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The following devices are available onfy in DILMON package
(code DC): SP8613/4/5/6, SP8617/9, SP8634/5/6/7,
SP8665/6/7, SP8675/6/7 and SP8735/6. All other SP8000 series
_ devices in dual-in-line packages are available in ceramic DIL (code
DG).
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This publication is issued to provide outline information only and (unless specifically agreed to
the contrary by the Company in writing) is not to form part of any order or contract or be
regarded as a representation relating to the products or services concerned. We reserve the right
to alter without notice the specification, design, price or conditions of supply of any product or
service.
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DEVICE TYPE

PROCESS CONTROL CIRCUITS

SP520B Gray code multiplier 11
SP521B Binary rate multiplier 15
SP522B Phase lock, divider and comparator 19
SP530A Dual 3-1/P AND/NAND gate 25
SP531A Dual 2-1/P OR gate 29
SP532A Complex latch 33
SP533A Versatile timing element 37
SP534A Complex gate 41
INTERFACE CIRCUITS

SP701A MOS analogue switch driver 45
SP703A MOS logic and clock driver 45
SP703B MOS logic and clock driver 45
SP704A MOS logic and clock driver 45
SP705B Crystal oscillator circuit 49
SP721B Balanced line driver 51
SP722B TTL driver 51
SP724B Dual TTL driver 51
SP750B High speed comparator 55
SP761B 5 relay drivers, 150mA 59
SP762B 5 relay drivers, 200mA 59
SP763B 10 relay drivers, 50mA 63
SP764B 10 relay drivers, 150 mA 63
SP765B 10 relay drivers, 200mA 63
SP1404B 5 relay drivers, high voltage O/P, 50V/50mA 69
ECL 10 K LOGIC CIRCUITS

SP10,000 series 71-87
ECLIIl LOGIC CIRCUITS

SP1648 Voltage controlled oscillator 89
SP1650 Dual A/D comparator, Hi-Z 95
SP1651 Dual A/D comparator, Lo-Z 95

SP1658 Votage controlled multivibrator 97



ECL!I LOGIC CIRCUITS continued...

SP1660 Dual 4-1/P OR/NOR gate Hi-Z 101
SP1661 Dual 4-1/P OR/NOR gate Lo -Z 101
SP1662 Quad 2-1/P NOR gate Hi-Z 105
SP1663 Quad 2-1/P NOR gate Lo-Z 105
SP1664 Quad 2-1/P OR gate Hi-Z 107
SP1665 Quad 2-1/P OR gate Lo-Z 107
SP1666 Dual clocked R-S Flip-Flop Hi-Z 109
SP1667 Dual clocked R-S Flip-Flop Lo-Z 109
SP1668 Dual clock latch Hi-Z 113
SP1669 Dual clock latch Lo-Z 113
SP1670 Master-slave D Flip-Flop Hi-Z 117
SP1671 Master-slave D Flip-Flop Lo-Z 117
SP1672 Triple 2-1/P exclusive OR gate Hi-Z 123
SP1673 Triple 2-1/P exclusive OR gate Lo-Z 123
SP1674 Triple 2-1/P exclusive NOR gate Hi-Z 125
SP1675 Triple 2-1/P exclusive NOR gate Lo-Z 125
SP1690 UHF prescaler type D Flip-Flop 127
SP1692 Quad line receiver 133
SP8000 SERIES HIGH SPEED DIVIDERS

Prescalers

SP8600A, B&M 250MHz = 4 135
SP8601A, B&M 150HMz + 4 139
SP8602A, B&M 500MHz - 2 143
SP8603A, B&M 400MHz = 2 143
SP8604A, B&M 300MHz + 2 143
SP8607A, B&M 600MHz - 2 147
SP8613B&M 700MHz - 4 149
SP8614B&M 800MHz = 4 149
SP8615B&M 900MHz - 4 149
SP8616B 1GHz - 4 149
SP8617B 1.3GHz +- 4 153
SP8619B 1.5GHz - 4 153
SP8620A, B&M 400MHz -5 157
SP8621A, B&M 300MHz -5 157
SP8622A, B&M 200MHz + 5 157
SP8630A, B&M 600MHz +- 10 159
SP8631A, B&M 500MHz +- 10 159
SP8632A, B&M 400MHz = 10 159
SP8634B 700MHz =~ 10 (BCD O/P) 163
SP8635B 600MHz - 10 (BCD O/P) 163
SP8636B 500MHz - 10 (BCD O/P) 163
SP8637B 400MHz - 10 (BCD O/P) 163
SP8650A, B&M 600MHz - 16 171
SP8651A, B&M 500MHz - 16 171
SP8652A, B&M 400MHz - 16 171



SP8000 SERIES HIGH SPEED DIVIDERS continued...

Prescalers
SP8655A, B&M 180MHz + 32 Low power (50mW) 175
SP8657A, B&M  180MHz = 20 Low power (50mW) 175
SP8659A, B&M 180MHz =+ 16 Low power (50mW) 175
SP8660A, B&M 180MHz -+ 10 Low power (60mW) 177
SP8665B 1GHz = 10 179
SP8666B 11GHz =10 179
SP8667B 1.2GHz - 10 179
SP8670A, B&M 600MHz = 8 181
SP8671A, B&M 500MHz - 8 181
SP8672A, B&M 400MHz - 8 181
SP8675B&M 1GHz = 8 185
SP8676B&M 11GHz - 8 185
SP8677B&M 1.2GHz = 8 185
SP8735B 600MHz -+ 8 with binary O/Ps 197
SP8736B 500MHz = 8 with binary O/Ps 197
SP8750B&M 1GHz = 64 225
SP8751B&M 11GHz = 64 225
SP8752B 1.2GHz + 64 225
Two-modulus Programmable Dividers
SP8640A, B&M 200MHz - 10/11 (ECL Q/P) 167
SP8641A, B&M 250MHz -+ 10/11 (ECL O/P) 167
SP8642A, B&M 300MHz =+ 10/11 (ECL Q/P) 167
SP8643A, B&M 350MHz = 10/11 (ECL O/P) 167
SP8646A, B&M 200MHz = 10/11 (TTL O/P) 167
SP8647A, B&M  250MHz = 10/11 (TTL O/P) 167
SP8685A, B&M 500MHz = 10/11 (ECL) 187
SP8690A, B&M 200MHz - 10/11 Low power TTL O/P (70mW)

AC coupled I/P 189
SP8695A, B&M 200MHz - 10/11 Low power TTL O/P (70mW)

DC coupled I/P 189
SP8740A, B&M 300MHz -+ 5/6_AC coupled I/P 201
SP8741A, B&M 300MHz - 6/7 AC coupled I/P 205
SP8743B&M 500MHz + 8/9 AC coupled I/P 209
SP8745A, B&M 300MHz = 5/6 DC coupled I/P 213
SP8746A, Baivi 300MHz = 6/7 DC coupied i/P 217
SP8748B&M 300MHz -+ 8/9 DC coupled I/P 221
Modulus Extenders
SP8790A, B&M LP = 4 control for all programmable devices (40mW) 233
SP8794A, B&M LP - 8 control for all programmable devices (40mW) 237
SP8760B&M General purpose synthesiser circuit 229

ECL Il LOGIC CIRCUITS
SP1000/1200 series

241 — 248
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SP520

® PLESSEY SP520SERIES

SEMICONDUCTORS PROCESS CONTROL CIRCUITS

SP520B

GRAY CODE COUNTER

The SP520 digital integrated circuit is an RTL 5-bit up/down counter in positive logic with both Gray
code and natural binary code TTL-compatible outputs. Other inputs and outputs use modified RTL to give
improved noise immunity.

SP520 counters can be cascaded by suitable external connections to give a counter with any multiple
of 5 bits. The counter is of a non-overflow design and will operate with an input frequency in excess of
1MHz. It can be reset to the 00000 state and the Gray O/Ps can be inhibited for “wired OR"’ applications.

GRAY CODE OUTPUT

NOT — —
USED ci ciz ] 62 =) G [ N co: o Crock

2
oz Netid Fmtl (=t =il ' il o' 0 * f=tt)
|

THIS LOGIC DESIGN
1S PROTECTED BY
AN ICI_PATENT

o =2 53 =0 T I5g g 50 =0 I = o
BINARY CODE OUTPUT D G1 4
Fig.1 Logic diagrams
Pin No. Function Pin No. Function
1 Common rail (0V) 14 Inhibit carry O/P to 1st flip-flop of next
2 Common rail (OV) counter (Cg1)
3 Counter external direction control (Logic ‘0 15 Enable carry O/P to gate chain of next
= up) counter (Cg2)
4 Binary code O/P direction (Dg) 16 Inhibit 1/P for all Gray O/Ps except auxiliary
5 Binary code O/P Bit i (B1) Gray code O/P Bit 5 (INH)
6 Binary code O/P Bit 2 (B2) 17 Gray code O/P Bit 5 (G5)
7 Binary code O/P Bit 3 (B3) 18 Gray code O/P Bit 4 (G4)
8 Binary code O/P Bit 4 (B4) 19 Gray code O/P Bit 3 (G3)
9 Binary code I/P Bit 5 (B5!) 20 Gray code O/P Bit 2 (G2)
10 Positive supply rail (Vcc) 21 Gray code O/P Bit 1 (G1)
1 Auxiliary Gray code O/P Bit 5 (Q5) 22 Enable gate chain |/P (Cl9)
12 Reset I/P for all flip-flop stages (forces 23 Inhibit 1/P to 1st flip-flop (Cl4)
00000 state) 24 No connection
13 Clock I/P
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SP520
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb = 0°C to +70°C
Vee =5.0V £0.25V

Value .
Characteristic Conditions
Min Typ Max Units
INPUT REQUIREMENTS
Counter external direction control (pin 3),
Binary code I/P bit 5 (pin 9), and Enable
gate chain I/P (pin 22):
Input voltage ‘High’ 3.0 \%
Input voltage ‘Low’ 1.0 \Y
Input current 25 uA Vin = 3.0V
Inhibit I/P for Gray O/Ps (pin 16)
Input voltage ‘High’ 3.0 \%
Input voltage ‘Low’ 1.0 \
Input current ‘High’ 250 MA Vin =3.0V
Input current ‘Low’ 50 MA Vin = 1.0V
Reset I/P for all flip-flops (pin 12)
Input voltage ‘High’ 2.3 \
Input voltage ‘Low’ 0.8 \% with voltage drive
Input current 3.5 mA
Input current ‘High’ 1.0 mA With current drive
Clock I/P (pin 13)
Input voltage ‘High’ 3.0 \% See note 1
Input voltage ‘Low’ 1.0 \%
Input current 200 MA Vin = 3.0V
Input clock frequency 1 MHz 1:1 mark = space ratio
Input slew rate 20 V/us See note 2
Inhibit I/P to 1st flip-flop (pin 23)
Input voltage ‘High’ 2.3 \ See note 3
Input voltage ‘Low’ 0.8 \%
Input current 2.0 mA Tamb = +70°C, Vin=2.3V
Input slew rate 20 V/us See note 2
OUTPUT CHARACTERISTICS
Binary code O/P bits 1-4 (pins 5-8)
Output voltage ‘Low’ 0.4 \% Sink current = 6.4mA
Output voltage ‘High’ Vce \ lout = OmA
Output impedance in ‘High' state 6.0 8.0 kQ
Binary code O/P direction (pin 4)
Output voltage ‘Low’ 0.4 \% Sink current = 6 4mA
Output voltage ‘High’ Vce \ lout = OmA
Output impedance in ‘High’ state 2.6 kQ
Aux. Gray code O/P bit 5 (pin 11)
Output voltage ‘Low’ 0.4 \% Sink current = 3.2V
Output voltage ‘High’ Vce v lout = OmA
Output impedance in ‘High' state 8.0 kQ
Gray code O/Ps bits 1-5 (pins 17-21)
Output voltage 'Low’ 0.4 Vv Sink current = 8.0mA
Output voltage ‘High’ 4.2 \% lout = OmA
Output impedance in ‘High' state 3.4 k2
Output leakage to earth in inhibited state 20 MA Tchip =100°C
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SP520

Value
Characteristic Conditions
Min Typ Max Units

Inhibit carry O/P to 1st flip-flop of next counter

Output voltage ‘Low’ (pin 14) 0.4 \% Rpd = 4kS2 (see notes 4 and 5)
Output voltage ‘High’ 2.4 2.75 3.2 \%
Enable carry O/P to gate chain of next counter
Output voltage ‘Low’ (pin 15) 0.4 \ Sink current = 3.2mA
Output voltage ‘High’ Vee \ lout = OmA
Output impedance in ‘High’ state 4.8 kQ
Power supply drain current (pin 10) 70 96 mA V¢e = 5.0V, clock I/P =0V
NOTES

1.

In the high state the input level affects the overall power consumption. The chip power consumption increases by approximately 12.5mW
and it might therefore be desirable to limit the clock input voltage with, say, a zener diode.

The flip-flops need fast edges for reliable toggling.

In the high state the input current is directly proportional to the input voltage and increases at approximately TmA/V. [t might therefore
be desirable to limit the maximum input voltage.

An emitter follower output will not sink current and is not therefore suitable for interfacing directly with TTL or DTL.

This output is an emitter follower with no internal pulldown resistor — when counters are cascaded the emitter follower pulldown is
provided by the next stage.

ABSOLUTE MAXIMUM RATINGS
CLocK
Gl G2 G3 G4 G5 INPUT .
Continuous +ve
18K supply voltage +7V
il i Continuous +ve
20 18 18 17 '\? T input voltage not greater than the supply
voltage in use
Max. operating
junction temp +175°C
s 5 7 8 9 w0 N 12 Storage Temperature —50°C to +175°C
=85
OV DIRECTION Bl B2 B3 B& Vec  RESET
CONTROL INPUT
Fig.2 SP520 connected as a 5-bit counter
Gl G2 G3 G4 G5 66 G7 G8 G9 G10
l CLOCK INPUT
8K ] l GRAY
‘LI rL an INHIBIT INPUT
S L oA EONNECR o S =
2% 23 22 21 20 19 18 17 16 15 14 13 2% 23 22 2 20 19 18 17 16 15 % 13

>
®
©

Y
-
s

23 _,56 78 LI,JLYZ-IB
o e i o g ey e gy e g
w1 TI1T T

1=

RESET INPUT

81 B2 B3 B4 BS5 Voc B6 B7 B8 B9 B0

Fig.3 Two SP520s connected as a 10-bit counter
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SP520

-~ count up —= | count oown —
__ K. -
'3 CLOCK wPUT U
Py Ty

o Bl nininliseinis
82 (GENERATED FROM OUTPUT -

DIRECTION INPUT

S O p H s N o B S e O
B e B —
» o T .

8 GRay ¢

17 GRAY § & AUX GRAY |
&M OUTPUT BIT S

9 BNARY CODE P

BIT 5 CONNECTED
PN

—

gz g [ e I I O N I O
S I I O O O O

Lo INHIBT CARRY OUTPUT T —
£ 15 NExT counteR )

The enable gate chain output is normally in the ‘0’ state and goes to the ‘1 state only when all the Gray outputs are low and the enable
input high.

Fig.4 Logic states for 5-bit counter
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© PLESSEY
SEMICONDUCTORS

SP521

SP520 SERIES

PROCESS CONTROL CIRCUITS

SP521B

BINARY RATE MULTIPLIER

A binary rate multiplier (BRM) is a form of
programmable divider in which the number of pulses
appearing at the output for each full period of the counter
is equal to the value-of the binary number present on the
binary inputs. Thus, if the binary word input to a BRM is,
say, 10101 (=21) then, for every 32 clock pulses counted
only 21 will be gated onto the output.

The SP521 is a binary rate multiplier with two sets of
binary control inputs, each associated with its own clock

phase. The phase 1 controls operate in conjunction with the
counter chain clock {¢1). The phase 2 controls operate in
conjunction with a separate clock ($2) which can be
antiphase with ¢1 clock and interlaced with it. Phase 1 and
phase 2 outputs can be combined by wiring them together.

The operating temperature range of the SP521 is 0°C
to +70°C and the nominal supply voltages are OV and +5V.
The device ,is available in 24-lead D.l.L 0.6 inch spacing
ceramic packages.

NOT .
CONNECTED o1 co2 51-01 s2-91 $3-01
—

NOT
CONNECTED

S4-8) s5-91 9 out cn

7

[010101010)

+—€

THIS LOGIC DESIGN

& 1S PROTECTED BY

AN ICI PATENT
1
— ié L e s S (S
NOT eratk +Vee cLock §i-02 $3-02 Si-02 $-02 9200t ov NOT
CONNECTED " 2 CONNECTED

Fig.1 Logic Diagram DG14

OPERATING NOTES

The phase 1 controls operate in conjunction with the
master clock pulses of the BRM counter chain (¢1 clock) .
The inputs operate with true positive logic and have
CCSL-compatible input requirements. The phase 2 controls
have standard RTL type inputs and operate with inverse
positive logic in conjunction with the ¢2 clock.

Phase 1 and phase 2 outputs are emitter followers
with non-standard logic levels — the logic levels being set by

the logic levels of the phase 1 inputs and the ¢2 clock input
respectively. In a multiple-package BRM (i.e. > 5 bits) the
phase 1 outputs are wired together to give the required
output. If the ¢2 clock input is interlaced with the ¢1
clock, the phase 2 outputs can be wire-ORed with the phase
1 outputs to give a continuous pulse train. The maximum
¢1 and ¢2 clock input frequency is in excess of 1MHz

15



SP521

PIN CONNECTIONS

Pin No. Function Pin No. Function
1 No connection 14 Inhibit 1/P to 1st flip-flop (Cl,)
2 Clock I/P 1 (BRM drive) 15 Enable gate chain I/P (Cl;)
3 Positive supply rail (Vcc) 16 Phase 1 O/P (91 OUT)
4 Clock 1/P 2 17 Phase 1 Binary Control Input (true) Bit 5
5 Phase 2 Binary control input (inverse) Bit 1 (S5¢1)
(S162) 18 Phase 1 Binary Control Input (true) Bit 4
6 Phase 2 Binary control input (inverse) Bit 2 (S4¢1)
(3_292) 19 Phase 1 Binary Control Input (true) Bit 3
7 Phase 2 Binary control input (inverse) Bit 3 (S3p1)
(S342) 20 Phase 1 Binary Control Input (true) Bit 2
8 Phase 2 Binary control input (inverse) Bit 4 (S2¢1)
(S4¢2) 21 Phase 1 Binary Contro! Input (true) Bit 1
9 Phase 2 Binary control input (inverse) Bit 5 (S1¢1)
(S6y2) 22 Enable carry O/P to gate chain of next BRM
10 Phase 2 O/P (2 UT) (CO,)
1 Common Rail, 0 volts 23 Inhibit carry O/P to 1st flip-flop of next BRM
12 No connection (CO,y)
13 No connection 24 No connection
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to +70°C
Vce =5.0V £0.25V
Value
Characteristic Min Typ. Max. Units Conditions
INPUT CONDITIONS
Clock 11/P pin 2
Input voltage ‘high’ 3.0 \ See note 1
Input voltage ‘low’ 1.0 \
Input current 200 MA VIN = 3.0V
Input slew rate 20 V/uS See note 2
Clock o2 1/P (pin 4)
Input voltage ‘high’ 3.1 \%
Input voltage ‘low’ T.0 \%
Input current 150 HA VIN = 3.1V
Binary phase 1 control inputs, bits 1 to 5 (pins 17 to 21)
Input voltage ‘high’ 3.1 \% See note 3
Input voltage ‘low’ 1 \
input current 20 MA VIN = 3.1V
Phase 2 Binary control inputs, bits 1 to 5 (pins 5 to 9)
Input voltage :high” 1.0 \Y Voltage
Input voltage ‘low 0.5 \Y drive
Input current 0.5 mA ViN =1V
Input base resistor 1.0 k&
Input current ‘high’ 200 MA Current drive
Inhibit 1/P to 1st flip-flop (pin 14)
Input voltage ‘high’ 20 \% See note 1
Input voltage ‘low’ 1.0 \%
Input current 20 mA VIN = 2.0V
Input slew rate 20 V/uS See note 2

16




SP521

Value
Characteristic Min Typ. Max. | Units Conditions
Enable gate chain I/P (pin 15)
Input voltage ‘high’ 31 \%
Input voltage ‘low’ 1.0 \
Input current 20 kA VIN =3.1V
OUTPUT CHARACTERISTICS
Phase 1 and phase 2 O/P’s (pins 10 & 16) (Emitter follower
outputs. See notes 3 and 4.)
Output high level 3.0 \% Phase 1 1/Ps & Clock
02 1/P connected to
Vee(+5V) via 8 kQ
resistor. Rpd = 4k
Output low level 0.4 Y
Enable carry O/P to gate chain of next BRM (pin 22)
Output low level 04 \% Sink current = 1.6mA
Output high level Vee Vv IoUT = OmA
Output impedance 4.4 k2
Inhibit carry O/P to 1st flip-flop of next BRM (pin 23)
Output voltage ‘high” 21 3.1 \% Rpd = 4kQ2
Output voltage ‘low’ 0.8 \% See note 4
Power supply drain current (pin 3) 35 60 mA Vee = +5V,
Clock 01 I/P =0V
Inhibit I/P = OV

In the high state these inputs affect the overall chip power consumption. In the case of the clock @1 input the power consumption
increases with increasing input voltage level at approximately 12.5 mW/V. In the case of the Inhibit I/P to 1st flip flop the input current is
directly proportional to the input voltage in the high state, and increases at approximately TmA/V.

The flip-flops need fast input edges for reliable toggling.

The voltage levels of the high states of the phase 1 and phase 2 outputs depend on the input voltages of the phase 1 binary inputs and the

clock @2 input respectively. In each case the output voltage level will be approximately 2Vgg more positive than the

voltage. These outputs have no internal pulldown resistors.

appropriate input.

An emitter follower output will not sink current and is not therefore suitable for interfacing directly with TTL or DTL.

ABSOLUTE MAXIMUM RATINGS

Continuous +ve supply
voltage (V)
Continuous +ve input

+7V
not greater than the

Operating ambient
temperature
Storage temperature

0°C to +70°C
—50°C to +175°C

voltage supply voltage in use
®10UTPUT
s =8 2398 R ]
MARKER w 12 1 (%] " (2] w 12 2] (]
- Ililll ll
= =)
22 pal 20 19 18 17 16 15 % 3
SP521B SP521B
1 8 9 B 1 2 3 L S 6 7 8 9 10 " 12
T HTT T T TTTTTTTITT -
TTT P T o
NN NN o & N o~ oo
S 28 S e SeEE s
Vee o 1o 16 16 16 B 16 18 13 L';)
®20UTPUT
21 92
CLOCK

Fig.2 Two SP521s connected as a 10-bit BRM (packages viewed from above)
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SP521

%

BriNe FLNTTON

mwo s CTTTTTUTTTTVUT U7 TUryrre

INHIBIT OUTPUT

Bl

ENABLE GATE CHIP
ouTPUT —_— S e

ANY BINARY WORD UP TO 11111 CAN BE SET ON THE
PHASE 1 BINARY I/Ps

PHASE 1 OUTPUT WITH
BINARY WORD 10101 ON L
INPUT .

INTERLACED CLOCK @2

PHASE 2 OUTPUT WiTH
BINARY WORD 10101 ON

INPUTS
(IN INVERSE POSITIVE LOGIC)

BY INTERLACING PHASE 2 CLOCK WITH PHASE 1 CLOCK
AND PHASE 1 AND PHASE 2 OUTPUTS CAN BE COMBINED

N

S S O

18

Fig.3 SP521 logic states (5-bit BRM). Enable gate chain input held at logic ‘1°, Inhibit 1st flip-flop held at logic




© PLESSEY

SEMICONDUCTORS

SP522

SP520 SERIES

PROCESS CONTROL CIRCUITS

SP522B
PHASE LOCK, DIVIDER & COMPARATOR

The SP522B is the most specialised of the SP520 series of RTL digital integrated circuits. It contains a
frequency divide-by-eight and interlacing circuit, a frequency comparator and digital filter, and an input

phase-locking circuit.
Frequency divider

The clock input frequency of the dividing circuit is
referred to as 8f. An output is provided at a quarter of the
clock frequency (2f), and 2 interlaced outputs are provided
at one eighth of the clock frequency, 1f¢1 and 1f¢2. The
maximum clock frequency of the divider chain is in excess
of 2MHz.

Frequency comparator and filter

The frequency comparator is a five-state up/down
counter which can be reset to the central symmetrical state.
The reset input to the comparator is NORed with the 1f¢1
signal. There is one count up input to the counter and two
alternative count down inputs, one of which is compatible
with CCSL logic. Two direction outputs are provided and
one difference frequency output.

When the counter has been set into the central state

by the reset there must be a difference of three pulses
between the count up and count down inputs before there
is a pulse in the difference frequency output. This means
that a small amount of jitter in one input relative to the
other will not appear at the output.

Phase lock circuit

The phase lock circuit accepts a random phase input
(e.g. from a flowmeter transducer) and locks it to the phase
of the master clock (8f input). The maximum frequency at
which the phase lock circuit will work satisfactorily is 3.2f.
A race condition can occur on switching on, but if the
master clock and the input signal are phase independent it
clears itself very quickly. The phase-locked output at pin 3
is intended to be used as the count up input to the
frequency comparator, and is then connected externally to
pin 10.

NoT not _ INPUT (7PFOR T
oo RESET 5o ov i +5v ov o2 200 o 2y 2
e = = =

0 ' THIS LOGIC DESIGN

1S PROTECTED BY
\ AN ICI PATENT
[
L= (=" = E] [==ry s == 7 j==r) Ty Clio j =y | ey
NoT INPUT PHASE +e 10GIC 0 L0GIC"0 NoT NOT DIFF COUNT COUNT NOT
usto LOCKED “00wWN “uP useD useo FREQ P DowN usED
NVERSE] INpUT
(INVERSE) DIRECTION CONTROLS (INVERSE) DG14

Fig. 1 SP5228B Logic diagram
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SP522

PIN CONNECTIONS

Pin No. Function Pin No. Function
1 No connection 13 No connection
2 Input frequency signal (inverse phase) 14 Additional comparator count down I/P for
3 Phase lock O/P (inverse phase) CCSL logic
4 Positive supply rail +V ¢ 15 Master clock I/P (8f)
5 Direction control O/P (logic ‘0" = down) 16 2f$10/P
6 Direction control O/P (logic ‘0’ = up) 17 1f$p20/P
7 No connection 18 Common rail OV
8 No connection 19 Positive supply rail +Veco
9 Difference frequency — comparator O/P 20 1f¢10/P
(inverse phase) 21 Common rail OV
10 Comparator count up |/P (inverse phase) 22 No connection
11 Comparator count down |/P 23 Reset comparator |/P (true)
12 No connection 24 No connection
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C
Vee =5.0V+ 0.25V
Value
Characteristic Min Typ. Max Units Conditions
INPUT CONDITIONS
Input frequency signal (pin 2) See note 1
Input voltage ‘high’ 2.7 \Y
Input voltage ‘low’ 1.0 \%
Input current 20 MA VIN = 2.7V
Input slew rate 1 V/uS See note 2
Comparator count-up input (pin 10)
Input voltege ‘high’ 0.95 \% Voltage
Input voltage ‘low’ 0.5 \% drive
Input current 0.75 1.0 mA VIN = 0,95V
Input base resistor 420 Q
/P current ‘high’ 150 MA Current drive
Comparator count-down I/P (pin 11}
Input voltage ‘high’ 1.0 \ Voltage
Input voltage ‘low’ 0.5 \ drive
Input current 1.0 2.0 mA ViN = 1.0V
Tamb = 70°C
Input base resistor 350 Q
Input current ‘high’ 900 MA Current drive
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SP522

Value
Characteristic Min. Typ. Max. Units Conditions
Additional count down I/P (pin 14)
Input voltage ‘high’ 2.2 \Y
Input voltage ‘low’ 1.0 \%
Input current 30 HA VIN = 2.2V
Master clock |/P (pin 15)
Input voltage ‘high’ -2.7 \Y
Input voltage ‘low’ 1.0 \%
Input current 20 HA VIN = 2.7V
Input slew rate 1 V/uS See note 2
Reset comparator 1/P (pin 23)
Input voltage ‘high’ 2.7 \
Input voltage ‘low’ 1.0 \Y
Input currerit 20 HA VIN = 2.7V
OUTPUT CHARACTERISTICS
Phase Lock O/P (pin 3) See note 4
Output ‘low’ 0.4 \% Sink current = 1.6mA
Output ‘high’ 1.1 \ louT = O0mA
Output impedance in high state 7.2 k2
Direction control O/PS (Pins 5 & 6)
Output ‘low’ 0.4 \% Sink current = 1.6mA
Output ‘high’ Vce \ louT = OmA
Qutput impedance in high state 6.5 k§2
Difference frequency-comparator O/P (pin 9)
Output voltage ‘high’ 3.1 3.5 3.8 \%
Output voltage ‘low’ 0.0 0.4 \% See note 5
2f $1 O/P (pin 16)
Output voltage ‘low’ 0.4 \Y Sink current = 1.6mA
Output voltage ‘high’ Vee \ IOUT = 0mA
Output impedance in high state 5.2 k2
1 $2 O/P (pin 17)
Output voltage ‘high’ 35 Y
Output voltage ‘low’ 1.0 \% See note 5
1f ¢1 O/P (pin 20)
Output voltage ‘high’ 3.1 3.8 \%
Output voltage ‘low’ 0.0 0.4 \ See note 5
Power supply drain current 70 82 mA Vee =5V

NOTES

1 There is a 25% probability of a race condition occurring in the phase lock circuit when power is first applied. To ensure that the
circuit is brought into its correct operating condition an input clock transition (‘1 =>*0') must occur while the 4f1 clock is in the
logic ‘1’ state. In most systems, where the input clock and the master clock are not synchronous, this happens very quickly.

N

The input flip-flops need fast edges for reliable toggling.

3 For the count-down input there is an option of an RTL input (pin 11) or a CCSL compatible input (pin 14). When the RTL input is
used the CCSL input should be connected to the OV rail. When the CCSL input is used, the RTL input should be left open circuit.
4 The logic ‘1’ level of this output is very low and is only suitable for driving an RTL input directly. If required, however, special
interface techniques (such as grounded base, emitter input cascode type circuit) can be used to extract the O/P from this pin

without further loading the logic ‘1’ level.

5 Pins 9, 17 and 20 are emitter follower outputs and will not sink current. These outputs are not therefore suitable for interfacing

directly with TTL or DTL.
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PIN FUNCTION

15 MASTER CLOCK

INPUT (81)

2f01

LI

Fig. 2 Frequency divider logic'timing

PIN FUNCTION

MASTER CLOCK
INPUT (81)

~ 4f@1(ON CHIP

2 INPUT SIGNAL

w

PHASE LOCK
OUTPUT

S S
S—

e L nnnnnnnaonnnn.

B s IS e B By

Fig. 3 Phase lock timing, illustrating recovery from race condition

PIN FUNCTION

COUNT DOWN INPUT

COUNT UP INPUT
(FROM PIN 3)

23 RESET COMP INPUT

UL

e

DIRECTION OUTPUT

o

DIRECTION OUTPUT

©

DIFFERENCE FREQUENCY
QUTPUT

Uy

Fig. 4 Frequency comparator and filter timing

ABSOLUTE MAXIMUM RATINGS

Continuous +ve supply voltage

Continuous +ve input voltage
Operating ambient temperature
Storage temperature

22

+7V

not greater than the supply voltage in use
0°C to +70°C

—50°C to +175°C




APPLICATION NOTES

Fig. 5 shows a 10-bit frequency-to-digital encoder
using the SP522B together with other elements of the
SP520 series. The encoder provides continuous parallel
digital output in non-ambiguous Gray code, and is capable
of giving an immediate correct response to an interrogation
signal at any time. This application note should be read in
conjunction with the SP520B and SP521B data sheets.

The encoder employs the continuous feedback
principle. The input frequency is first phased-locked to the
master clock input to the SP522B then applied, together
with the feedback frequency from the binary rate
multiplier (SP521B), to the frequency comparator in the
SP522B. Any difference frequency that results is applied to
the clock inputs of the SP520B Gray code counter. A
direction control signal is also applied to one SP5208B (least
significant 5 bits) to determine the up/down mode of the
counter.

SP522

Binary-coded outputs from the SP520B’s form the
numerical multipliers that determine the number of output
pulses in each cycle (i.e. the feedback frequency) of the
binary rate multipliers.

The feedback frequency is taken from pin 16 of each
SP521B to pin 14 of the SP522B and is in phase with the
1f¢1 clock signal. The phase 2 outputs of the SP521B’s (pin
10) are in phase with 1f¢2 clock and are interlaced with the
main feedback frequency signal wt.en pins 10 and pins 16
are wired-ORed. Negative binary inputs (pins 5 to 9 on each
SP521B) determine the number of pulses in this stream and
can therefore be used to provide a zero elevation facility.

The Gray code outputs of each SP520B are
interrogated by taking the ‘inhibit Gray output’ (pin 14) to
logic ‘0’; the outputs can, however, be continuously
displayed using the binary-coded outputs (pins 5 to 9) to
drive numerical indicators via a suitable interface.

)
i

61 6t G5

GRAY CODE OUTPUTS
TR - .

o6 &7 68 68 oo

B
GRAY QUTPUT

OIFFERENCE FREQUENCY

|
]

=il

DIRECTION CONTROL
SP5208

(0 =UP. 1=00WN)

z- n ERED [CRRTEra—TY

SP5208

SR
yr FROM || —
TRANSDUCER

MARKER PULSES
(COMPARATOR RESET)

" spsaze

UTTWT

T
|

saq
|

T

s

x

|
|
)—~| 5 r

MASTER
cLock
1

FEEOBACK
FREQUENCY

TR R TR T

SP5218

THIS SYSTEM DESIGN
PROTECTED BY AN

ZERO ELEVATION INFUTS [INVERSE)

Fig. 5 Frequency-to-digital encoder
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@ PLESSEY

SEMICONDUCTORS

SP530

SP530 SERIES

INDUSTRIAL LOGIC

SP530A

DUAL 3-INPUT AND/NAND GATE

The SP530A is a member of a family of high noise
immunity industrial logic elements designed for easy
use, without the need for external protection, by
fabricating the circuits on the Plessey High Voltage
Process, which has voltage breakdowns in excess of
90V. This process also has a special diffusion for the
construction of buried avalanche diodes, which are
capable of absorbing powerful noise transients without
being destroyed.

Each circuit incorporates its own internal, regulated
power supply, enabling it to work with large variations
of voltage and high levels of noise and ripple on the
external supply.

Each input is protected from the destructive power of
RF noise by a high power avalanche diode connected
between the input and ground. Each input also sources
a current in excess of 1mA, so that a mechanical switch
can be used as alogic input.

FEATURES

Very High Noise Immunity

Input Protection Against Destructive High
Energy Noise Transients

Ability to Work from Unregulated Poorly
Smoothed Power Supply

Ability to Drive 35mA Load Connected to
External Supply

Fan In and Fan Out of 10

Logic Inputs Which Supply Currents for
Reliable Use With Mechanical Switches

QUICK REFERENCE DATA

+Vce Power Supply Voltage
Continuous
Transient

Power Supply Current

Open Circuit Input Voltage

Short Circuit Input Current

Output Saturation Voltage (35mA)
Input Threshold

Min.

