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forallcurves are Tame = 25°C , Vcc = 5.0V, Vee=—5.2V,

Fig. 7 Performance curves. Unless otherwise sp
VRer=—8.0V, lp load = 50Q)
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Fig. 7d Small signal gain v. frequency (to Qo output). Latch input

low.
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ig. 7f Input to Qo output delay as a function of temperature
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Fig. 7h Minimum set-up time as a function of temperature
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© PLESSEY

SEMICONDUCTORS

SP9000 SERIES
DATA CONVERSION PRODUCTS

SP9752
TWO BIT EXPANDABLE AtoD CONVERTER

The SP9752 is a circuit block containing four
comparators with associated decoding logic intend—
ed for use in the construction of A/D converter
systems where the ultimate in speed performance

is required.. Input and output logic levels are ECL
compatible.

FEATURES

B Minimum set—up time 2 nS

B Maximum input offset 5 mV

B Latch to output delay 4 nS

B Maximum clock frequency 125 MHz

M Four comparators in 16—lead pack

M On-chip decoding with carry and carry

GENERAL DESCRIPTION

Following the concept of the SP9750 and SP9685
high speed latched comparators, the SP9752 contains
four comparator elements with master—slave latches
in a configuration optimised for use in fast parallel,
or combinatiob series—parallel A—-D converters.
Each comparator has a relatively low gain in the
track mode, followed by a latch stage conferring
essentially infinite gain in the hold mode to produce
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 flex—
ibility. The provision of a complementary carry out
(Co) eases the decode logic requirement. It.is anti—
cipated that most ystem designs using the SP9752
will be realised in ECL 10K logic for high speed
operation with a minimum package count. Logic
inputs to, and futputs from, the device are fully
ECL compatible.

The basic comparator circuit is shown in Figure
3. Transistors Q1A, Q1B, Q2A, Q2B provide high
input impedance, low offset modest gain in the track
mode, but are switched off in hold when the cross—
coupled pair Q5A, Q5B provide the latch function.

The slave latches are essentially simplified ver—
sions of the master latches. Master—slave action is
determined be on—chip timing operations, and pro—

REF 4 GROUND 2

REF 3 c% osp
ANALOGUE IN
2 0/P

]
]
S|
i
|

REF 2 LATCH /P

g<
AN N I N Ay O O O

REF 1 6 9 ]20 o/P
A
EE 7 8 :IGROUNDI
DG 14

Fig. 1 Pin Connections,

duces essentially glitch—free output conditions which
are a pre--requisite of a successful multi-chip con—
verter.

DEFINTIONS

tpw Minimum latch pulse width — the minimum time
that the latch signal must be in the high (ECL
definition) state for input acquisition to take
place.

ty  Minimum hold time — the minimum time for which
the input signal must maintain a particular level
after the negative latch transistion for acquisi—
tion to take place.

ts Minimum latch set—up time — the minimum time

before the negative latch transistion that an

input signal must be present for acquisition to

take place.

Latch—to—output delay — the propagation delay

measured from the 50% point of a latch transi—

tion to the 50%point of the corresponding output

transition.

F.,. Maximum clock frequency — the maximum repeti—

CM tion rate of the latch command.

tpd
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ELECTRICAL CHARACTERISTICS

