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SP8740 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage vee - VEE 
Input voltage, PE inputs 
I nput voltage, CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +SV 
OV to Vee 
2V peak·to·peak 
20mA 
+150°C 
_55°C to +150°C 

ELECTRICAL CHARACTERISTICS 

PE inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test conditions (unless otherwise stated) 
T,mb: 'A' grade -55 'C to +125'C 

'B' grade 0 C to + 70'C 
Supply voltages: Vee = +5.2V ±0.25V 

VEE = OV 
Clock input voltage: 400mV to SOOmV (p.p) 

Characteristic 
Min. 

Max i/p frequency 300 
Min i/p frequency 
Min. slew rate for square wave input 
Propagation delay 
(clock i/p to device o/p) 

PE input reference level 
Power supply drain current 
PE input pulldown 
Resistors 
Clock i/p impedance 
li/p to i/p ref low frequency) 

Value 
Typ. 

d 

+3.9 
45 

4.3 

400 

Fig. 3 Test circuit 

Max. 
Units Conditions 

MHz Vee = +5.2V 
40 Sinewave Input 

100 V/jJ.s 

ns 
V Vee '= +5.2V. 25·C 

60 mA Vee = +5.2V. 25°C 

Kn 

n 



APPLICATION NOTES 

When operating the SP8740 in a synthesiser loop at 
300M Hz, the delay time through the programmable divider 
controlling the SP8740 is approximately 13ns. As we 
believe that this delay would be a severe problem with TTL, 
we strongly recommend the use of ECL. 

O/P} 
47 

eel 101< liP 

'·SIt 

VEE 

Fig. 4 

The simple passive interi'ace from the output of the 
SP8740 into ECl 10K logic is defined in Fig. 4. 

If TTL is required, the inputiriterface to the PE pins, 
and the output of the SP8740 into TTL, is shown in Fig. 5. 

---r---~r----------VCCI"'5VI 

'10 J 

INil4 

TO 
lTll/P 

910 21.0 

-----~'-----4----J..-..,.EE ov 

Fig. 5 

[==~-r=~~~~~lll~~~~~=t---oCONTROL lIP 

'50 

--~------~------~--VEE 

Fig. 6 Divide by 10/12. Control loop delay 
time approximately 33 ns 

• EeL 10k 

SP8740 
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• P1essey 
SemicOnductors 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8741A&B 
AC COUPLED UHF PROGRAMMABLE DIVIDERS 300 MHz -;- an 

The SP8741 A; B & M are high speed programmable 
+617 counters operating at an input frequency of up to 
300 MHz over the temperature ranges -55°C to +125°C, 
O°C to 70°C,. 

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

The division ratio is controlled by two PE inputs, The 
counter will divide by 6 when either input is in the high 
state, and by 7' when both inputs are in the low state, 
These inputs are compatible with standard ECl 10K inputs 
and have the same temperature characteristics, Both inputs 
have nominal 4,3kn internal pulldown resistors, 

The true and inverse outputs are compatible with 
standard ECl II outputs, They may be used to drive ECl 
10K circuits by the inclusion of two resistors as shown in 
Fig,4, 

When using the device as a divide-by-six prescaler the 
inverse output (o/p) should be connected to a PE input. 

Clock 0 1 O2 0 3 Pulse 

1 l H H 
2 l l H 
3 H l H 
4 l H l 
5 l l l 
6 H l l 
7 m: =[= :KJ-I-Extra state 

Table , Coun t sequence 

PE, PE2 
Diy 

Ratio 

L l 7 
H l 6 
l H 6 
H H 6 

Table 2 Truth table for control inputs 

~-
Clock ilp [ 1 16 I/PRH 

PEl (1 
" 

NC 

PE2 f3 " NC 

NC ( , '3 NC 

Vee (~ " V" 
NC , 

" NC (donOI connect) 

NC 7 " NC 

o/plQ]1 [8 , O/PIQ3) 

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE 
CONNECTED TO VEE; THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. DC16 DG16 

Fig. 1 Pin connections 

Fig. 2 Logic diagram 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55°e to +125°e 
'8' Grade ooe to + 70 0 e 

II Self Biasing CP Input 
,. Wide Input Dynamic Range 
III Control Inputs ECl 10K - Compatible 
• low Propagation Delay 
II True and Inverse Outputs Available 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltag~Vee - VEEI 
Input voltage, PE inputs 
Input voltage, CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +8V 
OV to Vee 
2V peak-to-peak 
20mA 
+150°C 
_55°C to +150°C 



SP8741 

ELECTRICAL CHARACTERISTICS 

fie inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test conditions (unless otherwise stated) 

T.mb: 'A' grade -55'C to +125'C 
'S' grade O'C to + 70'C 

Supply voltages: Vee = +5.2V ±0.25V 

VEE = OV 
Clock input voltage: 400mV to 800m V (p.p) 

Characteristic 
Min. 

Max i/p frequency 300 
Min i/p frequency 
Min. slew rate for square wave input 
Propagation delay 
(clock i/p to device o/p) 
fiE input reference level 
Power supply drain current 
fiE input pulldown 
Resistors 
Clock i/p impedance 
(i/p to i/p ref low frequency) 

GENERATOR 

APPLICATION NOTES 

"'} " 
Eel 10k liP 

's. 

'" 

Fig. 4 

Value 
Typ. 

4 
+3.9 
45 

4.3 

400 

Fig, 3 Test circuit 

Max. 
Units Conditions 

MHz Vee = +5.2V 
40 Sinewave Input 

100 V/lls 

ns 
V Vee = +5.2V, 25°C 

60 mA Vee = +5.2V, 25°C 

Kn 

n 

o~,==== r' ---- - ':,.l.,-,PlING 

SCOPE 
~Ofl liP 

--~-----._ ...... --------VCC(t5V) 

~==----__':>TOTll 

lNi14 

SP,6.l.O/I/2/) 
TO SINGLE 
ntl'l" 

240 

.---l----lk--vee 0\1 

Fig. 5 
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202 

r-----------oo'e 

I,Sk '-Sk 

~"_ _______ ~ ______ __'_v" 

Fig. 6 Oivide-by-12114. Control loop delay time approximately 
40m. 

r-----------------oCONIROL liP 

H....---+---o OfP 

'" 
-~ ________ ...J...._v" 

Fig. 7 Oivide-by-12113. Control loop delay time approximately 
30m using SP7034. 

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

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

If TTL is required, the input interface to the PE pins, 
and the output of the SP8741 into TTL, is shown in Fig. 5. 



• Plessey 
Semiconductors SP 8000 SERIES 

HIGH SPEED DIVIDERS 

SP8743B&M 
AC COUPLED UHF PROGRAMMABLE DIVIDER 500 MHz +8/9 

The SP8743M and 8 are high speed, programmable .;- 8/9 
counters operating at an input frequency of up to 500M Hz 
over the temperature ranges _40°C to +85°C and O°C to 
70° C respectively. 

The clock input is biased internally and is coupled to the 
signal source by a capacitor. The input signal path is 
completed by an input ref~rence decoupling capacitor 
which is connected to ground. 

The division ratio is controlled by two PE inputs. The 
counter will divide by 8 when either input is in the high 
state and by 9 when both inputs are in the low state. These 
inputs are compatible with standard ECl 10K inputs and 
have the same temperature characteristics. 80th inputs have 
nominal 4.3kn internal pulldown resistors. 

The true and inverse Olltputs are compatible with 
standard ECl II outputs. They may be used to drive 
ECl 10K circuits by the inclusion of two resistors·as shown 
in Fig. 4. 

When using the device as a divide·by-eight prescaler the 
inverse output (o/p) should be connected to a i'e input. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage, IVee - VEE I 
Input voltage PE inputs 
Input voltage CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +8V 
OV to Vee 

2V pop 
20mA 

+150°C 
_55°C to +150°C 

CLOCK liP [ t I~p liP REF 

PEl [2 ,\ 

P-E2 [\ " 
[, 'J 

Vee [ ~ '2 VEE 

[ , II ~ Nt 100 NOT CONNECT 

[ 7 "p 
OiPCQ41 ( 8 9~ M,dc] 

NOTE: UNUSED PINS (EXCEPT 8. 9 and 11) MAY BE 
CONNECTED TO VEE: THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

DG 16 
DC 16 

Fig. 1 Pin connections 

FEATURES 

• 
• • • • • 

Operating Temperature Range: 
ooe to 70 0 e ('6' grade) 
-40 oe to +.85°e ('M' grade) 

Self Biasing Clock Input 
Wide Input Dynamic Range 
Control Inputs ECl 10K Compatible 
low Propagation Delay 
True and Inverse Outputs Available 

Fig. 2 SP8743/ogic diagram 
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SP8743 

Count Sequence 

0, 02 03 C4 

L H H H 
L L H H 
H L L L 
H H L L 
L H H L 
L L H L 

[1-= -I- -L-=BJ-
H L L H 
H H L H 

ELECTRICAL CHARACTERISTICS 

PE inputs - ECl 10K compatible 
Outputs - ECl II compatible 

Test Conditions (unless otherwise stated): 

Extra state 

TAMBO'Cto .,-70·C ('S'grade) -40'Ctg + 85'C ('M'grade) 
Supply Voltage Vee = +5.2V ± 0.25V VEE = OV 
Clock Input Voltage 400mV to 800mV p.p 

Valull 
Characteristics 

Min. Typ, 

Max. i/p frequency 500 
Min. i/p frequency 
Min. Slew rate for square wave input 
Propagation delay (ciock i/p to device o/p) 4 
PE input reference level +3.9 
Power Supply drain current 45 
PE input pulldown resistors 4.3 
Clock i/p impedance 400 
(i/p to i/p ref. low freq.) 

Division Ratio 

9 8 8 .8 

PEl L L H H 
PE2 L H L J.f 

Units Conditions 
Max. 

MHz Vee = +5.2V 
40 Sinewave Input 
100 V//J.s 

ns 
V Vee = .+5.2V. 25°C 

60 mA Vee = +5.2V, 25°C 
kn 
n 

,-------t---t---r--(vcC" 0 H) 

'" 
0"''''0' <l-"'1f 6cf8 PAD 

10 SAMPL'NG ~ 
SCOPE 1/1" 

1) l) 

" 

20 4)0 

Fig. 3 Test circuit 

S"'h4Pll~G 

SCOPE 
!lOI\ III" 



APPLlCAT!ONS INFORMATION 

Interfaces 

OIPl 47 

1'5k 

VEE 

Fig. 4 

Eel 10M 
I/P 

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

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

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

alP 

'""l lN914 

91' 

SP8743 

Fig. 5 

SPS74) 

O/P 

1 

~ 2'<57" 

'-.!:> 0' sen: 

IN9!/" rT~ liP 

24' 

Sub-Systems 
Fig. 6 SP8743 OIP to TTL liP. Total delay from SP8743 clock liP 

to Schottky gate OIP = 15ns typical. 

CONTROL 
I/P 

r--t------------<> OIP 

47 

'" 
-~~-------....... -VEE 

.. Eel 'O~ 

Fig.l A -;. 32/33 application. Control loop delay time appro)/. 56ns. 

CONTROL 
I/P 

--

I, , 

~o a I I SP8?43 r- * alP 
SP1034 ~~ 

" 47 

I t--

1·5k '" 
--~YEE 

* Eel II 

Fig.8 A~16117 application. Control loop delay time approx. 24ns using SP1034 205 
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GDPLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8755A & B 
1200 MHz + 64 PRESCALER 

FEATURES 

• DC to 1200MHz 

• -55UC to +1250 C temperature range 

• TTL compatible output 

QUICK REFERENCE DATA 

• Supply voltage 5V ±0.25V 

• Power consumption 270mW typ_ \no load) 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage VCC - VEE OV to +10V 

Input voltage, clock inputs 2_5V Pop 

Output current +30 mA to -30 mA 

Operating junction temperature 

Storage Temperature 

OPERATING NOTES 

The Input is terminated by a nominal 400Sl and 
should be AC coupled to the signal source. I nput power 
to the device is terminated to ground by the decoupling 
capacitor on the teference pin. Input coupl ing and 
reference decoupling capacitors should be of a type 
suitable for use at a frequency of 1GHz. 

If the device is required to operate with a sinewave 
input below 100MHz, then the required hysteresis may be 
applied externally as shown in Fig. 5. Large values of 
hysteresis should be avoided as this will degrade the input 
sensitivity of the device at the maximum frequency. The 
divide by 64 output is designed to interface with TTL 
which has a common VEE (ground). The specified fan-out 

of 3 standard TTL inputs may be increased to 6 standard 
or 5 high power/Schottky inputs at a logic zero level of 
0.5V. At low frequency tne output wiil cnange when the 
ck,ok input chanaes from a low to a high level. 

The deVice may ue op~ratea aown to very lOW 

frequencies if a square wave input is applied with an edge 
speed of greater than 200V /Ils. 

7 V" , • V" 

UHF INPUT [ 10 

, OUTPUT 

REF.l 12 

REF.2 13 , V" 

~vcc 

Fifl. 1 Pin connections 

UHF lIP 

Fig. 2 Typical application 

DG14 
OC14 

TTlOIP 



ELECTRICAL CHARACTERISTICS 
Test conditions (unless otherwise stated): 

Supply voltage Vee 

Input signal amplitude 

4.75V to 5.25V 

400mV to 1.0V (f < lGHz) 

SP8755 

600mV to 1.2V (lGHz"-t<'1.2GHz) 

Ambient temperature ·300 e to + 700 e (SP8755B) 
.550 e to +1250 e (SP8755A) 

Characteristics 

Supply current 

Max. input frequency 

Min. input frequency 

Min. slew rate 
(with square wave input) 

Output voltage level (high) 

Output voltage level (low) 

s" ... P\,ING SCOPE 
~1'IJ1P 

0·0·'" 

Value 

Min. Typ. 

54 

1200 

2.5 I 
i 

I : 

* Only one generator shou.ld be connected to either the VHF 
or UHF inputs. The input not in use may be left open circuit. 
All capacitors are lnF unless otherwise stated. 

Fig. 3 AC Test Circuit 

Max. 

