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Product Index

TYPE NO. DESCRIPTION EQUIVALENT PAGE
SP705B 1 to 10MHz TTL crystal oscillator 19
SP761B 5 relay drivers (12V) 21
SP762B | 5 relay drivers (5V) 21
ECL III
8P1648 Voltage controlied oscillator MC1648 25
SP1650 Dual A-D comparator (Hi Z) MC1650 31
8P1651 Dual A-D comparator (Lo Z) MC1651 31
SP1658 Voltage controlled multivibrator MC1658 41
SP1660 Dual 4-1/P, OR/NOR gate MC1660 45
SP1662 Quad 2-1/P NOR gate MC1662 47
SP1664 Quad 2-1/P OR gate MC1664 49
SP1666 Dual clocked R-S flip-flop MC1666 51
SP1668 Dual clocked latch MC1668 55
SP1670 Master-slave D-type flip-flop MC1670 59
SP1672 Triple 2-1/P exclusive OR gate MC1672 65
SP1674 Triple 2-1/P exclusive NOR gate MC 1674 67
SP1692 Quad line receiver MC1692 69
Fast ECL
SP16F60 550ps dual 4-1/P OR/NOR gate MC1660 * 71
SP16F70 350MHz D-type flip-flop MC1670 % 73
SP9131 550MHz dual D-type master-slave MC10131% 75
flip-flop
Data Conversion
SP9680 Unlatched high speed comparator 79
S$P9685 Latched high speed comparator AMB85 * 81
8P9687 Dual latched high speed comparator AMB87 * 85
$P9750 Decoded high speed comparator /ADC/DAC 89
SP9752 2-bit ADC 93
SP9754 4-bit ADC 97
SP9768 8-bit DAC 101

*The SP16F60, SP16F70, SP9131, SP9685 and SP9687 are pin-compatible higher performance
versions of the equivalents shown.






SP8000 series high speed dividers

Essential data for the SP8000 series high speed dividers is given below. Full
technical data for these products is published separately in Plessey Semiconductors
SP8000 series High Speed Dividers Handbook.

Plessey Semiconductors’ SP8000 series leads the world in technical performance.
One of the most comprehensive ranges of dividers available, the SP8000 series has
been developed and extended to cater for the exacting requirements of the
instrumentation and communications markets. The range includes prescalers from
divide-by-2 up to divide-by-256, operating from 1Hz to 1.5GHz.

Suffix A Military -55°C to +125°C
Suffix M Intermediate -40°C to +85°C
Suffix B Commercial -30°C to +70°C

(0°C to +70°C in some cases)
FIXED MODULUS PRESCALERS

g <
Temperature ?; Supply ::’ Output Package
Range (°C) H] voltage (V) ]

5| Tove g 5 c

F £ z SiE|e

h- _ - - | s »

3 125| w88 | +70 | +70| 2 |sosoleslra| S| E|B | 2 5|8
SP8604A | @ 300 o 12 [ BN J
SP8604B o 300 @ 12 [ BN}
SP8602A | @ 500 o 12 [ BN J
SP8602B [ ] 500 ® 12 [ BN

2 SP8607A | @ 600 ® 14 [ BN |
SP8607B o 600 o 14 [ BN )
SP8605A | @ 1000 o 70 [ ®
SP8605B @ |1000 o 70 [ J @
SP8606A | ® 1300 [ J 70 [ ] o
SP8606B @ |1300 o 70 L ] o
SP8790A | @ 60/ @®|® 8| @ [
SP8790B ® 60 @ | @ 8| @ ®
SP8601A| @ 150 ® K 2K 2K J
SP8601B o 150 o 18/ @0 | @
SP8600A | @ 250 o 16|® | @ | @
SP8600B ® 250 [ J 16/|® @ | ®

4 SP8610A| @ 1000 [ ) 70 [ J o
SP8610B @ [1009 |@ 70 ° °
SP8617M [ J 1300 [ 80 ® ®
SP8617B ® [1300 o 80 ® [ J
SP8611A| @ 1300 [ ) 70 o o
SP8611B @ {1500 [ ) 70 o ®
SP8619M ® 1500 o 80 o [
SP8619B @ [1500 o 80 [ ] [ J

5|spee0a] @ a0 @ 55 ° °
SP8620B ® 400 o 55 e [




FIXED MODULUS PRESCALERS (CONTINUED)

£ <
Temperature ?; Supply g Output Package
Range (°C) ] voltage (V) g

- Type 3 3 c

& g M4 8| 2] o

2 55| -a0] -30| o % B[ T.] =] &| %

3 +125] +85| +70 | +70| = |s.0|s2]esl7a( 3| E| 8| 2| 8| &
SP8794A | @ 120/|@| @ 10|® ®
SP8794B ® 120/@ | @ 10|® ®
SP8670A | @ 600, |@ 45 ° ®

8 | spP8670B e 600 | @ 45 ) °
SP8735B ® | 600 [ ) 70 ) ®
SP8675B @ [1000 ®| |70 ) ®
SP8678B ® [1500 ®| (70 ® ®
SPB660A | @ 150 @ | @ 10|® ®
SP8660B ® 150 @] @ 10|@® °
SP8660 ® 150 @ | @ 10| ® PY
SP86328 ) 400 ° 70 ® { BN
SP86378 @ | 400 ® 75 ® [ ]

10 |spas30a | @ 600 ) 70 ) ®
SP8630B ) 600 ) 70 () ' B )
SP8635B ® | 600 ) 75 ) )
SP8634B @ | 700 ) 75 [ ) [ )
SP8665B ® [1000 ® 80 ® )
SP86688B ® {1500 ) 80 ) )
SP8659A| @ 20000 @ 10 @ )
SP86598 ® 2000 | @ 10| @ [ )

16 SP8650A| @ 600 ® 45 ° )
SP8650B ® 600 ) 45 ®
SP8657A| @ 20000 @ 10 @ )

20| sP8657B ® 200 @ | @ 10|@® ®
SP8658 ® 2000 @@ 20| @ ®

32 SP8655A| @ 2000 @ | @ 10|@ [ )
SP86558 ) 2000 @ | @ 10|@® ®
SP8755A| @ 1200| ® 5| @ °

64 |SP8755B o 1200| @ 45| @ e
SP8757 ® 1200 ) 45 ® °
SP8628 ® 150/ @ |@ 3@ )

1005 pge29 Y 150 @ |@ 3@ '

|26[spezzs | | @] [1200] o | | [oje] [ [ o]

= Binary outputs



VARIABLE-MODULUS PRESCALERS

The two-modulus dividers will divide by either of two ratios according to the state of
a control input compatible with ECL, TTL or CMOS as shown. Further division ratios
can be obtained by means of extra prescalers. For example, by using the SP8790 (+4)
or SP8794 (+8) — which are specially designed for extending the ratio of two-modulus
dividers and have TTL compatible control inputs — it is possible to extend a+10/11 to

40/41 or 80/81 respectively.

Use of variable modulus dividers to obtain fixed division ratios.

Any of the variable modulus dividers can be simply connected to divide
permanently by either modulus. For example the SP8691 +8/9 can become a fixed +8
or +9 by hardwiring the appropriate programming pins. This technique (described in
the datasheets) extends the range of fixed prescalers to include division ratios of 3, 6,
7,9, 11, 22, 40, 41, 80 and 81.

£ T
Temperature E Supply Z | controt | output Package
Type Range (°C) g voltage (V) g input
> 3 5 c
F) g ° 3 L o
g 55(-40|-30 | o % 3 I NEIR AR
> - - - x o -l = e
3 +125|+85 | +70 |+70 | & |s.0|s5.2|e8|74|Z|E|Q|E|1 8| 2| 8§ | &
§/ SP8720A | @ 30| |@ 40 ° ° o
4|spsr208 ° 30| |@ 40 ° ° °
5¢ SP8740A | @ 300! |@ 45 ° ° °
6 (sps7a08 ) 300 |® 45 ® () ®
6 SPB741A | @ 300| |® 45 ° ° o
7|sPs7a18 ® 300 ° 45 ® ® ®
SPBE91A | @ 200|@| @ 14 o|lo|e °
g |spesate o 200|@| ® 14 e|lo|e °
O|spsraza | @ 500 |@ 45 ° ° °
SP8743B ° 500 |@ 45 o ° °
SP8690A | @ 200|@|® 14 olejo ™
SP8690B ° 200 @|@® 14 IIK) °
SP8647A | @ 250/@®| @ 50 [ K 2N J o
SP8647B ° 250(@| @ 50 ole|e o0
1} SP8643A | @ 3s0|@| @ 50 ° ° °
M{spsessa | @ 500 |@ 45 ° ° °
SP8685B ° 500 |@ 45 ° ° ™
SP8680A | @ 600|@| ® 90 o(le o ®
SP8680B ® |s0l@|® 90 I °
SP8785A | @ 1000 | @ 85 ° ° °
SP8785B ® 1000 |@ 85 ® ° °
o[SP8786A 1300 | @ 85 ™ o °
SP87868 ® (1300 |@ 85 ° ° °




VARIABLE-MODULUS PRESCALERS (CONTINUED)

) <
£
Temperature § Supply = | Control | Output Package
Range (°C) g voltage (V) 8 | input
B ™ 3 3 §| e
g g > Sl El £
3 -55 | -40 | ~30 0 * el 4|l ol o] 2 s 2
3 +125| +85 [+70 [+70 | £ [s.0[s2lee|ra|Z |E|S|E[2| 2| & | 2
4Q|sPe793A| @ 200 |@ 4| @ ) ®
/41|sP8793 ° 25| |@ slo| |e@ °
8/OSP8792A ° 20| (@ s|l@ ® °
81 SP8792 [ J 225 [ ] 4| @ o
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Quality data

Plessey Semiconductors have an active BS9300 and BS9400 qualification approval
programme on a number of products.

Additionally, Plessey Semiconductors are keen to co-operate in pursuing BS9000
approval on any of the products which it manufactures.

For further information contact the Military Marketing Group at Swindon.

Plessey Semiconductors QA offers:

a) Factory Approval to
BS9300 for semiconductor devices of Assessed Quality (BSI
Certificate 1053/M)
BS9400 for integrated circuits of Assessed Quality (BSI Certificate
1053/M)
CECC 50000 Inspection Organisation to document level 1 (BS9300)
MO020/CECC refers
DEF STAN 05—21 QC System requirements for Industry (Equivalent to
AQAP — 1) Certificate 65752/1/01 refers

b) Additional Release Conditions to
6/49 Defence Quality Assurance Board Certificate (DQAB 38020)
MOD (N) Navy Department Inspection Authority
or
Private Sales Plessey’s own Certificate of Conformance

Devices are also manufactured, tested and supplied to MIL-STD-833, the US
Military Standard; Test Methods and Procedures for Microcircuits, and MIL-M-
38510, US Military Specification, Micro-electronics; General Specifications for.

1"



Screening to BS9400

PRODUCTION BATCH

CATEGORY S2

CATEGORY S3 CATEGORY S4

12

FULL ASSESSMENT

electrical tests

electrical tests electrical tests

SCREENING LEVEL SCREENING LEVEL SCREENING LEVEL LEVEL
B C D
l l
(1) Internal visual (1) Internal visual
examination examination
(2) High temper- (2) High temper-
ature storage ature storage
(3) Rapid change (3) Rapid change
of temperature of temperature
- air - air
(5) Acceleration (5) Acceleration
(6) Leak test (6) Leak test
(7) Electrical tests (7) Electrical tests
(8) Burn-in screen (8) Burn-in screen
(11) Final (11) Final (11) Final (11) Final

electrical tests

L

l l

ll

10% maximum de-
fectives allowed
between electrical
tests (7) and (11).

10% maximum de-
fectives allowed
between electrical
tests (7) and (11).

Inspection lot formed

Sample test to group A,B,C and D as appropriate

DESPATCH




Screening to MIL-STD-883

The following Screening Procedures are available from Plessey Semiconductors

CLASS CLASS CLASS *STANDARD
S B C. PRODUCTS
PRE CAP PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL VISUAL
| | I T
staBiILizaTiON | [ sTaBiLizaTioN | [ sTABILIZATION |[ sTaBiLIzATION
BAKE BAKE BAKE BAKE
|
THERMAL
SHOCK
I
TEMPERATURE | [ TEMPERATURE TEMPERATURE
CYCLING CYCLING CYCLING
1 1 1
CENTRIFUGE CENTRIFUGE CENTRIFUGE CENTRIFUGE
I I 1 |
VISUAL VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION INSPECTION
I I I I
HERMETICITY HERMETICITY HERMETICITY HERMETICITY
|
PIN.D.
1
SERIALIZATION
[oemsonmon |
| RADIOGRAPHIC |
1
INTERIM INTERIM
ELECTRICAL TEST| | ELECTRICAL TEST
| I
BURN-IN r BURN-IN 1
1 1
FINAL FINAL FINAL FINAL
ELECTRICAL TEST| |ELECTRICAL TEST | |ELECTRICAL TEST| | ELECTRICAL TEST
l [ | | j|
QUALIFICATION

OR CONFORMANCE
TESTING AS REQUIRED

*Plessey Semiconductors reserve the right to change the Screening Procedure for Standard
Products.
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Semi-custom design

Semi-custom design techniques give users the advantages of integrated circuits
dedicated to their applications without incurring the costs associated with full custom
design. The techniques are particularly attractive to users with a low-to-moderate
annual production potential of 1000 to 100,000 pieces, although these limits are
flexible and may depend on the individual circuit. The economics of ‘when to choose
semi-custom’ are illustrated in Fig.1.

Plessey Semiconductors offer semi-custom facilities in N-Channel MOS, CMOS
and Bipolar technologies, using the techniques of Microcell, Gate Arrays and
Analogue Arrays, the essential characteristics of which are detailed in Table 1.

78

STANDARD ICs

PRODUCTION PRICE

PER CIRCUIT mIC OCESSORS
(INC.AMORTISED ROPR
DEVELOPMENT) TYPICAL
ABITRARY UNITS TARGET PRICE

CURVE

FULL CUSTOM DESIGN

SEMI-CUSTOM
DESIGN

10 100 1000 10K 100K ™

CIRCUIT USEAGE (PER ANNUM)

Fig 1 Areas of application of different categories of integrated circuits

MICROCELL

Microcell is a combination of standard cells with a formalised gate and
interconnection procedure. It uses a computer library of gates and other cells which
the designer calls up as required, leaving as much or as little space for
interconnection as the design necessitates. Each circuit is exactly the right size for its

14



function, and layout for the interconnection pattern is both straightforward and fast
because of the error-correcting digitising technique employed.

The main features of Microcell can be summarised as follows: ® From logic
diagram to first samples in less than four months ® Very high design integrity ® A
circuit can be produced by any competent logic designer ¢ Minimal extra
engineering effort is required ® Clock rates of up to at least 2MHz are
achievable ® Advances in semiconductor technology and circuit design ideas can
easily be absorbed into Microcell.

GATE ARRAYS

In the Gate Array, logic elements are pre-positioned and the customer’s task is to
design the interconnection of those elements (within the space allocated) to achieve
the required functions. The cells are not necessarily committed to logic functions, but
may in some cases be connected to form simple linear functions. Layout aids and
software routines are normally used extensively to assist in the design, verification
and testing of these structured devices.

Plessey Semiconductors offer Gate Array techniques in CMOS and ECL. CMOS
Gate Arrays offer the following features: ® High Speed ISO-CMOS Silicon Gate
technology, giving a typical propagation delay of 6ns for a 2-input NAND gate (at 5V
and 25°C) e Short turn round time e Inputs and outputs TTL and CMOS
compatible and provided with static protection ® On-chip power on reset option
available ® Available to commercial, industrial and military standards.

ECL Gate Arrays - also possessing the advantages of low development charge,
increased reliability and fast delivery of samples - would be chosen mainly for the very
high speed operating capability.

ANALOGUE ARRAYS

Plessey Semiconductors’ Analogue Array brings Semi-Custom techniques to the
designer of linear and other analogue circuits, for applications such as signal
processing, amplification, waveform generation and function generation.

Manufactured on Bipolar Process | the analogue array features: ¢ 159 NPN
transistors (4 high current) e 58 PNP transistors ® 385 resistors ® 20V breakdown
voltage ® Functional compatibility with Exar and Interdesign e Single layer
customisation on a grid system e Device library and simulation facilities.

Comprehensive technical literature on all Plessey Semiconductors’ Semi-Custom
Facilities is available on request.

