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Foreword 
Plessey Semiconductors has long been recognised as a leading source of high speed 

dividers ICs. The SP8000 series of dividers has led the world over the past 15 years in speed 
and technical performance. One of the most comprehensive ranges of fixed and 
programmable dual-modulus frequency dividers currently available, the SP8000 series has 
found design slots in a wide variety of applications. In the Military market, our devices are 
used in Frequency Synthesis systems in Radio Communications, Guidance systems in 
Missiles, Electronic Warfare etc. In the Professional market, they are used in Instrumentation 
equipment, and in Cellular/Cordless telephones and Private Mobile Radio equipment. 

To satisfy the differing requirements of these markets, all products in the SP8000 series can 
be supplied with a variety of packaging and screening options. 

Plessey Semiconductors alsO offers a wide variety of parts to cater to the various 
requirements of Frequency Synthesiser systems. From UHF Two-Modulus Synthesiser 
systems to a single chip self-contained PLL Synthesiser IC, our products have truly 
established themselves, with more innovative designs in the pipeline to further our reputation 
as a suplier of synthesiser circuits. 
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SP8000 series high speed dividers 
Prod uct Index 

Plessey Semiconductors' SP8000 series leads the world in technical performance. One of 
the most comprehensive ranges of dividers available, the SP8000 series has been developed 
and extended to cater for the exacting requirements of the instrumentation and 
communications markets. The range includes prescalers from divide-by-2 up to divide-by-
129, operating from 1 Hz to 3.5GHz. 

Suffix A Military 
Suffix B Commercial 

Fixed modulus dividers 

SP8604A • 
SP8604B • 
SP8602A • 
SP8602B • 
SP8607A • 
SP8607B • 
SP8605A • 

2 SP8605B 
SP8606A • 
SP8606B 
SP8822A • 
SP8822B • 
SP8812A • 
SP8812B • 
SP8802A .. 
SP8832B 

SP8790A • 
SP8790B • 
SP8601A • 
SP8601B • 
SP8600A • 
SP8600B • 
SP8610A • 
SP8610B 

4 SP8611A • 
SP8611B 
SP8712B 
SP8824A • 
SP8824B • 
SP8814A • 
SP8814B • 
SP8804A • 
SP8835B 

4 

• 
• 

• 

• 
• • 

• 

-55°C to +125°C 
-40°C to +85°C 

O°C to +70°C 
-30°C to 70°C 

(please check with data sheet of device type) 

300 • 18 • 
300 • 18 • 
500 • 18 • 
500 • 18 • 
600 • 18 • 
600 • 18 • 
1000 • 100 
1000 • 100 
1300 • 100 
1300 • 100 
1800 • 53 
1800 • 53 
2400 • 65 
2400 • 65 
3300 • 100 
3500 • 100 

60 • 11 • • 
60 • 11 • • 
150 • 25 • • • 
150 • 25 • • • 
250 • 25 • • • 
250 • 25 • • • 
1000 • 100 • 
1000 • 100 • 
1300 • 100 • 
1500 • 100 • 
2400 • 110 • 
1800 • 48 • 
1800 48 • • 
2400 • 52 
2400 • 52 
3300 • 90 
3500 • 90 • 

• • • • • • • • • • 

• • • • • • • • • • • 



Fixed modulus dividers (continued) 

SP8794A 
SP8794B 
SP8670A 
SP8670B 
SP8735B 

8 SP8675B 
SP8678B 
SP8828A 
SP8828B 
SP8818A 
SP8818B 
SP880SA 
SP8838B 

SP8660A 
SP8660B 
SP8660 
SP8637B 
SP8630A 

10 SP8630B 
SP8635B 
SP8634B 
SP8665B 
SP8668B 
SP8830A 
SP8830B 

SP8659A 

16 SP8659B 
SP8650A 
SP8650B 

32 I SP8655A 
. SP8655B 

I 100 I SP8629 

BN = Binary outputs 

• • • • 

• • • • • • 
• • • 
• • 

• • 
• • • • 

• • 

• 

• • • 

• 

• • • • 

120 
120 
600 
600 
600 
1000 
1500 
1800 
1800 
2400 
2400 
3300 
3500 

150 
150 
150 
400 
600 
600 
600 
700 
1000 
1500 
1500 
1500 

200 
200 
600 
600 

200 
200 

• • • • • 

• • • • • • 
• • • • • • • • 

• • 
• • • • 

I : I I 

150 I • 

• • 

• • 

11 
11 
45 
45 
90 
95 
95 
45 
45 
48 
48 
85 
85 

13 
13 
13 
90 
70 
70 
90 
90 
105 
105 
50 
50 

13 
13 
45 
45 

13 
13 

45 

• • • • 
BN • • • • • • • • 

• • • 
BN • • • 
BN • 
BN • • • • • 
• • • • 

: I 

Package codes: CM = Metal Can, OG = Ceramic OIL, OP = Plastic OIL, MP = Miniature Plastic OIL 

• • 

• • 

• • 

• • 

• • • • • • • • • • • 

• • • • • • • • • • 

• • 

• I • 
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Two-modulus programmable dividers 

SP8691A • 200 • • 
8/9 SP8691B • 200 • • 

SP8743A • 500 • 
SP8743B • 500 • 
SP8695A • 200 • 
SP8695B • 200 • 
SP8690A • 200 • 
SP8690B • 200 • 
SP8799A • 200 
SP8799 • 225 

10/11 SP8647A • 250 • 
SP8647B • 250 • 
SP8643A • 350 
SP8885A • 500 
SP8885B • 500 
SP8880A • 550 • 
SP8880B • 575 • 

1. The SP8704 is programmable to divide by either 64/65 or 128/129. 
C = CMOS output and control input. 
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21 
21 
60 
60 

21 
21 
21 
21 
7 
7 

65 
65 
65 
70 
70 

111 
111 

• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



Two-modulus programmable dividers (continued) 

1. The SP8704 is programmable to divide by either 64/65 or 128/129. 
C = CMOS output and control input. 

Frequency synthesisers 

NJ8821 Frequency synthesiser, microprocessor interface, 
resettable counters 

NJ8821B Frequency synthesiser, microprocessor interface, 
resettable counters 

NJ8821A Frequency synthesiser, microprocessor interface, 
resettable counters 

NJ8822 Frequency synthesiser, microprocessor serial interface, 
resettable cou nters 

NJ8822B Frequency synthesiser, microprocessor serial interface, 
resettable counters 

NJ8822A Frequency synthesiser, microprocessor serial interface, 
resettable cou nters 

NJ8823 Frequency synthesiser, microprocessor interface, 
non-resettable counters 

NJ8823B Frequency synthesiser, microprocessor interface, 
non-resettable counters 

NJ8824 Frequency synthesiser, microprocessor serial interface, 
non-resettable counters 

NJ8824B Frequency synthesiser, microprocessor serial interface, 
non-resettable counters 

NJ882C25 Frequency synthesiser, microprocessor serial interface, 
for 3V to 5V operation 

-30 to +70 

-40 to +85 

-55 to +125 

-30 to +70 

-40 to +85 

-55 to +125 

-30 to +70 

-40 to +85 

-30 to +70 

-40 to +85 

~30 to +70 

236 

236 

241 

246 

246 

251 

256 

256 

261 

261 

266 
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Product List 
High speed dividers 
TYPE No. DESCRIPTION 

8 

SP8629 

SP8634B 

SP8637B 

SP8647A & B 

SP8655A & B 

SP8659A & B 

SP8660A & B 

SP8668B 

SP8678B 

SP8680B 

SP8690A & B 

SP8695A & B 

SP8716/8/9A 

SP8740A 

SP8735B 

150MHz + 100 fixed modulus divider 

700MHz + 10 fixed modulus divider 

400MHz + 10 fixed modulus divider 

250M Hz + 10/11 two modulus divider 

200M Hz + 32 fixed modulus divider 

200MHz + 16 fixed modulus divider 

150MHz + 10 fixed modulus divider 

1500MHz + 10 fixed modulus divider 

1500MHz + 8 fixed modulus divider 

600MHz + 10/11 two modulus divider 

200MHz + 10/11 two modulus divider 

200MHz + 10/11 two modulus divider 

520MHz ultra low current two modulus dividers 

PAGE 

42 

49 

49 

58 

65 

65 

72 

76 

83 

92 

101 

106 

125 



TYPE No. DESCRIPTION PAGE 

SP8789 225MHz + 20/21 two modulus divider 

I~ 

SP8793 225MHz + 40/41 two modulus divider r: 15:111111111'... & 5:11 II_if It! 
200MHz + 40/41 two modulus divider 

SP8795 225MHz + 32/33 two modulus divider 
BIBII lUI]!!' r ... 

225M Hz + 10/11 two modulus divider 
.... AM .......... 2.16 •• _ 

3.3GHz + 2 fixed modulus divider 

SP8808A 3.3GHz + 8 fixed modulus divider 
[]lllill II ~ ....... , ••••. , ••• _ 

SP8814A & B 2.4GHz + 4 fixed modulus divider 

SP8822A & B 1.8GHz + 2 fixed modulus divider 

SP8832B 3.5GHz + 2 fixed modulus divider 

I!dIUIIIIi 
SP8838B 3.5GHz + 8 fixed modulus divider 

Frequency synthesisers 

interface) 

NJ8822,NJ8822B Frequency synthesiser (microprocessor serial interface) 
with resettable counters 

MFNHF synthesiser 

SP8850 1.5GHz professional synthesiser 

236 

246 

277 

284 
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Semi-Custom design 
For more than a decade Plessey Semiconductors has led and consistently advanced the 

state of the art in semi-custom technology. 
This leadership has been based on the use of comprehensive design software, Plessey 

Design System (PDS). PDS is independent of both technology and function in that Gate 
Arrays and cell based designs using CMOS or Bipolar can be developed. 

PDS is supported on a DEC VAXNMS based system. However, Plessey supports Daisy, 
Valid and Mentor workstations, which are all interfaced into PDS, thereby offering an easy 
design route to meet your needs and costs. 

These support routes offer the user the maximum flexibility in their design. However, 
Plessey also offers a 'turnkey' design function where we will complete the design from start to 
finish. 

We offer a complete range of CMOS and Bipolar processes to meet all requirements of 
speed, power, packing density and cost and a very comprehensive range of through-hole, 
surface mount and pin grid array packages. 

Gate Array Families 
Plessey offers a complete range of Gate Array families, in both CMOS and ECl, for cost­

effective, fast turn-round projects - see tables below. 
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ClA 3000 SERIES (CMOS) 

• Double layer metal 
• 4 micron channel length 
• 2.8ns typo gate delay 
• 20M Hz system clock 
• Fully auto-routed 
• 3V to 6V power supply 
• Static protected I/O 
• Military screening 
• >90 % utilization of gates 

PRODUCT FAMILY: 

CLA31XX 
CLA33XX 
CLA35XX 

Gales I/O Power 
840 40 4 

1440 52 4 
2400 64 4 

ElA 60000 (ECl) 

• High performance: 1 GHz 
• 180ps typo gate speed 
• ECL 10K. ECL 100K. TTL and 
• CMOS compatible 
• Programmable speed/power 
• Full military operation 

PRODUCT FAMILY: 

ELA61 000 
ELA62000 
ELA63000 
ELA65000 

Gales Pads 
660 48 

1400 68 
2900 96 
4500 120 

ClA 5000 SERIES (CMOS) 

• Double layer metal 
• 2 micron channel length 
• 1.2ns typo gate delay 
• 40MHz system clock rate 
• Fully auto-routed 
• 3V to 6V power supply 
• Static protected I/O 
• Military screening 
• >90% utilization of gates 

PRODUCT FAMILY: 

ClA51XX 
CLA52XX 
CLA53XX 
CLA54XX 
CLA55XX 
CLA56XX 
CLA57XX 
ClA58XX 
ClA59XX 

Gales 
640 

1232 
2016 
3060 
4408 
5984 
7104 
8064 

10044 

I/O Power 
36 4 
48 8 
64 8 
80 8 
96 16 

112 16 
128 16 
144 16 
160 16 



Plessey MEGA CELL 
PLESSEY MEGACELL 

offers the ASIC designer the 
opportunity to move to VHSIC 
gate complexities without 
losing the simplicity of gate 
array design methods. 
MEGACELL also offers 
design freedom and product 
innovation through creative 
design. 

