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Product index

TYPE NO. DESCRIPTION PAGE
SP8600A & B 250MHz -4 31
SP8601A & B 150MHz -4 34
SP8602A & B 500MHz_-+-2 37
SP8604A & B 300MHz =2 37
A & B 1GHz 2 40
SP8606A & B 1.3GHz =2 40
SP8607A & B 600MHz -2 44
SP8610A & B 1GHz 4 47
SP8611A 1.3GHz +4 47
SP8611B 1.5GHz =4 47
SP8612B 1.8GHz 4 51
SP8620A & B 400MHz =5 55
SP8629 150MHz_+100 58
SP8630A & B 600MHz =10 62
SP8634B 700MHz +10 65
SP8635B 600MHz 10 65
SP8637B 400MHz_--10 65
SP8643A 350MHz_-+10/11 69
SP8647A & B 250MHz +10/11 73
SP8650A & B 600MHz_-+16 77
SP8655A & B 200MHz +32 80
SP8657A & B 200MHz =20 80
SP8658 200MHz 20 84
SP8659A & B 200MHz _+16 80
SP8660 150MHz =10 87
SP8660A & B 150MHz =10 90
SP8665B 1GHz =10 94
SP8668B 1.5GHz 10 94
SP8670A & B 600MHz_+8 98
SP8678B 1.5GHz =8 101
SP8680A 550MHz +10/11 105
SP8680B 575MHz_-+10/11 105
_SP8685A & B 500MHz +-10/11 110
__SP8690A & B 200MHz +10/11 113
SP8691A & B 200MHz_-+8/9 113
SP8695A & B 200MHz +10/11 118
SP8703 1GHz low current two-modulus divider 122
SP8712B 2400MHz -4 125
SP8716/8/9 520MHz ultra low current two-modulus dividers 129
SP8720A & B 300MHz +3/4 132
SP8735B 600MHz -8 136
SP8740A & B 300MHz --5/6 140
SP8741A & B 300MHz +6/7 140
SP8743A & B 500MHz_--8/9 144
SP8755A & B 1.2GHz 64 148
SP8785A & B 1GHz +-20/22 151
__SP8786A & B 1.3GHz +-20/22 151
—_SP8790A & B 60MHz +4 modulus extender 155
SP8792 225MHz —80/81 with on-chip voltage regulator 158
_SP8792A 2 Hz =—80/81 161
SP8793 225MHz +40/41 with on-chip voltage regulator 158
SP8793A 200MHz +40/41 161
SP8794A & B 60MHz --8 modulus extender 164
NJ8820 Frequency synthesiser (PROM interface) 167
NJ8820/HG High performance frequency synthesiser 174
NJ8821 Frequency synthesiser (Microprocessor interface) 180




SP8000 series high speed dividers

Plessey Semiconductors’ SP800Q 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-
129, operating from 1Hz to 2.4GHz.

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

N
I -
Temperature §>1 Supply :é_ Qutput Package
Range (°C) g voltage (V) | ¢
- Type ] o c

3 £ 3 S1E |

= - - - x x - s 7}

& +15255 +gg +:7sg +7?) 2 sols2les| 2 |E g2 |8 |8
SP8604A | @ 300 ® 18 o0
SP8604B ® 300 ® 18 LN
SP8602A | @ 500 @ 18 | N
SP8602B o 500 o 18 L N

2 SP8607A | @ 600 @ 18 o O
SP8607B ® 600 ] 18 [ BN
SP8605A | @ 1000 @ 100 o o
SP8605B @ 1000 ® 100 o o
SP8606A | @ 1300 o 100 o ®
SP8606B @ [1300 o 100 o o
SP8790A | @ 60| @ 1 |@® o
SP8790B ] 60 @ 1 |@ o
SP8601A | @ 150 o 25 |0 0| e
SP8601B o 150 o 25 @0 0| @

SP8600A | @ 250 ® 250 | @ | @
SP8600B o 250 o 2510 @®| @

4 SP8610A | @ 1000 @ 100 o ®
SP8610B @ (1000 ( J 100 { ®
SP8611A | @ 1300 ® 100 o o
SP8611B @ [1500 ( J 100 o o
SP8612B @ (1800 @110 (] o
SP8712B @ | 2400 @ 100 @ ()




Fixed modulus prescalers (continued)

5 SP8620A | @ 400, | @ 55 [ o
SP8620B ® 400, |@ 55 () )
SP8794A | @ 120| @ 1|@ ®
SP8794B ® 120| @ 1@ [
SP8670A | @ 600| |@ 45 [ ) ®

g | SPes7oB [ ) 600 |@ 45 [ ()
SP8735B ® | 600 o 90 J o
SP8675B @ (1000 @95 o [ )
SP8678B @® (1500 ®(95 o [
SP8678M 1500 ®| 95 o o
SP8660A| @ 150| ® 13 |@® o
SP8660B [ 150| @ 13 |@ o
SP8660 ® 150| ® 13 |@

SP8637B @ | 400 ® |90 ) o
SP8630A | @ 600 ® |70 [ ®
10| spgs3oe [ ) 600 @ |70 [ ®
SP8635B ® | 600 ®| (90 ] [ )
SP8634B ® | 700 ®| (90 ® L J
SP8665B @® {1000 @ [105 ) ®
SP8668B @ | 1500 @ [105 [ ) [ )
SP8659A| @ 200| @ 13 |@ [
SP8659B o 200| @ 13 (@ [

16 SP8650A| @ 600| |@| [45 ® ®
SP8650B [ 600 |@| |45 ® °
SP8657A| @ 200| @ 13| @ ®

20|sP86s7B () 200| @ 13|@ )
SP8658 () 200| @ 30| @

o |SP86SSA| @ 200 @ 13|@ [ )

3 SP8655B ) 200/ @ 13|® o
SP8755A | @ 1200 @ 75| @ ®

64| spazsse ® 1200| @ 75| @ o

100 |SP8629 [ ) 150| @ | @ 45|@

(B)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.
w
= <
Temperature § Supply £ Control | Output Package
Type Range (°C) g voltage (V) E input N

8 g 5 8| ¢

3 55|40 |-30 | o | S s o T o4 5] 5 |%

B 85 | -a0 |- = S| s

5 +125 | +85 |+70 |+70 | S |s.0]s2]e8| S |E | |E|8 |2 | 8 | &
3 SP8720A | @ 300 ] 65 [ o ]
A SP8720B o 300 [ ) 65 [ ) [ ] o
5 |sPe7aon| @ so| [@] [eo] [@] |e@ °
/

6 |sps740B ) 300 ® 60 ® [ ()
6 SP8741A | @ 300 o 60 o o o
/

7|spPs741B o 300 ) 60 ® [ ) o

SP8691A | @ 2000 0| @ 21 [ N BN ) [ )
8/ SP8691B o 20000 @ 21 ' BE BN J ®
9\sps7a3a| @ 500 |@| |60 ° ° Y
SP8743B [ ) 500 [ ] 60 [ ) { o
SP8695A | @ 200 @ @ 21 [ BN BN | [ )
SP8695B [ ) 200 @ @ 21 ® o e o
SP8690A | @ 20 @ @ 21 ® o e [ J
SP8690B [ 20000 | @ 21 BN BN ) ®
SP8647A | @ 250 @ | @ 65 C BN BN o
SP8647B [ ) 250 @ | ® 65 L BN BN ) @
1} SP8643A | @ 350, |@| |65 ® ° °
M|spgessa | @ 500 |@| |65 ® ® ®
SP8685B { 500 o 65 () [ ) { J
SP8680A | @ 5500 | @ M [ K BN ] o

? SP8680B ® 575|090 @ M ® ® 0 ®




Variable-modulus prescalers (continued)

o
X —
Temperature §; Supply :IE, Control Output Package
Range (°C) 2 voltage (V) < input
> Type g 1 S
Q o = S L
3 55 |40 |-a0 | 0| % g i 5| E %
- - - - * - - ol - P4
& 125 |+85 | +70 |+70 | 2 |sols2(esl S|E|Q|E|B |8 | 8 |2
SP8785A | @ 1000 [ ) 115 o o o
2/0 SP87858 ® 1000 (@ (15| |@ [ ] ®
29 SP8786A | @ 1300 L ] 15 o o o
SpP8786B (] 1300 (] 15 @ o o
40 SP8793A | @ 200 o 7@ o [
4 SP8793 () 225 () 7@ ) o
SP8716 o 520 o 12 @ * ®
64
_ |spsr18 ° 50| |@| |[12|@ * °
65
80./SP8792A | @ 200 |@| |7 ]|@ |@ °
.~ |sp8792 ° 225| |@ 7| ® ° °
81 |sps719 ° 50| |@| [112| @ * °
128
/ SP8703 ) 1000 | @ 40| @ * )
129

% CMOS OUTPUT




Replacements

REPLACEMENTS FOR OBSOLETE AND NON-PREFERRED PRODUCTS
IN THE SP8000 SERIES

10

OLD TYPE | NEW TYPE | NOTES | OLD TYPE{ NEW TYPE | NOTES
SP8505 SP8630B SP8647TM | SPBB4TA
SP8515 SP8630B SP8650M | SP8650A
SP8600M SP8600A SP8651A | SP8650A
SP8601M SP8601A SP8651B SP86508
SP8602M SP8602A SP8651M | SP8650A
SP8603A SP8602A SP8652A | SP8650A
SP8603B SP8602B SP8652B SP8650B
SP8603M SP8602A SP8652M | SP8650A
SP8604M SP8604A SP8655M | SP8655A
SP8605M SP8605A SP8657TM | SP8657A
SP8606M SP8606A SP8659M | SP8659A
SP8607M SP860TA SP8660M | SP8BE0A
SP8610M SP8610A SP8e66B SP866sB
SP8613B...16B | (SP8610B) 1 SP8667B SP8668B
SP8613M...15M | (SP8610A) 1 SP8670M | SP8670A
SP8617B (SP8611B) 2 SP8671A | SP8670A
SP8617M (SP8611A) 2 SP8671B | SP8670B
SP86198 (SP8611B) 2 SP8671M | SP8670A
SP8619M kSP861 1A) 2 SP8672A | SP8670A
SP8620M SP8620A SP8e72B | SP8670B
SP8621A SP8620A SP8672M | SP8B670A
SP8621B SP8620B SP86758 SP8678B
SP8621M SP8620A SP8675M | SP8678M
SP8622A SP8620A SP8676B SP8678B
5P8622B SP8620B SP8676M | SP8678M
SP8622M SP8620A SP8677B SP8678B
SP8630M SP8630A SP8677M | SP8678M
SP8631A SP8630A SP8685M | SP8685A
SP8631B SP86308 SP8690M | SP8690A
SP8631M SP8630A SP8695M | SP8695A
SP8632A SP8630A SP8720M | SP8720A
SP8632B SP8630B SP8736B SP8735B
SP8632M SP8630A SP8740M ) SP8740A
SP8636B SP8635B SP8741M | SP8741A
SP8640A SP8647A SP8745 (SP8740) 3
SP8640B SP8647B SP8746 (SP8741) 3
SP8640M SP8647A SP8748 (SP8743) 3
SP8641A SP8647A SP8750B | (SP8755B) 4
SP8641B SP86478B SP8750M | (SP8755A) 4
SP8641M SP8647A SP8751B | (SP8755B) 4
SP8642A SP8643A SP8751M | (SP8755A) 4
SP8642B SP8643A SP8752B | (SP8755B) 4
SP8642M SP8643A SP8752M | (SP8755A) 4
SP8643B8 SP8643A SP8785M | SP8785A
SP8643M SP8643A SP8786M | SP8786A
SP8646A SP8647A SP8790M | SP8790A
SP8646B SP8647B SP8794M | SP8794A
SP8646M SP8647A
NOTES

1. New type operates from 5.2V power supply (instead of 7.4V).
2. New type operates from 5.2V power supply (instead of 6.8V).
3. New type is AC coupled and requires input capacitors.

4. New type operates from 5.0V instead of 6.8V and lacks VHF input.




The quality concept

In common with most semiconductor manufacturers, Plessey Semiconductors perform
incoming piece parts check, in-line inspections and final electrical tests. However, quality
cannot be inspected into a product; it is only by careful design and evaluation of materials,
parts and processes - followed by strict control and ongoing assessment to ensure that
design requirements are still being met - that quality products will be produced.

In line with this philosophy, all designs conform to standard layout rules (evolved with
performance and reliability in mind), all processes are thoroughly evaluated before
introduction and all new piece part designs and suppliers are investigated before
authorisation for production use.

The same basic system of evaluation, appraisals and checks is used on all products up to
and including device packing for shipment. It is only at this stage that extra operations are
performed for certain customers in terms of lot qualification or release procedure.

By working to common procedures for materials and processes for all types of customers
advantages accrue to all users - the high reliability user gains the advantage of scale hence
improving the confidence factor in the quality achieved whilst the large scale user gains the
benefits associated with basic high reliability design concepts.

Plessey Semiconductors have the following factory approvals. BS9300 and BS9400 (BSI
Approval No. 1053/M).

DEF-STAN 05-21 (Reg. No. 23HPOD).

In addition a number of U.S., European and British customers manufacturing electronics

for space have approved our facilities.

1



Screening to BS9400

PRODUCTION BATCH

CATEGORY S2

CATEGORY 83 CATEGORY $4 FULL ASSESSMENT

SCREENING LEVEL SCREENING LEVEL SCREENING LEVEL

c D
I

(1) Internal visual
examination

(2) High temper-
ature storage

(3) Rapid change
of temperature
- air

(5) Acceleration

(6) Leak test

(1) Internal visual
examination

(2) High temper-
ature storage

(3) Rapid change
of temperature
- air

(5) Acceleration

(6) Leak test

(7) Electrical tests

(7) Electrical tests

.

(8) Burn-in screen

(8) Burn-in screen

(11) Final
electrical tests

(11) Final (11) Final
electrical tests electrical tests

[ L

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

electrical tests




Plessey Hi-Rel screening

CLASS CLASS *STANDARD
S B PRODUCTS
PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL
1 1
STABILIZATION STABILIZATION
BAKE BAKE
TEMPERATURE TEMPERATURE
CYCLING CYCLING
I I
CENTRIFUGE CENTRIFUGE
1 I
VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION
| I I
HERMETICITY
HERMETICITY HERMETICITY (SAMPLE)
I
P.L.N.D.
i
SERIALIZATION
1
RADIOGRAPHIC
1
INTERIM INTERIM
ELECTRICAL TEST | | ELECTRICAL TEST
1 —1
BURN-IN BURN-IN
1 . .
FINAL FINAL FINAL
ELECTRICAL TEST | | ELECTRICAL TEST ELECTRICAL TEST
| 1

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

Plessey Semiconductors’ advanced work in the Semi-Custom field enables us to offer our
customers the opportunity to develop their own high performance circuits using our
CLASSIC software. Among the many advantages are:

® CLASSIC is cost effective and user friendly ® Prototypes in as little as 3 weeks ® Close
coordination with customer throughout design and production process ® State-of-the-art
high performance produces ® Up to 10044 gates available

TEST PATTERNS
AND
FAULT COVERAGE Fre
USING CLASSIC

PLAN
LAYOUT
USING AID

SIMULATE
USING
CLASSIC

DESIGN LOGIC g |

PLACEMENT
FILE

NET LIST

AUTO-ROUTE

THE
DESIGN
PROCESS

MANUFACTURE
PROTOTYPES
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Microgate-C (Si-Gate CMOS)

CLA 2000 SERIES

Double layer metallisation
5 micron channel length

Product family:
CLA 21XX 840 Gates
CLA 23XX 1400 Gates
CLA 25XX 2400 Gates

7ns max. prop delay

(2 input NAND fanout of 2
with 2mm track 0-70°C 4.5-
5.5V)

14MHz system clock rate
30MHz toggle rate
Fully auto-routed

Microcell

MJ1000

CLA 3000 SERIES

Double layer metallisation
4 micron channel length

Product family:
CLA 31XX 840 Gates
CLA 33XX 1440 Gates
CLA35XX 2400 Gates
CLA 37XX 4200 Gates
CLA 39XX 6000 Gates

5ns max. prop delay
20MHz system clock rate
50MHz toggle rate

Fully auto-routed

5 micron NMOS Up to 3000 equivalent gates

CLA 5000 SERIES

Double layer metallisation
2 micron channel length

Product family:

CLA 51XX 640 Gates
CLA 52XX 1232 Gates
CLA 53XX 2016 Gates
CLA 54XX 3060 Gates
CLA 55XX 4408 Gates
CLA 56XX 5984 Gates
CLA 58XX 8856 Gates
CLA 59XX 10044 Gates

2.5ns max. prop delay
40MHz system clock rate
100MHz toggle rate

Fully auto-routed

15



The care and feeding of High Speed Dividers

High Speed Divider Integrated Circuits are seeing increasing areas of application. Limited
at one time to high cost military applications, low cost devices operating up to 2GHz are now
available. At these frequencies circuit design and layout owe much more to analogue RF
design techniques than normal digital ones and the limitations on flexibility and component
choice inherent in UHF RF design are of paramount importance in successful designs.

PRACTICAL DESIGN CONSIDERATIONS

High speed divider applications require the printed circuit boards to be mechanically
designed with two considerations in mind:

(1) Electrical performance
{2) Mechanical and thermal performance.

These two considerations are inter-related; for example, the use of 1/16 inch thick
fibreglass PC board may be desirable mechanically, but a 50Q stripline on this thickness of
board is about 5/32 inch wide, and is thus too wide to pass between the pins of an IC.

Most of the heat conducted from a dual-in-line |C package is removed from the bottom of
the package. Less than 10 % is conducted out by the leads, and because of the cavity between
the chip and lid, relatively little through the top of the package.

For this reason, the use of a double-layer PC board layout is recommended, with a ground
plane top surface. Where 1/32 inch thick material is used, a top surface ground plane will add
substantially to the heat dissipation capabilities of the board.

For use at very high frequencies, consideration must be given to the type of component
used. Carbon composition resistors are more nearly resistive at high frequencies than either
carbon or metal film types, and are available in very small sizes. Bypass capacitors need to be
chosen carefully if they are to act as low impedances, as series inductance leads to an
increasing impedance with frequency above the series resonant frequency of the device. As a
guide, a 1000pF disc ceramic capacitor with 1/4 inch leads will be self resonant at about
75MHz, and will appear as an inductive impedance of about 22Q at 800MHz. The use of chip
capacitors is recommended above 500MHz, although leaded monolithic ceramic capacitors
with suitably short leads are often acceptable.

The use of a ground plane for RF decoupling purposes is often recommended, and can be
helpful. However, the danger is that the ground current paths in the plane are not defined very
well, and because of this lack of definition, the ground plane can cause unsatisfactory
operation. Probably the best method is to return all the bypass capacitors to a single point (as
in Fig.1) and return this point to the ground plane.

Also note that in Fig.1 the output load resistors have their grounded ends connected
together and a common return used. Because the currents in the resistors are in antiphase,
cancellation of the inductive effects taken place, and the path followed by the relatively large
output currents is controlled. Defining the ground current path is more important in
applications like frequency synthesis, where a relatively large part of the system may be on
one PCB.

It is well known that the effect of mismatching a transmission line is to cause variations in
the voltage along the line. Standard practice at Plessey Semiconductors has beentousea5:1
attenuator manufactured from ‘microdot’ resistors as an attenuator feeding a 50Q2 sampling
oscilloscope or a power meter. Although a high VSWR wilf exist on the line from the generator
to the test fixture, the theory is that the line from the power meter to the attenuator will be a
matched line, and so the power measured is 14dB lower than the power at the device input pin.

16



BIAS DECOUPLING PIN

PLATED THROUGH
HOLE TO
GROUND PLANE

ECL OUTPUT
RL = LOAD RESISTOR, LCC = LEADLESS CHIP CAPACITOR

Fig.1 Single point grounding

This method has been proved very successful, even if simple, and offers some advantages
over the use of hybrids or directional couplers.

The use of a matched 50Q2 system can help, and using microstrip techniques, a track witha
defined impedance is reasonably practical. The impedance of a microstrip line is given by:

Zo = 377 (L/w) (1/e))

Where L = dielectric thickness, w = width of track and ¢ is the relative permeability of the
board material.

Some correction factors have to be applied, and typically, on 1/16 inch glass fibre epoxy
board, the following sizes provide a guide to track width

10002 - imm
75Q - 2mm
50Q - 4mm

These impedances rely on the ground plane on the obverse of the board being complete,
and where boards are wave soldered, it may be necessary to make arrangements to prevent
blistering.

The input level of a divider should be maintained within the guaranteed operating window
shown on its data sheet (Fig.2). Excessive input can vary in its effects, from causing
permanent damage to miscounting, especially when cold. Running the device at too low a
level can cause problems, even though the level is within the ‘typical’ performance line of the
device. An ECL output signal on pin 6 of the device in Fig.3 can couple 60mV of signal to the
input shown on Fig.2 at 500MHz. Such a level of coupling can lead to divider jitter if the input
signal is low, and it becomes very necessary to keep the inputs and outputs well separated at
the higher frequencies. This includes ECL lines to modulus control pins on two modulus
dividers.

17
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200 400 600 800 1000
FREQUENCY (MHz)

INPUT (mV)

Fig.2 Example of input sensitivity curves

PLESSEY
SP8000 SERIES
HIGH SPEED DIVIDER

\

Fig.3 Coupling between parallel traces

Most dividers are edge triggered, and although they are specified over a frequency range
with sine wave input, they will operate to lower frequencies provided a suitably high slew rate
is provided on the input signal. This is generally of the order of 100 to 200 volts/microsecond.
This should be achieved by shaping of the input signal, for example by limiting, rather than by
overdriving the device.

The outputs of devices may be of the following forms:

(1) ECL

(2) Open coliector TTL
3 TTL

(4) CMOS

18



Of these, the ECL output is well defined; some devices require external load resistors and the
data sheet should be consulted. Where these external resistors are required, suitable
interconnection techniques should be used between them and the device; the resistors
should be carefully chosen for their non-inductive properties when output frequencies are
very high. Where an ECL output divider drives another divider it is best to AC couple, since
few dividers are strictly ECL-compatible on their inputs.

Open collector TTL outputs are relatively slow. Although the negative edge is limited in
speed by the turn-on time of the output transistor, the rising edge is limited by the external
load resistor and capacitance to ground. In practice this means that short narrow tracks are
required to the following device, and a minimum ‘fan-in’ load provided. In addition, open
collector TTL should not be used above about 10MHz output frequency.

True TTL outputs are not so limited, because of the active pull-up. Nevertheless, the use of
such outputs at frequencies above about 25-30MHz is not recommended, especially into
capactive loads. Loads of more than 30pF should not be driven faster than about 15MHz. Note
that the current drawn by true TTL outputs increases with increasing load capacitance.

CMOS outputs are, on the face of it, TTL-compatible. However, investigation will show that
the outputs are not guaranteed to meet TTL levels at TTL currents and it is not recommended
that CMOS output devices be used to directly drive TTL. Where an interface of this sort is
required, an active transistor interface should be used.

Fig.4 shows a circuit for an ECL-TTL interface, using a line receiver. Simple circuits using
one or two transistors cannot be guaranteed to work over all the tolerances of ECL output
voltages and temperature ranges.

Interfacing to dividers is not difficult if a few simple rules are obeyed. These are:

(1) Observe the input requirements - guaranteed input operating area, and slew rate.

(2) Do not use open collector outputs above 10MHz.

(3) Do not use CMOS outputs to drive TTL.

(4) Use a sensible layout with good components, and sensible values - 0.1 microfarad
ceramic capacitors are NOT bypasses at 1.5GHz.

Treating dividers as RF linear devices is probably the best way to ensure successful
applications at high frequencies. There is no magic in HF design, only intelligent layout and
sensible component choice.

+5.0

DIVIDER

HAT10C COMPARATOR OR
1AT5107A LINE RECEIVER

Fig.4 ECL/TTL interface
19



Impedance Matching

The use of microstrip techniques has been mentioned already. However, in itself this will
not produce a matched network and various possibilities exist to improve the matching at the
input of a device. These include Tchebycheff impedance transforming networks, narrow
band ‘L’ matching networks, and at high enough frequencies, the use of transmission lines.
Wideband matching is often difficult, and attempts should be made to use networks that have
the lowest possible working Q. This is for two reasons: firstly a high Q network will not only be
narrow band, but will have the capability of increasing the losses, and secondly, a low Q
network is generally more tolerant of component variations.

The greater losses in high Q circuits occur because of the greater circulating current: the
loss power is I2R, so that if the Q is doubled with all else constant, the power loss is increased
by 4 times.

The easiest method of determining matching components is by means of the Smith Chart.

THE SMITH CHART

The input impedance of SP8000-series high speed dividers varies as a function of
frequency and is therefore specified on the datasheets by means of Smith Charts. The
following information is included in this handbook as a guide to their interpretation and use.

Construction of the chart

The chart is constructed with two sets of circles, one set comprising circles of CONSTANT
RESISTANCE (Fig. 5) and the other circles of CONSTANT REACTANCE (Fig. 6). The values
on these circles are normalised to the characteristic impedances of the system by dividing the
actual value of resistance or reactance by the characteristic impedance e.g. in a 500 system, a
resistance of 100Q is normalised to a value of 2.0.

By combining Figs. 5 and 6 to form Fig. 7, a chart is produced in which any normalised
impedance has a unique position on the chart, and the variation of this impedance with
frequency or other parameters may be plotted.

Fig.5 Constant resistance circles
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Fig.6 Constant reactance circles

Fig.7 The complete chart
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A further series of circles may be plotted on the chart: these are circles of constant VSWR,
and represent the degree of mismatch in a system. The VSWR is the ratio of the device
impedance to the characteristic impedance, and is always expressed as a ratio greater than 1:
thus a 25Q device in a 500 system gives rise to a 2:1 VSWR. These circles of constant VSWR
have been added in Fig. 7.

Any point can be represented on the Smith Chart: for example an impedance of 150-75Q
can be represented by a normalised impedance (in a 50 Q system) of 3-j1.5 and this point is
plotted in Fig.7 as point A.

Network calculations

The main application for Smith Charts with integrated circuits is in the design of matching
networks. Although these can be calculated by use of the series to parallel (and vice-versa)
transforms, foilowed by the application of Kirchoff's Laws, the method can be laborious.
Although the Smith Chart as a graphical method cannot necessarily compete in terms of
overall accuracy, it is nevertheless more than adequate for the majority of problems,
especially when the errors inherent in practical components are taken into account.

Any impedance can be represented at a fixed frequency by a shunt conductance and
susceptance (impedances as series redactance and resistance in this context). By transferring
a point on the Smith Chart to a point at the same diameter but 180° away, this transformation
is automatically made (see Fig. 8) where A and B are the series and parallel equivalents.

It is often easier to change a series RC network to its equivalent paraliel network for
calculation purposes. This is because as a parallel network of admittances, a shunt
admittance can be directly added, rather than the tortuous calculations necessary if the series
form is used. Similar arguments apply to parallel networks, so in general it is best to deal with
admittances for shunt components and reactances for series components.

Admittances and impedances can be easily added on the Smith Chart (see Fig. 9). Where a
series inductance is to be added to an admittance (i.e. parallel R and C), the admittance
should be turned into a series impedance by the method outlined above and in Fig. 8. The
series inductance can then be added as in Fig. 9 (see also Fig. 10).

Point A is the starting admittance consisting of a shunt capacitance and resistance. The
equivalent capacitive impedance is shown at point B. The addition of a series inductor moves
the impedance to point C. The value of this inductor is defined by the length of the arc BC, and
in Fig. 10 is -j0.5 10 j0.43 i.e. a total of j0.93. This reactance must of course be denormalised
before evaiuation. Point C represents an inductive impedance which is equivalent to the
admittance shown at Point D. The addition of shunt reactance moves the input admittance to
the centre of the chart, and has a value of -j2.0. Point D should be chosen such that it lies on
unity impedance/conductance circle: thus a locus of points for point C exists.

This procedure allows for design of the matching at any one frequency. Wide band
matching is more difficult and other techniques are needed. Of these, one of the most
powerful is to absorb the reactance into a low pass filter form of ladder network: if the values
are suitably chosen, the resuiting input impedance is dependent upon the refiection
coefficient of the filter.

At frequencies above about 400MHz, it becomes practical to use sections of transmission
line to provide the necessary reactances, and reference to one of the standard works on the
subject is recommended.
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Fig.8 Series reactance to parallel admittance conversion
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Fig.9 Effects of series and shunt reactance
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Fig.10 Matching design using the Smith Chart

PHASE NOISE AND DIVIDERS

Phase noise is becoming increasingly important in systems and it is necessary to minimise
its effects. First, however, phase noise must be defined.

A spectrally pure signal of a given frequency would appear on a perfect spectrum analyser
display as a single straight line as in Fig.11. If the signal is frequency modulated with a discrete
modulation frequency, the result will be a comb of frequencies as in Fig.12, while modulation
with noise will produce an output spectrum as in Fig.13. Note that the noise density decreases
as the offset from the carrier increases. This effect is the result of the effectively lower
modulation index m. In the case of a Voltage Controlled Oscillator modulated by white noise,
a similar effect will be seen, because for a given deviation f, the modulation index m, (=
1/fmod) is greater for lower frequencies than for higher frequencies. Thus the number of
sidebands is greater for lower frequencies, and the noise spectral density increases as the
carrier is approached.

The causes of phase noise in dividers are not well understood, but the effects of internal
noise on the switching point of the various flip-flops cannot be ignored. The 1/f noise will
obviously inter-relate to the phase noise if this is so, and it is interesting to note that various
measurements of Gallium Arsenide dividers suggest performances 20 to 30dB worse than for
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ECL dividers. Rohde (ref. 4) suggests that TTL and CMOS are much better than ECL,
although little work has been published in this field, possibly because of the measurement
difficulties.

The non-saturating nature of ECL, the fact that the transistors are designed and processed
for high speed rather than low noise, and the smaller signal swings than TTL or CMOS, lead
intuitively to the conclusion that ECL should be worse than either of these other two logic
families. This appears to be the case, while the high 1/f noise knee of Gallium Arsenide
devices leads to the high relatively close in phase noise.

Devices with slow output edges, such as open collector TTL output stages may aiso be
expected to be worse, which is again born out in practice.

Minimisation of phase noise requires the use of well-filtered supplies, correct input levels
and minimisation of noise in level changing circuitry.

AMPLITUDE
AMPLITUDE

N

f f

Fig.11 Spectrally pure signal Fig.12 Spectrally pure signal, frequency modulated
with single tone

AMPLITUDE

f

Fig.13 Spectrally pure signal, frequency modulated by noise
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THERMAL DESIGN

The temperature of any semiconductor device has an important effect upon its long term
reliability. For this reason, it is important to minimise the chip temperature; and in any case,
the maximum junction temperature should not be exceeded.

Electrical power dissipated in any device is a source of heat. How quickly this heat can be
dissipated is directly related to the rise in chip temperature: if the heat can only escape slowly,
then the chip temperature will rise further than if the heat can escape quickly. To use an
electrical analogy: energy from a constant voltage source can be drawn much faster by using
a low resistance load than by using a high resistance load.

The thermal resistance to the flow of heat from the semiconductor junction to the ambient
temperature air surrounding the package is made up of several elements. These are the
thermal resistance of the junction-to-case, case-to-heatsink and heatsink-to-ambient
interfaces. Of course, where no heatsink is used, the case-to-ambient thermal resistance is
used.

These thermal resistances may be represented as

fja = Bjc + Bch + Ona

where#fja is thermal resistance junction to ambient ° C/W
fic is thermal resistance junction-to-case °C/W
Gcnis thermal resistance case-to-heatsink ° C/W
Hnais thermal resistance heatsink-to-ambient ° C/W

The temperature of the junction is also dependent upon the amount of power dissipated in
the device — so the greater the power, the greater the temperature.

Just as Ohm’s Law is applied in an electrical circuit, a similar relationship is applicable to
heatsinks.

Tj = Tamb + PD (Hja)

T; = junction temperature
Tamb = ambient temperature
Ppo = dissipated power

From this equation, junction temperature may be calculated, as in the following examples.

Example 1
An SP8785B is to be used at an ambient temperature of +50°C. From Table |, 8ja for the
DG14 package is 110° C/W; from the datasheet, Po = 598mW and Tjmax = 175°C.

Tj =Tamb + PD aja
=50 + (0.598 x 110)
= 115.8°C (typ.)

Where operation in a higher ambient temperature is necessary, the maximum junction
temperature can easily be exceeded unless suitable measures are taken:

Example 2
An SP8785A (Tjmax. = +175°C) is to be used at an ambient temperature of +120°C.
Again, 8ja = 110°C/W, Pp = 598mW.

Tj= 120 + (0.598 x 110)
= +185.8°C (typ.)

This clearly exceeds the maximum permissible junction temperature and therefore some
means of decreasing the junction-to-ambient thermal resistance is required.

As stated earlier, 6ja is the sum of the individual thermal resistances; of these, jcis fixed by
the design of device and package and so only the case-to-ambient thermal resistance, f¢ca, can
be reduced.
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If 8ca, and therefore 8js, is reduced by the use of a suitable heatsink, then the maximum Tamb
can be increased:

Example 3

Assume that an IERC LIC14A2U dissipator and DCO00G80B retainer are used This device
is rated as providing a ja of 55°C/W for the DG14 package. Using this heatsink with the
SP8785A operated as in Example 2 would result in a junction temperature given by:

Tj =120 + (0.598 x 55)
= 152.9°C

Nevertheless, it should be noted that these caiculations are not necessarily exact. This is
because factors such as 6jc may vary from device type tc device type, and the efficacy of the
heatsink may vary according to the air movement in the equipment.