32

12

euTE21 (] ] vee

INPUT E22 13[] INPUTE13

INPUT E23 12[] INPUTET2

0QUTPUT QB2
QUTPUT 02 9f] OuTPUT 0B1

811 outeut Ot

DG14

Fig. 1 Pin connections (top)

APPLICATIONS

B Process Control Logic

B Automatic Machine Control

B Logic Circuitry in Telephone Exchanges
B Any Situation where High Noise Levels or

High Voltage Requirements Cause
Problems for Standard Logic Ranges

Max Units
60 Vv
90 \
19 mA
26 \

3 mA
1.6 \Y
17 \Y

25



SP530

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb: —20°C to 170C
Vce: 32V to 60V
Pins 13 and 1 connect to OV

VoL max (MAX LOGIC 1 QUTPUT)

Vou min (MIN. LOGIC 1 QUTPUT)

Vit s (MIN. LOGIC 1INPUT)

Value
Characteristics " ) Conditions
Min. Typ. Max. Units
Power supply drain current 19 mA Vin = OV for all inputs
Open circuit input volts 22 26 Y Vce = 38V to 60V
Short circuit input current 1 3 mA Vce = 38V to 60V
Input breakdown voltage 26 55 Vv
Input logic levels
Logic 1 —0.4 12 \
Logic O 17 26 \Y
Output logic levels .
Logic 1 1.6 \ lout = 35mA
Logic O (leakage) 10 HA Vout = 20V
Dynamic Characteristics
Output rise and fall times 20%-80% 300 us Output load: fan-
outof 10 + 500pf
Delay to rise 50%-50% 300 Hs Input levels:
logic 1 =12V,
logic 0 = 17V
Delay to fall 50%-50% 300 us Transition times
<10us
* Fz0;+Qy ---+0Qy9
i i
| |
EyyeEjp oEy3 = Q4
ogr =0y
E21eE22 eE23:07
082:07
Fig. 2 Functional diagram (negative logic is d) Fig.3 Wired -OR function
Vor max (MAX. LOGIC 0 QUTPUT)
Vin max (MAX. LOGIC 0 INPUT)
Vou min (MIN LOGIC 0 QUTPUT)
16 4 —— Viu min (MIN. LOGIC 0 INPUT) 0 rosieo
vours 15
12 e ——— Vit max (MAX. LOGIC 1 INPUT) voLTs

0
LoGIC 1

Fig. 4 Logic levels
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Fig. 5 Worst case DC noise margin: fanout/fan in of 10




FORWARD CONDUCTION -
OF INPUT PROTECTION ——

DIODE

INPUT CURRENT (mA)

AVALANCHE VOLTAGE
-3 OF INPUT PROTECTION
DIODE

Fig. 6 Typical input characteristic

|

!

FAN OUT = !

OUTPUT VOLTAGE (V)

|

Fig. 8 Typical transfer characteristic for an inverting output:

fanout=1

INPUT VOLTAGE (V)

SP530

OUTPUT CURRENT (mA]

20

10 /
0 02 0 06 08 10 2 [ 6
OUTPUT VOLTAGE (V)

Fig. 7 Typical output characteristic

OPERATING NOTES

Up to ten outputs from any of the SP530 logic family
may be connected together to form an OR function.
One output or up to a 10 wide wired OR output may be
used to drive up to 10 inputs.

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°Cto +175°C
Operating ambient temperature —20°Cto +70°C
Peak supply surge rating peak for 10ms 90V
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@ PLESSEY

SEMICONDUCTORS

SP531

SP530 SERIES

INDUSTRIAL LOGIC

SP531A

DUAL 2-INPUT OR GATE

The SP531A is a member of a family of high noise
immunity industrial logic elements designed for easy
use, without the need for external protection, by
fabricating the circuitsbon the Plessey High Voltage
Process, which has voltage breakdowns in excess of
90V. This process also has a special diffusion for the
construction of buried avalanche diodes, which are
capable of absorbing powerful noise transients without
being destroyed.

Each circuit incorporates its own internal, regulated
power supply, enabling it to work with large variations
of voltage and high levels of noise and ripple on the
external supply.

Each input is protected from the destructive power of
RF noise by a high power avalanche diode connected
between the input and ground. Each input also sources
a current in excess of TmA, so that a mechanical switch
canbe used as alogic input.

The SP531 is a dual 2-input OR gate, with unusual
non-standard outputs. The output devices form a
undirectional switch controlled by the logic inputs.
With the negative end of the outputs connected to oV
they are capable of driving a 36mA load connected to
the external power supply, or may be used as perfectly
standard logic outputs. However, they may also be
stacked in series to form a wired-AND function with
the bottom-most output connected to OV.

APPLICATIONS

W Process Control Logic

H Automatic Machine Control

M Logic Circuitry in Telephone Exchanges
B Any Situation where High Noise Levels or

High Voltage Requirements Cause
Problems for Standard Logic Ranges

QUICK REFERENCE DATA

+Vcc Power Supply Voltage
Continuous
Transient

Power Supply Current

Open Circuit Input Voltage

Short Circuit Input Current

Output Saturation Voltage (35mA)
Input Threshold

12

CONNECTION E2
CONNECTION 02 CONNECTION E1
0uTPUT 02 CONNECTION D1
CONNECTION 82 OUTPUT Q1

INPUT E21 CONNECTION B1

INPUT E22 INPUT E11

ov sl] inpuUT E12

DG14

Fig. 1 Pin connections

FEATURES’

Very High Noise Immunity

Input Protection Against Destructive High
Energy Noise Transients

Ability to Work from Unregulated Poorly
Smoothed Power Supply

Output Wired-AND Facility

Ability to Drive 3bmA Load Connected to
External Supply

Fan In and Fan Out of 10

Logic Inputs Which Supply Currents for
Reliable Use With Mechanical Switches

Max. Units
60 Vv
90 V
15 mA
26 V

3 mA
1.6 V
17 V
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SP531

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb: —20 C to - 70C
Vce: 36V to 60V
Pins 13 and 1 connect to OV

o Value . .
Characteristics lin. Typ. Max. Units Conditions
Power supply drain current 15 mA Vin = 0V for all inputs
Open circuit input volts 22 26 \Y Vce = 38V to 60V
Short circuit input current 1 3 mA Vce = 38V to 60V
Input breakdown voltage 26 55 Vv
Output breakdown voltage 60 \Y @ 10pA
Input logic levels
Logic 1 —0.4 12 \
Logic O 17 26 Vv
Output logic levels
Logic 1 1.6 \Y lout == 35mA
Logic O (leakage) 10 HA Vout = 20V
Dynamic Characteristics
Output rise and fall times 20%-80% 300 us Output load: fan-
out of 10 + 500pf
Delay to rise 50%-50% 300 us Input levels:
logic 1 = 12V,
logic0 = 17V
Delay to fall 50%-50% 300 us Transition times
<10ps

Ea+E2=02

L.____;_____J

Vor max (MAX LOGIC 0 OUTPUT)
Vin max (MAX LOGIC O INPUT)

Vo min (MIN. LOGIC 0 OUTPUT),
Vi min (MIN. LOGIC 0 INPUT)

Vit max (MAX. LOGIC 1 INPUT)

Vou max (MAX. LOGIC 1 QUTPUT)
Vou min (MIN. LOGIC 1 OUTPUT)
\— Vit min (MIN. LOGIC 1 INPUT)

Fig. 2 Functional diagrams (negative logic is assumed)

Fig. 3 Logic levels

LOGIC 1

FORWARD CONDUCTION

DIODE

. |

<
£
s 2
&
3
3
3
3
20
] 0 30 440 50
-1
OF INPUT PROTECTION ——
-2
AVALANCHE VOLTAGE
-3 OF INPUT PROTECTION

DIODE
-t

Fig. 4 Worst case DC noise margin: fanout/fanin of 10
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OUTPUT CURRENT (mA)

n /

0 02 0L 06 08 [ 2 e 6
OUTPUT VOLTAGE (V)

Fig. 6 Typical output characteristic

16 i
FAN OUT = 1
17 L

OUTPUT VOLTAGE (V)

INPUT VOLTAGE (V)

F

ig. 7 Typical transfer characteristic for an inverting output:
fanout = 1.

OPERATING NOTES

Up to 6 gates may be connected one above the other
as shown in Fig.8 to form a wired -AND function. The
noise margin will however be reduced to a minimum of
2V. Q1 is capable of driving up to 10 inputs without
further reduction of noise margins.

SP531

Eiz

Q2
En
E22

En O/P=En+Ep+Ea+E22

Fig. 9 Wired -OR function

B81/8:

|

i

€n Qi=(Err+Erp)e (E2r+E22)
Eiz

Ez
E22

Fig. 8 Wired -AND function

Up to 10 outputs may be connected together as
shown in Fig. 9 to form a wired -OR function. The
resulting output may fanout to 10 inputs.

A complex gate function may be created by inter-
connecting several outputs together in both wired
-AND and wired -OR configurations to form an array
up to 10 outputs in parallel and 6 outputs in series.

By means of an external capacitor inserted as shown
in Fig. 10, the output edge transitions may be slowed
where this is required.

Fig. 10 Outputs B1 and B2

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°Cto -
Operating ambient temperature —20 Cto
Peak supply surge rating peak for 10ms

-175-C
-70-C
90V

31



SP531

32



& PLESSEY

SEMICONDUCTORS

SP532

SP530 SERIES

INDUSTRIAL LOGIC

SP532A

COMPLEX LATCH

The SP532, a complex latch, is designed with a
persistence detector, its time-out being determined by
an external capacitor. This ensures the output does not
change state until a logic signal has been present for
the pre-determined time. Thus transient noise on a
logic input will be ignored and the latch will also
maintain its state if there is a transient collapse of the
power supply.

With the exception of input A pin, each input is
protected from the destructive power of RF noise by a
high power avalanche diode connected between the
input and OV. Each input also sources a current in
excess of 1mA so a mechanical switch may be reliably
used for a logic input. The persistence detector will
ensure that there are no contact bounce problems.

True and compliment outputs are provided, each
capable of driving 35mA when at a logic 1. The logic O
is provided by a very high value resistor connected to
the internal supply voltage.

FEATURES

Very High Noise Immunity

Input Protection Against Destructive High
Energy Noise Transients

Ability to Work from Unregulated Poorly
Smoothed Power Supply

Fan In and Fan Out of 10

Logic Inputs Which Supply Currents for
Reliable Use With Mechanical Switches

QUICK REFERENCE DATA

rVcc Power

Continuous
Transient

Power Supply Current

Open Circuit Input Voltage

Short Circuit Input Current

Output Saturation Voltage (35mA)
Input Threshold

Min.

32

12

weut g6 (]
ineuT €5 ]2

INPUT £4 []3
ouTeuT 08 ({5

outruT @ [Je

8]] CAPACITOR C

DG14

Fig. 1 Pin connections

APPLICATIONS

B Process Control Logic
B Automatic Machine Control
B Logic Circuitry in Telephone Exchanges
B Any Situation where High Noise Levels or
High Voltage Requirements Cause
Problems for Standard Logic Ranges
Max. Units
60 Vv
90 V
19 mA
26 V
3 mA
1.6 V
17 V
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SP532

ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):
Tamb = —20°C to +70°C
Vce = 32V to 60V

Value
Characteristics Min. Typ. Max. Units Conditions
Static Characteristics
Power supply drain current 19 mA Vin = QV all inputs
Inputs E1 — E6
Open circuit input volts 22 26 Y Vce = 38V-60V
Short circuit input current 1 3 mA Vce = 38V-60V
Input breakdown voltage 26 55 \
Input Logic Levels
Logic 1 —0.4 12 \
Logic O 17 26
Input A
Short circuit input current 0.15 1.0 mA See note 1
input A Logic Levels
Logic 1 0 5
Logic O 11 26 \
Output Logic Levels
Logic 1 1.6 \Y lout = 35mA
Logic O (Leakage) 10 pA Vour = 20V
Dynamic Characteristics:
No external capacitance
Output rise and fall times 20%-80% 300 us Output load :- fan
out of 10 in
parallel with
500pf
Delay to rise 50% — 50% 300 us Input levels : logic 1=12V
logic0=17V
Delay fall 50% - 50% 300 s Transition times 10ps
With 0.1 uF external capacitor
Rise and fall times 20% —~ 80% 300 us
Delay to rise 50% -50% 2.5 5.5 ms
Delay to fall 50% — 50% 25 5.5 ms

Note 1. Characteristics of A input

This is a ‘control” input, intended for hardwiring to a specific logic state: a connection to OV for a logic 1/and open circuit for a logic

0. No noise protection is therefore provided on this input, and the DC noise margin is greatly reduced.

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°Cto +175°C
Operating ambient temperature —20°Cto +70°C
Peak supply surge rating peak for 10ms 90V
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_ i(%wcc
Qu=(EeEp2E3+0+AJeE, oEgeEp

|
|
|
| 0g:8
1
|

Fig. 2 Functional diagram (negative logic is assumed)

OPERATING NOTES

Up to ten outputs from any of the SP530 logic family
may be connected together to form an OR function.
One output or up to a 10 wide wired OR output may be
used to drive up to 10 inputs.

Initial States After Power On (with capacitor C
connected)

After the power on, Output Q will remain at logic O
(Output Qs atlogic 1) for the duration of the persistence
delay; thereafter Output Q will assume the value
determined by the inputs.

| i
I

|
|
0>y e
|
|

—_t T

OQUTPUT Q@

Fig. 3 Timing diagram showing the noise-ignoring effect of the
input persistence detector with 0-1uF capacitor. Input Es, Es,
A=0V, TD=2'5 to 5:5 ms with 0-1uF capacitor, TD (typical) =
4 x 104 x C, Cip Farads T in seconds (valid for T> 500 us)

—C Vo max (MAX. LOGIC 0 OUTPUT)
Vis max (MAX. LOGIC 0 INPUT)
4% ——— Vou min (MIN. LOGIC 0 OUTPUT)

——— Vin min (MIN. LOGIC 0 INPUT)

12 - — ——— Vit max (MAX. LOGIC 1 INPUT)

_— Voumax (MAX. LOGIC 1 OUTPUT)
——— Vou M (MIN. LOGIC 1 OUTPUT)

- ViL Min (MIN. LOGIC 1 INPUT)

LOGIC O

voLTS
10
LOGIC 1

Fig. 4 Logic levels

Fig. 5 Worst case DC noise margin: fanout/fan in of 10
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FORWARD CONDUCTION
OF INPUT PROTECTION ~——pn

INPUT CURRENT (mA]

OUTPUT CURRENT (mA)

/

DICDE -2
AVALANCHE VOLTAGE 0
2 gronlgpm FROTECTION 02 04 06 08 10 12 T4 6
-4 OUTPUT VOLTAGE (V)
Fig. 6 Typical input characteristic Fig. 7 Typical output characteristic
T
2%
20
FzQ1+Q; ---+Qyg

£
4 ois
5 a2 ,
g FAN OUT = 1
= 12 i i !
4 | |
5 ]
5
O m

8

“

0

0 4 8 12 16 20 2% 28

Fig. 8 Typical transfer characteristic for an inverting output:

fanout=1

INPUT VOLTAGE (V)

Fig. 9 Wired-OR configuration




& PLESSEY
SEMICONDUCTORS

SP533

SP530 SERIES

INDUSTRIAL LOGIC

SP533A

VERSATILE TIMING ELEMENT

The SP533 A is a member of a family of high noise
immunity industrial logic elements designed for easy
use, without the need for external protection, by
fabricating the circuitsbon the Plessey High Voltage
Process, which has voltage breakdowns in excess of
90V. This process also has a special diffusion for the
construction of buried avalanche diodes, which are
capable of absorbing powerful noise transients without
being destroyed.

The SP533 is an accurate timing element, its period
being determined by an external resistor and capacitor.
The triggering of the timer is controlled by two inputs.
It can be set to be triggered as a delay on either a ‘0’
to ‘1" or a ‘1" to ‘0’ logic transition, or as a non-re-
triggerable monostable on a ‘0’ to 1" logic transition.

There is a persistance detector on the input, so that
the timer is not enabled until an input has been present
for a length of time predetermined by another external
capacitor. Thus the circuit maintains logical integrity
for transients of noise on either the power supply or the
input.

Each circuit incorporates its own internal regulated
power supply enabling it to work with large variations
of voltage and high levels of noise and ripple on the
external supply. The logic input is protected from the
destructive power of RF noise by a high power
avalanche diode connected between the input and
ground.

APPLICATIONS

B Process Control Logic

B Automatic Machine Control

B Logic Circuitry in Telephone Exchanges
B Any Situation where High Noise Levels or

High Voltage Requirements Cause
Problems for Standard Logic Ranges

QuUICK

REFERENCE DATA
B +Vcc Power Supply Voltage
Continuous
Transient

Open Circuit Input Voltage

Short Circuit Input Current

Output Saturation Voltage (35mA)
Input Threshold

Min.

32

22

12

RESISTOR Rr ~Ver
capAcITOR [J2

CONTROL INPUT Y [§3 INTERNAL POWER SUPPLY RAIL

CONTROL INPUT X

INPUT E

CAPACITOR C

DG14

Fig. 1 Pin connections

FEATURES

Very High Noise Immunity

Input Protection Against Destructive High
Energy Noise Transients

Ability to Work from Unregulated Poorly
Smoothed Power Supply

Fan In and Fan Out of 10

Logic Inputs Which Supply Currents for
Reliable Use With Mechanical Switches

Accurate Timing in a Noisy Environment
Persistence Detector on {nputs

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°Cto +175°C
Operating ambient temperature —20°C to +70°C
Peak supply surge rating peak for 10ms 90V

Max Units
60 V
90 \
26 Y

3 mA
1.6 \
17 V
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SP533

ELECTRICAL CHARACTERISTICS

Tamb == —20°C to +70°C
Vce = 32V to 60V

Test Conditions (unless otherwise stated):

Value
Characteristics Units Conditions
Min. Typ. Max.
Static Characteristics
Power supply drain current 19 mA Vin = OV all inputs
Inputs E1 - E6
Open circuit input volts 22 26 \ Vce = 38V-60V
Short circuit input current 1 3 mA Vce = 38V-60V
Input breakdown voltage 26 55 \
Input Logic Levels
Logic 1 -4 12 \
Logic 0 17 26 \"
Input A
Short circuit input current 0.15 1.0 mA See note 1
Input Logic Levels
Logic 1 0 5 \
Logic 0 11 26 \
Output Logic Levels
Logic 1 1.6 Vv lout = 35mA
Logic O (Leakage) 10 pA Vout = 20V
Dynamic Characteristics:
No external capacitance
Output rise and fall times 20%-80% 300 us Output load :- fan
out of 10 in
parallel with
500pf
Delay to rise 50% - 50% 300 us Input levels: logic 1=12V
logic 2=17V
Delay fall 50% — 50% 300 us Transition times 10pus
With 0.1 uF external capacitor
Rise and fall times 20% — 80% 300 us
Delay to rise 50% - 80% 25 5.5 ms
Delay to fall 50% - 50% 25 5.5 ms
Timing period Ambient==25°C
Timing delay constant K 0.68 0.72 0.76 ;?_E,‘RJOiT
CT=15 uF
Temp. coefficient of delay 0.1 %/°C Vce=48V
Capacitor point (Crt) leakage 1 pA
current
Rearming current 4 mA
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SP533

Fig. 2 Functional diagram

OPERATING NOTES

Timing Delay

The length of the timing delay is constant whichever
mode the circuit is used in.

Characteristics

The value of the timing period is determined by the

following formula:
T=K CTRT where K=0.72 typical.

Range of suitable values of RT=15k Rt 500k

The range of suitable values of capacitance is usually
determined by the leakage current of the capacitor.
The voltage rating of the capacitor should exceed
25 volts.

Different Circuit Modes

Inputs X and Y are intended for hard wired use, as
they havé no protection against destruction by noise
and have very much lower noise immunity. They may
however, bearing the above in mind, be controlled
by logic gates.

A logic 1 can be provided by a connection to OV.

A logic 0 can be provided be either a connection to
VINT or left open circuit.

co6C 0 -
WU € 1
Losic 1 i
PERSISTENCE

e Toelar

|
Lo6ic 0 | DELAY L

outeuT 0y [ - !
Locic 1 ! ‘ |

PERSISTENCE
CECAY —»f

INITIAL STATES AFTER POWER ON

INPUT E AT LOGIC 1

o6ic o
QuTPUT G

INPUT E AT L0GIC 0

LoGic 0
ouTPUT @)
LoGIC 1

e lf
]
I
I
I
i
I
|
|
i
I
I
I

Fig. 3 Reset delay Control input X at logic ‘1°. Control input Y at
logic '0". Capacitor C1 connected between pin 1 and pin 2.
Persistence delay capacitor C and resistor Rt connected as
function diagram.
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PERSISTENCE
DELAY
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vee
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LOGIC 0 DELAY
QUTPUT Q2 o t T :
LOGIC 1

Vo
| PERSISTENCE
—n el
]
NPUT € AT LoGIC O |
|
Locic 0 :
|
LOGIC 1 :

OPERATE DELAY

PERSISTENCE PERSISTENCE
CELAY GECAY
-l ~— — fe—
Losic 0 ! ! —
weUT € | !
Lo6(c 1 L 0 |
[ b
Losic 0 — .
outPUT 0+ ! | ecav \
LoGIC 1 | nam—
I

INITIAL STATES AFTER POWER ON
Vee

ov _J

INPUT_E AT LOGIC 1 —l

1

T

I

I

DELAY
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PERSISTENCE
— DELAY
Lo6ic 0

oUTPUT G2
LOGIC 1
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Fig. 4 Different configuration, true outputs only.Control inputs
X and Y at logic '0’. Capacitor CT connected between
Pin 2 and OV. Persistence delay capacitor C and
resistor RT connected as function diagram.

Fig. 5 Non-retriggerable monostable
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Vonmax (MAX. LOGIC O OUTPUT)
Vi max (MAX. LOGIC O INPUT)

Vou min (MIN. LOGIC 0 OUTPUT)

e Vi win (MIN. LOGIC O INPUT)

voLTS
12— ——— ViU max (MAX. LOGIC 1 INPUT)

VoL max (MAX. LOGIC 1 OUTPUT)

Vou min (MIN. LOGIC 1 OUTPUT)

h. Vi i (MIN. LOGIC 1 INPUT)

LoGIC 0

LoGIC 1

Fig. 6 Logic levels

INPUT CURRENT (mA)

FORWARD CONDUCTION -
OF INPUT PROTECTION ——,
DIODE

AVALANCHE VOLTAGE
-3 OF INPUT PROTECTION
DIODE

Fig. 10 Typical transfer characteristic for an inverting output:
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Fig. 8 Typical input characteristic
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7 Worst case DC noise margin: fanout/fan in of 10
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Fig. 9 Typical output characteristic




SP534

@ PLESSEY

SEMICONDUCTORS

SP530 SERIES

INDUSTRIAL LOGIC

SP534A

COMPLEX GATE

The SP534 is a member of a family of high noise.
immunity industrial logic elements designed for easy
use, without the need for external protection, by
fabricating the circuitsbon the Plessey High Voltage
Process, which has voltage breakdowns in excess of
90V. This process also has a special diffusion for the
construction of buried avalanche diodes, which are
capable of absorbing powerful noise transients without
being destroyed.

The SP534, a complex gate, is designed with a
persistence detector, its time-out being determined by
an external capacitor. This ensures the output does not
change state until a logic signal has been present for
the pre-determined time. Thus transient noise on a
logic input will be ignored and the latch will also
maintain its state if there is a transient collapse of the
power supply.

Each circuit incorporates its own internal, regulated
power supply, enabling it to work with large variations
of voltage and high levels of noise and ripple on the
external supply.

With the exception of input A pin, each input is
protected from the destructive power of RF noise by a
high power avalanche diode connected between the
input and OV. Each input also sources a current in
excess of 1mA so a mechanical switch may be reliably
used for a logic input. The persistence detector will
ensure that there are no contact bounce problems.

True and compliment outputs are provided, each
capable of driving 36mA when at a logic 1. The logic 0
is provided by a very high value resistor connected to
the internal supply voltage.

o ve

130 INPUT E1

wpues [}
INPUT ES
INPUTES []3 12f] INPUT E2
neuTm e nf] npur €3
ouTPUT 0B {5 10[] INPUT A
outeuT 0 [J6

8]] CAPACITOR C

DG14

Fig. 1 Pin connections (top)

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Operating ambient temperature
Peak supply surge rating peak for 10ms

—55°Cto +175°C
—20°Cto —-70°C
90V

FEATURES

W Very High Noise Immunity
APPLICATIONS B Input Protection Against Destructive High
B Process Control Logic Energy Noise Transients
B Automatic Machine Control B Ability to Work from Unregulated Poorly
B Logic Circuitry in Telephone Exchanges Smoothed Power Supply
W Any Situation where High Noise Levels or W FanlinandFan Outof 10
High Voltage Requirements Cause B Logic Inputs Which Supply Currents for

Problems for Standard Logic Ranges
QUICK REFERENCE DATA

Reliable Use With Mechanical Switches

Min.  Max. Units

M +Vcc Power Supply Voltage

Continuous 32 60 Vv

Transient 90V
B Power Supply Current 15 mA
B Open Circuit Input Voltage 22 26 \
B Short Circuit Input Current 1 mA
H Output Saturation Voltage (35mA) 1. Vv
B [Input Threshold 12 17 vV
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SP534

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = —20°C to +70°C
Vce = 32V to 60V

Value

isti Units Conditions
Characteristics Min. Typ. Max. n ondition

Static Characteristics

Power supply drain current 19 mA Vin = OV all inputs
Inputs E1 - E6
Open circuit input volts 22 26 Vv Vce = 38V-60V
Short circuit input current 1 3 mA Vee = 38V-60V
Input breakdown voltage 26 55 Vv

Input Logic Levels
Logic 1 -4 12
Logic 0 17 26 v
Input A
Short circuit input current 0.15 1.0 mA See note 1

Input Logic Levels

Logic 1 0 5
Logic 0 ) 1 26 Vv
Output Logic Levels
Logic 1 1.6 \ lout = 35mA
Logic 0 (Leakage) 10 BA Vout = 20V
Dynamic Characteristics:
No external capacitance
Output rise and fall times 20%-80% 300 us Output load :- fan
' out of 10 in
parallel with
500pf
Delay to rise 50% - 50% 300 us Input levels : logic 1=12V
logic 2=17v
Delay fall 50% - 50% 300 . us Transition times 10ps
With 0.1 uF external capacitor
Rise and fall times 20% — 80% 300 us
Delay to rise 50% - 50% 25 5.5 ms
Delay to fall 50% - 50% 25 5.5 ms

Note 1. Characteristics of A input

This is a “control” input, intended for hardwiring to a specific logic state: a connection to OV for a logic 1/and open circuit for a logic
0. No noise protection is therefore provided on this input, and the DC noise margin’is greatly reduced.
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SP534

0=[(E)+E+E3+AleE,+M] oEg oEg

Fig. 2 Functional diagram (negative logic)

OPERATING NOTES

Up to ten outputs from any of the SP530 logic family
may be connected together to form an OR function.
One output or up to a 10 wide wired OR output may be
used to drive up to 10 inputs.

Initial States After Power On (with capacitor C
connected)

After the power on, Output Q will remain at logic O
(Output Qs atlogic 1) for the duration of the persistence
delay; thereafter Output Q will assume the value
determined by the inputs.

<tp

TR

T ; |

i
le-<tp !

! ks -'1 F—t0 to-s
o | i ;

OUTPUT Q

Fig. 3 Timing diagram showing the noise-ignoring effect of the
input persistence detector with 0-1uF capacitor. Input Es, Es,
A=0V, TD=2-5 to 5'5 ms with 0-TuF capacitor, TD (typical) =
4 x 104 x C, Cin Farads T in seconds (valid for T> 500 us)

Vou max (MAX. LOGIC 0 OUTPUT)
Vin max (MAX. LOGIC 0 INPUT)
Von min (MIN. LOGIC 0 OUTPUT)

Vin N (MIN. LOGIC 0 INPUT)

12 e ——— Vi MAX (MAX. LOGIC 1 INPUT)

_~— VoL max (MAX LOGIC 1 OUTPUT)
< Voumin (MIN. LOGIC 1 OUTPUT)
\—~ Vit min (MIN. LOGIC 1 INPUT)

LoGIc o

LoGic 1

Fig. 4 Logic levels

Fig. 5. Worst case DC noise margin: fanout/fan in of 10
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INPUT CURRENT {mA]

FORWARD CONDUCTION
OF INPUT PROTECTION ~———a
DIODE -2
AVALANCHE VOLTAGE
-3 OF INPUT PROTECTION
DIODE

Fig. 8 Typical transfer characteristic for an inverting output:

OUTPUT VOLTAGE (V)

Fig. 6 Typical input characteristic

OUTPUT CURRENT (mA)

02 04 06 08 ro 1
OUTPUT VOLTAGE (V)

Fig. 7 Typical output characteristic

FAN OU

Fz01+0; ---+0Qyp

0 ¢ 8 [t] 16 20 2 28
INPUT VOLTAGE (V)

fanout=1
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Fig. 9 Wired-OR configuration




@ PLESSEY

SEMICONDUCTORS

SP701/3/4

SP700 SERIES

INTERFACE CIRCUITS

SP701A TTL-MOS ANALOGUE SWITCH DRIVER
SP703A 1TL.-MOS ANALOGUE SWITCH AND LOGIC DRIVER

SP704A 11.-Mm0S ANALOGUE SWITCH AND LOGIC DRIVER

The SP701, SP703 and SP704 are bipolar integrated
circuits designed to accept the output swing from
saturating bipolarlogic such as RTL, DTL and TTL, and
provide outputs suitable for driving MOS devices. The
SP704 differs from the other devices in the range in that

it has one voltage input and a current input designed to
accept the output from MOS logic. The SP701 is
available in 10-lead TO-5, while the SP703 and SP704

are packaged in 14-lead ceramic DIL.

TIL MOS T

wer 47 Lopt
3
8 7 OP 2
P2
u N
1P 3 G‘ADL—S o/P 3

SP701

, .
e 1 6 O/P1
s o

VEE1 3
8

. 2{ icl'>¥ o
9

Veez 10
12

P 3 n opP3
13

VEE3 14

SP703

MOS

VOLTAGE 1/P 1 4

CURRENT (/P 1 5 6 Mos o/
VEE) 3

VOLTAGE I/P 2 8

CURRENT I/P 2 9 7 mos o z
VEE2 10

VOLTAGE 1/P 3 12

CURRENT 1/P 3 13 1 Mos orF 3
VeE3 M

SP704

Fig.1 Logic and package connection diagrams

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Chip operating temperature
Chip-to-ambient thermal resistance (TO-5)
Chip-to-case thermal resistance (TO-5)
Chip-to-ambient thermal resistance (dual-in-line)
Total supply voltage (Vs) (Vcc with respect to VEE;
or Vcc, strapped to OV, with respect to VEE on
SP703 and SP704)
All types except SP703B
SP703B
Input voltage relative to Vcc (voltage inputs)
Mean input current (current inputs on SP704)
Mean output current

—b55°Cto +175°C
+175°C

250°C/W

80°C/W

160°C/W

30V

20V

0to—7V

20mA

—10mA to +10mA

It is necessary to use a heat sink if the junction temperature - calculated from
the maximum ambient temperature and the maximum power dissipation -

would otherwise exceed +175°C.
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SP701/3/4

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb:0 Cto70°C

All voltages are measured with respect to Vcc

Output "high’ means nearest Vcc or OV ; output
‘low’ means nearest VEE
Current convention : positive current that is flow-

ing into the device.

o L Value
Characteristic Circuit - Units Test conditions
Min Typ. | Max.
Input and output
levels
|/P voltage for)/P All types except
‘Tow' SP704 current |/Ps 0.8 V(neg.)
I/P current for O/P
‘low’ SP704 current |/Ps 50 MA(pos.) |Voltage I/Ps to Vcc
I/P voltage for O/P All types except
‘high’ SP704 current I/Ps 2.75 V(neg.)
1/P current for O/P
‘high’ SP704 voltage |/Ps 1.0 | mA(neg.) |Vin=—275V
- SP704 current I/Ps 400 HA(pos.)
O/P 'high’ voltage
with respect to Vcc SP701 0 0.7 1.2 V(neg.) |No load current
" " 5 6 7 V(neg.) |[No load current
O/P 'high’ voltage
with respect to OV SP703A, B & SP704A, 0 0.7 1.2 V(neg.) |No load current
O/P ‘low’ voltage
with respect to VEE All types 0.8 1.5 V(pos.) |No load current
Power consumption
Power consumption SP701A 43 60 mW | Vin=—2.75V
per circuit with O/P Vs=20V
‘high’ (Note 1)
" " SP701A 60 80 mW | Vin=—2.75V
Vs=25V
SP701A, 80 110 mW | Vin=—2.75V
Vs=30V
SP703A & SP704A 32 43 mW | Vce= - 5V, Vs=20V
SP703A & SP704A 45 60 mW | Vce= -5V, Vs=25V
SP703A & SP704A 60 80 mW | Vce= -5V, Vs=30V
(If Vcc is strapped to OV,
power consumption is
as for SP701A &
SP702A).
Power consumption SP701A 60 80 mW  |Vs=20V
per circuit with O/P
‘low’
" SP701A 90 120 mW | Vs=25V Vin=—0.8V
SP701A 120 160 mW | Vs=30V
Power consumption per |SP703A, 40 55 mW | Vs=20V
circuit with O/P ‘low’ & SP704A
- ¢ SP703A & SP704A 66 90 mW | Vs=25V Vin=—0.8V
Vee= +5V
SP703A & SP704A 100 135 mW | Vs=30V
(If Ve is strapped to 0V,
power consumption is as
for SP701A and SP702A)
Switching times (Note 2)
Turn-on delay tdi All types 25 nS | CL=10pF
” “ ” 30 nS [ CL=100pF
Turn-on rise time tr 25 nS | CL=10pF
- . 75 nS | CL=100pF
Turn-off delay td2 30 nS | CL—=10pF
“ “ 35 nS | CL—100pF
Turn-off fall time tf 30 nS | CL.=10pF
" ” 65 nS | CL=100pF
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NOTES

SP701/3/4

1. The figures quoted apply to the ‘no load’ condition and are suitable for calculating the total power consumption when driving capacitive:

loads at repetition rates below 10kHz.

2. These switching times are applicable to the current inputs of the SP704A provided that drive currents are < 50uA for turn-on and

> 400pA for turn-off.

Vee

INPUT PULSE (_—‘i e

tdl |
-t
"‘r t [’ '
d2

OUTPUT PULSE ‘

Fig.2 Switching times

OPERATING NOTES

These circuits can be driven from almost any stan-
dard logic family. With low or medium-power RTL, no
logic fan-out can be permitted for the RTL element other
than the connection to the MOS driver; the extra
current drawn from the MOS driver input requires that
the RTL driving gate fan-out be taken as 2.

Where the driven MOS device incorporates gate pro-
tection, its gate protection diode will be forward biased
whenever the gate voltage exceeds the substrate voltage
by one diode drop. The SP701 outputs are optimised for
driving MOS analogue switches, which have substrate

-0

-02 T= +250C

Iy (mA)

-04

~05
-5 -4

-3 -2 - vee
ViN (RELATIVE TO V) (V)

Fig.3 Typical input characteristics

connected to Vcc.

The greater flexibility of application of the SP703
and SP704 results from the use of separate supply rails
for input and output circuits. In addition, the three
circuits of the SP703 and SP704 have separate VEE
rails which may be operated at different voltages pro-
vided that Vee3 (pin 14) is the most negative.

One of the two inputs to each gate in the SP704 is a
current input designed to be driven from MOS logic;
the SP704 may thus be used as a high fan-out buffer
element in MOS logic systems.

