel 
in a counting system - the Eel and the decade counter 
being connected between voltage rails of OV and -5.2V 
and the TTL between voltage rails of OV and +5V. 
Provided that this is done Eel and TTL compatibility is 
achieved. (See Figs. 4 and 5) 

The clock is normally capacitively coupled to the 
signal source: a 1000 pF UHF capacitor should be 
adequate. For low frequency operation, the 1000 
pF capacitor should be connected in parallel with a 
higher value capacitor. The bias decoupling (pin 1) 
should be connected to earth via a capacitor - prefer
ably a chip type, but in any case a low inductance type 
suitable for UHF applications. The devices normally 
have an input amplitude operating range far greater than 
the specified 400 to 800 mV p - p. However, if the de
coupling capacitor is not of a UHF type, or itisconnected 
to an earth point that has a significant impedance be
tween the capacitor and the Vee connection, then the 
input dynamic range will suffer and the maximum signal 
for correct operation will be reduced. 

Under certain conditions, the absence of an input 

SP8735/6 

signal may cause the device to self-oscillate. This can 
be prevented (while still maintaining the specified input 
sensitivity) by connecting a 300 resistor between the 
clock input and the positive supply and a 620 0 resistor 
between clock and pin 1. If the transition of either the 
clock input or the clock inhibit input is slow the device 
may start to self-oscillate during the transition. For this 
reason the input slew rates should be greater than 1 OOV / 
I.Is. It should also be noted that a positive-going transi
tion on either the clock input or the clock inhibit will 
clock the device, provided that the other input is in the 
low state. 

The binary outputs give TTL-compatible outputs (fan 
out = 1) when a 10kO resistor is connected from the 
output to the -5V rail. In this configuration the outputs 
will be very slow compared with the clocking rate of the 
counter and so the state on the TTL outputs can only be 
determined when the clock has stopped or is inhibited. 

The fan out capability of the TTL carry output can be 
increased by buffering it with a PN P emitter follower. 
The interface is shown in Fig. 5. 

A typical application is shown in Fig. 7. 

-5'2V O---------+------+-----+-------4-±+-.---" 

Fig.7 600MHz':" 32 with reset and inhibit 
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SP8740 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8740A, B & M 
AC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz -7 5/6 

The SP8740 A. 8 & M are high speed programmable 
75/6 counters operating at an input frequency of up to 
300 MHz over the temperatur~ ranges -55°C to +125°C. 
O°C to +70°C and -40°C to +85°C respectively. 

The clock input is biased internally and is coupled to 
the signal source by a capacitor. The input signal path is 
completed· by an input reference decoupling capacitor 
which is connected to earth. 

The division ratio is controlled by two fiE inputs. The 
counter will divide by 5 when either input is in the high 
state. and by 6 when both inputs are in the low state. 
These inputs are compatible with standard ECl 10K inputs 
and have the same temperature characteristics. 80th inputs 
have nominal 4.3kU internal pulldown resistors. 

The true and inverse outputs are compatibie with 
standard ECl II outputs. They may be used to drive ECl 
10K circuits by the inclusion of two resistors as shown in 
Fig. 4. 

When using the device as a divide-by-five prescaler the 
inverse output (o/p) should be connected to a PE input_ 

Clock Q l Q2 Q3 Pulse 

1 l H H 
2 l l H 
3 l l l 
4 H l l 
5 H H l 
6 ~H- -"R- -H"j"'r-Extra state 

Table 1 Count sequence 

- PE2 Div 
PEl Ratio 

L L 6 
H l 5 
l H 5 
H H 5 

Table 2 Truth table for control inputs 

Clocki/p ~ lIP REF 

PEl (2 
" 

NC 

PEl [ 3 " NC 

NC [ , 'J NC 

Vee [ ~ '2 VEE 

NC[6 11 NC fda not connect! 

NC[7 10 NC 

alp (0]1 [ 8 , a/p(QJ) 

Ot16 DG16 

NOTE: UNUSED PINS (EXCEPT 8. 9 and 11) MAY BE 
CONNECTED TO VEL THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

Fig. 1 Pin connections 

Fig. 2 Logic diagram SP8740 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55°e to +125°e 
'8' Grade ooe to + 70 0 e 
'M' Grade -40 oe to ,85°C 

• Self Biasing CP Input 
• Wide Input Dynamic Range 
• Control Inputs ECl 10K - Compatible 
• low Propagation Delay 
• True and Inverse Outputs Available 
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SP8740 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input voltage, PE inputs 
Input voltage, CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +8V 

OV to Vee 
2V peak·to·peak 
20mA 
+150°C 
_55°C to +150°C 

ELECTRICAL CHARACTERISTICS 

PE inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test conditions (unless otherwise stated) 
Tamb: 'A' grade -55 C to + 125 'C 

'S' grade 0 C to -L 70'C 
'M' grade-40C to -L85C 

Supply voltages: Vee = +5.2V ±0.25V 
VEE = OV 

Clock input voltage: 400mV to 800mV (p.p) 

Characteristic 
Min. 

Max i/p frequency 300 
Min i/p frequency 
Min. slew rate for square wave input 

Propagation delay 
(clock i/p to device o/p) 
fiE input reference level 
Power supply drain current 
fiE input pulldown 
Resistors 
Clo::.k i/p impedance 
(i/p to i/p ref low frequency) 

Value 
Typ. 

4 
+3.9 
45 

4.3 

400 

Fig. 3 Test circuit 
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Max. 
Units Conditions 

MHz Vee = +5.2V 
40 Sinewave Input 

100 V/JlS 

ns 
V Vee = +5.2V, 25°C 

60 mA Vee = +5.2V, 25°C 

Kn 

n 



APPLICATION NOTES 

When operating the SP8740 in a synthesiser loop at 
300M Hz, the delay time through the programmable divider 
controlling the SP8740 is approximately 13ns. As we 
believe that this delay would be a severe problem with TTL, 
we strongly recommend the use of ECL. 

O/P} 
4' 
. ECll0kllP 

lSk 

VEE 

Fig. 4 

SP8740 

The simple passive interface from the output of the 
SP8740 into ECl 10K logic is defined in Fig. 4. 

If TTL is required, the input interface to the PE pins, 
and the output of the SP8740 into TTL, is shown in Fig. 5. 

-----r---.----------VCCI+SVl 

10 
TTL lIP 

-----~-----~-----''--VEE ov 

Fig. 5 

--l-------..!-------L-vEE 

Fig. 6 Divide by 10/12. Control loop delay 
time approximately 33 ns 
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SP8741 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8741A, B & M 
AC COUPLED UHF PROGRAMMABLE DIVIDERS 300 MHz -7 6n 

The SP8741 A: B & M are high speed programmable 
76/7 counters operating at an input frequency of up to 
300 MHz over the temperature ranges -55°C to +125°C, 
O°C to 70°C and -40°C to +85°C respectively. 

The clock input is biased interrially and is coupled to 
the signal source by a capacitor. The input signal path is 
completed by an input reference decoupling capacitor 
which is connected to earth. 

The division ratio is controlled by two PE inputs. The 
counter will divide by 6 when either input is in the high 
state, and by 7 I when both inputs are in the low state. 
These inputs are compatible with standard ECl 10K inputs 
and have the same temperature characteristics. Both inputs 
have nominal 4.3kn internal pull down resistors. 

The true and inverse outputs are compatible with 
standard ECl II outputs. They may be used to drive ECl 
10K circuits by the inclusion of two resistors as shown in 
Fig. 4. 

When using the device as a divide·by·six prescaler the 
inverse output (o/p) should be connected to a PE input. 

Clock Q l Q2 Q3 Pulse 

1 l H H 
2 l l H 
3 H l H 
4 l H l 
5 l l l 
6 H l L 
7 [li':= =t!:::: ~}[J- I-Extra state 

Table 1 Count sequence 

PEl PE2 Div 
Ratio 

L L 7 
H L 6 
L H 6 
H H 6 

Table 2 Truth table for control inputs 

CIOCkI/P[~PI/PREF 
m (2 ISp NC 

PEl [3 1l.P NC 

NC [L 'Jp NC 

Vee [ '1 11 P VEE 

NC [ I) 1\ P NC(donolconnect) 

NC [ 7 lOP NC 

O/P(Q3J [ B 9P M(Q)I 

NOTE: UNUSED PINS (EXCEPT 8.9 and 11) MAY BE 
CONNECTED TO VEE: THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. DC16 DG16 

Fig. 1 Pin connections 

Fig. 2 Logic diagram 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55°C to + 125°C 
'B' Grade O°C to + 70°C 
'M' Grade -40°C to +85 G C 

• Self Biasing CP Input 
• Wide Input Dynamic Range 
• Control Inputs ECl 10K - Compatible 
• low Propagation Delay 
• True and I nverse Outputs Available 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltagel V cc - V EEl 
Input voltage, PE inputs 

OV to +8V 

OV to Vcc 
Input voltage, CP input 
Output current 

2V peak·to·peak 
20mA 

Operating junction temperature 
Storage temperature 

+150°C 
-55°C to +150°C 
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ELECTRICAL CHARACTERISTICS 

PE inputs - ECL 10K compatible 
Outputs - ECl II compatible 

Test conditions (unless otherwise stated) 

Tamb: 'A' grade -55'e to +125°e 
'B' grade a 'e to + 7aoe 
'M' grade-4a'e to +85°e 

Supply voltages: Vee = +5.2V ±0.25V 

VEE = OV 
Clock input voltage: 400mV to 800mV (p.p) 

Characteristic 

Max i/p frequency 
Min i/p frequency 
Min. slew rate for square wave input 

Propagation delay 
(clock i/p to device o/p) 
PE input reference level 
Power supply drain current 
PE input pulldown 
Resistors 
Clock i/p impedance 
(i/p to i/p ref low frequency) 

APPLICATION NOTES 
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OIF} 
47 

ECllQktlP 

15k 

VEE 

Fig. 4 

Min, 

300 

Value 
Typ, 

4 
+3.9 
45 

4.3 

400 

Fig. 3 Test circuit 

Max. 
Units 

MHz 
40 

100 V/p.s 

ns 
V 

60 mA 

Kn 

n 

o~ 

Conditions 

Vee = +5.2V 
Sinewave Input 

Vee = +5.2V, 25°C 
Vee = +5.2V, 25°C 

SAMPLING 
SCOPE 
500 tiP 

---r--....... --_._-------VCC '+5VI 

~..:::..::.:.:.::.:------'> 10 TTL 

SP861.0/1/21) 
TO !INGlE 
Ttl liP 

---------!.------I..-----<>-\lEE OV 

Fig. 5 



SP8741 

---"-------......... ------4--VEE 

Fig. 6 Divide-by-12114. Control loop delay time approximately 
40ns. 

-~--------4--VEE 

Fig. 1 Divide·by-12113. Control loop delay time approximately 
30ns using SP1034. 

When operating the SP8741 in a synthesiser loop at 
300MHz the delay time through the programmable divider 
controlling the SP8741 is approximately 16ns. As we 
believe that this delay would be a severe problem with TTL, 
we strongly recommend the use of ECL. 

The simple passive interface from the output of the 
SP8741 into ECl 10K logic is defined in Fig. 4. 

If TTL is required, the input interface to the PE pins, 
and the output of the SP8741 into TTL, is shown in Fig. 5. 
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SP8743 

• PLESSEY SP 8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8743B&M 
AC COUPLED UHF PROGRAMMABLE DIVIDER 500 MHz ...;.-8/9 

The SPB743M and B are high speed, programmable -;- B/9 
counters operating at an input frequency of up to 500MHz 
over the temperature ranges -40°C to +B5°C and Oe C to 
70°C respectively. 

The clock input is biased internally and is coupled to the 
signal source by a capacitor. The input signal path is 
completed by an input ref~rence decoupling capacitor 
which is connected to ground. 

The division ratio is controlled by two PE inputs. The 
counter will divide by B when either input is in the high 
state and by 9 when both inputs are in the low state. These 
inputs are compatible with standard ECl 10K inputs and 
have the same temperature characteristics. Both inputs have 
nominal 4.3kn internal pulldown resistors. 

The true and inverse outputs are compatible with 
standard Eel" outputs. They may be used to drive 
ECl 10K circuits by the inclusion of two resistors· as shown 
in Fig. 4. 

When using the device as a divide-by-eight prescaler the 
inverse output (o/p) should be connected to a PE input_ 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage, IVee - VEE I 
Input voltage PE inputs 
Input voltage CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +BV 
OV to Vee 

2V Pop 
20mA 

+150°C 
-55°C to +150°C 

ClOCKI,'P[~PI/PREF 
PEl [2 lIP 

PE1 [ I "p 
[, 'lP 

Vee [~ 12 P VEE 

[ f> liP NC(oONOTCONNECT 

[ 7 lOP 
OPI041 [8 .~ Mill.) 

NOTE: UNUSED PINS (EXCEPT 8. 9 and 11) MAY BE 
CONNECTED TO VEE; THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

Fig. 1 Pin connections 

DG 16 
DC 16 

FEATURES 

II Operating Temperature Range: 

&I 

• • • • 

ooe to 70 0 e ('8' grade) 
-40 o e to +85°e ('M' grade) 

Self Biasing Clock Input 
Wide Input Dynamic Range 
Control Inputs ECl 10K Compatible 
low Propagation Delay 
True and Inverse Outputs Available 

Fig. 2 SP8743 logic diagram 
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Count Sequence 

Q 1 Q2 Q 3 Q4 

L H H H 
L L H H 
H L L L 
H H L L 
L H H L 
L L H L 

~l-= L L ::::Bj-r-
H L L H 
H H L H 

ELECTRICAL CHARACTERISTICS 

PE inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test Conditions (unless otherwise stated): 

Extra state 

TAMB 0 'C to - 70 C ('B' grade) -40~C tq -+- 85'C ('M' grade) 
Supply Voltage Vee = +5.2V ± 0.25V VEE = OV 
Clock Input Voltage 400mV to 800mV p.p 

Characteristics 

Max. i/p frequency 
Min. i/p frequency 
Min. Slew rate for square wave input 
Propag3tion delay (clock i/p to device o/p) 
PE input reference level 
Power Supply drain current 
-
PE input pull down resistors 
Clock i/p impedance 
(i/p to i/p ref. low freq.) 