In addition, the assumption has been made that chip temperature and junction temperature
are the same thing. This is not strictly so, as not only can hot spots occur on the chip, but the
thermal conductivity of silicon is a variable with teraperature, and thus the 8ic is in fact a
function of chip temperature. Nevertheless, the method outlined above is a practical method
which will give adequate answers for the design of equipment.

It is possible to improve the dissipating capability of the package by the use of heat
dissipating bars under the package, and various proprietary items exist for this purpose.

Under certain circumstances, forced air cooling can become necessary, and although the
simple approach outlined above is useful, more factors must be taken into account.

Thermal resistance in stiil air (°C/W) (Note 1)

Package type Bia Bic
14-lead ceramic DIL, metal lid (DC14) 100 25
8-lead ceramic DIL (DG8) 150 40
14-lead ceramic DIL (DG14) 110 30
16-lead ceramic DIL (DG16) 110 30
8-lead plastic DIL (DP) (Note 2) 200 -
14-lead plastic DIL (DP14) (Note 2) 160 -
16-lead plastic DIL (DP16) (Note 2) 165 -
8-lead TO-5 (CM8) 210 60

NOTES

1. Measurements were made on a printed circuit board with no contact betveen the bottom
of the package and the board.

2. Measurements for plastic DIL packages were made using packages with Kovar lead
frames and eutectic die bonds.

Table 1 Thermal resistance values for different packages
REFERENCES

1. Electronic Applications of the Smith Chart, Philip H. Smith, McGraw Hiil, 1966.

2. Microwave Filters, Impedance - Matching Networks and Coupling Structures, Matthei,
Young, Jones, Artech House 1980. SBN 0890060991.

3. Tables of Chebyshev Impedance Transforming Networks of Low Pass Filter Form,
Matthei G.L., Proc IEEE August 1964 pp 939 - 963.

4. Digital PLL Frequency Synthesis Theory and Design V.L. Rohde, Prentice Hall 1983 ISBN
0-13-214239-2.
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SP8600A & B

@ PLESSEY

Semiconductors

SP8600A & B

250MHz + 4

The SP8600 is an asynchronous ECL counter with open
collector outputs. It requires external input bias and an AC
coupled input signal of 600mV p-p.

Vee (0V)

CLOCK INPUT ouTPUT

FEATURES

B Open Collector Output P
B AC Coupled Input VeE (case}

QUTPUT

cms

QUICK REFERENCE DATA Fig.1 Pin connections - bottom view

Supply Voltage: -5.2V
Power Consumption: 85mwW
Max. Input Frequency: 250MHz
Temperature Range:
-65°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

B Supply Voltage: -10V
B Output Voltage (Pins 1 and 3); Vee +14v
B Storage Temperature Range: -55°C to +175°C
W Max. Junction Temperature: +175°C
M Max Clock I/P Voltage: 25V p-p
Vcc‘(W)
- - — T ————————— |
| |
| r : ] {
|
CLOCK INPUT G(r—v Dgcpze D;VJDzE —-+ 1 OUTPUT
TLOCK INPUT 7 | L——-—+ 3 BUTPUT
[ . ] |
| |
e b |
5
Vee

Fig.2 Functional diagram
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8P8600A & B

ELECTRICAL CHARACTERISTICS
Supply voltage: Vee = -5.2V * 0.25V Vcc = OV
Temperature: A Grade Tamp = -55°C to +125°C
B Grade Tams = -30°C to +70°C

Characteristic symbol | V"""M“_ Units Conditions
Maximum frequency (sinewave input) fmax 250 MHz | |nput = 400-800mV
Minimum frequency (sinewave input) frmin 25 MHz | Input = 400-800mV
Power supply current lee 25 mA | Vee=-5.2V
Output current lout 1.65 mA

NOTES
1. Unless otherwise stated the electrical characteristics are guaranteed over specified supply. frequency and temperature range.
2. The dynamic test circuit is shown in Fig. 5.

1600 Tame -55 Cand 125 C

*Tested as
specified above.

INPUT AMPLITUDE (mV p-p)
g

%
GUARANTEED *
600 —— OPERATING
WINDOW
400
——
0
0 100 200 300

INPUT FREQUENCY (MHz2)

Fig.3 Typical input characteristics of SP8600A

Fig.4 Typical input impedance: supply voltage -5.2V, temperature 25°C, frequencies in MHz, impedances normalised to 50 ohms.
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OPERATING NOTES

1. Theinput is normally AC coupled to one of the inputs or,
if complementary signals are available, to both inputs. The
inputs require an external bias as shown in Fig.5.

2. If no signal is present the device will self-oscillate. If this
is undesirable this can be prevented by offsetting the two
inputs by approximately 40mV as shown in Fig. 6.

3. The outputs are in the form of complementary free
collectors with about 2mA available from them over full
temperature range. The outputs can be interfaced to ECL or
Schottky TTL as shown in Fig. 7.

SP8600A & B

4. For maximum frequency operation the output load
resistor values must be such that the output transistors will
not saturate. If the output load resistors are connected to OV
then saturation occurs with resistor values greater than 600
ohms. If only one output is used the other output can be
connected to OV.

5. The input can be operated down to DC but input slew
rate must be better than 20V/us.

6. The input impedance varies as a function of frequency.
See Fig. 4.

ps

100,

T4

o

51 51

INPUT 1 _.l
7
MONITOR 1

SP8600

QUTPUT TO
Irn OSCILLOSCOPE

INPUT 2 ~.'
10n
220
MONITOR 2

Vee(-5.2V)

Fig.5 Test circuit

CLOCK INPUT LA

—>—H

s.2v

270 "

SPB600

MC10116 FOR ECL
MC10125 FOR TTL

= 10n

Fig.7 Interfacing to ECL and Schottky TTL
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SP8601A & B

@ PLESSEY

SP8601A & B

150MHz -+ 4

The SP8601 is an asynchronous ECL counter with a
current steered output which can be used to drive TTL or
CMOS. Biased externally, it may be directly driven from an
ECL Il source.

FEATURES

B Current steered output can drive TTL or CMOS
B AC or DC Coupled Input
B Inputs ECL Il Compatible

QUICK REFERENCE DATA

B Supply Voltage: -5.2V
B Power Consumption: 85mW
B Temperature Range:
-85°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -10V

Output Voltage (Pins 1,3): Vee +14V

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

Vee {0V}

CLOCK INPUT OUTPUT

Vee (case) OuTPUT

CcCms

Fig.1 Pin connections - bottom view

Vec (OV)
— —— .—___—______
| - A
| |
| |
| |
cLOCK INPUT 6 O—————] af}——01 ourrur
1 mvn:;z BY mvu;s BY |
. |
CLOCK INPUT 70——: o'————olaotnwr
| |
| |
- e _J

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS
Supply voltage: Vcc = 0V, Vee = -5.2V + 0.25V
Temperature: A Grade Tamb = -55°C to +125°C
B Grade Tamb = -30°C to +70°C

SP8601A & B

Value

Characteristics Symbol Min. Max. Units Conditions
Maximum frequency fmax 150 MHz Input = 400-800mV p-p
(sinewave input)
Minimum frequency fmin 15 MHz Input = 400-800mV p-p
(sinewave input)
Power supply current lee 25 mA Vee = -5.2V
Output current lour l 186 mA

NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply frequency and temperature range.
2. The test configuration for dynamic testing is shown in Fig 5.

*Tested as

specified above.

= T
E!M Taug =-55°Cto <128
. -
Q GUARANTEED *
g sor— OPERATING
= WINDOW
400
2 ——
§ 200
Z

e

50 100
INPUT FREQUENCY (MHz)

Fig.3 Typical characteristic of SF3601A

Fig.4 Typical input impedance. Test conditions: supply voitage -5.2V, ambient temperature 25° C, frequencies in MHz,
impedances normalised to 50 ohms.
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SP8601A & B

OPERATING NOTES

1. The signal source can be capacitively coupled to the
clock input if input bias is provided (See Fig. 6) but is
normally directly coupled with ECL 11 levels. The inputs
can be operated either singly or with double
complementary input drive.

2. The outputs are in the form of complementary free
collectors with1.6mA available from them over full military
temperature range (A grade). The outputs can be
interfaced to ECL or Schottky TTL as shown in Fig. 5.
Interfacing to TTL at frequencies above 20MHz requires
low capacitance interconnections and the use of Schottky
TTL.

3. For maximum frequency operation the output load
resistor values must be such that the output transistors
will not saturate. Ifthe output load resistors are connected
to OV then saturation will occur with resistor values
greater than 600 ohms. If only one output is used the other
output can be connected to OV. See Table 1 for typical
variation of maximum input frequency with output load
resistor.

Minimum Load Input
Output Resistor Frequency
Voltage (mV) {(ohms) (MHz)
1100 1000 120
320 200 150
80 50 180
Table 1

4. Input impedance is a function of frequency. See Fig. 4.
5. The input can be operated down to DC but input slew
rate must be better than 20V/ps.

6. All components should be suitable for the frequency in
use.

750, lmn
51 51
; it — it
INPUT FROM __5o}-
GENERATOR —— 1 1
OUTPYTS TO
1k DUT SAMPLING
3 0.1y SCOPE
6 3 -4 -
L]
TTL ouTPUT

INPUTS

ECL OUTPUT

Fig.7 Interfacing to ECL
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@ PLESSEY

Semiconductors

SP8602A & B soomH: - 2
SP8604A & B 300mH: - 2

The SP8602 and SP8604 are emitter coupled logic dividers
which feature ECL 10K compatible outputs when used with
external pulldown resistors. The inputs are AC coupled.

FEATURES

B ECL Compatible Outputs
B AC Coupled Inputs (Internal Bias)

QUICK REFERENCE DATA

B Supply Voltage: -5.2v
B Power Consumption: 85mwW
B Temperature Range:
-565°C to +125°C (A Grade)
~-30°C to +70°C (B Grade)

ARSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 10mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

SP8602/4A & B

Ve {case)

CLOCK INPUT

INTERNAL BIAS DECOUPLING

cms

Fig.1 Pin connections - bottom view

|
!

INTERNAL BIAS
DECOUPLING
3

r—-TT-=- T_‘__ I

Vee (0V)
5

CLOCK INPUT 1 O——m—— ———————]

CLOCK INPUT 2

| DIVIDE BY
i 2

0 ¢ ouTPUT

7 OUTPUT

Fig.2 Functional diagram
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SP8602/4A & B

ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = 0V, Vee = -5.2V + 0.25V
Temperature: Tamb A Grade = -55°C to +125°C
B Grade = -30°C to +70°C

Characteristics Symbol - Value Units Grade Conditions Notes
Min. Max.
Maximum frequency frmax 500 MHz SP8602
(sinewave input) Input = 400-8COmV p-p
300 MHz SP8604
Minimum frequency fmin 40 MHz All Input = 400-800mV p-p
(sinewave input)
Power supply current lee 18 mA All Vee = 5.2V
Outputs unloaded
Output low voltage Vou -1.8 -1.4 \ All Vee = -5.2V Note 4
Ovutput high voltage VoH -0.85 -0.7 \ All Vee = -5.2V Note 4
Minimum output swing Vour 400 mv All Vee = -5.2V
NOTES

1. Unless otherwise stated the electrical characteristics shown anove are guaranteed over specified supnly, frequency and temperature range.
2. The temperature coefficients of Von= +1.63mV/°C and VoL = +0.34mV/°C but these are not tested.

3. The test configuration for dynamic testing is shown in Fig.5.

4. Tested at 25°C only.

1000 Tame -55 T\o 125 C

GUARANTEED *
OPERATING
WINDOW

*Tested as
specified above.

INPUT AMPLITUDE (mV p-p)
g g

0 100 200 300 400 500
INPUT FREQUENCY (MHz)

Fig.3 Typical characteristic of SP8602A

3 Fig.4 Typical input impedance. Test conditions: supply voltage -56.2V, ambient temperature 25° C, frequencies in MHz,
8 impedances normalised to 50 ohms.



OPERATING NOTES

1. The clock inputs {pins 1 and 2) can be driven single-
ended or differentially and should be capacitively coupled
to the signal source. The inputsignal path is completed by
connecting a capacitor from the internal bias decoupling,
pin 3, to ground.

2. Inthe absence of asignal the device will self-oscillate.
If this is undesirable it may be prevented by connecting a
15K resistor from the unused input to Ve (ie pin 1 or 2 to pin
8). This causes a drop in sensitivity of about 100mV.

SP8602/4A & B

3. The circuit will operate down to DC but slew rate must be
better than 100V/ps.

4. The outputs are compatible with ECL 1. There is an
internal load of 4k on each output. The outputs can be
interfaced to ECL 10K by addition of a pulldown resistor of
1.5k from the outputs to Vee to increase output voltage swing.
5. Input impedance is a function of frequency. See Fig. 4.
6. All components should be suitable for the frequency in
use.

TO0 gAMPLING

FROM GENERATOR
INJ 1

TO SAMPLING
SCOPE

/j:m

Vee

Fig.5 Test circuit

ECL OUTPUT

Fig.6 Typical application showing interfacing
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SP8605/6A & B

@ PLESSEY

SP8605A & B 1000mH: - 2
SP8606A & B 1300MHz - 2

The SP8605 and SP8606 are emitter coupled logic dividers
with ECL Ill compatible outputs. Specified from -55°C to
+125°C (A Grade), these devices feature AC coupled inputs
and 600mV p-p clock input sensitivity.

FEATURES

B ECL Compatible Outputs
M AC Coupled Inputs (Internal Bias)

QUICK REFERENCE DATA

Supply Voitage: -5.2V
Power Consumption: 320mw
Max. Input Frequency: 1300MHz (SP8606)
Temperature Range:
-55°C to +125°C (A Grade)
0°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 10mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

ne ]
Ne[]2
acls
CLOCK INPUT 4
ne s

INTERNAL BIAS DECOUPLING E &

Vu[]7

14 [] vee (ov)
13[]Nc
2[Ine
11 [] ouTPUT
10[] ouTPUT

s[]nc

s[]NC

DG14

Fig.1 Pin connections - top view

INTERNAL BIAS

DECOUPLING Vee (V)
6 ‘_éu_
| I '
; |
I Q p———m ) 10 OUTPUT
| DIVIDE BY |
CLOCK INPUT 4 2 i
1 3| 11 OUTRUT
[ [
| I
L e -

Fig.2 Functiona! diagram




ELECTRICAL CHARACTERISTICS
Supply voltage: Vcc = 0V, Vee = -5.2V + 0.25V

Temperature: A Grade Tcase = -55°C to +125°C (Note 2)
B Grade Tamb = 0°C to +70°C

SP8605/6A & B

- Value . o
Characteristics Symbol Win. | Max. Units Grade Conditions Notes
Maximum frequency fmax 1.0 GHz | SP8605A,B|Input = 400-1200mV p-p Note 7
(sinewave input) 13 GHz | SP8606A |Input = 800-1200mV p-p Note 7
1.3 GHz | SP8606B [Input =400-1200mV p-p Note 7
Minimum frequency frmin 150 | MHz All Input = 600-1200mV p-p Note §
(sinewave input)
Current consumption lee 100 | mA All Vee = -5.45V Note 6
Outputs unloaded
Output low voltage Vor -1.92| -1.62 \ All Vee = -5.2V Outputs
loaded with 430Q2(25°C)
Output high voltage Von |-093| -0.75 \ All Vee = -5.2V Outputs
loaded with 430Q2(25°C)
Minimum output swing Vout | 500 mV All Vee = -5.2V Outputs Note 6
loaded with 430 ohms
NOTES
1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The A grade devices must be used with a heat sink to maintain chip temperature below +175°C when operating in an ambient of +125°C.
3. The temperature coefficients of Vor= +1.2mV/°C and VoL = +0.24mV/°C but these are not tested.
4. The test configuraticn for dynamic testing is shown in Fig.5.
5. Tested at 25°C and +125°C only (+70°C for B grade).
6. Tested at 25°C only.
7. Tested at +125°C only (+70°C for B grade).

§

N SPBE0SA

g

m SPBs0cE

*
\GUARANTEED.

OPERATING
WINDOW

Tease 126 C—4—of

INPUT AMPLITUDE (mV p-p)

j/J Tma{ ‘T0°C

el

T
chfl -55‘| c

3
0 100 200 300 400 500 600 700 8OO 900 1000 1100 1200 1300
INPUT FREQUENCY (MHz)

Fig.3 Typical characteristic of SP8606

*Tested as
specified above.

Fig.4 Typical input impedance. Test conditions: supply voltage 5.2V, ambient temperature 25° C, frequencies in MHz,
impedances normalised to 50 ohms.
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SP8605/6A & B

OPERATING NOTES

1. The clock inputs (pin 4) should be capacitively
coupled to the signal source. The input signal path is
completed by connecting a capacitor from the internal
bias decoupling, pin 6, to ground.

2. If no signal is present the device will self-oscillate. If
this is undesirable it may be prevented by connecting a
10k resistor from the unused input to Vee (ie pin 4 to pin 7).
This reduces sensitivity by approximately 100mV.

3. The input can be operated at very low frequencies but
slew rate must be better than 200V/ps.

4. The input impedance of the SP8605/6 is a function of
frequency. See Fig. 4.

5. The emitter follower outputs require external load
resistors. These should not be less than 330 ohms, and a
value of 430 ohms is recommended. Interfacing to ECL
111/10K is shown in Fig. 7.

6. These devices may be used with split supply lines and
earth referenced input using the circuit shown in Fig. 6.

7. All components should be suitable for the frequency in
use.

Vi - 8.2V £0.25V

Fig.5 Toggle frequency test circuit

+3v
=
14
INPUT FROM In 50
S0 OUTRUT . L | e sl
50 SPB605/6
10 1in 50
. — {3 oureur
7
430 430
T Vee 2.2V

Fig.6 Circuit for using the input signal about ground potential

o

it - I - [
—l—l J— 47
2 ECLI
ECLIN
SP8605[6 ECL10K SP8605/6 ECL10K
430 430 15K
2V

LOW POWER INTERFACING
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Fig.7 Interfacing SP8605/6 to ECL 10K and ECL Ill



SP8605/6A & B

ECL OUTPUT

Fig.8 Typical application showing interfacing
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SP8607A & B

S PLESSEY

Semiconductors

SP8607A & B

600MHz +

2

The SP8607 is an emitter coupled logic divider which
features ECL 10K compatible outputs when used with
external pulldown resistors. The inputs are AC coupled.

FEATURES

B ECL Compatible Outputs
Bl AC Coupled Inputs (Internal Bias)

QUICK REFERENCE DATA

Ve (case)

CLOCK INPUT

OUTPUT — |08 20 — CLOCK INPUT
Ve (V)

INTERNAL BIAS DECOUPLING

Cms

B Supply Voltage: -5.2V
B Power Consumption: 80mwW
B Temperature Range:
-55°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 10mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock |/P Voltage: 2.5V p-p

Fig.1 Pin connections - bottom view

INTERNAL BIAS
DECOUPLING
3

Vee (0V)
5

CLOCK INPUT 1 O — 1

=]
=
)=
m
2

CLOCK INPUT 2

Fig.2 Functional diagram
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SP8607A & B

ELECTRICAL CHARACTERISTICS
Supply voltage: Vcc = OV, Vee = -5.2V + 0.25V
Temperature: Tamo A Grade = -55°C to +125°C
B Grade = -30°C to +70°C

Characteristic Symbol Min.valueMax. Units Conditions Notes
Maximum frequency (sinewave input) fmax 600 MHz | Input = 400-800mV p-p
Minimum frequency (sinewave input) frmin 40 MHz |input = 400-800mV p-p
Power supply current lee 18 mA | Vee =-5.2V

Outputs unloaded

Output low voltage Vou -1.8 -1.4 V. |Vee=-52V Note 4
Output high voltage VoH -0.85 -0.7 V |Vee=-52V Note 4
Minimum output swing Vour 400 mV [Vee=-52V

NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficients of Von = +1.63mV/°C and VoL = +0.34mV/°C but these are not tested.

3. The test configuration for dynamic testing is shown in Fig.5.

4. Tested at 25°C only.

T
: 1000 Taws -55 Clo 125
£
w 800 "
GUARANTEED *.
s 00— OPERATING Tgstgq as
g , WINDOW specified above.
00
F 3 AN
o N
2 N
£ ¢

o 100 200 300 400 500 600
INPUT FREQUENCY (MHz)

Fig.3 Typical characteristic of SP8607A

Fig.4 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz, 45§
. impedances normalised to 50 ohms:.




SP8607A & B
OPERATING NOTES

1. The clock inputs (pins 1 and 2) can be driven single-
ended or differentially and should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling,
pin 3, to ground.

2. Inthe absence of asignal the device will self-oscillate.
If this is undesirable it may be prevented by connecting a
15k resistor from the unused input to Vee (ie pin 1 or 2 to pin
8). This causes a drop in sensitivity of about 100mV.

3. The circuit will operate down to DC but slew rate must be
better than 100V/us.

4. The outputs are compatible with ECL Il. There is an
internal load of 4k on each output. The outputs can be
interfaced to ECL 10K by addition of a pulidown resistor of
1.5k to the outputs to increase the output voltage swinj.

5. Input impedance is a function of frequency. See Fig. 4.
6. All components should be suitable for the frequency in
use.

‘GENERATOR 5
INPUT o . 450 10n
G
DuUT
250 100
¢ o ovrewr
3
3.5k 3.5k
Vee
-—1n

Fig.5 Test circuit

ECL OUTPUT

15k 15K

'_ ______________ -/
i
[
) DIVIDE BY
n I 2
15k /I’ : 440 440
m-:i(f BIAS
| Al _ £ ______ _
8
1
1n£
foass

Fig.6 Typical application showing interfacing
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SP8610/11A & B

@ PLESSEY

Semiconductors EEE—————

SP8610A & B 1000mH: - 4
SP8611A & B 1300/1500MHz - 4

The SP8610/11 are asynchronous ECL divide by four
circuits, with ECL compatible outputs which can also be
used to drive 100 ohm lines. They feature input sensitivities of
800mV p-p (800mV. p-p above 1300MHz). et ~ sufvem
w2 Eh
FEATURES g 12[] ne
cLock mwput [Je 11[] ourput
B ECL Compatible Ogtputs ‘ wils ol 5
M AC Coupled Input (internal bias) NTERAL B85 DECOLPUNG s ofee
v::ar s[lnc
QUICK REFERENCE DATA
Supply Voltage: -5.2V DG14

Power Consumption: 380mwW Fig.1 Pin connections - top view
Max. Input Frequency: 1500MHz (SP8611B)
Temperature Range:

-55°C to +125°C (A Grade)

0°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 10mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

CLOCK INPUT 4

Fig.2 Functional diagram
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SP8610/11A & B

ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = OV Vee = -5.2V + 0.25V
Temperature: Tcase (A grade) = -55°C to +125°C (Note 2)
Tamb (B grade) = 0°C to +70°C

Characteristic Symbol Mirxa'u;ax. Units Grade Conditions Note
Maximum frequency fmax 1.0 GHz | SP8610A,B|Input = 400-1200mV Note 5
13 GHz | SP8611A |Input = 800-1200mV Note 7
15 GHz | SP8611B [Input = 800-1200mV Note 7
Minimum frequency frmin 150 | MHz All Input = 600-1200mV Note §
Current consumption lee 100 | mA All Vee = -5.45V Note 6
Outputs unloaded
Output low voltage Voo |-192] -1.62 \ All Vee = -5.2V outputs
loaded with 430Q(25°C)
Output high voltage Von |-093| -0.75 ' Al Vee= -5.2V outputs
loaded with 430Q2(25° C)
Minimum output swing Vout | 500 mV All VEee = -5.2V outputs Note 6
loaded with 430Q

NOTES
Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
The A grade devices must be used with a heat sink to maintain chip temperature beiow +175°C when operating in an ambient of +125°C.
The temperature coefficients of Vo= +1.2mV/°C and VoL = +0.24mV/°G but these are not tested.

NOOV A WND

The test configuration for dynamic testing is shown in Fig.5.
Tested at 25°C and +125°C only (+70°C for B grade).
Tested at 25°C only.

Tested at +125°C only (+70°C for B grade).

1800
1600 sPes11a T
E 1a00 1 sml‘m——ﬁ
2 1w [
E, A *Tested as
S o0 [ GUARANTEED' >d
E oﬁ:sgxe specified above.
&
E o0 70°C,
Y4
z o ’olzs°c('ru-s)
|
20 11 =
1T 55°C (Toase)

0
O 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics

OPERATING NOTES

1.

The clock input (pin 4) should be capacitively coupled to

the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling, pin

6

2.

to ground.
If no signal is present the device will self-oscillate. If this

is undesirable it may be prevented by connecting a 10k
resistor from the input to Vee (i.e. Pin 4 to Pin 7). This reduces
sensitivity by approximately 100mV.

3. The input can be operated at very low frequencies but

48

slew rate must be better than 200V/ us.

4. The input impedance of the SP8610/11 is a function of
frequency. See Fig. 4.

5. The emitter follower outputs require external load
resistors. These should not be less than 330 chms, and a
value of 430 ohms is recommended. Interfacing to ECL
111/10K is shown in Fig. 7.

6. These devices may be used with split supply lines and
ground referenced input by means of the circuit of Fig. 6.



SP8610/11A & B

Fig.4 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz, impedances
normalised to 50 ohms.

500
SIGNAL
SOURCE

Yec OV
504 LINE
In TO SCOPE
B a——m—c

Vee =52 : 025V

n
SIGNAL
SOURCE

—_—

3

10n

Vee - 2.2V

Fig.6 Circuit for using the input signal about earth potential
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SP8610/11A & B

y__

cov o
- I
| .
ectiok st | ecum
15K
s2v v

LOW POWER INTERFACING

Fig.7 Interfacing SP8611 series to ECL 10K and ECL Il

ECL OUTPUT

S0

Fig.8 Typical application showing interfacing




S PLESSEY

SP8612B

SP8612B

1800MHz + 4
The SP8612B is an asynchronous emitter coupled logic

counter which provides ECL 10K compatible outputs and
can drive 100 ohm lines. It operates from a -6.8V supply or wet e[ veciow
split supplies of +5V and -1.8V. Otherwise it is similar to the
SP8610/11. ne(]z uflne

welfs 2[]Ne
FEATURES CLOCK INPUT d 4 n[Jourpur

s 1ol] OUTFOT
B ECL Compatible Output INTERNAL BIAS DECOUPUING {6 sfinc
B AC Coupled Input (Internal Bias) vells ofine
B Typical Operating Frequency 2GHz ¢t

DC14

Fig.1 Pin connections - top view
QUICK REFERENCE DATA

B Supply Voltage: -6.8V

B Power Consumption: 600mwW

M Output Voltage Swing: 750mV typ.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: (Vcc-Veg) -8V

Output Current: 15mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Input Voltage: 2.5V p-p

Vec(0V)

CLOCK INPUT 4 O————

Fig.2 Functional diagram
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SP8612B

ELECTRICAL CHARACTERISTICS
Supply voltage: Vcc = 0V, Vee = -6.8V £ 0.35V
Temperature: Tamo = 0°C to +70°C

Characteristics Symbol Mir‘:am:ﬂax. Units Conditions Note
Maximum frequency fmax 18 GHz | input = 800-1200mV Note 4
sinewave input p-p
Minimum frequency fmin 900 | MHz | Input = 400-1200mV Note 5§
sinewave input p-p
Power supply current lee 110 mA Outputs unloaded Note 5

Vee = -7.15V
Output low voltage Vou -19 1 -1.62 \ Qutputs ioaded with
620Q2 to Vee= -6.8V(25°C)
Output high voitage VoH -093] -0.75 Vv Outputs loaded with
62002 to Vee= -6.8V(25°C)
Minimum output swing Vour | 500 mV | Outputs loaded with Note 5
620Q) to Vee = -6.8V

NOTES

The test configuration for dynamic testing is shown in Fig.5.
Tested at +70°C only.
Tested at 25°C only.

IR SN

. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
The temperature coefficients of Vor = +1.2mV/°C and VoL = +0.24mV/°C but these are not tested.

2000

1800

1600
2 1400
3
w 1200
[=}
B 1000 /’
H GUARANTEED * Tested as
- B WINDOW ¢4 specified above.
§ 00
z

400

200

0
o 200 400 600 800 1000 1200 1400 1600 1800

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics SP86128

OPERATING NOTES

1. Theclock input (pin 4) should be capacitively coupled to
the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling, pin
6 to ground.

2. Mt no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 10k
resistor from the input to Vee (i.e. pin 4 to pin 7). This reduces
sensitivity by approximately 100mvV.

3. The input can be operated at very low frequencies but
slew rate must be better than 200V/us.

4. The input impedance of the SP8612 is a function of

52

frequency. See Fig. 4.

5. The emitter follower outputs require externai load
resistors. These shouid not be less than 330 ohms, and a
value of 620 ohms is recommended. interfacing to ECL
HI/10K is shown in Fig. 7.

6. These devices may be used with split supply lines by
means of the circuit of Fig. 6. Some improvement in the
upper frequency of operation may be obtained under these
conditions, but suitable circuit layout must be employed to
achieve this improvement.




SP8612B

Fig.4 Typical input impedance. Test conditions: supply voltage -6.8V ambient temperature 25° C. Frequencies in MHz, impedances
normalised to 50 ohms.

p—— Vec= 0V
50.
= " ;" 50 To 360PE
H::’-e,f_.
SP8612 "
o I—Cw:)—o,;'j_
7
620/ 620
Vee = 6.8V + 035V
Fig.5 Toggle frequency test circuit
_T' Vee =+5V
x5
n 14
4 — in 50
o L
SOURCE H 1 ourpur
50 SP8612
10 n 50
s | o — s
n 7
620 620
T Vee = -1.8V
i

Fig.6 Operation on split supply voltages
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SP8612B

47
ECLHI EcLil
spesrz ECLIOK spee1z | ECLIK
620 15K
-6.8V -5.2v 6.8V 5.2V
LOW POWER INTERFACING
Fig.7 Interfacing SP8612 series to ECL 10K and ECL Il
ECL OUTPUT

Fig.8 Typical application showing interfacing




@ PLESSEY

Semiconductors

SP8620A & B

400MHz + 5

The SP8620 is an asynchronous emitter coupled logic
counter which provides ECL compatible outputs when
external pulidown resistors are added. It requires an AC
coupled input of 600mV p-p.

FEATURES

B ECL Compatible Outputs
B AC Coupled Inputs (Internal Bias)

QUICK REFERENCE DATA

B Supply Voltage: -5.2v
B Power Consumption: 285mW
B Temperature Range:
-55°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 15mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock /P Voltage: 2.5V p-p

SP8620A & B

ne
we 2
ncqa
outpur [Je
e [Js
Ne [Je

vee [J7

1a[] Vee (ov)

1a[] ne

12{] INTERNAL BIAS DECOUPLING
n[jne

10 p CLOCK INPUT

s[Inc

s[Inc

DG14

Fig.1 Pin connections - top view

Vec(0V)

4 OUTPUT

|
|
|
CLOCK INPUT |D+— BUFFER
|
|
!
|
(.

Fig.2 Functional diagram
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SP8620A & B

ELECTRICAL CHARACTERISTICS
Supply voltage: Vcc = 0V, Vee = -5.2V = 0.25V
Temperature: A Grade Tamo = -55°C to +125°C
B Grade Tamo = -30°C to +70°C

Characteristics Symbol Mir: alulﬁlax. Units Conditions Note
Maximum frequency frnax 400 MHz Input = 400-800mV p-p
(sinewave input)
Minimum frequency fmin 40 MHz Input = 400-800mV p-p Note 4
(sinewave input)
Power supply current lee 55 mA Vee = -5.2V Note 4
Output low voitage VoL -18 -15 Vv Vee = -52V  (25°C)
Output high voltage Von [-085 -0.7 Vv Vee = -52V  (25°C)
Minimum output swing Vour | 400 mv Vee = -52V
NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficients of Vox= +1.63mV/°C and Vo= +0.94mV/°C but these are not tested.

3. The test configuration for dynamic testing is shown in Fig5.

4. Tested at 25°C only.

E}

E

Tama -55 Cto 125 C

=
8

GUARANTEéD *, -
°5’ﬁ£35'$° Tested as
specified above.

N
8

5

INPUT AMPLITUDE (mV p-p)
@
8

o

200 300 400 500 600
INPUT FREQUENCY (MHz}

g

Fig.3 Typical input characteristic of SP8620A

Fig.4 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.
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OPERATING NOTES

1. The clock input (pin 10) should be capacitively
coupled to the signal source. The input signal path is
completed by connecting a capacitor from the internal
bias decoupling, pin 12, to ground.

2. If no signal is present the device wiil self-oscillate. If
this is undesirable it may be prevented by connecting a
15k resistor from the clock input to Vee (ie Pin 10to Pin 7).
This will reduce the input sensitivity by approximately
100mV.

SP8620A & B

3. Thecircuit will operate down to DC but slew rate must be
better than 100V/ps.

4. The outputs are compatible with ECL II. There is an
internal load of 3k at the output. The output can be interfaced
to ECL/10K by the addition of 1.5k to the output to increase
the output voltage swing.