Cell Library 
Four types of library 

elements are available giving 
functional, dynamic, and 
physical design flexibility: 

Microcells are modular size 
cells of simple logic functions 
(gates and flip-flops) similar to 
those in current standard 
logic families. 

Macrocells comprise a 
user-library of building­
blocks (e.g. 74 Series TTL) 
compiled from Microcells to 
speed up design entry. 

Paracells are cells which 
can be parameterised through 
their regular composition 
(e.g. ROM, RAM, PLA). The 
simple netlist cell code is 
auto-compiled into a physical 
entity requiring very little 
design effort for these types of 
cells. 

Supracells are large fixed­
function cells pre-designed to 
replicate or improve existing 
VLSI standard functions. 
Many standard products can 
be incorporated into the 
Supracell concept. 

Design Route 

Workstation Or Low 
Cost Graphics Entry 

Plessey Software 
• Logical Simulation 
• Timing Verification 
• Testability Analysis 
• Fault Analysis 

Para cell Assembly 
Module (PAM) 
Slllcon Compiler 

Megacell Layout Editor (MLE) 
• Plat'cmcnt 
• ROlltin,q 
• Imcnlt't!vc Al.ltoroutil1J.1 
• Bateh Autol'Outing 
• On -line ORC/IiRe 
• User Command Procedures 

Ma.kmaklng 
"'---'\.1 & Prototype 

'--.JII.-----;11 Manufacture 
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The Quality Concept 
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) that 
quality products will be produced. 

All designs conform to standard layout rules, all processes are thoroughly evaluated and all 
new piece part designs and suppliers are investigated before authorisation for production 
use. 

The same basic procedures are used on all products up to and including device packing. It 
is only then that extra operations are performed for certain customers in terms of lot 
qualification or release procedure. 

By working to common procedures all users benefit; the high reliability user gains the 
advantage of scale hence improving the confidence factor in the quality achieved, whilst the 
volume user gains the benefits of basic high reliability deSign concepts. 

Plessey Semiconductors have the following factory approvals: 
8S9300 and 8S9400 (BSI Approval No. 1053/M). 
CECC50000 and CECC90000 (Reg. No. M/0020/CECC/UK-1053/M). 
DEF-STAN 05-21 (DCl Reg. No. 1SB P01). 
Plessey Semiconductors conforms to MIL-M-38510F and is qualified to supply to 

MIL-STD-883C. 

Screening 
Different screening procedures are carried out by Plessey Semiconductors Limited, a 

brief description of the differences involved are explained in the next few pages. 

Internal Visual Method 2010 
Test Condition B 100% 

Stabilisation Bake Method 1008 
24 Hrs at Condition C 100% 

Temperature Cycling Method 1010 
Test Condition C 100% 

Constant Acceleration Method 2001 
Test condition E Y1 only. 100% 

Initial Electrical Those parameters requiring 
Delta calculations. 100% 

Burn-In Method 1015 
160 Hrs at 125°C min. 100% 

Post Burn-In Full Electrical Test to guarantee 
Electrical Test Data Sheet. 100% 
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Method 2010 
Test Condition B 100% 

Method 1008 
24 Hrs at Condition C 100% 

Method 1010 
Test Condition C 100% 

Method 2001 
Test Condition E Y1 only. 100% 

Those parameters requiring 
Delta calculations. 100% 

Method 1015 
160 Hrs at 125°C min. 100% 

Those parameters requiring 
Delta Calculations. 100% 

Method 5005 Class B 
Samples as necessary 



Visual inspect Usually 2010 2010 2010 2010 BS9400 
chips Cond B Cond B Cond B Cond A 1.2.10 Cond B 

Assemble Includes 
100 % bond 
pull 

Screen None As list Method 5004 Method 5004 BS9400 
attached Class B Class S 1.2.9 Level B 

Method 5005 
Class B 
Group A Group A 
Group B Group B 
Group C Group C 
Group 0 Grou 0 Group 0 

NOTES 
1. Visual inspection BS9400 1.2.10 Cond B is equivalent to MIL-STD-883 Method 2010 Cond B. 
2. Screening BS9400 1.2.9 Level B is equivalent to MIL-STD-883 Method 5004 Class B EXCEPT it does not include 
100% hot and cold test. 
3. Conformance testing BS9400 is similar to MIL-STD-883 Class B EXCEPT: 

Group A does not necessarily include hot and cold testing. 
Group B does include 160 hour operating life test. 
Group C does include 2000 hour operating life test and hot and cold testing. 
Group 0 only usually includes 8000 hour life test and dimension checks. 

MIL-STD-883C Class B Integrated Circuits 

Many of the ICs contained in this 
Handbook are also available from Plessey 
Semiconductors screened to MIL-STD-
883C Class B. For technical information on 
these plus other MIL grade linear and digital 
circuits, ask for our MIL-STD-883C Class B 
Integrated Circuit Handbook, Publication 
No. P.S.2162. 

13 
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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. 

FEATURES 

• Open Collector Output 

• AC Coupled Input 

CiOcK INPUT" 

Vee IOV) 

I 

NC eMS 

QUICK REFERENCE DATA Fig.1 Pin connections - bottom view 

• • • • 
Supply Voltage: -S.2V 

Power Consumption: 8SmW 

Max. Input Frequency: 2S0MHz 

Temperature Range: 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output voltage (Pins 1 and 3) 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-SsoC to +12SoC (A Grade) 

-30°C to +70°C (8 Grade) 

Vce(OV) 

• ,--- -- --- ----------, 
I I 
I I 
I 

CLOCK INPUT 8 1 OUTPUT 

CLOCKINPUT 7rl---L_-,..._..J-----t __ ,...-_j----13 OUTPUT 

I I 
I I 
L _________________ .J 

5 
Vu 

-10V 
VEE +14V 

-55°C to +175°C 
+175°C 
2.5V p-p 
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SP8600A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: VEE = -5.2V ± 0.25V Vcc = OV 
Temperature: A Grade Tamb = -55°C to +125°C 

B Grade Tamb = -30°C to +70°C 

Characteristic Symbol 

Maximum frequency (sinewave input) fmax 

Minimum frequency (sinewave input) fmin 

Power supply current lEE 

Output current loUT 

NOTES 

Value 
Units Conditions 

Min. Max. 

250 MHz Input = 400-800mV 

25 MHz Input = 400-800mV 

25 mA VEE = -5.2V 

1.65 mA 

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. 

2000 

1800 

0: 1800 TAMB = _55 cC to +125 cC 

6-

~ 
1400 

"' 1200 
a 
::> 
j 1000 .. 
:Ii 800 ... 
~ ... .. 
! 400 

HL'/ 6UAR~TEE~U1 OPERATING 1 
" WIN~OW 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

... !\., 
o 

o 
-- .,/'" 

100 200 300 

INPUT FREQUENCY (MHz) 

Fig.3 Typical input characteristics of SP8600A 

OPERATING NOTES 

1. The input 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. 
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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/~s. 
6. The input impedance varies as a function of frequency. 
See Fig. 4. 



SP8600A & B 

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

~----~--------------~--------~--~----~ 

51 

OUTPUT TO 

, _______ "..._ .... __________ 1111(-5,211) 

Fig.5 Test circuit 
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SP8600A & B 

20 

r---~--------------~---------------~ 

- --:--l 
Ok 

3 OUTPUT 

cLoc~nrt--~-"9'-------' ~
':::' 

I 
I 
I 

51 ____ J 

,U 
'-------------I>----------5.'V 

Fig.6 Biasing to prevent oscillation under no signal conditions 

,------~>-----.-----~ 

+------------~---_5.2V 

Fig.7 Interfacing to EeL and Schottky TTL 



PLESSEY Semiconductors __________________ _ 

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 II source. 

FEATURES 

• Current steered output can drive TTL or CMOS 

• AC or DC Coupled Input 

• Inputs ECl II Compatible 

QUICK REFERENCE DATA 

• Supply Voltage: -5.2V 

• Power Consumption: 85mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output voltage (Pins 1 and 3) 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-10V 
VEE +14V 

-55°C to +150°C 
+175°C 
2.5V p-p 

Vcc(OV) 

Vee (OVI 

ClOcK INPUT" 
I 

NO 

Fig.1 Pin connections - bottom view 

r -- - - - ---6·----------, 
I I 
I I 

:,: :1 ""'t M ""f M :1 1: : 
I I 
I I 
L _____ -- -~5---- _____ .J 

Va 

Fig.2 Functional diagram 

eM8 
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SP8601A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vee ~ OV, VEE ~ -5.2V ± O.25V 
Temperature: A Grade Tamb ~ -55°C to +125°C 

B Grade Tamb ~ -30°C to +70°C 

Characteristics Symbol 

Maximum frequency fmax 

(sinewave input) 

Minimum frequency fmin 

(sinewave input) 
Power supply current lEE 

Output current lOUT 

NOTES 

Value Units Conditions Min. Max. 

150 MHz Input ~ 400-800mV p-p 

15 MHz Input ~ 400-800mV p-p 

25 mA VEE ~ -5.2V 
1.6 mA 

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. 
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1,0001-+-+-++-+-+ 
'E 

i:~~~ 
i~ .~~~~~~~~~~~-=~~~~~~~~ 

Fig.3 Typical characteristic of SP8601A 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

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



SP8601A & B 

OPERATING NOTES 

Minimum load Input 
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 II levels. The inputs can 
be operated either singly or with double complementary 
input drive. 

Output Resistor Frequency 
Voltage (mV) (ohms) (MHz) 

1100 1000 120 

320 200 150 

80 50 180 

Table 1 

2. The outputs are in the form of complementary free 
collectors with 1.6mA available from them over full military 
temperature range (A grade). The outputs can be interfaced 
to ECl or Schottky TTL as shown in Figs. 6 and 7. 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. If the output load resistors are connected to OV 
then saturation will occur with resistor values greater than 
6000. 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. 

4. Input impedance is a function of frequency. See FigA. 

OUTPUT TO 

5. The input can be operated down to DC but input slew 
rate must be better than 20V //1s. 
6. All components should be suitable for the frequency in 
use. 

OUT 
OUTPUTS TO 

SAMPLING 
0.1)1 SCOPE 

SAMPLING ",-=cr----. __ r--T 
~-L __ ~Y---~~ 

SCOPE 

t---------- v .. 

Fig.S Test circuit 

750 ,--- - - --.![?:.-- -- -I, 
TTL OUTPUT 

,., 
,I 1 
I I, 

I 
INPUT--II---+-4-"'<>-------' I 

1 I 

I 1 
1.8k L _____________ ~ 

5 

1O~ 

Fig.6 Typical application showing interfacing 
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SP8601A &8 

0,1.., ... 