75 

100 

200 

4.5 

0.4 

Units 

rnA 

MHz 

MHz 

V//lS 

V 

V 

.... HF INPUT 

UHF INPUT 

Conditions 

600mV pk·pk sine wave input 

Vee = 5.0V 

5mA current into pin 4 

CONTROL 
INPUT 

TTL OIP 

*Connections to these pins should be made to have the 
minimum series inductance. Capacitors should be of a type 
suitable for use at 1 GHz. 

For single input operation leave pins 8 and 14 open circuit. 

Fig. 4 Application Circuit 

Capacitors are 1 of unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired. 
For 50 mV hysteresis R 1 = 36kn R2 = DO 

For 100 mV hysteresis R 1 = 18kn R2 = 18kn 

Fig. 5 Wideband Operation 
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• Plessey 
Semiconductors 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8760 B&M 
GENERAL PURPOSE SYNTHESISER CIRCUIT 

The SP8760 is a multi-function device for use in 
phase-lock-loop systems. It contains a crystal oscillator 
maintaining circuit. followed by a divide-by-four stage; 
a digital phase/frequency comparator; and a two­
modulus divider programmable to divide by 15 or 16. 

It may be used with a prescaler to phase-lock single 
frequency transmitters or receivers in the HF. VHF or 
UHF bands. 

The addition of an MaS/CMOS programmable plus 
fixed divider will generate a complete frequency synthe­
siser. The maximum frequency requirementofthecontrol 
device is only 1 MHz. enabling complex functions to be 
performed using LSI technologies. With suitable pre­
scalers. the controlled frequency source may extend 
into the IGHz region. 

The SP8760 is available in two temperature grades: 
O'C tol 70C (,B' grade) and -40C to I 85 'C (,M' 
grade). 

FEATURES 

• • • • 
• • 

TTL/MOS Compatible Inputs and Outputs 
Low Power Consumption «250mW Typ) 
Minimum External Components 
Voltage Pump Outputs on Phase/ 
Frequency Comparator 
Zero Phase Difference Pulses <30nSec 
Crystal Oscillator Stability -I- 5 ppm at 
4MHz. O"C tol 70"C 

• Crystal Oscillator Interfaces with SL680 for 
Very High Stability Applications 

INPUT ,.: 

outPU1"O 

I I 
I 

INPUT A,' 

". COMP outPUT 'c' (~ ".. COMP INPUT 'A' 

<I COMP OUTPUT '0 ; , I </I caMP INPUT '0' 

Vn 1 12 V" 

CRYSTAL INPUT , 11 XTAL OSC OUTPUT 

CRYSTAL INPUT 5 10 NO CONNlCTJON 

16/15 CLOCK INPUT ( 6 

NO CONNI:CTlON ('1-' __ -" 

16 I~ OUTPut 

1615 CONTHDl 

DC14 DG14 

Fig. I Pm connecC/ons 

INPUTA 

INPUts 

.,--' 
~6~OUTPUT 
'E...5'~ L;.,;J -

,..._~OUTPUT 
CLOCK~ CONTROL 

Fig. 2 SP8760 block diagram 

OUTPUT'D' ______________ _ 

F(q. 3 Phasu/fmquoncy cumparator waveforms 



ELECTRICAL CHARACTERISTICS 
Supply voltage 
Supply current 

5V± O. 5V 
45mA typ 

Test conditions (unless otherwise stated): 
Vee = 4.5V to 5.5V 
Vee = OV 
TAMB O'C to ~ 70 'C ('6' grade) 

-40Cto..,.. 85'C ('M'grade) 

Characteristic 

Power Supply Current 
Crystal Osc. -'- 4 

Crystal series capacitor 
Crystal series capacitor 
Temperature Stability 

Supply voltage stability 
External oscillator 
drive required 
Oivide-by-four output. external 
current sink capability 

Phase/Frequency Comparator 
Input current 
Output 'C' current sink capability 
OUtput '0' current 
source capability 
Zero phase pulse width 
Input to Output delay 

Divide by 16/15 
Col)trol input current 
Clock input current 
Output external current 
sink capability 
Maximum clock frequency 

Clock to output delay 

Min, 

5 

6 

6 

5 
16 
12 

Fig. 4 Phase comp./divider control inputs 

Value 

Typ. 

45 

28 
20 

-1 

±1 

250 

40 

250 
-1.0 

28 
18 
35 

Units Conditions 
Max. 

65 mA 

pF 'at 4MHz 
pF at 10 MHz 

0.2 ppm/'C at 4MHz, excluding crystal 
temperature coefficient. 

ppm/V at 4 MHz 

mA See Fig. 8. 

mA at 0.5V 

350 uA at Vin = 2.4V 
mA at 0.5V 

at (Vee - 1.15V) 
30 ns 

ns 

350 flA at Vin = 2AV 
-1.6 mA at Vin = OAV 

mA at 0.5V 
MHz Divide by 16 
MHz Divide by 15 
ns Output 1 - 0 

ABSOLUTE MAXIMUM RATINGS 

Power supply Vee - Vee OV to + 1 OV 
Output current 20mA 
Operating junction temperature + 150 'C 
Storage temperature - 55 'C to + 150 'C 

SP8760 
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OPERATING NOTES 

The crystal oscillator is an emitter coupled circuit 
with an internal roll off capacitor to prevent oscillation 
at overtone frequencies. The crystal is connected in 
series with a capacitor between pins 4 and 5. It may be 
used with series resonant crystals at frequencies up to 
10MHz. The stability of the crystal oscillator is better 
than ±5 p.p.m. at 4M Hz over the temp range 0 'C to 
70 c C (excluding the temperature coefficient of the 
crystal). If a higher stability is required the SL680 crystal 
oscillator maintaining circuit should be used. This may 
be interfaced to the SP8760 as shown in Fig. 8. The 
divide by four has a free collector output with an internal 
2.5 KO resistor to Vcc. 

The phase frequency comparator is an infinite pull­
in range circuit which gives zero phase shift lock. The 
circuit triggers on the 1 - 0 edge of each input and 
gives an output which is proportional to the phase 
difference between the two edges (see Fig. 3). When 
the input 'A' edge precedes the input 'B' edge output 
'C' will pulse to a low level while output '0' will remain 
at a permanent low level. When the input 'B' edge pre­
cedes the input 'A' edge, output '0' will pulse to a high 
level while output 'C' will remain at a permanent high 
level. The two outputs may be used to drive a charge 
pump and filler as shown in Figs. 5 and 6. The output of 
the filter may be used to drive directly the varactor line 

OUTPUT 
'c' <>-C:::J...>.+.£ 

Fig. 5 Low voltage charpe pump and filter 

Divider clock input 

ov 

Fig. 7 Emiller follower buffer 

of a voltage controlled oscillator. For optimum 'noise' 
performance the output pulses from the phase detector 
must tend to zero when 'in lock'. The leakage on the 
filter output must therefore be kept to a minimum. If the 
varactor line draws a significant current it should be 
buffered using an emitter follower arrangement as 
shown in Fig. 7. 

The phase/frequency comparator inputs are of the 
current source type as shown in Fig. 4. These may be 
driven by standard TTL or CMOS. Output 'C' is a free 
collector with an internal 10KO resistor to Vec. Output 
'0' is an emitter follower with an internal 1 OKO resistor 
to VEE. 

The two-modulus prescaler may be controlled to 
divide by 16 or 15 using the control input. With the 
control input high the circuit will divide by 16. When a 
counter is used to control the two-modulus it should be 
clocked onthe 1 - 0 edge of the 16/15 output. If the two­
modulus is used only as a fixed divide-by-16thecontrol 
input - should be tied to Vee. The prescaler clock input 
is a current sink input with a stamjard TTL fan in of one. 
It may be driven by standard or low power Schottky 
TTL. The control input is identical to the phase/fre­
quency comparator inputs as shown in Fig. 4. The two 
modulus output is a free collector with an internal1.5KO 
resistor to Vee. 

Fig. 6 High vorlage charge pump and Mler 

5V~O Sv 

Fig. 8 5L680 (Q 5P8760 Incer!ace 



• Plessey 
SemicOnductors SP8000 SERIES 

HIGH SPEED DIVIDERS 

SP8775 
1D2 GHz 

UHf-c-256 PRESCAlERS 

The SPB775 are Eel divide by 256 prescalers 
which will operate at frequencies up to 1.2 GHz. 

The device has a typical power dissipation of 
500mW at the nominal supply voltage of + 5V. 

FEATURES 

• Self-Biasing Clock Input 
• Variable Input Hysteries Capability for 

Wide Band Operation 
II Push Pull TIL OIP 

OPERATING NOTES 

The input is terminated by a nominal 4000 and 
should be AC coupled to the signal source. Input power 
to the device is terminated to ground by the two de­
coupling capacitors on the reference pins. Input coup­
ling and reference deeoupling capacitors should be of a 
type suitable for use at a frequency of 1 GHz. 

(~O NOT CONNECT I [ 8 7 P Vu 

[ , • V" 

UHF INPUT 10 5 

" L OUTPUT 

REF.1 " 
, 

REF.!! " 2 V" 

{DO NOT CoNNECTi (IL -" 1 • v" --
Fig. 1 Pin Connections 

DG14 

DC14 

If the device is required to operate with a sinewave 
input below 100 MHz. then the required hysteresis may 
be applied externally as shown in Fig. 4. 

Du_T SNoIP1.IMi [}-C=--€l==-= SCOPE 

large values of hysteresis should be avoided as this 
will degrade the input sensitivity of the device at the 
maximum frequency. The divide by 256 output is de­
signed to interface with TTL which has a common VEE 
(ground). The specified fan-out of 3 standard TTL inputs 
may be increased to 6 standard or 5 high power/ 
Schottky inputs at a logic zero level of 0.5V. At low fre­
quency the output will change when one of the clock 
inputs changes from a low to a high level. 

The devices may be operated down to very low fre­
quencies if a square wave input is applied with an edge 
speed of greater than 200V / IJS,. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage /Vec-VEE/ 
Input voltage. clock input 
Output current 
Operating junction temperature 
Storage temperature 

OVto +10V 
2.5V p-p 

+30mA to -30mA 
+150°C 

-55°C to +150°C 

;f 
SAMPLING 

SCOPE 
~lfP 

SOn liP 

" 

All capacitors are 1 nF unless otherwise stated. 

Fig. 2 AC test circuit 
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SP8775 

ELECTRICAL CHARACTERISTICS 

Supply voltage: 5.0V ± O.25V 
Supply current: 72mA typ., 95mA max. 
Temperature range: O°C to + 70°C 
Clock input: AC coupled, self biasing via 400 0 

Test conditions (unless otherwise stated): 

SupPly voltage: Vee= OV,I 

Vee = + 5.0V ± O.25V 
Clock input voltage: 400mV to 1.2V pop 
Tomb = 25°C 

Characteristic 

Max. Input frequency Spa775 
Min input frequency 

Min. slew rate for square wave input 
Output 

High level 
Low level 

Supply current 

Min. 

1.2 

2.5 

* Connections to these pins should be made to have the 
minimum series inductance. Capacitors should be 01 a type 
suitable lor use at 1 GHz. 

Fig. 3 Appliclltion circuit 

Value 

Typ. 

3.5 

68 

Conditions 
Max. Units 

GHz 600mV Pi' input 
200 MHz 400mV p . sinewava input 
100 MHz 600mV. pOi' sinewave input 
75 MHz aOOmV poi. sinewave input 

200 V/jJs 

4.5 V 
0.4 V 5mA current sink 

90 mA Vcc=5.0V 

Capacitors are 1 nF unless otherwise stated. Values should 
be Increased if operation below 10M Hz is desired. 
For 60mV hysteresis R1 =36knR2== 
For 100mV hysteresis R1 =1 BknR2=1Bkn 

Fig. 4 Wideband operation 



_PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8785B&M 1.0GHz 
SP8786B&M 1.3GHz 

• -• 
• -• 

20/22 
20/22 

UHF PROGRAMMABLE DiViDERS 

The SP8785 8 & M and SP8786 8 & M are high 
speed programmable'c20/22 counters which operate 
at input frequencies up to 1.0GHz and 1.3GHz 
respectively over the temperature ranges O°C to + 70'C 
(8 grade) and -40'C to +85'C (M grade). 

The clock input is biased internally and is coupled to 
the signal source by a capacitor. The input RF path is 
completed by two input reference decoupling capacitors 
which are connected to earth. 

The division ratio is controlled by two PE inputs. 
The counter will divide by 20 when either input is in the 
high state and by 22 when both inputs are in the low 
state. These inputs are ECL III/10K compatible and 
have internal 4.3Kn pulldown, unused inputs may 
therefore be left open. When using the device as a 
; 20 prescaler the inverse output should be connected 
to a PE input. 

I n keeping with the device performance the comple­
mentary outputs are ECL 10K compatible. 

FEATURES 

• DC to 1.3GHz operation 
• O'C to + 70'C operation (8 Grade) 
• -40 to .,85'C operation (M grade) 
• Complementary outputs and control inputs 

are ECl 10K/ECl III compatible, 
• AC coupled clock input with wide dynamic 

range. 

Vw ,r, v,U 

OIP 
" 

PE 

N.C. " PE 

0iP , NO 

N,C. " CLOCK 
liP 

N,C " ~ V~1f 
N,C. [ I 

'" 
V'II 

VI! [ ~. IP NC 

OG16 

Fig. 1 Pin connections (viewed from above) . 

QUICK REFERENCE DATA 

• Supply voltage VCC - VEE = 5.2V ± ,25v 
• Power Consumption 440 mW typ (no load) 
• ECl compatible 
• Maximum input frequency 1 GHz (SP8785). 

1 ,3GHz (SP8786) 
II Control loop delay time 12 ns typ with 

1 ,3GHz input. 

alP 

alP 

Fig. 2 Logic diagram 
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SP8785 

CLOCK 01 02 03 
PULSE 
2 L H H 
4 L L H 
6 L L L 
8 H L L 
10 H H L 
12 L H H 
14 L L H 
16 L L L 
18 H L L 
20 H H L 
22 H H H 

04 

H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
H 

- - DIV 
PE P.E RATIO 
L L 22 
H L 20 
L H 20 
H H 20 

The maximum possible loop delay for control is 
obtained if the L -. H transition from 04 or the H -. L 
transition from 04 is used to clock the stage controlling 
the -0-20/22. The loop delay is 20 clock periods minus 
the internal delays of the~ 20122 circuit. 

