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SP8000 SERIES HIGH SPEED DIVIDERS 
Prescalers 
SP8600A, B 
SP8601A, B 
SP8602A, B 
SP8605B & M 
SP8606B & M 
SP8607A, B 
SP8608B & M 
SP8609B & M 
SP8610B & M 
SP8611B & M 
SP8617B & M 
SP8619B & M 
SP8620A, B 
SP8627 
SP8628 
SP8629 
SP8630A, B 
SP8634B 
SP8650A, B 
SP8656 
SP8658 
SP8655A,8 
SP8657A,8 
SP8659A,8 
SP8660A,8 
SP86658 
SP86678 
SP8670A,8 
SP86758 & M 
SP86778 & M 
SP8680A,8 
SP8691A, 8 
SP87358 
SP87508 & M 
SP8752B 
SP8755A,8 
SP8770B 
SP8772B 
SP8792 
SP8793 
SP8901 
SP8906 

8 

250MHz 7 4 
150HMz 7 4 
500MHz 72 
1.0GHz 7 2 
1.3GHz 7 2 
600MHz 7 2 
1.0GHz 7 2 
1.3GHz 7 2 
1.0GHz 7 4 
1.5GHz 74 
1.3GHz 7 4 
1.5GHz 7 4 
400MHz 7 5 
150MHz 7 80 
150MHz 7 100 
150MHz 7 100 
600MHz 7 10 
700MHz -;- 10 (BCD a/p) 
600MHz 7 16 
200MHz 7 24 
200MHz -;- 20 
200M Hz 7 32 Low power (50mW) 
200MHz -;- 20 Low power (50mW) 
200MHz -;- 16 Low power (50mW) 
200MHz 7 10 Low power (50mW) 
1GHz 7 10 
1.2GHz 7 10 
600MHz 7 8 
1GHz 7 8 
1.2GHz -;- 8 
600MHz 7 10/11 } Two Modulus 
200MHz -;- 8/9 
600MHz 7 8 with binary alPs 
1GHz 7 64 
1.2GHz -;- 64 
1200MHz 7 64 
1 GHz 7 256 
1.2GHz 7 256 
200M Hz 7 80/81 Low power} 
200M Hz 7 40/41 Low power Two Modulus 
1GHz 7 512 } 
500MHz 7 256 Four Modulus 
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97 

100 
102 
102 
105 
105 
108 
108 
111 
113 
113 
113 
116 
119 
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132 
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138 
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165 
185 
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188 
190 
190 
203 
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208 
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SP4000 SERIES HIGH SPEED DIVIDERS 
Prescalers 
SP4020 VHF/UHF -;- 64 77 
SP4021 950MHz -;- 64 79 
SP4040 VHF/UHF -;- 256 81 
SP4041 950MHz -;- 265 83 
SP4140 950MHz -;- 265 85 
SP4150 950MHz -;- 265 85 

NOVOl 
Non-Volatile logic 
MN91 02 Non Volatile Quad latch 233 
MN9105 Quad Up/Down Counter 235 
MN91 06 Six Decade Up Counter 238 

Two-modulus Programmable Dividers 
SP8643A, B 350MHz -;- 10/11 (ECl a/p) 123 
SP8647A, B 250MHz -;- 10/11 (TTL alP) 123 
SP8685A 500MHz -;- 10/11 (ECl) 147 
SP8690A, B 200MHz -;- 10/11 low power TTL a/p (70mW) 149 

AC coupled I/P 
SP8695A, B 200MHz -;- 10/11 low power TTL a/p (70mW) 155 

DC coupled I/P 
SP8720A, B 300MHz -;- 3/4 158 
SP8725A, B 300M Hz -;- 3/4 161 
SP8740A, B 300MHz -;- 5/6 AC coupled I/P 168 
SP8741 A, B 300MHz -;- 6/7 AC coupled I/P 171 
SP8743B & M 500MHz -;- 8/9 AC coupled I/P 174 
SP8745A, B 300MHz -;- 5/6 DC coupled I/P 177 
SP8746A, B 300MHz -;- 6/7 DC coupled I/P 181 
SP8785, B & M 1.0GHz -;- 20/22 196 
SP8786, B & M 1.3GHz -;- 20/22 196 

Modulus Extenders 
SP8790A, B LP -;- 4 control for all programmable devices (40mW) 200 
SP8794A, B lP -;- 8 control for all programmable devices (40mW) 205 

SP8760B & M 

SP8922 
SP8921 
SP8923 

General purpose synthesiser circuit 

40 Channel CB Synthesiser IC Set 
40 Channel CB Synthesiser IC Set 
40 Channel CB Synthesiser IC Set 

193 

214 
214 
214 
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SP9000 SERIES DATA CONVERSION PRODUCTS 
High Speed Comparators 
SP9685 Ultra Fast Comparator 
SP9687 Ultra Fast Dual Comparator 
SP9750 High Speed Comparator 
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221 
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VOLTAGE-CONTROLLED 
OSCILLATOR 

SP1648 

(101 

(12) 

Input Capacitance = 6 pF typ 

(5) 

M8Kimum Series Resistance for L (External Inductance) = 50 11 typ 

Power Dissipation = 150 mW tvp/pkg (+5.0 Vdc SupplVl 
Maximum Output Frequency .~ 225 MHz typ 

The SP1648 is an emitter-coupled oscillator, construc­
ted on a single monolithic silcon chip_ Output levels are 
compatible with PEeL I" logic levels_ The oscillator re­
quires an external parallel tank circuit consisting of the 
inductor (LI and capacitor (el. 

A varactor diode may be incorporated into the tank 
circuit to provide a voltage variable input for the oscillator 
(Veal. The SP1648 is used in the Phase-Locked Loop 
shown in Figure 9_ This device may be used in many 
applications requiring a fixed or variable frequency clock 
source of high spectral purity (See figure 21-

The SP1648 may be operated from a +5_0 Vdc supply 
or a -5_2 Vdc supply, depending upon system requirements. 

FIQURE 1 - CIRCUIT SCHEMATIC 

(71 
VEE 1 

(101 
B.a, Pt 

010 

(12) 
Tank 

Vee] 
(141 

181 (5) 
VEE 2 AGe 

----~---------------- -------------------' 
FIGURE 2 - SPECTRAL PURITY OF SIGNAL AT OUTPUT 

B.W. = 10 kHz Scan Width - 50 k Hz/div 

Cent., Freql'ancy = 100 MHz V.rtical Scal. ~ 10 dS/div 

L: Micro Matal torroid #T20-22, 8 turn. 

#30 Enamlad Coppar wir •. 

-The 1200 ohm resistor and the scope termina­
tion impedance constitute .' 25: 1 attenuator 
probe. Coax shall be CT -070-50 or equivalent. 
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SP1648 (continued) 

ELECTRICAL CHARACTERISTICS 

Supply Vol~ • +5.0 volts 

Sy",bot 

po ...... S\jpply O,.,n Cur~.!~t --~ 
lot·e "' VO!.f 

OuIPutVOU. 
l~-~'- VOL 
OutP~~~~.~ 

B'MVott-. VatU 

-- ------ -----

P •• II~~~.~~-- -~ 
Oulput DvlV eve'. VDC 

OK')"f<o"F'~u.ncv '_. 

8 

J 

'0 

" --) 

(10) 

<121 

.T", 

T.~::; t-":-':':~t-~:"-1_=-+--=,.~L',-O-l 

ELECTRICAL CHARACTERISTICS 

Supply VOl1l1ge ~ -5.2 volts 

14 

( 10) 

( 12) : 
I L. _______ J 

(3) 

OutPut 

- I I I"" I i I 
-1-1- '001 215 1- -1-1- 1.8 

FIGURE 3 - TEST CIRCUIT AND WAVEFORMS 

• Use high Impedance probe ( > 1.0 Megohm must 
be used) 

•• The 1200 ohm res.stor and the scope terll1matlon 
Impedance constitute a 25.1 attenuato, probe 
Coax shall be CT 01050 or equivalent 

••• Bvpass onlv that supply OPPosite ground 

ta .., 
PRF 10 MHz 

Duty Cycle (VDC) 
tb 

'a 

1.14 



SP1648 (continued) 

OPERATING CHARACTERISTICS 

Figure 1 illustrates the circuit schematic for t: J SP1648. 

The oscillator incorporates po<;itive f.eedback by coupling 
the base of transistor 07 to the collector of 08. An auto· 
matic gain control (AGe) is incorporated to limit the cur­
rent through the emitter·coupled pair of transistors (07 
dnd 08) and allow optimum frequency response of the 
oscillator. 

In order to maintain the high a of the oscillator, and pro­
vide high spectral purity at the output, a cascode transistor 
(04) is used to translate from the emitter follower (05) to 
the output differential pair 02 and 03. 02 and 03, in 
conjunction wit.h output transistor aI, provide a highly 
buffered output which produces a square wave. Transistors 
010 thru Q 14 provide the bias drive for the oscillator and 

output buffer. Figure 2 indicates the high spectral purity 
of the oscillator output (pin 3). 

FIGURE 4 - THE SP1648 OPERATING IN THE VOLTAGE 
CONTROLLED MODE 

When operating the oscillator in the voltage controlled 
mode (Figure 4), it should be noted that the cathode of 
the varactor diode (0) should be biased at least 2 VBE 
above VEE (~1.4 V for positive supply operation). 

When the SP1648 is lIsed with a constant dc voltage 
to the varactor diode, the output frequenr.y wrll vary 
slightly because of internal nOise. ThiS vJriatlon IS plotted 
versus operating frequency in Figure 5 

~ 100 
Ul 
:;; 
a: 
z 
a 
1-
« 
> 
~ 10 

>-
u 
z 
w 
:::> 
a 
w 
a: 
Ll. 

SP1648 
Under Test 

FIGURE 5 - NOISE DEVIATION TEST CIRCUIT AND WAVEFORM 

Oscillator Tank Components 
(Circuit of Figure 4) 

L 

~.:.- -~-r~ 
1.010 MV2115 100 

1060 MV2115 2.3 

60100 MV2106 0.15 

10 100 

f, OPERATING FREQUENCY, (MHz) 

20 k Hz above. SP 648 Frequency 

300 rnV 

(HP5210A output voltage, (Full Scalt" FreQuencvl 
Frequency DeViation .-

10 Volt 

NOTE· Any frequency deviation caused by the sigo.a.i--generator and SP1648 power 

supply should be determined and minlmzed prior to testing. 

Voltmeter 
RMS 

HP3400A or Equlv 
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SP1648 (continued) 
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TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE 
USING EXTERNAL VARACTOR DIODE AND COIL. TA = 2S0C 

FIGURE 6 

64~--r---r-~r-~---.--~--~-----~---r---

60r---~--r-~~~--~---+---+---+---+--~ 

56r---~--r-~~~~-~---+---+---+---+--~ 

52~--~--~-~~-~--~---+---+---+--_+--~ 

48 r- --~--- - - - -p.--F--- ---
44 ---t---I--- - -- - - - V ---
40 L7"f- - --- -f---
36 --_.-t------I-- ~.-. --

1~ ~:~~:=:- ~;t:'~ .• . .. ~ -::~:~~= 
16 r-- - +--- --. t-.--f----- I---~-

"'r- I ........ V .- -- 1-- ~-- - -- ---
80~ __ ~ __ ~~~~~~ __ ~ __ ~ __ ~ __ ~ __ ~ 

O. 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10 

V,n.INPUT VOLTAGE (VOLTS) 

FIGURE 7 

18 

17 

16 

15 

14 

13 

12 

II 

10 

90 

80 
0 5.0 6.0 7.0 80 9.0 10 

Vin. INPUT VOLTAGE (VOLTSI 

FIGURE 8 

190r---,---,--,r--.---,----,---, --r---r-~ 

180r---- \-.- . -1---- ---r---. 
170 r--r - +-.--4--+--r--

---f--

160 t---\---\-----'f----if---+- ... -

150 r--r- t---.. +--I----!- ./ -­

::~ r--t--_.+-- .-r__--r----r-- -+---r--V,,£-r--._-_-_-+- _= 
120 t---\----I--- f- -+---+---+--.~/!---__11_. - I- --
I 10 t---\---I-----<i-- - 1--- _+--__ j,t,/C_-+-_ . - ----
1001-----Jf----t--+-_+_ --+---,~/---+- - .--
90f----i--+--+---I--~~C-+_-r__---<1_-__!-__+ 
80r-~---+--+--_r~~/-_+-~-_r-4_~ 
70r-~---4--_+-~~-4_-+--~--~_4--~ 
60 1---- .--.-+---\:;",./"--+----+----1----11----11---1-----< 

500~-,~.~0--2~.~0~~3~.0~-4~.0~-S~.O---6~.0--~7~.O---8~.0---9~.0--~'0 

Vin. INPUT VOLTAGE (VOLTS) 

1 k 

L: Micro Me'el Toroidel Cor. #T44-10. 
4 turns of No_ 22 copper wire. 

Vin 

MV1401 (5) 

51'F

I Veel '. VeC2 '5 Vdc :r o. I I'F 

-=- VEEI VEE2·- Gnd -=-

1200' 

-Thf['.1200 'ohm resistor and the scope termina-
tion impedance constitute,. 25: 1 attenuatar 
probe. Coa. shall be CT ·070-50 or equivalent. 

1 k 

L Micro Metal Toroidal Core #T44 10. 
4 turns of No. 22 copper wire. 

Vin 

MV1401 (5) 

51'
F I VCC1=VCC2 +SVdc :r O.1 1'F 

-=- VEEI = VEE2 ~ Gnd -=-

1200' 

• The 1200 ohm resistor and the scope termina· 
tion impedance constitute a 25: 1 attenuator 
prObe. CoaK shall be CT -070-50 or equivalent. 

L: Micro Metal Torodi.1 Core #T30-22. 
5 turns of No. 20 copper wire. 

VCCI VCC2 +5 Vdc 

VEE1 = VEE2 = Gnd 

1200' 

• The 1200 ohm resistOr and the scope termtna 
tion impedance const Itute a 2S. 1 attenuatar 
probe. Coa)( shall be CT -070-50 or equlvatent 



SP1648 (continued) 

Typical transfer characteristics for the oscillator in the 
voltage controlled mode are shown in Figures 6, 7 and 8. 
Figures 6 and 8 show transfer characteristics emp'oying 
onl~ the capacitance of the varactor diode (pluse the input 
caPllcitance of'the oscillator, 6 pF typical). Figure 7 illus­
trates the oscillator operating in a voltage controlled mode 
with the output frequency range limited. This is achieved 
by adding a capacitor in parallel with the tank circuit as 
shown. The 1 kfl resistor in Figures 6 and 7 is used to pro· 
teet the varactor diode during testing. It is not necessary 
as long as the dc input voltage does not cause the diode to 
become forward biased. The larger·valued resistor (51 kfl) 
in Figure 8 is required to provide isolation for the high· 
impedance junctions of the two varactor diodes. 

The tuning range of the oscillator in the voltage con­
trolled mode may be calculated as: 

fmax yco (max) + Cs 

fmin yco (min) + Cs 

1 
where fmin = 

2" Y L (CO (max) + Cs) 

Cs = shunt capacitance (input plus external 
capacitance). 

CD = varactor capacitance as a function of 
bias I/oltage. 

Good RF and low·frequency bypassing is necessary on 
the power supply pins (see Figure 2). 

Capacitors (C1 and C2 of Figure 4) should be used to 
bypass the AGC point and the VCO input (varactor 
diode), guaranteeing only dc levels at these points. 

For output frequency operation between 1 M Hz and 50 
MHz a 0.1 IJ.F capacitor is sufficient for Cl and C2. At 
higher frequencies, smaller values of capacitance should be 
used; at lower frequencies, larger values of capacitance. At 
higher frequencies the value of bypass capacitors depends 
directly upon the physical layout of the system. All by­
passing should be as close to the package pins as possible 
to minimize unwanted lead inductance. 

The peak-to-peak swing of the tank circuit is set inter· 
nally by the AGC circuitry. Since voltage swing of the 
tank circuit provides the drive for the output buffer, the 
AGC potential directly affects the output waveform. If it 
is desired to have a sine wal/e at the output of the SP1648, 
a series resistor is tied from the AGC point to the most 
negative power potential (ground if +5.0 volt supply is 
used, -5.2 volts if a negative supply is used) as shown in 
Figure 10. 

At frequencies above 100 MHz typ, it may· be necessary 
to increase the tank circuit peak·to-peak voltage in order to 
maintain a square wave at the output of theSP1648. This 
is accomplished by tying a series resistor (1 kn minimum) 
from the AGC to the most positive power potential (+5.0 
volts if a· +5.0 volt supply is used, ground if a -5.2 volt 
supply is used). Figure 11 illustrates this principle. 

APPLICATIONS INFORMATION 

The phase locked loop shown in Figure 9 illustrates the 
use of the SP1648 as a voltage controlled oscillator. The 
figure illustrates a frequency synthesizer useful in tuners 
for FM broadcast, general aviation, maritime and land­
mobile communications, amateur and CB receivers. The 
system operates from a single +5.0 Vdc supply, and requires 
no internal translation, since all components are com­
patible. 

Frequency generation of this type offers the advantages 
of single crystal operation, simple channel selection, and 
elimination of special circuitry to prevent harmonic lock­
up. Ad~itional features il)clude dc digital switching (pref· 

erable over RF switching with a multiple crystal system). 
and a broad range of tuning (up to 150 MHz, the range 
being set by the varactor diode). 