5. Input impedance is a function of frequency. See Fig. 4.
6. All components should be suitable for the frequency in
use.

L™

n
10
INPUT FROM  _gs —3
GENERATOR . 450 " OUTPUT TO
oot P— == SiWria
3 _L 12 SCOPE
3 n 13 7
TO SAMPLING
SCOPE ,;
n — Ve
= R

Fig.5 Test circuit

ECL OUTPUT

~5.2v

Fig.6 Typical application showing interfacing
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SP8629

o) LESSEY

Semiconductors

—
150MHz + 100

The SP8629 is an ECL counter which provides a TTL
compatible output, high input sensitivity and low power
consumption. Pin compatible with DM8628, it features a ouTeuT Vee (1, ~ sl wput vee
much lower power consumption. ourpur 2 7 weur

ouTPUT ver(ov) ({3 e[ INPUT
INPUT Ves(0v) (o s[]VZENER
FEAT
URES DP8
M TTL/CMOS Compatible Output — .
. " Fig.1 Pin connections - top view

B High Input Sensitivity
B Ideal Frequency Counter Prescaler
B On Chip Zener Diode

QUICK REFERENCE DATA

B Supply Voltage: 5V
B Power Consumption: 170mwW
B Temperature Range: -30°C to +70°C

ABSOLUTE MAXIMUM RATINGS

B Supply Vottage (Pins 1 and 8): 8V.
B Output Current: 40mA
B Storage Temperature Range: -30°C to +85°C
B Max Junction Temperature: +175°C
M (nput Voltage: 2.5V p-p
lN‘;’c‘iT OU‘}":PEUT
8 1
- - e - I 1
| I
| |
[ I
CLOCK INPUT 7 O—1 — . - |
|| aweren COUNTER coUNTER COUNTER '“—h:ih;ngLn_?’ oureut
CLOCK INPUT CT— 1 I
| |
| |
L e g J
4 3
INPUT Vee (0V) OUTPUT Vee (0V)

Fig.2 SP8629 logic diagram
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ELECTRICAL CHARACTERISTICS SP8629

Supply Voltage: Vcc = 5.2V +0.52V Vee = 0V
Temperature: Tamb = -30°C to +70°C

Characteristics Symbol Mir:{ alu“enax. Units Conditions
Maximum toggle frequency fmax 150 MHz Input = 200-1000mV p-p
sinewave input
Minimum toggle frequency fmin 10 | MHz Input = 600-1000mV p-p
sinewave input
Power supply current lee 45 mA
Output high voltage Von 24 Y Vee = 4.68V

lon - -400pA
Output high voltage Von 20 \ Vee - 4.68V

lon  -16mA
Output low voltage Voo 05 \% Vce -« 5.72V

lo. 8mA
Output short circuit current los -10 -40 mA Vee - 5.72V
Internal zener voltage Vz 585| 6.65 \

NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The dynamic test circuit is shown in Fig.5.
3. Ali characteristics above are tested at 25°C only.

2000

1800

1600

1400

1200

INPUT AMPLITUDE (mV p-p)

*Tested as
800 |—] specified above.
GUARANTEED®
600 OPERATING
WINDOW
400 /
200
LI T T 1
00 50 100 150 200

INPUT FREQUENCY (MHz)
Fig.3 Typical input characteristics SP8629

Fig.4 Typical input impedance. Test conditions: supply voltage 5.2V, ambient temperature 25°C. Frequencies in MHz, impedances
normalised to 50 ohms.
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SP8629

OPERATING NOTES

1. Two Vee and two Vcc connections are provided,
separating the ECL stages from the TTL section, isolating the
noise transients inherent in the TTL structure. In most cases,
shorting the two Vee pins to a good ground plane and the Vcc
pins to a wide Vcc bus will provide sufficient isolation. All
components used in the circuit layout should be suitable for
the frequencies involved and leads should be kept short to
minimise stray inductance.

2. The signal source is usually capacitively coupled to the
input as shown in Fig. 6. in the single-ended mode a
capacitor of 0.01uF (C2) should be connected between the
unused input and the ground p'ane to provide a good high
frequency bypass. The capacitor should be increased at
lower frequencies. If the input is likely to be interrupted, it
may be desirable to connect a 100k resistor between an input
and ground.

3. In the single ended mode it is preferable to connect the
resistor to the unused input. The addition of the 100k resistor
causes a loss of input sensitivity, but prevents circuit

oscillations under no signal (open circuit) conditions.
4. The input waveform will normally be sinusoidal but
below 10MHz correct operation depends on the slew rate of
the input signal. A slew rate of 50V/ps will enable the device to
operate down to DC. The device will operate witha TTL input
signal as shown in Fig. 7 and is DC coupled to the input.
The device can be used in phase locked loop applications
such as FM radio or other communications bands to prescale
the input frequency down to a more useable level. A digital
frequency display system can also be derived separately or
in conjunction with a phase locked loop, and it can extend
the useful range of many inexpensive frequency counters to,
typically, 200MHz.
5. The on-chip Zener diode allows a simple stabilised
power supply to be constructed with the addition of a few
extra external components, as shown in Fig. 8, to the SP8629.
6. The INPUT is positive edge triggered while the INPUT
triggers on the negative edge.

SP8629
Rream -Ei 3 |4
,I:.n 1y

HIGH FREQUENCY - SINGLE ENDED INPUT

-5V
0.1
500 i 7 - .
StanAL = l—_ 450 100 500
URCE 2
SP8628 ——& OUTPUT
. s l__L MONITOR
5. I
s a3 10n 0 2
INPUT
MONITOR 4
2 min
Fig.5 Test circuit
s2v 5.2V
9 [}
-1 "‘;; 01y

TP 0— 7

-

TTL INPUT :dc  tn ~ fmac

Fig.6 High frequency, single-ended input

Fig.7 TTL inut (DC <fin <fmax)

12v
UNREGULATED

SP8623

14 13

——
_’_O.UA

o—

Fig.8 Use of on-chip zener diode for operation from
unregulated supply
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Fig.9 Input circuit diagram
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Fig.10 Output circuit diagram
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SP8630A & B

@ PLESSEY

Semiconductors

SP8630A & B

600MHz + 10

The SP8630 is an asynchronous emitter coupled logic
counter which provides ECL compatible outputs when used
with external pulldown resistors. It requires an AC coupled
input of 600mV p-p.

FEATURES
B ECL Compatible Outputs

B AC Coupled Inputs (Internal Bias)

QUICK REFERENCE DATA

ne s el vee ow

we (2 nf]nc

ne s 12[] INTERNAL BIAS DECOUPLING
output [J4 1nfInc

N [Is 10[] CLOCK INPUT

e (s s P Ne

vee [J7 s[nc

DG14

B Supply Voltage: -5.2V
B Power Consumption: 350mwW
B Temperature Range:
-55°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 15mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock |/P Voltage: 2.5V p-p

Fig.1 Pin connections - top view

CLOCK INPUT 10 DWII;E BY

4 OUTPUT

REF

[
l
|
|
[EE O

12 T’
INTERNAL BIAS

DECOUPLING Vee

[
[ S,

Fig.2 Functional diagram
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SPB630A & B

ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = OV, Ve = -5.2V + 0.25V
Temperature: A Grade Tamb = -55°C to +125°C
B Grade Temb = -30°C to +70°C

Characteristics Symbol [-rale_{ ity Conditions Note
Maximum frequency frmax 600 MHz Input = 400-800mV p-p
(sinewave input)
Minimum frequency frmin 40 | MHz Input = 400-800mV p-p Note 4
(sinewave input) .
Power supply current lee 70 mA Vee = -5.2V Note 4
Output low voltage VoL -18 ] 15 Vv Vee =-52V  (25°C)
Output high voltage Vou |-085| -0.7 " Vee =-52V  (25°C)
Minimum output swing Vour | 400 mV Vee = -5.2V

NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficients of Vo= +1.63mV/°C and Vo = +0.94mV/°C but these are not tested.

3. The test configuration for dynamic testing is shown in Fig.5.

4. Tested at 25°C only.

i [ |
:- 1000 Tams - -56°C 10 125
E I il
-l g I " Tested as
g - WINDOW specified above.
5.
z
oﬂ 100 200 300 400 500 600

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristic of SP8630A

Fig.4 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.
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SP8630A & B

OPERATING NOTES

1. The clock input (pin 10) should be capacitively
coupled to the signal source. The input signal path is
completed by connecting a capacitor from the internal
bias decoupling, pin 12, to ground.

2. f no signal is present the device will self-oscillate. If
this is undesirable it may be prevented by connecting a
15k resistor from the input to Vee (ie Pin 10 to Pin 7). This
will reduce the input sensitivity by approximately 100mV.
3. The circuit will operate down to DC but slew rate must be
better than 100V/ps.

64. The outputs are compatible with ECL 1. There is an
internal load of 3k at output. The output can be interfaced to
ECL/10K by the addition of 1.5k to the output to increase the
output voltage swing.

5. Input impedance is a function of frequency. See Fig. 4.
6. All components should be suitable for the frequency in
use.

>

10
INPUT FROM  __go
GENERATOR

OUTPUT TO
ouT SAMPLING
SCOPE

450 1n
P 3=

TO SAMPLING o —
SCOPE

— Ve

—1n

Fig.5 Test circuit

ECL QUTPUT

Fig.6 Typical application showing interfacing



SP8634/5/7B

Q@ PLESSEY

SP8634B SP8635B SP8637B

700/600/400MHz + 10 (BCD OUTPUTS)

The SP8634/5 and 7 are ECL decade counters with TTL
compatible BCD outputs. They require an AC coupled input "
of soomv p_p and have an ECL 10K Compaﬂb‘e |nh|bn input INTERNAL BIAS BECOUPLING [+ 16| j CLOCK INPUT INKIBIT
which inhibits the device when in the high state. Both ECL « oureut [J2 1s{] Ne
and TTL ‘carry’ outputs are provided and there isa TTL reset.
RESET [ J3 14| b CLOCK INPUT
NC i w]ne
FEATURES vee [:‘5 127 veco)
B BCD Outputs TTL Compatible nels n[] I camy ourPur
M Reset Input TTL Compatible & outeur 7 10 o outeyT
B AC Coupled Input (Internal Bias) < outeu (Js 5[] £ct canhy ourpuT
B TTL and ECL Compatible Carry Outputs DG18
W Clock Inhibit Input ECL Gompatible Fig.1 Pin connections - top view
QUICK REFERENCE DATA
B Supply Voltage: 5.2v
B Power Consumption: 400mw
B Temperature Range: 0°C to +70°C
ABSOLUTE MAXIMUM RATINGS_’
B Supply Voltage: -8V
B BCD Outputs Voltage: Vee +11V
M Storage Temperature Range: -55°C to +150°C
M Max. Junction Temperature: +175°C
M input Voltage: 25V p-p
‘A QUTPUT 'B'OUTPUT Vee (0V) 'C' OUTPUT ‘D" OUTPUT
2 7 12 8 10
e —————— 0—— —0——— Q- — —— — —0— — — — — — — 1

j——O 11 TTL CARRY OUTPUT

|

|

|

|
OCK INPI

e T 16 O——]

CLOCK INPUT 14 o—‘

o
=
o)
el o
[
=
o
! ol
o
=
ol
=l o)

|
|
|
|
| I
O 8 ECL CARRY QUTPUT
|
i
|

[

!

I
RESET 3 %

e e |

1
INTERNAL BIAS Ve
DECOUPLING

Fig.2 Functional diagram

65




e — e

SP8634/5/7B

ELECTRICAL CHARACTERISTICS

Supply Voltage: Vcc = 0V Vee = -5.2V + 0.25V
Temperature: Tamb = 0°C to +70°C

INPUT AMPLITUDE (mV p-p)

66

1800

1600

1400 Tawe 0 Clo 70

1200 +

1000

800

GUARANTEED #
o0 OPERATING
WINDOW
400
200 P .
0
0 100 200 300 400 500 600 700

INPUT FREQUENCY (MH2)

Fig.3 Typical input characteristics SP8634

Characteristics Symbol Mirx alua . Units | Grade Conditions Notes
Maximum frequency fmax 700 MHz | SP8634BjInput = 400-800mV
sinewave input 600 MHz | SP8635B|p-p Note 5
400 MHz | SP86378
Minimum frequency frmin 40 | MHz Al |Input = 400-800mV | Note 7
sinewave input p-p
Power supply current lee 90 mA All Vee = -5.2V Note 6
Clock inhibit high Vi | -0.96 \ All  |Vee = -52V (25°C)
voltage
Clock inhibit low VINL -1.65 \ All  [Vee = -5.2V (25°C)
voltage
TTL output high voltage Vor 24 \ All - |10kQfrom TTL Note 6
(pin 2,7,8,10) output too +5V
TTL output low voltage Vou 04 \Y All - 110kQfrom TTL Note 6
(pin 2,7,8,10) output to +5V
TTL output voltage (pin 11) Vo 24 \Y Al |5kQfrom TTL Note 6
output to +5V
TTL output low voltage (pin 11) Vo 0.4 v All 5kQfrom TTL Note 6
output to +5V
ECL output high voltage (pin 9) Von -09 | -07 \ Al [Vee = -5.2V (25°C)
ECL output low voltage (pin 9) VoL -18 | -15 \ Al |Vee = -5.2V (25°C)
Edge speed for correct operation te 25 ns All 10% to 90% Note 7
at maximum frequency
Reset on time for correct ton 100 ns Al Note 7
operation
Reset input high voltage Vinn | 24 v All Note 6
Reset input low voltage VinL 0.5 \ All Note 6
NOTES
1. Unless otherwise stated the electrical characteristics are guaranteed over full specified supply, frequency and temperature range.
2. The temperature coefficient of Vor (ECL) = +1.3mV/°C and VoL = +0.5mV/°C but these are not tested.
3. The temperature coefficient of inhibit threshold voltage = +0.24mV/°C but this is not tested.
4. The test configuration for dynamic testing is shown in Fig.5.
5. Tested at 0°C and +70°C only.
6. Tested at +25°C only.
7. Guaranteed but not tested.

* Tested as
specified above.




SP8634/5/7B

Fig.4 Typical input impedance. Test conditions: supply voltage 5.2V, ambient temperature 25°C. Frequencies in MHz, impedances
normalised to 50 ohms.

50 OHM
GENERATOR

50 OHM LINE
TOSCOPE

51
50 OHM  -—
MONITOR

Fig.5 SP8634/5/7 high frequency test circuit

OPERATING NOTES

1. The clock input (pin 14) should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling, pin
1, to ground.

2. In the absence of a signal the devices will self-oscillate.
This can be prevented by connecting a 68k resistor between
the clock input, pin 14, and the negative supply (pin 5).

3. The device will operate down to DC but the input slew
rate must be better than 100V/ps.

4. The Carry O/P is ECL Il compatible but can be interfaced
ECL 11I/10K by the inclusion of two resistors. See Fig. 7.

5. The clock inhibit is compatible with ECL 11I/10K

throughout the temperature range.

6. The output (pins 2, 7, 8, 10 and 11) are current sources
and can be made TTL compatible by addition of 10k and 5k
(pin 11) to +5V. See Fig.6. This gives a fan-out of 1. This can
be increased by buffering the output with a PNP emitter
follower. See Fig.8.

7. The device is clocked on the positive transition of the
clock input on pin 14, provided that the clock inhibit input
(pin 16) is in the low state. It is important to note that the
positive transition of clock inhibit must occur while the clock
is in the high state to avoid spurious counting.
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SP8634/5/78

RESET g:g——- b2 $—8 $—C ¢—D ¢—carav

30p
51
3 [2 v 7 |12 |8 10

cLock ECLI 16 1
INHIBIT GAT us

$P8634/5/7

- 14 9 ECL I
T J| leens 2NsTTY
cLock

s

’—— TTL QUTPUT

-5.2v

68

Fig.6 Typical application configuration

ECL CARAY OUTPUT ECLIt E

ECL /10K
COMPATIBLE

Ve (-52V)

Fig.7 ECL 111/10K interfacing

5V ’ -5V

0 ov
|
|
|

OUTPUT

R' 940 OHMS FOR
“A';B',C’ AND ‘D' OUTPUTS,
295 OHMS FOR TTL
CARRY OUTPUT

T
OUTPUT

Fig.8 TTL output buffering for increased fan-out

RESET WPUT  —f  |—100nsMiN

CLOCK INHIBIT

CLOCK I t 2 3 4 5 6 7 L) 9 0

A Qe e e r e r
® 3 b
SEE NOTE
c 0 S
° 1 i
CARRY OUTPUT (TTL) J
CARRY OUTPUT (ECL) ‘l_—.—

NOTE THE BCD OUTPUTS ABC AND D REPRESENT THE LOAD RESISTORS

Fig.9 Timing diagram




SP8643A

@ PLESSEY

Semiconductors ——

SP8643A

350MHz - 10/11

The SP8643 is an ECL variable modulus divider, with ECL
10K compatible outputs. It divides by 10 when either of the

ECL control inputs, PE1 or PE2, is in the high state and by 11 cockmeur (i~ 16} cook meur 2
when both are low (or open circuit). [P

The two clock inputs are interchangeable and either witl CONTROL WPuT 1 (12 v
act as a clock inhibit when connected to an ECL high level. CONTROL INPUT Z [ |3 [N

Normally, one input is left open circuit and the other is AC

coupled, with externally-applied bias. e ge o
vee (ov; s 12f] vee
ne e 11[] 00 NOT coNnECT
FEATURE!
URES (741 ofInc
B cc Compatible Inputs/Outputs outeut [fe ofJoureur
B AC Coupled Input (External Bias) DG16
QUICK REFERENCE DATA Fig.1 Pin connections - top view
B Supply Voltage: -5.2v
8 Power Consumption: 260mw
B Temperature Range: -55°C to +125°C
ABSOLUTE MAXIMUM RATINGS
W Supply Voltage: -8V
B Output Current: 20mA
B Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B Max. Clock I/P Vottage: 25V p-p
Vee (0v)
——————————— !
|
|
|
|
Q Q ﬂ!ﬂ QUTPUT
O O
PE 2
ijﬁgl{ :E—E; s ™ Q ﬂ’ 9 QUTPUT
|
CLOCK INPUT1 1 )
CLOCK INPUT2 16 |

Fig.2 Functional diagram
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SP8643A

ELECTRICAL CHARACTERISTICS

Supply Voltage: Vcc = 0V Vee = -5.2V + 0.25V
Temperature: Tamo = -55°C to +125°C

Characteristic Symbol Value Units Conditions Notes
Min. | Max.
Maximum frequency (sinewave input) fmax 350 MHz | Input = 400-800mV p-p
Minimum frequency (sinewave input) fmin 50 | MHz }Input = 400-800mV p-p
Power supply current lee 65 mA |Vee = -5.2V
ECL output high voltage Von |-0.85| -0.7 V |Vee=-52V (25°C)
ECL output low voltage Vou -1.81 -15 V |Vee=-52V (25°C)
PE input high voltage Vink | -0.93 V |Vee=-52v (25°C)
PE input low voltage Vine -1.62| V |Vee=-52V (25°C)
Clock to ECL output delay to 6 ns Note 6
Set-up time ts =25 ns Note 6
Release time tr 3 ns Note 6

NOTES
1. Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.

2. The temperature coefficient of Von = +1.63mV/°C, VoL = +0.94mV/°C and of Vin= +1.22mV/°C but these are not tested.
3. The test configuration for dynamic testing is shown in Fig.6.
4. The set up time tsis defined as minimum time that can elapse between L = H transition of contrel input and the next L = H clock pulse
transition to ensure that +10 is obtained.
5. The release time t(is defined as the minimum time that can elapse between H =L transition of the control input and the next L==H clock pulse
transition to ensure that the +11 mode is obtained.
6. Guaranteed but not tested.
2000
I~~~
1800
E Tame -55 Ctg 125 C
Z 10
w
8 1200
E * Tested as
g 1o specified above.
< 800
§ GUARANTEED?
2 o0 OPERATING
= WINDOW
400
ool
0
0 100 200 300 400

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristic of SP8643A

TRUTH TABLE FOR
CONTROL INPUTS

5= = Division
PE1 PE2 Ratio
L L 11
H L 10
L H 10
H H 10

i -
P'Emvur-l H 1

3 5

QuTPUT I | 5 I |

Fig.4 Timing diagram
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SP8643A

Fig.5 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.

OPERATING NOTES

1. The clock and control inputs are ECL IlI compatible.
There is an internal pulldown resistor to Vee of 4.3k on each
input and therefore any unused input can be left open circuit
when not in use but should be bypassed for RF signals witha
1nF capacitor to ensure maximum noise immunity. {f it is
desirable to capacitively couple the signal source to the
clock input then an external bias is required as shown in Fig.
6. The external bias voltage should be -1.3V at 25°C.

2. The outputs are compatible with ECL Il but can be
interfaced to ECL 10K as shown in Fig. 7.

3. Thecircuit will operate down to DC but slew rate must be
better than 100V/ps.

4. Input impedance is a function of frequency. See Fig. 5.
5. All components should be suitable for the frequency in
use.

INPUT FROM Py
GENERATOR

OUTPUTS TO
A

o, SAMPLING
8 450 : SCOPE
— T =

TO SAMPLING o=
SCOPE

Fig.6 Test circuit
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SP8643A

ECL CONTROL INPUTS

ECL 10k
OUTPUT

72

Fig.7 Typical application using ECL outputs. NB Voltage at TP1 should be -1.3V at 25°C




SP8647A & B

@ PLESSEY

Semiconductors

SP8647A & B

250MHz - 10/11

The SP8647 is an ECL variable modulus divider, with ECL
10K and TTL/CMOS compatible outputs. It divides by 10
when either of the ECL control inputs, PE1 or PE2, is in the aockweut 1t~ 6] crock meur 2
high state and by 11 when both are low (or open circuit).

The two clock inputs are interchangeable and either will CONTRGL WPUTS Fe1 ) Iy
act as a clock inhibit when connected to an ECL high level. pE2 [J2 w[]ne
Normally, one input is left open circuit and the other is AC
coupled, with externally-applied bias. ve (s e

vee (ov) s 12[] vee
FEATURES ne s 1[] T7L/cMos ouTPUT
NC {]7
B ECL Compatible Inputs/Outputs o DWUTEB w;"c
9

@ Open Collector TTL/CMOS Output et outeut
@ AC Coupled Input (External Bias) DG16
QUICK REFERENCE DATA Fig.1 Pin connections - top view

B Supply Voltage Voc-Vee : 52V + 025V
B Power Consumption: 260mw
B Temperature Range:

-565°C to +125°C (A Grade)

-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vce - Vee: 8V

Output Current: 20mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Open Collector Voltage (Pin 11): +12V

Max. Clock |/P Voltage: 25V p-p

Max. Open Collector Current: 15mA

Vee (V)
s

controL | PE!
INPUTS |

PE2

CLOCK INPUT 1

|
|
|
|
l
|
|
I
|
e
CLOCK INPUT 2 16

Fig.2 Functional diagram
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SP8647A & B

ELECTRICAL CHARACTERISTICS (ECL OPERATION)

Supply Voltage: Vcc = OV Vee = -5.2V + 0.25V
Temperature: A Grade Tamb = -55°C to +125°C
B Grade Tamb = -30°C to +70°C

Characteristic Symbol f-rie—— Units Conditions Notes
Maximum frequency (sinewave input) froax 250 MHz| Input = 400-800mV p-p| Note 6
Minimum frequency (sinewave input) fenin 50 | MHz|Input = 400-800mV p-p Note 6
Power supply current lee 65 mA | Vee = -52V Note 6
ECL output high voltage Von |-0.85| -07 V |Vee=-52v (25°C)
ECL output low voltage Vou -18| -15 V |Vee=-52V (25°C)
Clock and PE input high voltage Vine | -0.93 V |Vee=-52V (25°C)
Clock and F?input low voltage VinL 162 V |Vee=-52V (25°C)
Clock to ECL output delay tp 6 ns Note 7
Set-up time ts 25 ns Note 7
Release time te 3 ns Note 7

NQOTES

The temperature coefficient of Von= +1.63mV/°C, VoL = +0.94mV/°C and of Vin=+1.22mV/°C.
The test configuration for dynamic testing is shown in Fig6.

transition to ensure that +10 is obtained.

transition to ensure that the +11 mode is obtained.
SP8647B tested at 25°C only.
Guaranteed but not tested.

ELECTRICAL CHARACTERISTICS (TTL OPERATION)

Supply Voltage: Vcc = 5V + 0.25V  Vee = OV
Temperature: A Grade Tamo = -55°C to +125°C
B Grade Tamo = -30°C to +70°C

R

 Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.

The set up time tsis defined as minimum time that can elapse between L => H transition of control input and the next L = H clock pulse

The release time tris defined as the minimum time that can elapse between H =L transition of the control input and the next L~ H clock pulse

Characteristic Symbol Mixa'“;ax. Units Conditions Notes
Maximum frequency (sinewave input) fmax 250 MHz | Input = 400-800mV p-p Note 3
Minimum frequency (sinewave input) fmin 50 | MHz|input = 400-800mV p-p Note 3
Power supply current lee 65 mA Note 3
TTL output low voltage Vou 05 V |Vcc = +5.25V Note 3, 5

Sink current = 8mA

TTL output high voltage Vow 35 V. [Vcc = +5.0V Note 3, 5
Clock to TTL output trLH 15 ns Note 4
high delay (positive going)
Clock to TTL output tPHL 15 ns Note 4
low delay (negative going)
Set-up time ts 25 ns Note 4
Release time tr 3 ns Note 4

NOTES

" Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temper

2. The test configuration for dynamic testing is shown in Fig.6.
3. SP86478 tested at 25°C only.
4. Guaranteed but not tested.
5. TTL output for use up to 15MHz output frequency. Coad < 5pF.
a 1200 [
& C
> 1000 Tama -55°Clo 125°C
E
¢ - l
S / GUARANTEED #
E 60 OPERATING * Tested as
5 WINDOW e
g oo specified above.
: -
2 200
z
o
o 100 200 300
INPUT FREQUENCY (MHz)
Fig.3 Typical input characteristic of SP8647A
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SP8647A & B

tr

=
P mnu11i

CLOCK INPUT I IllllllllllllllllllIlllll'lllll

TP l | I |
QuUTPUT 5

5

Fig.4 Timing diagram

TRUTH TABLE FOR
CONTROL INPUTS

bE SE Division
PE1 PE2 Ratio
L L 1
H L 10
L H 10
H H 10

Fig.5 Typical input impedance. Test conditions: supply voltage 5V. ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.

OPERATING NOTES

1. The clock and control inputs are ECL Il compatible.
There is an internal pulldown resistor to Vee of 4.3k on each
input and therefore any unused input can be left open circuit.
Itit is desirable to capacitively couple the signat source to the
clock then an external bias is required as shown in Fig. 6. The
external bias voitage should be -1.3V at 25°C.

2. The outputs are compatible with ECL Il but can be
interfaced to ECL 10K as shown in Fig. 8.

3. The circuit will operate down to DC but slew rate must be
better than 100V/us.

4. Input impedance is a function of frequency. See Fig. 5.

5. The TTL/CMOS O/P is a free collector, with an output
rise/fall time which is a function of load resistance and load
capacitance. The load capacitance should therefore be kept
to a minimum and the load resistance should not be too small
otherwise VoL will be too great. eg TTL output current = 8mA
VoL = 0.5V. For CMOS outputs, the value of load resistor
should be the maximum consistent with satisfactory rise
times.

6. All components should be suitable for the frequency in
use.
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SP8647A & B

S

n . 450 oy
INPUT FROM L] —f :)——' l——‘::
GENERATOR ~—2= T
our e ouprurs 1o
1 8 % COPE
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SCOPE &5
" -52v
20 e
Fig.6 Test circuit
TTL CONTROL INPUTS
0=-11
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T 5V
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91 l_
i
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| 14.3k DIVIDE BY
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Fig.7 Typical application showing interfacing. NB Voltage at TP1 should be 3.7V at 25°

PINB OR 9

a7

ECL OUTPUT

52V
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Fig.8 Interfacing to ECL 10K




@ PLESSEY

SP8650A & B

SP8650A & B

600MHz - 16

The SP8650 is an asynchronous emitter coupled logic
counter which provides ECL 10K compatible outputs when
external pulldown resistors are added. It requires an AC
coupled input of 600mV p-p.

FEATURES

M ECL Compatible Outputs
W AC Coupled Inputs (Internal Bias)

QUICK REFERENCE DATA

B Supply Voltage: -52v
B Power Consumption: 235mW
B Temperature Range:
-5656°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 10mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 25V p-p

outPuT []
we [
ne []

ouTeuT (]
Ne ]
NC

Vee

t

2

3

4

s

6

7

14{] vec (ov)

13[]Ne

12[ INTERNAL BIAS DECOUPLING
n{Inc

10[] CLOCK nPuT

ofInc

a[] cLocK INPUT

DG14

Fig.1 Pin connections - top view

DECOUPLING

e Bl
| |
| [
| |
CLOCK INPUT 8 O——— Q t OUTPUT
DIVIDE BY DIVIDE BY DIVIDE BY DIVIDE BY |
] 2 2 2 2 |
CLOCK INPUT |o| el 0 4 QUTRUT
| I
[ |
——— T — O
INTERNAL BIAS

Fig.2 Functional diagram
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SP8650A & B

ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = 0V, Vee = -5.2V - 0.25V
Temperature: A Grade Tambv = -55°C to +125°C
B Grade Tams = -30°C to +70°C

Characteristics Symbol Mirralul;ax. Units Conditions Notes
Maximum frequency fmax 600 MHz Input = 400-800mV p-p
(sinewave input)
Minimum frequency froin 40 | MHz Input = 400-800mV p-p Note 4
(sinewave input)
Power supply current lee 45 mA Note 4
Qutput low voltage Vou -18 | 15 \ Vee = -5.2V (25°C)
Qutput high voitage Von | -085| -07 \ Vee = -5.2V (25°C)

NOTES

Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficients of Vo= +1.63mV/°C and VoL = +0.94mV/°C but these are not tested.

3. The test configuration for dynamic testing is shown in Fig.5.

4. Tested at 25° only.

1200
g
2 1000 Taws -55 Clo 125 C
£
w 800
a GUARANTEED %, *
2 e0 — OPERATING Tested as
3 WINDOW specified above.
3 an
<
=
: =

no 100 200 300 400 500 600

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristic of SP8650A

Fig.4 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25° C, frequencies in MHz,
normalised to 50 ohms.
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OPERATING NOTES

1. The clock inputs (pins 8 and 10) can be driven single-
ended or differentially and should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling,
pin 12, to ground.

2. If no signal is present the device will seli-oscillate. If
this is undesirable it may be prevented by connecting a
10k resistor from one of the inputs to Vee. This will reduce
the input sensitivity by approximately 100mv.

SP8650A & B

3. Thecircuit will operate down to DC but slew rate must be
better than 100V/ps.

4. The outputs are compatible with ECL II. There is an
internal load of 4k at each output. The output can be
interfaced to ECL 10K by addition of two resistors.

5. Input impedance is a function of frequency. See Fig. 4.
6. All components should be suitable for the frequency in
use.

14 10n

INPUT FROM ~
GENERATOR

DuT

s N S | S
OUTPUT TO
SAMPLING
B 450 10n SCOPE
— (=

TO SAMPLING -
SCOPE

— Ve

=10n

Fig.5 Test circuit

ECL QUTPUT

-5.2v

Fiq.6 Typical application showing interfacing

PIN 10R 4

ECL QUTPUT

-5.2v

Fig.7 Interfacing to ECL 10K
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SP8655/7/9A & B

o) PLESSEY

The SP8655, 57 and 59 are low power emitter coupled logic
counters with open collector outputs capable of driving TTL
or CMOS. They are available in two temperature ranges: -
55°C to +125°C (A grade) and -30°C to +70°C (B grade). It NC
has internally biased inputs.

Semiconductors

SP8655A & B 200mH: - 32
SP8657A & B 200mHz - 20
SP8659A & B 200mH:z - 16

CLOCK INPUT

cms

NC——}06 204 —Vee
FEATURES
/
B AC Coupled Inputs Vee (0V) [ \m:
B Low Power Consumption ouTPUT
B Open Collector Output CMOS and TTL Compatible
Fig.1 Pin connections - bottom view
QUICK REFERENCE DATA ABSOLUTE MAXIMUM RATINGS
B Supply Voltage: 5.0V Supply Voltage: 8V
B Power Consumption: 50mwW Open Collector Output Voltage: 12V
B Temperature Range:

-55°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

Max. Junction Temperature: +175°C
Max. Clock I/P Voltage: 2.5V p-p
Output Sink Current: 10mA

oP
STAGE ‘

CLOCK INPUT 1

CLOCTK INPUT &

|
|
|

sTace :
CLOCK INPUT 10— e ?sv“‘m
c‘l‘.o—cx‘mwrsL__ ___________ Simslﬁ&_ﬁ____________J
— e
i

-
OrP —O 4 OUTPUT

STAGE

|
|
I
!