Table 1 Count sequence and control input truth table 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb O°C to + 70°C (8 Grade) 

-40°C to +85°C (M Grade) 
Supply voltage Vee~OV 

VEE~" -5.2V· 

Static characteristics 

Characteristic Min. 

PE input voltage V,NH -.96 
V,NL VEE 

PE input pulldown resistor 
Output Voltage levels 

VOH -.93 
VOL ':'1.85 

Power supply current 

Value 
Typ. Max. Units Conditions 

Vee V Tamb=25°C 
-1.62 V see note 2 

4.3 KO 

-.78 V Tamb=25°C 
-1.62 V 4300 from alp to VEE 

see note 2 
85 115 mA No load 

• The SP8785/6 may be operated with a +5.2V supply provided sufficient care is taken with supply decoupling and interfacing of input and 
outputs. 

Dynamic characteristics 

Value 
Characteristic Min. Typ. Max. Units Conditions 

Max. toggle frequency 
SP8786 1300 MHz See Note 3 
SP8785 1000 MHz 

Min. frequency sinewave drive 150 MHz 
Min. slew rate of square wave 
for correct operation to D.C. 200 V/lflS 
Propagation delay clock 
input to output 2.5 flS 
Set up time .5 nS See note 4 
Release time .5 nS See note 5 

NOTES: 

1. Correct operation is specified for Vee - VEE -- 5.2V . i .25V 
2. The input threshold and output voltage levels have the same temperature coefficients as ECL 111/1 OK. 
3. The devices are dynamically tested uSing the circuit shown in Fig. 4 with input amplitudes of 400 alid 1000 mVpp over the full tempera· 
ture range. 
4. Set up is defined as the minimum time that can elapse between a L -. H transition of control input and the last L - H clock pulse 
transition to ensure the -7- 20 mode is selected. 
5. Release time is defined as the minimum time that can elapse between a H··· L transition of the control input and the last L -+ H clock 
pulse transition to ensure the .-;-·22 mode is selected. 



SP8785 

t2·!jV 

CLOCK CLOCK cr-C::D--+--U-"-j 
CLOCK cr-C:::IJ>--.----"l 

-S2V -5-2V -23V 

(a) Normal AC coupled (b) Differential clock (c) Split supply DC coupled 

Clock input interlacing 

Control device interfacing 
(d) Normal ECL interfacing (e) Reduced power interfacing 

Fig. 3 Interface circuit configurations 

OPERATING NOTES 

It is recommended that high frequency construction 
techniques are used with these devices with the 
positive rail connected to a ground plane. All com­
ponents used in the circuit layout should be suitable 
for the frequencies involved. 

The clock input to the device is normally capacitively 
coupled to the signal source as shown in Fig. 3 a. The 
input is self biased by an internal 4000 resistor to a 
bias voltage, and in order to complete the input path 
the two input reference pins must be decoupled to the 
earth plane with minimum of series inductance. 
Alternative connections which allow the use of 
complementary drive or DC coupling for added 
sensitivity are also shown in Fig. 3. 

In the absence of an input signal, circuit will self 
oscillate with an output frequency of approximately 
50MHz. This can be prevented bv connecting a 10KO 
resistor between pin 11 and the negative rail. This 
offsets the input sufficiently to stop the oscillation but 
it also reduces the input sensitivity by approximately 
100mV. 

The SP8785/6 will miscount with low frequency 
sinewave inputs or slow ramps. A slew rate of 200V /fls 
or greater is necessary for safe operation at low 
frequencies. 

The input impedance of the SP8785/6 is a function 
of frequency and minimises at about the same fre­
quency as the maximum input sensivity, so although it 
can load the signal source significantly there is 
generally. enough signal to operate the device satis­
factorily when the input impedance is at a minimum. 
The worst case occurs at the maximum frequency 
because this is where the input sensitivity is worst. 

The modulus control inputs have been designed to 
interface directly to ECl IIi/ECL10k since on ECl 
counter such as the 10136 is required to directly control 
the device at the maximum input clock frequency. If the 
input frequency is reduced or the modulus extended as 
shown in the application notes, the device may be 
controlled by.a TIL. or CMOS. counter provided the loop 
delay requirements are met and suitable interfacing is 
applied. Unused PE inputs should be left open circuit. 

The SP8785/6 have outputs which are compatable 
with the ECl 10k logic family. The device will drive 
1000 lines and can be used with line impedances 
down to 50 Q with a small loss in noise immunity. 

An equal load on the unused output will reduce 
waveform distortion. 

Fig. 4 Dynamic test circuit (all capacitors 
1000pF unless stated) 

Fig. 5 "- 40/42 control loop delay time 24ns typo 

APPLICATION NOTES 

The SP8785/6 when used in a system operating at 
1.3G Hz may be controlled by a variable divider to 
give effective variable division at half the input 
frequency. The variable divider must produce a control 
signal within the period of the output of the SP8785/6 
minus the delays within this device. The control loop 
delay time is typically 12 nsec. 

Two methods may be used to achieve a satisfactory 
delay time within the control divider-

1. An extra divider may be inserted to increase· the 
division ratio of the two modulus from 20/22 to 
40/42, 80/82 or 100/102, hence reducing the 
control divider freq~Cy and increasing the 
control loop delay tim 

2. An ECl variable cou ter may be used to 
produce the control command. A device which 
is suitable is the 10136, in the ECl1 Ok range. 215 



216 

SP8785 

.-------------------------00 C~~~TOL 

Ik 

+-~-_______ ~~----------~--VEE 

Fig. 6 .;. 80/81 control loop delay time 55ns typo 

. Fig. 7 1.3 GHz variable divider (200-2000 in steps of 2) 

ABSOLUTE MAXIMUM RATINGS 
Power supply voltage Vee - VEE 
Input voltage, PE inputs 
Input voltage 
Output current 
Operating function temperature 
Storage temperature 

OV to +8V 
VEE to Vee 

2V peak to peak 
40mA 

+ 150°C 
-55°C to +150°C 

4>0 



• P1essey 
Semiconductors 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8790A&B 
+4 EXTENDER FOR 2-MODULUS COUNTERS 

The SP8790 is a divide-by-four counter designed for 
use with 2-modulus counters. It increases the minimum 
division ratio of the 2-modulus counter while retaining 
the same difference in division ratios. Thus a divide-by-
10 or 11 with the SP8790 becomes a divide-by-40 or 
41. a divide by 5 or 6 becomes a divide by 20 or 21. 

The function is especially useful in low power fre­
quency synthesisers because it can bring the output 
frequency of the combined 2-modulus counter and 
SP8790 into the region where CMOS or low power 
TIL can control the divider. The power-saving 
advantages are obvious. 

The device interfaces easily to the SP8690 range of 
divide by 10 or 11 s. The control inputs are TTL and 
CMOS compatible and the output is a free collector 
which. with the addition of a pull-up resistor. interfaces 
to CMOS and TIl. 

The SP8790 is available in three temperature grades: 
o 'C to I 70C (SP8790B) -55 C tOI 125C (SP8790A) 

The SP8790 requires supplies of OV and I 5V 
LO.25V. 

(lOCI( liP 

I 
ClOCI( lIP 

"-

"-
COUNTER alP 

"" 
Fig. 1 Pin connections 

FEATURES 

• Ultra-Low Power: 40mW 
• Full Military Temperature Range 

eM8 

• liP and OIP Interface Direct to CMOSITTL 

, 
eLOCI( ~ 

Fig. 2 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage I Vee-VEEI 
DC input vq!tage 
AC input voltage 
Output bias voltage 
Control input bias voltage 
Operating junction temperature 
Storage temp. ra nge 

8V 
Not greater than supply 
2.5Vp-p 
12V 
12V 
+150°C 
-55"C to 150°C 

NOTE NEGATIVE GOING OIP SHOULD 
CLOCK FOLLOWING STAGE 

Clro40S/TTL 
COMPATIBLE O/P 
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SP8790 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: -55 Cto-125 C (A grade) 

OCto --70C (B grade) 
Vccc~ - 5V· 5% 
VEE--OV 
Clock input voltage with double complementary 
drive to CLOCK and CLOCK=300mV to 1 V POp. 

Characteristic 
Min. 

Dynamic I 
Toggle frequency See note 1 
Min toggle frequency 
with sine-wave input 
Min toggle frequency 
with square wave input 0 
Clock to alP delay 
(alP - ve going) 
Clock to alP delay 
(alP c- ve going) 
Control II P to control 
alP delay (O/P-ve going) 

Clock liP to control 
alP delay (O/P-,-ve going) 

Control liP to control 
alP delay (O/P-,-ve going) 

Control liP to control 
alP delay (O/P+ve going) 

Clock to control alP 
delay (alP -ve going) 

Clock to control alP 
delay (alP --ve going) 

Clock to control alP 
delay (OJP-ve going) 

Clock to control alP 
delay (O/P-ve going) 

Static 
Control liP voltage level 
High state 3.5 
Low state 0 

Output voltage level. 

VOL 
VOH (See note 4) 

Input impedance 

Input vias VOI~ 
(CLOCK and 

Power supply drain 
current 

Value 
Units Conditions 

Typ. Max. 

MHz 

20 MHz See note 2 

Hz Slew rate 50V I ).Is 

14 ns 

28 ns 

20 ns 10kO puJldown on 
control a I P (See 
note 5) 

10 ns 10kO puJldown on 
control alP (See 
note 5) 

12 ns 4.3kO puJldown on 
control a I P (See 
note 6) 

9 ns 4.3kO pulldown on 
control OIP (See 
note 6) 

26 ns 10kO puJldown on 
control alP (See 
note 5) 

12 ns 10kO pulldown on 
control alP (See 
note 5) 

17 ns 4.3kO pulldown on 
control alP (See 
note 6) 

12 ns 4.3kO puJldown on 
control alP (See 
note 6) 

10 V See note 3 
1.5 V 

0.4 V Sink current~"6.0mA 

1.6 kO fin·~OHz 

2.4 V Inputs open circuit 

8.0 11 mA 



SP8790 

NOTES 

1. The maximum frequency of operation is in excess of 60MHz when the SP8790 is used as a prescaler. The limitation on this maximum 
frequency is the saturating OIP stage. When the SP8790 is used as a corttroller its internal delays do not permit operation at fre­
quencies in excess of 40MHz. 

2. The device will normally be driven from a 2-modulus divider which will have fast output edges. Hence. there IS normally no Input 
slew rate problem. 

3. TIL devices require a pull-up resistor to ensure the required minimum of 3.5V. Note that the device can Interface from 10V CMOS 
with no additional components. 

4. VOH will be the supply voltage that the output pull-up resistor is connected to. This voltage should not exceed 12V. 

5. The 10kn pulldown is the value of the input pulldown of the SP8695 with which the SP8790 can be used. 

6. The 4.3kn pulldown is the value of the input pulldown of the SP8640 series SP8745 and SP8746 with which the SP8790 can be 
used. 

- --------, ,----------
liP 

~JI___t;--++EI--+EI'~, alP ---,L ______ --'r~------'L 

~l 
I 

co~r;OL--1 '--_---or 

CONTROL OJP (PIN 6 lOW J - CONTROL DIP IS A '1 IF' CONTROL liP 15 A' 1 
_________ .....J L _________ _ 

Fig. 3 CMOS and TTL compatible control input Fig. 4 SP8790 waveforms 

OPERATING NOTES 

The SP8790 extends the division ratio of 2-modulus 
counters while retaining the same 2-modulus resolution. 
A typical application to give a -:-40/41 function is 
shown in Fig. 5. In this basic form, however, the de­
vices will self-oscillate if no input signal source is 
present. This may be prevented by using one of the 
arrangements shown in Fig. 6. 

hIE (Y~ !> .. ou~o c~oc~ THE J<jE" STAGE 0" THE 
.. eG .. "VE GONG EDGE ~Oll MU,MU" CO .. TI<Ul ll..uP H.oE, 

Fig. 5 SP8790 with SP8695 connected to give a -',;-4014 

TRUTH TABLE 

Fig. 6 Methods of preventing self-oscillation 

Control Input Div. Ratio With .;-10/11 

0 41 

1 40 

Max input frequency to combination=200MHz (min.). 
Power consumption 01 combination=120mWtyp. 
Time available to control the-:-40/41 =(40 clock periods minus 
delays through the dividers) - 340ns (l,n=1 OOMHz). 
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SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8792 • 80/81 SP8793 40/41 
200 MHz VERY LOW POWER PROGRAMMABLE DIVIDERS 

The SPB792 and SPB793 are very low power (20 mW) 
programmable .;-BO/B1 and .;-40/41 counters which operate 
at input frequencies in excess of 200MHz over the 
temperature range - 30°C to + 70°C. 

The signal (clock) inputs are biased internally and require 
to be capacitor coupled. The output stage, normally open 
collector, can be powered up by linking pins 2 and 7 to drive 
one TTL load. 

FEATURES 

• DC to 200 MHz Operation 

• - 30°C to + 70°C Ternperature Range 

• Control Inputs and Output CMOS Compatible 

QUICK REFERENCE DATA 

• Supply Voltages:6:8V to 13.5V 
or 5.2V ±0.25V 

• Supply Current: 4mA typ., 7mA max. 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage Vs: 6.BV to 13.5V (pin B) 
or 5.2V ± 0.2511 (pins 7 + B) 
Input signal amplitude: 100 mV to BOO mV pk- pk 
Ambient temperature: - 30°C to 70°C 

Characteristic 
Min 

Supply current 

Max. input frequency 200 

Min. input frequency 

Min. slew rate (with square wave input) 

Output voltage level (low) 

Output voltage level (high) 4.B 

Control input level (low) 

Control input level (high) 4.0 

Propagation delay, clock input to output 

Setup time 

Release time 

Output mark-space ratio 

NOTES 

Value 
Typ. 