SEMI-CUSTOM TECHNOLOGY  SPEED POWER SCALE OF TYP. LEAD TIME
OPTION CONSUMPTION INTEGRATION TO 1ST SAMPLES
NMOS NMOS 2MHz 300mW/1000 gates 500-2500 gates 16 weeks
Microcelt Metal Gate
Low Power NMOS NMOS 0.5MHz 50mW/1000 gates 500-2000 gates 16 weeks
Microcell Metal Gate
CMOSs ISO-CMOS 10MHz 0-150mW/1000 gates® 500-2000 gates 16 weeks
Microcell
CMOS ISO-CMOS 8MHz 0-150mW/1000 gates® 560,960,1440 13 weeks
Gate Array and 2014 gates
ECL Bipolar 200MHz 75 gates: 900mW max 75 to 600 gates 14 weeks
Gate Array Process lil 300 gates: 3.5W max
Bipolar Bipolar fr = S00MHz 100mW to 1W** 217 transistors 16 weeks
Anaslogue Array Process |
* Depending on speed
** Depending on application
Table 1

15
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@ PLESSEY

Semiconductors

SP705

SP705B
CRYSTAL CONTROLLED
INTEGRATED CIRCUIT
OSCILLATOR

The SP7058B 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, f/4, /2 and f74. The SP705B is
therefore ideally suited to either single or multi-phase TTL
clock applications

—
el

143 vee
1P ourpur

" Ne

12[) te outeur

w[] 72 ourpur

FEATURES s[] t/2 oureut
EarTH []7 sy nC
B Operating Frequency up to 10 MHz
B /2 and §/4 outputs
DG14
B 4 TTL Level outputs
B Operates from +5V TTL Supply Pin connections
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vce = +5V
Value
Characteristic Symbol Units Conditions
Min. Max.
High state output voltage VoH 26 \Y Vee =4.75V
oW = 0.2 mA
Low state output voltage VoL 04 \ Vee =5.25V
loL =8mA
Supply current lee 35 mA Vce =5V
Output rise time (10% to 90%) tn 20 ns Vee =5V
Output fal! time (90% to 10%) te 20 ns Ve =5V
Operating frequency (f) 10 MHz
Operating temp range 0 70 °C

19



SP705

vee .
Q | torEm
ore v r
DIVIDER
FIRST
STAGE
[ 0
e o m LI
OSCILLATOR M2

DIVIDER
SECONO

l l ov STAGE

s 6
CRYSTAL a3
O | 1orem B
op

h
:
|

8

Fig. 2 SP7058 block diagram
CIRCUIT DESCRIPTION

The crystal maintaining circuit consists of an
emitter-coupled oscillator, with the emitter resistors

laced by t-current ge The crystal is
connected, usually in series with a 20pF capacitor, between
pins 5 and 6. The 20pF capaci can be replaced with a

mechanical trimmer to allow small changes in frequency to
be made, as shown in Fig. 3.

The circuit is designed to provide low crystal drive levels
— typically, less than 0.15mW at 5SMHz. This is well within
crystal manufacturers’ limit of 0.5mW.

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

20

Fig. 3 Circuit diagram of SP705B oscillator

DEVIATION (ppm]

CeTE SREGUEM ¢ Mng,

-}

| TYPCAL CIRCUIT COEFFICIENTS
TEMPERATURE COEFFICIENT OF CIRCUIY O-1ppm per °C @ 10MHz
VOUTAGE COEFFICIENT OF CIRCUIT 1-Lppm per VOLT @ 1.4 MHZ

Fig. 4 Deviation from inal crystal




SP761/2

@ PLESSEY

Semiconductors

SP761B 12v POWER INTERFACE CIRCUIT
SP76 2B s5v 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 V°°d
currents. The SP761B is designed to operate from a +12V q
supply rail and the SP762B from +5V. {

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

The circuits operate over a temperature range of 0°C to E

+70°C and are mounted in 14-lead ceramic DIL package. STROBE MPUT
Although primarily designed to drive printing solenoids DG14
in calculators, these circuits can be used in a variety of
applications requiring high drive currents. Fig. 1 Pin connections (top)
FEATURES APPLICATIONS
B  Input — MOS/TTL Capability B Driving Solenoids
B Output — 200 mA Capability B Driving Relays
B Five Channels per Package B Driving LEDs
B Open Collector Output B Driving Filament Lamps
B Driving Cores
B TTL-to-MOS Translator
Yec
we
ABSOLUTE MAXIMUM RATINGS
Output collector voltage 26V
o Supply voltage, SP7618B +15V
Supply voltage ,SP762B +7V
Storage temp. 65 to +125C
Chip operating temp. +125°%C
Fig. 2 Functional diagram (one driver) Ambient operating temp. 0% 10 +70°C

21



SP761/2
ELECTRICAL CHARACTERISTICS

Value {note 1)
Characteristic Type Units Conditions
Min. Typ. Max.
Supply voltage V¢ SP7618B 1 12 13 \ See note 2
SP762B 4.5 5 5.5 \ See note 2
Quiescent supply current SP761B 8 mA All inputs low
SP7628 10 mA All inputs low
On state supply current,
per element Both 12 mA iy = TmA
Input current Iy SP7618B 1 4 mA lout = 150mA
Input voltage V|4 SP761B 4 \Y iy = 1TmA
Input current 1) SP761B 50 uA
Input voltage V| SP762B 2.7 5.5 \ lout = 200mA
Input current Iy SP7628 1 mA Vig = 2.7V
Input voltage V| SP7628 1 \
Output current lg ¢ SP761B 150 -mA = 1mA
SP762B 200 mA Vig = 2.7V
Output voltage Vg SP761B 1.0 1.2 \% lout = 150mA
SP7628 13 16 v lout = 200mA
Output voltage Vou Both 26 \
Output breakdown voltage Both 26 \% See note 3
Duty cycle SP761B 40 %
SP7628 3| % A'll outputs &t
On time 2 s out )

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 V¢ = Typical and Tamp = +25°C.
3. External clamping diodes must be used when driving inductive loads.

250
-
~ 00
‘ 200 el

25°¢ /
7

SP7628 sP7618

/

11/ L

150

LN (mA)
Loyt (mA)

/ 50
2 4 L] L] 10 s 1 15 2
™My Vgar (V1
Fig. 3 Input characteristic (including strobe) Tamp, = +25°C Fig. 4 Output characteristic

70 - —— —-4\——————-0-——— - ——— ———
65

1
S 1
< 1
w I
2 |
2 ss i
H
& |
2z |
H
- 1
. 45 T
‘z‘ ) SP7628
H
|
5 | SP7618
3 |— T
|
!
25 L
20 33 40 ) 0 70 ) ) 100

DUTY CYCLE AT MAY OUTPUT CURRENT (%)
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Fig. 5 Operating characteristics



200 \

SP7628

Tout ImA)

100

SP7618

50

20 60 80 100

40
DUTY CYCLE (*/a)

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 4mA. 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 SP7628 are
approximately 60082, 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

sts/
/ /’76!5
s

/7

SUPPLY CURRENT (mA)

E
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.

1f 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.

+uv
MAX

+12v-

SP761B

+12v.

SP761B
(ii)

ov
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SP1648

PLESSEY

Semiconductors

SP1648

VOLTAGE-CONTROLLED OSCILLATOR

The SP1648 is an emitter-coupled oscillator, constructed
on a single monolithic silicon chip. Output levels are
compatible with ECL 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 = 6gF tyn

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

QuTPUT

SUPPLY VOLTAGE | GND PINS SUPPLY PINS
+5.0 Vdc 7,8 1,14 DG14
_5.2 Vdc 1,14 7.8

Fig. 1 Block diagram of SP1648

Veee Vee

Tu o1

TRt TR1

3
———O OUTPUT
- TR J

TRIC \v;m l) TRS

T
7X
E
3

TR12

7 o (L‘Z o8 JL

VEE! BIAS TANK VEE2  AGC
POINT

Fig. 2 Circuit diagram of SP1648
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ELECTRICAL CHARACTERISTICS

Supply Voltage = +5.0 volts
TEST VOLTAGE/CURRENT VALUES
Veind mAdc
@ Tou
Tempersture Vin mex Vit min Vee e
-3%¢ | +1.960 +1.410 50 5.0
+25% +1.800 +1.300 50 50
+88°C +1.680 +1.180 5.0 -5.0
- SP1848 Test Limits TEST VOLTAGE/CURRENT APPLIED TO
Unter 0% e Tes%C PINS LISTED BELOW: . vee
Oharacarionc Symbal Tout Min ™ Min Mox Min e Unit Vin mex Vit min Vee W (G
Power Supply Oram Cureomt g [] - = = «© = —= mAdc = = [ — 7,
Logic 4 Vou 3 2194 [ .06 .25 ENY] 36 Vae — [} e 3
Output Voitage
Loge” Vor 3 3. 3.40 320 243 EX) 24 Vac [EY - 1,0 3 7
Outpur Voltege
Sl Vohege Vgin® 0 51 .06 1.40 170 118 1.58 Vac - _ s —_ 7,8
Min Tvp Mex Min | Typ Max Min Typ Mex
Posk-10-Posk Tonk Voitege Vop "1 - — - — [ %0 | - — = = mv | SerFigueal - 1,1 1 7,8
Output Duty Cyele vDe 3 - -1 = - %0 - - - = % See Figued — 1 e 3 7,8
Ouchigtion F cequency fmax - - - - 200 228 | = - - - MHE | See Figure ¢ - [0 3 7,8
*This messurement guarantees the dc POtemTial 31 the biss POINt fOr PUrPOWS Of INCONPOraLing 3 vers€101 Tuning diode 8t this poInt
ELECTRICAL CHARACTERISTICS
Supply Volitage = —5.2 volts
TEST VOLTAGE/CURRENT VALUES
Vatvt Ak
@ et
Tompecature | Vimmen | VIt min Vee W
-%Pc 3240 ~37%0 —52 | -s0
+259¢C ~3400 3900 =51
+e5°C ~3520 ~4020 ~$32
- - SP1848 Tast Limits TEST VOL TAGE/C! APPLIED TO
“30°C 1% “asc PINS LISTED SELOW: vee
Cirarae voristic Symbel Test Mo Mas Min Mas Min Mo Unit ViH mas ViL men ' 1Gnel
Powsr Supety Orain Current [ 0 = — - . — = mAde - — —
EH vor 3 1.065 0960 | -0.7%0 -08%0 | -0.650 Ve - ) ) e
Outout Voitepe
K vou 3 -1.890 -1.6%0 -1.620 - L1878 Vae 2 - 3 1,14
Outout Vorsge
Bias voitage Vein® 0 -3.690 3340 “3800 | -3s00 -3920 -3620 Vac - - 7. - 1,
Win | Tys | Mar | Min [ Tee | Men | Min | Tye | Mae
Posn-10-Pess Tana Voltege Vop 12 - - -— - 500 - - - - -V See Figure 4 - 1.8 k) 1,4
Output Duty Cyche voc 3 - - - = 50 = - - - % See Figure 4 —_ 7.8 3 1,0
Oscittation #raquency Ymax - - - - 200 | 223 - - - - Mg Sov Fugurey - 7,8 3 1,14
SThis mesturement guareiens the de potentisl at the Bias 0oINt for J » varactor diode st this point
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* The 1200 ohm resistor and the scope termination
B.W. = 10kHz Scan Width = 50kHz/div impedance constitute a 25:1 attenuator probe.
Center Frequency = 100MHz  Vertical Scale = 10db/div

Fig. 3 Spectral purity of signal at output

S0 SCOPE * Use high impedance probe (>1.0 Megohm must be
vee INPUT used).

* *The 1200 -ohm resistor and the scope termination
impedance constitute a 25:1 attenuator probe.

* * * Bypass only that supply opposite ground.

PRF = 10 MHz ta
DUTY CYCLE (Vpel =g

Fig. 4 Test circuit and waveforms
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OPERATING CHARACTERISTICS

Figure 1 illustrates the circuit schematic for the SP1648.
The oscillator incorporates positive feedback by coupling
the base of transistor TR7 to the collector of TR8. An
automatic gain control (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
VEEg (® 1.4 V for positive supply operation).

"1
Il

mpI
c

Fig. 5 The SP1648 operating in the volitage-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 . Lo
N =+ =
= Vee, SOV H OSCILLATOR TANK COMPONENTS
¢ (CIRCUIT OF FIGURE 5 )
3 e MHz > pH
g 1 10-10 | Mvans 100
@ 10 " 10-60 MV 2115 23
° 60-100 | MV 2106 015
oS
4
w
=1
(<]
M
o
w
bR
10 10 100
t
. OPERATING FREQUENCY (MHz) SronAL GENERATOR
HP 608
20kHz ABOVE SP1648 FREQUENCY ﬂ‘ OR EQUIV
300 mv
BW = 10kHz
SP 1648 ATTENUATOR 10 mv PRODUCT 20 kHz FREQUENCY VOLTMASTER
UNDER TEST SP 1626 DETECTOR METER HP3400A RMS
FREQUENCY (f) OR EQUIV HP3400A OR EQUIV.
A
FREQUENCY OEViATiON - \HPS210A OUTPUT VOLTAGE} (FULL SCALE FREQUENCY)
*0 vouT
Note: Any frequency deviation caused by the signal generator and SP1648 power
supply should be determined and minimised prior to testing.

Fig. 6 Frequency deviation test circuit
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fout OUTPUT FREGUENCY (MHz)

/

’

W

0

20

0 40 50 60 70
vin INPUT VOLTAGE (VOLTS}

80 90

10

Veer = Voez = +5Vde
Veer= Vgez= 6nd

* The 1200 ohm resistor and the scope termination
[ a 25:1 probe.

Fig. 7

(MHz)

fout OUTPUT FREQUENCY

0

20

30 40 S0 60 kel 80 %0
Vin INPUT VOLTAGE (VOLTS)

Vcer = Veez = +5Vde
VEE1 = VEE2= Gnd

MV1401

==, o1y
T T
® The 1200 ohm resistor and the scope termination
i a25:1 probe.

Fig. 8

{MHz)

fout OUTPUT FREQUENCY

-

0

20

30 &0 S50 60 70
Vin INPUT VOLTAGE (VOLTS)

80 90

Vet = Vogz® 15V dc
VEE1 = VEE2*" Gnd

]
|
2 5 %mu

The 1200 ohm resistor and the scope termination
i a 25:1 probe.

-

Fig. 9
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Typical transfer characteristics for the oscillator in the
voltage controlled mode are shown in Figures 7, 8, and 9.
Figures 7 and 9 show transfer characteristics employing
only the capacitance of the varactor diode (plus the input
capacitance of of the oscillator, 6pF typical). Figure 8
illustrates the oscillator operating in a voltage controlled
mode with the output frequency range limited. This is
achieved by adding a capacitor in parallel with the tank
circuit as shown. The 1 k§2 resistor in Figures 7 and 8 is
used to protect the varactor diode during testing. It is not
necessary as long as the dc input voltage does not cause the
diode to become forward biased. The larger-valued resistor
(51 kS2) 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 \/Co(max) +Cg

fmin  /Co (min) + Cs

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

Cg = shunt capacitance (input plus external
capacitance).

where fpin =

Cp = varactor capacitance as a function of
bias voltage.

30

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 fower 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 iead 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 k2 minimum)
from the AGC to the most positive power potential (+5.0
volts if a +5.0 volt supply is used, ground if a —5.2 volt
supply is used).
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Semiconductors

SP1650/51

SP1650 Gz
SP1651 wowz
DUAL A/D COMPARATOR

POSITIVE LOGIC

2 0a

18

% ap

5 Gy

Vce = +5.0 V = Pin 7,10
Veg=-62V=Ping8 Gnd=pin 1,16 DGIB

Fig. 1 Logic diagram

FEATURES

Po =330mW typ/pkg (No load)

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 Dar-
lington 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,
transmitters, receivers, memory translation, sense ampli-
fiers and more.

The clock inputs (Ca and Cb) operate from ECL I
or ECL 10,000 digital levels. When Ca is at a logic high
level, Qa will be at a logic high level provided that
V1> V2 (V1 is more positive than V2). Q, is the logic
complement of Q,. When the clock input goes toa
low logic level, the outputs are latched in their present

— tate.
W tod =3.5ns typ. (SP1650) ® Assessment of the performance differences between
=3.0ns typ. (SP1651) the SP1650 and the SP1651 may be based upon the
B Input Slew Rate=350 V/ps (SP1650) relative behaviour shown in Figs. 5 and 8.
=500 V/ps (SP1651)
M Differential Input Voltage : TRUTH TABLE
-5.0Vto +5.0V (~-30°C to +85°C) [ Vy. Vo Qpet1 | Cr+t
B Common Mode Range: H V>V H L
—3.0Vto +2.5V(-30°C to +85°C) (SP1650) H Vi< Vy L H
~2.5Vto +3.0V(-30°C to +85°C) (SP1651) L P ® Q, " Qp
| | Regolution 1 <20mV (-30°C to +85°C) ® - Don't Care
M Drives 50Qlines
¥ ’
X

80TH
DEVICES
Vs
.}
~---E

SP18S! INPUTS

v/

- a o

----c

Y

-

% OF DEVICE SHOWN

VEE

Fig. 2 Circuit diagram
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Vee:  Vxxs vour 10
ViN TO CHANNEL A +7-0Vde  +20Vac CHANNEL B
*

oyl
VR1.YR2.VR3 ‘"/; l;;0 "
—_——

1. 1
P ~
P‘; 1] o a
P3 I l
|
. ! !
Vx 0——0 \ T
T ]
o—s )
T ]
i
! i
._{_‘c 5_'_
| — |
o
VeE=-32We

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

All input and output cables to the

scope are equal lengths of 50-ohm
coaxial cable.

1Refer to Fig. 4 for input pulse definitions.

* Complement of output under test should
always be loaded with 50chms to ground
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Fig. 3 Switching time test circuit at +25C




SP1650/51

The pulse levels shown are used to check ac parameters
over the full common-mode range.