Test Conditions: —

= 0
TAMB 20°C
= +
VCC 5.00V *.25V
= — +
VEE 7.00 T .25V
RL - 50 ohm (equivalent)
Characteristic Min Typ Max Units Comments
- R Q
Input Offset Voltage 5 +5 mV SOURCE <100
tnput Bias Current 14 40 pA
Reference Input Current 4 10 BA
Supply Current 'CC 41 60 mA
Supply Current 1. 76 90 mA
Total Power Dissipation 750 mW
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 nS
Max. Clock Frequency 125 MHz
Input Capacitance 6.2 pF
Latch Input Capacitance 2.6 pF
Common Mode Range -2.0 +2.0 v
Output Logic Levels
Output High -.96 -.81 v
put 1 Standard EGL
Cutput Low -1.85 -1.65 \
Operating Temp. Range -30° +85° °¢ 500 L.F.P.M.
air flow
DYNAMIC TESTING
High speed testing of devices of this kind is 1. Select the comparator to be tested by S3
necessarily a difficult undertaking and the suggestea e
circuit shown .in Figure 4 should be carefully con— 2. Select position 1 on 52
structed if accurate results are to be obtained. The 3. Adjust for a middlie state of the outputs using
test arrangement is designed to select a single com— S1. The output should be randomly triggered
parator and to measure the response times from the by noise into alernate states.
latch to the outputs. Input to output delay are 4. Set up offset (2mV, 5mV or 10mV on $2 and
difficuit to deal with due to the master/slave action; measure the appropriate delays.
more relevant are the set—up and hold times.
Operation is as follows: 5. Repeat 1-4 on next comparator.
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+5V 1 SET NULL
2 42m
3 +5m 2" outpuT
13
1K 20K 4 +10m
-1V ) 52 ]OFFSET LATCH LATCH
1 50K 4 3 INPUT MONITOR
1 10K 180 § $180
[ 125K 180
v 1K 180 Co 20 20
s ouTPUT’S’—m M . ['7V
1
B ] [ 180
oND2[ ] T GND1
-7v 14 8
D.U.T.
! 7 20 ouTPUT
S1 — OFFSET NULL
vee -7v
A pvec +sv

COMPARATOR
SELECT

1 A

& ANALOGUE
b MONITOR

ALL SCOPES USED MUST HAVE 50 ()
TERMINATION INPUTS

REF 1

2 B
3 C
4 o}

Fig. 4 Dynamic Test Box Wiring Diagram.

APPLICATIONS
5-bit ADC 125 MHz

A five—bit all—parallel ADC is shown in Figure
5. Operation at 125MHz is possible with no missing
codes. Analogue and latch inputs are distributed
along transmission lines designed 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 voltage range is % 1.5 volts at 50 ohms. En—
coding 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 usefulness in all—parallel systems to six
or seven bits, as, for example, seven bits require 32
SP9752's eight bits require 64, ect. In addition,
latch and input signal distribution of sufficient
accuracy becomes difficult, particularly in relation
to aperture error.
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© PLESSEY

SEMICONDUCTORS

SP9000 SERIES
DATA CONVERSION PRODUCTS

SP9754
FOUR BIT EXPANDABLE AtoD CONVERTER

The SP9754 is a fast 4 bit A/D converter, ex—
pandable up to 8 bits without additional encoding
circuitry.

It can convert at sample rates from DC to 110MHz,
with analogue inputs up to Nyquist frequencies. All
output levels are E.C.L. compatible.

The latch function to the device provides on—chip
sampling which altows the converter to operate with
out an external sample and hold. Data is clocked
through the device in masterslave fashion, ensuring
that all outputs are synchronous and valid for the
complete clock period.

FEATURES

B No external components for 4—bit conversion.
B 110MHz conversion rate.

B On—chip encoding for expansion to 8 bits.

B No external sample and hold needed.

B On-—chip resistor reference divider.

M Bit size 10-100mV.

HM ECL compatible.

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage +5.5V

Negative supply voltage -7.5V
-30°C to 85°C
-55°C to +125°C

300°C

Operating temperature range
Storage temperature

Lead temperature (soldering 60sec)

\_J REFERENCE
ANALOGUE INPUT [] ! 18 [] CENTER-TAP
Ve 2 (] ) VREF 1
+v cc | [ -v EE
CARRY INPUT [] [l CARRY OUTPUT
LATCH INPUT ] [] GROUND (OV)
23 ouTPUT ] 01
22 ouTPUT [] [ 2 | CARRY GATE
27 ouTPUT ] h 3 OUTPUTS
20 outPuT ] 9 0[] 4
DG 18

Fig. 1 Pin Connections

CARRY IN
ANALOGUE I/P

vV REF1

Wﬁy

ENCODING
3
rer | t| Loaic — L
CENTER | ' ——~j }—22
TAP RO s 3 '
qk_, __9__.21
R
2
[:E__ ' 0
R > LT
R
o]