Vee T
SP701A,

-2

-4
S -6
; SP703A, SP704A|
;)J -8
O -0
=4
Y- T=4280C
E Vg -zsv5

- + =+5v
5 -1e Yec
g -16
=
3-e
>

-20

-22

—24

-26

-5 -4 -3 -2 -1

ViN (RELATIVE TO Vce) (V)

Fig.4 Typical voltage transfer characteristics
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SP705

© PLESSEY SP700 SERIES

SEMICONDUCTORS INTERFACE CIRCUITS

SP705B
CRYSTAL CONTROLLED

INTEGRATED CIRCUIT
OSCILLATOR

The SP705B is a square wave oscillator circuit designed
to operate in conjunction with an AT cut quartz crystal of
effective series resistance less than 300 ohms. Four TTL
outputs are provided, related in frequency to the crystal
frequency f as follows: /2, /4, /2 and §/4. The SP705B is xe g wh vee
therefore ideally suited to either single or multi-phase TTL ne (2 13 [ & outeur

clock applications ne 3 12[] ¢4 outpur
COMPENSATION [14 1 [] NC
10 0] 72 outPuT
CRYSTAL
FEATURES q 9[y t72 outpur
EARTH [} 7 8f) N

B Operating Frequency up to 10 MHz
B /2 and f/4 outputs D614
B 4 TTL Level outputs
B Operates from +5V TTL Supply Fig.1  Pin connections
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vee = +5V
Value
Characteristic Symhol Units Conditions
Min Max
High state output voltage VoH 2.6 \Y Vce =4.75V
lOH =0.2mA
Low state output voltage VoL 0.4 \Y Vee =5.25V
|o|_ =8mA
Supply current lcc 35 mA Vce =5V
Output rise time (10% to 90%) tR 20 ns Vee =5V
Output fall time (30% to 10%) te 20 ns Vee =5V
Operating frequency (f) 10 MHz
Operating temp range 0 70 °c
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SP705

"
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o
OSCILLATOR
a 2
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orp e
DIVIDER
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¢ ¢ ov STAGE
CRYSTAL [N - 13
e L
7

a;

DIVIDER
STAGES

Fig. 2 SP705B block diagram
CIRCUIT DESCRIPTION

The crystal maintaining circuit consists of an
emitter-coupled oscillator, with the emitter resistors
replaced by constant-current generators: The crystal is
connected, usually in series with a 20pF capacitor, between
pins 5 and 6. The 20pF capacitor can be replaced with a
mechanical trimmer to allow small changes in frequency to
be made, as shown in Fig. 3.

The circuit is desi'gned to provide low crystal drive levels
— typically, less than 0.15mW at 5MHz. This is well within
crystal manufacturers’ limit of 0.6mW.

The compensation point, pin 4 is made available so that
the compensation capacitance can be increased if necessary.
However the 14pF capacitor included on the chip is usually
sufficient to prevent spurious oscillation at high
frequencies.

50

Fig. 3 Circuit diagram of SP705B oscillator

DEVIATION (ppm )

-0

-

-so |

‘rr

10
[ CRYSTAL FREQUENCY {MMzj

TYPICAL CIRCUIT COEFFICIENTS
TEMPERATURE COEFFICIENT OF CIRCUIT 0-1ppm per °C @ 10MHz
VOLTAGE COEFFICIENT OF CIRCUIT 1-Lppm per VOLT @ 1-4 MHz

from I crystal freq




© PLESSEY

SEMICONDUCTORS

SP721/2/4

SP700 SERIES

INTERFACE CIRCUITS

SP721B BALANCED LINE DRIVER
SP722B BALANCED LINE RECEIVER
SP724B puAL BALANCED LINE RECEIVER

The SP721B, SP722B and SP724B circuits are
designed for interfacing between TTL/DTL logic and
balanced transmission lines. The SP721B line driver
produces an output which is essentially a current sink
into one of the two lines. The magnitude of the current
is nominally twice that of an externally programmed
source current. The receiver circuits will accept anti-
phase signals from a line with a DC level several volts
remote from earth potential.

4 ECL-TC BIAS

NON-INV 1/P &
INV 1P 3 n o/

STROBE 13

sP1228 cm10
DG14

0 5 OIP
" 2 wow

7
P EXPANDER 9

SOURCE CURRENT I/P - 2
PROGRAMMING
RESISTOR cM10
[ —

o DG14

SP7218

STROBE 1 &
NON-INV 1P 1 2 5 O/P1
INV /P13

1 ECL-TC BIAS

NON-INV I/P 2 13
INV 1P 2 12 10 0P 2
STROBE 2 11

SP724B DG14

Fig. 1 Logic diagrams. Note: pin

OPERATING NOTES

The SP721B Balanced line driver, accepts TTL logic
inputs, and its output to line is in the form of a differ-
ential current sink. The current flows from the line into
one of the two output terminals, setting up a differen-
tial voltage on the line. The magnitude of this current
sink is determined by the value of external programming
resistor between pins 7 and 2 and is nominally twice the
current flowing into pin 2. The size of the differential
voltage produced on the line, is dependent on the
current chosen and the differential impedance of the
line.

A recommended standard is 8mA (minimum) into a
100 Q line giving an 800mV differential signal.

The line receivers will accept up to a 3V common
mode input without being affected, responding only
to differential signals producing TTL compatible out-
puts.

Point to Point Working

Fig. 3 shows a typical configuration with balanced
matched lines terminated at both ends. It is possible to
match only the differential impedance, but problems
may arise from reflected common mode signals which
may then exceed the 3V limit. To overcome this
problem, the network shown gives a common mode
termination of about 60 Q corresponding to a typical
screened sheath pair cable. Using low loss cable in this
way, signals can be transmitted a distance of at least

are identical for all pack

150 metres, at clock rates up to 5 MHz.

The common mode line figure of 3V can be improved
by attenuating the cable signals to the receiver, at the
expense of differential sensitivity. Typically an attenua-
tion up to 5 times (14 dB) may be used before the
differential error becomes excessive.

When more than one receiver or transmitter are used
it is important that all transmitters and receivers con-
nected to a line are always connected to common
power supplies.

Distribution of Multiple Receivers

Each receiver has only a small disturbing influence,
so several receivers may be connected on to one line
at different points. However it is possible that common
mode problems may be accentuated, so it is often
advisable to carry out attenuation as suggested in the
paragraph on point to point working.

Multiple Transmitters for Highway Working

By strobing the programming current supplied to pin
2 of the SP721B, the output from that transmitter can
be switched on or off. This however produces a large
common mode shock which takes time to decay, the
decay time depending on the line length and line
characteristics. Thus the SP721B can be used for
block data transfer, provided sufficient time is allowed
between blocks, for the common mode shocks to
decay.
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SP721/2/4

ELECTRICAL CHARACTERISTICS
(SP721B)

Test conditions (unless otherwise stated):

Vee= -5V =5%
Vee= —5V =5%

T=0 t0o70 C
Value
Characteristic Min. Typ. Max. Units Test conditions
Input voltage for logic ‘0" O/P 0 800 mV —
Input current for logic ‘0" O/P 1.6 mA (neg.) VIN = 0.4V
Input voltage for logic ‘1" O/P 2.0 \Y —
Input current for logic ‘1" O/P 40 pA VIN = 2.4V
Output current at pin 5 for logic 1.0 HA
‘0" O/P
Output current at pin 14 for 1.4 2.0 2.6 /unit source current Note 1
logic ‘0" O/P
Output current at pin 14 for 1.0 HA Note 1
logic ‘1" O/P
Output current at pin 5 for 1.4 2.0 2.6 /unit source Note 1
logic ‘1" O/P current
Output current difference 100 HA Note 1
between logic ‘0" and logic ‘1"
Permissible output voltage —3 +3 \Y Notes 1 and 2
excursion
Mean propagation delay 15 nS Note 3
(tpu —tpd)/2
Propagation delay skew 5 nS Note 4
Dissipation 150 260 mW Note 5
Supply current (+5V) 55 7.0 mA
Supply current (—5V) 33 45 mA Isource = 10mA

NOTES (D.I.L. pins quoted)
This result holds for the source current in the range 1 to 10mA (pin 2) and this current is normally determined by a resistor from pin

1

52

2 to ground (see fig. 2)

The voltage indicated is an absolute voltage and to determine the common mode value, the signal voltage must be subtracted from the
absolute voltage. The maximum signal voltage = 2.6 x source current x effective load resistor.

The time period measured, is from the time when the input passes through the threshold of the circuit, until the output currents at pins

14 and 5, are equal

The propagation delay skew is the time for which the sum of the current at pins 14 and 5 differs from the d.c. value by more than 50%

on switching the output state.

A duty cycle of 50% is assumed. but if the output is permanently in the logic ‘1" state the dissipation will be 10mW higher. The source

current is set at 10mA,

——SP7218 ——

L%

o7 1 «
STROBE

39 39

NOTE: THIS TERMINATION NETWORK COR-
RESPONDS TO A TWISTED PAIR TRANSMISSION
LINE WITH A 100§ DIFFERENTIAL CHARAC-
TERISTIC IMPEDANCE AND AN APPROXIMATE-
LY 602 COMMON MODE CHARACTERISTIC
IMPEDANCE

—— SP7228 ——

Fig.2 Typical application.




ELECTRICAL CHARACTERISTICS
(SP722B & SP7248B)

Test conditions (unless otherwise stated):

Vee= 45V +5%
Vee= —5V +5%

SP721/2/4

T=0°to 70°C
Value
Characteristic Circuit | Min. | Typ.| Max. Units Test conditions
Input voltage All —31.0 +3 \ —
(common mode)
Input offset SP722 4.5 15 mV VouT — 1.6V
SP724 5 10 15 mV Vout — 1.5V
Input threshold All 4.5 mV Note 1
Input current All 100 HA —
Input capacitance All 1 2 pF Note 2
Input current for
logic ‘0" I/P All 1.6 mA (neg.) VIN = 0.4V
Input current for logic 1" I/P All 120 pA VIN = 2.4V
Output voltage for logic ‘0" O/P All 400 mV lo = 0 to 16mA
Output voltage for logic ‘1’ /OP All 2.4 v lo = 0 to 400pA
Mean propagation delay All 20 nS —_
Dissipation SP722 145 mwW —
SP724 170 | 230 mwW —
Short circuit output current All 18 55 mA Note 3
Supply current (+5V) SP722 12 16 mA —
SP724 19 27 mA —
Supply current (—5V) All 9 125 mA —

NO
1.
2.

3.

TE
M

o v

asured from offset to give full logic ‘0" or logic ‘1" at output.

As input passes through threshold, capacitance temporarily rises to 10pF.

Not more than one output should be shorted at any one time. This parameter is measured at the maximum recommended supply voltage

ABSOLUTE MAXIMUM RATINGS

(all devices unless otherwise stated)

Storage temperature range —55°C to +175°C
Operating temperature range 0°C to + 70°C
Dissipation (at Tamb= 70°C)

MAXIMUM

TYPICAL

(SP721B) 300mWwW
Positive supply +6.5V
Negative supply —6.5V
Logic input excursion +5V to —0.5V

Line input excursion (receivers) +5, or power supply
rail values, whichever are the lower

Line output excursion (SP721B) +5V to neg. supply
Line output excursion (SP721B) +5Vto neg. supply
Line input differential voltage (receivers) 6V
Source current input (SP721B) 20mA

——1

OUTPUI CURRENT (mA]

NN
XN

MINIMUM

AN
N

40 O 800 a 6k 8k 10K

2
RESISTANCE (n)

Fig. 3 Output current v. resistance between pin 2 and 0V,
. , on resi

95%

53



54

SP721/2/4



© PLESSEY

SEMICONDUCTORS

SP750

SP700 SERIES

INTERFACE CIRCUITS

SP750B

HIGH SPEED COMPARATOR

The SP750B is a high speed comparator with a latch
circuit and other facilities intended for use in the
construction of ultra fast A-D converter systems. The speed
capability of the device is compatible with conversion rates
of up to 100 Mega samples per second. Input and output
logic levels are ECL compatible.

FEATURES

B Minimum Set-up Time 2ns
B Max. Input Offset Voltage 5 mV
B Propagation Delay 35ns
B ECL Compatible

B Comparator Output Gating

B  Wired OR Decoding for 4 Bits

B Precision Current Output

Qo GATE /P
A
LATCHED COMPARATOR MULTY - COMPARATOR
45V GATING

INPUT ecL

orr
REF STAGE

-52v

ottt

WIRED OR
PRECISION DECODING
SWITCHED
CURRENT
SOURCE

-8V REF

RSET o Qa2 Q3 as

ANALOGUE CURRENT
outpPuT

Fig. 2 SP7508 schematic diagram
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Fig. 1 Pin connections

GENERAL DESCRIPTION

The basis of the SP750B is a fast comparator \ th a
combined latch facility, which allows the comparator to be
operated in the hold mode. The comparator has a relatively
low gain in the follow mode, which assists in achieving an
extremely fast response. However, due to the positive
feedback action of the latch facility, the gain approaches
infinity during the latch cycle, thereby permitting high
resolution.

In addition to the basic comparator, the following
functions are provided on the chip. to optimise the
performance of high speed parallel-series-parallel A to D
converter systems.

1. A two-input gate for simplified multi-comparator
output logic.

2. Four emitter follower outputs from the gate to provide
wired OR decoding for four bits.

3. A precision current source, set by an external resistor.

4. A high speed switch for the precision current to
provide a fast and convenient reconstruction of the

analogue inout. Summing the currents eidaval
analogue input. Summing the currents in a multi-level

comparator chain provides the D to A conversion

directly for the construction of converters, of the
parallel-series-parallel (or feed forward) type.

The philosophy adopted in the SP7508 makes possible
the construction of ultra fast high accuracy feed forward
converters by integrating a significant proportion of the
system function on the same chip as the comparator. The
result is not only to reduce considerably the total hardware
count but to reduce the propagation delays where they are
most critical, and eliminate redundant operations.
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SP750

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamp = +25°C
Value
Characteristic Units Conditions
Min. Typ. Max.
Input offset voltage 5 mV
Input bias current 25 uA
Input offset current 5 MA
Supply currents
+5V 16 mA
—5.2v 35 mA
-8V 15 mA
"Total power dissipation 470 mW
Analogue O/P current (1,) ON 5 mA See note 1
Anologue O/P current (1) 5 uA
Precision current stability 20 ppm/°C
Min. latch set-up time 2 ns See note 2
Input to Q, O/P delay 35 ns Vin = 100 mV, 26 mV
overdrive (see note 3)
Input to |, delay 35 ns Vin = 100 mV, 256 mV
overdrive (see note 3)
Gate delay 1/P to Qq.4 high 1.6 ns
Gate delay I/P to Qq.4 low 1.3 ns
Latch enable to |,
between 50% points 2 ns
Latch enable to 1, to
settle within 0.2% 10 ns
Minimum hold time 1 ns
Minimum latch pulse width 2 ns
Common mode range 1.5 v

NOTES

1.

The analogue output current (lo) is set by means of an external setting resistor (Rget) and is equal to the reference voltage on Pin 9 (—8V
nominal), divided by 2 x Rget. Naturally the accuracy of this reference voltage must be consistent with the conversion accuracy required.

The allowable voltage on the current output Pin 8, is —8V to +5V.

This parameter is measured with +100 mV input and —5mV overdrive, corrected to take account of the comparator offset, i.e. the
switching threshold is at O V on the input waveform. The minimum set up time is defined as the minimum delay between the time the
input voltage crosses the input offset voltage to the 50% crossing of the latch input, required to latch the Qg output into the correct state.
(See Figures 3 and 4). When the latch is low the comparator is in the "‘follow’” mode, and when the latch is driven high the latch locks the

output in the existing state.

Due to the relatively low gain of the comparator, propagation measurements in the ‘‘follow’’ mode (i.e. not using a latch input), are made

with a 25 mV overdrive rather than a 5 mV overdrive,

LATCH
INPUT

DIFFERENTIAL

Qo)
ouTPUT

(1o}
ouTPUT

____________ D\
|

Ts MINIMUM SET UP TIME
TPD (Qo) DELAY INPUT TO Qo
Tpp (o) DELAY INPUT TO o
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MEASUREMENT OF DYNAMIC PERFORMANCE
PERFORMANCE

The accepted standard method of testing the speed
performance of a comparator is to apply a 100 mV input
stepi with a 5 mV overdrive level. The 100 mV turns the
input stage hard on whilst the 5 mV is more than sufficient
to drive the output over the centre of its range. This
technique exercises both the large and small signal
responses of the comparator, and therefore gives a good

SP750

measure of the worst case performance of the device under
test, whilst avoiding undue difficulties in test pulse
generation. (Larger pulses with small overdrives would
require extreme purity of waveform.) Minimum set-up time
and propagation delay are measured from the time the
input signal crosses the input threshold, i.e. the input offset
voltage.

The test arrangement shown in Fig. 4 provides automatic
correction for the input offset voltage by means of a
feedback loop. An input signal referred to earth (OV) may
therefore be used, thereby simplifying test pulse generation.

1

+5V 0V ANALOGUE

+100my ﬂ COMPARATOR
0 0—©

CURRENT SUMMING

o /P
TO 50nSCOPE

(R (A COR
PARTOF
SP7508

|

+15V

|
i
|
|
|
|
I
|
I
|

TO PIN L OF
EV

UNDER TEST b5y

910 100 300

OFFSET

GATE /P
ov Losic

MONITOR

r

I PART OF SP7508
t ECL AND GATING
|

)

L

300 Qi az
AS AS
aL Q

0 SCOPE 50

" LOWEST LEAKAGE TYPE AVAILABLE

—15v.

200X OVERDRIVE
VOLTAGE

Fig. 4 Dynamic test circuit

In the above circuit, with S1 switched to NULL the
feedback corrects the offset in the circuit including DC
errors in the OV level of the input pulse. In the test
position, the offset is stored in the integrator capacitor C.
Switch S2 adds an overdrive voltage which is selectable. The
input duty cycle is made very short so that it does not
contribute a significant DC offset.

APPLICATIONS

Although the SP750B was aimed at a particular system
configuration, it is sufficiently flexible to find application
in a variety of conversion methods.

In an all-parallel A-D converter the SP7508B is capable of
achieving sampling rates of up to 100 Megasamples per
second. This technique is usable up to 5-bit accuracy. An
arrangement similar to that shown in Fig. 5 is suitable for
this type of converter.

For higher bit accuracies, techniques such as the
parallel-series method are required. Fig.5 shows the
schematic diagram of an A-D converter system capable of
giving 8-bit accuracy at sampling rates of up to 30
Megasamples per second. The SP750B is used in two 4-bit
stages operating in the parallel-series-parallel method of
conversion. Full use is made of the wired OR decoding and
the analogue output current. Fig. 6 shows a 4-bit stage in
greater detail.

In order to achieve the optimum performance of this
device, care must be taken to ensure that a good layout is
used, consistent with all high frequency practices. A ground
plane construction should be used and all leads which are
not designed to be microstrip transmission lines should be
kept as short as possible. The device should be soldered
directly into the circuit board and the supplies should be
well decoupled with RF capacitors close to the device. In
addition, to achieve the shortest settling time for the
analogue current output, it is essential to keep the stray
capacitance on Pin 9 (Rge¢) to a minimum.
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Fig.5 Block diagram of a 4 x 4 bit parallel-series A/D converter
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Fig. 6 Block diagram of 4-bit LSB stage showing top six levels
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© PLESSEY
SEMICONDUCTORS

SP761/2

SP700 SERIES

INTERFACE CIRCUITS

SP761B 12v POWER INTERFACE CIRCUIT
SP762B sv POWER INTERFACE CIRCUIT

The SP761B and SP762B are bipolar integrated circuits,
each incorporating five current amplifiers for interfacing
between MOS/TTL devices and loads requiring high drive
currents. The SP761B is designed to operate from a +12V
supply rail and the SP762B from +5V.

Both types are provided with a strobe input which drives
two of the amplifiers so that their outputs may be
connected in parallel for higher output current capability.

The circuits operate over a temperature range of 0°C to
+70°C and are mounted in 14-lead ceramic DIL package.

Although primarily designed to drive printing solenoids
in calculators, these circuits can be used in a variety of
applicaticns requiring high drive currents.

FEATURES

B Input — MOS/TTL Capability
B Output — 200 mA Capability
B Five Channels per Package

B Open Collector Output

Vee

e

Fig. 2 Functional diagram (one driver)

STROBE 1/P Vee
8

1%
oo o oo

= s = = g = =

ov ov

DG14
Fig. 1 Pin connections (top)
APPLICATIONS
B Driving Solenoids
B Driving Relays
B Driving LEDs
B Driving Filament Lamps
M Driving Cores
B TTL-to-MOS Translator
ABSOLUTE MAXIMUM RATINGS
Output collector voltage 26V
Supply voltage, SP761B +15V
Supply voltage ,SP762B +7V
Storage temp. —55% to +125%C
Chip operating temp. +125°%C
Ambient operating temp. 0°%C to +70°C
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SP761/2
ELECTRICAL CHARACTERISTICS

Value (note 1)
Characteristic Type Units Conditions
Min. Typ. Max.

Supply voltage Ve SP761B 1 12 13 \% See note 2
SP762B 4.5 5 5.5 \ See note 2
Quiescent supply current SP761B 8 mA All inputs low
SP762B 10 mA All inputs low
On state supply current,
per element Both 12 mA i = 1TmA
Input current )y SP761B 1 4 mA lout = 150mA
Input voltage V SP761B 4 \" Iig = TmA
Input current Iy SP761B 50 MA
Input voltage V| SP762B 2.7 5.5 v lout = 200mA
Input current Iy SP762B 1 mA Vig =27V
Input voltage Vi SP7628 1 \%
Output current lgyy SP761B 150 mA iy = 1TmA
SP762B 200 mA Viy = 2.7V
Output voltage Vg _ SP7618B 1.0 1.2 \ lout = 150mA
SP762B 1.3 1.6 Vv lout = 200mA
Output voltage Vo Both 26 \%
Output breakdown voltage Both 26 \ See note 3
Duty cycle SP761B 40 %
SP762B 33 % AIII outputs at
On time 2 s out Max.

NOTES

1. Both OV supply pins 1 and 7 must be connected at all times.

2. Min. and max. limits apply to the temperature range 0°C to +70°C. All typical values are quoted for Vcce = Typical and Tamb = +25°C.
3. External clamping diodes must be used when driving inductive loads.
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_— 150 _
<
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z 5
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Fig. 3 Input characteristic (including strobe) Tamb = +25°C Fig. 4 Output characteristic
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Fig. 5 Operating characteristics
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Fig. 6 Operating characteristics at +70°C

OPERATING NOTES

Interfacing

The SP761B is designed to interface directly with MOS
devices, accepting free drain input currents in the range
1mA to 4 mA. Current limiting input resistors are
incorporated on-chip to reduce power dissipation in the
MOS circuit. The resistor is approximately 2 k€2, giving an
input voltage of 4V at 1 mA.

Fig. 8 shows (i) a direct interface to MOS and (ii) an
interface using an external resistor to further limit input
current when driven from a high voltage source.

The SP762B will interface directly with standard TTL
over the temperature range 0°C to +70°C, a TTL logic ‘1’
making current available at the SP762B output. Although
TTL is not specified to source more than 400 uA at logic
‘1" level, the majority of gates will in fact supply
approximately 5 mA and still maintain a logic ‘1’ level in
excess of 2.7V. Since the input resistors of the SP762B are
approximately 60052, then one TTL output is capable of
driving up to 5 SP762B inputs. When driving only one input
of an SP762B, the input current will limit at approximately
2 mA at 3.4V. Open-collector TTL gates can also be used to
drive the SP762B, provided that each TTL output has an
external load resistor, the value of which will depend on the
fanout required.

The characteristics of the strobe input are the same as
for the individual inputs and therefore the above comments
also apply to this input.

SP761/2

SUPPLY CURRENT (mA)

/ SP7618
5

1
SUPPLY VOLTAGE (V)

Fig. 7 On state supply current drain per element

Unused Inputs

When using the strobe input, inputs 1 and 2 must be left
floating. However, inputs 1 and 2 can be used completely
independently in the Same way as the other inputs. Any
other unused inputs can either be left floating or tied to the
negative supply rail.

Output Capability

The output capability of each channel is 150 mA for the
SP761B and 200 mA for the SP762B. With all five drivers
operating at these current levels, a duty cycle of 40% for
the SP761B and 33% for the SP762B will allow operation
over the temperature range 0°C to +70°C.

If the device is to be operated at a lower ambient
temperature, or at a lower output current, then the duty
cycle may be increased as shown in Fig. 6 and 7. Likewise,
if some of the outputs are unused the duty cycle of the
remaining outputs may be proportionally increased
provided that the drivers are used symmetrically within the
package.

The package has a thermal time constant such that the
chip temperature will rise above the permitted maximum of
+125°C if all the drivers are allowed to remain on at
maximum output current for more than 2 seconds.

The drivers will operate at up to 1 MHz but at such
frequencies the input mark/space ratio will have to be
modified because the effective output duty cycle is higher
than that at the inputs due to stored charge in the output
transistors.

+12v.

SP761B

y (i

Fig. 8 Interfacing to MOS
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@ PLESSEY

SEMICONDUCTORS

SP763/4/5

SP700 SERIES

INTERFACE CIRCUITS

NEW PRODUCT DATA

SP763 B SP764 B SP765B

POWER INTERFACE CIRCUITS

The SP763/4/5 are bipolar integrated circuits each
incorporating 10 current amplifiers for interfacing between
MOS/TTL devices and loads requiring high drive currents.
The SP763 and SP764 are designed to operate from an
MOS compatible supply of typically +12V whereas the
SP765 is designed for a TTL supply rail of +5V.

The SP764/5 are provided with a strobe input which
drives two of the amplifiers so that their outputs can be
connected in parallel for higher output current capability.

The circuits operate over a temperature range of 0°c
to +70°C and are available in 24-lead DIL ceramic package
or 24-lead DIL plastic stud (SP764B and SP765B only),
for applications requiring higher dissipation.

Although piimarily designed to drive printing
solenoids in calculators, these circuits can be used in a
variety of applications — including driving filament lamps,
L.E.D.s, relays, cores and other devices requiring high drive
currents e.g., power transistors.

FEATURES

200mA Output Capability

MOS/TTL Compatible

On-Chip Input Current Limiting Resistors
Zero Standby Power

Direct interface to Seiko and similar printers

Vee

o/P

3

Fig. 1  One driver element

ov ov
1 ”
aoonononoonon

Pin numbers for
DIL plastic stud package

Tt U EP24
7 I

STROBE Vee

STROBE
SPTBLASONLY Vee

«u 13
aooonnonnoon

Pin numbers for
ceramic DIL package

oUUUUUUOUU U DG24
ov ov

Fig. 2  Pin connections

APPLICATIONS

Driving Solenoids
Driving Relays

Driving L.E.D.s

Driving Filament Lamps
Driving Cores
TTL-to-MOS Translator

ABSOLUTE MAXIMUM RATINGS

Supply voltage, Vcc
SP763B & SP764B +15V
SP765B +7V
Storage temperature —55°C to +125°C
Chip operating temperature +125°C
Ambient operating temperature  0°C to +70°C
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SP763/4/5
ELECTRICAL CHARACTERISTICS

Vai te 1
Characteristic Type alue (note 1) Units Conditions
Min. Typ. Max.
Operating supply voltage, Vcc SP763B
SP764B 11.0 12.0 13.0 \% Note 2

Operating supply voltage, Ve SP765B 4.5 5.0 5.5 \%
Supply current per element SP764/765B 12.0 mA lin = TMA
Supply current per element SP763B 5 mA lin = TmA
Input current, |y SP763/764B 1 4 mA
Input voltage, V| SP763/764B 4 \Y lin = TmA
Input current, I SP763/764B 50 MA
Input voltage, Viy SP765B 2.7 5.5 \%
Input current, Iy SP765B 1 mA Vin = 27V
Input voltage, V| SP765B 1 Y
Strobe high input current, gy SP764/765B 1 4 mA
Strobe high input voltage, Vs SP764/765B 4 \% Isq = TmA
Output current, lgyy SP763B 50 mA lin = TmA
Output current, lgy¢ SP764B 150 mA lin = TmA
Output current, lgyt SP765B 200 mA lin = TMA
Output voltage low, Vg SP764B 1.0 1.2 Vv lout = 150mA
(saturation voltage) SP765B 1.3 1.6 \ lout = 200mA
Output breakdown SP763B 12 \ Note 3
voltage, By o SP764/765B | 26 \ Note 3
Duty cycle Ceramic package | SP763B 100 % lout = Max.

Ceramic package | SP764B 25 % At gyt = Max.

Ceramic package | SP765B 25 % lin = TmA

Plastic package SP764B 40 % Ta =+70°C

Plastic package SP765B 40 % Vco = Typ.
ON time SP764/765B 2 sec.

NOTES

1. Min. and Max. limits apply to the guaranteed temperature range of 0°C to +70°C unless otherwise specified. All typical values are quoted
for Voo = Typ. and Tp = +25°C.

2. Both OV supply pins T and 12 must be connected at ail times.

3. External clamping diodes must be used when driving inductive loads.

Typical Performance Characteristics

In the following characteristics (Figs. 3 to 10), V¢c =
+ 12V (SP763, SP764B) or + 5V (SP765B).

SP7658

SP764B, SP7658

Iy (mA)
Is (mA)

SP7648
SP7638

2 [] 10 39 40 w

& 6
Vin (V) Ve (V)

Fig. 3 Input characteristics (T4 = +25°C) Fig. 4 Strobe input characteristics (T 4 = +25°C)
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SP763/4/5
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Fig. 5 Output characteristics (TA = +25 C) Fig. 6 Operating characteristics (T 5 = +25 C to +70 C)
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SP763/4/5

OPERATING NOTES

Interfacing

The SP763/764 are designed to interface directly
with MOS devices, accepting free drain input currents in the
range 1TmA to 4mA. Current-limiting input resistors are
incorporated on-chip to reduce power dissipation in the
MOS circuit. The resistor is approximately 2k§2 giving an
input voltage of 4V at TmA (see Figs.3 and 4).

Fig.11 shows (i) a direct interface to MOS and (ii) an
interface using an external resistor to further limit input
current when driven from a high voltage source.

The SP765B will interface directly with standard
TTL over the temperature range 0°C to +70°C, a TTL logic
1’ making current available at the SP765 driver output.
Although TTL is not specified to source more than 400uA
at the logic "1’ level, a typical gate will in fact supply
approximately 5mA and still maintain a logic ‘1’ level of
about +2.7V. Since the input current — limiting resistors on
the SP765 are approximately 70052 (giving an input voltage
of +2.7V at 1mA) then one TTL output is capable of
driving up to 5 SP765 inputs. If, however, a TTL gate is
used to drive only one SP765 input, then the current will
limit at approximately 2mA, corresponding to an input
voltage of +3.4V. Open-collector TTL gates can also be
used to drive SP765s but in such cases each TTL output
must have an external load resistor, the value of which will
depend on the fanout required.

+uv
MAX
+12v
— (i)
SP763/4
ov
—
+12v
(ii)
% SP763/4
ov -

Fig. 11 Interfacing SP763/SP764 to MOS

Strobe Input

A positive voltage (as defined in the Electrical
Characteristics) applied to the strobe input (pin 24) enables
drivers 1 and 2 simultaneously. Thus, using this input

66

permits output current sinking of up to 300 mA
(SP764B) and 400 mA (SP765B) by connecting
together outputs 1 and 2 (pins 2 and 3).

No current limiting resistor is provided at the strobe
input as the input voltage at 1mA is 4V on all circuit
variants (see Fig.4). When. using the SP765B., therefore,
the strobe input must be driven either from an
open-collector TTL gate with an appropriate load resistor
or from a normal TTL gate with an external 1k resistor
between its output and V¢ ¢ as shown in Fig.12.

Fig.12 TTL interface to SP765 strobe input

Unused Inputs

When using the strobe input, inputs 1 and 2 must be
left floating. However, inputs 1 and 2 can be used
completely independently, in the same way as the other
inputs. Any other unused inputs can either be left floating
or tied to the negative supply rail.

Output Capability

The SP763B has an output rating for each driver of
50mA and may be used over the full temperature range of
0°C to +70°C at 100% duty cycle.

The SP764B has an output rating of 150mA for
each driver and the SP765B a rating of 200mA. With
all ten drivers operating at these current levels a duty cycle
of 25% for the ceramic package and 40% for the plastic
stud package will allow operation over the temperature
range 0°C to +70°C.

If a lower ambient operating temperature can be

tolerated, then the duty cycle may be increased up to a
maximum of 40% (ceramic) and 80% (plastic stud) at
+25°C. Operation of the drivers at lower output currents
will also allow the duty cycle to be increased, as shown in
Figs.6, 7, 8 and 9. In addition, if some of the outputs are
unused, then the duty cycle of the remaining outputs may
be increased, provided that the drivers are used
symmetrically within the package. For example, if cutputs
5 and 6 are not used, then the duty cycle of the remaining
8 outputs can be increased in the ratio 10:8.
The drivers will operate at up to 1MHz but at such
frequencies the input signal mark/space ratio will have to be
modified because the effective output duty cycle is higher
than that of the inputs due to charge storage in the output
transistors.

Because of the high current levels which the drivers
are capable of making it is essential that both the Oy pins
should be connected. The track resistance to each pin
should be approximately equal to ensure equal current
sharing.



Plastic Stud Package

With the addition of a heat risk of thermal resistance
not greater than 12°C/Watt, operation at up to 100% duty
cycle (i.e. D.C. operation at maximum output current) can
be achieved over the full temperature range 0°C to +70°C.
A suitable heat sink consists of 256 cm? (4 in?) of 16 SWG
Aluminium folded as shown in Fig. 13.

Note: On the stud package, the stud is connected to the
negative rail.

25Lmm(1in)

375 mm (1:51n)
‘\\

18:9 mm (075in}

NOTE: STUD CONNECTED TO-VE RAIL

Fig. 13 Heatsink details for stud package

Typical Application

A typical calculator application for SP764/SP765
devices is shown in Fig.14. In this, two packages are
required to drive the 18 printing solenoids and the
paper/ribbon feed solenoid. The 10 drivers in one package
are used to drive 10 printing solenoids and the remaining 8
solenoids are driven by outputs 3 to 10 of the second
package. The paper/ribbon feed solenoid is controlled by
the strobe input of the second package and driven by the
parallel outputs 1 and 2.

SP763/4/5

+VE  SOLENOID
SUPPLY (% +2LV)

+vee —13 12 1

—{u n I ] I

PRINTING | '8 7
11PS

9-18 . R
—20 s
el
— . ———m«
—{22 3 —E;j—
—23 2 v———m—‘
e e
+vee —B 12 =

eriNTING | "7 8
17PS
V-8

NC—22 3
NC—23 2 ]———m
PAPER/RIBBON _|

FEED 1P (STROBET |2 ! PAPER/RIBBON
= FEED SOLENOID

Fig. 14 Typical printing calculator application
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SP1404

@ PLESSEY

SEMICONDUCTORS
SP1404

HIGH VOLTAGE INTERFACE CIRCUIT

The SP1404 is a bipolar integrated circuit comprising
five individual digital current amplifier circuits. Each circuit
accepts a logic input from TTL, CMOS or a similar squrce wvee e
and drives a high-current load at the output. The outputs
are capable of withstanding high negative voltages in the meurt outeuT Y
‘off’ state, making the SP1404 particularly suited to weut 2 [f ouTPuT 2
telecommunications applications. INPUT 3 [} outPUT 3
CIRCUIT DESCRIPTION (FIG. 2) meore outRuT ¢

NeuT s [ OUTPUT §

The SP1404 operates as a power amplifier interfacing ov Excrance [] ov ELECTRONIC
from a voltage-level sensitive input to a high-current output DG14
switch. The input threshold is TTL-compatible, with a low
input current requirement enabling one standard TTL Fig. 1 Pin connections (viewed from underside)
output to drive many interfaces. The low input current
requirement also makes it possible to use series 18185 CHAIN
current-limiting resistors to protect the SP1404 inputs. Hvee | ELEMENTS

Each element of the device performs an inverting :
function, i.e. a low voltage level on the input causes a high :
current in the output. If the input is left open-circuit, the :
output will be off and the output current will be zero. :

The isolation of the integrated circuit is biased to the )
more negative of the two earth points by diodes D1 and D2 Exca:m;e:
so that differences of up to (Vcc—1) volts can be tolerated weur o—fC 02 :
between the ‘noisy’ exchange earth and the ‘quiet’ |
electronic earth. :

OUYFUT:
oV O- [l
ELECTRONIC |
o1 |
SUBSTRATE
Fig. 2 Circuit diagram of one element
ELECTRICAL CHARACTERISTICS
Test Conditions (unléss otherwise stated)
Temperature range = 0°C to +70°C
Vge =+5V 0.5V
Value
Characteristic Units Conditions
Min. Typ. Max.
Input current -20 uA Vin =0V
-2 HA Vin = Vee
Output voltage 15 \ Vin = 0.8V, lgyt = 50mA
Output current 100 HA Vin =2V, Vout = 60V
Ve supply current 30 mA Vce =5V, all inputs low
Total power dissipation 450 mW V¢ =5V, all inputs low
all outputs lgyt = 50mA

69



ABSOLUTE MAXIMUM RATINGS
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Storage temperature

Chip operating temperature
Ambient temperature (loyt = 50mA)
Load current

Voltage between output

and ‘noisy’ earth

V¢ to output voltage

Vcc to electronic earth

Input voltage

—55°C to +175°C
+150°C

+85°C

80mA

—65V
75V

v

Vee + 1V

SP1404



© PLESSEY

SEMICONDUCTORS

ECL 10,000 has an excellent speed-power product,
has relatively low rise and fall times, and transmission-
line capability. The combination of varsatile logic
functions and the 2.0ns 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 III is directly
compatible with ECL 10,000 and can be used to
extend the speed capability of the ECL 10,000 series.