The output frequency of the synthesizer loop is deter· 
mined by the reference frequency and the number program· 
med at the programmable counter; fout = Nfref. The 
channel spacing is equal to frequency (fref). 

17 



SP1648 (continued) 

FIGURE 9 - TYPICAL FREQUENCY SYNTHESIZER APPLICATION 

--"-
Phase 

Detector 
f ref 

~ 

Figure 10 shows the SP1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To obtain a sine 
wave at the output, a resistor is added from the AGe 
circuit (pin 5) to VEE. 

Figure 11 shows the SP1648 in the variable frequency 

mode operating from a +5.0 Vdc supply. To extend the 
useful range of the device (maintain a square wave output 
above 175 MHz), a resistor is added to the AGe circuit at 
pin 5 (1 k-ohm minimum). 

F IGUR E 10 - METHOD OF OBTAINING A SINE-WAVE OUTPUT 

+5.0 Vdc 

18 

Voltage 
Low·Pass Controlled 

f out 
Filter -----. Osci/lator I---

SP1648 

-;-'N ... SP8640 ~ 

I r 

Figure 12 shows the SP 1648 operating from +5.0 Vdc 
and +9.0 Vdc power supplies. Thi.s--per-mits a higher voltage 
swing and higher output power than is possible from the 
PEeL output (pin 3). Plots of output power versus total 
collector load resistance at pin 1 are given in Figures 13 
and 14 for 100 MHz and 10 MHz operation. The total 
collector load includes R in parallel with Rp of L 1 and 
e1 at resonance. The optimum value for Rat 100 MHz is 
approximately 850 ohms. 

FIGURE 11 - METHOD OF EXTENDING THE USEFUL RANGE 
OF THE ISP1648(SQUARE WAVE OUTPUT) 

+5.0 Vdc 

Output 

1 k min 

I 



SP1648 (continued) 

FIGURE 12 - CIRCUIT SCHEMATIC USED FOR COLLECTOR OUTPUT OPERATION 

VCC2 
(14) 

Ll Cl 

+5.0 V ~",~ .. ", 
(1) Output 

+---+--+-----If-----l Q 10 

~--+--+---I Qll 

(7) 

VEEI 

D2 

(10) L2 

Bias Pt. ~-7I>F--=.C=-2..J 
(12) 

Tank 

(8) 

VEE2 

FIGURE 13 - POWER OUTPUT versus COLLECTOR LOAD 

Se. test circuit, Fi~ure 12, f == 100 MHz 

C3 = 3.0 - 35 pF 

Collector Tank 
Ll=0.22"H Cl=1.0-7.0pF 

R = 50 n -10kn 
Rp of L 1 and Cl = 11 kn @ 100 MHz Resonance 

Oscillator Tank 

~ 
a: 5 

~ 
-4 ... 
;:) 

~ 3 
;:) 

o 
a: 2 
w 
~ 
o 1 
0.. 

L2 = 4 turns #20 AWG 3/16" I D 
C2 = 1.0 - 7.0 pF 

~ 

I I --
I V-

/ 

100 

'\ 

I 

1000 

TOTAL COLLECTOR LOAD (ohms) 

i\ 
\ 

10.000 

C3 

1.2 k 
6-...... -:J::r---:r:~-............ +5.0 V 

(5) 'T' 'i 'T' 1.0 "f 
AGC.,. ~ .,. 

c:i 

FIGURE 14 - POWER OUTPUT versus COLLECTOR LOAD 

See test circuit, F igur. 12, f = 10M Hz 

C3 = 470 pF 

Collector Tank 
Ll=2.71'H Cl~24-200pF 

R = 50 n - 10 kn 
Rp of Ll and Cl = 6.8 kn@ 10 MHz Resonance 

Oscillator Tank 

L2 = 2.7 I'H 
C2= 16 -150 pF 

14 

I \. i 
i 

\ 
1 ~~ _ ~\ i I : 

1 ! I V :~'.t++' , 
'" 

i 

i 

1 
100 1000 10.000 

TOTAL COLLECTOR LOAD (ohms) 

19 
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V, 

DUAL AID COMPARATOR 

SP1650 • SP1651 

Positive Logic 

vh 
5 _ 0 0 2 .~ 00 

The SP1650 and the SPl 651 are very high speed 
comparators utilizing differential amplifier inputs to sense 
analog signals above or below a reference level. An output 
latch provides a unique sample-hold feature. The SPl 650 
provides high impedance Darlington inputs, while the SP-
1651 is a lower impedance option, with higher input slew 
rate and higher speed capability. 

V2a 

C. 4 e a 3 00 

V,b 

V2b 

Cb 
"~ 11 _ 0 0 14 

13 C a 15 

Vec = +5.0 V = Pin 7.10· 
VEE = -5.2 V = Pin 8 
Gnd = Pin 1.16 

e Po = 330 mW tvp/pkg (No Load) 

• tpd = 3.5 ns tvP (SP1650) 
= 3.0 ns tvP (SPI651) 

• Input Slew Rate = 350 V/lls (SPI 650) 
= 500 VIlli (SPI651) 

• Differential I nput Voltage: 

-5.0 V to +5.0 V (-30°C to +850 C) 

• Common Mode Range: 

01 

01 

Complementary outputs permit maximum utility for 
applications in high speed test equipment, frequency meas­
urement, sample and hold, peak voltage detection, trans­
mitters, receivers, memory translation, sense amplifiers 
and more. 

The clock inputs (Ca and Cb) operate from PECl III 
or PECl 10,000 digital levels. When Ca is at a logic high 
level, 00 will be at a logic high level provided that V 1 > 
V2 IV 1 is more positive than V2). 00 is the logic com­
plement of 00. When the clock input goes to a low logic 
level, the outputs are latched in their present state. 

Assessment of the performance differences between the 
SPl 650 and the SP165 1 may be based upon the relative 
behaviors shown in Figures 3 and 6. 

TRUTH TABLE 
-3.0 V to +2.5 V (-30°C to +850 C) (SPI650) 

C VI, v2 oOn+l oOn+l 

v, 

-2.5 V to +3.0 V (_30°C to +850 C) (SPI651) 

• Resolution: ~ 20 mV (-30°C to +8So C) 

• Drives 50 n lines 

SP1650 Inputs 

r---~--~---4~-------A 

t----f----- - - - B 
~_+----;_-------C 

1---------0 

~-~~--~--E 

SP1651 Inputs 
,..----.-------- A 

--- ~ 
+---+------- c 

~------o 

~-..JVO".,..-~--E 

H VI >V2 

H VI <v2 

'" '" 
'" = Don't Care 

CIRCUIT SCHEMATIC 
1/2 of Device Shown 

s---

Vce 

e----+---+--~~---1 

(Both Devicel) 

o--------+----r-_+---r----+_~ 

H L 

H 

aOn aOn 

2 a 
~_+--__f------<>3 a 

E--------+--~~~--~----+_~--~---+----~ 

Clock 

21 



IN 
,N ELECTRICAL CHARACTERISTICS 

ThisPECL III circu,t has been designed to 
meet the de spec,fications shown in the­
test table, alter thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink IIERC-LlC-
214A2WCB or equivalent) Or a transverse 
airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
tesl socket Or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs, 
The other inputs and outputs are tested in 
a similar manner, Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
inhrmation section for complete thermal 
data 

Cl\lract.,lstIC 

Power Supply Ora,n Current 

Input Current 

Positive 
Negative 'f~ I 7~O' -

',n 

POSITIVE LOGIC 

~~:~~2QO 
C.4~300 

Vlbl2~ V2b 11 . 0 Q 14 Q 1 

Cb13 C a 1501 

@rea 
T.m~.tu,. VIHmax 

-lOGe -0875 

+2SoC -0810 

+8SoC -0100 

25' 
4.13 

."111 

, I) l I I I I 

CERAMIC PACKAGE E 

TEST VOLTAGE VALUES 

IVotuJ 

V'Lmm VIHAmin VILArna.ll VAl VA2 I VA3 I Vu I VAS 

-1890 -1180 -1515 +0020 -0.020 I 
-1850 -1095 -1485 +0.020 -0020 I S .. Nore@ 

-1830 -1025 -1440 +0020 -0020 

TEST VOLTAGE APPLlEO TO PINS LISTED BELOW 

VILm,nfV'HAm,niV'LAm .. 1 VA' I VA2 I VAl i VA. I VAS 

4,13 6.12 
6,12 

VAS 

VA6 

VCC~IVEE~ 
+5.0 -5.2 

+5.0 -5.2 

+5.0 -52 

vc';O)I~ 

7,10 
7.10 

0 .... 

1,5,11,16 
1,5,11,16 

SP16S0 

I I I 10 I -t- 1':;,11,16 
5P1651 I;' 40 - 1,5,11,16 

1-:-11 r-, p-'u '-:-L-"-:'.-ge-::C-u,-'en-'-, ------- -i'~ 
5P1650 I 
SP1651 I 

Input ClOck Current 

Log'c "'" Output Voltage VOH 

LogiC '0' Output VOltage VOL 

10 
~Adc 

,uAdc 

1045 .QB75 -0.960 :-0.8101-0.890 -0.700 Vdc 4.13 

j J JIIJ J J J 
'_I·'~" I .. w I "WI .. ~I"" I ,,01 •. " 

j i I I I j I j I j 

~ ~ I I - I ~ ~ I - I - I - I - I ~::~ 1,5,11,16 
1,5,11,16 

-.,. 

6.12 , - , - 7]"0 I' ]8 '::~::~::~ ','6 
1.16 

1,5,' 1.16 
',6,'2,16 

1.16 
1,16 

5.11 

5.11 

6.12 

6,12 5,11 
5,11 

6.12 

6,12 

5,11 
5.11 6,'2 

6.'2 

L~~;~-~- Th"'h~'~' VOI~;;nVOHA I ~ -'r ~ -T1 ~ l'° ~ T '! r 'T6 

! Leg'c "0" r;;"hO,~';;;;-gel' I VOLA -H -'.630 - 1-'.600 -1555 Vdc ,l 7,10 ',5,16 

I _____ ,_!ii I~ ! . ~ + = I ~ + J + + t 
'K)TES CD A!ldatal!.for f15Pl650qrSP1651,exceptdatamar kedP) whtchrefer~totheentlrepackage (!) I All Temper.ture, I V A 3 I VA4 I VA5 I VAS 

@ Tfo!e. 'MHo (')0:11, :n Nt'.?r Inl'j.cated. See Figure 4 r SP1650 -1+3.000 f +2.980 1-2.500 -2.480 

<l> Ma"i' .. ·~~n,I;')·J,~'.~~f~~~Y VVd:lta~s (beyond which deVice tlfe may be Impaired! I SPl 651 1+2.500 T +2.480 1-3.000 1-2.980 1 

CI) 
." 
-' 
0') 
c.n 
o 

• 
~ 
-' 
0') 
c.n 
-' 

n­
O 
~ 
3' 
c 
CD 
a. 
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SWITCHING TIMES 

C ..... ct.iotic 

Switchi,. TiIlMl 
Propegelion Delay 

(50%1050%1 
V·lnpulloOulpul 

Clock 10 Oulpul <2> 

Clock Enable Time G> 
Clock Aperlure Time G> 

R_Time 
(10%1090%1 

F.UTime 
(10% 10 90%1 

POSITIVE LOGIC 

V~a 5 _ D: 2 :0 V"6~ 
C. 4 C 0 300 

Vlb12~ V2bll - D 0 1401 

Cb 13 C a 15 01 

• Tnt 
Temper.tur. 

_30oe 
+zsoe 

+86oe 

Pin 
Unci. 

SP1650/1651 Test Limits 
-~e +ZSoC I +B5oe 

Symbol I Tnt Min I M.x I Min I Max I Min I Max I Unit 

16+2+ 
16+2+ 
16+2+ 
16+3-
16+3-
16+3-
1&-2-
16-2-
16-2-
16-3+ 
16-3+ 
16-3+ 

14+2+ 
14+2-
14+3+ 
14+3_ 

1.1"l1.. 

I.D 

12-1' 

!J:t 
12_ 
13-

2.0 I 5.0 I 2.0 I 5.0 I 2.0 I 5.7 

2.0 

1.0 ns 
1.0 ns 

1.0 
1.0 

NOTES: CD Maximum Po_r Supply Voltage. (beyond which device life may be impaired: 

IVccl+ IVEEI <;;12 Vdc. 

@ Unu.d clock inpuls may be lied 10 ground. 

@ See Figure 8. 

-CERAMIC PACKAGE E 

TEST VOLTAGE VALUES 

(Voltsl 

Vx Vxx vec<D VEE<D 

+1.040 +2.00 +7.00 -3.20 

+1.110 +2.00 +7.00 -3.20 

+1.190 +2.00 +7.00 -3.20 See Figure 2 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW 

VRl I VR2 I VR3 I Vx I VXX I Vee <D I VEI!<D I PI I P2 I P3 I P4 

1.11,16 I 7.10 

1,11,16 I 7,10 

~ 
1.11,16 I 7,10 

1.11,16 I 7,10 

1.11,161 7,10 
1.11,16 7,10 

1.11.161 7.10 
1,11,16 7,10 

@ All Temper.tur •• 

SP1650 

SP1651 

VR2 I VR3 
+4.900 -0.400 

+4.400 1-0.900 

en 
." -0') 
C1I 
o 

• 
en 
." -0') 
C1I -n o 
~ 
5' 
c: 
(l) 
Q. 



SP1650 , SP1651 (continued) 
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FIGURE 1 - SWITCHING TIME TEST CIRCUIT. zsoc 

·Vout to 
von to Channel A V Channel B 

V.,. V". V., • :~~~lr<"' ~ .. 
~- CC Gnd --, 

~-+---+~---'-"r--1 
Q~--+---' 

a~---'-----' 

-.-----!C 

I I l_-?=i-_-.l 
1 fo.l ~F 

VEE· 
-3.2 Vdc 

50-ohm termination to ground located 
in each scope chennel Input 
All input and output cabl •• to the scope 
are equal length. of SO-ohm coa"ial cable. 

·Complement of output under test should 
alwav. be loaded with SO-ohms to ground. 



SP1650 • SP1651 (continued) 

VIH 

VR 

VIL 

FIGURE 2 - SWITCHING AND PROPAGATION WAVEFORMS @ 2SOC 

P1 

P4 

C 

Q 

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

V - Input to Output 

'-----,---- VI L 

Testpul." t+.t.= 1.5±0.2ns(10%to90%) 
f = 5.0 MHz 

50% Duty Cvcle 
V1H is applied to C during tasts. 

TEST PULSE LEVELS 

Pul .. 1 Pul .. 2 Pul .. 3 

SP1650 SP1651 
+2.100V +2.100V 

+2.000 V +2.000 V 

+1.900 V +1.900 V 

SP1650 SP1651 SP1650 .SP1651 
+5.000 V +4.500 V -0.300 V -0.800 V 

+4.900 V +4.400 V -0.400 V -0.900 V 

+4.800 V +4.300 V -0.500 V -1.000 V 

Cloc:k to Output 

VIH +2.100 V 

VA +2.000 V 

"-----"'+-,---VIL + 1.900 V 

_ ... +----- +1.HOV 

"----- .0.310 V 

Q-----'" 

P4: t+. t. - 1.5 ± 0.2 ns. 

25 
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FIGURE 3 - PROPAGATION DELAY (tpd) versus INPUT PULSE AMPLITUDE AND CONSTANT OVERDRIVE 

Test Circuit 

1---=-=---' 
V,n O--+------II~~~ D Q """,-~I ---,,---oQ 

Vref O--+---'-+-"'~"i - I 
I ,', Dev;ce I 50 

V I H o..::C-4-_-+_+-I---~·C <5 """'-_~11I\501\r_----o~ -2.0 V 

I '--- I 
L ______ ~ 50 

~ J Vref = Gnd 

Positive Pulse Diagram 

Positive 
Overdrive 

Negative Pulse Diagram 

Vr.f-'-;-~ 
Vm ~tPdTf--

---l tpd Ir--
Q ~50% 

Input switching time is constant 

at 1.5 n$ (10% to 90%). 

Propagation Delay versus Pulse Amplitude 

PULSE AMPLITUDE PA. Ps (VOLTS) 

NegatIve 



SP1650. SP1651 (continued) 
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FIGURE 3 (continued) 

Propagation Delay versus Overdrive 

pd, p~ C~n~ta~tl~ 100 ~V I I I 

\ - - - PositIVe Overdrive (PAl 
2 ---NegatIve Overdflve (Pal 

\ tpd is measured from Vrefon the mput 

\\1 SP1650 
to SO%on the output 

h 

'~~ 
SP1651 ~~ t\ 1 

i\:~ 
-

~ 
~~ tpd is referenced to 2.5 Voverdnve. 