GENERATOR 

TO SAMPLING 
SCOPE liP 

Valull 

Min. Typ. 

500 

4 

+3.9 
45 
4.3 
400 

" 

Division Ratio 

9 8 8 8 

-
PEl L L H H 
PE2 L H L I-l 

Units Conditions 
Max. 

MHz Vee = +5.2V 
40 Sinewave Input 

100 Vips 
ns 
V Vee = .+5.2V, 25°C 

60 mA Vee = +5.2V, 25°C 
kn 

n 

1"---c==I---l0 '~.-. 
SAMPLING 

SCOPE =:y rl,L-, -~"--Il ---J 

~-~ -1'( -----c==---+

Fig. 3 Test circuit 
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APPLICATIONS INFORMATION 

Interfaces 

O/P} 
47 

15k 

-l-VEE 

Fig. 4 

ECll0k 

liP 

When operating the SP8743 in a synthesiser loop at 
500MHz, the delay time through the programmable divider 
controlling the SP8743 is approximately 12ns As we 
believe that this delay would be a severe problem with TTL, 
we strongly recommend the use of ECL. 

The simple passive interface from the output of the 
SP8743 into ECl 10K logic is defined in Fig. 4. 

If TTL is required, the input interface to the PE pins, 
and the output of the SP8743 into TTL, is shown in Fig. 5. 

Fig. 5 

'''''* . -IN914r 

L 

SP8743 

Sub-Systems 
Fig. 6 SP8743 OIP to TTL liP. Total delay from SP8743 clock liP 

to Schottky gate OIP= 15ns typical. 

Fig. 7 A .;. 32/33 application. Con trolloop delay time approx. 56ns. 

CONTROL 
liP 

* Eel n 

Fig.8 A'c16117 application. Control loop delay time approx. 24ns using SP1034 
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SP8745 

.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP 8745 A, B & M 
DCCOUPLED UHF PROGRAMMABLE DIVIDER 300 MHz + 5/6 

In frequency synthesis it is desirable to start 
programmable division at as high a frequency as possible, 
because this raises the comparison frequency and so 
improves the overall synthesiser performance. 

The SPB745 series are UHF integrated circuits that can 
be logically programmed to divide by either 5 or 6 with 
input frequencies up to 300 MHz. MHz. The design of very 
fast fully programmable dividers is therefore greatly 
simplified by the use of these devices and makes them 
particularly useful in frequ~ncy synthesisers operating in 
the UHF band. 

All inputs and outputs are ECl·compatible throughout 

FEATURES 

• • • • • • 

Military and Industrial Variants. 
300 MHz Toggle Frequency 
low Power Consumption 
ECl Compatibility on All liPs & alPs 
low Propagation Delay 
True and I nverse Outputs 

QUICK REFERENCE DATA 

• Temperature Ranges: 
'A' Grade -55°C to + 125°C 
'B' Grade O°C to + 70°C 
'M' Grade -40°C to + 85°C 

• Supply Voltage 
\Vcc - V EE I5.2V 

• Power Consumption 250mW Typ. 
• Propagation Delay 3ns Typ. 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage IV cc - VEE I BV 
Input voltage V in (d.c.) Not greater than the 

Output current lout 
Max. junction temperature 
Storage temperature range 

supply voltage in use. 
20mA 
+150°C 
_55°C to + 175°C 

the temperature range: the clock inputs and programming 
inputs are ECl III·compatible while the two 
complementary outputs are ECl lI·compatible to reduce 
power consumption in the output stage. Eel III output 
compatibility can be achieved very simply, however (see 
Operating Notes). 

The division ratio is controlled by two fiE inputs. The 
counter will divide by 5 when either PE input is in the high 
state and by 6 when both inputs are in the low state. Both 
the PE inputs and the clock inputs have nominal 4.3kn 
pulldown resistors to VEE (negative rail) 

CIOCk,p(' ~pCI'n'D 
-PEl [< '':; P NC 

PfJ [ ] 1~ ~ NC 

NC [< '3 P NC 

Vee [t ': p VEE 

NC [f, "p NC!llonn'cllllllPtT\ 

NC [7 lOP NC 

o,iG,1 [,.,.8 ___ ' .... b opra,r DC16 DG16 

NOTE: UNUSED PINS (EXCEPT 8. 9 and 11) ~1AY BE 
CONNECTED TO VEE; THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

Fig. T Pin connecrions (rap) 

Fig. 2 Logic diagram (posirive logic) 
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Clock 
0) O2 0 3 Pulse 

PEl PE 2 
Div 

Ratio 

1 L H H L L 6 

2 L L H H L 5 

3 L L L L H 5 

4 H L L H H 5 

5 H H L ,... -- -"H-- =Jl.J" ,.-6 ~fi _ 
Extra state 

Table 1 Count sequence Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the L ~ H transition from 0 3 or the H ~ L 
transition from 03 is used to clock the stage controlling the 
75/6. The loop delay is 5 clock periods minus the internal 
delays of the 75/6 circuit. 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb : (A grade) -55°C to +125°C 

(8 grade) O°C to +70°C 
(M grade) -40°C to 85°C 

Supply voltage (see note 1): Vee OV 

VEE -5.2V 

Static Characteristics 

Characteristic 

Min. 

Clock and PE input voltage levels 

VINH -1.10 

VINl -1.85 

Input pulldown resistance, between 
pins 1. 2. 3, and 16 and VEE (pin 12) 

Output voltage levels 

VO H -0.85 

Val 

Power supply drain current 

NOTES 

Value 
Units 

Typ. Max. 

-0.81 V 
-1.50 V 

4.3 Kr2 

V 
-1.50 V 

50 65 mA 

Conditions 

Tamb = +25°C, 
see Note 2 

Tamb = +25°C, 
see Note 3. 

lout (external) = OmA 
(There is an internal circuit 
equivalent to a 2kn pulldown 
resistor on each output) 

1. The devices are specified for operation with the power supplies of Vee = OV and VEE = -5.2V ± O.25V, which are the normal Eel 
supply rails. They will also operate satisfactorily with TTL rails of Vee = +5V ± O.25V and VEE = OV. 

2. The input reference voltage has the same temperature coefficient as Eel III and Eel 10K. 
3. The output voltage levels have the same temperature coefficients as Eel II output levels. 
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Dynamic Characteristics 

Value 

Characteristic Type Units Conditions 

Min. Typ. Max . 

• Clock input voltage levels 
V1NH All -1.10 -0.90 V Tamb = +25°C, 
V1NL All -1.70 -1.50 V see Note 4 

Max. toggle frequency All 300 MHz 

Min. frequency with 
sinewave clock input All 10 MHz 

Min. slew rate of square wave 
input for correct operation 
down to OMHz All 20 V/J1.S 

Propagation delay 
(clock input to device output) All 3 ns 

Set-up time All 1.5 ns See note 5 

Release time All 1.5 ns See note 6 

NOTES 

4. The devices are dyndmically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as ECl III and 
ECl 10K, and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 
400 and 800 mV p.p about that reference, over the full temperature range. 

5. Set-up time is defined as the minimum time that can elapse between a l ->H transition of a control input and the next L ~H clock pulse 
transition to ensure that the 7:») mode is forced by that clock pulse (see Fig. 31. 

6. Release time is defined as the minimum time that can elapse between a H~L transition of a control input and the next L~H clock puls8 
transition to ensure that the 76 mode is forced by that clock pulse (see Fig. 41. 

CONOI liONS PE 1 lOW 

cLOCKIlP 

- ~ PEz--1 JU I.: 
SETuP~ ,--

TIME ' : "50-./.-------

OO/P~ 
I I 
I 

CLOCK TO ----' I--
DIP DELAV I 

Fig. 3 Set-up timing diagram 

CONDITIONS PEl LOW 

CLOCKI;P 

PE z 9'-+-___ --...;-
RELEASE- ~ 
TIME I 

_-:--___ ...:........;F 
CLOC"; ·OO..;·PU· 

O::"~Y 

Fig, 4 Release timing diagram 

Fig. 5 Test circuit for dynamic measurements 
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OPERATING NOTES 

The SP8745 range of devices are designed to operate in 

the UHF band and therefore PCB layouts should comply 
with normal UH F rules, e.g. non·inductive resistors and 
capacitors should be used, power supply rails decoupled, 
etc. 

All 'clock and control inputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitively·couple the 
signal source to the clock, in which case an external bias 
network is re9uired as shown in Fig.6, or alternatively an 
internally biased SP8742. 

Fig. 6 

:t
VCC 

50 

S~Al--l 
SOURCE ClOCI< 

''0 

VEE 

Recommended input bias configuration for capacitive 
coupling to a continuous 50nsignal source. 

The ';'5/6 can be controlled by a TTL 
fullY'programmable counter, provided that delays within 
the loop are kept to a minimum. The outputs and control 
inputs must therefore interface to TTL. The input TTL to 
ECl interface is accomplished with two resistors as shown 
in Fig. 7. The output ECl to TTL interface requires some 
gain and therefore uses a transistor. This iriterface as shown 
on Fig. 7, gives the true output; the inverse can be obtained 
by interchanging the 0 3 and 0 3 outputs. The output 
interface will operate satisfactorily over the full military 
temperature range (-55°C to +125°C) at frequencies in 
excess of 35MHz. It has a fan out of one and the 
propagation delay through the divider plus the interface 
and one Schottky TTL gate is.approximately 10ns. At an 
input frequency of 300 MHz this would only leave about 
6.5ns for the fuIlY'progr'lmmable counter to control the 
';'5/6. The loop delay can be increased by extending the 
';'5/6 function to, say, .;.20121 or ';'40/41 (see Application 
Notes). 
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The SP8745device O/Ps are compatible with ECl II levels 
when there is no external load. They can be made 
compatible with ECl III and ECl 10K with a simple 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatible 
with ECl III and ECL 10K. The interface circuit of Fig. 8 
can also be used to increase noise immunity when 
interfacing from ECl III and ECl 10K outputs at low 
current levels to ECl III and ECl 10K inputs. 

-----VCC I+5\11 1 

2.0 

------+.--------'----+-VEE ov 

Fig. 7 TTL to ECL and ECLffTL interfaces (for SP8745 device a·nd 
TTL operating from the same supply rails) 

EClIl} OIP 

., 
Eel m COMPATIBLE DIP 

15k 

VEE 
Fig. 8 ECL " to EeL III interface 



SP8746 

o Pl.lESSfEW SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8746 A, B & M 
DC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz -;- 6n 

In frequency synthesis it is desirable to start 

programmable division at as high a frequency as possible, 
because this raises the comparison frequency and so 

improves the overall synthesiser performance. 

The SP8746 series are UHF integrated circuits that 
can be logically programmed to divide by either 6 or 7, . 

with input frequencies up to 300 MHz. The design of very 

fast fully programmable dividers is therefore greatly 

simplified by the use of these devices and makes them 
particularly useful in frequency synthesisers operating in 
the UHF band. 

All inputs and outputs are ECl·compatible throughout 
the temperature range: the clock inputs and programming 

inputs are ECl III ·compatible while the two 
complementary outputs are ECl II-compatible to reduce 

power consumption in the output stage. ECl III output 
compatibility can be achieved very simply, however (see 
Operating Notes). 

The division ratio is controlled by two PE inputs. The 
counter will divide by 6 when either PE input is in the 
high state and by 7 when both inputs are in the low state. 

Both the PE inputs and the clock inputs have nominal 4.3k 

n pulldown resistors to VEE (negative rail). 

Fig. 2 Logic diagram (positive logic) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage IV cc - VEE I 
Input voltage V in (d.c.) 

Output current lout 
Max. junction temperature 
Storage temperature range 

8V 
Not greater than the 
supply voltage in use. 

20mA 
+150°C 
-55°C to + 175°C 

CLOCK INPUT [~P ClOCI( INPUT 

PE, [ P NC 

PE>[ [lP NC 

NC [ P NC 

vcd JP VEE 

N C [ P NC (DO NOT CONNECT TO THIS PIN) 

Nc[ 

O/P(Qt,.J [L.-__ O/P(04) 

NOTE: UNUSED PINS (EXCEPT 8,9 and 11) MAY BE 
CONNECTED TO VEE: THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

De16 DG16 

Fig. 1 Pin connections (top) 

FEATURES 

• Military and Industrial Variants. 

• 300 MHz Toggle Frequency. 
• low Power Consumption 
• ECl Compatibility on All liPs & OIPs 
• low Propagation Delay 
• True and Inverse Outputs 

QUICK REFERENCE DATA 

• Temperature Ranges: 
'A' Grade -55°C to --1 25-C 
'8' Grade O°C to ·-70··C 
'M' Grade -40°C to .c. 85"C 

• Supply Voltage 
IVee - VEE 15.2V 

• Power Consumption 250mW Typ. 
• Propagation Delay 3ns Typ. 
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Clock 
O2 0 3 0 4 Pulse 

1 L H H 
2 L L H 
3 H L H 
4 L H L 
5 L L L 
6 H L L 
7 

r,- --- --;-, 
~ H )1~ 

t 
Extra state 

Table 1 Count sequence 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tomb: 'A' grade -55°C to + 125°C 

'S' grade DoC to +70°C 
'M' grade -40°C to +85°C 

Supply voltage (see note 1): Vee OV 
VEE -5.2V 

Static Characteristics 

Characteristic 

Min. 

