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product index

DEVICE TYPE

ECL 10 K LOGIC CIRCUITS

SP10,000 series 11 -27
ECLIII LOGIC CIRCUITS

SP1648 Voltage controlled oscillator 29
SP1650 Dual A/D comparator, Hi-Z 356
SP1651 Dual A/D comparator, Lo-Z 35
SP1658 Voltage controlled multivibrator 37
SP1660 Dual 4-1/P OR/NOR gate Hi-Z 41
SP1661 Dual 4-1/P OR/NOR gate Lo-Z 41
SP1662 Quad 2-1/P NOR gate Hi-Z 45
SP1663 Quad 2-1/P NOR gate Lo-Z 45
SP1664 Quad 2-1/P OR gate Hi-Z 47
SP1665 Quad 2-1/P OR gate Lo-Z 47
SP1666 Dual clocked R-S Flip-Flop Hi-Z 49
SP1667 Dual clocked R-S Flip-Flop Lo-Z 49
SP1668 Dual clock latch Hi-Z 53
SP1669 Dual clock latch Lo-Z 53
SP1670 ' Master-slave D Flip-Flop Hi-Z 57
SP1671 Master-slave D Flip-Flop Lo-Z 57
SP1672 Triple 2-1/P exclusive OR gate Hi-Z 63
SP1673 Triple 2-1/P exclusive OR gate Lo-Z 63
SP1674 Triple 2-1/P exclusive NOR gate Hi-Z 65
SP1675 Triple 2-1/P exclusive NOR gate Lo-Z 65
SP1690 UHF prescaler type D Flip-Flop 67
SP1692 Quad line receiver 73
SUB-NANOSECOND LOGIC

SP 16 F60 Dual 4-1/P OR/NOR Gate 75
SP8000 SERIES HIGH SPEED DIVIDERS

Prescalers

SP8600A, B&M 250MHz + 4 79
SP8601A, B&M 150HMz ~ 4 83
SP8602A, B&M 500MHz + 2 87



SP8000 SERIES HIGH SPEED DIVIDERS continued . ..

Prescalers
SP8603A, B&M
SP8604A, B&M
SP8607A, B&M
SP8613B&M
SP8614B&M
SP8615B&M
SP8616B
SP8617B
SP86198
SP8620A, B&M
SP8621A, B&M
SP8622A, B&M
SP8630A, B&Mi
SP8631A, B&M
SP8632A, B&M
SP8634B
SP8635B
SP86368
SP8637B
SP8650A, B&M
SP8651A, B&M
SP8652A, B&M
SP8655A, B&M
SP8657A, B&M
SP8659A, B&M
SP8660A, B&M
SP8665B
SP8666B
SP8667B
SP8670A, B&M
SP8671A, B&M
SP8672A, B&M
SP8675B&M
SP8676B&M
SP8677B&M
SP8735B
SP8736B
SP8750B&M
SP8751B&M
SP8752B
SP8770B
SP8771B
SP8772B

400MHz ~ 2
300MHz + 2
600MHz ~ 2
700MHz ~ 4
800MHz +~ 4
900MHz + 4
1GHz ~ 4

1.3GHz + 4

1.5GHz + 4

400MHz + 5
300MHz +~ 5
200MHz + 5
600MHz + 10
500MHz + 10
400MHz + 10

700MHz + 10 (BCD O/P)
600MHz + 10 (BCD O/P)
500MHz + 10 (BCD O/P)
400MHz -+ 10(BCD O/P)

600MHz + 16
500MHz + 16
400MHz + 16

200MHz + 32 Low power (50mW)
200MHz <+ 20 Low power (50mW)
200MHz + 16 Low power (50mW)
200MHz + 10 Low power {560mW)
1GHz + 10

1.1GHz + 10
1.2GHz ~ 10
600MHz + 8
500MHz + 8
400MHz -+ 8
1GHz ~ 8

1.1GHz +~ 8
1.2GHz + 8

600MHz + 8 with binary O/Ps
500MHz =+ 8 with binary O/Ps
1GHz + 64

1.1GHz + 64
1.2GHz + 64
1GHz + 256
1.1GHz + 256
1.2GHz +~ 256

107
115
1156
115
119
119
119
121
123
123
123
125
125
125
129
129
129
149
149
177
177
177
181
181
181




Two-modulus Programmable Dividers
200MHz + 10/11 (ECL O/P)
250MHz + 10/11 (ECL O/P)

SP8640A, B&M
SP8641A, B&M

111
111

SP8642A, B&M 300MHz 10/11-(ECL O/P) 111
SP86G43A, B&M 350MHz + 10/11 (ECL O/P) 1M
SP8646A, B&M 200MHz + 10/11(TTL O/P) 111
SP8647A, B&M 250MHz + 10/11 (TTL O/P) 111
SP8685A, B&M 500MHz 10/11 (ECL) 131
SP8690A, B&M 200MHz + 10/11 Low power TTL O/P (70mW)

AC coupled |/P 133
SP8695A, B&M 200MHz + 10/11 Low power TTL O/P (70mW)

DC coupled /P 137
SP8720A, B&M 300MHz + 3/4 141
SP8725A, B&M 300MHz -+ 3/4 145
SP8740A, B&M 300MHz =+ 5/6 AC coupled /P 1563
SP8741A, B&M 300MHz + 6/7 AC coupled I/P 157
SP8743B&M 500MHz -+ 8/9 AC coupled I/P 161
SP8745A, B&M 300MHz + 5/6 DC coupled [/P 165
SP8746A, B&M 300MHz =+ 6/7 DC coupled I/P 169
SP8748B&M 300MHz + 8/9 DC coupled I/P 173
Modulus Extenders
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 Il LOGIC CIRCUITS
SP1000/1200 series 197— 204
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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 2.0ns propagation delay make ECL
10,000 a versatile family for data handling and pro-
cessing systems,

Circuit design with ECL 10,000 is unusually

ECL10K

SP10,000 SERIES

ECL 10,000

convenient. The differential amplifier input and emitter-
follower output permit high fanout, the wired-OR
option, and complementary outputs. ECL Ill 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=0, Vee=-5.2V, Ta=+25°C

. Propagation Delay Power Dissipation®
Function Type ns typ. mW typ/pkg

Quad 2-1/P NOR gate with strobe SP10100 2.0 100
Quad OR/NOR gate SP10101 20 100
Quad 2-1/P NOR gate SP10102 2.0 100
Quad 2-1/P OR gate SP10103 2.0 100
Quad 2-1/P AND gate SP10104 2.7 140
Triple 2-3-2-1/P OR/NOR gate SP10105 2.0 90
Triple 4-3-3-1/P NOR gate SP10106 2.0 90
Triple 2-1/P exclusive OR/exclusive NOR SP10107 25 110
Dual 4-5-1/P OR/NOR gate SP10109 2.0 60
Dual 3-1/P 3-O/P OR gate SP10110 24 160
Dual 3-1/P 3-O/P NOR gate SP10111 24 160
Dual 3-1/P 3-0/P OR/NOR gate SP10112 24 160
Quad exclusive OR gate SP10113 25 175
Triple line receiver SP10114 24 145
Quad line receiver SP10115 20 110
Triple line receiver SP10116 2.0 85
Dual 2-wide 2-3-1/P OR-AND/OR-AND

Invert gate SP10117 23 100
Dual 2-wide 3-1/P OR/AND gate SP10118 2.3 100
4-wide 4-3-3-3-1/P OR/AND gate SP10119 23 100
4-wide OR-AND/OR-AND Invert gate SP10121 23 100
Quad TTL to ECL translator SP10124 35 380
Quad ECL to TTL translator SP10125 4.5 380
Bus driver SP10128 12 700
Quad bus receiver SP10129 10.0 750
Dual latch SP10130 25 155
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 tyccess=10ns (max) 420
256-bit random access memory SP10144 taccess=30Nns (max) 420
64-bit register file (RAM) SP10145 taccess=100s (typ) 625
1024-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 1 out of 8 decoder (low) SP10161 4.0 315
Binary to 1 out 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 1 out of 4 decoder (low) SP10171 4.0 325
Dual binary to 1 out of 4 decoder (high) SP10172 4.0 325
Quad 2-1/P multiplexer/latch SP10173 25 275
Dual 4 to 1 multiplexer SP10174 35 305
Quint latch SP10175 25 400
Hex D master-slave flip-flop SP10176 f=250MHz 460
Binary counter SP10178 f=150MHz 370
Look-ahead carry block SP10179 3.0 (Cn,P) 4.0 (G) 300
Dua! high speed adder/subtractor SP10180 4.5 360
4-bit arithmetic logic unit/function generator SP10181 See logic diag. 600

* Load power not included
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ECL10K

TYPICAL TRANSFER CHARACTERISTICS OF ECL10100 FAMILY

Test conditions: Ta = +25 C, Vge = —5.2V, 50Q matched inputs and outputs.

PARAMETER —30 C +25'C +85°C
ViHmax —0.890V —0.810V —0.700V
Vitmin —1.890V —1.850V —1.825V
ViHAmin —1.205V —1.105V —1.035v
ViLAmax —1.500V —1.475V —1.440V
VOHmax —0.890V —0.810V —0.700V
Votmin —1.890V —1.850V —1.825V
VOHmin —1.060V —0.960V —0.890V
VoLmax —1.675V —1.650V —1.615V
VOHAmin —1.080V —0.980V —0.910vV
Votamax —1.655V —1.630V —1.595V
> s $ H 3
VOHmax —0.810V
HIGH STATE
T S | ~0960v
VoHamn —0.980v
Voramax  e——q —— —1630V
VOLmax —1.650V
A
LOW STATE
Voumn &Y —1.850v
2 2 3 2 3
T T B T 7
ABSOLUTE MAXIMUM RATINGS
A. Limits beyond which device life may be impaired:
Power supply voltage, Vee (Vce= 0) —8V to OV
Base input voltage, Vin (Vcc = 0) 0V to Vge
Qutput source current, lo:-
Continuous <50mA
Surge <100mA
Storage temperature, Tstg —55°Cto 150°C
Junction operating temperature, Tj:-
Plastic package <150°C
Ceramic package <165°C
B. Limits beyond which performance may be degraded:
Operating temperature range, Ta —30°“Cto +85°C
DC fan-out <70
Power supply regulation +10%

*Tcase must be<150 C
12



LOGIC DIAGRAMS

Positive logic is used throughout.

Power supply connections:
Veer=pin 1, Vccz—pin 16, Vee—pin 8,
except where otherwise stated.

ECL10K

SP10100
QUAD 2-INPUT NOR GATE
WITH STROBE

Bo~ o v o~

Pp=25mW typ/gate (No load)
tpd=2.0ns typ

SP10101
QUAD OR/NOR GATE

o W w o

n

&

13
1”2 9

Pp=25mW typ/gate (No load)
tpa=2.0ns typ

SP10102
QUAD 2-INPUT NOR GATE

Pp=25mW typ/gate (No load)
tpd=2.0ns typ

SP10103
QUAD 2-INPUT OR GATE

Pp=25mW typ/gate (No load)
tpa=2.0ns typ

SP10104
QUAD 2-INPUT AND GATE

Pp=35mW typ/gate (No load)
tpd=2.7ns typ

SP10105
TRIPLE 2-3-2 INPUT OR/NOR GATE

~ e

“w
15

gl

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

13



ECL10K

SP10106
TRIPLE 4-3-3 INPUT NOR GATE

Pp=30mW typ/gate (No load)
1pd=2.0ns typ

SP10107
TRIPLE 2-INPUT EXCLUSIVE
OR/EXCLUSIVE NOR

0f 33—,
- 3.

GFE a0 w»e

Pp=110mW typ/pkg (No load)
tpd=2.5ns typ

SP10109
DUAL 4-5-INPUT
OR/NOR GATE

SP10110
DUAL 3-INPUT 3-OUTPUT
OR GATE

Veer = pins 1 and 15

Veez = pin 16
VEE = pin 8
Pp=30mW typ/gate (No load) Pp=160mW typ/pkg (No load)
tpd=2.0ns typ tpd=2.4ns typ
SP10111 SP10112
DUAL 3-INPUT 3-OUTPUT DUAL 3-INPUT
NOR GATE 3 OUTPUT OR/NOR GATE

2
3 3
€ ¢
7

12
9 13
10 1
"

Veer = pins 1 and 15
Veez = pin 16
VEE = pin 8

Pp=160mW typ/pkg (No load)
tod=24ns typ

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

14




ECL10K

SP10113
QUAD EXCLUSIVE OR GATE
TO BE ANNOUNCED

ENABLE

=By
DT
= YR
e

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

SP10114
TRIPLE LINE RECEIVER
TO BE ANNOUNCED

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

SP10115
QUAD LINE RECEIVER

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

SP10116

TRIPLE LINE RECEIVER
TO BE ANNOUNCED

,
~

r

ik

]
13

3
1”5

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

SP10117
DUAL 2-WIDE 2-3-INPUT
OR-AND/OR-AND-INVERT GATE

—wo «n o~

" i3
12 15

Pp=100mW typ/pkg (No load)
tpd=2.3ns typ

DUAL 2-WIDE 3-INPUT OR-AND GATE

SP10118

*

(=3
*

*Collector dot
Pp=100mW typ/pkg (No load)
tpd=2.3ns typ

15



ECL10K

SP10119
4-WIDE 4-3-3-3 INPUT
OR-AND GATE

*Collector dot
Pp=100mW typ/pkg (No load)
tpa=2.3ns typ

SP10121
4-WIDE
OR-AND/OR-AND INVERT GATE

e aan

*Collector dot
Pp=100 mW typ/pkg (No load)
tpa=2.3ns typ

SP10124
QUADTTLTO ECLTRANSLATOR

- e o~

" Vee (+5V)=pin 9
" 3 Vee (—5.2V)=pin 8
W Gnd=pin 16

Pp=380mW typ/pkg (No load)
tpa=3.5ns typ (50% to +1.5 Vdc out)

SP10125
QUAD ECLTO TTLTRANSLATOR

Vee (+5V)=pin 9
" Ve (—5.2V) =pin 8
L Gnd=pin 16

Pp=380mW typ/pkg (No load)
tpd=3.5ns typ (60% to +1.5 Vdc aut)

SP10128
BUS DRIVER
Vee = pin 14
Gnd. 1 = pin 16 TO BE ANNOUNCED
Gnd. 2 = pin 1
Gnd. 3 = pin 9 CONTROL 1
Vee = pin 8
o n D Q
_:,Dr,_{{_.s o
CLOCk 10
R
RESET 7 I
DISABLE 1 12
DISABLE 2 §
o2 6
R
STROBE 3 —————————— contRoL 2

Pp = 700 mW/pkg typ (no load)
tha = 12ns typ

SP10129
QUAD BUS RECEIVER
TO BE ANNOUNCED

D=
D: 13
5 G
D2 6
10
03 ¢
2 ay
HYSTERESIS CONTROL 5
cLocK 1 Vce = pin 9
RESET 10 Gnd = 1and 16
STROBE 12 Vee = pin 8

Pp=750mW type/pkg (No load)
tpd=10ns typ

16




ECL10K

SP10130
DUAL LATCH

S5

o7 E 2
Cer 6 . s
Rl ¢ —

cc 9 -—¢

R2 13 —

Te2 1 . "
02 0 15

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

TRUTH TABLE

D C CE Q, +H1

L L L L

H L L H

[} L H Q,

o H L Q,
L2 H H Qn
o =Don’t Care

SP10134

DUAL MULTIPLEXER WITH LATCH
TO BE ANNOUNCED

a0 6
oy ¢

Q2
[P
eo 10 J of—:
e ?
Cer 9 ‘_D ay—1s
o 1 j >

G f—n
022 12 j,, >

Pp=225mW typ/pkg (No load)
tpa=3.0ns typ

SP10131
DUALTYPE D MASTER SLAVE
FLIP-FLOP
S s
) n 2
Cer 8 . )
N Bt
Cc 9
Rz 13 w
Tez 1 . *
02 10 15

s2 12

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

CLOCKED TRUTH TABLE

[ D Q-1
L [") Q,
H L L
H H H
o=Don’t Care
C=Ce¢+Cc.

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

R-S TRUTH TABLE

R S Qn -1
L L Q,
L H H
H L L
H H N.D.

TRUTH TABLE

C A0 | D11 D12| Q, +1
L L L [} L
L L H [+ H
L H (] L L
L H [+] H H
H [ [+ [+ Q.
p=Don’t Care
C=CE+C¢

17



ECL10K

SP10135

DUAL J-K MASTER-SLAVE

FLIP-FLOP
TO BE ANNOUNCED

Pp=280mW typ/pkg (No load)
flog=140MHz typ

R-S TRUTH TABLE

R S Q,+1
L L Qn
L H H
H L L
H H N.D.
N.D.==Not Defined
CLOCK J-K TRUTH TABLE*
J K Qn 1
L L Q,
H L L
L H H
H H Q,

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

SP10136

UNIVERSAL HEXADECIMAL COUNTER

10 Tin  Ogf—n
u <
12—Jop O
1 —o
s —Jo, %2
P gf—
9 —s
7 —s2 Cour ¢

Pp=425mVW typ/pkg
fshit=200MHz typ

FUNCTION SELECT TABLE

SEQUENTIAL TRUTH TABLE*

INPUTS OUTPUTS
Carry|ClocK Carry
S1|S2|DO| D1| D2 D3| In | ** bO Q1] Q2 | Q3] Out
Lttt L] H} H ef|HJL{L|]H[H L
L|Hl o| o of o L H {H|] L| H| Hl H
L{H|oe|eoe|eoe| o LIHI|JL|H| H|] Hl H
L|H|o|oe|e| el L|H]|H|] H| H|] Hl L
L{H]o|o| o] of H{L [H] H| H| Hl H
L{H|oe|oe|o| o/ H|H |H{ H| H| Hl H
HlH| o] o[ o] ol o | H |H|] H| H}] Hl H
LI LI HHI LI L ot HIH]I HI L L] L
H{ L|eoe|o]o| o L|H}JL|{H]L{L| H
HiL|oe|o| o] of LIH|H|]L|]L]L|] H
HlL|{o|o]| o| o L|{H]JL]L|]L|L] L
HfL|o]o|o| ©f L|H]|H|] H|] H|] H H

S1 S2 Operating Mode

L L | Preset (Program)

L H | Increment (Count Up)

H L | Decrement (Count Down)
H H | Hold (Stop Count)

o=Don’t care.

*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.

18




ECL10K

SP10137

UNIVERSAL DECADE COUNTER

SEQUENTIAL TRUTH TABLE*

INPUTS OUTPUTS
o :"‘ i Carry|Clock Carry|
n—pg o1 S1|S2|DO|(D1|D2|D3j In | ** |Q0| Q1| Q2| Q3| Out
o af—: LI LI H|H|H|L| e |H|H|R|H]L] H
:::" af—> L{H|e|oe|o|e|L|[H|[L]LIL|HIH
7 —s2 Tout— ¢ L H 4] o [+] ] L H H L L H L
LIl Hle|e|e|o} L|H[L]L]L]L[H
L| Hl e |2 |0 | o L|H [H|L L|L H
625mW typ/pkg (No l0ad) LI Hloe|oe|o|e]| H|H |H|]L|L]|L| H
Pp=625mW typ/pkg (No loa .
feoun=150MHz typ Ll H|oe|oe|o|e| H|H |H]L[L|L[H
Hi Hl e |o|o || e | H|H]L]L|L] H
FUNCTION SELECT TABLE LI Ly H|[H|L[Lyep HIJHIH]LYLH
S1 S2 Operating Mode HlLlelo|oe|o| L|H L HfL]LIH
L L | Preset (Program) Hl Lle|oe|o|o| L|H HI L[{L|LIH
L H | Increment (Count Up) H{Lje]le|o|o]| L HJLILJL]JL]L
H L | Decrement (Count Down) 0}’_0";‘" (l::re'h o o
* Truth table shows logic states assuming inputs vary in
H H | Hold (Stop Count) 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
" - BI-QUINARY COUNTER
—a ao}— 15
] TO BE ANNOUNCED
s of—
6 —1%2 Gof—n
5 ——53 BpF—:
Pp = 370 mW typ/pkg (no load)
frog = 150 MHz typ
COUNTER TRUTH TABLES
BI-QUINARY BCD
COUNT Q1 Q2 Q3 Qo COUNT Q0 Q1 Q2 Q3
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
and Q3 connected to C1)

(Clock connected to C1
and QO connected to C2)

19



ECL10K

SP10140 (30Q) )

SP10142 (50Q )

SP10148 (50Q )
64-BIT RANDOM MEMORY

TO BE ANNOUNCED

Pp=425mW typ/pkg
fshift=200MHz typ

4o Ay Az A3 Ay As
2 r 6 {7 10 9
ADDRESS
BUFFER/ 116 DECODER P = 420 mW :‘yp /pkg
OfcooeR taeeess = 15ns (max) SP10140, SP10148
| ‘ ] -------- = 10ns (max) SP10142
COLUMN —
SELECT GATES |——1
X4
l l ARRAY
I rpe— TRUTH TABLE
s Turren MODE INPUT OUTPUT
[ r 1 T CE WE | Din Dout
Write 0" L L L L
ouTPUT
DATA QUT 15 BUFFER SENSE AMPLIFIER Wﬂle 141 3 L L H L
] L L Read L H [ Q
oATA 1 13 Disabled H ) [} L
WRITE AND DATA B
wATE INPUT BUFFER p=Don’t Care
SP10141
FOUR-BIT UNIVERSAL SHIFT REGISTER
TO BE ANNOUNCED
5 —— TRUTH TABLE
e —Te ®opb—n SELECT|OPERATING OUTPUTS
i I I S1_S2|MODE Q0, +1] Q1,1 | Q2,1 | Q3,-1
9 —02 L L[ Parallel Entry DO D1 D2 D3
B W L H| shiftRight* | Q1. Qz, a3, DR
e I S H L[ Shift Left* DL Qo, Q1. Q2,
PR— | H H Stop Shift Qo0, Q1, Q2, Q3,

*Qutputs as exist after pulse appears at “C" input with input
conditions as shown. (Pulse—=Positive transition of clock
input).

20




ECL10K

SP10144
oot b T o 256-BIT RANDOM
s kL b ACCESS MEMORY
oamaour [~ e TO BE ANNOUNCED
BUFFER ENABLE
taccess=30ns (max} (Address inputs)
SENSE
AMPLIFIER
RN +
w2 T, p— og§ e e TRUTH TABLE
a —2] 258 o WMEMORY CELL |- i;l:n MODE INPUT QUTPUT
0o ot ARRAY LETY LI —=
U1 ° CE | WE | Da Dout
+ Write 0" L L L L
aurreRsve Write 1" L L H L
DECODER Read L m p a
10 1 12
Disabled H (4] [ L
A5 Ag Ay
p=Don’t Care
SP10145
64-BIT REGISTER FILE
Ve = pin 16 (RAM)
Vee = pin 8
TO BE ANNOUNCED
T L
0 — a0 € ool—:
9 —— Al
:::i o b—» TRUTH TABLE
f-ﬁ" o2 —1s MODE INPUT OUTPUT
1
n—-o2 CE WE D Q
n—0y G Gf—® e
o T Write 0 L L L L
Write 1" L L H L
Read L H o Q
Pp = 625 mW typ. pkg. (no load) . I
fomeons o= 10nS typ Disabled H 23 L
% —=Don't Care.

SP10146

1024 BIT RANDOM
ACCESS MEMORY

TO BE ANNOUNCED

CHIP SELECT 14 —]

cs

Vee=pin 16
Vee=pin 8

5 ——1a3

—a

ADCRESS 7 —Jag
9 —a¢

10 ——] A7

1" —ag

Oout

— 1 Data outPUT

DATA INPUT 15 Q
WRITE/READ 13

21



ECL10K

SP10160
12-BIT PARITY GENERATOR CHECKER
TO BE ANNOUNCED

Pp=320mW typ/pkg (No load)

tpd=5.0ns typ

:
5
s INPUT | OUTPUT
. Sum of
w ? High Level Pin 2
" Inputs
:: Even Low
" 0dd High
15
SP10161
BINARY TO 1 OUT OF 8 DECODER
(LOW)
&1 TRUTH TABLE
Bios . ENABLE]
INPUTS{INPUTS QUTPUTS
__:D——-s E7 [EO |c|{B|A[Q0| Q1| Q2| Q3| Q4| Q5| Q6| Q7
] L JL[CjTiC [R[R [H [0 (A A A
N D“ L L JUJLIH[H |L |H |H {H |H |H |H
L —D_.; L |[L [L|H|LJH |H |L [H|H [H |H |H
L (L Ju|H|H[H [H |H |L |H |H|H |H
o ——D_" L (L |HjL{L[H |H |H [H|L |H |H |H
L] ] >—- L (L |H|L|{H|H |H |H [H |H |L [H |H
L |t [HIWLiH [H W |H {H |H|L |H
D—“ L |L [H{H|H[H |H [H |H |H |H |H |L
cu—BJ_ 0 Hle lo|o|lo|H [H [H [H {H [H [H |H
o o |H |e|ele|H |H|H |H|H|H |H |H
Pp=315mW typ/pkg (No load) o=Don’t Care
tog=4.0ns typ
SP10162
BINARY TO 1 OUT OF 8 DECODER
(HIGH)
iy > : TRUTH TABLE
D—“ INPUTS OUTPUTS
——:D"_‘ £0 | 1] c[B[a]ao]ai]a2]a3[a4afas]a6[ a7
L fofufefje fe e jo o o oo
o, ¢ (T TR I VO 1 R N O U T T T N
— e L L |tfHlefe ju [H L Ju L o |u
L L |L|H[HL L o v L L fe L
. ] Do O T % Y O N V1 P P
el N Liuirjepele ju fe Ju e [ e o
FD‘“ L{L [HHfL L e L oL [v]L
] Do T O T 1 I O O (OO O O R
cn o Hle |ofe|ejL |L {L |L |L L L ]|L
ﬁ—D‘ o |H|o]o]o|L |L L |L L |L |L|L
Pp=315mW typ/pkg (No load) o=Daon't Care

tpd=4.0ns typ
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ENABLE 2

SP10164

8-LINE MULTIPLEXER

Pp=310mW typ/pkg (No load)

tpa=3.0ns typ

TRUTH TABLE

o _Do— ADDRESS INPUTS
ENABLE| C B A z
s _D°‘ L L L L X0
. ”—Do_ L L L H X1
L L H L X2
o 1 L L H H X3
. “:Do_ L H L L X4
L H L H X5
xs 1 = L H H L X6
=) Do L H H H X7
o - H [ 4] [) L
a ujD"_ o=Don't Care
SP10165
8-INPUT PRIORITY ENCODER
TO BE ANNOUNCED
TRUTH TABLE
B ! I DATA INPUTS QUTPUTS
s —o0 e f—w Do|D1| D2 |D3|D4|D5|DE|D7| Q3| Q2]{Q1| QO
Z:Ea g:::: Hio |e |0 o |0 |0 | {H |L |L [L
i ’;::‘; L |H|oe |e |6 |o |oe |e |H |L (L |H
s —Jvee osb— L |L |H |e [ [0 |o |o |H |L |H]|L
L |[L|L [H e |o e lo |H |L {H|H
L L |L JL |H e [0 (e [H |H |L |L
L (L |L L L |H e |o |H [H|L[H
Pp=545mW typ/pkg Lo fL o fujuin]e |H|H|R]|L
tpd=7.0ns typ (Data to output)
L |L L v fv [ L {H]H |H [H][H
L Lt Ju o o fu oo fufu L

o=Don’t Care
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6 010

p=Don't Care

SP10171
DUAL BINARY TO 1 OUT OF 4 DECODER
(Low)
Pp=325mW typ/pkg (No load)
tpd=4.0ns typ
fo TRUTH TABLE
D—‘”“ ENABLE
\ o INPUTS | INPUTS OUTPUTS
E|EO| ET| A | B [Q10{Q11]|Q12|Q13|Q00|Q01{Q02|Q03
vow (Ll L] L[ L]L[L|H[H}H|L|H]H|H
As—) 9 LD* LfL|l L] L] H[H|L]H[H]H]L]H]H
fe T L[ L H|L|H|H|L|RA|[HA|H]LC]H
AEf_D——zauLLLHHHHHLHHLH
s1—) ¥ LIt HfLL]H[H][RA[ATL[H[HT]H
D‘“"LHLLLLHHHHHHH
€ T >—se (H|e|o|l oo HIH|H|H|H|H|H]H
L o=Don’t Care
= 6 Qi
g 2 :D_
SP10172
DUAL BINARY TO 1 OUT OF 4 DECODER
(HIGH)
Pp=325mW typ/pkg (No load)
tpd=4.0ns typ
Eg 1
" o6z TRUTH TABLE
E|{ET |0 |A [B |aiola11|a12|a13]|aoofqotjao2|ao3
_[fg" D"”“'LHHLLHLLLHLLL
A9
LI H|H|L|JH| UL|H]L|L]JL]H]L]L
13 Qoo
U LIH][H[H[L] LTl H]C]L] L] H]L
A]j_ A > [Tl [A|A[A[ L[ C]L[A[L[L]L]H
B 7
,obelvimieiej o]l elLlL
L—D‘”’ O O O I O
- —:Doism‘ﬁoowwLLLLLL__
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SP10173 SP10174
QUAD 2-INPUT MULTIPLEXER/LATCH DUAL4TO 1 MULTIPLEXER
TO BE ANNOUNCED TO BE ANNOUNCED
SELECT 9 ———E E
X0 3
000 & D or—
{ | x1 s
oar s —D B 2z
X2 & )
010 ¢ D o1 X3 6 ]
on 3 [l ! > A 10__D)
azf—o 15 8 "’_‘u—.
D20 13 D ERRBLE 1
o212 D Y0 13 1
030 11 _D b I n 1 1w
:D Y212 1
i Vee=pin 16
osw Vee=pin 8 Y310
cLock 7
Pp=275mW typ/pkg (No load) Pp=155mW typ/pkg
tpg=2.5ns typ tpd=2.5ns typ
TRUTH TABLE TRUTH TABLE
SELECT | CLOCK [Q0, +1 ENABLE | ADDRESS INPUTS GUTPUTS
H L D00 E B A 7 W
L L DO1 H p 2 L L
e | H Q0 L L L X0 Y0
o=Don’t Care L L H X1 Y1
L H L X2 Y2
L H H X3 Y3
o=Don’t Care
QUINT LATCH
TO BE ANNOUNCED
0g 10 D Qof——n
C q Pp=400mW typ/pkg (No load)
tpd=2.5ns typ
0 12 I of—15
._:Ic R
— TRUTH TABLE
b2 o 9 z D Cco C1 Reset Q.-1
"3_. L L L L L
09 P ) H L L L H
. [] H 4] L Q.
o [ H L Q,
‘E" s P % ‘ [} H [} H L
E? ::D Cr [) [] H H L
RESET o—Don't Care
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SP10176
HEX D MASTER-SLAVE FLIP-FLOP
TO BE ANNOUNCED

l* | I‘
SRLE:

CLOCKED TRUTH TABLE

C D Q,+1
L [+ Q,
H* L L
H* H H

o Don't Care

*A clock H is a clock
transition from a low to a

[rp— "
high state.
) -—_‘ )
cLocK § ——D—J
Pp=460mW typ/pkg (No load)
flog=150MHz
TRUTH TABLE SP10178

INPUTS OUTPUTS
R|SO; S1| 82| 83| €1 C2| Q0] Q1f Q2] Q3
HiL|jL|fiL|fL]|e @ |LIL|{L]L
LIH|H|H|H|® ¢ HI H
L|L L L L H & No count
S I O A Li® H No count
Lfe L] L|L M LpLypL|L
[ T Y B - H{L|L]L
LjefLjpL]tL . L|H|L]L
L Ltf{L ]t M H]IH|L]|L
Lje oLyt * LiL[H}L
Lfr| L)Lt * HiL|[H]L
Lt jLjLy}t 4 LJH|] H]L
Lfr L)Lt - HiH| H|L
LjL ) L|LjtL * L|JL|L]|H
Ly | LfL L : HIL|L]|H
LfL L)Lt * L{H| LJ}H
Lfr | Ltjri]tL * H|H|L|[H
Lfr| L)L |tL * L|L|H|H
Ljrp Ly * HjL| H}| H
Lfr|Ly|L]tL ‘ L{H| H]|H
Ljc ] L] LijtL ‘ H|H| H{ H

% Don'tCare

Clock transition from Vit to ViH may be applied to
C1 or C2 orboth for same effect.

BINARY COUNTER

TO BE ANNOUNCED

1n So
17—
5 —S2
5 —— 83
12—
10—-oycz
s —1r

F—13
F— ¢
—2
— 1

—173

Pp = 370 mW typ/pkg (no load)
fiog = 150 MHz typ
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LOOK-AHEAD CARRY BLOCK

SP10179

TO BE ANNOUNCED

DUALHIGH SPEED ADDER/SUBTRACTOR

SP10180

TO BE ANNOUNCED

7 A sgb—15
9 £s Sof— 2
63 s—D— s
s 80
P ‘3__—1—\“ ‘ N Cour 3
62 9 Y ] 3 Gk
1 Lseea s f— e
e —L 7 L) sf—.
—_D"_’ @ Wy
) i 10 ——81
B i 12 ———Jan Courf— 1
o WEIE Vec=pin 16
ﬁ"v—ﬁls PG Vee=pin 8
61 7 ™\ FUNCTION SELECT TABLE
| F i
P10 Sela | Sels unction
w ¢ ) s envz H H | S—AplusB
'—m H L S—A minus B
PO ® 1 :
L H S—B minus A
L L S—0 minus A minus B
Pp=300mW typ/pkg Pp=360mW typ/pkg
tpd=3.0ns typ (Carry, Propagate) tpd (typ):
4.0ns typ (Generate) Cin to Cour=2.2ns
AOD to SO=4.5ns
A0 to Cou1=4.5ns
SP10181

4-BIT ARITHMETIC LOGIC
UNIT/FUNCTION GENERATOR

TO BE ANNOUNCED

15 -
—

So S1 S2 S3

21— ag Fol—2

20—80 Fl—3

18 ——] a1

19 —B8y F2f—7

16 ——{ A2 s s

n—{a;

10 —4 A3 Gg—2¢

9—{83 .