.... ~ j;f ill o 
0.D1 0.02 0.04 007 0.10 0.2 0.3 0501 10 25 10 

OVERORIVE (VOLTS) 

FIGURE 4 - LOGIC THRESHOLD TESTS (WAVEFORM SEQUENCE DIAGRAM) 

+0'020V~i I I 
V;n , I : I 

-0020 V --+- I I 

a 

I I I I 
V IHA I I 

I I I I 

V I LA ----L..: I I 

I I I I 
, I I 

"1" I . 1'1 I 
, I \ I 

"0" --7-
1---+1 -'--..,----+:-­

"1" ---r'---i1i-,-........ ---+1--

! ! I t 
"0" 

I I i 
I' 1 

I I 1 
Sequential 
T~ u·mber ---- 1 

(See Test Table) 

27 
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FIGURE 5 - TRANSFER CHARACTERISTICS (0 verSUSVinl 

Test Configuration 

Ditlt:~:~tial t r - - - - - -, 
Vin { o---+_-+I~t>- 0 ar-...;.~--..---o a 

I­

o 
> 

Cl 

I y, Device I 
V I H "'C>-=c:...--t--4-'-----IC a ~I 50 

I L-- I L _____ ~ 

V,et -2.0 Vdc 

-2.5 Vdc ';;;V,et';;; +2.5 Vdc 

TVPiQ' Transfer Curves 

---r------r-
----+---~--_+---- ---1---_+-~r-~ 

--t---~ Reto,uLn -...---_+-__jr--;-----+---__j 

__ t--.... --+--r-t-.... ~--; logit "'" 

~> -1---r------- -

----- ~---- H -- r----" --- --+---A-t----t----

---- - --I---- --f----

~ _____ .~~~_.l_....a,,""""..,..,..,.,._ j"!r-~-,..,,j,~---I__--_+____--__jlogic "0" 

-2 L-__ -'--_-'-__ ----'-__ ~---'----'----''-----' 
-20 -15 _ -10 -5 10 15 2Q 

VI.t 

Vin, OIFFERENTIAllNPUT VOLTAGE 1m VOL TS) 



SP1650 • SP1651 (continued) 

FIGURE 6 - OUTPUT VOL TAGE SWING versus FREOUENCY 

(A) Test Circuit 

V, 
r-------, 

I f'v <>----;-;--+-AooI 
P"--t---...... --c Q 

0.85 0 

0.65 0 

0.45 

0.25 

0.05 

0.85 

~ 
~ 0.65 
... 
::::> ... ... 

0 

0 

0 

10 

0 

0 

~ 0.45 0 

'" c( 

~ 0.25 

'" c( 

0.05 

0 

0 

10 

50 
c 

V I H o---------""i Q ,.....~_'VI/\r ...... -_O -2.0 Vdc 

I I 
L ______ ~ 

(8) Typical Output Logic Swing versus Frequency 

SP1651 

......... ~ l"-, f'- ~ ! 
t'\. 1\.""'- "S: 

1\ 1\" ~ \ \ '\' 

" \ 1\ ~ 
1\ \ \ ~ 
50 75\ 101)\ 200~~0 

Inpul Vollage 

mvrktoP~l-~ 

20 30 50 70 100 200 300 

FREQUENCY (MHz) 

SP1650 -r-... .......... t--,. r-... ~ 
........ f'., " '" "-.......... r--.. "t-.. "- '\."\. 

r-.... I' " '" " "\. , 
\ ........ 

'" " ""\. ~ 75" 100\ 200\ )1~0 50 
InputVoUage '-r 
mV Peak to Peak 

20 30 50 70 100 200 300 

FREQUENCY (MHz) 

29 
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FIGURE 7 - INPUT CURRENT versus INPUT VOLTAGE 

TEST CIRCUIT 

Vee 1""----rTo+5 0 Vdc 

0.1 j.<F l_ 
r-Vcc--vcc-i 

lin t -+ 

Vl 

I 
c I .---,:------"""1 c 

VIH:~: I - 0 Q I 
I I 
I c Q I 
I 
L VEE Gnd Gnd J 

01 tF]--9 
r'lVEE ~ 

-5.2 Vdc 

-2.0 Vdc 

Typical SP1650 (Complementary Input Grounded) Typical SP1651, (Complementary Input Grounded) 

--~·-r~-: -. T - T·-· r 1'---1- r-'­
f-, t .f--

5 =-L-·t-- f--~t --- -301-~~50C.y .... ;. 
j -- r---f-- r -:.-:t.::::::':;.~ t- - ~.~ 
~ -r-- -1-· ..... ;,....-: ---4I '''''>'''--±=-:-+--l 

25t--_t--t--+-.-t--+-;:;d':;;--+--t-'--t-.~ -30DC, ...... . 

a: ----( -- . .z... .. +8SDC 

~o ~ 
~ ~ -""'P"t-·--·--·--+----1-_t--+--1 
j I _ ---

-s I K·-t--·--t-· r--.--~__t--+-_t_-~__j 
-2.5 -2 -1 +1 +2 +2.5 

V,n . INPUT VOL TAGE (VOLTS) 

~ 20t---+--t-··· -1---+--+-+-... -. \ .. .,..,.+-,,-··'-~;t:::'·5D::-:·~,--~--j 

~ 15b--t_-+ __ _t_--+---~t~··~~~-+--_t__~~~~~ 
~ 10~-+-+-~-~--~~~~~~-~·~~--·~---~ 
~ r l\. +asoc 
j 5t---+--r--+--+-~t--_t--t--+---T-__1 

-5~ 
-2.5 -2 

I 

-1 1 

Vin. INPUT VOLTAGE (VOLTS) 

2.5 



SP1650 • SP1651 (continued) 

FIGURE 8 - CLOCK ENABLE AND APERTURE TIME TEST CIRCUIT AND WAVEFORMS@ 2SoC 

Vin to Channel A Vout to Chann.' B 

V:vH ~<:': 
jJF ~ ri_~jJF 

r- VCC G"';;d--' 
Vino-_-+-___ -+--!+ I 
V R D 0 ~--4-----' 

I 
co---~------~----~c -~~I----~ I 0 I 

Vin Positive 

I I 

I~_D 0 I 
I I 50 

I col 
I I L ___ VEE __ ~ 

~I T 0 VEE = -3.2 Vdc 

-=- 0.' jJF 

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

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

Analog Signal Positive and Negative Slew Case 

,...---------VR + 100 mV = +2.100 V 

'. VR=2.000V 
'- ___________ VR - '00 mV = +' .900 V 

Clock Enable 
Time 

c -----+--.----.. 

..j..:1.------VIL = +0.310 V 

,...----"," 
V 

50% .--L 
Q Positive ----+----.I--'--.--v----"O" 

o N.gative---+-r---s-oo ..... %% \' ~/~----~---- "I" 

!---tpd-----l\ "0" 

--- Clock enable time = minimum time between analog and clock 
signal such that output switches, and tpd (analog to Ol is not 
degraded by mora than 200 ps. 

- ----- Clock aperture time = time difference between clock enable time 
and time that output does not switch and V is less than 150 mV. 

31 
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VOLTAG~CONTROLLED 
MUL TIVfBRATOR 

Vcx 2 

Bias Filter 12 

Input Filter 13 

SP1658 

CX1 CX2 
11 1t 14 

VCC1 ~ Pin 1 
VCC2 - Pin 5 

VEE - Pin 8 

ThO! SP1658, isa voltage-controlled multivibrator which 
provides appropriate level shifting to produce an output 
compatible with PECL. III and PECL. 10,000 logic levels. 
Frequencv control is acoomplished through. the use of 
voltage-variable current sources which control the slew 
rate of a single external caoacitor. 

The bias fifter maybe used to help eliminate ripple on 
the output voltage levels at high frequencies and the input 
filter may be used to decouple noise from the analog input 
signal. 

The 'SP1658; is useful in phase· locked loops, frequency 
synthesizer and clock signal generation applications for 
instrumentation, communication, and computer systems. 

FIGURE 1 - CIRCUIT SCHEMATIC 

Q 4 6 Q 

1000 
Vex 2 

12 8ias Filter 

1 k 

Cx 11O------+------~--~ ~----~------~_o14 Cx 

Input Filter 13 O-----~~----__+__....---+---+-------+_------+__I 

1100 

8 
VEE 

250 

125 

250 
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ELECTRICAL CHARACTERISTICS 

This PEeL III circuit has been designed to 
meet the cjc specifications shown in the 
test table, after thermal equilibrium has 
been established. The circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 

1~~-it~~4 

Vex 2 

Bias Filter 12 

Input Filter 13 

-CERAMIC PACKAGE E 

OT .. t 
Temper.tur. VIH 

-3O"c 0.0 

+25oC 0.0 

+85oC 0.0 

TEST VOL TAGE VALUES 

Vdc±l% 

VIL V3 VIHA I VEE 
-2.0 -1.0 +2.0 ~ -5.2 
-2.0 -1.0 +2.0 ~ -5.2 
-2.0 -1.0 +2.0 -5.2 

Pi" 
SP 1658 T.t Limits 

VOL TAGE APPlIEO TO PINS LISTED BELOW: 
Under -3O"c 

Char8Cteristie Symbol Toot Min Max Min 

Power SupplV Orein Current IE 8' 
8" 

Input Current finH 2' 

Input Leak ... Current linL 2' 0.5 
.. a .. High VOH 4' -1.045 -a.875 -a.960 

Output Vol_ 6" -1.045 -0.875 -a.960 

"a" Low VOL 4' -1.890 -1.650 -1.850 
Output Volt ... 6" -1.890 -1.650 -1.850 

AC et...ecwiotia (FIgure 21 

(T .. ts shown for one output, but 
checked on both I 

Ri. Time (10% to gO%I t+ 2.7 
Foil Time 110% to 90%1 t- 2.7 

Oscilletor Frequency foocl 130 130 

fooc2 78 

Tuning Ratio Test f TR 3.1 

'Germeruum diode (0.4 drop) lorw .. d bi_ from 11 to 14 III ~ 141. 
"Germanium diode (0.4 drop) forWard bi_ from 14 to 11 (11 ______ 14). 
tTR ... Output frequency at Vex II; Gnd 

Output frequency .. Vcx • -2.0 V 

+25oC 

Typ 

1.6 
1.4 

155 

90 

4.5 

I +8SoC 

Max r Min "T MI. Unit VIH VIL VJ 
32 mAde 2 
32 ~ 2 

350 IJAdc 

-;;AdC' 
-0.810 T -0.890 T -0.700 
-0.810 -0.890 -0.700 

Vdc 
Vdc 

-1.620 1 -1.830 T -1.575 
-1.620 -1.830 -1.575 

Vdc 
Vdc --r-

CXl CX2 I Gnd 

2.7 
2.7 

175 

100 

J.O 
3.0 

110 

11.14 
11,14 

MHz I I 11.14 

MHz I 11,14 

11,14 

Cl = 0.01 "F connected from pin 12 to Gnd. 
C2 = 0.001 "F connected from pin 13 to Gnd. 

eXt:: 10 pF connected from pin 11 to pin 14. 
CX2 = 5 pF connected from pin 11 to pin 14. 

VIHA I VEE I (~C;;I 
1.5 
1.5 

1.5 

1.5 

1.5 
1.5 

1,5 
1.5 

VEE Vee 
-3.2V +2.0 V 

1.5 
1.5 

1.5 

1,5 

1.5 

(I) 
-0 
~ 

m 
00 

o o 
~ 
3' 
c 
ct> 

9: 
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FIGURE 2 - AC TEST CIRCUIT AND WAVEFORMS 

VCC1 VCC2 Coa" 

0"---""--"1 ___ . ..---~ cn~~:! ?" 

Coaxia' Cables 
(Equal lengtns, typ 2 places) 

To Scope 

~O.1"F 

-3.2 Vdc 

VEE 

Coal( 

Channel "B" 
Input 2 

50~hm termination to ground 10 

CBted in each scope channel Input 

All input and output cable. to the 
scope are equal length. of 50·ohm 
co.)(ial cable. Wire length should 
be < 1/4 inch from TPin to input 
pin and TPout to output pin. 



SP1658 (continued) 

I 

~ 
>-
U 

~ 
;) 

8 
a:: 
"-

FIGURE 3 - OUTPUT FREQUENCY versus CAPACITANCE FOR 
VARIOUS VALUES OF INPUT VOLTAGE 

FIGURE 4 - RMS NOISE D£VIATION 
v.sus OPERATING FREQUENCY 

1000 

150 MHz @ 5.0 pF 

100 1111111 I 
75 MHz @ 5.0 pF 

" 
35 MHz @ 15.0 pF 

10 
, Iii II.: I'.. 

I 

r-
I-

j 

z 
o 
i= 
0( 

;; 
w_ 
e N 

>- ~ 
u'" z ~ 
~ a:: 

10,000 ~~III~~~~!~~~~II ~ Vee - +5.2 Vdc ~ 
VEE· 0.0 Vdc ~ 

Ht-vcx o Vde 

" "i.. 
I ., ~ 

a: 
u. I 

1.0 E~ 

0.1 
1.0 

I I ilil I I J I/o( , T 
vcx - -1.0 V de 'Z. 

I1II1 
10 

VCx - -2.0 Vde 
11111.1111 " f, OPERATING FREQUENCY (MHzl 

IlIilll I :: r--.. 
100 1000 10,000 

CX.(PICOFARODS) 

f-
U 
;) 

e 
o 
::: 
w 
u 
z 
« 
f-

G 
~ 
« 
u 
). 
u 
~ 
;) 

~ 
a: 
u. 

x 
u 

FIGURE 5 - FREQUENCY·CAPACITANCE PRODUCT versus 
CONTROL VOLTAGE (Vcx) 

1500 r__-+---+---+----'-----!----!---l.--- .----'----j----j 
1400 CX(pf) = Fr~uencv-Capacitance Product at Desired Vex_~ 

1300 DeSired Frequency (MHz) /' 

1200 r__-t--t----t--+--+ --+--+--7 L __ 
1100 ~ --

1000 r__-t--f---t--+---t--+-/-?4---+---t---i 

::: ~===~==~~-==_-1+-_-:_-1+-_--_ -_ -1-+ -_ -7=/~~~=~==='~~===~==~ 
700~~~---j-----l----J.--/~~~-+---+---+---+--~ 
600 r__-t--f--f----t7L--f----f--+--+---t-----i 

500r__-t--f--~~/~-__+-__+-__+-_1---r__--i 

~Ot===t=~~~~~~-_t--i--i--i--l---r-~ 
300~~--+-~-~-_+--+--+--+----l---~__i 

• -2.0 -l.B -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 
~o 

Vex, INPUT VOLTAGE (Vdc) 

35 



36 

DUAL 4·INPUT GATE 

SP1660 

POSITIVE LOGIC 

4i3=tt: x 5 3 
C Y 

6 2 
7 0 

10~ 11 14 

12 15 

13 

NEGATIVE LOGIC 

4±3=ct

A 
S X 

5 3 
6 C Y 2 

7 0 

10~ 11 14 

12 15 

13 

OR 20---+---

NOR 3 

X=A+S+C+O 

Y =A + S + C + 0 

X=Aeseceo 
Y=Aeseceo 

SP1660 provides simultaneous OR-NOR or AND­
NAND output functions with the capability of driving 
50-ohm lines. These devices contain an internal bias 
reference voltage insuring that the threshold point is 
always in the center of the transition region over the 
temperature range (-300 to +850 C). The input pulldown 
resistors eliminate the need to tie unused inputs to VEE 

tpd : 0.9 ns typ (510-ohm load) 
= 1.1 ns typ ( 50-ohm load) 

Po = 120 mW typ!pkg (No load) 
Full Load Current, I L = -25 mAde max 

CIRCUIT SCHEMATIC 

16 

-----+-0 15 OR 

14 NOR 

10 11 12 13 



SP 1660 (continued) 

ELECTRICAL CHARACTERISTICS 
This PECl III circuit has been desigl)lld to 
meet the de spec ifications shown in the 
test tibia, after thermal equilibrium hes 
been IItablished. Tha package should be 
housed in a suitable heat sink (Ll021 
4A2WCB or equivalent) or a transverse air 
lIow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
5O-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 

Pin 
U_ 

Cherecteriltic Symbol T .. 

Power Supply Or.in Cur,.nt Ie 
Input Current finH 

linl 
NOR Logic "1" Output Voltage VOH. 

NOR Logic' '0" Output Volt.gt VOL. 3 

1 
OR Logic ''1'' Output Voltege VOH_ 2 

l 
OR Logic "0" Output Voltage VOL. 2 

l 
NOR Logic"'" VOHA. 3 

Threshold Voltage 

1 
NOR Logic' '0'" VOLA_ 3 

Threshold Voltlge 

1 
OR Logic "1" Thr.shold Volt.ge VOHA.· 2 

1 
OR Logic "0" Thr.shold Volt.ge VOLA_ 2 

1 
Switching Times (50 n Loadl 

Propagation Del,y 14+3_ 
t4_2_ 
14+2+ 
t4_3+ 

RiltTime t3+ 
t2+ 

F.n Time t3_ 
'2_ 

:~3 
6 2 

7 

10~ 11 14 

12 15 

13 

CERAMIC PACKAGE E 

TEST VOLTAGE VALUES 

(Volt" 

T.....,.tur. Vi".... V'Lmin VIHAmin VILA... VEE 

SP1660 TMtLimito 

-3O"c +25"c _oc 
Min Max Min Max Min M .. 