V - Input to Output

Test puises: t,.t_= 1.5 $0.2 ns (10% to 90%)
1= 50MHz
S0% Duty Cycle _
Vi is spplined 10 C during tests.
TEST PULSE LEVELS
Puise 1 Pulse 2 Pulse 3
SP1650 $P1651 SP1650

SP1651 SP1650 | SP1651

+4.500V | -0.300V [ —0.800V
+4.400V | -0400V | -0.900V
-4.300V | -0.500V | -1.000V

Vin +2.100V | +2.100V | +5.000V
VR +2.000V | +2.000V | +4.900V
ViL +1.900V | +1.900V | +4.800V

Clock %0 Output

Vin #2100 V
{ Va +2.000 v

v, + 1900 v
=~

+1.710 vV
«0310V
P, .t~ 15202 m.
Fig. 4 Switching and propag @ 25°C
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TEST CIRCUIT
r————"7"7- A
| |
VIN 0—9 =
R o af e
VREF |
1 2 DEVICE| | 50
| [
Vin T 8 20v
sof | = | |
| SR, ]
mn
VREF = Gnd
Positive Puise Disgram Negative Puise Disgram
Positve
Overdrive
Negative
Vgt v Overorive
' n P
Vin fa i Vyet b -—t—
Y
AN -
a 50% a

Input switching Time is comtant
at 1.5 ns (10% 10 90%)

Propegation Deley versus Pulse Amplitude

L TN i
H T T 11T
= A o [ @100 mv
2] ———rumcamii
3 N SP1650. /
x] I |
8 : SP1651-
2 2458
£ A
B B S i o 2
L1 [T-) 005 LA 0e 058 e 5

PULSE AMPLITUDE Pa. Pg (VOLTS)

Fig. 5 Propagation delay (tpd) v. input puise litude and
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PROPAGATION DELAY INCAEASE (ns)

Propagetion Delay versus Overdrive

LURRAL R
Pa, Pg Constant @ 100 mV

= = == Positwe Overdrive (Pa)

Negative Ovasdrwe (Pg)
Tpg 5 measured from Vrgf o the mput

50%
A [ sP1650 10 50% on the output |

/d

tpa i referenced 102 5 V overdiove

o
001 002 00e 007 010 02 03 05 07 10

OVERDRIVE (vOLTS)

[ 18 J_l_zls/fl[llll‘n

Fig. 5 (continued)

i
I
I
i
|
|
ViLa T
i | |
i | |
" i !
i
a ! | | |
o ] i W i
e | i !
- ! T T | |
a | | | !
o ' [ i
i | |
1 | | i
Seaventiat | | b !
ventia
Test Number —— 2 3 4
(See Test Table)
Fig. 6 Logic threshold tests ( f q diagram)

SP1650/51
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Typical Transfer Curves

TEST CONFIGURATION ]
e - I
| = A
DIFFERENTIAL 2 2 -
INPUT { | >—o el [} 3
Vin o = | - -
| hoevice| | E ' Logie “1
3 | 1 50 =
ViH T [ g
! | z
L >
: )
VREF -20Vde
-25Vde € VREF € 42:5Vde 2
w5 05 10 5 2
Viet
Vyo, DIFFERENTIAL INPUT VOLTAGE (m VOLTS)
Fig. 7 Transfer characteristics (Q v. Vin)
(A} TEST CIRCUIT
momTT T !
|
o Vil |
V2 | 0 a o
|
1 Y2 DevicE| | 50
! |1 50
ViH D——°-1-—"— 4 Q =20Vvdc
| !
| —— |
{8) Typical Output Logic Swing versus Frequency
caso SP1881
- \
2 N
g, N AN
-
: ANEANEN
) A
F \ A\
S o \NANA\E
3 50) 1\ 100\ | 2000\
£ Input Voltage 1000
0080 l mV Peak 0 peak —}
" E: 30 %0 %0 200 300
FREQUENCY (MH2)
2T
2 N < N
3 ™N NN\
S N
5 N N NN
£ N ANIANY
: A AN NN\
£ oo AN
x 0 15%] 100%
F inpat Vonage
H . mV Peak 10 Prak _I_
! % 3 E] 700 700 %0

FREQUENCY (MHZ)
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Fig. 8 Output voltage swing v. frequency
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TEST CIRCUIT

=20Vvde
a
)
L Vee Goa Ga |
01y
Veg-52vde
Typical SP1660 (Complementary input Grounded) Typical SP1661. (Complementery Input Grounded)
2 2 o1
3
2 = ~250C
s 5 ;
H Sl g
3 < 3 —
‘E' -l S —d=
H
= s = +8501
3 —
=
28 - - ! 7 28 KT o ) 75
Vin. INPUT VOLTAGE (VOLTS) Vin. INPUT VOLTAGE (VOLTS)

Fig. 8 Input current v. input voltage

39




SP1650/51

Vee:  Vxx= vour 10
Viy TO CHANNEL A +70Vde  +2:0Vde CHANNEL B
- —VCC Gnd - _I
Vi Ot I
iIN o o
VR o—1
f !
! |
4 ! a
! I
- 50
1 o a i
! |
! |
| -
, c af4—
L__Yee __ |

/:;0“.

VEg=-32Vde
All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable.

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

Anaslog Signal Positive and Negative Slew Case

Vin Neg hfaduiaia ¥ VR + 100 mV = +2.100 V
/-—-;——————~——vnzzooov

J
Y VR - 100 mV = +1.900 V/
| Sy
Vin Positive Cicek Enabie

Vi = +t110V

Vi = +0.310 v

Time

Q Positive

Q Neg

Clock enable time=minimum time between analog and clock
signal such that output switches, and tpd (anaiog to Q) is not
degraded by more than 200ps.

= Clock aperture time=time difference between clock enable time
and time that output does nat switch and V is less than 150 mV,

40

Fig. 10 Clock enable and aperture time test circuit and waveforms @ 25°C




SP1658

S PLESSEY

Semiconductors

SP1658

VOLTAGE-CONTROLLED MULTIVIBRATOR

The SP1658 is a voltage-controlled multivibrator which
provides appropriate level shifting to produce an output "‘:"‘ il‘cu“
compatible with ECL Ill- and ECL 10,000 logic levels. T .T
Frequency control is accomplished through the use of
voltage-variable current sources which control the slew rate
of a single external capacitor.

The bias filter may be used to help eliminate ripple on BIAS FILTER 12 O——
the output voltage levels at high frequencies and the input

Vex 2 0= of—os

INPUT FILTER 13 0—f af—o4
filter may be used to decouple noise from the analog input
signal.
The SP1668 is useful in phase-locked loops, frequency Vcey =Pin 1
synthesizer and clock signal generation applications Vce2=Pin6
for instrumentation, communication, and computer Vegg =Pin8 DG16
systems.

Fig. 1 Block diagram of SP1658

¥

P
]

Pl ’ - []j\ 43:
éﬂ ain %

Fig. 2 Circuit diagram 41
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SP1658

Vee
+20V

!

Veer
BIAS
FILTER
INPUT
FILTER
vex
Cx

Cx

Veez

(=]

50-ohm termination to
ground located in each

scope channel input.

0

iH

COAX

COAX

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be <} inch from TPin to input pin
and TPout to output pin.

SCOPE INPUT
CHANNEL "A”

SCOPE INPUT
CHANNEL "B"

Fig. 3.Switching time test circuit and waveforms
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a4

1000
=+
150 MMz @ 50pF
o TN
100 T5MHz @ 5 0pF fH=
P

- Sy ISMHz @ 500pF
r}
3 N IR
N N
5w
z
w
2
o
w
3
[N

10 N

=
~
AN
N
01 h:
0 1000 10,000

Fig.4 Output frequency v capacitance for three values of input
voltage
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w
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o
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& Dc CONTROL' INPUT = 40V
a 10—t T I
01 10 10 100
f. OPERATING FREQUENCY {MHz)
Fig.5 RMS noise deviation v operating freq
2
: | A
§ 500 | I B B S
.g 1400 TYPICAL CURVE FOR C>30pF
g noo W
g 1200
§ 1noe
1000
<
g 900 pd
< e Vd
o
700
>
2 o
§ 500 ]
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g w
% 300
o
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€ 20 -18 -6 -4 -12 -10  -08 -08 -04 -02
vex INPUT VOLTAGE (V)
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Semiconductors

SP1660

SP1660

DUAL 4-INPUT OR/NOR GATE
SP1660 provides simultaneous OR-NOR output functions
with the capability of driving 50n lines. This device contains POSITIVE LOGIC ;Z;
an internal bias reference voltage, ensuring that the .
threshold point is always in the centre of the transition region . hid
over the temperature range (-30°C to +85°C). The input s 3
pulidown resistors eliminate the need to tie unused inputs to 6 2
Vee ]
"0
n %
12 15
3
FEATURES Tiirsterr
DC Input Loading Factor = 1
R : DC Output Loading Factor = 70
B Gate Switching Speed Ins Typ. tpg = 0.9 ns typ (510-0hm toad)
0000- R = 1.1 ns typ (50-ohm load)
B EcuL X .C.ompatlblg i Pp = 120 mW typ/pkg {No load)
B 509 Line Driving Capability Full Load Current, ||_= —26 mAd.c. max.  DG16
M Operation With Unused 1/Ps Open Circuit P
. . . 3
B Low Supply Noise Generation 0. T bogie diagram

APPLICATIONS

Data Communications
Instrumentation
PCM Transmission Systems

Fig. 2 Circuit diagram
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SP1660

ELECTRICAL CHARACTERISTICS

This ECL Ill circuit has been designed to meet the
dc specifications shown in the test table, after thermal
equiblirium has been established. The package should
be housed in a suitable heat sink or a transverse air
flow greater than 500 linear fpm should be maintained

while the circuit is either in a test socket or mounted on TEST VOLTAGE VALUES
a printed circuit board. Test procedures are shown for orem Wors)
selected inputs and selected outputs. The other inputs Tompwators | Virimex | ViLmin |VikaminViLamax | VeE
and outputs are tested in a similar manner. Outputs are _30% | 0875 | -1.890 | -1.180 | -1.615 | 5.2
tested with a 50-ohm resistor to —2.0 Vdc. +25%c [ -0.810 | -1850 | -1.095 | -v.485 | -62
+88°C | -0.700 | -1.830 | -1.025 | -1.440 | -5.2
. SP1660 __ Test Limits i TEST VOLTAGE APPLIED TO
Under -3°c +25°C e8¢ PINS LISTED BELOW: )
Charsceristic Symbot | Yest | Win | }L. Min Max Min Max Unit an-_.-lvv_um‘ ViHAmin{ViLAmex | VEE Gnd
Power Supply Drain Current I 8 - - — ) — - mAdc — — - - 8 1,16
input Current [P - - - - 350 - - uAde . - - - 8 1,16
tinL = - - s - - - uAdc - - - - 8 1,16
NOR Logic "1 Output Voltage | Vom 3 | -1.045 |-0.875 | 0.960 | 0810 | 0890 | 0.700 | Vadc = s = = 8 1,16
_ 5 - _
L bbb =pep=te gl
- 2 — _
NOR Logic “0” Output Volugs | Vor 3 | -1890 |- 1650 | -1.850 | -1.620 |-1.830 | -1.575 | vac . - - = 8 1,16
s _ - -
ARERIRENEN! IR R
7 _ — _
OR Logic “1~ Output Vo'mge | Vou 2 | -1.065 |-0875 | 0960 [ 0810 [-089%0 | 0700 | vac ) - - - 8 116
s - - -
RN RN IR
7 _ _ -
OR Logic “0” Output Voltage Voo 2 -1.890 |-1.650 | -1.850 | -1.620 |-1.830 | -1575 | Vvdc - 4 - - 8 1,16
- 5 - _
ERERIRERENIN BRI ENE.
_ 7 - -
NOR Logic 1" VOHA 3 -1.065 - -0.980 - -0.910 - vdc - - — 4 8 1,16
Threshold Voltage 1 l - l - - 1 - - - 5 ‘
- - - - - - 3
- - - - - - ?
NOR Logic 0" Voua 3 - J-1ew]| - [-1e00 ] - [-1s58] vac - - ) - 8 116
Threshold Voltage l - l - l - 1 1 - - 5 - 1
- - - - - 6 -
_ _ — — _ 7 _
OR Logic 1" Threshold Voltage| Voua 2 -1.065 - -0.980 - -0.910 - Vdc - - 4 - 8 116
- - - - _ s -
INENE NN R
. - - - _ - 7 _
OR Logic “0~ Thweshotd Voltage | VOLA 2 - |-veof - |-te00 | - [-1855 | vac - - - 4 8 1 e
- - - - - - s
IHNEHNENNEEEE
— — ~ — — - 7
Swatching Times (50 2 Load) Pulss In -32V | 220V
Propagetion Delay 4¢3 3 - 1.8 - 17 - 19 ns 4 3 - - 8 118
4-2- 2 - 18 - 17 - 19 2 - -
tae2e 2 - 16 - 15 - W l l 2 - - ‘
4-3¢ 3 - 16 - 15 - “ 3 - -
Rise Time 13+ 3 - 22 - 21 - 23 o 4 3 - - 8
124 2 - 22 - 22 - 23 ns 4 2 - - 8
Fall Time 3 3 = 22 - 21 - 23 ns ) 3 = = []
2 2 - 22 - 2. - 23 s . 2 - - 8
*Indévidusily 1e31 each input applving Vi 0f Vi 10 the input undes test.
Vin TO CHANNEL &' Vout OR  Vout NOR
T0
CHANNEL S0-OHM TERMINATION TO GROUND
8 coax LOCATED IN EACH SCOPE CHANNEL INPUT
50 S0
weyt 00T Fm—————— y— I nv
GE::;SAEYM ———+ 0NV
tee
—{ET
w00 100 ﬁ | -
L —ft-¢| —ol te-
UMISED OUIPUTS COMIECTED 10 A S0- 0 input Pulse t+ =t—= 152 0.2ns

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

SP1662

The SP1662 comprises four 2-input NOR gating functions
in a single package. An intemal bias reference voltage
ensures that the threshold point remains in the centre of the
transition region over the temperature range-30°C to +85°C.

Input pulldown resistors eliminate the need to tie unused

SP1662

QUAD 2-INPUT NOR GATE

POSITIVE LOGIC

3
.
[
M I S p———
L]

inputs to Vee.
——0% v 2
T v o
13
. :):)f,_.s
FEATURES =4e8
OC Input Loading Factor = 1
. . DC Output Loading Factor = 70
8 Gate Switching Speed Ins Typ. toa = 0.9 15 typ. (510-0hm load)
0000- Compa s = 1.1 ns typ. (50-ohm load)
W EcLt . .. fible - Pp = 240 mW 1yp/pkg (No load)
M 509 Line Driving Capability Full Load Current, Iy = —25 mAd.c. max. DG16
B Operation With Unused I/Ps Open Circuit P—
B Low Supply Noise Generation '9. 1 Logic diagram
ABSOLUTE MAXIMUM RATINGS
APPLICATIONS Power supply voltage [Vcc —Vggl 8V
L Base input veltage OV to Vg
B Data Communications OJP source current < 40mA
@  Instrumentation Storage temperature —55°C to +150°C
M PCM Transmission Systems Junction operating temp. < +125°C
Vee
7 Tu 3 3
1
2| 80| nz 00
e ,
3

—C?

!

L

Vee

Fig. 2 Circuit diagram
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SP1662

ELECTRICAL CHARACTERISTICS

alee|ele
This ECL 1l circuit has been designed to meet the [91--1- -
dc specifications shown in the test table, after thermal
equiblirium has been established. The package should wle]nde w 4
be housed in a suitable heat sink or a transverse air ol il T Il il At e 1 i e
flow greater than 500 linear fpm should be maintained £
while the circuit is either in a test socket or mounted on 3 al s
a printed circuit board. Test procedures are shown for S HEHEIB AN A N N e
selected inputs and selected outputs. The other inputs HEEE] 3
and outputs are tested in a similar manner. Outputs are I L2
tested with a 50-ohm resistor to —2.0 Vdc. 2 2
s z
HE ; ‘;
<[5 i-=|||||||||.... Poalafa
52 1
g i
] <
flolalol W | € 3
SRR HEEI DA e
NN H
Tl B :
£12l=2[5 -] o] o] o3| eiels
NN > [
Lo L O "
3 =lol8l8leglesslesiese ...
giﬁs}' M EMEH BN E IR PE
L]
=
HAL |§§EE|§§ i b
o|* b4 o .
e
.
g inn ) sl
£
S ;
=l = 8
HEEEEL e 2%Lls
5 o 2 -
[
HMP
Vin HELEE vl v
COAXIAL CABLES . e AR
(EQUAL LENGTHS 500 ) HE N - 22i3ia
10 SCOPE § i
9 oo
HEORL vl
weer | rTTTTTTTT
PULSE GENERATOR E§E°" anfrnfanfos] Anjafs
INPUT PULSE
14+ =t—=15(02ns -
-
! 3 « |«
= \ )z [ .
T >+ Uofz [ 15 (3 | 24l
[}
1
1 t ]
[ J H g
UNUSED OUTPUTS CONNECTED TO A S0-OHM \2 * *g>
RESISTOR TO EARTH HEB 8 3| 5| &% s
H IR B
HER 8| & ML .
HEEE B IR
HE R L S
+inv HERRET “":3 LE|gEie 2 x! 3
HE Eo 5 5-— E- < oy
Vin = I
+0Nv
Vout
Fig. 3 Swil i

hing Time test cil
and wave forms at +25°
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Semiconductors

SP1664

SP1664

QUAD 2-INPUT OR GATE

The SP1664 comprises four 2-input OR gating functionsin
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 (-30°C to +85°C).