4 

12 

30 
35 

B 

8 

1:2 

Max 

7 

20 

20 

0.5 

2.0 

CONTROL INPUT ( 10 '-' 8 VI 

OUTPUT Va; [ 2 7 VIII" 

OUTPUT [ 3 6 INPUT 

GROUND [ 4 5 INPUT 

DPB 

Fig. 1 Pin connections (viewed from above) 

Units 

mA 

MHz 

MHz 

VII's 

V 

V 

V 

V 

ns 
ns 

ns 

ns 

OUTPUT 
vee "'s 

,--------2---------8--1 
I I 
I I 
I I 
I I 
I I 
I to I 
I DIVIDER 1 

I 
I 

... 1 
~_?_ !- _______ 3 _______ ~_---l 

n71 COHnIO~ OUTPUT "'REG 
INPUT ~100n 

Fig.2 Block diagram 

Conditions 

Control input O/C. TTL O/P not connected. 

400 mV pk-pk sine wave input 

2mA current, pin 2 open or linked to pin 7. 

Vcc = 6.BV, pins 2,7 linked. 
.;-410r.;-81 

.;-400r.;-80 

Output 1 to 0 tranSition - SP8793 
SPB792 

See note 1. 

See note 2. 

At 200MHzat 50% of output swing. 

1. The minimum time between a L - H transition 01 control input and the last L - H signal input transition to ensure the + 40 or + 80 mode is 
selected. 

2. The minimum time between a H - L transition of control input and the last L - H signal input transition to ensure the +41 or +81 mode is 
selected. 



CONTfilOL 
INPUT 

OUTPUT 

Vs 

,0" 
~"ONITOR 

'" 50n. .[}-+-+-I SIGNAL 
SOURCE 

100ft 

PIN 2 NORMALLY CONHfCTED TO ~ OF MOOUU: CONTROL DEY":E 

Fig.3 SP879213 application diagram. The regulator can be 
used to supply other circuitry /I requIred. If load exceeds 1 mA 
an emitter follower transistor must be used. 

SP8792/93 

ABSOLUTE MAXIMUM RATINGS 

14.5V Supply voltage (pins 8,2) 
Storage temperature -55°C to + 125°C 
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• Plessey 
Semiconductors 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8794A&B 
: 8 CONTROL CIRCUIT FOR 2 - MODULUS DIVIDERS 

The SP8794 is a divide by eight counter designed for 
use with 2·modulus counters. It incre;:.ses the minimum 
division ratio of the 2·modulus counter while retaining 
the same difference in division ratios. Thus a divide by 10 
or 11 with the SP8794 becomes a divide by 80 or 81 , a 
divide by 5 or 6 becomes a divide by 40 or 41. 

The function is especially useful in low power frequency 
synthesisers because it can bring the output frequency of 
the combined 2·modulus counter and SP8794 into the 
region where CMOS or low power TTL can control the 
divider. 

The device interfaces easily to the SP8000 range of 
2·modulus dividers. The control lIPs are TTL and CMOS 
compatible and the output is a free collector which, with 
the addition of a pull·up resistor, interfaces to CMOS and 
TIL. 

The SP8794 is available over three temperature ranges: 

" COUNTER DIP 

"" 

Fig. 1 Pin connections. 

FEATURES 

iii Ultra· Low Power: 40mW 

II Full Military Temperature Range 

eMS 

O°C to +70°C(SP8794B), _40°C to +85°C (SP8794M) and 
-55°C to +125°C (SP8794A). 

The SP8794 requires supplies of OV and +5V ± 0.25V 
Iii Direct I/P & O/P Interfacing to CMOS & TTL 

III Operates with 500MHz.;. 10/11 

CONTROL OIP 
TO 2-MOOUlU5 2 

COUNTER 

CMQSfnl CQMP"TlBLE lIP , 

Fig. 2 Logic diagram. 

NOTE: 
NEGATIVE GOING OUTPUT SHOULD 
ClOCI( FOLLOWING STAGE 

DIP 
STAGE 

,IoIOS/TTL 
3 COMP ... tlBLE 

DIP 

ABSOLUTE MAXIMUM RATINGS APPLICATION 

Power supply voltage I Vee - VEE I 8V II Frequency Synthesisers 
DC input voltage Not greater than supply 
AC input voltage 2.5Vp·p 
Output bias voltage 12V 
Control input bias voltage 12V 
Operating juntion temperature +150°C 
Storage temp. range _55° C to 150°C 



ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb: 'A' grade -55'C to +125'C 
'S' grade D'C to +7D'C 

VCC = +5V ±5% 

VEE = OV 
Clock input voltage with double complementary drive 
to CLOCK and CLOCK = 300m V to 1V p-p_ 

Characteristic 
Min_ 

Dynamic 

Toggle frequency 120 
40 

Min_ toggle frequency with sinewave input 
Min_ toggle frequency with square wave input 0 
Clock to O/P delay (O/P -ve going) 
Clock to O/P delay (O/P +ve going) 
Control lIP to control O/P delay (O/P -v~ going) 
Control lIP to control O/P delay (O/P +ve goiOg) 
Control liP to control O/P delay (OIP -ve going) 
Control lIP to control O/P delay (OIP +ve going) 
Clock to control O/P delay (O/P -ve going) 
Clock to control O/P delay (O/P +ve going) 
Clock to control O/P delay (O/P -ve going) 
Clock to control O/P delay (O/P +ve going) 

',tatic 

Control lIP voltage level 
High state 3.5 
Low state 0 

Output voltage level 

VOL 
Vo H (see note 4) 

Input impedance 
lIP bias voltage (CLOCK & CLOCK) 
Power supply drain current 

NOTES 

Value 
Units Conditions 

Typ_ Max. 

MHz SP8794 as a prescaler (see note 1) 
MHz SP8794 controlling a 2-modulus 

divider (see note 1) 
20 MHz See note 2 

Hz Slew rate> 50V IJ.l.s 
18 ns 
32 ns 
20 ns 10kfl pu IIdown on O/P, see note 5 
10 ns 10kfl pulldown on O/P, see note 5 
12 ns 4_3kfl pulldown on O/P, see note 6 
9 ns 4_3kfl pulldown on O/P, see note 6 
30 ns 10kfl pulldown on O/P, see note 5 
16 ns lOkfl pulldown on O/P, see note 5 
21 ns 4_3kfl pulldown on O/P, see note 6 
16 ns 4_3kfl pulldown on O/P, see note 6 

10 V See note 3 
1.5 V 

0.4 V Sink current = 6.0mA 
12 V See note 4 

1,6 kfl fin = OHz 

1. The maximum frequency of operation is in excess of 120MHz when the SP8794 is used as a prescaler. The limitation on its maximum 
operating frequency is the saturating output stage. When the SP8794 is used as a controller for a 2-modulus device its internal delays do not 
permit operation at frequencies above 40MHz. 

2. The device will normally be driven from a 2·modulus divider which will have fast output edges. Hence. there is normally no input slew rate 
problem. 

3. TTL devices require a pull-up resistor to ensure the required minimum of 3.5V. Note that the device can interface from 10V CMOS with no 
additional components. 

4. VOH will be the supply voltage that the output pull-out resistor is connected to. This voltage should not exceed 12V. 
5, The 1 okfl pulldown is the value of the input pulldown of the SP8695, with which the SP8794 can be used. 
6, The 4.3kfl pulldown is the value of the input pulldown of all the SP8640 series';' 10/11 devices, the SP8740 & SP8745';' &/6, the SP8741 

& SP8746';' 6/7 and the SP8743';' 8/9, with which the SP8794 can be used, 

SP8794 
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L _________ _ 

Fig. 3 CMOS and TTL compatible control liP. 

liP 

OIP '------'( 
CONTROL DIP J 
(PIN 6 lOW) 

CONTROL O/P IS .. 'I' IF CONTROL liP IS A '1' 

Fig.4 SP8794 waveforms 

APPLICATION NOTES 

The SPB794 extends the division ratio of 2·modulus 
counters while retaining the same 2·modulus resolution. A 
typical application to give a 7 BOIBl fu~ction is shown in 
Fig. 5. In this basic form, however, the devices will 
self·oscillate if no input signal source is present, This may 
be prevented by using one of the arrangements· shown in 
Fig. 6. 

C"O$/T!, 
COMPU'BlE OIP 

TH{ IYPSNOUlO Clfl'M 'H( NUl S''''OE 0<0 "It 
""'C.AI'VE GOOHC, (OCE ~I)II """'''U'' CONI~Ol lOOP TlWE 

Fig. 5 SP8794 with SP8695 ctJnnected to give a low power 780/81 

TRUTH TABLE 

Control lIP Div. Ratio with T 10f11 

0 B1 

1 BO 

Max input frequency to combination = 200M Hz (minJ. 
Power consumption of combination = 120mWtyp. 
rime available to control the 7 80/81 
= 80 clock periods minus delays through dividers 
~ 740n5 (fin ~ 100MHz) 

Fig. 6 Methods of preventing self-oscillation. 



PLE55EY 
Semiconductors 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8901 
FOUR-MODULUS DIVIDER (+ 512) 

The SP8901 Is a four modulus +512 operating at 
frequencies up to 1 GHz. The device has a typical power 
dissipation of SOOmW, and operates over the temperature 
range -3O"C to 70·C. The SP8901 has been deSigned to 
Interface with the NJ8811 to produce a 16·blt binary 
programmed frequency syntheslser. 

FEATURES 

• Self Biasing Clock Inputs 

• Current Limited TTUMOS Compatible Inputs 

• TTUMOSCompatibleControllnputs 

• 5VSupply 
• Variable Input Hysteresis Capability For Wide Band 

Operation 

APPLICATIONS 

• Mobile Radio 
• Scanning Radio Receivers 

• Microprocessor Controlled Frequency Synthesis 

ABSOLUTE MAXIMUM RATINGS 

Power Supply voltage (Vee - VEE) 
Input voltage, Clock Inputs 
Control inputs 

BV 
2.5Vp-p 
-0.5Vto+BV 

Storage temperature - 55·C to + 150·C 

EI.ECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 
Supply Voltage: Vee +5.0V ±0.25V, VEE: OV 
Tamb: - 30·C to + 70·C 
Clock Inpul:400mV to 1.0V peak to peak 

Dynamic Characteristics 

Characteristic 
Min 

Max. input frequency 900 
Max. input frequency 1.0 
Min. input frequency with sinewave input 
Min. slew rate of square wave input 
Clock to output delay 
Control setup and release time: 

Control A input 
Control B input 

Value 
Typ. 

50 

40 

2 
5 

Max 

100 
200 
60 

V., I • v~ 

v~ 1 

OUTI'\IT l 11 IM'\JT 

cormu.. 4 

""" .... , 10 
_ .... 

'" 
, , IM'IJ!flf. 

'" 
, 

OG14 

Fig. 1 Pin connections 

CONTROL A CONTROl I 

~ !"'M 5=(r-'--."----'-,,, r ~ 
Fig.2 Logic diagram of SP8901 

CONTROL DELAY TIME 

Fig.3 Output waveform 

Units Conditions 

MHz VCC3 = 5V See Fig.4 
GHz Vec3 = 6.BV See Fig.4 
MHz 600mV p-p 
V/,..s 
ns 

ns 
ns 
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SP8901 

Static Characteristics (T amb = + 25°C) 

Characteristic Vslue 
Min Typ. 

Logic '1' output voltage 3.5 

2.5 
Output short circuit current 

Logic '0' output voltage 

Supply current 100 
Control Inputs: 
Min. input high level 

Max. input low level 1.3v 
Low level input current 0.8 

OPERATING NOTES 

The circuit is configured as two .;.15/115 counters which 
are clocked via a front end .;.2 counter as shown in Fig.2. 
The circuit will divide by 512 when the cpntro! inputs are 
left open circuit or both inputs are at logic '1'. The control A 
and B pins control the minus 2 and 32 counters 
respectively, when a logic '0' signal is applied. Table 1 
shows the division ratios. The minus 2 counts of the 
control A occur before the negative going output edge, 
whereas the minus 32 counts occur after the negative 
gOing edge as shown in Fig.3. The maximum possible 
control delay is obtained by clocking the control device on 
the negative going edge of the SP8901, and is equal to 480 
clock input periods (minus the internal delays in the 
SP8901). 

The clock Input should be correctly terminated and all 
input coupling and decoupling capaCitors should be of a 
type suitable for operation at 1 GHz. At low frequencies the 
divider is limited by the slew rate of the input signal and for 
correct operation this must be greater than 200V/l's. The 
low frequency sinewave operation of the device can be 
Improved by adding hysteresis to the reference inputs. This 
can be carried out externally as shown in Fig.4 and can be 
measured as Vre,,-Vref2' Care must be taken when 
applying hysteresis as large values of hystereSiS will 
degrade the input sensitivity at maximum frequency. A 
maximum value of 50mV (R1 = 33kO) should not be 
exceeded. 

The output is TTL or MOS compatible and Is current 
limited at 3mA sink in the low state and 5mA source in the 
high state. The modulus control Inputs have a 5kO pull up 
resistor and can be interfaced to open collector or open 
drain circuits. There are separate supply lines for the output 
(VCC2' VEE2) to reduce both input to output and output to 
Input coupling. 

A separate supply pin (V CC3) Is available for the front end 
';'2, and determines the maximum frequency of the device. 
With VCC3 connected to the 5V supply the circuit will 
operate up to 9OOMHz. The high frequency limit may be 
Increased to 1GHz by connecting VCC3 to 6.8V. Under 
certain conditions, an. oscillation can occur when the 
device Is dynamically clocked. This may be cured by the 
Insertion of a 11'H RF choke in series with Vce, & Vee2. 
Under these conditions, Veel & Vee2 pins should not be 
decoupled. 

Max 

10 

0.5 

135 

2.3 

1.2 

Units Conditions 

V 

V 1mAsource 

mA 

V 2mAsink 

mA 

V 

V 
mA V1n =0.5V 

Control A Control B Ratio 

1 1 512 

0 1 510 

1 0 480 

0 0 478 

Table 1 Divide ratios 

OV 

y-----"~r----< 5V 

Fig.4 Test circuit 

} CONTROl. 
U---- I....,. 

OUTPUT 

P-+--y---<>5V 

NOTE: Vee IS EITHER 5V OR a·BV DEPENDING ON MAX INPUT FREQUENCY 

Flg.S Application circuit 



SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8906 
FOUR-MODULUS DIVIDER (-;- 256) 

The SP8906 is a four modulus "'256 operating at 
frequencies up to 500 MHz. The device has a typical power 
dissipation of 400mW, and operates over the temperature 
range - 30°C to 70°C. The SP8906 has been designed to 
interface with the NJ8811 to produce a 16 bit binary 
programmed frequency synthesiser, but can also be 
interfaced with standard MOS programmable dividers to 
produce a wide range of general purpose synthesisers. 