28 

350 

0.5 

1.()fS -0.875 -0.960 -0.810 -0.890 -j).700 

1 l 1 1 1 1 
-1.890 -1.650 -1.850 -1.620 -1.830 -1.575 

1 ! l 1 ~ 1 
-1.()f5 -0.875 -0.960 -j).81 0 -0.890 -j).7oo 

1 1 1 1 l l 
-1.890 -1.650 -1.850 -1.620 -1.830 -1.575 

1 1 1 1 1 l 
-1.085 -0.980 -0.910 

1 1 1 
-1.630 -1.600 -1.565 

1 1 1 
-1.085 -0.980 -0.910 

l 1 1 
-1.830 -1.600 -1.555 

l 1 1 
1.8 1.7 1.9 
1.8 1.7 1.9 
1.6 1.5 1.7 
1.6 1.5 1.7 

2.2 2.1 2.3 
2.2 2.1 2.3 

_2.2 2.1 2.3 
2.2 2.1 2.3 

-3O"c -0.875 -1.890 -1.180 -1.515 -5.2 

+215"c -0.810 -1.850 -1.095 -1.485 -5.2 

~c -0.700 -1.830 -1.025 -1.440 -5.2 

TEST VOL TAGE APPLIED TO 

r-__ ~~P~IN=S~L=IST~ED~BerL~O~W~: -r~~ (V~' 
Unit VIH_ VILlftin VI"A"'in V,LA_ VEE Gnd 

mAde 8 1,16 

~Ade 1.18 
~Ade 1,18 

Vde 

1 
Vde 

1 

T 
Vdc 

l 
Vde 

1 
Vdc 

1 

Pul.lft Pu"Ou 
ftl 4 3 

1 1 ~ 

T 

r 

-3.2 V +2.0V 

I T 
1,16 
1.16 

1.16 
1,16 

·Indivlctu.lly test etch .nput applYing VIH or Vil to the Input under ..... • NOTES 

The electricl' speeifiCitionliho'MI _bow apply to the SP1660 
under thl follOwing conditionl: 
1. The pKka .. i, hou.d in _ suitable hut .ink. t 

0< 

2. Air il blown tr.-swr.ly over the pecklQl. See linn 
informltion Netion for more dellil,. 

tit tuiub6e .... t sink i'ln IERe LIOl4A2Wa!« equiYI_t 

37 



SP1660 (continued) 

38 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS ~ 2SoC 

Vin to Channel "A" V out OR Vout NOR 

Coax 

Input 
50 , _____ ., 

(~----~~--T'~~ I 

Pulse Generator 

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

100 

I 

I 

~
: 

I I 
I I 

I L ______ ...I 

Input Pulse t+ = t- = 1.5 t 0.2 ns 

To 

50 

100 

Unused outputs connected to a 50-ohm resistor to ground 

PROPAGATION DELAY 

~---+1.11V 

+0.31 V 

V out OR 

V out NOR 

Coax 

50 

100 



14 

QUAD 2·INPUT "NOR" GATE 

SP1662 

POSITIVE LOGIC 

4~X 
5~2 

:~3 
10~ 14 
11 

'12~ 15 
13 

X= A+B 

NEGATIVE LOGIC 

4~A X 
B 2 

5 

~=::cr-3 10=:cr- 14 
11 12=:cr- 15 
13 

X= AiB 

CIRCUIT SCHEMATIC 

Four 2·input NOR or NAND gating functions 
in a single package. An internal bias reference 
voltage insures that the threshold point remains 
in the center of the transition region over the 
temperature range (-30 to +850 C). 

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

tpd = 0.9 ns typ (510·ohm load) 
~ 1.1 ns typ (50-ohm load) 

Po = 240 mW typ/pkg (No load) 
Full Load Current. IL = -25 mAde max 

15 

39 
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ELECTRICAL CHARACTERISTICS 

This PEeL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been establilhed. The package should be 
housed in a suitable heat sinkOERC·21 
4 A2WCB or equivalent! or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
5O-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 

Ch.,act.,istic Symbol 

Power Supply Drain Current Ie 
Input Current 

I :::~ 
L"1Iic "I" VOH 

Output Voltage 

Logic "0" 
Output Vo'tege 

VOL 

L"1Iic "I" 
Threshold Voltage 

VOHA 

L"1Iic "0" 
Threshold Voltage 

VOLA 

Switching T,mes (50 n Load) 

Propaeation DeilY 14+2+ 
'4-2-

Rise Time 12+ 
Fa" Time 12-

Pin 
Under 
Test 

-tndividuIIiV test each input applying VIH or Vil to input under test. 

:~2 
~~3 
10~ 
11~14 

12~ 
13~15 

SP1662 Test Limits 
-3O"c +250 C 

Min I Max Min I Ma .. 

56 

350 

05 

-1.045 -0.875 -0.960 -0.810 
-1.045 -0.875 -0.960 -0.810 
-l.a90 -1.650 -1.850 -1.620 
-1.890 -1.650 -1.850 -1.620 
-1.065 -0.980 
-1.(165 -0.980 

-1.630 -1.600 
-1.630 -1.600 

1.6 1.0 1.5 
1.8 1.1 1.7 

2.2 1.4 2.1 

2.2 1.2 2.1 

i 

- CERAMIC PACKAGE E 

TEST VOLTAGE VALUES 

lValts! 
filTost 

ViLA ..... 1 VEE T_ature VIH ..... VILmin VIHAmin 

-3O"c -0.875 -1.890 -1.180 -1.515 I -5.2 
+25oC -0.810 -1.850 -1.095 -1.485 I -5.2 
+e&"c -0.100 -1.830 -1.025 -1.440 -5.2 

+ ... c 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

Min I Ma. 

-0.890 T -0.700 
-0.890 -0.700 

-1.830 1 -1.575 
'-1.830 -1.575 

-0.910 
-0.910 

- 1 -1.555 
-1.555 

- I 1.7 
1.9 

- I 2.3 

2.3 

Unit I VIH ..... 

mAde 

IlAdc 

~ 
Vdc 
Vdc 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc 

~ 
Pul .. ln 

VILmin 

POll. Out 

VIHAmin 

4 
5 

VILA rna .. VEE 

-3.2 V 

Gnd 

1.16 

1.16 

1.16 

1.16 
1,16 

1.16 
1,16 

1,16 
1.16 

1,16 
1.16 

+2.0 V 

1.16 
1,16 

1.16 
1,16 

SQ -~ 
8 
::J ... 
5' 
t: 
CII 

S: 



SP1662 (continued) 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 2SOC 

V out 

Input 
50 

Coaxial Cabl .. 
(Equal lengths, typ 2 plec .. ) 

To Scopa 

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

X1"~---" 
I 

100~ 
I I 

~ 
~ L ____ =-_...l 

Input Puis. t+ - t_ - 1.5 (±.0.2) nl 

Unused outputs connected to a 50-ohm r.,istor to ground. 

50 

100 

Js±;
+I.11V 

Vin 50% 

+0.31 V 

t_+ t+_ 

V out 

41 



42 

QUAD 2-INPUT "OR" GATE 

SP1664 

POSITIVE LOGIC 

4~X 
5~2 

~~3 
10~ 
,,~'4 

12~ 
13~'5 

14 

10 

VCCI = Pin 1 
VCC2 = Pin 16 

VEE = Pin 8 

11 

NEGATIVE LOGIC 

4~A X 
B 2 

5 

~~3 
10~'4 
11~--····· 

'2~'5 
13~· 

CIRCUIT SCHEMATIC 

16 

Four 2-input OR or AND gating functions 
in a single package. An internal bias reference 
voltage insures that the threshold point remains 
in the center of the transition region over the 
temperature range -30 to +850 C. 

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

tpd - 0.9 ns tvp (51 O-ohm fo.d) 
• 1.1 ns tvP (50-ohm fo.d) 

Po = 240 mW tvp/pkg (No fo8d) 
Full Lo8d Curront, 'L - -25 mAde m." 

50 k 

12 13 

15 



.. 
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ELECTRICAL CHARACTERISTICS 

This PEel III circuit his been designed to 
InNt the de specifications shown in the 
tnt table, after thermal equilibrium his 
been established. The package should be 
housed in a suitable heat sink(lERC·21 
4 A2WCB or equivalent! or a transverse air 
flow greater then 500 linear fpm should 
be maintained while the circuit is either in 
a test lOCket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs Ind OUtputl Ire :elted in a 
similar manner. OUtputl Ire tested with I 
fiO.ohm reliltor to -2.0 Vdc. See general 
information aection for complete thermal 
detl. 

Characteridic ~ 
Power Supply Drein Current IE 

Input Current lin H 

~ 
Logic "1" VOH 

Output Voltage 

Logic "0" VOL 
Output Voltage 

Logic "I" VOHA 
Threshold Vol,-

Logic "0" VOLA 
Threshold Voltage 

Switching Times (50 n Loatll 

Propagation DeilY t4+2+ 
t4-2-

Rise Time t2+ 
Fall Time '2_ 

Pin 
Under 
Test 

·Individually test .ach input applying VIH or Vil to inpul under test . 

:~2 
:~3 
10~'4 
11~ 

12~_15 
13~ 

ilTest 

- CERAMIC PACKAGE E 

TEST VOLTAGE VALUES 

(Voltsl 

Tetnpefatur. VIH max VILmin V,HAmin I VILA max I VEE 

-3O"c 
Min I Max 

-1.045 -0.875 
-1.045 -0.875 

-1.890 -1.650 
-1.890 -1.650 

-1.065 
-1.065 

-1.630 
-1.630 

1.6 
1.8 

2.2 

2.2 

SP1664 Toot Limits 

+25DC +asoc 
Min I Max Min I Max 

56 

350 

05 

-0.960 -0.810 -0.890 T -0.700 
-0.960 -0.810 -0.890 -0.700 

-1.850 -1.620 -1.830 I -1.575 
-1.850 -1.620 -1.830 -1.575 

-0.980 -0.910 
-0.980 -0.910 

-1.600 I :~ :::: -1.600 

1.5 I I 1.7 
1.1 1.9 

2.1 I I 2.3 

2.1 I I 2.3 

_30°C -0.875 -1.890 -1.180 I -1.515 I -5.2 
+25DC -0.810 -1.850 -1.096 I -1.485 I -5.2 
+85D C -0.700 -1.830 -1.026 I -1.440 I -5.2 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

Unit I VIH max Vilmin VIHAmin VILA max VEE 
mAde 

,.Adc 

,.Adc 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc 

~ 
Pul .. ln Pul.Out -3.2 V 

~ 

Gnd 

1,16 

1,16 

1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

1,16 
1,16 

+2,OV 

1,16 
1,16 

1,16 

1,16 

~ ... 
E 
n­
O 
:::J 

" :;-
c: 

! 



SP1664 (continued) 
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SWITCHING TIME TEST CIRCUIT AND WAVEFORMS. HOC 

Vln to Chennei "A" Vout to Chennei "." 

100 

Input Pu'" ~ - ,_ - 1.5 (iO.2) ... 

I 

~ 
I I 

~ 
~ L _____ .J 

Unuled outputs connected to a 50·ohm r .. lltor to ground. 

50 

100 

All input and output cabla. to 
the scope are equal lengthl of 
SO:ohm coaxial cable. 



DUAL CLOCKED R-S FLIP-FLOP 

s 
tP 
o 
1 
o 
1 

SP1666 

POSITIVE LOGIC 5ua 2 
7 C 

4 R a 3 12Ua 15 
9 C 

13 R a 14 

TRUTH TABLE 
R 

</l 
o 
o 
1 
1 

c 

</l = Don't Care 
N.D. = Not Defined 

C VCC2 S a 
16 12 14 

50 k 

a" + 1 
an 
an 

1 
o 

N.D. 

This device consists of two Set-Reset flip·flops in a 
single package which require a clock input to enable the 
set·reset inputs. Internal input pull·down resistors eliminate 
the need to return unused inputs to a negative voltage: 

The device is usefu I as a high-speed dual storage element. 

tpd = 1.6 n. typ (510·ohm load) 
= 1.8 ns typ (50-ohm load) 

PD = 220 mW typ/pkg (No Load) 

veCl = Pin 1 
VCC2 = Pin 16 

VEE = Pin 8 

CIRCUIT SCHEMATIC 

a R VCCI R a C 

15 13 4 2 

VEE 

Numbers at ends of terminals denote pin numb.rs for L package (ea .. 620). 
Number. in parenthe.is denote pin numbers for OF package (Case 650), 

45 



... E LECTR ICAL CHARACTE R' STICS m 
This PEeL III circuit has been designed to 
meet the de lP«ificltion. Ihown in ttl. 
tnl tlble, .ttlr ttIermel equilibrium hll 
been .ltlblithed. Th. PICkage should be 
houled in I tuiteble helt .inlr\ IE R C·21 
4Al2WC80r equivII.ntl Or I transverse air Sil2 
flow !lr'ltlr than 500 lin •• r fpm should 

7 C 
be meintlined while the circuit is either in 

• A Q 3 
I tlSt lOcket or is mountld on a printed 
circuit bolrd. TlSt procedures are shown 
for only one input and one output. The I2U'" other inputs Ind outputs .re telted in a • C 

tl Tes' 
timil. manner. Outpull are tested with a 13 A Q 1. 

T.mpe'~tu,e 

5O-ohr:n resistor to -2.0 Vde. See ge ...... 1 -we 
information section for complete thermal -250 e 
dat •. 

+8SoC 

Pin 
SP1666 Tes'L,mi" 

Under _30oe +ZS"c +85 I 

CNractet'lstlc I Svmbol I Tost Min M.o. Min M .. Min M •• Unit 

Po~r SupplV Orall" CU'rent 'e G) I 8 55 - I "l1Adc 

Inpu! Current I l,nH ~ ~; - ! 0.370 mAde 
0.370 mAde 

9 0225 mAde 

t,nL 12 0500 ",Ad, 

9.13 0500 ,..Adc 

. 0·' Log" '1" Ou!out VOltage Va", 15$ :~~; I :~:;; -0960 -0810 t -0890 -0700 Vdc 
IS -0960 -0810 I -0890 -0700 Vdc 

Q' LogiC '0" OutPu~ Voltage VOL IS ~ :: ::~ ! :;:;g -1850 -1620 -1830 -1575 
IS -1850 -1620 -I 830 -1 575 Vdc 

O' LogiC I" Output Voltage VOH 14 ~ -1045 -0875 . -0960 -081 G , -0.890 -0700 Vdc 
14 -1045 -0875 -0960 -0810 ' -0.890 -0.700 \/de 

o LogiC '0" Output Voltage VOL 14 $ -1890 -1650 -1850 -1.620 -1830 -1.575 Vdc 
14 -1890 -1650 -1850 -1620 -1830 -1575 Vdc 

"0 Log·c .. ,'. O~!PV! VOHA 15~ -1065 -0980 -0910 Vdc 
Th'eshold VoltaC}e 15 -1065 -0980 -0910 I Vdc 

"0 . Log.c 0" Output VOLA 15 <ID -1630 -1600 -1555 Vdc 
Threshold Voltage 

0" LOgiC .",. OUlpu! VOHA 14@ -1065 I -0.980 -0910 I Vdc 
ThreshOld Voltage 

0' LogiC "0" Output VOLA 14 ~ :; ~~g ! -1600 - i -1 555 Vdc 
ThreshOld Voltage 14 -1600 ·1 555 Vdc 

Sw,tch'''9 Tunes lSO!l Lo~d) 

I 4Ikl<1.,.. '9-15- 15 1.0 2.7 10 25 II 2.8 
'9-15- 1'5 

~ ! ~ ~ ~ 
I 

~ 19- '4- 14 I '9+14- 14 

Set Input 112+15- IS 10 2.5 10 23 II I 2.7 
"2+14- 14 

~ ~ ~ l l 1 ~ Reset Input '13-14- 14 

"3-'5+ IS 

Alse Time 14.15 08 2.8 08 25 09 I 2.9 
Far. Tp''\''le 14.15 05 2.4 05 22 05 I 26 

o ""ores appear Of'! page follOWing Electr'cal Cnaracterl$t·cs tables 

-I ' 
! CERAMIC PACKAGE E 

TeST VOLTAGE V)!.LUES 

IVoltsl 

V'Hm •• Vllmm VIHAm ... jVIl.Am .. J Vee 

-0875 -1890 -I 180 -I SIS -S 2 

-0.810 -I 850 -10951 -1485 I -52 

-0700 -1830 - I 025 I .-1.440 -52 

TEST VOL TAGE APPLIED TO 
PINS LISTED BELOW: IVee l 

VIHmax Vllm,n VU"4Amin VIl.Am .. VEe Gnd 

7.9 1 16 

9.12 1,16 
9 13 1.16 

9 , 16 

12 1.16 
9.13 1,16 

13 1.16 
1,16 

i 12 1.16 
1.16 

12 1.16 
1.16 

13 ! 1.16 
1.16 

12 13 1.16 
13 9 1.16 

13 12 1.16 

13 12 1.16 

12 13 1.16 
13 9 1.16 

Pulse In Pul.Ou -3.2 V +2.0 V 
15 8 1.16 
IS 

~ 14 
14 

12 15 

i 
1.16 

12 14 1,16 

13 14 1.16 
13 15 I 16 

9 14.15 1.16 

14.15 I 8 1.16 

(I) 
-0 -I 
8 
~ 
:;' 
c 
/II 

3: 



SP1666 (continued) 

II 

I 
H 

-lt~nlr 
r- H 

L 

Vin3 J 
H 

I 
test 

NOTES 

G) Ie is m •• lured with no output pull-down resistors. 

® Apply Sequentially: Vin1 to C (VIH to VIL) 

Vin2 to S (VIH to VIL) 

@ Apply Sequentially: Vin1 to R (VIH to VIL) 

Vin2 to S (VIH to VIL) 

@ Apply Sequentially: Vin1 to C (VIH to VIL) 

Vin2 to R (VIH to VIL) 

® Apply Sequentially: Vin1 to S (VIH to VIL) 

Vin2 to R (VIH to VIL) 

47 



SP1666 (continued) 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 

48 

All Input and output cables to 

the scope are equal lengths of 

50 ohm coaxial cable 

I nput pulses 
by 2 pulse 
generators 

Pl 

P2 

51 

SET/RESET TO a/a 
(Switch S1 in position shown) 

CLOCK TO 0/0 
(Switch 51 in opposite position) 

Vin 
To Channel" A" 

-2.0 Vdc 

I 
- - ---1 

Pl 

V out 
To Channel "S" 

100 Coax Coax 

50 50 

C2 
01, 02 

1/2 1/2 

all Q2 

51 Rl I 
52 R2 

0 0 :: ~ 

50 

50 Coax Vin 
To Channel "A" 

R 

Coax 
lOa lOa 

-20 n5--

+0.31 V 

P2 _____ ..J~'-----...JI'\-=---==-----:~:~~ ~ 
-20 nSt--

50% 

o 

C 

--~--~/ '--
\ ____ -----+--__ -Jr-

Q 



DUAL CLOCKED LATCH 

SP1668 

POSITIVE LOGIC 

:~SO 2 
7 e II :s 

R 

4 

11 0 5 0 " 

tI C a ,. 
R 

n~ 
113 

vee2 0 a 
,. 11 ,. 