Input pulldown resistors eliminate the need to tie unused
inputs to Vee

FEATURES

Gate Switching Speed Ins Typ.

ECL 10000-Compatible

50Q Line Driving Capability

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

POSITIVE LOGIC

——0% Vo 2
% —O0s g

=1 o—
:D—’ O %!
—1>—
15—

2445

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

APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

Fig. 1 Logic diagram

]
]
-

Rz 50K

Fig. 2 Circuit diagram
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SP1664

ELECTRICAL CHARACTERISTICS

. H HEEESE L
This ECL Il circuit has been designed to meet the o<~~~ ~[~~]"-|% -
dc specifications shown in the test table, after thermal
equiblirium has been established. The package should 3'; sl Llelnleloo|ooloo|eo|~
be housed in a suitable heat sink or a transverse air N > ”?
flow greater than 500 linear fpm should be maintained S
while the circuit is either in a test socket or mounted on i - 3 E
a printed circuit board. Test procedures are shown for HEEiL 2 sl {rq )] elem
selected inputs and selected outputs. The other inputs o127 w2
and outputs are tested in a similar manner. Outputs are w H
tested with a 50-ohm resistor to —2.0 Vdc. 3 H
s H
E% ;gggsglllllll'ﬂll
FE IR
>
5 ¢ :
wl g
- _35!--||Q-||I'§
3| i
"RARHE .
LHEE MR 13
s[71%1° |5
$888 3leleloeleeleules
5§§5§ R ER P EMES 4L
L d
. glze| ls3
é!llg't:!;.llﬂ"! 2le
e~ i S A
I
8
= ; [RE RN} 1
Vi TO CHANNEL "A” Vout TO CHANNEL B~ E
=,L <%
=
z
________ - g | gg
INPUT v
PULSE GENERATOR - 2 ~
’ R L] g bt
L wf o ¢ "
r 1 §
. 3]
1 j:D_.l. 2 8] 1222288, .
] ] hrlrdl Aol ke
]

L O O L

TED TO A 50-OHM

L)
Under
Test
8
0
0

x| 4 <« |«
gl“.ssf; 3|33
3 > |> |2 |8

tar2e
14-2-
'2e

19,

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

Chavasteristic
Power Suppty Orarn Cutrent
Input Current

Logic 0
Threshold Voitage

Switching Times (50 N1 Load)
Propagation Delsy

Rise Time
Fall Time

*individuaily test each input 8ppilying V)i O V|| 10 input under test
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Q@ PLESSEY

Semiconductors

SP1666

DUAL CLOCKED R-S FLIP-FLOP

Two Set-Reset flip-flops in a single package which
require a clock input to enable the set-reset inputs. Internal POSITIVE LOGIC
input pull-down resistors eliminate the need to return
unused inputs to a negative voltage. s s O 2 oc input Loaging Factor
The device is useful as a high-speed dual storage element. L _ :: :,‘c‘:c‘:o's
c—8 L 3 DC Output Loading Factor = 70 (High Z)
TRUTH TABLE 7(Low2)
s 1A [ clam T R
[ [ [\] Qq 9 c Pp = 220 mW typ/pkg (No load—High Z)
(‘) g : " — s s " 230 mW typ/pkg (No load-Low Z)
(1] 1 1 o
1 1 1 N.D. DG16
¢ =Dontcare
N.D. = Not Defined Fig. 1 Logic diagram of SP1666

196k

Fig. 2 Circuit disgram
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SP1666

@ Ig is measured with no output pull-down resistors.

Vin1

Vin2

Vin3

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

@ Apply Sequentially:

Vin1 10 C (V|4 10 Vi)
Vin2 oS (Vi to Vi)

Vint to R (Vi to V)
Vin2 to S (VL to V) )

Vin1 10 C (Vi to V()
Vin2 to R (V|y to V||_)

Vint 10 S (Vi to Vi)
Vin2 1o R (V)4 to V)

@ADDW Vina to C (Vi to Vi)

@ Apply Vipz 10 S (Viq to V)

Fig. 3 Notes referred to in electrical characterstics

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

Vin

TO CHANNEL "A”

50-ohm coaxial cable.

Input pulses
by 2 pulse

generators :'
| o=

P! O—ag}

e

Plo—x

1
1
I
.
1
!
!
!
|
L

+20vdc

Vout
TO CHANNEL 8"
0 o

13

'\

S0

=

c Q
SP 1670
o []

100 100

Vin
TO CHANNEL A

+111v
4031V

+1nv
+0v

ﬁ

Fig. 4 Switching time test circuit

53




SP1666

o1

—l 's+3- —= tR+G+

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

c _Jtso'/. \ 7‘50'1. \
-
/S

- ‘c+a- - tcta+
e 50% 50°/%
[} ﬂ 50%%
- i
— 14 - tc+0-

Fig. 6! Switching time waveforms (clock to 0/5, switch ST in
opposite position to that shown in Fig.-4)
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SP1668

DUAL CLOCKED LATCH

This device is a Dual Clocked Latch/R-S Flip-Flop.
Whenever the Clock is low, the R-S inputs control the output

POSITIVE LOGIC

stage. Whenever the Clock is high, the output follows the s Voc1 = PIN 1 R
data (D) input. sl Vce 2 = PIN 16
S—° " o Vee = PIN 8
TR TABLE ’ ¢ R é 3 DC Input Loading Factor
sTRI1DTC IGm . ) DSR=1,C=06
0| 0o [0]Qn DC Output Loading Factor = 70
1 0 [} 0 1 22—
0 1 "] " o S ol—1s tpa = 1.6ns typ (510 ohm load)
1 1 [] 0 i = 1.8ns typ (50 ohm load)
[ ] (4] 1 0 ¢ —¢ [ “
[} [] 1 1 1 L] Po = 220mW typ/pkg (No load)
* Output stage not defined s DG16
@ Don't care Fig.1 Logic diagram of SP1668
c Vecz o @ VEE [} veer [} VEE a o c
92 8 3 Q6 77

(A N

| Pl
™

11

VEE

lL 15 Rz S0k

Fig.2 Circuit diagram
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@ I is measured with no output pulidown resistors.

@ Test voltage applied to pin under test.

@ Apply Sequentially:

@Applv Vin1 10 S (Viu to Vi ).

Vin1 0 R (Vi to Vi)

Vin2 to C (Viu ViL)
Vina to D (Vy to V)

H @Apply Vint to R (Vi to Vi)
Vint
L. .
_.l o\ asns Appiy Sequentially:  Vjnq t0 S (V) to V()
" Vin2 to C(ViH VL)
Vin2 I
L @ Apply Sequentially:  Vinq to R (Vi to V)
5 l'_ Vin2 10 C (Vi ViL)
H
]
L
25ns L—-
t=0 TEST
Fig. 3 Notes to in ical ch istics
Vin Vout
TO CHANNEL “A" TO CHANNEL"B"
coAX _mo COAX I cou
All input and output cables to
the scope are equal lengths of 50
50-ohm coaxial cable. T <2
atp a2
12 w2
4o 3 o o G2
Input pulses
S1 Ll S2 R2
by 2 pulse T
generators
o
P1 O———O,
]
K Vin
P2 4 50 COAX TO CHANNEL "A"
s1
100 100
o 1] old =t
= 5 SP1670 = e 200 =
L—(:l—<~ o (] ! —— +1NV
= P —/—\ —/_\— 403w
#1111V
P2
4/,_\ +031v

m

Fig. 4 Switching time test circuit

57




SP1668

S ]‘ 50 \

— ts+a+
[+ 50%

—e ts+3-  —f

[=1]

tR+G+

Fig. 5 Switching time waveforms (set/sset to Q/Q, switch S1 in
position shown in Fig. 3)

c 7 50% 7fso-/. \
1/ N

— tcta- — tctat
[} 50%% 50/

_/ 50% 50

- L'c +0+ —= tc+d@-

o

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

MASTER/SLAVE TYPE D FLIP-FLOP

The SP1670 is a D-type Master-Slave Flip-Flop designed
for use in high speed digital applications. Master-slave
construction renders the SP1670 relatively insensitive to the
shape of the clock waveform, since only the voltage levels at
the clock inputs control the transfer of information from data
input (D) to output.

When both clock inputs (C1 and C2) are in the low state,
the data input affects only the Master portion of the flip-fiop.
The data present in the Master is transferred to 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 flip-flop changes
on the positive transition of the clock puise.

While either C1 OR C2 is in the high state the Master (and
data input) is disabled.

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

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

FEATURES

Toggle Frequency > 300 MHz

ECL 10000-Compatible

509 Lire Driving Capability

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

APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

Fig. 2 Timing diagram

POSITIVE LOGIC

veer: PIN Y
Veez = PIN 16
VEg = PIN 8

DC Input Loading Factor = C1,C2=0.67 D=0.75 RS=15
DC Output Loading Factor = 70

Power Dissipation = 220 mW typical {No Load)

frog = 350 MHz typ DG16

Fig. 1 Logic diagram

TRUTH TABLE

R S D C Qp+
L H ¢ ¢ H
H L ¢ ) L
H H 3 ¢ N.D.
L L L L Q,
L L L | S L
L L L H Q,
L L H L Q,
L L H | H
L L H H Q,

¢ = Don’t Care

ND = Not Defined

C=C1+C2
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SP1670

ELECTRICAL CHARACTERISTICS

This  ECL U1 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 50% resistor to —2.0 volts.

TEST VOLTAGE VALUES

60

Wolts)
e | V v, 17 v, Vi
Temperature [ ViK max | Vit min | ViHA min | ViLa mex | VEE
300 [ 0875 11890 1 <7180 ECOEER.
+26°c| -0810 | 1,850 | -1.005 1485 | -62
+98°c[-0.700 | 1,830 | .1.025 1440 | 52
SP1870  Test Limits TEST VOLTAGE APPLIED TO PINS
e ~309C +28°C ~85°C LISTED BELOW: vee)
Choracteristic Symbol | Tort [ Min Max | Min Mex | Min Mox | Unit | Vi man ] Vit min | ViHA min | ViLA max ] VEE | P1 | P2 | P2 | Gra
Power Supply Drain g 8 - - - 48 - - mAdc 2,8 - — - 8 ~ - - 11,16
input Current liaw | # - - = 550 - - wAde 4 e . = 8 |- -1-[ne
5 - - 550 - - 5 - - - - -1-
9 - - 250 - - l 9 - - - ] N I
7 - 250 - - 7 - - - - -
" - - 270 - - " - - - - -|-
hay | 4 - - 05 - - - wAde 9 « = - 8 |- - 116
s - - - - - 9 5 - - -~ -1-
; - - l - - - : ; - - l - E - 1
7 - - - - - 9 ] - - - -
1 — - - - 9 1" - - o e
Logic 1" Vo | 2 | -1.045 | 0875 |-0.960 |-0.810 | -0.880 | -0.700 | voc ~ CERD) s = RERERERED
Outout Vortage 3 " 5.9 - - 1] e |-
AR AR A N R
3 - 49,11 — - s | 1] -
Logic ” VoL | 2 | 1890 [-1.650 |-1.850 | -1.620 | -1.830 | -1.575 | vac " 57 — - 8 |9 | ¢ 1,8
Outout Voitage 3 - 49,1 - - s | -
INENNRNEHE I EHEHE
3 Al 5,9 - - 4 7 —
Logic “1" Voma 2 -1.065 - -0.980 - -0.910 - Vac - a7 - - 8 9 - 5 1,96
Theesnold Voltage ] - - - " 59 - - I ]
2 - - - " 5,7 - - 4 - 9
3 - - - - - 4911 - - 5 - 7
2 - - - - 57 " - 4 9 -
3 - — - - 49 — 1 s |71 -
Logic “0" voLa 2 - -1.630 - 1.600 - -1.555 Vise " 5,7 - - 8 9 - 4 1108
Threshold Voitage 3 - - - - 4911 - - 7 - 5
2 - - - - a7 - - s | —1¢9
3 - - - " 59 - - a | -1
2 - - - - 47 - n 5 9 -
3 - — - 5.9 " - a7 |~
32 «20
Switching Parameters Min Mex | min | Mex | Min Mox Vde Ve
Clock 10 Output Detay 8424)92 ] 1o 2.7 1 25 11 29 s - - - - 8 |~ | = | ={1e
1See Figura 1) t9+2—| 92 - - - - - -1-
to+34| 9,3 - - - - PR (R
19+3-( 93 - - - - (D I
Set to Qutput Detay 5e2e | 82 - - - - - - -
(See Figure 2) 943 | 53 - - - — - -1 -
Reset 10 Outout Detay av2- | 42 - - - - -1 -] =
(See Figure 2} tae3e | 43 - - - - -] -] -
Output
Aise Time te3e| 23] 00 27 10 25 1.0 29 - - - - - -1 -
Fan Time 12.13-| 23| o8 21 06 19 06 23 - - - - -1 -1 -
(See Figure 2)
Ser Up Time e | 2 - - - 0.4 - - - - - - -] =1 -
(See Figure 3t ywagr | 2 - - - 05 — - - - - - - - -
Hold Time .| 2 - - - 03 - - - - - - [ R [
1See Figure 31 2 .- - - 05 ~ - - - - - -] -
Toggle Frequency 2 270 - 300 - 270 - Mhz - - — - - - - -
(See Figure 41
Al
LJ—»:
FSne] P gy
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+20vae

el S0 50
cLocx T
Ut PUSE
GENERATOR ™
OATA  @—
T Pase
GEmenaToR ™!
You|
L.d 08

Fig. 3 Propagation delay test circuit

s g\ Ao\ SN\
T '

o B o Hsenn \ /

Fig. 4 Clock delay waveforms at +25°C

.

Fig. 5 Set/reset delay waveform at +25°C

+20vac
0 | [se =
2
@ o eer Yeez
TP,
out
. ]
Tt —t
oPeN § — R _
- — 9
0o | |00 Vee 00
I
-32vee
ALL INPUT AND OUTPUT CABLES 10
THE SCOPE ARE EQUAL LENGTHS OF
50-OHM COAXIAL CABLE
Set-up and hold time test circuit
o
Py AW 0%
sanv
1wt ise
v
tPwz  cLOCK o

ony

Set-up time waveforms at +25°C

R
e OATA ku-. /
omy
KAy v

e
Pz CLOCK e,

sonv
I _/_\—m

Hold time weveforms st +25°C

Fig. 6 Set-up and hold time test circuit

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.
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+10vde

SINE WAE o
EE
N
:
.
Vous 2 o o) ‘ Yee
o
Yous |se
S IR
o -

Figures 9 and 10 illustrate minimum clock pulse width
recommended for reliable operation of the SP1670

Fig. 7 Toggle frequency test circuit

142 25"C

— ¢ 1 NV
CLOCK INPUT

[---+0 Vaus

|—+031v
oomd@ 00 MV 4N
- |

Fig. 8 Toggle frequency waveforms

The maximum toggle frequency of the SP1670
has been exceeded when either:
1. The output peak-to-peak voltage swing falls
below 600mV
OR
2. The device ceases to toggle (divide by two). VBias
is deﬁnaed by the test circuit Fig. 7 and by the waveform
inFig. 8.

[
| 3
— cuocx-
> Tl ?( Mo ew” 4 PO
8 T
Tless | THLE
1.0ns/0NV
Fig. 8 Minimum ‘down time’ to clock
(Output load = 502)
I
|
a2 S
> 3 +
3 T/
g [l
e
|

10ns/DIV.

Temperature —30°C +25°C +85°C

Vaias +0.660v | +0.710v | +0.765v

Table 1 Varistion of Vgi;ss with temperature
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Fig. 10 Minimum ‘up time’ to clock
(Output 10ad = 5052)




Operation of the Master-Slave Type D Flip-Flop

In the circuit of Figure 11 assume that initially Q, C, R,
S and D are at 0 levels and that Q is at the 1 level. Since the
clock is low, transistors TR3 and TR22 are conducting. In
the slave section only transistors TR25 and TR26 are in
series with TR22. The output of the slave section is fed
back to these two transistors in order to form a latch. Thus,
when the clock is low, the output state of the slave is
maintained. In the master section, the current path is
through TR3 and TR9.

Now assume that the data input goes high. The
high-input signal on the base of TR4 causes it to conduct,
and TR9 to turn off. The voltage drop across resistor RC1
causes a low-state voltage on the base and therefore on the
emitter of 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

SP1670

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 ina

provides a current path for the itter transistors

counting operation where the Q output is tied back to D).

TRS5, 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

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.