22 —{ca e ° Veer=pin 1

23 —m Cots |—5 Vecz=pin 24
Vee=pin 12

Pp=600mW typ/pkg (No load)
thd (typ) : Al to F=6.5ns

CntoCn 4=3.1ns
A1 to Pg=0.5ns
A1 to Gg==4.5ns
Alto Cn 4=50ns
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IMPORTANT!
ECLII Temperature Range

Since the SP1600 series datasheets were pre-
pared, the operating temperature range of all
these ECLIII products has been uprated to—30°C
to +85°C, and not 0°C to +75°C as stated in the
individual datasheets.



SP1648

© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECLIN

SP1648B

VOLTAGE-CONTROLLED OSCILLATOR

The SP1648 is an emitter-coupled oscillator, constructed
on a single monolithic silicon chip. Output levels are
compatible with PECL Ill logic levels. The oscillator
requires an external parallel tank circuit consisting of the
inductor (L) and capacitor (C).

A varactor diode may be incorporated into the tank
circuit to provide a voltage variable input for the oscillator
(VCO). 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. Input Gapacitance = GoF typ

The SP1648 may be operated from a +5.0 Vdc supply or Maximum Series Resistance for L (External Inductance) = 50 §2 typ.

a —5.2 Vdc supply, depending upon system requirements. Power Dissipation = 150mW typ/pkg (+5.0 Vdc Supply}
Maximum Output Frequency = 225 Mhz typ

SUPPLY VOLTAGE GND PINS SUPPLY PINS
+5.0 Vdc 7,8 1,14 DG14
—5.2 Vde 1,14 7.8 Fig. 1 Block diagram of SP1648
Veez veer

TIL Ql

v TR10 TR1
1S

3
$——O OUTPUT

TR1

7

TR
TR12

N

R14 TRS

_‘
2
B3

3 :\f_‘
1

—

g I

—

.
-
Bl
@
-
bl
3

-

3

)

—

I

17 o1 iﬂ? o8 [el

VEE1 BIAS TANK VEE2  AGC
POINT

Fig. 2 Circuit diagram of SP1648
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SP1648
ELECTRICAL CHARACTERISTICS

Supply Voltage = +5.0 volts

TEST VOLTAGE/CURRENT VALUES

Volts} mAde
@Test
Temperature | Vimmax | ViLmn | Voo | L
oc [ +ieoo | +1400 50 | -50
+25°C +1.800 +1.300 50 -5.0
+75°C +1.700 +1.200 5.0 ~5.0
SP1648 Test Limits TEST VOLTAGE/CURRENT APPLIED TO
o o T25°C e PINS LISTED BELOW vee
Charactaristic Symbot | Test Min Max Min Max Min Max Unit | Vidmex | Vitmin | Vee | 1 [ (Grd)
Power Supply Dramn Current I3 8 - - - 35 - = mAde = - T8 7.8
Logic 1" T von 3 200 416 ) 319 310 228 Vde - 2 174 3 7.8
Output Voltage
Logie 0" VoL 3 318 342 320 343 322 346 vdc 12 = 114 3 7.8
Output Voltage
Bias Voltage VBias® | 10 145 18 14 17 13 16 vde - - T - 7.8
Min | Typ | Max Ty | Max | Mo | Typ | Max
Peak-to-Peak Tank Voltage Voo 12 = - T ST 00 - = - - mv | See Figurea - e 3 7.8
Output Duty Cycle Voc 3 - - = - 50 - - N = % | See Figured - um 3 7.8
Oscillation Frequency tmax . - - — 195 225 .= = - . MHz | See Figure 4 = 1,14 3 7.8
* This measurement guarantees the dc potential at the bias for purposes of incorporating a varactor diode at this point
ELECTRICAL CHARACTERISTICS
Supply Voltage = —5.2 volts TEST VOLT, VALUES
(Volts) mAde
Temperature | Vi max | ViLmin | Vee "
o°c| 3300 | -3800 | -52 | -60
«25°C [ -3400 | 3900 | 52 | -60
+15°c | 3500 | 4000 | -52 | -50
. SP1648 Tast Limits TEST VOLTAGE/CURRENT APPLIED TO
S o°c T75°C 75°C PINS LISTED BELOW v
Cheractaristic Symbot | Tent Win Max Min Max Min Max Unit | Vidmax | ViLmin | VeE | 1oe
Power Supply Drain Current e 8 - - - 36 - - mAdc - - 7.8 - T4
Logic “1" Vou 3 ~1.000 ~0840 —0.960 ~0810 —0.900 0720 Vdc = 12 7.8 3 1,14
Output Voltage
Logic “0” Vou E) -1.870 1635 1850 ~1620 —1.830 1595 Vde 12 - 7.8 3 114
Output Voltsge
Bis Voltge Vain® | 10 ~3.750 ~3.400 ~3.800 ~3500 —3.900 ~3600 Voc - = 7.8 - T8
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Peak-to-Pesk Volisge Voo 12 - - = - 500 = - - = mv | SeeFigured; 7.8 3 114
Ou':uit Duty Cycle Voc 3 - - - - 50 - = - - % | SeeFigurea]  — 7.8 3 1,14
Oncillation Frequency Tmax - - - - 195 | 225 - = = - MHz | Ses Figure 4 = 7.8 3 4

* This meesurement guarantees the dc potential at the bias point for purposes of incorporating # varactor tuning diode at this point.
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L: Micro Metal torroid #T20.13, 8 turns
#30 Enameled Copper wire.
C= 3.0-35pf

* The 1200 ohm resistor and the scope termination
B.W. = 10kHz Scan Width = 50kHz/div impedance constitute a 25:1 attenuator probe. Coax
Center Frequency = 1T00MHz  Vertical Scale = 10db/div shall be CT-070-50 or equivalent. :

Fig. 3 Spectral purity of signal at output

* 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.

PRF = 10 MHz ta
DUTY CYCLE (Vpel =y

Fig. 4 Test circuit and waveforms

31



SP1648

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 (AGC) is incorporated to limit the
current through the emitter-coupled pair of transistors
(TR7 and TR8) and allow optimum frequency respanse of
the oscillator.

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
TR1, 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).

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 Vgg above
VeEg (= 1.4 V for positive supply operation).

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

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.

5 100 S
I = 6
= vee; 50 . OSCILLATOR TANK COMPONENTS
g —1 {CIRCUIT OF FIGURE )
4 f L
5 L MHz [») I
5 | 10-10 MV 2115 100
o 10 = 10-60 | Mvans 23
o 60-100 | MV 2106 015
>
2
w
5
[+]
b
@
&
a o
10 10 100
t. OPERATING FREQUENCY (MHz)
SIGNAL GENERATOR
HP 608
20kHz ABOVE SP1648 FREQUENCY j‘ OR EQUIV
300 mV
BW = 10kHz
SP1648 ATTENUATOR 10 mv PRODUCT 20 kHz FREQUENCY VOLTMASTER
UNDER TEST sr 1548 DETECTOR METER HP3400A HMLOO"“S coun
FREQUENCY (f) OR EQUIV A OR EQUI
FREQUENCY DEVIATION - \HPS2104 OUTPUT VOLTAGE) (FULL SCALE FREQUENCY)
10 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
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fout OUTPUT FREQUENCY {MHz)

60
56
52
48
123
40
36
32
28
2%
20

12
80

/7

A

30

vin

40 50 60 70

INPUT VOLTAGE

(voLts)

80

90

.

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

Veer = Vegz = +5Vde

1200

mviser 12 5

ISp Iow

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

Fig. 7

OUTPUT FREQUENCY (MHKz)

tout

20

30
Vin

40 50 61

INPUT VOLTAGE

0 70
(voLTs)

80

L: Micro Meta! Toroidal Core #44-10,
4 turns of No. 22 copper wire.
Vin

Veer = Veee = +5Vde
VEE1* VEE2 = Gnd

<
MV1401

g

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

Fig. 8

{MHz)

fout OUTPUT FREQUENCY

190
180
170
160
150
%0
130
120
10
100

/
7

-

20

30
Vin

&0 50 60 70

INPUT  VOLTAGE

(voLTs)

80

90

»

L: Micro Metal Torodial Cere #T730-13,
5 turns of No. 20 copper wire.

Veer = Vegz® +5Vde
VEE2= Gnd

IO-Iy

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

Fig. 9
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Typica| 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 kS 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 k) 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 /Cp{max) +Cg

fmin VCD (min) + Cg

1
2" /L (Cp (max) + Cg)

Cg = shunt capacitance {input plus external
capacitance).

where fmin =

Cp = 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 0.1uF 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. Ifitis
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 wave at the output of the SP1648. This is
accomplished by tying a series resistor (1 k2 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 ECLIN

SP16508B HicHz
SP1651B (owz

DUAL A/D COMPARATOR

The SP1650 and the SP1651 are very high speed
comparators utilizing differential amplifier inputs to sense POSITIVE LOGIC
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
SP1651 is a lower impedance option, with higher input slew o & .
rate and higher speed capability.

Complementary outputs permit maximum utility for
applications in high speed test equipment, frequency Vintt ‘ZID_ o ol—u o
measyrement, sample and hold, peak voltage detection and Viniz 11
transmitters, receivers, memory translation and more.

The clock inputs (CO and C1) operate from PECL Il or
PECL 10,000 digital levels. When COisata logic high level,
QO will be at a logic high level provided that Vin01> Vin02
(Vino1 is more positive than Vinp2). Q0 is the logic
complement of Q0. When the clock input goes to a low TRUTH TABLE

o

Vinot
Vin02

0 aF—2 ao

"

ol
w
Ol
©

1 13— {C 8}—15 Gt

logic level, the outputs are latched in their present state.

€O | Vino1 Vino2 | Q0n+1{Q0n+1
FEATURES H | Vino1>Vino2| H | L
H | Vino1r<Vino2| t H
@ Pp =275 mW typ/pkg (No Load) L PR Qo, | @o,
B Very High Speed — 3.5 ns Delay (SP1650)
— 2.5 ns Delay (SP1651) @ Don't Care DG16
B High Input Slew Rate — 350 V/us (SP1651)
B Positive Transition Region — Input Hysterisis. Fig. 1 Logic diagram of SP1651
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@© PLESSEY

SEMICONDUCTORS

SP1658

SP1600 SERIES

ECL Il

SP1658

VOLTAGE-CONTROLLED MULTIVIBRATOR

The SP1658 is a voltage-controlled multivibrator which
provides appropriate level shifting to produce an output
compatible with PECL LIl 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.

The PECL1658 is useful in phase-locked loops,
frequency synthesizer and clock signal generation
applications for instrumentation, communication, and
computer systems.

POSITIVE LOGIC Cx1 ,, Cx2
n

1N
-0

Vex 20— al—os

BIAS FILTER 12

INPUT FILTER 13 O— ot—o¢
Vcc1 =Pin1
Vee2 =Pin5
Veg =Pin8 DG16

Fig. 1 Block diagram of SP1658

Vee
+20v
1[ hIo.p
Ve Veez
BIAS COAX CHANNEL “A*
FILTER Q INPUT 2
INPUT
FILTER
COAXIAL CABLES
vex {EQUAL LENGTHS, TYP 2 PLACES)
10 SCOPE
Cx
- CHANNEL "B"
Cx [}
Conx INPUT 2
50-ohm termination to ground located in each scope
channel input.
Io-m
= All input and output cables to the scope are equal lengths
-32v K . ;
vee of 50-ohm coaxial cable. Wire length should be <1/4 inch
from TP, to input pin and TPy to output pin.

Fig. 2 AC test circuit and waveforms
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) ELECTRICAL CHARACTERISTICS

@ This PECL 11l 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
800 linear fpm is maintained.
Outputs are terminated through a
50-ohm resistor to --2.0 volts.

TEST VOLTAGE VALUES
Vde 1%
@ Test
Temperature ViH ViL V3 VIHA VEE
0°c —0.0 —2.0 -1.0 +2.0 -5.2
+25°C | —00 | —20 -1.0 +2.0 -5.2
+75°C —-0.0 —2.0 -1.0 +2.0 —5.2
] SP16G58 Test Limits VOLTAGE APPLIED TO PINS LISTED BELOW
o o°c +25°% +715°C
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit ViIH Vip V3 VIHA Vee Gnd
Power Supply Drain Current 1 8" - - - - 32 - - mAdc 2 = - - 8 1,5
g** — - - — 32 - - mAdc 2 - - - 8 1,5
Input Current linK 2* - - - - 350 - - MAdc 2 - - - 8 15
Input Leakage Current hinL 2* - — —0.5 — — — - MAdc - 2 ~ — 8 1,5
Q" High VoH 4°* -1.000 ( —0.840 | —0.960 - -0.810 | —0.900 | -0.720 Vdc - - 2 - 8 1,5
Output Voltage 6** |-1.000 | —0.840 | —0.960 — -0.810 | —0.900 | —0.720 Vdc — - 2 — 8 1,5
"Q" Low VoL 4°* -1.870 | —1.620 | —1.850 - ~1.620 | —1.850 | —1.595 Vdc - - 2 - 8 1.5
Output Voltage 6** —-1.870 | —1.620 | —1.850 - —1.620 { —1.850 | —1.595 Vdc - — 2 - 8 1,5
AC Characteristics (Figure 2) ViLA|VIHA| VEE Vee
{Tests shown for one output, but Cx1 Cx2 Gnd [+1.0V[+2.0V| =3.2V | +2.0V
checked on both} 1 6 - 25 - 16 | 25 - 2.7 ns - s | - | -] 2| 8 15
t— 6 - 25 - 1.4 25 - 2.7 - - - 2
t+ 6 - 46 - 3.7 46 - 4.8 - - 2 -
t— 6 - 4.2 - 24 4.2 - 44 - - 2 -
Rise Time {10% to 90%) t+ 6 - 8.5 - 5.7 8.5 - 8.7 - 2 - -
Fall Time {10% to 90%) t— 6 - 8.5 — 5.9 8.5 - 8.7 — 2 - —
Oscillator Frequency fosc1 - 130 - 130 155 175 110 - MHz - 11,14 - - 2 8 15
Tosc2 = = - 78 90 100 - = MHz | 11,14 = = — | 2 8 15
Tuning Ratio Test T TR - - - 3.1 45 - - - - 11,14 - - - - 8 15
* Germanium diode (0.4 drop) forward biased from 11 to 14 (11 ——H——14). C1=0.01 uF connected from pin 12 to Gnd.
* * Germanium diode (0.4 drop) forward biased from 14 to 11 {11 ——g¢———14). C2 = 0.001 4F connected from pin 13 to Gnd.
Output frequency at Vox = Gnd Cx1 = 10 pF connected from pin 11 to pin 14.
TR = Cx2 =5 pF connected from pin 11 to pin 14.

Output frequency at Vg = -2.0 V
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© PLESSEY
SEMICONDUCTORS

SP1660B (HcHZ
SP1661B (owz

DUAL 4-INPUT OR/NOR GATE

SP1660B provides simultaneous OR-NOR output
functions with the capability of driving 5082 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 (0°C to
+75°C). The input pulldown resistors eliminate the need to
tie unused inputs to Vgg.

FEATURES

Gate Switching Speed Ins Typ.

MECL/PECL Il and MECL 10000-Compatible
508 Line Driving Capability

Operation With Unused I/Ps Open Circuit

Low Supply Noise Generation

APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

SP1660/1

SP1600 SERIES

ECL 11l

POSITIVE LOGIC o1 Vec !

——08 Ve 2
——O0 Vg

124 +5+6+7T
2:4+546+7

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

= 1.1 ns typ (50-ohm load)

Pp = 120 mW typ/pkg (No toad)
Full Load Current, I|_= —26 mAd.c. max. [DG16

Fig. 1 Logic diagram

Power supply voltage Voo —VeEl
Base input voltage

O/P source current

Storage temperature

Junction operating temp.

ABSOLUTE MAXIMUM RATINGS

8V
0V to Vgg
< 40mA

55°C to +150°C
<+125°C

Fig. 2 Circuit diagram
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SP1660/1

ELECTRICAL CHARACTERISTICS

This PECL 11 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, Qutputs are tested with a 50S2 resistor to ~2.0 Vd.c.

TEST VOLTAGE VALUES (V)

@ Tost
Temperature [ Viu max | Vit min_| VIHA min [ VILA max Vee
0°c [[=0840 —1870 —1135 1500 52
+25°C [ —0810 | —1850 | -1005 | 1485 -52
+75°C| —0720 | -1830 | -1035 | -1.460 -5.2
SP16608 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under o°c +25°C +75°C
Test [ Min | Mak | Min [ Max | Min | Max | Units [Vikmax | ViLmin | ViHA min [ ViLA mex | Ve ov
Power Supply Drain Curreat I 8 - - - 28 - - mA - - - - 8 1,16
Tnput Current T n - - = 350 - - Iy v = - g 116
oL B = = 05 = - - A = N - - B 116
NOR Logic 1 Von 3 |-1.000|-0840[-0.960 |-0810|-0900{-0.720 | V = 0 = = E) 116
Output Votage - 5 - -
- 6 - -
- 7 - -
NOR Logic 0 Vou 3 |-1.870(-1.635[-1850{-1.620]-1.830[ 1505 Vv 4 = = = 8 1,16
Output Voltage 5 - - -
| 1HEE
7 - -
OR Logrc 1 Von 2 [-1.000]-0840[-0960|-0810[-0900[-0.720] "V 4 =z = 8 116
Output Voltage 5 - - -
[ IHEEE
7 _ - _
OR Logic 0 Vou 2 |-1870|-1635|-1850[-1620[-1830[-1595| V - 4 = - g 116
Output Voltage l l - 5 - - l l
- 6 -
- 7 - -
NOR Logie 1 Voua 3 [-1020] - ([-0980f - [-0920{ - v - - - 4 8 1,16
Threshold Voltage - - - - - - 5
INENEIENE |
- - - - - 7
NOR Logic 0 Voia 3 - |-1615] - [-1600] - f-1575] V = ] - 8 116
Threshold Voltage - - - - - 5 -
T IR
. _ _ _ _ _ 7 _
OR Logic 1 Vona 2 |-1020] - [-oesof - [-o920] - v - - 4 - 8 116
Thresholet Voltage - - - - - 5 -
HHGEBNIEEHEE
- - - - - 7 -
OR Logic 0 Voia 2 — [-1818] - [-1600] - [-1575] Vv - = = 4 8 116
Threshold Voltage 1 - - - - - - 5
IENENE R EEE
- - - - - - 7
Svatching Times (5012 Load) Typ | Max | Typ | Max | Typ | Max Pulse In_| Pulse Out 32V +2.0V
Propagation Delay Y 3 Bl 17 11 17 2 | 19 ns ) 3 - - 8 1
t4.2- 2 R} 17 11 17 12 | 19 2 -
ta.2e 2 10 | 15 | 10| 15 | 11 17 2 - -
ta-3. 3 10 | 15 | 10 | 15 | 11 1.7 3 - -
Rise Time 3 3 15 21 75 2T 18 23 ns £ I = = B T
tzs 2 15 | 21 15 | 21 16 | 23 ns 4 2 - - 8 118
Fall Time 3o 3 [ENRBEN) T4 | 23 15 | 23 ns 4 3 = = ) AL
a2 2 14 | 21 14 | 21 15 | 23 s 4 2 - - 8 1,16

" Indiwidually test each input applying VW of Vi 10 the input under test
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SP1660/1

Vin 10 CHANNEL '& Voot OR  Vout NOR
0
CHANNEL
COAX
50 50 Vin
NPyt T FTTTTTTT
PULSE
GENERATOR Vou OR
Vout NOR
100 100

UNUSED OUTPUTS CONNECTED 10 A 50-OHM
RESISTOR 10 EARTH

-t

Fig. 3 Switching time test circuit
and wave forms at +25°C
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© PLESSEY

SEMICONDUCTORS

SP1662/3

SP1600 SERIES

ECL Il

SP1662B (HicHZ
SP1663B owz

QUAD 2-INPUT NOR GATE

The 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
(0°C to +75°C}).

lnput pulldown resistors eliminate the need to tie
unused inputs to VgE.

FEATURES

B Gate Switching Speed Ins Typ.

B MECL/PECL Il and MECL 10000~Compatible
50§ Line Driving Capability

Operation With Unused 1/Ps Open Circuit

B Low Supply Noise Generation

APPLICATIONS

B Data Communications
B/ Instrumentation
PCM Transmission Systems

POSITIVE LOGIC

2:44+5
DC Input Loading Factor = 1
DC Output Loading Factor = 70
tod = 0.9 ns typ. {510-ohm load)
=1.1ns typ. (50-ohm load)
Pp = 240 mW typ/pkg (No load)
Full Load Current, I|_= —25 mAd.c. max.  DG16

Fig. 1 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vce —Veel 8V

Base input voltage 0V to Vgg

O/P source current < 40mA

Storage temperature —55°C to +150°C
Junction operating temp. <+125°C

Fig. 2 Circuit diagram
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SP1662/3

ELECTRICAL CHARACTERISTICS

This PECL Il 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}
@ Test

Temperature | Vik mex | Vit min | Vida min |ViLA max Vee

0°c [ -0.840 —1870 =135 —1.500 =52

+25°C| -0.810 —1.850 —1.095 —-1.485 =52

+75°C [ -0.720 —1.830 -1.035 ~1.460 -5.2

SP16628 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under o°c +25°C +75°C

Test [ Min | Max | Min | Max | Min [ Max JUnits | Vinmax | Vit min | Visa min | Vita mex | Vee ov
Power Supply Dran Current Ig 8 - - - 56 - - mA - - - - 8 1,16
Taput Current [ B - - = 350 - - WA i - = - B 1.16
Vo L i - - 0.5 - - - A - B - - 8 1.16
Coge 1 Von 2 |-1000({-0840]|-0360(-0810{-0800{-0720| Vv = 0 - - B 16
Output Voltage 2 |-1.000(-0840}-0960|-0.810|-0900|-0.720| Vv - 3 - - 8 116
Togc 0 Vou 2 |-1870|-1.635|-1850-1.620]|-1630|-1595 V 0 = = = 8 1,16
Output Voltage 2 -1.870)-1.635|-1850)|-1620{-1830|-1595| V 5 - - - 8 1.16
Logic T Vona 2 [-1020] - |-0880 - |-0920] - v - - = ] 8 116
Threshold Voltage 2 [-1020f - |-og80| - [-og20 - v - - - 5 8 118
Togc 0 Voia 2 - [-veis[ - |60 - [-1875| V - - ] - B 116
Thresholut Voltage 2 - _l-1eis| - |-1600] - |-1575]| v - - 5 - 8 116
Ser tcning Tmes (5052 Loach Typ | Max | Typ | Max | Typ | Max Pulse In_| Pulse Out -32v ~2.0V
Propagation Delay ta_2. 2 T0 | 15 0 [ 15 [l 17 ns 1 H - - B TI6
.z 2 R} 17 AR 17 )12 | e ns a 2 - - 8 116
Rize T.me 1. 2 14 | 21 ta_ | 21 15 | 23 ns 3 2 - - 8 1,16
Fal Tome 1 2 2 | 21 12 |21 1.3 | 23 ns O 2 - -~ 8 1.16

Indvrdually 165t €3ch 10BUT applying Vye Or Vit (0 mput under test.

Vin Vout

COAXIAL CABLES
(EQUAL LENGTHS TYP 2 PLACES)
0 SCOPE

weur | [TETTTTTT

PULSE GENERATOR |
! |

= :Do_l_-:
o

|

I

|

|

|

I

| S J

UNUSED QUTPUTS CONNECTED TO A 50-OHM

RESISTOR 10 EARTH

INPUT PULSE
T4 212 15(20 2ns

e 4030V

et e e .

Yout

Fig. 3 Switching time test cir%uit
and wave forms at +25 C
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© PLESSEY
SEMICONDUCTORS

SP1664/5

SP1600 SERIES

ECL Il

SP1664B (HicHz
SP16658B (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
(0°C to +75°C).

input pulldown resistor: eliminate the need to tie
unused inputs to Vgg.

FEATURES

B  Gate Switching Speed Ins Typ.

B MECL/PECL Il and MECL 10000-Compatible
509 Line Driving Capability

B Operation With Unused 1/Ps Open Circuit

B Low Supply Noise Generation

APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

2:445

POSITIVE LOGIC

DC Input Loading Factor = 1
DC Output Loading Factor = 70
tpg = 0.9 ns typ (510-0hm load)
= 1.1 ns typ (50-ohm load)
Pp = 240 mW typ/pkg (No load)
DG16 Full Load Current, || = —25 mAd.c. max

Fig. 1 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage IVee —VEeel

Base input voltage

O/P source current
Storage temperature
Junction operating temp.

8v
0V to Vgg

< 40mA

—55°C to + 150°C
<+125°C

B

] 1
r
LA 1 L 2
L

UZ! 365 S&[r' SOkE]

12 100
15
t—0

Uz- 65| | son 50k|

Fig. 2 Circuit diagram

47



SP1664/5
ELECTRICAL CHARACTERISTICS

This PECL I1l 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 5052 resistor to —2.0 Vd.c.

TEST VOLTAGE VALUES (v}
@ Test

Temperature | Vit max | Vit min Vira min | VILA max Veg

0°C[-0840 | —1870 | —1.135 | —1.500 =52

+25°c| 0810 | —1850 | -1.095 | -1.485 -52

+75°C| 0720 | 1830 | -1.035 | —1.460 —52

SP1664B Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbo! Under o’c +25°C +75°C
Test [ Min | Max | Min | Max | Min | Max | Units | Vikmax | Vit min | Vina min | ViLA max | Ve ov
Power Supply Drain Current 1 8 - - - 56 - - mA - - - - 8 116
Tnput Current oo 1t 3 = - - 350 - - uA N - - - 8 1,16
To L = = 05 - - = A - - < g 1,16
Toge 1 Von 2 ~0.960| 0810 -0800(-0.720| V 3 z = = B 116
Output Voltage 2 -0.960,-0810] -0.900|-0.720 | v 5 - - - 8 118
Logic 0" Vou 2 —1.850)-1.620| —1.830 | -1.595 v - aq - = 8 118
Output Voitage 2 ~1.850{-1620|-1.830[-1595| v - 5 - - 8 116
Logc 17 Vona 2 -0980] - [-0820f - v - - 1 - 8 116
Threshold Voltage 2 -0980] - |-0920] - v - 5 - 8 1,16
Logic 0" VoLa 2 — [=1ec0| - [<18785| V = - 4 8 1,16
Threshold Voltage 2 - |-1e00f - |-1s75] v - - 5 8 116
Switching Times (5002 Load) Typ | Max | Typ | Max Pulse In_| Pulse Out —3.2v +2.0V
Propagation Delay 7PN 2 10 | 15 | 11 17 ns ) H - - 8 1.16
-2 2 1 17 {12 |9 ns 4 2 - - 8 1,16
Rise Time 2, 2 s | 21 16 | 23 s 3 2 Z - ) 116
Fail Time. 1. 2 4 | 2 15 | 23 s 4 2 - - 8 1.16
" Individually test each input applying Vi or Vy 1o nput under test.

Vin TO CHANNEL A" Vout TO CHANNEL 8"

| COAX

INPUT

PULSE GENERATOR

INPUT PULSE '
14=1-=15(202ns. oo 100

o+

|

1
1
|
1
1
—_— —J

UNUSED OUTPUTS CONNECTED TO A 50-OHM
RESISTOR 10 EARTH

+110v

+030v

Vout

Fig. 3 Switching time test cirguit
and wave forms at +25°C
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SEMICONDUCTORS

SP1666/7

© PLESSEY
ECLIII

SP1666B (HicHz

SP1667B (owz

DUAL CLOCKED R-S FLIP-FLOP

SP1600 SERIES

Two Set-Reset flip-flops in a single package which
require a clock input to enable the set-reset inputs. Internal POSITIVE LOGIC
input pull-down resistors eliminate the need to return s < = ,
unused inputs to a negative voltage. ) c DCS'::’:G‘G‘-_“S"‘;{F:%"IOE
The device is useful as a high-speed dual storage element. _ SP1667=S R.C=1
«—r a
DC Output Loading Factor = 70 (High 2)
TRUTH TABLE 7 {LowZ)
tpg = 1.6 ns tup (510-0hm foad)
S R c Qn+1 12 ab—1s P 18 s typ (500hm load)
8 g ? gn 3 ¢ Pp = 220 mW typ/pkg [No load-High Z)
° 9 : on " N 3 “ 230 mW typ/pkg (No load-Low Z)
4] 1 1 0
1 1 1 N.D. DG16
¢ =Don'tcare
N.D. = Not Defined Fig. 1 Logic diagram of SP1666/1667
c veez s @ VEE QR veer R Q VEE a s c
?9 916 [} 14 IS? o13 TI “Q ?Z ’_i 3 ) 7
. . . . I |
100 ' m[] 134k 100 263 100 134k 134k 100
1ns 1s 115
v 100
oo | |2%° R
116k| R 50 R 700 R 50 R 116k
lﬂ R:50k FOR HIGH Z
2k FOR LOW 2Z

Fig. 2 Circuit diagram
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0S5

ELECTRICAL CHARACTERISTICS

This PECL 1l circuit has been
designed to meet the dc

equivalent) or a transverse air.
flow greater than 500 linear fpm
should be maintained while the
circuit is in either a test socket or

TEST VOLTAGE VALUES

specifications shown in the test N N N @ Test (Volts)
table, after thermal equilibrium gogr\gunted on a printed circuit Togp::::uu v v v . v
has been established. The package - tH max iL min IHA min ILA max VEE
should be housed in a suitable o°c -0.840 -1.870 -1.135 -1.500 -52
heat sink (IERC-14A2CB or +25°C -0.810 --1.850 -1.095 —1.485 -5.2
+75°C ~0.720 -1.830 -1.035 —1.460 -5.2
SP1666/SP1667  Test Limits
u:':" o°c +25°C [ +75°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Min Max | Min Max Unit | Vigmax | Vil min | VIHA min | VILA max | VEE Gnd
Power Supply Drain Current Ig(Hi-2) @ 8 - - - 55 - - mAdc 79 - - - 8 1,16
Ello2) D[ 8 - - - 60 - - mAdc 79 - - - 8 1,16
Input Current lin H 12 - - - 0.370 - - mAdc 9,12 - - - 8 1,16
(Hi-Z} 13 - - - 0.370 - - mAdc 9,13 - - - 8 1,16
9 - - - 0.225 - - mAdc 9 - - - 8 1,16
linL 12 - - 0.500 - - - MAde - 12 - - 8 1.16
_ 9,13 - - 0.500 - - - HAdc - 9,13 - - 8 1,16
{nput Current linKH 12 — - - 31 - - mAdc 9,12 - - - 8 1,16
(Lo-2) 9,13 - - - 3.1 - - mAdc 9,13 - - - 8 1,16
lin L 12 ~ - 1.300 - — -~ mAdc - 12 — - 8 1,16
9,13 - - 1.300 - - - mAdc - 9,13 - - 8 1,16
“Q" Logic "1 VOoH 15 —1.000 | —0.840 | —0.960 | —0.810 } —0.900 | —0.720 Vde - 13 - - 8 1,16
Qutput Voltage 15 —1.000 | —0.840 [ —0.960 | —0.810 | —-0.900 | —0.720 Vdc 9 - - - 8 1,16
Q" Logic "0" VoL 15 E -1.870 | —1.635| —1,850 | —1.620 { —1.830 | —1.595 Vde - 12 - - 8 116
QOutput Voltage 15 -1.870 | —1.635 | —1.850 | —1.620 | —1.830 | —1.595 Vdc 9 - - - 8 1,16
Q" Logic 1" VoH 14 g) —-1.000 | ~0.840 | —0.960 | —0.810 { —0.900 | —0.720 Vde - 12 - - 8 1,16
Output Voltage 14 (5| —1.000 | —0.840 | —0.960 | —0.810 | —0.900 | —0.720 Vde 9 - — - 8 1,16
“Q" Logic "0 Vou 14 (@] -1870 | —1.635| —1850 | —1.620 | —1.830 | —1.595 Vde - 13 - - 8 1,16
Output Voltage 14 (3] -1.870 | 1,635 | —1.850 | —1.620 | ~1.830 | —1.595 Vde 9 - - - 8 1,16
Q" Logic "1 Output VOHA 15 -1.020 - -0.980 - —0.920 - Vdc - 12 13 8 1,16
Threshold Voltage 15 ) —1.020 — -0.980 - -0.920 - Vdc - 13 9 - 8 1,16
“Q" Logic “0” OQutput Vora 15 @ - -1.615 - —1.600 - -1.575 Vde - - 13 12 8 1,16
Threshold Voltage
“Q" Logic 0" Output VOHA 14 @ -1.020 - -0.980 - -0.920 - Vde - - 13 12 8 1,16
Threshold Voltage
“Q" Logic ‘0" Output VoLAa 14 (6 - —-1.615 - —1.600 - -1.575 Vdc - - 12 13 8 1,16
Threshold Voltage 14 @ - —-1.615 - —1.600 - -1.575 Vde - 13 9 - 8 1,16
Switching Times (5052 Load) Min Max Min Max Min Max Pulse In Pulse Out =3.2v | +2.0V
Clock Input 19415+ 15 10 25 10 25 11 2.7 ns 3 15 - - 8 1.16
19415 15 15 - -
19+14— 14 l l l L l l 14 - - 1
19+14+ 14 14 - -
Set Input 112415+ 15 1.0 23 1.0 23 1.1 26 ns 12 15 - - 8 1,16
92414 14 1.0 2.3 10 23 1.1 26 ns 12 14 - - 8 116
Reset Input 113+15— 14 10 23 1.0 23 1.1 26 ns 13 14 - - 8 1,16
113414+ 15 10 23 1.0 23 1.1 26 ns 13 15 - - 8 1,16
Rise Time 13 14,15 08 2.5 0.8 25 09 28 ns 9 14,15 - 8 1,16
Fall Time t— 14,15 0.5 2.2 0.5 2.2 0.5 2.5 ns 9 14,15 - — 8 1,16

£/9991dS



SP1666/7

Vim T |—T::

o

@ |g is measured with no output pull-down resistors.