SP8601 !eO 

L-__ ~~ __ Jl---------+~----~ECLO~~T 

t----------S.2V 

:J,1O" 

Fig. 7 Interfacing to EeL 
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SP8602A & B 500MHz -;- 2 

SP8604A & B 300MHz -;- 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 

• ECl Compatible Outputs 

• AC Coupled Inputs (Internal Bias) 

QUICK REFERENCE DATA 

NC 

/ CLOCK ,NPUT 

20 - CLOCK INPUT 

"- INTERNAL BIAS DECOUPlING 

eMS 

• Supply Voltage: -5.2V Fig.1 Pin connections - bottom view 

• Power Consumption: 85mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

CLOCK INPUT 1 

-8V 
10mA 

-55°C to +175°C 
+175°C 
2.5V p-p 

6 OUTPUT I D'V'~E BY I : __ 
CLOcKINPUT 2'1----I ____ J --------r

1 
7 OUTPUT 

I I L ______ ? _______ --.J 
v" 

Fig.2 Functional diagram 

25 



SP8602J4A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vee ~ OV, VEE ~ -5.2V ± O.25V 
Temperature: Tamb A Grade ~ -55°C to +125°C 

B Grade ~ -30°C to +70°C 

Characteristics Symbol 
Value 

Min. Max. 

Maximum frequency fmax 500 
(sinewave input) 

300 
Minimum frequency fmln 40 
(sinewave input) 

Power supply current lEE 18 

Output low voltage VOL -1.8 -1.4 
Output high voltage VOH -0.85 -0.7 
Minimum output swing VOUT 400 

NOTES 

Units Grade Conditions Notes 

MHz SP8602 
} Input ~ 400-8oomV p-p, 

MHz SP8604 

MHz All Input ~ 400-800mV p-p 

mA All VeE ~ 5.2V 
Outputs unloaded 

V All VeE ~ -5.2V Note 4 

V All Vee ~ -5.2V Note 4 

mV All Vee ~ -5.2V 

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficients of VOH ~ +1.63mV 1°C and VOL ~ +O.34mV 1°C but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.5. 
4. Tested at 25°C only. 

f 
> 1000 

! 

'" 
8DO 

0 
::0 

600 5 .. 
::! 400 .. ... 

200 ::0 .. 
l5 0 

0 100 200 300 400 500 

INPUT FReQUENCY (MHz) 

Fig.3 Typical characteristic of SP8602 and SP8604 

-Tested as 
specified in 
table of 
Electrical 
Characteristics 

26 
FigA Typical input impedance. Test conditions: supply voltage -S.2V, ambient temperature 25° C, frequencies in MHz, 

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 input signal path is completed by 
connecting a capacitor from the internal bias decoupling, 
pin 3, to ground. 
2. In the absence of a signal 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 or2 to pin 
8). This causes a drop in sensitivity of about 100mV. 

TC SAMPLING 
SCOPE 33 

SP8602/4A & B 

3. The circuit will operate down to DC but slew rate must be 
better than 100VlJ.ls. 
4. The outputs are compatible with ECl II. 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. 

FROM GENERATOR 
INPUT 1 r~--~--~~-r ____ ~10n 4~ 
~~--------~~~~~ ~ 

FROM GENERATOR 
INPUT2 

TO SAMPLING 
SCOPE 

" 

" 

33 

INPUT o----j t----'-Qo----------, 

15k 

OUT TO SAMPLING 
10n 450 SCOPE 

L..~~h-i~ 
3.5k Uk 

~------........ --....... --- ... 
;;r;, " 

Fig.S Test circuit 

--, 
I 
I 
I 
I, t----<r-------r-<> Eel OUTPUT 

Uk 1.Sk 

'. '-----------1----------1--1--5 ... 
",rl; 

Fig.6 Typical application showing interfacing 
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PLESSEY Semiconductors __________________________________ ___ 

SP8605A & B 1000MHz 7- 2 

SP8606A & B 1300MHz 7- 2 

The SP86DS and SP86D6 are emitter coupled logic dividers 
with ECl III compatible outputs. Specified from -SsoC to 
+12SoC (A Grade), these devices feature AC coupled inputs 
and 600mV p-p clock input sensitivity. 

FEATURES 

• ECl Compatible Outputs 
• AC Coupled Inputs (Internal Bias) 

QUICK REFERENCE DATA 

Ne [ 1 

NC[ 2 

Ne [ 3 

CLOCK INPUT [ 4 

Ne [ 5 

INTERNAL BIAS DECOUPLING [ 6 

VEE [7 

'-.../ '4~ Vee (OV) 

13PNC 

12PNC 

'1 ~ OUTPUT 

10P OUTPUT 

9P Ne 

SPNC 

• Supply Voltage: -S.2V Fig.l Pin connections - top view 

• Power Consumption: 320mW 
• Max. Input Frequency: 1300MHz (SP8606) 

• Temperature Range: 
A Grade: -S5°C to +11 O°C 
(125°C with suitable heat sink) 
B Grade: O°C to + 70°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
1SmA 

-SSOC to +1SDOC 
+17SOC 
2.SV p-p 

1tt,~~R~S~L~~~ Vee (OV) 

6 1'4 

I I 
-------T--- --6---1 

I I 
DIVIDE BY I 

II J Q 10 OUTPUT 

CLOCK INPUT 4 2 I 
I L Q 110LifPij"f' 

I I 
I I 
L _______ ?, _______ ~ 

V" 

28 
Fig.2 Functional diagram 

DG14 



ELECTRICAL CHARACTERISTICS 
Supply voltage: Vee = OV, VEE = -5.2V ± 0.25V 
Temperature: A Grade Tcase = -55°C to +125°C (Note 2) 

B Grade Tamb = O°C to +70°C 

Characteristics Symbol Value Units Min. Max. 

Maximum frequency fmax 1.0 GHz 
(sinewave input) 1.3 GHz 

1.3 GHz 
Minimum frequency fmin 150 MHz 
(sinewave input) 
Current consumption lEE 100 mA 

Output low voltage VOL -1.92 -1.62 V 

Output high voltage VOH -0.93 -0.75 V 

Minimum output swing VOUT 500 mV 

NOTES 

SP8S0S/SA & B 

Grade Conditions Notes 

SP8605A,B Input = 400-1200mV p-p Note 7 
SP8606A Input = 800-1200mV p-p Note 7 
SP8606B Input = 400-1200mV p-p Note 7 

All Input = 600-1200mV p-p Note 5 

All VEE = -5.45V Note 6 
Outputs unloaded 

All VEE = -5.2V Outputs 
loaded with 4300(25°C) 

All VEE= -5.2V Outputs 
loaded with 4300(25°C) 

All VEE = -5.2V Outputs Note 6 
loaded with 430 ohms 

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°e when operating in an ambient of+125°e. 
3. The temperature coefficients of VOH = + 1 .2mV I ° e and VOL = + 0.24mV I ° e but these are not tested. 
4. The test configuration for dynamic testing is shown in Fig.5. 
5. Tested at 25°e and +125°e only (+ 700 e for B grade). 
6. Tested at 25°e only. 
7. Tested at +125°e only (+70o e for B grade). 

~ 1400~~-t--r-1--t~~3--t~--+--r~--t-~~--t-, 

!'~~~~~~~~~~~~~~7-~~~t-~~--t-, 
E 
;; 1000 
C 

'Tested as 
specified in 
table of 
Electrical 
Characteristics 

; : 
i 400 

':'~~;:EE~~~ 
o 100 200 300 400 soo 600 700 800 900 1000 1100 1200 1300 

INPUT FREQUENCY (MHz) 

Fig.3 Typical characteristic of SP8606 

THERMAL CHARACTERISTICS 

(he approximately 30°CIW 
8JA approximately 110 °CIW 

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 IJJs. 

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 
III/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. 

29 



SP860S/SA & B 

30 

Fig.4 Typical input impedance. Test conditions: supply voltage -S.2V, ambient temperature 2So C, frequencies in MHz, 
impedances normalised to SO ohms. 

BOA 
SIGNAL 
SOURCE 

MONITOR 

- ...... - ...... -- Vee OV 

--..., .......... --...... 0.-..... VEE S.2V to.25V 

Fig.S Toggle frequency test circuit 

+ 3V 

1" 50 
I-~OUTPUT 

1n 50 t-c:=:J--t1::=- OUTPUT 

VEE 2.2V 

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



LOW POWER INTERFACING 

Fig.7 Interfacing SP860S16 to ECL 10K and ECL III 

14 r-------
I 
I 

-------l 
I 
I 

SP8S0S/SA & B 

1n 4 I 
INPUT ---11---'-0--..---£ ~ _ _oI~l1~--~-~E~O~~ 

I 
I 
I 

DIVIDE 
BY2 

.1 ,---"O_......j _____ --+_BIAS I,. 
I I _________ J 430 

7 

;t'. 
430 

~----------~---~~~~ 

;r,'. 

Fig.8 Typical application showing interfacing 
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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 

• ECl Compatible Outputs 

• AC Coupled Inputs (Internal Bias) 

QUICK REFERENCE DATA 

/ CLOCk INPUT 

20 - CLOCK INPUT 

" INTERNAL BIAS DECOUPUNG 

NC 

eMS 

• Supply Voltage: -5.2V Fig.1 Pin connections - bottom view 

• Power Consumption: 80mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
10mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

I~EEJ'~~~L~~~ Vee (OV) 
3 I, :-------r---6---: 

CLOCK INPUT 1 6 OUTPUT I DIVI~E BY I : __ 
CL'5CKINPUT 21----L ____ J-----~1 7 OUTPUT 

I I 
L - - - - - _y. _______ --.J 

V" 

Fig.2 Functional diagram 
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SP8607A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vcc ~ OV, VEE ~ -5.2V ± 0.25V 
Temperature: Tamb A Grade ~ -55°C to +125°C 

B Grade ~ -30°C to +70°C 

Characteristic Symbol 

Maximum frequency (sinewave input) fmax 
Minimum frequency (sinewave input) fmin 

Power supply current lEE 

Output low voltage VOL 
Output high voltage VOH 
Minimum output swing VOUT 

NOTES 

Value 
Units Conditions Notes 

Min. Max. 

600 MHz Input ~ 4OQ-SOOmV p-p 

40 MHz Input ~ 4OD-SOOmV p-p 

1S mA VEE ~ -5.2V 

Outputs unloaded 
-1.S -1.4 V VEE ~ -5.2V Note 4 

-0.S5 -0.7 V VEE ~ -5.2V Note 4 

400 mV VEE ~ -5.2V 

1 . Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficients of VOH ~ +1.63mV 1°C and VOL ~ +O.34mV/oC but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.5. 
4. Tested at 25°C only. 

0: 
0. 1000 ...--+--+_+--+--+_+-
! 800~~~--~~~--~~~~~~~~~~~~~4-~~ 
~ 
:J 800 j .. 
:IE 400 

" .... 200 :J .. 
;!; 0 

0 

Fig.3 Typical characteristic of SP8607 A 

·jl 

'Tested as 
specified in 
table of 
Electrical 
Characteristics 

FigA 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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SP8607A & n 
OPERATING fllOTES 

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. In the absence of a signal the device will self-oscillate. 
If this is undesirable it may be prevented by connecting a 
15k resistor from the unused inputto VEE (ie pin 1 or2 to pin 
8). This causes a drop in sensitivity of about lOOmV. 

2.7k 

GENERATOR 

3. The circuit will operate down to DC butslew rate must be 
better than 1 OOV/~s. 
4. The outputs are compatible with ECL II. 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 to the outputs 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. 