Clock and PE input voltage levels 
VINH -1.10 

VINl -1.85 

Input pulldown resistance, between 
pins 1,2,3, and 16 and VEE (pin 12) 

Output voltage levels 
VOH -0.85 

Val 

Power supply drain current 

NOTES 

PE. PE2 
Div 

Ratio 

L L 7 
H L 6 
L H 6 
H H 6 

Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the L ~ H transition from 0 3 or the H ~ L 
transition from 03 is used to clock the stage controlling the 
76/7. The loop delay is 6 clock periods minus the internal 
delays of the 76/7 circuit. 

Value 
Units Conditions 

Typ. Max. 

-0.81 V T amb = +25°C, 
-1.50 V see Note 2 

4.3 Kn 

V Tamb = +25°C, 
-1.50 V see Note 3. 

lout (external) = OmA 
(There is an internal circuit 
equivalent to a 2kn pulldown 
resistor on each output) 

50 65 mA 

1. The devices are specified for operation with the power supplies of Vee = OV and VEE = -5.2V ± O.25V. which are the normal Eel 
supply rails. They will also operate satisfactorily with TTL rails of Vee = +5V ± O.25V and VEE = OV .. 

2. The input reference voltage has the same temperature coefficient as Eel III and Eel 10K. 
3. The output voltage levels have the same temperature coefficients as Eel II output levels. 

170 

- ~ PE2 --': JU I.; 
SETuP-.... r--

GTI~~,: 
I I 

g7~C;E:~Y----..J, ;-

Fig. 3 Set·up timing diagram 

CONDITIONS PE'1 lOW 

rs;;:\ ~ r--\ 
(lOCK lIP __ : ~ "---I '---

I I 

-~: : 
PE 2 : I I 

RElEASE- ..... I 

TIh4EII~. 

--- ,I 
I I 

--, ~ClOCK TO 

Fig. 4 Release timing diagram 
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Dynamic Characteristics 

Valuo 

Characteristic Typo Units Conditions 

Min. Typ. Max. 

Clock input voltage levels 
VINH All -1.10 -0.90 .. V T amb = +25°C, 
VINL All -1.70 -1.50 V see Note 4 

Max. toggle frequency All 300 MHz 
MHz 
MHz 
MHz 

Min. frequency with 
sinewave clock input 10 MHz 

Min. slew rate of square wave 
input for correct operation 
down to OMHz 20 V/f.lS 

Propagation delay 

(cloc~ input to device output) 3 ns 

Set·up time 1.5 ns See note 5 

Release time 1.5 ns See note 6 

NOTES 

4. The devices are dynamically tested using the circuit shown in Fig.5. The bias chain has the same temperature coefficient as ECl III and 
ECl 10K. and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 400 
and 800 mV p.p about that reference, over the full temperature range. 

5. Set-up time is defined as the minimum time that can elapse between a l ->H transition of a control input and the next l-+H clock pulse 
transition to ensure that the ~6 mode is forced by that clock pulse (see Fig. 31. 

6. Release time is defined as the minimum time that can elapse between a H-+l transition of a control input and the next l-+H clock pulse 
transition to ensure that the ~7 mode is forced by that clock pulse (see Fig. 4). 

--~-----r----'--r---~r-Vcc (OV) 

-;-......... -+-+-+--....-~f--+---+- VEEI-S 2"') 

Fig. 5 Test circuit for dynamic measurements 
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OPERATING NOTES 

The SP8746 range of devices are designed to operate in 
the UH F band and therefore PCB layouts should comply 
with normal UHF rules, e.g. non-inductive resistors and 
capacitors should be used, power supply rails decoupled, 
etc. 

All clock and control imputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitively-couple the 
signal source to the clock, in which case an external bias 
network is required as shown in Fig. 6. Alternatively an 

SP8741 can be substituted. 

Fig. 6 

I
VCC 

56 

SI~ONAL --I 
SOURCE ClOCt( 

<10 

VEE 

Recommended input bias configuration for capacitive 
coupling to a continuous 50nsignal source. 

The 76/7 can be controlled by a TTL 
fully-programmable counter, provided that delays within 
the loop are kept to a minimum. The outputs and control 
inputs must therefore interface to TTL. The input TTL to 
ECl interface is accomplished with two resistors as shown 
in Fig. 7. The output ECl to TTL interface requires some 
gain and therefore uses a transistor. This interface as shown 
on Fig. 7, gives the true output; the inverse can be obtained 
by interchanging the Q3 and 0; outputs. The output 
interface will operate satisfactorily over the full military 
temperature range (-55°C to + 125°C) at frequencies in 
excess of 35MHz. It has a fan out of one and the 
propagation delay through the divider plus the interface 
and one Schottky TTL gate is approximately 10ns. At an 
input frequency of 300 MHz this would only Icuvc ubout 
10 ns for the fully programmable counter to control the 
~6/7. The loop delay can be increased by extending the 
76/7 function to, say, 724/25 or 48/49 (see Application 
Notes) 
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The SP8746 device alPs are compatible with ECl II levels 
when there is no external load. They can be made 
compatible with ECl III and ECl 10K with a simple 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatible 
with ECl III and ECl 10K. The interface circuit of Fig. 8 
can also be used to increase noise immunity when 
interfacing from ECl III and ECl 10K outputs at low 
current levels to ECl III and ECl 10K inputs. 

ECl'} OIP 

47 

ECL m COMPA.TIBLE DIP 

'" 
--VEE 

Fig. 8 ECL 1/ to ECL 1/1 interface 

-----~-------.J~----4-VEE OV 

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8746 devices 

and TTL operating from the same supply rails) 



SP8748 

• PlESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8748A, B & M 
UHF PROGRAMMABLE DIVIDER 300 MHz -+- 8/9 

In frequency synthesis it is desirable to start pro
grammable division at as high a frequency as possible, 
because this raises the comparison frequency and so 
improves the overall synthesiser performance. 

The SP8748 series are UHF integrated circuits that 
can be logically programmed to divide by either 8 or 9 
with input frequencies up to 300M Hz. The design of 
very fast fully programmable dividers is therefore 
greatly simplified by the use of these devices and makes 
them particularly useful in frequency synthesisers 
operating in the UHF band. 

All inputs and outputs are Eel-compatible through
out the temperature range: the clock inputs and pro
gramming inputs are Eel III-compatible while the two 
complementary outputs are Eel-II compatible to re
duce power consumption in the output stage. Eel III 
output compatability can be achieved very simply, 
however (see Operating Notes). _ 

The division ratio is controlled by tw...Q PE inputs. The 
counter will divide by 8 when either PE input is in the 
high state and b.'L9 when both inputs are in the low 
state. Both the PE inputs and the clock inputs have 
nominal 4.3k n pulldown resistors to VEE (negative 
rail). 

FEATURES 

• Military and Industrial Variants 
• 300 MHz Toggle Frequency 
• low Power Consumption 
• ECl Compatibility on All liPs & alPs 
• low Propagation Delay 
• True and Inverse Outputs 

CLOCK I/P ~P'/PREf 
PEl 2 1S P 

Vce [ \ 

[6 

"p 
IIp 
12 P VEE 

11 P NCIOONOTCONNECT 

lOp 
0/P(04) [ .... B ___ 9.-p Mla4) 

NOTE: UNUSED PINS (EXCEPT 8.9 and 11) MAY BE 
CONNECTED TO VEE; THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

De16 DG16 

Fig. 1 Pin connections (top) 

QUICK REFERENCE DATA 

• Temperature Ranges: 
'A' Grade -55°C to + 125°C 
'8' Grade O°C to + 70°C 
'M' Grade -40°C to +85°C 

• Supply Voltage 
Vee - VEE 5.2V 

• Power Consumption 250mW Typ .. 
• Propagation Delay 3ns Typ. 

~ 04 DIP 

6L ----0 07P 

Fig. 2 Logic diagram (positive logic) 
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SP8748 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: 'A' Variant -55°C to +125°C 

'8' Variant O°C to + 70°C 
'M'Variant -40·C to +85·C 

Supply voltage (see note 1) : Vcc OV 
VEE -5.2V 

Static Characteristics 

Characteristics 

Clock and PE input voltage evels 

Min. 

VINH -1.10 
VINL -1.85 

Input pulldown resistance, between 
pins 1, 2, 3, and 16 and VEE (pin 12) 
Output voltage levels 

VOh -0.85 
VOL 

Power supply drain current 

NOTES 

Value 

Typ. 

4.3 

50 

Units Conditions 
Max. 

-0.81 V Tamb = +25°C, 
-1.50 V see Note 2 

K-

V Tamb = +25°C, 
-1.50 V see Note 3. 

lout (external) = OmA 
(There is an internal circuit 
equivalent to a 2kQ pulldown 
resistor on each output) 

65 mA 

1. The devices arc specified for operation with the power supplies of Vee = OV and VEr = -5.2V: 0.25V. which are the normal Eel 
supply ralls. They will also operate satisfactorily with TIL rails of Vee = +5V _,-=0.25V and VEE = OV. 

L. The input reference voltage has the same temperature coefficient as Eel III and Eel 10K. 
3. The output voltage levels have the same temperature coefficients as Eel II output levels. 

Dynamic Characteristics 

Value 
Characteristic Units 

Min. Typ. Max. 
Clock input voltage levels 

VINH -1.10 -1.10 V 
VINL -1.70 -1.50 V 

Max. toggle frequency 300 MHz 
Min. frequency with 
sinewave clock input 10 MHz 
Min. slew rate of square wave 
input for correct operation 
down to OMHz 20 V/flS 
Propagation delay 
(clock input to device output) 3 ns 
Set-up time 1.5 ns 
Release time 1.5 ns 

NOTES 

Conditions 

Tamb = +25°C, 
see Note 4 

See note 5 
See note 6 

4. The devices are dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as Eel III and 
Eel 10K. and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 
400 and 800 mV p-p about reference. over the full temperature range. 

5. Set-up time is defined as tho minimum time that can elapse between a L_H transition of a control input and the next l-H clock pulse 
transition to ensure that the -:-- 8 mode IS forced by that clock pulse (see Fig. 3). 

6. Release time IS defined as the minimum time that can elapse between a H _l transition of a control input and the next l-H clock pulse 
transition to ensure that the -:--9 mode IS forced by that clock pulse (see Fig. 4). 
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Count Sequence 

01 07 03 O-t 
L H H H 
L L H H 
H L L L 
H H L L 
L H H L 

~- L J:i L 
L1._ L L ~I. 

H L 'L- H 
- Extra state 

H H L H 

Table 1 Count sequence 

OPERATING NOTES 
The SP8748 range of devices are designed to operate 

in the UHF band and therefore PCB layouts should 
comply with normal UHF rules, e.g. non··inductive 
resistors and capacitors should be used, power supply 
rails decoupled, etc. 

All clock and control inputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitiv.ely-couple the 
signal source to the clock, in which case an external 
bias network is required as shown in Fig. 6. 

The -c- 8/9 can be controlled by a TTL fully-program
mable counter, provided that delays within the loop are 
kept to a minimum. The outputs and control inputs must 
therefore interface to TTL. The input TTL to ECl inter
face is accomplished with two resistors as shown in 
Fig. 7. The output ECl to TIL interface requires some 
gain and therefore uses a transistor. This interface as 
shown on Fig. 7 gives the true output; the i.!:!.verse can 
be obtained by interchanging the 03 and 03 outputs. 

CONDITIONS PE, LOW 

CLOCK liP 
I 

- ~ 
PE2 --'1-'u I.: 

SETUP.......! r--
TIME ' : ~r50-.I.-------CO/P---:1 

CLOCK TO ---.J I--
DIP DELAY I I 

Fig. 3 Set-up timing diagram 

SP8748 

Div 
PEl PEz Ratio 

L L 9 
H L 8 
L H 8 
H H 8 

Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the L-H transition from 03 or the H-L 
transition from OJ is used to clock the stage controlling 
the -c- 8/9. The loop delay is 8 clock periods minus the 
internal delays of the -c- 8/9 circuit. 

The output interface will operate satisfactorily over the 
full military temperature range ( -55 'C to -125 'e) at 
frequencies in excess of 35M Hz. It has a fan out of one 
and the propagation delay through the divider plus the 
interface and one Schottky TTL gate is approximately 
10ns. At an input frequency of 300MHz this would 
only leave about 16ns for the fully programmable 
counter to control the -c- 8/9. The loop delay can be 
increased by extending the '- 8/9 function to, say, -'-
16/17 or 32/33. 

The SP8748 device O/Ps are compatible with ECl 
II levels when there is no external load. They can be 
made compatible with ECl III and ECl 1 OK with a simple 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatible 
with ECl III and ECl 10K. The interface circuit of Fig. 8 
can also be used to increase the noise immunity when 
interfacing from ECl II I and ECl 10K outputs at low 
current levels to ECl III and ECl 10K inputs. 