Vin2 |
=L
= H
Vin3 |
L
tz0 TEST
™

(I T

viL

)

@ Apply Sequentially:
@ Apply Sequentially:
@ Apply Sequentially:

@ Apply Sequentially:

Vin1 to C (Vi to V)
Vin2 10 S (Vi to Vi)

Vin1 to RV to V)
Vin2 to S (Vi to V)

Vin1 10 C (Vi to Vi)
Vin2 to R (Vi to Vi)

Vin1 10 S (Vi to Vi)
Vin2-to R (V|H to V)

@Apply Ving 1o C (Vi to Vi)

@Apply Vinz to S (Vi to V)

Fig. 3 Notes referred to in electrical characterstics

Al} input and output cables to

Vin
TO CHANNEL "A”

the scope are equal lengths of

50-ohm coaxial cable.

Input pulses
by 2 pulse
generators r_ 7

+20Vvdc

Vout
10 CHANNEL 8"

i—(:—“— ¢ e
= SP 1670
0 a

Vin
TO CHANNEL A"

[ ~ 20ns e- =
j —— +110V
P /N /N
—1 =~ +030v
11
P2 +110V
4030V

D

Fig. 4 Switching time test circuit
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- 's+a+
50°/s

A\ A\
ta+

6 E
4‘ ts+G-  —
Fig. 5 Switching time waveforms (set freset to 0/6, switch S1 in
position shown in Fig. 4.
c 50% 50°%,
Ao\ e \

o1

|

! fc+a- - tcra+
. 50%. 50°/
_fo-/. 50°/

— tc+G+ - 1c+0-

52

Fig. 61Switching time waveforms (clock to 0/5, switch S1 in
opposite position to that shown in Fig.-4)




SP1668/9

@ PLESSEY SP1600 SERIES
SEMICONDUCTORS ECL I

SP1668B (HicH2
SP1669B (owz

DUAL CLOCKED LATCH

This device is a Dual Clocked Latch/R-S Flip-Flop.
X ! p-riop POSITIVE LOGIC
Whenever the Clock is low, the R-S inputs control the 5
output state. Whenever the Clock is high, the output s 5 S g ,
follows the date (D) input.
1—¢ , GfF—3
— 1
DC  Input Loading Factor
$P1668 - D,S,R=1,C=06
12 ] SP1669- D, S, R, C= 1
TRUTH TABLE " 0 S ¢ 15 DC  Output Loading Factar = 70 {High Z)
4 7 tow 2)
S. R D C Qn+1 g c a " g = 1.60styp (510 chm loxd)
[s] 0 ? 0 Q, R ~ 1.8 ns typ (50-0hm load)
1 0 ° 0 1" W Pp = 220 mW typ/pkg (No'load)
0 1 ] 0 0 DG16
1 1 ] 0 ..
@ [} 0 1 0
Fig. 1 Logic diagram of SP1668/1669

** Qutput stage not defined
© Don't care

116k

19 Rz=50k FOR HIGH Z
VEE R s 2k FOR LOW Z

Fig. 2 Circuit diagram
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ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been

should be housed in a suitable
heat sink (IERC-14A2CB or
equivalent) or a transverse air

TEST VOLTAGE VALUES

i th "
desngi;\izc:ﬁo;: sh:‘v::‘ in thee ‘ed;: flow greater than 500 linear fpm @ Test {Volts)
table, after thermal equilibrium should be m.aimained white the Temperature VIH max Vit min | ViIHA min | ViLAmax | VEE
has been established. The package circuit is in either a test socket or oc | -0840 —1810 —1.138 —1.500 -5.2
gogn:unted on a printed circuit +25°C 0810 1.850 1.095 1.485 52
rd- +75°C —0.720 —1.830 -1.035 ~1.460 -5.2
Pin _ SP1688 /SPIGED Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under 0°c +25°C +75°C
Characteristic Symbol Test Min Max Min Max Min Max Unit VIH max VIL min | VIHA min | VILA max | VEE Gnd
Power Supply Drain Current Ig (Hi-2) 8 - - - 55 - - mAdc 7.9 - - - 8 1,16
Ig (Lo-2) 8 - - - 60 - - mAdc 79 - - - 8 1,16
Input Current lin 111213 @ - - - 0.370 - - mAde | 11,1213 - - - 8 1,16
(Hi-Z) 9 - - - 0.225 e - mAdc 9 - . - 8 1,16
linL 11,1213 @ - - 0.500 - - - HMAdc - 11,12,13 - - 8 1,16
9 - - 0.500 - - - HAdc - 9 - - 8 1.16
Input Current linH 11,1213 @ - - - 32 - - mAde | 11,1213 - - - 8 1,16
(Lo-Z) 9 - - - 3.1 - — mAdc 9 - - - 8 1,16
linL 11,1213 @ - - 1.300 - - - mAdc - 11,12,13 - - 8 1,16
9 - - 1.300 - - - mAde, - 9 - - 8 1,16
“Q" Logic "1** VoH 15 —1.000 [ —0.840 | --0.960 | —0.810 | —~0.900 |-0.720 Vde - 13 - - 8 1,16
Qutput Voltage 15 —1.000 | —0.840 | —~0.960 | —0.810 | —0.900 |-0.720 Vde 9 - - - 8 1.16
“Q" Logic "0 VoL 14 ® -1.870 | -1.635 | ~1.850 | ~1.620 | —1.830 [-1.595 { Vdc - 12 - - 8 1,16
Qutput Voltage 14 ® —1.870 | ~1.635 | —1.850 | —1.620 | —1.830 [-1.595 Vde 9 - - — 8 1,16
“Q" Logic “1” VOH 14 B —1.000 | —0.840 | —0.960 | -0.810 | -0.900 |-0.720 Vdc - 12 - - 8 1,16
Output Voltage 14 —1.000 | -0.840 | —0.960 | —0.810 | —0.900 |-0.720 Vde 9 - - - 8 1,16
“Q" Logic “0" vou 14 Q) ~1.870 [ -1635 | —-1.850 | —1.620 | —1.830 |-1.595 Vde - 13 - - 8 1,16
Output Voltage 14 @ -1.870 | —1.635 | —-1.850 | —1.620 | —1.830 {-1.595 | Vdc 9 - - - 8 1,16
“Q" Logic 1" Output VOHA 15 -1.020 - —0.980 - -0.920 - Vde - 12 13 8 1,16
Threshold Voltage 15 J - ‘ - ‘ - ‘ - - 131 - ‘
15 - — - 1n - 9 -
“Q" Logic “0" Output VoLa 15 - -1615 - —1.600 - —1.575 | Vdc - - 13 12 8 1,16
Threshold Voltage 15 ® - ‘ - ‘ - ‘ ‘ = - - " ;
- 15 (3) I - = - 1 9 -
“Q" Logic 0" Output VOHA 14 -1.020 - -0.980 - -0.920 - Vde - - 13 12 8 1,16
Threshold Voltage 14 (6 - ‘ - ‘ - ‘ - - - 1" ‘
14 Q) - - - - 1 9 -
“Q" Logic “0" Output vVoLa 14 - -1.615 - —1.600 - -1.575 Vdc - - 12 13 8 1,16
Threshold Voltage 14 - - - - 11 - -
1 N N 20 (N O 20 A O 2 K - s C
Switching Times (5052 Load)} Min Max Min Max Min Max Pulse In Pulse Out =32v | +20v
Clock Input 19415+ 15 1.0 25 1.0 25 1.1 28 ns 9 15 - - 8 116
19415~ 15 15 ~ -
19414 14 14 - -
9414+ 14 14 - -
Rise Time 1+ 14,15 0.8 2.5 09 25 09 238 ns 9 14,15 - - 8 116
Fall Time t— 14,15 0.5 2.2 0.5 2.2 0.5 25 ns 9 14,15 - - 8 1,16
Set Input 112415+ 15 1.0 23 1 23 11 26 ns 12 15 - - 8 116
112414— 14 1.0 2.3 1.1 23 1.1 26 ns 12 14 - - 8 1.16
Reset Input 1134144 14 1.0 23 1.1 23 11 26 ns 13 14 - - 8 1,18
t13415— 15 1.0 23 1.1 23 11 |-26 ns 13 15 - - 8 116

6/8991dS



SP1668/9

@IE is measured with no output pulldown resistors. @ Apply Vin1 to S{Viy to V).

@Test voltage applied to pin under test. @ Apply Sequentially:  Vj,1 to R {(Viy to V)
Vin2 to C{Vin Vi)
Vinz to D (V| to V()

H @Apply Vint1 to R (Vi to Vi)
Vint
e rt @ Apply Sequentially:  Viny t0S (V) to Vy )
_ " Vin2 t0 C (Viy Vi)
Vin2
l L @ Apply Sequentially:  Vjnpq to R (V| to V)
1 =80 ." Vin2 10 C (Viy VL)
H
Vin3 L
L
=5ns L—
tz0 TEST

Fig. 3 Notes referred to in electrical characteristics

vin
TO CHANNEL "A™

Vout
TO CHANNEL"B"

COAX 100
All input and output cables to
the scope are equal lengths of
. ci
50-ohm coaxial cable. ¢
ath az
12 12
-0 a F Q2
Input pulises S1 R s2 R2
by 2 pulse LI
generators
o
Pt 0——<¥
)
: o Vin
P2 50 COAX TO CHANNEL “A*
! —{—+—)—o0R
st
100 100
100
r:)—L c Q r
= SP1670 20ns =
—o a — +110V
Al / O\ /N
+030v

N tiov
P2 / \
ﬂ +0-30V
20ns

Fig. 4 Switching time test circuit
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_ AN\

— ts+a+
50/

-

[+
—-J 1540~ — tR+G+ 15+
Fig. 5 Switching time waveforms (set /reset to Q/Q, switch S1 in
position shown in Fig. 3,
c 50%/% 50
A=\ £\
o]

ot

1/

— tero-

.

- tcrat
50% 50"
S0%% 50%
— tc+a+ — tc+a-

56

Fig. 6 Switching time waveforms (clock to O/a, switch 81 in
position opposite to that shown in Fig. 3




SP1670/71

© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECL Il

SP1670B (HicHz)
SP1671B (owz

MASTER/SLAVE TYPE D FLIP-FLOP

The SP1670B is a Type D Master-Slave Flip-Flop

designed for use in high speed digital applications. POSITIVE LOGIC
Master-slave construction renders the SP1670B relatively
insensitive to the shape of the clock waveform, since only s ¢ ]
the voltage levels at the clock inputs control the transfer of 10 :D ..
information from data input (D) to output. s«
When both clock inputs (C1 and C2) are in the low state,
the data input affects only the Master portion of the "e [— 33
flip-flop. The data present in the Master is transferred to Cw
the Slave when clock inputs (C1 OR C2) are taken from a
low to a high level. In other words, the output state of the veer = PIN
flip-flop changes on the positive transition of the clock vf:; :: ‘:
pulse.
While either C1 OR C2 is in the high state, the Master
{and data input) s disabled. gg gaput Loading Factor = =c1, C2-067 D=075 RS=15
utput Loading Factor = 70
Asynchronous Set {S) and Reset (R) override Clock (C) Power Dissipation = 200 mW typical (No Load)
and Data (D) inputs. ftog = 350 MHz typ 0G1§
Input pulldown resistors eliminate the need to tie
unused inputs to Vgg. Fig. 1 Logic diagram
FEATURES
B Toggle Frequency > 300 MHz
B MECL/PECL Il and MECL 10000 -Compatible — T"UlT)“ TAB‘;-E 5
M 50Q Line Driving Capability z > 5 2 T{”
M Operation With Unused I/Ps Open Circuit H L é ¢ L
M Low Supply Noise Generation H H ¢ ¢ N.D.
L L L L Q,
L L L | / L
APPLICATIONS L L L H Qn
L L H L Q,
B Data Communications L L H | H
M Instrumentation L L H H Q,
M PCM Transmission Systems ¢ = Don’t Care
ND = Not Defined
C=Ci+C2
c_/_\__/_\__/_\_
N\ /ST
ABSOLUTE MAXIMUM RATINGS
e
[ /A W Power supply voltage IVcc --Veel 8V
Base input voltage 0OV to Vgg
3_/——_\_—/_— O/P source current < 40mA
Storage temperature —55°C to +150°C
Junction operating temp. <+125°C

Fig. 2 Timing diagram
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ELECTRICAL CHARACTERISTICS

This PECL Il 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 fiow

greater than 500 linear ft/min is maintained. Outputs are terminated through a 5082 resistor to —2.0 volts.

TEST VOLTAGE VALUES (V)

o Tont
Tomperature [Vin max | Vit min | VIHA min | VILA max Vee
o°c| -~0.840 ~1.870 =1.135 —=1.500 =5.2
+25°C | 0810 —1.850 —1.095 =1.485 =5.2
+75°c| 0720 | -1830 | -1.03 | -1.460 52
SP16708 Test Limins
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under o’c +25°C +75°C
Test | Min | Max | Min | Max | Min | Max | Unit |Vikmex | Vit min | ViHA min | VitA max | Vee Py | P2 )Pa ov
Power Supply Drain e - - - - 48 - - mA 9.7 - - - 8 -1=-1- 1,16
Current
nput Current To 0 = < - 550 | - - A 0 = = py ) =1~ 716
5 - - - | ss0 | - - 3 - - - -|-1|-
[ - - 2% | - - 9 - - - --1-
7 - - - 2% | - - 7 - - - -{-1-
n - - - 270 | - - n - - - o
Tl 0 = = 05 = = = WA ) 0 = = ) = T
5 - - - - - 9 5 = = =
9 - - - - - 7 9 - - -
7 - - - - - ] 7 - - -1-1-
1 = = = = = 9 n e = ol e
Logic 1" Vou 2 |-1.000-0840 [-0960({-0&10 [-0g00[-0720] v - an - - ] 9 s (- 116
Output Voltage 3 n 5.9 - - 7|4~
2 l 1 . " 57 - - l 4 19 |-
3 - 491 - - s |7
Logic “0" Vou 2 [-1870]-1.635[-1850(-1620 [-1830[-1595] v " 57 - - 8 KR 116
Output Voltage 3 - agn - - 7|s |-
2 l - amn - - 5|9 - l
3 " 59 - - a2 |-
Logic "1 Vona 2 [-1020] - [-0880] - [0920] - v - . = = B 9 -]5 116
Threshold Voltage 3 - - - n 59 - - 7| -4
2 - - - " 5.7 - a| -9
3 - = . . 4911 - = L 7
2 - - - - 5.7 n - 49| -
3 = = = = 49 = " ] 7 |-
Logic “0" Voua 2 = |-1e1s[ - [-1600 -1575] v " 5.7 - = 8 9 -4 1,16
Threshold Voltage 3 - - - 4911 - - 7 5
2 - - - - an - - sf-|¢9
3 - - - n 59 - - 4 [ - 7
2 - - - = a7 . 1" 5|9} -
3 - - - - 59 " - a|l7] -
Switching Parameters. Min | Max | Min | Max | Min | Max -32v, +20V
Clock to Output Delay 1g42¢ 92 1.0 25 [N 25 1.1 27 s = - = . 8 - =-]- 116
{See Figure 5} t9-2- 92 - - - -l - -
19432 93 - - - - - --
t9-34 93 - - - - - --
Set to Output Delay t5e2e 52 - - - - -1 - -
(See Figure 6} 1503- 5.3 - - - - -~
Reset 10 Output Delay (e a2 - - - - - -1~
(See Figure 6] [N 43 - - - - - -1-
Output
Rise Time 23 09 25 10 25 100 27 - - - - -1 -] -
Fall Time 23 0s 18 06 19 06 21 - - = - -1 =1 -
(See Figure 6]
Set Up Time 2 - - - 04 - - - 2 = - -t - -
(See Figure 7) 2 - - 05 - - - 2 - - -1 -1~
Hold Time 2 = = = 03 - - - 2 - - -1 -1-
(See Figure 7) theg 2 - - - 05 - - - 2 - - - ~|-
Toggle Frequency trog 2 {20 - Jao | - [20] ~ | mmz - - - - - - - -
{See Figure 8)
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VR ———

o SET
0w
Thw RESET e
o
?or @ o \
troyr 8 0%
- ol
Fig. 3 Static test pulses Fig. 6 Set/reset delay waveform at +25°C
vovae
I ™
*20vac [s0 | [s0 = %
PNy
o Yot
‘ . o
o [
vt —te
cLock Jrm oren { —n i
INPUT PULSE —s o
GENERATOR
100 | {00 M3 50 00
weurpouse o,/
GENERATOR ™!
oren
{ Tow
o | |00 N )

“12ve

AL INPUT AND OUTPUY CABLES 10
OPE ARE EQUAL LENGTHS OF
S0-0HM COANIAL CABLE

T Crw
S Set-up and hold time test circuit

ALL INPUT AND OUTPUT CABLES 10
THE SCOPE ARE EQUAL LENGIHS OF

Y a1
50-0MM COARIAL CABLE Py DATA T }w:. / \
00
s

‘570"
o
Fig. 4 Propagation delay test circuit o xv

oy @ ommv_/ \ / \

Set-up time waveforms at +25°C

10w oy
Py CLOCK v TPy DATA o \ /
Y e
AW weo

"oy
TNy Qox o

+0.30%

e TN/

Hold time waveforms at +25°C

Fig. 5 Clock delay waveforms at +25°C Fig. 7 Set-up and hold time test circuit
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J
SINE-WAVE GENERATOR 01y B
Ac Comen I 3
rS0p 0n © ||

EouvaLEnT

WUSE G MPECANCE
PROBE 10 AZ)UST vaias:

eias®

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).

Temperature 0°C +25°C +75°C

VBias +0.675V | +0.700vV | +0.750V

Table 1 Variation of Vgjas with temperature

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.

VBgias is defined by the test circuit Fig.8 and by the
waveform in Fig.9.

Figures 10 and 11 illustrate minimum clock pulse width
recommended for reliable operation of the SP16708B.

Ta=25°C
—4 10y
CLOCK INPUT
300 -~-+0 70V,
MHz-MAX BIAS
—+0 30v
QORT 600 MV MIN
outPuT

—t cL
zH
[=]
>
E
o
2
<

Qor G
1.0 ns/0IV.
Fig. 10 Minimum ‘downtime’ to clock
output load = 50§)
€ I
Qor Q -
/-'-\_/-\
Z Mt m[ HH / HHHHHHHHH
£
g /
<
] _/ \ cLock

1.0ns/0LV.

Fig. 9 Toggle frequency waveforms
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Fig. 11 Minimum ‘up time’ to clock
output load = 50,



Operation of the Master-Slave Type D Flip-Flop

In the circuit of Figure 14 assume that initially Q, C, R,
S and D are at O 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 TRO.

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 TR11. Since there is essentially no current flow
through RC2, the base of transistor TR10 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, TR?7, 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 TR11
low, and the base and emitter of TR10 high. The high state
on TR10 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 outpuyt.

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 D 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 TR21:TR22. This offset
disables the D 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 D input changes at this time (such as in a
counting operation where the Q output is tied back to D).
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 the 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.

Ve

TRi6| TR |TRis [TRI9 wio| [TR1

R9

7 125

;’J Rl |TR33

3 2
aa

TR28

7 os
Z o7

ALH TR3

TR22 TR21

[’]s;

PR3 TR3Z

136k

D1
EW umo

v B §
{

|
|

[j 700]
136k
|

—{——
i

{
£l

Vee

Fig. 12 SP1670 circuit diagram
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© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECLIN

SP1672B (HicHZz

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. POSITIVE LOGIC

These devices contain a temperature compensated internal

bias which irsures that the threshold point remains in the 3 2 OC W Lowog e
centre of the transition region over the temperature range 5 8+075

0 0 . PR SP1673: All Inputs = 1
(0" to +75 C). Input pulldown resistars eliminate the need 13
* . ' 1% DC Output Loading Factor = 70 (High Z)
to tie unused inputs to VEE, 6 7(Lowzl
" tpg = 1.1 ns type (510-0hm foad}
5 * 13 nt typ (50.0hm load)
7 Pg = 220 mW typ/pkg (High Z}
250 mW typ/pkg (Low Z)

2:AeBtA B Full Load Current, I = —25 mAdc max

DG16

Fig. 1 Logic diagram of SP1672/1673

Vin TO CHANNEL "A" Vout TO CHANNEL'B”

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

i COAX
50-ohm coaxial cable.

S0 50 50
wpur B2 5
PULSE GENERATOR - |

1
@ o
T >——
o o !
o
D
o—j ° i
1110V | 'D

@ Apply Vi, to input A bommmm - 4
and +0.30 V to input B
@ Apply Vi, to input A Unused outputs connected to a 50-ohm resistor ground.

and +1,10 V to input 8

Vin —\ /——flmv

+0-30v
— 144
—
Condition® Vout
PROPAGATION DELAY 7
le-e1—t+
le—sl—t=~
—\
Condition® Vouy
——
——’1 te-

Fig. 2 Switching time test circuit and waveforms at +25°C 63
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ELECTRICAL CHARACTERISTICS

This PECL Il 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 (IERC-14A2CB or
equivalent) or a tiansverse 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
50-ohm resistor to —2.0V.

TEST VOLTAGE VALUES

{Volts}
@ Test
Temperature | ViHmax | ViL min | VIHA min | VILA max | VEE
0°c —0.840 -1.870 —1.135 —1.500 -5.2
+25°C —0.810 —1.850 -1.095 —1.485 —5.2
+75°C -0.720 —1.830 -1.035 —1.460 -5.2
) SP1672 /SP1673 Test Limits
U:I;er 0°c +25°C +75°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Min Max Min Max Unit VIH max Vit min | VIHA min | VILA max | VEE Gnd
Power Supply Drain Current g (Hi-Z) 8 - - - 55 - - mAdc | Alllnputs - - - 8 1,16
g (Lo-2)} 8 — - - 70 - - mAdc | AllInputs - - - 8 1,16
Input Current linH 31113 - - 350 - pAdc . - 8 1,16
(Hi-Z) 075 lin H 5.6.7 - = = 270 — _ uAdc v - = = 8 1,16
linL : - — 0.5 — — P HAdc = B - _ 3 1.6
Input Current lin H - - = - 3.1 - - mAdc M - - = 8 1,16
(Lo-2) Tin L B - - 13 - - = mAdc = . Z - 8 1,16
Logic “1" VoH 2 -1.000 | -0.840 | —0.960 | —0.810 | —0.900 | —0.720 Vdc 3 5 - - 8 1,16
Output Voltage 2 —1.000 | —0.840 | —0.960 | —0.810 | —0.900 | -0.720 Vdc 5 3 - - 8 1,16
Logic 0" VoL 2 —1.870 [ —1635 | —1.850 | —1.620 | —1.830 | —1.595 Vdc 35 - - - 8 1,18
Output Voltage 2 —1.870 | —1.635 | —1.850 | —1.620 | —1.830 | —1.595 Vdc — 3,5 — - 8 1,16
Logic “1" VOHA 2 —1.020 - -0.980 - -0.920 - Vde - 3 5 8 1,16
Threshold Voltage 2 -1.020 - -0.980 - ~0.920 - Vde - - 5 3 8 1,16
Logic 0" VoLa 2 - -1615 - -1.600 - -1.575 Vdc - 3.5 - 8 1,16
Threshold Voltage 2 - —1.615 - —-1.600 - -1.575 Vde - - - 35 8 1.16
Switching Time (502 Load) Typ Max Typ Max Typ Max Pulse In Pulse Qut [ -3.2V | +2.0V
Propagation Delay 1342+ 2 1.3 18 13 1.8 1.5 2.2 ns - - 3 2 8 1,16
132+ 2 1.2 1.8 1.3 18 15 2.2 - -
1342 2 14 19 14 19 16 23 = - L
13 9 2 14 19 14 19 16 23 - ~
542+ 2 1.7 23 17 23 19 2.7 - - 5
t5_2+ 2 - -
1542 2 - -
t5_2— 2 - -
Rise Time 2+ 2 19 2.5 19 25 21 2.8 ns — - 3 2 8 1,16
Fall Time 12_ 2 1.6 2.2 1.6 22 1.8 25 ns — - 3 2 8 1,16

* Individually test each input applying V| or V[ to input under test.
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SP1674/5

@ PLESSEY SP1600 SERIES
SEMICONDUCTORS ECLIN

SP1674B (HiGH2)
SP1675B (Lowz

TRIPLE 2-INPUT EXCLUSIVE-NOR GATE

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

POSITIVE LOGIC

bias which insures that the threshold point remains in the 3 'D c ) oc In:::é;‘aamg:u:a(;
centre of the transition region over the temperature range 5 8-075
] 0 . PR SP1675:  All Inputs = 1
(0" to +75°). Input pulldown resistors eliminate the need to 1B ¢
. . .D. 9% DC Output Loading Factor = 70 {High Z)
tie unused inputs to VEE. 6 7 (Low2)

tpa = 1.1 nstyp (510-0hm load)
1" c = 1.3 s type (50-ohm load)
|D 3 15
7 Po = 220 mW typ/pkg (High 2)
= 250 mW typ/pkg (Low 2)
CzAeB+t+AeB Full Load Current, {, = ~25 mAdc max

DG16

Fig. 1 Logic diagram of SP1674/1675

Vin TO CHANNEL "A” Vout TO CHANNEL'S'
All input and output cables to
the scope are equal lengths of
50-ohrm coaxial cable.

COAX

INPOT e
PULSE GENERATOR r 'I|
O o ]
I O o
o ey
| |
o |
: D‘ © 100
110V 100 100 o—i l T
|
o n
+0-30V 2 1 'D. —o =

@Apply Vin to input A :_ _________ J
and +1.10 V to input B

@Apply Vip to input A
and +0.30 V to input B

f

Unused outputs connected to a 50-ohm resistor to ground

u—-—+osov

—{t+t

-\ S + 110V
Vin 50%
t-

N—90% S
Condition@® Vout 0%,
PROPAGATION DELAY 10% 1 5

he—o!
oot

-t fe—s—1-

90°%/
Congition® Voyt 50

Fig. 2 Switching time test circuit and waveforms at +25°C 65
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ELECTRICAL CHARACTERISTICS

This PECL 11l circuit has been
designed to meet the dc
specifications shown in the test
wble, after thermal equilibrium
has been established. The package
should be housed in a suitable
heat sink (IERC-14A2CB or

1ant)

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
50-chm resistor to ~2.0 V.

) or a tr air,

TEST VOLTAGE VALUES

(Volts}
@ Test
Temperature .| ViHmax | ViLmin | VIHA min | ViLa max | VEE
o°c ~0.840 —1.870 -1.135 —1.500 -5.2
+25°C —~0.810 -1.850 -1.095 —1.485 5.2
+75°C —0.720 —1.830 -1.035 ~1.460 -5.2
, SP1674/SP1675 Test Limits )
u:-;e' e +25°C +75° TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Min Max Min Max Unit VIH max ViLmin | VIHAmin| ViLAmax| VEe Gnd
Power Supply Drain Current 1g (Hi-2) 8 - - - 55 - - mAdc | All Inputs - - - 8 1,16
IE (Lo-2) 8 - - - 70 - - mAde_| All Inputs - - - 8 1,16
Input Current VinH 3,11,13 350 - - UAde M - - - 8 1,18
{Hi-Z) 0.75 lin 1 56.7 - - - 270 - - HAdc * ~ - - 8 1,18
linL : - - 05 - - - UAdc - M - - 8 116
Input Current linH - - - - 3.1 = - mAdc * - - — 8 1,16
(Lo-2) Tin L . - - 1.3 — - - mAdc - . - - 8 1,16
Togic "1 VoH 2 —1.000 | —0.840 | —0.960 [ —0.810 [ —0.900| -0.720 | Vdc 35 - - - 8 1,16
Output Voltage 2 —1.000 | —0.840 [-0.960 { —0.810 | —0.900 | ~0.720 | Vdc - 3.5 - - 8 1,16
ogic "0 VoL 2 ~1870 | -1635 [ —1.850 [ —1.620 | —1.830 | —1.595 | Vdc 35 — - - 8 1,16
Output Voltage 2 —1870 | —1635 | —1.850 | —~1.620 | —1.830 | —-1.595 | wVdc - 35 - - 8 1,16
Togic "1 VOHA 2 —1.020 - —0.980 - —-0.920 - Vdc - 35 - 8 1,16
Threshold Voltage 2 —-1.020 - —0.980 - —-0.920 - Vdc - - 35 8 1,16
Togic 0" VoLa 2 - -1615 - —1.600 - ~1.575 | Vdc - - 3 5 8 1,16
Treshold Voltage 2 - ~1.615 - -1.600 - -1,575 Vde -~ s 3 8 116
Switching Times (50{2 Load) Typ Max Tvp Max | Tvp Max Pulsetn | PutseQut | —3.2v | +2.0v
Propagation Delay 1342+ 2 1.3 18 13 15 22 ns - - 3 2 8 1,18
3.2+ 2 13 18 13 15 2.2 - -
1342— 2 14 19 14 16 23 - ~
32— 2 14 19 14 16 23 - -
542+ 2 1.7 23 1.7 19 2.7 - - 5
1524 2 - -
1542 2 - -
52— 2 . - -
Rise Time o+ 2 19 25 19 2.1 28 ns - - 3 2 8 1,16
Fall Time [T 2 1.6 2.2 16 18 25 ns - - 3 2 8 1,16

* tndividually test each input applying V| or V||_ to input under test.
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SP1690

© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECLII

SP1690B

UHF PRESCALER TYPE D FLIP-FLOP

- . . X
vhe SP1690 is a high speed D mastel'r-slave flfp-flf)p POSITIVE LOGIC
capable of toggle rates over 500 MHz. Designed primarily
for high speed prescaling applications in communications 7C1 :D o .
and instrumentation, this device emp!:)ys two data inputs, 9 C2
two clock inputs and complementary Q and Q outputs. It is
a higher frequency replacement for the SP1670 (350 MHz) "o :D 5 3
D flip-flop. Nov set or reset inputs are provided and an extra 12 D2
data input is provided on pin 11.
Veet = Piﬂ 1
Veez = Pin 16
Veg =Pin8
FEATURES DG16
B Pp =200 mW typ/pkg (No Load)
B fq =500 MHz min Fig. 1 Logic diagram of SP1690

¢ —/_\_/_\_/'—\_ TRUTH TABLE

Cc D Qp+1

- L ) Qp
SN/ e o
e L L

C=C1+C2¢=Don't Care
D=Dt1+D2

|

Fig. 2 Timing diagram
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ELECTRICAL CHARACTERISTICS

Each PECL I} series 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

TEST VOLTAGE VALUES

6500 linear fpm is maintained. Volts
Outputs are terminated through a @ Test
50-ohm resistor to —2.0 valts. Temperature | ViHmax | ViL min | VIHA min | VILA max_| VEE
0°c -0.840 —1.870 —1.135 —1.500 —5.2
+25°c | -0.810 —1.850 —1.095 —1.485 —-5.2
+75°C -0.720 -1.830 -1.035 -1.460 -5.2
: S$P1690 Test Limits
U:l:w 0°c +25°C +75°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min Max Min Max Min Max «Unit VIH max VIL min | VIHA min | VILA max VEE P1 P2 Gnd
Power Supply Drain Current g 8 — — — 59 — - mAdc | 7,9,11,12 — — — 8 — — 1,16
Input Current linH 7 - - - 250 - - HAdc 7 - - - 8 - - 1,16
1 - - - 270 - - HAdc 1 - - - 8 - - 1,16
linL 7 - - 05 - - - UAdc - 7 - - 8 - | - 1,16
11 - - 05 - - - MAdc - 11 . - 8 - - 1,16
Logic 1"

Output Voltage VOoH 2 —1.000 | —0.840 | —0.960 | ~0.810 | —0.900 | —0.720 Vde 1 - - - 8 7 - 1,16
Logic 0"

Output Voltage VoL 2 —1.870 | —1.635 | —1.850 | —1.620 | —1.830 | —1.595 Vdc - 11 - - 8 7 - 1,16
Logic 1"

Threshold Voltage VoHA 2 -1.020 - —0.980 - —0.920 - Vde n - - - 8 - 7 1,16
Logic 0"

Threshold Voltage VoLA 2 — —1.615 - —1.600 - -1.575 vde - 1 - - 8 - 7 1,16
Switching Parameters Min | Typ | Max —3.2 Vde +2.0 Vdc
Clock to Output Delay

1742+ 2 - - - 15 - - — ns - - - — 8 - - 1,16
1942+ - - - 15 - - - - - - - - -
Qutput
Rise Time Rid - - - 1.3 - - - - - - - - -
Fall Time - - - - 1.3 - - - - - - - - -
Setup Time tsetup H - - - |03 - - - - - - - - -
tsetup L - - - |o3| - - - - - - - - | -
Hold Time thold H - - - {02 - - - - - - - - -
thold L - - - 0.3 - - - - - - - - -
Toggle Frequency ttog 2 - - 500 | 540 - - - MHz - - - - - - 1,16
ﬂVIH max PﬂVlHA min
ViL min VILA max

0691dS



SP1690

Veer=Veez
+20V Vout

COAX
20p

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

INPUT
PULSE GENERATOR

DATA

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

Fig. 3 Propagation delay test circuit

+190V
cLocK 50° M/_\—

DATA

a 50%

— it —l 4+

Fig. 4 Clock delay waveforms at +25°C
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SP1690

Veer:Veez
Vin +20v

COAX coax
1
cLock "
—0
INPUT
PULSE GENERATOR P
o
DATA

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

Vout

COAX

TPout

50

All input and output cables to
the scope are equal lengths of
50-0hm coaxial cable.

Fig. 5 Set up and hold time test circuit

DATA 50%

tsetup H
it tsetup L

CLocK 50%

+110V

\—_ 4030V

4110V

+0 30v

DATA

thold H

thold L
———— #1110V
CLOCK 50°%
+0-30V

fne 110V
+0 30V

Setup time is the minimum time before the positive transition of the clock pulse {(C) that information must

be present at the date (D) input.

Hold time is the minimum time after the positive transition of the clock pulse (C) that information must

remain unchanged at the data (D) input.