INNIP~~~~ ______ ~ __ +-____ i~~----~--~~~ ____ -4~~~~lO' = 1---0 OUTP\lT 

34 

OUTPUT TO 
SAMPLING 

SCOPE 

" 

33 

OUT 
450 10n 

r---'-----4. ____ "'""" __ J"-T--i-{=::J-I1---o OUTPUT 

3.5k 

f'--------o---....... ---v" 

;;r;, " 

Fig.S Test circuit 

o--jt---,-O-----., 

---, 
I 
I 
I 

15k 440 

DIVIDE BY 
2 

1";{;, BIAS L ______ _ 

I. +----O!--------r-<l Eel OUTPUT 

1.Sk 15k 

L---------~---------!-J--•. 2V 

Fig.6 Typical application showing interfacing 



SP8610A & B 1000MHz + 4 

SP8611 A & 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 
600mV p-p (800mV p-p above 1300MHz), 

FEATURES 

• ECl Compatible Outputs 

• AC Coupled Input (internal bias) 

QUICK REFERENCE DATA 

NC[ 1 
'-./ 

Nt [ 2 

NC[ :3 

CLOCK INPUT [ 4 

NC [ 5 

INTERNAL BIAS DECOUPLING [ 6 

VEE [7 

14PVCC(DV) 

13P Nt 

12P Ne 

1tp OUTPUT 

10 iiifiPijf 

9 ~NC 

• JNC 

• Supply Voltage: -5.2V 

• Power Consumption: 380mW 
Fig,1 Pin connections - top view 

• Max, Input Frequency 1500MHz (::'r'8611 B) 

• Temperature Range: 
A Grade: -55°C to +110°C 
(125°C with suitable heat sink) 

B Grade: O°C to +125°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage -8V 
15mA 

-55°C to +150°C 
+175°C 
2,5V p-p 

Output current 
Storage temperature range 
Max, junction temperature 
Max, clock liP voltage 

-----------~k)- ------- ---, 
I I 
I I 
I I 
I I L J I 11 OUTPUT 

CLOCK INPUT 4 0------1 DIVIDE DIVIDE I 
i I BY2 J I BY2 :10 OUTPUT 

L-----~-----r,------- --- J 
INTERNAL I 

BIAS OECOUPLING VES 

Fig.2 Functional diagram 

DG14 
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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 (8 grade) = O°C to +70°C 

Characteristic Symbol Value 
Units Min. Max. 

Maximum frequency fmax 1.0 GHz 
1.3 GHz 
1.5 GHz 

Minimum frequency fmm 150 MHz 
Current consumption lEE 100 mA 

Output low voltage VOL -1.92 -1.62 V 

Output high voltage VOH -0.93 -0.75 V 

Minimum output swing VOUT 500 mV 

NOTES 

Grade Conditions Note 

SP8610A,8 Input = 400-1200mV Note 5 

SP8611A Input = 800-1200mV Note 7 

SP86118 Input = 800-1200mV Note 7 

All Input = 600-1200mV Note 5 

All VEE = -5.45V Note 6 

Outputs unloaded 
All VEE = -5.2V outputs 

loaded with 4300(25°C) 

All VEE= -5.2V outputs 

loaded with 4300(25° C) 
All VEE = -5.2V outputs Note 6 

loaded with 4300 

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°e when operating in an ambient of+125°C. 
3. The temperature coefficients of VOH = +1.2mV 1°C and VOL = +0.24mV 1°C but these are not tested. 
4. The test configuration for dynamic testing is shown in Fig.5. 
5. Tested at 25°C and +125°e only (+ 70°C for B grade). 
6. Tested at 25°C only. 
7. Tested at +125°C only (+70°C for B grade). 

1800 1--+-+-I--+-+-I--+-+-I--+-+-1r-+--+---1 

I 1400~4--+-~4--+-1--+--+-1--+-e7~ 
! 1200 ~4-r-'-'7":L-*....L",'-;;+-7~'-7~-+"'7"Ir--'o;~ 
~ > 1000 
;:: 
~ 800 

~ 600 

~ ~ 4oo~+--+~~~~~~"~~~~~~~~~~ 

'00~~;:l:E~~ o ~ _55°C (TCASE) 

o 100 200 300 400 500 600 700 800 900 1000 '100 1200 1300 1400 1500 

INPUT FREOUENCY (MHz) 

Fig.3 Typical input characteristics 

THERMAL CHARACTERISTICS 

(JJC approximately 30°C/W 
(jJA approximately 110 °C/W 

OPERATING NOTES 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

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 to ground. 

slew rate must be better than 200V / jJs. 

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 

36 

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 ohms, and a 
value of 430 ohms is recommended. Interfacing to ECl 
III/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 

.j1 

Fig.4 Typical input impedance. Test conditions: supply voltage -S.2V, ambient temperature 2So C, frequencies in MHz, impedances 
normalised to SO ohms. 

.", 
SIGNAL 
SOURCE 

MONITOR 

33 

-..--..--- Vee ov 

SOn.LINE 

'H" ~= 
'~ 

Yu=.5.2: O.25V 

Fig.S Toggle frequency test circuit 

---...... --...... - Vcc~ ·3V 

504 _~==~--~~~4r--~---, SIGNAl 
,~~­
~OUTPl1T 

SOURCE 

'n .. t--c:=J--<=- OUTPUT 

_~_-+-__ -4 __ ~ VEE - -2.2Y 

Fig.B Circuit for using the input signal about earth potential 
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SP8610111A & B 

LOW POWER INTERFACING 

Fig.7 Interfacing SP8611 series to ECL 10K and ECL 11/ 

,. r-------
I 
I 

-------l 
1 
1 

,. • 1 

INPUT--t t-~I>--I-;~_~ '--_-<>'II"', ___ ~_ EeL OUTPUT 

I 
I 
1 
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1 
I 

400 
DIVIDE 

BY4 

.--_,,<1)-1 - _____ ....... _81 •• I" 
1 :J,'. 7'--------j 430 43' 

+------------__ - ...... _ .s.2V 

::r, ,. 

Fig.8 Typical application showing interfacing 



SP8620A & B 
400MHz -;- 5 

The SP8620 is an asynchronous emitter coupled logic 
counter which provides an ECl compatible outpat when an 
external pulldown resistor is added. It requires an AC 
coupled input of 600mV p-p. 

Ne ( 1 '-./ 
14] Vee (DV) 

NC [ 2 13 J Ne 

NC [ 3 12 P INTERNAL BIAS DECOUPLING 

FEATURES 
OUTPUT [ 4 11 PNC 

• ECl Compatible Output NC [ 5 10 P CLOCK INPUT 

• AC Coupled Inputs (Internal Bias) NC [ 6 9P NC 

VEE 7 • b NC 

QUICK REFERENCE DATA 

• Supply Voltage: -5.2V 

• Power Consumption: 285mW 
Fig.l Pin connections - top view 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
15mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

Vcc(OV) 

r-------------!l~--------- -----, 
I I 

CLOCK INPUT 10 

I 
I 

I 
I 
I 
I 
L __ 

12 
INTERNAL BIAS 
DECOUPLING 

I 
I 
I 
I 
I _ ________ J 

Fig.2 Functional diagram 

4 OUTPUT 

DG14 
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SP8620A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vcc = OV, VEE = -S.2V ± 0.2SV 
Temperature: A Grade Tamb = -SsoC to +12SoC 

B Grade Tamb = -30°C to +70°C 

Characteristics Symbol Value 
Min. Max. 

Maximum frequency fmax 400 

(sinewave input) 

Minimum frequency fmin 40 
(sinewave input) 
Power supply current lEE S5 
Output low voltage VOL -1.8 -1.5 
Output high voltage VOH -0.8S -0.7 
Minimum output swing VOUT 400 

NOTES 

Units Conditions Note 

MHz Input = 4oo-800mV p-p 

MHz Input = 400-800mV p-p Note 4 

mA VEE = -5.2V Note 4 

V VEE = -S.2V (2S°C) 

V VEE = -5.2V (2S0C) 

mV VEE = -S.2V 

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficients of VOH= +1.63mV/oC and VOL= +O.94mV/oC but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.5. 
4. Tested at 25°C only. 

Ii 1200 

I>. 1000 

~ 
~ 800 

~600 .. 
~400 

~200 
i!; 

0 

t-ITAM! =-b.cL +J2S.cl r--
II II i'} 

H /': GU~ANTEED 7/ 
/ OPERATING 

~NDO~ 

I I I I I I 
't-J. 1 I I I ~ 

100 200 300 400 500 600 

INPUT FREOUENCY (MHz) 

Fig.3 Typical input characteristic of SP8620A 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

40 
FigA Typical input impedance. Test conditions: supply voltage -5.2V, ambient temperature 25° C, frequencies in MHz, 

impedances normalised to 50 ohms. 



SP8620A & 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. 

internal load of 3k at the output. The output can be interfaced 
to Eel/10K by the addition of 1.5k to the output to increase 
the output voltage swing. 
4. Input impedance is a function of frequency. See FigA. 

2. The circuit will operate down to De but slew rate must be 
better than 1 OOV /l1s. 

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

3. The outputs are compatible with Eel II. There is an 

INPUT FROM 
GENERATOR 

t--------v .. 

Fig.5 Test circuit 

14 ,------- --------, 
1 I 
1 I 
1 I 

,. 10 1 I 
INPUT o.---J 1--1r----"'<>--~ 1 

1 .,_ ..... -o::4'--.._-<l Eel OUTPUT 

I 1 
15k 1 3k I 1.5k 

I 1 
12 BIAS I 

'",l; 1------ - , ______ J 
'------------1------------1-- -5.2V 

;;;;, ,. 

Fig.6 Typical application showing interfacing 
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~~~~J!! ______________________ _ 

SP8629 
150MHz + 100 

The SP8629 is an ECl counter which provides a TTL 
compatible output, high input sensitivity and low power 
consumption. Pin compatible with DM8629, it features a 
much lower power consumption. 

FEATURES 

OUTPUT Vee ( '0 '-' sp INPUT Vee 

OUTPUT( 2 7p INPUT 

OUTPUT VEE(DV) [ 3 6p iNPUT 
INPUT VEE{OV) [ 4 sp V ZENER 

• TTLI CMOS Compatible Output 

• High Input Sensitivity 
Flg.1 Pm connections - top vIew 

• Ideal Frequency Counter Prescaler 

• On Chip Zener Diode 

QUICK REFERENCE DATA 

• Supply Voltage: 5V 

• Power Consumption: 170mW 

• Temperature Range: -40°C to +85°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (Pins 1 and 8) 
Output current 

8V 
40mA 

-55°C to +125°C 
+175°C 
2.5V p-p 

Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 
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INPUT OUTPUT 
Vee Vee 

r-----~---------------i-----~ 
I I 
I I 
I I 

CLOCK INPUT 7 I 
I 200~ 

~6 
I 
I 
I I 

L ____ ~---------------~-----~ 

INPUT VEE (OV) OUTPUT VEE (OV) 

Fig.2 SP8629 logic diagram 
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ELECTRICAL CHARACTERISTICS 

Supply Voltage: Vcc = 5.2V ± 0.52V VEE = OV 
Temperature: Tamb-40°C to +85°C 

Characteristics Symbol Value 
Min. Max. 

Maximum toggle frequency fmax 150 
sinewave input 
Minimum toggle frequency fmin 10 
sinewave input 
Power supply current lEE 45 
Output high voltage VOH 2.4 

Output high voltage VOH 2.0 

Output low voltage VOL 0.5 

Output short circuit current los -10 -40 
Internal zener voltage Vz 5.85 6.65 

NOTES 

SP8629 

Units Conditions 

MHz Input = 20D-1oo0mV p-p 

MHz Input = 600-1000mV p-p 

mA 
V Vcc = 4.68V 

10H = -400)JA 
V Vcc = 4.68V 

10H = -1.6mA 
V Vcc = 5.72V 

10L = 8mA 
mA Vcc = 5.72V 
V 

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. All characteristics above are tested at 25°C only. 