FEATURES 

• Self Biasing Clock Inputs 

• Current Limited nUMOS Compatible 

• nUMOS Compatible Control Inputs 

• 5VSupply 

APPLICATIONS 

• Mobile Radio 
• Scanning Radio Receivers 

• Microprocessor Controlled Frequency Synthesis 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage: Vcc +5.0V ±0.25V VEE: OV 
T amb: - 30°C to + 70°C 
Clock input: 400mV to 1.0V peak to peak 

Dynamic Characteristics 

Characteristic 
Min 

Max. input frequency 500 
Min. input frequency with sine wave input 
Min. slew rate of square wave input 
Clock to output delay 
Control setup and release time: 
Control A Input 
Control B Input 

Value 
Typ. 

10 

40 

2 
5 

Va, [ I "P Nt 
Veel [ 1 13P NC 

OUTPUT [ , 12 P INPUT 

CTA [ 4 \1pNC 

CTB [ 5 lOP INPUT 

Vm [ 6 'P NC 

VIII [ 7 ,p NC 

DG14 

Fig. 1 Pin connections 

CONTROL A CONTROL 0 

~ !"/~ 5={r'-+-15/"...l-I ~ 

Fig.2 Block diagram 

CONTROL DELAY TIME 

Fig.3 Output waveform 

Max 
Units Conditions 

MHz Vcc~ 5V 
20 MHz 600mVp-p 
50 VII'S 
60 ns 

ns 
ns 
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SP8906 
Static characteristics (T AMI = 25°C) 

Characteristic 
value 

Min Typ. 

Logic '1' output voltage 3.5 
2.5 

Output short circuit current 

Logic '0' output voltage 

Supply current 75 

Control Inputs: 

Min. Input high level 

Max. Input low level 1.3 

Low level Input current O.B 

OPERATING NOTES 

The circuit Is configured as two +15/)6 counters which 
are clocked via a front end amplifier as shown In Fig.2. The 
circuit will divide by 256 when the control Inputs are left 
open circuit or both inputs are at logic '1'. The control A 
and B pins control the minus 1 and 16 counters 
respectively, when a logic '0' signal is applied. Fig.3 shows 
the division ratio table. The minus 1 counts of the control A 
occur before the negative going output edge, whereas the 
minus 16 counts occur after the negative going edge as 
shown in Fig.4. The maximum possible control delay is 
obtained by clocking the control device on the negative 
going edge of the SP8906, and is equal to 240 clock input 
periods (minus the Intemal delays In the SP8906). 

The clock Input should be correctiy terminated and all 
input coupling and decoupling capacitors should be of a 
type suitable for operation at 500MHz. At low frequencies 
the divider Is limited by the slew rate of the Input signal and 
for correct operation this must be greater than 50VljJs. If 
the input to the device Is likely to be interrupted the device 
will tend to self-oscillate at an output frequency of 2MHz. 
This can be prevented by the addition of Rl = 120kU but will 
cause a loss of Input sensitivity. (See Fig.B.) Under certain 
conditions, an oscillation can occur when the device is 
dynamically clocked. This may be cured by the insertion of 
a 1jJH RF choke In series with VCC1 and VCC2 • Under these 
conditions, VCC1 and Vcc2 pins should not be decoupled. 

The output is TTL or MOS compatable and is current 
limited at 3mA sink In the low state and 5mA source in the 
high state. The modulus control inputs have a 5kU pull up 
resistor and can Interface to open collector, open drain 
circuits on totem pole outputs. There are separate supply 
lines for the output (V CC2, V EE2) to reduce both input to 
output and output to input coupling. 

Control A Control B 

1 1 

0 1 

1 0 

0 0 

Table 1 Divide ratios 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage (V cc - V EEl 

Input voltage, clock inputs 
Control inputs 
Storage temperature 

Ratio 

256 

255 

240 

239 

8V 
2.5 V peak to peak 
-0.5VtoBV 
- 55°C to 150°C 

Max 
Units Conditions 

V 
V 1mAsource 

10 mA 

0.5 V 2mAsirik 

100 mA 

2.3 V 

V 

1.2 mA Vin=0.5V 

OV 

O,l~ 

11.. OV· 

O·lp -50A SAMPLING SCOPE 
GENERATOR 33 501\ INPUT 

5V 

~ 
SAMPLING SCOPE 

501\ INPUT 

Fig.4 Test circuit 

ov 

}CONTROL 
INPUT 

OUTPUT 

sv 

Fig.S Application circuit 



_PLESSEY CB CIRCUITS 
SEMICONDUCTORS 

40 - CHANNEL CITIZENS' BAND SYNTHESISER IC SETS 

SP8922 SP8921 

L BINARY J L 
SP8923 

BCD J 
Recognising the different requirements of citizens' 

band transceiver manufacturers, Plessey Semiconduc­
tors have developed a range of integrated circuits for 
40-channel CB. This datasheet describes three of these: 
SPB921, SPB922 and SPB923. 

The devices are designed for use in pairs. SPB922 
and SPB921 incorporate all the functions for a 
synthesised local oscillator with binary-coded channel 
entry; the SPB923/21 pair offering similar facilities but 
with BCD channel entry. 

FEATURES 

• • 
• • 
• • • 
• 
• • • 

Low External Component Count 
Binary (SP8922) or BCD (SP8923) 
Channel Setting 
Internal Pulldowns on Channel I/Ps 
Integral 1 O.24M Hz Crystal Oscillator with 
Buffered O/P 
1 O.695M Hz IF Offset for Double Conversion 
455 kHz I F offset for Single Conversion 
No Mixing or Prescaling Required between 
VCO and Synthesiser I/P 
Digital Phase/Frequency Comparator has 
Source and Sink O/Ps 
Lock Detect O/P 
5V Supply Rail 
Low Power: 225mWTyp. (SP8921) 

225mWTyp. (SP8922) 
325mW Typ. (SP8923) 

The synthesisers are partitioned into two parts as 
shown in Figs. 2 and 3. The SPB922 and SPB923 con­
tain a preamplifier followed by a fixed divide by four 
prescaler. The amplifier input will accept a signal at a 
frequency up to 30MHz. The input is a high impedance 
and requires an AC coupled source which is achieved 
by a series capacitor. The prescaler is followed by seven 
bits of programmable division. In the SPB922, these 
seven bits are programmed from the six binary inputs, 
as shown in Table 1, plus the 5kHz program input. 

The SPB923 is programmed by seven BCD channel 
inputs (see Table 2), the 40 input codes being con­
verted by a decoding matrix to the appropriate citizens' 
band frequencies. 

R/T1I/P 

REC1{P 

CL DIP 

-;-.N DIP 

N/C 

veo liP 

v" 

[ 1 

[ 1 

[ ] 

, 
SP8923 

[, 

5 

, 
8 

16 Vee 

15 R!T2I/P 

14 REt OIP 

13 Clltp 

'N liP 

II PC 'A'IIP 

to PC'B"IP 

PROGRAM 
INPUTS 

"p 
"p 
"p 
"P 
" 
11 

10 

~) PROGRAM INPUTS , 
F 

G 

D616 

, EMERGENCY CHANNEL SELECT DIP 

Fig. 1 Pin connections (top view) 

A receive/transmit (R/T) input is provided on both 
SPB922 and SPB923 to give an offset of 91 counts 
(corresponding to -455kHz) when the receive mode 
is selected. 

Clock and preset outputs to the SP8921 are provided 
by SPB922 and SP8923, which in turn accept a recog­
nition signal from the SP8921. 

Pin 9 on the SPB923 is an Emergency Channel Select 
output, which gives a low output whenever channel 9,. 
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or a non-permitted channel, is selected. When this out­
put is low, the synthesiser programs to channel 9. 

The device common to both sets, SP8921, contains 
the six most significant bits of the programmable coun­
ter, a 1 0.24M Hz crystal oscillator maintaining circuit, 
a 213 fixed divider, and a digital phase/frequency com­
parator. The six bits of the programmable counter have 
a fixed preset code which, combined with the variable 
code of the SP8922 or SP8923, give the total count re­
quired to select the 40 citizens' band frequencies. The 
R/T input to the SP8921 gives an offset in the program­
mable count of minus 2048 (corresponding to -10.24 
MHz) when in the receive mode. 

~~K o-o-i:=:ril------...J 

The crystal oscillator has a direct emitter follower out­
put which may be used as an input to the second mixer 
in a double conversion transceiver as shown in Fig. 4. 
The oscillator is connected internally to the fixed divider, 
which gives an output reference frequency of 1.25kHz 
with a 1 0.24M Hz crystal. The phase/frequency com­
parator has two outputs which may be used to drive a 
variety of charge pump filter circuits as shown in Figs. 7 
through1 O.There is also a 'lock detect' output which re­
quires an external filter as shown in Figs. 2 and 3. 

The frequencies available from the SP8922/1 and 
SP8923/1 when connected in a synthesiser loop are 
shown in Tables 1 and 2 respectively. 

16 

'EEo-~-----------------~-...J 

FROM veo 

Fig. 2 SP8921/SP8922 interconnections (10.695MHz receive offset) 

16 
Vee 

'EEo-~------------------+-...l 

FROM veQ 

Fig. 3 SP8921 (SP8923 interconnections (10.695MHz receive offset) 



ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 
VEE = OV, Vee = +4.75V to +5.5V 

T A = -30 oe to I-70 0 e 

Characteristic Min. 

Inputs (see Note 1 ) 
Low 0 
High 2.4 
vea 0.4 
Max. clock frequency 30 

Outputs (except 10.24MHz O/P and 
phase comparator e and D alPs) 
Low 
High Vee-O.5 

10.24MHz O/P 600 

Phase compo C O/P 
Leakage alP high 
alP low 

Phase compo D O/P 
Leakage alP low 
alP high Vee-1.2 

Power supply 
Vee +4.75 
lee SP8921 

SP8922 
SP8923 

NOTES 

Value 

Typ. Max. Units Conditions 

0.5 V 
Vee V 
1.0 Vp-p AC-coupled 

50 MHz 

0.5 V 6mA sink 
V No load. see Note 2 

800 mVp-p 

50 ~A 
0.5 V 5mA sink 

50 ~A 
V 5mAsource 

+5.5 V 
45 60 mA 
45 60 mA 
65 90 mA 

1. Programming inputs may be left open circuit as input low. or connected Vee as input high. All inputs (except veo liP) have internal 
10k Q pull down resistors to VEE. SP8922. SP8923 pin 6 is the veo liP reference: this pin may be left open circuit. or decoupled to VEE to 
improve liP sensitivity. 
2. Outputs have an internal 5k n pull up resistor to Vee. Lock output (SP8921 pin 8) has an internal 10k Q pull up resistor to Vee. 

CHANNEL { 
SELECT 

11].240 MHz 
XTAL 

RECEIVE CHAIN 

'------v-----' 
TR"NS~IT CHAIN 

• see FIGS 7 THROUGH 10 

Fig. 4 Double conversion transceiver 
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Channel Input Code Output frequency 
No. FEDCBA with RfT = 0 (MHz) 

1 000111 26.965 
2 001000 26.975 
3 001001 26.985 
4 001011 27.005 
5 001100 27.015 
6 001101 27.025 
7 001110 27.035 
8 010000 27.055 
9 010001 27.065 
10 010010 27.075 
11 010011 27.085 
12 010101 27.105 
13 010110 27.115 
14 010111 27.125 
15 011000 27.135 
16 011010 27.155 
17 011011 27.165 
18 011100 27.175 
19 011101 27.185 
20 011111 27.205 
21 100000 27.215 
22 100001 27.225 
23 100100 27.255 
24 100010 27.235 
25 100011 27.245 
26 100101 27.265 
27 100110 27.275 
28 100111 27.285 
29 101000 27.295 
30 101001 27.305 
31 101010 27.315 
32 101011 27.325 
33 101100 27.335 
34 101101 27.345 
35 101110 27.355 
36 101111 27.365 
37 110000 27.375 
38 110001 27.385 
39 110010 27.395 
40 110011 27.405 

Table 1 SP892211 OIP frequencies with 10.240 crystal (0 
contact open, 1 contact closed to Vee) 

RfT1 RfT 2 

0 0 
1 0 
0 1 
1 1 

Channel Input Code Output Frequency 
No. GFEDCBA with RfT - 0 (MHz) 

1 0000001 26.965 
2 0000010 26.975 
3 0000011 26.985 
4 0000100 27.005 
5 0000101 27.015 
6 0000110 27.025 
7 0000111 27.035 
8 0001000 27.055 
9 0001001 27.065 
10 0010000 27.075 
11 0010001 27.085 
12 0010010 27.105 
13 0010011 27.115 
14 0010100 27.125 
15 0010101 27.135 
16 0010110 27.155 
17 0010111 27.165 
18 0011000 27.175 
19 0011001 27.185 
20 0100000 27.205 
21 0100001 27.215 
22 0100010 27.225 
23 0100011 27.255 
24 0100100 27.235 
25 0100101 27.245 
26 0100110 27.265 
27 0100111 27.275 
28 0101000 27.285 
29 0101001 27.295 
30 0110000 27.305 
31 0110001 27.315 
32 0110010 27.325 
33 0110011 27.335 
34 0110100 27.345 
35 0110101 27.355 
36 0110110 27.365 
37 0110111 27.375 
38 0111000 27.385 
39 0111001 27.395 
40 1000000 27.405 

Table 2 SP892311 OIP frequencies with 10.240 crystal (0 
contact open 1 contact closed to Vee) 

Offset 

0 
-455kHz 
-10.240MHz 
-10.695MHz 

Table 3 ReceivelTransmit truth table 



SP8921 CRYSTAL OSCILLATOR PERFORMANCE 
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Fig. 5 Frequency/temperature characteristics of CB 10.24 MHz crystal oscillator 
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Fig. 6 Crystal frequency v. supply voltage 

CHARGE PUMP FILTER ARRANGEMENTS (FIGS. 7 THROUGH 10) 

+.0--. e 
PHASE 

COMPA.RATOR 

"25kHz 0-- A 0 

1k 

1k 1 
"itm~ 

VEE 

PHASE 
COMPARATOR 

1k 

Vee 

ToveD 

Fig. 7 Filter A. Simple voltage pump, output range 2.5V Fig. 8 Filter B. Simple voltage pump with buffered output 
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VH 

R= ((VH 11,35)-1] k.n 1k 240 

1'25 kHz. 