70

Fig. 6 Set up and hold time waveforms




SP1690

Veer:Veez
Vin +20V Vout
COAX COAX
S0 % S0 %
Sine Wave Generator, 1”P
AC Coupled o |0 TPout
HP 32008 or ©—} :
Equivalent '
100 %
Vgias = +0.70 Vdc. o— -Low All input and output cables to the
(Use High T scope are equal lengths of

fmpedance Probe

to Adjust Vgias) | 1 —d 50-ohm coaxial cable.

in each scope channel input. -32 Vv
EE

S

50-ohm termination to ground located =

*Non-inductive type.

Fig. 7 Toggle frequency test circuit

Ta 25°C
—¢1i0v
Clock input
500 MHZ 44070 Vg,
—-030v
Qor
Output 600 mV mu

The maximum toggle frequency of the
SP1690 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).

Fig. 8 Toggle frequency wavetorms
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SP1692

© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECLII

SP1692B

QUAD LINE RECEIVER

Four differential amplifiers with emitter followers
intended for use in sensing differential signals over long 4
lines. 5

[ POSITIVE LOGIC

DC Input Loading Factor = 1

P DC Output Loading Factor = 70
| >—3

& 0.9 ns typ (510-0hm load)

Tod

.1 ns typ {50-ohm load)

Pp = 220 mW typ/pkg (no load)
Full Load Current, I = —25 mAdc max

DG16

Fig. 1 Logic diagram of SP1692

ELECTRICAL CHARACTERISTICS

This PECL Il 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 (IERC 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.
@ Tent TEST VOLTAGE VALUES
Temperater® [Vt max | ViLmin | Vina min | VitAmex | VeB
o'c [osa0 | -1ex | 1135 | -1se0 | oo
+25° | —osi0 | 1850 | _1095 | —148s Pin
+75°c | 0720 | —1830 | -1035 | 1035 °
SP1692_Test Limits
o oC 257G 5C TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Chusctaristic Symbol Tt | Min | Max | Min | Max | Min | Max | Unit | Vikmax | Vitmin | ViMAmin | ViLAmax | Ves | Vee | Gnd
Powar Supply Drain Curcent e [ - - -~ | s - — | mAcc - 47,1013 - - 561112 8 | 16
Input Current in 4 = - - 250 - = | hade 4 71013 = - seniz| 8 | 11e
Tnpot Leskage Current i 4 - - - 100 - — Ak - 71013 - = 561112 | 84 | 116
Logic “1” Output Voltage Von 2 |-1.000] 0840 | —0960 | 0810 | 0800 | -0.720 | vdc | 7.1013 a - - se11i2| 8 | 116
Logic "0" Ouwpol Voltage VoL 2 |<1870| —1635 | —1850 | —1.620 | ~1.830 | ~1.585 | vec 4 70013 - N 561112 8| 116
Logic “1" Threshold Voltage Vona 2 |-1020| - [-oss0| - |-osm| - Ve - 70013 - a s61112| 8 | 116
Logic "0" Threshold Voitage Voia 2 T {es| - [-1e00] - T3 | vae - 7,1013 4 = seai12]| 8 | 1.6
Feference Voltage Ves 9 | va7s | 1295 | 135 | 125 | —130 | ~120 | vac - - - z 561112 8 | 106
Switching Times (502 Load) Typ | Max | Typ | Max | Typ | Max Pulss In Pulse Out T
Propagation Delay 42+ 2 10 [ 1s o | 15 | 11 7 o 0 2 561,12 8 | 118
D 2 1 17 11 17 | 12 | e
Rise Time 24 2 14| 2 14 | 2 15 | 23 l l l l \ l
Fall Time - 2 12 | 2 12 | a1 13 | 23
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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 Q 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 Il and ECL 10K Compatible

50Q Line Driving Capability

Operation With Unused 1/Ps Open Circuit
Low Supply Noise Generation

Pin and Power Compatible with SP1660

APPLICATIONS

Data Communications
Instrumentation

PCM Transmission Systems
Nucleonics

POSITIVE LOGIC ~ — °'*'

——owvect

——— o8V

3:i+5+6+7
2:44546¢7

DC input loading factor = 1

DC output loading factor = 70

tpd = 0.55ns typ. (50 Q load)

Pp = 120mW typ./pkg. (no load)

Full load current, IL = —25mA DC (max)

Fig. 1 Logic diagram

ABSOLUTE MAXIMUM RATINGS
Power supply voltage | Vcc - Vee | 8V

Base input voltage OV to Vee
0O/P source current <40mA
Storage temperature —55°C to +150°C

Junction operating temperature < +125C

Yec2
16

e

TI

Vee

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 pracedures are shown for only one gate.
The other gates are tested in the same manner. Qutputs

are tested with a 50 0 resistor to —2.0V DC.

TEST VOLTAGE VALUES (V)

@ Test
Temperature | Vin mox | Vit min_| ViHA min | ViLa max Vee
+30°C [=0.875 | =1.890_| -1.180 | -1515 =57
+26°C [ 0810 | 1850 | 1095 | -1485 5.2
+85°C| -0.700 | -1830 -1.025 -1.440 -5.2
SP16F60 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under -30°C +25°C +85°C Vee
Test | Min | Max | Min | Max | Min | Max |Units {Vinmax | Vit min | ViHA min | ViLa mex | Vee (Gnd)
Power Supply Drain Current I 8 - - - 28 - - mA - - - - 8 116
Tnput Current 1o H — - — 350 ~ - A ¥ — — - B 1,16
[ N - — 0.5 — -1 - A ~ * — ~ B 1,16
NOR Logic 1 Vou 3 |-1.045]-0.875)-0.960]|-0810|~1.890|-0C.700| V = 3 = = B 176
Output Voltage - 5 - -
| R l
- 7 -
NOR Logic 0 Voo 3 |-1.890|-1650|-1.850|-1620[-1830[-1575 [ v a - = = 8 116
Output Voltage 5 - - -
| IHEE
7 - - -
OR Logic 1 Von 2 |-1.045|-0.875]|-0.960|0.810[-0.890[-0.700 | V 4 - = = 8 116
Output Voltage 5 - -
] 1HEE
7 - -
OR Logic 0 Vou 2 |-1.890] -1.650[~ 1850 —1.620|-1830[-1575] v = ] - - B 116
Output Voltage - 5 - -
- 6 B
- 7 -
NOR Logic 1 Vona 3 [-10es| - J-0s80] - [-0910] - v - - - 4 8 1,16
Threshold Voltage - - - - - - 5
- - - - - - 7
NOR Logic 0 VoLa 3 — e - [-1600 1585 | v B - 4 - 8 116
Threshold Voltage - - - - - B -
- - - - - 7 -
OR Logic 1 Vona 2 |-1.065| - |-oses0] - [-0.910] - v - 4 - ] 116
Threshold Voltage - - - - 5 -
T ] ]
- - - _ - 2 -
OR Logic 0 VoLa 2 ~ [-1e30] - [-1e00| - [-1855] Vv - - - 4 8 116
Theeshold Voltage - - - - - - 5
BB H B
- - = - - - 7
Switching Times (5082 Load) Typ | Max | Typ | Max | Typ | Max Pulse In_| Pulse Out 32V +2.0V
Propagation Delay [ 3 = - | 055 08 = = ns 2 3 - ] 716
U-2- 2 - - - - 2 - -
a2 2 - - l ] - - 2 - -
43¢ 3 - - - - 3 - -
Rise Time 134 3 15 21 0.4 0.6 - . ns L] 3 = = ¥ TIE
20% to 80% 1, 2 | 15 | 21 {035 o6 | - - ns 4 2 - B 8 116
Fall Time . 3 T4 | 21 | 04 | 06 - = s [ 3 = = B 716
20% to 80% - 2 14 | 21 | 035] 06 s 4 2 - - 8 1,16

* Individually test each input applying Vi or Vy 1o the input under test
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SP16F60

ALL INPUT AND OUTPUT CABLES TO 50-OHM TERMINATION TO GROUND

THE SCOPE ARE EQUAL LENGIHS LOCATED IN EACH SCOPE CHANNEL INPUT
OF 50-OHM COAXIAL CABLE

VINTO CHANNEL A Vour NOR  ¥ouT OR

. —-\ v

WPyr | [TTTTTTT +onv

PULSE
GENERATOR
| Vour OR
! |
INPUT PULSE \
L4:t-205(201Ins i
(20%, T080%) !
Vour NOR

| S S |

UNUSED OUTPUTS CONNECTED TO A 50-OHM
RESISTOR 10 EARTH

Fig. 3 Switching time test circuit and waveforms at 4+25°C

PACKAGE DETAILS

Dimensions are shown thus: mm (in)

_xf\mmngL_
! 817166
(0-243/0-2631
H %, }
Yo T EEEE
i
o2 18:92/19-94
Tl 1745707657
3
ale ©
Zly
%l
pin]
iy
] ” %
p + lilozsso-8s Jloaos: 150 max.
oS 16-030/0-6341 SGOI15-0761
o gy 0251030
Py - 6-016/ 601
= 2.4912.59 1036) | (0101002
Q 10-098/0:102] NON- ACCUMULATIVE CRS. NOM._
16 LEAD CERAMIC D.L.

77



SP16F60

78



@ PLESSEY
SEMICONDUCTORS

SP8600

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8600A&B&M

250MHz

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, ‘B’ denotes 0°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 V.

FEATURES

8 Low Power

M Free Collector Outputs to Interface to TTL

W 250 MHz = 4 Over Full Military Temp.
Range

.

0

4 COUNTER
Vee
(+VE)
INPUT ! outpur
N\ /
INPUT — O 20 —N.C
-‘\//[5:1/ ] \ouwut
({CONNECTEDTO N.C
CASE}
CM8

Fig. 1 Pin connections (bottom view)

APPLICATIONS

B Synthesizers — Mobile and Fixed
B Counters
B Timers

5

p = ]4 82x

" .

b ouTPUTS

2
<

X
e

i

INPUTS

[ | o] [
Jo | S

ST
4
4

S
s

Fig. 2 Circuit diagram

79



SP8600

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

‘A’ grade
‘B’ grade
‘M’ grade

Tamb :

—55°C to +125°C
0°C to +70°C
—40°C to +85°C

Supply voltage Vec 400 to 800 mV p-p
Vi

EE

ground plane)

250 to 800 mV p-p
Input voltage (single driven — other input decoupled to

Input voltage (double complementary input drive)

Input bias voltage

Bias chain as in

test circuit (see Fig. 3
and operating notes).

Value
Characteristic - Units Conditions
Min. Typ. Max.
. * . .
Max. input frequency 250 390 MHz Typ2|%alcf|gure quoted at
+25°C.
Min. input frequency
with sinusoidal input 25 MHz
Min. slew rate of
square wave input
for correct operation 20 V/us Single input drive
gutput currentd 1.6 mA Input =250 MHz.
ower supply drain
current 16* 25 mA Vee=: —5.2V, Veias as
Fig. 3.
*At+25°C
i ! ]
. ]
| t
400mv AT 25°C ] |
; | ‘
00mY AT ~S5C /
350
/’J" L ov { ‘
30K =F Kl S1 N ‘ | .
ks
_ E i womv AT 125%C L
> : |
—1:»? . z
o 0ty z | i
T o] fhe—=—poom| 3 [ |
ONITOR 1 . 4 i
i I Et : —
o e 2 " s }' Vgiag = —3 0V ‘
! i |
[Ijz v i | I
.L VEE -5 2Vt ; )
T arn ; - SPBECH SPECI D_LIMIT
m o5 I i Bt
20 : ! : | .
Lt | L \
-t6 -L8 -50 -52 54 -56 -58 -60
POWER SUPPLY (VOLTS)

Fig. 3 Test circuit
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SP8600

T T
400 _— }
/ | i
% N
| i ‘
I ‘ |
L1 d “ 1
L] I | |
v — : ]
=
:é i 800mY p-p
2 : b
w
a ‘l B0mY
w ' mV p-p
& 100 MF WL,, R - B 1 ]‘ :
i
! | 5
V| =-52V '
vsliis =-3v 1 “ w“"‘]' PP
|
! !
! ‘ -
i |
SPB500 SPECIFIED LIMIT ‘
r T
20 H ! H i
! ! H I H [
H | X R
10( 3

-60 -50 -0 -30 -20 -0 O 16 20 30 40 SC 60 70 %0 90 100 110 120 ¥
TEMPERATURE (*C)

Fig. 5 Maximum input frequency v, temperature

OPERATING NOTES ) .
1 T

The circuit performance obtained from the SP8600 is 30K A
optimized if normal high frequency rules for circuit | ) .
layout are obeyed — leads should be kept short, 'E:z’{nbf:m $PBO00 oururs
capacitors and resistors should be of non-inductive SoNAL o \ ! 5
types, etc. GENERATOR

The signal source is normally AC coupled to one of 5
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 T Veg (-5 v
range of DC bias from —2.5V to —3.5V. ,I,

Any tendency for the circuit to self-oscillate in the
absence of input signal (or when the input signal is very
smail) 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/us ensures correct operation down

Fig. 6 Bias arrangement to prevent self-oscillation under
no-signal conditions

to DC. T +5V (REQUIRED FOR
The output is in the form of complementary free T THE Mewzs)
collectors with at least 2mA available from them. For

satisfactory high frequency interfacing to ECL or ov
Schottky TTL the circuit techniques illustrated in Fig. 7 RS
are recommended.

For maximum frequency operation, it is essential that
the output load risistor values be such that the output 270 7m0
transistors do not saturate. If the load resistors are 7 s
connected to the OV rail, then saturation can occur with
resistance values greater than 600Q. 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 F MCIN25 FOR TTL INTERFACE
is used, the other output should be connected to OV. I ssw

SP8600
[ 3

MCION6 FOR ECL INTERFACE
R

Fig. 7 ECL qnd Schottky TTL interfacing
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SP8600
ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc—Vee 10V

Input voltage Vin Not greater than
supply voltage
in use
Bias voltage on o/p’s Vour—
Ve 14V
QOperating junction temperature -+175°C max.
Storage temperature —565°C to +175°C
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© PLESSEY
SEMICONDUCTORS

SP8601

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8601A,B & M 15omHz-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, ‘B’ denotes 0°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, I/P drive. It can be
driven with direct coupling from ECL Il 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.

TRUE
1P

Veg (-VE) | INVERTING
(CONNECTED TO CANI\ TN/ /P
05 s ,0
NC.—foe 10 2]— Voo (+VE)
’ LI
o 3o
INVERTING / N
oIp | TRUE O/P

NC.

cms8

Fig. 1 Pin connections (bottom view)

NPUT

3G
%

3

.

188
¥
4

1

T

372 ®

295

i

G4
G
aia

)

o]

6 ax Jo-21¢

3

1 4

14 s00 | |200

NPUT

ouTPUTS

oy
Y

e

Fig. 2 Circuit diagram
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SP8601
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

‘A’ grade

‘B’ grade

‘M’ grade

Operating supply voltage Vcc
\

Tamb:

EE
Input voltage (single drive — other input decoupled to

ground plane)
Input voltage (double drive)

—55°C to +125°C
0°C 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 voltage Bias chain as in test circuit (see Fig. 2).
Value
Characteristic Min Typ. Max. Units Conditions

Max. input frequency 150 MHz.

Min. input freq. with 15 MHz.

sinusoidal input.

Min. slew rate of square wave 20 V/us Single input drive

input for correct operation

QOutput current 1.6 mA Input freq.= 150 MHz.
Ricad == 50Q

Power supply drain current 18 25 mA Vee = —5.2V

OPERATING NOTES

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 Il
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 10 MHzincorrect 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/ps 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. Qutput Load Input
Voltage Resistor Frequency
1.1V 1kQ 120 MHz
320mV 2000 150 MHz
80mV 50Q 180 MHz
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TYPICAL OPERATING CHARACTERISTICS
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FREQUENCY {MH2)

Vee to52v
Tamp s #28°C
70
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B1AS 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)
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Fig. 72 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 ! the circuits shown in Figs. 9, 10 and 11
are recommended.

Fig. 10 High fanout TTL interface

INPUTS
.

ECL-COMPATIBLE
cuTPUT

g
-52v

e

Fig. 11 ECL !l interface

ABSOLUTE MAXIMUM RATINGS

Power supply voltage
Vee—Vee 10V
Input voltage Vin Not greater than the

supply voltage in use
Bias voltage on outputs
chl—VEE
(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 s500mHz:2
SP8603 A, B&M 400MHz-2
SP8604 A, B&M 30omHz:2

The SP8602, SP8603 and SP8604 are fixed ratio ECL —
2 counters with maximum specified I/P 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 0°C to +70°C 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 P{:&‘,’g:‘fﬁ{é‘,’,}‘f cMms
source. Two complementary emitter follower outputs
are provided. Fig. 1 Pin connections

s
vce
POSITIVE
SUPPLY
103 "3 960 83 13

T T 1

o

—O
3
BIAS
' 440 440
INPUT o—-—R Pﬂ
3
¥
g
sk ”Hjn 120 [Psl 35 sk [E” [Ej.
[}
EE
NEGATIVE

SUPPLY

Fig. 2 Circuit diagram (all resistor values are nominal)
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SP8602/3/4

ELECTRICAL CHARACTERISTICS

Test conditions {unless otherwise stated)

‘A’ Grade
‘B’ Grade
‘M’ Grade

Tamb

Operating supply voltage: V¢c

Vee

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

—55°Cto +125°C
0°Cto +70°C
—40°Cto +85°C
ov

—5.2v+ 0.25v
400 to 800 mV p-p
250 to 800 mV p-p

Cutput load 50052 and 3pF
Value
Characteristic Conditions
Type Min. Typ. Max Units
Max. input freq. SPBBOZA,B.M 500 MHz Vee = —=5.2V
SP8603A,B,M 400 MHz Vee = -5.2V
SP8604A B .M 300 MHz Vee = —5.2V
Min. input freq. All 20 40 MHz
with sinusoidal
input
Min. slew rate of All 30 100 V/us single input drive
square wave input
for correct operation
Qutput voltage Al 400 mV Vee = —5.2V
swing Tamb = —55°C to +70°C
Qutput voltage SP602A 350 mV Vee = —5.2V
swing Tamb = +125°C
I/P freq. = 500 MHz
Power supply All 12 20 mA Vee = —5.2V  See note 1
drain current
NOTES
1. in practice, the 3.5kQresistors specified in the test circuit (Fig.3) are not essential: omission of these resistors will reduce the maximum

supply current to 18mA.

MONITOR 2 r

DT,

MONITOR 1

’ R
500 COAX
CABLE
->10 son.
4500 ygaF Zeg:ELING
{=>
4500 yonF

Note: The 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
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ABSOLUTE MAXIMUM RATINGS

Power supply voltage Ve —Vee 8V
Input voltage Vinp Not greater than the
supply voltage in use

Output current gyt 10 mA

Operating junction +150°C
temperature

Storage temperature —55°C to +150°C
range

OPERATING NOTES

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 15K$2 resistor
should be connected between the input and the negative
rail. In 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/uS 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
10000and ECL 11

interfacing to ECL

By increasing the output voltage swing using external
pulldown resistors {see operating notes),the SP8604B canbe
coupled directly into an E C L 1l or E C L 10 000 gate, but
there is a reduction of the noise immunity. Where noise
immunity is important the device can be connected to an
E C L 10000 or E C L I 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.

,Im

oV
+5V
HIGH SPEED
e L p— ot . — TTL O/P
— it
SP8602B SP8604B 5P860IB
’ N T -2 i1 I
-
% These components n i

may need 10 be e : n * ’J.,n * : 71,12 T1S585

increased in value ’I . ,I' ,I OR EQUIVALENT

for low frequency 5k

operation -52v

Fig. 4 Divide-by-16 frequency scaler
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SP8607

S 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 0°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
5.2V supply. orp — fos — 0P

BIAS

FEATURES

B 600 MHz Operation L
B -55°C to 125°C Guaranteed for ‘A’ grade
Bl Only 70mW Dissipation at 5.2V

Fig.. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS
ELECTRICAL CHARACTERISTICS

Power Supply Voltage Vge — Veg! 8V

Test conditions (unless otherwise stated): Input Voltage DC < Supply
Connections as test circuit, Fig. 3 Input Voltage AC 2.5V p—p
Tamb: (A grade) —55°C to +125°C Output Current 15mA

(B grade) 0°C to +70°C Operating Junction Temp. +150°C
(M grade) —-40°C to +85°C Storage Temp Range —55°C to
Supply voltage Vgg =0V +150°C

VEg =-5.2V £ 0.25V
Specified input voltage range: 400 to 800mV p-p

Value
Characteristic Units Conditions
Min Typ. Max
Max. toggle frequency 600 800 MHz
Min. irput frequency (sine wave) 50 MHz
Min. slew rate of square wave input
for correct operations to OHz 40 100 V/us
Output voltage swing 400 mVp-p Vgg =-5.2V,
fin = 600 MHz

Qutput voltage levels

Vou -0.75 v B

VoL ~15 v fin = OHz
Input impedance 400 Q fin =OHz
O/P pulldown resistors 4.0 39
Bias voltage leve! —-2.6 v 2.7kS2 resistor

. from pin 3to V¢

Power supply drain current 14 18 v Vee = -52V

91



SP8607
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Fig. 2 SP8607 block diagram
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Fig. 3 Test circuit for SP8607

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 actuai values of Ve and Vg although
Ve — Vel should stay within 5.2V * 0.25V. A 2.7k2
resistor is connected from V¢c to the bias pin in the test
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
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Fig. 4 Direct coupling using split power supplies

orp

—o O/F

Fig. 5 SP8607. 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/u or more.

1400

1200

1000

800 —

Z Z

500 // GUARANTEED  OPERATING REGION
// / %

00
REGION OF CORRECF OPERATION

AMPLITUDE 1mVp-p)

200

o
3 100 200 300 400 500 500 00 800

FREQUENCY (MHz}

Fig. 6 Typical operating characteristic



® PLESSEY
SEMICONDUCTORS

SP8613/4/5/6

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8616 B& M 16Hz-4a SP8615B&M soomHz:4
SP8614B& M soomhz+4 SP8613B&IM 700MHz:4

The SP8616 series of UHF counters are fixed ratio ~ 4
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 0°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 1002 lines and interfacing to ECL with the same
positive supply. The SP8616 series require supplies of OV
and —7.4V (£ 0.4V).

FEATURES

O DC to 1GHz operation.

O 0°C to 70°C operation guaranteed at maximum
specified frequency and over a wide dynamic

DC14 DG14

input range.
B Complementary emitter follower O/Ps, ECL
compatible.
Veg=lov)
i S 1
! i
! i
: |
!
cLock — —"é
| s00 +2 =2 !
REF: —?
| |
| |
) R, |
VEE -74v +0.4

Fig. 2 Functional diagram

QUICK REFERENCE DATA

B Vce=0V
Input Voltage Range 400mV to 1.2V
(see Fig. 3)
Output Voltage Swing 700mV Typ.
Temp. Range: ‘B’ Grade 0°C to x75°C
‘M’ Grade —40°C to + 85°C

O Veg =—-7.4V + 04V

Fig. 1 Pin connections

APPLICATIONS

B UHF Instrumentation, Including Counters

and Timers

O  Prescaling for UHF Synthesisers.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Veg — VEE| 10 volts

input voltage ViNac 2.5 volts p-p
Output current 15mA

Storage temperature range —55°C to +150°C
Maximum operating function temperature +150°C

—— —SPBEIB
—— —SPBELE
-~ — —SPBEISE
— ~ - SPBEIED
— — —SPB6IEB

1200

5%

TYPICAL
MININUM

NPUT
CHARACTERIS'IC|

SINE WAVE INPUT
AMPLITUDE (mV p-p)
=

8

h [
100 200 300 400 500 600 700 8OO $00 1000
INPUT FREQUENCY [MHz}

Fig. 3 Specified range of operation
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SP8613/4/5/6
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated).

Tamb -
Supply voltage

Vcc =0V

VEE =-7.4V £04V

‘B’ grade: 0°Cto +70°C; ‘M’ grade: —40°C to +85°C

Characteristic Type Value Units Conditions
Min. Typ. | Max.
Max.toggle frequency SP8616 1000 MHz | Vyn = 600mV to 1.2Vp-p
(see Fig. 3)
SP8615 900 MHz | V| = 400MHz to 1.2V p-p
SP8614 800 MHz | Vi = 400MHz to 1.2V p-p
SP8613 700 MHz { VN = 400MHz to 1.2V p-p
Min.toggle frequency for correct
operation with sine wave input ALL 200 MHz | V| =400mV to 1.2V p-p
Min.toggle frequency for correct
operation with sine wave input ALL 100 MHz | V)N = 600mV to 1.2V p-p
Min slew rate for square wave input
to guarantee operation to OHz ALL 200 V/us
Output voltage swing ALL 500 700 mVv
Power supply drain current ALL 45 60 mA | Vgg = -7.4V

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, ali connections should
be kept short, the capacitors and resistors should be types
suitable for the frequencies involved, etc.

The input is normally capacitively coupled to the signal
source. There is an internal 50082 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 decoupted to
the earth plane.

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

Vce — VEE should be kept inside the specified 7.4 volts
* 0.4 volts but the actual value of V¢ 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 V¢ of about
5.2V is the optimum for full temperature range operation.

9
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Toggle frequency test circuit
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Circuit for using the input signal about earth 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 10k 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 100mV.

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

The output can be interfaced to ECL |l directly and to
ECL 111 using two resistors. (See Fig. 6).

l Vee= 0¥

| ”J;,

SP8616 EcLo

-7y -52v

ov

] -]

ECLIOK

SPB6IS

T A
T T

Interfacing SP8616 series to ECL Il and ECL 111

Fig. 6

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

Tvzsv j”———cv

@— Lock of—
AMPEREX
SIGNAL ATF 07
Ay vret ofb—o
104]

)3

ov “1 ey

Fig. 7 The SP8616 driven by a commercially available hybrid
amplifier. The Amperex ATF417 output is internally
capacitively coupled.

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

PHASE/ FREQ
COMPARATOR
fret FILTER @ Tout
BUFFER
AMPLIFIER
LOW POWER
SPB6AI SP8616
=10/Mm —h

) (i

PArA Ahad

PROGRAMMABLE PROGRAMMABLE
COUNTER DECADE
Fig. 8 A 1GHz 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

in
fre
of

coupled to the signal source but can be DC coupled if

iti

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 (-
V).

The SP8619 series of UHF counters are fixed ratio
+4 asynchronous emitter coupled logic counters with,

SP8619B 1.5GHz -4
SP8617B1.3GHz+-4

the case of the SP8619B a maximum operating
quency in excess of 1.5GHz over a temperature range
0°C to +70°C. The input is normally capacitively

s required. The two complementary emitter follower

0.35V) DC14
DG14
Fig. 1 Pin connections
FEATURES
DCto1.5GHz Operation
E 0°Cto70°C Operation Guaranteed at APPLICATIONS
Maximum Specified Frequency and Over a O UHF Instrumentation, Including Counters
Wide Dynamic Input Range and Timers
Complementary Emitter Follower O /Ps, [@ Prescaling for UHF Synthesisers
ECL10Kand ECL Il Compatible
QUICK REFERENCE DATA
A Vece=0VVee=-68v+03%» |  ___________ e __ .
Input Voltage Range 400mV to 1.2V p-p E !
B Temperature Range 0°Cto +70°C | |
E Output Voltage Swing 800mV Typ. cmckl || o)
! -

{

|
ABSOLUTE MAXIMUM RATINGS : L—!:_‘ i
Power supply voltage|Vcc—Vee|10V S Sy |

Input voltage Vinac 2.5V p-p —szsfussv
Output current 15mA

Storage temperature range —55°C to +150°C
Maximum operating function temperature +150°C Fig. 2 Functional diagram

97



SP8617/9

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb == 0°C to +70°C
Supply voltage Vcc = 0V Vee = —6.8 +0.35V
Input voltage 400 — 1200mV p-p

Characteristic Type Value Unit: Conditi
yp Min Typ. | Max. nits onditions
Max. toggle frequency SP8619B 1.5 GHz
SP86178B 1.3 GHz
Min. toggle frequency for
correct operation with sine
wave input All 150 MHz | Vin = 600mV to 1.2Vp-p
Min. toggle frequency for
correct operation with sine
wave input All 100 MHz | Vin =800mV to 1.2Vp-p
Min slew rate for square
wave input to guarantee
operation to OHz All 200 V/us
Qutput voltage swing All 600 800 mV
Power supply drain current All 80 110 mA Vee = —7.16V
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.
Veg 2OV

500
SIGNAL "
SOURCE o
vonor T3y "7 SPEEIQETC.
6
A
/ Lm__ 4
- 5 ATIENUATOR L
NETWORK ;;

620

Vee

50

6.8V 0-35V

500 LINE
10 SCOPE

- —h—e=—

soQiNPuT

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 inveolved.

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 ).

|Vec — Vee|should be kept inside the specified 6.8V
+0.35V but the actual value of Vcc 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 Vcc 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/us or
greater is necessary for safe operation at low frequencies.

The output can be interfaced to ECL 10K or ECL Iil
(see Fig.b).

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 waorst.

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).

Yee= OV

I

EcLmy
ECLIOK

SPe619

-52v

ov

| w

ecuy

SPR6IS

:
>

ECLIDK

S
i

-52v

Fig. 5 Interfacing SP8619 series to ECL 10K and ECL Il

PHASE/ FREQ

COMPARATOR

Teet

FILTER

BUFFER
AMPLIFIER

SP3643
<10/

SP8e1g
T4

<

+N

A

44

PROGRAMMABLE
COUNTER

i

PROGRAMMABLE

R

DECADE

Fig. 6 A 1.5GHz synthesiser loop
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© PLESSEY

SEMICONDUCTORS

SP8620/1/2

SP8000 SERIES

HIGH SPEED DIVIDERS

-+5 COUNTERS

SP8620 A B & IVl (a0omHz)
SP8621 A B & M (z0omHz)
SP8622 A’ B & M (200mH2)

The SP8620, SP8621 and SP8622 are fixed ratio
emitter-coupled logic <5 counters with specified input fre-
quency ranges of DC to 400MHz (SP8620), 300MHz
(SP8621) and 200MHz (SP8622) respectively. The opera-
ting temperature is specified by the final coding letter:
—55°C to +125°C (‘A’ grade), 0°C to +70°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 p-p (—4dBm to +22dBm). There are two bias
points on the circuit that should be capacitively decoupled
to the ground plane.

10 “
—{ BUFFER |
INPUTL GATER 'y o e OUTPUT
INTERNAL E N
1994 ELEMENT ELEMENT ELEMENT
CHAIN 1
2 [ [ 1 1
INPUT
BIAS
13

Fig.2 Circuit diagram (all resistor values are nominal)

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

veg (POSITIVE)
81AS

INPUT BlAS

INPUT

Ve INEGATIVE) []

DC14 DG14

Fig.1 Pin connections (bottom view)

FEATURES

B D.C.to 400MHz Operation.

@O Temperature Ranges of --55°C to +125°C
("A’ Grade), 0°C to +70°C (‘B’' Grade) and
—40°C to +85°C (‘M’ Grade) Over Full
Specified Input Range and Frequency.

APPLICATIONS

Frequency Counters and Timers
Bl  Frequency Synthesisers

ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vee — Vgl 8V
Input voltage V |y Not greater than

supply
Tamb: ‘A’ grade: —55°C to +85°C Output current lg 7 15mA
‘B’ grade:  0°C to +70°C Operating junction temperature +150°C
‘M’ grade: —40°C to +85°C Storage temperature —55° to +150°C
. Value
Characteristic Type - Units Conditions
Min. Typ. Max.
Max. input frequency SP8620 400 MHz
SP8621 300 MHz
SP8622 200 MHz
Min. i .
/ in. |r?put4frequency with All 20 40 MHz
sinusoidal input
Min.
! in. slew rate of square.wave Al 30 100 VIS
input for correct operation
Output voltage swing All 400 800 mV Vgg =-5.2V
Power supply drain current All 55 mA Vgg = -5.2V
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SP8620/1/2
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. 3). 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.

T

3
3

L}
11
L]
3

12 13 14
In
50 W w50
FROM 0 U ouTPUT
SIGNAL — our
SOURCE
s
MONITOR. n

__—TM =52V
+

Fig.3 Testcircuit

+32v

1

+200mY(MIN}

o =N\
-200mVIMAX) RCINN L N L[

3
Weut 0 put —:}—"—(T outPuT
SIGNAL

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 15k§2
resistor between the input and the negative rail. This causes
a loss in sensitivity of up to 100mV p-p.

102

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 100V/uS 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
1.5k§2 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 Il devices with no loss in noise
immunity. If the devices are required to interface to
ECL Il 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.

INPUT
SIGNAL

ECIN OR ECL10k
COMPATIBLE OUTPUT

Fig. § Interfacing to ECL 11l or ECL 10,000



© PLESSEY

SEMICONDUCTORS

SP8630 A, B&M

600MHz DECADE COUNTER

SP8631A, B&M

500MHz DECADE COUNTER

SP8632 A, B&M

400MHz DECADE COUNTER

GENERAL DESCRIPTION

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 +125°C, 0°C to 70°C
and —40°C to +85°C. A 6:4 mark/space square wave is

SP8630/1/2

SP8000 SERIES

HIGH SPEED DIVIDERS

] vectever
[ reF Bias

12{]1/P REF BIAS

orp e 1LY
Ne s w[jue
ne[ls s~ pG14

sfIne DC14

Fig. 1 Pin connections

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.

| I_D d

temperature compensated.