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

FUNCTIONS AND CHARACTERISTICS @ Vcc=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 2.0 100
Quad 2-1/P NOR gate SP10102 20 100
Quad 2-1/P OR gate SP10103 20 100
Quad 2-1/P AND gate SP10104 27 140
Triple 2-3-2-1/P OR/NOR gate SP10105 20 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-O/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 20 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 23 100
4-wide 4-3-3-3-1/P OR/AND gate SP10119 23 100
4-wide OR-AND/OR-AND Invert gate SP10121 2.3 100
Quad TTL to ECL transiator SP10124 3.5 380
Quad ECL to TTL translator SP10125 45 380
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 taccess=10ns (max) 420
256-bit random access memory SP10144 taccess=30Ns (max) 420
64-bit register file (RAM) SP10145 taccess=10NS (typ) 625
1024-bit random access memory SP10146

64-bit random access memory SP10148 taccess=16ns (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
Dual high speed adder/subtractor SP10180 4.5 360
4-bit arithmetic logic unit/function generator SP10181 See logic diag. 600

* Load power not included
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ECL10K

TYPICAL TRANSFER CHARACTERISTICS OF ECL10100 FAMILY

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

PARAMETER —30C +25°C +85°C

ViHmax —0.890V —0.810V —0.700V
ViLmin —1.890V —1.850V —1.825V
ViHAmin —1.205V —1.105V —1.035V
ViLAmax —1.5600V —1.475V —1.440V
VOHmax —0.890V —0.810V —0.700V
VOLmin —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 —0.910V
VoLAmax —1.655V —1.630V —1.595V

Vitmin

ViLAmax

Ves
=4 ViHAmin

ViHmax

—0.810V

VOHmax

—0.960V

VoHmin
VOHAMIN e

Vouamax  ———y

—0.980V

—1.630V
—1.650V

VoLmax

—1.850V

Voumin

—1.850V

1.475V

~-1.29V
—1.105V

ABSOLUTE MAXIMUM RATINGS

A. Limits beyond which device life may be impaired:

Power supply voltage, Vee (Vec= 0)
Base input voltage, Vin (Vcc = 0)

Output source current, 10 :-

Continuous

Surge

Storage temperature, Tstg

*Junction operating temperature, Tj:-

DC fan-out

Plastic package
Ceramic package

B. Limits beyond which performance may be degraded:
Operating temperature range, Ta

Power supply regulation

*Tcase must be<150 °C

—0.810V

—8V to OV
OV to Vge

<50mA
<100mA
—55°C to 150 °C

<150°C
<165°C

—30°Cto +85°C

<70
+10%

HIGH STATE

LOW STATE



LOGIC DIAGRAMS

Positive logic is used throughout.

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

ECL10K

SP10100
QUAD 2-INPUT NOR GATE
WITH STROBE

o< o o0 o~

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

SP10101
QUAD OR/NOR GATE

o w oo~

"

&5

13
12

©

Pp=25mW typ/gate (No load)
tpd=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 o Nw

"
15

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

.



ECL10K

SP10106
TRIPLE 4-3-3 INPUT NOR GATE

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

SP10107
TRIPLE 2-INPUT EXCLUSIVE
OR/EXCLUSIVE NOR

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

SP10109
DUAL 4-5-INPUT
OR/NOR GATE

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

SP10110
DUAL 3-INPUT 3-OUTPUT
OR GATE

Vcer = pins 1 and 15
Vecez = pin 16
VEE = pin 8

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

SP10111
DUAL 3-iNPUT 3-OUTPUT
NOR GATE

2
s 3
6 ‘
7

12
9 13
10 1%
"

Vcer = pins 1 and 15
Vce2 = pin 16
VEE = pin 8

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

SP10112
DUAL 3-INPUT
3 OUTPUT OR/NOR GATE

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

T4




ECL10K

SP10113
QUAD EXCLUSIVE OR GATE
TO BE ANNOUNCED

ENABLE

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

SP10114
TRIPLE LINE RECEIVER
TO BE ANNOUNCED

1%
15

1?
[}

ki

ves

tpg=2.4ns typ (Single ended input)
tpd=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

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

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

—

" "
2 »
1

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

SP10118
DUAL 2-WIDE 3-INPUT OR-AND GATE

1 —
n
5 *
2
[
7
9
10
n *
15
2
13
%

*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)
tpd=2.3ns typ

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

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

SP10124
QUAD TTL TO ECL TRANSLATOR

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

S 3
s 2
7 3
!
10 2
s Vce (+5V) =pin 9
" " Vee (—5.2V)=pin 8
" Gnd=pin 16

SP10125
QUAD ECLTO TTLTRANSLATOR

Vee (4+5V)=pin 9
" Vee (—5.2V) =pin 8
88 _, Gnd=pin 16

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

SP10128
BUS DRIVER
Vee = pin 14
Gnd. 1 = pin 16 TO BEANNOUNCED
Gnd. 2 = pin 1
Gnd. 3 = pin 9 conTROL 1
Vee = pin 8
o n [s] a
CLOCK 10
R
RESET 7 J
DISABLE 1 12
DISABLE 2 §
D2 6 [}
R
I
R — CoNTROL 2

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

SP10129
QUAD BUS RECEIVER
TO BE ANNOUNCED

% Qo

15 Q)

D
1o
O
1O—

3 Q2
03 & 0
2 Q3
L
HYSTERESIS CONTROL 5 R
clock 1 Vee = pin 9
RESET 10 ————— Gnd = 1and 16
STROBE 12 Vee = pin 8

Pp=750mW type/pkg (No load)

tpa=10ns typ
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SP10130
DUAL LATCH

Tea n
02 10

S2 12

Pp=155mW typ/pkg

tpd=2.5ns typ

TRUTH TABLE
D C CE | Q.1
L L L L
H L L H
[2] L H Qn
") H L Qn
[} H H Q,

o=Don’t Care

SP10134
DUAL MULTIPLEXER WITH LATCH

TO BE ANNOUNCED

ab—:
Oz 5 ! >
- o 3
Ceo )
Cer al—1s
021 13 i >

73 "%
022 12 j. >

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

SP10131
DUAL TYPE D MASTER SLAVE
FLIP-FLOP

S 5
y n Z
S I
Ry & —f
Cc 9 —4

Ry 13 —

"
Tz n .
D2 0 15

S2 12+

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

CLOCKED TRUTH TABLE

(o} D Qn -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 Q. -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 o H H
H [ [ [) Q,
o=Don't Care
C=CE+Cc
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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 Q,
L H H
H L L
H H N.D.

N.D.=Not Defined
CLOCK J-K TRUTH TABLE*

J K Q, +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 —&N Qo "%
13 —c
12 —Jop 015
1 —or
6 —p2 QpF—2
s—os b,
3 —si
7 —{s2 Cour .

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

FUNCTION SELECT TABLE

SEQUENTIAL TRUTH TABLE*

INPUTS OUTPUTS

Carry{ClocK Carry

S1|S2|DO| D1| D2|{ D3[ In |** Ja0| Q1| Q2 |Q3|Out
L{L]L]L{H|[H o|H]|L[L|]H]H L
LIHloe|o|o| el L{H|H[L| H|Hl H
LI Hl{oe|o| o| e L|H|L|H| H|Hf H
L| H| o 2| 0| o L H |H| H| H|] Hl L
L{H| o 2| 0| o H|L H| H| H| Hl H
LIH|o|o| 0| e H|H |H|[H| H|H| H
HiHl o | o | 0| o] o |H |H|H| H] H| H
L{L]H|H|L|L] @ |H|H|[H|[L]|L|L
Hl Lle|o| o] o L|H{L|]H|[L|L[lH
Hi L|eoe|o|o|of L|HI|H|L|L|L|] H
HiL| o [] 0| 0 L H |L L L L L
HiLlo|oe|o| ol 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.
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SP10137
UNIVERSAL DECADE COUNTER

SEQUENTIAL TRUTH TABLE*

INPUTS OUTPUTS
ot 4:‘“ Gop— v Carry|Clock Carry
12—foo G111 S1|1S2|DO|[D1|D2|[D3| In |** |QO0| Q1| Q2| Q3| Out
T e LI LIH|R|H|L] o | R [H|HIH] LI H
:::" ab—:3 L| Hloe|o|e|eo| L|H |JLIL|L|HIH
7 —s2  Cour| “ L H ] 2 [} ? L H H L L H L
LI Hloe|o|o|o]|L H L L L.| L H
L H|l o [} (4] ? L H H L L L H
o (No load L| Hle|o|o]|o| H|H |HL L L H
P e e (Notoad) L{ H|o|o|o|o|H[H|H|L|IL|[L|H
Hi H|l o |2 |0 | 0| @ H |H| L L|L H
FUNCTION SELECT TABLE LI Ly H|HJ L] Lo H HPHPLYL)H
S1 S2 Operating Mode Hi Lloe]|ejo|e| L H L H|L| LIH
L L | Preset (Program) Hl Lle|efo|e| L |H H L|L|LIH
L H | Increment (Count Up) Hj Llje|o|o|o| L HJL]LILLIL
H L | Decrement (Count Down) ‘:' Don't care. oai o ]
AWl (i Coun) It ke shows b st seuring inpute v
**A clock H is defined as a clock input transition from a low
to a high logic level.
SP10138
e—1q @ " BI-QUINARY COUNTER
—e ot TO BE ANNOUNCED
N
5 —s2 Qo "
5 ——S3 B3
Pp = 370 mW typ/pkg (no load)
fiog = 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

(Clock connected to C1

C1) and QO connected to C2)
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SP10140 (90Q )
SP10142 (50Q )
SP10148 (50Q )
64-BIT RANDOM MEMORY

TO BE ANNOUNCED

A2 A3 Ay As

R

ADORESS
BUFFER/
DECODER

1116 DECODER

I

i

[&

OLUMN

SELECT GATES

|

I

XL
ARRAY

Pp = 420 mW typ /pkg
taccess = 15ns (max) SP10140, SP10148
= 10ns (max) SP10142

TRUTH TABLE

cer e CHIP ENABLE
2 s BUFFER MODE INPUT QUTPUT
| T ] CE | WE | Di Dout
Write "0 L L L L
DATA OUT 15 —— z:;::; SENSE AMPLIFIER erte ::1 " I_ L H L
] I [ Read L H ") Q
ATA I 13 e o o Disabled H [) [) L
T INPUT BUFFER o=Don’t Care
SP10141
FOUR-BIT UNIVERSAL SHIFT REGISTER
TO BE ANNOUNCED
n— TRUTH TABLE
. PR — SELECT|OPERATING OUTPUTS
- ._13,0 N S1  S2|MODE Q0,+1 | Q1n+1 | Q2,+1 | Q3,+1
s —o; L L | Parallel Entry DO D1 D2 D3
DO e L H| shift Right* | a1, Q2, Q3, DR
e R H L| Shift Left* DL Qo0, Q1, Q2,
s 1 H H| Stop Shift QO0, Q1, Q2, Q3,
Pp=425mW typ/pkg *Outputs as exist after pulse appears at “C’"" input with input
fshift=200MHz typ conditions as shown. (Pulse=Positive transition of clock

input).
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. SP10144
oo G Ce2 s 256-BIT RANDOM
A kol | ACCESS MEMORY
DATA OUT CHIP TO BE ANNOUNCED
BUFFER ENABLE
taccess=30Nns (max) (Address inputs)
avpLIER
o 1o *
g, —— wg ¥ [le v TRUTH TABLE
b4 an Baveriul me LY MODE INPUT ouTPUT
‘3_5§° ’“z%—<—D|N C_E m D D
a—Y = * i in out
Write 0" L L L L
aurren s Write “1” L L H L
DECODER Read L H > Q
° Disabled H | o P L
o e M o=Don’t Care
SP10145
64-BIT REGISTER FILE
Ve = pin 16 (RAM)
Vee = pin 8
TO BE ANNOUNCED
3
10
; TRUTH TABLE
E MODE INPUT OUTPUT
" CE WE D Q
K Write “0” L L L L
? Write "1 L L H L
Read L H < Q
Po = 628 W byp. pka- (no loac) Disabled H % % L
% =Don’t Care.

SP10146
1024 BIT RANDOM
ACCESS MEMORY

TO BE ANNOUNCED

Vee=pin 16
Vee=pin 8

CHIP SELECT 44 —————

2 Ao
[ p
«—a;
s —a3
AooREss 4 | i: OouT f—— 1 DATA OUTRUT
9 —ag
10— 47
1 —AAg
12 — ag _
OIN WE

DATA INPUT |54.‘_J
WRITE /READ 13
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SP10160

12-BIT PARITY GENERATOR CHECKER

TO BE ANNOUNCED

Pp=320mW typ/pkg (No load)

tpd=5.0ns typ
INPUT OUTPUT
Sum of
High Level Pin 2
Inputs
Even Low
Odd High

SP10161
BINARY TO 1 OUT OF 8 DECODER
(Low)
& 2 TRUTH TABLE
g \ ENABLE
INPUTS|INPUTS OUTPUTS
g > ET |E0 |[C|B|A|Q0|Q1|Q2| Q3| Q4| Q5| Q6| Q7
L (L [ttt [ HIH [H H [H [H
‘Eé_ T o> Lol |fu)Hfp [e [H o [H |1 |H |H
_ s L (L |L{H|L{H {H L |H {H|[H|H |H
L |{L |L|H|H|H |H |H L |H |H |[H |H
- 5 —D‘" L L [H|L|L|H [H [H |{H|L [H |[H |H
] —:D_u L (L [H|L|H|H |H [H [H |H|L |H |H
L |L |H{H|L|H |H |H|H |H |H|L |H
L—D_ L L [H|H[{H[H JH |H |H |H [H |H |L
cu 0 H |lo |o|o|o|H |H |H |H |H |H |H [H
:D_ o |H |e|lo]oe|H |H [H{H |H |H{H[H
Pp=315mW typ/pkg (No load) o=Don’t Care
tpd=4.0ns typ
SP10162
BINARY TO 1 OUT OF 8 DECODER
(HIGH)
Eg 2
" ] >— NPOTS T A BUTRUTS
D_5 EO[ET|C|B|A]lQo|Q1|Q2|Q3|Q4|a5|a6( Q7
L e [ofofefe o Jo Jo oo o
., S D* Ljujujufnje fu o o fu jo o o
- D3 L (L |L|H{L|L L |H L |L |L L |L
L L |L{H[HL JL |L |H|L |L |L |L
N < ] D> N IO 1 Y T O T R T P P T
{‘L_ L®|z L|L |HL|HL oo e L v L L
L L |HHLL L L L L jL |H (L
&" L|L |[HHHL (L |L]|L |L |L L |H
. o Hle |elojo|L [L |L L L L |L]|L
A):})—‘—“‘—D_ o |H|o|o|o|/L |L L |L L |L [L]|L
Pp=315mW typ/pkg (No load) o=Don’t Care

tpd=4.0ns typ
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SP10164
8-LINE MULTIPLEXER

A ’—[:: Po=310mW typ/pkg (No load)
o gviﬁ_ tpd=3.0ns typ
c 10
EE 2 ] Do TRUTH TABLE
6 === ADDRESS INPUTS
ENABLE| C B A z
X s _D"‘ L L L L X0
X2 & FM_Do—' . - H X1
L L H L X2
s = L L H H X3
X6 1 ’—Dﬁ - ) L L x4
L H L H X5
1 L H H L X6
—Do« L H H H X7
xen H ) ) ° L
X7 o=Don’t Care

SP10165
8-INPUT PRIORITY ENCODER
TO BE ANNOUNCED

TRUTH TABLE

B s I DATA INPUTS QUTPUTS
3 —ao0 O3f— DO(D1|D2|D3|D4|D5|D6|(D7|Q3|Q2|Q1| Q0
D N I Hl e |e |o ¢ |e |0 |e |H |L |L [L
[ A L |H|e |e |0 |0 |0 |0 |H |[L |[L |H
7 —|01 D3p—— 10
8 —Vee D 9 L [L |H o |0 |0 |0 |o H |L H | L
L {L|L |[H{oe |0 |0 |0 |[H|L |H|H
L {L |L JL [H|o |o [0 |H |H |L (L
L |JL (L |JL |JL |H [0 |o |H [H L |H
Pp=545mW typ/pkg L L L L L L H |o H H H L
tpd=7.0ns typ (Data to output) L L L L L L L H H H H H
L L |L L L JL JL |L L fL JL |L

o=Don't Care
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6 Qi

¢=Don’t Care

SP10171
DUAL BINARY TO1 OUT OF 4 DECODER
(Low)
Pp=325mW typ/pkg (No load)
tpd=4.0ns typ
B —D*!— TRUTH TABLE
0 003 ENABLE
D_“ o _INPUTS | INPUTS OUTPUTS
E|EO| ET| A | B |a10[{Q11]|Q12|Q13|Q00[{Q01[{Q02|Q03
M| ) >—we [LJLJ LI L[L|L[H|[H[H[L|[H[H[H
hs—) % LlLv] L] ClH{H[LCTH]IH]IH[LIH]|H
AE(LD—'”WLLLHLHHLHHHLH
_FD—zmaLLLHHHHHLHHLH
574):1; LIL|H L|L|[H|[H|H|H|[L|[H]|H]|H
] Y ICTH[ LI L|L|L|HA|RIH[HA|H[H[HA
Es T san |H|l @ | 0| 0| @ | H| H| H] H| H| H| H|H
. o=Don't Care
- 6 Q0
g 2
SP10172
DUAL BINARY TO1 OUT OF 4 DECODER
(HIGH)
Pp=325mW typ/pkg (No load)
tpd=4.0ns typ
o 10 Qo3
W o0z TRUTH TABLE
E|ET |EO [A [ B [ai0]a11]a12]o13|aoofo1|a02{03
H——ED"—‘”‘“LHHLLHLLLHLLL
“A)j; HDO_\,OOOLHHLHLHLLLHLL
LIH|[H[H] L] L] H]L[LC[LIH[L
—D—BO"LHHHHLLLHLLLH
D e e
£ D_SQ“"i(Z?(ZJEFoLLLLLL__
] >




ECL10K

SP10173

QUAD 2-INPUT MULTIPLEXER/LATCH

TO BE ANNOUNCED

SP10174
DUAL4TO 1 MULTIPLEXER
TO BE ANNOUNCED

seect o _[:q
T
000 § 0——
001 5 o— _D
Qp—o2
o &
-
on 3
a2l—o1s
020 13 0———
EVABLE 1
021 12 0— Yo 13
asl—on vin
030 11
T Vee=pin 16
oo Vee=pin 8 ¥310

cLock 7

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

TRUTH TABLE

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

TRUTH TABLE

z

SELECT | CLOCK | Q0,+1 ENABLE | ADDRESS INPUTS OUTPUTS
H L D00 3 B A A W

L L DO1 H [ ] L L
? H Q0, L L L X0 Y0
p=Don’t Care L L H X1 Y1
L H L X2 Y2
L H H X3 Y3

o==Don’t Care

D2 3

SP10175
QUINT LATCH

TO BE ANNOUNCED

Pp=400mW typ/pkg (No load)

tpd=2.5ns typ

TRUTH TABLE

2

03 9

]

- )
0 Q) 15
I
0 Q2
C r
b a3 3

——c &

o, 5

Q|

c

Cos
[

RESET 11

D co Cc1 Reset Q, -1
L L L L L
H L L L H
[ H [) L Q,
) 4] H L Q,
[ H (] H L
[] [] H H L

o—Don't Care




ECL10K

SP10176
HEX D MASTER-SLAVE FLIP-FLOP

TO BE ANNOUNCED

CLOCKED TRUTH TABLE

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

o==Don’t Care

" L o *A clock H is a clock
l transition from a low to a
— high state.
" T]—
CLoCK g —D—‘
Pp=460mW typ/pkg (No load)
frog=150MHz
TRUTH TABLE SP10178
INPUTS QUTPUTS BINARY COUNTER

R|SO{ S1| S2| 83| C1 C2]| Q0| Q1 Q2] Q3

H|L L L L [} [ L L L L TO BE ANNOUNCED

LIH|H|H|H|®% ¢ HI H

L(L L |L L H @ No count

L|L L L Lo H No count n—so ogl—1s
7 St o f—mn

Ljr|L|L|tL LjpLypL]L M Z ol—-

LjLlolelte HiL| L]t 2 ol

Lfc Lttt L|H|L|L ° R Bf—3

Lfr | L|L |t H|H|[L|L

Lt L L L L L H L Pp = 370 mW typ/pkg (no load)

L{L | LfL L H|L| H|L fiog = 150 MHz typ

LfL | Lf{L L LH| H]L

Lfe | L|{L]L H|IH[ H]|L

LfL | L L |L L|L{L|H

L{L | L|{L|L H{L[L]|H

LjL ] LqyL L L|H|L|H

Lfr | LfL]L H|lH| L[H

Lfr | LfL L L|L| H|H

LfrjLf{LiftL H|L| H|H

LfL|L|{Li|L L|H| H[H

Li{L|L|L L H|H| H| H

% Don’'tCare

* Clock transition from ViL to ViH may be applied to
C1 or C2 or both for same effect.
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ECL10K

SP10179

LOOK-AHEAD CARRY BLOCK

TO BE ANNOUNCED

SP10180
DUALHIGH SPEED ADDER/SUBTRACTOR

TO BE ANNOUNCED

7 ELA  Sol— 15
9 ELB  Sof— 2
63 5-—% 5 Ag
6 80
P3 13 g 3 N Cour 3
o e— = =)
4
P2 —] =D s o] I
o S —
e ” CN Coutp——13
ot i Ny Vec=pin 16
VEE:=PIN B cc=
h, 15 PG & Vee=pin 8
61 7 A I FUNCTION SELECT TABLE
L7 -
- Sela Selg Function
60 ¢ ) § Cniz H H S=A plus B
H L S=A minus B
o L H | S—B minus A
L L S=0 minus A minus B

Pp=300mW typ/pkg
tpd=3.0ns typ (Carry, Propagate)
4.0ns typ (Generate)

Pp=360mW typ/pkg
tpd (typ) :

Cinto Cout=2.2ns
A0 to SO=4.5ns

A0 to Coyt=4.5ns

4-

SP10181
BIT ARITHMETIC LOGIC

UNIT/FUNCTION GENERATOR

N——] ] l
So S1 S2 S3

21 Ag of—2
20 ——{80 F‘}—z
18— A1

19 —181 F2 p—"7
16 —— A2 [y —
n —i82

10 — A3 GG [——+4
9 —83

22 ——{Cn fof—*
23 —M Cott f—5

TO BE ANNOUNCED

Pp=600mW typ/pkg (No load)
tpd (typ) : A1 to F=6.5ns
Cnto Ch 4=3.1ns
A1 to PG=0.5ns
A1 to Gg=4.5ns
A1 to Cph.4=5.0ns

Veer=pin 1
Vcea=pin 24
Vee=pin 12
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IMPORTANT!
ECLIIl 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 Il 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 Capacitance = 6F 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
114 7.8 Fig. 1 Block diagram of SP1648
Veez Veer
TIL 1
TRI0 TR1
R3 TR2
3
— $——O OUTPUT
L TR
TRL
4 TR12 4;2
TRIL TR1 1 RS
N | ]
A
TR8 TR7
m TR6 Lj
D1
o2 § o
l7 10 lu ls (Ls
VEE1 BIAS TANK VEE2  AGC
POINT

Fig. 2 Circuit diagram of SP1648



SP1648
ELECTRICAL CHARACTERISTICS

Supply Voltage = +5.0 volts [ TEST VOLTAGE/CURRENT VALUES
(Volts) mAde
@Test e ey -
Temperature | Vik max | VIL min W
o°c +1.900 +1.400 -5.0
+25°C | +1.800 | +1.300 ~5.0
+75°C 700 +1.200
SP1648 Test Limits TEST VOLTAGE/CURRENT APPLIED TO |
UT‘Z!“ 0°c +25°C +75°C PINS LISTED BELOW  vee
Characteristic Symbol | Test Min | Max Min Max Min Max Unit | Vidmax | ViLmin | Ve " (Gnd)
Supply Drain Current e | 8 | - - - 35 = mAde | - - 14 7.8
[Cogic 1 T Von | 3 4.00 4.16 204 219 210 428 | vdc | - 12 1,14 3 7.8
[ OQuwutVoltage L | L — S [
Logic VoL 3 3.8 342 320 343 322 346 Vde 12 - 114 3 7.8
Output Voltage 1 |
Bias Voltage Vgias® | 10 145 18 14 1.7 13 16 Vde - - 1,14 = 7.8
Min Typ Max Min [
Peak-to-Peak Tank Voltage Vep | 12 - - - = mv_| SeeFigurea|  ~ | 1,14 3 2.8
Output Duty Cycle Voe 3 - - N % | See Figure 4 - a4 3 7.8
Oscillation Frequency [ = - - - | s MHz | See Figure 4 - e 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 VOLTAGE/CURRENT vALUES
(Volts) mAde
@ Tost
Tomperature | ViHmax | ViLmin | VEE | L
o°c | 3300 | -3.800 | 52 | —5.0
+25°C | —3400 | —3900 | —62 | —50 |
+75°C | 3500 | —4.000 | 52 | -50
) SP1648 Test Limits TEST VOLTAGE/CURRENT APPLIED TO
Jo e w25°C perr PINS LISTED BELOW v
Symbol | Test Min Max Min Max Min Max Unit | Vidmex | ViLmm | Vee | | (Gad)
Power Supply Drain Current e 8 - - - 36 - - mAdc - - 7.8 - |t
Logic “1" Von | 3 “1.000 ~0840 ~0.960 ~as10 ~0.900 Vdc = 2 7.8 3 114
Output Voltage
Logic 0" VoL | 3 ~1870 1635 ~1850 ~1620 ~1830 ~159 Vde 12 - 7.8 3 1,14
Output Voltage
Bias Voltage VBies' | 10 ~3.750 —3.400 ~3.800 3500 ~3.900 ~3600 Vdc = = 7.8 = .14
Mn | Typ | Mex | Min | Typ | Max | Min | Typ | Max
Poak-to-Paak Voltage vep | 12 - - - - 500 - - - - mV | SeeFigurea]  — 7.8 3 1,14
Output Duty Cycle Voc | 3 - - = - 50 = = = = % | SeeFigured]  — 7.8 3 1,14
Oncillation Frequancy fmax | — - = = 195 | 225 = - = - MHz | See Figred| 7.8 3 1,14

* Thic measurement guarantees the dc potential at the bias point for purposes of incorporating a varactor tuning diode at this point.
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SP1648

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

Cc= 3.0-35pf

SIGNAL

|
| UNDER
_____ ] TEST
01
T 1
* 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 = 100MHz Vertical Scale = 10db/div shall be CT-070-50 or equivalent.

L

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.

* * * gypass only that supply opposite ground.

Vpp 7 50%

! fe——> PRF = 10 MHz ta

b DUTY CYCLE (Vpc) =

Fig. 4 Test circuit and waveforms
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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 response 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
Vgg (= 1.4V 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.

< 100 — 8 T ;
T vee= 50V
z >4 o OSCILLATOR TANK COMPONENTS
2 (CIRCUIT OF FIGURE |
('3

f L
z L MHz 0 p
S S A S e g
2 _ 10-10 MV 2115 100
> —1 | 10-60 | Mva2is 23
e = 60-100 | MV 2106 015
> 1
2
w
=3
=
I
o
T
2 10

10 10 100
f. OPERATING FREQUENCY (MHz)
SIGNAL GENERATOR
HP 608
20kHz ABOVE SP1648 FREQUENCY ﬂ‘ OR EQUIV
300 mv
BW = 1-0kHz
SP 1648 ATTENUATOR 10my PRODUCT 20 kHz FREQUENCY VOLTMASTER
UNDER TEST SP 1568 DETECTOR METER HP3400A RMS
FREQUENCY (1) OR EQUIV HP3400A OR EQUIV.
FREQUENCY DEVIATION - [HPS210A OUTPUT VOLTAGE) [FULL SCALE FREQUENCY)
0 voLT
Note: Any frequency deviation caused by the signal generator and SP1648 power
supply should be determined and minimised prior to testing.

Fig. 6 Frequency deviation test circuit
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SP1648

L: Micro Metal Toroidal Core #T44-10,
64 4 turns of No 22 copper wire.
60
o QVin Veer = Veoz = +5Vde
¥ 52 VEE1= VEE2:= Gnd
3
T e | ——T
z
g w
w
2 40
2
Y 36
Lo
-
> 28
T
'g 2%
_2 mvisor 12 5
2 16 va 1 01p
12 % T T
e’oo 10 20 30 40 50 60 70 80 90 10 * The 1200 ,ohm resistor and the scope termination
Vin INPUT VOLTAGE (VOLTS) impedance constitute a .25:1 attenuator probe. Coax
shall be CT-070-50 or equivalent.
Fig. 7
L: Micro Metal Toroidal Core #44-10,
18 4 turns of No. 22 copper wire.
= ” vin Veer = Vegz = +5Vde
3 6 VEE1® VEE2*= Gnd
§ 15
Lo _ . N v
3 N 1k 1200
x 13
w 01 f,
= 12 out
2
5
5 n
o Geo—0— - ——————
5 10 MV1401
2
90 7 T ™
80— 20 30 40 50 80 70 80 80 10 * The 1200 ohm resistor and the scope termination
impedance consitute a 25:1 attenuator probe. Coax shall
Vv VoLt
Vin INPUT VOLTAGE (VOLTS) be CT-070-50 or equivalent.
Fig. 8
L: Micro Metal Torodial Cere #T30-13,
190 5 turns of No. 20 copper wire.
180 Vin
— o Veet = Vegz® +5Vde
5 : . VEE1 = VEE2 = Gnd
3 160
T 10 >
S o e e I N U S
g —_———
g o130 1200
3
w120 3
E 1o / 2 fout
= / :
5 100
g /
3 1T @ A odi
80 A
2 Iow
60 — =
5 M ) A
Oo 0 20 30 0 50 50 70 50 %0 0 The 1200 ohm'reslstor and the scope termination
impedance constitute a 25:1 attenuator probe. Coax
Vin INPUT VOLTAGE {VOLTS) shall be CT-070-50 or equivalent.
Fig. 9

93



SP1648

Typica‘l 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 k& 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
(61 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)

Cs = shunt capacitance (input plus external
capacitance).

where fin =

Cp = varactor capacitance as a function of
bias voltage.
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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. If it is
desired to have a sine wave at the output of the SP1648, a
series resistor is tied from the AGC point to the most
negative power potential (ground if +5.0 volt supply is
used, —5.2 volts if a negative supply is used).

At frequencies above 100 MHz typ, it may be necessary
to increase the tank circuit peak-to-peak voltage in order to
maintain a square wave at the output of the SP1648. This is
accomplished by tying a series resistor (1 k&2 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).



@ PLESSEY

SEMICONDUCTORS

SP1650/51

SP1600 SERIES

ECLIN

SP16508B (HicH2)
SP1651B (owz

DUAL A/D COMPARATOR

The SP1650 and the SP1651 are very high speed
comparators utilizing differential amplifier inputs to sense
analog signals above or below a reference level. An output
latch provides a unique sample-hold feature. The SP1650
provides high impedance Darlington ‘inputs, while the
SP1651 is a lower impedance option, with higher input slew
rate and higher speed capability.

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

The clock inputs (CO and C1) operate from PECL Il or
PECL 10,000 digital levels. When CO is at a logic high level,
QO will be at a logic high level provided that Vin01~> Vin02
(Vin0t1 is more positive than Vin02). Q0 is the logic
complement of Q0. When the clock input goes to a low
logic level, the outputs are latched in their present state.

FEATURES
B Pp =275 mW typ/pkg (No Load)
B Very High Speed — 3.5 ns Delay (SP1650)
— 2.5 ns Delay (SP1651)
B High Input Slew Rate — 3560 V/us (SP1651)
B Positive Transition Region — Input Hysterisis.

POSITIVE LOGIC

Vinot 6

in01 0 al—2 ao
Vinoz S

Co ¢ c [+ 3 Qo
Vintt 12

3} al—mn

Vin1z 11 a

¢ 13——|C af—1i o

TRUTH TABLE

TO | Vino1 Vin02 | Q0n+1{00n+1
H | Vino1>Vino2| H L
H | Vinor<Vino2 | L H
L ) Qo, | ao,

¢ Don't Care

DG16

Fig. 1 Logic diagram of SP1651

95



96

SP1650/51



@ PLESSEY

SEMICONDUCTORS

SP1658

SP1658

SP1600 SERIES

ECL N

VOLTAGE-CONTROLLED MULTIVIBRATOR

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

POSITIVE LOGIC Cx1 Cx2

RIS
1 o-4-O1

Vex 2 0— ol—os

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
applications for instrumentation, communication, and

computer systems.