PHASE 
COMPARATOR 

" -i'N 

1k 240 

Fig. 9 Filter C. Current pump. output voltage range VH - 1.5V 
for VH less than 12V 

H5kHz 

PHASE 
COMPARATOR t-~t-"""'--o TO VCO 

0'39).1 

Fig. 10 Filter D. Current pump output voltage range VH-l.5V 
for VH greater than 12V 

INPUT/OUTPUT CIRCUITS (FIGS.11 THROUGH 16) 

The following diagrams show input and output 
circuit configurations used on the SP8921, 2 and 3. 

~Ok 
10k 

STANOARD INPUT 

V,, 

TI:~C 

-s=: 
STANDARD OUTPUT 

Fig. 11 Standard input and output 

Ecc 

10k 

V" 

Fig. 13 Lock detect output 

CRVSTAL 

CRYSTAL <>---+---1 

3-511 Hk 

fig. 15 Crystal oscillator inputs 

vco 
INPUT 

REF 
INPUT 

Fig. 12 VCO input 

Etcc 

SOD 

" 
VEE 

"REF 

20, 

Fig. 1410.24 MHz output 

~
cc 

I'Bk 

O~f~UT 

VEE 

Fig. 16 Phase/frequency comparator outputs 



FURTHER APPLICATIONS 

SP8921 

Fig. 17 High stability crystal reference oscillator using SL680 

~oo, 

ZC8~ " 

• FERRANTI 

tt2V 

L1 IS IDENTICAL 
TO 11 ON FIGURE 10 

I ~ - TO' """ La PORT 

c= --. TO SYNTHESISER 
~ INPUT PORT 

Fig. 18 Voltage controlled oscillator for 27MHz C8 synthesiser 

Fig. 19200 MHz general purpose binary programmed synthesiser with 25KHz resolution using SP8921/22 
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~ 
NON-VOLATILE LOGIC 

MN9102 
NON-VOLATILE QUAD LATCH 

The Plessey MN9102 is a non-volatile 4-bit data 
,atch which uses M NOS transistors as memory elements 
to retain stored data in the absence of applied power. 
The data that is applied to the four inputs is written into 
the memory when the SAVE control is taken to a logic 
• O' level and the data subsequently appears on the four 
outputs. The stored data is also automatically restored 
to the outputs whenever power is re-applied to the 
device. 

An OUTPUT ENABLE is also available. which when 
taken to logic '0' level presents a high impedance state 
on each data output line. permitting multiplexed 
operation. 

The high voltage usually associated with MNOS 
memory devices is generated· internally' requiring only 
a single external capacitor to act as a charge reservoir 
for supplying current when writing into the memory. 
The device therefore operates from standard voltage 
rails and requires no a1ditional drive circuitry. 

FEATURES 

• Data Retention for One Year at 70°C in the 
Absence of Applied Power 

• Simple to Use 

vss~ VOCI 

Do I " Do 

0. , 1/ 0. 

0, . 0, 

01 , 
'" 0, 

SAY! , , ,,, 
~ .. , , OUYI'UTIWU 

Fig. 7. Pin'connections (lOp). 

APPLICATIONS 

Metering Systems 
Elapsed Time Indicators 
Security Code Storage 

DP14 
DG14 

• Standard Power Supplies Only (·'c5V. 
-12V) 

• • • • Last Channel Memory for Digital Tuning 

• CMOS/TTL Compatible 
• 14-lead OIL Package 

Do , ., 
• 

. , •• • 

Fig. 2 Block diagram of MN9102 

"ss "00 VaG 
1 ,.. • ----_., , , , , 

*Cuy · , 
· · · 
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ELECTRICAL CHARACTERISTICS 
Operating conditions (unless otherwise stated) : 

Vss co + 5V ± 5% 
Voo ·c OV 
VGG -12V!: 5% 
Output loading 0 •• 1 TTL load 
Ambient operating temperature range including data retention 
in the absence of applied power: -40°C to + 85°C 

Symbol 
Value 

Characteristic Min. Typ. 

Logic '0' input voltage Vll 
Logic '1' input voltage VIH Vss-l 

Logic '0' output voltage VOL 
Logic '1' output voltage VOH Vss-l 
Output leakage current -10 

External reservoir capacitance CEXT 100 
Output voltage on CEXT -38 
External leakage on CEXT 
Data set-up time ts 
Data hold time th 
Data settling time td 
Output enable delay to 
SAVE time tSAVE 
SAVE duty cycle 
SAVE cycles 
SAVE rise and fall times t. 
Data retention time 

Power dissipation 

ABSOLUTE MAXIMUM RATINGS 
(all voltages with resPect to Vss) 

Voltage on CEXT -46 to + 0.3V 
Voltage on VGG -20 to + 0.3V 
Voltage on any other pin -7 to + 0.3V 
Storage temperature -55' C to + 125'C 

1 
1 

10 

106 

12 
3 

Ambient operating temperature -40 C to + 85 "C 

The above limits are absolute limiting values beyond 
which the lifetime and performance of the device may be 
impaired. No guarantee is implied that the device will 
function at any condition other than specified under 
the operating conditions. 

OPERATING NOTES 
1. 
Data can be entered into the latch with SAVE 
times much less than ten milliseconds, however the 
retention time is then significantly reduced. It is 
therefore important that spurious SAVE pulses do not 
occur. particularly when power is applied to the device. 
2. 

50 

An external capacitor is required to act as a charge reservoir 
for the high voltage which is generated on chip from a high 
impedance source. Excessive external leakage current on 
this capacitor or exceeding the quoted duty cycle can cause 
appreciable loading of the high voltage resulting in reduced 
data retention times. If operation outside of these limits is 
required. then an external high voltage (-38 volts ± 5%) 
may be used t.) maintain the voltage level. 
3. 
The majority of the power dissipation arises from 
the current flow betweell Vss and VGG. The current 
level on Voo is the sum of the logic '0' level current 
plus leakage currents. 
4. 
Exceeding this number. of SAVE cycles can cause 
permanent damage to the device. It should also be 
noted that rapid changes of data in excess of 106 may 
cause a reduction in the data retention time. 

Max. 
Units Conditions 

0.8 V Nominal 20kohms internal pullup 
V resistor to Vss 0)1 all inputs 

0.4 V Output current - 1.6mA 
V Output current-· -100 IlA 

+10 IlA Vss ~ VOUT ~ Voo with OUTPUT 
ENABLE -. Voo 

220 nF 
f See note 2 V 

2.0 Il A 
Ils 
Ils 

7 Ils ClOAO -.~ 47pf 
2.5 Ils CLOAD 00 47pf 

ms See note 1 
10 % See note 2 

See note 4 
10 Ils 

months Tamb = -40°C to 70°C 
months Tamb = -40°C to 85°C 

100 mW See note 3 

On =x X-------- "" 
'i.. _____ -* .-----.----- '\L 

I·H I--b 

sm ~, A-.---- ::: 
1" 1 'I'----"'.I:~I, '~ 

Isa.,~ 

Q o 
-----X- VOH 

'\..-_--;-;-;. VOL 

OUTPUT ;F(,-=-========= "" 
ENABLE _________ Li--:------ ---'\L 

~ 

Q
o I/TUIJ///Ti/MF<=_ -=--=--=--=--:: 

Fig. 3 Timing diagram 

ANTI-STATIC PRECAUTIONS 

All inputs have suitable protection devices to 
minimise the possibility of damage due to static dis­
charge. Care should still be taken when handling the 
device and the leads should at all times be shorted 
together until actually incorporated in the circuit in 
which the device is being used. Care should be taken to 
avoid static charges occurring in the circuit before 
completion and soldering should be carried out with an 
earthed bit. 

To ensure no damage occurs during transit, the 
devices are supplied packed in conducting foam or other 
suitable carriers. 



~ 
NON-VOLATILE LOGIC 

MN9105 
QUAD DECADE UP/DOWN COUNTER 

The Plessey M N91 05 is a 4-decade BCD counter 
which counts up or down on negative transitions of the 
CLOCK input. In parallel with the counter is a 16-bit 
non-volatile MNOS memory into which the contents of 
the counter can be written by holding CLOCK low 
and then taking SAVE to a low level. When data has 
been written into the memory, it can be retained even 
in the absence of applied power, and then subsequently 
be recalled from the memory to preset the counter. 

Also associated with each counter decade is a 4-bit 
latch, the outputs of which follow the count sequence 
when LOAD is low. When LOAD goes high, the latches 
retain the data present at the time of the transition. The 
outputs from each latch are multiplexed onto a 4-bit 
data highway under the control of a 2-bit address 
(MX1, MX2). All four outputs may be put into a high 
output impedance state by holding OUTPUT ENABLE 
high, so allowing multiplexed operation between 
devices. 

FEATURES 

,.--,. r--
',Iss [ 1 ~ lSPCAAAY 

CLEAR [ 2 17 P QA 

SAvE [ 3 16 P OB 

RECAll [ 4 15 P Oc 

VCG [ S 14 POO 
CLOCK [ 6 1) P OUTPUT ENASlf 

UP/DOWN [ 7 12pMX2 

LOAd [ e 11 PMXl 
CI'1 [ 9 10bvou 

Fig. 1 Pin connections (top) 

OG18 
OP18 

The final decade has a CARRY output to enable 
devices to be cascaded in series. An input CLOCK pulse 
ripples through to the CARRY output when the counter 
is in the 'up' mode and the '9999' state or when in the 
'down' mode and the '0000' state. 

• Data Retention for One Year at lOoe in the 

The high voltage usually associated with MNOS 
devices is generated internally, requiring only a single 
capacitor to act as a charge reservoir for supplying 
current when writing into the memory. The device 
therefore operates from standard voltage rails and 
requires no .additional drive circuitry. 

CEXT 

CLOCK ~---r-:::::-' 
UP/DOWN i--~-L-::::,~~ 

Absence of Applied Power 
• DC to 250 kHz Count Frequency 
• Up/Down Count Facilities 
• Standard Power Supplies (+ 5V, -12V) 
• TIL/CMOS Compatibility 
• 18-pinDILPackage 

Fig. 2 MN9105 block diagram 239 



MN9105 
ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) : 
Vss + 5Vl-5% 
Voo - OV 
VGG -12V! 5% 
Outputloading 1 TIL load 
Ambient operating temperature range including data retention 
in the absence of applied power: -40°C to 85°C 

Characteristic Symbol 

Logic '0' input voltage VIL 
Logic '1' input voltage VIH 
Logic '0' output voltage VOL 
Logic '1' output voltage VOH 
Output leakage current 

External capacitor CEXT 
Output voltage on CEXT 
External leakage on CEXT 
SAVE duty cycle 
SAVE cycles 
Data retention time 

Total integrated RECALL time 
between SAVE cycles 

Power dissipation 

OPERATING NOTES 
1. The majority of the power dissipation arises from 
current flow between Vss and VGG. The current level on 
Vee is the sum of the logic '0' level currents plus 
leakage current only. 
2. Exceeding this number of SAVE cycles can cause 
permanent damage to the device. It should also be 
noted that rapid changes of data in excess of 106 may 
cause a reduction in the data retention time. 
3. An external capacitor is required to act asa charge 
reservoir for the high voltage which is generated on-chip 
from a . high impedance source. Excessive external 
leakage on this capacitor or exceeding the quoted duty 
cycle can cause appreciable loading of the high voltage 
resulting in reduced data retention times. If operation 

--

Value 

Min. Typ. Max. Units Conditions 

0.8 V 
Vss-1 V 

0.4 V Output current=, 1.6mA 
Vss-1 V Output current- -100~A 
-10 

0.1 

106 

12 
3 

106 

~ 1 0 ~A Vss> VOUT > Vee with 
OUTPUT ENABLE - Vss 

0.22 ~F 
-38 V 

} See Note 3 2.0 ~A 
10 % 

See Note 2 
months T.,mt. = -40°C to 70°C 
months T.,mt. = -40°C to 85°C 

secs 
250 500 mW See Note 1 

outside these limits is required then an external high 
voltage (-38volts 5%) may be used to maintain the 
voltage level. 
4. The CARRY pulse is equivalent to a CLOCK pulse 
which ripples through the counter when in the correct 
count sequence. For CLOCK pulse widths greater than 
or equal to 5 ~s. the CAR RY output may be connected 
directly to the input of a following device. For smaller 
widths. then pulse stretching must be used on the 
CAR RY output to maintain the pulse width. 
5. Data can be entered into the memory with SAVE 
times much less than 10 milliseconds; however the 
data retention time is then significantly reduced. It is 
therefore important that spurious SAVE pulses do not 
occur particularly when power is applied to the device. 

MX2 MX1 OE QD. Qc. QB. QA SAVE CLOCK CLEAR RECALL UP/DOWN MODE 

. . 1 High output 1 I 0 0 0 Count up 
impedance 

0 0 0 Decade 1 1 I 0 0 1 Count down 
0 1 0 Decade 2 1 . I 0 · Set counter to 0000 
1 0 0 Decade 3 1 . 0 j · Preset counter from memory 
1 1 0 Decade 4 0 0 0 0 · Write into memory 

• LogiC '0 ur '" It.!vel Table 1 Function table 
~ Logic' I' to '0' tldl1SltlOIl 

ABSOLUTE MAXIMUM RATINGS 
(all voltage with respect to Vss) 

Voltage on CEXT -46 to + O.3V 
Voltage on VGG -20 to + 0.3V 
Voltage on any other pin -7 to + 0.3V 
Storage temperature -55 C to + 125 C 
Ambient operating temperature -40 C to + 85-C 

The above limits are absolute limiting values beyond 
which the lifetime and performance of the device may be 
impaired. No guarantee is implied that the device will 
function at any condition other than specified under 
the operating conditions. 