Q o
.2 0 TYPE 0 1vPE D TYPE
n FIF [ FIF & FIF
REF® REF REF
cl El c[ é] cl é]
I]& l I - 7
REF «—ov,,
NOTE:
1. ANl reference levels are internally generated and 2. Reference points marked * are bonded out and should

be decoupled with a capacitor of between 15 and. 1000pF

ELECTRICAL CHARACTERISTICS

Test conditions (unless stated otherwise):

Fig. 2 Block diagram

Tamb: ‘A’ grade —55°C to +125°C
‘B’ grade 0°C to +70°C NOTE: The maximum input frequency is guaranteed at
‘C’ grade —40°C to +85°C VEg = —5.2V. For typical operating characteristics with
Operating supply voltage power supply variations see Fig.5, which shows that the
vee ov maximum operating frequency of a typical device increases
VEE 5.2V + 0.25V with increasing power supply voltage
Input voltage 400 to 800 mV (p-p)
Qutput load 50092 & 3pF.
Value
Characteristic Type Min Typ Max Units Conditions
Max input freq. SP8630 600 MHz
SP8631 500 MHz
SP8632 400 MHz
Min input freq: with All 20 40 MHz
sinusoidal input
Min. slew rate of square All 30 100 V/us
wave |/P for correct
operation
Qutput voltage swing All 400 600 mV VEE = -5.2V
Power supply drain current 70 mA VEE = -5.2V
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SP8630/1/2

—> o

Vee (0V)
['1\\0 no 960

SN

<00
ay ofes

BIAS

i

Vee =5:2V)

Fig. 3 Circuit diagram of st element (—2) showing input biasing

arrangement

OPERATING NOTES

1t 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/us 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 |l 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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500 LINE
FROM
SIGNAL

SOURCE n 500 UP ON
s B L o S | —> SAMPLING
ScoPE
/ =52y
MONITOR !
5001 I/P ON n
SAMPLING st

Fig. 4 Testcircuit

Test Circuit Notes

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 508 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.
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Typical Operating Characteristics

800 T S
i
I
I
700 }
| opERATION AFFECTED
€ {——f- BY SLEW RATE OF
ey
$ |
3
2 |
2 ;
E 500 A -
3 \ !
2 (o !
> i
: I
g !
2 300
= 1
H \l
& 200 4
™~ ,
100

-
-’
1
0 50 100 150 200 250 300 50
FREQUENCY  [MHz}

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

bRve LEvEL
520 155 ¥

™

8
2.
&

FREQUENCY [MHz}
8

£ \!

3

FREQUENCY (MHz)

w
4
>

T50mY s 17P DRWVE
wrsmy

4258 Ve LEVEL
S O ol
! 7

520 500

500 475

480 450

=40 ~45 =50 -55 =60 -65 =70 =75 -60 -40 -0 o 20 40 +60 - +100 +120

POWER SUPPLY {V] TEMPERATURE (C*)

Fig. 6 Max. operating frequency v. power supply voltage for a Fig. 7 Max. op ing fr v. bi Jo] for a

typical SP86318 typical SP86318 (Vec = —5.2V)
APPLICATION NOTES ABSOLUTE MAXIMUM RATINGS
Direct coupling to the SP8630 series.

Power supply voltage
1t can be seen from the circuit diagram that the input Vee I— VE\E/ :‘Vt reater than the
arrangement of the SP8630 series is not compatible with Input voltage VN ° gl ea T: ‘a.n
the normal ECL logic levels. The input reference level is o | jusppz‘vo age Inuse
approximately —3.2 volts but it is not well defined and has utput» cur'rem. .OUT m
a temperature coefficient of approximately —1.6 mv/°C. 1f Operating jtunctmn H50°C
L . X temperature

DC coupling is required, the input would have to be larger °

P P 9 Storage temperature —55°C to +150°C

than would be the case with capacitive coupling.
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® PLESSEY

SEMICONDUCTORS

SP8634B -: 10700 MH:
SP8636B : 10 500 MH:

The SP8634B, SP8635B, SP86368 and SP8637B are
divide-by-ten circuits with binary coded decimal outputs
for operation from DC up to specified input frequencies of
700, 600, 500 and 400 MHz, respectively,
guaranteed temperature range of 0°C to +70°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

FEATURES

over a

B Direct gating capability at up to 700 MHz
B TTL- compatible BCD outputs

B TTL-and EClL-compatible carry outputs
B Power consumption less than 500 mW

B Wide dynamic input range
APPLICATIONS

W Counters

M Timers

Ml Synthesisers

SP8634/5/6/7

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8635B - 10 600 MHz
SP8637B - 10 400 MHz

interface with TTL operating between OV and +5V. The

BCD outputs and one of two carry outputs are
TTL-compatible, while the second carry output is
ECL-compatible. The clock input, which is normally

capacitively coupled to the signal source, is gated by
an ECL II/ECL 10k-compatible input. The TTL-compatible
reset forces the 0000 state regardless of the state of the
other inputs.

BIAS DECOUPLING [ @

6 CLOCK INHIBIT 1/P { ECL- COMPATBLE}

A Q/P (TTL-COMPATIBLEI[] FINC

RESET(TTL- COMPATIBLE] [] 1] cLock INPUT
(4= =L

NEGATIVE SUPPLY(-$ 21 [ [ POSITIVE SUPPLY ,Ov)

Ne [ FJCARRY O/P (TTL~COMPAT'BLE)

8 O/P (TTL~ COMPATIBLE)[ F 0 o/p ITTL-COMPATIBLE)

DC16

€ 0/P (TTL- comPATIBLE} (] [ CARRY 0/P(ECL-COMPATIBLE

Fig. 1 Pin connections (top)

RESET LR 1Y
e

A ] B |00
2 D TYPE :]
* FIF
- 5 _ _
o« g 0% K g B Lol
crock mwient [ece ¥ ¥ ¥y
e ¥ ¥ ¥¥
. 120k
cLock 1/P
REF
O
(]
ore orp
O]
BIAS k| [350} [9s0
CHAIN
®
A LN < ECL 7L o
oIP orp orp CARRY CARRY o
[V

Fig. 2 Logic diagram
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SP8634/5/6/7

ELECTRICAL CHARACTERISTICS (All types except where otherwise stated)

Test Conditions (unless otherwise stated)

Tamb 0°C to +70°C
Power Supplies Vee ov
Vee ~5.2V £ 0.25V
Value
Characteristic Units Conditions
Min. Typ. Max
Clock Input (pin 14)
Max. input frequency
SP8634B 700 MHz
SP8635B 600 MHz Input voltage
SP86368B 500 MHz 400-800mV p-p
SP86378B 400 MHz
Min. input frequency
with sinusoidal 1/P 40 MHz
Min. slew rate of square wave for 100 V/us
correct operation
down to DC
Clock inhibit input
(pin 16)
Logic levels
High (inhibit) —0.960 v Tamb = +25°C
Low —1.650 \" (see Note 1)
Edge speed for correct operation 25 ns 10%—90%
at maximum clock I/P frequency
Reset input {pin 3}
Logic levels
High {reset) See Note 2
Low +0.4 \"
Reset ON time 100 ns
TTL outputs ABCD (pins 2,7,8,10) See Note 3 and Fig. 4
Output Voltage
High +2.4 \" 10k £ resistor and
TTL gate from O/P
Low +0.4 \Y to +5V rail
TTL carry output (pin 11)
Qutput Voltage
High state +2.4 \" 5k resistor and 3
TTL gates from o/p
Low +0.4 \" to 5V rail
ECL carry output (pin 9)
Output Voltage
High -0.975 Y Tamp = +25°C
External current
Low —1.375 \" = 0mA (See Note 4}
Power supply drain current 75 90 mA Vgg =5.2V
NOTES
1 The clock inhibit input levels are compatible with ECL 111 and ECL 10000 fevels throughout the temperature range OQC to +70°C.
2. For & high state, the reset input requires a more positive input level than the specified worst case TTL Vo of +2.4V. Resetting should

be done by connecting a 1.8k§2 resistor from the output of the driving TTL gate and only fanning out to the reset input of the SP8000

series device.

These outputs are current sources which cun be readily made TTL-compatible voltages by connecting them to +5V via 10k§2 resistors.
The FCL carry outnut is compatible with ECL 11 throughout the temperature range but can be made compatible with ECL [11 using the

sirmple interface shown in Fig. 3.
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CARRY QUTPUT ECL ECLII COMPATIBLE

ECLII OR ECL 10k
COMPATIBLE

VEE (-52v)

Fig. 3 ECL I11/ECL 10000 interfacing

o

% FOR ABC AND D OUTPUTS,R=940n
-5.2v FOR CARRY TTL OUTPUT R= 2950
1]

Fig. 4 TTL carry andABCg 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 b).

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 V¢

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 68k $2 resistor between the clock input and the
negative supply. 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 100 V/us. 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 10k{2 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 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.

! T
m hok 1 ok [ o | o | i Dw
RESET, T
s bo bcborcamm
'

ov
300F
-
1
102 u 128 10
CLOCK e o 1% )
NHEIT | GatE
SP8634/5/6/7 WSINL 5 r
i ore
1 2 tecn
cLock GATE
5
68k

Fig. 5 Typical application configuration

B

[_— N

RESET NPUT = | 100ns MIN
CLOCK INHIBIT
ctock RE G LU L s L el v 1

e | f

SEE NOTE

° il

eawwy ovteorone L [

CARRY OUTPUT (ECL}

NOTE THE BCO OUTPUTS ABC AND D REPRESENT THE LOAD RESISIOR,

| I

Fig. 6 Decade counter timing diagram
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SP8634/5/6/7
ABSOLUTE MAXIMUM RATINGS

Power supply voltage IVce — VgE |
Clock inhibit voltage

Clock input voltage

Bias voltage (VoyT) on BCD outputs,
VouT — VeEe (10kS2 resistor in series
with output)

Bias voltage {(VoyT) on TTL carry
output, VouT — Ve {1.2k2 resistor
in series with output}

Output current from ECL carry
output {lgy 1) (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 ’ Vee

Vee
Range of clock input amplitude
Operational temperature range
Frequency range with sinusoidal I/P
Freqguency range with square wave [/P

110

8V

Not greater than the supnlv
voltage in use

2V pk/pk

nyv

nv

10mA
+150°C
-55°C to +160°C

ov

5.2V + 0.26V
400-800mV p-p

0°C to +70°C

40-700 MHz (SP8634B)
DC to 700 NiHz (SP8634B)
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SEMICONDUCTORS

SP 8640A,
SP 8641A,
SP 8642A,
SP 8643A,

SP8640/1/2/3/6/7

SP 8000 SERIES

HIGH SPEED DIVIDERS

B& M 200mH:
B&M 250mHz
B&M 300mH:
B&M 350mH

SP 8646A, B & M 200 vH: TTLOUTPUTS
SP 8647 A, B & M 250mHz TTL OUTPUTS

UHF PROGRAMMABLE DIVIDERS +10/M11

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 SP8640 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 1/Ps & Q/Ps
Low Propagation Delay

True and Inverse Outplits

Optional TTL Output

QUICK REFERENCE DATA

@ Full Temperature Range Operatior:

‘A’ Grade —55°C to +125°C
‘B’ Grade 0°C to +70°C
‘M’ Grade —40°C to +85°C

B Supply Voltage

IVee — Veel5.2v
W Power Consumption 250mW Typ.
B Propagation Delay 3ns Typ.

temperature range: the clock inputs and programming
inputs are ECL lIl compatible while the two com-
plementary outputs are ECL Il compatible to reduce power
consumption in the output stage. ECL 10K output
compatability can be achieved very simply however (see
Operating Notes). The SP8646/7 feature an additional TTL
compatible output. :

The division ratio is controlled by two PE 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
£ pulldown resistors to Vee (negative rail).

Clock ifp Clock ifp

Ne 0G16
NC

NC

Vee

SPBBAE/T TTL iy

NC

alp{Qy) 9f] o @)

NOTE: UNUSED PINS (EXCEPT 8 AND 9)
MAY BE CONNECTED TO Vgg: THIS wiLL
REDUCE CLOCK BREAKTHROUGH ON THE
QUTPUTS. PINS 8 AND 9 SHOULD BE LEFT
OPEN-CIRCUIT WHEN NOT IN USE.

Fig. 1 Pin connections (top)

ABSOLUTE MAXIMUM RATINGS

Supply voltage Voo ~Veel 8V

Input voltage V; (d.c.) Not greater than the
supply voltage in use.

Output current | out 20mA

Max. junction temperature +150°C

Storage temperature range —55°C to +175°C

M



SP8640/1/2/3/6/7

Table 1 Count sequence

Clock TTL
Pulse @ @ @ Q o/p

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 LA < I T S O SO A
LA T O T NN

N

Extra state

_— =— | Div
PE PE
! 2 Ratio
L L 1
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 Q4 or the H-L
transition from 64 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.

373 3 (3
L o0
. cP cP
EV
CLOCK
PE2 CLOCK :D
Fig. 2 Logic diagram (positive logic)
ELECTRICAL CHARACTERISTICS
Test conditions {(unless otherwise stated):
Tamb: —55 Cto -~125 C (A grade)
—40 C to —85°C (M grade)
0 Cto -70 C (B grade)
Supply voltage (see note 1): Vg OV
Vgg -5.2V
Static Characteristics (all SP8640 series devices)
Value
Characteristic Units Conditions
Min, Typ. Max.
Clock and PE input voltage levels
: VINH -1.10 —-0.81 \Y Tamb = +25°C,
VinL -1.85 —1.50 \ see Note 2
Input pulldown resistance, between
pins 1,2, 3, and 16 and Vgg {pin 12) 4.3 KQ
Output voltage levels
Vou -0.85 \% Tamb = +25°C,
VoL —1.60 Vv see Note 3.
lout {external} = OmA
(There is an internal circuit
equivalent to a 2k§2 pulldown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1. The umvices are specified for operation with the power supplies of Voe = 0V and Vgg = =5.2V % 0.25V, which are the normal ECL
supply rails. They wilt also operate satisfactorily with TTL rails of Vee = +5V +0.25V and VEg =0V.
2. Theinput reference voltage has the same temperature coefficient as ECL 1) and ECL 10K,

3 The cutput voltage levels have the same temperature coefficients as ECL 11 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 \Y Tamp = +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 V/us
Propagation delay
{clock input to device output) All 3 ns ECL Qutput
Set-up time All 1.6 ns See note 5
Release time All 1.5 ns See note 6

NOTES

4. The devices are dynamically tested using the cireuit shown in Fig. 5.  The bias chain has the same temperature coefficient as ECL IIl 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 controf 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. 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 +11 mode is forced by that clock pulse (see Fig. 4).

7. SP8646, SP8647 TTL output current = 8mA at Vg = +0.5V, measured at +25°C, temperature coefficient = +0.5mv/°C

8. SP8646, SP8647 Q4 to TTL output delay = 3ns, typical

9. The TTL O/P is a free collector and requires a 2k Q (typ) pull-up resistor. The current taken by this resistor must be included in
the 8mA current in Note 7 above.

CONDITIONS PE | tOW
50°

CLOCK I/P 1 ]

i I

I

]
= 50°/al ! vee (O
5 f 0 cc
- ! P

SET UP =t - I

I
TIME ! I

[y 0 !
Qo i i

) )

'
CLOCK 10 [
oP ogLar ' !

Fig. 3 Set-up timing diagram

.

CONDITIONS FE|LOW

50%

VEgt-52V)

01y

I
L

| _%____
1
CLOCK TO
| 0/P DELAY

Fig. 4 Release timing diagram Fig. § 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, e.g. non-inductive resistors and
capacitors should be used, power supply rails decoupled,
etc.

All clock and control inputs are compatible with ECL
Il and ECL 10K throughout the temperature range.
However, it is often desirable to capacitively-couple the
signal source to thé clock, in which case an external bias
network is required as shown in Fig. 6.

The SP8640 device ECL o/ps are compatible with
ECL N levels when there is no external load. They can be
made compatible with ECL 11l and ECL 10K with a simple
potential dividing network as shown in Fig, 8.

The control and clock inputs are already compatible
with ECL Il and ECL 10K. The interface circuit of Fig. 8
can be used to increase noise immunity when interfacing
from ECL 11l and ECL 10K outputs at low current levels to
ECL I and ECL 10K inputs.

Tvcc

56

siowaL —

SOURCE cLock

Vee

ECL T
orp

ECLTI COMPATIBLE 0/f

Vee

Fig. 6 Recommended input bias configuration for capacitive
coupling to a contir uous 508 signal 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 SPB646/7. 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 16ns 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).

I et SV
680 TorT
W
15k Qﬂ SP86L0/1/2/3
FROM 10/ 10 SINGLE
A3 N W TIL NP
2 -4
Q
o
INSIL
y =1
LS|
0 wo
Vg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8640 devices
and TTL operating from the same supply rails)
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@ PLESSEY

SEMICONDUCTORS

SP8650/1/2

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8650A, B & M soomHz:16
SP8651A, B & M soomHz:16
SP8652A, B & M acomHz-+16

The SP8650 series of UHF - 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 —65°C to +125°C
(‘A" grade), 0°C to +-20°C (‘B* grade) and —40°C to

~85°C ('M’ 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.

There are two complementary emitter follower
outputs.

FEATURES

W Low Power - Typically 250mW
M ECLI!I &ECL Il Output Compatability
B Easy Operation From UHF Signal Source

APPLICATIONS

B Prescaling for UHF Synthesisers
B Instrumentation

DG14

Fig. 1 Pin connections

QUICK REFERENCE DATA

B Power SuppliesVcec = OV
- Vee = —b.2V +0.26V

Temperature Range ‘A’ grade —55°Cto +125°C
‘B grade 0°Cto +70°C
‘M’ grade —40°C to +85°C
Input Amplitude Range 400mV to
800mVp-p
M Output Voltage Swing 800mV typ. p-p

Ve U4)

VEE(D)

Fig. 2 Functional diagram
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SP8650/1/2

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)
Tamb = —55°C'to —125°C (A’ grade)
0°Cto +70°C ('B’ grade)
—40°C to —85°C ('M’ grade)
Supply Voltage
Vce = OV
Vee = —5.2V + 0.25V
Output load = 500Q in parallel with approx. 3pF

Value

Characteristic Type " Units Conditions
Min. Typ. Max.

Test circuit as in fig. 2

Max. Toggle frequency SP8650 600 HMz [ViN = 400 to 800mV p-p
SP8651 500 MHz | VIN == 400 to 800mV p-p
SP8652 400 MHz | ViN = 400 to 800mV p-p

Min. toggle frequency for correct]
operation with asinewaveinput | All 40 MHz | VIN = 400 to 800mV p-p
Min. slew rate for square wave
input to guarantee correct

operationto OHz All 100 V/us
Input reference voltage All 2.6 Y
Output voltage swing (dynamic){ All 500 800 mV p-p
Output voltage (static)
high state All —8.95 615 \
Low state All —1.83 —1.435 \
Power supply drain current All 45 60 mA
Vee=ov
509
SIGNAL ECL II COMPATIBLE
SOURCE ooty s 1w Vo SP8650 O/P
= LIRS L Fa—=-sn
2l pUT ©
MONITOR 33 33 Vref o 00w
= :_u L—(%)—"—Q:—’ 509 ECL 10K COMPATIBLE
11 ook ’ 15k
1 Vgg=-52v
,IDDW ,IO 0y s
Fig. 3 Toggle frequency test circuit Fig. 4 SP8650 to ECL 10K interface
Toggle Frequency Test Circuit ABSOLUTE MAXIMUM RATINGS
1. All leads are kept short to minimise stray capaci- Power supply voltage /Vcc — Vee/ 8 volts
tance and induction. Input voltaye ViNac 2.5V p-p
2. Resistors and capacitors are non-inductive UHF Output source curr lout 10mA
types. Storage temperature range —55°C to +125°C
3. Device is tested in a 14 lead Augat socket type Operating junction temperature ~ 150°C max.

No.314-AGGA-R
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OPERATING NOTE

Normal UHF layout technigues 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 10KQ 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 100V/ s or greater is necessary
for low frequency operation.

The outputs interface directly to ECL {1 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

PHASE/FREQ
COMPARATOR
fret FILTER
BUFFER
AMPLIFIER
SP864L0 SP8650
cMos +10/11 416
PROGRAMMBLE
cMOS J\
PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop
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@ PLESSEY
SEMICONDUCTCRS

SP8655A, B & M (-32)
SP8657A, B & M (-20)
SP8659A, B & M (.16)

SP8655/7/9

SP8000 SERIES

HIGH SPEED DIVIDERS

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 200MHz over the temperature ranges
~55°C to +125°C (‘A’ grade), 0°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

CLOCK INPUT

cms

of interfacing with TTL and CMOS.

Fig. 1 Pin connections (viewed from beneath)

FEATURES

M VHF Operation
W Low Power Dissipation
M Output TTL and CMOS Compatible

Power supply voltage,
Vee—VEE
Input voltage Vin

APPLICATIONS

B Low Power VHF Communications
B Portable Counters

Output sink current, lo
Operating junction
temperature

Storage temperature

ABSOLUTE MAXIMUM RATINGS

8v

Not greater than
supply voltage in use
10mA

+150°C
—55°C to +150°C

o

[D_o O TYPE el E O TYPE 1‘}—' 0 ‘D’ 1YPE o & D TYPE 0 1 lD_O O TYPE o o/
| FF s | FF oI5 5| FF s 5l 7 s &l F (s STAGE
o & o & k& ck_ K o T
. — ] al | ]
CLOCK INPUT
ek NPUT

ka
o Tvpe [2

—orp

o o o [ [
o rvee O TYPE 0 TYPE D TYPE o
=| FiF FIF FIF | =] FIF | FIF
L5 3 0o, la REF] 5 [ _ 5 STAGE
kK cK_TK K _TK K TK cK_TK
| I 1 ]
CLOCK INPUT T l
TCOCK NPT
0 l
E o 1vee [ oo 1vee |2 or f—o®
P wl F |5 STAGE
ek ] oK TR
T I ] ]

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)

0°C to +70°C ('B’ grade)
—40°C to +85°C ("M’ grade)

Operating supply voltages Vcc:

Input voltage single drive:
double drive:

Output load 3.3k Q to —10V, in parallel with 7pF.

+5.2V+0.25V; VEE: OV
400mV to 800mV p-p
250mV to 800mV p-p

Value
isti Units Conditions
Characteristic Min. | Typ. | Max. i iti

Maximum input frequency 200 MHz

Minimum sinusoidal input frequency 20 40 MHz

Minimum slew rate of square wave input 30 100 Vius

Power supply drain current 10 13 mA vce=+5.2v
Output level (high) 9.0 \

Output level (low) 400 mV .

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 Q pulldown 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

VCC +5V4025V

MONITOR 50a INPUT
ON SAMPLING SCOPE

2
S0a LINE
SOuRCE SP8655-9
8

1000p.
T

¢

+10v
33k
ﬁ ™ 1000p
——Hb—

MONITOR ATTENUATED
s OUTPUT

SAMPLING SCOPE

Fig. 3 Test circuit
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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 100V/ps 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 Q (or less) to a -{ 10V will allow the
output to drive a CMOS binary counter at a frequency
of up to 5MHz.




PLESSEY
SEMICONDUCTORS

SP8660

SP8000 SERIES

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 freguencies in excess of 100MHz
over the temperature ranges —~55°C to +125°C (‘A’ grade)
0°C to +70°C (‘B’ grade) and —40°C to +85°C (‘M’ grade)

The input can he 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

O VHF Operation

B Low Power Dissipation

O  Output TTL and CMOS Compatible

B Military and Commercial Temperature Ranges

APPLICATIONS

B Low Power VHF Communications
B Portable Counters

ABSOLUTE MAXIMUM RATINGS

Power supply voltage,|Vcc — Ve EI 8V

Input voltage V;, Not greater than
supply voltage in use

Output sink current, 1o 10mA

Operating junction temperature +150°C

Storage temperature —55°C to +160°C

CToCK INPUT

Ccms

Fig. 1 Pin connections (viewed from beneath)
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 device will normally self-oscillate in the absence of
an input signal. This can be easily prevented by connecting
a 39k$2 pulldown resistor from either input (double drive)
to Vgg: 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 40MHz correct operation depends on the slew rate of
the input signal. A slew rate of 100V/us 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
3.3k2 {or less) to +10V will allow the output to drive a
CMOS binary counter at a frequency of up to 5SMHz.

STAGE

e &

o
R

CLOCK INPUT 1T i

|

Crock NPuT

Fig. 2 Logic diagram
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SP8660

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Operating ambient temperature Ta
‘A’ grade: —-55°C to +125°C; ‘B’ grade: 0°C to 70°C; ‘M’ grade: —40°C to +85°C;
Operating supply voltages
Vce @ 5.0V 0.25V; Vgg: OV

Input voltage

Single drive: 400mV to 800mV p-p; double drive: 250mV to 800mV p-p
QOutput load 3.3k§2 to +10V, in parallel with 7pF

122

Value
Characteristic Units Condition
Min. Typ. Max.
Maximum input frequency 100 200 MHz
Minimum sinusoidal input frequency 20 40 MHz
Minimum slew rate of square wave input 30 100 V/ps
Power supply drain current 10 13 mA Veg = 5.0V
Output level (high) 9.0 \
Output level {low) 400 mV
oo 1 Ve SV 025V
MONITOR  50n INPUT +1ov
ON SAMPLING SCOPE -
2
500 LINE 1000p 1w 1000p MONITOR ATTENUATED
el Sicha, ' . — sabLG stope
SPB§50

VeE

Fig. 3 Test circuit




© PLESSEY

SEMICONDUCTORS

SP8665/6/7

SP8000 SERIES

HIGH SPEED DIVIDERS

UHF DECADE COUNTERS

SP8665B 106H: - 10 SP8666B 116H: + 10

SP8667B 1.2GHz = 10

The SP8665/6/7 high speed decade counters operating at
an input frequency of up to 1GHz 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 156k
resistor from the input to Vegg (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
11 circuits using a common V¢g to the SP8665/6/7. A
6k 2 pulldown resistor is included on the chip. The input
should be left open circuit when not in use. The
SP8665/6/7 outputs are compatible with standard ECL 11
circuits. They may be used to drive ECL 10K by the
inclusion of two resistors as shown in Fig. 4.

cLock 1 l I
e

cLocK

INHIBIT

WP REF 300mv
—t

R
cLocK -0-85V
mmeuI l 1-70V

-0-75V
OUTPUT

~1-60v

Fig. 2. Logic diagram

DC14

Fig. 1 Pin connections

FEATURES

M Guaranteed operation over large temperature
range 0°C to 70°C

Wide input dynamic range

Self biasing clock input

Clock. inhibit input for direct gating capability

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Ve — Vege 0oV to +10V
Input voltage inhibit input VeEg to Vee
Input voltage CP input 25V pp
Output current 20mA
Operating junction temperature +150°C

Storage temperature —~55°C to 150°C
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SP8665/6/7

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated}:

Supply voltage

6.8V £ 0.3V
AC coupled, self-biasing

Clock input

Clock inhibit input ECL Ill compatible
Output ECL Il compatible
Tamb 0°C to +70°C

Supply voltage
Clock input voltage

Vee = 0V Vgg = —6.8V
400mV to 1.2V (peak to peak)

SAMPLING
SCOPE

VEE

Fig. 3 Test circuit
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Characteristics Value Units Conditions
Min. Typ. | Max.
Max. i/p frequency SP8665 1.0 GHz {400mV to 1.2V p-p
SP8666 1.1 GHz |600mV to 1.2V p-p
SP8667 1.2 GHz [600mV to 1.2V p-p
Min. i/p frequency 200 MHz |Sine wave input 400mV p-p
Min. i/p frequency 100 MHz 1Sine wave input 600mV p-p
Min. slew rate for square wave input 200 | V/usec
Clock i/p impedance 400 Q  |At low frequency
inhibit input reference level -1.3 V | At 25°C compatible with
ECL 11l throughout the
temperature range.
Inhibit input pulldown resistor (internal) 6 kQ
Qutput pulldown resistor (internal) 3 [39]
Power supply drain current 80 105 mA |At 25°C
-0-9v
~10 30 SP;/s:s o7 Ec“_l;m,
6 Bk|
SENERATOR 2 ik
o veo
S ‘i‘ﬂ LI TR 20 _‘5‘:‘55%:‘3 ey
out
12
S Fig. 4 SP8665 to ECL 10K




SP8670

® PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8670 A, B&IM eoomHz=8
SP8671 A, B&M soomHz:8
SP8672 A, B&M s00mHz=8

The SP8670, SP8671 and SP8672 are fixed ratio —8
asynchronous ECL counters with a maximum operating
frequency of 600, 500 and 400 MHz respectively. The
operating temperature is specified by the final coding
letter: —55°C to +125°C (‘A’ grade), 0°C to +70°C (‘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.

DC14
DG14

Fig. 1 Pin connections

FEATURES APPLICATIONS
Low Power — Typically 260mW El  Prescaling for UHF Synthesisers
B ECL Il & ECL Il Output Compatibility B/ Instrumentation

Easy Operation From UHF Signal Source

Vee 0L)
———————————————————————— Q
|
i |
! |
cwc:l | ] l |
H 00 1 — —%v
Veep 12 l” <2 22 =2 |
400 — al,
0
crock |
cwcu: I l {
I |
I G, _l
VEE (7]

Fig. 2 Functional diagram
QUICK REFERENCE DATA

B Power Supplies Vee =0V
VEE = —5.2V + 0.25V
B Input Amplitude range  400mV to 800mV p-p
B Output Voltage Swing  800mV typ. p-p
B Temp. Ranges: —55°C to +125°C ('A’ Grade)
0°C to +70°C ('B’ Grade)
—40°C to +85°C ("M’ Grade)
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SP8670
ELECTRICAL CHARACTERISTICS

Test Conditions {unless otherwise stated)

Tamb = ‘A’ grade: —65°C to +125°C;
Supply Voltage ‘B’ grade: 0°C to 70°C;
Vee = OV ‘M’ grade: —40°C to +85°C;

Vgg = —-5.2V £ 0.25V
QOutput load = 50082 line in parallel with approx. 3pF

Value
Characteristic Units Condition
Min. Typ. Max
Max. Toggle frequency g:gg;? ggg m:zz Test circuit as in fig. 2
SP8672 | 400 MHz V|n =400 to 800mV p-p

Min. Toggle frequency for correct
operation with a sinewave input 40 MHz Vin =400 to 800mV p-p
Min. slew rate for square wave input
to guarantee correct operation to OHz 100 V/us
Input reference voltage 2.6 v
Output voltage swing (dynamic) 500 800 mV p-p
Output voltage (static)

High state -8.95 615 \Y

Low state -1.83 —1.435 A\
Power supply drain current 45 60 mA

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

Veesov

00w
a——->0n

001,
o 450 d

F—l-a—=—n

1 4s0

SPB670

Veg=-52v

Inmu
s

Fig. 3 Toggle frequency test circuit

OPERATING NOTE

Normal UHF layout technigues 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
followers to the negative rail is reduced.
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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 10K
resistor between one of the inputs and the negative rail.

Vet must be decoupled to RF 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 100V/us or greater is necessary for
low frequency operation.

The outputs interface directly to ECL Il or to ECL 10K
with a potential divider (see Fig. 4),

A typical application of the SL8670 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
SP8670 series would normally be used in low power
applications.

ECL T COMPATIBLE
SPBE70 O/F

ECL 10K COMPATIBLE

52y

Fig. 4 SP8670 to ECL 10K interface



PHASE/ FREQ
COMPARATOR (_\
Tret FILTER o) fout
BUFFER
AMPLIFIER
) SPBE95 SP8570
€Mos <10/1 +8
PROGRAMMBLE j\
DECADE
cMos

PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop

SP8670
ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vce — Veg! 8 volts

Input voltage ViNac 25V pp

Output source current lgy¢ 10mA

Storage temperature range —55°C to +125°C
(perating junction temperature 150°C max.
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© PLESSEY

SEMICONDUCTORS

SP8675/6/7

SP8675B&IM 1.0GHz +8
SP8676B&IM 1.1GHz +8
SP8677B&IM 1.2GHz +8

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 signa! 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 Q 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 !ll circuits using a common Vcc to the SP8675/6/7.
A 6k Q 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 Il circuits. They may be used to drive ECL 10K by
the inclusion of two resistors as shown in Fig. 4.

FEATURES

B Guaranteed Operation over Large

Temperature Range: ‘B’ Grade 0°C to
+70°C
‘M’ Grade —40°C to
+85°C

Wide Input Dynamic Range

Self Biasing Clock Input

Clock Inhibit Input for Direct Gating

Capability

ABSOLUTE MAXIMUM RATINGS

Powersupply voltage Vec—Vee O to 10V
Input voltage inhibit input Vge to Vee
Input voltage CP input 2.5V p-p

Output current 20mA )
Operating junction temperature +150°C
Storage temperature —55°C to 4-150°C

SP 8000 SERIES

HIGH SPEED DIVIDERS

DC1a

Fig. 1 Pin connections

€Lock
P

CLOCK

o}—qom
[

= |

INHIBIT

/P REF 800mv
4
cLoc ~0.85v
et o
outpur I 1 I 0.75v
~1.60V

Fig.2 Logic diagram and timing

Fig.3 Test circuit
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SP8675/6/7

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated )

Supply voltage
Clock input
Clock inhibit input
Output
Tamb ‘B’ grade

‘M’ grade
Supply voltage
Clock input voltage

6.8V +0.3V

AC coupled, self-biasing

ECL Il compatible

ECL 1l compatible

0°C to +70°C (see note 1)
—40°C to +85°C (see note 1)
Vee = OV VEE = —6.8V
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/usec

Clock i/p impedance 400 Q At low frequency

Inhibit input reference

level —1.3 \ At 25°C compatible with

ECL 11l throughout the
temperature range

Inhibit input pulldown

resistor (internal) 6 kQ

Output pulldown resistor

(internal) 3 kQ

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.

SPB67S L
ore

ECL
10k O/P

Fig. 4 SP8675 to ECL10K interface

DEVICE

SPACER

DOUBLE SIDED PC BOARD

THERMAL CONDUCTING PASTE OR EPOXY TO PC BOARD GROUND PLANE

Fig. 5 Heat sink for ‘M’ grade devices
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@ PLESSEY

SEMICONDUCTORS

SP8685

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8685 A, B&M

UHF PROGRAMMABLE DIVIDER 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 -550C to +1250C
{'A’ grade), 09C to +70°C {‘B’ grade) and -400C to +850C
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 4.3k$2 internal pulldown resistors.