CLOCK INPUT 10

CLOCK INPUT 80O

J) 5 Vee(ov)
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Fig.2 Functional diagram

Storage Temperature Range: -56°C to +150°C




ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = 5.0V £ 0.25V Vee = OV
Temperature: A grade Tamb = -55°C to +125°C
B grade Tamb = -30°C to +70°C

SP8655/7/9A & B

Characteristic Symbol - Min.va.ueMax. Units Conditions

Maximum frequency (sinewave input) fmax 200 MHz | input =400 - 800mV
Minimum frequency (sinewave input) fmin 40 MHz | Input =400 - 800mV
Power supply current lee 13 mA | Vecc= 5.25V
Output high voltage Vo 75 V | Vcc= 5V Note 4

Pin 4 = 1.5kQ) to 10V
Output low voltage VoL 400 mV | Vec =5V

Pin 4 = 1.5kQ to 10V

NOTES

1. Unless otherwise stated the electrical characteristics are guaranteed over specified supply, frequency and temperature range.

The dynamic test circuit is shown in Fig.5.

2.
3. Above characteristics are not tested at 25°C (tested at low and high temperature only).
4. Open collector output not to be used above 15MHz. Cioas < 5pF.

2000

1800
a 1600
i
E 1400 Tame = -55°C and +125°C
]
E 1200
3 100 * Tested as
S specified above.
- 800
g GUARANTEED ¥
z wo OPERATING

WINDOW
400
200
0
[ 50 100 150 200 250

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics

OPERATING NOTES

1. The clock inputs (pin 1 and 8) should be capacitively
coupled to the signal source. When driven single-ended, the
input signal path is completed by connecting a capacitor
from the unused input to ground.

2. In the absence of a signal the devices will self-oscillate.
This can be prevented by connecting a 39k resistor from
either input to ground. If the device is driven singie ended, it
is recommended that the pulldown resistor be connected to
the decoupled unused input. There will be a loss in sensitivity
of approximately 200mV.

3. The device will operate down to DC but the input slew
rate must be better than 100V/us.

4. The open collector output will drive 3 TTL loads, and
thus requires a suitable resistor to Vcc to maintain noise

immunity. In order to ensure noise immunity on transitions,
this resistor should not exceed 4.7k. For interfacing to
CMOS, the open collector may be restored to a +10V line via
a 3.3k resistor. The output sink current must not exceed
10mA, and the use of too low a value of resistor may lead toa
loss of noise immunity, especially at low temperatures.

5. Input impedance is a function of frequency. See Fig. 4.
6. The rise time of the open collector output waveform is
directly proportional to the load capacitance and load
resistor value. Therefore the load capacitance should be
minimised and the load resistor kept to a minimum
compatible with system power requirements. In the test
configuration of Fig. 5, the output rise time is approximately
20ns and fall time is typicaily 10ns.
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SP8655/7/9A & B

Fig.4 Typical input impedance. Test conditions: supply voltage 5.0V. ambient temperature 25° C. frequencies in MHz. impedances
normalised to 50 ohms.

Vee +10V

—
n
ROM  _ — ,;; 3.3k
GENERATOR 2
n 1* 1n 10
1 |J SAMPLING
TO 50 SP8655/7/9 s SCOPE
SAMPLING »—— L] ™
SCoPE ,J;
s

Fig.5 Test circuit
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Fig.6 Typical application showing interfacing
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v

SP86ss/7/9 |2 ™

Fig.7 Interfacing to TTL. Load not to exceed 3 TTL unit loads.
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SP8658

@ PLESSEY

Semiconductors

The SP8658 is a low power emitter coupled logic counter
which provides an open collector output capable of driving

TTL or CMOS. It has internally biased inputs.

FEATURES

B AC Coupled Inputs

Low Power Consumption

[ ]
B  Open Collector Output
]

CMOS and TTL Compatible

QUICK REFERENCE DATA

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: 5.0V
Power Consumption: 100mw

Temperature Range: -30°C to +70°C
8 Lead Plastic Package

Supply Voltage: 8V
Open Collector Voltage: 12V

Storage Temperature Range: -30°C to +85°C
Max. Junction Temperature: +175°C

Output Sink Current: 10mA

Max. Clock 1/P Voltage: 25V p-p

N—
200MHz + 20
cLock weut fs ~ &) tiock weur
vee [J2 71 NC
e s 6] NC
OUTPUT [Js [] veeiov)
DP8

Fig.1 Pin connections - top view

CLOCK INPUT 1

TLOTK INPUT &

) — — — —

Vee(0V)

or
STAGE

4 OuTPUT

Fig.2 Functional diagram




ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = 5.0V + 0.25V Vee = OV

Temperature: Tamb = -30°C to +70°C

SP8658

Characteristic Symbol g n?’a'“em ——| Units Conditions Notes
Maximum frequency(sinewave |I/P) fmax 200 MHz Input = 200-1000mV
Minimum frequency(sinewave 1/P) frmin 40 MHz Input = 400-1000mV
Power supply current lee 30 mA Vce = 5.25V
Output high voltage Vo 7.5 \ Vee = 5V
Pin 4 = 1.5kQ to 10V Note 4
QOutput low voltage Vou 400 mvV Vce =5V
Pin 4 = 1.5kQ to 10V Note 4

NOTES

1. Unless otherwise stated the electrical characteristics shown are guaranteed over specified supply, frequency and temperature range.
2. The test configuration for dynamic testing is shown in Fig.5.
3. All characteristics above are tested at 25°C only.

4. CroapX5pF.

2000

1800
s 1600 "ame - -30°C and +70°C
a
> 1400
£
W 1200
2
£ 1000
a
2 o
5 GUARANTEED #
E e OPERATING
z WINDOW

400

200 N~ I

0 ) 8 '
o 50 100 150 200 0
INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics

* Tested as
specified above.

Fig.4 Typical input impedance. Test conditions: supply voltage 5.0V, ambient temperature 25°C, frequencies in MHz, impedances
normalised to 50 ohms.



SP8658

OPERATING NOTES

1. The clock inputs (pin 1 and 8) should be capacitively
coupled to the signal source. When driven single-ended, the
input signal path is completed by connecting a capacitor
from the unused input to ground.

2. In the absence of a signal the devices will self-oscillate.
This can be prevented by connecting a 39k resistor from
either input to ground. If the device is driven single ended, it
is recommended that the pulldown resistor be connected to
the decoupled unused input. There will be aloss in sensitivity
of approximatety 200mV.

3. The device wiil operate down to DC but the input slew
rate must be better than 100V/ps.

4. The open collector output will drive 3 TTL loads, and
thus requires a suitable resistor to Vcc to maintain noise

immunity. In order to ensure noise immunity on transitions,
this resistor should not exceed 4.7k. For interfacing to
CMOS, the open collector may be restored to a +10V line via
a 3.3k resistor. The output sink current must not exceed
10mA, and the use of too low a value of resistor may leadto a
loss of noise immunity, especially at low temperatures.

5. Input impedance is a function of frequency. See Fig. 4.
6. The rise time of the open collector output waveform is
directly proportional to the load capacitance and load
resistor value. Therefore the ioad capacitance shouid be
minimised and the load resistor kept to a minimum
compatible with system power requirements. In the test
configuration of Fig. 5, the output rise time is approximately
20ns and fall time is typically 10ns.

Vee 1ov
3
3.3
FROM
GENERATOR n 2 ™ n T0
1 4 SAMPLING
70 500 SP8658 s score
SAMPLING «—— 7
SCOPE
Fig.5 Test circuit
-5V
IR S S (DEPENDING ON
r - - = CMOS SUPPLY VOLTAGE)
| ! 1
mo SPB658 |
" | 2 cmos
| 1.6k
* - |
L.
n | BIAS ‘
3% | oK |
o
—/—jw

sPesss |4

TTL

Fig.7 Interfacing to TTL. Load not to exceed 3 TTL unit loads.
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S PLESSEY

Semiconductors

SP8660

150MHz + 10

SP8660

The SPB660 is a low power emitter coupled logic counter
with an open collector output capable of driving TTL or
CMOS. It has internally biased inputs and an open collector.

FEATURES
B AC Coupled Inputs

CLOCK INPUT
Vee

(s

outpuT (]

a[] CLOCK INPUT
7] NC

sf]NC

5[] Vee (V)

DP8

B Low Power Consumption
B Open Collector Output CMOS and TTL Compatible

QUICK REFERENCE DATA

B Supply Voltage: 5.0V

B Power Consumption: 50mwW

B Temperature Range: -30°C to +70°C
B 3 Lead Plastic Package

ABSOLUTE MAXIMUM RATINGS

Fig.1 Pin connections - top view

B Supply Voltage: 8V
B Open Collector Output Voltage: 12V
] Storage Temperature Range: -30°C to +70°C
B Max Junction Temperature: +175°C
B Output Sink Current: 10mA
B Max. Clock I/P Voltage: 25V p-p
Vee
__________ T
~ 1
| |
| |
|
' +—q o ——é‘ OUTPUT
| STAGE [
| |
CLOCK INPUT 1 T I
TLOCK INPUT 8 O |
|
- o J
’5
Vee(0V)

Fig.2 Functional diagram
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SP8660

ELECTRICAL CHARACTERISTICS

Supply voltage: Voc = 5.0V = 0.25V Vee = OV
Temperature: Tamb = -30°C to +70°C

Characteristic Symbol Min.\lalueM . Units Conditions Notes
Maximum frequency (sinewave input) frmax 150 MHz Input = 200-1000mV
Minimum frequency (sinewave input) frmin 40 MHz Input = 400-1000mV
Power supply current lee 13 mA Vce = 5.25V
Output high voltage Vo 9 \ Vee = 5V
Pin 4 = 1.5kQ to 10V Note 4
Output low voltage Vol 400 mv Vee =5V
Pin 4 = 1.5kQ to 10V Note 4

NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The dynamic test circuit is shown in Fig.5.

3. Al characteristics above are tested at 25°C only.

4. Coas € 5pF.
2000
1800
’i 1600 Tame - -30°C and +70°C
2 100
g,
s 1200
2 1000 * Tested as
z / specified above.
:
< o]
Z e WINDOW
400
200
— !
0 ) ¢ el
] 50 100 150 200

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics

Fig.4 Typical input impedance. Test conditions: supply voltage 5.0V, ambient temperature 25° C, frequencies in MHz, impedances
normalised to 50 ohms




OPERATING NOTES

1. The clock inputs (pin 1 and 8) should be capacitively
coupled to the signal source. When driven single-ended, the
input signal path is completed by connecting a capacitor
from the unused input to ground.

2. In the absence of a signal the devices will self-oscillate.
This can be prevented by connecting a 39k resistor from
either input to ground. if the device is driven single ended, it
is recommended that the pulldown resistor be connected to
the decoupled unused input. There will be a loss in sensitivity
of approximately 200mV.

3. The device will operate down to DC but the input slew
rate must be better than 100V/us.

4. The open collector output will drive 3 TTL loads, and
thus requires a suitable resistor to Vcc to maintain noise

SP8660

immunity. In order to ensure noise immunity on transitions,
this resistor should not exceed 4.7k. For interfacing to
CMOS, the open collector may be returned to a +10V line via
a 3.3k resistor. The output sink current must not exceed
10mA, and the use of too low a value of resistor may leadtoa
loss of noise immunity, especially at low temperatures.

5. Input impedance is a function of frequency. See Fig.4.
6. The rise time of the open collector output waveform is
directly proportional to the load capacitance and load
resistor value. Therefore the load capacitance should be
minimised and the load resistor kept to a minimum
compatible with system power requirements. In the test
configuration of Fig. 5, the output rise time is approximately
20ns and fall time is 10ns typically.

Ve -1V

=T
s

n

SCOPE

1K in

TO0
4
'—-—. SAMPLING
SCOPE

L
jus

FROM
GENERATOR  ——
n
|_‘
TO 50n $P8660
SAMPLING & —— L
B!

Fig.5 Test circuit

_
!___. —
n ’:
N 16k
in |
™ /J; f 6K
L

SP8660 }

5/10V (DEPENDING ON
CMOS SUPPLY VOLTAGE)

3.3k

cmos

Fig.6 Typical application showing interfacing

SP8660 4

Fig.7 Interfacing to TTL. Load not to exceed 3 TTL unit loads.
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SP8660A & B

e PLESSEY

Semiconductors

SP8660A & B

150MHz + 10

The SP8660A/B is a low power emitter coupled logic
counter with an open collector output capable of driving TTL
or CMOS. The device is available in two temperature ranges:
-55°C to +125°C (A grade) or -30°C to +70°C (B grade). It
has internally biased inputs.

FEATURES

B AC Coupled Inputs
B Low Power Consumption
B Open Collector OQutput CMOS and TTL Compatible

QUICK REFERENCE DATA

B Supply Voltage: 5.0V

B Power Consumption: 50mW

B Temperature Range:
-55°C to +125°C (SP8660A)
-30°C to-+70°C (SP8660B)

ABSOLUTE MAXIMUM RATINGS

CLOCK tHPUT

| CLOCK INPUT
°
H

3
/
VEe (OV) l NC
ITPU'

cms

Fig.1 Pin connections - bottom view

B Supply Voltage: 8V
B Open Collector Output Voltage: 12V
B  Storage Temperature Range: -55°C to +150°C
B Max. Junction Temperature: +175°C
B Output Sink Current: 10mA
B Max Clock I/P Voltage: 25V p-p
Vce
.
——————————— 1
|
|
3 |
a [ a Do} o
- u:;«:s ] D:’/V’PE _ o n:\(r:s n s&,ze T‘ OuTPUT
cK_TK cK_TK. cK_TK |
. ~ 1
!
|
_____________________ J
5
Vee(OV)
Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS

Supply voltage: Vec = 5.0V + 0.25V Vee = OV
Temperature: A grade Tamb = -55°C to +125°C
B grade Tamo = -30°C to +70°C

SP8660A & B

Value
Characteristic Symbol Min T Mox. Units Conditions Notes

Maximum frequency (sinewave input) fmax 150 MHz |Input =400 - 800mV
Minimum frequency (sinewave input) fmin 40 MHz |Input =400 - 800mV
Power supply current lee 13 mA |Vcc= 525V
Qutput high voltage Vor V |Vcec=5V

Pin 4 = 1.5kQ to 10V Note 4
Output low voltage VoL 400 mV [Vcc =5V

Pin 4 = 1.5kQ2 to 10V

NOTES

1. Unless otherwise stated the electrical characteristics are guaranteed over specified supply, frequency and temperature range.

2. The dynamic test circuit is shown in Fig.5.

3. Above characteristics are not tested at 25°C (tested at low and high temperature only).

4. Ciosa S5pF.

1800
‘E 1600 Taue = -30°C and +70°C
3 1400
w
2 1200
g 0 *Tested as
specified above.
3 a4
g gt
Efa WINDOW /
400 Z
200
0 - |
o 50 150 200

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristic of SP8660A

OPERATING NOTES

1. The clock inputs (pin 1 and 8) should be capacitively
coupled to the signal source. When driven single-ended, the
input signal path is completed by connecting a capacitor
from the unused input to ground.

2. In the absence of a signal the devices will self-oscillate.
This can be prevented by connecting a 39k resistor from
either input to ground. If the device is driven single ended, it
is recommended that the pulldown resistor be connected to
the decoupled unused input. There will be a loss in sensitivity
of approximately 200mV.

3. The device willi operate down to DC but the input slew
rate must be better than 100V/us.

4. The open collector output will drive 3 TTL loads, and
thus requires a suitable resistor to Vcc to maintain noise

immunity. In order to ensure noise immunity on transitions,
this resistor should not exceed 4.7k. For interfacing to
CMOS, the open collector may be restored to a +10V line via
a 3.3k resistor. The output sink current must not exceed
10mA, and the use of too low a value of resistor may lead to a
loss of noise immunity, especially at low temperatures.

5. Input impedance is a function of frequency. See Fig. 4.
6. The rise time of the open collector output waveform is
directly proportional to the load capacitance and load
resistor value. Therefore the load capacitance should be
minimised and the load resistor kept to a minimum
compatible with system power requirements. In the test
configuration of Fig. 5, the output rise time is approximately
20ns and fall time is 10ns typically.
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SP8660A & B

Fig.4 Typical input impedance. Test conditions: supply voltage 5.0V, ambient temperature 25° C, frequencies in MHz, impedances
normalised to 50 ohms.
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‘ Fig.6 Typical application showing interfacing
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sPass0 {4 hatt

Fig.7 Interfacing to TTL. Load not to exceed 3 TTL unit loads.

SP8660A & B
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SP8665/8B

@ PLESSEY

Semiconductors e

SP8665B 1000MmH: - 10
SP8668B 1s00mH: - 10

The SP8665/8 are asynchronous ECL counters which
provide ECL compatible outputs. They feature an ECL
compatible input inhibit which simplifies the design of
frequency counters and other instrumentation.

FEATURES

M ECL Compatible Output
B AC Coupled Input
B Clock Inhibit Input

QUICK REFERENCE DATA

B Supply Voltage: -6.8V
B Power Consumption: 500mwW
B Temperature Range: 0°C to +70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 20mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature; +175°C

Max. Clock |/P Voltage: 25V p-p

e [
e ]2
Ne[Ja
outeut [Je
NC []s
Nc [Js

ve[}?

[ vee vy

1] Ne
[] cLock NPUT

1

1] cLock INnBIT

NC
INTERNAL BIAS DECOUPLING

DG14

Fig.1 Pin connections - top view

INTERNAL
BIAS DECOUPLING
12

s A S

I

| \v

‘ o Q D Q
}

CLOCK INPUT wo——l
i

CLOCK INHIBIT 8 O-

§
I
|
|
<‘)a ouTeuT
|
|
[

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS

Supply voltage: Vec = OV Vee = -6.8V + 0.3V
Tamb (B grade) = 0°C to +70°C

SP8665/8B

Characteristic Symbol [V AUe_ Units | Grade Conditions Notes
Maximum frequency(sine wave I/P) fmax 1.0 GHz | SP8665B|Input = 400-1200mV p-p Note 5
15 GHz | SP8668Bjinput = 600-1200mV p-p Note 5
Minimum frequency(sine wave I/P) fenin 150 { MHz All {input = 600-1200mV p-p Note 6
Current consumption lee 105 mA All Vee = -6.8V Note 6
Output low voltage Voo (-1.87| -15 \% All |Vee = -6.8V(25°C)
Output high voltage Vo (-087( -0.7 \ Al |Vee = -6.8V (25°C)
Minimum output swing Vour | 500 mV All Note 5
Clock inhibit high threshold voltage | Vien |-0.96 v All Vee = -6.8V (25°C)
Clock inhibit low threshold voltage VinsL -1.62 v Al |Vee = -6.8V (25°C)
NOTES -
1. Unless otherwise stated the electrical characteristics are guaranteed over specified supply, frequency and temperature range.
2. The test configuration for dynamic testing is shown in Fig.6.
3. The temperature coefficient of Vor = +1.3mV/°C and VoL = +0.5mV/°C but these are not tested.
4. The temperature coefficient of Vine = +0.8mV/°C but this is not tested.
5. Tested at 25°C and 70°C only.
6. Tested at 25°C only.
1600 Tams 0@ C and 70 C
- 1200
i
> 1200
E
g 1o [—] *Tested as
E 800 |—1 ] COPERATING © —] specified above.
é __J WINDOW
< 60— 4
5
a 400
z . \\
[

0 100 200 300 400 500 600 700 80O 900 1000 1100 1200 1300 1400 1500
INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristic SP8668. The SP8665 operating window is similar except for the maximum operating frequency

cLock |
INHIBIT

INPUT '

ouTPUT

Fig.4 Timing diagram(N.B. output waveform is asymmetric)

OPERATING NOTES

1. The clock input (pin 10) should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling, pin
12, to ground.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from the input to Vee (i.e. Pin 10 to Pin 7). This will
reduce the input sensitivity by approximately 100mv.

3. The clock inhibit input is compatible with standard ECL
/10K using a common OV. A 6k pulldown resistor is
included on the chip. The input should be left open to DC

when not in use, but should be bypassed for RF signals with a
1nF capacitor to ensure maximum noise immunity.
4. Input impedance is a function of frequency. See Fig. 5.
5. The emitter follower output includes an internal 3k
pulldown resistor and is compatible with ECL Il, but can be
interfaced with ECL 111/10K by the inclusion of two resistors.
See Fig. 7.
6. Note that all components shouid be suitable for the
frequency in use.
7. The circuit will operate to DC but the input slew rate must
be 200V/ps or greater.
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SP8665/8B

Fig.5 Typical input impedance. Test conditions: supply voltage -6.8V, ambient temperature 25°C, frequencies in MHz, impedances

96

normalised to 50 ohms.
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Fig.8 Typical application showing interfacing
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SP8670A & B

@ PLESSEY

Semiconductors

SP8670A & B

The SP8670 is an asynchronous emitter coupled logic
counter which provides ECL 10K compatible outputs when
external pulldown resistors are added. It requires an AC
coupled input of 600mV p-p.

FEATURES

B ECL Compatible Outputs
B AC Coupled Inputs (Internal Bias)

600MHz + 8
output [T i 14[] vee ovy
ne 2 13[]nc
ne s 12| ] INTERNAL BIAS DECOUPLING
ouTPuT [Js n[Inc
NC ds 10{] CLOCK INPUT
ne [Je s[]nc
vee [J7 8[] cLOCK INPUT
DG14

QUICK REFERENCE DATA

Bl Supply Voltage: -5.2V
B Power Consumption: 235mW
B Temperature Range:
-55°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 10mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

Fig.1 Pin connections - top view

Vee (OV)

[ - - - - - -=/
| |
| |
| |
CLOCK INPUT 8 O—————} af————o1 outrur
| DIVIDE BY DlVII;E BY DIVI02E BY 1
2 —
CLOCK INPUT mclb—— al———o‘a OouTPUT

[
|
|
I QS

12
INTERNAL BIAS
DECOUPLING

g ——————— |

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS
Supply voltage: Vcc = 0V, Vee = -5.2V + 0.25V
Temperature: A Grade Tamo = -55°C to +125°C

B Grade Tamb = -30°C to +70°C

SP8670A & B

Characteristics Symbol ™ i': alune‘ R Units Conditions Notes
Maximum frequency fmax 600 MHz Input = 400-800mV p-p
(sinewave input)
Minimum frequency fmin 40 MHz Input = 400-800mV p-p Note 4
(sinewave input)
Power supply current lee 45 mA Vee= -5.2V Note 4
Output low voltage VoL -18 | 15 \ Vee = -5.2V (25°C)
Output high voltage VoH -085| -0.7 \% Vee = -5.2V (25°C)
Minimum output swing Vour 500 mv Vee = -5.2V

NOTES

1. Unless otherwise stated the electrical characteristics shown al
The temperature coefficients of Von = +1.63mV/
The test configuration for dynamic testing is shown in Fig.5.

Hwn

Tested at 25°C only.

Tame = -55°Clo +125°!

[ |11

7
GUARANTEED*
OPERATING
WINDOW

INPUT AMPLITUDE (mV p-p}

-

100

200

300 400 500 600

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristic of SP8670A

bove are guaranteed over specified supply. frequency and temperature range.
°C and VoL = +0.94mV/°C but these are not tested.

*Tested as
specified above.

Fig.4 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz,
normalised to 50 ohms.
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SP8670A & B

OPERATING NOTES

1. The clock inputs (pins 8 and 10) can be driven single- 3. The circuit will operate down to DC but slew rate must be
ended or differentially and should be capacitively coupled better than 100V/ps.

to the signal source. The input signal path is completed by 4. The outputs are compatible with ECL II. There is an
connecting a capacitor from the internal bias decoupling, internal load of 4k at each output. The output can be
pin 12, to ground. interfaced to ECL 10K by addition of two resistors.

2. 1f no signal is present the device will self-oscillate. If 5. Input impedance is shown in Fig. 4.

this is undesirable it may be prevented by connecting a 6. All components should be suitable for the frequency in
10k resistor from one of the inputs to Vee. This will reduce use.

the input sensitivity by approximately 100mV.

10n aL] 10n

8 450

INPUT FROM 1 b
SheiE == our =
450 o SCOPE
= 1 4 ==
TO SAMPLING £ 1on 7
Scope = =— /;:7
Vee

Fig.5 Test circuit

) ECL QUTPUT

Fig.6 Typical application showing interfacing

PIN 10R 4

t ECL OUTPUT

-5.2v

Fig.7 Interfacing to ECL 10K
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SP8678B

@ PLESSEY

Semiconductors —

SP8678B

1500MHz - 8
The SP8678B is an asynchronous ECL counter which

provides ECL compatible outputs. It features an ECL
compatible input inhibit which simplifies the design of el ~  whvemw
frequency counters and other instrumentation.

ne 2 13[] N

ne s 12[] INTERNAL BIAS DECOUPLING
FEATURES ouTpuT [f4 1[I ne
M ECL Compatible Output v s tof] ctock weur
B AC Coupled Input sl ol ne
B Clock Inhibit Input vee [7 o] cLock e

DG14

QUICK REFERENCE DATA

Fig.1 Pin connections - top view
B Supply Voltage: -6.8V

B Power Consumption: 475mwW
B Temperature Range: 0°C to +70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Output Current: 20mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

Vec(av)

Emn
!

INTERNAL
BIAS DECOUPLING 12

CLOCK INPUT 100—-]

CLOCK INHIBIT 80—

Fig.2 Functional diagram
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SP8678B

ELECTRICAL CHARACTERISTICS

Supply voltage: Vcc = OV Vee = -6.8V + 0.3V
Tamo (B grade) = 0°C to +70°C

Value
Notes
Characteristic Symbol Min. Max Units Conditions
Maximum frequency (sinewave input) f max 15 GHz | Input =600 - 1200mV p-p Note 5
Minimum frequency (sinewave input) frmin 150 MHz | Input =600 - 1200mV p-p | Note 6
Current consumption lee 95 mA |Vee=-68V Note 6
Output low voltage VoL -1.87 -1.5 V | Vee=-6.8V(25°C)
Output high voltage Vo -0.87 -07 V {Vee=-6.8V(25°C)
Minimum output swing Vour 500 mv Note 5
Clock inhibit high threshold voltage VineH | -0.96 V | Vee=-6.8V(25°C)
Clock inhibit low threshold voltage VinBL -1.62 V | Vee=-6.8V(25°C)
NOTES
1. Unless otherwise stated, the electrical characteristics are guaranteed over specified supply, frequency and temperature range.
2. The test configuration for dynamic testing is shown in Fig. 6.
3. The temperature coefficient of Vor=+1.3mV/°C and VoL = +0.5mV/°C but these are not tested.
4. The temperature coefficient of Vive = +0.8mV/°C but this is not tested.
5 Tested at 25°C and 70°C only.
6. Tested at 25°C only.

1600 Tame 0 C and -70 C
— 1400
a
&
> 1200
£
w 1000 —}
=] *
2 Ggfgnﬂﬁ? *Tested as
E soob—11 || e
g WINDOW specified above.
H
[
2
[
H

0 100 200 300 400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500
INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics
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|
CLOCK

|

| [
INHIBIT l ' ‘

| |

I |

-1.62v

|
E |
|

a7sv
I I s
ouTRUT

Fig.4 Timing diagram

OPERATING NOTES

1. The clock input (pin 10) should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling, pin
12, to ground.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from the input to Vee (i.e. Pin 10 to Pin 7). This will
reduce the input sensitivity by approximately 100mV.

3. The clock inhibit input is compatible with standard ECL
11I/10K using a common OV. A 6k pulldown resistor is
included on the chip. The input should be left open to DC
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when not in use, but should be bypassed for RF signals with a
1nF capagcitor to ensure maximum noise immunity.

4. Input impedance is a function of frequency. See Fig. 5.
5. The emitter follower output includes an internal 3k
pulldown resistor and is compatible with ECL 11, but can be
interfaced with ECL H11/10K by the inclusion of two resistors.
See Fig. 7.

6. Note that all components should be suitable for the
frequency in use.

7. The circuit will operate to DC but the input slew rate must
be 200V/ps or greater.




SP8678B

Fig.5 Typical input impedance. Test conditions: supply voitage -6.8V, ambient temperature 25°C, frequencies in MHz, impedances

normalised to 50 ohms.
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n 51 20n
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Fig.6 Test circuit

a7
Ll ECL 10K 1P
SP8s78
24k
Vee

Fig.7 SP8675/8 to ECL 10K interface
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INHIBIT 8
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Fig.8 Typical application showing interfacing



SP8680A & B

@ PLESSEY

Semiconductors

SP8680A&B

600MHz + 10/11

The SP8680 is an ECL counter with both ECL 10K and TTL
compatible outputs. The circuit can operate from either ECL
or TTL supplies. The division ratio is controlled by two N
control inputs (PE1 and PE2) whichare ECL compatible. The ctock o ekt
counter will divide by 10 when either control input is in the conton meur {5 2 15[ et Bias
high state and by 11 when both inputs are low. The counter rez(fa 14 (7] MASTER SET INPUT
can also be set to the eleventh state by applying a high level
to the master set input. vee(Ja v3[] vee (7ML 0/P)
0/P STAGE Veea[]s 2[] vee
PE1 PULLUP [Jo 1] TTL ouTPUT
FEATURES PE2 PULLUP[]7 1o[]Nc
B Very High Speed - 650MHz Typ. e oureur [fe sy et oureuT
B ECL and TTL Compatible Outputs 0616
M DC or AC Clocking
B Ciock Enable Fig.1 Pin connections - top view
B Divide By 10 or 11
B Asynchronous master set
B Equivalent to Fairchild 11C90

ABSOLUTE MAXIMUM RATINGS
QUICK REFERENCE DATA

B Supply Voltage: 5V +0.5V -0.25V
or -5V -0.5V +0.25V

B Power Consumption: 420mw

B Temperature: -55°C to +125°C (A Grade)
0°C to +70°C (B Grade)

Supply Voltage: 8V

ECL Output Source Current: 50mA

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

TTL Output Sink Current: 30mA

Max. Clock |/P Voltage: 2.5V p-p

Vee Vee OUTPUT

I

PE1PULLUP 6

11 TTL OUTPUT

Y

8 ECLOUTPUT

controL | PEt 2
INPUTS o, 5

9 ECLOUTPUT

i

D SEN S

PE2PULLUP 7

CLOCK INHIBIT 1

CLOCK INPUT  MASTER SET INPUT BIAS Vee TTL Vee

Fig.2 Functional diagram
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SP8680A & B

ELECTRICAL CHARACTERISTICS

TTL OPERATION

Supply Voltage: Vcc = VecA =4.75to 5.5V Vee =0V
Temperature: A Grade Tamb = -55°C to +125°C
B Grade Tamb = 0°C to +70°C

Characteristics Symbol lr:{ alu:‘ . Units | Grade Conditions Notes
Maximum frequency fmax 550 | MHz | SP8680A|Clock input AC Note 4
sinewave input coupled = 360mVp-p

575 | MHz | SP8680B Note 4
Minimum frequency femin 10 MHz Both |Clock input AC Note 5
sinewave input coupled = 600mV p-p
Power supply current lee 105 | mA Both [Vcc = Vec max. Note 4
Pins 6,7,13 open
circuit
Power supply current lee 11 mA Both [Vcc = Vcc max. Note 4
including TTL stage Pins 6,7 open circuit
TTL output high voitage VoH 23 \ Both |Vcec = Vee min. Note 4
loH = -640pA
TTL output low voltage Vou 0.5 v Both [Vcc = Vec max. Note 4
loL = 20mA
Input high voltage VINH 39 \ Both |Vcc=5.0V (25°C)
PE1 and PE2 inputs
Input low voltage VinL 35 \ Both [Vcc=5.0V (25°C)
PE1 and PE2 inputs
Input low current I -4 mA Both [Vcc = Vec max(25° C)
PE1 and PE2 inputs Pins 6,7 = Vcc
Vin = 0.4V
Propagation delay CP to Q TTL toHL 6 14 ns Both |Vec=5.0v (25°C) Note 5
tpLH
Propagation delay MS to Q TTL to 17 ns Both [Vcc=50vV (25°C) Note 5
Mode control set-up time ts 4 ns Both [Vcc=50V (25°C) Note 5
Mode control release time tr 4 ns Both [Vcc=5.0V (25°C) Note 5
TTL output rise time(20%-80%) trm 5 ns Both [Vcc =50V (25°C) Note 5
TTL output fall time(80%-20%) trHL 5 ns Both |Vcc=50V (25°C) Note 5
ELECTRICAL CHARACTERISTICS
ECL OPERATION
Supply Voltage: Vee = -4.75V to -5.5V  Vcc = 0V
Temperature: A Grade Tamb = -55°C to +125°C
B Grade Tamb = 0°C to +70°C
Characteristics Symbol Value Units | Grade Conditions Notes
Min. | Max.
Maximum frequency fmax 550 | MHz | SP8680A|Clock input AC Note 4
sinewave input coupled = 350mVp-p
575 | MHz | SP8680B Note 4
Minimum frequency fmin 10 MHz | Both |Clock input AC Note 5
sinewave input coupled = 600mVp-p
Power supply current lee 105 mA Both {Vcc = Vecc max. Note 4
Pins 6,7,13 open
circuit
ECL output high voltage Vou |-093)-0781 V Both |Vee = -5.2V (25°C)
Load = 100Q2 to -2V
ECL output low voltage Voo |-185]-162| V Both |Vee = -5.2V (25°C)
Load = 100Q2 to -2V
Input high voltage Vinn  |-1.095] -0.81 \ Both |Vee = -5.2V (25°C)
Input low voltage Vine |-1.85]-1475] V Both |Vee = -5.2V (25°C)
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ELECTRICAL CHARACTERISTICS (CONT)

ECL OPERATION

SP8680A & B

Characteristic Symbol Value Units Conditions Notes
Min. Max.