Yee . Vec

i me3 ™0

;J..,

e mse i re2 ol Jien| [z { ] el e r2e ey
3 36 &
e TRe 3| s ey 3
et P
y 0; 0§
co- Zus oL o?
8 :
. 0
n
° s
™ 0 55 ™22 T2y
Y ~§ Y
il
TRy

T
S
S —

ﬁL 14

—C—>
—C-

ee R = 50k Q

Fig. 11 SP1670 Circuit diagram
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Semiconductors

SP1672

SP1672

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 d in a p e compensated internal
bias which insures that the threshold point remains in the
centre of the transition region over the temperature range 2 .D c
(-30°C to +85°C). Input pulidown resistors eliminate the :
need  to tie unused inputs to VEE,

POSITIVE LOGIC

Pint
Pin 16
Pin8

veer
vecz
Vee

tpg = 1.1 0s type {510.0hm load)

= 1.3 ns typ (50-0hm load)

Pp = 220 mW typ/pkg (High 2)
250 mW typ/pkg (Low Z}

Full Load Current, I = ~26 mAdc max

DC tnput Loading Factor
A=10
B=0.75

'DG16

Fig. 1 Logic diagram of SP1672

scope are equal lengths of 50-ohi
‘ coaxial cable.
Vi TO CHANNEL A"

coax | | | Jcoax

INPUT
PULSE GENERATOR

;

1

l+=t—=1.510.:ij‘ ! i
o L
0Ny 100 had

1
+111 VO__T

(1) Apply Vin to input A
and +0.31V to input B

(2) Apply Vin to input A
and 1.11V to input B

All input and output cables to the

m

Vout TO CHANNEL'B"™

coax

Unused outputs connected to a 50-ohm resistor ground.

/—+|'||V

p—————+ 031V

i

ll—fg

i+
-

—

Vin Nso'/. 7
— - —ef
Condition(D) Veye 33 f
PROPAGATION DELAY """-
1+
567+
Condition®) Vguy 50%
10°,
JE P —od e

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

Semiconductors

SP1674

SP1674

TRIPLE 2-INPUT EXCLUSIVE-NOR GATE

This three gate array is designed to provide the positive
logic Exclusive-NOR function in high speed applications.
These devices contain a temperature compensated internal
bias which insures that the threshold point remains in the 3 .D <
centre of the transition region over the temperature range 5
{-30°C to +85°C). Input pulidown resistors eliminate the " ¢
need to tie unused inputs to VEE. 6 'D
11 C
7 lD ©
C=A‘B+A-B

POSITIVE LOGIC

Veer= Pin1
Veez= Pin16

“ Vee= Pin 8
tpg = 1.1 ns typ {510-0nm loac}

= 1.3 ns type (50-0hm load]

Pp = 220 mW typ/pkg (High Z)

Full Load Current, I = 25 mAdc max

DC Input Loading Factor

A=1.0
B=10.75
DG16

Fig. 1 Logic diagram of SP1674

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

Vin TO CRANNEL A"

weor -
PULSE GENERATOR - Al

t+=t—=15: 0.2ns
031V
+1 HVO*j

(1) Apply Vin to input A
and 111V to input B

{2) Apply Vin to input A
and +0.31V to input B

Vin

507
Condition® Voyt y
PROPAGATION DELAY

Vout TO CHANNEL'B"

Unused outputs connected to a 50-ohm resistor to ground

+031v

Condition® Vgt

—o{tes
90%.
50/
10%,
oot~ u
oot te -
. 90°%/
50%
10
—efres — -

Fig. 2 Switching time test circuit and waveforms at +25°C
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SP1692

S PLESSEY

Semiconductors

SP1692

QUAD LINE RECEIVER

Four differential amplifiers with emitter followers,
intended for use in sensing differential signals over

long lines.
Input pulldown resistors are not provided

‘
5

A VBB reference voltage is available on pin 9. ’ :1>_ .
5

veer = PIN 1
Veez: PIN 16
VEE = PIN 8

POSITIVE LOGIC

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

tog = 0.9 ns typ (510-ohm load)
= 1.1 ns typ (60-ohm load)

Pp = 220 mW typ/pkg (no load)
Full Load Current, I = —256 mAdc max

DG16

Fig. 1 Logic diagram of SP1692

©

Fig. 2 Circuit diagram
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@PI.ESSEY

Semiconductors

SP16F60

SP16F60

DUAL 4-INPUT OR/NOR GATE

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

FEATURES

M Gate Switching Speed 550ps Typ.

W ECL I and ECL 10K Compatible

B 500 Line Driving Capability

M Operation With Unused |/Ps Open Circuit
M Low Supply Noise Generation

B Pin and Power Compatible with SP1660
APPLICATIONS

W Data Communications

W Instrumentation

W PCM Transmission Systems

B Nucleonics

POSITIVE LOGIC

3L ¥5+6+7
2:L+5+6+7

DC input loading factor = 1

DC output loading factor = 70

tpd = 0.55ns typ. (50 Q load)

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

Full load current, IL = —25mA DC (max). DG16

Fig. 1 Logic diagram

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

Base input voltage
O/P source current
Storage temperature

OV to VEE
<40mA
—55°C to -150°C

Junction operating temperature < +125C

Yeez %ot

i

L

Vee

Fig. 2 Circuit diagram
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SP16F60

ELECTRICAL CHARACTERISTICS

This ECL Wl circuit has been designed to meet the
dc specifications shown in the test table, after thermat
equiblirium has been established. The package should
be housed in a suitable heat sink or a transverse air
flow greater than 500 linear fpm should be maintained
while the circuit is either in a test socket or mounted on
a printed circuit board. Test procedures are shown for
selected inputs and selected outputs. The other inputs

TEST VOLTAGE VALUES (V)

@Ten
and outputs are tested in a similar manner. Outputs are Temperature Vi mex | Vit min_| Vina min V.;'As...g. vﬁ
i - i — -30°C [-0876 180 [ -1515 5.
tested with a 50-ohm resistor to —2.0 Vdc. e one ST Y]
+85°C| -0.700 | 1830 | -1.025 | -1.440 -52
SP16F60 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under -30°C +25°C +85°C Vee
Test [ Min | Max | Min | Max | Min | Max [Units | Vikmax | Vit min | Vi min | Viea max | Vee (Gnd)
Power Supply Drain Current te 8 - - - 28 - - | ma - - - - 8 1,16
Tnput Current ot v = = ~ [ 30 | - — 1A - = = = B 1,16
oy - = — | o5 - - - | wA - N = = 8 T.16
NOR Logic 1 Vou 3 [-1.045]-0.875|-0.960|-0.810|~1.890|-0.700{ V 7 B = 8 .16
Output Voltage l l i l - 5 - - l i
- 6 _ -
- 7 _
NOR Logic 0 Vou 3 |-1.890|-1650]—1850|-1.620|-1.830|-1.575 | V 0 - - - 8 .16
Output Voltage 5 - - -
| IHEE
7 - -
OR Logic 1 Vou 2 |-1.045|-0.875|-0960|-0810}-0.890[-0.700 | V 4 - = 8 116
Output Voltage 5 - - -
] 1HEE
7 - - -
OR Logic 0 Vou 2 |-1.890| 1.650]-1.850|-1.620]-1.830]-1.575| Vv - a ” = 8 116
Output Voltage 1 l - 5 - - 1 l
_ 6 - -
_ 7 _
NOR Logic 1 Vowa 3 |-1.065| - [-osso| - |-0910] - v - - - a B 116
Threshold Voltage - - - - - - 5
IHENENENEEHEE
- - - - - - 7
NOR Logic 0 Voia 3 — 1830 - [-1600] - |-1555| Vv - = 2 - 1.16
Threshold Vottage - - - - - 5 -
IHAHARE SN
- - - - - 7 -
OR Logic 1 Voua 2 [-1065{ - |-0880| - [-0810f - v - - a - 1.16
Threshold Voltage - - - - - 5 -
T -]
_ _ _ _ _ 7 -
OR Logic 0 Voia 2 - |-1830] - [-1e00] - [-18s5] Vv - B - 4 8 116
Threshold Voltage - - - - - - 5
IHREHERNE RN
_ - - - - - 7
Switching Times (5052 Load) Typ | Max | Typ | Max | Typ | Max Puise in | Pulse Out 32V +2.0V
Propagation Delay [ 3 - — [ 055] 08 [ — - s [ 3 - - 3 T.16
ta-2- 2 - - - - 2 -
W2 2 - - 1 l - - 2 - -
w_3+ 3 - - - - 3 .- -
e Time Tov T 04 | 06 | = e 7 3 = = ¥ TS
20% to 80% ths 2 0.35| 06 - ns 4 2 - —~ 8 1,16
Fall Time t3- 3 0.4 06 - ns 4 3 = — 8 116
20% to 0% - 2 o3sf 06 | — | - | m 4 2 - - 8 116
* Individually test each input applying Vi or V4| 10 the input under test
ALL INPUT AND QUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS
OF 50-OHM COAXIAL CABLE
ViIN TO CHANNEL A Vout NOR  Vouy OR
Jrr— 1V
VIN
COAX +0v
tee
INPUT Your OF
T
PULSE '
GENERATOR
X i Your NOR
INPUT PULSE !

tezt-z05(201)ns
(20% 1080%)

UNUSED OQUTPUTS CONNECTED TO A SO-OHM
RESISTOR T0 EARTH

50-OHM TERMINATION TO GROUND
LOCATED IN EACH SCOPE CHANNEL INPUT

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



SP16F70

PLESSEY

Semiconductors

SP16F70

MASTER/SLAVE D TYPE FLIP-FLOP

The SP16F70 is a D-type Master-Slave Flip-Flop designed

for use in high speed digital applications. Master-slave POSITIVE LOGIC

construction renders the SP16F70 relatively insensitive to the

shape of the clock waveform, since only the voltage levels at 5s

the clock inputs control the transfer of information from data

input (D) to output. 1o _—_‘D .
When both clock inputs (C1 and C2) are in the low state, s

the data input affects only the Master portion of the flip-flop.

The data present in the Master is transferred to the Slave "o —if —35

when clock inputs (C1 OR C2) are taken from a low to a high

level. In other words, the output state of the flip-flop changes “r _._—-—]

on the positive transition of the clock pulse.
While either C1 OR C2 is in the high state the Master (and Voc1=PIN 1

data input) is disabled. Vec 2 = PIN 16
Asynchronous Set (S) and Reset (R) override Clock (C) Vee = PIN 8

and Data (D) inputs.

Input pulldown resistors eliminate the need to tie unused DG Input Loading Factor = C1, G2 =067 D = 075RS = 1.5

DC Output Loading Factor 70

inputs to Vee. Power Dissipation = 220mW typical (No Load)

fiog = 350MHz min DG16
FEATURES Fig. 1 Logic diagram
M Toggle Frequency >350MHz
B ECL 10000 Compatible
B 50qLine Driving Capability
M Operation With Unused |/Ps Open Circuit c__/_\_/_\_/_\
M Low Supply Noise Generation o —_—
APPLICATIONS
M Data Communications °m
B instrumentation
B PCM Transmission Systems ____/——\____/_—

Q

Fig. 2 Timing diagram

TRUTH TABLE

R S D C [
L H ® ® H
H L ¢ ¢ L
H H ¢ ¢ N.D.
L L L L Qn
L L L | /S L
L L L H Q,
L L H L Q,
L L e H
L L H H Q,

¢ = Don’t Care

ND = Not Defined

c=C1+C2
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SP16F70

ELECTRICAL CHARACTERISTICS

This  ECL I 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 508 resistor to —2.0 volts.

TEST VOLTAGE VALUES
(Vohs!
@ Tost v, v
Temperature | Vir max | ViL min | ViMA min | ViLA max | VEE
-30°c| 0875 | -1.890 | -1.180 515 83
«28°c| -0810 | 1850 | -1.095 - 5.2
~98%|{ -0700 | -1830 | -vo75 Sl440 ]-52
” Test Limits TEST VOLVAGE APPLIED TO PINS
naer -30%C 228°C +889¢ LISTEO BELOW: vee!
Cheracterntic Symbo! | Test [ Min Max | Win Mon [ Min Mox 1 Unit | Vit mex | ViU min | ViMA min | VitAmex | VEE | P1 | P2 | P2 | Gna
Power Supoly Orain Te O = = = 3 = — | mAdc | 79 - - 8 |- |- - .6
Input Current linw - - - 950 - - wAdc 4 - - - [} p - P ERT]
5 - - - 550 - - s - - - - -
[] - - - 250 - - 9 - - - - -1-
’ - - - 250 - - 7 - - - - - -
n - - - 270 - - " - - - - | -1 -
Tne | & - — 05 P - = wAgC 9 . = = 8 |- -]-].%
s - - - - - 9 5 - - - - -
] - - - - - 7 9 - - -1 -1 -
T - - - - - 9 7 - - - - -
" — - - - A 9 " — - -1 -1-
Logic "1™ VoM 2 | -1.045 |.0875 [-0.960 | -0.810 | -0.8! -0. vac - an - - 8 9 5 - | e
Qutput Voitage 3 " 5.9 - - 7 4 -
mnnnnnnEarEEIHEE
3 - 49,1 — - s | 1| -
Loge 0" vou 2 [-1.890 [-1.650 |[.1.850 [-1.620 | -1.830 | -1.575 | vac " 57 - - 8 9 . - [e
Output Vortage 3 - 49,1 - - 7 5 -
UL T e e ] D
3 " 5,9 - — a7 ] -
Togic 1" Voma | 2 | -1.065 - |©9%0 | - [-0910 = vac ~ CERT] = = 8 |9 | -] 5 |16
Threshola Voltage 3 - - = " 59 - - 7 - 4
? - - - " 5.7 - - PR I
3 - - - - 49,14 - - s |- |
2 - - - - 5,7 " - a«f9 |-
3 - - - - 43 — " s | 7] -
Logic "0" voLa | 2 - 1,630 — 1.600 - 1.565 Ve " 57 - - 8 9 - 4 (108
Thresho'd Voitage 3 - - . - - 49,1 - - 7 - 5
2 - - - - ant - - 5 - 9
3 - - - " 5.9 - - a| -1
2 - - - - a7 ~ " s |9 |-
3 - - - - 59 " - . 7 -
.32 *20
Swirching Paramersrs. Min Max Min Max Min Max Vde Vde
Clack 10 OUtput Detay 1942+ 192 | 10 2.7 [ 25 NI 29 ~ - - - - 8 - -] =]
1942 92 - - - - - -1 =
o434+ 9.3 - - - - -1 -1-
19+3- 93 - - - - el B
Set 10 Outout Detay 502+ | 82 - - - - - - -
5e3- {83 - - - - - -~
Reset 10 Outout Detay 1ae2. | a2 - - - - P S
taeze | 43 - - - - -1 =1 -
Outout
Rise Time t2e0e | 23 | 09 27 10 25 1.0 29 - - - - -] - -
Ean Time .03.| 23] o8 29 06 19 06 23 - - - - -7 -
Set Up Tume 2 - - - 0.4 - - - 3 - - P R
H - - - 05 - - - 6 - - -1 -1 -
Hoin Time 2 - - 03 - - - 6 - - - - -
2 - - - os — - - 6 - - -1 -1 -
Toggie Frequency 2 350 - 350 - 350 - Mhz - - - - - - - -
Vin m._l—
ViL min
Vin
Vi
Vina
viu
28] - g,
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Semiconductors

SP9131

SP9131

520 MHz DUAL TYPE D MASTER SLAVE FLIP-FLOP

The SP9131 is a dual master slave type D flip-flop which
is pin-for-pin compatible with the 1ECL10131, but with
improved dynamic performance and increased power

dissipation.
R-S TRUTH TABLE
R S Q, +1
L L Q.
L H H
H L L
H H N.D.
CLOCKED TRUTH TABLE
C D Qn +1
L ° Qn
H L L
H H H
%-: %Qntc Care Pp=364mW
=Ce+lc. froq = 520MHz (t
A clock H is a clock transition Tog (typ)
from a low to a high state.
$1 5 ————————-—1
Dy 7 o p—2
T
]
Veet = Pin 1
Rt 4 — Vcez= Pin 16
cc 9 — Vee= Pin 8
R2 13 ~—
Te2 1 —-—L:D oz *
02 0 —————§  ax}—15
s 12— 1