10k 

12 
S 

'3 
R 

This ~vice is a Dual Clocked Latch/R·S Flip-Flop. 
Whenever the Clock is low. the R·S inputs oontrol the 
output statl. Whenever the Clock is high. the output fol· 
lows the data (01 input. 

TRUTH TABLE 

R 0 

• • • 1 • 
• 0 
• 1 

On 
1 
o 

• ·o",P"" .'.'e not defined •• Don't Cer. 

Vec, - "n' 
Vee2 - P'n'" 

VEE - "n I 
'pel • 1 .• nl 'yp (I510-ohm loed) 

• '.8 nl typ (50-ohm toed) 

'0 - 220 mW .yp/pkt tHo '_I 

CIRCUIT SCHEMATIC 

o ,. Vcc, , o 
2 

• 
R 

IS 0 
3 • 

49 



CI'I ELECTRICAL CHARACTERISTICS c 

'~ "D~ 
This PECL III circuit has been designed to - en 
",.t the dc specifications shown in the 6 0 5 a 2 11 - 0 s a 15 ." -test table, after thermal equilibrium has en been established. The package should be 

: eRa 3 
9' C Ra1 --14 en 

houled in a suitable heat sink (IERC·LlC· 00 
214A2WCB or equivalent I or a transverse 

13 CERAMIC PACKAGE E 8 airflow greater than 500 linear fpm should 
be maintained while the circuit is either in a 

~ test socket or is mounted on a printed 
circuit board Test procedures are shown :;' 

I: for .Iected inputs and .Iected outputs. TESl VOLTAGE VALUES I I ~ 
The other inputs and outputs are tested in 

@lTest (Volts) J a. -a similar manner. Outputs are tested with Temperature VIH mulVIL min I VIHA min I VILA milx T VEE 
a 5O-ohm resistor to -2.0 Vdc. See general .ao°c -0875 1 -1890 1 180 .1515 ·5.2 
information section for complete thermal +2S0C ·0810 ·1850 -1095 ·1485 1·52 
data. 

+8SoC ·0.700 ·1830 ·1025 1440 I ·5.2 

Pin 
SP1668 Tnt Lim," 

TEST VOL TAGE APPLIED TO PINS LISTED BELOW, 
U"der 

-lOoe +2SoC +8SoC (Vee I 
CharKteristic I Symbol THt Min M .. Mm M •• M," M .. Unit VIHmu: VILmln VIHA min VILA max Vee Gnd 

Power Supply O'im Current Ie IH,·ZI 1 8 55 mAde 7,9 8 1.16 
Input Current 1 lin H 11,12.13(2) 0370 mAde 11.12,13 8 1.16 

9 0225 mAde 9 8 1.16 

lin L 11.12.13(2) 0.500 "Adc 11,12,13 1.16 
9 0500 ).lAde 9 1,16 

"0" LogiC "1" VOH 15~ -1.045 -0.875 -0.960 -1.810 -0890 -0.700 Vdc 13 1.16 
Output Volt.ge 15@ -1.045 -0.87~ -0.960 ·1810 -0890 -0700 1.16 

"0" LogiC "0" VOL ::~ -1.890 ·1.650 -1.850 ·1620 ·1830 -1575 Vdc 12 1,16 
Output Logic ·1.890 ·1.650 ·1850 -1.620 -1830 -1575 Vdc ' .. 1.16 

"a" Logoc "I" VOH 1.<5> ·1.045 ·0.875 ·0.960 -0810 -0890 -0700 Vdc 12 1.16 
Output Voltege I.(§) ·1.045 -0.875 -0.960 -0~10 -0890 -0.700 1,16 

"Q" Logic "0" VOL ::~ ·1,890 ·1650 ·1.850 .1.620 -1830 -1.575 13 1.16 
Output Volt8ge -1.890 ·1.650 -1.850 -1.620 -1830 -1.575 1.16 

"a .. Logic "I" OUlput VOHA 15 -1.065 -0.980 -0.910 Vdc 12 13 8 1.16 
Threshold Vol~ 15 (i) 

• • 
, 

• 
11 

• • 15 ($) 9 
"a .. Logic "0" Output VOLA 15 ·1.630 ·1.600 -'l55 

Vdc 13 12 8 1,16 
Threshold Voltege 15 (§) , 

• • 
11 

• • 15~ 11 

"a" Logic "1" Output VOLA I. -1.065 -0.980 -0.910 Vdc 13 12 8 1.16 
Threshold Volt. I.(§) 

• • • 
11 

• • "~ 11 

"a" Logic "0" OutPUt VOLA 14 ·1.630 ·1.600 -1.555 Vdc 12 13 1.16 
Threshold VoltlOt' 14(i) 

• • • • 
11 , 

14 <5> 9 

Switching Timet (SO n Load) Pulse In Pulse Out -3.2 V +2.0 V 
Clock Input t9+15+ 15 1.0 2.7 1.0 2.5 11 2.8 9 15 8 1.16 

t9+1> 15 l l l l 
• 

l l l 15 

• 
l 19+14- 14 I. 

tg+14+ 14 14 

Rite Time 14.15 0.8 2.8 0.9 2.5 0.9 2.9 14.15 1.16 

F.II Time 14.15 0.5 2.' 0.5 22 0.5 2.6 14.15 1.16 
Set Input t12+15+ 15 1.0 2.5 1.1 2.3 11 2.7 12 15 1.16 

"2+14- 14 1.0 2.5 1.1 2.3 1.1 2.7 12 14 1.16 
Reset Input t13+14+ 

" 
1.0 2.5 1.1 2.3 1.1 2.7 13 14 1.16 

113+15- 15 1.0 2.5 2.3 27 13 15 1.16 

ONotet eppe_ on pege following Electrical Characterastlc$ tables 



SP1668 (continued) 

Ie NOTEd 

<D Ie is measured with no output pulldown resistors. @ Apply Vinl to S (VIH to VI L). 

® Tesf voltdQe applied to pin under test. 

(
SLV'H) 

V IL 

H 

Vinl 

~ I ~5 ns 

Vin2LIL- H 

i ~ ~5 ns ~ 
H 

Vin31 ILL 
~5 ns ~ ~ 

! 0 

@) Apply Sequentially' Vinl to R (V IH to VIL) 

Vin2 to C (VIH. VIL) 

Vin3 to 0 (VIH to VIL) 

® Apply Sequentially: Vinl to S (VIH to VIL) 

Vin2 to C (VIH. VIL) 

(f) Apply Sequentially: Vinl to R (VIH to VIL) 

Vin2 to C (VIH.I(IL) 

51 



iSP1668 (continued) 

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS @ 25°C 

Vin 
To Channel "A" 

Coax 

50 

Input pulses P1 
by 2 pulse 
generators 

P2 

52 

SET/RESET TO a/a 
(Switch S1 in position shown) 

CLOCK TOO/a 
(Switch S1 in opposite position) 

o 

e 

D 

o 

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

Cl 

01 

1/2 

D Ql 

51 Rl 

-20 ns---

Pl 

V out 
To Channel "8" 

Coax Coax 
100 

50 50 

C2 

02 

1/2 

D Q2 

52 R2 
o 0 o 0 

50 

Vce = +2.0 Vdc 
VEE = -3.2 Vdc 

50 
Coax V In 

Coax 
100 100 

R To Channel' A 

--+1.11V 

+0.31 V 

P2 _____ ....JI\'-____ ....Ir\~-__ ~·------- :~.;11 ~ 
- 20 ns--



MASTER-SLAVE 
TYPE D FLIP-FLOP 

SP1670 

The SP1670 I is a Type 0 Master·Slave Flip·Flop 
designed for use in high speed digital applications. 
Master slave construction renders the SP167li;' rela· 
tively insensitive to the shape of the clock waveform, 
since only the voltage levels at the clock inputs control 
the transfer of information from data input (D) to output. 

When both clock inputs (Cl and C2) are in the low 
state, the data input affects only the "Master" portion of 
the flip-flop. The data present in the "Master" is trans­
ferred to the "Slave" when clock inputs (C 1 "OR" C2) are 

C 

a 

POSITIVE LOGIC 

11 

4 R-----' 

VCC1=Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

Power Dissipatiun = 220 mW tvpical (No Load) 
f tog 2 350 MHz typ 

TIMING DIAGRAM 

a 2 

Q 3 

~----~I \~ ______ _ 

taken from a low to a high level. In other words, the out· 
put state of the flip· flop changes on the positive transition 
of the clock pulse. 

While either C 1 "OR" C2 is in the high state, the 
"Master" (and data input) is disabled. 

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

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

NEGATIVE LOGIC 

5 S-----, 

a 2 

a 3 

4 R-----' 

TRUTH TABLE 

R S D 

L H <P 

H L tJ> 

H H <P 

L L L 

L L L 

L L L 

L L H 

L L H 

L L H 

<P ~ Don t Cere 

NO - Not Defined 
C-Cl+C2 

C 

<P 

<P 

<P 

L 

J 
H 

L 

...r 
H 

On+1 

H 

L 

N.D. 

On 

L 

an 

an 

H 

an 
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SP1670 (continued) 

ELECTRICAL CHARACTERISTICS 

Thil PEeL III cirCUit hes been designed to 
"'"t the de specificationl shown in the 
test table, after thermal equilibrium hel 
been eltablished. The package should be 
hou.d in a suitable heat link IIERC­
'l1<A2Wes or equivalent) or a trlnav.r. lir 
flow grlltlr then 500 line.r fpm should 
be maintained while the circuit ileither in 
a tlst lOCket or i. mounted on a printed 
circuit baird. T.st procedures arl shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. OUtputl are tilted with a 
5O-ohm relistor to -2.0 Vde. S. general 
information saction for complet. thermal 
dati. 

7 C1 

9 C2 

11 0 

4 R ____ -'I 

Q 2 

is 3 
CERAMIC PACKAGE E 

TEST VOLTAGE VALUES 

(Volt,) 

• Tnt 
T.mperatur. VIH mIX VtL min VIHA min VILA INIII VEE 

·3QOc -0.815 -1.890 -1.180 -1.515 -5.2 

'25·C -0.810 -1.850 I -1.095 I -1.485 '-5.2 

+86oC -0700 -1.830 ·1.025 -5.2 

'2 
PowerSupplv Drain Ie 7.9 8 
InputCurreot lin H 

11 

LogiC"'" VOH 2 -1.045 
Output Voll8gt 3 

1 1 
logic "0" VOL -1.890 -1.650 

Output Vottege 

1 1 
LogiC"'" VOHA -1.065 

Threshold Voltage 

1 
LogiC "0" VOLA -1.630 

ThreshotdVoftage 

~wltcnll"lgPar.melers 

Clocl!.100utput Delay 17-t2+ 9.2 1.0 27 
ISeeFiguretl 17_2_ 9.2 

17+3_ 9.3 
lJ-3+ 9.3 

Sel100ulputDeiay 15+2+ 5.2 
(See Figure 21 15+3- 5.3 

Aeset to Ou1PUt Delay 14+2_ 4.2 
(See Figure 21 t4+3-+ 4.3 I I 

Output 
Rise Time 12+,13+ 2.3 0.9 
Fall Time t2~,t3_ 2.3 0.5 

ISeeFrgure 21 

Set Up Tune 1s"1" 
fSeeF.gure3} Is"O" 

Hold Time 1H"1" 
(See Figure 3) tH"O" 

Toggle Frequency 'Tog 270 
ISee Figure 4) 

VIHmall-n 1 

:,'::::---l~ ~, ., 
"n.min I 1"2 

VIHA i 

VILA 2'5 n. ~ "'~t P3 

54 

-0.980 

1 
-1.850 

1 
-0.980 

1 

1.1 

I 
1.0 
0.6 

550 
550 
250 
250 

-0.810 

1 
-1.620 

! 

-1.600 

,1 

2.5 

I 
0.' 
05 

0.3 
0.5 

! 
-1.830 

1 
-0.910 

1 

1.1 

I 
1.0 
0.6 

",Adc 

1 
",Adc 

! 11 

4,7,11 
11 5.9 
11 5.7 

4.9,11 

5.7 
4.9,11 
4,7,11 

5.9 
4,7,11 

1 

5.9 
5.7 

4,9,11 

5.7 
4.9 

-1,!)55 Vdc 5.7 

1 1 

4.9.11 
4.7,11 

5.9 
4.7 
5.9 

-3.2 

2.9 ~ 

I 
2.9 
2.3 

(Vce' 
'3 Gnd 

- 1.18 

1.18 

1 
1.16 

1 
1.16 

1.16 

1 
5 1,16 

1 
1.16 

1 
+2.0 

~ 
1,16 



SP1670 (continued) 

Clock 

FIGURE 1-PROPAGATION DELAY TEST CIRCUIT 

+2.0 Vdc 

Coax 

50 

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

Input Pul .. lO1>---+--+-O 
Generator 

Data 
Input Pul .. 
Gener.tor 

CLOCK DELAY WAVEFORMS 
@2s"C 

TPin Set 

TPout Q 

TPout 

10.11'F 

-3.2 Vdc 

TPin Clock 

TPin Data 

TPout a 

TPout a 

FIGURE 2 - SET·RESET DELAY WAVEFORMS@ 25°C 

,_-,--------+1.11 V 

'-------- +0.31 V 
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SP 1670 (continued) 

56 

FIGURE 3 -SET UP AND HOLD TIME TEST CIRCUIT 

+2.0 Vdc 

10.11'F 

InputPul .. (Oi~-t-...... -------" ... 
Generators 

TPin 1 

TPin2 ClOCk 

TPout Q Output 

TPin 1 

TPin2 Clock 

TPout QoutPut~ 

a~ ____ ~ 

-3.2 Vdc 

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

SET UP TIME WAVEFORMS@ 2SoC 

~---""",'------ +1.11 V 

'------ +0.31 V 

+0.31 V 

HOLD TIME WAVEFORMS @ 2SoC 

\ r-+1
.
11V 

..... ----,.----- +0.31 V 

+0.31 V 

Set up time is the minimum time before the positive transition of the clock pulse (C) that information must 
be present at the deta (0) input. 

Hola time II the minimum time after the positive transition of the clock pulse (C) that information mUlt 

remain unchanged at the data (0) input. 



SP1670 (continued) 

FIGURE 4 - TOGGLE FREQUENCY TEST CI RCUIT 

+2.0 Vdc 

25IJF I 

Sine·Wave Generator, ~1--1J_F_f-_____ ~ 

VBia.: 0.71 Vdc 
(U.e High 

I mpedance Probe 
to Adjust VBia.) 

10.1 1J F 

dc Supply 

VEE 

-3.2 Vdc 

Io.1IJF 

a ....... -----¥ 

50 

Coax 

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

100 

FIGURE 5 - TOGGLE FREQUENCY WAVEFORMS 

Clock Input 

300 
MHz-max 

Qora 
Output 

TA: 250 e 

-+1.11V 

--- +0.71 VBi •• 

-+0.31 V 

----r 
600 mV min 

----L 

FIGURE 6 - MAXIMUM TOGGLE FREQUENCY (TYPICALI 

:~:~~~~~~ _+- .r~-=Ll--~~~'~ 
+0.950 --t---t-- Vee = +2.0 Vdc ~ 

The maximum toggle frequency of the SP1670 
has been exceeded when either: 

1. The output peak-to-peak voltage swing fall. below 
600 millivolts, 

OR 

2. The device ceases to toggle (divide bV two). 

.0.900 -f-,.. _' - VEE = -3.2 Vdc 

U +0.850 I 

~ :~:~:~::::::::~::::::::~::::::::::::~::::::::!::::::::~::::::::--+-::-':.~-~-\"---++-----'-I~I-=-j 
~ +0.7001---+--+--b--+--+--~--+-+ J-+-__ ~I-I 
> +O.6501---+--+--b--+--+--I-=...t"-"'---+--I---I 

Figure 6 illustrates the variation in toggle frequency with the 
dc offset voltage (Veiasl of the input clock signal. Veias is defined 
by the test circuit in Figure 4, and waveform Figure 5. 