ANTI-STATIC PRECAUTIONS 

All inputs have suitable protection devices to 
minimise the possibility of damage due to static dis­
charge. Care should still be taken when handling the 
device and the leads should at all times be shorted 
together until actually incorporated in the circuit in 
which the device is being used. Care should be taken to 
avoid static charges occurring in the circuit before 
completion and soldering should be carried out with an 
earthed bit. 

To ensure no damage occurs during transit. the 
devices are supplied packed in conducting foam or other 
~uitable carriers. 



SWITCHING CHARACTERISTICS 
Loading -~ HTL LOAD 

CL = 10pF 

Parameter Symbol 

Clock Frequency 

Up/Down select time ts 
Clock pulse width tp 

Clear pulse width tc 
Recall pulse width t, 
Save pulse width tsave 

Clear \0 clock set up time tcp 
Recall to clock set up time trp 
Clock to load set up time tPI 
Clock to save set up time tps 

Clear to output delay tCd 
Recall to output delay t'd 
Clock to output delay toO 
MX1 /MX2 to output delay tmd 
Load to output delay t'd 
Clock to carry output delay tpc 

Carry output width tCry 

Input rise and fall times 

Value 

Min. Typ. Max. Units Notes 

250 KHz 
1 fls 
2 fls 
1 fls 
2 fls 
10 ms Note 5 

2 Ils 
2 Ils 
2 fls 
0 Ils 

2 fls 
4 Ils 
4 fls 
4 fls 
4 fls 
4 fls 

2 fls tp = 5f1s (Note 4) 

10 fls 

UP/DOWN 
--------------l[ _________________________ _ 

CLOCK 

Rf:.CAlL 

CLEAR 

IU1/"U 

ON 

CAIORY 

------------~--'-·~~~II~--~(\~--~(\~-----------
------~~~~-'_··~·I--------~I-+I----------
_---IAI----=-:'" '---0111 I I 

I I I ~ 

. I I I I I 
~--~---J~---~------~-l-----------­
-x=i 1----t r-I-------------
----- --- ------ tpc~lc:rr ________________________________ ~Tl~ ________ _ 

Fig. 3 Timing diagram 

MN91 05 
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~ 
NON-VOLATILE LOGIC 

MN9106/7/8 
SIX-DECADE UP COUNTERS 

The MN91 06 is a six decade up counter in parallel with a 
twenty four bit MNOS memory which can provide non­
volatile data storage of the current count position. An 
overflow latch and memory bit are also available to indicate 
a counter overflow condition. In addition to the conventional 
counter controls, RECALL and SAVE inputs are provided 
to control the two way transfer of data between the counter 
and memory. 

Output data is presented in the form of multiplexed seven 
segment outputs and six digit strobes. The multiplexing 
sequence is controlled by an intemal oscillator which may 
also be forced from an extemal oscillator on the SCAN 
input. The device operates from a single 12 volts supply 
and the higher voltage required for the MNOS memory is 
provided intemally by a generator which requires only a 
single extemal capacitor. 

The MN9107 and MN9108 are adaptations of the basiC 
device intended specifically for timer applications. Certain 
decades in these devices have been replaced with divide­
by six elements to give the facility of counting hours, 
minutes and seconds when provided with the correct input 
frequency. 

MN9107 99 hours, 59 minutes, 59 seconds 
MN9108 9999 hours, 59 minutes 

or 9999 minutes, 59 seconds 

FEATURES 

• Data Retention Guaranteed For One Year In The 
Absence of Applied Power over Temperature 
Range of -40°C to + 70°C 

• DC to 200kHz Count Frequency 
• Operation From Single 12V Supply with CMOS 

Compatible Inputs 
• Leading Zero and Full Blanking Facilities 
• Multiplexed Seven-Segment Outputs 
• Counter Overtlow Indicator 
• Self Scanning Multiplexing 
• Operation from Split Supplies (+5. - 7V) Allowing 

Inputs to Intertace with TTL 

• Data SAVE Time of 1 0 Milliseconds. 

'Iss [ , • 
......., 

2. J OG 

DIGIT STROBE 6 [ 2 23 J OF 

DIGIT STROBE 5 [ 3 22 ~ Oe 

DIGIT STROBE" [ .. 21 POD 
OIGIT STROBE 3 [ S ",p ac 

DIGIT STROBE 2 • 1.P Os 

OIGIT STROBE 1 7 l.paA 
CLEAR [ • 17 P OVERFLOW OUTPUT 

OUTPUT ENABLE [ • Ie p lZS 

SAVE [ 10 t5p CeXT 

CLOCK 11 ,. P SCAN 

RECALL 12 13b Voo 

FIIJ. 1 Pin connections (top) 

ABSOLUTE MAXIMUM RATINGS 
(all voltages with respect to Vss) 

Voltage on CEXT -46V to + 0.3V 
Voltage on any other pin -15V to + 0.3V 
Storage temperature - 55°C to + 125°C 

DGZ4 
DPZ4 

Ambient operating temperature -40°C to + 85°C 
The above limits are absolute limiting values beyond 

which the lifetime and performance of the device may be 
impaired. No guarantee is implied that the device wiH 
function at any condition other than specified under the 
operating conditions. 

ANTI-STATIC PRECAUTIONS 

All inputs have suitable protection devices to minimise 
the possibility of damage due to static discharge. Care 
should be taken when handling the'device and the leads 
should at all times be shorted together until actually 
incorporated in the circuit in which the device is being 
used. Care should be taken to avoid static charges occurring 
in the circuit before completion and soldering should be 
carried out with an earthed bit. 

To ensure no damage occurs during transit, the devices 
are supplied packed in conducting foam or other suitable 
carriers. 



ELECTRICAL CHARACTERISTICS 
Test eondltlons (unless otherwise stated): 

TAmb --40--C to+85-C 

Characteristic Symbol 
Min 

Supply voltage VDD 
Supply current 100 

logic '0' input voltage Vil 
logic "1" input voltage VIH 
Input leakage current 

Scan input current (logic '0') 
Scan input current (logic '1') 
logic '1' output resistance -

segments 
logic '1 ' output resistance -

overflow 
logic '1' output resistance 

digit strobes 
logic '0' output leakage current 
Output loading - segments 
Output loading - overflow 
Output loading - digit strobes 
High voltage output 
External reservoir capacitance CEXT 
External leakage current 

onCEXT 
Save duty cycle 
Number of save cycles 
Data retention time 
Data retention time 
Total integrated RECALL time 

between SAVE cycles 
Count frequency f 
Clock width 
Recall width 
Clear width 
Save width 
Input rise and fall times 
Internal scan frequency 
External scan frequency 

Output Count 
Enable Position 

QA Qa QC Qo 

0 . 0 0 0 0 
1 0 1 1 1 1 
1 1 0 1 1 0 
1 2 1 1 0 1 
1 3 1 1 1 1 
1 4 0 1 1 0 
1 5 1 0 1 1 
1 6 1 0 1 1 
1 7 1 1 1 0 
1 8 1 1 1 1 
1 9 1 1 1 1 
1 Invalidt 0 1 1 1 

A 
FiG/B 

Table , - Output function table 

EIre Segment identification 

D 
• Don't care condition 

VSS 
6 

VSS 
-1 

-12 

-10 

100 

100 
12 
3 

10· 

2.5 
5 
5 
10 

QE QF 

0 0 
1 1 
0 0 
1 0 
0 0 
0 1 
0 1 
1 1 
0 0 
1 1 
0 1 
1 1 

t Incorrect use of the device may cause invalid BCD 
characters to appear in the counter. 

13 

1 

QG 

0 
0 
0 
1 
1 
1 
1 
1 
0 
1 
1 
0 

',MN91 061718 

Value 

Typ Max 
Units Conditions 

VSS 11 V 
22 mA OUTPUT ENABLE = VIL 

SCAN = open circuit 
VSS 4 V 

V 
+1 I1A VDD:5VIN:5VssIExcept 

SCAN input) 
mA VIN = VSS-.6 

+120 I1A VIN = VSS-1 

150 300 0 VOUT = VSs-3 

150 300 0 VOUT = VSS-3 

500 1000 0 VOUT = VSs-3 
+1 I1A VDD:5 VOU-. ,5;Vss 
15 mA 

t 15 mA See note:l 
5 mA 

VSS-40 V 

j 220 nF 
See note 3 

2,0 I1A 
5 % 

See nole 4 
Months TA = 70°C 
Months TA = 85°C 

secs 
200 kHz 

~s See note 2 
~s See note 2 
~s See note 2 
ms See notes 2 and 5 

10 115 
1 kHz SCAN capacitance ~ 100nF 

25 kHz 

.. ~ ['\!l-~ 

; I i 
~ 100 I--~--~r-
a 

1000 

•• . 0.' 
FAEOUENCYIIroH.I, typ I 

Fig. 2 Scan frequency v. caPacItance (typical) 

~vss 

... 
~SCAN 

4" 

to> 

Yoo 

Fig. 3 Typical external drive circuit for Sf'AN inn,,' 
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MN91 61718 
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Fig. 4 MN9106 blOCk diagram 
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OPERATING NOTES 

1. The counter is a synchronous six decade counter 
multiplexed onto a four bit data highway and then decoded 
into seven segment format which drives open drain MOS 
transistors. An additional output transistor is also driven 
directly from the overflow latch. 
Multiplexing is provided internally from an oscillator whose 
frequency is determined bya capacitor between the SCAN 
input and VSS (Fig.2). This oscillator may also be forced 
externally from a signal which must be capable of sinking 
and sourcing current on the SCAN input (Fig.3). The 
decoded data and the corresponding digit strobe output 
are available for an entire oscillator period and the multiplex 
control scans the decades in sequence from most significant 
(OS6) to least significant (OS 1 ).The scan position changes 
on negative transitions of the SCAN input. 
With OUTPUT ENABLE held at a low level. the blanking 
facility turns off the segment outputs. the digit strobe outputs 
and the overflow output. The multiplexing scan sequence 
is reset to the most significant decade at this time A similar 
blanking and reset function also occurs whenever the de­
vice is put into recall or clear modes. 
With LZB at a high level. leading zeros are blanked provided 
that the overflow latch is not at a high level. Leading zero 
blanking is not applicable to the M N91 07 and applies only 
to three most significant decades in the MN9108. 

2. Clear rnode:- In clear mode the counter and overflow 
latch are reset to zero. all outputs are turned off and the 
multiplexin9 sequence is reset. The device is )Jut into clear 
mode by taking CLEAR to a high level while SAVE is also 
held high. Once the clear function has begun. any subse­
quent changes on the SAVE input are inhibited. RECALL 
and CLOCK inputs are always inhibited when the CLEAR 
input is high. 
Recall mode:- In recall mode the counter and overflow 
latch are preset from the memory. all outputs are turned off 
and the multiplexing sequence is reset. The device is put 
into recall mode by taking RECALL to a high level while 
CLEAR is low and SAVE is high. Once the recall function 
has begun. any subsequent changes on the SAVE input are 
inhibited. The CLOCK input is always inhibited when the 
RECALL input is high. 
Count mode:- In count mode the counter will increment 
on negative transitions of the clock input. If the counter is in 
the "999999" state. the next counting edge will set the 
overflow latch to a high level and counting will begin again 
at "000000". The device is in count mode when RECALL 
and CLEAR are at a low level and SAVE is high. However. 
once the CLOCK input has been taken high.anysubsequent 
changes on the SAVE input are inhibited until the CLOCK 
returns to a low level. 



,MN91 061718 
Save mode:- In save mode the data in the counter and 
overflow latch is written into the non-volatile memory. The 
device is put into save mode by taking SAVE to a low level 
while all other inputs are at a low level. Once the save 
function has begun. any subs~uent changes on the other 
inputs are inhibited until SAVE returns to a high level. 

Clock Recall Clear SAVE 

Clear mode . . 1 1t 
Recall mode . 1 a 1t 
Count mode 1 a a 1t 
Save mode at at at a 

TABLE 2. Control Truth Table 

• Don't care condition. 
t These conditions need only apply to enter the specified 
mode. once this has happened. changes on these inputs 
are inhibited internaM>' uEtil that particular mode is com­
pleted. Should the AV input be taken to a low level 
simultaneously with any other input going high. then a race 
condition will exist and although it is not possible to predict 
which mode will be entered. the device will not malfunction. 
The device may switch directly from one operating mode to 

, 

11':J.IJLI.I,I'.~IO .. I·O.IIO o. O. O. L..l .. L..f. L..l. 

lG'I 
P k;." 

" 
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another provided the minimum mode times are maintained. 
These features mean that no external synchronisation is 
required between the SAVE and other inputs and ensures 
that valid data is present before saving and that the data is 
fixed during the save period. 
3. The high voltage for the memory is generated intel'l1ally 
from a high impedance source and an external capacitor is 
needed on CEXT to provide a charge reservoir. Exceeding 
the save duty cycle or excessive external leakage from 
CEXT may cause appreciable loading of this high voltage 
resulting in reduced data retention. Should it be required to 
operate outside the specified limits then an external voltage 
supply may be used to maintain the high voltage level. 
4. Exceeding the specified number of save cycles may 
cause a reduction in data retention time and eventually the 
device may suffer permanent damage. 
5. Data can be entered into the memory with save times 
much less than ten milliseconds, however, the retention 
time is then significanlly reduced. It is therefore important 
that spurious save pulses do not occur which could disturb 
or corrupt the stored data. This is most likely to occur at 
power on and power off. To eliminate this possibility it is 
sufficient to ensure that the SAVE input remains within one 
volt of Vss at all times except during valid save periods. 
6. Current limiting resistors should always be included on 
all outputs to prevent excessive output current. 

+~rl ., '-' M2J 
LJ---

~ 
MN8101S 

CLlM 

P· i -{ 
o -{ 

~ .... 
CLOCK ht-JI 
""'''' 1" 

Fig. 5 Common cathode display interlace with decimal point overllow indication. 

PACKAGE DETAILS 

Dimensions are shown thus: mm (in) 

24 LEAD PLASTIC D.IL OP24 :il4 L.EAD C£R.u.K O.lL. OG24 
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~ 
NON-VOLATILE LOGIC 

MN921 0 
256 BIT MEMORY (64 x 4) 

The Plessey MN9210 is a 64-word by 4-bit electrically 
alterable non-volatile memory, fabricated using MNOS 
technology. The device operates from power supplies of 
+5V and -12V and a low current programming supply of 
-39V. 