V REF 2 LATCHV/P

Fig. 2 Functional Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):—

Tamg = 25°¢C

VCC = +5V

VEE = =7V

R = 100 ohm to -2V
CHARACTERISTIC SYMBOL i T;/:\LUEMax e CONDITIONS
Analogue input current IB 30 100 pA VIN = oV
Analogue input capacitance CIN . 10 pF
Common mode range VCM -2 +2 \
Maximum input slewrate 1000 V/psec
Latch input capacitance CIN 2 pF
Positive supply current I+ 55 65 mA see Fig. 11,
Negative supply current I- 85 95 mA
Reference resistor chain 25 Q
Reference bit size 10 100 mV
Comparator offset voltage Vos -5 +5 mVv
Total power dissipation PDISS 950 1100 mw All outputs loaded
Output logic levels

Logic high VoH -0.930 -0.720 \Y ) for 100 ohm load
Logic Low VoL —1.850 —1.620 \Y ) to —2v

Min. latch set—up time tS 1.5 2 nsec 10mV overdrive
Latch to output propagation
delay
Latch enable to output high tpd +(E) 6 8 nsec
Latch enable to output low ‘pd —(E) 5 8 nsec
Carry input to M.S.B. delay tpd (C) 3 5 nsec
Max. sample rate Fc max. 100 110 MHz
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16 x SP9754

REFERENCE 20 57
c/o
—L
R — 16
==

R (s
.T
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ANALOGUE}] SAMPLE
INPUT & HOLD
Y
4 BIT MSB
COMP. 4 BIT DAC
STAGE
4 BIT LSB
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ARR
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OUTPUT LATCHES

YYTvyvyvy

8 BIT BINARY OUTPUT

[ RETIMING
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~7  LRANGE
—27
, L
1 A
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INPUT . [—20
I
DELAY
I Ay
1 LI
| L]
R 1
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T
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2
0
55 ~35 -15 5 25 45 65 85 105 125
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Fig. 6 Output Rise/Fall Times as a
Function of Temperature
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T
OUTPUT TERMINATIONS: 100 ohm to =2V
TRACK LENGTHS: L= L2 +L3

40
4
35
] 3 3
H
;‘ 30 < sl
< w -
~ = -
w
7 w2
@ w
(3
25 —
/
/
1
’_r/\/
20
0
-55 =35 ~15 5 25 45 65 85 105 125 ~55 =35 15 5 25 45 65
TEMPERATURE (° C) TEMPERATURE (°C)
Fig. 13 Network Resistance as a Function of Temperature Fig. 14 M.S.B. Output Edge Speeds as a Function
of Temperature
(3) ANALOGUE MONITOR
+ v
10pf ,CC
ANALOGUE IN (§) TANTALUM
10nf| CHIP CERAMIC
CARRY IN 4 1 3[ 18yN/C
CARRY IN o 17 V REF=160 mV
MoNITOR S ———— [ X Jone
L Ly 16 77 CHIP CERAMIC _VEE
L
y LAT,(ZH IN 5 15 % '0nF CHIP CERAMIC - jou¢ TANTALUM
LATC —— | CARRY OUTPUT
MONITOR (D 4
Ly L2 SP9754 nL_’
6
2* ouTPUT G 39
7
22 oUTPUT G— ] 2 5 | carrvoate
8 1 OUTPUTS
2! 0UTPUTQ—————9 T—_@
29 outPUuT G——— l—————9

Fig. IS5 Test and Applications Circuit for SP9754
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D PLESSEY
EMICONDUCTORS

SP9000 SERIES

DATA CONVERSION PRODUCTS

SP9768
8-BIT DAC CONVERTER

The SP9768 8—bit D/A converter is capable of
nvertin a digital signal .into an analogue volt—
je at a rate of over 100 megasamples per second
ISPS). An inherently low glitch design is used
id the complementary current outputs are suitable
r direct transmission line drive. Included on the
iip are a high performance voltage reference and
ference ampli fier.

EATURES
| 5 ns settling time

| 8 bitsto £% L.S.B. Absolute and differential
non-linearity.

| 100 MSPS update rate.

| Current output

| ECL standard :inputs.

| Complementary outputs, 20 ma full scale.
| Reference tempco. typically 20 ppm/©C

| DAC usable in multiplying mode to 40MHz
| 18-lead, 0.3" pitch package.