I +O.500~~;;:;:*::=:t:::t=~i.--::tr-=t==t=t~ 
: :~:::I---+--+--b--+--1I--+--+--+--+----4 

+O.350I--+--+--l---+--4:--+-f---+--+----1 

:~:~~~~==1==~:==~=:~~=~I==~~==t=~~~==~=~ 175 225 275 325 375_·-", 425 

fTog(MHz) 

Figures 8 and 9 illustrate minimum clock pulse width recom­
mended for reliable operation of the SP1670 •. 
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SP1670 (continued) 

o 
.t' 
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FIGURE 1 - TYPICAL MAXIMUM TOGGLE FREOUENCY 
versus TEMPERATURE 

lfTII--i=tffii - -'-i-ri 

400 + - '" + i, ---+-+, ---H I I , I ! I i 
, --+ , -+--- --+---+-+---1---i 

, ' , I' : I I 

350 ...... ~i'" -r-

I 
i 

250~+-~;-1'--~r-+-+-~I __ i~r-+-+-~~j 
i 

-30 25 50 85 

T A. AMBI ENT TEMPERATURE (OC) 

FIGURE 8 - MINIMUM "DOWN TIME" TO CLOCK 
OUTPUT LOAD = 50 n 

~ 
~e 
«> 
u E 

V1~ 

10 nSiDIV 

FIGURE 9 - MINIMUM "UP TIME" TO CLOCK 
OUTPUT LOAD = 50 n 

1.0 n,/DIV 



SP1670 (continued) 
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TRIPLE 2·INPUT 
EXCLUSIVE-OR GATE 

SP1672 

POSITIVE LOGIC 

3~2 
s~ 

1:~14 

1~~1S 

NEGATIVE LOGIC 

3~~2 
S~ 
13~'·14 
6~ 

1~~1S 

VCC2 
16 

This three gate array is designed to provide the positive 
logic Exclusive·OR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
center of the transition region over the temperature range 
(-300 C to +850 C). Input pulldown resistors eliminate the 
need to tie unused inputs to VEE. 

VCC1 = Pin 1 

VCC2 = Pin 16 

VEE = Pin 8 

tpd = 1.1 nl typ (S10-ohm load) 

= 1.3 nl typ (50-ohm load) 

Po = 220 mW ,yp/pkg 

Full Load Current, I L = -25 mAde m.x 

CIRCUIT SCHEMATIC 

14 

13 ( ) 11 

VCC1 
1 



~ 

ELECTRICAL CHARACTERISTICS 

This PECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, alter thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (JERC-LlC-
214A2WCB or equivalent) or a Iransverse 
air flow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or IS mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs_ 
The other inputs and outputs are tested In 

a similar manner_ Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 

Ch.,.ct.ristic: 

Power Supplv DraHl Current 

Input Current 

l~glc "1" 
Output Voltage 

LogiC "0" 
Output Voltage 

LogiC "1" 
Threshold Voltage 

LogiC "0" 
Thresnold Voltage 

Switchmg Times /50 n Load) 

Propagation Delay 

R.seTime 

Fall Time 

SVmbol 

'E 

lin H 

0.75 lin H 

lin L 

VOH 

VOL 

VOHA 

VOLA 

l3+2+ 
13-2+ 
13+2-
13-2_ 
t5+2+ 
t5_2+ 
'S+2-
t5_2_ 

'2+ 

'2-

PO" 
Und ... 
Test 

3,11,13 

5,6.7 

·lndlVldually test each input applying VIH or Vil to Input under test 

3~_X2 
5~ 

1:~14 
11~ 
7~15 

li'Tost 

-CERAMIC PACKAGE E 

~EVALUES 

Teft\pefatur. VEE 

-JO"<: -5.2 

+25oC 

+85"<: 

SP 1672 Te .. Umi .. 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW, 

55 

-JO"<: +2S0C +8SOC 

270 

o:s-f---

VIH max I VIL min VIHA min VILA INX 

;;;±;::: I ,!.lAde • 

,!.lAde 

,!.lAde 

(Vee) 

V~ 
8 1.16 

1,16 

"iTs 
1.16 

- 1.045 T -0.875 -0960 -0.al0 -0.890 -0.700 
-1.045 -0.875 -0.960 -O.al0 -0.890 -0.700 

-1.890 T -1.650 -1.850 -1.620 -1.830 I -1.575 
-1.890 -1.650 -1.850 -1620 -1.830 -1.575 

-'-065 1 - -0.980 -0.910 
-1.065 -0.980 -0.910 

VdC 

Vdc 3.5 
Vdc 3,5 

1.16 
~ 
1,16 
1,16 

"iTs 
~ 

-1.630 -1.600 -1.555 3,5 1,16 
-1.630 -1.600 -1.555 3,5 1,16 

M •• M .. Pul.ln P_Out I -3.2V I +2.0V 

2.0 1.8 23 
2.0 1.B 2.3 
2.1 1.9 2.4 
21 1.9 2.4 
2.5 2.3 2.8 

* * 
+ 

I j l 
2.7 2.5 2.9 1,16 

2.4 2.2 2.6 1.16 

en 
." -0') 
~ 
N 

8 
2. 
:::l 
C 

~ 



SP 1672 (continued) 

SWITCHING TIME TEST CI RCUIT AND WAVEFORMS @ 2SoC 

62 

Vin to Channel "A" 

Coax 

Input 

Pulse Generator 

.om:-l 
+1.11 V 

CD Apply V In to Input A 

and +0.31 V to input B 

@ Apply Vin to input A 

and + 1. 11 V to in put B 

50 

100 

Coax 

50 

100 

All input and output cables to 
the scope are equal lengths of 
50-ohm c08)(ial cable 

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

~ .. ~ 
~ 

~ 
~ 

I I 
L ______ .J 

Unused outputs connected to a 50-ohm resistor to ground 

PROPAGATION DELAY 

<D 
V out 

@ 
V out 

V out to Channel "8" 

Coax 

50 

100 



TRIPLE 2-INPUT 
EXCLUSIVE-NOR GATE 

SP1674 

I~~ POSITIVE LOGIC 

3-~X2 
5~ 

1:~14 

1~~15 

NEGATIVE LOGIC 

11~ 15 
7 

VCC2 

Vee 

This three gate array is designed to provide the positive 
logic Exclusive-NOR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
center of the transition region over the temperature range 

(-300 to +850 C). Input pulldown resistors eliminate the 
need to tie unused inputs to VEE. 

CIRCUIT SCHEMATIC 

13 

veC1 ~ Pin 1 

VCC2 ~ Pin 16 

VEE~Pin8 

tpd ~ 1.1 n. typ (510-ohm load) 

~ 1.3 ns typ (50-ohm load) 

Po ~ 220 mW typ/pkg 

Full Load Current, IL = -25 mAde max 

11 
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en 
... ELECTRICAL CHARACTERISTICS 

This PECl III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LlC-
214A2WCB or equivalent) or a transverse 
air flow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 5O-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data_ 

3~X2 
5~ 

13~ 14 
6 

11~ 
7~15 

~ ... l)' ~~'l\ll 

CERAMIC PACKAGE E 

TEST VOL TAGE VALUES 

(Volts) 

@ Test 
Temperature VIHmax VILmin VIHAmin VILAmax 

-30"c -0.875 -1.890 -1.180 -1.515 

+25"c -0.810 -1.850 -1.095 -1.485 

+85"c -0.700 -1.830 -1.025 -1.440 

VEE 

-5.2 

-5.2 

-5.2 

Pin 
SP1674. Test Limits TEST VOL TAGE APPLIED TO 

Characteristic 

Power Supply Drain Current 

Input Current 

logic "I" Output Voltage 

Logic "0" OutputVoltage 

logic "I" Threshold Voltage 

Logic "0" Threshold Voltage 

Switching Times (50 n load) 

Propagation Delay 

Rise Time 

Fall Time 

Symbol 

Ie 

linH 

0.751inH 

linl 

VOH</> 

VOL</> 

VOHA</> 

VOLA</> 

t3+2+ 
t3-2+ 
t3t2-
t3-2-
t5+2+ 
t5-2+ 
t5+2_ 
t5-2_ 

t6+ 

t6-

Under -30°C 

Test Min Max 

8 

3,11,13 

5,6,7 

-1.045 -0.875 
-1.045 -0.875 

-1.890 -1.650 
-1.890 -1.650 

-1.065 
-1.065 

-1.630 
-1.630 

2 2.0 
2 2.0 

2 2.1 
2 2.1 

2 2.5 
2 

~ 2 
2 

2.7 

2.4 

·Individually test each input applying VIH or V Il to input under test. 

+250 C +850 C 

Min Max Min Max 

55 

350 

270 

0.5 

-0.960 -0.810 -0.890 -0.700 
-0.960 -0.810 -0.890 -0.700 

-1.850 -1.620 -1.830 -1.575 
-1.850 -1.620 -1.830 -1.575 

-0.980 -0.910 
-0.980 -0.910 

-1.600 -1.555 
-1.600 -1.555 

1.8 2.3 
1.8 2.3 
1.9 2.4 
1.9 2.4 
2.3 2_8 

+ + 
2.5 2.9 

2.2 2.6 

Unit 

mAdc 

!lAdc 

uAdc 

!lAdc 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc 
Vdc 

Vdc 
Vdc 

ns 

1 

PINS LISTED BELOW I(VCC) 

VIHmax IVILmin I VIHAminlvlLAmaxlvEE Gnd 

Allinputsl I 8 I 1,16 

3,5 
3,5 

3,5 

3 
5 

3,5 

1,16 

1.16 

8 11,16 

8 11,16 
8 1,16 

8 11,16 
8 1,16 

8 11,16 
8 1,16 

8 11,16 
8 1,16 

Pulse In I Pulse Out 

• 
• 

j j l 
8 11,16 

8 11,16 

en 
." -0') ..... 
~ 

8 
% 
5' 
c a 



SP1674 (continued) 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS@ 25°C 

t+ = t- = 1.5 ±. 0.2 ns 

Input 
Pulse Generator 

+l.llV~i 

+0.31 V o-----J 
<D Apply Vin to input A 

and +1.11 V to input 8 

@ Apply Vin to Input A 

and +0.3'1 V to input B 

Vin to Channel "A" 

Coax 

50 

100 

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

,-- - - - --, 
I I 
~x .. ~ 
~ 

I I 

~ 
~ 

I I 
L _____ ...l 

Unused outputs connected to a 50-ohm resistor to ground. 

PROPAGATION DELAY 

Jr---+1.11 V 

<D 
Vout 

@ 
V out 

V out to Channel "8" 

Coax 

50 

100 
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UHF PRESCALER 
TYPE 0 FLIP-FLOP 

SP1690 

Po = 200 mW typ!pkg (No Load) 

f t09 = 500 MHz min 

POSITIVE LOGIC 

7C1d} 

a 2 
9 C2 

1101 _ 
a 3 

1202 

TIMING DIAGRAM 

The SP1690 is a high speed D master-slave flip-flop 
capable of toggle rates over 500 MHz. Designed primarily 
for high speed prescaling applications in communications 
and instrumentation, this device employs two data inputs, 
two clock inputs and complementary Q and Q outputs. 
It is a higher frequency replacement for the SP1670 (350 
MHz) D flip· flop. There are no set or reset inputs and an 
extra data input is provided. 

VCC1 = Pin 1 
VCC2 = Pin 16 
VEE = Pin 8 

NEGATIVE LOGIC 

7C12 

_ a 2 
9 C2 

1151 _ _ a 3 
12 02 

TRUTH TABLE 

C 

L 

H 

-r-
-r-

C=C1+C2 

0= 01 + 02 

D °n+1 
<P on 

'" On 

L L 

H H 

'" = Don't Cara 
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ELECTRICAL CHAAACTERISTICS 
ThisPECL III circuit has been designed to 
meet the de specifications shown in the 
test table, after thermal equilibrium has 
been established. The pac kage should be 
housed in a suitable heat sink IIERC·LlC· 
214A2WCB or equivalent) or a transverse 
air flow 9reater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and Outputs are tested In 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 

7Cld} 9 C2 a 2 

11 Dl 

12 D2 6 3 
CO> Tes. 

Temperature 

-JoOe 
+2sOe 

+8sOe 

VIH ma:.c. 

-0.875 

-0810 

-0.700 

-CERAMIC PACKAGE E 

TEST VOL TAGE VALUES 

Volts 

VIL min VIHA min VILA max VEE 

-1.890 -1.180 -1.515 -5.2 

-1850 -1095 -1485 -52 

-1830 -1.025 -1.440 -52 

SP'~2~~~ Tes. l'l'ts +8Soe I TEST VOL TAGE APPLIED TO PINS LISTED BELOW' 

Moo I Max Min I Max Untt VIH max VIL min VIHA min VILA max VEE 
59 mAti<. 7.9.11.12 1 1 I I 8 

250 ~Adc 

270 IJ.Adc 11 

0.5 f.JAdc 7 
05 ,uAdc 11 

LogiC "1" 
Output Voltage VOH -1.045 -0.875 -0.960 -0810 -0.890 -0.700 Vdc 11 

Logic "0" 
Ou tpu t Vol tage VOL -1.890 -1.650 -1850 -1620 -1830 -1.575 Vdc 11 

Logic ."" 
Threshold Voltage VOHA -1.065 -0.980 -0.910 Vdc 11 

logic "0" 
Threshold Voltage VOLA -1630 -1600 -1.555 Vdc I 11 

SWitching Parameten Min Typ Ma. T T I -3.2 Vdc 

elock '0 Output Delay 
ISee F '!jUre 11 t7+2+ 2 1.5 

'9+2+ 

I 
1.5 

I 
Output 

Rise Time t+ 1.3 
Fall Time .- 1.3 

Setup Time tsetup H 0.3 
(See F 'gure 2) tsetup L 0.3 

Hold TIme 'hold H 0.2 
ISee F 'gure 2) thold L 0.3 

Toggle Frequency 
ISee F ,gure 3) 

ftog 500 500 540 500 MHz 

P:..rL VIH max 

VIL min 

P~VIHl\m'n 
VILA max 

IVee) 
Pl P2 I Gnd 

1.16 

1.16 
1.16 

1.16 
1.16 

1. t6 

1.16 

1.16 

1.16 

+2,0 Vdc 

r-
1.16 

1,16 

en 
." -0') 
U) 
o 

8 
::l ... s· 
c 
~ 



SP1690 (continued) 

FIGURE 1 - PROPAGATION DELAY TEST CIRCUIT 

68 

Clock 
Input Pul •• (<>If--~:'''----I--<) 
Generator 

o Ita 

Input Pul .. (OJf----->-o 
Generator 

5().ohm termination to ground lo­
cated in each scope channel input. 

Clock 

Q 

CLOCK DELAY WAVEFORMS@ 25°C 

Coax 

All input and au tpu t cables to 
the scope ar. equal lengths of 
50-ohm coaxial cable. 



SP1690 (continued) 

FIGURE 2 - SETUP AND HOLD TIME TEST CIRCUIT 

Input Pulse 
Generators 

Dati 

50-ohm termination to ground 10· 
cated in each scope ch'annel input. 

Clock 

a Output 

Clock 

aoutPut~ 

VCCI = VCC2 a 

+2.0 Vdc V out 

Coax 

50' 

,,",~., .. 
r-- -- ---1 TPout 

I Q~~----~/ 
I 
I 
I 

L---l~~"~ 
-3.2VdJ 1 

50 

Vee 

SETUP TJME WAVEFORMS@ 25°C 

All input and output cable. to 
tha scope ara aq ual lan"ths of 
50-ohm couial cabla. 

-Non-inductive type. 

r-----.------ +1.11 V 

HOLD TIME WAVEFORMS@ 25°C 

\ 

'------ +0.31 V 

+0.31 V 

;-+1_11 V 

+0_31 V 

+0_31 V 

Satup tlma is tha minimum tima bafora tha positive transition of tha clock pul .. (C) thlt information must 
be pra .. nt at tha data (0) input. 

Hold time is the minimum time aft., the positive transition of the clock pul .. (C) that information mUlt 
ramain unchangad at tha data (0) input. 
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SP1690 (continued) 

FIGURE 3 - TOGGLE FREQUENCY TEST CIRCUIT 

Coax 

VBias = +0.70 Vdc 0------1 
(Use High 

Impedance Probe 
to Adjust V Sias ). 

50-ohm termination to ground lo­
cated in each scope channel input 

VCCl = VCC2 = 
'·2.0 Vdc 

VEE 
-3.2 Vdc 

50· 

TPout 

~~ __ --,I 

50 

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

• Non·inductive type 

FIGURE 4 - TOGGLE FREOUENCY WAVEFORMS 

Clock Input 

500 MHz 

70 

Oora 
Output 

-+1.11V 

--- +0.71 VBi •• 

- +0.31 V 

-r 
600 mV min 

-.L 

The maximum t09gle frequency of the SP 1690 has been 
exceeded when either 

1. The output peak-fa-peak voltage swing falls below 
600 millivolts. 

OR 

2. The device ceases to t09gle (divide by two) 



100 

QUAD LINE RECEIVER 

100 

SP1692 

4~ 
5~2 

7~ 
6~3 

10=::t>---
11 

14 

13~ 15 
12 

vee L 9 

100 100 

CIRCUIT SCHEMATIC 

14 15 

10 11 

See General Information section for packaging information. 

13 

100 

Four differential amplifiers w.ith emitter 
followers intended for use in sensing differ­
ential signals over long lines. 

16 

VCCl ~ Pin 1 
VCC2 = Pin 16 

VEE = Pin 8 

'pd = 0.9 ns 'yp (S10-ohm load) 

= 1.1 ns typ (50-ohm load) 

Po = 220 mW tvp/pkg (No load) 

Full Load Current. I L = -25 mAde max 

VCC2 

100 350 

Vee 
9 

365 1958 2 k 

VEE 
12 
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ELECTRICAL CHARACTERISTICS 

This PEel III circuit has been designed to 
.... t the de specifications shown in the 
test tabla, after thermal equilibrium has 
been established. The packag8 should be 
housed in a suiteble heat sink (jERC·LlC· 
214A2WCB or equivalent) or a transverse 
airflow graater than 500 line. fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and salected outputs. 
The other inputs and outputs are tested in 
a Similar manner. Outputs are tested with 
• 5O-ohm resistor to -2.0 Vde. See general 
information HCtion for complete thermal 
data. 