BIAS FILTER 12 0—f

INPUT FILTER 13 O—f a}—ou
Vcet =Pin 1
generation Vceo =Pin 5
Vgg =Pin8

DG16

Fig. 1 Block diagram of SP1658

A

Q+20v

% T
Veer  Veez
- 0-001 AX
s BIAS o pas CHANNEL A"
F—o—Friter INPUT 2
INPUT
F—o—Firer
= 01y COAXIAL CABLES
Vex (EQUAL LENGTHS, TYP 2 PLACES)
70 SCOPE
Lo~
01p == Cx o
T = AN
Cx Q c”:NPL":TELZ ®
COAX
50-ohm termination to ground located in each scope
channel input.
T

from TP;j, to input pin and TPq¢ to output pin.

ut cables to the scope are equal |

engths

of 50-ohm coaxial cable. Wire length should be <1/4 inch

Fig. 2 AC test circuit and waveforms
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1000
= S5 ;
1150 MHz @ 50 pF
At 11
100 = 2 @ 50pF
-t
1T 1T 17T
~ ~ 35MHz @ 50pF
w o
z ™
z \\ N
Z 1 N,
z
w N
] "
[}
@
fra >~(\\\
cx = 0V NI
10 L ol \‘
vex = -1OV
T N
DAL S
| N
LI k
01
+0 10 100 1000 10,000
Cx (pF)

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

voltage
— 10,000
5 E t HHH 1
z H Vee = +52V
‘g T TVcc = 00V P,
@« I

y
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SP1660/1

® PLESSEY SP1600 SERIES

SEMICONDUCTORS ECL lli

SP16608B HicHz)
SP1661B (wowz

DUAL 4-INPUT OR/NOR GATE

SP1660B provides simultaneous OR-NOR output
P ’ POSITIVE LOGIC o1 Vec!

functions with the capability of driving 5082 lines. This 0wV 2
device contains an internal bias reference voltage, ensuring ——08 Ve
that the threshold point is always in the centre of the - ; s
transition region over the temperature range (0°C to 6 ! S 2
+75°C). The input pulldown resistors eliminate the need to 7
tie unused inputs to Vgg. ': .
12 15
13—
FEATURES yiiaieh

DC Input Loading Factor = 1
DC Output Loading Factor = 70

B Gate Switching Speed Ins Typ. tpd = 0.9 s typ (510-0hm load)

3 _ i =1.1ns typ (60-ohm load)
| ] MECL/‘PECLAIYI and MECHL 10000-Compatible P - 120 mW typ/pkg (No 1oad)
B 50Q Line Driving Capability Full Load Current, I|_= —25 mAd.c. max. DG16
B Operation With Unused 1/Ps Open Circuit —
B Low Supply Noise Generation F. T Logie ciagram

ABSOLUTE MAXIMUM RATINGS
APPLICATIONS Power supply voltage [Vce —Vgel 8V
. X Base input voltage 0V to Vgg

B Data Commu_mcat'ons O/P source current < 40mA
B Instrumentation Storage tempetature 55°C to +150°C
B PCM Transmission Systems Junction operating temp. <+125°C

Veez  Yeor
16 3l

Fig. 2 Circuit diagram
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SP1660/1

ELECTRICAL CHARACTERISTICS

This PECL 11l 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
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 5082 resistor to —2.0 Vd.c.

transverse air flow greater than 500 linear ft/min should be maintained while the

TEST VOLTAGE VALUES (V)
@ Test
Temperature | Vin max | Vit min | ViHA min | ViLA max Vee
0°c -0840 —1.870 —1.135 -500 —5.2
+25°C | ~0810 | -1.850 | -1.095 52
+75°C | —0.720 —1.830 -1.035 —1.460 -5.2
SP1660B Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under o’c +25°C +75°C
Test | Min | Mag | Min | Max | Min | Max |Units |{Vidmax | ViLmin | VIHA min | ViLa max | VeE ov
Power Supply Drain Current Ie 8 - - - 28 - - mA - - - - 8 1,16
Tnput Current Tn 1t - - - = 350 - - A i = = - 8 7,16
Tn L N - - 05 - - - Ty N = = 8 1,16
NOR Logic 1 Von 3 [~1.000|-0.840 [-0.960 [~0.810 ~0.900{—0.720 | V = 7 = = B 7,16
Output Voltage - 5 - -
SRR NN
- 7 - -
NOR Logic 0 Vo 3 [-1870]-1.635]-1850-1.620|~1.830[-1.595 | V 4 = - = 8 1,16
Output Voltage 5 - - -
| 1IHBEEME
7 - -
OR Logic 1 Vou 2 [-1.000]-0.840(~0.960(-0.810{-0.900[-0.720 [ V 4 = - 8 116
Output Voltage 5 - -
] 1HEE
- 7 nd = =
OR Logic 0 Vou 2 [-1870(-1635[-1850[-1.620(-1.830|-1595 | V = 4 = = 8 .16
Qutput Voltage - 5 - -
1
- 7 _ _
NOR Logic 1 VoHa 3 [-1020[ - [-ogso] - [-0920[ - v = - - 4 8 116
Threshold Voltage — - - - - _ 5
- - - - - - 7
NOR Logic 0 Voia 3 — |-1e18] - |-1.600] - |-1575| V - - 4 = 1,16
Threshoid Voltage - - - - - 5 -
IHNHENENEEE |
- - - _ - 7 -
OR Logic 1 VoHa 2 [-1020 - [-0980] - [-oe20] - v - = 4 - 1,16
Threshold Voltage - - - - - 5 -
THENHINHIIEEHE
- - - _ - 7 -
OR Logic 0 VoLa 2 - [-1e1s] - [-1800] - [-1575[ Vv - - - ) 8 1,16
Threshald Valtage - - - - - - 5
IELEHERRRI
- - - - - - 7
Switching Times (50¢ Load) Typ | Max | Typ | Max | Typ | Max Pulse In_| Puise Out 3.2V +2.0V
Propagation Defay Yeae 3 T A7 | 17 12 19 ns 1 3 - - ] 116
t4oo- 2 11 17 | 1 1.7 12 1.9 2 -
tas2e 2 10 | 15 | 10 | 15 | 1 17 2 - -
-3 3 10 | 15 | 10 | 1 1.1 1.7 3 - -
Rise Time tor 3 5 | 21 15 | 21 76 | 23 s 7 3 = = B TG
tas 2 15 | 21 15 | 21 1.6 | 23 ns 4 2 - - 8 1,16
Fall Time o 3 Ta | 2.1 14 | 21 75 | 23 ns 0 3 = = (] 71
to- 2 14 | 21 14 | 21 15 | 23 ns ) 2 - - 8 1,16

“Individually test each input applying Vi or VL to the input under test.
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Vin TO CHANNEL ‘& Vout OR  Vout NOR
10
CHANNEL
coAx
50 50 Vin
weut ] oo TTo

GENERATOR Vout OR
Vout NOR

100 100

UNUSED OUTPUTS CONNECTED TO A 50-0HM
RESISTOR T0 EARTH

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 nigHz)
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).

Input pulldown resistors eliminate the need to tie
unused inputs to VEg.

FEATURES

Gate Switching Speed Ins Typ.

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

Operation With Unused I/Ps Open Circuit

Low Supply Noise Generation

APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

POSITIVE LOGIC

—01 vt
——016 Ve 2
—08 vge

2:4%5

DC Input Loading Factor = 1

DC Output Loading Factor = 70

tpd = 0.9 ns typ. (610-0hm foad)
=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 |Vcc —Veg! 8v
Base input veltage 0V to Vg
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
mounted on a printed circuit board. Test procedures are shown for only one gate.

circuit is in either a test socket or is
The other gates are tested in the same

manner.
TEST VOLTAGE VALUES (V)
@ Test
Temperature | Vit max_| ViL min ViLA max Vee
0°c[ 0840 | -1870 ~1.500 52
+25°C [ —0.810 —1.850 —1.485 5.2
+75°C[ 0720 | -1.830 —1.460 52
SP1662B 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 | Units | Vit max | Vit min | ViHA min | ViLa max | Vee ov
Power Supply Drain Current Ie 8 - - - 56 - - mA - - - - 8 1,16
Tnput Current ([ - - = - 350 - - uA B = - = B 1,16
Tin L = = 05 = = = A = i = = B 716
Togc 1 Von 2 [-1.000 [-0.840]-0.960 | -0.810{-0.900 (—0.720 | V = 1 = - B 116
Output Voltage 2 |-1.000|-0840|-0.960|-0.810|~0.900 [-0.720 | V - 5 - - 8 1,16
Togic 0 Vou 2 |-1870|-1.635|-1.850|-1.620|-1.830|-1595 | V 2 - - - B 7,16
Output Voltage 2 |-1.870|-1635|-1.850|-1.620|-1.830 |-1595 | V 5 - - - 8 1,16
g 1 Vona 2 |-1020| - |[-0980( - [-0920( — v = - a B 116
Threshold Voltage 2 |-1020| - [-0980| -~ |[-0920f - v - - 5 8 1,16
Togc 0 Voia 2 ~T815| - 1600 - [-15675| V 4 - B 1,16
Threshold Voltage 2 - |-1615] - 1-1600] - |-1575] V - - 5 - 8 1,16
Swertching Times (5081 Load) Typ | Max | Typ | Max | Typ | Max Pulse In_| Pulse Out 32V —2.0V
Propagation Delay taog. 2 T0 [ 15 | 10 | 15 i1 77 ns 7 ] - - g 716
io- 2 1 17 | 7| 12 1.9 ns 4 2 - - 8 1,16
Rise [me 1. 2 | 14 2.1 14 21 1.5 23 ns 4 2 - — 8 1,16
F30 Time 2 2 | 12 | 21 12 | 24 13 | 23 ns a 2 - — 8 116
Tnciwidually test each nput applying Vi or Vi o input under test
Vin Vout
. COAXIAL CABLES
(EQUAL LENGTHS TYP 2 PLACES)
0 SCOPE
50
weur | TTTTTTTT
PULSE GENERATOR
INPUT PULSE
t+=t-= 1520 2ns lo0
|
|
] |
I
|
|
J
UNUSED OUTPUTS CONNECTED TO A 50-OHM
RESISTOR YO EARTH
+110v
e 4030V
Yout

106

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



SP1664/5

© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECL Il

SP1664B HicH2z
SP1665B (owz

QUAD 2-INPUT OR GATE

The SP1664B comprises four 2-input OR gating
functions in a single package. An internal bias reference POSITIVE LOGIC

voltage ensures that the threshold point remains in the :D__z
centre of the transition region over the temperature range

&
s
(0°C to +75°C). ) O o we

Input pulldown resistor= eliminate the need to tie ——06 ve¢ 2

10
unused inputs to Vgg. “:D—u — 08 vee

2:4+5

FEATURES
DC Input Loading Factor = 1

X . DC Output Loading Factor = 70

B Gate Switching Speed Ins Typ. tpg = 0.9 ns typ (610-0hm load)
_ . =1.1 ns typ (50-ohm load)

B MECL/PECL Iland MEQL 10000-Compatible P - 240 mW typ/pkg (No load)
B 50Q Line Driving Capability DG16 Full Load Current, I|_ = —25 mAd.c. max
B Operation With Unused |1/Ps Open Circuit : —
B Low Supply Noise Generation Fig. 1 Logic diagram

ABSOLUTE MAXIMUM RATINGS

APPLICATIONS Power supply voltage [Vcc —VEeEl 8Vv
o Base input voltage 0V to Vgg
B Data Commurllcat|ons O/P source current < 40mA
B Instrumentation Storage temperature —55°C to + 150°C
B PCM Transmission Systems Junction operating temp. <+125°C

Fig. 2 Circuit diagram
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SP1664/5
ELECTRICAL CHARACTERISTICS

This PECL Il 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 5082 resistor to —2.0 Vd.c.

Vout TO CHANNEL "B"

Vip TO CHANNEL “A"

COAX

INPUT

PULSE GENERATOR

INPUT PULSE

tH=t-=15(£02ns 100

|

UNUSED OUTPUIS CONNECTED 10 A 50-OHM
RESISTOR TO EARTH

+110v

+030V

Vout

Fig. 3 Switching time test circuit
and wave forms at +25 C
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TEST VOLTAGE VALUES (V)
@ Test

Temperature | Viy max l Vit min | ViHA min | VILA max Vee

0°c[-0840 | —1870 —1.135 —1.500 —5.2

+25°C[ —0.810 | —1.850 —1.485 —52

+75°C| —0.720 | —1.830 ~1.460 5.2

SP1664B 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 | Units | Vi max | Vi min | ViHa min | ViLa max | Ve ov
Power Supply Drain Current e 8 - - - 56 - - mA - - - 8 1,16
Tnput Current [ N - = - 350 - = uA B = = = B 1,16
o L - - 05 - - - uA - N - - 8 116
Togic 717 Von 2 |-1.000|—-0840] -0.960| 0810 —0.900|-0.720 | V 7 = = - B T.16
Output Voltage 2 |-1.000[-0840|-0.960! ~0.810| ~0.900|-0.720 | V. 5 - - - 8 116
Cogic 0 VoL 2 |-1870]-1.635]-1.850| -1.620] —1.830|—1.595 | V. - ) = = B 116
Output Voltage 2 |-1870|-1635(-1850|-1620|-1830{-1.505| V. - 5 - - 8 1,16
Logic 1" Vowa 2 [-1020] - |-osso| - [-0920] - v - - 4 = 8 1,16
Threshold Voltage 2 |-1020| - |-0980] - |-0920] - v - 5 - 8 116
Logc 0" Voia 2 — [F1eis] - [-1e00] - [—i55] v - - - 2 8 116
Threshold Voltage 2 - |-1615{ - |-1600{ - [-1575| v - - 5 8 1.16
Switcning Times (5082 Load) Typ | Max | Typ | Max | Typ | Max Pulse In_|_Pulse Out 32V +2.0V
Propagation Delay Waze 2 10 | 15 | 10 | 15 [H] (B ns 4 2 - - B 116
Y.y 2 RIS RN IR 17 1.2 1.9 ns 4 2 - - 8 1,16
Rise Time ta 2 15 | 21 15 2.1 1.6 23 ns 4 2 - - 8 1,16
Fail Time . 2 4 21 | 14 2.1 15 23 ns 4 2 = = 8 1,16
TTndradually test each mput applying Vi or Vit input under test



© PLESSEY

SEMICONDUCTORS

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

SP1666/7

SP1600 SERIES

ECLII

SP1666B HicH2)
SP1667B (owz

DUAL CLOCKED R-S FLIP-FLOP

POSITIVE LOGIC

. X 5 S af—:2 '
unused inputs to a negative voltage. bc ‘"F’”és'-?‘ﬂsd‘;g Factor
S X 7 c SP1666=S,R=1C=0.6
The device is useful as a high-speed dual storage element. . N 8 SP1667=S,R,C=1
DC Output Loading Factor = 70 (High 2)
TRUTH TABLE 7 (Low 2)
S R c Q tog = 1.6nstup (510-0hm load)
n+1 12 S Qf—1s = 1.8 ns typ (50-ohm load)
@ ] V) Qn 9 c Pp = 220 mW typ/pkg (No load—High Z)
0 0 1 Qp . _ 230 mW typ/pkg (No load-Low Z)
1 0 1 0 13—R a}—mn
.0 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 0 VEE o c
TQ 16 ?\Z 1% T 15 7
[ I
100 134k 134k 100
15 15
100 100
R 00! 1255 R
116k R 50 R 00| | | [R 50 R 116k
i
13 R=50k FOR HIGH Z

2k FOR LOW Z

Fig. 2 Circuit diagram
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SP1666/7

@ Ig is measured with no output pull-down resistors. @ Apply Sequentially: Vin1 to C (Vi to Vi)
Vin2 10 S (Vi to Vi)

@Apply Sequentially:  Vipq to R (Vi to Vi)
Vin2 to S (VL to Vi)
Vin1

Df

Jizsns — (@) Apply Sequentially:  Viny to C (Vi to Vi)
H VinZIOR(VIH tOV“_)

Vin2
rt @Apply Sequentially:  Vipq1 t0 S (Vi to Vi)

L v Vin2 to R (Vi to Vi)
Vin3 |
L

t=0 TEST

(T

(®) Apply Ving to C (Vi to Vi)

(@ Apply Vinz t0'S (Vi to VL)

Fig. 3 Notes referred to in electrical characterstics

in Vout
TO CHANNEL "A” TO CHANNEL'B"

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

+2:0 vdc

Input pulses

by 2 pulse

generators r_— _____
|

Pl ! ) {3 )>——os
TN | Vin

[ | .
H o_‘ —o | 50 COAX TO CHANNEL"A

50
r‘:_"— c o _——:kzo_ns{— =
= SP 1670 | F110V
- P1 / \
0 3 — /_\— +030v

P2 /—\‘ +110v
+0-30V
20ns

Fig. 4 Switching time test circuit
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s 50/ % 50 \
R Y50\ ﬂ

ts+a+
Q 50%s
- E\sﬁ;— —

tq-

ol

tR+Q+

Fig. 5 Switching time waveforms (set freset to 0/5, switch S1 in
position shown in Fig. 4)

L/ N
. -

- tc+a- - tcta+
Q 50°/% 50°/
a fso'/. | 50/,
— L- tc+a+ —i tc+@-

Fig. 6! Switching time waveforms (clock to 0/0_, switch S1 in
opposite position to that shown in Fig.-4)
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SP1668/9

@ PLESSEY SP1600 SERIES
SEMICONDUCTORS ~ECLI

SP1668B HicHz
SP1669B (owz

DUAL CLOCKED LATCH

This device is a Dual Clocked Latch/R-S Flip-Flop.
; i P 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 o 2
follows the date (D) input.
7—c o O}—3
— 1
DC  Input Loading Factor
SP1668 = D,S,R=1,C =06
12— SP1669=D,S, R, C= 1
TRUTH TABLE " o S a 15 DC  Output Loading Factor = 70 (High 2)
’ 7 (Low 2)
S- R D Cc Qp+1q q c a 1% g = 1.6nstyp (510-0hm load)
R = 1.8 ns typ {(50-ohm load)
0 0 ¢ 0 Qn
1 0 ® 0 1 13 | Pp =220 mW typ/pka (No'load)
o 1 [ 0 0
1 1 ] 0o . DG16
[] [] 0 1 0
Fig. 1 Logic diagram of SP1668/1669
** Cutput stage not defined
¢ Don't care
¢ Veez b @ Ve [ vees 0 ¢
Q‘L 4 Q15 2 12 03 TS Q10 on
. | . .
100 134k 130k 100 263
s 15

R roo| [ R[]
116k R R 50 R ] 700 R 50 R R 116k
l’ﬁ l‘ 1‘2 lﬂ l? R=50k FOR HIGH Z
s R VEE R S 2k FOR LOW Z

Fig. 2 Circuit diagram
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SP1668/9

@ I is measured with no output pulldown resistors.

@ Test voltage applied to pin under test.

ﬁ——lj H
Vin1 .
A-I j¢— 25ns
H
Vin2 |
L
— Z5ns 1-7
H
Vin3 L .
=5ns L—T
t=0 TEST

@Apply Vin1 1o S (Vi to V).

Vin1 to R (Vg to V)
Vinz to C(Vip Vi)
Vinz to D (V y to Vi)

@ Apply Sequentially:

(®) Apply Vin1 to R (Vi1 to ViL)

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

@ Apply Sequentially:

@ Apply Sequentially:  Vin1 to R (V y to V)

Vinz2 to C(Vin Vi)

Fig. 3 Notes referred to in electrical characteristics

Vin
TO CHANNEL "A™

Vout
TO CHANNEL"B"

_Tro

COAX COAX COAX
100
All input and output cables to
50 50 | |50
the scope are equal lengths of 1
. C1 c2
50-ohm coaxial cable.
ar Q2
12 12
—o a1 Q2
Input puises St R s2 R2 100 [ 1100
by 2 pulse L
generators
P1o NG 50 CoAX
|
: Vin
P2 50 COAX TO CHANNEL "A"
! R
st
100 100
100
c o~
= SP1670 =

P2

20ns
P‘—H

+110v

+0-30V
+110v

V2R YA

/X

+0:30V

m

Fig. 4 Switching time test circuit
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s _}fso-/. \ %50-/. \
S B COA N /\

—* ts+a+
aQ 50°/e
— Elwa— —J

o1

tR+Q+

Fig. 5 Switching time waveforms (set freset to a/E, switch ST in
position shown in Fig. 3)

c 7r 507\ 7&5 \
L/ L

— tcta- — tcra+
0 50 50°

_/ 50% 50/

— L'crm - tc+a-

ol

Fig. 6 Switching time waveforms (clock to 0/5, switch S1 in
position opposite to that shown in Fig. 3
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SP1670/71

@ PLESSEY SP1600 SERIES
SEMICONDUCTORS ECL Il

SP1670B (HicH2)
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 ‘s
insensitive to the shape of the clock waveform, since only
the voltage levels at the clock inputs control the transfer of 7a
9 c2 :D o2

information from data input (D) to output.
When both clock inputs (C1 and C2) are in the low state,

the data input affects only the Master portion of the "o o3
flip-flop. The data present in the Master is transferred to R
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
Veez = PIN 16
flip-flop changes on the positive transition of the clock Veg = PIN 8
pulse.
While gither §1 QR C2 is in the high state, the Master DC Input Loading Factor = C1,C2 = 0.67 D =075 RS =15
(and data input) is disabled. ‘D€ Output 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 DG16
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"U‘;“ TABC'-E S
B 509 Line Driving Capability T T ) s ';:1
B Operation With Unused |/Ps Open Circuit H L ) ¢ L
B Low Supply Noise Generation H H ) ¢ N.D.
L L L L Q,
L L L |/ L
APPLICATIONS L L L H Q,
L L H L Q,
B Data Communications L L H e H
B Instrumentation L L H H Qn
B PCM Transmission Systems ¢ = Don't Care
ND = Not Defined
c=C1+C2
/T /-
c
~_ /S
ABSOLUTE MAXIMUM RATINGS
Q
m Power supply voltage |[Vcc --Vegl 8V
Base input voltage 0V to Vgg
6__/——\__——/__ 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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SP1670/71
ELECTRICAL CHARACTERISTICS
This PECL 11l circuit has been designed to meet the d.c. specifications shown in the characteristics table, after thermal

equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow
greater than 500 linear ft/min is maintained. Outputs are terminated through a 5082 resistor to —2.0 volts.

TEST VOLTAGE VALUES (V)
@Test
Temperature ViL min_| ViHA min | VILA max Vee
0°c -1.870 —1.500 5.2
+25°C 850 —1.485 5.2
+75°C [ —i830 | —1.460 5.2
SPT6708 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under [ +25°C +75°C
Test [ Min | Max | Min | Max | Min | Max | Unit | Vi max | ViL min | ViHA min | ViLA max | VeE Py Py |3 ov
Power Supply Drain Ig - - - - 43 - - mA 9,7 - - - 8 - -1~ 1,16
Current
Input Current [ 4 — - - 550 - - A 4§ - - = 8 =1 = 1,16
5 - - - | ss0 | - - 5 - - - [ O
9 - - - |0 | - - 9 - - - -1-1-
7 - - - |20 | - - 7 - - - N R
11 - - - 270 - - 11 - - - - -
T L ) = = 05 = = = WA 9 = = 8 R e 1,16
5 - - - - - ) - - - l-1-
9 - - - - - 7 - - JE [
7 - - - - - 9 - - D
1 - - - - - 9 - - I I
Logic “1" Von 2 |-1.000 [~0.840 [~0.960|-0810 [-0.900[-C720| V - - - 8 95 | - 16
Output Voltage 3 " - - 704~
: REARRE SRR
3 - - - s 7]~
Logic "0 VoL 2 |-1870|-1635 |-1850-1.620 [-1.830| 1595 V. [ B - 8 94|~ 116
Output Voltage 3 - - - 708 -
2NN || : S| HEN
3 1" - - al7]-
Logic 1" Vona 2 |-1020] - |-0980] - [-0920] - v - = B B 9] -5 116
Threshold Voltage 3 - - - 11 - - 7 (-
2 - - - " - - al-19
3 - - - - - - 5 - 7
2 - - - - " - 49| -
3 = - - - - 1 s |7 -
Logic 0" Voia 2 —ees| - |ceoo| - [-is78] v " - - 8 9o -Ta 116
Threshold Voltage 3 - - - - - - 70-15
2 - - - - - - s|-|9
3 - - - 11 - - a - 7
2 - - - - - n 5 -
3 - - - - 11 - a7 -
Switching Parameters Min | Max | Min | Max | Min | Max 720V
Clock to Output Delay t942¢ 92 (70 [ 25 | 11 [ 25 | 171 | 27 | ns - - - - 8 - -1 - 7,16
(See Figure 5) t9-2- 92 - - - - -1 -1-
1943 93 - - - - -1 -1-
to_3+ 93 - - - - [ O
Set to Output Delay t42e 52 - - - - - - -
(See Figure 6) 1543 53 - - - - [
Reset to Output Delay PIvS 42 - - - - Y (R
(See Figure 6] Wiar 43 - - - - -l -1 -
Output
Rise Time 23 |09 |25 [ 10 | 25 | 10°f 27 - - - - - -1 -
Fall Time 23 |05 | 19 |06 | 19 |06 | 21 - - - - - -1 -
(See Figure 6)
Set Up Time 2 - - - 04 | - - - 2 - - -1 -1 -
(See Figure 7) 2 - - - |os | - - - 2 - - - -1 -
Hold Time 2 - - - | o3 | - - - 2 - - - -1-
(See Figure 7) 2 - - - | os [ - - - 2 - - [
Toggle Frequency 2 20| - 30| - |20 - | MHz - - - . - B [ -
{See Figure 8)
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——————————— 10y
TP SET S0

+030v

+1ov
TPy RESET

+030v

TPour @

TPour ©

Fig. 3 Static test pulses

“20vac
Lo
we R T
[so [1s0 = =
)
cLock “ S
INPUT PULSE Vet et
GENERATOR “
DATA
INPUT PULSE [
GENERATOR e <2
5
100 | [100 VEE “32vde
ALLINPUT AND OUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS OF
o 50-0MM COAXIAL CABLE
= & - Set-up and hold time test circuit
Savee
ALLINPUT AND OUTPUT CABLES 10
THE SCOPE ARE EQUAL LENGINS OF 1oy
50-0MM COAXIAL CABLE Py OAa s
vo0v
tsny” 1570
o
TPin2  CLOCK so0%
o 0v

Fig. 4 Propagation delay test circuit

L 2 N N

Set-up time waveforms at +25°C

+110v
TPy DATA 50
+0.30v
e wo”
v
PNy CLOCK o
+0.30v

TPoyr @ OUTPUT m

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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“2cvde

-

i T4
T |

|

|

SINE-WAVE GENERATOR 0 1 ™ +

AC COuPLED |

e 2008 00 @I - ‘

EQUIVALENT
0o o2 _
‘rJ 5
o——o0

| U €e 1 00
v

Vo 2070 vae o]

E iGH MPEDANCE 9
PROBE 10 ADJUST vpias,

|
-TLU, o

&
ac suppLY Savac
L. NPUTAND TLTRLT Ca8.ES
THE SCTPE ARE ESUAL LENCINS CF
50-Cnw CORMIAL CABLE

Fig. 8 Toggle frequency test circuit

OPERATING NOTES

Set up time is the minimum time before the positive
transition of the clock pulse (C) that information must be
present at the data (D) input.

Hold time is the minimum time after the positive
transition of the clock (C) that information must remain
unchanged at the data (D) input.

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

Figures 10 and 11 illustrate minimum clock pulse width
recommended for reliable operation of the SP1670B.

Ta=25°C
— 410V
CLOCK INPUT
300 ~==-40.70V,
MHZ - MAX BiAS
——+0.30V
Q ORT 600 MV MIN
ouTPUT

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).

+75°C
+0.750V

0°C +25°C
+0.700V

Temperature
Vgias +0.675V

Table 1 Variation of Vjas with temperature

I F
NEE.
X L cuoc S —//7_‘.?
g b ,
L]
LT

1.0 ns/DIV.

Fig. 10 Minimum ‘downtime’ to clock
output load = 5052

|

By,

N
;
i

I AN

250mV/DIV

1.0ns/DIV.

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 TR9.

Now assume that the data input goes high. The
high-input signal on the base of TR4 causes it to conduct,
and TRY 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, TR7, and TR8. Since the bases of all these
devices except TR6 are in the low state, current flow is
through TR6. This maintains the base and emitter of 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 output.

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 TR19 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.

TR16| TR |TR18  |TR19 7&; 7&2 TRID| |TRM

TRS| TRY

125 125

ci Zns

3

o ¥

RCL
100

;;"J TR |TR33|

36 &2
3 a

TR28) TR27| |TR26  TR2S|

TR3

!

TR13)

R8
55 TR22)

272,

TR21

TR32|

TR20

SR IEIS I ]
1 T 1 Ll 1

Fig. 12 SP1670 circuit diagram
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© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECL I

SP1672B HicHZ)

SP1673B wowz

TRIPLE 2-INPUT EXCLUSIVE-OR GATE

This three gate array is designed to provide the positive
logic Exclusive-OR function in high speed applications.
These devices contain a temperature compensated internal

bias which insures that the threshold point remains in the 3 . ,  OCInput Loading Factor
cat . 5 SP1672 A=10

centre of the transition region over the temperature range 8-075
SP1673: All inputs = 1

O . P =

(0° to +75°C). Input pulldown resistors eliminate the need 13

) . . 14 DC Output Loading Factor = 70 (High Z)
to tie unused inputs to VEE, 6 7{Low 2}
1 tpg = 1.1 ns type {510-0hm load)

. 15 = 1.3 ns typ (50-ohm load}
7 -
Pp = 220 mW typ/pkg (High )

250 mW typ/pkg (Low Z)

POSITIVE LOGIC

2:AeB+AeB Full Load Current, || = =26 mAdc max

DG16

Fig. 1 Logic diagram of SP1672/1673

Vin TO CHANNEL "A" Vout TO CHANNEL'B”

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

COAX COAX COAX
50-ohm coaxial cable.
50 50 50
weot 00 o< g

PULSE GENERATOR r hl

o— — o I

| o
o

4030V o i
o
+1:10V |

@ Apply Vin to input A bommm oo J
and +0.30 V to input B

@ Apply Vin to input A Unused outputs connected to a bU-ohm resistor grouna.

and +1.10 V to input B

R
Condition® Vout by
PROPAGATION DELAY 10 2
—t- t+
-t t-
507 | )
Condition® Vout 50 %
- 107
—etot —l 4

Fig. 2 Switching time test circuit and waveforms at +25°C 123
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@ PLESSEY

SEMICONDUCTORS ECLMI

SP1674B HigHz)
SP1675B (owz

TRIPLE 2-INPUT EXCLUSIVE-NOR GATE

SP1674/5

SP1600 SERIES

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' ) ncnng::g::dmg:ac:m
.. . : =10
centre of the transition region over the temperature range 5 8-075
] v . . SP1675:  All | =1
(0° to +75°). Input pulldown resistors eliminate the need to " c nouts
. . .D o) 10 DC Output Loading Factor = 70 (High Z)
tie unused inputs to VEE. 6 7 (Low 2)
tpg = 1.1 ns typ (610-0hm load)

= 1.3 ns type (50-0hm load)
Pp = 220 mW typ/pkg (High Z)
= 250 mW typ/pkg (Low Z)

C=z=AeB+AeB Full Load Current, I_ = —25 mAdc max

DG16
Fig. 1 Logic diagram of SP1674/1675
Vin TO CHANNEL “A” Vout TO CHANNEL'8’
Al input and output cables to
coax the scope are equal lengths of COAX
50-ohm coaxial cable.
50 50
INPUT S
PULSE GENERATOR i "|
6— — >
o |
I
o D
O 100
P10V 100 100 o— I
I
o .
. L i =
@Apply Vin to input A :_ _________ _:
and +1.10 V to input B
@Apply Vin to input A Unused outputs connected to a 50-ohm resistor to ground
and +0.30 V to input B
——\ /—— +110v
Vin 50%
— +030V
—] t-- — t++
90°/s Y
Condition(® Vout 50,
PROPAGATION DELAY L) 0% LS
—t- le—sl—t 4
le—o—t+ .—-‘-t-
90/ b
Condition®@) Vout 50
0% {
—t-t — t4-
Fig. 2 Switching time test circuit and waveforms at +25°C 125
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SP1690

© PLESSEY SP1600 SERIES
SEMICONDUCTORS ECLIN

SP1690B

UHF PRESCALER TYPE D FLIP-FLOP

The SP1690 is a high speed D mastelj-slave fI.ip-f|9p POSITIVE LOGIC
capable of toggle rates over 500 MHz. Designed primarily
for high speed prescaling applications in communications 7C1 o 2
and instrumentation, this device empl_oys two data inputs, 9 c2
two clock inputs and complementary Q and Q outputs. Itis
a higher frequency replacement for the SP1670 (350 MHz) 1 o :D 3 s
D flip-flop. No set or reset inputs are provided and an extra 12 D2
data input is provided on pin 11.
Veep =Pin 1
Vcez =Pin 16
Vegg =Pin8
FEATURES DG16
B Pp =200mW typ/pkg (No Load)
B oy =500 MHz min Fig. 1 Logic diagram of SP1690

c m TRUTH TABLE

C D Qn+1

L @ Qp

o /S S I
[ L L
° -———\—_—/——\_ e H H

C=C1+C2 ¢=Don’t Care
D=D1+D2

é

Fig. 2 Timing diagram
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SP1690

Veer=Vee2
Vin +20V Vout

COAX COAX

All input and output cables to

the scope are equal lengths of
50-ohm coaxial cable

TPin
C

CLoCk

INPUT

PULSE GENERATOR Tein

DATA

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

Fig. 3 Propagation delay test circuit

CLOCK ’ S|

DATA

o1

1||i|

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

Veer =Veez
Vin +20V Vout

COAX COAX COAX .
S0 %
Pin
CLOCK TPout
r——J
INPUT
PULSE GENERATOR TPin
»—O i
oo All input and output cables to
the scope are equal lengths of

60-ohm coaxial cable.

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

Fig. 5 Set up and hold time test circuit

DATA

+110V
N t030V.

tsetup L
— 110V
CLOCK 50°,
+0 30V
+110v
DATA
thold H +0 30V
+110V
CLOCK 50/
+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.

Fig. 6 Set up and hold time waveforms
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Veer=Veez
Vin +20V

COAX
50 %
Sine Wave Generator, .
AC Coupled 01p in
HP 32008 or 'L
Equivalent
100 %

VBias = #0.70 Vdc

(Use High
{mpedance Probe
to Adijust Vgjas)

|tH

Vout

COAX

TPout

1

All input and output cables to the

o1

scope are equal lengths of
50-ohm coaxial cable.

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

-32V

*Non-inductive type.

Fig. 7 Toggle frequency test circuit

Ta  25°C
—+1i0v
Clock Input
500 MH2z 1070 Vgias
— 030V
gu‘::}uo\‘ 600 mV min

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

1. The output peak-to-peak vdltage 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 ECLI

SP1692B

QUAD LINE RECEIVER

Four differential amplifiers with emitter followers
intended for use in sensing differential signals over long 4 POSITIVE LOGIC

lines. 5 DC Input Loading Factor = 1

7 DC Output Loading Factor = 70
I >3
8 toa = 0.9 ns typ (510-0hm load)

= 1.1 ns typ (50-ohm load)

Pp = 220 mW typ/pkg (no load)
Full Load Current, 1| = —25 mAdc max

16
* 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.
TEST VOLTAGE VALUES
Tomperstur® |V i max | Vitmin | ViHA min | ViLAmax | Vs | Vee
o°c —0.840 —1.870 —1.135 —1.500 From —-5.2
+25°C -0.810 —1.850 —1.485 Pin -5.2
+76°C_| 0720 | 1830 —1.035 ° 5.2
SP1692 Test Limits T
IJ?:!‘" 0°c 425°C +75°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test Min | Max Min Max Min Max Unit | ViHmax | Vitmin | VIHA min | VILA max Vgg VEE Gnd
Power Supply Drain Current Ie 8 - | - = 50 -~ - | mAdc - 4,7,1013 - - 561112 | 8 1,16
Input Current lin 4 - - 250 - - HAdc 4 7,103 - - 56,1112 8 116
Input Leakage Current IR 4 - - - 100 - - MAdc - 7,103 — - 56,11,12 8.4 1,16
Logic “'1"" Output Voltage Vou 2 —1.000 | —0.840 | —0.960 | —0.810 | —0.900 | —0.720 Vde 7,10,13 a — — 56,11,12 8 1,16
Logic “0" Output Voltage VoL 2 —1870 | —1.635 | —1.850 | —1.620 | —1.830 | —1.595 Vde 4 7,10,13 - - 56,11,12 8 1,16
Logic 1" Threshold Voltage VOHA 2 -1.020 - ~0.980 - -0.920 - Vdc - 7,10,13 - 4 56,11,12 8 1,16
Logic 0" Threshold Voltage VoLa 2 - -1.615 - —1.600 - ~1.676 Vde - 7,10,13 4 - 5,6,11,12 8 1,16
Reference Voltage Ves 9 1.376 1.276 -1.35 =125 -1.30 -1.20 Vde - - - - 56,1112 8 1,16 §
Switching Times (502 Load) Typ Max Typ Max Typ Max Pulse In Pulse Out
Propagation Delay t4-2+ 2 10 15 1.0 15 1.1 17 ns 4 2 56,11,12 8 1,16
t442— 2 1.1 17 11 17 12 19
Rise Time 24+ 2 14 21 14 21 15 23 j l l l l
Fall e 12— 2 1.2 21 1.2 21 13 2.3
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© PLESSEY

SEMICONDUCTORS

SP8600

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8600A&B&M

250MHz - 4 COUNTER

The SP8600 is a fixed ratio emitter coupled logic
=4 counter with a specified input frequency range of
15—250 MHz. The operating temperature range is
specified by the device code suffix letter: ‘A’ denotes
—55°C to -+125°C, ‘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 Vee.