'BOa 1-+-t-t-t-++-t----1I-+-+-t-+-+-t----1--; 1800 1-+-t-t-t-++-t----1I-+-+-t-+-+-t----1--; 
0: 
II. '400 1-+-t-t-t-++-t----1I-+-+-+-+-+-t----1--; 
! 1200 ~ ~+--+-t-t-+-~-+-1I-+-~-+-+-+-+-1-; 

~ 'OOO~~~~--~~~-7~~~~~~+-+-t----1--1 

;.00¥0~~0 
i : ~R/ / /7///:=~~=:=~~~ 
,ool-+~~--~~-r~~--T-~~-'+-+-t-t--; 

'Tested as 
specified in 
table of 
Electrical 
Characteristics 

J I I I I 
a~a~~====~"~======~1O~a========~,~,,~======~,00 

INPUT FREQUENCV (MHz) 

Fig.3 Typical input charactaristics 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 Vec 
pins to a wide Vee 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 0.01)JF (C2) should be connected between the 
unused input and the ground plane 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 /)Js wi II enable the device to 
operate down to DC. The device will operate with a 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, 200M Hz. 
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. 
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SP8629 

FigA 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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Iou\ 

Fig.6 High frequency, single-ended input 

+S.2V 

Fig.5 Test circuit 

S.2V 

TTL INPUT o-___ -2rLl-....I.I!.--l 

TTL INPUT: de tiro 1m .. 

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



"y 
UNREGULATED 

'.2 

Fig.8 Use of on-chip zener diode for operation from 
unregulated supply 

SP8629 

I 

y~ .~I------------------------~Y~"~--~>-­
I 
I 
I 
I 
I 
I 

INPUT I 

P~~~~VE 9---------, 
TRIGGERED 

1"'iiiPi:iT 69--------------+-----' 

OUTPUT 
Vee 

1 ----, 
I 

200 I 

Fig.9 Input circuit diagram 

2 OUTPUT 

5k 

rm 

Fig. 10 Output circuit diagram 
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PLESSEY s..n~uctDrs ________________________________ __ 

SP8630A & B 
600MHz + 10 

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

NC [ 1 

Ne [ 2 

"-' 14 P Vee JOY) 

13 P NC 

Nt [ 3 12 P INTERNAL BIAS DECOUPLING 

FEATURES OUTPUT [ 4 "p NC 

• ECl Compatible Outputs 
NC [ 5 10 P CLOCK INPUT 

Ne [ 6 gP Ne 

VEE [ 7 .b NC 
• AC Coupled Inputs (Internal Bias) 

QUICK REFERENCE DATA 

• Supply Voltage: -5.2V Fig.l Pin connections - top view 

• Power Consumption: 350mW 
• Temperature Range: 

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

ABSOLUTE MAXIMUM RATINGS 
Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
15mA 

-55°C to +1~,(i°C 
+ 115°C 
2.5V p-p 

Yoc(oy) 

r-------------~-------------~ 
I I 
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I I 
I I 

CLOCK INPUT 10 I 
I 
I 
I 
I 

L - - 12 - - - - - - - -?,- - - - - - - - - - - _J 
INTERNAL alAS I 
D!COUPLINO VEE 

Fig.2 Functional diagram 

4 OUTPUT 
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SP8630A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vee = OV, VEE = -5.2V ± 0.25V 
Temperature: A Grade Tamb = -55°C to +125°C 

B Grade Tamb = -30°C to +70°C 

Characteristics Symbol Value 
Min. Max. 

Maximum frequency fmax 600 
(sinewave input) 
Minimum frequency fmm 40 
(sinewave input) 
Power supply current lEE 70 
Output low voltage VOL -1.8 -1.5 
Output high voltage VOH -0.85 -0.7 
Minimum output swing VOUT 400 

NOTES 

Units Conditions Note 

MHz Input = 4oo-800mV p-p 

MHz Input = 4oo-800mV p-p Note 4 

mA VEE = -5.2V Note 4 

V VEE = -5.2V (25°C) 

V VEE = -5.2V (25°C) 

mV VEE = -5.2V 

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficients of VOH = +1.63mV laC and VOL = +O.94mV 1°C but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.S. 
4. Tested at 25°C only. 

1200 

~ 
! 1000 

.5. .. BOO 
C 
:::> 

600 

~ 
:IE 4DO .. 
~ 
:::> 2DO .. 
;;!; 

Fig.3 Typical input characteristic of SP8630A 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

FigA Typical input impedance. Test conditions: supply voltage -S.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. 

internal load of 3k at output. The output can be interfaced to 
ECU10K by the addition of 1.5k to the output to increase the 
output voltage swing. 
4. Input impedance is a function of frequency. See FigA. 

2. The circuit will operate down to DC but slew rate must be 
better than 1 OOV/ I1s. 

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

3. The outputs are compatible with ECl II. There is an 
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Fig.5 Test circuit 
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1 
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1 

I 
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12 
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3k 
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I 
I 
1 
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1.Sk 

'-------------:~----------L-~5.2V 

Fig.6 Typical application showing interfacing 



PLESSEY Semiconductors __________________ _ 

SP86348 SP86358 SP86378 
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 600mV p-p and have an ECl 10K compatible inhibit input 
which inhibits the device when in the 11igh state. Both ECl 
and TTL 'carry' outputs are provided and there is a TTL reset. 

FEATURES 

• BCD Outputs TTL Compatible 

• Reset Input TTL Compatible 

• AC Coupled Input (Internal Bias) 

INTERNAL BIAS DECOUPlING [ 1 \"J 

'A' OUTPUT [ 2 

RESET [ 3 

NC [4 

VEE [5 

NC [6 

'8' OUTPUT [ 7 

'C' OUTPUT [ 8 

16 ] CLOCK INPUT INHIBIT 

15] Nt 

14 ] CLOCK INPUT 

13] Nt 

12] Vcc(OVl 

11 J TIL CARRY OUTPUT 

10 P '0' OUTPUT 

9 P Eel CARRY OUTPUT 

• TTL and ECl Compatible Carry Outputs 
D616 

• Clock Inhibit Input ECl Compatible Flg.l Pm connectIons - top VIew 

QUICK REFERENCE DATA 

• Supply Voltage: 5.2V 

• Power Consumption: 400mW 

• Temperature Range: O°C to +70°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
BCD outputs voltage 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
VEE +11V 

-55°C to +150°C 
+175°C 
2.5V p-p 

'A' OUTPUT 'S' OUTPUT Vee (OV) 'C' OUTPUT '0' OUTPUT 
, __ 2 ______ , ___ 6'~ __ 8 ______ " _______ , 

I I 
I I 
I 11 TTL CARRY OUTPUT 

I I 
~~. I INHIBIT 1 

CLOCK INPUT 14 Q I 
I I 
I I 
I "---+-H-----+-----o 9 Eel CARRY OUTPUT 

I I 
RESET 31?---~-+__----_0-------+--------' 

I 
I 

L __ -- 1 ---------1,-- -------- _______ -.J 
INTERNAL BIAS 
DECOUPLING 

Fig.2 Functional diagram 
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SP8634/5178 

ELECTRICAL CHARACTERISTICS 
Supply Voltage: Vcc ~ OV VEE ~ -5.2V ± 0.25V 
Temperature: Tamb ~ O°C to +70°C 

Characteristics Symbol Value 
Min. Max. 

Maximum frequency fmax 700 
sinewave input 600 

400 
Minimum frequency fmin 40 
sinewave input 
Power supply current lEE 90 
Clock inhibit high VINH -0.96 
voltage 
Clock inhibit low VINL -1.65 
voltage 

TTL output high voltage VOH 2.4 
(pin 2,7,8,10) 
TTL output low voltage VOL 0.4 
(pin 2,7,8,10) 

TTL output voltage (pin 11) VOH 2.4 

TTL output low voltage (pin 11) VOL 0.4 

ECl output high voltage (pin 9) VOH -0.9 -0.7 
ECl output low voltage (pin 9) VOL -1.8 -1.5 
Edge speed for correct operation tE 2.5 
at maximum frequency 
Reset on time for correct tON 100 
operation 
Reset input high voltage VINH 2.4 
Reset input low voltage VINL 0.5 

NOTES 

Units Grade Conditions Notes 

MHz SP86348 Input ~ 400-800mV 

} Note 5 MHz SP86358 p-p 

MHz SP86378 
MHz All Input ~ 400-800mV Note 7 

p-p 
mA All VEE ~ -5.2V Note 6 
V All VEE ~ -5.2V (25° C) 

V All VEE ~ -5.2V (250 C) 

V All 10kOfrom TTL Note 6 
output too +5V 

V All 10kOfrom TTL Note 6 
output to +5V 

V All 5kOfrom TTL Note 6 
output to +5V 

V All 5kOfrom TTL Note 6 
output to +5V 

V All VEE ~ -5.2V (25° C) 

V All VEE ~ -5.2V (250 C) 

ns All 10% to 90% Note 7 

ns All Note 7 

V All Note 6 
V All Note 6 

1. Unless otherwise stated the elecirical characteristics are guaranteed over full specified supply, frequency and temperature range. 
2. The temperature coefficient of VOH (ECl) ~ +1.3mV 10C and VOL ~ +O.5mV 1°C but these are not tested. 
3. The temperature coefficient of inhibit threshold voltage ~ +O.24mV 1°C but this is not tested. 
4. The test configuration for dynamic testing is shown in Fig.5. 
5. Tested at O°C and + 70°C only. 
6. Tested at +25°C only. 
7. Guaranteed but not tested. 
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~~~~~~+-+-+-+-+I-+-+~~~~ 
o~I~~~~dl~I=~I~~~~~~ 
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INPUT FREQUENCY (MHz) 

Fig.3 Typical input characteristics SP8634 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 



SP8634/5/78 

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

ov 

50~~M "-:!!:::":::J--{="=H 
MONITOR 

CUT 

7 • 

O.1:;t 

-uv 

Fig.S SP86341517 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 6Sk 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/~s. 
4. The Carry O/P is ECL II compatible but can be interfaced 
ECL III/10K by the inclusion of two resistors. See Fig. 7. 
5. The clock inhibit is compatible with ECL 1II/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 Flg.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 

CLOCK 
iNHiBiT 

CLOCK 
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1k 

CARRY 

TTL OUTPUT 

2N5771 
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Fig.6 Typical application configuration 

EeL CARRY OUTPUT ----~----- Eel II COMPATIBLE 

} 
Uk 

----..... ------ya (-6.2'1) 

Fig.7 EeL 1/1/1 OK interfacing 

,------------, 
I W ... 
I 
I 
I 
I Q 

I 

I OUTPUT 

I 
I 

I 
I 
I 

I I L ________ :::v ____ .-J 
R' 940 OHMS FOR 
'A','B' ,'C' AND 'D' OUTPUTS, 
295 OHMS FOR TTL 
CARRY OUTPUT 

Fig.S TTL output buffering for increased fan-out 

0" 
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SP8634/S/7B 

RESET INPUT ~-,IO:.;O-":.c'.c:I::.H _________________ _ 

CLOCk 

:jSEE HorE 
e _~L-__________ ~ 

D~ _~ __________________ ~~~ ____ _ 

CARRY OUTPUT (TTL) :J 
CARRY OUTPUT (ECL)~ _-'-_______ --' 

NOTE THE BCD OUTPUTS ABC AND 0 REPRESENT THE LOAD RESISTORS 

Fig.9 Timing diagram 
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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, 1'E:1 or PE2, is in the high state and by 11 
when both are low (or open circuit). 

The two clock inputs are interchangeable and either will 
act as a clock inhibit when connected to an ECl high level. 
Normally, one input is left open circuit and the other is AC 
coupled, with externally-applied bias. 

FEATURES 

• ECl Compatible Inputs/Outputs 

• AC Coupled Input (External Bias) 

QUICK REFERENCE DATA 

• Supply Voltage: -5.2V 

• Power Consumption: 260mW 

• Temperature Range: -55°C to +125°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
20mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

Vcc(OV) 

CLOCK INPUT 1 [ 1 
......., 

18 ] CLOCK INPUT 2 

CONTROL INPUT i [ • 15] Ne 

CONTROL INPun [ 3 14 J Ne 

NC [ 4 13 ~ Ne 

Vee IOVI [ • 12 JVEE 

NC [ • 11 :J DO NOT CONNECT 

NC [ 1 10PNC 

OUTPUT [ • 9 P'OUTPUT 

Fig.1 Pm connections - top view 

• 1------------,- ------------, 
I 
! 