Input low currents o 0.5 uA | 25°C
Input high current

Clock and MS IH 400 uA | Vin= -1.85V(25°C)

PE1 and PE2 IH 250 pA | ViN= -0.8V(25° C)
Propagation delay CP to Q4 tpLH 3 ns | Load = 100Q to -2V(25°C) | Note 5
Propagation delay MS to Q4 toLH 6 ns | 25°C Note 5
Mode control set-up time ts 4 ns |25°C Note 5
Mode control release time te 4 ns |25°C Note 5
ECL output rise time (20 % - 80 %) tTLH 2 ns | 25°C Note 5§
ECL output fall time (80 %- 20 %) trL 2 ns | 25°C Note 5

NOTES

Unless otherwise stated, the electrical characteristics are guaranteed over specified supply, frequency and temperature range.
The temperature coefficient of Vor=+1.2mV/°C, VoL = +0.24mV/°C and of Vi = +0.8mV/°C but these are not tested.

. Tested at 25°C and +125°C only (+70°C for B grade).
5. Guaranteed but not tested.

1
2.
3. The test configuration for dynamic testing is shown in Fig.6.
4

o AN
? e ]
€ ANANINE
Q
g w0
B
3 oo 23
5 o AN
2 . T ——
00 100 200 300 400 500 800 700 800
INPUT FREQUENCY (MHz)

Fig.3 Typical input sensitivity SP8680A

r

gl
PE INWY-L E

—T

6

ts

l-—

'
'

5

G4 AND TTL I l s I l

cLock OUTPUT
MS | “INn. | PE1 | PE2| pesponsE
ALL OUTPUTS

Hp X X X USET HigH

L| H x | x HOLD

' L] L 11

| C H| L +10

L] L | H +10

L L H | H +10

X=DON'T CARE

NOTE:

Fig.4 Truth table and timing diagram SP8680

The set-up time ts is defined as minimum time that can elapse between L—H transition of control inputand the next L—H clock pulse transition to
ensure that the +10 mode is obtained.
The release time Ir is defined as the minimum time that can elapse between a H~L transition of control input and the next L—H clock pulse
transition to ensure that the +11 mode is obtained.
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SP8680A & B

Fig.5 Typical input impedance. Test conditions: supply voltage 5V, ambient temperature 25° C, frequencies in MHz,
impedances normalised to 50 ohms.

T0
GENERATOR =H—

! o

5

] *Vee
0 -
/;' heo 160 200
8

2 ECL OUTPUT
41‘ }—-( - TO 500
200

9 R T SAMPLING
SCOPE

10 -
MONITOR

200

{ H —= TTL OUTPUT

Fig.6 Test circuit

OPERATING NOTES

1. The clock input, which is ECL 10K compatible
throughout the temperature range, can also be directly
coupled to TTL as shown in Fig. 9. The clock can also be
capacitively coupled to the signal source (see Fig. 7).
Connecting the internally-generated bias voltage to the
clock input, i.e. pin 15 to pin 16 centres the clock input about
the switching threshold (see Fig. 8).

2. The two complementary outputs are ECL 10K
compatible but internal pulidown resistors are not included,
and thus an external resistor to Vee is required. The outputs
are capable of driving a 50 ohm load to -2V over the
temperature range of 0°C to +70°C. The output high level will
typically be reduced by 50mV.

3. The TTL totem pole output operates with the same
supply and is powered up by connecting Vee (pin 12) to TTL
Vee (pin 13). If the TTL output is not required then the TTL Vee
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(pin 13) should be left open-circuit reducing the power
consumption by 20mw.

4. Both control inputs (PE1 and PE2) are ECL 10K
compatible throughout the temperature range. Each control
input is provided with a pull up resistor, the remote ends of
which are connected to pins 6 and 7. This allows the pull up
resistors to be unused if so desired, or to be used to interface
from TTL (see Fig. 9). f interfacing to ECL is required then
pins 6 and 7 should be left open circuit: alternatively they can
be connected to Vee to act as pull-down resistors. When high,
the master set input sets the counter to the eleventh state, is
asynchronous, and overrides the clock input.

5. All the inputs have an internal pull-down resistor of 50k.
6. The device will operate down to DC but input slew rate
must be better than 20V/ps.

7. Input impedance is a function of frequency. See Fig. 5.
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Fig.7 AC coupled input
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Fig.9 TTL interface to PE1 and PE2 |
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SP8685A & B

@ PLESSEY

Semiconductors cemmmem——

SP8685A&B

500MHz + 10/11

The SP8685 is an ECL variable modulus divider, with ECL
10K compatible outputs. it divides by 10 when either of the
ECL control inputs, PE1 or PE2, is in the high state and by 11 I ~ v
when both are low (or open circuit).

OUTRUT ﬂ i g
— { CONTROL INPUTS
pm

ne(ls 1
FEATURES aoTeuT (Je aflne
B  Divides by 10 and 11 ne s 127 cLock INPUT
B AC Coupled Input (Internal Bias) wells nfne
B ECL Compatible Output Ly 10] INTERNAL BIAS DECOUPLING
Vee | 9 ] NC
QUICK REFERENCE DATA DG16
] Supply Voltage: -5.2V Fig.1 Pin connections - top view

B Power Consumption: 300mw
B Temperature Range:
-55°C to +125°C (A Grade)
-30°C to +70°C (B Grade)

ABSOLUTE MAXIMUM RATINGS

B Supply Vottage: -8V
B Output Current: 20mA
B Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B Max Clock I/P Voltage: 25V p-p
CLOCK INPUT BIAS
L v«:;ov)
rr- - T - -
' |
|
| [
| |
! a a: —4 Q| 2 outPUT
_ : [} 1 D2 [*5] o :
c.?.mgt{ :; :i o oK oK o Tc SuTRUT
} CLOCK INPUT |2(‘|‘ﬁ L }
L | S _
‘ mrsn:com. BIAS Vee
DECOUPLING

} Fig.2 Functional diagram




ELECTRICAL CHARACTERISTICS

Supply Voltage: Vcc = OV Vee = -5.2V + 0.25V
Temperature: A Grade Tamo = -55°C to +125°C
B Grade Tamb = -30°C to +70°C

SP8685A & B

Value
Characteristic Symbol Nin. | Max. Units Conditions Notes
Maximum frequency (sinewave input) fmax 500 MHz | Input = 400-800mV p-p
Minimum frequency (sinewave input) frmin 50 | MHz |input = 400-800mV p-p| Note 6
Power supply current lee 70 mA |Vee = -5.2V Note 6
Output high voltage Von |-0.87) -0.7 V |Vee = -5.2V (25°C)
Output low voitage Vou -1.8] -15 V |Vee = -5.2V (25°C)
PE input high voltage Vine | -0.93 V |Vee = -5.2V (25°C)
PE input low voltage Vine 162 V |Vee=-52V (25°C)
Clock to output delay to 6 ns Note 7
Set-up time ts 2 ns Note 7
Release time tr 2 ns Note 7
NOTES
1. Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficient of Von = +1.63mV/°C, VoL = +0.94mV/°C and of Vin= +1.22mV/°C but these are not tested.
3. The test configuration for dynamic testing is shown in Fig.6.
4. The set up time tsis defined as minimum time that can elapse between L — H transition of control input and the next L — H clock pulse
transition to ensure that +10 is obtained.
5. The release time t-is defined as the minimum time that can elapse between H — L transition of the control input and the next L — H clock pulse
transition to ensure that the +11 mode is obtained.
6. Tested at 25°C only.
7. Guaranteed but not tested.
1600
1400 Tame = -55°C to +1.
- <
§ . N
g o *Tested as
2 oo S
- / T/ Ay specified above.
S 00— OPERATING
=z WINDOW /
§” I
NENE
00 100 200 300 400 500
INPUT FREQUENCY (MHz)
Fig.3 Typical input characteristic SP8685A
CLOCK INPUT

tr

Dl
ﬁmm_L i

OUTPUT l | s I I

Fig.4 Timing diagram

OPERATING NOTES

1. The clock input is biased internally and is coupled to the
signal source with a suitable capacitor. The input signal path
is completed by an input reference decoupling capacitor
which is connected to earth.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from clock input (Pin 12) to Vee. This will reduce the
input sensitivity by approximately 100mV.

3. The circuit will operate down to DC but slew rate must be
better than 100V/ps.

4. The outputs are compatible with ECL |l but can be
interfaced to ECL 10K as shown in Fig.7.

5. The PE inputs are ECL 11I/10K compatible and include a
4.3k internal pulidown resistor. Unused inputs can therefore
be left open.

TRUTH TABLE FOR
CONTROL INPUTS

oE oy Division
PE1 PE2 Ratio
L L 11
H L 10
L H 10
H H 10

6. Input impedance is a function of frequency. See Fig. 5.
7. All components should be suitable for the frequency in

use. 111



SP8685A & B

Fig.5 Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25°C, frequencies in MHz,

impedances normalised to 50 ohms.
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PLESSEY

Semiconductors

SP8690/1A & B

SP8690A&B 200mH: - 10/11
SP8691A&B 200mH: - 8/9

The SP8690 and SP8691 are low power ECL counters with
both ECL 10K and TTL compatible outputs. They divide by
the lower division ratio when either control input is in the

CLOCK NPT 1

16[] CLOCK INPUT

‘high’ state and by the higher ratio when both are ‘low’ (or il 15[ ne
open circuit). CONTROL INPUTS {
fEz (3 af]ne
ne (s 13N
FEATURES . b
M ECL and TTL/CMOS Output nc (Js n[] TL/emos outpuT
B AC Coupled Input wel [l
B Control Inputs ECL Compeatible kot ouTRuT [fe o[ ecu GuTFOT
DG16
QUICK REFERENCE DATA Fig.1 Pin connections - top view
B Supply Voltage: 5V
W Power Consumption; 70mw
M Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C
ABSOLUTE MAXIMUM RATINGS
B Supply Voltage: 8V
B Output ECL Current; 10mA
B Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B TTL Output +12v
B Input Vottage: 25V p-p
B Max Open Collector Current: 15mA
Vee
r— = — — — o ﬁ
| T |
' |
| l |
| J
: [+}} Q2 Q3 Q4 ‘% 8 ECL OUTPUT
1 o1 —_\]—‘ B2 D3 Da
e {2 = : oL 5O
CLOCK INPUT ¢ L J [ [ ’ :
CLOCK INPUT 160- l #" TIL/CMOS
e - J
VEE’(20V)
Fig.2 Functional diagram (SP8690)
13



SP86%0/1A & B

Ve
5
—————— e e e
1 f o
! |
' |
' |
| |
| Q1 QI 08 ECL OUTPUT
| o1 b2 O3 Bs '
controL [ PET 2 — | —_
INPUTS s | 4'>w ECL OUTPUT
CLOCK INPUT 1 (lD _I —I T :
CLOCK INPUT 160— + TTL/CMOS
" ‘oyreut
b o __ i __ i
12
VEee(OV)
Fig.3 Functional diagram (SP8691)
ELECTRICAL CHARACTERISTICS
TTL OPERATION
Supply Voltage: Vcc = 5.0 + 0.25V  Vee = QV
Temperature: A Grade Tams = -55°C to +125°C
B Grade Tamb = -30°C to +70°C
Characteristic Symbol Value Units Conditions Notes
Min. Max.
Maximum frequency sinewave input fmax 200 MHz |Input =400 - 800mV p-p | Note 3
Minimum frequency sinewave input fmin 40 MHz |input =400 - 800mV p-p Note 3
Power supply current lee 21 mA |[Vecc= 5.0V Note 3
TTL output high voltage VoH 3.756 V  |Vce =5V RL = 560Q Note 3, 5
TTL output low voltage Vou 0.5 V |RL = 5600 Note 3, 5
Clockto TTLoutputdelay (positive going) toLH 32 ns |RL = 560Q Note 4
Clock to TTLoutputdelay (negative going) toHL 18 ns |RL = 560Q Note 4
Set-up time ts 3 ns Note 4
Release time te 8 ns Note 4
NOTES
1. Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficient of Von = +1.63mV/°C, VoL = +0.94mV/°C and of Vin= +1.22mV/°C but these are not tested.
3. SP8690/1B tested at 25°C only.
4. Guaranteed but not tested.
5. Open collector output not recommended for use above 15MHz output frequency. Cicad < 5pF.

ELECTRICAL CHARACTERISTICS
ECL OPERATION
Supply Voltage: Vee = -5.2 + 0.25V  Vce = 0OV
Temperature: A Grade Tamb = -55°C to +125°C
B Grade Tams = -30°C to +70°C

Characteristics Symbol {-r¥aUe— Units|  Conditions Notes
Maximum frequency fmax 200 MHz |(Input = 400-800mV Note 3
sinewave input p-p
Minimum frequency fmin 40 | MHz |Input = 400-800mV
sinewave input p-p Note 3
Power supply current lee 21 mA [Vee = -5.0V Note 3




ELECTRICAL CHARACTERISTICS (CONTINUED)
ECL OPERATION

SP8690/1A & B

Characteristic Symbol Value Units Conditions Notes
Min. Manx.
ECL output high voltage Vo -0.85 -07 V | Vee=-52V(25°C)
ECL output low voltage Vou -1.8 -15 V | Vee=-5.2V(25°C)
PE input high voltage VINM -0.93 V  |Vee= -5.2V(25°C)
PE input low voltage Vine -1.62 V  |Vee=-5.2V(25°C)
Clock to ECL output delay te 9 ns Note 4
Set-up time ts 3 ns Note 4
Release time tr 8 ns Note 4
NOTES

1. Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficient of Von = +1.63mV/°C, Vou= +0.94mV/°C and of Vin= +1.22mV/°C but these are not tested.

3. SP8690/18 tested at 25°C only.
4. Guaranteed but not tested.

CLOCK INPUT Illllllllll“l’l’lllllllllllllllll
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OUTPUTS 5

TRUTH TABLE FOR CONTROL INPUTS

PE1
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m
N
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L
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Fig.4 Timing diagram SP8690

! p— e
)

I

I

)
FE INPUTS | |

ECL AND TTL
OUTPUTS 4

TRUTH TABLE FOR CONTROL INPUTS

o Division
PET | PE2 Ratio
L L 9
H L 8
L H 8
H H 8

Fig.5 Timing diagram SP8691

NOTE:

The set-up time ts is defined as minimum time that can elapse between L—H transition of control input and the next L—H clock pulse

transition to ensure that the <10 or 8 mode is obtained.

The release time t is defined as the minimum time that can elapse between a H—L transition of a control input and the next L~—H clock

pulise transition to ensure that the +11 or 9 mode is obtained.
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*Tested as

INPUT AMPLITUDE (mV p-p)
g
g

GUARANTEED"*
TING

specified above.

600 125 C OPERA’
.\ WINDOW
400
200 }_s5°C \
°
o 50 100

150 200 250

INPUT FREQUENCY (MHz)
Fig.6 Typical input characteristics SP86790/1

Fig.7 Typical input impedance. Test conditions: supply voltage 5.0V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.

OPERATING NOTES

1. The clock inputs can be single or differentially driven.
The clock input is biased internally and is coupled to the
signal source with a suitable capacitor. The input signal path
is completed by an input reference decoupling capacitor
which is connected to earth.

2. In the absence of a signal the device will self-oscillate. If
this is undesirabie it may be prevented by connecting a 68k
resistor from the input to Vee (i.e. Pin 1 or 16 to Pin 12). This
reduces input sensitivity by approximately 100mV.

3. The circuit will operate down to DC but slew rate must be
better than 100V/ps.

4. The Qs and Qs outputs are compatible with ECL I but
can be interfaced to ECL 10K as shown in Fig.9.

5. The PE inputs are ECL !ll/10K compatible and include a
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10k internal pulldown resistor. Unused inputs can therefore
be left open circuit.

6. The input impedance of the SP8690/1 varies as a
function of frequency. See Fig. 7.

7. The TTL/CMOS output has a free collector and the high
state output voltage will depend on the supply that the
collector load is taken too. This should not exceed 12V.

8. The rise/fall time of the open cotiector output waveform
is directly proportional to load capacitance and load resistor
value. Therefore load capacitance should be minimised and
the load resistor kept to a minimum compatible with system
power requirements. In the test configuration of Fig.8 the
output rise time is approximately 10ns and fall time is 7ns
typically.



SP8690/1A & B

{-5v)

10n o ;
CLOCK INPUT 4 9__:}_"_%
SP8690/91
/ 8 450
5 : ] e — |
= LT
INPUT MONITOR ——#=
20

/7;7 Vee (0V)

Fig.8 Test circuit for dynamic measurements

TTL CONTROL INPUT
0 N o—
1

10n

CLOCK {NPUT o——'

TTL OUTPUT

ECL QUTPUT

L

10n 68k l

Fig.9 Typical applications circuit showing interfacing
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SP8695A & B

@PLESSEV

Semiconductors

SP8695A&B

200MHz + 10/11

The SP8695 is a low power ECL counter with both ECL
10K and TTL compatible outputs. They divide by 10 when

either control input in the 'high’ state and by 11 when both are crock weut [+ 1a]] cLack weut
‘low’ (or open circuit). The inputs are ECL Il compatible but _
can also be AC coupled. An open collector output is gl s
provided for interfacing to TTL or CMOS. s 1af] e
ne (e i) b NC
FEATURES vee [Js 12[] vee
B Low Frequency Operation ne [Jo 111 OPEN COLLECTOR OUTPUT
B ECL and TTL/CMOS Outputs ne 7 oflnc
B DC or AC Coupled Input ect outeuT [l o[ EcTouTPuT
B Temperature Ranges: DG16
A Grade: -55°C to +125°C — —
B Grade: -30°C to +70°C ig.1 Pin connections - top view
QUICK REFERENCE DATA
B Supply Voltage: +5.0V
B Power Consumption: 80mwW
B Maximum Input Frequency: 200MHz
ABSOLUTE MAXIMUM RATINGS
B Supply Voltage: 8
B Output ECL Current: 10mA
B Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B Max Input Voltage: 2.5V p-p
B Max Open Collector Output Voltage: +12V
B Max. Open Collector Current: 15mA
Vee (OV)
5
I_ —————————— T— —l OPEN
11 COLLECTOR
l I ouTPUT
|
| |
{ |
ot Q2 p—9 Q3 Qs —0 8 OUTPUT
o . | L L., |
o { P_E' * ] cp cp ce co O 0 GuTPuT
PE2 14
l T l
CLOCK INPUT 1 1 i—_—_r_{} ]
CLOCK INPUT2 16 {
L J

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS

ECL OPERATION

Supply Voltage: Vee = -5.2V £ 025V Vcc = OV
Temperature: A grade Tams = -55°C to +125°C
B grade: Tamb = -30°C to +70°C

SP8695A & B

Characteristics Symbol _Ml—n\@n:—aﬁ Units Conditions Temperature
Maximum frequency sinewave input fmax 200 MHz [ Input = 400-800mV p-p | Note 3
Minimum frequency sinewave input fmin 2 MHz | input = 400-800mV Note 4
Power supply current lee 21 mA |Vee = -5.0V Note 3
ECL output high voltage Vou |-085{ -07| V |Vee=-52v(25°C)

ECL output high voltage Voo | -18| -15| V |Vee=-52v (25°C)

PE input high voltage Vine | -0.93 V |Vee = -52v (25°C)

PE input low voltage Vine -162| V [Vee=-52v (25°C)

Clock to ECL output delay tp 9 ns Note 4

Set-up time ts 3 ns Note 4

Release time te 8 ns Note 4
NOTES

N

SP8695B tested at 25°C only.
Guaranteed but not tested.

ubhwn

ELECTRICAL CHARACTERISTICS

TTL OPERATION

- Unless otherwise stated, the electrical characteristics shown above are
The temperature coefficient of Vor = +1.63mV/°C, VoL = +0.94mV

Supply Voitage: Vcc = 5.0 £ 0.25V  Vee = OV
Temperature: A grade Tamb = ~55°C to +125°C
B grade Tams = -30°C to +70°C

TTL output not recommended for use above 15MHz output frequency. Cioas < SpF.

guaranteed over specified supply, frequency and temperature range.
/°C and of Vin= +1.22mV/°C but these are not tested.

Value
Characteristic Symbol (T Ty Units Conditions Notes
Maximum frequency sinewave input fmax 200 MHz | Input =400 - 800mV p-p Note 3
Minimum frequency sinewave input fmin 2 MHz | Input =400 - 800mV p-p Note 4
Power supply current {ee 21 mA | Vec= 5.0V Note 3
TTL output high voltage Von 3.75 V | Vec= 5V RL = 560Q Note 3, 5
TTL output low voltage Voo 0.5 V | RL = 5600 Note 3
Ciockto TTLoutputdelay (positivegoing) toLH 32 ns | RL = 5600 Note 4
Clockto TTLoutputdelay (negative going) toHL 18 ns | RL = 5600 Note 4
Set-up time- ts 3 ns Note 4
Release time tr 8 ns Note 4
1800
1600
E 1400 Taws =-55' C to+125°C
E
g *.
H Tested as
g w0 specified above.
H / GUARANTEED®
) OPERATING
2 WINDOW
4 400
N
200
ou 50 100 150 200 250

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics SP8695A
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SP8695A & B

tr s

gl =

6

clockmeur | Ut |||H| HHHHHHHHH CONTROL INPUT TRUTH TABLE

PE INPUT-] f I H = PE1

QuUTPUT I | 5 I |

Division
Ratio

11
10
10
10

0
ITrr ml
N

L
H
L
H

Fig.4 Timing diagram SP8695

NOTES

The set-up time ts is defined as minimum time that can elapse between L—H transition of controf input and the next L—H clock pulse transitionto

ensure that the +10 mode is obtained.

The release time 1 is defined as the minimum time that can elapse between a H—L transition of control input and the next L—~H clock pulse

transition to ensure that the =11 mode is obtained.

Fig.4 Typical input impedance. Test conditions: supply voltage 5.0V, ambient temperature 25° C, frequencies in MHz, impedances
normalised to 50 ohms.

OPERATING NOTES

1. The clock inputs can be driven from ECL I, Iil and 10K.
The input reference voltage (-3.8V at 25°C) is compatible
with ECL 11, [Il and 10K over the specified temperature range.
The inputs can also be capacitively coupled by addition of
external bias as shown in Fig. 6. Each input has an internal
pull-down resistor of 10k, and unused inputs can therefore
be left open circuit. They should by bypassed to RF where
maximum noise immunity is required.

2. The PE control inputs are similarly ECL 11//10K
compatible and also have an internal 10k pull-down resistor,
allowing unused inputs to be left open circuit if required.
3. The Qs and Q« ECL outputs have internal circuitry
equivalent to a 14k puli-down resistor on each output and are
ECL 1l compatible: they can however be interfaced to ECL
111/10K as shown in Fig. 8.
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4. The circuit will operate down to DC but slew rate must be
better than 5V/ps.

5. The input impedance of SP8695 varies as a function of
frequency. See Fig. 5.

6. The TTL/CMOS output has a free collector and the high
state output voltage will depend on the supply that the
collector oad is taken to. This should not exceed 12V. The
rise and fall time of the open collector output waveform is
directly proportional to load capacitance and load resistance
value. Therefore load capacitance should be kept to a
minimum and the load resistor kept tn a minimum
compatible with system power requirem In the test
configuration of Fig. 6 the output rise time is -aximately
10ns and fall time is 7ns typically.



SPB695A & B

ov
IN4148

560
™ TTL Op
10n s 11 450
9
TO - —-
GENERATOR :_"' I'—L 10
il P =

TO SCOPE -

”Jn -52v

Fig.6 Test circuit

SPBB9S 91
 —
Oliug:ug_‘ — } ECL 10K O/P
PE INPUT
3K
TTL/CMOS DRIVE
Fig.7 Interfacing TTL/CMOS to PE inputs Fig.8 Interfacing to SP8695 output to ECL 10K
-8V
560
__________ —
TTL OUTPUT
|11
|
J
': |
1 :6
91 ECL
10K
e ouTPUT

TTL OUTPUT

Fig.9 Typical application showing interfacing
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SP8703

THIS DEVICE IS UNDERGOING PRODUCT IMPROVEMENT. PLEASE CONTACT YOUR LOCAL
SALES OFFICE FOR THE LATEST INFORMATION.

@PI.ESSEY

SemicontiiiClorS s —————————————————

SP8703

1GHz LOW CURRENT TWO-MODULUS DIVIDER

The SP8703 is a divide by 128/9 programmable divider with
a maximum specified operating frequency of 1GHz.

The signal (clock) inputs are biased internally and require
to be capacitor coupled.

The output stage is CMOS compatible only, the 0 to 1
output edge giving maximum foop delay. ~

A unique ‘power-down’ feature is included to minimise veel'o
power consumption. INPUT
INPUT DECOUPLE [}

s

{1 MODULUS CONTROL
7[) BIAS DECOUPLE
e[JoutpuT

| POWER DOWN

SPB703

o wm

FEATURES

DC to 1GHz Operation
-30° to +70°C Temperature Range DG8
Unique Power-Down Feature
CMOS Compatible

Fig.1 Pin connections - top view

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: 6V

Storage Temperature Range: -30°C to +150°C
Junction Temperature: +175°C

Input Voltage: 2.5V p-p

QUICK REFERENCE DATA

| B Supply Voltage 5.0V £ 0.25V
W Supply Current 30mA Typical

VCC POWER-DOWN
5

7 4
} oV MODULUS
10n CONTROL
,I INPUT

Fig.2 Functional diagram
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SP8703

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vee = +4.75V t0 5.25V, Tamb = -30°C to +70°C

Characteristics Value Units Conditions Notes
Min. Max.
Maximum frequency 1000 MHz Tamb = 25°C Note 1,24
Maximum frequency 950 MHz Note 1,2,3
Minimum frequency (sinewave) 50 MHz Note 1,2,3
Power supply current 40 mA Power-up Note 3
Power supply current 3 mA Power-down Note 3
‘ Output high voltage 3.2 Vee v IL =-02mA Note 3
; Output low voltage 0 1.7 v IL =0.2mA Note 3
} Control input high voltage 3.2 Vee \ Divide by 128 Note 3
‘ Control input fow voltage 0 1.7 v Divide by 129 Note 3
Control input high current 50 uA Input = Vce Note 3
Control input low current -10 ’ uA Input = OV Note 3
Power-down high voltage 3.2 Vee \ Power-down Note 3
Power-down low voltage 0 1.7 Vv Power-up Note 3
Power-down high current 10 UA Input = Vcc Note 3
Power-down low current 2 HA Input = 0V Note 3
‘ Clock to output delay 30 ns CL = 10pF Note 5
Set-up time 15 ns CL = 10pF Note 5
Release time 15 ns CL = 10pF Note 5
NOTES
1. See Fig4 for guaranteed operating window.
2. See Fig5 for input voltage measurement method.
3. Tested at 25°C and +70°C only.
4. Tested at 25°C only.
5. Guaranteed but not tested.
]

s maenwesr | LT L2 WU UL 2 2TUUIUIUTUTL

ooummmwr__J

T L

SET-UP PROPAGATION RELEASE
TIME DEll.AV TIME )
t o t

NOTE

The set-up time ts is defined as the minimum time that can elapse between a L—H transition of the control input
and the next L-+H clock pulse transition to ensure that the +N mode is obtained.

The release time t: is defined as the minimum time that can elapse between a H~L transition of the control input
and the next L—H clock pulse transition to ensure that the +(N + 1) mode is obtained.

Fig.3 Timing diagram
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SP8703

TS
§ 1000 \
o T / >
z z
= 800 [— 3
3 (8]
& - . C
z GUARANTEED 8 *Tested as
£ e00 OPERATING g ab
8 WINDOW specified above.
5
3 400 —
>
[
=)
2 200 —N
- Tamb=/ Tamb=
\\ Ag:: -30°CL—
~—1_ [ | I
[ L
50 100 200 300 400 500 600 700 800 900 1000
FREQUENCY (MHz)
Fig.4 Typical input characteristics
O EQUIVALENT
2 i" PIN 2
Py S ! SP%";OS
SIGNAL POWER
SOURCE SPLITTER

TO MEASURING
EQUIPMENT
(5002)

Fig.5 Input voltage measurement method

OPERATING NOTES

1. The inputs are biased internally and coupled to a signal
source with suitable capacitors.

2. If no signal is present the devices will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from one input to pin 4 (ground). This will reduce the
sensitivity.
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3. The circuits will operate down to DC but slew rate must
be better than 100V/us.

4. The output stage is of an unusual design and is intended
to interface with CMOS. External pull-up resistors or circuits
must not be used.



SP8712B

INTERNAL
BIAS DECOUPLING VEE (-6.8V}

w Semiconductors —
2400MHz 4
The SP8712B is an asynchronous emitter coupled logic
counter which provides ECL 10K compatible outputs and
can drive 100 ohm lines. It operates from a -6.8V supply or el <. veemy;
split supplies of +5V and -1.8V. Otherwise it is similar to the
SP8610 and SP8611. we(]z A 1L
FEATURES welp o
cLock INpyT (4 11[Jourpur
B ECL Compatible Output wils wgm
: AC poupled Input (Internal Bias) S—— ohinc
Typical Operating Frequency 2.5GHz ves [ ol
QUICK REFERENCE DATA beia
[ ] Supply Voltage: -6.8V Fig.1 Pin connections - top view
B Power Consumption: 630mW typ.
B Output Voltage Swing 800mV typ.
ABSOLUTE MAXIMUM RATINGS
B Supply Voltage (Voo - Vee)= 8V
B Output Current: 15mA
B Storage Temperature Range: -55°C to +150°C
B Max. Junction Temperature: +175°G
B Max. Input Voltage: 2.5V p-p
VCC (ov)
14
______________________ —
! i
! I
: d 11 OUTPUT
CLOCK INPUT 4 O——— ] DIB‘cgE DélegE : e
p———————010 OUTPUT

Fig.2 Block diagram
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SP8712B

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Supply voltage: Vcc = 0V, Vee = -6.8V = 0.35V
Temperature: Tamb = 0°C to +70°C

Characteristic Symbol [-priatE—  Units Conditions Notes
Maximum frequency frmax 24 GHz | Input= 600mV pk-pk Note 4
sinewave input
Minimum frequency fmin 500 MHz |input = 400mV pk-pk Note 5
sinewave input
Power supply current lee 110 mA |Outputs unloaded Note 5
Vee = -7.15V

Qutput low voltage Vou -0.93{ -0.7 Vv Outputs loaded with
6200) to Vee = -6.8V (25°C)

Qutput high voltage VoH -19 | -1.6 \ Outputs loaded with
62002 to Vee = -6.8V (25°C)

Minimum output swing Vout 07 \ Outputs loaded with Note §
6200 to Vee = -6.8V

NOTES

Unless otherwise stated the electrical characteristics are guaranteed over specified supply, frequency and temperature range.
The temperature coefficients of Von= +1.2mV/°C and VoL = +0.24mV/°C but these are not tested.

Tested at +70°C only.

1
2
3. The test configuration for dynamic testing is shown in Fig.5.
4
5. Tested at 25°C only.

*Tested as
specified above.

2000
o
T 1800
@«
a
o 1600
§ 1400
3 1200
§ 100 0°C 70 -70°C
'é 800 y/
= 60 GUARANTEED®
< OPERATING
5 400 \ AREA
ES \ 11 T T T 1

l

B i S S O A O M S N

0 T 11 R A S VR R S

L] 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics SP8712

OPERATING NOTES

1. The clock input (pin 4) should be capacitively coupledto
the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling pin
(6) to ground.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 10k
resistor from the input to Vee (i.e. pin 4 to pin 7). This reduces
sensitivity by approximately 100mV.

3. The input can be operated at very low frequencies but
slew rate must be better than 200V/us.

4. The input impedance of the SP8712 is a function of
frequency. See Fig.4.

126

5. The emitter follower outputs require external load
resistors. These should not be less than 330 ohms, and a
value of 620 ohms is recommended. Interfacing to ECL
11I/10K is shown in Fig.7.

6. These devices may be used with split supply lines by
means of the circuit of Fig.6. Some improvement in the upper
frequency of operation may be obtained under these
conditions, but suitable circuit layout must be employed to
achieve this improvement.

7. To obtain the best performance from these devices,
good RF construction techniques must be employed: the use
of leadless chip capacitors is recommended.



SP8712B

Fig.4 Typical input impedance. Test conditions: supply voltage -6.8V, ambient temperature 25° C. Frequencies in MHz, impedances
normalised to 50 ohms.

Tr— vee ov
500 '
SIGNAL 1a 500 LINE
SOURCE ", " n o5 TO SCOPE
H 1 il

MONITOR [T T T T T T i SP8712
[ 10 1

i 1}—\:»—%
1

s

{

i T VEE =-6.8V = 0.35V
|

4

620 620

n
10n

Fig.5 Toggle frequency test circuit

———<P—I—vcc= +5V
==
5002 in 14 n
4 50
s 3~ oumur
SOURCE H 1 o
50 sP8712 m s
6 1o - _outeur
in 7
820 620
T VEE = -1.8V
10n

Fig.6 Operation on split supply voltages
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SP8712B

| 7 I

— ECL ECL I
SPeTIZ 5 ECL 10K seemz | ECL 10K

-8.8V -s.2v -6.8v -5.2v

LOW POWER INTERFACING

Fig.7 Interfacing SP8712 series to ECL 10K and ECL Il

ECL OUTPUT

-6.8v

Fig.8 Typical application showing interfacing



SP8716/8/9

@ PLESSEY

Semiconductors S —

SP8716/8/9

520MHz ULTRA LOW CURRENT TWO MODULUS DIVIDERS

SPB716 -+ 40/41, SP8718 + 64/65, SP8719 + 80/81 are
50mW programmable dividers with a maximum specified

operating frequency of 520MHz over the temperature range MoDuLUS conTROL NPUT(f1 .~ 8l vee

-30°C to +70°C. outPUTVec (2 gp  7[J ND CONNECTION
The signal (clock) inputs are biased internally and require oureur Qs 671689 by pir

to be capacitor coupled. The output stage is of an unusual o -

low power design featuring dynamic pull-up, and optimised

for driving CMOS. The 0 to 1 output edge should be used to DG8

give the best loop delay performance.