FEATURES

B Low Power

B Free Collector Outputs to Interface to TTL

B 250 MHz -+ 4 Over Full Military Temp.
Range

Vee
(+VE)
|

INPUT OUTPUT
N Ve

7/ N
Vee ouTPUT
(-VE)
(CONNECTEDTO N.C
CASE)

Cm8

Fig. 1 Pin connections (bottom view)

APPLICATIONS

B Synthesizers — Mobile and Fixed
= Counters
B Timers

Vee
ov

p
~
L

H 82K

it -
K K —

INPUTS

—_— canl] | [Jo

141K 295K/ | | [s00 | |200
VEE

-52v
s

Fig. 2 Circuit diagram
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SP8600

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 400 to 800 mV p-p
Vee 250 to 800 mV p-p
Input voltage (single driven — other input decoupled to
ground plane)

Input voltage (double complementary input drive)

Input bias voltage 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 |Typical figure 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
Output current 1.6 mA Input f=250 MHz.
Power supply drain
current 16* 25 mA Vee= —5.2V, Veias as
Fig. 3.
*At +25°C
: //
| 4oomy AT 25°C | —
[
i L00mV AT |-ss‘c //
ov 1
”J" ﬁ;\ 0K = s:f] 51 N
E3
< L00mV AT 125°C 1
W« |
L | L : | —
INPUT 1 1} il =500 10 DUAL a
— '/ 8600 BEAM SCOPE E
1k

INPUT 2

il
v = =30
MONITOR z/ ,_é,] s BiAS

T Veg (=52v)
; P P8600_SPECIFIED_LIMIT ]
240
|
-4 -48 ~50 =52 -5 =56 -58 =60
POWER SUPPLY (VOLTS)
Fig. 3 Test circuit Fig. 4 Maximum input frequency v. power supply voltage

(typical)
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% 800mY p-p
e}
: |
=)
ﬁ 600mV p-p
& ‘ #,
‘ ‘ ‘ ‘ Vegg =52V \ 00 L N
| o ] ‘\
[ (.
‘ | SPBE00 SPECIFIED LIMIT J
T T ] Tl
%0 H | ‘ | I ‘
H ‘ ‘ L] ‘ | ; RN
-0 -50 -0 -30 -20 -0 0 10 21 30 L0 S‘D 60 70 80 90 00 110 120 130
TEMPERATURE (°C)
Fig. 5 Maximum input frequency v. temperature
OPERATING NOTES
The circuit performance obtained from the SP8600 is L 30K .
optimized if normal high frequency rules for circuit - 7 '
layout are obeyed — leads should be kept short, e arion $PBO0O J——
capacitors and resistors should be of non-inductive R I 5 N
types, etc. GENERATOR " ”i
The signal source is normally AC coupled to one of s °
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 15 2V
range of DC bias from —2.56V to —3.5V. ;
Any tendency for the circuit to self-oscillate in the

absence of input signal (or when the input signal is very
small) can be overcome by offsetting the two inputs by
approximately 40mV, using, for example, the bias
arrangement shown in Fig. 6. The input wave form may
be sinusoidal, but below 256 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
to DC.

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

For maximum frequency operation, it is essential that
the output load risistor values be such that the output
transistors do not saturate. If the load resistors are
connected to the OV rail, then saturation can occur with
resistance values greater than 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
is used, the other output should be connected to OV.

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

+5V (REQUIRED FOR
L THE MC10125)
A "
270
, 70
7 i
SP8600
MC1016 FOR ECL INTERFACE
OR
15 MC10125 FOR TTL INTERFACE
T -sav

Fig. 7 ECL qnd Schottky TTL interfacing
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SP8600

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vce—Vee 10V

Input voltage Vin Not greater than
supply voltage
in use
Bias voltage on o/p’s Vour—
Vee 14V
Operating junction temperature -+175°C max.
Storage temperature —b55°C to +175°C
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© PLESSEY

SEMICONDUCTORS

SP8601A B & M 1somHz+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, 1/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.

SP8601

SP8000 SERIES

HIGH SPEED DIVIDERS

cms

Fig. 1 Pin connections (bottom view)

vee

34

0

B

1G4S
G

b

]A»sx 372

[J.K

o’

482K

ouTPUTS

ol

=1

rak 295k] || 600 | 200
Vee

g

INPUT

RE

Fig. 2 Circuit diagram
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SP8601
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
Operating supply voltage Vcc oV

o —5.2V 1+0.25V
Input voltage (single drive — other input decoupled to
ground plane) 400 to 800 mV (p-p)
Input voltage (double drive) 250 to 800 mV (p-p)
Bias voltage Bias chain as in test circuit (seé 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
Output current 1.6 mA Input freq.= 150 MHz.
X Rload = 50Q
Power supply drain current 18 25 mA Veg = —5.2V
OPERATING NOTES
22
Circuit performance obtained from the SP8601 is ﬁ}m l 5‘[‘] i]sx
optimised if normal high frequency rules for circuit ipur SUAMCROSTRIP o > ) " '
layout are obeyed — leads should be kept short, " P e | JE— LAttt
capacitors and resistors should be of non-inductive s 2 "
types, etc. MONITOR O oh
The signal source is normally directly coupled into e 'I'°'“ l
the device, which will tolerate a wide range of input I Veg 520)
bias voltages, but was designed for inputs from ECL || e
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 TYPICAL OPERATING CHARACTERISTICS
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. 0

The input waveform may be sinusoidal, but below \‘ e
about 10 MHzincorrect operation may occur because of o li
the limited slew rate of the input signal. A square wave K
input with a slew rate of greater than 20 V/us 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.

Fig. 3 Test circuit

310 ——

800V (-1

]
N

FREQUENCY (MHz)

200mY (951

Veg =52V
Tamp + +257C

~~

o5 S0 s 20 25 T30
BIAS VOLTAGE (V)
Min. Output Load Input NOTE: The value of the coupling and decoupling
Voltage Resistor Frequency capacitors used are uncritical but they should be of a
type and value suitable for the frequencies involved.

1.1V 1kQ 120 MHz
320mV 200Q 150 MHz Fig. 4 Maximum input frequency v. bias voltage at single
80mV 50Q 180 MHz input drive levels of 400, 600 and 800 mV (typical

device)

140



FREQUENCY (MHz)

310

290

SP8601

300mv (5 - p)

500V (5 -p)

7\

£00mY (- p)

Vaias * BIAS CHAIN AS N TEST CIRCUIT
Tamp#25¢

ov

Ak s
T .
s e . 5 L
it outPUTS TO
SP8s02B SPBE0L B SPB601B e S
Wil k] ..'y AND 10]
- P—
in - in - -
\nT 15k
—sav

Z
-

=n
&

Fig. 8 Divide-by-sixteen prescaler

130

)

60 70
POWER SUPPLY V)

Fig. 5 Maximum frequency v. power supply voltage at single

FREQUENCY (MHz)

input drive levels of 400, 600 and 800 mV (typical
device)

—
70
250
30 —
! |
) sa0
= —_
coomy
e -5
Vot 1Y
)
i
’ H
%80 w0 20 0 420 k0 480 +80 100 +120  #10

TEMPERATURE ('C)

Fig. 6 Maximum input frequency v. temperature at single

input drive levels of 400, 600 and 800 mV (typical
device)

s2v
Sav
sas'c

Vee
O

Tamp "

DRIVE LEVEL (mVp-p )

o T 200 300
FREQUENCY (MHz)

Fig. 7 Minimum single input drive level for correct operation

v. input frequency (typical device)

APPLICATION NOTES

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

For correct operation when interfacing with TTL
and ECL Il the circuits shown in Figs. 9, 10 and 11
are recommended.
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Fig. 9 TTL interface (fanout = 1 TTL gate)
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Fig. 10 High fanout TTL interface

INPUTS
s 3

e

B
-5V
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Fig. 11 ECL Il interface

ABSOLUTE MAXIMUM RATINGS

Power supply voltage
Vee—Vee
Input voltage Vin

Bias voltage on outputs
Vout—’VEE
(see Operating Notes)

10V
Not greater than the
supply voltage in use

14V

Operating junction temperature +-175°C

Storage temperature

—55°C to +175°C
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© PLESSEY

SEMICONDUCTORS

SP8602 A, B&M soomHz:2
SP8603 A, B&M sooMHz:2
SP8604 A, B&M

The SP8602, SP8603 and SP8604 are fixed ratio ECL —
2 counters with maximum specified 1/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 oberated with single input drive or
with double, complementary, input drive; in both cases
the input is normally capacitively coupled to the signal
source. Two complementary emitter follower outputs
are provided.

300MHz+2

SP8602/3/4

SP8000 SERIES

HIGH SPEED DIVIDERS

PIN CONNECTIONS
(BOTTOM VIEW)

cms

Fig. 1 Pin connections
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Fig. 2 Circuit diagram (all resistor values are nominal)
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SP8602/3/4
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Tamp A’ Grade —55°C to +125°C
'B lGrade 0°Cto +70°C
M’ Grade —40°Cto +85°C
Operating supply voltage: V¢c ov
Vee —5.2v+ 0.25V
Input voltage (single drive- other input and bias decoupled to ground plane) 400 to 800 mV p-p
Input voltage (double drive- bias decoupled to ground plane) 250 to 800 mV p-p
Output load 50012 and 3pF
Value
Characteristic Conditions
Type Min. Typ. Max. Units
Max. input freq. SP8602A,B.M 500 MHz Vee = —5.2V
SP8603A,B,M 400 MHz Vee = —5.2V
SP8604A,B.M 300 MHz Vge = —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

Output voltage All 400 mV Vee = —5.2V

swing Tamb = —55°C to +70°C
Output 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 3.5karesistors specified in the test circuit (Fig.3) are not essential; omission of these resistors will reduce the maximum
supply current to 18mA.

MONITOR 2 L /’L’ cc
s
500 COAX
CABLE
=>710 son
son SAMPLING
D.UT 1onF SCOPE
. (>
1/ 15011 MICROSTRIP - 500 yonF
inF
:
) Vee

MONITOR 1

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 Vec —Vee 8V
Input voltage Vin Not greater than the
supply voltage in use

Output current loyt 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 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
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.

under no-signal

APPLICATION NOTES

SP8602B and SP8604B
10000 and EC L 1l

interfacing to ECL

By increasing the output voltage swing using external
pulldown resistors (see operating notes),the SP8604B canbe
coupled directly intoan E C L 11 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 LIl 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.

ons
. 1 +5v
HIGH SPEED
s . p
1P nt s ot } . TTL O/P
4+ F—
SP8602B SP8604B SP860IB
4 -2 . - A
2 MY 3
% These components in
may need (0 be . ® I : T1.72 71855
increased in value ‘"F’I ”"[;'" /I'm OR EQUIVALENT
for low frequency 15|
operation “5.2v

Fig. 4 Divide-by-16 frequency scaler
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SP8607

© PLESSEY SP8000 SERIES
SEMICONDUCTORS HIGH-SPEED DIVIDERS

SP8607 A, B&M

600 MHz + 2

The SP8607 is a divide-by-2 counter with a minimum
guaranteed toggle frequency of 600 MHz over a 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.

FEATURES

B 600 MHz Operation cms
B -55°C to 126°C Guaranteed for ‘A" grade
B Only 70mW Dissipation at 5.2V

Fig.. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS
ELECTRICAL CHARACTERISTICS

Power Supply Voltage Vce — 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 Vcc = 0V +150°C
Vegg =—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. input 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
Output voltage levels
Vou —-0.75 v ~
VoL _15 v fin = OHz
Input impedance 400 Q fin = OHz
O/P pulldown resistors 4.0 k2
Bias voltage level —2.6 v 2.7kS2 resistor
from pin 3 to V¢
Power supply drain current 14 18 v Vee = -52V
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o/P
BUFFER 4%

BIAS NETWORK

Fig. 2 SP8607 block diagram

— — vee

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 actuat values of Vge and Vgg although
Vcec — Veg should stay within 5.2V * 0.25V. A 2.7k
resistor is connected from Vg 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
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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 —

Vi %
GUARANTEED OPERATING REG!
/ /

0
v

ReGON or coneect oreraton |

s e e e il R

0 100 200 300 w00 500 6500 700 800
FREQUENCY (MHZ)

AMPLITUDE (mVp.p)

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 100€2 lines and interfacing to ECL with the same
positive supply. The SP8616 series require supplies of ov
and —7.4V (£ 0.4V).

FEATURES

B DC to 1GHz operation

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

input range.

B Complementary emitter follower O/Ps, ECL

compatible.

DC14 DG14

B UHF

Vee=(ov)

VEE -74V $0-4

Fig. 2 Functional diagram

QUICK REFERENCE DATA

Vce =0V B Veg =74V 04V
Input Voltage Range 400mV to 1.2V
(see Fig. 3)
Output Voltage Swing 700mV Typ
Temp. Range: ‘B’ Grade 0°C to +75°C
‘M’ Grade —40°C to + 85°C

Fig. 1 Pin connections

APPLICATIONS

Instrumentation, Including Counters
and Timers

B Prescaling for UHF Synthesisers.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vgc — 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

- - —5PB613B
— — —SPBEILE
~ — — SPB6IED
— — —SPBEIEB

@
H
e
&
T
|
|

1200

TYPICAL
MINIMUM

CHARACTERISTIC

SINE WAVE INPUT
AMPLITUDE (mV p-p)

100

L
; I
100 200 300 40O 500 600 700 800 900 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

Vegg =—7.4V 204V

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

Characteristic Type

Value

Min.

Typ.

Max.

Units

Conditions

Max.toggle frequency SP8616 1000

SP8615
SP8614
SP8613

900
800
700
Min.toggle frequency for correct
operation with sine wave input
Min.toggle frequency for correct
operation with sine wave input

Min slew rate for square wave input
to guarantee operation to OHz
Output voltage swing

Power supply drain current

ALL
ALL
ALL

ALL
ALL

500

45

200

100

200

60

MHz

MHz
MHz
MHz

MHz
MHz
V/us

mV
mA

VN = 600mV to 1.2Vp-p
(see Fig. 3)

Vin = 400MHz to 1.2V p-p
V|n = 400MHz to 1.2V p-p
Vin = 400MHz to 1.2V p-p
Vin =400mV to 1.2V p-p

Vin = 600mV to 1.2V p-p

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, all 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 5002 resistor connecting the
input to a reference voltage; this biases the input in the
middle of the transfer characteristic. The reference voltage
is brought out onto pin 6, which should be decoupled to
the earth plane.

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

Vee — VEE should be kept inside the specified 7.4 volts
+ 0.4 volts but the actual value of 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.
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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 10kS§2 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 Il directly and to
ECL 111 using two resistors. (See Fig. 6).

4 1

ECLT

SP8616

ol

=74V -5-2v

ov

| »

ECLI0OK

15k 1

SP8616

SP8613/4/5/6

——2eV

T

~

SIGNAL
SOURCE

LOCK

AMPEREX
ATFL17

Vret
10K] I

L 12

Y

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 @ fout
UFFER
AMPLIFIER
LOW POWER
SPB8641 SP8616
=10/ 4

s

-4V

it

-5.2v

Fig. 6

Interfacing SP8616 series to ECL Il and ECL 111

) (e

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).

FA4a

FAaa

PROGRAMMABLE
COUNTER

PROGRAMMABLE
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).

151



SP8613/4/5/6

152



SP8617/9

@ PLESSEY SP8000 SERIES
SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8619B1.5GHz =4
SP8617B1.3GHz+-4

The SP8619 series of UHF counters are fixed ratio
+4 asynchronous emitter coupled logic counters with,
in the case of the SP8619B a maximum operating
frequency in excess of 1 B5GHz 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 100 ohm lines and inter-
facing to ECL with the same positive supply. The
SP8619 series require supplies of 0V and — 6.8V (+

0.35V). peta
DG14
Fig. 1 Pin connections
FEATURES
B DCto1.6GHz Operation
B 0°Cto70°C Operation Guaranteed at APPLICATIONS
Maximum Specified Frequency and Over a B UHF Instrumentation, Including Counters
Wide Dynamic Input Range and Timers
B Complementary Emitter Follower O/Ps. B Prescaling for UHF Synthesisers
ECL10K and ECL |11 Compatible
QUICK REFERENCE DATA
B Vcc=OVVee=—68V=x 03V | e —— Yerow A
M InputVoltage Range 400mVto 1.2V p-p | }
B Temperature Range 0°C to +70°C 'n !
B OutputVoltage Swing 800mV Typ. um‘ _a}
| .
| 500 <2 =2 _
REF : l
ABSOLUTE MAXIMUM RATINGS : E
Power supply voltagechc—-VEEiTOV L ———————— !
Input voltage Vinac 2.5V p-p ev03y
Output current 156mA

Storage temperature range —55°C to +150°C
Maximum operating function temperature +1560°C Fig. 2 Functional diagram
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SP8617/9

ELECTRICAL CHARACTERISTICS

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

ch e T Value Uni .
aracteristic ype Min. Typ. Max. nits Conditions
Max. toggle frequency SP8619B 1.5 GHz
SP8617B 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
Output voltage swing All 600 800 mV
Power supply drain current All 80 110 mA Vee = —7.15V

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.

MONITOR

= 5 ATTENUATOR
NETWORK

502 LINE

I—«szay—afm e

50

S0QINPUT

SPBEIY

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

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

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

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

|Vcc—VEE|shouId 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 oscillation 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 Ili
(see Fig.5).

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

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

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

V= OV

I

SPB6IS

ECLill/
ECLI0K

-52v

ov

1

ECLIY

I

SP8eIg

T

Fig. 5 Interfacing SP8619 series to ECL 10K and ECL IIf
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PROGRAMMABLE
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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 & M (a00mHz)
SP8621 A B & M (300mHz)
SP8622A B & M (200mHz)

The SP8620, SP8621 and SP8622 are fixed ratio
emitter-coupled logic +5 counters with specified input fre-
quency ranges of DC to 400MHz (SP8620), 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 L

—{ BUFFER 4 — —

INPUT | GATER ‘0’ D F ‘o OUTPUT
‘N'éi'i‘“ ELEMENT ELEMENT ELEMENT

CHAIN
= 1
12 ‘ —
|
fEYD G S ——

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

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Ve (POSITIVE)
BIAS

INPUT BIAS
outeuT

INPUT

YEE (NEGATIVE) []

DC14 DG14

Fig.1 Pin connections (bottom view)

FEATURES

W DC. to400MHz Operation.

W 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

M Frequency Counters and Timers
B Frequency Synthesisers

ABSOLUTE MAXIMUM RATINGS

Power supply voltage 'VCC - Vgel 8V
Input voltage V Not greater than

supply
Tamb: ‘A’ grade: —55°C to +85°C Output current lg 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
f\{hn4 |r?put.frequency with Al 20 40 MHz
sinusoidal input
Mln. slew rate of square‘wave All 30 100 V/uS
input for correct operation
Output voltage swing All 400 800 mV Vgg =-5.2V
Power supply drain current All 55 mA Veg = -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 freq{uency 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.

ov

nEE == nIn
2 s e
In
50 n L 450
FROM ‘"L ouT F—-a—_oureur
SIGNAL T
SOURCE
33
MONITOR 3 g
20
R

=

Fig.3 Testcircuit

-"r‘u +32v
.

+200mV(MIN) —
°V:/—: r\;

-200mVIMAX)

wo
INPUT 10 put

&
- ouTPUT
SIGNAL
50

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
aloss in sensitivity of up to 100mV p-p.
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The input waveform may be sinusoidal, but below about
20MHz the circuit tends to malfunction on minimum
amplitude input signals and the condition becomes worse as
the frequency is decreased. This is because correct
operation of the circuit depends on the slew rate of the
input signal. A square wave input with a slew rate greater
than 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
1.6k&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.

nE= ==
2 i3 ju
L
INPUT 10] ourt
SIGNAL
50 w7
ECII OR ECL 10k
COMPATIBLE OUTPUT
15k 20k

Fig. 5 Interfacing to ECL /1l or ECL 10,000



S 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

ne [ 1] vee tever
ne [z 13[] REF BIAS
ne s 12[Jue REF BIAS

ore [Je 1[Jne

ne[]s w0[Jue

ne[]e sfive DG14
Vee-vel(]7 s[Jnc 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.

temperature compensated.

10 0 Q 0
/P O—-—f
_ 0 TYPE 0 TYPE 0 TYPE
1 2 FIF a ) FIF H FIF a
e REF Bl REF
cl 5[ cl E[ cl El
o ] ! . ,
REF —
«—ov,,
NOTE:
1. All 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):
Tamb: ‘A’ grade —55°C to +125°C

Fig. 2 Block diagram

‘B’ grade  0°C to +70°C NOTE: The maximum input frequency is guaranteed at
‘C'grade —40°C to +85°C VEE = —5.2V. For typical operating characteristics with
Operating supply voltage power supply variations see Fig.5, which shows that the
vee oV m.axiltnum 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)
Output load 50052 & 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 Vl/us
wave |/P for correct
operation
Output voltage swing All 400 600 mV VEE = —5.2V
Power supply drain current 70 mA VEE = —5.2V
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400
4 ——

01,0

Vee (OV)
N4
P ¥
BIAS
f' ¥
1 b
[’j ﬁ Lj 320
320 - Vee (=5-2V)

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

arrangement

OPERATING NOTES

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

The signal 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 Il 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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FROM

SIGNAL
SOURCE , son I 500 1/P ON
—_ H{ H —>SAMPLING
ScopE
MONITOR TS
500 /P ON I"l
SAMPLING /I'

SCOPE

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 5082 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.



Typical Operating Characteristics

SP8630/1/2
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Fig. 5 Minimum drive level v. input frequency at 125 C
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POWER SUPPLY (V)

Fig. 6 Max. operating frequency v. power supply voltage for a
typical SP86318

APPLICATION NOTES
Direct coupling to the SP8630 series.

It can be seen from the circuit diagram that the input
arrangement of the SP8630 series is not compatible with
the normal ECL logic levels. The input reference level is
approximately —3.2 volts but it is not well defined and has
a temperature coefficient of approximately —1 6 mV/°C. If
DC coupling is required, the input would have to be larger
than would be the case with capacitive coupling.

650

o

300mV rms 1/P DRIVE
(8L0mV p-p) ‘

~

600

g

150mV rms /P DRIVE
125 mV p-p)

FREQUENCY (MHz)

Va

500

450
-60 -u0

-20 0 +20 +40

TEMPERATURE

+60
(ce)

+80 +100 +120

Fig. 7 Max. operating frequency v. ambient temperature for a
typical SP86318 (Vee = —5.2V)

ABSOLUTE MAXIMUM RATINGS

Power supply voltage

Vce — VEE
Input voltage VN

8V.
Not greater than the
supply voltage in use

Output current lQUT 15 mA
Operating junction
temperature +150°C
Storage temperature —55°C to +150°C
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S PLESSEY

SEMICONDUCTORS

SP8634B - 10700 MH:
SP8636B 3 10 500 MH:

The SP8634B, SP8635B, SP8636B 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 ECL-compatible carry outputs
B Power consumption less than 500 mW

B Wide dynamic input range
APPLICATIONS

B Counters

B Timers

B Synthesisers

SP8634/5/6/7

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8635B - 10 600 MH:
SP8637B - 10 400 MHz

interface with TTL operating between 0V 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 HI/ECL 10k-compatible input. The TTL-compatible
reset forces the 0000 state regardless of the state of the
other inputs.

BIAS DECOUPLING []®

6 2] CLOCK INHIBIT 1/P [ ECL- COMPATIBLE ]

A O/P (TTL—COMPATIBLE)[] FINC
RESET (TTL- COMPATIBLE) [ [ cLock INPUT
Ne ] =
NEGATIVE SUPPLY (-5-2v) [ [] POSITIVE SUPPLY {OV)
Ne[d ] CARRY O/P (TTL- COMPAT'BLE)

B O/P (TTL- COMPATIBLE)[] £] D O/P (TTL-COMPATIBLE)

C 0/P (TTL- COMPATIBLE) ] [ CARRY O/P(ECL-COMPATIBLE) DC16

Fig. 1 Pin connections (top)

0 TYPE
FIF

A 0o 5]
D TYPE
2 _ FIF
_|& @ bg _[E
K C —1CK CK
cLock invieiT ece m| X jZ X
e ¥ Y¥
124k
CLOCK 1/P.

jale e
o/P o/P
El]Zka 950

BIAS
CHAIN

500

‘A .
o/p ore

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
Veg —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
SP8636B 500 MHz 400-800mV p-p
SP8637B 400 MHz
Min. input frequency
with sinusoidal /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 \" Tamp = +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 \Y 10k  resistor and
TTL gate from O/P
Low +0.4 \% to +5V rail
TTL carry output (pin 11)
Output Voltage
High state +2.4 \") 5k{2 resistor and 3
TTL gates from o/p
Low +0.4 \" to 5V rail
ECL carry output (pin 9)
Output Voltage
High -0.975 Vv Tamb = +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 levels throughout the temperature range OOC to +7OOC‘

2 For a high state, the reset input requires a more positive input level than the specified worst case TTL VoH of +2.4V. Resetting should
be done by connecting a 1.8k§2 resistor from the output of the driving TTL gate and only fanning out to the reset input of the SP8000
series device

3 These outputs are current sources which can be readily made TTL-compatible voltages by connecting them to +5V via 10k resistors,

a4 The FCL carry output is compatible with ECL |1 throughout the temperature range but can be made compatible with ECL 111 using the
simple interface shown in Fig. 3
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CARRY OUTPUT ECL ECLII COMPATIBLE

ECLII OR ECL 10k
COMPATIBLE

VEE (-52v)

Fig. 3 ECL I11/ECL 10000 interfacing

—— OV

'
I
h
I\
v
i
1
i
'
h
i
i

% FOR ABC AND D OUTPUTS, R= 940
FOR CARRY TTL QUTPUT R= 2950

Fig. 4 TTL carry and ABCD output structure

OPERATING NOTES

The devices are intended to be used with TTL and ECL
in a counting system — the ECL and the decade counter
being connected between voltage rails of OV and —5.2V
and the TTL between voltage rails of OV and +5.0V.
Provided that this is done ECL and TTL compatability is
achieved (see Figs. 4 and 5).

The clock is normally capacitively coupled to the signal
source: a 1000pF UHF capacitor is normally adequate. |f
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 Vcc

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 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 resistor is connected from the output to

reason,

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 +5V
i
10k 10k Sk &]w
-c 0 FCARRV
|

ﬁw 8k| [10k Iﬂvnk

t—8

Fig. 5 Typical application configuration

RESET INPUT e ) L
CLOCK INHIBIT
CLOCK 1 2 L 5 6 7 8 9 10 n
A S N U R N B B
J | I 1
SEE NOTE
c 0 e e
0 1
cayoureur g L [
earmvoUTPUTECLH | [ 1.
NOTE THE 8CD OUTPUTS ABC AND D REPRESENT THE LOAD RESISTORS

Fig. 6 Decade counter timing diagram

165



SP8634/5/6/7

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vee — Ve
Clock inhibit voltage

Clock input voltage

Bias voltage (Vo yT) on BCD outputs,
VouT — Veg (10K resistor in series
with output)

Bias voltage (Voy 1) on TTL carry
output, VouyT — Veg (1.2k§2 resistor
in series with output)

Output current from ECL carry
output (lgyT) {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

Frequency range with square wave |/P

166

8V

Not greater than the supniv
voltage in use

2V pk/pk

1v

LAY

10mA
+150°C
—55°C to +150°C

oV

—5.2V + 0.25V
400-800mV p-p

0°C to +70°C

40-700 MHz (SP8634B)

DC to 700 NiHz (SP8634B)



S PLESSEY
SEMICONDUCTORS

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

SP8640/1/2/3/6/7

SP 8000 SERIES

HIGH SPEED DIVIDERS

B&M 200wmH:
B&M 250 MH:
B&M 300mH:
B&M 350 mH:

SP8646A, B & M 200MHz TTLOUTPUTS
SP8647A. B &M 250mH: TTLOUTPUTS

UHF PROG RAM_MABLE.DIVIDERS +10/M

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 3560 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.

3560 MHz Toggle Frequency

Low Power Consumption

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

True and Inverse Outputs

Optional TTL Output

QUICK REFERENCE DATA

M 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

[Vee — Veel 52V
M Power Consumption 2560mW Typ.
B Propagation Delay 3ns Typ.

temperature range: the clock inputs and programming
inputs are ECL Ill compatible while the two com-
plementary outputs are ECL |l 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 controiied 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
§2 pulldown resistors to Vg g (negative rail).

Clock ifp Clock ifp

NC DG16

SPB646/7 TTL t/p

NC NC

ofp (Qa) o) o/ (0a)

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

Fig. 1 Pin connections (top)

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vo — VEEI 8V

Input voltage V, | (d.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
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SP8640/1/2/3/6/7

Clock TTL
Putse | & @ @ Qs 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 H_ H [ S O S A
L T N N T N I I
=
N
Extra state
Table 1 Count sequence

T S 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 Qj 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.

g,
— CP CP
PEY
CLOCK
PE2 cLock :D
Fig. 2 Logic diagram (positive iogic)
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb: —55°C to —~125°C (A grade)
—40°C to ~85°C (M grade)
0°Cto —70°C (B grade)
Supply voltage (see note 1): Voo OV
Vee -5.2Vv
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 Vg (pin 12) 4.3 KQ
Output voltage levels
VoH —0.85 \" Tamb = +25°C,
VoL -1.50 \" 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 oevices are specified for operation with the power supplies of Vo = OV and VEg = —5.2V * 0,25V, which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Vee = +5V £0.25V and Vgg = 0V.

2.
3.
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The input reference voltage has the same temperature coefficient as ECL 111 and ECL 10K.
The output voltage levels have the same temperature coefficients as ECL 11 output levels.



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 Tamb = +25°C,
VinL All —-1.70 —1.50 \ 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 Output
Set-up time All 15 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 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=>M clock pulse
transition to ensure that the =11 mode is forced by that clock pulse (see Fig. 4).

7. SP8646, SP8647 TTLoutput current = 8mA at VgL = +0.5V, measured at +25°C, temperature coefficient = +O.5m\//°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} LOW

CLOCK T0
0O/P DELAY

Al

Fig. 3 Set-up timing diagram

CONDITIONS PEjLOW
50%
CLOCK I/P .—74-—_\___/—-\_—/-___—\-—-
Vgg (=521
|
RELEASE —=i po—
TIME |
|, cLock To
T oroewy
Fig. 4 Release timing diagram Fig. 5 Test circuit for dynamic measurements
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SP8640/1/2/3/6/7
OPERATING NOTES

The SP8640 range of devices are designed to operate in
the UHF band and therefore PCB layouts should comply
with normal UHF rules, 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 SP8640 device ECL 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 I and ECL 10K. The interface circuit of Fig. 8
can be used to increase noise immunity when interfacing
from ECL 1l and ECL 10K outputs at low current levels to
ECL Il and ECL 10K inputs.

50
SIGNAL /H

SOURC ——  CLOCK

— Vee

Fig. 6 Recommended input bias configuration for capacitive
coupling to a contir uous 505 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 SP8646/7. A discrete interface may
be constructed as shown in Fig. 7. Both output interfaces
will operate satisfactorily over the full military temperature
range (—55°C to +125°C). The propagation delay through
the divider plus the interface and one Schottky TTL gate is
approximately 10 ns. At an input frequency of 350 MHz
this would only leave about 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).

fect+5V)

SPE6LO/1/2/3
F{"ﬁ" “ +10/M 10 SINGLE

AT
IN9TL

Veg 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 & VI soomHz:16
SP8652 A, B & M 4200mHz+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 —55°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

B Low Power - Typically 250mW
B ECLII &ECL I Output Compatability
M Easy Operation From UHF Signal Source

APPLICATIONS

B Prescaling for UHF Synthesisers
B Instrumentation

DG14

Fig. 1 Pin connections

QUICK REFERENCE DATA

B Power Supplies Vcc = OV
- Vee = —5.2V +0.26V

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

VRer 12 +2 2
00
106
Stock : | J
!
|
b

Fig. 2 Functional diagram

m



SP8650/1/2

ELECTRICAL CHARACTERISTICS

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

Value

Characteristic Type X 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 | ViNn = 400 to 800mV p-p

Min. toggle frequency for correct
operation with a sinewave input | Al 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 \
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

Veg=0v
50Q
SIGNAL ECL II COMPATIBLE
SOURCE _ ooty “ 1% oot SP8650 O/P
cmcx ! :LW _."_Q:_.sun
DuUT ot w
MONITOR v,,, L 450 4
=" x2 ECL 10K COMPATIBLE
CLOCK 7
1.5k
_ Vgg=-52V
n o ,IDOW o
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 inauction. Input voltage ViNac 25V 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 techniques should be used if the
SP8650 series of dividers are to operate satisfactorily.
If the positive supply is used as the earth connection,
noise immunity is improved and the risk of damage due
to inadvertently shorting the output emitter followers to
the negative rail is reduced.

The circuit is normally capacitively coupled to the
signal source. In the absence of an input signal the
circuit will self-oscillate. This can be prevented by
connecting a 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 Il orto ECL10K
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/ FREG

BUFFER
AMPLIFIER

COMPARATOR
fret FILTER
SP8640 SP8650
cMos =10/11 16
PROGRAMMBLE T

DECADE j\

cMos

PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop
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SP8655/7/9

SP8000 SERIES

HIGH SPEED DIVIDERS

@ PLESSEY

SEMICONDUCTORS

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

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
of interfacing with TTL and CMOS.

FEATURES

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

APPLICATIONS

B Low Power VHF Communications
B Portable Counters

CLOCK INPUT

CLOCK INPUT
7

©0- | —

cms

Fig. 1 Pin connections (viewed from beneath)

ABSOLUTE MAXIMUM RATINGS

Power supply voltage,

Vce—VEE 8V

Input voltage Vin Not greater than
supply voltage in use

Output sink current, lo 10mA
Operating junction
temperature +150°C

Storage temperature —55°C to +150°C

Cof o O] o (]
0 TYPE [ O TYPE F
= fF | = fF | = FF |-
Bo 1o Do) Do 124
KTk ck Tk CcK_CK

orp
STAGE

f

CLOCK INPUT

CocK INPUT

| L
r

p—orr

ore
STAGE

100] ) ‘io [
O TYPE o TYPE o TYPE
& FIF ls ] o 5] Ree] FrE |
oK T ok TR oK TR
| T T T
CLOCK INPUT

CLOCK INPUT

o] &l l —
of 5 rype |2 IP% o 1vee [ l_o 3 o o rvee |2 o o
— I T = e |
D 7F e 0o a ] Bo e STAGE
ek CK ck TR CcK_TK
CLOCK INPUT J l

CLOCK INPUT

Fig. 2 Logic diagram
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SP8655/7/9
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Operating ambient temperature Tamb :

—b65°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

Characteristic Min. | Typ. | Max. Units Conditions
Maximum input frequency 200 MHz
Minimum sinusoidal input frequency 20 40 MHz
Minimum slew rate of square wave input 30 100 V/us
Power supply drain current 10 13 mA Vce=+5.2V
Output level (high) 9.0 \Y
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

Voo +5V 025V

——

1000p
MONITOR 50 INPUT /;;;

ON SAMPLING SCOPE

50a LINE
SQURCE
_[j

1000p
T

+10v

33k

2 1000p

SP8655-9 o
MONITOR ATTENUATED
OUTPUT Of

SAMPLING SCOPE

e
,7%

VEE

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.




SP8660

© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8660 A,B&M

180 MHz = 10 (LOW POWER)

The SP8660 is a fixed ratio (divide by 10) low power
counter for operation at frequencies in excess of 100MHz
over the temperature ranges —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 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 . Bias—[oe 709 —Vee
the ground plane. There are two bias points, which should
also be capacitively decoupled to the ground plane.