I 
I 
I 
I 

DG16 

a OUTPUT 

I 

I • OUTPUT CONTROl. {PEl 2 I 
INPUTS ;;&'2 3 

I 
CLOCK INPUT1 1 ?'1---r")--------L---_L ___ -1 
CLOCK INPUT 2 16 I 

L _ ---------------J.--- -------- - -" ---' ,. 
Y .. 
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SP8643A 

ELECTRICAL CHARACTERISTICS 
Supply Voltage: Vee ~ OV VEE ~ -S.2V ± 0.2SV 
Temperature: Tamb ~ -SsoC to +12SoC 

Characteristic Symbol 

Maximum frequency (sinewave input) fmax 

Minimum frequency (sinewave input) fmin 

Power supply current lEE 
ECl output high voltage VOH 
ECl output low voltage VOL 
PE input high voltage V,NH 
PE input low voltage V,NL 
Clock to ECl output delay tp 
Set-up time ts 
Release time tr 

NOTES 

Value 
Units Conditions Notes 

Min. Max. 

3S0 MHz Input ~ 400-S00mV p-p 

SO MHz Input ~ 400-S00mV p-p 

6S mA VEE ~ -S.2V 
-O.SS -0.7 V VEE ~ -S.2V (2S°C) 
-1.S -1.S V VEE ~ -S.2V (2S°C) 

-0.93 V VEE ~ -S.2V (2S°C) 
-1.62 V VEE ~ -S.2V (2S°C) 

6 ns Note 6 

2.S ns Note 6 

3 ns Note 6 

I. Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficient of VOH ~ +1.63mV JOC, VOL ~ +0.94mV jOe and of Y,N ~ +1.22mV jOe but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.6. 
4. 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 + 10 is obtained. 
5. The release time tr is defined as the minimum time that can elapse between H -+ l transition olthe control input and the next l - H clock pulse 

transition to ensure that the + 11 mode is obtained. 
6. Guaranteed but not tested. 

OPERATING NOTES 

2000 

1800 

i'60 .. 0 

> .§. 1400 

w 
~ 1200 

~'00 0 

~ BOO 
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400 
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o 
o 

-'" TAMB "" -55"C to +125"C 

I--- / /: GUARANTEED/ / /: / OPERATING 
JIND~W 

I l-.l 

100 200 300 

INPUT FREQUENCY (MHz) 

Fig.3 Typical input characteristic of SP8643A 

PE1 

l 

H 

l 

H 

TRUTH TABLE FOR 
CONTROL INPUTS 

PE2 

l 

l 

H 

H 

DiviSion 
Ratio 

11 

10 

10 

10 

1--

400 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

1. The clock and control inputs are ECl III compatible. 
There is an internal pull down 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 with a 
1nF capacitor to ensure maximum noise immunity. If 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 2SoC. 

2. The outputs are compatible with ECl II but can be 
interfaced to ECl 10K as shown in Fig. 7. 
3. The circuit will operate down to DC but slew rate must be 
better than 100Vllls. 
4. Input impedance is a function of frequency. See Fig. S. 
S. All components should be suitable for the frequency in 
use. 
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SP8643A 
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CLOCK INPUT 

-1"r- -j"t-
RIN~T-'~~: ____________________________ ~I ! 

OUTPUT .-J L 
Fig.4 Timing diagram 

.j' 

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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1N4148 

,. 
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1.Sk 

Eel 10k 
OUTPUT 

L--___________ -+ ___________ -.4_-<>-__ 5.2V 

Fig.7 Typical application using ECL outputs. NB Voltage at TPI should be -1.3V at 25°C 
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PLESSEY Selniconductors __________________________________ ___ 

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 
iNhen either of the ECl control inputs. PE1 or PE2. is in the 
high state and by 11 when both are low (or open circuit). 

CLOCK INPUT 1 [ 1 

The two clock inputs are interchangeable and either will 
act as a clock inhibit when connected to an ECl high level. 
Normally, one input is left open circuit and the other is AC 
coupled. with externally-applied bias. 

\"" [ 2 CONTROL INPUTS _1 [ 
PE2 3 

NC [ • 

FEATURES 
Vee fDVI { 5 

\"../ ,. CLOCK INPUT 2 

,. NC 

14P NC 

13P NC 

12PVEE 

NC [ • 11 TTL/CMOS OUTPUT 

• ECl Compatible Inputs/Outputs 

• Open Collector TTL/CMOS Output 

• AC Coupled Input (External Bias) 

QUICK REFERENCE DATA 

• Supply Voltage Vee-VEE: 5.2V ± O.25V 

• Power Consumption: 260mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage Vee - VEE 
Output current 
Storage temperature range 
Max. junction temperature 
Open collector voltage (Pin 11) 
Max. clock liP voltage 
Max. open collector current 

BV 
20mA 

-55°C to +150°C 
+175°C 

+12V 
2.5V p-p 

15mA 

Ne [ 7 10PNC 

Eel OUTPUT ( 8 'P Eel Qij'ijijjT 

DG16 

Fig. 1 Pin connections - top view 

Vee (OY) 

• 

i -r--r===-~-==-=-=====-I=-==-=-==i=-=-===~---------~" = 
I I 
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SP8647A & B 
ELECTRICAL CHARACTERISTICS (ECl OPERATION) 

Supply Voltage: Vee ~ 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 Value Units Conditions 
Min. Max. 

Maximum frequency (sinewave input) fmax 250 MHz Input ~ 400-S00mV p-p 

Minimum frequency (sinewave input) fmm 50 MHz Input ~ 400-S00mV p-p 

Power supply current lEE 65 mA VEE ~ -5.2V 

ECl output high voltage VOH -0.S5 -0.7 V VEE ~ -S.2V (25°C) 

ECl output low voltage VOL -1.8 -1.5 V VEE ~ -5.2V (25°C) 

Clock and PE input high voltage V,NH -0.93 V VEE = -5.2V (25°C) 
Clock and PE input low voltage V,NL -1.62 V VEE = -5.2V (25°C) 
Clock to ECl output delay tp 6 ns 
Set-up time Is 2.5 ns 
Release time tr 3 ns 

NOTES 

Notes 

Note 6 
Note 6 

Note 6 

Note 7 
Note 7 

Note 7 

1. Unless otherwise stated, the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficient of VOH = +1.63mV/oC, VOL = +0.94mV 1°C and of V'N= +1.22mV/oC. 
3. The test configuration for dynamic testing is shown in Fig.6. 
4. 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 + lOis obtained. 
5. The release time t,js defined as the minimum time that can elapse between H - l transition olthe control ir ,put and the next L- H clock pulse 

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

ELECTRICAL CHARACTERISTICS (TTL OPERATION) 
Supply Voltage: Vcc = 5V ± 0.25V VEE = OV 
Temperature: A Grade Tamb = -55°C to +125°C B Grade Tamb = -30°C to +70°C 

Characteristic Symbol Value Units Conditions Min. Max. 

Maximum frequency (sinewave input) fmax 250 MHz Input = 400-800mV p-p 
Minimum frequency (sinewave input) fmin 50 MHz Input = 400-800mV p-p 
Power supply current lEE 65 mA 
TTL output low voltage VOL 0.5 V Vcc = +5.25V 

Sink current = SmA 
TTL output high voltage VOH 3.5 V Vcc = +S.OV 
Clock to TTL output tPLH 15 ns 
high delay (positive going) 

Clock to TTL output tPHL 15 ns 
low delay (negative going) 
Set-up time ts 2.5 ns 
Release time tr 3 ns 

NOTES 

Notes 

Note 3 

Note 3 

Note 3 

Note 3, 5 

Note 3, 5 

Note 4 

Note 4 

Note 4 

Note 4 

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.6. 
3. SP8647B tested at 25°C only. 
4. Guaranteed but not tested. 
5. TIL output for use up to 15MHz output frequency. Cload E 5pF. 
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Fig.3 Typical input characteristic of SP8647A 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

59 



SP8647A & B 

CLOCK INPUT 

~h~ ~b~ 
Pi INPUTlL. ... : ____________ -ll ! 

OUTPUT ..J L 
Fig.4 Timing diagram 

TRUTH TABLE FOR 
CONTROL INPUTS 

- PE2 Division PE1 Ratio 

L L 11 

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 III 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. 
If it is desirable to capacitively couple the signal source to the 
clock 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 II 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 1 OOV I~s. 
4. Input impedance is a function of frequency. See Fig. 5. 
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5. The TTL/CMOS OIP is a free collector, with an output 
riselfall 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 

INPUT FROM 
GENERATOR 

10 SAMPLING 
SCOPE 

1N4148 

91 

r-.....L.:-.....,~----'--.!!!!....,~01~ 
OUTPUTS TO 

0.1)1 SAMPLING 

L_ ...... ",..._J'---{=:::Jr-il---c=- SCOPE 

'-----1----------5.2Y 

Fig.6 Test circuit 

TTL CONTROL INPUTS 
0= ... 11 
1 =+10 

1-----------~---~-~-------------~~-·5V 

IN4148 

91 
,-----
I 

10n ,1 o--J I---r-~--'<----o--£ 

750 

I 
I 
1 

160-1 ~-+--[ 
I 
I 
1 

I 

680 

------, 
1 

I 
1 

1 

L _______ ~~~------- ___ J 

680 

TTL 
OUTPUT 

'--------------------------~~-------------------------------~ 

Fig.7 Typical application showing interfacing. NB Voltage at TPl should be 3.7V at 25° 

PIN a OR 9-

+----0 Eel OUTPUT 

~15k 
--_~--__ '.2V 

Fig.S Interfacing to EeL 10K 
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PLESSEY Semiconductors _________________ _ 

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. 

OUTPUT [ 1 

Ne [2 

'-" 14P Vee IDYl 

l3P Ne 

NC [3 12 P INTERNAL BIAS DECOUPUNG 

FEATURES OUTPUT [ 4 11 PNC 

• ECl Compatible Outputs NC [5 lOP CLO'CiINPUT 

• AC Coupled Inputs (Internal Bias) Ne [. 9P NC 

VEE [7 8 P CLOCK INPUT 

QUICK REFERENCE DATA 

• Supply Voltage: -5.2V Flg.l Pm connections - top view 

• Power Consumption: 300mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
10mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

Vcc(OV) 

1_ - - - -- -- -- ___ !'~ _____ - ---- - --I 

I I 
I I 
I I 

CLOCK INPUT 8 
I I 

1 OUTPUT 

- I 
CLOCK INPUT 10 1-
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I 
I 
I 

L_-;-..:~~:.:- ----- - - -1'-- - ---- - - - - __ -.J 
DECOUPLING Yu 

Fig.2 Functional diagram 

4 OUTPUT 

OG14 



SP8650A & B 

ELECTRICAL CHARACTERISTICS 
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 

Characteristics Symbol Value 
Min. Max. 

Maximum frequency fmax 600 

(sinewave input) 

Minimum frequency fmm 40 

(sinewave input) 

Power supply current lEE 60 

Output low voltage VOL -1.8 -1.5 

Output high voltage VOH -0.85 -0.7 

NOTES 

Units Conditions Notes 

MHz Input = 400-800mV p-p 

MHz Input = 400-800mV p-p Note 4 

mA Note 4 

V VEE = -5.2V (25°C) 

V VEE = -5.2V (25°C) 

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficients of VOH = +1.63mV 1°C and VOL = +O.94mV 1°C but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.5. 
4. Tested at 25° only. 

1200 c: 
! 1000 

S 
W 800 
Q 

" 600 

~ 
:IE 400 

" ... 
" 200 .. 
1!; 

Fig.3 Typical input characteristic of SP8650A 

*Tested as 
specified in 
table of 
Electrical 
Characteristicti 

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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SP8650A & B 

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 self-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. 

3. The circuit will operate down to DC but slew rate must be 
better than 100Vll1s. 
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. 