BSOLUTE MAXIMUM RATINGS

Positive Supply Voltage + 6v
Negative Supply Voltage —6v
|  Storage Temperature Range —55° C to +125°¢C

| Operating Temperature Range —~55 © C t0+125°C

IRCUIT DESCRIPTION

The DAC has current outputs, with a nominal full
:ale for 20ma, corresponding to a 1 volt drop across
500hm load, or £ 1 volt across 100ohms returned

+ 1 volt.
‘e note 2.
The actual output current is determined by the on—
1ip reference voltage and an off—chip current set—
ng resistor. Output current, I OUT is given by:-

v cc(=-5V) [jo 9 Vee (- 5.2v)
DIGITAL GRND [] [] LsB
ANALOG.GRND [] ] :
OUTPUT (To)[] 1.
OUTPUT (To) ] 1+ INPUTS
REF OUT !
i i
REF INPUT [] I
comp. [] 1 !
R SET [J18 1 MSB
[ M\
DG 18
Fig. 1 Pin connections
I = 4 v REF at full |
ouT X R ull 'scaie
SET

A complementary IO is also provided. The
setting resistor R‘SET i's typically 220 ohms, and

should have a temperature coefficient similar to that
of the output load resistor.

Where the load :is an oscilloscope, with a 50 ohm
nominal input, a good quality metal oxide resistor
should be used for R SET It i's important to real—

ise that refiections present .in 50 ohm load systems
will often prove to ve a limiting factor in the mea—
surement of settling time.

The reference voltage source is nominally 1.280
volts and is of a modified bandgap type, average
temperature coefficient of 20 ppm/ o C over the
range — 55 0 C to 125 o C, corresponding to approx
imately 1 L.S.B. change over this temperature range.

The reference supply is nominally on—chip stable;
however, to reduce the possibility of .instability or
noise generation, pin 15 can be decoupled using a high
quality ceramic chip capacitor. The current loop tech—
nique has been used with a high performance loop

469



ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated)

Tamb 25°C
Ve + 5:00v * 59
- +
\ ee 5.20v ¥ 5%
R L= 50 VL
Rget = 220 VL Min Max
Input voltage High - .96 -~ .81
Low -1.85 —-1.65
Ch teristi Vaiue Conditions
aracteristics ’
d Min Typ Max Units
Differential Non—Linearity 2 %
Absolute Non—Linearity .2 %
Resolution 8 Bits
.39 %
Settling time 5 nS See note 1
Nominal bit size 78 pA )R set 220 Q
4 mV R L 50)
Positive output compliance -3 volts
. o
Negative output compliance 1 volts 25" C ) oo note 2
- 0.7 volts |—-85°¢C )
Multiplying Bandwidth 40 MHz Current mode note
Maximum Full Scale output 30 mA
Minimum Full Scale Output 2 mA
Reference voltage 1.28 volts
Temp. coeff. of Reference voltage 20 ppm/ °c
Zero output 60 pA
Output Current Symmetry 100 pA

amplifier. Current setting i's by an external resistor
as described above. Stabilisation of the loop amplifier
is by a single capacitor from pin 17 to ground.
Minimum value is 3900 pF, aithough a 10 nF chip
ceramic .is recommended.
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5vQl
Q6)
(15)  REF
RET —'D 250 (17)
GEN REF OUT —L{] comp
SETD RET
(18) AMP
-5.2V
9)
(12)
LJjov
50 nso _
(14 4
— —{]"°
750
— (13)
750 L
200 800 400 200 800 400 200
-— {J
O s 0 0 ) n) 0
3 2 1
LsB (8) 7 (6) (5) (3) (2) (@) MSB
Fig. 2 Schematic 8—8it DAC SP9768
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OPERATING NOTES

1. Measurement of Settling Time

The settling time of the SP9768 iis 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 for precise settling time measurements.
A measurement technique has been designed, shown
diagrammatically iin Figure 3, :in which the DAC can
settle iinto a nearly ideal 50 ohm load, with minima!
interconnection paths; this is also very closely re—
lated 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 2 ns. Two references are set up to
detect the DAC output settling within a window,
conveniently defined as the settling to grounr of the
output.

The lower comparator detects the DAC output
coming within %2 -LSB of the final settling paint,while
the upper device checks that there is less than ¥
LSB of over shoot.