Fig. 1 Logic diagram

75



“80j0u 1noyim aBueyd 0} 133igns 818 SUONEINIIEdS PUR UOHRUOJUI BIURADE S SIY|

g
(9 uid) indur 37 8y 01 paydde uaaq sey osiNd 3301 © Maye PaINSEeW 8Q O) j9AS] INAING .
ow pip—
'159) Japun ud O} U VA Ajdde JIndut 4oRe ISel Ajenpiaipuy,
9L 8 z . 9 - - HANf | — | — oes| — | —z soy | (xew) Aduenbaiy 9880)
9l 8 z L9 - - sul —| =1 zo|— -1 -]t o sw POH
9Ll 8 z L9 - - sl = —| ot} — -1 -] i owiy deg
vl €1 - 6 - - 1 =Tvw | -n-en
€ v - g - - - =1 ¢ —en
St £t - [] - - = —={ st | —s-eu
oLl 8 z v - - su - - ot - —jz —n Aeag uoueBedoig
nduy 1esey
vl ¢ - 6 - - -1 ~| o | -n-m
€ g - - - - - —| ¢ -€-6
St i1} - 9 - - - —| st “si-z1
9 8 z S - - su - = ot -] -]z -9 Aejeq uonebedosg
nduj o
4 [ - - i - |z -a| (%0801 0z) suny s
z 6 - L - - ol -1 -l ~a| (%08 01 07) awy sty
z 9 - - il -1 -z —z-9
z 9 - L - - - -z srem
z 6 - L - - - -z -8
oL 8 z 6 = - suf  —f =1 —Jot - -1z -8 Aejeq uonebedory
nduj 3oy
9PA0'ZHOPAZE+{ InO uj pA UL soun) BUKIUMS |
sind osing
suL 8 6 1 -~ - opAlsest-[  —fegw | — | —jsso- [ —|.g 9BeWOA ploysRIyL
sl 8 - s -~ - PAfgesL-[  — (et | — | —jeser- | —~| € vioa .0.. 1607
oLl 8 6 L - - wAl —| 160-| —| — 860" — |80'L- [ .2 9BelOA proyseiy
-1yt 8 - S - - PA —[e0-| —| — [860 = |801-| 2 VHOA| .1, 2807
sLl 8 - - - L 9PAISLO'L- G281 [S9'L- | — [oB'1-{s9's- |egL- | L€ * eBayo Inding
EINY 8 - - - s WA[SI9L-[eza'L- [S9'L- [ — [a8'1-{seo'L- 68t | € 08 .0.. %007
si'L 8 - - - ¢ PA| 0L'0-| 68°0- [ 180- | — (960-| 680 [90'L- | -Z #Beiyop indinQ
EINS 8 - - - s 3PA{ 020-| 680 | 18°0- | — |960-| 680 |90t~ | Z HOA b, 9607
9Ll 8 - - - - sy~ —| —f~1 g0l —| —Lleve
'L 8 = — - - apy| — — —[—1 so - e X 14 | uewnd eBewesy andug
= - - [ -1 —jow| -] = =| —|s
= - - L = —foe|—-] - -1 —|¢
- = - 9 -} —| oot -1 =] -9
- - - S = —|oo9|~-| =} —-| —|s
9Lt 8 — - -~ v vl —| —loos|—{ -t —| —|v oy wauny induy
9Lt 8 - - — - pyw] — | sgloe| =] —| —| s 3 iweun) Aiddng lemay
puo EETN A | U vHIp LR TY A wun| xew| uin | xepy | dALfuiwy | xepy| i) Isey |joquiag 2ISLINININYY
{99A) Jepun
9 s8+ 2 szt J0e- | ud
:MO738 Q31S1 SNid O1 Q3ddV 3IDVLI0A
- - Sjwi isel LEL6dS
zs— | ovvi- | seot- | szgi- oLo-
zs— | Sivi- | soii— 68'1— 180- mw.ﬁ
75~ | 0051— | sozi- | es e J8uuEw
¢ 680 Ieiedwel pWES BY) Ul Pa)se} are syndino pue sindup JByio eyL
337 | mwvip |oumwnig | oweap | cewip ‘INdino auo pue Jndul auo AJuo 10§ UMOYS are saINpacosd
(SHOA) 1591 'SHOA0'Z~ O} J0iSIsal wyo-0G e ybnosyy pejeujuusy
S$3INIVA 39VLI0A 1§31 ale musnwso ‘Paulejutew S Nd4 Jeeull 006 ueyl J01e018

MO} Jfe 9SIBASUEI)} B PUEB preoq JINoa pejulid e uo pajunow
10 19%00S 158} B Ul SI }INdND By} "PAYSIJeIS® UBSq Sey
wnuqyiinbe [euuay) Jeje ‘ajqe) }Sa} Y} Ul UMOYS SUOHEDY
-10ads D@ ey} 198w 0} paubisap useq sey HNoIO yoe3

SOILSIHILOVHVHO TVIOIHLD31d @

SP9131



SP9131

Ta=258°C
— 4t NY
o \/\/\/\/\/\/\
=== 40 7t Vpuag
|——t0. 21V
QORT $00 MV MIN
ouTPUT
50-ohm termination 10
ground located in each
scope channel input.
All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be <} inch from TPin to input pin
and TPout to output pin.
Fig. 2 Toggle frequency test circuit
Ve Year Yoz Vour
20 vou
T | Zen o
e = g 50-ohm termination to
' ground located in each
W——-l N scope channel input.
¢ le : : Al input and output cables to the
crocx ¢ ° © Vaniicd scope are equal lengths of 50-ohm
o——{¢ coaxial cable. Wire length should
oyt L " N be < inch from TPin to input pin
o K of——o and TPout to output pin.
u

input Pulse o———-I «

t+=t—=10ns+0.2ns L
(20 to 80%) /-7,/;

Vegs-3ive

:
ot e —any | -
-n o f l
\ v JaTI
| uw
- __/
5 o e —cemiv o
5y —ol e - ted.

| -
e e,

"y - NOTE:
i ! - tsewp is the minimum time before the positive
0 Ot ! transition of the clock pulse (C) that information must

. il -l |t be present at the data input (D).
) thold is the minimum time after the positive transi-
- - tion of the clock pulse (C) that information must

remain unchanged at the data input (D).

Fig. 3 Switching time test circuit and waveforms at +25C
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SP9680

‘ @PI.ESSEY

Semiconductors

SP9680

ULTRA FAST COMPARATOR

The SP9680 is an ultra fast comparator manufactured
using a high performance bipolar process which makes

possible very short propagation delays (2.4ns typ.). Vee (450 [ af]6ROUND 1
The circuit has differential inputs and complementary NON-INV. INPUT [ orouno 2

ECL outputs, capable of driving 50 Q lines. . et (e [ Fourpur
The device is manufactured in a low cost mini-dip v (52 P

package and is intended as an alternative to the faster o (=52 o

SP9685 in applications where performance premium DP8
and the latch facility are not required.

Fig. 1 Pin connections

FEATURES
B Propagation Delay 2.4ns Typ. T ’ 5 oureur
B Complementary ECL Outputs et S o oo
B 500 Line Driving Capability ineuT
B Excelient Common Mode Rejection i
B 8-Lead Plastic Package o
QUICK REFERENCE DATA oconn reostors oe e, Thoe resiors
may be in the range of 50-200 Q connected to
W Supply Voltages +5, =62V 2.0V or 200-2000 Q connected to —5.2V.
W Operating Temperature Range —30°C to rra. 2 Fanctional diagram
+70°C
GROUND2
vce . T
eyt 3
REF D ﬂ 8 GROUND 1
TO PIN 7 SZ SZ 6 3
r =R & 5o
Y
A4

Vee

Fig. 3 SP9680 circuit diagram
79




SP9680

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated) :

Tamb = 25°C

Vee = 5.00V + 0.25V
Vee = —5.2V + 0.25V
RL=50Q

Vr = —2.0V (See Fig. 2)

Characteristic Value Units Conditions
Min. Typ. Max.
Input offset voltage —6 +6 mV Rs <100Q
Input bias current 20 40 HA
Input offset current 10 HA
Supply current lcc 18 25 mA
lee 22 35 mA

'll'otal power dissipation %00 300 mwW
nput to Q output dela .4 4 ns .
Ingut to O output dela¥ 24 4 ns } 100mV pulse,10mV overdrive
Common mode range -2 +2 v
Common mode rejection ratio 80 dB
Output logic levels

Output HIGH —0.96 -081| V

Output LOW —1.85 —165| V
Input capacitance 35 pF
Input resistance 50 kQ
Operating temperature range —-30 +70 °C

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage Vcc +6V
Negative supply voltage Vee —6V

Output current 30mA
Input voltage 5V

Differential input voltage -5V

Storage temperature —55°C to +125°C
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Semiconductors

SP9685

SP9685

ULTRA FAST COMPARATOR

The SP9685 is an ultra-fast comparator manufactured
with a high performance bipolar process which makes
possible very short propagation delays (2.2ns typ.).
The circuit has differential inputs and complementary
outputs fully compatible with ECL logic levels. The
output cumrent capability is adequate for driving
50 Q terminated transmission lines. The high resolution
available makes the device ideally suited to analogue-
to-digital signal processing applications.

A latch function is provided to allow the comparator
to be used in a sample-hold mode. When the latch
enable input is ECL high, the comparator functions
normally. When the latch enable is driven low, the
outputs are forced to an unambiguous ECL logic state
dependent on the input conditions at the time of the
latch input transition. If the latch function is not used,
the latch enable may be connected to ground.

The device is pin compatible with the AM685 but
operates from conventional +5V and —5.2V rails.

FEATURES

Propagation Delay 2.2ns typ.

Latch Set-up Time 1ns max.
Complementary ECL Outputs

50Q Line Driving Capability

Excellent Common Mode Rejection

Pin Compatible with AM685 — But Faster

QUICK REFERENCE DATA

M. Supply voltages +5V, —5.2V
M Operating temperature range
—30°C to +85°C

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage 6V
Negative supply voltage —6V
Output current 30mA
Input voltage +5V
Differential input voltage +5V
Power dissipation 300mwW
Storage —55°C to +150°C

Lead temperature (soldering 60 sec) 300°C

On metal package, pin 5 is connected to case. On DIP
pin 8 is connected to case

Fig. 1 Pin connections

NON INVERTING »
INPUT \> a outPut
ERT
I"I’IPU’V“ T 0 ouTPUT
l tl Fl
LATCH ENABLE vi
The outputs are open h ]
i are ired. These resi may be in the range

of 50-200Q) connected to -2.0V or 200-2000£) connected

to 5.2V

Fig. 2 Functional diagram
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SP9685
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Tame =25°C
Vce = +5.0V £.25V
Vee = —5.2V +.26V

RL=500Q
Value
Characteristic Min. Typ. Max Units Conditions
Input offset voltage -5 +5 mV Rs <100Q
Input bias current 10 20 uA
Input offset current 5 vA
Supply currents lcc 19 23 mA
lee 23 34 mA

Total power dissipation 210 300 mW
Min. latch set-up time(ts) 0.5 1 ns
Input to Q output delay (tpd) 2.2 3 ns
Input to Q output delay(tpd) 22 3 ns 100 mV pulse
Latch to Q delay tpa(E) 25 3 ns 10 mV overdrive
Latch to Q delay tpd(E) 25 3 ns
Min. latch pulse width tow(E) 2 3 ns
Min. hold time (tn) 1 ns
Common mode range —25 +25 \
Input capacitance 3 pF
Input resistance 60 kQ
Output logic levels

Output High — .96 - .81 \) At nominal supply

Nutput Low -1.85 —1.65 v voltages, see Fig. 4
Common mode rejection ratio 80 dB
Supply voltage rejection ratio 60 dB

COMPARE

LATCH

ENABLE

OIFFERENTIAL

INPUT
VOLTAGE

Fig. 3 Timing diagram

OPERATING NOTES
Timing diagram

The timing diagram, Figure 3, shows in graphic form
a sequence of events in the SP9685. It should not be
interpreted as ‘typical’ in that several parameters are
multi-valued and the worst case conditions are
illustrated. The top line shows two latch enable puises,
high for ‘compare’, and low for latch. The first pulse
is used to highlight the ‘compare’ function, where part
of the input action takes place in the compare mode.
The leading edge of the input signal, here illustrated as
a large amplitude, small overdrive pulse switches
the comparator over after a time tpd. Output Q and a

82

transitions are essentially similar in timing. The input
signal must occur at a time ts before the latch falling
edge, and must be maintained for a time th after the
latch falling edge, in order to be acquired. After th, the
output ignores the input status until the latch is again
strobed. A minimum fatch pulse width tow(e) is required
for the strobe operation, and the output transitions
occur after a time tpd(e).

Measurement of propagation and latch delays

A simple test circuit is shown in Figure 4. The
operating sequence is:

1. Power up and apply input and latch signals.
Input =100mV square wave, latch ECL levels.
Connect monitoring scope(s).

2. Select ‘offset null’.



SP9685

3. Adjust offset null potentiometer for an output
which switches evenly between states on clock
pulses. 60
4. Measure input/output and latch/output delays at I~
5mV offset, 10mV offset and 25mV offset. I~
50
3 \
+5v B 40 !
=z
& 5
NON-INVERTING .
MONITOR INPUT 1 M |
) A 20
o o 90 1050a [
28 MEASURING
T 1O system ! ;
l 10 1
50 il
:n L2 150 150 \
-sv 52y 30 50 100 200 300 w00
LATCH FREQUENCY (MHz)
INPUT
+5V o
ok | [2sk] sox Fig. 5 Open loop gain as a function of frequency
2?, NIV Smy MONITOR
ONULL ELECTRICAL LENGTHS
Tk W0k L=l2+ 1y
OFFSET
NulL
3
-52v +125°C
Fig. 4 SP9§85 test circuit —-g asec
- T
3 H ~-55°C
| AR
+125°C a8 |
I z } -
\ +25° e :
e S E
-55°C E—| 2 !
? a 4
o
o
a I i

o s 10 ” 20 25
OVERDRIVE (mV)

PROPAGATION DELAY (ns)

Fig. 7 Propagation delay. input to output as a function overdrive

[ H 10 15 20 25
OVERDRIVE (mV)

Fig. 6 Propagation delay, latch to output as a function of overdrive

2 2

£ §
- 1 n = ; 11—
% 5 V/ \‘ %
5 ﬁ"v === T~ S - P 4 125¢
——— g
v /// /fmv ~ “ bl 25 E—
= e “5s¢
0 0
-5s -35 =15 5 25 45 [ 85 05 125 s 0 25
TEMPERATURE (°C) OVERDRIVE (mV}

Fig. 8 Set-up time as a function of temperature Fig. 9 Set-up time as a function of input overdrive
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o
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Fig. 10 Propagation delay. input to output as a
function of temperature
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Fig. 12 Output rise and fall times as a function of temperature
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o) PLESSEY

Semiconductors

SP9687

ULTRA FAST DUAL COMPARATOR

The SP9687 is an ultra-fast, dual comparator
manufactured with a high performance bipolar process
which makes possible very short propagation delays
(2.2ns typ.). The circuit has differential inputs and
complementary outputs fully compatible with ECL
logic levels. The output current capability is adequate
for driving 50Q terminated transmission lines. The high
resolution available makes the device ideally suited to
analogue-to-digital signal processing applications.

A latch function is provided to allow the comparator
to operate in the follow-hold or sample-hold mode.
The latch function inputs are intended to be driven from
the complementary outputs of a standard ECL gate. If
LE is high,and LE is low, the comparator function is in
operation. When LE is driven low and LE high, the
outputs are locked into the logical states at the time of
arrival of the latch signal. if the latch function is not used,
LE must be connected to ground.

The device is pin compatible with the AM687 and
operates from conventional +5V and —5.2V rails.

FEATURES

Propagation Delay 2.2ns Typ.

Latch Set-up Time 1ns max.
Complementary ECL Outputs

600 Line Driving Capability

Excellent Common Mode Rejection

Pin Compatible with AM687 — But Faster

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage 6V
Negative supply voltage —6V
Qutput current 30mA
Input voltage +5V
Differential input voltage +5V
Power dissipation 590mW
Storage —55°C to +125°C

Lead temperature (soldering 60 sec) 300°C

OPERATING NOTES
Timing diagram

The timing diagram, Figure 3, shows in graphic form
a sequence of events in the SP9687. It should not be
interpreted as ‘typical’ in that several parameters are
multi-valued and the worst case conditions are
illustrated. The top line shows two latch enable pulses,
high for ‘compare’, and low for latch. The first pulse
is used to highlight the ‘compare’ function, where part
of the input action takes place in the compare mode.
The leading edge of the input signal, here illustrated as
a large amplitude, small overdrive pulse, switches

aoureyt ] [ a ourpur
Boureut f} (] T outpyt
GROUND ] } GRouno

INVERTING /P ] {] INVERTING I/P

NON-INVERTING I/P (= <11 NON-INVERTING I/P

DG16

Fig. 1 Pin connections

LATCH LATCH
ENABLE ENABLE
NON INV

NPUT ©

W
INPYT

The outputs are open emitters, therefore external
pulldown resistors are required. These resistors
may be in the range of 50-200 Q connected to
—2.0V or 200-2000 Q connected to —5.2V.

Fig. 2 Functional diagram

QUICK REFERENCE DATA

B Supply voltages +5V, —5.2V

I Operating temperature range —30°C to +85°C

the comparator over after a time tpd. Output Q and a
transitions are essentially similar in timing. The input
signal must occur at a time ts before the latch falling
edge, and must be maintained for a time tn after the
latch_falling edge, in order to be acquired. After tn, the
output ignores the input status until the latch is again
strobed. A minimum latch pulse with tow(e) is required
for the strobe operation, and_the output transitions
occur after a time tod (). The LE input is omitted for
clarity.
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Tams =25°C
Veec = +5.00V +.25V
Vee = —5.20V +.25V

RL=50Q
V= —-2.0V
Ch teristi Value Unit Conditi
aracteristi nits ns
stie Min. Typ. Max. ! onditio
Input offset voltage -5 +5 mvV Rs <100Q
Input bias current 5 20 A
Input offset current 1 5 wA
Supply currents lcc 30 46 mA
lee 54 68 mA } Note 3 -

Total power dissipation 430 590 mw Nominal conditions
Min. iatch set-up time (ts) 0.5 1 ns Notes 1,2
Input to Q output delay (tpa) 2.2 3 ns } 100 mV pulse note 1
Input to Q output delay (tpa) 2.2 3 ns 10 mV overdrive }
Latch to Q delay tps(E) ) 2.5 3 ns } Notes 1.2
Latch to Q delay tpd(E) 2.5 3 ns es
Min. latch pulse width tpw(E) 2 3 ns
Min. hold time (tn) 1 ns
Common mode range -25 +25 v
Input capacitance 3 pF
Input resistance 60 kQ
Output logic levels

Output High — .96 — .81 \ At nominal supply

Output Low —1.85 -1.65 ') voltages
Operating temperature range —30° +85° °C
Common mode rejection ratio 80 dB
Supply voltage rejection ratio 60 dB

NOTES

1. These measurements are defined under conditions of a +100mV pulse with —10mV overdrive. The relationship between overdrive
and delay is illustrated in Figs. 6 to 8.