:=:t>--2 

!=:t>--3 

~~=:t>--14 
13 ---r--...-. 
12~15 

VaaL 9 

• Tnt 
Tlmp.r.tur• 

_30oe 
+2Ii"c 

+850 e 

Char_'eristic Symbol 

SP1692 T •• Limi •• 

u:", I -JOoe +2Ii"c I +8Soe 
TH' Min I M.. Min I Ma. Min I Ma. Unit 

Power Supply Drain Current Ie 

Input Curr.nt lin 

Input L ........ Cun.nt IR 4 

Logic "'" Output Vollage VOH ... 2 r -1.045 -0.875 
Logic "0" Output Volt. VOL -1.890 -1.650 
logic .",. Threshokt Voltege VOHA -1.065 

Logic "0" Threshold Vol._ VOlA -1.630 

Ref.rlncl Volt. VBB 1.375 1.275 

Switching Tunes (50 U Lo .. 1 Min Ma. 

Pro~ttOn DillY '4-2+ 1.6 
14t+2_ I.B 

RiSlTinw '2+ 2.2 
Fill Time '2- 2.2 

-O.~ 

.-1.850 

-0.980 

-1.35 

Min 

50 

250 

100 

-0.810 

-1.620 

-1.600 
-1.25 

Ma. 

1.5 
1.7 

2.1 

2.1 

-0.890 

-1.830 

-0.910 

130 

Min 

mAde 

p,Ade 

p,Ade 

-0.700 Vde 

-1.575 Vde 

Vde 

-1.555 Vdc 

1.20 Vde 

M •• 

1.7 
1.9 

2.3 

2.3 l 

-CERAMIC PACKAGE E 

VIHmox 

-0.875 
-0.810 

-0.700 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

VIHm .. V,l min VIHA min VILA mox VBB 

4.7,10.13 5,6,11,12 

7,10,13 5,6,11,12 

7,10,13 5,6,11,12 

7,10,13 5.6,11,12 

7.10,13 5,6,11,12 

7,10,13 5,6,11,12 

7,10,13 5,6,11,12 

5,6,11,12 

Pulwln PulwOu' 

• 2 5,6,11,12 

I ~ l l 

VEE Gnd 

8 1,16 

1,16 

8,4 1,16 

8 1,16 

1,16 

1.16 

1.16 

1,16 

8 1,16 

! ~ 

en 
." -~ 
N 

n-
O 
;? 
:;' 
c 
CD a. 



SP1692 (continued) 

APPLICATIONS INFORMATION 

The SP1692 quad line receiver IS used primarily to receive 
data from balanced twisted pair lines, as Indicated In Figure 1. 
The line is driven with a SP1660 ORINOR gate. The SP1660 
is terminated with 50 ohm resistors to -2.0 volts. At the end of 
the twisted pair a 100 ohm termination resistor is placed across 

FIGURE 1 - LINE DRIVERfRECEIVER 

FIGURE 2 - 400 MBS WAVEFORMS 

Sending 
End 

2ns/cm 

Receiving 
End 

-1.3VA 

VEE = -5.2 V 

the differential line receiver inputs of the SP1692. Illustrated in 
Figure 2 is the sending and receiving waveforms at a data rate of 
400 megabits per second over an 18 foot twisted pair cable. The 
waveform picture of Figure 3 shows a 5 nanosecond pulse being 
propagated down the 18 foot line. The delay time for the line 
is 1 .68 nsffoat. 

The SP1692' may also be applied as a high frequency schmitt 
trigger as Illustrated In Figure d This circuit has been used In ex­
cess of 200 MHz. The SP16.92 when loaded Into 50 ohms will 
produce an output rising edge of about 1.5 nanoseconds 

VTT = -2 V 

2 V 

FIGURE 3 - PULSE PROPAGATION WAVEFORMS 

Sending 
End 

5 ns/cm 

Receiving 
End 

FIGURE 4 - 200 MHz SCHMITT TRIGGER 
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1641 Kaiser Avenue. 
Irvine. CA. 92714 

SP16F60 

SUB-NANOSECOND 
LOGIC 

ADVANCE INFORMATION 

SP16F60 
DUAL 4-INPUT OR/NOR GATE 

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

FEATURES 

• • • • • • 

Gate Switching Speed 550ps Typ. 
ECl III and ECl 10K Compatible 
500 Line Driving Capability 
Operation With Unused I IPs Open Circuit 
low Supply Noise Generation 
Pin and Power Compatible with SP1660 

APPLICATIONS 

• Data Communications 
• Instrumentation 
• PCM Transmission Systems 
• Nucleonics 

POSITIVE LOGIC --o'''cc' 

----oaYEE 

~~3 
6 2 

7 

,O~ 11 14 

12 1S 

13 

3:: 4 + 5 + 6 + 7 
z:: 4 + 5 + 6 + 7 

DC input loading factor = 1 
DC output loading factor = 70 
tpd = 0.55n~ typo (50 n load) 
Po = 120mW typ./pkg. (no load) 
Full load current, IL = -25mA DC (max). 

Fig. 1 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage I Vee - VEE I 8V 
Base input voltage OV to VEE 
OIP source current <40mA 
Storage temperature -55°C to + 150°C 
Junction operating temperature < + 125C 

----------------------~-----------' 
Fig. 2 Circuit diagram 
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;P16F60 

ELECTRICAL CHARACTERISTICS 

This Eel III circuit has been designed to meet the 
::Ic specifications shown in the test table, after thermal 
aquiblirium has been established. The package should 
t>e housed in a suitable heat sink or a transverse air 
flow greater than 500 linear fpm should be maintained 
Nhile'the circuit is either in a test socket or mounted on 
~ printed circuit board. Test procedures are shown for 
;elected inputs and selected outputs. The other inputs 
md outputs are tested in a similar manner. Outputs are 
:ested with a 50-ohm resistor to -2.0 Vdc. 

SP16F80 Test limits 
Pin 

tlTest 
Temperature 

·30°C 
+25°C 
+8SoC 

Characteristic Symbol U ...... _30°C +25°C +8SoC 
Test Min Mox Min Max Min Max Units 

Power Supply Drain Current IE 28 mA 
Input Current I,n H 350 ~A 

l,nL 0.5 ~A 
NOR Logic 1 VOH -1.045 -0.875 -0.960 or -1.~90 0.700 V 

OutPUt Voltage 

1 1 ! 1 1 1 
NOR Logic 0 VOL -1.890 -1.650 -1.850 -1.620 -1.830 -1.575 V 

Output Voltage 

1 1 1 1 1 1 1 
OR Logic 1 VO H -1.045 -0.875 -0.960 -0.810 -0.890 -0.700 v 

Output Voltage 

1 1 1 1 1 1 1 
OR Logic 0 VOL -1.890 -1.650 -1.850 -1.620 -1.830 1.575 V 

OutPUt Voltage ! ! 1 l' 1 1 1 
NOR Logic 1 VOHA -1.065 -0.960 - .-0.910 V 

ThreshOld Voltage 

1 1 ! 1 
NOR Logic 0 VOLA - -1.630 -1.600 - -1.555 V 

Threshold Voltage 

1 ! ! 1 
OR logic 1 VO HA -1.065 -0.980 - -0.910 V 

Threshold Voltage 

1 ! ! 1 
OR Logic 0 VOLA - -1.630 -1.600 -1.555' V 

Threshold Voltage ! 1 ! 1 
Switching Times (son Load) Typ Max Typ Mox Typ Mox 

Propagation Delay \4+3- u.55 O.S 

"i 
"-2- I 1 "'+2+ 2 
14-31- 3 

Hise ime 20% to 80% '3. J 1.5 2.1 0.4 0.6 .,. 2 1.5 2.1 0.35 0.6 
FaliTimt 

20%1080% 
'3_ 1.4 2.1 0 .• 0.6 
'2_ I .• 2.1 0.35 0.6 

·'ndividually test each input applYing VIH or V tL to the Input under test. 

TEST VOLTAGE VALUES (V) 

V1H m .. V~L min VIHA min VILA m .. VEE 
-0.875 -1.89!l -1.180 -1.515 5.2 
-0.810 -1.850 -1.095 -1.485 -5.2 
·0.700 -1.830 -1.025 -1.440 -5.2 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW, 
Vee 

VIH max VILmin VIHA min VILA max VEE (Gnd) 

1.16 
1.16 
1.16 
1.16 

1 
1.16 

1 
1.16 

i 
1.16 

1 
1.16 

1 
1.16 

1 
1.16 

1 
1.16 

1 
Pulseln PuhoOut -3.2V +2.0V 

4 1.16 

! 3 1 
4 J 0 •• 0 

4 2 8 1.16 
a 1.1D 
8 1.16 
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ALL INPUT AND OUTPUT CABLES TO 
THE SCOPE ARE eQUAL LENGTHS 
OF so· OHM COAXIAL CABLE 

VIN TO CHANNEL A VOUT NOR VOUT OR 

PULSE 
GENERATOR 

INPUT PULSE 
t+:t-:Q-S(!O·lIns 

120·/. r080·1.) 

COAX COAX 

I 

tp=t: i 
I I 

1 L _______ ...J 

TO 
CHANNEL 

"9" 

UNUSED OUTPUTS ~ONNECTEO TO A 50-OHM 
RESISTOR TO EARTH 

COAX 

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

Vour OR 

Vour NOR 

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

SP16F60 



ePLESSEY CONSUMER CIRCUITS 
SEMICONDUCTORS 1VCIRCUrrs 

SP4020 
VHF/UHF + 64 PRESCALER 

The SP4020 is an ECl divide by 64 which will operate 
It frequencies in excess of 950 MHz, and is intended for use 
~ a prescaler in television receiver synthesiser tuners. 

The device has a typical power dissipation of 470 mW at 
the nominal supply voltage of +6.BV. 

OPERATING NOTES 

Two input ports are available on this device. Switching 
between these inputs is accomplished by operation of the 
band change input. A logic'l' activates the UHF input, logic 
'0' the VHF input. When an input is not in use the input 
;ignal must be removed to prevent cross-modulation 
occuring at high frequencies. Both inputs are terminated by 
a nominal 400n and should be AC coupled to their 
respective signal sources. Input power to the device is 
terminated to ground by the two decoupling capacitors on 
the reference pins. Input coupling and reference decoupling 
:apacitors should be of a type suitable for use at a 
frequency of 1 GHz. 

When the device is switched to the VHF input, an input 
hysteresis of 50 mV is set by the internal band change 
circuit. This improves the low frequency sinewave 
operation of the device. The hysteresis level may be 
neasured as VREFl - VREF2 

If the UHF input only is used and the device is required 
to operate with a sinewave input below 100 MHz, then the 
'equired hysteresis may be applied externally as shown in 
Fig. 5. Large values of hysteresis should be avoided as this 
/ViII degrade the input sensitivity of the device at the 
l1aximum frequency. The divide by 64 output is designed 
to inte·rface wi.th 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 the output will 
:hange when one of the c10ek inputs changes from a low to 
a high level. 

FEATURES 

• Dual Input Ports for VHF and UHF 
• Self-Biasing Clock Inputs 
• Input Dynamic Range of 300mV to 900mV 

POp Over Entire Frequency Range 

• Variable Input Hysteresis Capability for Wide 
Band Operation 

• TTL/MaS Compatible Band Change Input 

• Push - Pull TTL alP 

VHF INPUT 

UHf INPUT 

OUTPUT 

BANO CHANGE 14 
INPUT 

Fig. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input voltage, clock inputs 

OV to +10V 
2.5V pop 

+7.2 to -0.5V or -lOrnA Band change input 
Output current 
Operating junction temperature 

+30 mA to -30 rnA 
+150°C 

-55°C to +150°C Storage Temperature 

VHF TUNER 
I/P 

UHF TUNER 
I/P 

SAMPliNG SCOPE 
SOI\I/P 

Fig. 2 Typical application 

TTL Q/P 

SAMPlIN7j 
fH=~El:::::==--,-= SCOPE 

~ 
SAMPliNG 

SCOPE 
~IJP 

501\1/P 

o .0-4V 

Only one generator should be connected to either the VHF 
or UHF inputs. The input not in use may be left open circuit. 

All capacitors are 1 n F unless otherwise stated. 

Fig. 3 AC test circuit 
17 



ELECTRICAL CHARACTERISTICS 

Supply voltage: 6.8V ± 0.3SV 
Supply current: 68 mA typ., 90 mA max. 
Temperature range: +10°C to +SSoC 
Clock inputs: AC coupled, self-biasing via 400il 
Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current 

Test conditions (unless otherwise stated): 
Supply voltage: VEE = OV, Vee = +6.4SV to +7.1SV 
Clock input voltage: 300mV to 9QOmV pop 
TA:+2SoC 

Value 
Characteristic 

Min. 

Clock Inputs 

Max. liP frequency 9S0 
Min. liP frequency 
Max. liP frequency 3S0 
Min. liP frequency 

Band change lIP 

High level 2.S 
Low level 
Low level liP current 
Max. clamp current -3 

Output 

Low Level 
High Level 2.S 

Supply Current 

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. 

Fig. 4 Application circuit 

Typ. 

1100 
lS0 

1000 
40 

3.5 

68 

PACKAGE DETAILS 

The SP4020 is packaged in 14-lead OIL. 

78 

Units Conditions 
Max. 

MHz UHF liP 
4S0 MHz UHF liP 

MHz VHF liP 
60 MHz VHF liP sinewave 

V 
0.4 V 

-0.8 mA at O.4V 
mA at approx. -0.7V 

0.4 V SmA current sink 
4.S 

90 mA Vee = 6.BV 

TTlO/P 

Capacitors are 1 nf unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired. 

For 50 mV hysteresis Rl ~ 36kil R2 ~ 00 

For 100 mV hysteresis Rl ~ 18kil R2 ~ 18kil 

Fig. 5 Wideband operation 



• P1essey 
Semiconductors 
1641 Kaiser Avenue. 
Irvine. CA. 92714 

CONSUMER CIRCUITS 
TV CIRCUITS 

SP 4021 
UHF + 64 PRESCALER 

The SP4021 is an ECl divide by 64 which will 
operate at frequencies in excess of 9S0 MHz, and is 
intended for use as a prescaler in television receiver 
synthesiser tuners. 

The device has a typical power dissipation of SOO 
mW at the nominal supply voltage of +6.8V. 

OPERATING NOTES 
The input is terminated by a nominal 400n and 

should be AC coupled to the signal sources. Input power 
to the device is terminated to ground by the decoupling 
capacitors on the reference pins. Input coupling and 
reference decoupling capacitors should be of a type 
suitable for use at a frequency of 1 GHz. 

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. 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'S high power Schottky inputs at a logic zero level of 
0.5V. At low frequency the output will change when the 
clock input changes from a low to a high level. 

FEATURES 

• Self-Biasing Clock Input 
• Input Dynamic Range of 300mV to 900rflV Pop 

Over Entire Frequency Range 
• Variable Input Hysteresis Capability for Wide Band 

Operation 
III Push-Pull TTL alP 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage VCC - VEE 

Input voltage, clock input 
Output current 
Operating j~nction temperature 
Storage Temperature 

OV to +10V 

2.5V pop 
+30 mA to -30 mA 
+lS00 C 
-550 C to +lS00 C 

UHF TUNER 
I/P 

;f 
SAMPliNG 

S.COPE 
SOt'\I/P 

UHF INPUT 

OUTPUT 

Vee 

·F~T - Pin connections 

SAMPLl~ 
("\-{:::::::Jf-€C::=:-= SCOPE 

50J\I/P 

;;;.° 1
101 

All capacitors are 1 nF unless otherwise stated. 

Fig. 3 - AC test circuit 

79 



ELECTRICAL CHARACTERISTICS 
Supply voltage: 6.8V ± 0.35V 
Supply current: 68 mA typ., 90 mA max. 
Temperature range: OoC to + 65°C 
Clock input: AC coupled, self·biasing via 400n 
Band change input: TTL type including negative 
input voltage clamp, O.S mA max. sink current 

Test conditions (unless otherwise stated): 

Supply voltage: VEE = OV, VCC 
+7.15V 
TA : +250 C 

Characteristic 
Min. 

Clock Input 
Max. liP frequency 950 

Min, liP frequency 

Sensitivity 

Overload Level 1.2 

Output 
Low Level 
High Level 2.5 

Supply Current ---

+6.45V to 

Value 

Typ. 

1100 

3.5 

70 

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

Fig. 3 Application circuit 

PACKAGE DETAILS 
The SP4021 is packaged in 14-lead 01 L. 
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Units Conditions 
Max. 

MHz 
100 MHz 

550 mVp_p 100MHz 
400 mVp_p 

200M Hz 
350 300MHz 
300 

mVp_
p 500-700MHz 

400 mVp_
p SOOMHz 

700 mVp_p 
950MHz 

Vp_p 100M Hz 

0.5 V 5mA current sink 
5.0 V -lmA 

100 mA Vee = 7.15V 

Capacitors are 1 nF unless otherwise stated. Values should 
be increased if operation below 10M Hz is desired. 
For 50mV hysteresis Rl =36knR2=co 
For 1 OOmV hysteresis Rl = 18knR2= 18kO 

Fig.4 Wideband operation 



ePLESSEY CONSUMER CIRCUITS 
SEMICONDUCTORS lVCIRCUrrs 

SP4040 
VHF IUHF + 256 PRESCALER 

The SP4040 is an ECl divide by 256 which will operate 
It frequencies in excess of 950 MHz, and is intended for use 
IS a prescaler in television receiver synthesiser tuners. 