INPUT FROM 
GENERATOR 

10n r----·'~4---,~_1::~r_~1On .,. 
~OUTPUTTO 
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OUT SAMPLING 

L_-r;-_.r--C:450=r_-i10~ SCOPE 

~-------vu 

Fig.S Test circuit 

I 
in 8 1 

INPUT o---J I----"c>--------, 
1 
I 

10k 

DIVIDE BY 
16 

I 
I, 

o--+---o''--+4:-::-:~-o Eel OUTPUT 

'00 

"------------1----------.J---L-S.2V 

Fig.6 Typical application showing interfacing 

PIN10R4-

147 
J 

+----<> Eel OUTPUT 

~"5k 
--....... ----5 ... 

Fig.7 Interfacing to EeL 10K 



SP8655A & B 200MHz + 32 

SP8657 A & B 200MHz + 20 

SP8659A & B 200MHz + 16 

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 (8 grade). It 
has internally biased inputs. 

CLOCK INPUT 

I 

FEATURES 

• AC Coupled Inputs 

• Low Power Consumption OUTPUT 

• Open Collector Output CMOS and TIL Compatible 

/ CLOCK INPUT 

-Vee 

Fig.l Pin connections - bottom view 

QUICK REFERENCE DATA 
ABSOLUTE MAXIMUM RATINGS 

eMS 

• Supply Voltage: 5.0V 

• Powel Consumption: 50mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to +70°C (8 Grade) 

Supply voltage 
Open collector output voltage 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 
Output sink current 

8V 
12V 

-55°C to +150°C 
+175°C 
2.5V p-p 

10mA 

,-------------------------, 
I 7' v" 

I 
I 
I 

I 
--<l 4 OUTPUT 

I 
I 

CLOCK INPUT 1 I b 5 V££(OVI 

CU>CKINPUT 8L __________ _ SP8655A & 8 ___ ________ .J 

1- - - - -I,-=-=-::::;l- - - - - - - ,...--]------------,- - - -1' v" 

CLOCK INPUT 1 0-----' 
- I 

14 OUTPUT 

I 
I 
~5 Vn(OV) 

CLOCK INPUT 'o-~----' SP8657A & B 1----- ____________________ . -.J 
l ,--------------

I Ir===~ 
?2 Vee 

\-------<>4 OUTPUT 

CLOCK INPUT 1 I 
__ I 65 VEE(OV) 

CLOCKINPUT 'I-"':'" __________ SP8659A&B ___________ J 

Fig.2 Functional diagram 
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SP86ssn /9A & B 

ELECTRICAL CHARACTERISTICS 

Supply voltage: Vcc ; S.OV ± O.2SV VeE; OV 
Temperature: A grade Tamb; -55°C to +12SoC 

B grade T amb ; -30°C to +70°C 

Characteristic Symbol 
Value 

Units Conditions 
Min. Max. 

Maximum frequency (sinewave input) fmax 200 MHz Input =400 - 800m V 
Minimum frequency (sinewave input) fmin 40 MHz Input =400 - 800m V 
Power supply current lEE 13 mA Vcc= S.2SV 
Output high voltage VOH 7.S V Vcc= SV Note 4 

Pin 4 = 1.SkO to 10V 
Output low voltage VOL 400 mV Vcc = SV 

Pin 4 = 1.SkO 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.S. 
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. Cioad .,. 5pF. 

1800 

f 1600 

!. 1400 T .... '" -5S°C ... "'125°C 

w g 1200 

~ 1000 

~ ... 
i 600 

400 

j/ / ~ GUARANTEEDY / / / t / OPERATING 
WINDOW 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

... -- I 
D 

D .. 100 150 2IID 

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 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 2OOmV. 
3. The device will operate down to DC but the input slew 
rate must be better than 1ooVl~s. 
4. The open collector output will drive 3 TTL loads, and 
thus requires a suitable resistor to Vcc to maintain noise 
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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 Iowa 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 typically 10ns. 



SP865517 /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. 
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I 
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Fig.6 Typical application showing interfacing 
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SP865517 /9A & B 

Fig.7 Interfacing to TTL. Load not to exceed 3 TTL unit loads. 
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PLESSEY Semiconductors __________________ _ 

SP8660 
150MHz +- 10 

The SP8660 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 

• AC Coupled Inputs 

• Low Power Consumption 

• Open Collector Output CMOS and TTL Compatible 

QUICK REFERENCE DATA 

• Supply Voltage: S.OV 

• Power Consumption: SOmW 

• Temperature Range: -30°C to +70°C 

• 8 Lead Plastic Package 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Open collector output voltage 
Storage temperature range 
Max. junction temperature 
Output si nk current 
Max. clock liP voltage 

8V 
12V 

-55°C to +125°C 
+175°C 

10mA 
2.5V p-p 

v'" 

CLOCK INPUT 10 '-' 8 ~ CLOCK INPUT 

Vee 2 7PNC 

NC 3 6pNC 

OUTPUT 4 5 P VEE !OVj 

Fig. 1 Pin connections - top view 

~----------J-----------l 
I 
I 
I 
I 
I 

CLOCK INPUT , ,'----' 

CiOCK INPUT 8 I 

I L ___________ ,----- ______ J 

" 

VEE(OV) 

Fig.2 Functional diagram 

4 OUTPUT 

DPB 
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SP8660 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vee = S.OV ± 0.2SV VEE = OV 
Temperature' Tomb = -30°C to +70°C 

Characteristic Symbol 

Maximum frequency (sinewave input) fmax 

Minimum frequency (sinewave input) fmin 

Power supply current lee 
Output high voltage VOH 

Output low voltage VOL 

NOTES 

Value 
Min. Max. 

150 
40 
13 

9 

400 

Units Conditions Notes 

MHz Input = 2oo-10oomV 
MHz Input = 400-1000mV 
mA Vee = S.2SV 
V Vee = SV 

Pin 4 = 1.Skn to 10V Note 4 
mV Vee = SV 

Pin 4 = 1.Skn to 10V Note 4 

1. Unless otherwise stated the electrical characteristios shown above are guaranteed over speolfled supply, frequency and temperature range. 
2. The dynamic test Circuit Is shown in Fig,S, 
3. All characteristics above are tested at 25°C only. 
4. Cload 4ii SpF. 

-, ... 
TAMI" ·.~c 1M .70QC 

40CI ~~~ VjOPIRATING ~ 

/7W 

/ ... 
I 

• • 10 , .. '10 
INPUT PRIQUINCY (MHo) 

Fig,3 Typical input characteristics 

*Tested as 
specified In 
table of 
Electrical 
Characteristics 

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

FROM~ GENERATOR ,. 
TOSO.n. 

SAMPLING _ 
SCOPE 

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 +1 OV line via 
a 3.3k resistor. The output sink current must not exceed 
10mA, and the use of too Iowa value of resistor may lead to a 
loss of noise immunity, especially at low temperatures. 
5. Input impedance is a function of frequency. See FigA. 
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 shou Id be 
minimised and the load resistor kept to a minimum 
compatible with system power requirements. In tile test 
configuration of Fig. 5, the output rise time is approximately 
20ns and fall time is 10ns typically. 

1n TO 

t-'--+--r--t._--.J-t t-- S:~~ 

Fig.S Test circuit 

,. 
----i 

·5V 

~ i -----~'lc-- --~-1,1 5I'·::Mci~~':."::'~~O~~AGEI 
,I SP8680 

1 • CMOS 

" , 
I .,AS I 
, .~ I 
L - - - - - -:1-- - - - ~ 

Fig.6 Typical application showing interfacing 

----------nm --.---5V 

SP86601 1"4'-__ ~+--__ :_TT_L_ ... 

Fig.7 Interfacing to TTL. Load not to exceed 3 TTL unit loads. 
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PLESSEY Semiconductors __________________ _ 

SP8660A & B 
150MHz + 10 

CLOCK INPUT 

The SP8660A/8 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 (8 grade). It 
has internally biased inputs. 

I / CLOCK INPUT 

FEATURES 

• AC Coupled Inputs 

• Low Power Consumption I 
• Open Collector Output CMOS and TIL Compatible 

OUTPUT 

Fig. 1 Pin connections - bottom view 
QUICK REFERENCE DATA 

• Supply Voltage: 5.0V 

• Power Consumption: 50mW 

• Temperature Range: 
-55°C to +125°C (SP8660A) 

-30°C to +70°C (SP8660B) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Open collector output voltage 
Storage temperature range 
Max. junction temperature 
Output sink current 
Max. clock liP voltage 

8V 
12V 

-55°C to +150°C 
+175°C 

10mA 
2.5V p-p 

r----------J----------- l 
I I 

I : 
I 
I I 
I I 

ClOCK INPUT 1 I \ 
Ci:Oci( INPUT " I I 

I 
L - - - - - - - - - -1'- - - - - - - - - - - j 

Va(OV) 
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Fig.2 Functional diagram 

4 OUTPUT 
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ELECTRICAL CHARACTERISTICS 

Supply voltage: Vce = 5.0V ± 0.25V VEE = OV 
Temperature: A grade Tamb = -55°C to +125°C 

B grade Tamb = -30°C to +70°C 

SP8660A & B 

Characteristic Symbol Value Units Conditions Notes 
Min. Max. 

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= 5.25V 
Output high voltage VOH 7.5 V Vcc= 5V 

Pin 4 = 1.5kO to 10V Note 4 
Output low voltage VOL 400 mV Vcc = 5V 

Pin 4 = 1.5kO 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 stIown in Fig.5. 
3. Above characteristics are not tested at 25°C (tested at low and high temperature only). 
4. Cload ~5pF. 

1800 

TAM. ~ ·30"C and +70"C 

0G~Ako0 OPERATING 
/WINOOW 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

-0 
so 100 150 

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 will operate down to DC but the input slew 
rate must be better than 100V/jJs. 
4. The open collector output will drive 3 TIL 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 Iowa 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 re.3istor kept to a minimum 
compatible with system po'ver requirements. In the test 
configuration of Fig. 5, the o~tput rise time is approximately 
20ns and fall time is 10ns typically. 
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SP8660A & B 

.j' 

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 



SP8660A & B 

I ~"2k 
5V 

SP8660 I- TIL 

Fig. 7 Interfacing to TTL. Load not to exceed 3 TTL unit loads. 
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PLESSEY Semiconductors __________________ _ 

SP8665B 1000MHz + 10 

SP8668B 1500MHz + 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. 

12 INTERNAL BIAS DECOUPUNG 

FEATURES 

• ECl Compatible Output 
• AC Coupled Input 
• Clock Inhibit Input 

QUICK REFERENCE DATA 

• Supply Voltage: -6.8V 
• Power Consumption: 500mW 
• Temperature Range: O°C to +70°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage -8V 
20mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

INTERNAL Ycc(OV) 

n M 
BIAS DECOUPLING 1 

1- - - - - - - - - - - -
I 
I 
I 
I 
I 

CLOCK INPUT 100-
1 
----' 

I 

OUTPUT 4 

10 CLOCK INPUT 

8 CLOCK INHIBIT 
'--------' 

Fig.1 Pin connections - top view 

CLOCKINHIBIT8 L ______ -- _ -1'- _____ - - ___ ...1 

v" 

Fig.2 Functional diagram 
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SP866S/8B 

ELECTRICAL CHARACTERISTICS 

Supply voltage: Vee = OV VEE = -S.BV ± 0.3V 
Tamb (8 grade) = O°C to +70°C 

Characteristic Symbol Value 
Min. Max. 