2. Switching measurements involving the latch are particularly difficult to perform and cannot be tested in production. Circuit analysis
shows that at least 95% of devices will meet these specifications.

3. Refers to the entire package. Other data in this table applies to each half device.

COMPARE

LATCH
ENABLE

DIFFERENTIAL
INPUT
VOLTAGE

tpa (€}

Fig. 3 Timing diagram
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PERFORMANCE CURVES

Unless otherwise specified, standard conditions for all curves are Tame = 25°C, Vcc = 5.0V,
Vee = —5.2V

’ 1
“ \ 1
\\\ = \ +25°C
50 ‘:' 2 -55°C [ —
>
@ =
© 40 \ o)
- =]
z z
\: 30 =
<
2, |
a
» 2
a
"
. [
30 50 00 20 300 400 o 5 10 15 20 25
FREQUENCY (MHz) OVERDRIVE (mV)
Fig. 4 Open loop gain as a function of frequency Fig. 5 Propagation delay. latch to output as a function of overdrive
3 2
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— L v
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= ¥ ‘
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] E
- — H125¢
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= A +25° ~
a9 T
8 .
T -85
°
s © 25
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° s 0 5 20 5 . . . B 3
OVERDRIVE (mV} Fig. 7 Set-up time as a function of input overdrive
Fig. 6 Propagation delay. input to output as a function of overdrive
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Fig. 8 Set-up time as a function of temperature TEMPERATURE (°C)

Fig. 9 Propagation delay, input to output as a function
of temperature 87
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SP9750

S PLESSEY

Semiconductors

SP9750

HIGH SPEED COMPARATOR

The SP9750 is a high speed comparator with a latch
circuit and other facilities intended for use in the con-
struction of 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

W Latch Set-up Time 2ns Max.

B Max. Input Offset Voltage  5mV

W Propagation Delay 3ns (Typ.)

B ECL Compatible

B Comparator Output Gating

B Wired OR Decoding for 4 Bits

B Current Output Settling to 0.2% in 8ns

ABSOLUTE MAXIMUM RATINGS
Positive supply voltage +5.5V
Negative supply voltage --5.6V
Reference supply voitage —8.5V
Reference current output 15 mA
Input voltage +4V
Differential input voltage +6V
Power dissipation 500 mW

Operating temperature range —30°C to +85°C
Storage temperature range —65°C to +150°C
Lead temperature (soldering 30 sec)

300°C
Logic input voltages to gate and latch Vee to O

DG16
Fig. 1 Pin connections
Rext
SWITCHED ANALOGUE
CURRENT | . outPur
SOURCE CURRENT
Io

INPUT
| S Y

WIRED-0R
DECODING

LATCH ECL GATE
WPUT INPUT
@1 102]03 |0,
——
DECODED

OIGITAL
ouTPuT

Fig. 2 Block diagram of SP3750

LATCH

INPUT

— = —— 5%

OVERORIVE Vop

Qp OUTPUT

DEFINITION OF TERMS

________ YOS ¢, Minimum set up time — the minimum time
before the latch positive edge that the input
:‘mn be in a given state for acquisition to take

ace.

th Minimum hold time — the minimum time after
the latch positive edge that the input must
remain in one state for acquisition to take
place

t. Minimum latch enable pulse width — the
minimum time for which the latch must
remain low for acquisition to take place

1o OUTPUT

Fig. 3 Timing diagram SP9750 89
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tame = +25°C
Vce = +5V 1+0.25V
Vee = —5.2V +0.25V

VRer = —8V
Characteristic Value Units Conditions
Min. Typ. Max
Input offset voltage —5 +5 mV
Input bias current 25 bA
Input offset current 5 WA
Supply currents Vce 16 20 mA
VEee 35 42 mA
VRer 14 18 mA
Total power dissipation 390 470 mwW
Analogue O/P current ‘on’ 5 mA See operating note 1
Analogue O/P current ‘off’ 5 A +5Von pin 8.
Precision current stability 20 ppm/°C Also depends on Rexr
Min. latch set-up time (ts) 2 ns See operating note 2
Input to Qo O/P delay (tpd (Qo)) 3 45 ns Vin =100 mV, 25 mV
over drive, 50Q load
Input to lo delay (tpd (lo)) 3 4.5 ns on |, to O volts (Note 3)
Delay gate input to Qi-4 high 1.5 25 ns :
Delay gate input to Q1-4 low 1.5 25 ns } See operating note 4
Latch to lo (tpd (Llo))
between 50% points 3 4.5 ns
to 1% settling 4 8 ns } See operating note 5
to 0.2% settling 8 12 ns
Min. hold time ty 1 ns
Min latch pulse width (tv) 2 ns
Common mode range —2.5V +25V| V
Diff. mode range 5 v
Node capacitance |, 35 pf
Node capacitance analogue input 3 pf
Input resistance 60 KQ
Output logic levels
Logic ‘1" —.98 -078| V Vce = +5V, Vee =—5.2V
Logic ‘0’ -1.85 -1.6 v RL = 220Q to -2V
wores GENERAL DESCRIPTION
1 Gp-4 ALL SAME LENGTH S0a TRACK @V GATE

7 Lzt

ALL_OUTPUTS OF Q-4 (PINS 6561112)
300 50aLINE 10 50n

AN L0AD

MON MON

-8V

)n; To OUTRUT

Fig. 4 test circuit
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The SP9750 is a fast comparator combined with a
latch facility which allows the device to be operated in
the sample and hold mode.

When the latch is ‘low’ the comparator is in the
‘follow” mode, and when the latch is driven ‘high’ the
output is locked in the existing state. The latch circuitry
will therefore always produce a decision on the input
state. '

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 function, the gain approaches infinity
during the latch cycle, thereby ensuring 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. An ECL compatible gating function for simplified
multi-comparator output logic.

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

:}.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 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 type.

The philosophy adopted in the SP9750 makes
possible the construction of ultra-fast, high accuracy
parallel-series-parallel converters by integrating a
significant portion 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.

OPERATING NOTES

1. The analogue output current (lo) is set by means
of an external setting resistor (Rext) and is equal to the
reference voltage on Pin 9 ( —8V nominal), divided by
2 x Rext. The accuracy of this reference voltage must
be consistent with the conversion accuracy required.
The output (Pin 8) compliance is —0.8V to +5.0 volts
for correct operation.

2. This parameter is defined with +100 mV input
and —10 mV overdrive, corrected to take account of the
comparator offset, i.e. the switching threshold effecti-
vely is at OV on the input waveform. The relationship
between setup time and overdrive is shown in Fig.7.
The test circuit diagram, Fig. 4 indicates a method of
performing this test.

3. Due to the relatively low gain of the comparator in
the unlatched state, propagation measurements are
defined with a 25 mV overdrive. The relationship
between overdrive and delay is shown in Figs.5and 6.

Performance curves. Unless otherwise specified, dard

Vrer=—8.0V, lo load = 50Q)
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Fig.7 T,v. overdrive setup time

SP9750

4. The gate input accepts an ECL drive. The outputs
Q1 to Qs are active when the gate input is at an ECL
‘low’ level, ( —1.75V) and are switched by the internal
circuitry. A ‘high’ gate input ( — 0.9 V) switches the
outputs to ‘low’, allowing the bussing of multiple
devices onto the Q1 — Qa rails.

5. Output settling times are measured at 10 mV
overdrive conditions ; larger overdrives produce shorter
delays.

6. The test arrangement shown in Fig. 4 provides for
a simple dynamic test of the SP9750 functions. When
the switch is in position 1, the input offset voltage is
nulled with the potentiometer, a condition detected by
observing the output to be at the mid-point of its range
(lo or Qo). The latch must be ‘low’ for this measure-
ment. The offset voltage can be measured with a high
impedance instrument. Positions 2, 3 and 4 provide
increasing amounts of bias to the reference input
corresponding to overdrives of 5mV, 10 mV, and
25 mV. For convenience of operation, the input
analogue signal is referred to ground, and the reference
input is set above ground, so that an input waveform
which is positive going and referred to ground is all that
is necessary. it should have an amplitude of (100 mV +
overdrive voltage) and should have less than 5%
overshoot. The risetime should be about 2 nS. Simple
circuit modifications and a negative going signal would
provide for inputs of opposite polarity. For accurate
timing, the path length L1 should be equal to L2+L3
properly terminated.

Static (DC) measurements can also be performed on
the same test arrangement.

forallcurvesare TamMa = 25°C . Vcc= 5.0V. VEe=—5.2V.
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Fig.6 Input to Q,output delay v. overdrive
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Fig.8 ;Small signal gain v. frequency (to Q, output). Latch input
ow.
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Semiconductors

SP9752

TWO BIT EXPANDABLE A TO D CONVERTER

SP9752

The SP9752 is a circuit block containing four compar-
ators with associated decoding logic intended for use in
the construction of A-D converter systems where the ulti- e w]] o2
mate in speed performance is required. Input and output
logic levels are ECL compatible. LRl o] coe
wwocue w []3 ] Do
wee Oe ] roe
FEATURES 2 s 0{] LATCH P
e of] ror
B Minimum Set-Up Time 2nS ve O of) o1
B Maximum Input Offset 5mV DG14
W Latchto Output Delay 4nS
B Maximum Clock Frequency 125MHz Fig.1 Pin connections
Bl Four Comparators in 16-Lead Pack
B On<Chip Decoding with Carry and Carry
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):
Tame=20°C
Vee =5.00V+0.25V
Vge =-7.00+£0.25V
R, =508 (equivalent)
Value
Characteristic ey Tvp. Units Conditions
Input offset voltage -5 +5 mv Rsounrce < 1002
Input bias current 14 40 HA
Reference input current 4 10 HA
Supply current I 41 60 mA
Supply current lge 76 90 mA
Total power dissipation 750 mwW
Min. latch set-up time 2 nS
Latch to output delay 4 nS Input o/d > 10mV
Min. hold time 4 nS
Min. latch pulse width 4 nS
Max. clock frequency 125 MHz
Input capacitance 6.2 pF
Latch input capacitance 26 pF
Common mode range -20 +2.0 v
Output logic levels
Output high -.96 -.81 v
Outputlow -185 -1.65 v Standard ECL
Operating temp. range -30° +85° °C 500 LFPM air flow
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GENERAL DESCRIPTION

Following the concept of the SP9750 and SP9685 high
speed latched comparators, the SP9752 contains four com-
parator elements with master-slave latches in a configur-
ation optimised for use in fast parallel, or combination
series-parallel A-D converters. Each comparator has a rela-
tively low gain in the track mode, followed by a latch stage
conferring essentially infinite gain in the hold mode to pro-
duce an unambiguous decision. On-chip decoding logic
converts the master latch outputs into binary coded format,
then slave latches hold the information through the clock
period for maximum system fiexibility. The provision of a
complementary camy out (Co) eases the decode logic
requirement. It is anticipated that most system designs
using the SP9752 will be realised in ECL 10k logic for high
speed operation with a minimum package count. Logic in-
inputs to, and outputs from, the device are fully ECL com-
patible.

The basic comparator circuit is shown in Fig.3. Tran-
sistors TR1A, TR1B, TR2A, TR2B provide high input imped-
ance, low offset, modest gain in the track mode, but are
switched off in'hold’ when the cross-coupled pair TR5A,
TR5B provide the latch function.

The slave latches are essentially simplified versions of

the master latches. Master-slave action is determined by
on-chip timing operations, and produces essentially glitch-
free output conditions which are a pre-requisite of a suc-
cessful muiti-chip converter.

DYNAMIC TESTING

High speed testing of devices of this kind is necessarily
a difficult undertaking and the suggested circuit shown in
Fig.4 should be carefully constructed if accurate results are
to be obtained. The test arrangement is designed to select
a single comparator and to measure the response times
from the latch to the outputs. Input to output delay are diffi-
cult to deal with due to the master/siave action; more rele-
vant are the set-up and hold times.
Operation is as follows:

1. Select the comparator to be tested by S3.
2. Select position 10n S2.

3. Adjust for a middle state of the outputs using S1. The
output should be randomly triggered by noise into alter-
nate states.

4. Set up offset (2mV, 5mV or 10mV) on S2 and measure
the appropriate delays.

5. Repeat 1-4 on next comparator.

INPUT
COMPARATOR MASTER LATCHES
ANALOGUE N O—— A —N—

Vrerp 0—f

VRer ¢ o———l’—_—(>‘
S D=

— -

DECODER SLAVE LATCH

co

D3

20

FUNCTION  CO=D.
21 =85

——OLATCH INPUT

20=AB 4D
Fig.2 SP9752 block diagram
vee
—
TRIA
ANALOGUE IN D—@
TR2A A
TR3A TRSA
TO ECL
GATE
TR3S TRSB
8
TRIB ™28 - >
Bt
REF D b
vee
-+3v 0 Q ——O LATCH INPUT
vee °

Fig.3 SP9752 basic
94

tor circuit diag

P



SP9752

5V

-V

RUR

REF 1

LATCH
ITOR
21 ouTRUT
180
20 =
ous
€0 outeut 180
e ] GND1
20 ouTPUT
z
T_.—o vec v
O vee +5v
ANALOGUE
MONITOR

ALL SCOPES USED MUST HAVE 50n
TERMINATION INPUTS

Fig.4 Dynamic test box wiring

APPLICATIONS
5-bit ADC 125MHz

A five-bit all-parallel ADC is shown in Fig.5. Operation at
125MHz is possible with no missing codes. Analogue and
latch inputs are distributed along transmission lines des-
igned to have matched propagation delays, to minimise
latch aperture error. In many applications this avoids the
need for a separate sample and hold function. The system
input voitage range is + 1.5volts at 50ohms. Encoding is by
ECL 10k logic which is the prime speed limitation.

The use of master/slave latching retimes the outputs
which are available for the whole clock period.

This converter concept can be extended in principle to
nine bits, but practical considerations limit the usefuiness
in all-parallel systems to six or seven bits, as, for example,
seven bits require 32 SP9752s eight bits require 64, etc. In
addition, latch and input signal distribution of sufficient
accuracy becomes difficult, particularly in relation to
aperture error.
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Semiconductors

SP9754

FOUR BIT EXPANDABLE A TO D CONVERTER

The SP9754 is a fast 4 bit A-D converter, expandabie up —
to 8 bits without additional encoding circuitry. anacocue weur [ ] e
It can convert at sample rates from DC to 110MHz, with wer2 [ o] e
analogue inputs up to Nyquist frequencies. All output
levels are ECL compatible. +wc[fs wof] -vee
The latch function to the device provides on-chip sampl- Jo—— A ] ommvoum
ing which allows the converter to operate without an ex-
temal sample and hold. Data is clocked through the device st [Js w[] srmown
in masterislave fashion, ensuring that all outputs are syn- oy (e o]
chronous and valid for the complete clock period. ’ :
2oureur |7 2[]2
CARAY GATE
roumn [Js nfy | s
2ouTPuT [ o]
DC18
FEATURES
Bl NoExternal Components For 4-Bit Conversion. Fig.1 Pin connections
@ 110MHz Conversion Rate.
B OnChip Encoding For Expansion To 8 Bits. ABSOLUTE MAXIMUM RATINGS
H NoExternal Sample And Hold Needed. Positive supply voitage +5.5V
Il OnChip Resistor Reference Divider. ggg::ti'i'e supply voltage aCt —;555
o ing temperature range - 0 85°
l BitSize 10-100mV. Storage temperatu _55°C to+125°C
[l ECLCompatible. Lead temperature (soldenng 60s) 300°C
WaSPIIE 30 ”
—
AMMOGIE BT Cameee muT —3
o NEF Y | —} "»
} e
osmars
e [T |
Dan = -
OUTPUT L — »
VIBH e B
- ' wcoom N _
ey ! || - , L | e
' —
" Q . —
:[E— | . —y el
E,:] H —
|| |— 20
:[2 _:_—[']__o,. SRR
J —4
31 DELAY
L 1
v ReF2 LATCH seuT REFEFENCE )
LS8y L 1]
LATCH mPUT
Fig.2 Functional diagram Fig.3 8bit all-paraliel system
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tame =25°C
Voo =+5V
Vge =-7V
R, =100ohmsto-2V
o Value
Characteristic y in- Tvp. Ty Units Conditions
Analogue input current lg 30 100 uA Vin=0V
Analogue input capacitance Cin 10 pF
Common mode range Ve -2 +2 v
Maximum input slew rate 1000 Viusec
Latch input capacitance Cin 2 pF
Positive supply current lec 55 70 mA
.11
Negative supply cumrent lee 85 100 mA } See Fig-1
Reference resistor chain 25 Q
Reference bit size 10 100 mvV
Comparator offset voltage Vos -5 +5 mv
Total power dissipation Poiss 950 1160 mw All outputs loaded
Output logic levels
Logic high Vou -0.930 -0.720 v for 100ohm load
Logic low Voo -1.90 -1.620 v to-2v
Min. latch set-up time ts 15 2 nsec 10mV overdrive
Latch to output propagation delay :
Latch enable to output high tpg H(E) 6 8 nsec
Latch enable to output low te—(E) 5 8 nsec
Canry input to MSB delay 1,4 (C) 3 5 nsec
Max. sample rate Fe max. 100 110 MHz
PERFORMANCE CURVES
ANALOGUE SAMPLE a T
meut i 7 —— t pd «+(E) —
l i s ] tod -{€)
] i, -
oo e comouc ;
3
{ .
encooen cour sTace !
-58 -35 -15 5 25 45 s as 05 125
* TEMPERATURE (°C)
Fig.5 Latch to output propagation delay as a function
of temperature
‘ENCODER
1111 .
7
OUTPUT LATCHES e
H
I EREREER! g =
— v s e VE GOWG
o o smamr outPuT 8, 1 |
o« p-ﬂ ~VE GOING
2

Fig.4 Parallel-series-parallel system

1

(]
55 -35 15 S5 25 45 65 85 105 125
TEMPERATURE (°C)

Fig.6 Output riselfall times as a function of temperature
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SP9768

SP9768

8 BIT DIGITAL TO ANALOGUE CONVERTER

The SP9768 is capable of converting an 8-bit digital sig-
nal into an analogue voitage at a rate of over 100mega-
samples per second. An inherently low glitch design is
used and the complementary current outputs are suitable
for direct transmission line drive. Included on the chip are a
precision voltage reference and a reference amplifier.