Fig.1 Pin connections - top view

FEATURES

B DC to 520MHz Operation
B -40°C o0 +85°C Temperature Range
B Control inputs and Outputs are CMOS Compatible

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Pin 2 or 8): 8V

Storage Temperature Range: -40°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

QUICK REFERENCE DATA

B Supply Voltage 5.2V + 025V
B Supply Current 10.5mA typ.

—F————— 0= ———
|
I
|
|
|
SIGNAL 8
INPUT ' .‘_s'o"_" NN
!
Al
[
|
|
(AN SEEN S -
4 1
‘ oV MODULUS
CONTROL
\ INPUT
\
‘

Fig.2 Functional diagram

129



SP8716/8/9

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Supply voltage: Vcc = +4.95 to 5.45V, Temperature: Tamp = -40°C to +85°C

Characteristics Symbol | e ——— Units Conditions Notes
Max. frequency fmax 520 MHz | Input 100-280mV p-p 1
Min. frequency (sinewave input) fmin 30 MHz | Input 400-800mV p-p 2
Power supply current tec 19 mA | Cu=3pF; pins 2, 8 linked 1
Output high voltage Von (Vec -1.2) \ L= -0.2mA 1
Output low voltage VoL 1 \" IL=02mA 1
Control input high voltage Vine 33 8 v =N 1
Control input low voltage Vine 0 1.7 \ =N +1 1
Control input high current 1INk 0.41 mA | Vini =8V 1
Control input low current N -0.20 mA | Vinn=0V 1
Clock to output delay to 28 ns | CL=10pF 2
Set-up time ts 10 ns | CL=10pF 2
Release time te 10 ns CL = 10pF 2

NOTES
1. Tested at 25°C only.
2. Guaranteed but not tested.

semssonnewr J UL MU U222 UL

CONTROL INPUT -——-

I +N =N +N+Y) |
ourPuT —————- --%

EXTRA STATE

SET-UP PROPAGATION RELEASE
h DELAY TIME
X t t

NOTE

The set-up time % is defined as the minimum time that can elapse between a L— H transition of the control input
and the next L—H clock pulse transition to ensure that the <N mode is obtained.

The release time t: is defined as the minimum time that can elapse between a H~L transition of the control input
and the next L—H clock pulse transition to ensure that the +(N + 1) mode is obtained.

Fig.3 Timing diagram

3
& 1000
>
E
w .
2 ol » Tested as
L GUARANTEED . ge
H OPERATING specified above.
> 400 WINDOW
E ﬁ)zmnw
g 0 \/ / 7
- 0 '520MHz 1
30 100 200 300 400 500

FREQUENCY IN MHz

Fig.4 Typical input characteristics

130




SP8716/8/9

OPERATING NOTES

Veo

1. The inputs are biased internally and coupled to a signal
source with suitable capacitors. L
2. Ifnosignal is present the devices will self-oscillate. if this
is undesirable it may be prevented by connecting a 15k

—=% MONITOR
fi 4 (ground). This will reduce th g i o
resistor from one input to pin 4 (ground). This will reduce the o —_—
sensitivity. w1 +— SionaL
o

3. The circuits will operate down to DC but slew rate must
be better than 100V/ps.

4. The output stage is of an unusual design and is intended
to interface with CMOS. External pull-up resistors or circuits
must not be used.

5. This device is NOT suitable for driving TTL or its
derivatives. Fig.5 Toggle frequency test circuit

Fig.6 Typical input impedance
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SP8720A & B

o) PLESSEY

Semiconductors

SP8720A&B

300MHz + 3/4

The SP8720 is an ECL counter with ECL 10K compatible
outputs. It divides by 3 when either control input is in the high
state and by 4 when both inputs are low (or open circuit). An
AC coupled input of 600mV p-p is required.

FEATURES

B ECL Compatible Qutputs
B AC Coupled Input (internal Bias)
B Control Inputs ECL 111/10K Compatible

CONTROL lMPUTS;

cock INeuT (1
pEi [J2
ez (]s
HcE-z
vee (s
m:[f

ne[]7

outpuT [Je

varj INTERNAL BIAS DECOUPLING
5[] ne

1af] ne

a[lne

12 t] Vee

11|] DO NOT CONNECT

0[] Ne

of] ouTPuT

DG16

QUICK REFERENCE DATA

B Supply Voltage: -5.2V
B Power Consumption: 240mwW
B Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C

ABSOLUTE MAXIMUM RATINGS

Fig.1 Pin connections - top view

M Supply Voltage: -8V
M Output Current: 20mA
M Storage Temperature Range: -55°C to +150°C
B Max. Junction Temperature: +175°C
M Max Clock |/P Voltage: 25V p-p
Vee(OV)
: —_—— ———
T S e ;
| |
| |
}
| [*3} Q. | 8 OUTPUT
CONTROL {Fﬁ 2‘;’*——‘ ° |
INPUTS — 3 Q2| 9 OUTPUT
| <. |
|
CLOCK INPUT 1 \:_ J ‘
}
. S S
16 12
INTERNAL BIAS Ver
DECOUPLING
Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS

ECL OPERATION

Supply Voltage: Vee = -5.2 + 0.25V Vce = OV
Temperature: A Grade Tamo = -55°C to +125°C
B Grade Tams = -30°C to +70°C

SP8720A & B

Value . -

Characteristics Symbol Win. T Max. Units Conditions Notes
Maximum frequency fmax 300 MHz (input = 400-800mV Note 3
sinewave input pP-p
Minimum frequency frain 40 MHz {input = 400-800mV Note 3
sinewave input P-p
Power supply current lee 65 mA [Vee = -5.2V Note 3
ECL output high voltage Von |-085] -0.7 V. Vee = -52V (25°C)

ECL output low voltage Vou -18 | -15 V  Wee = -52V (25°C)
PE input high voitage Vine  1-0.93 V. [Vee = -52V (25°C)
PE input low voltage Vine -1.62) V  |Vee=-52V (25°C)
Clock to ECL output delay to 6 ns Note 4
Set-up time ts 2.5 ns Note 4
Release time tr 3 ns Note 4

NOTES

1. Unless otherwise stated the electrical characteristics shown
2. The temperature coefficients of Von = +1.63mv/

3. SP8720B tested at 25°C only.
4. Guaranteed but not tested.

above are guaranteed over s,
°C, VoL= +0.94mV/°C and of V|

pecified supply, frequency and temperature range
N=+1.22mV/°C but these are not tested.

ey trp—
Lt

2

oyt
[

PE iNpUT | ! I

QuUTPUT l | 2 I |

CLOCK INPUT Illlllllllllllll

TRUTH TABLE FOR CONTROL INPUTS

o . Division
PE1 PE2 Ratio
L L 4
H L 3
L H 3
H H 3

NOTE:

The set-up time t is defined as minimum time that can el

transition 1o ensure that the +3 mode is obtained

The release time t is defined as the minimum time tha

pulse transition o ensure that the =4 mode is obtainec

2000

g 8§ i

INPUT AMPLITUDE (mV p-p)

&

Fig.3 Timing diagram

Tame -55 Cto -125°

GUARANTEED*
OPERATING
WINDOW

s

200

INPUT FREQUENCY (MHz)

Fig.4 Typical input characteristics SP8720A

lapse between L—H transition of contro! input and the next L—H clock pulse

t can elapse between a H—>L transition of a control input and the next L— H clock

*Tested as

specified above.
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SP8720A & B

OPERATING NOTES

1. The clock input is biased internally and is coupled to the
signal source with a suitable capacitor. The input signal path
is completed by an input reference decoupling capacitor
which is connected to earth.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from the input to Vee (i.e. Pin 1 to Pin 12). This will
reduce the input sensitivity by approximately 100mV.

3. The circuit will operate down to DC but slew rate must be
better than 100V/us.

4. The Q and Q outputs are compatible with ECL il but can
be interfaced to ECL 10K as shown in Fig. 7. There is an
internal circuit equivalent to a load of 2k pulldown resistor at
each output.

5. The PE inputs are ECL 111/10K compatible and include a
4.3k internal pulldown resistor. Unused inputs can therefore
be left open circuit.

6. The input impedance of the SP8720 varies as a function
of frequency. See Fig. 5.

Fig.5 Typical input impedance. Test conditions: supply voltage -5.2V. ambient temperature 25° C. frequencies in MHz.
impedances normalised to 50 ohms.

n . s R 450
INPUT FROM __ g |___J —
GENERATOR oUTPUT TO
out SAMPLING
450 SCOPE
I T

16
TO SAMPLING = "
SCOPE = ,;7-7

Fig.6 Test circuit
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SP8720A & B

ECL CONTROL INPUTS
0 4
13

PET  PE2
5 2 3
————— _— 53—

1n
CLOCK INPUT 0—'

Fig.7 Typical applications circuit showing interfacing
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SP8735B

QPLESSEY

Semiconductors e

SP8735B

600MHz - 8 (BINARY OUTPUTS)

The SP8735 is an ECL counter with binary outputs. In
addition, carry outputs are provided in TTL and ECL. The AC
coupled input requires 600mV p-p, and the outputs are open
collectors. A TTL compatible reset is provided, making this
device ideal for instrumentation applications.

FEATURES

Binary Outputs to Open Collectors
Reset Input TTL Compatible

AC Coupled Input

Clock Inhibit ECL Compatible

TTL and ECL Compatible Carry Outputs

QUICK REFERENCE DATA

B Supply Voltage: 52V
B Power Consumption: 400mwW
B Temperature Range: 0 to +70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: -8V

Binary Output Voltage: Vee +11V

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock 1/P Voltage: 2.5V p-p

INTERNAL BIAS DECOUPLING q 1
‘A outpur [J2

REseT [Js

ne (s

Vee U5

NC l'je

8 outPuT [J7

ne (fe

18] CLOCK INPUT INWIBIT
15{] ne

1a[] cLock INpUT

af] N

v2f] vesiov)

11f] TTL CARRY QUTPUT
1) NC

91 | ECL CARRY QUTPUT

DG16

Fig.1 Pin connections - top view

CLOCK INPUT ¢
INHIBIT o‘ I

cLock wpuT 14 o————| DIVIDE BY

INTERNAL BIAS 1 O— ]

DECOUPLING I

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS

Supply Voltage: Vcc = 0V Vee = -5.2V = 0.5V

Temperature: Tamb = 0°C to +70°C

SP8735B

Characteristics Symbol MivX a'";ax. Units| Conditions Notes
Maximum frequency fmax 600 MHz | Input = 400-800mV p-p Note 5
(sinewave input)

Minimum frequency fmin 40 MHz | Input = 400-800mV p-p Note 7

(sinewave input)

Power supply current lee 90 mA | Vee = -52V Note 6

Clock inhibit high Ve | -0.96 V [Vee=-52v (25°C)

voltage

Clock inhibit low VinL -1.65 V [Vee = -52V (25°C)

voltage

TTL output high voltage Vo 24 V. [10k Q from TTL Note 6

(pin 2,7) output to +5V

TTL output low voltage VoL 0.4 V 110k Q from TTL Note 6

(pin 2,7) output to +5V

TTL carry high voltage (pin 11) Vor 24 V 15k Q from TTL Note 6
output to +5V

TTL carry low voltage (pin 11) Vou 0.4 V |5k Qfrom TTL Note 6
output to +5V

ECL carry high voltage (pin 9) Vo -09 | -07 V | Vee = -52V (25°C)

ECL carry low voltage (pin 9) Voo -18] -15 V |Vee = -52V (25°C)

Edge speed for correct operation te 25 ns | 10% to 90% Note 7

at maximum frequency

Reset on time for correct ton 100 ns Note 7

operation

Reset input high voltage ViNH 24 \Y Note 6

Reset input low voitage Vine 05 v Note 6

NOTES

Uniess otherwise stated the electrical char:

The test configuration for dynamic testing i
Tested at 0°C and +70°C only.

Tested at +25°C only.

Guaranteed but not tested.

NOG AN~

acteristics are guaranteed over specified supply,

s shown in Fig.8.

) frequency and temperature range.
The temperature coefficient of Von (ECL) = +1.3mV/°C and VoL=+0.5mV/°C but these are not tested.
The temperature coefficient of inhibited threshold voltage = +0.24mV/°C but this is not tested.

00ns MIN

RESET INPUT

CLOCK INHIBIT

CLOCK

‘A" QUTPUT

‘8" OUTPUT

TTL CARRY

ECL CARRY

L] J

- —

Fig.3 Timing diagram
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SP8735B

1800
& 1400
& am 0 Cto 70 C
>
% 1200
8 1000
E *Tested as
S 800 T
s cuARaNTEED ¥ specified above.
< 600 OPERATING
5 WINDOW
2 400

200

~3 —
100 200 300 %00 500 500 700

INPUT FREQUENCY (MHz)

Fig.4 Typical input characteristics SP8735

Fig.5 Typical input impedance. Test conditions: supply voltage 5.2V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.

OPERATING NOTES

1. The clock input (pin 14) should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a capacitor from the internal bias decoupling, pin
1 to ground.

2. In the absence of a signal the devices will self-oscillate.
This can be prevented by connecting a 68k resistor between
the clock input and the negative supply (pin 5).

3. The device will operate down to DC but the input slew
rate must be better than 100V/ps.

4. The ECL Carry output (pin 9) is ECL |l compatible but
can be interfaced ECL HlI/10K by the inclusion of two
resistors. See Fig.7.
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5. The clock inhibit is compatible with ECL /10K
throughout the temperature range.

6. The ‘A, ‘B’ and TTL Carry outputs are current sources
and require the addition of 10k (pins 2 and 7) and 5k (pin 11)
to +5V for TTL compatibility. See Fig. 6. This gives a fan-out =
1. The fan-out can be increased by buffering the output with
a PNP emitter follower, see Fig. 9.

7. Itis important to note that a positive going transition on
either the clock or clock inhibit will clock the device provided
of course that each input is in the low state.

8. Input impedance is a function of frequency. See Fig. 5.



SP87358B

-8V

940 OHMS FOR
' QUT!

A’ AND 'B' QU

PUTS,

ECL CARRY OUTPUT

ECL 11i/10K
COMPATIBLE

-52v

Fig.6 TTL output circuit

Fig.7 ECL Il to ECL I11/10K interface

00ty a0 00

50 OHM  —a } 1 }—i:—'_ 50 OHM LINE

GENERATOR —— L ’-L TO SCOPE
3 'l ot i
16 15 14 13 12 1" 10 E
51 33
500HM  w-—
MONITOR

» >

Fig.8 SP8735 high frequency test circuit

sV

$——= TTL OUTPUT

0k
ResET _>—E1-"Yl
L
51
SLOCK EcL i 16
NABIT |
620 1
= } 1
cLock —== —

2NSTT

ECL U
GATE

ECL
CARRY

Fig.9 Typical appliéation showing interfacing
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SP8740/1A & B

@ PLESSEY

Semiconductors

SP8740A&B 300mH:z - 5/6
SP8741A&B 300mH: - 6/7

The SP8740 and SP8741 are ECL counters with ECL 10K
compatible output. The SP8740/SP8741 divide by 5 and 6 ~~
respectively when either control input is in the high state and CLOCK INPUT 1 161 ] INTERNAL BIAS DECOUPLING
by 6 and 7 respectively when both inputs are in the low state i [ 1sf] ne
(or open circuit). An AC coupled input of 600mV is required. CONTROL \m’uts%_
PE2[]s sa[]NC
ne e 3] Ne
FEATURES v Ofs v
M ECL Compatible Outputs wege 1] oo wor counecT
B ECL Compatible Control Inputs sl topne
B AC Coupled Inputs (Internal Bias) outPr L o oureuT
DG16
Fig.1 Pin connections - top view
QUICK REFERENCE DATA
M Supply Voltage: -52V
B Power Consumption: 240mw
B Temperature Range:
A Grade: -55°C 1o +125°C
B Grade: -30°C to +70°C
ABSOLUTE MAXIMUM RATINGS
B Supply Voltage: -8V
B Output Current: 20mA
M Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B Max. Clock I/P Voltage: 25V p-p
Vee(ov)
____________ 5_—_—————_—_-—_-—
r 7 T
f
|
|
1
T& OUTPUT

INPUTS PE2 3

CONTROL {"E' 2

|
|
|
|
| ar Q2 Q3
|
!
[
|

CLOCK INPUT 1C—

DECOUPLING

a
>
o
b
Q
v
A

9 OUTPUT

- T 16 - 12
INTERNAL BIAS Vee

Fig.2 Functional diagram (SP8740)
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SP8740/1A & B

Vee(0V)

- T - T T T T T T T -
| \
| [
I |
! |
: Qat Q2 »—J Q3 I 8 QUTPUT
o : . |
PE1 2 .
Cg‘l;mgl. { = 5 l cp cr CIP Q: Oia OUTPUT
CLOCK INPUT 1 t:,g T |
|
Lo J
16 12
INTERNAL BIAS VEE
DECOUPLING
Fig.3 Functional diagram (SP8741)
ELECTRICAL CHARACTERISTICS
Supply Voltage: Vee = -5.2 + 0.25V  Vce = OV
Temperature: A Grade Tam» = -55°C to +125°C
B Grade Tamb = -30°C to + 70°C
o Value . 2o
Characteristics Symbol Min. | Max. Units Conditions Notes
Maximum frequency fmax 300 MHz Input = 400-800mV Note 3
sinewave input p-p
Minimum frequency frmin 40 | MHz Input = 400-800mV Note 3
sinewave input p-p
Power supply current lee 60 mA Note 3
ECL output high voltage Von |-0.85( -0.7 Y Vee =-5.2V(25° C)
ECL output low voltage Vou -18 ] -15 \Y Vee =-5.2V(25° C)
PE input high voltage Vine ] -0.93 \ Vee=-5.2V(25°C)
PE input low voltage VINL -1.62 \ Vee=-5.2V(25° C)
Clock to ECL output delay to 6 ns Note 4
Set-up time ts 25 ns Note 4
Release time tr 3 ns Note 4
NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over the full specified supply, frequency and temperature

range of both SP8740 and SP8741.

SP8740/1B tested at 25°C only.

2.
3.
4. Guaranteed but not tested.

The temperature coefficients of Von = +1.63mV/°C, VoL = +0.94mV/°C and Vin= +1.22mV/°C but these are not tested.

CLOCK INPUT

Juuuvuuuuuuuuy

TRUTH TABLE FOR CONTROL INPUTS

. _ Division
e e PET | PE2 Ratio
PE INPUTS |: | L L 6
H L 5
L H 5
3 2
ouTPUT _l | | | H H 5

Fig.4 Timing diagram SP8740
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SP8740/1A & B

CLOCK INPUT -n_lmnﬂ_n_nﬂ_m'wu- TRUTH TABLE FOR CONTROL INPUTS

v tap— . _ Division
_ '_'_'i o - PET | PE2Z | Ratio
PE INPUTS i
L L 7
H L 6
‘ ; L H 6
outPuT I ] R r_—_] H H 6

Fig.5 Timing diagram SP8741

NOTE

The set-up time t is defined as minimum time that can elapse between L—H transition of control input and the next L—H clock pulse
transition to ensure that the +5 or 6 mode is obtained

The release time t is defined as the minimum time that can elapse between a H—L transition of a control input and the next L~=H clock
pulse transition to ensure that the +6 or 7 mode is obtained

2000

1800
‘E Tams -55 Cto 125 C
>
E
o 1200
g * Tested as
5 specified above.
g 800
=z GUARANTEED™
5 OPERATING
g WINDOW

400 \

e o
00 100 200 300 400

INPUT FREQUENCY (MHz)
Fig.6 Typical input characteristics SP8740/1A

Fig.7 Typical input impedance. Test conditions: supply voltage -5.2V. ambient temperature 25° C. frequencies in MHz.
impedances normalised to 50 ohms.
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OPERATING NOTES

1. The clock input is biased internally and is coupled to the
signal source with a suitable capacitor. The input signal path
is completed by an input reference decoupling capacitor
which is connected to earth.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from the input to Vee (i.e. Pin 1 to Pin 12). This will
reduce the input sensitivity by approximately 100mV.

3. Thecircuit will operate down to DC but slew rate must be
better than 100V/us.

SP8740/1A & B

4. The Q and Q outputs are compatible with ECL Hl but can
be interfaced to ECL 10K as shown in Fig. 9. There is an
internal circuit equivalent to a load of 2k pulldown resistor at
load output.

5. The PE inputs are ECL 111/10K compatible and include a
4.3k internal pulldown resistor. Unused inputs can therefore
be left open circuit.

6. The input impedance of the SP8740/1 varies as a
function of frequency. See Fig. 7.

7. The SP8740 is not suitable for use in a fixed divide by &
mode.

-52v

INPUT FROM g
GENERATOR

TC SAMPLING w——
SCOPE

20
5
2 8 450
—
SAMPLING.
put 9 450 SCOPE
— F—A—=

Fig.8 Test circuit

1n
CLOCK INPUT 0—'

Fig.9 Typical applications circuit showing interfacing
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SP8743A & B

S PLESSEY

Semiconductors

SP8743A as0mHz - 8/9
SP8743B s00mH:z - 8/9

The SP8743 is an ECL counter with ECL 10K compatible
outputs. It divides by 8 when either control input is in the high
state and by 9 when both inputs are low (or open circuit). An
AC coupled input of 600mV p-p is required.

FEATURES

B ECL Compatble Outputs
B ECL Compatible Control Inputs
B AC Coupled Input (Internal Bias)

QUICK REFERENCE DATA

B Supply Voltage: -5.2v
B Power Consumption: 240mw
B Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C

ABSOLUTE MAXIMUM RATINGS

CLOCK INPUT q 1 16[] INTERNAL BIAS DECOUPLING
3@ 0 5[] ne
CONTROL INPUTS

F1 8 1a[] ne
Ne [Ja 13[]ne
veeiov) [Js 12 P Vee

NC qe 1[] 00 NoT connecT
ne 7 o] ne

auTPuT [J8 9 E ouTPuT

DG16

Fig.1 Pin connections - top view

M Supply Voltage: -8V
B Output Current: 20mA
B Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B Max Clock I/P Voltage: 25V p-p
Vec(ov)
_____________ S_A___‘_;Q____,____‘
~ 7 |
‘ |
|
i |
| 1 :
{ al Q2 Q3 Q4 —-0 8 OuTPUT
_ 1 5 !
CONTROL INPUTS TE : | . or Cpa“-l Qil———0s ouTRUT
PE1 3| ]
CLOCK INPUT |(|[}
L D S b J
INTER:{:LBIAS \::s
DECOUPLING

Fig.2 Function diagram
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SP8743A & B

ELECTRICAL CHARACTERISTICS
Supply Voltage: Vee = -5.2 + 0.25V  Vce = OV
Temperature: A Grade Tamo = ~55°C to +125°C
B Grade Tamo = -30°C to +70°C

Characteristic Symbol Value Units | Grade Conditions Notes
Min. Max.
Maximum frequency fmax 450 MHz A | Input = 400 - 800mV p-p Note 4
sinewave input 500 MHz B | Input = 400 - 800mV p-p Note 4
Minimum frequency fmin 40 MHz Both | Input = 400 - 800mV p-p Note 5
sinewave input
Power supply current lee 60 mA Both | Vee = -5.2V Note 6
ECL output high voltage VoH -0.85 -0.7 Vv Both | Ves = -5.2V(25°C)
ECL output low voltage Vou -1.8 -15 Y Both | Vee = -5.2V(25°C)
PE input high voltage VINH -0.93 " Both | Vee = -5.2V(25°C)
PE input low voltage ViINL -1.62 v Both | Ve = -5.2v(25°C)
Clock to ECL output delay to 6 ns Both Note 5
Set-up time ts 1 ns Both Note 5
Release time tr 25 ns Both Note 5
NOTES
1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range.
2. The temperature coefficients of Vo= +1.63mV/°C, VoL = +0.84mV/°C and of Vin= +1.22mV/°C.
3. The test configuration for dynamic testing is shown in Fig 6.
4. Tested at low and high temperature only (not at 25°C)
5. Guaranteed but not tested.
6. Tested at 25°C only.

e TUUUUUUUANMUUUUTUULL TRYTH TABLE FOR CONTROL INPUTS

tr 1 Division
- i PET | PE2 Ratio
P_emwrs—l . | : L N o
H L 8
5 s L H 8
ECL AND TTL M H H 8
QUTPUTS

Fig.3 Timing diagram

NOTE:

The set-up time ts is defined as minimum time that can elapse between L—=H transition of control input and the next L—H clock pulse
transition 1o ensure that the +8 mode is obtained.

The release time t is defined as the minimum time that can elapse between a H~—»L transition of a control inputand the next L—H clock
pulse transition to ersure that the +9 mode is obtained.

. 1400
a
g 1200 Tame -55"Clo-125 C
£
E 1000 .
2 a0 Tested as
g GUARANTEED™ specified above.
£ oo }— OPERATING
3 WINDOW
400 13

§ ~N
Z S

]

o 100 200 300 400 450

INPUT FREQUENCY (MHz)
Fig.4 Typical input characteristics of SP8743A
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SP8743A & B

OPERATING NOTES

1. The clock input is biased internally and is coupled to the
signal source with a suitable capacitor. The input signal path
is completed by an input reference decoupling capacitor
which is connected to earth.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting a 15k
resistor from the input to Vee (i.e. Pin 1 to Pin 12). This will
reduce the input sensitivity by approximately 100mV.

3. The circuit will operate down to DC but slew rate must be
better than 100V/us.

4. The Q and Q outputs are compatible with ECL 11 but can
be interfaced to ECL 10K as shown in Fig. 7. There is an
internal circuit equivalent to a load of 2k pulidown resistor at
each output.

5. The PE inputs are ECL [1I/10K compatible and include a
4.3k internal pulidown resistor. Unused inputs can therefore
be teft open circuit.

6. The input impedance of the SP8743 varies as a function
of frequency. See Fig. 5.

Fig.5 Typical input impedance. Test conditions: supply voltage -5.2V. ambient temperature 25°C. frequencies in MHz,
impedances normalised to 50 ohms.

INPUT FROM g
GENERATOR

|

l ] 450
QuTRUT TO

buT SAMPLING
450 SCOPE

Y e S

TO SAMPLING -
Scope C w—

r___——_o Vee -5.2V
-t

Fig.6 Test circuit
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SP8743A & B

in
CLOCK INPUT 0'—'|

ECL 10K
OUTPUT

________ f'__<____

R S
im

Fig.7 Typical applications circuit showing interfacing
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SP8755A & B

S PLESSEY

Semiconductors

SP8755A&B

1200MHz + 64

The SP8755 is a divide by 64 prescaler which operates
from a standard 5V TTL supply and will drive TTL directly.
The SP8755A operates over the full military temperature

<
range (-55°C to +125°C). vee Qo wpne
ne [z 1a[] Buas
[T 12[] INPUT REF
FEATURES output [ n[ne
@  TTL Compatible Output e fs o[ ctack iweuT
B AC Coupled Input (Internal Bias) we e sflne
ver(ov) []7 afINC
DG14
QUICK REFERENCE DATA
| s I Volt 5V Fig.1 Pin connections - top view
upply Voltage:
B Power Consumption: 270mw
B Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C
ABSOLUTE MAXIMUM RATINGS
M Supply Voltage: 8V
M Output Current: £30mA
B  Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B Input Voltage: 2.5V p-p
Veeo
e~
r f 1
CLOCK INPUT 10 DIVIDE BY ] DIVIDE BY DIVIOE BY DIVICE BY | omDE BY | owige sy

INPUT REF 12

INTEANAL BIAS

DECOUPLING

Ve (0V)

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS
Supply Voltage: Vcc = 5.0 + 0.25V  Vee = OV

SP8755A & B

Temperature: A grade Tamo = -55°C to +125°C
B grade Tamb = -30°C to +70°C
Value "
Characteristics Symbol - Units Grade Conditions
Min. Max.
Maximum frequency sinewave input fmax 12 GHz SP8755A | Input = 600-1200mV p-p
1.2 GHz SP8755B | Input = 400-1200mV p-p
Minimum frequency sinewave input fmin 100 MHz Both Input = 600-1200mV p-p
Power supply current lee 75 mA Both
Qutput high voltage Von 25 \ Both
Output low voltage Vol 0.45 \Y Both Sink current = 5SmA

NOTES

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply. frequency and temperature range

2. The test configuration for dynamic testing is shown in Fig.5.

3. Above characteristics are not tested at 25°C (tested at low and high temperature only).

1400 @Q PB755A
NEZED

1200

1000 ——
a
a | *
> GUARANTEED
£ OPERATING
w 800 .‘_ WINDOW *
S e Tested as
'é 1] / specified above.
E 600
5 N A
a
z /

400 /'
Tam j}j
200 /,
l .
0
] 200 400 600 800 1000 1200 1400 1600

INPUT FREQUENCY (MHz)

Fig.3 Typical input characteristics SP8755A B

OPERATING NOTES

1. The clock input is biased internally and is connected to
the signal source via a capacitor. The input signal path is
completed by an input reference decoupling capacitor which
is connected to earth.

2. If no signal is present the device will self-oscillate. If this
is undesirable it may be prevented by connecting an 18k

resistor between input and Vee (i.e. Pin 10 to Pin 7). This will
reduce sensitivity by approximately 100mV.

3. The device will operate down to DC but input slew rate
must be better than 100V/ps.

4. The output stage is a standard totem pole TTL and can
therefore be interfaced directly to TTL.
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SP8755A & B

Fig.4 Typical input impedance. Test conditions: supply voltage 5V, ambient temperature 25°C. Frequencies in MHz, impedances
normalised to 50 ohms.

GENERATOR —» SAMPLING
SCOPE
INPUT

32
TO SAMPLING g—=
SCOPE

Fig.5 Test circuit

TTL OUTPUT

Fig.6 Typical applications circuit showing interfacing
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QPLESSEY

Semivonductors

SP8785/6A & B

SP8785A&B 1000mH: - 20/22
SP8786A&B 1300MH:z - 20/22

The SP8785 and SP8786 are high speed 2 modulus
counters for use up to 1.0 and 1.3GHz respectively. They
feature ECL compatible control inputs and outputs and are veet (ov) {1 18] vee2 ov)
available in either the -30°C to +70°C (B Grade) or -55°C to oureur [ i) o5
+125°C (A Grade) temperature ranges. .
ne [Ja 1af] FEI
auTPuT e 13[] ne
FEATURES nels 12[7] cLock iyt
B o Compatible Outputs ne (s 1[] vaer1
N Ac Coupled Input e[l 107 veer 2
B Control Inputs ECL Compatible vee [Js of] e 0616
QUICK REFERENCE DATA Fig.1 Pin connections - top view
B Supply Vottage: -52v
B Power Consumption: 450mw
B Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C
ABSOLUTE MAXIMUM RATINGS
B supply Voltage: 8V
B Output Current: 20mA
n Storage Temperature Range: -55°C to +150°C
B Max Junction Temperature: +175°C
B  Max Clock I/P Voltage: 25V p-p
Veel Vee2
o — o e -
| l
1 !
] [
' |
! a a Qe —O0 2 OUuTPUT
! :
CroTe {PE_'" I . - cr - L ST
PE2 15 ; l J|
CLOCK INPUT |2: cp Dlvmzs By 2 |
|
|
- L S |
" 10
Vree 1 Vrer 2

Fig.2 Functional diagram
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SP8785/6A & B

ELECTRICAL CHARACTERISTICS
Supply Voltage: Vcc = 0V Vee = -5.2V £ 0.25V
Temperature: A grade Tease = -55°C to +125°C (case temperature)
B grade Tamo = -30°C to +70°C

Characteristics Symbol Wi ’:I alue rr Units | Grade Conditions Notes
Maximum toggle frequency fmax 10 GHz | SP8785 |{Input = 400-1200mV Note 4
sinewave input p-p
13 GHz | SP8786 |Input = 600-1200mV Note 4
P-p
13 GHz | SP8786 |Iinput = 400-1200mV Note 4
p-p
Minimum toggle frequency frmin 150 | MHz Al |input = 400-1200mV Note 5
sinewave input p-p
Current consumption lee 1151 mA All  {Vee = -5.2V Note 6
outputs unloaded
Output low voltage Voo |-185| -162| V All  Vee = -52V
output load = 430Q
Qutput high voltage Von |-083}-078] V Al |Vee=-5.2v(26°C)_
output load = 430Q0
Minimum output swing Vour | 500 mvV All | Vee=-5.2V(25°C) Note 4
output load = 430Q0
Clock to output delay to 4 ns Al [Vee = -5.2V Note 5
Set up time ts 1 ns All - |Vee=-5.2V Note 5
Release time tr 1 ns Al JVee=-52V Note 5
PE input high voltage Vs |-093 \' All Vee=-5.2V(25°C)
PE input low voltage Vine -162| V Al |Vee=-5.2V(25°C)
NOTES
1. Unless otherwise stated the electrical characteristics are guaranteed over specified supply, frequency and temperature range.
2. The A grade devices must be used with a heat sink to maintain chip temperature below +175°C when operating at an ambient of +125°C.
3. The temperature coefficient of Vin & Vi = +0.8MV/°C, of Von= +1.2mV/°C but these are not tested.
4 Tested at low and high temperatures only.
5. Guaranteed but not tested.
6. Tested at 25°C only.

croenmeur LML LALLM LU UL UL LU UL L L U L UL LU UL L
e beetr —- —h
_ L [
PE INPUTS — :

12 10

asourrur [ l__w____]__'—_—\__——

TRUTH TABLE FOR CONTROL INPUTS

Division
Ratio

22
20
20
20

|

°
m
|

IITIr

Fig.3 Timing diagram

NOTES

The set up time 15 is defined as minimum time that can elapse between L—>H transition of control input and the next'L—H clock pulse transitionto
ensure +20 mode is selected.