Maximum frequency(sine wave liP) fmax 1.0 

1.S 
Minimum frequency(sine wave liP) fmin 1S0 
Current consumption lEE 105 
Output low voltage VOL -1.B7 -1.S 
Output high voltage VOH -0.B7 -0.7 
Minimum output swing VOUT 500 
Clock inhibit high threshold voltage V,NBH -0.96 
Clock inhibit low threshold voltage V,NBl -1.S2 

NOTES 

Units Grade Conditions Notes 

GHz SP86658 Input = 4OD-1200mVp-p Note S 
GHz SPB66B8 Input = 6OD-1200mVp-p Note S 
MHz All Input = 600-1200mVp-p NoteS 
mA All VEE = -S.BV NoteS 
V All VEE = -S.BV (2S0 C) 
V All VEE = -S.BV (2S0 C) 

mV All NoteS 
V All VEE = -S.BV (25° C) 

V All VEE = -S.BV (25° C) 

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.S. 
3. The temperature coefficient of VOH = + 1.3mV 1°C and VOL = +O.5mV 1°C but these are not tested. 
4. The temperature coefficient of VINB = +O.BmV 1°C but this is not tested. 
5. Tested at 25°C and 70°C only. 
6. Tested at 2Soe only. 

'''D~+--+-+-+-+-TAMB ==O°Cto +70~C --1-+--+--+-+---1 

f 1400 

i 1~~~~~~~~~~~~~~~~-~~~~~ 

r: 
~ 600 

~ 4OO~~-+-~~~~~~-r~~~-r~-+-~-4~ 

2DDDI:l:f:EfHfHE::J:TI 
o 100· 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1SOD 

INPUT FREQUENCY (MHz) 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

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

CLOCK 
INPUT 

OUTPUT------------I 

,----____ -D.96V 

;.-__________ ".75V 

-1.BOY 

Fig.4 Timing diagram(N.B. output waveform is asymmetric) 
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SP8665/8B 

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 
III/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 s' .... nals with a 
1 nF 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 II, but can be 
interfaced with ECL III/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 200VlIJs or greater. 

Fig.5 Typioal input impedance. Test conditions: supply voltage -6.8V, ambient temperature 25° C, frequencies in MHz, impedances 
normalised to 50 ohms. 
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-TO 
SAMPLlNQ 

ICOPI! 

51 ... 

p.-,-C=:J--i t-:-i:=. 

Uk 

--.... --___ v .. 

Fig.6 Test circuit 

---"'II-!:P~IN.!.' -{~="::J---t---O EeL 10K lIP 
SP86&5/B 

U,·4k 
--.... -v .. 

Fig. 7 SP8665/8 to fECL 10K interface 

TO 10", 
SAMPLING 

SCOPE 



'" 10 1 -1 .......... --"'<>----<.-( 

2.4k 

15k 

I ;;r; L ____ _ 
7 

V" L-__________ ---..--+-'""-________ +_ -6.BV 

Fig.B Typical application showing interfacing 

SPS66S/SB 
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PLESSEY Selniconductors ____________________________________ __ 

SP8670A & B 
600MHz + 8 

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 

• ECl Compatible Outputs 

• AC Coupled Inputs (Internal Bias) 

QUICK REFERENCE DATA 

OUTPUT [ , 

Nt [ 2 

Ne [ 3 

OUTPUT [ 4 

Nt [ 5 

Ne [ 6 

VEE [ 7 

'-./ 
14 Vee (OV) 

13 NC 

12 INTERNAL BIAS DECOUPLlHG 

11 JNC 

10 CLOCK INPUT 

9 NC 

8 1 CLOCK INPUT 

OG14 

• Supply Voltage: -5.2V Fig.1 Pin connections - top view 

• Power Consumption: 300mW 

• Temperature Range: 
-55°C to +125°C (A Grade) 

-30°C to + lO°C (B Grade) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

-8V 
10mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

Vee (OV) 

,-- - - - - - - - - J'~ - - - - - - - - - - r 
1 I 
I I 

CLOCK INPUT 8 
1 :---1 Q 

DIVIDE BY DIVIDE BY I DIVIDE BY I 
2 2 2 I 

Q 

1 

CLOCK INPUT 10 
I I 
I 1 

1 I 
L __ -- ------ ---- ______ 1 
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12 
INTERNAL BIAS 

DECOUPUNG 

Fig.2 Functional diagram 
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SP8670A & B 

ELECTRICAL CHARACTERISTICS 
Supply voltage: Vee = OV, VEE = -5.2V ± 0.25V 
Temperature: A Grade Tamb = -55°C to +125°C 

B Grade Tamb = -30°C to +70°C 

Characteristics Symbol Value 
Min. Max. 

Maximum frequency fmax 600 
(sinewave input) 

Minimum frequency fmln 40 
(sinewave input) 
Power supply current lEE 60 
Output low voltage VOL -1.S -1.5 
Output high voltage VOH -0.S5 -0.7 
Minimum output swing VOUT 500 

NOTES 

Units Conditions Notes 

MHz Input = 400-S00mV p-p 

MHz Input = 400-S00mV p-p Note 4 

mA VEE= -5.2V Note 4 

V VEE = -5.2V (25° C) 
V VEt'. = -5.2V (250 C) 

mV VEE = -5.2V 

1. Unless otherwise stated the electrical characteristics shown above are guaranteed over specified supply, frequency and temperature range. 
2. The temperature coefficients of Voo = +1.63mV 1°C and VOL = +O.94mV 1°C but these are not tested. 
3. The test configuration for dynamic testing is shown in Fig.5. 
4. Tested at 25°C only. 

Fig.3 Typical input characteristic of SP8670A 

11 

*Tested as 
specified in 
table of 
Electrical 
Characteristics 

Fig.4 Typical input impedance. Test conditions: supply voltage -S.2V, ambient temperature 2SoC, frequencies in MHz. 
normalised to SO ohms. 
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SP8670A & B 

OPERATING NOTES 

1. The clack inputs (pins 8 and 10) can be driven single­
ended .or differentially and shauld be capacitively caupled 
ta the signal Saurce. The input signal path is campleted by 
cannecting a capacitar fram the internal bias decaupling, 
pin 12, ta graund. 
2. If na signal is present the device will self-oscillate. If 
this is undesirable it may be prevented by cannecting a 
10k resistar fram .one .of the inputs ta VEE. This will reduce 
the input sensitivity by approximately 100mV. 

3. The circuit will .operate dawn ta DC but slew rate must be 
better than 1OOVljJs. 
4. The .outputs are campatible with ECl II. There is an 
internal laad .of 4k at each .output. The .output can be 
interfaced ta ECl 10K by additian .of twa resistars. 
5. Input impedance is shawn in Fig. 4. 
6. All campanents shauld be suitable far the frequency in 
use. 

~~--______ ~i~ __ ~r---~~--~ __ ~~==J--i'O' ~~JR~~'6~ ---- ~ OUTPUT TO 
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SAMPLING 

L __ -r;-__ .r----L:=:J--;10~ SCOPE 

~------------- v" 

Fig.5 rest circuit 

--, 
1n 8 1 

INPUT o-----J 1----"0-----------.., 
1 

I 
I 
I, 

~--+---<>"--+_L __ h--o Eel OUTPUT 

Uk 

L----------------------t-__________________ -1 ______ L -S.2V 

;;;;, ,. 

Fig.6 Typical applicatian shawing interfacing 

PIN10R4~ 

+----0 Eel OUTPUT 

-----+------S.2V 

Fig. 7 Interfacing to EeL 10K 



PLESSEY SMnlcanduclors ________________________________ ___ 

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 
frequency counters and other instrumentation. 

Ne [ 1 

NC [ 2 

'-" 
" Vee (OV) 

13 J Ne 

Ne [ 3 " P INTERNAL BIAS DECDUPLING 

FEATURES OUTPUT [ 4 11] Ne 

• ECl Compatible Output Ne [ 5 10 CLDCK INPUT 

• AC Coupled Input NC [ • • NC 

• Clock Inhibit Input VIE [ 7 8 CLOCk INHIBIT 

QUICK REFERENCE DATA 

• Supply Voltage: -6.BV 
Fig. 1 Pin connections - top view 

• Power Consumption: 475mW 

• Temperature Range: O°C to +70°C 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage -8V 
20mA 

-55°C to +150°C 
+175°C 
2.5V p-p 

Output current 
Storage temperature range 
Max. junction temperature 
Max. clock liP voltage 

Vcc(OV) 

,----------k----------, 
I I 
I I 
I I • OUTPUT 

I 
INTERNAL I 

BIAS DECOUPLING 12 II _~::rl---' 
CLOCK INPUT 10 I" : 

CLOCK INHIBIT 8 I I 
I I 

L----------f----------~ 
v .. 

Fig.2 Functional diagram 

DG14 
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SP8678B 

ELECTRICAL CHARACTERISTICS 
Supply lIoltage: Vcc = OV Vee = -6.8V ± 0.3V 
Tamb (8 grade) = O°C to +70°C 

Characteristic Symbol 
Value 

Units Conditions Notes 
Min. Max. 

Maximum frequency (sinewave input) fmax 1.5 GHz Input =600 - 1200mV p-p Note 5 

Minimum frequency (sinewave input) fmin 150 MHz Input =600 - 1200mV p-p Note 6 

Current consumption lee 95 mA VEE= -6.8V Note 6 

Output low voltage Val -1.87 -1.5 V VEE= -S.8V(25°C) 
Output high I(oltage VOH -0.87 -0.7 V VEe= -S.8V(25°C) 
Minimum oytput swing VOUT 500 mV Note 5 
Clock inhibit high threshold voltage V,NBH -0.96 V VEE= -S.8V(25°C) 
Clock Inhibit low threshold voltage V,NBl -1.S2 V Vee= -S.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 VOH= +1.3mV/oe and VOL= +0.5mV/oe but these are not tested. 
4. The temperature coefficient of V,NS = +O.8mV /oe but this is not tested. 
5. Tested at 25°C and 70°C only. 
6. Tested at 25°C only. 

,ooor-+-+-i-+-+--: 

1 1400 

g '200r-40~~~r-~~~--7-~~~--~~~-1~ -Tested as 
specified in 
table of 
Electrical 
Characteristics 

r= 
~ aoo 

i m~t-+-~~~~~~~~~~~~+-~ 
,00~t-~t'f=+=+=+=+=+=4=4=~~~~1 

Q '00 300 400 SOD 600 70CI 800 900 1000 11011 1200 1300 1400 1500 

INPUT FREQUENCY (MHz) 

Fig.3 Typical input characteristics 

CLOCK 
INPUT 

~~;~----------------, 

O~~T------------------~ 

r--------------------- ..... v 

-1.82V 

i------------------------ -o.75Y 

-1.6OV 

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 
III/10K using a common OV. A 6k pulldown resistor is 
included on the chip. The input should be left open to DC 

84 

when not in use, but should be bypassed for RF signals with a 
1 nF 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 II, but can be 
interfaced with ECl III/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 butthe inputslew rate must 
be 200VlJ.ls or greater. 



SP8678B 

Fig.5 Typical input impedance. Test conditions: supply voltage -6.BV, ambient temperature 25°C, frequencies in MHz, impedances 
normalised to 50 ohms. 

51 20n 

~---C:=J----ll----c:=:: • 

--....... ---~---v" 

Fig.6 Test circuit 

-------l!P~IN~4~{:~=~==~-~-~ I ~ Eel 10K liP 
SP8678 

--.... 
2.4k 

---+---v .. 

Fig.7 SP8678 to ECL 10K interface 

T05Dn 
SAMPLING 

SCOPE 
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SP8678B 
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~; 
~~ r---~--- ----~ 

(Eel) I INHIBIT arr- I 
1 .. I 

1 1 47 -r ...... r--""~O I_.....,V._' l ~--¢"-C=::J-1>-- O~;P~T 
1 
1 
I 

.AI< 

I 
__ ..J 

1 
;;;;, L ____ --- ,-

L-__________ ... .:.:V'::... --------.... ·UV 

;;;;"n 

Fig.8 Typical application showing interfacing 




























































































































































































































































































































































































































































































































