:::O",JITIQNS PEl LOW 

(LOCK liP 

CLOCK TOouTPUT 
DELAY 

Fig. 4 Release timing diagram 

--~----~~--r----'r-Vcc (OV) 

--r ...... -+-H-4-J~-f--+---+-VEEI-5 2VI 

Fig. 5 Test circuit for dynamic measurements 175 



SP8748 

I
VCC 

56 

S~ONAl--1 
SOURCE CLOCK 

1.70 

VEE 

Fig. 6 Recommended input bias configuration for capacitive 
coupling to a continuous 50n signal source 

--~--~----------Vcclt5V1 

\80 

~--~-VEEOV 

Fig. 7 TTL to EeL and EeL/TTL interfaces (SP874 devices and 
TTL operating from the same supply rails) 
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OIP 

1.7 

EClII} 
eeL ill COMPATIBLE DIP 

15k 

- --VEE 

Fig. 8 EeL" to EeL 11/ interface 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage I Vee - VEE I 
InputvoltageVin (DC) 

Output current lout 
Max. junction temperature 
Storage temperature range 

8V 
Not greater than the 
supply voltage in use. 
20mA 
+150°C 
-55°C to +175°C 



SP8750/1/2 

• PLESSEY SP 8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8750B,M 
1.0 GHz 

SP8751B,M 
1.1 GHz 

SP8752B 
1.2 GHz 

UHF + 64 PRESCALERS 

The SP8750 range of devices are ECl 
divide-by-sixtyfours which will operate at frequencies up to 
L2GHz. 

The device has a typical power dissipation of 470mW at 
the nominal supply voltage of +6.8V. 

FEATURES 

• Input Ports for VHF and UHF 
• Self-Biasing Clock Inputs 
• Variable Input Hysteries Capability for Wide 

Band Operation 

• TTL/MaS Compatible Band Change Input 

• Push Pull TTL. alP 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input Voltage, clock inputs 

OV to +10V 
2.5V pop' 

Band change input 
Output current 

+7.2 te -0.5V or -10mA 
+30 mA to -30 mA 

+150°C 
-55°C to +150°C 

Operati ng junction temperature 
Storage Temperature 

OPERATING NOTES 

Two input ports are available on this device. Switching 
between these inputs is accomplished by operation of the 
band change input. A logic '1' activates the UHF input, 
logic '0' the VHF input. When an input is not in use the 
input signal must be removed to prevent cross-modulation 
occuring on the other input at high frequencies. Both in
puts are terminated by a nominal 400 and should be AC 
coupled to the:r respective signal sources. Input power to 
the device is terminated to ground by the two decoupling 
capacitors on the reference pins. Input coupling and 
reference decoupling capacitors should be of a type suitable 
for use at a frequency of 1.2Hz. 

When (he device is switched to the VHF ir,put, an input 
hysteresis of 50mV is set by the internal band change 
circuit. This improves the low frequency sinewave opera
tion of the device. The hysteresis level may be measured 

as ~EF1-V REF2· 

VHF INPUT 

UHF INPUT 

Fig_ 1 Pin connections 

CONTROL 
IBAND CHANGE 1 

INPUT 

Fig. 2 Typical application 

Del4 DG14 

TTL DIP 

If the UHF input only is used and the device is required 
to operate with a sinewave input below 100 MHv, then the 
required hysteresis may be applied externally as shown in 
Fig. 5. Large values of hysteresis should be avoided as this 
will degrade the input sensitivity of the device at the maxi
mum frequency. The divide by 64 output is designed 
to interface with TTL which has a common VEE (ground). 
The specified fan-out of 3 standard TTL inputs may be 
increased to 6 standard or 5 high power/Schottky inputs at 
a logic zero level of 0.5V. At low frequency the output will 
change when one of the clock inputs changes from a low to 
a high level. 

The devices may be operated down to very low fre
quencies if a square wave input is applied with an edge 
speed of greater than 200V Ips. 

The divider is clocked on low to high transitions of 
either clock input. 
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SP8750/1/2 

ELECTRICAL CHARACTERISTICS 

Supply voltage: 6.8V ± 0.35V 
Supply current: 68 mA typ., 90 mA max. 
Temperature range: 'B' grade O°C to +70°C, 'M' grade -40°C to +85°C 
Clock inputs: AC coupled, self-biasing via 400n 
Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current 

Test conditions (unless otherwise stated): 
Supply voltage: VEE = OV, Vcc = +6.45V to +7.15V 
Clock input voltage: 400mV to 1.0Vp-p 
Tamb = O°C 10 +70°C ('B' grade), -40°C to +85"C ('M' grade) 

Characteristic Type 
Min. 

UHF clock input 

Max. input frequency SP8752 
SP8751 
SP8750 

Min. input frequency All 
Min. slew rate for square wave input All 

VH F clock input 

Max. input frequency 
Min. input frequency 

Band change input 

High level 
Low level 
Low level input current 
Max. clamp current 

Output 

High level 
Low level 

Supply current 

'5A,,"PLit.<u scarE 
50n.I/P 

0·04"1 

All 

All 

All 
All 

All 

All 

SA,MPl\ffi 
rH=~:r:::==-~ SCOPE 

~Ol\ liP 

* Only one generator should be connected to either the VHF 
or UHF inputs. The input not in use may be left open circuit. 
All capacitors are lnF unless otherwise stated. 

Fig. 3 A C test circuit 
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1.2 
1.1 
1.0 

2.5 

-3 

2.5 

Value 
Units Conditions 

Typ. Max. 

GHz 600mV pop input 

GHz 600mV pop input 

GHz 400mV pop input 

100 MHz 600mV POp sinewave input 
200 v/J1s 

1.0 GHz 
30 50 MHz 600mV Pop sinewave input 

V 
0.4 V 
0.8 mA at O.4V 

mA at approx. -O.7V 

3.5 4.5 V 
0.4 V 5mA current sink 

68 90 mA Vcc = 6.8V 

*Connections to these pins should be made to have the 
minimum series inductance. Capacitors should be of a type 
suitable for use at lGHz. 

For single input operation leave pins 8 and 14 open circuit. 

Fig_ 4 Application circuit 



Capacitors are 1 nf unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired. 

For 50 mV hysteresis R 1 = 36kD. R2 = 00 

For 100 mV hysteresis Rl = 18kD. R2 = 18kD. 

Fig. 5 Wideband operation 

SP8750/1/2 
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SP8770/1/2 

• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8770B 
1.0GHz 

SP8771B 
1.1GHz 

SP8772B 
1.2GHz 

UHF-;-256 PRESCALERS 

The SP8770/1/2 are ECL divide by 256 prescalers 
which will operate at frequencies up to 1.2 GHz. 

The device has a typical power dissipation of 500mW 
at the nominal supply voltage of +6.8V. 

FEATURES 

• Self-Biasing Clock Input 
• Variable Input Hysteries Capability for 

Wide Band Operation 

• Push Pull TIL OIP 

OPERATING NOTES 

The input is terminated by a nominal 4000 and 
should be AC coupled to the signal source. Input power 
to the device is terminated to ground by the two de
coupling capacitors on the reference pins. Input coup
ling and reference decoupling capacitors should be of a 
type suitable for use at a frequency of 1 GHz. 

If the device is required to operate with a sinewave 
input below 100 M Hz, then the required hysteresis may 
be applied externally as shown in Fig. 4. 

Large values of hysteresis should be avoided as this 
will degrade the input sensitivity of the device at the 
maximum frequency. The divide by 256 output is de
signed to interface with TIL which has a common VEE 
(ground). The specified fan-outof 3 standard TIL inputs 
may be increased to 6 standard or 5 high power/ 
Schottky inputs at a logic zero level of 0.5V. At low fre
quency the output will change when one of the clock 
inputs changes from a low to a high level. 

The devices may be operated down to very low fre
quencies if a square wave input is applied with an edge 
speed of greater than 200V / liS. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVCC-VEEI 
Input voltage, clock input 
Output current 
Operating junction temperature 
Storage temperature 

OVto +10V 
2.5V p-p 

+30mA to -30mA 
+150°C 

-55°C to +150°C 

;f 
SAMPLING 

SCOPE 
SOnI/P 

(~O NOT CONNECT I [ B 7 P VEE 

[ 9 6 P VEE 

UHF INPUT [ .0 5 P 
[II , 0 OUTPUT 

REF.1 [ '2 3 P 
REF.2[ '3 2 J Vee 

(00 NOT CONNECT) [ ~] Vee OG14 

OC14 

Fig. 1 Pin Connections 

SAMPlIP«i 
n--c=-€lC:::===-~ SeCPf 

SO"IJP 

All capacitors are 1 nF unless otherwise stated. 

Fig.2 AC test circuit 
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SP8770/1/2 

ELECTRICAL CHARACTERISTICS 

Supply voltage: 6.BV ± 0.35V 
Supply current: 72mA typ., 95mA max. 
Temperature range: O°C to + 70°C 
Clock input: AC coupled, self biasing via 400 0 

Test conditions (unless otherwise stated): 

Supply voltage: VEE= OV, 
Vee = +6.45Vto + 7.15V 

Clock input voltage: 400mV to 1.2V p-p 
T8mb = 25°C 

Characteristic 

Max. input frequency SP8770 
SP8771 
SP8772 

Min input frequency 

Min. slew rate for square wave input 

Output 
High level 
Low level 

Supply current 

Min. 

1.0 
1.1 
1.2 

2.5 

* Connections to these pins should be made to have the 
minimum series inductance. Capacitors should be of a type 
suitable for use at 1 G Hz. 

Fig. 3 Application circuit 
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Value 

Typ. 

3.5 

68 

Conditions 
Max. Units 

GHz 400mV p-. input 
GHz 600mV p-. input 
GHz 600mV p-. input 

200 MHz 400mV p-. sinewave input 
100 MHz 600mV p-. sinewave input 
75 MHz 800mV p-. sinewave input 

200 VIlIs 

4.5 V 
0.4 V 5mA current sink 

90 mA Vcc=6.8V 

Capacitors are 1 nF unless otherwise stated. Values should 
be increased if operation below 10M Hz is desired. 
For 50mV hysteresis R1 =36kOR2= 00 

For 1 OOmV hysteresis R1 =18kOR2= 18kO 

Fig.4 Widehand operation 



SP8770/1/2 

PACKAGE DETAILS 

Dimensions are shown thus: mm (in) 

B
~ ... 

I. . _ I ,",.,'0"" 

. , •..• """ .• ~ .... "~---.--1 •.. s ..... . ~'![~ 
J~.''''' ... ~. . . OOJOlO-OJ.1 • 1O-~~~21 

i~.:i£'fJJ""" o~:;~.~" ..... 10 ,'::" 

OG14 OC14 
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~ PlESSEW SP 8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8760 B&M 
GENERAL PURPOSE SYNTHESISER CIRCUIT 

The SP8760 is a multi-function device for use in 
phase-lock-loop systems. It contains a crystal oscillator 
maintaining circuit, followed by a divide-by-four stage; 
a digital phase/frequency comparator; and a two
modulus divider programmable to divide by 15 or 16. 

It may be used with a prescaler to phase-lock single 
frequency transmitters or receivers in the HF, VHF or 
UHF bands. 

The addition of an MOS/CMOS programmable plus 
fixed divider will generate a complete frequency synthe
siser. The maximum frequency requirementofthecontrol 
device is only 1 M Hz, enabling complex functions to be 
performed using LSI technologies. With suitable pre
scalers, the controlled frequency source may extend 
into the IG Hz region. 

The SP8760 is available in two temperature grades: 

".caMP OUTPUT·C I 

¢COMPOUTPUT'O I 

Vr:.c ) 

- -1~ P I/J COMP INPUT 'A 

13 P ",COMPINPUr"S 

12 p Vrr 

CRYSTAL INPUT , 11 P XTAL OSC. OUTPUT 

CRYSTAL INPUT SlOp NO CONNECTION 

16,15CLOCK INPUT • 9 P 1615 OUTPUT 

NO CONNECTION ['1.' ___ 8.1P. 1615CONTROL 

SP8760 

ODC to +70'C ('8' grade) and -40 'C to -t·85'C eM' 
grade). 

DC14 DG14 

FEATURES 

• • • • 
• • 

TTL/MOS Compatible Inputs and Outputs 
Low Power Consumption «250mW Typ)' 
Minimum External Components 
Voltage Pump Outputs on Phase/ 
Frequency Comparator 
Zero Phase Difference Pulses <30nSec 
Crystal Oscillator Stability + 5 ppm at 
4MHz. OOeto + 70°C 

• Crystal Oscillator Interfaces with SL680 for 
Very High Stability Applications 

INPUT'S' 

OUTPUT c· 

OUTPUT '0 

INPUT A' 

INPUT '8' 

Fig. 1 Pm connections 

OUTPUt'C 

ouTPUT 0' 

...t:,--, 

::c 6 ~OUTPUT 
~~L..-J-

r._~OUTPUT 
CLOCK~CONTROl 

Fig. 2 SP8760 block diagram 

OUTPUT c" 

OUTPUT D' ---------------

Fig. 3 Phase/frequency comparator waveforms 
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SP8760 

ELECTRICAL CHARACTERISTICS 
Supply voltage 
Supply current 

5V± 0.5V 
45mA typ 

Test conditions (unless otherwise stated): 

186 

Vee =4.5Vt05.5V 
VEE = OV 
TAMBOCto-70 C('S'grade) 

-40 Cto -- 85C ('M'grade) 

Characteristic 

Power Supply Current 
Crystal Osc. -: 4 

Crystal series capacitor 
Crystal series capacitor 
Temperature Stability 

Supply voltage stability 
External oscillator 
drive required 
Divide-by-four output, external 
current sink capability 

Phase/Frequency Comparator 
Input current 
Output 'C' current sink capability 
Output 'D' current 
source capability 
Zero phase pulse width 
Input to Output delay 

Divide by 16/15 
Control input current 
Clock input current 
Output external current 
sink capability 
Maximum clock frequency 

Clock to output delay 

'I< 

~
'5k 

4k 

VEE 

Min. 