The release time  is defined as minimum time that can elapse petween H—L transition of the control input and the next L—H clock pulse
transition to ensure the =22 mode is selected
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SP8785/6A & B

1600 ‘
SPSTASA
1400
E 777 sPeTesa
1200
E
H 1000 M
UARANTEED =4
E 800 COPERATING oz e *Tested as
o WiNoow / e Specified above,
g - A
z P4
200 . Tcase=-58 C
nﬂ 200 400 800 800 1000 1200 1400
INPUT FREQUENCY (MHz)

Fig.4 Typical characteristics SP8786

Fig.5 Typical input impedance. Test conditions: supply voltage 5.2V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms,

OPERATING NOTES

1. The clock input (pin 12) should be capacitively coupled
to the signal source. The input signal path is completed by
connecting a decoupling capacitor from Veer1 (pin 11) to
ground. Veer2 (pin 10) should also be decoupled with a
suitable capacitor, see Figs. 6 and 7.

2. If no signal is present the circuit device will self-oscillate.
If this is undesirable it may be prevented by connecting a 10k
resistor from the input to Vee (i.e. pin 12 to pin 8).

3. The input can be operated at very low frequencies but
slew rate must be better than 200V/ps.

4. The emitter follower outputs require a 43002 pull-down
resistor and are compatible with ECL 111/10K. An equal load

on an unused output will reduce distortion.

5. The PE inputs are ECL 11I/10K compatible and include a
4.3k pull-down resistor. Unused inputs can therefore be left
open.

6. The input impedance of the SP8785/6 is a function of
frequency, see Fig. 5. These impedance variations may give
the effect of large variations in sensitivity because of the
loading of the source by the device. For best resuits
impedance matching should be used.

7. Note that all components should be suitable for the
frequency in use.
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Fig.6 Toggle frequency test circuit

ECL IN/10K
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Fig.7 Typical application circuit showing interfacing




SP8790A & B

Q@ PLESSEY

Semiconductors —

SP8790A&B

60MHz + 4 (2-MODULUS EXTENDER)

The SP8790 is a divide-by-four counter designed for use
with 2-modulus counters. it increases the minimum division

ratio of the 2-modulus counter while retaining the same cLocK INPUT
difference in division ratio. Suitable for low power frequency CLOCK INPUT ' Vee
synthesis interfacing to CMOS or TTL. é <

FEATURES CONTROL INPUT — |- 08 20— CONTROL DUTPUT
B very Low Power XA
W Control Input and Counter Output will va | COUNTER ouTPUT
Intertace Directly to TTL or CMOS Ne cMs
B Interfaces to SPB000 Programmable
2 Modulus Counters Fig.1 Pin connections
QUICK REFERENCE DATA

B Supply Voltage: 5.0V
B Power Consumption: 40mw
B Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: 8V

Open Collector Output; 12V

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

Output Sink Current: 10mA

CONTROL INPUT Vc':c
8

CONTROL
aureuT

|
|
|
|
|
|
|

UTPUT]
53 3 STAGE 3 OPEN COLLECTOR
i COUNTER OUTPUT

_________________ S

8 7 5
CLOCK INPUT CLOCK INPUT Vee (0V)

NOTE:
NEGATIVE GOING OUTPUT SHOULD
CLOCK FOLLOWING STAGE

Fig.2 Functional diagram
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SP8790A & B

ELECTRICAL CHARACTERISTICS
Supply Voltage: Vcc - 5V : 0.25V Vee
Temperature: A grade: -55 C to +125 C

B grade: -30 C to +70°C

ov

Characteristics Symbol _IVliT:I.a'u:n e Units Conditions Notes
Maximum frequency fmax 60 MHz | Tested as a Note 3
sinewave input controller. See Fig.4
Power supply current lee 1 mA Note 3
Control input high voltage ViNH 35 10 \Y Note 3
Control input low voltage VinL 0 15 \Y) Note 3
Output high voltage (pin 3) Von 9 \Y Pin 3 via 1.6k Note 3

to +10V
Output low voltage (pin 3) Vo 04 Vv Pin 3 via 1.6k Note 3
to +10V
Output high voltage (pin 2) Von | 427 45 \ Vee = 5.2V (25°C)
Output low voltage (pin 2) Vou 3.28 3.7 \ Ve = 5.2V (25°C)
Clock to counter output toHL 25 ns Note 4
-ve going delay
Clock to counter output toLH 40 ns Note 4
+ve going delay
Clock to control output tpLH 15 ns 10k Q2 pull-down Note 4
-ve going detay on control Q/P
Clock to control output toHL 26 ns 10kQ2 pull-down Note 4
+ve going delay on control O/P
Control input to control toLH 12 ns 10k Q2 pull-down Note 4
output -ve going delay on control O/P
Control input to control oHL 16 ns 10k Q2 pull-down on Note 4
output +ve going delay on control O/P

NOTES

1. Unless otherwise stated the electrical characteristics are guaranteed over full supply. frequency and temperature range.

2. The test configuration for dynamic testing is shown in Fig.4.
3. Tested at low and high temperatures only.
4. Guaranteed but not tested

CLOCK INPUT lll‘lll'l‘l'lll'!'
CONTROL INPUT I
COUNTER OUTPUT I { l ( I
(PIN3)

CONTROL OUTPUT
(PIN 2)

N.B. IF CONTROL INPUT ="1' THEN CONTROL OUTPUT ="1'

Fig.3 Timing diagram

OPERATING NOTES

1. The device will normally be driven by capacitively
coupling the inputs to outputs of a 2-modulus divider. See
Figs. 4 and 5. The maximum frequency of the device when
used as a controller is limited by the internal delays and will
not operate above 60MHz. When used as a prescaler the
device will operate in excess of 80MHz, the maximum
frequency being limited by saturation of the counter output
stage.

2. The device is normally driven from very fast edges of a2-
modulus divider and therefore there is no input slew rate
problem.

3. The control input is TTL/CMOS compatible.

4. The counter output (pin 3) interfaces into CMOS/TTL by

156

the addition of a pull-up resistor. For interconnecting to
CMOS the output can be connected via a pull-up resistor to
supply which should not exceed 12V.

5. When used as a controller the circuit will self-oscillate.
This can be prevented by using one of the arrangements as
shown in Fig. 5.

6. The control output, which inciudes an internal 16k pull-
down resistor is ECL compatible and intertaced directly into,
for example, SP8695. See Fig. 5.

7. The propagation delays stated are with a 10k puli-down
resistor which is input pull-down of the SP8695. For
interfacing into the SP8643/47 series which have 4.3k pull-
downs, the propagation delays will be reduced.



SP8790A & B

CONTROL QUTPUT

as0 ! oureut
8 8 3
*“ | — "—0 MONITOR
FIN SIGNAL SOURCE SCCPE
400mV p-p 300MHz
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5
CONTROL INPUT
35V FOR 20
15VFOR 21
Fig.4 Test circunt
CONTROL OUTPUT
n 2
SPR790 . ——0 cmosTL o
68k

n

CONTROL
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Fig.5 Typical ntertacing to suppress seif oscillation with 1o input sigrdal
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SP8792/3

o PLESSEY

SP8792 225mH: - 80/81
SP8793 225MmHz - 40/a1

WITH ON-CHIP VOLTAGE REGULATOR

The SP8792 and SP8793 are low power programmable
+80/81 and --40/41 counters, temperature range: -40°C to
+85°C. They divide by 80(40) when control input is in the
high state and by 81(41) when in the low state. An internal
voltage regulator allows operation from a wide range of
supply voltages.

FEATURES

QUICK REFERENCE DATA

Very Low Power
Control Input and Output CMOS/TTL Compatible
AC Coupled input
Operation up to 9.5V using internal Regulator

B Supply Voltage: +5.2V or 6.8V to 9.5V
B Power Consumption: 26mW

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: 6.0V pins 7 & 8 tied

Supply Voltage: 135V pin 8, pin 7 decoupled
Storage Temperature Range: -40°C to +85°C
Max. Junction Temperature: +175°C

Max. Clock Input Voltage: 2.5V p-p

,MODULUS CONTROL INPUY
QUTPUT Ve
outputC}

wQ

L)

8] veet

73 Vee2

[ INPUT DECOUPLING
BN

DP8

Fig.1 Pin connections - ltop view

n
cLock 3
NeuT

|
|
|
|
|
|
|

6l

DECOUPLING l

" !
po !

DIVIDE BY 80/81
{spe782)

DIVIDE BY 40/41
(sPg793)

1
CONTROL
Vee (0V) INPUT

TO
DIVIDER

«—] REGULATOR

VOLTAGE
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Fig.2 Functional diagram




ELECTRICAL CHARACTERISTICS

Supply Voitage: Vcc = 5.2V + 0.25V or 6.8-9.5V (See Operating Note 6) Vee - OV
Temperature: Tams - -40°C to +85°C

SP8792/3

Characteristic Symbol Value Units Conditions Notes
Min. Max.
Maximum frequency (sinewave input) fmax 225 MHz | input = 200-800mV p-p Note 4
Minimum frequency (sinewave input) fmin 20 MHz | Input = 400mV p-p Note 4
Power supply current lee 7 mA Note 4
Control input high voltage ViNH 4 Vv Note 4
Control input low voltage Vine 2 v Note 4
Output high voltage Vo 24 V | Pins 2,7 and 8 linked Note 4
’ Vce =4.95V lon = 100’JA
Output iow voltage Vo 0.5 V [ Pin 2 open or linked Note 4
to8and 7 ioL = 1.6mA
Set up time ts 14 ns | 25°C Note 3
Release time tr 20 ns | 25°C Note 3
Clock to output propagation time to 45 ns | 25°C Note 3
NOTES
1. Unless otherwise stated the electrical characteristics are guaranteed over full specified supply, frequency and temperature range.
2. The test configuration for dynamic testing is shown in Fig.6.
3. Guaranteed but not tested.
4. Tested at 25°C only.

- e
I

CONTROL NPUT — |

L O A L Ly L Ty T T T e i R G T e Ve Fe s a B e s i B

41(21)

ouTPUT I

Control Division Ratio
Inputs | spg792 | spa793
0 81 41
1 80 40

TRUTH TABLE FOR CONTROL INPUTS

NOTES

The set-up time 1- is defined as minimum time that c.

ensure :80 or 40 mode is selected.

The release time t is defincd as minimum time th

Fig.3 Timing diagram SP8792/3

transition to ensure the :81 or 41 mode is selected

INPUT AMPLITUDE (mV p-p)

8 &8 § 8

»
Tested as

N

GUARANTEED*
OPERATING
INDOW

i p

1T T 11

.

I
T S — — —
50

100 200
INPUT FREQUENCY (MHz)

Fig.4 Input sensitivity SP8792/SP8793

specified above.

an elapse between L—H transition of control input and the next L=H clock pulse transition to

at can elapse between H—L transition of the contral input and the next L=H clock pulse
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SP8792/3A

OPERATING NOTES

1. Theclock input (pin 5)should be capacitively coupledto
the signal source. The input signal path is completed by
coupling a capacitor from the internal bias decoupling, pin 6
to ground.

2. The output stage which is normally open coliector (pin 2
open circuit) can be interfaced to CMOS. The open collector
can be returned to a +10V line via a 5k or greater resistor but
the output sink current should not exceed 2mA. if interfacing
to TTL is required then pin 2, 7, and 8 should be connected
together to give a fan-out = 1. Alternatively, the open
collector output may be used with a pull-up resistor.

3. The circuit will operate down to DC but a slew rate of
better than 20V/ps is required.

4. The mark space ratio of the output is 1.2:1 at 200MHz.
5. Input impedance is a function of frequency. See Fig. 5.
6. If no signal is present the circuit will self-oscillate. If this
is undesirable it may be prevented by connecting a 150k
between unused input and ground. This reduces the input
sensitivity by typically 50-100mV p-p.

7. The supply voltage regulator which allows the SP8792/3
to be used at supply voltages up t09.5Vis NOT available for
use in the A Grade device: the SP8792A and SP8793A are
ONLY available for operation from 52V supply, and
therefore pins 7 and 8 should always be externally connected
together.

Fig.5 Typical input impedance. Test conditions: supply voltage 5.2V, ambient temperature 25°C, frequencies in MHz,
impedances normalised to 50 ohms.

Vi OF MODULUS
CONTROL DEVICE

CONTROL 1
INPUT

outPuT O———{13

]—d.
J__.—.,
-——

Vee

500
MONITOR
" 500
SIGNAL
SOURCE

n 100n

T T

i

Fig.6 Toggle frequency test circuit

160




S PLESSEY

SP8792/3A

SP8792A 200MH: + 80/81
SP8793A 200mH: + 40/41

The SP8792A and SP8793A are low power programmable
+80/81 and +40/41 counters which operate over the full
Military temperature range. They divide by 80(40) when the
control input is in the high state and by 81(41) when in the
low state.

FEATURES

B very Low Power

controLweuTCs )~ sl veet
OUTPUT Ve [] 2 70 vee2
output 3 &[] INPUT DECOUPLING
Vee(0V) [Ja sEINPUT

DG8

W Control Input and Qutput CMOS/ TTL Compatible
B AC Coupled Input

QUICK REFERENCE DATA

B Supply Voltage: +5.2V
B Power Consumption: 26mW typical
B Temperature Range: -55°C to +125°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: 6V pins 7 & 8 linked

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Clock I/P Voltage: 2.5V p-p

Fig.1 Pin connections - top view

Vec2
2

CLOCK o._i'_io—_ DIVIOE BY 80/81
INPUT

(sP8792)
DIVIDE BY 40/41

1
CONTROL
Vee (OV) INPUT

|

DECOUPLING | {speraa)
! 6k
|

Fig.2 Functional diagram
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SP8792/3A

ELECTRICAL CHARACTERISTICS

Supply Voltage: Vcc = 5.2V + 025V Vee = OV
Temperature: Tam, = -40°C to +85°C

Value
Characteristic Symbol Nin. Max. Units Conditions Notes
Maximum frequency (sinewave input) f max 200 MHz | Input =200 - 400mV p-p
150 MHz | Input =200 - 800mV p-p Note 3
Minimum frequency (sinewave input) fmin 20 MHz | Input =400mV p-p
Power supply current lee 7 mA Note 4
Control input high voltage VinH 4 Vv Note 4
Control input low voltage VinL 2 \ Note 4
Output high voltage VoH 24 V [ Pins 2,7 and 8 linked Note 4
Vee= 4.95V lon= -100uA
Output low voltage Vou 05 V | Pin 2 linked to 8 and 7 Note 4
loL = 1.6mA
Set-up time ts 14 ns |25°C Note 3
Release time tr 20 ns |25°C Note 3
Clock to output propagation time to 45 ns [25°C Note 3

NOTES

1. Unless otherwise stated the electrical characteristics are guaranteed over full specified supply, frequency and temperature range.
2. The test configuration for dynamic testing is shown in Fig6.

3. Guaranteed but not tested.

4. Tested at 25°C only.

- e — ot
. :
CONTROL INPUT | . —
at(a1) . 0i20)
ouTPUT o L %0 |

TRUTH TABLE FOR CONTROL INPUTS

Control Division Ratio
Inputs | SP8792A | SP8793A
0 81 41
1 80 40

Fig.3 Timing diagram (SP8792/3A)

NOTE

The set-up time 't is defined as the minimum time ¥ at can elapse hetween a L= H transition of the control input and the next L=+H clock pulse
transition to ensure that the 801101 mode is selected

The release time t-1s defined as the minimum time that can elapse between a H—L transition of the control input and the next L—=H clock pulse
transition to ensure that thee 1811413 mode is sc ected

1800

1600
E 1400
E 1200
W
S 1000
5 *Tested as
2 J specified above.
T e GUARANTEED
5 OPERATING
2 a0 b— \w/lNoow

200

N r 1 [ i 71
o T
0o 20 50 100 200 300

INPUT FREQUENCY (MHz)
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OPERATING NOTES

1. Theclock input (pin 5)should be capacitively coupled to
the signal source. The input signal path is completed by
coupling a capacitor from the internal bias decoupling, pin 6
to ground.

2. The output stage which is normally open collector (pin 2
open circuit) can be interfaced to CMOS. The open collector
can be returned to a +10V line via a 5k or greater resistor but
the output sink current should not exceed 2mA. If interfacing
to TTL is required then pin 2, 7, and 8 should be connected
together to give a fan-out = 1. Alternatively, the open
collector output may be used with a pull-up resistor.

3. The circuit will operate down to DC but a slew rate of
better than 20V/ps is required.

SP8792/3A

4. The mark space ratio of the output is 1.2:1 at 200MHz.
5. Input impedance is a function of frequency. See Fig. 5.
6. If no signal is present the circuit will self-oscillate. If this
is undesirable it may be prevented by connecting a 150k
between unused input and ground. This reduces the input
sensitivity by typically 50-100mV p-p.

7. The supply voltage regulator which allows the SP8792/3
to be used at supply voltages up to 15V is NOT available for
use in the A Grade device: the SP8792A and SP8793A are
ONLY available for operation from 5.2V supply, and
therefore pins 7 and 8 should always be externally connected
together.

Fig.5 Typical input impedance. Test conditions: supply voltage 5.2V. ambient temperature 25°C. frequencies in MHz.
impedances normalised to 50 ohms.

Vec OF MODULUS
CONTROL DEVICE

CONTROL 3
INPUT

OUTPUT O_“C 3 6

=
«

>

500
MONITOR
1n 00
— Siana
OURCE
-

Ve

i

Fig.6 Toggle frequency test circuit
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SP8794A & B

S PLESSEY

Semiconductors

SP8794A&B

60MHz + 8 (2-MODULUS EXTENDER)

The SP8794 is a divide-by-eight counter designed for use
with 2-modulus counters. It increases the minimum division
ratio of the 2-modulus counter while retaining the same
difference in division ratio. Suitable for low power frequency
synthesis interfacing to CMOS or TTL.

FEATURES

B Very Low Power

B Control Input and Counter Output will
Interface Directly to TTL or CMOS

B interfaces to SP8000 Programmable 2-Modulus
Counters

QUICK REFERENCE DATA

W Supply Voltage: 5.0V
M Power Consumption: 40mW
B Temperature Range:
A Grade: -55°C to +125°C
B Grade: -30°C to +70°C

ABSOLUTE MAXIMUM RATINGS

Supply Voltage: 8V

Open Collector Output. 12V

Storage Temperature Range: -55°C to +150°C
Max. Junction Temperature: +175°C

Max. Input Voltage: 2.5V p-p

Output Sink Current: 10mA

CLOCK INPUT

CLOCK INPUT

|
N ’
8

a
o

VEE(OV) ‘ COUNTER QUTPUT
L

cms

Fig.1 Pin connections - top view

CONTROL INPUT
1

Vee
1

______ e

CONTROL

OuTPUT

UTPUT)
STAGE

OPEN
COLLECTOR
COUNTER
ouTPUT

8 7
CLOCK INPUT CLOCK INPUT

|
|
i
______ 1

="

5
Vee (OV)

NOTE:
NEGATIVE GOING OUTPUT SHOULD
CLOCK FOLLOWING STAGE

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS
Supply Voltage: Vec = 5V + 0.25V  Vee = OV
Temperature: A grade: -55°C to +125°C
B grade: -30°C to +70°C

SP8794A & B

Characteristics Symbol ‘_M_ﬁl._a'm%; Units Conditions Notes
Maximum frequency frax 60 MHz | Tested as a Note 3
sinewave input controller. See Fig. 4
Power supply current lee 11 mA Note 3
Control input high voltage Vinw | 35 | 10 v Note 3
Control input low voltage VinL 0 15 Y Note 3
Output high voltage (pin 3) Von 9 \ Pin 3 via 1.6k Note 3

to +10V
Output low voltage (pin 3) Vou 0.4 " Pin 3 via 1.6k Note 3
to +10V
Output high voltage (pin 2) Von 427 | 45 Vv Vee= 5.2V(25°C)
Output low voltage (pin 2) Vou 328) 37 \ Vee= 5.2V(25° C)
Clock to counter output toHL 27 ns Note 4
-ve going delay
Ciock to counter output toLH 48 ns Note 4
+ve going delay
Clock to control output toLH 15 ns 10k pull-down Note 4
-ve going delay on control O/P
Clock to control output tpHL 26 ns 10k pull-down Note 4
+ve going delay on control O/P
Control input to control toLH 12 ns 10k  puli-down Note 4
output -ve going delay on control O/P
Control input to control toHL 16 ns 10k pull-down on Note 4
output +ve going delay on control O/P

NOTES

1. Unless otherwise stated the electrical characteristics are
2. The test configuration for dynamic testing is shown in Fig.4.
3. Tested at low and high temperatures only.

4. Guaranteed but not tested.

guaranteed over full supply, frequency and temperature range.

CLOCK INPUT

CONTROL INPUT

JuuininnnnUrrUuaL

COUNTER OUTPUT
(PIN3)

J S G S G

CONTROL OuTPUT
(PIN 2)

_l

s

Fig.3 Timing diagram for SP8794

OPERATING NOTES

1. The device will normally be driven by capacitively
coupling the clock inputs to the outputs of a 2-modulus
divider. See Figs. 4 and 5. The maximum frequency of the
device when used as a controller is limited_ by the internal
delays and will not operate above 60MHz. When used as a
prescaler the device will operate in excess of 120MHz, the
maximum frequency being limited by saturation of the
counter output stage.

2. The device is normally driven from the very fast edges of
a 2-modulus divider and therefore there is no input slew rate
problem.

3. The control input (pin 6) is TTL/CMOS compatible.

4. The counter output (pin 3) interfaces with CMOS/TTL by
the addition of a pull-up resistor. For interconnecting to

CMOS the output can be connected viaa pull-up resistor to a
supply which should not exceed 12V.

5. When used as a controller the circuit will self-oscillate in
the absence of an input signal. This can be prevented by
connecting a 47k resistor from pin 7 to ground, as shown in
Fig. 5.

6. The control output which includes an internal 16k puii-
down resistor, is ECL compatible and interfaced directly
with, for example, the SP8695. See Fig. 5.

7. The propagation delays stated are with a 10k pull-down
resistor which is the input pull-down of the SP8695. For
interfacing with the SP8643/47 series, which have 4.3k input
puli-downs, the propagation delays will be reduced.
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SP8794A & B

SIGNAL SOURCE
400mV p-p 300MHz

CONTROL OUTPUT

Vee

SP8794

o

750

a0 oW

CONTROL INPUT
35V FOR 40
15V FOR 41

ouTPUT
TO
MONITOR
SCOPE
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Fig.4 Test circurt

CONTROL OUTPUT
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CONTROL
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Fig.5 Typical interfacing to suppress self oscillation with no nput signal




PLESSEY

Semiconductors

NJ8820

FREQUENCY SYNTHESISER (PROM INTERFACE)

The NJ8820 is a synthesiser circuit fabricated with the
ISO-CMOS process and is capable of achieving high
sideband attenuation and low noise performance. The circuit
contains a reference oscillator, 12-bit programmable mal]® N~ hew
reference divider, digital and sample-and-hold phase
comparators, 10-bit programmable ‘N’ counter, 7-bit Po8 [J2 wllne
programmable ‘A’ counter and the necessary control and w(]s wfIMc
latch circuitry for accepting and latching the input data. —
Data is presented as eight 4-bit words read from an ‘ sz
external memory with the necessary timing signals vss s 16[] os1
generated internally. wils " oso
it is intended to be used in conjunction with a two-modulus
prescaler such as the SP8710 series to produce a universal oscin [z vaflee
binary coded synthesiser. osc.out e 1af] me
FEATURES 00 q 9 2[]p3
M Low Power Consumption nfjw nfl o2
B Direct Interface to ROM or PROM gggo
B High Performance Sample and Hold Phase Detector 0
B >10MHz Input Frequency Fig.1 Pin connections
Data Select Inputs
M, y e s ~
Enable (ME) DSO0 DS1DS2 RB CH
—F———————0— — —0——— — —0—0— — —— —— — — ———0——
| |
Program |
Enable (PE) ¢ bETeeT Coonen } TN ,'
I L ! - SAMPLE/HOLD |
—o PDA
' r—— DETECTOR 1
| ] [
Oscing nersne(nos "cgumsn ! 2 i
| |
o ou T 11T 111 e e
| LATCH 6 | LATCH7 ] LATCI:I »—| DETECTOR | —o LookLl!);tect
[
|
Do:l: I'
Data D1<|> |
Input )} p2o |
|
D3<|> :
| |
| { rarcha | watens ] waten 1 | Latcna | Latena | |
! 1994 V49 11 4108 4944 !
|
FIN . ‘A’ COUNTER (7 BITS) ‘N’ COUNTER (10 BITS) | Fv |
| |
| |
| |
| | _ Modulus
I CONTROL LOGIC © Control Output
| I l [ (MC)
D S S |

Fig.2 Block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Voo-Vss 5V + 0.5V Temperature range -30°C to +70°C

DC Characteristics at Voo = 5V

Value
Characteristics Min Typ. Max. Units Conditions
Supply current 35 5 mA | FOSC, FIN = 10MHz)0 to 5V
0.7 1 mA | FOSC, FIN = 1.0MHz}square
wave
OUTPUT LEVELS
ME output
Low level 04 v lsink 4mA
Open drain pull-up voltage 8 v
DS OUTPUTS
High level 46 \ Isource TMA
Low level 0.4 \ Isink 2mMA
MODULUS CONTROL OUT
High level 46 \ Isource TMA
Low level 0.4 \ Isink TMA
LOCK DETECT OUT
Low level 04 \" Isink 4mA
Open drain pull-up voltage 8 v
PDB Output
High level 46 Vv Isource SMA
Low level 04 v Isink SMA
3-state leakage +0.1 LA
INPUT LEVELS
Data Inpuis
High level 4.25 v TTL compatible
Low level 0.75 \ See note 1
Program Enable Input (PE)
Trigger level Voias \ Veias = self bias point of
+100mVv PE (nominally Voo/2)
AC Characteristics
Value
itions
Characteristics i Typ. Max. Units Conditiol
FIN/OSC inputs 200 mV RMS|10MHz AC coupled sinewave
Max. operating freq. OSC/FIN inputs 10.6 MHz [Voo = 5V, Input squarewave
Voo-Vss Note 5
Propagation delay, clock to modulus control 30 50 ns [Note 2
Program enable pulse length, tw 5 us  |Pulse to Vss or Vob
Data set-up time, tst 1 us
Data hold time, thi 10 ns
Digital phase detector propagation delay 500 ns
Gain programming resistor, RB 5 kQ  |See Fig.7
Hold capacitor, CH 1 nF  |Note 3
Qutput resistance PDA 5 kQ
Digital phase detector gain 1 V/Rad
Power supply rise time 100 s 10 % to 90 %. Note 4

NOTES
1.

Data inputs have internal ‘pull-up' resistors to enable them to be driven from TTL outputs.
2. All counters have outputs directly synchronous with their respective clock rising edges.

3. Finite output resistance of internal voltage follower and ‘on’ resistance of sample switch driving this pin will add a finite time-constant tothe loop.

A 1nF hold capacitor will give a maximum time-constant of 5us.
4. To ensure correct operation of power-on programming.
5. Opertion at up to 15MHz is possible with a full logic swing but is not guaranteed.
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PIN DESIGNATION

Pin No.

Name Description

1

7.8

9,10,
11,12

13

14

15,16,17

18

19

20

PDA Analogue output from the sample and hold phase comparator for use as a ‘fine’
error signal. Qutput at (Voo-Vss)/2 when in lock. Voltage increases as FV phase
lead increases and decreases as FR phase iead increases. Output is linear over
only a narrow phase window determined by gain programmed by RB.

PDB Three-state output from the phase/frequency detector for use as a ‘coarse’ error
signal.

FV > FR or FV leading: positive pulses

FV < FR or FR leading: negative pulses

FV = FR and phase error within PDA window: high impedance

LD An open drain lock detect output atlow level when phase error within PDA window
(in lock).
High impedance at all other times.

FIN The input to the main counters normally driven from a prescaler which may be AC

coupled or when a full logic swing is available may be DC coupled.
Vss Negative supply (normally ground)
Voo Positive supply

OSC.IN | These pins form an on-chip reference oscitlator when a parallel resonant crystal is
OSC.OUT | connected across them. Capacitors of an appropriate value are also required
between each end of the crystal and ground to provide the necessary additional
phase shift. An external crystal generated reference signal may alternatively be
applied to OSC.IN. This may be a low-level signal AC coupled into OSC.IN orifa
full logic swing is available it may be DC coupted. The programme range of the
reference counter is 6-4094 in steps of 2, with the division ratio being twice the
programmed number.

DO-D3 Information on these inputs is transferred to the internal latches during the appro-
priate data read time siot. D3 MSB, DO LSB.

ME An open-drain output for use in controlling the power supply to an external ROM
or PROM. This output is low during the data read period and high impedance at
other times.

PE A positive or negative pulse or edge AC coupled into this pin initiates the single-

shot data read procedure. Grounding this pin repeats the data read procedureina
cyclic manner.

DS0-DS2 | Internally generated three-state data-select outputs which may be used to address
external memory.

MC Signal for controlling an external dual modulus pre-scaler. The modulus control
level will be low at the beginning of a count cycle and will remain low until the ‘A’
counter completes its cycle. The modulus control then goes high and remains
high until the ‘N’ counter completes its cycle at which point both counters are
reset. This gives a total division ratio of N.P +A where P and P +1 represent the
dual modulus prescale values.

The programme range of the ‘A’ counter is 0-127 and therefore can control pre-
scalers with a division ratio up to and including +128/129.

The programme range of the ‘N’ counter is 3-1023 and for correct programme
operation N > A. Where every possible channel is required, the

minimum division ratio should be P2-p.

RB An external sample and hold phase comparator gain programming resistor should
be connected between this pin and Vss
CH An external hold capacitor should be connected between this pin and Vss.

ABSOLUTE MAXIMUM RATINGS

Supply voltage (VDD‘VSS)I*-O,SV to 10V

Input voltage at any pin * Vss-0.3V to Vob +0.3V
Storage temperature: -65°C to +150°C (DG Package)
Storage temperature: -55°C to +125°C (DP Package)

*Except on open drain outputs where this is 10V.
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Fig.3 Typical supply current versus input frequency

PROGRAMMING

Program information can be obtained from an external
ROM or PROM under control of the NJ8820. Twenty-eight
data bits are required per channel arranged as eight 4-bit
words leaving four redundant bite, two of which are available
on the data bus driving the data-transfer time slotand may be
used forexternal control purposes. A suitable PROM may be
the 745287 giving up to 32 channel capability as shown in
Fig.3. Note that the choice of PNP transistor and supply
bypass capacitor on the ROM should be such that the ROM
will power up in time: for example, at 10MHz oscillator
frequency, the ROM must be powered up in less than 25us.

Reading of this data is normally done inasingle shotmode
with the data read cycle started by either a positive or
negative pulse on the program enable pin. The data read
cycle is generated from a program clock at 1/64th of the
reference oscillator frequency. A memory enable signal is
supplied to allow power-down of the memory when not in
use. Data select outputs remain in a high-impedance state
when the program cycle is completed to allow the address
bus to be used for other functions if desired. The data read
cycle, data map and timing diagram appears as Figs6t0 8.
Data is latched internaily during the shaded portions ofthe

V TO 5V SQUAREWAVE ~ |

E 6 N

A EANAN

% ‘ \\\10MH2

S AN

z . MH N L

a N

02 04 06 08 10 12 14 18
INPUT LEVEL (V rms)
Fig.4 Typical supply current versus input level, Osc In

program cycle and all data is transferred to the counters and
latched during the data transfer time slot.

Alternatively, the PE pin may be grounded causing the

data read cycle to repeat in a cyclic manner to allow
continuous up-dating of the program information. In this
mode external memory will be enabled continuously, (ME
low) and the data read cycle will repeat every sixteen cycles
of the internal program clock, i.e. every 1024/fosc seconds.
This programming method is not recommended because the
higher power consumption and the possibilities of noise
injection into the loop from the digital data lines.
Power-on programming On power-up the data read cycle
is automatically initiated making it unnecessary to provide a
PE pulse on power-up. The circuit detects the power supply
rising above a threshold point, (nominally 1.5V) and after an
internally generated delay to allow the supply to rise fully the
circuit is programmed in the normal way. This delay is
generated by counting reference oscillator pulses and is
therefore dependent on the crystal used. The delay consists
of 53248 reference oscillator cycles giving a delay of about
5ms at 10MHz.