ELoCK INPUT

BIAS CLOCK INPUT
N s

®0- |—

VEE NC
The free collector saturating output stage is capable of O[/P
interfacing with TTL and CMOS. cms
Fig. 1 Pin connections (viewed from beneath)
FEATURES
OPERATING NOTES
B VHF Operation
B Low Power Dissipation Fig. 3 gives capacitor values for AC and DC coupling of
B Output TTL and CMOS Compatible the input and bias points on the test circuit; these values are
B Military and Commercial Temperature Ranges 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

APPLICATIONS a 39k{2 pulldown resistor from either input (double drive)

to Vgg; if the device is single driven then it is
B L ow Power VHF Communications recommended that the pulldown resistor be connected to
M Portable Counters the decoupled unused input. The slight loss of input

sensitivity resulting from this technique does not seriously
affect the operation of the device.

ABSOLUTE MAXIMUM RATINGS The input waveform will normally be sinusoidal but

below 40MHz correct operation depends on the slew rate of

Power supply voltage,|Vcc — VEE| 8V the input signal. A slew rate of 100V/us will enable the

Input voltage Vi, Not greater than device to operate down to DC.

supply voltage in use The output stage will drive three TTL gates without the

QOutput sink current, lq 10mA addition of a pull-up resistor. Using a pull-up resistor of

Operating junction temperature +150°C 3.3k (or less) to +10V will allow the output to drive a
Storage temperature —55°C to +150°C CMOS binary counter at a frequency of up to 5MHz.

0 o Do) o 0o o .
D' TYPE O TYPE D TYPE o OrF
ree]  FIF 5 B| FIF A oo| FF |5 STAGE
cKk__CKk ck_Ck K CK
cLock weut [ 11 - |
CLOCK INPUT l

Fig. 2 Logic diagram
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SP8660

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Operating ambient temperature T

‘A’ grade: —55°C to +125°C; ‘B’ grade: 0°C to 70°C; ‘M
Operating supply voltages

Vce @ +6.0V+ 0.25V; Vgg: OV

Input voltage

Single drive: 400mV to 800mV p-p; double drive: 250mV to 800mV p-p
Output load 3.3kS2 to +10V, in parallel with 7pF

" grade: —40°C to +85°C;

178

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/us
Power supply drain current 10 13 mA Vce = 5.0V
Output level (high) 9.0 \
Output level (low) 400 mV
rvcuop-L Voo 5V £0 25V
MONITOR 50n INPUT /;; +iov
ON SAMPLING SCOPE
33k
500 LINE 1000p z W 1000p MONITOR ATTENUATED
FROM. SIGNAL . SAMPLIG Sooee
SP8660
8 5
Towe T L

Fig. 3 Test circuit




© PLESSEY

SEMICONDUCTORS

SP8665/6/7

SP8000 SERIES

HIGH SPEED DIVIDERS

UHF DECADE COUNTERS

SP8665B 106H: =10 SP8666B 116Hz = 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 s
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 to Vgg (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 Vg to the SP8665/6/7. A
6k © 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 I
circuits. They may be used to drive ECL 10K by the
inclusion of two resistors as shown in Fig. 4.

i

cLock
(U
cLock

0oc
INHIBIT

1/P REF 800mv
—t

CLOCK.
INHIBIT l

ouTPUT

Fig. 2 Logic diagram

DC14

Fig. 1 Pin connections

FEATURES

B 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 Vcc — VEE 0V to +10V
Input voltage inhibit input VeE to Vee
Input voltage CP input 2.5V p-p
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
Clock input AC coupled, self-biasing
Clock inhibit input ECL 11l compatible
Output ECL Il compatible
Tamb 0°C to +70°C
Supply voltage Vee = 0V Veg = —6.8V
Clock input voltage 400mV to 1.2V (peak to peak)
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 |Sine wave input 600mV p-p
Min. slew rate for square wave input 200 | V/usec
Clock i/p impedance 400 £ | At low frequency
Inhibit input reference level -1.3 V | At 25°C compatible with
ECL iil throughout the
temperature range.
Inhibit input pulldown resistor (internal) 6 k2
Qutput pulldown resistor (internal) 3 kQ
Power supply drain current 80 105 mA |At 25°C
-0-9v
430 o7
SPDG/GSS EC'L”;DI(
2Lk
200 SAMPLING
=0
Fig. 4 SP8665 to ECL 10K
Vee

Fig. 3 Test circuit
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@ PLESSEY
SEMICONDUCTORS

SP8670

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8670 A, B&IM soomHz:8
SP8671 A, B&IM soomHz:8
SP8672 A, B&M soomHz=s8

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.

FEATURES

B Low Power — Typically 250mW
B ECL I &ECL Il Output Compatibility
B Easy Operation From UHF Signal Source

DC14
DG14

Fig. 1 Pin connections
APPLICATIONS

B  Prescaling for UHF Synthesisers
B Instrumentation

Vee (ie)

| 00 - - ——E$'
Vrer 12 l“ 2 2 -2 |
ol ©00 | al,
Crock : i l J l‘
I \
U G U |

VEE(T)

Fig. 2 Functional diagram

QUICK REFERENCE DATA

B Power Supplies Vee =0V

Input Amplitude range
Output Voltage Swing
Temp. Ranges:

Vg =-5.2V = 0.25V

400mV to 800mV p-p

800mV typ. p-p

—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 = > K
Supply Voltage ‘B’ grade: 0°C to 70°C;
Vee = 0V ‘M’ grade: —40°C to +85°C;

VEEg = —5.2V £ 0.25V

Output load = 50082 line in parallel with approx. 3pF

‘A’ grade: —55°C to +125°C;

Value
Characteristic Units Condition
Min. Typ. Max
Max. Toggle frequency gggg;? ggg '\lcl}l—-‘é Test circuit as in fig. 2
SP8672 | 400 MHz VN =400 to 800mV p-p
. Min. Toggle frequency for correct

operation with a sinewave input 20 MHz Vn =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 \
Output voltage swing (dynamic) 500 800 mV p-p
Output voltage (static)

High state —-8.95 .615 \%

Low state —1.83 —1.435 \
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

1

0o

A T Y)

671
SP8670 . eso 00w

F———{la——=—sn

Veg=-52v

,];nmu

;ouw

Fig. 3 Toggle frequency test circuit

OPERATING NOTE

Normal UHF layout techniques should be used to ensure
satisfactory operation. If the positive supply is used as the
earth connecticn, noise immunity is improved and the risk
of damage due to inadvertently shorting the output emitter
followers to the negative rail is reduced.

182

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.

Vies 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 TL COMPATIBLE
SP8670 O/P

ECL 10K COMPATIBLE

5.2V

Fig. 4 SP8670 to ECL 10K interface




PHASE/ FREQ
COMPARATOR
fret FILTER fout
BUFFER
AMPLIFIER
SP8695 SP8670
cMos <10/n +8
PROGRAMMBLE
DECADE
cMos
PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop

SP8670
ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vcc — Veg! 8 volts

Input voltage ViNac 2.5V p-p

Output source current loyt 10mA

Storage temperature range —55°C to +125°C
perating junction temperature 150°C max.
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SP8675/6/7

© PLESSEY SP 8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8675B&IM 1.0GHz +8
SP8676 B&M 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 signal source by a capacitor. The input signal
path is completed by an input reference decoupling
capacitor which is connected to earth. If no signal is
present at the clock input the device will self-oscillate.
If this is undesirable it may be prevented by connecting
a 15k Q resistor from the input Vee (pin 10 to pin 7). DC14
This will reduce the input sensitivity of the device by
approximately 100mV.

The clock inhibit input is compatible with standard
ECL Il 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. o o o o ) o o

cLocK
123
CLOCK

INHIBIT

Fig. 1 Pin connections

FEATURES

B Guaranteed Operation over Large aLock — o
Temperature Range: ‘B’ Grade 0°Cto 7oV
+70°

C
‘M’ Grade —40°C to
+85°C
Wide Input Dynamic Range
Self Biasing Clock Input
Clock Inhibit Input for Direct Gating
Capability

ouIPuL_—r———L—J—_ 0.75v
~1.60V

Fig. 2 Logic diagram and timing

ABSOLUTE MAXIMUM RATINGS b=z

SCOf
50n1/P

Power supply voltage Vcc—Vee 0 to 10V
Input voltage inhibit input Vee to Vcc
Input voltage CP input 2.5V p-p

Output current 20mA

Operating junction temperature +1 50°C
Storage temperature —55°C to -150°C

Fig. 3 Testcircuit
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SP8675/6/7

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated )

Supply voltage 6.8V +0.3V
Clock input AC coupled, self-biasing
Clock inhibit input ECL Il compatible
Output ECL Il compatible
Tamb ‘B’ grade 0°C to +70°C (see note 1)
‘M’ grade —40°C to 4-85°C (see note 1)
Supply voltage Vee = OV Vge = —6.8V
Clock input voltage 400mV to 1.2V (peak to peak)
Value
Characteristic Units Conditions
Min. Typ. Max.
Max. i/p frequency SP8675| 1.0 GHz 400mV to 1.2V p-p
SP8676| 1.1 GHz 600mV to 1.2V p-p
SP86771 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/psec
Clock i/p impedance 400 Q At low frequency
Inhibit input reference
level —1.3 \Y At 25°C compatible with
ECL 11l throughout the
temperature range
Inhibit input pulldown
resistor (internal) 6 kQ
Qutput 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.

SPB675 L7 ECL
o/P 10k O/P

6.8V

Fig. 4 SP8675 to ECL10K interface

DEVICE  SPACER

THERMAL CONDUCTING PASTE OR EPOXY T0 PC BOARD GROUND PLANE
DOUBLE SIDED PC BOARD

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 -- 10/1

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), 00C to +700C (‘B’ grade) and -40°C 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 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 TR S R SR
1 T T T

Table 1 Count sequence  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

o %

&5

o/P

|l

bt
m

q
orp ]
I

INTERNALLY CONVERTOR - ]
DO NOT USE

vee {]

CcLocK 177

VP REF

| ey e e e g s e

DG16

Fig. 1 Pin connections

Fig. 2 Logic diagram SP8685

FEATURES

M Full temperature range operation:

‘A’ grade -550C to +1250C

‘B’ grade 00C 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 Vcc — VEE 0V to +8V
Input voltage, PE inputs 0V to Vce
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 11 compatible
Test conditions (unless otherwise stated)
Tamb ‘A’ grade -550C to +1250C
‘B’ grade 00C to +700C
‘M’ grade -400C to +850C
Supply voltages: Vg = +5.2V £0.25V
Veg =0V
Clock input voltage: 400mV to 800mV (p-p)

Value

Characteristic "
Min.

Typ. Max.

Units Conditions

Max i/p frequency 500
Min i/p frequency

Min. slow rate for square wave input
Propogation delay

(clock i/p to device o/p)

PE input reference level

Power supply drain current

PE input pulldown

Resistors

Clock i/p impedance

(i/p to i/p ref low frequency)

40 Sinewave Input
100 V/us
ns
+3.9 \Y Ve = +6.2V, 25°C
45 60 mA | Vo =+6.2V, 25°C
43 KQ
400 Q

MHz | Vg =+5.2V

GENERATOR

01y

648 PAD

T0 SAMPLING
SCOPE /P

APPLICATION NOTES

ore

ECL 10k I/P

Vee

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

_ —— Ve +5V)

a 2N5771 0R BCY 71

T0TTL

FROM 1 speses
TIL INSIL

T - b 91

’ IN9IL

l VEg OV

Fig. 5 TTL o/p — SP8685 PE ifp; SL8685 o/p — TTL ifp.
(Total delay from SP8685 clock i/p to Schottky gate
188 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.

———————————o0/P
15 CONTROL /P
2 Lu Q |_D Q
n 1 B 1
SPB68S 7 e 710131 4 * ECL 10k
CE1 CE2
&7 I &1 ‘| L7
o [g "
Ve

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

40ns.
I ONTROL 1/P
J s
2
o Q 0/P
SP8685 *
a_ @
L7 #* ECL 11 SP1034
15k 15k

33

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



SP8690/5

@ PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

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
logically programmed to divide by either 10 or 1.

The device is available over three temperature ranges : cLock 1k b cock e
‘A’ grade is —55 C to 125 Cand the ‘B’ gradeis O C e 0 e
to -70 C and the ‘M’ grade is —40 C to —85 C. Pe2( p e
The clock inputs can be either single or differentially e g p e
driven and must be AC-coupled to the signal source. If Vee P Vee
single driven then the unused input must be decoupled :/’Z : : L‘;/C“OE ore
to the earth plane. The device will self-oscillate if no d - DC16
0/P (QL) O/P Q4

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. _ Fig.1 Pin connections
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 FEATURES

when either input is high and by eleven when both

inputs are low. These inputs may be interfaced to TTL B Full Temperature Range Operation
and CMOS by the inclusion of 2 resistors, as shown ‘A’ Grade —b5°Cto —-125 C

in Fig. 3. There is a free collector, saturating output ‘B’ Grade 0°C to ~ 70 -C

stage for interfacing with either TTL or CMOS, ‘M’ Grade —40 Cto -85 °C

together with true and inverse outputs with ECL Il

compatible levels. These may be interfaced to ECL 10K B Toggle Frequency in Excess of 200MHz
as shown in Fig. 4. i .
The device may be used as a fixed : 10 by connec- W Power Dissipation 70mWW Typical
ting Q4 to one PE input. B ECL Compatibility on All Inputs
__Ifthe 0 - 1 transition of Q4 (or the 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. B True and Inverse Outputs Available with
ECL Compatibility
M Output Available for Driving TTL or CMOS
Count sequence
| _L Q| Q |03 | Qs
l Q\ DZ GZ D] Q] LF‘» QL L H H H
_ ] > | | Lo, L| L [HJ|H
o ClC|L][H
i
PE7 TRR H L L H
" H] H|L|H
L H H L
L L H L
Division ratio L T L L
/P {11 | 10| 10| 10 H L L L
PET | L | H| L | H RoHL |t
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

vce = +5V +0.25V
VEE = OV
Clock |/P voltage

Supply voltage

Pin 16 (decoupled to 0V)

400mV to 800mV peak to peak

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
I/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=+25°C (note 1)
Q4 & Q4 output voltage levels Tamb=+425°C (note 2)
VoH 4.15 V| lout (external) = OmA
Vou +35 \ (There is internal circuitry equivalent to
a 3.8kQ pulldown resistor on each
output)
TTL/CMOS output voltage
levels
VoL +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 | Vce=+5V; Tamb=25°C
Impedance of clock I/P 1.6 kQ lin=0Hz
Clock to TTL output delay
(O/P -ve going) 22 ns [8mA sink current
Clock to TTL output delay
(O/P —ve going) 8 ns |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 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.

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.

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.

ECL 10k
e
3K
ov

190

Fig.3 TTL/CMOS interface

Fig.4 ECL 10K output interface




CLOCK
g

P
MONITOR

5

9
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INLILE
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10k
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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 (Qa & Q4) 10mA

Maximum junction temperature 150°C

Storage temperature range —55°C to 4+150°C
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© PLESSEY
SEMICONDUCTORS

SP8695

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8695 A B & M 200mHz = 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,
‘A’ grade is —55°C to +125°C, the 'B" grade is 0°C to
+4-70°C and ‘M’ grade is —40'C to +85"C.

The clock inputs are ECL I, 1ll & 10K compatible
throughout the temperature range (see note 1).

The division ratio is controlled by two PE inputs
which are ECL Il and ECL 10K compatible throughout
the temperature range. The device will divide by ten
when either input is high and by eleven when both
inputs are low. These inputs may be interfaced to TTL
and CMOS by the inclusion of 2 resistors, as shown
in Fig. 3. There is a free collector, saturating output
stage for interfacing with either TTL or CMOS,
together with true and inverse outputs with ECL |l
compatible levels. These may be interfaced to ECL 10K
as shown in Fig. 4.

The device may be used as a fixed :-10 by connec-
ting G4 to one PE input.

If the O - 1 transition of Q4 (or the 1 - O transition of
Q7) is used to clock the next stage then this will give
the maximum loop delay for control, i.e. 10 clock
periods minus the internal delays.

cLock 1P et [0 cLock 1P
pe1 (] D nie
PE20 P N/C
N (] J ne
Vee P Vee
e g P 11L/emos o/p

DC16 DG16

Fig.1 Pin connections

FEATURES

M 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
Toggle Frequency in Excess of 200MHz
Power Dissipation 80mW Typ.
ECL Compatibility on All Inputs
Excellent Low Frequency Operation

True and Inverse Outputs Available with
ECL Compatibility.

Output Available for Driving TTL or CMOS

Division ratio

I/P {1110 10 { 10

o
-

L H L H
L L H H

o
N

Count sequence
Q; | Q2 [Q3 ]| Og
3

| o5 L H H H
L L H H
L L L H
H L L H
H H L H
L H H L
L L H L
L L L L
H L L L
H H L L
H H H H Extra state

Fig.2 Logic diagram
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SP8695

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb ‘A’ grade —55°C to +125°C

‘B’ grade 0°C to +70°C

‘M’ grade —40°C to +85°C X
Supply voltage Vcc = =5V —=0.25V

VEE = 0V
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/ps
Clock I/P voltage levels
VINH -4.0 4.2 V| Vief=+3.8V
__ VinL —34" +3.6 V | at Tamb=25°C (note 1)
PE input levels
VINH 4.1 +4.5 V| Tamb=-25°C (note 2)
VINL 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 \ (There is internal circuitry equivalent to
13.8kQ pulidownresistoron 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
inputpins1,2,3 &16and
—ve rail 10 kQ
Power supply drain current 16 mA |Vcc=+5V; Tamb=}25"C.
Clock to TTL output delay
(O/P —ve going) 22 ns | 8mA sink current
Clock to TTL output delay
(O/P —ve going) 8 ns | 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, Ill & 10K when their outputs are sinking 3mA.
The input reference voltage is compatible with ECL 11, I11 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 Qi and Q4 output levels are compatible with ECL 11 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
5 Set up ume 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
6 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.

*High frequency limits only

SPBE9S kil ECL 10k
o T, P
3k
ov
Fig.3 TTL/CMOS interface Fig.4 ECL 10K output interface
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ABSOLUTE MAXIMUM RATINGS

Supply voltage Vcc—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°Cto +150°C

SP8695

‘12

SP 8595

El
&

3]

P
MONITOR

213 |2

INLILB

2
o
o

Fig.5 Test circuit for dynamic measurements
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© PLESSEY
SEMICONDUCTORS

SP8735/6

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8735B =38 AT 600MHz WITH BINARY OUTPUTS
SP8736B -8 AT 500MHz WITH BINARY OUTPUTS

The SP8735B and SP8736B are divide-by-eight
circuits with binary outputs for operation from DC
up to specified input frequencies of 600 MHz and
500 MHz respectively over a guaranteed temperature
range of 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
111/ECL 10K compatible input. The TTL-compatible reset
forces the 0000 state regardless of the state of the other
inputs.

FEATURES

B Direct Gating Capability at up to 600 MHz
B TTL Compatible Binary Outputs

B TTLand ECL Compatible Carry Outputs
B Power Consumption Less Than 450mW
M Wide Dynamic Input Range

APPLICATIONS
B Counters
B Timers

B Synthesisers

QUICK REFERENCE DATA

M Power Supplies: Vec OV
Vee—5.2V + 0.25V

Range of Clock Input Amplitude : 400 — 800
mV p-p
Operating Temperature Range :

0°Cto70°C
Frequency Range with Sinusoidal I/P: 40—
600MHz (SP8735)
Frequency Range with Square Wave |/P:
DC to 600MHz (SP8735)

BIAS DECOUPLING []*
‘A" O/P (TTL- COMPATIBLE) (]2 NC
RESET (TTL - COMPATIBLE) [}3 CLOCK INPUT
NC
POSITIVE SUPPLY 0V,
TTL CARRY 0 P
B0/P (TTL - COMPATIBLE) 7 1of] NC

CARRY O P {ECL - COMPATIBLE

DC16 DG16

CLOCK INHIBIT | P (ECL - COMPATIELE

Fig.1 Pinconnections (viewed from top)

DTYPE
FIF
[
ek CK
CLOCK
INHIT fECCTT] VARV
16 Vi3 n
AVARRY
CLOCK 1/P -+ =
UL
"
REF
! L
orp
2
b
orp

oy BE S
: £

Fig.2 SP8735/6 logic diagram

ECL CARRY —OECL 1T COMPATIBLE
orp
A
ECL ITI OR 10k COMPATIBLE
15k

Veg = -5 2V

Fig.3 ECL Il to ECL 10K interface

o

¥ £OR A,AND B OUTPUTS R= 8udn
-5.2v FOR CARRY TTL QUTPUT R= 295

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°C to +70°C
Power Supplies Vcc oV
VEE —b5.2V +0.25V
Value
Characteristic Conditions
Min. Typ. Max. |Units
Clock input (pin 14)
Max. input frequency
SP87356B 600 MHz | Inputvoltage 400-800mV p-p
SP8736B 500 MHz
Min. input frequency with
sinusoidal 1/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 \Y Tamb = +25°C (see note 1)
Low level —1.650| V
Edge speed for correct operation at
max. clock I/P frequency 25 ns 10% to 90%
Reset input (pin 3)
High level (reset) See note 2 See note 2
Low level +0.4 \Y
Reset ON time 100 ns
TTL outputs A & B (pins 2 & 7)
Output high level +2.4 Vv 10k Q resistor and 3 TTL gate
Output low level +0.4 \ from O/P to 5V rail (see note 3)
TTL carry output (pin 11)
Output high level +2.4 \Y 5k Q resistor and 3 TTL gates
from O/P to +5V rail
Output low level +0.4 Vv
ECL carry output (pin 9)
Output high level —0.975 \Y Tamb = +25°C
Output low level —1375| V External current = OmA (See
note 4)
Power supply drain current 70 90 mA | Vee — 5.2V
NOTES

The clock inhibit input levels are compatible with the ECL Il and ECL 10K levels throughout the temperature ranges specified.

For a high state, the reset input requires a more positive input level than the specified worst case TTL VoH of +2.4V. Resetting
should be done by connecting a 1.8k Q resistor from the output of the driving TTL gate and only fanning out to the reset input of
the SPBO0O series devices.

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

The ECL carry output is compatible with ECL 1l throughout the temperature range but can be made compatible with ECL 11l using
the simple interface shown in Fig. 3.

sy 100nsMIN
m‘lu?__j-—'l'._
aok| 18 | | ok | Jok | ek
RESET  [To L a B CLOCK INHIBIT
GATE {5 — —
b— CARRY
P * cLock sl LBl IsLye L y7 L el T
51 = T op
cLock oK
N £l ! 2N5771 [ USS pa FN p I e B e R
|
SATE] SP§735/6 .
. 9 ECLT oF's
e o T e B e T
lo20 CARRY
cLock TTL CARRY,
= 1
=0 il T T 1
-s2v
0 mLuanvm
Fig.5 Typical operating diagram Fig.6 Output waveforms
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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 +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 capacitor is not of a UHF type, or itisconnected
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 30 Qresistor 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.

E]wk
A

—8

10k Dmu

—C

T
ey

CLOCK 1P

L.
S1 "l——‘
Emg i 271
} \
} SPeT35
n

L7

L 13 116 14 6 9 L5

SP10125

13710

CARRY
—o

sP10131 3
s 7 o=1)

1

8 10

16
ECL I
DEVICE

-5-2v

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 _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 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 |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-five prescaler the
inverse output (o/p) should be connected to a PE input.

Q, | Q3
H H
L H
L L
L L
H L
“H|H <}—Extra state

Table 1 Count sequence

Div
Ratio

oo

Table 2 Truth table for control inputs

ciock o [} 1/P REF

DC16 DG16

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE
CONNECTED TO Ve 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 +1256°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 Ve — VeE 0V to +8V
Input voltage, PE inputs 0OV to Ve
Input voltage, CP input 2V peak-to-peak
Output current 20mA
Operating junction temperature +150°C

Storage temperature

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: Vg =+5.2V £0.25V
VEE =0V
Clock input voltage: 400mV to 800mV (p-p)

—55°C to +150°C

648 PAD

TO SAMPLING
SCOPE 1/P

Characteristic Vin. \-:;I:e Mo, 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
(ctock i/p to device o/p) 4 ns
PE input reference level +3.9 v Vee = +5.2V, 25°C
Power supply drain current 45 60 mA Ve = +5.2V, 25°C
PE input pulldown
Resistors 4.3 KQ
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q
Vee =09V
: 20 430
01
GENERATOR &3k ,,% e
| 2, 3] 5] B 150 01y
I_:—’SAMPLING
our 3¢50 °|“‘ i

Fig. 3 Test circuit
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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,

When operating the SP8740 in a synthesiser loop at and the output of the SP8740 into TTL, is shown in Fig. 5.
300MHz, the delay time through the programmable divider
controlling the SP8740 is approximately 13ns. As we

APPLICATION NOTES

believe that this delay would be a severe problem with TTL, e+ 5)
we strongly recommend the use of ECL.
680
03 2N5771 OR BCY 71
orF FROM — SP8740 10
m IN9IL TIL 1P
S
. N
7 3 Yo
ECL 10k /P \ﬂl,
LN
15k
1910 260
Vee
Vi ov
Fig. 4 D &
Fig. 5

————————————o/P

CONTROL I/P

2
8 ) [) o q|
! 1
SP8740 7 o 210131 = * ECL 10k

CE1 CE2

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 4.3k$2 internal pulldown resistors.

The true and inverse outputs are compatible with
standard ECL 1l 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
Pulse | O Q [Qs
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 |LA_|_H_| H j~{—Extrastate

Table 1 Count sequence

= |5 Div
PE; IPE:2 |Ratio
N R A
HiL| s
L |n]es
Hlul s

Table 2 Truth table for control inputs

Clock ifp 1/P REF

PET

NC (do not connect)
NC

ofp (Q3) o (@)

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE
CONNECTED TO Vee; THIS WILL REDUCE CLOCK

BREAKTHROUGH ON THE OUTPUTS.  pg16 DG16

Fig. 1 Pin connections

cp

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
Seif 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] Vcc — VE E] 0V to +8V
Input voltage, PE inputs 0V to Vce
input voltage, CP input 2V peak-to-peak
Output current 20mA

Operating junction temperature +150°C

—55°C to +150°C
205
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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
VEE =0V
Clock input voltage: 400mV to 800mV (p-p)

Value
- . Conditi
Characteristic Wi Ty Vi Units onditions
Max i/p frequency 300 MHz Vee = 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 \Y Vee = +5.2V, 25°C
Power supply drain current 45 60 mA Ve =+6.2V, 25°C
PE input pulldown
Resistors 4.3 KQ
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q
Vecm09v
20 30
LRI
GENERATOR 3K ”% 3%
2] 3 sI 01y
) 450
H ) . | ——
16 out g ts0 O SSuCQOPnE/P
6dB PAD TO SAMPLING 20 ﬂ 2
SCOPE /P I n

Fig. 3 Test circuit

APPLICATION NOTES

Ve (+5V)
SPR6LE/7
680 TorIL
0y  NSTIOR BCY 7!
orF 0
15k SP86L0/1/2/3
FYRTOLN SP8741 10 SINGLE
INSIL TIL P
7 Sb
) =
G
ECL 10k 1/P 3 Yonere,
15k <
Vee 910 20
Veg OV
Fig. 4 Fig. 5
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SP8741

SP8741

2
8 D Q

ore
0 a

1 1

2 10131 % 210131 % * ECL 'Ck

3 ce2

I 7 1 L7
ﬂ\ 5k 1:5k
Vee

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

OCONTROL 1/P

o0/P

D Q
SP8741 SP1034

*
ECLIT

Vee

Fig. 7 Divide-by-12/13. Control loop delay time approximately

30ns using SP1034.

When operating the SP8741 in a synthesiser loop at
300MHz the delay time through the programmable divider
controlling the SP8741 is approximately 16ns. As we
believe that this delay would be a severe problem with TTL,
we strongly recommend the use of ECL.

The simple passive interface from the output of the
SP8741 into ECL 10K logic is defined in Fig. 4.

If TTL is required, the input interface to the PE pins,
and the output of the SP8741 into TTL, is shown in Fig. 5.
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© 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§2 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 dévice as a divide-by-eight prescaler the
inverse output (o/p) should be connected to a PE input.

ABSCLUTE MAXIMUM RATINGS

Power supply voltage, |[Vcc — Veel 0V to +8V
Input voltage PE inputs 0V to Vcc
Input voltage CP input 2V p-p
Output current 20mA
Operating junction temperature +150°C

Storage temperature —55°C to +150°C

cLocK P 1P REF
PEI
PE2
vee VEE

NC (DO NOT CONNECT

0/P (04) o7 (84)

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 Pin connections

FEATURES

B Operating Temperature Range :
0°Cto70°C ('B’ grade)
—40°Cto +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

3

T
e

Q2 Q3| —0 o/P

Fig. 2 SP8743 logic diagram
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Count Sequence Division Ratio
Q| Q2 | Q3| Qg 9 8 8| 8
L|H]H]|H PET | 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
T I A
E_l:_ L pL __I-_ijﬁ—*— Extra state
H L L H
H H L H
ELECTRICAL CHARACTERISTICS
Einputs — ECL 10K compatible
Outputs — ECL Il compatible
Test Conditions (unless otherwise stated):
Tame 0°Cto +70°C (‘B grade) —40°Cto + 85°C ("M’ grade)
Supply Voltage Vg = +5.2V £0.25V Vgg = 0V
Clock Input Voltage 400mV to 800mV p-p
Valug
Characteristics Units Conditions
Min. Typ. Max
Max. i/p frequency 500 MHz Vce = +6.2V
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 \ Vce =+5.2V, 25°C
Power Supply drain current 45 60 mA | Vg =+5.2V, 25°C
PE input pulldown resistors 4.3 k2
Clock i/p impedance 400 Q
(i/p to i/p ref. low freq.)
Q— I (Veg =09V}
[ 20 430
L3k /71/7__L 43k
T
i
GENFRAVUR = L_‘:_‘"__Q: SAMPLING
vo“siMPPAUDNG -z out 450 o1k Score
SCOPE /P i S | 504 1/P

Fig. 3 Test circuit
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APPLICATIONS INFORMATION

Interfaces

SP8743

o/P

ECL 10k
ue

15k

——vee

Vvee
680
15k _
L o PE 1P

Fig. 4

When operating the SP8743 in a synthesiser loop at
500MHz, the delay time through the programmable divider
controlling the SP8743 is approximately 12ns As we
believe that this delay would be a severe problem with TTL,
we strongly recommend the use of ECL.

The simple passive interface from the output of the
SP8743 into ECL 10K logic is defined in Fig. 4.

If TTL is required, the input interface to the PE pins,
and the output of the SP8743 into TTL, is shown in Fig. 5.

Sub-Systems

Fig. 5

SP8743
orp

o
IN91L
2N577)
OR
BCY7i
INg1L
INS1L $————O TIL 1P
260

Fig. 6 SP8743 O/P to TTL 1/P. Total delay from SP8743 clock /P
to Schottky gate O/P = 15ns typical.

CONTROL
e

S B}

SP8743

s

o | LD *
3 10131 3 10131
cer " cez o
15k 15k

* ECL 10k

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

CONTROL
e

f

Ll

SP8743

—o0 o/P
o

* ECL I

Fig.8 A+16/17 application. Control loop delay time approx. 24ns using SP1034
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@ 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 I/Ps & O/Ps
Low Propagation Delay

True and Inverse OQutputs

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
|Vce — Vee| B2V
Power Consumption 250mW Typ.
Propagation Delay 3ns Typ.

ABSOLUTE MAXIMUM RATINGS

Supply voltage |V¢c — VEE| 8V

Input voltage Vi, (4.c.) Not greater than the
supply voltage in use.
20mA

+150°C

—55°C to +175°C

Output current |
Max. junction temperature
Storage temperature range

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

Clock ifp [j' 16f] Cluck 'p
e (2 s ne
re2 I3 wf] ne
ne e 3] ne
Vee [ 2] vee
ne e nf] NC(donot connect)
ne 7 0[] ~e
o0z (]e of] /@y DC16 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

Fig. 2 Logic diagram (positive logic)
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Clock == | 5= | Div
PE, | P
Pulse |01 | @2 | O 11 PE2 | Ratio
1 L H H L L 6
2 |L|L|H HI L[S
3 L L L L H 5
4 |H|L|L H]l H| S5
5 H H L
A LI Extra state
6 MWW
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 Q3 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°C to +70°C
(M grade) —40°C to 85°C
Supply voltage (see note 1): Vgc 0OV

Veg -5.2V
Static Characteristics
Value
Characteristic Units Conditions
Min. Typ. Max.
Clock and PE input voltage levels
VinNH —~1.10 -0.81 V| Tamb =+25°C,
VinL —1.85 —1.50 v see Note 2
Input pulldown resistance, berween
pins 1, 2, 3, and 16 and Vgg (pin 12) 4.3 K2
Output voltage levels
Vou —0.85 v Tamb = +25°C,
VoL -1.50 \ 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 Vgg = —5.2V £ 0.25V, which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Voo = +5V £0.25V and Vgg = OV,
The input reference voltage has the same temperature coefficient as ECL |11 and ECL 10K,

2.
3. The output voltage levels have the same temperature coefficients as ECL |1 output levels.
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Dynamic Characteristics

SP8745

Value
Characteristic Type Units Conditions
Min. Typ. Max.

Clock input voltage levels

ViNH All -1.10 —-0.90 \Y Tamb = +25°C,

VINL All -1.70 -1.50 Y 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 |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 +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 PEj LOW

i
[
L
CLOCK 10 —=d -
o/P pELaY ! !

CONDITIONS PE | LOW

cLock 1/p

7E, 50'/.*

h
[

RELEASE =+
TIME t
'
I

7# 50°%

N

|
‘
|
i
|
:
i
i
.
'
T
[
CLOCK T00UTPUT
- DELAY

Fig. 3 Set-up timing diagram

Fig. 4 Release timing diagram

Tk ov)

Vgg 52

Test circuit for dynamic measurements

215



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
11l 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
%
50
SIGNAL ———*I
SOURCE cLock
70
VEE
Fig. 6 R ded input bias iguration for cap

coupling to a continuous 50§ signal 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
TCL 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 —0—3 outputs. The output
interface will operate satisfactorily over the full military
temperature range (—55°C to +125°C) at frequencies in
excess of 35MHz. It has a fan out of one and the
propagation delay through the divider plus the interface
and one Schottky TTL gate is approximately 10ns. At an
input frequency of 300 MHz this would only leave about
6.5ns for the 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).
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The SP8745 device O/Ps are compatible with ECL Il 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 |1l and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL |1l and ECL 10K outputs at low
current levels to ECL 111 and ECL 10K inputs.

e+ 5v)!
680
3 2NSTTY
y—>T10-TTL
FROM L8k T s
m . INSIL
58
—3V'
Yot
INSIL
=i
1910 w0
L Vgg OV

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

ECL T
orp

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 6or7, .
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 Il .compatible while the two
complementary outputs are ECL !l-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 Vg g (negative rail).

Fig. 2 Logic diagram (positive logic)

ABSOLUTE MAXIMUM RATINGS

Supply voltage |VCC —Veel 8V

Input voltage Vi, (4.c.) Not greater than the
supply voltage in use.
20mA

+150°C

—55°C t0 +175°C

Qutput current | ¢
Max. junction temperature
Storage temperature range

CLOCK INPUT CLOCK INPUT

PE1 NC
PE2 NC
NC

Ve Vee

NC NC (DO NOT CONNECT TO THIS PIN)

NC NC

orriog) FPiEY

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 I/Ps & O/Ps
Low Propagation Delay

True and Inverse Outputs

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 = Veel 5.2V
Power Consumption 2560mW Typ.
Propagation Delay 3ns Typ.
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Clock
Pulse Q|05 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
[In'ed vl el
LA a0 ML LY

Extra state

Table 1 Count sequence

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
Supply voltage (see note 1): Vg OV

Div
PE. | PE, Ratio
L L 7
H L 6
L H 6
H| H 6

Table 2  Truth table for control inputs

The maximum possible loop delay for control is
obtained if the L~ H transition from Q; or the H~> L
transition from Qj; 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.