5 

6 

6 

5 
16 
12 

Fig. 4 Ph3SC comp./divider control inputs 

Value 

Typ. 

45 

28 
20 

-1 

±1 

250 

40 

250 
-1.0 

28 
18 
35 

Units Conditions 
Max. 

65 rnA 

pF ·at 4MHz 
pF at 10 MHz 

0.2 ppm/,C at 4MHz, excluding crystal 
temperature coefficient. 

ppm/V at 4 MHz 

rnA See Fig. 8. 

rnA at 0.5V 

350 uA at Yin = 2.4V 
rnA at 0.5V 

at (Vcc - 1.15V) 
30 ns 

ns 

350 ~IA at Yin = 2.4V 
-1.6 rnA at Yin = O.4V 

rnA at 0.5V 
MHz Divide by 16 
MHz Divide by 15 
ns Output 1 - 0 

ABSOLUTE MAXIMUM RATINGS 

Power su~pply Vee - VEE OV to + 1 OV 
Output current 20mA 
Operating junction temperature + 150°C 
Storage temperature - 55°C to + 150'C 



OPERATING NOTES 

The crystal oscillator is an emitter coupled circuit 
with an internal roll off capacitor to prevent oscillation 
at overtone frequencies. The crystal is connected in 
series with a capacitor between pins 4 and 5. It may be 
used with series resonant crystals at frequencies up to 
1 OMHz. The stability of the crystal oscillator is better 
than ±5 p.p.m. at 4MHz over the temp range OC to 
70 cC (excluding the temperature coefficient of the 
crystal}. If a higher stability is required the SL680 crystal 
oscillator maintaining circuit should be used. This may 
be interfaced to the SP8760 as shown in Fig. 8. The 
divide by four has a free collector output with an internal 
2.5 KG resistor to Vee. 

The phase frequency comparator is an infinite pull
in range circuit which gives zero phase shift lock. The 
circuit triggers on the 1 - 0 edge of each input and 
gives an output which is proportional to the phase 
difference between the two edges (see Fig. 3). When 
the input 'A' edge precedes the input'S' edge output 
'C' will pulse to a low level while output 'D' will remain 
at a permanent low level. When the input'S' edge pre
cedes the input 'A' edge, output 'D' will pulse to a high 
level while output 'C' will remain at a permanent high 
level. The two outputs may be used to drive a charge 
pump and filler as shown in Figs. 5 and 6. The output of 
the filter may be used to drive directly the varactor line 

OUTPUT 
'c o---t.:.=::::J-Y--{" 

Fig. 5 Low voltage charge pump and filter 

Divider clock input 

Fig. 7 Emitter follower buffer 

SP8760 

of a voltage controlled oscillator. For optimum 'noise' 
performance the output pulses from the phase detector 
must tend to zero when 'in lock'. The leakage on the 
filter output must therefore be kept to a minimum. If the 
varactor line draws a significant current it should be 
buffered using an emitter follower arrangement as 
shown in Fig. 7. 

The phase/frequency comparator inputs are of the 
current source type as shown in Fig. 4. These may be 
driven by standard TTL or CMOS. Output 'C' is a free 
collector with an internal 1 aKG resistor to Vee. Output 
'D' is an emitter follower with an internal 1 aKO resistor 
toVEE. 

The two-modulus prescaler may be controlled to 
divide by 16 or 15 using the control input. With the 
control input high the circuit will divide by 16. When a 
counter is used to control the two-modulus it should be 
clocked on the 1 - a edge of the 16/15 output. If the two
modulus is used only as a fixed divide-by-16thecontrol 
input - should be tied to Vee. The presealer clock input 
is a current sink input with a stanqard TTL fan in of one. 
It may be driven by standard or low power Schottky 
TTL. The control input is identical to the phase/fre
quency comparator inputs as shown in Fig. 4. The two 
modulus output is a free collector with an internal1.5KO 
resistor to Vee. 

Fig. 6 High voltage charge pump and Nter 

Fig. 8 SL680 to SP8760 Interface 
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.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8790 A, B & M 
EXTENDER FOR 2-MODULUS COUNTERS 

The SP8790 is a divide-by-four counter designed for 
use with 2-modulus counters. It increases the minimum 
division ratio of the 2-modulus counter while retaining 
the same difference in division ratios. Thus a divide-by-
10 or 11 with the S P8790 becomes a divide-by-40 or 
41, a divide by 5 or 6 becomes a divide by 20 or 21. 

The function is especially useful in low power fre
quency synthesisers because it can bring the output 
frequency of the combined 2-modulus counter and 
SP8790 into the region where CMOS or low power 
TIL can control the divider. The power-saving 
advantages are obvious. 

The device interfaces easily to the SP8690 range of 
divide by 10 or 11 s. The control inputs are TTL and 
CMOS compatible and the output is a free collector 
which, with the addition of a pull-up resistor, interfaces 
to CMOS and TIL. 

The SP8790 is available in three temperature grades: 
O'Cto +70C (SP8790B).-40 Cto i 85 C (SP8790-
M) and -55 C to +125'C (SP8790A). 

Fig. 1 'Pin connections 

FEATURES 

• Ultra-Low Power: 40mW 
• Full Military Temperature Range 

SP8790 

eMS 

The SP8790 requires supplies of OV and + 5V 
lcO.25V. II I/P and O/P Interface Direct to CMOS/TTL 

Fig. 2 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage I Vee-VEEI 
DC input vqltage 
AC input voltage 
Output bias voltage 
Control input bias voltage 
Operating junction temperature 
Storage temp. range 

8V 
Not greater than supply 
2.5Vp-p 
12V 
12V 
+150°C 
-55"C to 150°C 

NOTE NEGATIVE GOING QlP SHOULD 
·CLOCK FOLLOWING STAGE 

CMOSITTL 
COMPATIBLE O/P 

189 



SP8790 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: -55Cto-125 C (A grade) 

-40 C to -85C (M grade) 
OCto --70C (B grade) 

Vcc=-5V. 5% 
VEE=OV 
Clock input voltage with double complementary 
drive to CLOCK and CLOCK=300mV to 1 V p-p. 

Characteristic 
Min. 

Dynamic I 
Toggle frequency See note 1 
Min toggle frequency 
with sine-wave input 
Min toggle frequency 
with square wave input 0 
Clock to O/P delay 
(O/P - ve going) 
Clock to O/P delay 
(O/P -:.. ve going) 
Control liP to control 
O/P delay (O/P-ve going) 

Clock liP to control 
O/P delay (O/P",;"ve going) 

Control liP to control 
O/P delay (O/P-ve going) 

Control liP to control 
O/P delay (O/P...j...ve going) 

Clock to control O/P 
delay (O/P -ve going) 

Clock to control O/P 
delay (O/P -ve going) 

Clock to control O/P 
delay (O/P-ve going) 

Clock to control O/P 
delay (O/P-ve going) 

Static 
Control liP voltage level 
High state 3.5 
Low state 0 

Output voltage level. 

VOL 
VOH (See note 4) 

Input impedance 

Input vias vOI~ 
(CLOCK and L ) 

Power supply drain 
current 

190 

Value 
Units Conditions 

Typ. Max. 

MHz 

20 MHz See note 2 

Hz Slew rate 50V I f.1s 

14 ns 

28 ns 

20 ns 10kO pulldown on 
control O/P (See 
note 5) 

10 ns 10kO pulldown on 
control O/P (See 
note 5) 

12 ns 4.3kO pulldown on 
control O/P (See 
note 6) 

9 ns 4.3kO pulldown on 
control O/P (See 
note 6) 

26 ns 10kO pulldown on 
control O/P (See 
note 5) 

12 ns 10kO pulldown on 
control O/P (See 
note 5) 

17 ns 4.3kO pulldown on 
control O/P (See 
note 6) 

12 ns 4.3kO pulldown on 
control O/P (See 
note 6) 

10 V See note 3 
1.5 V 

0.4 V Sink current~6.0mA 

1.6 kO fincc=OHz 

2.4 V Inputs open circuit 

8.0 11 mA 



SP8790 

NOTES 

1. The maximum frequency of operation is In excess of 60MHz when the SP8790 is used as a prescaler. The limitation on this maximum 
frequency is the saturating O/P stage. When the SP8790 IS used as a controller ItS Internal delays do not permit operatl0n at fre
quencies In excess of 40MHz. 

2. The device will normally be driven from a 2-modulus divider which will have fast output edges. Hence. there IS normally no Input 
slew rate problem. 

3. TTL deVices require a pull-up resistor to ensure the reqUired minimum of 3.5V. Note that the deVice can Interface from 10V C~~OS 
with no additional components. 

4. VOH will be the supply voltage that the output pull-up resistor IS connected to. This voltage should not exceed 12V 

5. The 1 Okn pulldown IS the value of the Input pulldown of the SP8695 with which the SP8790 can be used 

6. The 4.3kn pulldown is the value of the input pulldown of the SP8640 series SP8745 and SP8746 with which the SP8790 can be 
used. 

---------1 

{J 
I 
I 
I 
I 
I 
I 
1 

i 

r ----------

:5~+5V 
1 /1 J 9V 

~ '-oJ I'J 

I / L 

I 
I 
I 
I 1 CONTROL DIP (PIN 6 LOWI - CONTROL alP IS A. 1 IF C:)NTROl liP I:; t.. 1 

Fig. 3 CMOS and TTL compatible control input 

OPERATING NOTES 

The SP8790 extends the division ratio of 2-modulus 
counters while retaining the same 2-modulus resolution. 
A typical application to give a -0-40/41 function is 
shown in Fig. 5. In this basic form, however, the de
vices will self-oscillate if no input signal source is 
present. This may be prevented by using one of the 
arrangements shown in Fig. 6. 

'HE OIP SHOUL D Cll'CII 1 HE "EX' S 'A GE ~N • .... E 
"'EGAI'~E (,01'<(, EDGE Fl~ ~AX MU~ l'Jr.rkl.,l .. :"l.,P I ME 

Fig. 5 SP8790 with SP8695 connected to give a .... 40/4 

TRUTH TABLE 

Fig. 4 SP8790 waveforms 

Fig. 6 Methods of preventing self-oscillation 

Control Input Div. Ratio With ~ 10/11 

0 41 

1 40 

Max input frequency to combination=200MHz (min.). 
Power consumption of combination=120mWtyp. 
Time available to control the -0-40/41 = (40 clock periods minus 
delays through the dividers) - 340ns (fln=1 OOM Hz). 
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• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8794 A,B & M 
8 CONTROL CIRCUIT FOR 2 - MODULUS DIVIDERS 

The SP8794 is a divide by eight counter designed for 
use with 2-modulus counters. It incre;.ses the minimum 
division ratio of the 2·modulus counter while retaining 
the same difference in division ratios. Thus a divide by 10 
or 11 with the SP8794 becomes a divide by 80 or 81 , a 
divide by 5 or 6 becomes. a divide by 40 or 41. 

The function is especially useful in low power frequency 
synthesisers because it can bring the output frequency of 
the combined 2-modulus counter and SP8794 into the 
region where CMOS or low power TTL can control the 
divider. 

The device interfaces easily to the SP8000 range of 
2·modulus dividers. The control liPs are TTL and CMOS 
compatible and the output is a free collector which, with 
the addition of a pull·up resistor, interfaces to CMOS and 
TTL. 

The SP8794 is available over three temperature ranges: 

Fig. 1 Pin connections. 

FEATURES 

ED Ultra-Low Power: 40mW 
II Full Military Temperature Range 

SP8794 

eMS 

O°C to +70°C (SP8794B), _40°C to +85°C (SP8794M) and 
-55°C to +125°C (SP8794A). • Direct liP & alP Interfacing to CMOS & TTL 

The SP8794 requires supplies of OV and +5V ± 0.25V 

CONTROL O/P 
TO 2-MODUlU5 2 

COUNTER 

CMOS/TTL COMPATIBLE 

6 

• Operates with 500M Hz 7 10/11 

NOTE: 
NEGATIVE GOING OUTPut SHOULD 
CLOCK FOLLOWING STAGE 

O/P 
STAGE 

CMOS/TTL 
1 COMPATIBLE 

alP 

Fig. 2 Logic diagram. 

ABSOLUTE MAXIMUM RATINGS APPLICATION 

Power supply voltage I VCC - VEE I 8V • Frequency Synthesisers 
DC input voltage Not greater than supply 
AC input voltage 2.5Vp-p 
Output bias voltage 12V 
Control input bias voltage 
Operating juntion temperature 
Storage temp. range 

12V 
+150°C 
_55°C to 150°C 
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SP8794 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb: 'A'grade -55°Cto+125°C 
'8' grade O°C to +70°C 
'M' grade -40°C to +85°C 

VCC = +5V ±5% 

VEE= OV 
Clock input voltage with double complementary drive 
to CLOCK and CLOCK = 300mV to lV p-p_ 

Characteristic 
Min. 

Dynamic 

Toggle frequency 120 
40 

Min. toggle frequency with sinewave input 
Min. toggle frequency with square wave input 0 
Clock to O/P delay (O/P -ve going) 
Clock to O/P delay (O/P +ve going) 
Control liP to control O/P delay (O/P -v~ going) 
Control liP to control O/P delay (O/P +ve goiog) 
Control liP to control O/P delay (O/P -ve going) 
Control liP to control O/P delay (OIP +ve going) 
Clock to control O/P delay (O/P -ve going) 
Clock to control O/P delay (O/P +ve going) 
Clock to control O/P delay (O/P -ve going) 
Clock to control O/P delay (O/P +ve going) 

·,tatic 

Control liP voltage lever 
High state 3.5 
Low state 0 

Output voltage level 

VOL 
VOH (see note 4) 

Input impedance 
liP bias voltage (CLOCK & CLOCK) 
Power supply drain current 

NOTES 

Value 
Units Conditions 

Typ. Max. 