2. Output Compliance

Figure 5 shows the method of using the SP9768
with a load resistor not reffered to groud. This
connection will be used most often when a larger
output voltage than that permitted by the — 0.7 volit
negative output voltage compliance specification is
required. The output resistor can be referred to a
positive supply .in this case as long as R set and
the analogue grad are also referred to this voltage.
If 1 out i's also connectedtothis reference then de—
coupling will be simplified.

3. Multiplication Modes

Multiplying operation of the DAC iis available in
two modes, either a voltage applied in piace of the
reference, or a current supplied via the current
source pin. In the former case the 3 dB bandwidth
is 250kHz, while in the latter, operational use ex—
ceeds 40 MHz. Suggested circuits are shown .in
Figures 5, 6 and 7.

D.A.C. under test

—t% L.S.B.

+ % LSB. —

Timing signal

SP9768

Q Fast scope

Data .input

Fig. 3 Test Schematic (Settling Time)
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1 :]:10n
R 10n
SET 'l‘
+5 10 18 17 16 15 1 oUT
10n I 12 14 ¢] v
) +‘:11 SP9768 RL
10n 13
- 5.2V .—-L——— 9
12345678 Lout
INPUTS
Fig. 4 Conventional DAC —=VE output wrt ground
10n O++3v
o 3L °
" OUTPUT
REF
4 R SUPPLY
10n == .|_10n SET
15 16 17 12 18 ouT
+5 10
7_1 14
T On RL
0 11 SP9768
- 5.2v 9 I VOUT
12345678 out
INPUTS

Fig. 5 Voltage output refered to 4+VE supply.
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MULTIPLIER INPUT -[-
R
SET '|'1°"
" I
+5 .-——.L_— 10 18 \ ouT
10n 12 14
o o T | 11 SP9768
‘ 10n-.ll= 13
~52v e - 9
1234567 8 o

INPUT

|

Fig. 6 Multiplying DAC (Voltage Mode)
MULTIPLIER INPUT
(N 5mA MAX)
18 17 \ Tout
+5 10 14 T
0 e ONF » SP9768 .
10n == L
- 5.2v e———1L. 9 13 I
123458678 out

INPUTS
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PLESSEY
SEMICONDUCTORS

SP9000 SERIES

DATA CONVERSION PRODUCTS

SP9770
TEN BIT HIGH SPEED D TO A CONVERTER

3 Plessey SP9770 10-bit D/A converter is capabie
converting a digital signal into an analogue
tage at a rate of over 75 mega-bits per sampie
3PS). Aninherently low glitch design is used and
complmentary current outputs are suitable for
:ct transmission line drive. Included on the chip
a high performance voltage reference and
srence amplifier.
ATURES
12 ns Settling time

10 bits to +1/2 LSB absolute and differential
non linearity

75 MBPS Update rate

Current output

ECL standard inputs

Complementary outputs, 20 mA full scale
Reference tempco. typically 35 ppm/°C
DAC usable in multiplying mode to 20MHz
24 lead, 0.6 pitch package

SOLUTE MAXIMUM RATINGS

sitive supply véltage

jative supply voltage

sitive supply voltage +5.5V
jative supply volitage -5.7V
arating temperature range —30 %cto 85 °C
rage temperature —55 OC to 125 °C
d temperature (soldering 60 sec) 300°C

ov[]13 120 NnC
N/C (] 1 5.2
+5V [ ] LSB
[}
ov ] i |
ov {] ]
|
‘out [ ! INPUTS
TouT @ 0
OV ANALOG ] 0
REF OUT (] 0
REF IN (] i :
C amp 1 )
CURRENT SET[] 24 ~ 1] MsSB
DG 24

Fiq. 1. SP9770 Pin Connections

OPERATING NOTES

The input of the device is shown in Fig. 1. External
components are limited to the current setting
resistor and decoupling capacitors.

The DAC has current outputs, with a nominal
full scale of 20 mA, corresponding with a 1 voltdrop
across a 50 ohm load.

The actual output current is determined by the
on-chip reference voltage and an off-chip current
setting resistor. Output current, | OUT, is given by

| ouT = 4 x V REF at full scale

R seT

A complementary | gyT is also provided. The

setting resistor, R ggT, is typically 240 ohms, giving
a full scale output current of 20.75 mA, and should
have a temperature coefficient similar to that of the
output load resistor.
The reference voltage source is nominally 1.260
volts and is of a modified bandgap type. Samples
show average temperature coefficients of 35
ppm/©C over the range —55 °C to 125 °C.