To ensure correct operation of this function the power
supply rise time should be less than 5ms, (at 10MHz) rising
smoothly through the threshold point.

&V
—

Ad-A7 (CHANNEL SWITCH)

1 =[] |
I i s :
3 1 g el '
I 7 1 gﬂ s w2 s
748287 29
—]s 12— ”,;—[ s Negeo 12 — I
~{1s 1" E——C € 5 hoss C2A
7 10 ,-;7“" Ly wh®= 1= :T—— L
8 9| Oe e ’;ﬂp
”,E{ ________L"C ° 12h2 C1 >C2A+Ca®+..

Fig.5 Programming via PROM
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WORD | DS2 | DS1 | DSO | D3 D2 D1 DO
1 0 0 0 N1 NO - -
2 0 (¢ 1 N5 N4 N3 N2
3 0 1 0 N9 N8 N7 N6
4 0 1 1 A3 A2 A1 AQ
5 1 0 0 - A6 A5 A4
6 1 ] 1 R3 R2 R1 RO
7 1 1 (o] R7 R6 RS R4
8 1 1 1 - R10 | Rg R8

Fig.6 Data map
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Fig.8 Timing diagram

171




NJ8820

PHASE COMPARATORS

A standard digital phase/frequency detector driving a
three-state output provides a ‘coarse’ error signal to enable
fast switching between channels. This output is active until
the phase error is within the sample and hold phase detector
window, when its output becomes high impedance. Phase-
lock is indicated at this point with a low level on LD. The
sample and hold phase detector provides a fine’ error signal
to give further phase adjustment and to hold the loop in lock.

An internally generated ramp controlled by the digital
output from both the reference and main divider chains is
sampled at the reference frequency to give the fine error
signal, PDA. When in phase lock this output would typically
be at (Voo-Vsg)/2 and any offset from this would be
proportional to phase error. The relationship between this
offset voltage and the phase error is the phase-comparator
gain which is programmable with an external resistor, RB. An
internal 50pF capacitor is used in the sample and hold
comparator.

This gain is typically: ,
GaIN = 0 [Voo-Vss-0.7-8%(RB™* )]
2 x m 50x107'2 x RBxFR

The value of RB should be chosen to give the required gain at
the reference frequency used. Fig.9 for example shows that
to achieve a gain of 380V per radian at 10kHz requires 39kQ.
A second external component is required; this is a hold
capacitor of non-critical value which might typically be
470pF, a smaller value being sufficient if the sideband
performance required is not high. Fig.9 shows the gain
normalised to a 1Hz comparison frequency; to obtain the
value for any other frequency, divide the value of gain
frequency product by the desired frequency.

The output from these phase detectors should be
combined and filtered to generate a single control voltage to
drive the VCO as in Fig.8.

™
100k N
" \\
10k -
W
2 4 3 T 10 12 14
I B GAIN x FR PRODUCT
Satz | 400 | 800 | 1200 | 1600 [x105VOLT-RADS/SEC]
10kHz | 200 | 400 | 600 | 800
L 25kHz| 80 | 160 | 240 | 320

Fig.9 RB versus gain and reference frequency

APPLICATION EXAMPLE

An application example for a synthesiser for operation up
to 520MHz is given in Fig.10. This gives up to 32 channels
with a maximum supply current of 17mA, (typically 12mA) at

172

520MHz excluding the VCO. With careful construction the
circuit is capable of providing sideband attenuation in excess
of 90dB with lock-times of only a few milliseconds for a 1MHz
frequency step.
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S PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

e NJ8820HG/EXP

HIGH PERFORMANCE FREQUENCY SYNTHESISER

The NJ8820HG is a synthesiser circuit fabricated with the
1SO-CMOS process and is capable of achieving high
sideband attenuation and low noise performance. The circuit
contains a reference oscillator, 12-bit programmable
reference divider, digital and sample-and-hold phase

PDA

M
88z
egEda=

1l

comparators, 10-bit programmable ‘N’ counter, 7-bit

programmable ‘A’ counter and the necessary control and .

fatch circuitry for accepting and latching the input data. ! 4 PINNoT 21=—==m¢
Data is presented as eight 4-bit words in one of two modes. Vs ——— st

Data may be read from an external memory with the Voo = :=;',§"

necessary timing signals generated internally or under OSCM ————— ——

external control from a suitable microprocessor. Thus it oscout ’ 1 "

incorporates the programming features of both the NJ8820
and NJ8821.

it is intended to be used in conjunction with a two-modulus
prescaler such as the SP8710 series to produce a universal

binary coded synthesiser. NCDOD?D2DIME

HG24

Fig.1 Pin connections
FEATURES

B Low Power Consumption
B  Direct Interface 1o ROM or PROM

B High Performance Sample and Hold Phase Detector
B Microprocessor Compatible
B > 10MHz Input Frequency

Data Select Outputs
Memory e\ —
Program (PR) Enable (ME) ~DS0 DS10S2 RB CH
=9 —9{T == -9 —T ————————— —— 99—
! i
Program | (
Enable (PE) | oEvECT oen :} TN ,
I - SAMPLE/HOLD |
| PHASE PDA
| 1 DpEeTecTOR 1
| i !
Osc In | nersnz(?‘cg .%;UNTER b 2 ]l
|
Osc Oute 1 1ttt zouencr/ |~ POS
| LATCH & 1 LATCH7 | LATCHS | DETECTOR Lock Detect
| 1 (D)
|
o 1] 0—| |
pata ) P? ({f |
Input } p2o |
! |
D3 <l>—— |
t
‘1 [ carena | aten 5| LATCH 1 | LATCH2 | LATCH | |
! 14y T TTEE fedy |
|
FIN ‘A' COUNTER (7 BITS) ‘N’ COUNTER (10 BITS) =i :
l
| i :
| { _ Modulus
| CONTROL LOGIC —o Control Output
| [ (MC)
|
SO N S _
Vss VpbD
Fig.2 Block diagram
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NJ8820HG
=LerTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Voo-Vss 5V + 0.6V Temperature range -30°C to +70°C
DC Characteristics at Voo = 5V

Value
Units Conditions
Characteristics Min. Typ. Max.
Supply current 35 5 mA | FOSC, FIN = 10MHz}O to 5V
0.7 1 mA | FOSC, FIN = 1.0MHz§ square
wave
OUTPUT LEVELS
ME output
Low level 0.4 \ Isink 4mA
Open drain pull-up voltage 8 v
DS OUTPUTS
High level 46 \ lsource TMA
Low level 04 \ Isink 2mA
MODULUS CONTROL OUT
High level 46 Vv Isource TMA
Low level 04 v tsink TMA
LOCK DETECT OUT
Low level 04 \ Isink 4mA
Open drain pull-up voltage 8 v
PDB Output
High level 46 A |source SMA
Low level 04 v Isink 5SMA
3-state leakage +0.1 HA
INPUT LEVELS
Data Inputs
High level 4.25 Y TTL compatible
Low level 0.75 v See note 1
Program Enable Input (PE)
Trigger level Vbias Y Vvias = self bias point of
+100mv PE (nominally Voo/2)
AC Characteristics
Value
h i i i
Characteristics Wi Tvp. Max Units Conditions
FIN/OSC inputs 200 mV RMS|10MHz AC coupled sinewave
Max. operating freq. OSC/FIN inputs 10.6 MHz (Voo = 5V, Input squarewave
Voo-Vss Note 5
Propagation delay, clock to modulus controi 30 50 ns  [Note 2
Program enable pulse length, tw 5 us Pulse to Vss or Voo
Data set-up time, tsi 1 us
Data hold time, tw 10 ns
Digital phase detector propagation delay 500 ns
Gain programming resistor, RB 5 kQ  |See Fig.7
Hold capacitor, CH 1 nF  INote 3
Output resistance PDA 5 kQ
Digital phase detector gain 1 V/Rad
Power supply rise time 100 us 10 % to 90%. Note 4

NOTES

1. Data inputs have internal ‘pull-up’ resistors to enable them 1o be driven from TTL outputs.

2 Al counters have outputs directly synchronous with their respective clock rising edges.

3. Finite output resistance of internal voltage follower and ‘on’ resistance of sample switch driving this pin will add a finite time-constant to the loop.
A 1nF hold capacitor will give a maximum time-constant of Sus.

4. To ensure correct operation of power-on programming.

5. Operation at up to 15MHz is possible with a full logic swing but is not guaranteed
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PIN DESIGNATION

Pin No.

Name

Description

11,12,
13,14

15

17

18,19,20

21

23

24

PDA

PDB

LD

FIN

PR

Vss
Voo

OSC.IN
OSC.OUT

DO-D3

ME

PE

DS0-DS2

MC

RB

CH

Analogue output from the sample and hold phase comparator for use as a ‘fine'
error signal. Output at (Voo-Vss)/2 when in lock. Voltage increases as FV phase
lead increases and decreases as FR phase lead increases. Output is linear over
only a narrow phase window determined by gain programmed by RB.

Three-state output from the phase/frequency detector for use as a ‘coarse’ error
signal.

FV > FR or FV leading: positive pulses

FV < FR or FR leading: negative pulses

FV = FR and phase error within PDA window: high impedance

An open drain lock detect output at low level when phase error within PDA window
(in lock).
High impedance at all other times.

The input to the main counters normally driven from a prescaler which may be AC
coupled or when a full logic swing is availabie may be DC coupled.

This pin exists only on the flatpack version and allows selection between
programming modes.

For internal control the pin should be left open circuit and should be grounded to
allow external control.

Negative supply (normally ground)
Positive supply

These pins form an on-chip reference oscillator when a paralle! resonant crystal is
connected across them. Capacitors of an appropriate value are also required
between each end of the crystal and ground to provide the necessary additional
phase shift. An external crystal generated reference signal may alternatively be
applied to OSC.IN. This may be a jow-level signal AC coupled into OSC.IN or ifa
full logic swing is available it may be DC coupled. The programme range of the
reference counter is 6-4094 in steps of 2, with the division ratio being twice the
programmed number.

information on these inputs is transferred to the internal latches during the appro-
priate data read time slot. D3 MSB, DO LSB.

An open-drain output for use in controlling the power supply to an external ROM
or PROM. This output is low during the data read period and high impedance at
other times.

This pin has two functions. In internal mode a positive or negative pulse or edge AC
coupled into this pin initiates the single-shot data read procedure. Grounding this
pin repeats the data read procedure in a cyclic manner.

In external mode this pin is used as a strobe for the data. A logic high on this pin
{ransfers data from the data pins to the internal latch selected by the address, (data
select) lines, while a logic zero disables the data lines.

Internally generated three-state data-select outputs which may be used to address
external memory. In external mode these pins became inputs to control the
addressing of data latches.

Signal for controlling an external dual modulus pre-scaler. The modulus control
Jevel will be low at the beginning of a count cycle and will remain low until the ‘A’
counter completes its cycle. The modulus control then goes high and remains
high until the ‘N’ counter completes its cycle at which point both counters are
reset. This gives a total division ratio of N.P +A where P and P -+1 represent the
dual modulus prescale vaiues.

The programme range of the ‘A’ counter is 0-127 and therefore can control pre-
scalers with a division ratio up to and including +128/129.

The programme range of the “N' counter is 3-1023 and for correct programme
operation N =>A. Where every possible channel is required, the

minimum division ratio should be P?-P.

An external sample and hold phase comparator gain programming resistor should
be connected between this pin and Vss.

An external hold capacitor should be connected between this pin and Vss.

ABSOLUTE MAXIMUM RATINGS
Supply voltage (Voo-Vss):
Input voltage at any pin

176

Storage temperature: -65°C to +150° (o}

*-O‘SV to 10V N
Vss -0.3V to Voo +0.3V Except on open drain outputs where this is 10V.
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Fig.3 Typical supply current versus input frequency
PROGRAMMING IN INTERNAL MODE

This mode of operation allows program information to be
obtained from an external ROM or PROM under control of
the NJ8B820HG. Twenty-eight data bits are required per
channel arranged as eight 4-bit words leaving four
redundant bits, two of which are available on the data bus
driving the data-transfer time siot and may be used for
external control purposes. A suitable PROM may be the
748287 giving up to 32 channel capability. Note that the
choice of PNP transistor and supply bypass capacitor on the
ROM should be such that the ROM wili power up in time: for
example, at 10MHz oscillator frequency, the ROM must be
powered up in fess than 25us.

Reading of this data is normally done in asingle shotmode
with the data read cycle started by either a positive or
negative pulse on the program enable pin. The data read
cycle is generated from a program clock at 1/64th of the
reference oscillator frequency. A memory enable signal is
supplied to allow power-down of the memory when not in
use. Data select outputs remain in a high-impedance state
when the program cycle is completed to allow the address
bus to be used for other functions if desired.

Data is latched internally during the shaded portions of the
program cycle and alt data is transferred to the counters and
latched during the data transfer time siot.

Alternatively, the PE pin may be grounded causing the
data read cycle to repeat in a cyclic manner to allow
continuous up-dating of the program information. In this
mode external memory will be enabled continuously, (ME
low) and the data read cycle will repeat every sixteen cycles
of the internal program clock, i.e. every 1024/fosc seconds.
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Fig.4 Typical supply current versus input level, Osc In

This programming method is not recommended because of
higher power consumption and the possibilities of noise
injection into the loop from the digital data lines.
Power-on programming On power-up-the data read cycle
is automatically initiated making it unnecessary to provide a
PE pulse on power-up. The circuit detects the power supply
rising above a threshotd point, (nominally 1.5V) and after an
internally generated delay to allow the supply to rise fully the
circuit is programmed in the normal way. This delay is
generated by counting reference oscillator pulses and is
therefore dependent on the crystal used. The delay consists
of 53248 reference oscillator cycles giving a delay of about
5ms at 10MHz.

To ensure correct operation of this function the power
supply rise time should be less than 5ms, (at 10MHz) rising
smoothly through the threshold point.

PROGRAMMING IN EXTERNAL MODE

The external mode of programming is selected by
grounding the program pin, (PR). In this mode timing is
generated externally, normally from a microprocessor, and
allows the user to change the data in selected latches. The
data map is again as Fig.6 with the PE pin used as astrobe for
the data. Taking the PE pin high will transfer data from the
data pins into the selected latch and taking this pin low will
disable the data pins, retaining that data on the selected
latch. Data transter from all internal latches into the counters
will occur simultaneously with the transfer of datainto latch 1
and therefore this would normally be the final latch
addressed during each channel change. Timing information
tor this mode of operation is given in Fig.8.

WORD | DS2 | DS1 | DSO | D3 D2 D1 DO
1 0 0 0 N1 NO o -
2 0 o 1 N5 N4 N3 N2
3 0 1 0 N9 N8 N7 Né
4 o 1 1 A3 A2 Al A0
5 1 0 0 - AB A5 A4
6 1 [ 1 R3 R2 R1 RO
7 1 1 0 R7 R6 R5 R4
8 1 1 1 - R10 [ R9 R8

Fig.5 Data map
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Fig.7 Timing diagram
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Fig.8 Timing for external mode
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PHASE COMPARATORS

A standard digital phase/frequency detector driving a
three-state output provides a ‘coarse’ error signal to enable
fast switching between channels. This output is active until
the phase error is within the sample and hold phase detector
window, when its output becomes high impedance. Phase~
lock is indicated at this point with a low level on LD. The
sample and hold phase detector provides a ‘fine’ error signal
to give further phase adjustment and to hold the loop in lock.

An internally generated ramp controlled by the digital
output from both the reference and main divider chains is
sampled at the reference frequency to give the fine error
signal, PDA. When in phase lock this output would typically
be at (Voo-Vss)/2 and any offset from this would be
proportional to phase error. The relationship between this
offset voltage and the phase error is the phase-comparator
gain which is programmable with an external resistor, RB. An
internal 50pF capacitor is used in the sample and hold
comparator.

This gain is typically:
_ 10 {Voo-Vss-0.7-89(RB ** )]
GAIN = 2 x 7 50x10=12 x RBXFR

The value of RB should be chosen to give the required gain at
the reference frequency used. Fig.9 for example shows that
to achieve a gain of 380V per radian at 10kHz requires 32kQ).
A second external component is required; this is a hold
capacitor of non-critical value which might typically be

470pF, a smaller value being sufficient if the sideband
performance required is not high. Fig.9 shows the gain
normalised to a 1Hz comparison frequency: to obtain the
value for any other frequency, divide the value of Gain
Frequency product by the desired frequency.

™
100k [—\g
RB \
-—
10k . ~
_77//‘ ///——
2 4 & 8 10 12 14
N | GAIN x FR PRODUCT
SkHz | 400 | 800 | 1200 | 1600 | [X105VOLT-RADS/SEC)
10kHz | 200 | 400 | 600 | 800
2kHz| 80 | 160 | 240 | 320

Fig.9 RB versus gain and reference frequency
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PLESSEY

Semiconductors

NJ8821

FREQUENCY SYNTHESISER (MICROPROCE

SSOR INTERFACE)

The NJ8821 is a synthesiser circuit fabricated with the
I8O-CMOS process and is capable of achieving high % R oL
sideband attenuation and low noise performance. The circuit
contains a reference oscillator, 12-bit programmable FoB 12 wilee
reference divider, digital and sample-and-hold phase w(]s s[Imc
comparators, 10-bit programmable ‘N’ counter, 7-bit "
programmable ‘A’ counter and the necessary control and FNQe pose
jatch circuitry for accepting and latching the input data. vss(Js wf] ost
Data is presented as eight 4-bit words under external T T I P
control from a suitable microprocessor.
It is intended to be used in conjunction with a two-modulus oscn 7 1af] PE
prescaler such as the SP8710 series to produce a universal oscout (s uﬁuc
pinary coded synthesiser.
wle =pos DG20
FEATURES i} nfj02 pP20
B Low Power Consumption —
. Fig.1 Pin connections
M High Performance Sample and Hold Phase Detector
B Microprocessor Compatible
B >10MHz Input Frequency
Data Select inputs
DS0 DS1DS2 RB CH
T T T T _T__""‘_T—T—O ———————— I SR
| |
Program | |
ey o T ode — b TN ‘
| o
| SAMPLE/HOLD |
PHASE PDA
| — {1 oETECTOR [
| " |
Osc In ’ REFERE(:I‘C;_‘?SUNTER L2 1
|
Osc Out ‘ IT 1 f T 1 t 1 1 FREQUENCY/ ——-? PDB
| LATCH & { LATCH7 | LATCHS b—| DETECTOR : LockL%e)lec!
| !
DO O——
| |
Data o1 clH l
input | p2o- |
| |
D3O——
l I |
} LaTcH 4 | LaTcHs | [Twaron 1] watcn2 [ Latens | |
| RITTIRN! IR }
|
FIN ‘A" COUNTER (7 BITS) ‘N' COUNTER (10 BITS) | Fv |
| |
I |
| |
1 | . Modulus
| CONTROL LOGIC H}l Contr&I' g)utqu
I
NS S G J
Vss Vpbo

Fig.2 Block diagram
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NJgg21

eLeeTnicAl CHARACTERISTICS
Test conditions (uniess otherwise stated):
Voo-Vss 5V + 0.5V
Temperature range -30°C to +70°C

DC Characteristics at Voo = 5V

Value
Conditions
Characteristics Min Tvp. Mox. Units
Supply current 35 5 mA | FOSC, FIN = 10MHz;0 to 5V
07 1 mA {FOSC, FIN =1.0MHz}square
wave
MODULUS CONTROL OUT
High fevel 46 v Isource TMA
Low level 04 \ Isink TMA
LOCK DETECT OUT
Low level 0.4 \ Isink 4mA
Open drain pull-up voltage 8 v
PDB Output
High level 46 v Isource SMA
Low level 04 \ Isink 5mA
3-state leakage +0.1 HA
INPUT LEVELS
Data Inputs
High level 4.25 Vv TTL compatible
Low level 0.75 Vv See note 1
Program Enable Input
High level 425 "
Low level 0.75 \
DS INPUTS
High fevel 4.25 Vv
Low level 0.75 v

AC Characteristics

Value

Characteristics Min. Typ. Max. Units Conditions
FIN/OSC inputs 200 mV RMS|10MHz AC coupled sinewave
Max. operating freq. OSC/FIN inputs 10.6 MHz Voo = 5V, Input squarewave
Voo-Vss. Note 4
Propagation delay, clock to modulus control 30 50 ns |Note 2
Strobe pulse width external mode, twsT) 2 us
Data set-up time, tspara; 1 us
Data hold time, tH(DATA) 1 7]
Address set-up time, tse 1 us
Address hold time, tre 1 us
Digital phase detector propagation delay 500 ns
Gain programming resistor, RB 5 kQ)  See Fig.6
Hold capacitor, CH 1 nF Note 3
Output resistance PDA 5 kQ
Digital phase detector gain 1 V/Rad

NOTES

1. Data inputs have internal ‘pull-up’ resistors to enable them to be driven from TTL outputs.

2. All counters have outputs directly synchronous with their respective clock rising edges.

3. Finite output resistance of internal voltage follower and ‘on’ resistance of sample switch driving this pin will add a finite time-constant to the loop.
A 1nF hold capacitor will give a maximum time-constant of 5ys.

4. Operation at up to 15MHz is likely with a full logic swing but is not guaranteed.
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Pin No.

Description

1

7.8

9,10,
11,12

14

15,16,17
18

19

20

PDA

PDB

LD

FIN

Vss
Voo

OSC.IN
OSC.ouUT

DO-D3

PE

DS0-DS2
MC

RB

CH

Analogue output from the sample and hold phase comparator for use as a ‘fine’
error signal. Output at (Voo-Vss)/2 when in lock. Voltage increases as FV phase
lead increases and decreases as FR phase lead increases. Output is linear over
only a narrow phase window determined by gain programmed by RB.

Three-state output from the phase/frequency detector for use as a ‘coarse’ error
signal.

FV > FR or FV leading: positive pulses

FV < FR or FR leading: negative pulses

FV = FR and phase error within PDA window: high impedance

An open drain lock detect output atlow level when phase error within PDA window
(in lock).
High impedance at all other times.

The input to the main counters normally driven from a prescaler which may be AC
coupled or when a full logic swing is available may be DC coupled.

Negative supply (normally ground)
Positive supply

These pins form an on-chip reference oscillator when a parallel resonant crystal is
connected across them. Capacitors of an appropriate value are also required

between each end of the crystal and ground to provide the necessary additional
phase shift. An external crystal generated reference signal may alternatively be
applied to OSC.IN. This may be a low-level signal AC coupled into OSC.IN or ifa
full logic swing is available it may be DC coupled. The programme range of the
reference counter is 6-4094 in steps of 2, with the division ratio being twice the

i programmed number.

Information on these inputs is transferred to the internal latches during the appro-
priate data read time slot. D3 MSB, DO LSB.

This pin is used as a strobe for the data. A logic high on this pin
transfers data from the data pins to the internal latch selected by the address, (data
select) lines, while a logic zero disables the data lines.

Data-select inputs to control the addressing of data latches.

Signal for controlling an external dual modulus pre-scaler. The modulus control
level will be low at the beginning of a count cycle and will remain low until the ‘A’
counter completes its cycle. The modulus control then goes high and remains
high until the ‘N’ counter completes its cycle at which point both counters are
reset. This gives a total division ratio of N.P +A where P and P +1 represent the
dual modulus prescale values.

The programme range of the ‘A’ counter is 0-127 and therefore can control pre-
scalers with a division ratio up to and including +128/129.

The programme range of the ‘N’ counter is 3-1023 and for correct programme
operation N =>A. Where every possible channel is required, the

minimum division ratio should be P2-P.

An external sample and hold phase comparator gain programming resistor should
be connected between this pin and Vss.

An external hold capacitor should be connected between this pin and Vss.

ABSOLUTE MAXIMUM RATINGS

Supply voltage (Voo—Vss):;O.SV to 10V

Input voltage at any pin

Vss -0.3V to Voo +0.3V

Storage temperature: -65°C to +150° C (DG Package)
Storage temperature: -55°C to +125° C (DP Package)

*Except on open drain outputs where this is 10V.
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Vpp =5V
OSC IN, FIN = 0V TO 5V SQUAREWAVE

g8 { -
g osC y/
§ 10 i
5 v L—TFIN
g / L ]

® o5 2

>

/ L1
A1 TOTAL SUPPLY CURRENT IS
THE SUM OF THAT DUE TO Fy
AND OSC IN.
] 11
1 2 3 4 5 6 7 8 9 10
INPUT FREQUENCY (MHz)

Fig.3 Typical supply current versus input frequency

PROGRAMMING

Timing is generated externally, normally from a
microprocessor, and allows the user to change the data in
selected latches. The data map is Fig.3 with the PE pin used
&s a strobe for the data. Taking the PE pin high will transfer
data from the data pins into the selected latch and taking this
pin low will disable the data pins, retaining that data on the
selected latch. Data transfer from all internal latches into the
counters will occur simultaneously with the transfer of data
into latch 1 and therefore this would normally be the final
latch addressed during each channel change. Timing
information for this mode of operation is given in Fig.6.

NJ8821

~

TO 5V SQUAREWAVE

|

o

o

FS

1MH1\

SUPPLY CURRENT (mA)
w

N
I~

N

-

02 04 06 08 10
INPUT LEVEL (V rms)

Fig.4 Typical supply current versus input level, Osc In

12

14

16

WORD| DS2 | DS1 | Dso | D3 D2 D1 DO
1 0 0 0 N1 NO = -
2 0 0 1 N5 N4 N3 N2
3 0 1 ¢ N9 N8 N7 N6
4 0 1 1 A3 A2 Al AQ
5 1 0 0 - A6 AS A4
6 1 0 1 R3 R2 R1 RO
7 1 1 (¢} R7 R6 R5 R4
8 1 1 1 - R10 R9 R8

Fig.5 Data map
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i
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(DATA)
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[
(DATA)

e

Fig.6 Timing diagram
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PHASE COMPARATORS

A standard digital phase/frequency detector driving a
three-state output provides a ‘coarse’ error signal to enable
fast switching between channels. This output is active until
the phase error is within the sample and hold phase detector
window, when its output becomes high impedance. Phase-
lock is indicated at this point with a low level on LD. The
sample and hold phase detector provides a ‘fine’ error signal
to give further phase adjustment and to hold the loop in lock.

An internally generated ramp controlied by the digital
output from both the reference and main divider chains is
sampled at the reference frequency to give the fine error
signal, PDA. When in phase lock this output would typically
be at (Voo-Vss)/2 and any offset from this would be
proportional to phase error. The relationship between this
offset voltage and the phase error is the phase-comparator
gain which is programmable with an external resistor, RB.An
internal 50pF capacitor is used in the sample and hold
comparator.

This gain is typically: .
GAIN = 0 [Voo-Vss-0.7-39(RB % )]
2 x  50x10712 x RBxFR

The value of RB should be chosen to give the required gain at
the reference frequency used. Fig.7 for example shows that
to achieve a gain of 380V per radian at 10kHz requires 39kQ.
A second external component is required; this is a hold
capacitor of non-critical value which might typically be
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470pF, a smaller value being sufficient if the sideband
performance required is not high. Fig.7 shows the gain
normalised to a 1Hz comparison frequency: to obtain the
value for any other frequency, divide the value of Gain
Frequency product by the desired frequency.

> N
(77727

a 6
FR ! ! ! GAIN x FR PRODUCT
s T 200 T 800 | 1200 [ de0a | [¥10°VOLT-RADS/SEC]

10kHz | 200 400 600 | 800
25kHz | 80 160 240 | 320

Fig.7 RB versus gain and reference frequency
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Packaging and ordering
information

Plessey Semiconductors integrated circuits are allocated type numbers which take the
following general form

WW XXXX Y/ZZ

where WW is a two-letter code identifying the product group and/or technology, XXXX is a
three or four numeral code uniquely specifying the particular device, Y is a single letter which
denotes the precise electrical or thermal specification for certain devices and ZZ is a two-
letter code defining the package style. Digits WW, XXXX and Y must always be used when
ordering; digits ZZ need only be used where a device is offered in more than one package
style. For example, the NJ8820 is offered in DG (Ceramic dual-in-line) and DP (Plastic dual-
in-line) packages so the full ordering number for this device in ceramic DIL would be
NJ8820/DG.

The Pro-Electron standard is used for package codes wherever possible. The two letters of
this code have the following meanings:

FIRST LETTER (indicates general shape)

Pin-Grid Array

Cylindrical

Dual-in-Line (DIL)

Flat Pack (leads on two sides)
Flat Pack (leads on four sides)
Quad-in-Line

Miniature (for Small Outline)

Leadless Chip Carrier Not yet designated by Pro-Electron
Leaded Chip Carrier

SECOND LETTER (indicates material)

C Metal-Ceramic (Metal Sealed)
G Glass-Ceramic (Glass Sealed)
M Metal
P Plastic
E Epoxy

Note: Gull-winged Quad Cerpac is a Flat Pack with leads on 4 sides hence it will be
represented by GG.

Please Note:

Leadless Chip Carriers

LC Metal-Ceramic 3 Layer (Metal Sealed)
LG Glass-Sealed Ceramic

LE Epoxy-Sealed 1 Layer

LP Plastic

IFs OoO0TOO>»
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Packaging and ordering information (cont.)

Leaded Chip Carriers

Where supplied without lead forming, flat pack rules apply. Where leads are bent under to
form footprints equivalent to leadless chip carriers then use H.

e.9.HG Glass-Sealed Ceramic Leaded Chip Carrier (J Leaded Quad Cerpac)
HP Plastic Leaded Chip Carrier

Note: The above information refers generally to all Plessey Semiconductors integrated circuit
products and does not necessarily apply to devices contained in this handbook.
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Sales offices

BELGIUM, NETHERLANDS, LUXEMBOURG

FRANCE

ITALY
NORTH AMERICA

UNITED KINGDOM

Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150, Belgium.

Tel: 02 733 9730 Tx: 22100 .
Plessey Semiconductors, Z.A de Courtaboeuf, Rue du Quebec, B.P. No. 142, 91944 - Les Ulis Cedex.
Tel: (B) 446-23-45 Tx: 692858F

Plessey Trading SpA, Corso Garibaldi 70, 20121 Milan. Tel 6596081 Tx: 331347

Plessey Solid State, 3 Whatney, lrvine, California 92718, USA. Tel: 714 951 5212 Twx: 701464
See separate North American listings

Plessey Semiconductors Ltd, Cheney Manor, Swindon, Wiltshire SN2 2QW. Tel: (0793) 36251
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WEST GERMANY, AUSTRIA, SWITZERLAND
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Corrao Marsh

Corrao Marsh

Corrao Marsh

Micro Sales Inc.

Lorenz Sales Inc.

Kebco, Inc.

Kebco, Inc.

Walker-Houck

Stone Components

Fred Gehrke & Associates
Electronics Sales Agency
Kebco, Inc.

Lorenz Sales Inc.

Ross Marketing Associates
B.G.R. Associates

Lorac Sales

Lorac Sales

Robtron Inc.

EM.A.

EM.A.

Stegman Blaine

Stegman Blaine

Stegman Blaine

Crown Electronics

W. Pat Fralia Co. Inc.

W. Pat Fralia Co. Inc.

W. Pat Fralia Co. Inc.

W. Pat Fralia Co. Inc.
Anderson Associates
Crown Electronic Sales Inc.
Crown Electronic Sales Inc.
Micro Sales Inc.

Micro Sales Inc.

Bestec Electronics Ltd.

Eli Manis Inc.

R.A.E. Industrial Electronics

CALIFORNIA: Irvine (714) 951-5212 Piessy Solid State
CANADA: Mississauga (416) 624-8300 G.E.C. Canada Ltd.
PLESSEY REGIONAL SALES OFFICES
East Region New England District Southeast Region Dixie District Chesapeake District Midwest Region
1767 Veterans Memorial Hwy. 132 Central Street, #212 499 Crane Roost Bivd, #235 1229 Johnson Terry Rd. #203 1932 Arlington Bivd. #217 1919 S. Highland Ave. #120C
Central Islip, NY 11722 Foxborough, MA 02035 Altamonte Springs, FL 32701 Marietta, GA 33067 Charlottsville, VA 22903 Lombard, IL 60148
TLX 705922 PLESNY (617) 543-3855 TLX 705185 PLESGA UD (404) 973-8793 (804) 296-7229 TLX 705186
(516) 582-8070 JOHN BEARCE (305) 339-6191 DON PAPESH AL REICHL (312) 953-1484
PAT REDKO FRANK ABREU JON HILL
Central District Plains District Sales West Region Ohio Valley District Northwest District Southwest District
9330 LBJ Freeway, #900 1523 Towne Drive 3 Whatney 1717 E. 116th Street, #210 4633 Old Ironside Dr. #250 3 Whatney
Dallas, TX 75243 Ellisville, MO 63011 Irvine, CA 92714 Carmel, Indiana 46032 Santa Clara, CA 95054 Irvine, CA 92714
EZ Link 821379 (314) 637-4100 TWX 910-595-1930 {317) 843-0561 (408) 986-8911 TWX 910-595-1930
(214) 690-4930 DOUG SCHMIESKORS TLX 701464 PLESSY HARLAN WOODMANSEE STEVE BOLARIS TLX 701464 PLESSY
KEN BURDIN (714) 951-5212 (714) 9515212
LARRY FRANKFURT DAN WOLFE

Outside U.S.A. Refer to PLESSY UK. (0793) 36251
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