MHz SP8794 as a prescaler (see note 1) 
MHz SP8794 controlling a 2-modulus 

divider (see note 1) 

20 MHz See note 2 
Hz Slew rate> 50V/ps 

18 ns 
32 ns 
20 ns 10kU pulldown on O/P, see note 5 
10 ns 10kU pulldown on O/P, see note 5 
12 ns 4.3kU pulldown on O/P, see note 6 
9 ns 4.3kU pulldown on O/P, see note 6 
30 ns 10kU pulldown on O/P, see note 5 
16 ns 10kU pulldown on O/P, see note 5 
21 ns 4.3kU pulldown on O/P, see note 6 
16 ns 4.3kU pulldown on O/P, see note 6 

10 V See note 3 
1.5 V 

0.4 V Sink current = 6.0mA 
12 V See note 4 

1.6 kU fin = OHz 

1. The maximum frequency of operation is in excess of 120MHz when the SP8794 is used as a prescaler. The limitation on its maximum 
operating frequency is the saturating output stage. When the SP8794 is used as a controller for a 2-modulus device its internal delays do not 
permit operation at frequencies above 40MHz. 

2. The device will normally be driven from a 2-modulus divider which will have fast output edges. Hence, there is normally no input slew rate 
problem_ 

3. TTL devices require a pull-up resistor to ensure the required minimum of 3.5V. Note that the device can interface from 10V CMOS with no 
additional components. 

4. VOH will be the supply voltage that the output pull-out resistor is connected to. This voltage should not exceed 12V. 
5. The 1 OkU pulldown is the value of the input pulldown of the SP8695, with which the SP8794 can be used. 
6. The 4.3kU pulldown is the value of the input pulldown of all the SP8640 series -;. 10/11 devices, the SP8740 & SP8745 -;. 5/6, the SP8741 

& SP8746 -;. 6/7 and the SP8743 -;. 8/9, with which the SP8794 can be used. 
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{J~ 
l 

Fig. 3 CMOS and TTL compatible controll/P. 

CONTROL O/P .J 
IPIN 6 lOWI ...... 

"-
CONTROL OIP IS A·" IF CONTROL 

Fig.4 SP8794 waveforms 

APPLICATION NOTES 

lIP IS A"' 

The SP8794 extends the division ratio of 2·modulus 
counters while retaining the same 2-modulus resolution. A 
typical application to give a';' 80/81 function is shown in 
Fig. 5. In this basic form, however, the devices will 
self·oscillate if no input signal source is present, This may 
be prevented by using one of the arrangements shown in 
Fig. 6. 

"OlE 'M( QfIOSttOUlO ell'CIi H'I! ,.UI S'.t.CoE Olrt h'l! 
HEl'.Ally((.()IN(,(O<;;EFOI't ........ '..u ... CONIIIIOllOtY'IINE 

Fig. 5 SP8794 with SP8695 connected to give a lowpower';'80/81 

SP8794 

TRUTH TABLE 

Controll/P Div. Ratio with 7- 10/11 

0 81 

1 80 

Max input frequency to combination = 200M Hz (min.!. 
Power consumption of combination = 120mWtyp. 
rime available to control the';' 80/81 
= 80 clock periods mjnus delays through dividers 
~ 740ns (fin = 100MHz) 

~ 
~ .. ~ 

Fig. 6 Methods of preventing self· oscillation. 
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ECLII 

• PLESSEY SP1000/1200 SERIES 
SEMICONDUCTORS 

The PEel II series of monolithic integrated logic circuits 
are a direct second source of the Motorola M Eel II series. 
~he family has been designed as a non·saturating form of 
logic so as to eliminate transistor storage time as a speed 
limiting characteristic and permit high speed operation. 

PEel II circuits feature fast propagation delay times 
with commensurate rise and fall times, simultaneous 
complementary outputs, and excellent noise immunity as a 
result of near constant power supply drain. 

FEATURES 

• Propagation typically 4ns per logic decision. 

• Excellent noise immunity 
characteristics 

• Simultaneous OR/NOR outputs 
• High fan-in and fan-out capabilities 
II Internally temperature compensated 

Eel II 

FUNCTIONS AND CHARACTERISTICS@Vee = av, VEE = -S.2V, TA = +2SoC 

Type DC output 
Function loading Propagation 

oOe to _55°C to factor, delay 
+75°e +125°e each output ns typo 

SP100l SP1201 Single 6 I/P gate, 3 OR O/P with pulldowns 25 4.0 

3 NOR O/P with pull downs 

1 
SP1004 SP1204 Dual 4-I/P gate, 2 OR with pUlidowns 

2 NO R with pull downs 
SP1007 SP1207 Triple 3-I/P gate, 3 NOR with pulldowns 
SP10l0 SP1210 Quad 2·I/P gate, 4 NOR with pulldowns 4.5 
SP1013 SP1213 85 MHz a.c. coupled J-K flip-flop 6.0 
SP1014 SP1214 Dual R-S flip-flop (+ve clock) ! SP1015 SP1215 Dual R-S flip-flop (-ve clock) 

SP1016 SP1216 Dual R-S flip-flop (single rail, +ve clock) 

SP1020 SPl220 Quad line receiver 4.0 
SP1023 SPl223 Dual 4-I/P OR/NOR clock driver 2.0 

SP1026 SP1226 Dual 3-41/P Transmission line and clock driver 2.0 

SP1027 SP1227 120 MHz a.c. coupled J-K flip-flop 4.0 

SP1030 SP1230 Quad exclusive OR gate 5.0 

SP1031 SP1231 Quad exclusive NOR gate 5.0 

SP1032* SP1232* 100 MHz a.c. coupled Dual J-K flip-flop 4.5 

SP1033 SP1233 Dual R-S flip-flop (single rail, -ve clock) 6.0 

SP1034 SP1234 Type D flip-flop 4.0 

SP1035 SP1235 Triple line receiver 5.0 

SP1039* SP1239* Quad level translator (PEel to saturated logic) 7 (DTl) 12 

SP1048 SP1248 Quad 2-I/P NAND gate 25 5.0 

* In 16- lead D.I.L. All other types are in 14- lead D.I.L. 

Total power 
dissipation 

mW typo 

115 

95 

110 

115 

125 

140 

115 

250 

140 

250 

130 

130 

180 

140 

185 

140 

200 

130 
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GENERAL PARAMETERS 

Common Characteristics 

SP1200 SP1000 

Characteristic _55° +25°C +125°C O°C +25°C +75°C 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

Input current lin 100/lA 100/lA 

I nput leakage I R 0.2/lA l/lA 0.2/lA l/lA 

Output voltage 2 
Logic '1' (VOH) -0.990 -0.825 -0.85 -0.70 -0.70 -0.53 -0.895 -0.74 -0.85 -0.70 -0.775 ~0.615 

Logic '0' (VOL) -1.89 -1.58 -1.8 -1.5 -1.72 -1.38 -1.83 -1.525 -1.8 -1.5 -1.76 -1.435 

NOTES 
1. The anove ChdrJcteristlCs 0pply unl"ss ott",rwis', Stdlcct umJcr inLiiviclualproLiuct information. 
2. Outputs V'Jithout fJulldown rec;;lstors Jre tcswd wIth 1.5ki2 resistor to Vet! dnd VOH li,nits ap~ly from no 10iJd (0 rnA) to lull load 

1-2.5 mAl. 
3. Gerwral pnrd,neters only dimly to udsic '1ates and flip·flojJs. 

Test Conditions 

Test Voltage/Current Values 

Test VIL (V) VIH (V) VIH (max.) Vee (V) IL 
Temp. (V) (m.Ad.c.) 

°c Min. I Max. Min. I Max. 

-55 -5.2 to -1.405 -1.165 to -0.825 - -5.2 -2.5 

+25 to -1.325 -1.025 to -0.700 -0.700 

+125 to -1.205 -0.875 to -0.530 -

0 to -1.350 -1.070 to -0.740 -

+25 to -1.325 -1.025 to -0.700 -0.700 

+75 to -1.260 -0.950 to -0.615 -

SP100l1SP1201 SP1004/SP1204 
6·INPUT GATE DUAL 4·INPUT GATE 

(1) 

'~ (2) 1 (25) (1) 2 5 (25) 

(2) 2 (25) (11 3 - 6 (25) 

(2) 3 (25) (1) 4-

( 2) 11 (25) 
11110~ ( 2) 12(25) (1) 11 9 (25) 

(2) 10 13 (25) (1) 12 8 (25) 

= 4 + 5 + 6 + 8 + 9 + 10 (1) 13 

11 = 4 + 5 + 6 + 8 + 9 + 10 
5 = 1+ 2 + 3 + 4 

6 = 1 + 2 + 3 + 4 

tpd = 4.0 ns tpd =4.0ns 
Po =115mW Po = 95mW 
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SP1007/SP1207 
TRIPLE 3·INPUT GATE (1)1=V--

(1) 23 4 (25) 

(I) (I)S=V--
(1) 6

8 

9 (25) 

(1) (I)"=V--
(1) 12 10 (25) 

(1) 13 

tpd ~ 4.0 ns 
Po ~ 110mW 

SP1030/SP1230 
QUAD EXCLUSIVE OR GATE 

:=1D-2 
:=1D-s 

,~=1D-9 
13=1D-12 
II 

DC I nput Loading Factor:· 
Pins I, 6, 8, 13 = 1.5 
Pins 3, 4,10,11 = 1 

DC Output Loading Factor = 25 
tpd = 5.0 ns typ 
Power Dissipation = 130 mW typ 

(1'5) 

(1) 

(1) 

(1'5) 

SP1048ISP1248 
QUAD 2·INPUT NAND GATE 

:==D-
2 

:==D-
s 

(1'5) 8==D-
9 

(11 10 

(25) 

(25) 

(2!i) 

(1)1'==D-
12 (25) 

(1'5) 13 

2 = ,.-;) 

tpd = 5.0 ns 
Po = 130mW 

SPI010/SP1210 
QUAD 2·INPUT NOR GATE 

(1) 

~=D-'3 (25 ) 
(1) 

(I) _[>-6 (25) 
(1) 

(1) ,:=D-S (25) 
(1) 

(1) 12=D-II (25) 
(1) 13 

3 = I + 2 

tpd = 4.5ns 
PD = 115mW 

SP10311SP1231 
QUAD EXCLUSIVE NOR GATE 

~=)Dr--2 

:=JD-s 
,~=JD-9 
13 =)Dr--

12 
11 

DC Input Loading Factor: 
Pins 1,6,8,13 = 1.5 
Pins 3, 4,10,11 = 1 

DC Output Loading Factor = 2:1 
Power Dissipation = 130 mW typ 
tpd = 5.0 ns typical 

SP1023/SP1223 
DUAL 4·INPUT CLOCK DRIVER 

(3)2~ 
(3) 3 6 (25) 

(3) 4 1 (25) 

(3) 5 

(3)9~ 
(3) 10 a (25) 

(3) 11 13 (25) 

(3) 12 

6=2+3+4+5 

1=2+3+4+5 

tpd = 2.0 ns 
Po = 250mW 

N.M. = 150 mV 

Eel II 
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SP1026/SP1226 
DUAL 3-4-INPUT 

TRANSMISSION LINE 
AND CLOCK DRIVER 

(3) 

:~: (25) 
(3) 

(251 
(3) 

(3) 9 12 (25) 
(3)8~ 
(3)10 13 (25) 

(3) 11 

!. + 5 + 6 

4 + 5 + 6 

tpd = 2.0 ns 
Po = 140mW 

N.M. = 150 mV 

SP1013/SP1213 

SP1039/SP1239 
QUAD LEVEL TRANSLATOR 

(ECll'5) 3
4
==D-2 (7 DTLl 

(Eel 1'5) 

(ECll'5) 5

6

==D-7 (7 DTLl 
(ECl 1'5) 

(EellS) 11==D-
10 (7 DTLl 

(ECl 15) 12 

(ECl 1·5) 13==D-
15 (7 DTLl 

(ECl 1·5) 14 

2 = 3 + 4 

tpd = 12 ns 
Po = 200 mW 

Power supply 
connections: 

Pin 1 = +5.0V 
Pin 8 = -5.2V 
PinI6=OV 

(1) AC-COUPLED J-K FLIP/FLOP 
(85 MHz TYP.l 

(11 

III 4 
Q 13(25) 

(1) 5 

III 

(1) 

(1) 

(I) 10 
6 1 (25) 

(1) II 

(I) 12 

The J and K inputs refer to logic levels whereas the Co 
input refers to dynamic logic swings. The J and K 
inputs should be changed to logic '1' only while Co is 
in the logic '1' state. (CO maximum '1' level = VCC 
-0.6VI. Clock Co is obtained by tying one J and one 
K input together. 