The true and inverse outputs. are compatible with
standard ECL |l 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, Q, Q, Q,
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 T O I [ P
| eH | H | H [ H)

Table 1 Count sequence  Extra state

Div
PE
! PE; Ratio
L L 11
H L 10
L H 10
H H 10

Table 2 Truth table for control inputs

Qe (] vee

ore ] 3
i D

o/ ] i]
[ [] cLoex e

Do wor bse o ] D

1 0 e rer

vee (] 1] DG16

Fig. 1 Pin connections

Fig. 2 Logic diagram SP8685

FEATURES

B Full temperature range operation:

‘A’ grade -B50C to +1250C

‘B’ grade 0CC 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 Voo — Vgg 0V to +8V
Input voltage, PE inputs 0V to Vee
Input voltage, CP input 2V peak-to-peak
Output current 20mA
Operating junction temperature +150°C

Storage temperature —55°C to +150°C
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SP8685

ELECTRICAL CHARACTERISTICS
PE inputs — ECL 10K compatible
Outputs — ECL |l compatible
Test conditions {unless otherwise stated)
Tamb ‘A’ grade -550C to +1250C
‘B’ grade 00C to +700C
‘M’ grade -400C to +850C
Supply voltages: Vgc = +5.2V £0.26V
VEE =0V
Clock input voltage: 400mV to 800mV (p-p)

5dB PAD 10 SAMPLING
SCOPE 1/P

Characteristic e ‘4‘;':" = Units Conditions

Max i/p frequency 500 MHz Vee = 5.2V
Min i/p frequency 40 Sinewave Input
Min. slow rate for square wave input 100 V/us
Propogation delay
(clock i/p to device o/p) 4 ns
PE input reference level +3.9 \" Vee = +5.2V, 25°C
Power supply drain current 45 60 mA Vee = +5.2V, 25°C
PE input pulidown
Resistors 4.3 KQ
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q

Nec— 09V

430

GENERATOR
0
10 , 0 QW ssncz?:?P
T | o ——

APPLICATION NOTES

ECL 10k 1/P

Fig. 4 SP8685 output — ECL 10K i/p and ECLII for ECL 10K
o/ps unloaded) — ECL 10K i/p

I oc 1+ 5V)
680
o, 2NST7T1OR BCY 71
1% - —> w1
t Sk
FROM SP868S
" NI
~
Pt
“ hANIH
IN91L
Vg OV

Fig. 5 TTL o/p — SP8685 PE i/p; SL8685 o/p — TTL ifp.
132 (Total delay from SP8685 clock i/p to Schottky gate
o/p = 15ns, typ.)

Fig. 3 Test circuit

At an input frequency of 500 MHz the control loop
delay time (SP8685 o/p to PE i/p) is approximately 16 ns.
This will be a severe problem if TTL is used in the control
loop.

[———————oo/F

CONTROL 1/P|

15

2 o 1! l_D o 4
SP8685 lz 10131 % ‘7\0!:"4
CEl CE2

<7 I 3} 13

® ECL 10k

Fig. 6 Divide-by-20/22. Control loop delay time approximately
Ons.

[ CONTROL I/P

1L| I|5

SP8685

* ECL 1N SP103L

Fig. 7 Divide-by-20/21. Control loop delay time approximately
30ns using SP1034.



SP8690/5

SP8000 SERIES

HIGH SPEED DIVIDERS

2 PLESSEY
SEMICONDUCTORS

SP8690 A,B & M 200 mMHz = 10/m

AC COUPLED VHF, LOW POWER, PROGRAMMABLE DIVIDERS

The SP8690 A, B & M are divider circuits that can be
togically programmed to divide by either 10 or 11.

The device is available over three temperature ranges :
‘A’ grade is —55 Cto +125 C and the ‘B’ grade is0 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 68kQ 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 11l 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

crock 17p P clock e

DC16
DG16

or i P o an

Fig.1 Pin connections

FEATURES

B Full Temperature Range Operation

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 Il

‘A" Grade —55°Cto —=125°C
‘B’ Grade 0°C to +70°C
‘M’ Grade —40°C to +-85°C

compatible levels. These may be interfaced to ECL 10K B Toggle Frequency in Excess of 200MHz
as shown in Fig. 4. el . :
The device may be used as a fixed --10 by connec- & Power DISSIPaI,I,On 70mW Typical
ting G4 to one PE input. B ECL Compatibility on All Inputs
__lfthe O -~ 1 transition of Q4 (orthe 1 — O transition of B Capacitively Coupled Clock Input for
Q4) is used to clock the next stage then this will give Synthesiser and Counter Applications
the maximum loop delay for control, i.e. 10 clock . .
periods minus the internal delays. M True and Inverse Outputs Available with
ECL Compatibility
B Output Available for Driving TTL or CMOS
Count sequence
Q| 0z [Q3 Q4
0, . L H H H
7 L L H H
L L L H
333 ag® H L L H
" H| A |L|H
L H H L
R o L L H L
wision ratio L L L L
/P |11 ] 10| 10} 10 H L L L
pEr|L |ufl L] I e
PE2 | L L H H H H H H Extra state
[
Fig.2 Logic diagram
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SP8690/5
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb ‘A’ grade —55°C to +125°C
‘B’ grade 0°C to +70°C
‘M’ grade —40°C to +85°C
Supply voltage Vcc = +-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

|/P for correct operation 40 V/us

PE input levels
VINH +4.1 +4.5 V | Vce=+5V
VINL 0.0 +3.5 V | Tamb=+425°C (note 1)

Q4 & Q4 output voltage levels Tamb=+25°C (note 2)
VoH 415 V| lout (external) = OmA
VoL +35 V | (Thereis internal circuitry equivalent to

a 3.8kQ pulldown resistor on each

output)
TTL/CMQOS output voltage
levels
Vou +0.4 V | Sink current 3.2mA on
VoH see TTL output
note 3

Input pulldown resistors between
input pins 2 & 3 and —ve rail 10 kQ
Power supply drain current 14 mA | Vcc=-+5V; Tamb=:25°C
Impedance of clock I/P 1.6 kQ lin=0Hz
Clock to TTL output delay
(0O/P —ve going) 22 ns |8mA sink current

Clock to TTL output delay
(O/P —ve going)

Clock to ECL output delay
Set up time

Release time

ns |TTL output

ns |See note 4
ns |See note 5

AN OO

NOTES __
. The PE reference voltage level is compatible with ECL Il and ECL 10k over the specified temperature range.

2. The Q4 and Q4 output levels are compatible with ECL Il 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 =10 mode is forced by that clock pulse.

5. 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 transition to ensure that the =11 mode is forced by that clock pulse.

SPESI Ll €cL 10k
RCA e
3
ov
Fig.3 TTL/CMOS interface Fig.4 ECL 10K output interface
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1P

e
MONITOR

Yoo lo5Vi
Lo,

s

33 SP86390

» 23 |12

Vee (V)

i

Fig.5 Test circuit for dynamic measurements

SP8690/5

ABSOLUTE MAXIMUM RATINGS

Supply voltagelVcc—Vee| v8
Input voltage Vind.c. Not greater than the
— supply voltage in use
Output current lout (Q4 & Q4) 10mA

Maximum junction temperature 150°C

Storage temperature range —55°C to +150°C
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SP8695

© PLESSEY SP8000 SERIES
SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8695A B & M 200 viHz = 10/m

DC COUPLED VHF, LOW POWER, PROGRAMMABLE DIVIDERS

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, croex 'f . SL:“ e
‘A’ grade is —55 Cto 1125 C, the ‘B’ grade is 0 C to p:; d L N;C
70 C and ‘M’ grade is —40 C to 85 C. wed b wie
The clock inputs are ECL II, 11l & 10K compatible Vee P vee
throughout the temperature range (see note 1). i g P 11i/cmos o
The division ratio is controlled by two PE inputs wed p e
which are ECL 11l and ECL 10K compatible throughout ore ey g P o @
the temperature range. The device will divide by ten DC16 DG16
when either input is high and by eleven when both ; i i
inputs are low. These inputs may be interfaced to TTL Fig.1 Pin connections
and CMOS by the inclusion of 2 resistors, as shown
in Fig. 3. There is a free collector, saturating output FEATURES
stage for interfacing with either TTL or CMOS, m
together with true and inverse outputs with ECL !l Full Temperature Range Operation
compatible levels. These may be interfaced to ECL 10K ‘A’ Grade —55°C to -125°C
as_shown in Fig. 4. : ‘B Grade 0°C to +70°C
The device may be used as a fixed : 10 by connec- ‘M’ Grade —40-C to +85°C

ting Q4 to one PE input.

If the 0 —~ 1 transition of Q4 (orthe 1 - O transition of B Toggle Freq.uen.cy in Excess of 200MHz
Q4) is used to clock the next stage then this will give M Power Dissipation 80mW Typ.
the maximum loop delay for control, i.e. 10 clock M ECL Compatibility on All Inputs
periods minus the internal delays.
B Excellent Low Frequency Operation
B True and Inverse Outputs Available with
ECL Compatibility.
B Output Available for Driving TTL or CMQOS
Count sequence
Qy |0z [Q3 | Qq
0, 04 o A
5 L H H H
cP CP L L H H
L L L H
H L L H
H H L H
L H H L
Division ratio L L H L
L L L L
{/P 111 ] 10} 10 | 10 H L L L
PET|L | H]| L |H HIH | L|L
PE2{L [ L|H]|H 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 0°C to +70°C
‘M’ grade —40°C to +85°C
Supply voltage Vcc = +5V =0.25V

VEE = OV
Value
Characteristics Units Conditions
Min. | Typ. Max.
Max. toggle frequency 200 MHz
Min. freq. with sine wave clock
input 1 MHz
Min. slew rate of square wave
I/P for correct operation 3 V/us
Clock I/P voltage levels
VINH —+4.0 4.2° V| Viet=4-3.8V
— Vinu —3.4° +3.6 V | at Tamb=25°C (note 1)
PE input levels
VINH 4.1 +4.5 V| Tamb=+25°C (note 2)
ViINL 0.0 +3.5 Y
Q4 & Q4 output voltage levels Tamb=+25°C (note 3)
VoH —+4.15 V| lout (external)=0mA
VoL +3.5 V [ (Thereisinternal circuitry equivalent to
1 3.8k pulldown resistor on each output)
TTL/CMOS output voltage levels
VoL +0.4 V | Sink current 3.2mA on TTL output
VoH see
note 4
Input pulldown resistors between
inputpins 1,2, 3&16and
—uve rail 10 kQ
Powersupply drain current 16 mA [Vcc=45V; Tamb=+25C.
Clock to TTL output delay
(Q/P -ve going) 22 ns | 8mA sink current
Clock to TTL output delay
(O/P —ve going) 8 ns | TTL 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 This reference level of - 3.8V will enable the clock inputs to be driven from ECL II, Il & 10K when their outputs are sinking 3mA.
The input reference voltage 1s compatible with ECL 11, 11l and 10k over the specified temperature range.
2 The PE reference voltage level is compatible with ECL Il and 10k over the specified temperature range.
3. The Qs and Q4 cutput levels are compatible with ECL Il and ECL 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 ume 15 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.

6. Release time 1s 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.

*High frequency limits only.

o

-5V

SPB6YS 5FS635 Kl ECL 10k
O PE INPUT [ ue

Fig.3 TTL/CMOS interface Fig.4 ECL 10K output interface
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SP8695

ABSOLUTE MAXIMUM RATINGS

o te5V)

Supply voltage Vec—VEeE V8 s L.

Input voltage Vind.c. Not greater than the /;
supply voltage in use ” .

OQutputcurrent lout (Q4 & Q4) 10mA ciock 00 Lev o o 3

Maximum junction temperature 150 C ;;;j l R ' e

St —55 Cto - : AN
orage temperature range to - 150 C o | . For
s 2 13 2 Verid
‘ ines
750 ] | ) [—_I

Fig.5 Test circuit for dynamic measurements
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SP8720

SP8000 SERIES

HIGH SPEED DIVIDERS

2 PLESSEY
SEMICONDUCTORS

SP8720A,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°C to
+125°C, 0°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 PE inputs. The

counter will divide by 3 when either input is in the high v wpre
state, and by 4 when both inputs are in the low state. o/ o s O7P(TF

These inputs are compatible with standard ECL 10K
inputs and have the same temperature characteristics.
Both inputs have nominal 4.3kQ internal pulldown
resistors.

The true and inverse outputs are compatible with
standard ECL Il 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 t0-4-125°C
‘B’ Grade 0°C to + 70°C
‘M’ Grade — 40°C to -+ 85°C
| Self Biasing CP Input
W Wide Input Dynamic Range
M Control Inputs ECL 10K - Compatible
M Low Propagation Delay
M True and Inverse Outputs Available

cock i/p [ 1647 1/P REF

DC16
DG16

Fig. 7 Pin connections (top view)

Fig. 2 Logic diagram SP8720

Clock

Pulse | O Q2

1 L H

ABSOLUTE MAXIMUM RATINGS % h L

Power supply voltage | Vcc - Vee | OV to +8V 4 {H_ | H<y—Extra State
Input voltage, PE inputs 0V to Vce
Input voltage, CP input 2V peak-to-peak Table 1 Count sequence
Output current 20mA
Operating junction temperature +150°C S Div
Storage temperature —55°C to + 150°C PE PE; 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 Il compatible

Test conditions (unless otherwise stated)
Tamb ‘A’ Grade: —55°C to +125°C
‘B’ Grade: 0°C to + 70°C
‘M” Grade: —40°C to + 85°C
Supply voltages: Vce -_6V+ 5.2V +0.25V
EE=
Clock input voltage : 400mV to 800mV (p-p)

Value
Characteristic Min. Typ. |Max.| Units Conditions

Max. i/p frequency 300 MHz Vec= + 5.2V

Min.i/p frequency 40 Sinewave Input

Min. slew rate for square wave input 100 V/us

Propagation delay

(clock i/p to device o/p) 4 ns

PE input reference level + 39 \ Vee = + 5.2V, 25°C

Power supply drain current 40 55 mA Vee = + 5.2V, 26°C

PE input pull down

resistors 4.3 kQ

Clock i/p impedance

(i/p to i/p ref. low frequency) 400 Q

Nee~ o9V
20 430
GENERATOR 43K T
01y
H————— e
°I"' s%c(‘l)ﬁw
6dB PAD TO SAMPLING
SCOPE 1/P
Fig. 3 Test circuit

APPLICATION NOTES

When operating the SP8720 in a synthesiser loop at o
300MHz, the delay time through the programmable di-
vider controlling the SP8720 is approximately 5.5ns, <
and will require ECL. ECL 10k WP

The simple passive interface from the output of the .
SP8720 into ECL 10K logic is defined in Fig. 4.

If TTL is required, the input interface to the PE pins, vee
and the output of the SP8720 into TTL, is shown in
Fig.5. Fig. 4
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SP8720

Vee+5V)
680
o INST7TOR BCY 71
3
1 Sk Q:g 10
FROM spgn20 TLwe
m N9
3 Yinsie
INSIC
14
<
10 1o
Vee OV
Fig. 5

ore
2 CONTROL 1/P
s o [ I: o qQ
f L
SP8720 7 e 210101 e * ECL 10k
(3] cE2
1] %}
15k 1-5k
ee

Fig. 6 Divide by 6/8 Control loop delay time approximately 20ns at 300MHz I/P frequency

PACKAGE DETAILS

Dimensions are shown thus: mm(in)

s1%1648 -
© 741:0.243
34720700080 08
O ACCURIKATIVE

ToTooooy -
_wvaness woios
7354310 7857 &  —t )
e 1 !
P ar - - 2 v00ax
% gl oo H 3o
3 3ie H
."E = H -
s e sl H
Mol ———f searma pane np L LI IS SV I
W N Ssenax
oo oo
T “Bwivon | twm_m
Jomon
o coaro 57T Foams
)

10-0101 003

™
ik
e
»u000]
o o

Lz awzse }
28 G000 wow accumaa e

16 LEAD DILMON

16 LEAD CERAMKC DIL.

DC16

DG18
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SP8725

© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH-SPEED DIVIDERS

SP8725A,B&M :

UHF PROGRAMMABLEDIVIDER 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 averall synthesiser performance.

cuock /e I 6] cLock I/P

The SP8725 series are UHF integrated circuits that e pe
can be logically programmed to divide by either 3 or 4 refp rpr
with input frequencies up to 300MHz. The design of Ne [ nfjne
very fast fully programmable dividers is therefore greatly vee s 12 [y vee

simplified by the use of these devices and makes them
particularly useful in frequency synthesisers operating
in the UHF band. et b g

All inputs and outputs are ECL-compatible through- o/p) e sporr@
out the temperature range: the clock inputs and
programming inputs areECL10K-compatible while the

two complementary outputs are ECLII-compatible to DC16 DG16
reduce power consumption in the output stage. ECL .
10K output compatibility can be achieved very simply, NOTE: UNUSED PINS (EXCEPT 8 AND 9) MAY BE CON-

NECTED TO Vee: THIS WILL REDUCE CLOCK BREAK-

however (see Operating Notes).
e S . HE OUTPUTS. PINS 8 AND 9 SHOULD
The division ratio is controlled by two PE inputs. EE’RLSI%'GSP%“-EIRCUITWHEN NOT IN USE. PIN 11 1S

The counter will divide by 3 when either PE input is in INTERNALLY CONNECTED AND MUST ALWAYS BE
the high state and by 4 when both inputs are in the low LEFT OPEN-CIRCUIT.

state. Both the PE inputs and the clock inputs have
nominal 4.3k Q pulldown resistors to Vee (negative

rail). Fig. 1 Pin connections (top)
FEATURES

B Miiitary and Industrial Variants

B 300 MHz Toggle Frequency

B Low Power Consumption

B ECL Compatibility on All 1/Ps and O/Ps o
Low Propagation Delay —o@
B True and Inverse Outputs jad

QUICK REFERENCE DATA e {5

B Temperature Ranges:

‘A’ Grade~55°C to + 125°C Fig. 2 Logic diagram (positive logic)
‘B’ Grade 0°C to + 70°C
‘M’ Grade —40°C to +856°C ABSOLUTE MAXIMUM RATINGS
B Supply Voltagz | Vee - VEg| 5.2V Supply voltage [Vcc — Vee] 8V
B Power Consumption 2560mW Typ. Input volitage Vin (d.c.) Not glreat:er than the
; supply voltagein use.
B Propagation Delay 3ns Typ. Output current Jou 20mp
Max. junction temperature +150°C
Storage temperature range —55°C to +175°C
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: “A” Grade —55°C to +125°C
‘B’ Grade 0°C to +70°C
‘M’ Grade —40°C to 85°C
Supply coltage (see note 1) : Vcc = OV

VEe = —5.2V
Static Characteristics
Value
Charactistic Min Typ. Max. Units Conditions
Clock and PE input voltage
levels
ViNH —-1.10 —0.81 v Tamb = +25°C,
VINL —1.85 —1.60 \ see note
Input pulldown resistance, between
pins 1, 2, 3 and 16 and VEe
(pin 12) 4.3 k Q
Output voltage levels
VoH —0.85 \ Tamb = +25°C,
Vou —1.50 \ see note 3.
lout (external) = OmA
(There is an internal
circuit equivalent to
a 2k O pulldown resistor on
each output)
Power supply drain current 45 60 mA
NOTES
1. The devices are specified for operation with the power supplies of Vcc = OV and Vge = —5.2V -+ 0.25V, which are the normal ECL

supply rails. They will also operate satisfactorily with TTL rails of Vcc = +5V 4 0.25V and Ve =0V.
2. The input reference voltage has the same temperature coefficient as ECL i} and ECL 10K,
3. The output voltage levels have the same temperature coefficients as ECL Il output levels.

Dynamic Characteristics

Value
Characteristic Min. Typ. Max. Units Conditions
Clock input voltage levels
VINH —-1.10 —0.90 A Tamb = +25°C,
VinNL -1.70 —1.50 Vv 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/us
Propagation delay

(clock input to device output) 3 ns
Set-up time 15 ns See note 5
Release time 15 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 11

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 =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
pulse 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 It 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 +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

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 Q2 and Q2 outputs. The
output interface will operate satisfactorily over the
full military temperature range (-55°C to + 125°C)
at frequencies in excess of 36MHz. 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 200MHz this
would only leave about 5ns for the fully programmable
counter to control the --3/4. The loop delay can be
increased by extending the <3/4 function to, say,
+12/13 or -=24/25.

CONDITIONS PEy LOW

cLock 1P —
'

'

= S0/t
e, A
i

|
SETUP = e
TIME ! '
" S0°7s
Y —

'
(]
(]
CLOCK 10 —==d  buem
o cELAY ! !

Fig. 3 Set-up timing diagram

CONDITIONS PE ¢ LOW

CLOCK I/P
;E N SO’/-\

RELEASE

TIME
7‘ 50%

€LOCK TOOUTPUT
DELAY

[
e b
700 R SO

]
i
]
p—

Fig. 4 Release timing diagram

Clock

Pulse QO Q:

1 L H

2 L L

3 H_|_L.

4 TH_ | _Hl<e—Extra State

Table 1 Count sequence

T e (V)
INGLY
9
1on y
15
o =
10n
cmc_u1
1
% A i l
75 IPEY

Vggt-52V)

Fig. 5 Test circuit for dynamic measurements

BE oE. Div
PE: 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 Q2 or the H-L
transition from Q2 is used to clock the stage controlling
the —3/4 circuit. The loop delay is 3 clock periods minus
the internal delays of the < 3/4 circuit.
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The SP8725 device O/Ps are compatible with ECL
Il levels when there is no external load. They can be
made compatible with ECL 1l and ECL 10K with a

simple potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatible
with ECL Il and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL Ill and ECL 10K outputs at low

current levels to ECL 1l and ECL 10K inputs.

Yee
6
50
SIGNAL _'l
SOURCE €L0eK
w10
VeE

Ve 451
80
o, NS
10 T
FROM 18K u Qﬁ
T ; IN9IL
B
Nl
z o
INSI
LA
a0 20
Vgg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8725
device and TTL operating from the same supply rails)

Fig 6. Recommended input bjas configuration for capacitive
coupling to a continuous 50 Q signal source

PACKAGE DETAILS

Dimensions are shown thus: mm(in)

ECILIT
g

ECL I COMPATIBLE I7F

Fig.8 ECL !l to ECL Iil interface.

v ALozsros
; Lo 66101 567
Lz auzs P T

23 Gebio 021 NOw ACTUMRK ATV a3 non

16 LEAD CERAMIC DIL.

DG18

— 3

{zu/: 6710 003101081
NON ACCUMULATIVE

Yamay

" oo

0201050

oo [

L rs210300,]

16 LEAD DILMON

DC16
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© PLESSEY

SEMICONDUCTORS

SP8735/6

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8735B -8 AT 600MHz WITH BINARY OUTPUTS
SP8736B =8 AT500MHz 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 0°C to +70°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
11I/ECL 10K 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
TTL Compatible Binary OQutputs

TTL and ECL Compatible Carry Outputs
Power Consumption Less Than 450mW
Wide Dynamic Input Range

APPLICATIONS

B Counters
B Timers
B Synthesisers

QUICK REFERENCE DATA

B Power Supplies: Ve OV
Vee—b.2V +0.25V
Range of Clock Input Amplitude : 400 - 800

mV p-p
B Operating Temperature Range:
0°Cto70°C
B Frequency Range with Sinusoidal I/P:40—
600MHz (SP8735)
B Frequency Range with Square Wave I/P:
DC to 600MHz (SP8735)

BIAS DECOUPLING []" CLOCK (NHIBIT 1 P 1ECL COMPATIBLE

A" D P{TTL - COMPATIBLE) []2 NC

RESET (TTL - COMPATIBLE) [ CLOCK INPUT
ne e <1y ne
POSITIVE SUPPLY 10:
N ]s TTL CARRY G P
80 P (TTL - COMPATIBLE) [}7 NC
Ne s CARRY O P (ECL - COMPATIBLE:

DC16 DG16

Fig.1Pinconnections {viewed from top)

RESET [Tom
3 P

Do 00 B| Oo €|
DIVPE o orvee
FIF ) IF
% _& B o 7
C

o
cK_C cK_cx
CLOCK -
gt rx ¥y
1/P
1%
g ¥y a4
126k
W% 1 8iAS
REF
1 L A m
BIAS o o CARRY
CHAIN 1Lk o/P
950 950 ek 1.8x|
5
2 . 7 -5.2v n la
Ky 8 L ECL
o oP CARRY CARRY
[Tl

Fig.2 SP8735/6 logic diagram

ECL CARRY ECL T COMPATIBLE
orp

ECL ITi OR 10w COMPATIBLE

VEE -5 2V

Fig.3 ECL 1l to ECL 10K interface

s

o

I
1
|
¥ FOR A,AND B OU'PUTS R2 9.0
F

52y OR CARRY TTL OUTPUT,R: 2950

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 0°Cto +70°C
Power Supplies Vcc OV
VEE —5.2v10.25V
Value
Characteristic Conditions
Min. | Typ. Max. |Units
Clock input (pin 14)
Max. input frequency
SP8735B 600 MHz | Inputvoltage 400—-800mV p-p
SP8736B 500 MHz
Min. input frequency with '
sinusoidal I/P 40 | MHz
Min. slew rate of square wave for
correct operation down to DC 100 | V/ps
Clock inhibit input (pin 16)
High level (inhibit) —0.960, Vv Tamb = -25°C (seenote 1)
Low level —1.650| V
Edge speed for correct operation at
max. clock 1/P frequency 25 ns 10% to 90%
Reset input (pin 3)
High level (reset) See note 2 See note 2
Low level +04] V
Reset ON time 100 ns
TTL outputs A & B (pins 2 & 7)
Output high level +24 \% 10k Q resistor and 3 TTL gate
Output low level +04| V from O/P to 5V rail (see note 3)
TTL carry output (pin 11)
Qutput high level +2.4 \ 5k Q resistorand 3 TTL gates
from O/P to -+5V rail
Output low level +04 Vv
ECL carry output (pin 9)
Output high level —0.975 ) Tamp = +25°C
Output low level —1.375} V External current = OmA (See
note 4)
Power supply drain current 70 90 mA | Vee — 5.2V
NOTES

1. The clock inhibit input levels are compatible with the ECL |1l and ECL 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 Vou of +2.4V. Resetting
should be done by connecting a 1.8k Q resistor from the output of the driving TTL gate and only fanning out to the reset input of
the SPB000 series devices.

3. lhese outputs are current sources which can be readily made TTL compatible voitages by connecting them to +5V via 10k Q ie-
sistors (see Fig. 4).

4. The ECL carry output is compatible with ECL H throughout the temperature range but can be made compatible with ECL |11 using
the simple interface shown in Fig. 3.

ooy 100nsMIN

wa
30k( {18k} 10k 10% 18k
RESET T CLOCK INHIBIT
GATE atall Y b -1 I
$— CARRY

ov
1305 cLock
" % P L 0P 1 2 3 t 5 L] 7 8 9

cLock Lm 1 o/

| 2NSTTY
oate] NE
" 9 EGCALrg o ors
5 1 | R I
le20" CARRY
!EEK { TTL CARRY_
=52V
N ECLCARRY I I
Fig.5 Typical operating diagram Fig.6 Outp ut waveforms
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OPERATING NOTES

The devices are intended to be used with TTLand ECL
in a counting system — the ECL and the decade counter
being connected between voltage rails af OVand —5.2V
and the TTL between voltage rails of OV and +5V.
Provided that this is done ECL 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 capacitoris not of a UHF type, oritisconnected
to an earth point that has a significant impedance be-
tween the capacitor and the V¢ 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 30Qresistor between the
clock input and the positive supply and a 620 Qresistor
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 100V/
us. 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 10kQ 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 PNP emitter follower.
The interface is shown in Fig. 5.

A typical application is shown in Fig. 7.

+5V 0——

|auD nm:
JE— TIL
RESET—— 16

L

n

CLOCK VP
D

““D_ ] 1270
1} SPBTIS

ECL [T
DEVICE

-52v

10k 10k 10k b
—————o0
— A
-
$—C l 680
E
€80
% 13 116 4 6 9 &5
n CARRY
&7 sPi0131 2 1" sp012s | o
s 7 16wt
15 101 13710
g —
15k]
24k 680
680

Fig.7 600MHz = 32 with reset and inhibit
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@© PLESSEY
SEMICONDUCTORS

SP8740

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8740A.B& M

AC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz - 5/6

The SP8740 A, B & M are high speed programmable
+5/6 counters operating at an input frequency of up to
300 MHz over the temperature ranges —56°C to +125°C,
0°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 PE 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. Both inputs
have nominal 4.3k$) internal pulldown resistors.

The true and inverse outputs are compatibie with
standard ECL I 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
Putse | Q1 | @2 | @
1 L H H
2 L L H
3 L L L
4 H L L
5 [H_|_H_|_L
6 |fH_|_H_| H J—Extrastate

Table 1 Count sequence

= | 5= | Div
PE,| PE2|Ratio

IrITr
TICr
oo

Table 2 Truth table for control inputs

Clock ifp 1/P REF

3] NC
PE2 N
NC N
Ve

NC {do not connect)
NC Ne

ofp (03 o/ (0)

DC16 DG16

NOTE: UNUSED PINS (EXCEPT 8,9 and 11) MAY BE
CONNECTED TO Vge: THIS WILL REDUCE CLOCK
BREAKTHROUGH ON THE OUTPUTS.

Fig. 1 Pin connections

Fig. 2 Logic diagram SP8740
FEATURES

B Full Temperature Range Operation
‘A" Grade —55°C to +125°C
‘B’ Grade 0°C to +-70°C
‘M’ Grade —40°C to +856°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 Vcc — VEE 0V to +8V

Input voltage, PE inputs 0V to Voe

Input voltage, CP input 2V peak-to-peak
Output current 20mA

Operating junction temperature +150°C

Storage temperature —55°C to +150°C

ELECTRICAL CHARACTERISTICS

PE inputs — ECL 10K compatible
Outputs — ECL Il compatible

Test conditions (unless otherwise stated)
Tamb: ‘A’ grade —55'C to +125°C
‘B’ grade 0 Cto +70°C
‘M’ grade—40°C to +-85°C
Supply voltages: Vgg = +5.2V $0.25V
VE E= oV
Clock input voltage: 400mV to 800mV {p-p)

. Value . .
Characteristic Min. Typ. Max. Units Conditions
Max i/p frequency 300 MHz Vee = +6.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
Eock i/p to device o/p) 4 ns
PE input reference level . +3.9 \Y Ve = +6.2V, 25°C
Power supply drain current 45 60 mA V. =+5.2V, 25°C
PE input pulldown
Resistors 4.3 K
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q
Ve~ 09V
: 20 30
om
GENERATOR L3k ,J;LT 3
2 3 5] B 150 01y
e | o —— Y
our y w0 Q¥ SSUCY?PSF
648 PAD TO SAMPLING 20 0 F{:-‘:
SCOPE /P "
A

Fig. 3 Test circuit
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APPLICATION NOTES

When operating the SP8740 in a synthesiser loop at
300MHz, the delay time through the programmable divider

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.

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.
680
n, 2NST7I OR BCY 71
15k
ore FROM SP8740 10
m N9 e
N
Al
2] 3 mete
ECL 10k /P ml!AIL
™~
15k
1910 %0
Vee
Vgg OV
Fig. 4 33
Fig. 5
orIP
2 CONTROL /P
d L LIS e L‘n , o |
SPB740 7 0. Z 10131 & * ECL10K
CEY CE2
[ 3 47
15k 15k 15k
Vee

Fig. 6 Divide by 10/12. Control loop delay
time approximately 33 ns
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© PLESSEY

SEMICONDUCTORS

SP8741

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8741A,B& M

AC COUPLED UHF PROGRAMMABLE DIVIDERS 300 MHz = 6/7

The SP8741 A B & M are high speed programmable
+6/7 counters operating at an input frequency of up to
300 MHz over the temperature ranges —55°C to +125°C,
0°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 PE inputs. The
counter will divide by 6 when either input is in the high
state, and by 7 ‘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 4.3kS2 interna} pulldown resistors.

The true and inverse outputs are compatible with
standard ECL |l 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
Pl?lts:e Q (@ |Q
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 |tAR_{CH H 1|<'—{—Extra state

Table 1 Count sequence

—_— D'
PE: PE: Ratio
L]
HlL|s
L [n]s
H |H|6

Table 2 Truth table for control inputs

Clock ifp 1P REF

PEV NC

NC

NG

Vee

NC (do not connect)
NC

ofp 103) o)

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE
CONNECTED TO Vee: THIS WILL REDUCE CLOCK
BREAKTHROUGH ON THE OUTPUTS.  pC16 DG16

Fig. 1 Pin connections

Fig. 2 Logic diagram
FEATURES

B Full Temperature Range Operation
‘A’ Grade —55°C to +125°C
‘B’ Grade 0°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 Probagation Delay
True and Inverse Outputs Available

ABSOLUTE MAXIMUM RATINGS

Power supply voltage| Vec — VEE| 0V to +8V
input voltage, PE inputs 0V to Ve
Input voltage, CP input 2V peak-to-peak
Output current 20mA
Operating junction temperature +150°C

—55°C to +150°C
157
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SP8741
ELECTRICAL CHARACTERISTICS

PE inputs — ECL 10K compatible
Outputs — ECL Il compatible

Test conditions (unless otherwise stated)
Tamb : ‘A’ grade —55°C to +125°C
‘B’ grade  0°C to +70°C
‘M’ grade—40°C to +-85°C
Supply voltages: Vg =+5.2V £0.25V
VE E= ov
Clock input voltage: 400mV to 800mV (p-p)

Value .
h isti Units Conditions
Characteristic Min. Tvp. Max. i
Max i/p frequency 300 © MHz Ve = 5.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
(clock i/p to device o/p) 4 ns
PE input reference level +3.9 \ Ve = +6.2V, 25°C
Power supply drain current 45 60 mA Vee =15.2V, 25°C
PE input pulldown
Resistors 4.3 KQ
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q
N 09v
20 30
Oty
GENERATOR ¢ h& } ”J?I-_ 3
2] 3 s[ 01y
i 250
H z | e——
/ our 5o O ssac(;wrsp
= -
g:gp:Au.(,g SAMPLING 20 Ifm 2
Fig. 3 Test circuit
APPLICATION NOTES
et 5V)
680 T0TTL
Q. INS7710R BCY 7Y
orf o =
W S
m INgLL e
47 ¥ e
EV'
ECL 10K 1/P ? st
INSIG
15k ™~
Vee loto 20
Vg OV
Fig. 4 Fig. 5
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Ork
s o o o q
m 1
SP8TL I o RS w Bt
23] cE?
47 L7 [
15k 15k 1 5k
Vee

Fig. 6 Divide-by-12/14. Control loop delay time approximately
40ns.