Data input and output is multiplexed internally for 
common 1/0 bus compatibility. Latches are provided for 
address and 1/0 data allowing efficient interfacing. For 
ease of system expansion, two CHIP SELECT inputs are 
provided. If either or both are held high, the data lines are 
forced into a high impedance state and Read, Erase and 
Write functions are inhibited. 

With the READIWRITE input high, when STROBE is 
taken high, data from the addressed word is latched and is 
then subsequently available as output data when STROBE 
returns to the low level (Fig.3). 

Any word may be independently reprogrammed by 
executing an erase-write cycle, initiated on the falling edge 
of READIWRITE. This transition latches the input address 
and forces the data lines into a high impedance state. 

When STROBE is taken high the addressed word is 
erased and the data latch enabled. When STROBE returns 
low the write data now present on the data lines is latched 
and written into the addressed word. When READIWRITE 
returns high the write operation is terminated and the 
written data appears as output data (Fig.4). Alternatively 
the write operation may be terminated by taking either or 
both CHI? SELECT inputs high. 

FEATURES 

III Guaranteed Data Retention of One Year in the 
Absence of Applied Power over Temperature Range 
of - 40DC to + 70DC 

II! Latching Data and Address Inputs 
III Three-state Outputs on Data Lines 
II nUCMOS Compatibility 
III Single Word Preprogramming Facilities 
II 18-pin OIL Package 

ABSOLUTE MAXIMUM RATINGS 
(all voltages with respect to Vss ) 

Voltage on Vp -47V to +O.3V 
Voltage on VGG -20V to+O.3V 
Voltage on any other pin - 7V to +O.3V 
Storage temperature - 55°C to + 125°C 
Ambient operating temperature - 40°C to + 85°C 

The above limits are absolute limiting values beyond 
which the lifetime and performance of the device may 
be impaired. No guarantee is implied that the device 
will function at any condition other than speCified 
under the operating conditions. 
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Fig. 1 Pin connections (lop view) 
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Fig.2 MN9210block diagram 

ANTI-STATIC PRECAUTIONS 

DG18 
DP18 

B 
I 
' .. 
'" 

All inputs have suitable protection devices to minimise 
the possibility of damage due to static discharge. Care 
should still be taken when handling the device and the 
leads should at all times be shorted together until actually 
incorporated in the circuit in which the device is being 
used. Care should be taken to avoid static charges 
occurring in the circuit before completion and soldering 
should be carried out with an earthed bit. 

To ensure no damage occurs during transit, the devices 
are supplied packed in conducting foam or other suitable 
carriers. 



ELECTRICAL CHARACTERISTICS 

Operating conditions (unless otharwlse stated) 
Vss=+5V±5% 
Voo= OV 
VGG=-12V±5% 
Ambient operating temperature range - 40°C to +85°C 

Characteristic Symbol 

DC Characteristics 

Logic '0' input voltage VIL 
Logic '1' input voltage VIH 
Logie '0' output voltage VOL 
Logic '1' output voltage VOH 
High output impedance leakage current 

Power dissipation 

Non volatile data retention time 

Programming voltage Vp 
V p supply current averaged over Ip 
a single write period 

V p supply current at ali other Ip 

times 

Read Characteristics (Flg.3) 

Chip select set·up time tRCS 
Address set·up time tRAS 
Strobe width tRS 
Address hold time tRAH 
Chip select to output delay tco 
Strobe to output delay tRO 
Strobe rise and fali times 

Number of read cycles on anyone word 

Erase-Write Characteristics (Flg.4) 

Chip select set·up time tpcs 
Address set·up time tpAS 
Address hold time tpAH 
Strobe delay to 
Erase width tERASE 
Write width tWRITE 
Data set up time tos 
Data hold time tOH 
Strobe rise and fali times 

Number of erase/write cycles on 

any one word 

"CST "CS2 READ/WRiTE 

1 X X 
X 1 X 
0 0 1 
0 0 1 
0 0 0 
0 0 0 

Value 
Min. Typ. 

Vss-1 

Vss-1 
-10 

12 

3 

-41 

-350 

-120 

7.5 

7.5 

5 

0 

10· 

0 

2.5 

2.5 

0 

10 

10 

2.5 

2.5 

10· 

STROBE 

X 
X 
0 
1 
1 
0 

• Outputs correspond to previously read or written data 
High output impedance 

Table 1 Function table 

MN9210 

Max. 
Units Conditions 

0.8 V 

V 

0.4 V lOUT = +1.SmA 
V lOUT = - 1OOI'A 

+10 I'A VOO~VOUT~VSS 
450 mW Note 1 

months Tamb = 70·C 
months Tamb = 85°C 

-37 V Note4 

I'A Vp=-37V 

I'A Vp= -37V 

I'S 
I'S 

100 I'S 

2.5 I'S Output Loading 

2.5 I'S 1 TTL load +50pF 

5 I'S 
Note 2 

I'S 

I'S 

ms 

ms 

I's 

I'S 
5 I'S 

Note 3 

MODE 

NOT SELECT .. 
NOT SELECT .. 
STANDBY . 
READ . 
ERASE .. 
WRITE .. 
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OPERATING NOTES 

1. The majority of the power dissipation arises from the 
current flow between V S5 and V GG. The current 100 Is the 
sum of the Logic '0' output currents and approximately 
300I'A. 

2. Exceeding the permitted number of read cycles on any 
one word will cause a reduction of data retention, 
necessitating refresh of the stored data. 

3. Exceeding the permitted number of erase·write cycles 
on anyone word will reduce the data retention capability 
and eventually permanent damage may occur. 

4. A suggested circuit for the generation of the 
programming voltage Vp is shown in Fig.5. 

5. In applications requiring fastest possible 

reprogramming It may be of advantage to pre-erase 
memory words in advance, so that the subsequent 
reprogramming cycles need only write. 

An erase-only operation, like the programming cycle, 
begins with READtWRITE low followed by STROBE high, 
but is terminated after 10ms by taking either or both CHIP 
SELECT inputs high. STROBE should then be returned to 
the low level and READlWRITE to the high level. All 
memory words so erased will read '1111', i.e. all four data 
lines high. 

Words pre-erased in this manner may then 
subsequently be reprogrammed with a shortened erase­
write cycle in which the STROBE pulse width (STROBE 
high time, defining the erase period) is substantially 
reduced, the minimum permissible value being 251's. Thus 
reprogramming may be accomplished in little more than 
10ms per word. 

Fig.3 Read cycle (Read/Write = LogiC 1) 

Fig.4 Erase/Write cycle 

CD4069/UM74C04 Voo (PIN 7) -12Y 
Vee (PIN 14) ov 

39Ytrn~~n . _12V..,:",::,,,-' ______ --' 

Z10p 

Y, 

Fig.5 Suggested circuil for generating programming voltage V p (Will provide - 37V to·· 41 V@ - 240iJA minimum suitable lor continuous 
erase/write cycling@l20msperword. i.e. write duty cycle 0150%) 



249 



250 



8. Packages. 
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9. Plessey Semiductors 
World Wide. 
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ALABAMA: 
ARIZONA: 
CANADA: 
CALIFORNIA: 

FLORIDA: 
GEORGIA: 
ILLINOIS: 
MARYLAND: 
MASSACHUSETTS: 
MICHIGAN: 

MINNESOTA: 
MISSOURI: 

NEW MEXICO 

NEW YORK: 

NORTH CAROLINA: 
OHIO: 

PENNSYLVANIA 

TEXAS: 

VIRGINIA: 
WASHINGTON: 

CALIFORNIA: 
CANADA: 
MARYLAND: 
NEW YORK: 

TEXAS: 

BRYAN PROCTER 
Western Sales Manager 
710 Lakeway 
Suite 265 
Sunnyvale, CA 94086 
(408) 245-9890 

PLESSEY SALES REPRESENTATIVES: 

Huntsville (205) 883-9260 REMCO 

Scottsdale (6021 948-4404 Faser Technical Sales 
Bolton (416) 857-4302 MacKay Associates 

Goleta (805) 964-8751 The Thorson Company of So_ California 
Woodland Hills (213) 340-9143 RELCOM 

Plantation (305) 473-2101 Gallagher Associates 

Duluth (404) 476-1730 REMCO 

Elk Grove Village (312) 956-1000 Micro Sales Inc. 

Beltsville (301) 937-8321 Applied Engineering Consultants 

Natick (617) 655-6080 Wayland Engineering Sales 

Brighton (313) 227-1786 SAl. Marketing Corp. 

Bloomington (612) 884-8291 Electronics Sales Agency Inc. 

Independence (816) 254-3600 Engineering Services Company 
St Louis (314) 997-1515 Engineering Sales Company 

Phoenix (602) 266-2164 Eltron 

Plainview (516) 681-3155 Robert Smith Assocs. 
Spring Valley (914) 354-6067 Robert Smith Assocs. 

I Skaneateles (315) 685-5731 Robtron Inc. 

Raleigh (919) 787-1461 REMCO 

Shaker Heights (216) 751-3633 SAl. Marketing Corp. 
Centerville (513) 435-3181 SAl. Marketing Corp. 
Zanesville (614) 454-8942 SAl. Marketing Corp. 

Pittsburgh (412) 782-5120 SAl. Marketing Corp. 
Huntingdon Valley (215) 947-5641 Dick Knowles Assocs. 

Arlington (817) 640-9101 W. Pat Fralia Company Inc. 
Houston (713) 772-1571 W. Pat Fralia Company Inc. 
Austin (512) 451-3325 W. Pat Fralia Company Inc. 

Lorton (713) 550-9799 Applied Engineering Consultants 

Seattle (206) 345-0376 Bryan Procter 

PLESSEY DISTRIBUTORS 
(Dial direct for orders under 100 pieces and faster delivery) 

Irvine (714) 540-9979 Plessey Semiconductors 

Toronto (416) 364-9281 G.E.C. Canada Ltd. 

Beltsville (301) 937-8321 Applied Engineering Consultants 

Plainview (516) 249-6677 Plainview Electronic Supply Corp. 

Ft. Worth (817) 649-8981 Patco Supply 

PLESSEY REGIONAL OFFICES 

JONATHAN HILL 
Midwest Sales Manager 

4849 N. Scott 
Suite 121 

Schiller Park, IL 60176 
(312) 678-3280/3281 
TWX 91D-22H'794 

PATREDKO 
Eastern Sales Manager 

89 Marcus Blvd. 
Hauppauge, NY 11787 

(516) 273·3060 
TLX 961419 TELL USA HAUP 

A.J. WILLIS 
S.E. Sales/Applications 

7094 Peachtree Ind. Blvd. 
Suite 295 

Norcross, GA 30071 
(404) 447-6910 
TLX 70·7309 

Service NSCS 

VERN REEB 
Central Sales/Applications 

112 East High Street 
Hicksville, OH 43526 

\ (419)542-7544 

263 



264 



EUROPE 

sales offices 

BEN ElUX Plessey S.A., Chausee de St. Job 638, Brussels 1180, Belgium. Tel: 02 374 59 73. Tx: 22100 
FRAN CE Plessey France S.A., 16,20 Rue Petrarque, 75016 Paris. Tel: 727 43 49 Tx: 62789 
ITALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37347 
SCAN DlNAVIA Svenska Plessey A.B., Aistromergatan 39, 4tr, S-112 47 Stockholm 49, (P.O. Box 49023 S-100 28 

Stockholm 49) Sweden. Tel: 08235540 Tx: 10558 
SWITZERlAN D Plessey Verkaufs A.G .. Glattalstrasse 18, CH-8052 Zurich. Tel: 50 36 55,50 36 82 Tx: 54824 
UNITED KI N G DO M Plessey Semiconductors, Cheney Milnor, Swindon, Wilts. SN2 2QW Tel: 0793 36251 
WEST GERMANY Plessey GmbH., 8 Munchen 40, Motorstrasse 56, Tel: (89) 351 6021,6024 Tx: 5215322 

Plessey GmbH, Moselstrasse 18, Postfach 522,4040 Neuss. Tel: (02101) 44091 Tx: 517844 
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agents 

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

AUSTRIA Plessey GesmbH .• Postfach 967. A-lOll Vienna. Tel: 63 45 75 Tx: 75 963 
BRAZIL Plessey Brazil. Caixa Postal 7821. Sao Paulo. Tel: (011) 269 0211. Tx: 112338 
CANADA Plessey Canada Ltd .• 300 Supertest Road. Downsview. Toronto. Ontario. Tel: 661 3711. Tx: 065-24488 
EASTERN EUROPE Plessey Co. Ltd .• 29 Marylebone Rd .• London NWl 5JU. England. Tel: 01 4864091. 

Tx: 27331 
EIRE Plessey Ireland Ltd .• Mount Brown. Old Kilmainham. Dublin 8. Tel: 75 84 51/2. Tx: 4831 
GREECE Plessey Co. Ltd .• Hadjigianni Mexi 2. Athens. Tel: (21) 7243000. Tx. 219251 
HONG KONG Plessey Company Ltd .• Tugu Insurance Building. 12th floor, 1 Lockhart Road. GPO Box 617 

Tel: 5-275555 Tx: 74754 
JAPAN Cornes & Co Ltd .• Maruzen Building, 2 Chome Nihonbashi-Dori. C.P.O. Box 158. Chuo-ku. Tokyo 103. 

Tel: 272-5771. Tx: 24874 
Cornes & Co Ltd .• Marden House. C.P.O. Box 329. Osaka. Tel: 532-1012/1 019. Tx: 525-4496 

NETHERLANDS Plessey Fabrieken N.V., Van de Mortelstraat 6, P.O. Box 46. Noordwijk. Tel: 0171919207. 
Tx: 32008 

NEW ZEALAND Plessey (N.Z.) Ltd .• Ratanui Street. Private Bag. Henderson. Auckland 8. Tel: Henderson 64189. 
Tx: 2851 . 

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

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

SPAIN The Plessey Company Ltd., Calle Martires de Alcala. 4-3 0 Dcha .• Madrid 8. Tel: 24812 18 and 
248 38 82 Tx: 42701 
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