SP1014/SP1214 

tpd = 6.0 ns 
Po = 125mW 

CLOCKED J-K OPERATION 

J K CD 

'" '" ~ 0 0 ---.r-
0 1 =5=-1 0 
1 1 ~ 

'" = Don't care 
R-S OPERATION 

R S an + 1 

0 I 1 
1 0 0 
0 0 an 
1 1 NO 

NO = Not defined 

SP10151SP1215 
DUAL CLOCKED R-S FLIP/FLOP 

(POSITIVE CLOCKI 
DUAL CLOCKED R-S FLIP/FLOP 

(NEGATIVE CLOCKI 

(1-5) 6 =0=0 2 (25) 

(1)4 C 

(1·5) 5 R a I (25) 

(1'5)8=0=0 12(25) 

(1)10 C 

(1'5)9 R a 13(25) 
tpd = 6.0 ns 
Po=140mW 

C 

1 
1 
1 
1 
0 

'" = Oon't care 

C 

0 
0 
0 
0 
1 

NO = Not defined 

SP1014/1214 

R S 

0 0 
0 1 
1 0 
1 1 

'" '" 
SP101511215 

R S 

0 0 
0 1 
1 0 
1 1 

'" '" 

an + 1 

an 
an 

1 
0 

an 

an + 1 

an 
1 
0 

NO 
an 

an + 1 

an 
1 
0 

NO 
an 



SP1016/SP1216 
DUAL CLOCKED, SINGLE RAIL 

R-S FLIP/FLOP 
(NEGATIVE CLOCK) 

SP1033/SP1233 
DUAL CLOCKED, SINGLE RAIL 

R-S FLIP/FLOP 
(POSITIVE CLOCK) 

5 -----f}-- I 1151 

(1) 4-U--2 (25) 

SP101611216 (1,5) 

C 0 an + 1 

0 0 an 

(15) 9--r1--13 (25) 

(1) 10-U--12 (25) 

( 21 

(21 

(2) 4 

tpd =6.0 ns 
Po = 140 mW 

SP1027/SP1227 
AC.cOUPLEO J-K FLIP/FLOP 

(127 MHz TYP.I 

J 

0 1 
1 0 
1 1 

SP1033/1233 

C 0 

1 0 
1 1 
0 0 
0 1 

CLOCKED J-K OPERATION 

K Co 

an 

b 
1 

an + 1 

an 
an 

0 
1 

an+ 1 

(2) 5 
a 13 (251 ~ ~ "- an 

an 

(2) 6 

(2) 

(2) 

(2) 10 

(21 11 

(2) 12 

R-S OPERATION 

R S 

0 1 
1 0 
0 0 
1 1 

NO = Not defined 

1 (25) 

an +1 

1 
0 

an 

NO 

0 0 ---.r-
0 1 ~ 1 
1 0 I~ 0 
1 1 I~ an 

~ = Don't care 

The J and K inputs refer to logic levels whereas the CD 
input refers to dynamic logic swings. The J and K 
inputs should be changed to logic 'I' only while CD is 
in the logic"l' state. (CD maximum 'l'level = VCC 
-O.6V). Clock CD is obtained by tying one J and one 
K input together. 

tpd = 4.0 ns 
Po =250 mW 

EeL II 
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SP1032/SP1232 
l00MHz, AC-COUPLED 
DUAL J-K FLIP/FLOP 

(1) ' il' (25) 
JD - KO TRUTH TABLE 

(1) 3 K f on + 1 
(2) t. C 

JD KO 

5 J 
Pin No. 1 & 15 

(1) 
0 0 on 

(1) 6 S a 7 (25) 0 1 

I 
0 

1 0 1 
1 1 on 

(1)10-5 Q 1---15 (25) 

(1)11-) All Clock/R-S inputs are at a '0' Level. 

(2)12-C 
R-S TRUTH TABLE 

(1)13-K 
R S on + 1 

B I--- 9 
Pin No. 2& 14 6& 10 1 & 15 

(1)1t.-R (25) 
0 0 on 
0 1 1 

CLOCKED J-KTRUTH TABLE 1 0 0 
~. 

I 
1 1 NO 

J K Clock on 

I 4& 12 1 & 15 - -
All J-K inputs and Clock inputs- are 

{:, {:, 

I 

0 on static 

0 0 1 an NO = Output state not defined 

0 1 1 1 
1 0 1 0 

The J and K inputs refer to logic levels while the clock input refers to dynamic 
1 1 1 on 

logic swings. The J and K inputs should be changed to a logic 'I' only while the 

• Any J or K input 
ciock input is in a iogic 'i· state iCioCK maximum 'I' ievel = VCC -O./Vi. 

All other J - K inputs and the R-S inputs are at a '0' tpd .~ 4.5ns 
Level Po = 180mW 
{:, = Either logic level will result in the desired output. NM = 150mV 

SP1034/SP1234 
TYPE D FLIP/FLOP 

(6) 5 Po = 185 mW using external 600£2 pulldown resistors 
I = 240 mW using internal pulldown resistors. 

(.11 6- Cl 
S 

Q t---- 2 (25) 

C2 
RT f--12 R-S TRUTH TABLE 

(1) S-
RT r--l1 R S on + 1 on + 1 

(2)10- 0 B f--3 (25) 
-

R Pin No. 4 5 2 3 

I 0 0 on on 
16) t. 0 1 1 0 --- .. _.-

1 0 0 1 -----
1 1 NO NO 

NO = Not defined 

CLOCKED TRUTH TABLE 

0 C on + 1 on+ 1 

Pin No. 10 60r8 2 • 3 

0 0 on On 

1 0 on on 

0 1· 0 1 
1 ,. 1 0 

• A 'I' or clock input is defined for this flip-flop as a 
change in level from low to high. 
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SP1020/SP1220 
QUAD LINE RECEIVER 

(1) 21=t>-3 
(I) 

(25) 

{1)5~ 
(I) 6~ 4(251 

{1)8=t>-

9 
10 (25) 

(1) 

(1) 12 =t>-
(I) 13 

LOGIC DIAGRAMS 

tpd = 4.0 ns 
PD = 115 mW 

11 (25) 

The logic diagrams describe the circuits of the PECl II 

series and permit quick selection of those circuits required 

to implement a particular logic system. The logic equations 

and truth tables shown with the logic diagrams, together 

with typical propagation delay times (tpd). and typical 

power dissipation per package given in the characteristics 

table demonstrate series compatibility. 

Logic "1' = -0'75V (VH) 
Logic '0' = -1 ·60V IV L) 

DIFFERENTIAL 
AMPLIFIER 

SP1035/SP1235 
TRIPLE LINE RECEIVER 

(1)3~1(251 
(1)4~2(25) 

(1) 65~.-8(25) 
(1)~ 

(1110~12(25) 
(1)11~13(25) 

ECLII 

8- 9 
TRUTH TASLE 

tpd = 5.0 ns 
PD = 140mW 

INPUTS 
A S 

1, VBS 
0 VSS 

VSS 1 

VSS 0 

OUTPUTS 
OR NOR 

1 0 
0 1 

0 1 
1 0 

Package pin numbers are identified by numbers directly 

adjacent to the device terminals, whereas the numbers in 

parentheses indicate d.c. loading factors at each terminal. 

PECl II circuits contain internal bias networks, ensuring 

that the transition point is always in the centre of the 

transfer characteristic curves over the temperature range. 

Vee = pin 14 and VEE = pin 7 for all devices (14-lead 

DJ.L.) except SP 1 032/1232, and SP 1 039/1239 

where Vee = pin 16 and VEE = pin 8 (16-lead D.I.L.) 

Vcc=OV 

For lOgic '1' input, NOR output =. -1·60V 
OR output = -0·75Y 

For logic '0' input, NOR output = -0'75V 
OR o.Jtput = -l·60V 

VE E =-52V 

BASIC PECl GATE CIRCUIT 

CIRCUIT DESCRIPTION 

The PECl II line of monolithic integrated logic circuits 

was designed as a non·saturating form of logic which 

eliminates transistor storage time as a speed limiting 

characteristic, and permits extremely high-speed operation. 

The typical PECl II circuit comprises a 

differential-amplifier input with internal bias reference and 

with emitter-follower output to restore dc levels. High 

fan-out operation is possible because of the high input 

impedance of the differential amplifier and the low output 

impedance of the emitter followers. Power-supply noise is 

virtually eliminated by the nearly constant current drain of 

the differential amplit:er, even during the transition period. 

Basic gate design provides for simultaneous output of both 

the function and its complement. 
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ECLII 

POWER-SUPPLY CONNECTIONS 

As shown in the schematic diagram above, it is 

recommended that -5.2V be applied at VEE with Vcc = 
Gnd. 

SYSTEM LOGIC SPECIFICATIONS 

The nominal output logic swing of 0.85 V then varies 
from a low state of VL = -1.60 V to a high state of VH = 
-0.75 V with respect to ground. 

If Positive logic is used when reference is made to.logical 
zeros or ones then 

'O'=-1.60V . 
l' = -0.75 vtYPlcal 

Dynamic logic refers to a change of logic states. 
Dynamic '0' is a negative going voltage excursion and a 
dynamic '1' is a positive going voltage excursion. 

CIRCUIT OPERATION 

An internal bias of -1.175 V is applied to the 'bias 

input' of the differential amplifier and the logic signals are 
applied to the 'signal input'. If a logical '0' is applied, the 
current through R E is supplied by the internally biased 
transistor. A drop of 0.85 V occurs across RC2. The OR 
output then is -1.60 V, or one VB E drop below 0.85 V. 
Since no current flows in the 'signal input' transistor, the 

NOR output is a VBE drop below ground, or -0.75 V. 
When a logical '1' level is applied to the 'signal input' the 
current through RC2 is switched to the 'signal input' 
transistor and a drop of 0.85 V occurs across RC1. The OR 
output then goes to -0.75 V and the NOR output goes to 
-1.60V. 
Note: Any unused input should be connected to VEE. 

BIAS VOLTAGE SOURCE 

The bias voltage applied to the bias input is obtained 
from an internal regulated, temperature compensated bias 
network. The temperature characteristics of the bias 
network compensate for any variations in circuit operating 
point over the temperature range or supply voltage changes, 
and ensure that the threshold point is always in the centre 
of the transfer characteristic curves. 

ABSOLUTE MAXIMUM RATINGS 

204 

Ratings above which device life may be impaired 
Power supply voltage (Vcc = 0) (Vee) -10V d.c. 
Lnputvoltage(VCC=O) (Vin) OtoVee 
Output source current (10) 20m A d.c. 
Storage temperature range (Tstg.l -65°C to +175°C 

Recommended Maximum ratings above which 
performance may be degraded 

Operating temperature range 
SP1000 
SP1200 

A.C. fanout* (gates and flip·flops) 

O°C to +75°C 
_55°C to +125°C 

15 

Minimum d.c. fanout is guaranteed at 25; an a.c. 
fanout of 15 is recommended for high·speed 
operation. 
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package outlines 

Dimensioned outline diagrams of the packages currently available for standard 
products are given on this and the following pages. Whilst every effort is made to 
ensure that the packages offered conform to these diagrams, certain changes may 
occur from time to time dependent on the supplies of piece parts. However, 
Plessey Semiconductors will attempt to ensure that such changes, should they 
occur, shall be minimal. 

The code used to identify package outlines is that shown on the appropriate 
datasheet and on the following diagrams. The Pro-Electron code (see Ordering 
Information) is used - with the addition of numerals indicating the number of 
leads. 

Note: Dimensions are shown thus: mm (inches) 

'2·70/'4'22 
(0'500/0'5601 10"65/0"851 

8 LEAD TO-5 
CMS 

10 LEAD TO-5 
CM10 
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DC14 

DC16 

208 

:g,.,,, ""''''''''''"' 
NON ACCUMULATIVE 

(074/080 

I 
'~~X I I§ 1-

;;:
><1 .Q ~ ~ 1;;_. 0 .".,. 

N ~.Q 

ll-----IJ SEATING PLANE ~ ~r-tMlffn"~-~-;L_ ~~~ ~II~ 
--i----f-------- - - - - - - t f 

7·62 (03001 
NOMINAL CRS 

02010 30 
--~ 

J I 0·41/0'51 
(0016/00201 

14 LEAD OILMON 

·g,.,,,,,,o~,,o,o,, 
NON ACCUMULATIVE 

762(0'3001 
NOMINAL CRS 

1981/20 57 
(0·780/08101 

16 LEAD OILMON 



18·92/1994 
10·745/07851 

0·~3/0·53 

0'017/0'0211 

14 LEAD CERAMIC OIL 

0 
....... 

1
.---, 

. 6·17/6'68 
10· 243/0·2631 

....... 16-1 

. . 
18·92/19·9~ 

16 LEAD CERAMIC OIL 

DG14 

DG16 
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DG24 

DP14 

210 

24 LEAD CERAMIC OIL 

19-3111955 

6 PITCHES 2 -52/ 
2-56 (0099/0-101} 

NON-ACCUMULATIVE 

1-78 (0-070}MIN 

.. 
0-
M 

CD .., 

660/686 
(0260/0270) 

10' 

I 

7-62CRS 
IO-3JNOM 

0-25/0-29 
10010/0-012) 

14 LEAD PLASTIC OIL 



: 

~,O<'"'''' '" ',"0',""" 
I( ::::: c~ ''''010010'' 

7 PITCHES 
NON-ACCUMULATIVE 

252/2·56 
(0099/0·1011 

16 LEAD PLASTIC OIL 

31·50/32·00 

i 2W1 

J 
[IJ] 

24 

660/686 (0·260,\:)2701 

7-6210·31 CRS 

NOM 

~Ii ~I lnl ~~ ~g ~~~ 
--r--~ 2Q;(!i A-I---IIIIIII! 1 ~ ~ ~-"" 'C=-'TJ ---.- - ... _~ATING PLA'-E 

J I -I~0'41/0'50 . J' 
~ 10·616/0'02'01 [ . .'5'2410'61 

2·42/2-661O{)95/0·IOSI PITCH NOM CRS 
NON ACCl.M.A..ATrvE 

24 LEAD PLASTIC OIL 

DP16 

DP24 
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DP24 

212 

t--_~!i9J~2·OO_. 