When operating the SP8741 in a synthesiser loop at
[ CoNTROL 1P 300MHz the delay time through the programmable divider

“[ I“ controlling the SP8741 is approximately 16ns. As we

I 2 ° smu. a orp believe that this delay would be a severe problem with TTL,

J we strongly recommend the use of ECL.

7 The simple passive interface from the output of the

SP8741 into ECL 10K logic is defined in Fig. 4.

1 sk If TTL is required, the input interface to the PE pins,

and the output of the SP8741 into TTL, is shown in Fig. 5.

(33

Fig. 7 Divide-by-12/13. Control loop delay time approximately
30ns using SP1034.
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© PLESSEY

SEMICONDUCTORS

SP8743

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8743B& M

AC COUPLED UHF PROGRAMMABLE DIVIDER 500 MHz +8/9

The SP8743M and B are high speed, programmable + 8/9
counters operating at an input frequency of up to 500MHz
over the temperature ranges —40°C to +85°C and 0°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 reference decoupling capacitor
which is connected to ground.

The division ratio is controlled by two PE inputs. The
counter will divide by 8 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 4.3k internal pulldown resistors.

The true and inverse outputs are compatible with
standard EGL Il outputs. They may be used to drive
ECL 10K circuits by the inclusion of two resistors-as shown
in Fig. 4.

When using the dévice as a divide-by-eight prescaler the
inverse output (o/p) should be connected to a PE input.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage, [Vec — Veg! 0V to +8V
Input voltage PE inputs 0V to Ve
Input voltage CP input 2V pp
Qutput current 20mA
Operating junction temperature +150°C

Storage temperature —55°C to +150°C

CLOCK 1P 1P REF
PEI

PE2

VEE
NC{DONOT CONNECT

0-F(04)

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE
CONNECTED TO Vee; THIS WILL REDUCE CLOCK
BREAKTHROUGH ON THE OUTPUTS. DG 16

DC 16

Fig. 1 Pinconnections

FEATURES

B Operating Temperature Range:
0°Cto70°C (‘'B’ grade)
—40°C to +85°C ("M’ grade)

Self Biasing Clock Input

Wide Input Dynamic Range

Control Inputs ECL 10K Compatible

Low Propagation Delay

True and Inverse Outputs Available

O 0/P

Fig. 2 SP8743 logic diagram
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Count Sequence Division Ratio
Q| Q| Q3| Q4 9 8 8 |8
L|H|[H]|H PETI L [ L |H]|H
L] L|H|H PE2| L | H|L|[H
H L L L
H H L L
L H H L
S
[_E_ L __F_'lj<—— Extra state
H L L H
H H L H
ELECTRICAL CHARACTERISTICS
PE inputs — ECL 10K compatible
Outputs — ECL Il compatible
Test Conditions (unless otherwise stated):
Tame0°Cto —~70 C ('8’ grade) —40°Cto 4 85°C ("M’ grade)
Supply Voltage Ve = +5.2V £ 0.25V Vgg =0V
Clock Input Voltage 400mV to 800mV p-p
Value
Characteristics Units Conditions
Min. Typ. Max.
Max. i/p frequency 500 MHz Ve =+5.2V
Min. i/p frequency 40 Sinewave Input
Min. Slew rate for square wave input 100 V/us
P_ropagation delay (clock i/p to device o/p) 4 ns
PE input reference level +3.9 \ Veg =+46.2V, 25°C
Power Supply drain current 45 60 mA Vce = +5.2V, 25°C
PE input pulldown resistors 4.3 kQ
Clock i/p impedance 400 Q
{i/p to i/p ref. low freq.)
l (Vee =09V}
ko— - 20 430
L3k /7;; L3
_T,
2 |3 L
GENERATOR = ! %‘—‘Oﬁ_ﬂ:
698 PAD out o1 SSReRE
ftvontring 1 ST | N

3 33

20
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APPLICATIONS INFORMATION

Interfaces
vee
47
ECL 10k 680
i
™ é
L 0P —0 FE R

15k

orp

e

Fig. 4 Fig. §

When operating the SP8743 in a synthesiser loop at
500MHz, the delay time through the programmable divider

SP87.Y

controlling the SP8743 is approximately 12ns As we o o
believe that this delay would be a severe problem with TTL, Q
we strongly recommend the use of ECL. s 7
The simple passive interface from the output of the _ e
SP8743 into ECL 10K logic is defined in Fig. 4. mane VE_ sevn
If TTL is required, the input interface to the PE pins, T o ot
and the output of the SP8743 into TTL, is shown in Fig. 5. O

Fig. 6 SP8743 O/P to TTL 1/P. Total delay from SP8743 clock 1/P

Sub-Systems to Schottky gate O/P = 15ns typical.
CONTROL
17e
T —o o
3 1_ ] !
2 | o, * o —p ¥ e
SPB743 PRI 310131

o

7 cE 7 cE2 7
gvsu Dv Sk V5K
. VEE

* ECL 10k

Fig.7 A +32/33 application. Control loop delay time approx. 56ns.

CONTROL
1P
23
8 9 * Q 1 —o0 o/
SP87L3 SP1034
g
cr L7
15k 15k
VEE
* ECL O

Fig.8 A+16/17 application. Control loop delay time approx. 24ns using SP1034

163



SP8743

164



© PLESSEY

SEMICONDUCTORS

SP8745

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8745A,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 SP8745 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 frequency 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 1/Ps & O/Ps
Low Propagation Delay

True and Inverse Qutputs

QUICK REFERENCE DATA

B Temperature Ranges:
‘A’ Grade —55°C to +-125°C
‘B’ Grade 0°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.

ABSOLUTE MAXIMUM RATINGS

Supply voltage |[Voe — Veg| 8V

Input voltage Vi, (4.c) Not greater than the
supply voltage in use.

Output current | ¢ 20mA

Max. junction temperature +150°C

Storage temperature range —55°C to +175°C

the temperature range: the clock inputs and programming
inputs are ECL Ill-compatible while the two
complementary outputs are ECL ll-compatible to reduce
power consumption in the output stage. ECL Ifl 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 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 4.3kS2
pulldown resistors to Vg g (negative rail)

Ceck p

NC g ot cannecty

NC

°*% pete DG16

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 (top/

cP

cLock 1P { I > .

Fig. 2 Logic diagram (positive logic)
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Clock == | 5= | Div
Pulse Q|0 |0 PE, | PE; Ratio
1 L H H L L 6
2 L L H H L 5
3 L L L L H 5
4 |H|lL|[L Hi HIS
5 H H L
R AL, By Extra state
6 W H | v
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 Q; or the H—> L
transition from Qj is used to clock the stage controlling the
+5/6. The loop delay is 5 clock periods minus the internal
delays of the +5/6 circuit.

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: (A grade) —55°C to +125°C .
(B grade) 0°Cto+70°C
(M grade) —40°C to 85°C
Supply voltage (see note 1}: Vg OV

Vege -5.2v
Static Characteristics
. Value
Characteristic Units Conditions
Min. Typ. Max.
Clock and PE input voltage levels
ViNH -1.10 —-0.81 V| Tamp =+25°C,
VinL -1.85 -1.50 \% see Note 2
Input pulldown resistance, bewween
pins 1, 2, 3, and 16 and Vgg {pin 12) 4.3 K2
Output voltage levels
VoH —0.85 " Tamb = +25°C,
VoL -1.50 \Y see Note 3.
lout (external) = OmA
(There is an internal circuit
equivalent to a 2k£2 pulldown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1. The devices are specified for operation with the power supplies of Vcc = OV and VEg = —5.2V % 0.25V, which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Voc = +5V £0.25V and VEg = OV.

2, Theinput reference voltage has the same temperature coefficient as ECL 11l and ECL 10K,

3. The output voltage levels have the same temperature coefficients as ECL H output levels,
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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 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/us
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 dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as ECL Il 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 +5) 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 6 mode is forced by that clock pulse (see Fig. 4).

CONDITIONS FPEy LOW

M CONDITIONS PE ¢ LOW
cLock /P |
|

CLOCK 1iP

'
= £ 500ni
PE, f 1 = 5o .
' I e i
SET UP i - H h
TIME ' )

[
1 Ao RELEASE =} =
Q0/P H % 500

1

I

| T
CLOCK 10 —=d b '
orP DELay ! !

'
‘
'
.
1
e
T
[
- —

CLOCK "0057PU”
DELAY

Fig. 3 Set-up timing diagram Fig. 4 Release timing diagram

ov)
I,, vee

P

Vegl-52\

Fig. 5 Test circuit for dynamic measurements
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SP8745
OPERATING NOTES

The SP8745 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
iIl 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, or alternatively an
internally biased SP8742.

Vee
%
SC
SIGNAL —-i
SOURCE cLocK
70
VEg
Fig. 6 Recommended input bias for

coupling to a continuous 509s1gnal 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 interface as shown
on Fig. 7, gives the true output; the inverse can be obtained
by interchanging the Q; and E outputs. The output
interface will operate satisfactorily over the full military
temperature range (—556°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 fully-programmable counter to control the
+5/6. The loop delay can be increased by extending the
+5/6 function to, say, +20/21 or +40/41 (see Application
Notes).

168

The SP8745 device Q/Ps are compatible with ECL 11 levels
when there is no external load. They can be made
compatible with ECL Il and ECL 10K with a simple
potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatible
with ECL 11} and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL Il and ECL 10K outputs at fow
current levels to ECL Il and ECL 10K inputs,

Veei+svi!
80
Q3 NS
p—>10 T1L
15k
FROM
+5/6
m 5 N
B
Rl
Linone
INGTL
14
jot0 20
Vgg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8745 device and
TTL operating from the same supply rails)

ECL T
o/P

ECLII COMPATIBLE O/P

Vee

Fig. 8 ECL Il to ECL 111 interface



PLESSEY
SEMICONDUCTORS

SP8746

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8746 A,B& M

DC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz < 6/7

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 6or 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 |IIl -compatible while the two
complementary outputs are ECL Il-compatible to reduce
power consumption in the output stage. ECL Il 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
§2 pulldown resistors to VEE (negative rail).

Fig. 2 Logic diagram {(positive logic)

ABSOLUTE MAXIMUM RATINGS

Supply voltage [V — Veel 8V
Input voltage V, (4 .} Not greater than the
supply volitage in use.

Output current | . 20mA
Max. junction temperature +150°C
Storage temperature range —55°C to +175°C

cLock NPuT [[ o1 1] cLock INPUT

PE1 ] 0 ~e

PE2 (] 0 ne

we ] W 0~

vee ] J 0 vee

ne ] NC(DO NOT CONNECT 10 THIS PIN)
ne (] 0 e

orpio [] [l orp,

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 {top)

FEATURES

Military and Industrial Variants.

300 MHz Toggle Frequency.

Low Power Consumption

ECL Compatibility on All 1/Ps & O/Ps
Low Propagation Delay

True and Inverse Outputs

QUICK REFERENCE DATA

B Temperature Ranges:
‘A’ Grade —55°C to - 1256°C
‘B’ Grade 0°C to --70°C
‘M’ Grade —40°C to - 85°C
M Supply Voltage
|Vee — Vel 5.2v
Power Consumption 250mW Typ.
Propagation Delay 3ns Typ.
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SP8746

Clock

Pulse Q| 0 Q
1 L H H
2 L L H
3 H L H
4 L H L
5 L L L
6 H L L

I T

T WM H

Extra state

Table 1 Count sequence

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

—— | ==| Div
PEL| PE2| patio
L| | 7
H| L| 6
L| H| 8
H| H| ®

Table 2  Truth table for control inputs

The maximum possible loop delay for control is
obtained if the L - H transition from Q3 or the H>L
transition from 63 is used to clock the stage controlling the
+6/7. The loop delay is 6 clock periods minus the internal
delays of the +6/7 circuit.

Temb: ‘A’ grade —55°Cto+125°C
‘B’ grade  0°C to +70°C
‘M’ grade —40°C to +85°C
Supply voltage (see note 1): Vge OV
Vege -5.2v
Static Characteristics
Value
Characteristic Units Conditions
Min. Typ. Max.
Clock and PE input voltage levels
VINH -1.10 —-0.81 V| Tamp = +25°C,
VinNL —1.85 -1.50 \ see Note 2
Input pulldown resistance, between
pins 1, 2, 3, and 16 and Vgg (pin 12) 4.3 K2
Output voltage levels
VoH —0.85 V| Tamb = +25°C,
VoL -1.50 \ see Note 3.
lout (external) = OmA
(There is an internal circuit
equivalent to a 2k puildown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1. The devices are specified for operation with the power supplies of Vcc = OV and Vgg = —5.2V 1 0.25V, which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Ve = +5V £0.25V and Vg = 0V..

2. The input reference voltage has the same temperature coefficient as ECL 111 and ECL 10K,

3. The output voltage levels have the same temperature coefficients as ECL tl output levels,

CONDITIGNS FEy OW
a0
.ot P ]

= S0%41
FEy — .

1 i
SET UP et [
|

|

1

'
CLOCK TG —od -
o/P DELAY !

CONDITIONS PEy LOW

CLOCK 1P |

7E, 5014
[

RELEASE =4 b=

TIME !

|

|

|

- CLOCK TO
0/P DELAY

i

Fig. 3 Set-up timing diagram
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Dynamic Characteristics

SP8746

Value
Characteristic Type Units Conditions
Min. Typ. Max.
Clock input voltage levels
VINH All -1.10 -0.90, \ Tamb = +25°C,
ViNL All -1.70 -1.50 \ 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 Vius
Prapagation 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 Il 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= 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. 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 =7 mode is forced by that clock pulse {see Fig. 4}.

INCILE

T Vee 1OV

VEgl-52V)

Fig. 5

Test circuit for dynamic measurements
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SP8746

OPERATING NOTES

The SP8746 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 imputs are compatible with ECL
Il 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.

The SP8746 device O/Ps are compatible with ECL 11 levels
when there is no external load. They can be made
compatible with ECL {1l and ECL 10K with a simple
potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatible
with ECL |l and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL Il and ECL 10K outputs at low
current levels to ECL 11l and ECL 10K inputs.

Yeo

siona ——]

SOURCE cLock

VEE

ECL T
orp

€CLII COMPATIBLE C/P

" Vee

Fig. 6 Recommended input bias configuration for capacitive
coupling to a continuous §0S) signal source.

The +6/7 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 Qi and Q, 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 lecave about
10 ns for the fully programmable counter to control the
16/7. The loop delay can be increased by extending the
+6/7 function to, say, +24/25 or 48/49 (see Application
Notes)
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Fig. 8 ECL 1l to ECL 111 interface

Veot# 5v)

INSTTI
0y NS

10 11
FROM L Qﬁ

T +6/7

IN9IL
oF
5 T
3 Ymore
INSIL
L)
|910 %o

Veg OV

Fig.7 TTL to ECL and ECL/TTL interfaces (for SP8746 devices
and TTL operating from the same supply rails)



@ PLESSEY

SEMICONDUCTORS

SP8748

SP8000 SERIES

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 300MHz. 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 pro-
gramming inputs are ECL lll-compatible while the two
complementary outputs are ECL-IlI compatible to re-
duce power consumption in the output stage. ECL Il
output compatability can be achieved very simply,
however (see Operating Notes). —

The division ratio is controlled by two PE inputs. The
counter will divide by 8 when either PE input is in the
high state and by 9 when both inputs are in the low
state. Both the PE inputs and the clock inputs have
nominal 4.3k Q pulldown resistors to Vee (negative
rail).

FEATURES

B Military and Industrial Variants

M 300 MHz Toggle Frequency

B Low Power Consumption

B ECL Compatibility on All 1/Ps & O/Ps
M Low Propagation Delay

B True and Inverse Outputs

CLOCK 1P 1P REF
PE1
PE2
vee VEE

NC (D0 NOT CONNECT

0P (04) P e

NOTE: UNUSED PINS (EXCEPT 8. 9 and 11) MAY BE
CONNECTED TO Vee: THIS WILL REDUCE CLOCK
BREAKTHROUGH ON THE QUTPUTS.

DC16 DG16

Fig. 1 Pin connections (top)

QUICK REFERENCE DATA

B Temperature Ranges:
‘A’ Grade —55°C to +125°C

‘B’ Grade 0°C to +70°C

‘M’ Grade —40°C to --85°C
B Supply Voltage

Vee — Vee 5.2V
B Power Consumption 250mW Typ..
B Propagation Delay 3ns Typ.

O 0P

g
|

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

‘B’ Variant 0°C to +70°C

‘M’ Variant —40°C to +85°C
Supply voltage (see note 1) : Vec OV

Vee =5.2V
Static Characteristics
Value
Characteristics Units Conditions
Min. Typ. Max.
Clock and l;Einput voltage evels
VinNH -1.10 -0.81 V | Tamb = +425°C,
VinL -1.85 -1.50 V | see Note 2
Input pulldown resistance, between
pins 1, 2, 3, and 16 and Vee (pin 12) 4.3 K—
Output voltage levels
Voh -0.85 V | Tamb = +25°C,
VoL -1.50 V | see Note 3.
lout (external) = OmA
(There is an internal circuit
equivalent to a 2kQ pulldown
resistor on each output)
Power supply drain current 50 65 mA
NOQOTES
1. The devices are specified for operation with the power supplies of Vcc = OV and Ver = —5.2V ! 0.25V, which are the normal ECL

supply rails. They will also operate satisfactorily with TTL rails of Vcc = +5V :-0.25V and Veg = OV.
2. The input reference voltage has the same temperature coefficient as ECL Il and ECL 10K.
3. The output voltage levels have the same temperature coefficients as ECL Il output levels.

Dynamic Characteristics

Value
Characteristic Units Conditions
Min. Typ. Max.

Clock input voltage levels

VINH -1.10 —-1.10 \ Tamb = +25°C,

Vine -1.70 -1.50 \% 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/ps
Propagation delay
(clock input 10 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 11l 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 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 =~ 8 mode is forced by that clock pulse (see Fig. 3).

6. Release timeis defined as the minimum time that can elapse between a H —eL 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
Q Qz1 Q31 Q4
L H H H
L L HIH
H L L L
H H (L [L
L HI|HI|L
L L (H]L
(L L |'U_ ] H T=—Extra state
H L L H
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
Il 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 -+ 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 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 Qz and Qs outputs.

SP8748

Div
PE1 | 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 Qs or the H—L
transition from Qs is used to clock the stage controlling
the -+~ 8/9. The loop delay is 8 clock periods minus the
internal delays of the = 8/9 circuit.

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 300MHz this would
only leave about 16ns for the fully programmable
counter to control the -+ 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
Il levels when there is no external foad. They can be
made compatible with ECL |l and ECL 10K with a simple
potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatible
with ECL Il and ECL 10K. The interface circuit of Fig. 8
can also be used to increase the noise immunity when
interfacing from ECL Ill and ECL 10K outputs at low
current levels to ECL Il and ECL 10K inputs.

CONDITIONS PE; LOW

50/
cLock 1P

]
|
.
o A 0%l
PE2 (

\
.

SET UP =t -

we
I 50%/

Qop — 4/

i
(]
()
CLOCK 10—+l fm-
o ceLay Y

ZONDITIONS PEy LOW

cLock 1/p ]
i
ﬁz 50% x .

h
[

RELEASE = =
|

I
I
.
|
TIME "
! %so-/.
! 1
[l " i
i 1 i
i | CLOCK T00uTPUT
- OELAY

Fig. 3 Set-up timing diagram

Fig. 4 Release timing diagram

Ve OV
”1" cc

Lo,

Vegh-52v1

5

Fig. 5 Test circuit for dynamic measurements
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SP8748

50
SIGNAL ———I
SOURCE

cLock

VeE

ECL T
orP

ECLII COMPATIBLE O/P

—Vee

Fig. 6 Recommended input bias configuration for capacitive
coupling to a continuous 50() signal source

o+ 3V)
680
ay NS
To TIL
FROM 15K ~8/9 Qﬁ -
e ) IN9IL
i
Hal
3 Yo
IN9IL
L)
910 200
Veg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (SP874 devices and
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TTL operating from the same supply rails)

Fig. 8 ECL Il to ECL Ill interface

ABSOLUTE MAXIMUM RATINGS

Supply voltage | Vcc —Veel 8V

Input voltage Vin (DC) Not greater than the
supply voltage in use.

Output current | out 20mA

Max. junction temperature +150°C

Storage temperature range —-55°Cto +175°C




© PLESSEY

SEMICONDUCTORS

SP8750B,M SP8751B,M
11GHz

1.0 GHz

SP8750/1/2

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8752B
1.2 GHz

UHF + 64 PRESCALERS

The SP8750 range of devices are ECL
divide-by-sixtyfours which will operate at frequencies up to
1.2GHz.

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/MOS Compatible Band Change {nput
Push Pull TTL. O/P

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Ve — Ve
Input voltage, clock inputs
Band change input

Output current

Operating junction temperature
Storage Temperature

0V to +10V,
2.5V p-p
+7.2 tc —0.5V or —10mA
+30 mA to —30 mA
+150°C

—55°C to +150°C

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 their 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 che device is switched to the VHF input, 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 VRer1—V REF2:

VHF INPYT

UHF INPUT

REF 1

*REF 2

BAND CHANGE
INPUT

DC14 DG14

Fig. 1 Pin connections

VHF INPUT ———]

unF NPT ——F

T 0/P

CONTROL 5
(BAND CHANGE)
INPUT

Fig. 2 Typical application

If the UHF input only is used and the device is required
to operate with a sinewavé input below 100 MHyv, 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 acommon Vgg (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 tevel.

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 /us.

The divider is clocked on low to high transitions of
either clock input. 177



SP8750/1/2
ELECTRICAL CHARACTERISTICS

Supply voltage: 6.8V + 0.35V
Supply current: 68 mA typ., 90 mA max.

Temperature range: ‘B’ grade 0°C to +70°C, ‘M’ grade —40°C to +85°C

Clock inputs: AC coupled, self-biasing via 40082

Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current

Test conditions (unless otherwise stated):

Supply voltage: Vgg = OV, Vo = +6.45V to +7.16V

Clock input voltage: 400mV to 1.0Vp-p

Tamb = 0°C 10 +70°C (‘B grade), —40°C to +85°C (‘M’ grade)

0
0 .02V ‘;;;

*k 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 1nF unless otherwise stated.

Value .
Characteristic Type Units Conditions
Min. Typ. Max
UHF clock input
Max. input frequency SP8752 1.2 GHz | 600mV p-p input
SP8751 1.1 GHz | 600mV p-p input
SP8750 1.0 GHz [ 400mV p-p input
Min. input frequency All 100 MHz | 600mV p-p sinewave input
Min. slew rate for square wave input All 200 vius
VHF clock input
Max. input frequency All 1.0 GHz
Min. input frequency 30 50 MHz | 600mV p-p sinewave input
Band change input
High level Al 25 A
Low level 0.4 v
Low level input current All 0.8 mA at 0.4V
Max. clamp current All -3 mA at approx. —0.7V
Output
High level All 2.5 3.5 4.5 \
Low level 0.4 \Y BmA current sink
Supply current All 68 90 mA Vee = 6.8V
SAMPLING 3C0TE
50n 1/P *‘n
VHF INPUT - —e—
K
UHF INPUT _._._'
H TIL O/P
i ;J}J
] i . . i | sk
g our peS-a——=-o v ™
SAMPLING V// 1 i mn - gy,
INPUT
1 68Ve0 35V

*Connections to these pins should be made to have the

minimum series inductance.

suitable for use at 1GHz.

Capacitors should be of a type

For single input operation leave pins 8 and 14 open circuit.

Fig. 3 AC test circuit

178

Fig. 4 Application circuit




SP8750/1/2

50n
GENERATOR

TTLOIP

68V

Capacitors are 1 nf unless otherwise stated. Values should be
increased if operation below 10 MHz is desired.

For 50 mV hysteresis R1 = 36k§2 R2 = o

For 100 mV hysteresis R1 = 18k§2 R2 = 18k {2

Fig. 5 Wideband operation
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SP8770/1/2

SP8000 SERIES

HIGH SPEED DIVIDERS

@ PLESSEY

SEMICONDUCTORS

SP8770B SP8771B SP8772B
1.0GHz 11GHz 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 46.8V.

FEATURES

H Self-Biasing Clock Input

B Variable Input Hysteries Capability for
Wide Band Operation

B Push Pull TTLO/P

OPERATING NOTES

The input is terminated by a nominal 400Q 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 MHz, 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 TTL which has a common Vge
(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 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/ps.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vee—Veel| OVto +10V
Input voltage, clock input 2.5V p-p
Output current +30mA to —30mA
Operating junction temperature +1560°C

Storage temperature —55°C to +150°C

(oo NoT connect) ({8 7D vee

6] vee

« [J outpur

ReF2[]13 2[] Ve
{00 Kot connecT) [+ 1 0f] vec DG14
DC14

Fig. 1 Pin Connections

SAMPLING
COPE 50n
SOnlfP  GENERATOR

All capacitors are 1nF unless otherwise stated.

Fig. 2 AC test circuit
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SP8770/1/2

ELECTRICAL CHARACTERISTICS

Supply voltage: 6.8V + 0.35V

Supply current: 72mA typ., 95mA max.
Temperature range: 0°C to +70°C

Clock input: AC coupled, self biasing via 400 Q

Test conditions (unless otherwise stated):

Supply voltage: Vee=0V,
Veec = +6.45Vto +7.15V
Clock input voltage : 400mV to 1.2V p-p

Tamb = 25°C
Characteristic Value Conditions
Min.| Typ. Max. | Units
Max. input frequency SP8770 1.0 GHz [|400mV p-. input
SP8771 11 GHz |600mV p-. input
SP8772 1.2 GHz |600mV p-. input
Min input frequency 200 MHz | 400mV p-. sinewave input
100 MHz | 600mV p-. sinewave input
75 MHz |800mV p-. sinewave input
Min. slew rate for square wave input 200 V/us
Output
High level 25 35 45 \
Low level 04 \Y 5mA current sink
Supply current 68 90 mA  |Vee=6.8V
*in GENSEQRAAIM
UHFINPUT -
I o/P TILOIP
5
*in ®in
'K”h)' 6.8 6BV
/% 0.y

* Connections to these pins should be made to have the
minimum series inductance. Capacitors should be of a type
suitable foruse at 1GHz.

Capacitors are 1 nF unless otherwise stated. Values should
be increased if operation below 10 MHz s desired.
For50mV hysteresis R1=36kQR2=0co

For 100mV hysteresis R1=18kQR2=18kQ

Fig. 3 Application circuit
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Fig.4 Widehand operation




SP8770/1/2

PACKAGE DETAILS

Dimensions are shown thus: mm (in)
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© PLESSEY
SEMICONDUCTORS

SP8760

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8760B &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 requirementofthe control
device is only 1MHz, enabling complex functions to be
performed using LSI technologies. With suitable pre-
scalers, the controlled frequency source may extend
into the IGHz region.

The SP8760 is available in two temperature grades:
0°C to +70°C (‘B grade) and —40 'C to -+-85°C (‘M’
grade).

FEATURES

TTL/MOS Compatible Inputs and Outputg
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, 0°Cto + 70°C

Crystal Oscillator Interfaces with SL680 for
Very High Stability Applications

« coMP ouTRUT ¢ |0 @ COMP INPUT “A"

» CoMP oUTPUT 0 []2 » COMP INPUT '8
vee ] vir

CRYSTAL INPUT [} XTAL 0SC. UTPUT

CRYSTAL INPUT []5 NO CONNECTION

16,15 CLOCK INPUT & 1615 QUTPUT

NO CONNECTION (]7 1615 CONTROL

DC14 DG14

Fig. 1 Pin connections

F——O INPUTA

}——O inpuTE

outPuT'c O—roi
— PHASE /FREQUENCY

§ COMPARATOR

OuTPUTD O——

L "o
T O xTal Y
+ O output
T ode [
] O ouTPUT
croeo O CONTROL

Fig. 2 SP8760 block diagram

é

INPUT'A

|
1
|
!

INPUT'B" | I ] l l I
| |
'

ouTPUT'C

.t M
outePut'g

1

INPUT & I | | I

I | | i
1 I ' !
\ v ) )
{ | ! !
I { 1 H
1 I t )
' i ' |

uTPUT T I I I | I | I

outPUTD’

Fig. 3 Phaselfrequency comparator waveforms
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SP8760

ELECTRICAL CHARACTERISTICS
Supply voltage 5V+ 0.5V
Supply current 45mA typ

Test conditions (unless otherwise stated):

Vece =4.5V105.5V

VEE = OV

Tams 0 'Cto —70 C (B’ grade)
—40 Cto -~ 85 C ("M’ grade)

Value
Characteristic Units Conditions
Min Typ. | Max.
Power Supply Current 45 65 mA
Crystal Osc. =4
Crystal series capacitor 28 pF -at 4AMHz
Crystal series capacitor 20 pF at 10 MHz
Temperature Stability 0.2 ppm/C at 4MHz, excluding crystal
temperature coefficient.
Supply voltage stability -1 ppm/V at 4 MHz
External oscillator
drive required =1 mA See Fig. 8.
Divide-by-four output, external
current sink capability 5 mA at 0.5V
Phase/Frequency Comparator
Input current 250 350 uA at Vin = 2.4V
Output ‘'C’ current sink capability| € mA at 0.5v
Output ‘D’ current
source capability 6 at (Vge - 1.15V)
Zero phase pulse width 30 ns
Input to Output delay 40 ns
Divide by 16/15
Control input current 250 350 HA at Vin = 2.4V
Clock input current -1.0 -1.6 mA at Vin == 0.4V
Output external current
sink capability 5 mA at 0.5V
Maximum clock frequency 16 28 MHz Divide by 16
12 18 MHz Divide by 15
Clock to output delay 35 ns Qutput 1 -0

Vee

186

Fig. 4 Phase comp.divider control inputs

ABSOLUTE MAXIMUM RATINGS

Power supply Vcc - VEEOV to 410V
Output current 20mA

Operating junction temperature +150°C
Storage temperature —55°Cto +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 frequenmes up to
10MHz. The stability of the crystal oscillator is better
than +5 p.p.m. at 4MHz over the temp range 0 C to
70-C (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 KQ resistorto Vce.

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 ‘B’ edge output

‘C” will pulse to alow level while output ‘D" will remain
at a permanent low level. When the input ‘B’ 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

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. Ifthe
varactor line draws a significant current it should be
buffered using an emitter follower arrangement as
shownin 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 10KQ resistor to Vcc. Output
‘D" is an emitter follower with an internal 10KQ resistor
to VEE.

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
clockedonthe1 -0 edge of the 16/15 output. If the two-
modulus is used only as a fixed divide-by-16thecontrol
input - should be tied to Vcc. The prescaler clock input
is a current sink input with a standard 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 internal 1.5KQ
resistorto Vcc.

outeut
s

oyrput
0

Fig. 5 Low voltage charge pump and filter
Divider clock input

Fig. 6 High voltage charge pump and fiiter

a5

ov

LTt

Fig. 7 Emitter follower buffer

Fig. 8 SL680 to SPE760 interface
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© PLESSEY

SEMICONDUCTORS

SP8790

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8790 A, B &M

+ EXTENDER FOR 2-MODULUS COUNTERS

The SP8730 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 SP8790 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
TTL can control the divider. The power-saving
advantages are obvious.

The device interfaces easily to the SP8690 range of
divide by 10 or 11s. 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 TTL.

The SP8790 is available in three temperature grades :
0°Cto +70 C (SP8790B),—~40 Cto i85 C(SP8790-
M) and —55 C to +125°C (SP8790A).

The SP8790 requires supplies of OV and +5V
1:0.25V.

CLOCK LiP

clock e

VEE | COUNTER O/P

NI Cms

Fig. 1 'Pin connections

FEATURES

B Ultra-Low Power: 40mW
B Full Military Temperature Range
B /P and O/P Interface Direct to CMOS/TTL

CONTROL O/P 5
10 2-MODULUS
COUNTER

60 CMOS/TTL COMPATIBLE 1/P

NOTE * NEGATIVE GOING O/P SHOULD
‘CLOCK FOLLOWING STAGE

o LN

Lo [y == I—g ag

o/p

L]

- 3
— T, CMOS/TTL
—1 o %8 STAGE  [——5 coupaTiBLE orp

cLock  ETOCK

Fig. 2 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc—Veel
DC input voltage

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

—556°C to 150°C
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SP8790

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb: —55°Cto —125 C (A grade)
—40 Cto -85°C (M grade)
0 Cto —70°C (B grade)

Vee=--5V - 5%
VEE=0V

Clock input voltage with double complementary
drive to CLOCK and CLOCK=-300mV to 1V p-p.

Value
Characteristic Units Conditions
Min, Typ. Max
Dynamic
Toggle frequency See note 1 MHz
Min toggle frequency
with sine-wave input 20 MHz | See note 2
Min toggle frequency
with square wave input 0 Hz Slew rate 50V/ps
Clock to O/P delay
(O/P — ve going) 14 ns
Clock to O/P delay
(O/P - ve going) 28 ns
Control I/P to control
O/P delay (O/P—ve going) 20 ns 10kQ pulldown on
control O/P (See
note 5)
Clock I/P to control
O/P delay (O/P--ve going) 10 ns 10kQ pulldown on
control O/P (See
note 5)
Contro! I/P to control
O/P delay (O/P—ve going) 12 ns 4.3kQ) pulldown on
control O/P (See
note 6)
Control I/P to control
O/P delay (O/P+ve going) 9 ns 4.3kQ pulldown on
control O/P (See
note 6)
Clock to control O/P
delay (O/P —ve going) 26 ns 10kQ pulldown on
control O/P (See
note 5)
Clock to control O/P
delay (O/P —ve going) 12 ns 10kQ pulldown on
control O/P (See
note 5)
Clock to control O/P
delay (O/P—ve going) 17 ns 4.3kQ) pulldown on
control O/P (See
note 6)
Clock to control O/P
delay (O/P—ve going) 12 ns 4.3kQ pulidown on
control O/P (See
note 6)
Static
Control |/P voltage level
High state 35 10 \4 See note 3
Low state 0 1.5 \
Output voltage level
Vour 0.4 \ Sink current~—6.0mA
VoH (See note 4)
Input impedance 1.6 kQ fin==0Hz
Input vias voltage
(CLOCK and CLOCK) 2.4 \) Inputs open circuit
Power supply drain
current 8.0 1 mA
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NOTES

SP87390

1. The maximum frequency of operaticn is in excess of 60MHz when the SP8790 is used as a prescaler. The imitation ¢n this maximum
frequency is the saturating O/P stage. When the SP8790 is used as a controller its internal delays do not permit operation 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 CMOS

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 10k pulldown is the value of the input pulldown of the SP8695 with which the SP8790 can be used.