FEATURES

B 5ns Settling Time to $LSB

Bl ECL Inputs, Current Output

I Voltage Reference Temp. Coeff. 20ppm/°C
 100MSPS Update Rate

APPLICATIONS

( wss[]

INPUTS 4

¥ W e B e B s B |
0

\ 18 [Je

vee [Jo

18[] Rser

16 REFINPUT
1] ReF ouTPUT
a[] oTPUT

1a[] outeur

12[] OV (ANALOGUE!

n{] ovioiGan

0f] vee

+7[7] COMPENSATION

Dc18
0G18

[l DataConversion
Il Instrumentation
Il Video Speed Successive Approximation ADCs

QUICK REFERENCE DATA

Supply voltages: +5V,-5.2V
Power consumption: 400 mwW

Fig.1 Pin connections

Supply voltage: -6V, +6V
Storage temperature: - 55°C to +125°C

ABSOLUTE MAXIMUM RATINGS

ecL
INPUTS j

Fig.2 SP9768 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb 25°C

Vee +5.00V +5%

Vge-5.20V+5%

R_ = 50Q

Rget = 220Q2

Inputvoltage High-0.96V (min)-0.81V (max)
Low -1.85V (min)-1.65V (max)

Value
Characteristics win.] Typ.| Max. Units Conditions
Differential non-linearity 0.2 %
Absolute non-linearity 02 %
Settling time 5 ns See Operating Note 1
Nominal bit size 78 HA _
4 mv | R =500 } Raot = 2200
Positive output compliance +3 )
Negative output compliance _-0 17 x i%"stzc see Operating Note 2
Multiplying bandwidth 40 MHz | Cumrent mode, see Operating
Note 3

Maximum full scale output 30 mA
Minimum full scale output 2 mA
Reference voltage -1.28 A
Temp coeff of reference voltage 20 ppm/l°C
Zero output 60 uA
Output current symmetry 100 uA
Supply current (fec) 12| 20 mA

(lee) 66 80 mA

CIRCUIT DESCRIPTION

The DAC has current outputs, with a nominal full scale

of 20mA, corresponding to a 1volt drop across a 50ohm

load, or +1volt across 100ohms retumed to +1 volt. See

Operating Note 2.

The actual output current is determined by the on-chip
reference voltage and an off-chip current setting resistor.

Output current, loy, is given by

VREF

Rser
A complementary ioyy is

loyr=4x at full scale

also provided. The setting

resistor, Rggy, is typically 220ohms, and shouid have a
temperature coefficient similar to that of the output load

resistor.

Where the load is an oscilloscope, with a 50ohm

nominal input, a good quality metal oxide resistor should

" be used for Rger. It is important to realise that reflections

present in 50ohm load systems will often prove to be a
limiting factor in the measurement of settling time.

The reference voltage source is nominally 1.280volts
and is of a modified bandgap type, average temperature co-
efficient of 20ppm/°C over the range -55°C to +125°C,
corresponding to approximately 1LSB change over this
temperature range.

To reduce the possibility of instability or noise
generation, the reference supply (pin 15) can be decoupled
using a high quality ceramic chip capacitor. Stabilisation of
the loop amplifier is by a single capacitor from pin 17 to
ground. Minimum value is 3900pF, aithough a 10nF chip
ceramic is recommended.

DAC UNDER TEST

DATA INPUT

Fig.3 Test schematic (settling time)
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Fig.5 Voltage output referred to positive supply

OPERATING NOTES

1. Measurement of Settling Time

The settling time of the SP9768 is measured for a worst
case transition of 0 to full scale.

Oscilloscopes, whether real time or sampling, do not
have sufficiently low input VSWR or on-screen resolution
tor precise settling time measurements. A measurement
technique has been designed, shown diagrammatically in
Fig.3, in which the DAC can settle into a nearly ideal
500hm load, with minimal interconnection paths; this is
also very closely related to the practical use of the device.
Precision settling time measurements can be performed
with a high speed comparator, conveniently a dual device,
such as the SP9687, with a minimal delay time, in this case
about 2ns. Two references are set up to detect the DAC
output settling within a window, conveniently defined as
the settling to ground of the output.

The lower comparator detects the DAC output coming
within $LSB of the final settling point, while the upper de-
vice checks that there is less than $LSB of over shoot.

2. Output Compliance

Fig.5 shows the method of using the SP9768 with a load
resistor not referred to ground. This connection will be
used most often when a larger output voitage than that per-
mitted by the -0.7volt negative output voltage compliance
specification is required. The output resistor can be
referred to a positive supply in this case as long as Ry and
the analogue ground are aiso referred to this voltage. I lour

Fig.6 Multiplying DAC (Voltage mode)

MULTIPLIER  INPUT
(~SmA MAX)

Fig.7 Multiplying DAC (Current mode)

is also connected to this reference the decoupling will be
simplified.
3. Multiplication Modes

Multiplying operation of the DAC is available in two
modes, either a voitage applied in place of the reference, or
a current supplied via the current source pin. in the former
case the 3dB bandwidth is 250kHz, while in the latter,
operational use exceeds 40MHz. Suggested circuits are
shown in Figs.6and 7.
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Ordering information

All Plessey Semiconductors integrated circuits are allocated type numbers which
must be quoted when ordering.This number may or may not have a
suffix(A,B,C,etc.)which denotes the precise electrical specification or temperature
grade.When there is a choice of packages the two-digit Pro-Electron code is used to
identify the style required,according to the following tabie:

CM - Multilead TO-5
DC - Ceramic Dual-in-Line(metal lid)
DG - Ceramic Dual-in-Line

Within the UK,orders for quantities up to 99 will be referred to your local
Distributor.Quantities of 1000 and over must be ordered from:

Plessey Semiconductors Limited
Kembrey Park
Swindon,Wiltshire SN2 6BA
United Kingdom
Telephone : Swindon(0793)694994
Telex : 449637

A reciprocal arrangement exists with all Distributors,but it will expedite delivery of
order if buyers can direct orders as indicated above.Outside the UK,irrespective of
quantity,you are invited to contact your nearest Plessey Semiconductors Sales
Outlet (see pp. 110-112).
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Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150.
Tel: 02 733 9730 Tx: 22100

Plessey Brazil, Rua Ferreira Viana 892 04761, Sao Paulo, Brazil.

Tel: 011 548 6570 Tx: 1123328 ATETBR

Plessey Co. Ltd., Vicarage Lane, lIford, Essex, England. Tel: 01 478 3040
Tx: 23166

Plessey France, 74-80, Rue Roque de Fillol, 92800 Puteaux.

Tel: 776 41 06 Tx: 620789F

Plessey ltalia SpA, Corso Garibaldi 70, 20121 Milan. Tel: 3452081

Tx: 331347

Plessey Fabrieken NV, Van de Mortelstraat 6, P.O.Box 46, Noordwijk.
Tel: 01719 19207 Tx: 32088

Plessey Semiconductors, 1641 Kaiser Avenue, lrvine, California 92714,
USA. Tel: 714 540 9979 Twx: 910 595 1930

Plessey Semiconductors, 4849 N. Scott Street, Suite 121, Schiller Park,
lllinois 60176 USA. Tel: 321 678 3280/3281 Twx: 910 227 0794

Plessey Semiconductors, 89 Marcus Bivd., Hauppauge, N.Y., 11787 USA.
Tel: 516 273 3060 Twx: 96 1419

Plessey Semiconductors, 7094 Peachtree Industrial Bivd., Suite 295,
Norcross, GA 30071 USA. Tel: 404 447 6910 Twx: 70 7309

Plessey Semiconductors, 710 Lakeway, Suite 265, Sunnyvale, CA 94086
USA. Tel: 408 245 9890

Plessey South Africa Ltd., Forum Building, Struben Street, P.O. Box 2416,
Pretoria 0001, Transvaal. Tel: 34511 Tx: 53 0277

The Plessey Company Ltd., Martires de Alcala 4-3, Madrid 8.

Tel: 248 12 18/248 38 82 Tx: 42701

Svenska Plessey AB, Alstromergaten 39, Box 49023, 100 28 Stockholm.
Tel: 08 235540 Tx: 10558

Plessey Verkaufs AG, Glattalstrasse 18, CH-8052 Zurich.

Tel: 50 36 55 Tx: 11963

Plessey Semiconductors Ltd., Kembrey Park,Swindon,

Wiltshire SN2 6BA Tel: (0793)694994 Tx: 449637

Plessey GmbH, Altheimer Eck 10, 8000 Munchen 2. Tel: 089 23 62 1
Tx: 215322



Agents

ARGENTINA
AUSTRALIA
AUSTRIA
CYPRUS
GREECE

INDIA

HONG KONG

KOREA

NEW ZEALAND
SINGAPORE
TAIWAN

THAILAND
TURKEY

Electroimpex SA, Guatemala 5991, (1425)Buenos Aires.

Tel: 771-3773/772-9573

Plessey Australia Pty Ltd., P.O. Box 2, Christina Road, Villawood,

New South Wales 2163. Tel: Sydney 72 0133 Tx: AA20384

Plessey GesmbH, Rotenturmstrasse 25, A-1011 Wien. Tel: 63 45 75

Tx: 75963

Eltrom Electronics Ltd., Poly Electronic Services Ltd., P.O. Box 5393,
Nicosia. Tel: 61088

Plessey Company Ltd., Hadjigianna Mexi 2, Athens. Tel: 21 724 3000
Tx: 219251

Mammeas, Representations & Exportations, P.O. Box 181, Piraeus.

Tel: 4172597 Tx: 213835 LHGR

Semiconductors Ltd., Ador House, 6, K. Dubash Marg., Bombay 400 023.
Tel: 245119 & 245170 Tx: 011-2781

Semiconductors Ltd., Unity Buildings, J.C. Road, Bangalore 560-001.
Tel: 52072 & 578739

Semiconductors Ltd., 513, Ashoka Estate, 24, Barakhamba Road,

Nf w Delhi - 110001. Tel: 44879 Tx: 31 3369

Cornes & Company Ltd., Maruzen Building, 2 Chome Nihonbachi,
Chuo-Ku, C.P.O. Box 158, Tokyo 100-91. Tel: 272 5771 Tx: 24874
Cornes & Company Lid., 13-40 Chome Nishihonmachi, Nishi-Ku,
Osaka 550. Tel: 532 1012 Tx: 525-4496

YES Products Ltd., Block E, 15/F Golden Bear Industrial Centre,

66-82 Chaiwan Kok Street, Tsuen Wan, N.T., Hong Kong.

Tel: 12-444241-6 Tx: 36590

Young O Ind Co. Ltd., 4th Floor, Sae Woo Building, 1-499 Yoido-Dong,
Yungdungpo-Ku, Seoul. Tel: 782 1707 Tx: 28371

Plessey New Zealand Ltd., Ratanui, Henderson, Auckland 8. Tel: 64189
Tx: NZ2851

Electronics Trading Co. (Pte) Ltd., 66/66a Upper Serangoon Road,
Singapore 1334. Tel: 2852911 Tx: 22088

Artistex International Inc., Express Trade Building 3rd Floor,

56 Nanking Road East, Section 4 Tapei 105, (P.O. Box 59253, Taipei 100)
Taiwan, Republic of China. Tel: 7526330 Tx: 24022 SPDCARE

Plessey Thailand, Rama Mansion 47, Sukhumvit Soi 12, Bangkok 11.
Tel: 2526621 Tx: CHAVALIT TH2747

Turkelek Elektronik Co. Ltd., Hatay Sokak 8, Ankara. Tel: 18 94 83

Tx: 42120 TRKL TR

Turkelek Elektronik Co. Ltd., Kemeralti CD Tophane Ishani 406, Tophane,
Istanbul. Tel: 43 40 46
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Distributors

BELGIUM

FRANCE
IRELAND

INDIA

ITALY
NETHERLANDS

NEW ZEALAND

SCANDINAVIA
Denmark

Finland
Norway

Sweden
UNITED KINGDOM

Matadex, Chausee de Bruxelles 214, Brussels 1190. Tel: 02 3450279
Tx: 24093

Mateleco, 36 Rue Guy Moquet, 92240 Malakoff, Paris. Tel: 657 70 55
Electronic Manufacturing Co., 3B Avonbeg Industrial Estate,

Long Mile Road, Dublin 12. Tel: 001 521242 Tx: 31125
Semiconductors Ltd., Ador House, 6, K. Dubash Marg., Bombay 400 023.
Tel: 245119 & 245170 Tx: 011-2781

Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 Tx: 320321
Modelec BMVM, Postbus 181, 6710 BD EDE, Morsestraat 22 A 6716 AH
EDE. Tel: 08380 - 36262 Tx: 37053

Professional Electronics Ltd., P.O. Box 31-143, Auckland. Tel: 493 209
Tx: 21084

Scansupply, Nannasgade 18-20, DK-2200 Copenhagen. Tel: 45 1 835090
Tx: 19037

Oy Ferrado AB, P.O. Box 54, Valimontie 1, SF-00380 Helsinki 38.

Tel: 90 55 00 02 Tx: 122214

Skandinavisk Elektronikk A/S, Ostre Aker Vei 99, Veitvet, Oslo 5.

Tel: 22 15 00 90 Tx: 11963

Fertronic AB, Box 56, 161 Bromma. Tel: 08-52 26 10

Celdis-SDS 37-39 Loverock Road, Reading, Berks RG3 1ED.

Tel: 0734 582211/585171 Tx: 848370

Gothic Electronic Components, Beacon House, Hampton Street,
Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731

Quarndon Ltd., Slack Lane, Derby DE3 3ED. Tel: 0332 32651 Tx: 37163
Semiconductor Specialists (UK) Ltd., Carroll House, 159 High Street,
West Drayton, Middlesex UB7 7QN. Tel: 08954 45522 Tx: 21958

“Best Electronics (Slough) Ltd., Fairbank House, Longwick Road,
Princes Risborough, Bucks HP17 9HE Tel: 084-44-7881

UNITED STATES OF AMERICA

Califomnia
Maryland

New York

Texas

WEST GERMANY

*T.V. circuits only
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Plessey Semiconductors, Irvine. Tel: 714 540 9979

Applied Engineering Consultants, Beltsville. Tel: 301 937 8321
Plainview Electronic Supply Corp., Plainview. Tel: 516 822 5357
Patco Supply, Arlington. Tel: 817 649 8981

Nordelektronik GmbH KG, Harksheider Weg 238-240, 2085 Quickborn.
Tel: 04106/4031 Tx: 02 14289

Halbleiter-Spezialvertrieb, Carroll & Co. GmbH, Burnitzstresse 34,
6000 Frankfurt/M-70. Tel: 0611/638041-42 Tx: 04 11650

Astronic GmbH & Co. KG, Winzererstrasse 47D, 8000 Munchen 40.
Tel: 089/304011 Tx: 05 216 187

Neumuller GmbH, Eschenstrasse 2, 8021 Taufkirchen b. Munchen.
Tel: 089/61181 Tx: 05 22106

Micronetics GmbH, Weilder Stadter Str. 55a, 7253 Renningen 1.
Tel: 07159/6019 Tx: 07-24708



Plessey Semiconductors Limited

p L E E v Kembrey Park, Swindon, Wiltshire SN2 6BA
Telephone: Swindon (0793) 694994 Telex: 449637
Facsimile: Swindon (0793) 41969 Cables: Pleschen Swindon

solid state (Cheney Manor Site: Telephone: Swindon (0793) 36251)
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with compliments



PLESSEY &

Semiconductors YY

Plessey Semiconductors Limited,
Kembrey Park, Swindon,
Wiltshire, SN2 6BA,

United Kingdom.

Tel:(0793) 694994 Telex:449637
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