The reference supply is internally
compensated; however, to reduce the possibility of
instability or noise generation, pin 21 should be
decoupled to pin 24 with a 10 nF ceramic chip
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Parameter Min. Typ. Max. Units | Comments
DAC
Output Current - Full Scale 2 30 ma IOUT = VREF x
R
Output Current - Zero 60 uA SET
Inputs High -.96 -.81 \Y )Standard ECL
Low -1.85 -1.65 \ yCompatible
Bit Size 19 nA Current O/P
Bit Size 1 mV Into 50 ohm log
Settling Time - Full Scale 12 ns To 1LSB
Multiplying Bandwidth 3dB 20 MHz Current mode
Resolution ( 10 Bits
( 0.098 %
Differential Non-linearity 0.05 % Lower grade
Absolute Non-linearity 0.05 % available 0.1%
Output Compliance -5 +0.5 \Y Note 1
Supply Voltage Vcc +4.75 +5 +5.256 \"
Supply Voltage Vee -5.45 -5.2 -4.95 \
Note 1: Pin 17 should be connected to a reference voltage supply at the most positive compliance require

with the load returned similarly to this reference. Conveniently, the reference is ground, but this lim
the output to negative voltage excursions only. The output compliance can be increased at t

expense of linearity.

Note 2: All measurements are defined for +25 ©C ambient temperature.

capacitor. The current loop technique (Reference
1) has been used with a high performance loop
amplifier. The current is set by an external resistor
as described above. Stabilisation of the loop
amplifier is achieved by a single capacitor from pin
23 to ground. Minimum value is 3900 pF, although a
10 nF chip ceramic is recommended.

Multiplying operation of the DAC is avsailable
to two modes, either avoltage applied in place of the
reference, or a current supplied via the current
source pin. In the former casethe 3 dB bandwidthis
250 kHz, while in the latter, operational use exceeds
20 MHz. Suggested circuits are shown in Fig. 2.

Measurement of Settling Time

Oscilloscopes, whether real time or sampling
do not have sufficiently low input VSWR or on-
screen resolution for precise settling time
measurments. A measurment technigque has been
devised, shown diagrammatically in Fig. 3, in which
the DAC can settle into nearly ideal 50 ohm 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 adual device, such as the SP9687, with
a minimal delay time, in this case about 2 ns. Two
references are set up to detect the DAC output
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settling within a window, conveniently defined
the settling to ground of the output.

The lower comparator detects when the DA
output has settled within 1/2 LSB of the final settlii
point, while the upper device when switched
checks that there is no overshoot. in fact, t
settling is very well behaved, and after correction {
comparator delay, the results consistently show
DAC settling time of 12 ns +1 ns, defined from t.
50% point of the DAC input switching waveform. |
correction has been made for the excess loadi
capacitance at the output mode, so theseresults a
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WORLD WIDE
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ALABAMA:
ARIZONA:
CANADA:
CALIFORNIA:

COLORADO:
FLORIDA:
GEORGIA:
ILLINOIS:
MARYLAND:
MASSACHUSETTS:
MICHIGAN:
MINNESOTA:
MISSOURL:

NEW MEXICO:
NEW YORK:

NORTH CAROLINA:

OHIO:

PENNSYLVANIA:

TEXAS:

UTAH:
VIRGINIA:

CALIFORNIA:

CANADA:
MARYLAND:
NEW YORK:
TEXAS:

BRYAN PROCTER
Western Sales Manager
710 Lakeway

Suite 265

Sunnyvale, CA 94086
(408) 730-1111

PLESSEY SALES REPRESENTATIVES:

Huntsville (205) 883-9260 Remco
Scottsdale (602) 948-4404 Faser Technical Sales
Bolton (416) 857-4302 MacKay Associates
Goleta (805) 964-8751 The Thorson Company of So. California
San Francisco (415) 665-4094 Affinity Sales Group Inc.
San Diego (714) 292-8525 The Thorson Company of San Diego
Santa Ana (714) 973-4670 S.C. Cube
Denver (303) 759-4409 Electrodyne Inc.
Plantation (305) 473-2101 Gailagher Associates
Duluth (404) 476-1730 Remco
Arlington Heights (312) 956-1000 Micro Sales Inc.
Beltsville (301) 937-5902 Applied Engineering Consultants
Natick (617) 655-6080 Wayland Engineering Sales
Brighton (313) 227-1786 S.A.l. Marketing Corp.
Bloomington (612) 884-8291 Electronics Sales Agency Inc.
Independence (816) 254-3600 Engineering Services Company
St Louis (314) 997-1515 Engineering Services Company
Phoenix (602) 266-2164 Eltron
Plainview (516) 681-3155 Robert Smith Assocs.
Spring Valley (914) 354-6067 Robert Smith Assocs.
Skaneateles (315) 685-5731 Robtron Inc.
Raleigh (919) 8475079 Remco
Shaker Heights (216) 751-3633 S.A.l. Marketing Corp.
Centerville (513) 435-3181 S.A.l. Marketing Corp.
Zanesville (614) 454-8942 S.A.l. Marketing Corp.
Pittsburgh (412) 261-0482 S.A.l. Marketing Corp.
Huntingdon Valley (215) 947-5641 Dick Knowels Associates
Arlington (817) 640-9101 W. Pat Fralia Company Inc.
Houston (703) 772-1572 W. Pat Fralia Company Inc.
Austin (512) 451-3325 W. Pat Fralia Company Inc.
Bountiful (801) 292-8991 Anderson Associates
McLean (703) 356-6309 Apptied Engineering Consultants
PLESSEY DISTRIBUTORS
(Dial direct for orders under 100 pieces and faster delivery)
Palo Alto (415) 856-9332 Nepenthe
frvine (714) 540-9979 Plessey Semiconductors
Toronto (416) 364-9281 G.E.C. Canada Ltd.
Beltsville (301) 937-8321 Applied Engineering Consultants
Plainview (516) 249-6677 Plainview Electronic Supply Corp.
Ft. Worth (817) 429-8596 Patco Supply
PLESSEY REGIONAL OFFICES
JOHN STRATFORD JONATHAN HILL PAT REDKO VERN REEB
S.W. Sales/Applications Midwest Sales Manager Eastern Sales Manager Central Sales/Applications
1641 Kaiser Ave. 4849 N. Scott 89 Marcus Bivd. 112 East High Street
irvine, CA 92714 Suite 121 Hauppauge, NY 11787 Hicksville, OH 43526
TWX 910-595-1930 . Schiller Park, IL 60176 (516) 273-3060 (419)542-7544
(714) 540-9979 (312) 678-3280/3281 TLX 961419 TELL USA HAUP
TWX 910-227-0053
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EUROPE
sales offices

BENELUX Plessey S.A., Chausee de St. Job 638, Brussels 1180, Belgium. Tel: 02 374 59 73. Tx: 22100

FRANCE Plessey France S.A., 16/20 Rue Petrarque, 75016 Paris. Tel: 727 43 49 Tx: 62789

ITALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37347

SCANDINAVIA Svenska Plessey A.B., Alstromergatan 39, 4tr, S-112 47 Stockholm 49, (P.0. Box 49023 S-100 28
Stockho!m 49) Sweden. Tel: 08 23 55 40 Tx: 10558

SWITZERLAND Plessey Verkaufs A.G., Glattalstrasse 18, CH-8052 Zurich. Tel: 50 36 55/50 36 82 Tx: 54824

UNITED KINGDOM Plessey Semiconductors, Cheney Manor, Swindon, Wilts. SN2 2QW Tel: 0793 36251

WEST GERMANY Plessey GmbH., 8 Munchen 40, Motorstrasse 56, Tel: (89) 351 6021/6024 Tx: 5215322
Plessey GmbH, Moselstrasse 18, Postfach 522, 4040 Neuss. Tel: (02101) 44091 Tx: 517844
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agents

AUSTRALIA Plessey Australia Pty. Ltd., Components Div., P.0. Box 2, Christina Road, Villawood, N.S.W. 2163.
Tel: 72 0133 Tx: 20384

AUSTRIA Plessey GesmbH., Postfach 967, A-1011 Vienna. Tel: 63 45 75 Tx: 75 963

BRAZIL Plessey Brazil, Caixa Postal 7821, Sao Paulo. Tel: (011) 269 0211. Tx: 112338