6.  The 4.3kQ2 pulidown is the value of the input pulldown of the SP8640 series SP8745 and SP8746 with which the SP8730 can be

used.

oy

SP8740

i

CONTROL /P (PIN 6 LOW) - CONTROL O/® IS A ‘| IF CONTROL I(P 15 471

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 —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.

Fig. 4 SP87390 waveforms

»elT wersefesn e
|
o . “us T
SIGNAL <10 Spgggs OF -{ R L
SOURCE s L1 o =

NOTE "HE O/P SHOULD CLUCK TME NEXT S'AGE N "nE
NEGATWE GOING EOGE FGR MAX MUM CUNTRLL oLiP T ME,

SIGNAL o
SOURCE 8n oas

Q1

SP8790 -

VEE VEE

N

o, T Vo

SP8790

SIGNAL
SOURCE YN

Fig. 5 SP8730 with SP8695 connected to give a +40/4

Fig. 6 Methods of preventing self-oscillation

TRUTH TABLE

Control Input | Div. Ratio With =10/11

0
1

M
40

Max input frequency to combination=200MHz (min.).
Power consumption of combination=120mWtyp.
Time available to control the —40/41=(40 clock periods minus

delays through the dividers) —

340ns (fin=100MHz).
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© PLESSEY

SEMICONDUCTORS

SP87%94

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8794 AB & M

<+ 8 CONTROL CIRCUIT FOR 2 - MODULUS DIVIDERS

The SP8794 is a divide by eight counter designed for
use with 2-modulus counters. It increcses 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 80or 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 I/Ps 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:
0°C to +70°C (SP87948), —40°C to +85°C (SP8794M) and
—55°C to +125°C {SP8794A).

The SP8794 requires supplies of OV and +5V * 0.25V

cLock 1P

CLOCK /P
N

N
VEE | COUNTER O/P
;

CM8

Fig. 1 Pin connections.

FEATURES

Ultra-Low Power: 40mW

Full Military Temperature Range

Direct I/P & O/P Interfacing to CMOS & TTL
Operates with 500MHz + 10/11

CMOS/TIL COMPATIBLE I/P
6

CONTROL O/P

NEGATIVE GOING OUTPUT SHOULD

0 2-MODULUS 2
COUNTER

CLOCK FOLLOWING STAGE

D GB|—1—9 0 ac
o
o _ STAGE CMOS/TTL
0 aB D OC] 3 COMPATIBLE
orP
cLock  EToCK
Fig. 2 Logic diagram.
ABSOLUTE MAXIMUM RATINGS APPLICATION
Power supply voltage | Vcc — Veg | 8V B Frequency Synthesisers
DC input voltage Not greater than supply
AC input voltage 2.5Vp-p
Output bias voltage 12v
Control input bias voltage 12v
Operating juntion temperature +150°C
Storage temp. range —55°C to 150°C
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SP8794
ELECTRICAL CHARACTERISTICS

Test conditions {unless otherwise stated):
Tamb: ‘A’ grade —55°Cto +125°C
‘B’ grade 0°C to +-70°C
‘M’ grade —40°C to +85°C
Vee = +5V 156%
VEE=0V
Clock input voltage with double complementary drive
to CLOCK and CLOCK = 300mV to 1V p-p.

Value
Characteristic Units Conditions
Min. | Typ. | Max.
Dynamic
Toggle frequency 120 MHz | SP8794 as a prescaler (see note 1)
40 MHz | SP8794 controlling a 2-modulus
divider (see note 1)
Min. toggle frequency with sinewave input 20 | MHz|See note 2
Min. toggle frequency with square wave input 0 Hz |Slew rate > 50V/us
Clock to O/P delay (O/P —ve going) 18 ns
Clock to O/P delay (O/P +ve going) 32 ns
Control I/P to control O/P delay {O/P —ve going) 20 ns | 10kS2 pulldown on O/P, see note 5
Control |/P to control O/P delay (O/P +ve goipg) 10 ns | 10kS2 pulldown on O/P, see note 5
Control I/P to control O/P delay (O/P —ve going} 12 ns (4.3k$2 pulidown on O/P, see note 6
Control I/P to control O/P delay {O/P +ve going) 9 ns [4.3kS2 pulldown on O/P, see note 6
Clock to control O/P delay {Q/P —ve going) 30 ns | 10kS2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P +ve going) 16 ns | 10k§2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P —ve going) 21 ns |4.3kS2 pulidown on O/P, see note 6
Clock to control O/P delay {O/P +ve going) 16 ns |[4.3k€2 pulldown on O/P, see note 6
Static

Control I/P voltage levef

High state 35 10 V |[See note 3

Low state 0 1.5 \
Output voltage level

VoL 0.4 V |Sink current = 6.0mA

VoH (see note 4) 12 V |See note 4
Input impedance 1.6 kS |fin = OHz
|/P bias voltage {CLOCK & CLOCK)
Power supply drain current

NOTES
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.
. VoK wil! be the supply voltage that the output pull-out resistor is connected to. This voltage should not exceed 12V.
The 10k $2 pulldown is the value of the input pulldown of the SP8695, with which the SP8794 can be used.
. The 4.3k§2 pulidown 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.

oo
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Fig. 3 CMOS and TTL compatible control I/P.

SP8794

TRUTH TABLE .
Div. Ratio with + 10/11

Control |/P

0 81
1 80

Max input frequency to combination = 200MHz {min.).
Power consumption of combination = 120mWtyp,

Time available to control the +80/81

= 80 clock periods mjnus delays through dividers
=740ns (f;, = 100MHz)

CONTROL O/P
(PINGLOWE ~

N
CONTROL O/P 1S A'Y IF CONTROL I/P IS At

Fig. 4 SP8794 waveforms

APPLICATION NOTES

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.

-(, T‘..;- counor TQ(.X.
e oS/t
SIGNAL " spagss s"w coueaiBiE 0%
SOURCE ous 1 g

NOTE 1ME VP SMOULD CLOCK THE WEXT STAGE ON TnE
MEGATIVE GOMG EOGE FOR Maxioum CONTAOL LOOP TheE

Fig. 5 SP8794 with SP8695 connected to give a low power +80/81

Tm o
[cLocx ciocx
svuss SPBISL
s cvoer

SIGNAL
SOURCE

conraol T"‘ el
or

e
fcoce o) cioce o
SiGNAL sPasss sPaTsL
SOURCE Inas o el
s} ”L
e

Fig. 6 Methods of preventing self-oscillation.
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@ PLESSEY
SEMICONDUCTORS

The PECL Il series of monolithic integrated logic circuits
are a direct second source of the Motorola MECL Il series.
The 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.

PECL Il 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
Internally temperature compensated

FUNCTIONS AND CHARACTERISTICS @ Vcc = 0V, Vg = —5.2V, Ta = +25°C

ECLII

SP1000/1200 SERIES

ECLII

Type . DC output .
= = Function loading Propagation | Total power
0Cto |-55Cto factor, delay dissipation
+75°C | +125°C each output ns typ. mW typ.
SP1001 SP1201 { Single 6 1/P gate, 3 OR O/P with pulidowns 25 4.0 115
3 NOR O/P with pulidowns
SP1004 SP1204 { Dual 4-1/P gate, 2 OR with pulldowns 95
2 NOR with pulldowns
SP1007 SP1207 | Triple 3-1/P gate, 3 NOR with pulldowns / 110
SP1010 | SP1210 | Quad 2-1/P gate, 4 NOR with pulldowns 45 115
SP1013 SP1213 |85 MHz a.c. coupled J-K flip-flop 6.0 125
SP1014 SP1214 |Dual R-S flip-flop (+ve clock) 140
SP1015 SP1215 | Dual R-S flip-flop {—ve clock}
SP1016 SP1216 | Dual R-S flip-flop {single rail, +ve clock) 4
SP1020 SP1220 | Quad line receiver 4.0 115
SP1023 | SP1223 |Dual 4-1/P OR/NOR clock driver 2.0 250
SP1026 | SP1226 |Dual 3-41/P Transmission line and clock driver 2.0 140
SP1027 SP1227 | 120 MHz a.c. coupled J-K flip-flop 4.0 250
SP1030 SP1230 | Quad exclusive OR gate 5.0 130
SP1031 SP1231 |Quad exclusive NOR gate 5.0 130
SP1032" | SP1232°[ 100 MHz a.c. coupled Dual J-K flip-flop 4.5 180
SP1033 | SP1233 [Dual R-S flip-flop (single rail, —ve clock) 6.0 140
SP1034 SP1234 | Type D flip-flop 4.0 185
SP1035 SP1235 | Triple line receiver y 5.0 140
SP1039"* | SP1239% Quad level translator (PECL to saturated logic) 7 (DTL) 12 . 200
SP1048 | SP1248 |Quad 2-1/P NAND gate 25 5.0 130

* In 16— lead D.I.L. All other types are in 14— lead D.I.L.
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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 |;, 100uA 100uA
Input leakage Ig 0.2uA TuA 0.2uA 1A
Output voltage?
Logic ‘1" (Vgn) {—0.990|-C.825| —-0.85| —-0.70 |-0.70 | —0.53 {-0.895{-0.74 |-0.85| —0.70 | —-0.775|~0.615
Logic ‘0’ (Vo) |-189 |-158 |-18 | -15 |-172]1-138 |-183 |-1525|-18 | -15 |—-1.76 |-1.435
NOTES

1. The above characteristics apply untess otherwise stated under individual product information,
2. Outputs without pulldown resistors are tested with 1.5k€2 resistor to Vg, and Vg limits apply from no load (0 mA) 1o full load

(-2.5mA).

3. General parameters only apply 1o Lasic gates and flip-flops.

Test Conditions

Test Voltage/Current Values
Test Vi (V) Viy (V) VIH {(max.) Vee (V) I
Temp. (V) {m.Ad.c.)
°c Min. Max. | Min. I Max.
—55 —52t0~-1.405 | —1.165t0 —0.825 - —5.2 -2.5
+25 to —1.325 —-1.025 to --0.700 —0.700
+125 to ~1,.205 | —0.875t0 —0.530 -
0 to ~1.350 | —1.070 to —0.740 -
+25 to —1.325 | —-1.025to —0.700 -0.700
+75 to —1.260 | —0.950 t0 —0.615 -
SP1001/5P1201 SP1004/SP1204
6-INPUT GATE DUAL 4-INPUT GATE
(1) 1
(2) 4 1(25) 2 5125
{2) § 2 (25} (m 3 —~ 61(25)
(2) 6 3 (25) 1) & —
(2) 8 11{25) (1) 10
(2) 9 12(25) m 11—Lw 9 (25)
(2} 10 L———13(25) 12 ) 8 (25)
1 L+5+6+8+9+10 (1)|3J
M=z=4+5+6+8+9+10 -1 ¥ 273 %2
6=1+2+3+¢
tpd =4.0 ns tpd =4.0ns
Pp=115mW Pp = 95mW
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SP1007/5P1207
TRIPLE 3-INPUT GATE

SP1010/SP1210
QUAD 2 INPUT NOR GATE

1 (M 1 —
3 (25)
(2 4 (25) 2 —dq
(3 s
6 (25)
s ] >
1 6 9 (25)
m 9
(a in 1w
(1)123}0—10 (25) (1) 12 ———
(13 P 11 (25
L =1+2+3 —_—
3=1+2
tpd =4.0ns tpd =4.5ns
Pp=110mW Pp=115mW
SP1030/SP1230 SP1031/SP1231

QUAD EXCLUSIVE OR GATE

DOC (nput Loading Factor:-
Pins1,6,8,13=15
Pins 3,4,10,11 =1

DC Output Loading Factor = 25

tpd = 5.0 ns typ

Power Dissipation = 130 mW typ

QUAD EXCLUSIVE NOR GATE

DC Input Loading Factor:
Pins 1,6,8,13=15
Pins 3,4,10,11 =1
DC OQutput Loading Factor = 23
Power Dissipation = 130 mW typ
tpd = 5.0 ns typical

SP1048/5P1248
QUAD 2-INPUT NAND GATE

{1-5) 1 ‘

w3 2 (25)
m 4 1
15) 6 5 (25)

(15) 8
(1) 10

9 {25)

mnn
(1-:5)13

12 (25)

o

2=1e3

tpd =5.0ns
Pp =130 mW

SP1023/SP1223
DUAL 4-INPUT CLOCK DRIVER

13) 2

13) 3 6 (25)
(3) L§ﬁ1 (25)
13) s

39

(3 1023_\3——8 (25)
3" 13 (25)
(3)12 —j_/

6=2+3+4+5
1=22+3+4+5
tpd =2.0ns

Pp =250 mW
N.M. =150 mV

199



ECLII

SP1026/SP1226
DUAL 34-INPUT
TRANSMISSION LINE

S$P1039/SP1239
QUAD LEVEL TRANSLATOR

AND CLOCK DRIVER ECL 1'5) 3
( 2 (7 DTL}
(3) & (ECL 1’5} 4
3 (25)
s 2 (25) (ECL 1'5) §
3) 6 ( :___:D—— 7 (7 OILY
(ECL 1'5) 6
(3) 8
(ECL 15) 1
(3 9 12 (25) LTS :D——mn oTL)
(3} 10 13 (25) (ECL 15) 12
(3 n
(ECL 15) 13
[ 15 {7 DTL)
3:445+6 (ECL 15) 14
2:4+5+6
— Power supply
20 =3+e connections:
tod =2.0ns . _
P Pin1 =+5.0V
Pp = 140 mW tpd =12 ns PINg - 5.2V
N.M. =150 mV Pp =200 mW Pin 16 = OV
SP1013/SP1213
i 2 AC-COUPLED J-K FLIP/FLOP
(85 MHz TYP.)
1
3 CLOCKED J—K OPERATION
M 4 - py = p—
0s J Q 13(25) J o an+i
s ° ° ™ an
(1 6 [¢] o o an
V] 1 / 1
1
e 1 0 — 0
{9 - = 1 1 —/ an
K Q 1(25)
(1) 10 R ® = Don't care
mnn R—S OPERATION
n+1
e —J R s e
- = _ 0 1 1
The J and K inputs refer to logic levels whereas‘the CQ 1 0 4]
input refers to dynamic logic swings. The J and K o 0 an
inputs should be change_d to logic ‘1’ only while Cp is 1 1 ND
in the logic ‘1'_state. {Cp maximum “1° level = V¢c ~ -
—0.6V). Clock Cp is obtained by tyingone Jand one  t54 =6.0 ns ND = Not defined
K input together. Pp =125 mwW
SP1014/SP1214 SP1015/SP1215
DUAL CLOCKED R—S FLIP/FLOP DUAL CLOCKED R--S FLIP/FLOP
{POSITIVE CLOCK]) {NEGATIVE CLOCK)
SP1014/1214
[ R s an+1
1 1] 0 an
. R— b—2 (25
{15} 6 S Q (25) 1 pt 1 3
e ——-yc 1 1 0 0
_ 1 1 1 ND
{1-5)5——R QpF——1 (25} o ] [} an
¢ = Don't care
SP101511215
c S an+1
(1-5)8 ——§ S apb——12(25) ° o o an
nio—-ic 0 o 1 1
(o [¢] 1 0 0
(1-5) 9 ——R Qp——131(25) 0 1 1 ND
thd =6.0ns 1 ® ° an
Pp = 140 mw -

ND = Not defined
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SP1016/SP1216 SP1033/SP1233
DUAL CLOCKED, SINGLE RAIL DUAL CLOCKED, SINGLE RAIL
R-S FLIP/FLOP R—S FLIP/FLOP
(NEGATIVE CLOCK) {POSITIVE CLOCK)
1-5) 5 ——D QF—1 (25 SP1016/1216
c D an+1
0 ] an
(1) &4 ——¢C Ob—2 (25 0 1 an
1 0 0
1 1 1
SP1033/1233
(15) 3§ ———D Qf——13 (25} c b an+1
1 0 an
= 1 1 an
(1) 10—C QpF——12(25) 0 0 0
tpg =6.0ns 0 ' !
Pp =140 mW
SP1027/SP1227
AC-COUPLED J-K FLIP/FLOP
(127 MHz TYP.)
(2) 2 I ——
23 CLOCKED J—-K OPERATION
{ = = e
J | K Cp an+1
(2) & -
I ab—mes s | T\ an
(2) 5 [1] 0 Y s an
2) 6 0 L A 1
1 [ N 0
2) 8 1 1 an
(2) 9 _ 3 6=D
K F—— 1 (25 = Don't care
2 10 R 25)
(2} 1
2) 12
R~-S OPERATION — _ —
a n 1 The J and K inputs refer to logic levels whereas the Cp
S Q input refers to dynamic logic swings. The J aﬁd K
0 1 1 inputs should be change_d o logic ‘1’ only while Cp is
1 [} [ in the logic “1' state. (Cp maximum ‘1° level = Vg
V] ] Qn :O.GV). Clock Cp is obtained by tying one J and one
1 1 ND K input together.

ND = Not defined

tpd=4.0ns
Pp =250 mW
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SP1032/SP1232
100MHz, AC-COUPLED
DUAL J-K FLIP/FLOP
{1) 2 ——R QpF——1 (25) - -
= Jp - Kp TRUTH TABLE
{1y 3 —K = =
Jo Kp an+1
(2) &4 C
"'s - Pin No. * * 1&15
—J
( _ 0 0 an
(1 6 S Q 7 (25) 1] 1 0
1 0 1
1 1 an
(1) 10 —S QF—15 (25)
mn 7 All Clock/R—S inputs are at a ‘O Level,
R—S TRUTH TABLE
(2)12——C
_ R S Qn+t
{1} 13 ——K
R _ Pin No. 28 14 6&10 1815
16— QpF—
(1) 9 (25) ) o an
1
CLOCKED J—-K TRUTH TABLE 1 0 0
— — 1
J K Clock Qn ! ND
. . 4812 1&15 All 3-K inputs and Clock inputs are
A A 0 an static
0 0 1 an ND = Output state not defined
0 1 1 1
1 0 1 0 - = . . .
1 1 an The J and K inputs reVeL to logic levels while the clock input refers to dynamic
! logic swings. The J and K inputs should be changed to a logic ‘1’ only while the
«AnyTor R input ciock input is in a logic "1’ state {Clock maximum ‘1" ievel = Voo —0.7Vi.
Al other J — K inputs and the R—S inputs are ata ‘O’ tpd = 4.5ns
Leve! Pp = 180mwW
A = Either logic level will result in the desired output. NM = 150mV
SP1034/SP1234
TYPE D FLIP/FLOP
(6} 5 Pp = 185 mW using external 600§2 pulldown resistors
= 240 mW using internal pulldown resistors,
S
6 ——C Qfb—————21(25
Ry p——12 R~S TRUTH TABLE
m 8 ——c2 ! -
Rifb——n R s aQn+1 agn+1
(2)10 ———D R QpF———-3 (25} Pin No. 4 5 2 3
0 0 an an
6) 4 ) 1 1 )
1 0 0 [
1 1 ND ND
ND = Not defined
CLOCKED TRUTH TABLE
D C qn+1 gn+1
Pin No. 10 6or8 2" 3
0 0 an an
1 ) an an
0 1* [ 1
1 1~ 1 ]
* A 'V’ or clock input is defined for this flip-flop as a
change in level from low to high.
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-

L

SP1020/SP1220
QUAD LINE RECEIVER

M

3 (25)
(1 5

4 (25)
m s :D—

10 (25)
9
(112

1 (25)

tpd =4.0ns
Pp =115 mW

SP1035/SP1235
TRIPLE LINE RECEIVER

m 34 1 (25)
8

T 2 (25)

s~ 8 (25)

s -2

(110 =2 12(25)

mn -8 13 (25)

TRUTH TABLE
VBB [—— 9 INPUTS [ QUTPUTS
A ] B _|OR[NOR
1, Ve | 1 0
0 |vgg| O 1
Vesl 1 | o | 1
thd =5.0ns
Pp;=140mw Veg| 0 | 1] ©

LOGIC DIAGRAMS

The logic diagrams describe the circuits of the PECL 11
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 (tpy). and typical
power dissipation per package given in the characteristics
table demonstrate series compatibility.

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 |l circuits contain internal bias networks, ensuring
that the transition point is always in the centre of the
transfer characteristic curvcs over the temperature range.

Ve = pin 14 and Vgg = pin 7 for all devices (14- lead
D.J.L.) except SP1032/1232, and SP1039/1239
where Vcc = pin 16 and Vgg = pin 8 (16-lead D.1.L.}

DIFFERENTIAL
AMPLIFIER

NE TWORK

Vee=ov

Q@ EmTTER
FOLLOWER

el

[Ij l / For lpgic "1’ input, NOR output = —1-60V

Logic ‘1" = —0-75V (V)

OR output = —0-75V
ﬁ For logic ‘0’ input, NOR output = —0-75V

Logic "0’ = —1-60V (Vy )

SIGNAL INPUT |:"}—

|\ OR output = —1:-60V
:,— NOR’
OuTPUT
-O
Yy
h 4

k40

—29.
oR
URO Ro OUTRUT

BASIC PECL GATE CIRCUIT

Veg = =5 2V

CIRCUIT DESCRIPTION

The PECL 11 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 Il 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 amplifier, 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 Vgg with Vg =
Gnd.

SYSTEM LOGIC SPECIFICATIONS

The nominal output logic swing of 0.85V then varies
from a low state of Vi = —1.60 V to a high state of Vi =
—0.75 V with respect to ground.

If Positive logic is used when reference is made to.logical
zeros or ones then

‘0'=-160V

1=—075y"YP

Dynamic logic refers to a change of logic states.
Dynamic ‘Q" is a negative going voltage excursion and a
dynamic ‘1’ is a positive going voltage excursion,

CIRCUIT OPERATION

An internal bias of —-1.175V 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 Rg is supplied by the internally biased
transistor, A drop of 0.85V occurs across Rca. The OR
output then is —1.60 V, or one Vgg drop below 0.85 V.
Since no current flows in the ‘signal input’ transistor, the
NOR output is a Vgg drop below ground, or —0.75 V.
When a logical ‘1’ level is applied to the ‘signal input’ the
current through Rgp is switched to the ‘signal input’
transistor and a drop of 0.85 V occurs across R¢y. 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 Vgg.

BIAS VOLTAGE SOURCE

The bias voitage 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

Ratings above which device life may be impaired

Power supply voltage (Vg = 0) (Vee)
Lnput voltage (V¢ e = 0)

QOutput source current

Storage temperature range

Recommended

Maximum
performance may be degraded

—10V d.c.

(Vin)  Oto Ve,

(to) 20mA d.c.

(Tog) —65°C to +175°C

ratings above which

Operating temperature range

SP1000 0°Cto+75°C
SP1200 —55°C 10 +125°C
A.C. fanout* (gatgs and flip-flops) 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)

| 12:70/14.22 4:19/4:70
(0+500/0+5601 (0+165/0+185)

8:10 /8.33
{0+318/0-328)
o
_llo2sio2

67010/5-640}

863/9+39
(G-34070-3701

4.83/5:33 PC.D.
10-136/0+2101

0-41 /0-53
—l 10-016/6-021

o210 R
419/4-70 g
0165701857 2 ES
221, ¢l8
0.,
M pibd
“O3g7 2|0
TOH 1
o g z=—
—]
—— |
9
o ____'__{
32 —=
oo o §
] 208
Ole
12-70/14-22 ©0-25/1:02 ®|m
(0-500/0-560) ' 10-010/0-040] o
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2:41/2-67(0-095/0105}
NON ACCUMULATIVE

18-80/2057
(074/0-81)
SIZMAX 12.70MAX I
~ 0321 (0-500) S 5
2 nio |8
3 o w|T
5 S
S 3
= o oo =8
e searnvs pave 3 — g
0206030 o
.00
(0008/0-012) 041/051
0016/0-020)
762 (0-3C0}
NOMINAL CRS.

14 LEAD DILMON

[ =i}
I
o

e
L-2.41/2:67(0-095/0105)
NON ACCUMULATIVE
19.81/20.57
(0-780/0 810)
58 4MAX 12.70MAX o
10.230) = 10-500! 8
3 RlQ
S IR
9] o8
8 oL
N SEATING PLANE «
| .020/030 _
(0-008/0012) 0 41/0 51
(0-016/0-020)
7-62 (0-300)
NOMINAL CRS.

16 LEAD DILMON
DC16
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617/ 668
(0-243/0-263)

18.92/19-94

(0-745/0-785)
o
[ ] 2
B
= W= = S g
= )
O wia
| 076/0-86
T6-030/0-034) -25/0-30
10-010/0-012}
/2:57 0-43/0-53

10-099/0-101})

0-017/0-021) 15° MAXTIO-3TNOM
NOM. NON - ACCUMUL ATIVE

14 LEAD CERAMIC DIL
DG14

6:17/6-68
(0:243/0-263)
I 16;
@
@ & 18.92/19-94
s 10-745/0-785) §
b3 ol
Al 8o 9
< Z|w
2 z
2[3 ]
619 3 e
§
= 1
B 0:76/0:86 J © 41/0-51 i 152 MAX.
als 10-03670-634) 15-C16/0+020)
~12 7oz~ 0:25/0-30
Ly - 0.010/ ©-01
&= 2.49/2-59 (0-30) {o-o1070-012)
o 10-098/0-102] NON-ACCUMULATIVE CRS. NOM.,

16 LEAD CERAMIC DIL
DG16
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1306/13-87
0-514/0-546)
[
31-45/32-61 —
(1.238/1-284) o
o
] 3
=2 ©0-25/0-30 a2
alé ‘]'5_0\0/0'01_2) a2 9.,
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ordering information

U.K. ORDERS

Orders for quantities up to 99 received by Plessey 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:
Plessey Semiconductors
Cheney Manor
Swindon
Wilts. SN2 2QW
Tel : (0793) 36251
Telex: 449637

OVERSEAS ORDERS

Products contained in this Databook can be ordered from your listed Plessey
Office. Agent or Distributor.

PLESSEY SEMICONDUCTORS IC TYPE NUMBERING

Plessey Semiconductors integrated circuits are allocated type numbers which
must be used when ordering. The Pro-Electron code is used to identify package
outlines.

CM — 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.

215



216



Plessey
Semiconductors
world-wide



PLESSEY SALES REPRESENTATIVES:

ALABAMA: Huntsville (205) 883-9260 REMCO
ARIZONA: Phoenix (602) 997-1042 ELTRON

Phoenix {602) 956-5300 The Thorson Company
CALIFORNIA: 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
COLORADO Denver (303) 759-0809 Thorson/Denver
CONNECTICUT: Mitford (203) 878-3755 Wayland Engineering Sales
FLORIDA: St. Petersburg (813) 894-8240 Kirkwood Associates
ILLINOIS: Elk Grove Village {312) 439-9090 R-TECH
KANSAS: Kansas City (913) 649-4000 Engineering Services Company
MARYLAND: Ellicott City (301) 465-1272 Applied Engineering Consultants

(301) 953-2808 Applied Engineering Consultants

MASSACHUSETTS: Wayland (617) 655-6080 Wayland Engineering Sales
MICHIGAN: Detroit (313) 357-0355 Luebbe Sales Company
MINNESOTA: Minneapolis (612) 944-3034 Technical Associates, Inc.
MISSOURI: St. Louis (314) 997-1515 Engineering Services Company
NEW YORK: Plainview (516) 681-3155 Robert Smith Associates

Springvalley (914) 354-6067 Robert Smith Associates

Skaneateles (315) 685-5731 Robtron Inc.
NORTH CAROLINA: Raleigh (919) 872-3843 REMCO
OHIO: Cincinnati (513) 8714211 Luebbe Sales Company

Cleveland (216) 333-0425 Luebbe Sales Company

Dayton (513) 294-0426 Luebbe Sales Company
QONTARIO: Islington (412) 626-3805 MacKay Associates
PENNSYLVANIA: Pittsburgh (412) 468-4019 Luebbe Sales Company

Huntingdon Valley (215) 947-5641 Dick Knowles Associates
TEXAS: Fort Worth (817) 640-9101 W. Pat Fralia Company, Inc.

Houston (713) 772-1572 W. Pat Fralia Company, Inc.
VIRGINIA: Arlington (703) 524-6630 Applied Engineering Consultants

Woodbridge (703) 550-9429 Applied Engineering Consultants
WASHINGTON: Olympia (206) 866-2001 Bergford & Associates

PLESSEY DISTRIBUTORS:
{Dial direct for orders under 100-pieces and faster delivery.)

CALIFORNIA: 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
ILLINOIS: . Chicago (312) 279-1000 Semiconductor Specialists
INDIANA: Indianapolis (317) 243-8271 Semiconductor Specialists
MARYLAND: Ellicott City (301) 465-1272 Applied Engineering Consultants
MICHIGAN: Detroit (313) 255-0300 Semiconductor Specialists
MINNESOTA: Minneapolis (612) 854-8841 Semiconductor Specialists
MISSOURI: Hazelwood (314) 731-2400 Semiconductor Specialists

Kansas City (816) 452-3900 Semiconductor Specialists
NEW YORK: Plainview (516) 822-5357 Plainview Electronics Supply Corp.
OHIO: Dayton (513) 278-9455 Semiconductor Specialists
PENNSYLVANIA: Pittsburgh (412) 781-8120 Semiconductor Specialists
TEXAS: Dallas (817) 649-8981 PATCO Supply
WISCONSIN: Milwaukee (414) 257-1330 Semiconductor Specialists

Bill Bradford,
Western Regional Sales Manager,
PLESSEY SEMICONDUCTORS,
1641 Kaiser,

Irvine, CA 92714 .
(714) 540-9979 / TWX: 910-595-1930
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PLESSEY REGIONAL OFFICES:

Louis A. Scalzo,
Midwestern Regional Sales Manager,
PLESSEY SEMICONDUCTORS,
9950 W. Lawrence, Suite 119,

Schiller Park, IL 60176

(312) 678-3280/3281 / TWX: 910-227-3746

Bernie Erde,

Eastern Regional Sales Manager,
PLESSEY SEMICONDUCTORS,

170 Finn Court,

Farmingdale, NY 11735

(516) 249-6446 / TWX: 510-224-6124



sales offices

FRANCE Plessey France S.A., 16/20 Rue Petrarque, 75016 Paris. Tel: 727 43 49 Tx: 62789
ITALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37347
SCANDINAVIA Svenska Plessey A.B., Alstromergatan 39, 4tr, S-112 47 Stockholm 49, (P.0. Box 49023 S-100 28 Stockholm
49) Sweden. Tel: 08 23 55 40 Tx: 10558
SWITZERLAND 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: 910 595 1930
Plessey Microsystems, Semiconductor Products Divn., 4825 N. Scott Street, Suite 308 74A, Schiller Park, IIl. 60176
Tel: (312) 671 4554 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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agents

AUSTRALIA Plessey Ducon Pty. Ltd., P.0. Box 2, Christina Road, Villawood, N.S.W. 2163. Tel:72 0133 Tx: 20384

AUSTRIA Plessey GmbH., Rotenturmstrasse 25, Postfach 967, A-1011 Vienna. Tel: 63 45 75 Tx: 75 963

BELGIUM & LUXEMBOURG Plessey S.A., Chausee de St. Job 638, Brussels 1180, Belgium. Tel: 74 5971. 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., llford, Essex, IG1 4AQ England.
Tel: 01-478-3040. Tx: 23166

EIRE Plessey ireiand Ltd., Mount Brown, Gid Kiimainham, Gubiin 8. Tei: 75 84 5i/2.

HONG KONG Plessey Co. Ltd., Room 1002, Cennaught Building, 54-46 Connaught Road C, (P.0. Box 617) Tel: 5-452145.
Tx: 74754

JAPAN Cornes & Co Ltd., Maruzen Building, 2 Chome Nihonbashi-Dori, C.P.0. Box 158, Chue-ku, Tokyo 103. Tel: 272-5771.
Tx: 24874

Cornes & Co Ltd., Marden House, C.P.0. Box 239, Osaka. Tel: 532-1012/1019. Tx: 525-4436

NETHERLANDS Plessey Fabrieken N.V., Van de Mortelstraat 6, P.0. Box 46, Noordwijk. Tel: 01719 19207. Tx: 32008

NEW ZEALAND Plessey (N.Z.) Ltd., Ratanui Street, Private Bag, Henderson, Auckland 8. Tel: Henderson 64 189. Tx: 2851

PORTUGAL Plessey Automatica Electrica, Portugesa S.A.R.L., Av. Infant D. Henrique 333, Apartado 1060, Lisbon 6. Tel:
31317379 Tx: 12190

SOUTH AFRICA Plessey South Africa Ltd., Forum Building, Struben Street, (P.0. 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

ann
X: 4031
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distributors

FRANCE Scientech, 11 Avenue Ferdinand Buisson, 75016 Paris. Tel: 609 91 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 A/S., Ostre Aker Vei 99, Veitvedt, Osle 5, Norway. Tel: (02) 15 00 90 Tx: 11363
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 2TU Tel: 0532 636311 Tx: 55147
Gothic Electronic Components, Beacen House, Hampton Street, Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731
Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road, Yiewsley, West Drayton, Middlésex. Tel: 08954 46415
Tx: 21958
SDS Components Ltd., Hilsea Industrial Estate, Portsmouth, Hampshire PO3 5JW. Tel: 0705 65311 Tx:86114
For T.V. circuits only:-
Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks SL1 4XU Tel: (0753) 31700 Tx: 847571
C.P.C. Ltd., 194-200 North Road, Preston PR1 1YP. Tel: (0772) 55034 Tx: 677122
USA Semiconductor Specialists, P.0. Box 66125, 0"Hare Internatl. Airport, Chicago, Ili. 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 Quickborn, Harksheiderweg 238-240. Tel: (04 106) 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
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