I 
(1·240/1·2601 ~ 

II NOTE NON-STANDARD PIN N..M)£RING 

~ ~ I 24 
!?T~ ___ iF_!:Q,!:!!_[±_9£!~!:Q,!~fIti illT@ 

~,~ . . !~ 
Q~ ---- • __ Jm ~ X 28 UN!' THREAD r-t--- --

24 LEAD PLASTIC OIL WITH HEAT SINK STUD 
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ordering information 

U.K. ORDERS 

Orders for quantities up to 99 received by PJessey Semiconductors at Swindon 
will be referred automatically to our U.K. distributors; quantities of 1000 and over 
must be ordered from Plessey Semiconductors direct, at the following address: 

OVERSEAS ORDERS 

Plessey Semiconductors 
Cheney Manor 

Swindon 
Wilts. SN2 2QW 

Tel: (0793) 36251 
Telex: 449637 

Products contained in this Databook can be ordered from your listed Plessey 
Office. Agent or Distributor. 

PLESSEY SEMICONDUCTORS IC TYPE NUMBERING 

PJessey Semiconductors integrated circuits are allocated type numbers which 
must be used when ordering. The Pro- Electron code is used to identify package 
outlines. 

eM - Multilead TO-5 
DC - Dilmon 
DG - Ceramic Dual In-Line 
DP - Plastic Dual In-Line 
EP - Power Stud 

This package code is for reference purposes only and need only be used when 
ordering where a device is offered in more than one package style. The package 
code does not appear on the device itself. 
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Plessey 
Semiconductors 
world-wide 

217 



PLESSEY SALES REPRESENTATIVES: 
ALABAMA: 

ARIZONA: 

CALIFORNIA: 

COLORADO 
CONNECTICUT: 

FLORIDA: 

ILLINOIS: 

KANSAS: 

MARYLAND: 

MASSACHUSETTS: 

MICHIGAN: 

MINNESOTA: 

MISSOURI: 

NEW YORK: 

NORTH CAROLINA: 

OHIO: 

ONT",R!O: 
PENNSYLVANIA: 

TEXAS: 

VIRGINIA: 

WASHINGTON: 

CALIFORNIA: 

ILLINOIS: 

INDIANA: 

MARYLAND: 

iI1IICHIGAN: 

MINNESOTA: 

MISSOURI: 

NEW YORK: 

OHIO: 

PENNSYLVANIA: 

TEXAS: 

WISCONSIN: 

Bill Bradford, 
Western Regional Sales Manager, 
PLESSEY SEMICONDUCTORS, 
1641 Kaiser, 
Irvine, CA 92714 

Huntsville (205) 883·9260 REMCO 

Phoenix (602) 997·1042 ELTRON 
Phoenix (602) 956·5300 The Thorson Company 

Santa Barbara (805)964·8751 The Thorson Company 
Los Angeles (213) 822·1187 RELCOM 
Mountain View (415) 965·9180 Thresum Associates, Inc. 
San Diego (714) 455·0055 Littlefield & Smith Associates 

Denver (303) 759·0809 ThorsonlDenver 

Milford (203) 878·3755 Wayland Engineering Sales 

St. Petersburg (813) 894·8240 Kirkwood Associates 
Elk Grove Village (312) 439·9090 R·TECH 

Kansas City (913) 649·4000 Engineering Services Company 

Ellicott City (301) 465·1272 Applied Engineering Consultants 
(301) 953·2808 Applied Engineering Consultants 

Wayland (617) 655·6080 Wayland Engineering Sales 

Detroit (313) 357·0355 Luebbe Sales Company 

Minneapolis (612) 944·3034 Technical Associates, Inc. 

St. Louis (314) 997·1515 Engineering Services Company 

Plainview (516) 681·3155 Robert Smith Associates 
Springvalley (914) 354·6067 Robert Smith Associates 
Skaneateles (315) 685·5731 Robtron Inc, 

Raleigh (919) 872·3843 REMCO 

Cincinnati (513) 871-4211 Luebbe Sales Company 
Cleveland (216) 333·0425 Luebbe Sales Company 
Dayton (513) 294·0426 Luebbe Sales Company 
!slington (412) 626·3805 MacKay ft.ssociates 
Pittsburgh (412) 468-4019 Luebbe Sales Company 
Huntingdon Valley (215) 947·5641 Dick Knowles Associates 

Fort Worth (817) 640·9101 W. Pat Fralia Company, Inc. 
Houston (713) 772·1572 W. Pat Fralia Company, Inc. 

Arlington (703) 524·6630 Applied Engineering Consultants 
Woodbridge (703) 550·9429 Applied Engineering Consultants 

Olympia (206) 866·2001 Bergford & Associates 

PLESSEY DISTRI BUTORS: 
(Dial direct for orders under 100'pieces and faster delivery.) 

Los Angeles (213) 559·5780 JSH Eelctronics, Inc. 
Newport Beach (714) 833·3070 SEMICOMP Corporation 
San Diego (714) 453·9005 INTERMARK 
Sunnyvale (408) 736·2330 SEMICOMP Corporation 

Chicago (312) 279·1000 Semiconductor Specialists 

Indianapolis (317) 243·8271 Semiconductor Specialists 

Ellicott City (301) 465·1272 Applied Engineering Consultants 

Detroit (313) 255·0300 Semiconductor Specialists 

Minneapolis (612) 854·8841 Semiconductor Specialists 

Hazelwood (314) 731·2400 Semiconductor Specialists 
Kansas City (816) 452·3900 Semiconductor Specialists 

Plainview (516) 822·5357 Plainview Electronics Supply Corp. 
Dayton (513) 278·9455 Semiconductor Specialists 

Pittsburgh (412) 781·8120 Semiconductor Specialists 
Dallas (817) 649·8981 PATCO Supply 

Milwaukee (414) 257·1330 Semiconductor Specialists 

PLESSEY REGIONAL OFFICES: 
Louis A. Scalzo, 

Midwestern Regional Sales Manager, 
PLESSEY SEMICONDUCTORS, 

9950 W. Lawrence, Suite 119, 
Schiller Park, I L 60176 

(714) 540·99791 TWX: 910·595·1930 (312) 678·3280/3281 ITWX: 910·227·3746 

Bernie Erde, 
Eastern Regional Sales Manager, 

PLESSEY SEMICONDUCTORS, 
170 Finn Court, 

Farmingdale, NY 11735 
(516) 249·6446 ITWX: 510·224·6124 
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sales offices 

FRANCE Plessey France S.A.. 16/20 Rue Petrarque. 75016 Paris. Tel: 7274349 Tx: 62789 

ITALY Plessey S.p.A .• Gorso Sempione 73. 20149 Milan. Tel: 349 1741 Tx: 37347 

SCAN DINAVIA Svenska Plessey A.B .• Aistromergatan 39. 4tr. S-112 47 Stockholm 49. (P.O. Box 49023 S-100 28 Stockholm 

49) Sweden. Tel: 08 23 55 40 Tx: 10558 

SWITZERLAN D Plessey Verkaufs A.G .• Glattalstrasse 18. CH-8052 Zurich. Tel: 50 36 55/50 36 82 Tx: 54824 

UNITED KINGDOM Plessey Semiconductors. Cheney Manor. SWindon. Wilts. SN2 2QW Tel: 0793 36251 Tx: 449637 

USA Plessey Semiconductor Products. 1641 Kaiser Avenue, Irvine, Calif. 92714, Tel: (714)540-9979 Twx: 9105951930 

Plessey Microsystems. Semiconductor Products Divn .• 4825 N. Scott Street. Suite 308 74A. Schiller Park, III. 60176 

Tel: (312) 6714554 Twx: 910-227-0794 

WEST GERMANY Plessey GmbH .• 8 Munchen 40. Motorstrasse 56, Tel: (89) 351 6021/6024 Tx: 5215322 

Plessey GmbH. Moselstrasse 18, Postfach 522,4040 Neuss. Tel: (02101) 44091 Tx: 517844 
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agenb 

AUSTRALIA Plessey Ducon Pty. ltd .• P.O. Box 2. Christina Road. Villawood. N.S. W. 2163. Tel:72 0133 Tx: 20384 

AUSTRIA Plessey GmbH .• Rotenturmstrasse 25. Postfach 967. A-lOll Vienna. Tel: 63 45 75 Tx: 75 963 

BELGIUM & LUXEMBOURG Plessey S.A.. Chausee de St. Job 638. Brussels 1180. Belgium. Tel: 745971. Tx: 22100 

BRAZIL Plessey Brazil. Caixa Postal 7821. Sao Paulo. Tel: (011) 269 0211. Tx: 112338 

CANADA Plessey Canada ltd .• 300 Supertest Road. Downsview. Toronto. Ontario. Tel: 661 3711. Tx: 065-24488 

EASTERN EUROPE Commercial Manager. Mid and Eastern Europe. Plessey Co. Ltd .. lIford. Essex. IGl 4AQ England. 

Tel: 01-478-3040. Tx: 23166 

EIRE Plessey Ireland Ltd .• Mount Brown. Oid Kiimilinham. Duiliin 8. Tel: 75 84 5i /2. Tx: 483i 

HONG KONG Plessey Co. ltd .• Room 1002. Connaught Building. 54-46 Connaught Road C. (P.O. Box 617) Tel: 5-452145. 

Tx: 74754 

JAPAN Comes & Co Ltd .• Maruzen Building. 2 Chome Nihonbashi-Dori. c.p.a. Box .158. Chuo-ku. Tokyo 103. Tel: 272-5771. 

b:~~4 

Carnes & Co Ltd .. Marden House. C.P.O. Box 239. Osaka. Tel: 532-1012/1019. Tx: 525-4496 

NETHERLANDS Plessey Fabrieken N.V .• Van de Mortelstraat 6. P.O. Box 46. Noordwijk. Tel: 01719 19207. Tx: 32008 

NEW ZEALAND Plessey (N.Z.) Ltd .• Ratanui Street. Private Bag. Henderson. Auckland 8. Tel: Henderson 64189. Tx: 2851 

PO RTU GAL Plessey Automatica Electrica. Portugesa S.A.R.L.. Av. Infant D. Henrique 333. Apartado 1060. Lisbon 6. Tel: 

313173/9 Tx: 12190 

SOUTH AFRICA Plessey South Africa Ltd .• Forum Building. Struben Street. (P.O. Box 2416) Pretoria 0001. Transvaal. Tel: 

34511 Tx: 30277 

SPAIN The Plessey Company Ltd. Calle Martires de Alcala. 4-3 Dcha .• Madrid 8. Tel: 248 12 18 and 248 38 82 Tx: 42701 
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distributors 

FRANCE Scientech. 11 Avenue Ferdinand Buisson. 75016 Paris. Tel: 60991 36 Tx: 26042 

ITALY Melchioni. Via P. Colletta 39. 20135 Milan. Tel: 5794 

SCANDINAVIA Scansupply A/S .• Nannasgade 20. Dk-2200 Copenhagen. Denmark. Tel: 93 5090 Tx: 19037 

Oy Ferrado A.B. Nylandsgatan 2C, 00120 Helsinki 12. Finland. Tel: 65 60 05 Tx: 121394 

Skandinavisk Elektronikk AlS .• Ostre Aker Vei 99. Veitvedt. Oslo 5. Norway. Tel: (02) 15 00 90 Tx: 11963 

SWITZERLAND Lacoray S.A .• 8049 Zurich. Ackersteinstrasse 161. Tel: 56 56 70 Tx: 57653 

UNITED KINGDOM (For all circuits except T.V.) 

Farnell Electric Components Ltd., Canal Road. Leeds LS12 ZTU Tel: 0532636311 Tx: 55147 

Gothic Electronic Components. Beacon House. Hampton Street. Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731 

Semiconductor Specialists (UK) Ltd .• Premier House. Fairfield Road. Yiewsley. West Drayton. Middlesex. Tel: 0895446415 

Tx: 21958 

SDS Components Ltd .• Hilsea Industrial Estate, Portsmouth. Hampshire P03 5JW. Tel: 0705 65311 Tx :86114 

For T.V. circuits only:-

Best Electronics (Slough) Ltd .• Unit 4. Farnburn Avenue. Slough, Bucks SLl 4XU Tel: (0753) 31700 Tx: 847571 

C.P.C. Ltd .• 194-200 North Road. Preston PR1 1 YP. Tel: (0772) 55034 Tx: 677122 

USA Semiconductor Specialists. P.O. Box 66125. O'Hare Internatl. Airport. Chicago, III. Tel: 312 279 1000 Twx: 910-254-0169 

WEST GERMANY 

PLZ1 Dr. Guenther Dohrenberg. 1000 Berlin 30. Bayreuther Strasse 3. Tel: (030) 21 38 043-45 

PLZ2 Nordelektronik GmbH-KG. 2085 Ouickborn. Harksheiderweg 238-240. Tel: (04106) 4031 Tx: 02 14299 

PLZ6 Mansfield GmbH & Co. KG. 6000 Frankfurt. Zobelstrasse 11. Tel: (0611) 4470 20 

PLZ7 Astronic GmbH & Co. KG. 7000 Stuttgart-Vaihingen. Gruendgenstrasse 7. Tel: (0711) 734918 

PLZ8 Nuemuller & Co. GmbH. 8 Munchen 2. Karlstrasse 55. Tel: 089 5991 231 Tx: 0522106 

221 



222 



223 



224 