CANADA Plessey Canada Ltd., 300 Supertest Road, Downsview, Toronto, Ontario. Tel: 661 3711, Tx: 065-24488

EASTERN EUROPE Plessey Co. Ltd., 29 Marylebone Rd., London NW1 5JU, England. Tel: 01 486 4091.
Tx: 27331

EIRE Plessey Ireland Ltd., Mount Brown, Old Kilmainham, Dublin 8. Tel: 75 84 51/2. Tx: 4831

GREECE Plessey Co. Ltd., Hadjigianni Mexi 2, Athens. Tel: (21) 724 3000. Tx. 219251

HONG KONG Plessey Company Ltd., Tugu Insurance Building, 12th floor, 1 Lockhart Road. GPO Box 617
Tel: 5-275555 Tx: 74754

JAPAN Cornes & Co Ltd., Maruzen Building, 2 Chome Nihonbashi-Dori. C.P.0. Box 158, Chuo-ku, Tokyo 103.
Tel: 272-5771. Tx: 24874
Cornes & Co Ltd., Marden House, C.P.0. Box 329, Osaka. Tel: 532-1012/1019. Tx: 525-4496

NETHERLANDS Plessey Fabrieken N.V., Van de Mortelstraat 6, P.0. Box 46, Noordwijk. Tel: 01719 19207,
Tx: 32008

NEW ZEALAND Plessey (N.Z.) Ltd., Ratanui Street, Private Bag, Henderson, Auckland 8. Tel: Henderson 64 189,
Tx: 2851

PORTUGAL Plessey Automatica Electrica, Portugesa S.A.R.L., Av. Infant D. Henrique 333, Apartado 1060, Lisbon 6.
Tel: 313171/9 Tx: 12190

SOUTH AFRICA Plessey South Africa Ltd., Forum Building, Struben Street, (P.0. Box 2416) Pretoria 0001
Transvaal. Tel: 34511 Tx: 53-0277

SPAIN The Plessey Company Ltd., Calle Martires de Alcala, 4-3° Dcha., Madrid 8. Tel: 248 12 18 and
248 38 82 Tx: 42701



distributors

FRANCE Scientech, 11 Avenue Ferdinand Buisson, 75016 Paris. Tel: 609 91 36 Tx: 26042

ITALY Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794

SCANDINAVIA Scansupply A/S., Nannasgade 20, Dk-2200 Copenhagen, Denmark. Tel: 1-83 5090 Tx: 19037
Oy Ferrado A.B. Nylandsgatan 2C, 00120 Helsinki 12, Finiand. Tel: 65 60 05 Tx: 121394
Skandinavisk Elektronikk A/S., Ostre Aker Vei 99, Veitvedt, Oslo 5, Norway. Tel: (02) 15 00 90
Tx: 11963

UNITED KINGDOM (For ali circuits except T.V.)

Farnell Electronic Components Ltd., Canal Road, Leeds LS12 2TU Tel: 0532 636311 Tx: 55147

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

Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road, Yiewsley, West Drayton, Middlesex.

Tel: 08954 46415 Tx: 21958

'SDS Components Ltd., The Airport, Eastern Road, Portsmouth, Hampshire P03 5QR. Tel: 0705 65311 Tx: 86114

For T.V. circuits only:-

Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks SL1 4XU Tel: (0753} 31700/39322

C.P.C. Ltd.. 194-200 North Road, Preston PR1 1YP. Tel: (0772) 65034 Tx: 677122

WEST GERMANY

PLZ1 Dr. Guenther Dohrenberg, 1000 Berlin 30, Bayreuther Strasse 3. Tel: (030) 21 38 043-45

PLZ2 Nordelektronik GmbH-KG, 2085 Quickborn, Harksheiderweg 238-240. Tel: (04 106) 4031 Tx: 02 14299

PLZ6 Mansfeld GmbH & Co. KG, 6000 Frankfurt, Zobelstrasse 11. Tel: (0611) 4470 20

PLZ7 Astronic GmbH & Co. KG, 7000 Stuttgart-Vaihingen, Gruendgenstrasse 7. Tel: (0711) 734918

PLZ8 Neumuller & Co. GmbH, 8021 Tauskirchen, Eschenstrasse 2. Tel: 089 6118 231 Tx: 0522106
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