VEe -5.2v
Static Characteristics
Value
Characteristic Units Conditions
Min. Max.
Clock and PE input voltage levels
VINH -1.10 —0.81 \ 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) K2
Qutput 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§2 pulldown
resistor on each output)
Power supply drain current 65 mA

NOTES

1. The devices are specified for operation with the power supplies of Vo = OV and Vg = —5.2V £ 0.25V, which are the normal ECL

supply rails. They will also operate satisfactorily with TTL rails of Ve

= ¥6V £ 0.25V and VgE = OV.

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 [l output levels.

CONDITIONS PE) 10W

‘

= § 50%1
PEy f 1

i I
SET UP =t [
I

THME
| ,l‘so'/.
Qorp

i

0
CLOCK 10 —=d
o/P DELAY !

e

CONDITIONS PE LOW
cLocK 1P M—/_\——
'
i

7, 50'/.* '
RELEASE’E :..

TIME
f 50°/s

'

|

- CLOCK TO
0/P DELAY

I

Fig. 3 Set-up timing diagram
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SP8746

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 \ see Note 4
Max. toggle frequency All 300 MHz
MHz
MHz
MHz
Min. frequency with )
sinewave clock input 10 MHz
Min. slew rate of square wave
input for correct operation
down to OMHz 20 V/us
Propagation delay
(clock input to device output) 3 ns
Set-up time 1.5 ns See note 5
Release time 1.5 ns See note 6

NOTES

4. The devices are dynamically tested using the circuit shown in Fig.5. The bias chain has the same temperature coefficient as ECL |If 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 referénce, over the full temperature range.

5. Set-up time is defined as the minimum time that can elapse between a L=H transition of a control input and the next L=>H clock pulse
transition to ensure that the <6 mode is forced by that ciock 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).

tov)
”l" Vee

Vggl-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
i1l 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 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 {1l and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL lil and ECL 10K outputs at low
current levels to ECL 111 and ECL 10K inputs.

50
SIGNAL "{
SOURCE cLock

ECL I
o/

ECLII COMPATIBLE O/P

VeE

Fig. 6 Recommended input bias configuration for capacitive
coupling to a continuous 5082 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 Qs 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 36MHz. 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
10 ns for the fully programmable counter to control the
+6/7. 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 Il to ECL 11l interface

— — Ve l+5V)
680
0y NS
— 10 TIL
FROM 15k +6/7
e i [
.
3 NS 1L
NS
jo10 20
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 Ill-compatible while the two
complementary outputs are ECL-ll compatible to re-
duce power consumption in the output stage. ECL 1li
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 inputs and the clock inputs have
nominal 4.3k Q pulldown resistors to Vee (negative
rail).

FEATURES

B Military and Industrial Variants

B 300 MHz Toggle Frequency

B Low Power Consumption

WM ECL Compatibility on All I/Ps & O/Ps
M Low Propagation Delay

B True and Inverse Outputs

cLoCK 1P /P REF
PET

PE2

vee VEE

NC (DO NOT CONNECT

o/P (a4) 07 (a4)

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

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 485°C
W Supply Voltage

Vee — Vee 5.2V
W Power Consumption 2560mW Typ.
W Propagation Delay 3ns Typ.

Fig. 2 Logic diagram (positive logic)
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SP8748

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: ‘A’ Variant —565°C to +125°C
‘B’ Variant 0°C to +70°C
‘M’ Variant —40°C to +85°C
Supply voltage (see note 1) : Vcc OV
Vee —5.2V

Static Characteristics

Value

Characteristics Units Conditions
Min. Typ. Max.

Clock and PE input voltage evels

ViNH -1.10 -0.81 V | Tamb = +25°C,
VinL -1.85 -1.50 V | see Note 2

Input pulldown resistance, between

pins 1, 2, 3, and 16 and Vee (pin 12) 43 K—

Qutput voltage levels
Von —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
NOTES
1. The devices are specified for operation with the power supplies of Vcc = 0V and Ve = —5.2V :0.25V, which are the normal ECL

supply rails. They will also operate satisfactorily with TTL rails of Vcc = +56V +0.256V and Vee = 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 Vv Tamb = +25°C,
Vine -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/ps
Propagation delay

(clock input 1o 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. 6. 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 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 time is defined as the minimum time that can elapse between a H-L transition of a control input and the next L—H clock pulse
transition to ensure that the =9 mode is forced by that clock pulse (see Fig. 4).
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Count Sequence

Q) | Q2] Q3] Q4

L HI{H]|H

L L |H]|H

H L |L|L

H H|L |L

L HI|H]|L
L L |HIL
[L ] L-|'L "H 1=~+—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
1l 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 Q3 and Qs outputs.

SP8748

Div
PE:1 | PE2 | 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 Q3 or the H—L
transition from Qg 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 36MHz. 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 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 11l 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 PEj LOW

1
1t
L
CLOCK T0 —ed -
o/P DELAY | !

CONDITIONS PEj LOW

CLOCK /P

|
I
I
PEZ 5C°/e h '
P
RELEASE = =
TIME !

H Hsomn

I
i

te_ CLOCK TOOUTPUT
= DELAY

|
|
|
|
|
'
'
1
'

T

w i

| -

Fig. 3 Set-up timing diagram

Fig. 4 Release timing diagram

T ov)

L3K L3k

Vegl-52V)

Fig. 5 Test circuit for dynamic measurements 223



SP8748

T Vee

50
siona —|)|
SOURCE

cLock

Vee

ECL T
orp

ECLII COMPATIBLE O/P

" Vee

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

icc 1+ 5V)
680
Q3  NSTN
0 TIL
o __y 5 o &
m i N9
1N
il
3 AN
INSIL
<
910 20
— Vgg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (SP874 devices and

TTL operating from the same supply rails)
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Fig. 8 ECL Il to ECL Il interface

ABSOLUTE MAXIMUM RATINGS

Supply voltage | Vec — Vel 8V

Input voltage Vi, (DC) 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




© 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

B Input Ports for VHF and UHF

B Self-Biasing Clock Inputs

B Variable Input Hysteries Capability for Wide
Band Operation

B TTL/MOS Compatible Band Change Input

B  Push Pull TTL. O/P

ABSOLUTE MAXIMUM RATINGS

OV 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

Power supply voltage Vcc — VEE
Input voltage, clock inputs
Band change input

Output current

Operating junction temperature
Storage Temperature

OPERATING NOTES

Two input ports are available on this device. Switching
between these inputs is accomplished by operation of the
band change input. A logic ‘1’ activates the UHF input,
logic ‘0’ the VHF input. When an input is not in use the
input signal must be removed to prevent cross-modulation
occuring on the other input at high frequencies. Both in-
puts are terminated by a nominal 400 and should be AC
coupled to 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 irput, 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 INPUT
UHF INPUT
REF 1
REF 2
BAND CHANGE []1¢
INPUT
Fig. 1 Pin connections
VHF INPUT ——f]
UHF INPUT———
TIL O/P
1§ ) i e v
CONTROL /;
(BAND CHANGE)
INPUT

Fig. 2 Typical application

If the UHF input only is used and the device is required
to operate with a sinewave 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 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 /us.

The divider is clocked on low to high transitions of
either clock input.
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SP8750/1/2
ELECTRICAL CHARACTERISTICS

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

Temperature range: ‘B’ grade 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, Vg = +6.45V to +7.15V
Clock input voltage: 400mV to 1.0Vp-p

Tamp = 0°C 1o +70°C ('B’ grade), —40°C to +85°C ("M’ grade)

== SCOPE
50n1/P

SAMPLING
SCOPE 500
500 1/P  GENERATOR

6:8V20.35V

0w

T o sy ’;
%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 v/us
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 All 2.5 \%
Low level 0.4 \
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 25 3.5 4.5 \
Low level 0.4 \Y) 5mA current sink
Supply current All 68 90 mA Vce =6.8V
SAMPLING SCOPE
1 o
VHF INPUT  —————]
*Kin
UHF INPUT —o———'
TTL O/P
*in
SAMPLING

CONTROL /';;;
INPUT

KConnections to these pins should be made to have the
minimum series inductance. Capacitors should be of a type
suitable for use at 1GHz.

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

Fig. 3 AC test circuit
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Fig. 4 Application circuit




SP8750/1/2

500
GENERATOR

TTLO/P

+6.8V

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 =

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

Fig. 5 Wideband operation
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SP8760

SP 8000 SERIES

HIGH SPEED DIVIDERS

@ PLESSEY

SEMICONDUCTORS

SP8760 B &M

GENERAL PURPOSE SYNTHESISER CIRCUIT

The SP8760 is a multi-function device for use in
phase-lock-loop systems. It contains a crystal oscillator
maintaining circuit, followed by a divide-by-four stage ;
a digital phase/frequency comparator; and a two-
modulus divider programmable to divide by 15 or 16.

It may be used with a prescaler to phase-lock single
frequency transmitters or receivers in the HF, VHF or
UHF bands.

The addition of an MOS/CMOS programmable plus
fixed divider will generate a complete frequency synthe-
siser. The maximum frequency requirementof the control

@ comp outeuT ¢ [ @ COMP INPUT A

© COMPOUTPUT D' []2 ® COMP INPUT ‘B
vee [f3 Vee
CRYSTAL INPUT [ XTAL 0SC. OUTPUT

CRYSTAL INPUT (5 NO CONNECTION

device is only 1MHz, enabling complex functions to be 1615 CLOCK INPUT 6 1615 0UTPUT
performed using LS| technologies. With suitable pre- NO CONNECTION (7 1615 CONTROL
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 485°C ("M’ DC14 DG14

grade).

Fig. 1 Pin connections

FEATURES
B TTL/MOS Compatible Inputs and Outputs outpurc O] | s
B Low Power Consumption (<250mW Typ) UTPUTTO— " oAt A
B Minimum External Components
M Voltage Pump Outputs on Phase/ -

Frequency Comparator = o0 O outeut
B Zero Phase Difference Pulses <30nSec T ¢ o=

Crystal Oscillator Stability 4 5 ppm at
o e o e Coutnon
B Crystal Oscillator Interfaces with SL680 for

Very High Stability Applications

Fig. 2 SP8760 block diagram

ouTPUT'D

ouTPUT

o

| 1 | | | ! | |
| | | | i 1 I i
1 I | ! ! ! I i
weur's ; L N I wos ] L L LT
1 I Il I I [ b N
[ | | [ P! [ [ [
ouTPUTC’ - 1l 1 il ! Vi
[ () :
i I ouTPUTC | L LS
1

Fig. 3 Phase/frequency comparator waveforms




SP8760

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

Test conditions (unless otherwise stated):
Vcec =4.5Vto 5.5V
Vee = OV
Tams 0°Cto —70°C (‘B’ grade)
—40 Cto— 85 C (‘M’grade)

Value i
Characteristic Units Conditions
Min.| Typ. | Max.
Power Supply Current 45 65 mA
Crystal Osc. -4
Crystal series capacitor 28 pF -at 4MHz
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
Qutput ‘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 Output1 -0

ABSOLUTE MAXIMUM RATINGS

52 Power supply Vcc - VEEOV to +10V
Output current 20mA

Operating junction temperature +150°C
* Storage temperature —55°C to +-150°C

Fig. 4 Phase comp./divider control inputs
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OPERATING NOTES

The crystal oscillator is an emitter coupled circuit
with an internal roll off capacitor to prevent oscillation
at overtone frequencies. The crystal is connected in
series with a capacitor between pins 4 and 5. It may be
used with series resonant crystals at frequencies up to
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 resistor to Vcc.

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 toalow 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. If the
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
resistor to Vcc.

Dl{TPUT
c

oyTPUT
D

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

Fig. 6 High voltage charge pump and filter

ov

OuTPUT

RSP |

]
ar

ov

SP 8760

Fig. 7 Emitter follower buffer

Fig. 8 SL680 to SP8760 interface
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S PLESSEY

SEMICONDUCTORS

SP8790

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8790 A, B&M

- EXTENDER FOR 2-MODULUS COUNTERS

The SP8790 is a divide-by-four counter designed for
use with 2-modulus counters. It increases the minimum
division ratio of the 2-modulus counter while retaining
the same difference in division ratios. Thus a divide-by-
10 or 11 with the 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 -85 C (SP8790-
M) and —55"C to +125°C (SP8790A).

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

CLOCK /P

CLock ue

COUNTER O/P

nIC cms

Fig. 1 Pin connections

FEATURES

M Ultra-Low Power: 40mwW
M Full Military Temperature Range
B |/Pand O/P Interface Direct to CMCS/TTL

CONTROL O/P 5
T0 2-MODULUS
COUNTER

60 CMOS/TTL COMPATIBLE 1/P

NOTE : NEGATIVE GOING O/P SHOULO
CLOCK FOLLOWING STAGE

o/p
STAGE

CMOS/
© COMPATIBLE 0/P

Fig. 2 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc—VEeel 8V
DC input voltage

AC input voltage 2.5Vp-p
Output bias voltage 12v
Control input bias voltage 12v
Operating junction temperature +150°C

Storage temp. range

—55°C to 160°C

Not greater than supply
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SP8790
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb: —55°C to +125°C (A grade)
—40°C to +-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)

Control 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 pulldown on
control O/P (See
note 6)

Static

Control I/P voltage level

High state 35 10 \ See note 3

Low state 0 1.5 \

Output voltage level

VoL 04 v Sink current=6.0mA
VoH (See note 4)

Input impedance 1.6 kQ fin=0Hz

Input vias voltage

(CLOCK and CLOCK) 24 \ Inputs open circuit

Power supply drain

current 8.0 1 mA
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NOTES

SP8790

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

with no additional components.

4. VoHr will be the supply voltage that the output pull-up resistor is connected to. This voltage should not exceed 12V

5. The 10kQ pulldown is the value of the input pulldown of the SP8695 with which the SP8790 can be used.

6. The 4.3kQ pulldown is the value of the input pulldown of the SP8640 series SP8745 and SP8746 with which the SP8790 can be

used.

+5v

SP8790

CONTROL O/F (PIN 6 LOWI - CONTROL O/F 1S A 'I' (F CONTROL [/P 13 A1

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 SP8790 waveforms

contRoL
o

e s

CMOS/TTL

i
COMPATIBLE O/F

o
SP8695

pas (71" a7

cLock

SIGNAL
SOURCE

NOTE THE O/P SHOULD CLOCK THE NEXT STAGE ON THE
NEGATIVE GOING EDGE FOR MAXIMUM CONTKUL LGUP TME

CONTRCL 1P

- T sec v U Tm -
& 515
L o1
SIGNAL cLock o cLock cF
P89S sP8790
SOURCE “*Jaias am ctoew
o
/7‘L . /71/7
vee vee

_ CONTROL T vee sy
= o
"
cLock o) cLock or
o " SPES9s 5P8790
SOURCE toins o croek

1si| 5
VEE EE

Fig. 5 SP8790 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

41
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

SP8794

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 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 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 (SP8794B), —40°C to +85°C (SP8794M) and
—55°C to +125°C (SP8794A).

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

CLOCK 1/P

CLOCK 1P

COUNTER 0/P

cms

Fig. 1 Pin connections.

FEATURES

B Ultra-Low Power: 40mW

B Full Military Temperature Range

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

CMOS/TTL COMPATIBLE I/P

CONTROL O/P

NOTE
NEGATIVE GOING OUTPUT SHOULD

70 2-MODULUS 20
COUNTER

80 O7

cLock CLOCK

CLOCK FOLLOWING STAGE

orP

STAGE CMOS/TTL

3 COMPATIBLE
orP

Fig. 2 Logic diagram.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc — VEe | 8V
DC input voltage

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

APPLICATION

B Frequency Synthesisers

Not greater than supply
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SP8794
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

‘A’ grade —55°C to +125°C

‘B’ grade 0°C to +70°C

‘M’ grade —40°C to +85°C

Ve =5V 5%

Vgg =0V

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

Tamb :

1/P bias voltage (CLOCK & CLOCK)
Power supply drain current

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 |/P to control O/P delay (O/P —ve going) 20 ns | 10k$2 pulldown on O/P, see note 5
Control 1/P to control O/P delay (O/P +ve going) 10 ns | 10kS2 pulldown on O/P, see note 5
Control 1/P to control O/P delay (O/P —ve going) 12 ns |4.3k$2 pulldown on O/P, see note 6
Control I/P to control O/P delay (O/P +ve going) 9 ns | 4.3k pulldown on O/P, see note 6
Clock to control O/P delay (O/P —ve going) 30 ns | 10k§2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P +ve going) 16 ns | 10kS2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P —ve going) 21 ns |4.3kQ pulldown on O/P, see note 6
Clock to control O/P delay (O/P +ve going) 16 ns | 4.3k pulldown on O/P, see note 6
Static

Control I/P voltage level

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 k& | i, = O0Hz

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.

oo

& SP8746 + 6/7 and the SP8743 +8/9, with which the SP8794 can be used.
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VoH will 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




1

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

SP8794

TRUTH TABLE

Control /P Div. Ratio with + 10/11

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 minus delays through dividers
=740ns (fi, = 100MHz)

CONTROL O/P
(PIN 6 LOW)

CONTROL O/P IS A’V IF CONTROL I/P 1S A'1°

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.

o CMOSITIL
COMPATIBLE O/

SIGNAL
SOURCE

pe

CONTROL 1/

NOTE THE O/P SHOULD CLOCK THE NEXT STAGE ON THE
NEGATIVE GONG EOGE FOR MAXIMUM CONTROL LOOP TIME

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

_ vee sy conteo veg w5
= orF
o

'—. « o « e
SIGNAL

on SP8695
SOURCE LT &

cLock
SIGNAL SPBYSL

SOURCE

i

ing self- ion.

Fig. 6 Methods of p
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© PLESSEY SP1000/1200 SERIES
SEMICONDUCTORS ECL Il '

The PECL |l 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 @ Vgc =0V, VEg =—5.2V, Ta = +25°C

Type . DC output )

Function foading Propagation | Total power
0°C to -55°C to factor, delay dissipation
+75°C +126°C each output ns typ. mW typ.
SP1001 SP1201 | Single 6 /P gate, 3 OR O/P with pulldowns 25 4.0 116

3 NOR O/P with pulldowns

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 4.5 115
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)
SP1020 SP1220 | Quad line receiver 4.0
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 | 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.1.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 Iy 0.2uA 1A 0.2uA TuA
Output voltage 2
Logic ‘1" (Von) |—0.990|-0.825| —0.85 | —0.70 |-0.70 | —0.53 |-0.895|-0.74 | —-0.85 | —0.70 | —0.775|—0.615,
Logic ‘0" (Vo) |—189 |-158 | -18 | -15 |-1.72|-1.38 |-183 |-1525|{-18 | —-15 [—1.76 [—1.435
NOTES

1 The above characteristics apply unless otherwise stated under individual product information,

2. Qutputs without pulldown resistors are tested with 1.5k§2 resistor 1o Ve and Vou limits apply from

(-2.5mA).

3. General parameters only apply to basic gates and flip-flops

Test Conditions

no load (0 mA) to tull load

Test Voltage/Current Values
Test Vi (V) Vin (V) VIH (max.) Vee (V) I
Temp. (V) {m.Ad.c.)
°c Min. 1 Max. Min. l Max.
—55 —5.2t0 —1.405 | —1.165to —0.825 - -5.2 -2.5
+25 to —1.325 | —1.025 to —0.700 —0.700
+125 to —1.205 | —0.875 to —0.530 -
0 to—1.350 | —1.070 to —0.740 -
+25 to —1.325 | —1.025 to —0.700 —0.700
+75 to —1.260 | —0.950 to —0.615 —
SP1001/SP1201 SP1004/SP1204
6-INPUT GATE DUAL 4-INPUT GATE
(1) 1
(2) 4 1 (25) (1) 2 S (25)
(2) 5 2 (25) (1 3 —~ 6 (25)
(2) 6 3 (25) 1) 4 —
(2) 8 —~ {25} (110
(2) 9———] 1—12(25) (1 n j 9 (25)
(2) 10 13(25) (1) 12 - 8 (25)
1=4+5+6+8+9+10 (1) 13
M=4+5+6+8+9+10 5-1+32+3 %%
6=1+2+3+4
tpd =4.0 ns tpd = 4.0ns
Pp =115 mW Pp =95mwW
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SP1007/SP1207
TRIPLE 3-INPUT GATE

SP1010/SP1210
QUAD 2:INPUT NOR GATE

M 1 —
-3 (25)
" (25) m 22—
3 M &
6 (25)
s ) S:DO—
m 9 (25) 0 s
1
s ) Do—sus
(1 (1 10
(25
(113 1 (25)
L =1+ 2 +3 ——
3:772
tpg =4.0ns tpd =4.5ns
Pp=110mW Pp=115mW
SP1030/SP1230 SP1031/8P1231

QUAD EXCLUSIVE OR GATE

DC Input 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=1.5
Pins 3,4,10,11 =1
I?C Output Loading Factor = 23
Power Dissipation = 130 mW typ
tpd = 5.0 ns typical

SP1048/SP1248
QUAD 2-INPUT NAND GATE
{1:5) 1
2 (25)
3
&
5 (25)
(15) 6
(15} 8
9 (25)
() 10
(1 ‘
3}——12(25)
(15113
2=1e3
d =5.0ns
P = 130 mW

SP1023/SP1223
DUAL 4-INPUT CLOCK DRIVER

3) 2
(3) 3—_*%'\5; 6 (25)
3) & 1 (25)
(3) s—]

(3) 9

(3) 10—1'—\?
31" )
(3112—]

6=2+3+4+5
1=22+3+4+5

8 (25)
13 (25)

tpd =2.0ns
Pp =250 mW
N.M. =150 mV
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SP1026/SP1226 SP1039/SP1239
DUAL 3-4-INPUT QUAD LEVEL TRANSLATOR
TRANSMISSION LINE
AND CLOCK DRIVER (ECL 115) 3
2 (7 OTL)
(3) 4 (ECL 15) 4
3 (25) .
s 2 (25) (ECL 1'5) 5
(3) 6 7 (7 DTL)
(ECL 1'5) 6
(3) 8
(ECL 15) 11
(3) 9 12 (25) ﬂxow DTL)
(3) 10 13 (25) (ECL 15) 12
n
3 (ECL 1:5) 13 15 (7 DTL)
3:-4+5+6 (ECL 1-5) 14
2=4L+5+6
— Power supply
20 =3t connections:
tpd =2.0 ns
pd Pin1 =+5.0V
Pp =140 mW tpg =12 ns Pin8 =-52V
N.M. =150 mV Pp =200 mw Pin 16 = OV
SP1013/SP1213
m 2 AC-COUPLED J—K FLIP/FLOP
(85 MHz TYP.)
1) 3
n CLOCKED J—-K OPERATION
(1 & - — p p
I 7 a 13(25) J K o an+!
(m s @ ° /N an
(1 6 0 0 S Qn
(8 0 ! — !
1 0 — 0
m 9 - = 1 1 - an
K Q 1(25)
(1) 10 R ¢ = Don't care
1 R—S OPERATION
n+1
(12 R S a
_ _ _ 0 1 1
The J and K inputs refer to logic levels whereas_the CQ 1 0 0
input refers to dynamic logic swings. The J aﬂd K 0 0 Qn
inputs should be change_d to logic ‘1" only while Cp is 1 1 ND
in the logic ‘1 state. (Cp maximum ‘1’ level = Vcc ~ N
—0.6V). Clock Cp is obtained by tying one Jand one  t5y =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
9 R S an+1
1 0 0o Qn
1 S 2 (25)
(1:5) 6 — Q ( 1 o 1 1
(14— C 1 1 o 0
_ 1 1 1 ND
(1-5) 5 ——R QpF——1 (25) 0 [] ] Qn
® = Don't care
SP1015/1215
c R S an+1
1 S ——12 (25
(1-5)8 Q (25) ° ° ) an
(1mo—-—(c 0 0 1 1
0 1 0o 0
. — [o) E— 0 1 1 ND
(1-5) 9 R Q 13 (25) tod = 6.0 ns o
P 1 ] [] Q
Pp =140 mw
ND = Not defined
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SP1016/SP1216
DUAL CLOCKED, SINGLE RAIL
R—S FLIP/FLOP
(NEGATIVE CLOCK)

SP1033/SP1233

DUAL CLOCKED, SINGLE RAIL

R—S FLIP/FLOP
(POSITIVE CLOCK)

(1-5) 5 —D ob——1 (25 SP1016/1216
c D an+1
0 [ Qn
4 c @ 2 (25) 0 ! an
1 0 o]
1 1 1
SP1033/1233
(15) 9 ——D QF——13(25) c D Qn+1
1 ) aQn
_ 1 1 an
(1) 10 C Q 12 (25) 0 [} 0
tpd =6.0 ns ° ! !
Pp = 140 mW
SP1027/SP1227
AC-COUPLED J—K FLIP/FLOP
(127 MHz TYP.)
(2) 2
CLOCKED J—K OPERATION
(2) 3 - = = 11
J | K Cp (ol
(2) & - ] /™ Qn
J apb——13 (25 ® 2 Q
(2) 5 0 0 S Qn
(2) 6 0 O !
1 o 0
2) 8 1 1 | an
(2) 9 < 5 6<D
1 (25) = Don’t care
(2) 10
(2) 1
(2) 12
R—S OPERATION — — —
an+1 The J and K inputs refer to logic levels whereas the CQ
R S input refers to dynamic logic swings. The T and K
0 1 1 inputs should be change_:_j to logic ‘1’ only while ED is
1 0 0 in the logic "1’ state. (Cp maximum "1’ level = Vo
0 V] an :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 ——Rr Q 1 (25) - —
ar 3 _ Jp —Kp TRUTH TABLE
—K = p—
i Kp | antt
(2) 4 —CcC .
_ Pin No. * * 1&15
(1) 5§ ——7J
_ [¢] ] Qn
(1) 6 S Q 7 (25) 0 1 0
1 0 1
1 1 an
(1) 10 —S Q 15 (25)
1 7 Ali Clock/R—S inputs are at a ‘O’ Level.
R—S TRUTH TABLE
(2) 12 ——C -
- R S Qan
(1) 13 ——K
_ Pin No. 2&14 6& 10 1&15
1) 14 R Q 25
(1) 9 (25) 0 0 an
o] 1 1
CLOCKED J—K TRUTH TABLE 1 0 0
= — 1 1 ND
K Clock Qn
. N 4812 1&15 All J=K inputs and Clock inputs are
A A 0 an static
o 0 1 an ND = Output state not defined
0 1 1 1
! 0 : C;)” The J and K inputs refer 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
- clock input is in a logic ‘1" state (Clock maximum ‘1’ level = Vo —0.7V).
*Any Jor K input
All other J — K inputs and the R—S inputs are ata ‘O’ tpd = 4.5ns
Level 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 600S2 pulldown resistors
= 240 mW using internal pulldown resistors.
S
) 6 Ct Q 2 (25)
Ry p——12 R—S TRUTH TABLE
(1) 8 —C2 py
Ry " R s aQn+1 agn+1
(2)10 D R Qp——-31(25) Pin No. 4 5 2 3
o 0 an an
6) 4 0 1 1 0
1 0 0 1]
1 1 ND ND

ND = Not defined

CLOCKED TRUTH TABLE
D c aQn+1 an+1
Pin No. 10 6or8 2 3
0 0 an Qn
1 0 Qan an
0 1* 0 1
1 1™ 1 0

* A ‘1" or clock input is defined for this flip-flop as a
change in level from low to high,
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SP1020/SP1220
QUAD LINE RECEIVER

a1

3 (25)
a2
m s :D_

4 (25)
(M s
s

10 (25)
(9
(1) 12

11 (25)
(13 :D_

tpg =4.0ns
Pp =115 mW

SP1035/SP1235
TRIPLE LINE RECEIVER

) 3 -2 1 (25)
() &8 2 (25)
s~ 8 (25)
a6 -2
(110 -2 12 (25)
B
(1 13 (25)
TRUTH TABLE
VB8 |—— 9 INPUTS [ OUTPUTS
A B OR | NOR
T Ves] 1] O
0 |vgg| 0| 1
V| 1 [4) 1
tpd =5.0ns
Pp = 140 mW Ves| 0 | '] ©

LOGIC DIAGRAMS

The logic diagrams describe the circuits of the PECL Il
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 (tpq). 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 Il circuits contain internal bias networks, ensuring
that the transition point is always in the centre of the
transfer characteristic curves over the temperature range.

Vee = pin 14 and Vgg = pin 7 for all devices (14- lead
D.J.L.) except SP1032/1232, and SP1039/1239
where Vce = pin 16 and Vgg = pin 8 (16-lead D.I.L.)

Vee=ov
DIFFERENTIAL BIAS Q emiTTer
AMPLIFIER NETWORK FOLLOWER
R, R h
¢ cl c2 I_/ For logic ‘1” input, NOR output = —1-60V
l\ OR output = —0-75Y
For logic ‘0" input, NOR output = —0-75V
cLrqr = .
Logic ‘1" = —=0-76V (V) { OR output = —1-60V
Logic ‘0" = —1-60V (V)
:1——4 'NOR’
N ~N | OUTPUT
SIGNAL INPUT ) 4
4 L
‘OR
Rg [J [l]Ro [;IRO ouTPUT
Ve =-52V
BASIC PECL GATE CIRCUIT

CIRCUIT DESCRIPTION

The PECL Il 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 1 circuitt 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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POWER-SUPPLY CONNECTIONS

As shown in the schematic diagram above, it is
recommended that —5.2V be applied at Vgg with Vgg =
Gnd.

SYSTEM LOGIC SPECIFICATIONS

The nominal output logic swing of 0.85 V then varies
from a low state of V| = —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'=-1.60V

7= —g.75 yYPical

Dynamic logic refers to a change of logic states.
Dynamic ‘0" is a negative going voltage excursion and a
dynamic ‘1’ is a positive going voltage excursion.

CIRCUIT OPERATION

An internal bias of —1.175V is applied to the ‘bias

input’ of the differential amplifier and the logic signals are
applied to the ‘signal input’. If a logical ‘O’ is applied, the
current through Rg is supplied by the internally biased
transistor. A drop of 0.85V occurs across Rcp. The OR
output then is —1.60 V, or one Vgg drop below 0.85 V.
Since no current flows in the ‘sigﬁal 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 Rgy. The OR
output then goes to —0.76 V and the NOR output goes to
—1.60 V.

Note: Any unused input should be connected to VEEe.

BIAS VOLTAGE SOURCE

The bias voltage applied to the bias input is obtained
from an internal regulated, temperature compensated bias
network. The temperature characteristics of the bias
network compensate for any variations in circuit operating
point over the temperature range or supply voltage changes,
and ensure that the threshold point is always in the centre
of the transfer characteristic curves.

ABSOLUTE MAXIMUM RATINGS

Ratings above which device life may be impaired

Power supply voltage (Ve = 0) (Veg)
Lnput voltage (V¢ = 0)

Output source current

Storage temperature range

R, Hod M

R

performance may be degraded

—10V d.c.

(Vin)  0to Ve

(lg) 20mA d.c.
(Tsg) —65°Cto+175°C

ratings above which

Operating temperature range

SP1000 0°C to +75°C
SP1200 —565°C t0 +125°C
A.C. fanout* (gates and flip-flops) 15

Minimum d.c. fanout is guaranteed at 25; an a.c.
fanout of 15 is recommended for high-speed

operation
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 4:19/4270
(0+500/0+560) (04165 /0+185)

.33 PC.D.

10-150/0-210]
8:63/9+39
16+-340/0-370)

4.83/5

©-41/0-53

" 0-016/0-021)

f

8:10 /833
(0+318/0+328)

\
0:25/1:02

10+ 016/0-040)

4:19/4:70 L
(0-165/0-185) 2o
95, sl3
) 2|9
10:5340:8¢ 3
7 ,‘
o =
S —
ol
] |
O —_—
Qs |
Fie "l
ofe ola
2 2o
Qe
12:70/14-22 0-25/1:02 ®|m
(0:500/0-560) ' 10-010/0-040) <
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L2.41/267(0:095/0-105)
NON ACCUMULATIVE

8.12MAX
(0:32)

i
12-70MAX |
(0:500) I [
|

{

i

(0-125/0°175)

(0-020/0-050)

51/1-27
3:18/4-45

P4

i SEATING PLANE P

Loa

rﬁgz;mx

R
020/0-30 1
i (0-008/0-012) 1| oat/0s1
! (©-016/0-020)
| 762 (0300)
NOMINAL RS
2:41/2:67(0.095/0105)
NON ACCUMULATIVE
19.81/20.57 ,
(0.780/0 810]
58.4MAX ___12.70MAX
©-230) (0:500)

2)MAX

.

e T

| | Y |

(0-020/0 050

0-51/1-27

08(0
(0-125/0-175)

3-18/4-45

5.

0:20/0-30
(0-008/0:012) 0-41/051
(0:016/0:020)
7-62 (0-300)
NOMINAL CRS.

16 LEAD DILMON
DC16
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617/6:68

(0-243/0-263)
18:92/19-94 | _
’ 10-745/0-785) o8
= ~lo
QS 5
o g3 |
oo Ao i
e ¥ 97
) w
e — ] 2o -
o oz ulg
- 0w
| i 1
i ! 0-76/0-86 /
T6-030/0-034) -25/0-30
0-010/0-012)
2 0-43/0-53

(0-099

/ 1) 0-017/0-021) 15° MAX.(0-3) NOM
NOM. NON - ACCUMULATIVE

14 LEAD CERAMIC DIL
DG14

6:17/6-68
(0-243/0-263)

i 6
©
o2 18.92/19-94
Glo 10-745/0-7857 5
3= <
ale o
= s
alé ol° o
= z|y
o0 gla
o2 \ ala
| ‘.:.‘
= v v
P 076 /086 Jloaisos i 159 MAX.
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g 62 0-25/0-30
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= 2.49/2-59 030 | / ]
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13=06/13-87
0-514/0:546)
[
31-45/32-61
(1-238/1-284)
o AR
HE 0-25/0-30 @)
) fo-otoro-612) s 9.
2la ) Zly
P SO A =k
m - )
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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.
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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, $-112 47 Stockholm 49, (P.0. Box 48023 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: 443637

USA Plessey Semiconductor Products, 1674 McGaw Avenue, Irvine, Calif. 92714. Tel: 714 540 9945 Twx: 910 535 1930

Plessey Microsystems, Semiconductor Products Divn., 4825 N. Scott Street, Suite 308 74A, Schiller Park, 1Il. 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., Ilford, Essex, I1G1 4AQ England.
Tel: 01-478-3040. Tx: 23166

EIRE Plessey Ireland Ltd., Mount Brown, Old Kilmainham, Dublin 8. Tel: 75 84 51/2. Tx: 4831

HONG KONG Plessey Co. Ltd., Room 1002, Connaught 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, Chuo-ku, Tokyo 103. Tel: 272-5771.
Tx: 24874

Cornes & Co Ltd., Marden House, C.P.0. Box 239, Osaka. Tel: 532-1012/1019. Tx: 525-4496

NMETHERLANDS 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:
313173/9 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
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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, Oslo 5, Norway. Tel: (02) 15 00 90 Tx: 11963
SWITZERLAND Lacoray S.A., 8049 Zurich, Ackersteinstrasse 161, Tel: 56 56 70 Tx: 57653
UNITED KINGDOM (For all circuits except TV)
Farnell Electric Components Ltd., Canal Road, Leeds LS12 2TU Tel: 0532 636311 Tx: 55147
Gothic Electronic Components, Beacon House, Hampton Street, Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731
Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road, Yiewsley, West Drayton, Middlesex. Tel: 08954 46415
Tx: 21958
SDS Components Ltd., Hilsea Industrial Estate, Portsmouth, Hampshire P03 5JW. Tel: 0705 65311 Tx:86114
For T.V. circuits only:-
Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks 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, IIl. 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
Jaihingen, Gruendgenstrasse 7. Tel: (0711) 734918
Karlstrasse 55. Tel: 089 5991 231 Tx: 0522106

v o7
1

PLZ7 Astronic Gmbii & Co. K&,
PLZ8 Nuemuller & Co. GmbH, 8 Munchen

~
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