The device has a typical power dissipation of 470 mW at 
he nominal supply voltage of +6.BV. 

OPERATING NOTES 

Two input ports are available on this device. Switching 
Jetween these inputs is accomplished by operation of the 
>and change input. A logic '1' activates the UH F input, logic 
0' the VHF input. When an input is not in use the input 
iignal must be removed to prevent cross·modulation 
)ccuring at high frequencies. Both inputs are terminated by 
I nominal 40012 and should be AC coupled to their 
'espective signal sources. I nput power to the device is 
:erminated to ground by the two decoupling capacitors on 
:he reference pins. Input coupling and reference decoupling 
:apacitors should be of a type suitable for use at a 
:requency of 1 GHz. 

When the device is switched to the VHF input, an input 
lysteresis of 50 mV is set by the internal band change 
:ircuit. This improves the low frequency sinewave 
)peration "of the device. The hysteresis level may be 
neasured as VREF1 - ~REF2 

If the UHF input only is used and the device is required 
:0 operate with a sinewave input below 100 MHz, then the 
'equired hysteresis may be applied externally as shown in 
=ig. 5. large values of hysteresis should be avoided as this 
"'ill degrade ,the input sensitivity of the device at the 
naximum frequency. The divide by 256 output is designed 
:0 interface with TTL which has a common VEE (ground). 
rhe specified fan-out of 3 standard TTL inputs may be 
ncreased to 6 standard or 5 high power/Schottky inputs at 
I logic zero level of 0.5V. At low frequency the output will 
:hange VVhen one of the clock inputs changes from a low to 
I high level. 

FEATURES 

• Dual Input Ports for VHF and UHF 
• Self-Biasing Clock Inputs 
• Input Dynamic Range of 300mV to 900mV 

POp Over Entire Frequency Range 

• Variable Input Hysteresis Capability for Wide 
Band Operation 

• TTUMOS Compatible Band Change Input 

• Push - Pull TTL OIP 

VHF INt-UT Yee 

VEE 

UHf INPUT 

OUTPUT 

REF. 1 

REF,2 Vee 

BAND CHANGE " Yet 
INPUT 

Fig. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Power 'supply voltage Vee - VEE 
Input Voltage, clock inputs 

OV to+l0V 
2.5V pop 

+7.2 to -0.5V or -lOmA Band change input 
Output current 
Operating junction temperature 
Storage Temperature 

VHF lUNER 
I/P 

UHF luNER 
I/P 

SAMPliNG SCOPE 
SOn. liP 

:so 

Fig. 2 Typical application 

+30 mA to -30 mA 
+150°C 

-55°C to +150°C 

TTL OIP 

S*Pl11G 
D-I:==~=r::=::::::-= SCOPE 

SO",./P 

6.IV!O·35V 

o .o·,v 
Only one generator should be connected to either the VHF 
or UHF inputs, The input not in use may be left open circuit, 

A" capacitors are 1nF unless otherwise stated, 

Fig. 3 AC test circuit 
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ELECTRICAL CHARACTERISTICS 

Supply voltage: 6.8V ± 0.35V 
Supply current: 68 mA typ., 90 mA max. 
Temperatur~ range: +10°C to +55°C 
Clock inputs; AC coupled, self·biasing via 400ll 
Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current 

Test conditions (unless otherwise stated): 
Supply voltage: VEE = OV, Vee = +6.45V to +7.1'5V 
Clock input voltage: 300mV to 900mV p.p 
TA: +25°C 

Value 
Characteristic 

Min. 

Clock Inputs 

Max. lIP frequency 950 
Min. lIP frequency 
Max. lIP frequency 350 
Min. lIP frequency 

Band change lIP 

High level 2.5 
Low level 
Low level lIP current 
Max. clamp current -3 

Output 

Low Level 
High Level 2.5 

Supply Current 

.,.IV 

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. 

Fig." AppIiclItion circuit 

Typ. 

1100 
150 

1000 
40 

3.5 

"68 

PACKAGE DETAILS 

The SP4020 is packaged in 14·lead OIL. 

82 

Units Conditions 
Max. 

MHz UHF liP 
450 MHz UHF lIP 

MHz VHF lIP 

60 MHz VHF lIP sinewave 

V 
0.4 V 

-0.8 mA at O.4V 
mA at approx. -0.7V 

0.4 V 5mA current sink 
4.5 

90 mA Vee = 6.8V 

TTLOIP 

Capacitors are 1 nf unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired. 

For 50 mV hysteresis A 1 = 36kQ A2 = 00 

For 100 mV hysteresis Al = 18kQ A2 = 18kQ 

Fig. 5 WidebBnd opfIl1Ition 
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.PLESSEY CONSUMER CIRCUITS 
SEMICONDUCTORS TV CIRCUITS 
1641 Kaiser Avenue, Irvine, CA 92714 

SP4041 
UHF + 256 PRESCALER 

The SP4041~s an ECL divide by 256 which will 
operate at frequencies in excess of 950 MHz, and is 
intended for use as a prescaler in television receiver 
synthesiser tuners. 

The device has a typical power dissipation of 500 
mW at the nominal supply voltage of +6.BV_ 

OPERATING NOTES 

The input is terminated by a nominal 400[2 and 
should be AC coupled to the signal source. Input power 
to the device is terminated to ground by the decoupling 
capacitors on the reference pins. Input coupling and 
reference decoupling capacitors should be of a type 
suitable for use at a frequency of 1 GHz. 

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. 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 256 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 the output will change when clock 
input changes from a low to a high level. 

FEATURES 

• Self-Biasing Clock Input 

• Input Dynamic Range of 300mV to 900mV Pop 
over Entire Frequency Range 

• Variable Input Hysteresis Capability for Wide Band 
Operation 

• Push-Pull TTL O/P 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage V CC - VEE 

Input voltage, clock input 

Output current 

Operating junction temperature 

Storage Temperature 

OV to +10V 

2.5V pop 

+30 mA to -30 mA 

+1500 C 

-550 C to +1500 C 

UHF TUNER 
I/P 

Fig. 1 - Pin connections 

Fig. 2 - Typical application 

All capacitors are 1 nF unless otherwise stated. 

Fig. 3 - AC test circuit 
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ELECTRICAL CHARACTERISTICS 

Supply voltage: 6.8V ± 0.35V 
Supply current: 68 mA ty·p., 90mA max. 
Temperature range: OoC to + 650 C. 
Clock input: AC coupled, self·biasing via 400i1 
Band change input: TTL type including negative 
input voltage clamp, 0.8 mA max. sink current 

Characteristic 
Min. 

Clock Input 

Max. liP frequency 950 

Min. liP frequency 

Sensitivity 

Overload Level 1.2 

Output 

Low Level 

High Level 2.5 

Supply Current 

.. 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. 

Fig. 4 - Application circuit 

PACKAGE DETAILS 

The SP4041 is packaged in 14-lead DI L 
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Test conditions (unless otherwise stated): 

Value 
Typ. 

1100 

3.5 

70 

Supply voltage: VEE = OV, VCC 
+7.15V 

+6.45V to 

Units Conditions 
Max. 

MHz 

100 MHzp-p 

550 mVp_p 100MHz 

400 mVp_p 200 MHz 

350 mVp_p 300 MHz 

300 mVp_p 500-700 MHz 

400 mVp_p 800 MHz 

700 mVp_p 950 MHz 

V p-p 100 MHz 

0.5 V 5mA current sink 

5.0 V -lmA 

100 mA VCC = 7.15V 

Capacitors are 1 nf unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired . 

For 50 mV hysteresis R 1 = 36ki1 R2 = 00 

For 100 mV hysteresis Rl = 18ki1 R2 = 18ki1 

Fig. 5 - Wideband operation 



ePLESSEY CON,SUMER CIRCUITS 
SEMICONDUCTORS TV CIRCUITS 

1641 Kaiser Avenue, Irvine, CA 92714 

SP4140/50 
VHF/UHF+ 256 PRESCALER 

The SP 4140/50 are ECl divide by 256 which 
will operate at frequencies in excess of 950 MHz, and are 
intended for use as a prescaler in television receiver 
,synthesiser tuners. 

The device has a typical power dissipation of 300 
mW at the nominal supply voltage of 5.0. 

OPERATING NOTES 
The input is terminated by a nominal 800.11 and 

should be AC coupled to the signal source. Input power 
to the device is terminated to ground by the decoupling 
capacitors on the reference pins. Input coupling and 
reference decouplingcapacitors should be of a type 
suitable for use at a frequency of 1 GHz. 

The SP4140 output is designed to interface with 
TTL which has a common VEE (ground). The specified 

fan-6ut 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 the output will change 
when one of the clock inputs changes from a low to a 
high level. 

The SP4150 output is designed to provide 
complementary emitter follower O/Ps so that the rise 
time of the output can be adjusted to suit system 
requirements. 

FEATURES 

• 5.0 Volt Operation 

• Self-Biasing Clock Inputs 

Input Dynamic Range of 10mV to 600mV p-p Over 
Entire Frequency Range 

• Variable Input Hysteresis Capability for Wide Band 
Operation 

• Complementary ECl O/P 

• Push - Pull TTL O/P 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage V CC - VEE 

~nput voltage, clock inputs 
Output current 
Operating junction temperature 
St'orage Temperature 

OV to +10V 

2.5V p-p 

+30 mA to -30 mA 
+1500 C 

-550 C to +1500 C 

UHF TUNER 
I/P 

UHF INPUT 

Fig. 1 - Pin connections 

Fig. 2 - Typical appoication 

SAMPLINj 
1l-C::::::::J-ElC::==:-= SCOPE 

50J\I/P 

Fig. 3 - AC test circuit 

85 



ELECTRICAL CHARACTERISTICS 

Supply voltage: 
Supply current: 60 mA typo 

90 mA max 

5.0 ± 0.25V 

Temperature range: OoC to 70°C 
Clock inputs: AC coupled, self·biasing via soon 

Test conditions (unless otherwise stated): 
Supply voltage: VEE = OV, V CC = S.OV ±0.2S 

Clock input voltage: 10mV to 600mV PtP 

T amb 5°0 to + 70°C 

Characteristics 
Min. 

Clock Inputs 

Max. lIP frequency 950 

Min. liP frequency 

Output SP 4140 

Low Level 0 

High Level 3.S 

Output SP4150 

Voltage Swing GOO 

Supply Current 

Connections 10 these pins should be made to have the 
minimum series inductance. Capacitors should be of a type 
suitable for use at 1 GHz 

Fig. 4 - Application circuit 

PACKAGE DETAILS 

The SP 4140/50 is packaged in 14·lead DIP. 
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Value 
Typ. 

1100 

SOO 

60 

Units Conditions 
IVIax. 

MHz 

SO MHz 

0.45 V 3 mA sink VCC = S.OV 

4.6 V ·lmA source Tamb 2SoC 

mV No load each output 

90 mA VCC = 5V 

Capacitors are 1 nf unless otherwise stated. Values should bl; 
increased if operation below 10 MHz is desired. 

Fig. 5 - Wideband operation 



P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine,CA. 92714 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8600A&B 
250MHz -:- 4 COUNTER 

The SP8600 is a fixed ratio emitter coupled logic 
:-4 counter with a specified input frequency range of 
5-250 M Hz. The operating temperature range is 
pecified by the device code suffix letter: • A' denotes 
-55°e to +125°C, 'B' denotes ooe to + 70 0 e 
Iperation. 

Intended for use with an external bias arrangement 
nd capacitive coupling to t~e signal source, the 
;P8600 can be either single driven, or double driven 
vith two complementary input signals. 
The outputs are complementary free collectors that 

an have their load resistors taken to any bias voltage 
Ip to 12V more positive than VEE. 

:EATURES 

• Low Power 
• Free Collector Outputs to Interface to TIL 
• 250 MHz -7- 4 Over Full Military Temp. 

Range 

INPUT 
"-

Vce 
(+VEI 

I 

VU/ 
(-VEl I 

(CONNECTED TO N.C 
CASE I 

OUTPUT 
/ 

"­
OUTPUT 

Fig. 1 Pin connections (bottom view) 

APPLICATIONS 

• • 
Synthesizers - Mobile and Fixed 
Counters 

• Timers 

Fig. 2 Circuit diagram 

SP860Q 

eM8 
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SP8600 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
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Tamb: 'A' grade 
'B' grade 

-55°C to +125°C 
O'C to +70°C 

Supply voltage OV . 
-5.2V 

Input voltage (single driven - other input decoupled to 
ground plane) 

Input voltage (double complementary input drive) 
Input bias voltage 

Characteristic 

Max. input frequency 

Min. input frequency 
with sinusoidal input 
Min. slew rate of 
square wave input 
for correct operation 
Output current 
Power supply drain 
current 

Value 

Min. Typ. 

250 390· 

1.6 

16* 

0'_ 
~_SOATOOUAl 

BEAM SCOPE 

l-= 

----'~----~~------vEE (~52V' 

I 

Fig. 3 Test circuit 

0 

Vcc 400 to 800 mV p-p 
Vee 250 to 800 mV p-p 
Bias chain as in 
test circuit (see Fig. 3 
and operating notes). 

Units 
Max. 

Conditions 

MHz Typical figure quoted at 
+25°C. 

25 MHz 

20 V/IlS Single input drive 
mA Input f=250 MHz. 

25 mA Vee = -5.2V, VBIAS as 
Fig.3. 

I 
1 

I / i 
I 

LoomV AT 2S·C L.---
i 

l.OOmV AT -55-C J..---V 

t.OOmV AT ~:--
J---I---

:--J--- I :--
I 

I 
I 

VB1AS=-JOV I 

01-h-- ----t"-+'~-l--- ~~ .-0 i 
I 

-50 -52 -5t. 
POWER SUPPLY (VOLTS) 

Fig. 4 Maximum inpUt frequency v. power supply voltage 
(typical) 

I 

I 

I 

1 



SP8600 

-10 0 10 20 30 l.0 50 60 70 f() 90 100110 120130 

TEMPERA TURE I'C) 

Fig. 5 Maximum input frequency v. temperature 

PERATING NOTES 

The circuit performance obtained from the SP8600 is 
,timized if normal high frequency rules for circuit 
lout are obeyed - leads should be kept short, 
pacitors and resistors should be of non-inductive 
)es, etc. 
The signal source is normally AC coupled to one of 
9 inputs or, if complementary signals are available, to 
Ith inputs. The inputs require an external bias chain 
set the DC potential on the inputs (see Fig. 3). No 
preciable change in performance is observed over a 
1ge of DC bias from -2.5V to -3.5V. 
Any tendency for the circuit to self-oscillate in the 
sence of input signal (or when the input signal is very 
lall) can be overcome by offsetting the two inputs by 
proximately 40mV, using, for example, the bias 
angement shown in Fig. 6. The input wave form may 
sinusoidal, but below 25 MHz incorrect operation 

IY occur because of the limited slew rate of the 
Jut signal. A square wave input with a slew rate 
~ater than 20V IllS ensures correct operation down 
DC. 

The output is in the form of complementary free 
lIectors with at least 2mA available from them. For 
tisfactory high frequency interfacing to ECl or 
hottky TTL the circuit techniques illustrated in Fig. 7 
l recommended. 
For maximum frequency operation, it is essential that 
~ output load risistor values be such that the output 
nsistors do not saturate. If the load resistors are 
nnected to the OV rail, then saturation can occur with 
iistance values greater than 6000. Of course, if the 
Id resistors are taken to a more positive potential, 
m higher values can be used. N.B. If only one output 
used, the other output should be connected to OV. 

MO~~OR 
TERMINATION 

SIGNAL -==>--'''---+--n-+~ 
GENERATOR 

---+---+----+----VEE 1-5 2VI 

I 
Fig. 6 Bias arrangement to prevent self-oscillation under 

no-signal conditions 

---------jjOr------ +5V (~~~Ul:~~01;~lR 

I 

Fig. 7 EeL qnd Schottky TTL interfacing 
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SP8600 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee-VEE 10V 
Input voltage VIN Not greater than 

supply voltage 
in use 

Bias voltage on olp's Vour­
VEE 

Operating junction temperature 
Storage temperature 

90 

14V 
-i-175°C max. 
-55'C to +175°C 



e~ 
1641 Kaiser Avenue, 
Irvine,CA 92714 

SP8000 SERIES 
HIGH SPEED DMDERS 

SP8601A&B 
150MHz"';"4 

The SP8601 is a fixed ratio emitter coupled logic -:.-4 
:ounter with a maximum specified input frequency of 
50 MHz but with a typical maximum operating 
requency well in excess of this (see Typical Operating 
;haracteristics). The operating temperature range is 
,pecified by the final coding letter: 'A' denotes 
-55°C to +125°C, 'S' denotes O°C to +70°C. 

The SP8601 can be operated with single input drive 
Ir with double, complementary, liP drive. It can be 
Iriven with direct coupling from ECl II levels (or 
rom an SP8602 device), or it can be capacitively 
:oupled to the signal source if "an external bias is 
Irovided. 

There are complementary free collector outputs that 
:an have their external load resistor connected to any 
lias up to 12 volts more positive than VEE. 

N.C 

Fig. 1 Pin connections (bottom view) 

SP8601 

eMS 

~~======::============::::======::~~----~~------------~~----~~~--~-~~ 

Fig. 2 Circuit diagram 
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SP8601 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb: 'A' grade 
'B' grade 

Operating-suppiy voltage Vee 
VEE 

Input voltage (single drive - other input decoupled to 
ground plane) 

Input voltage (double drive) 
Bias voltage 

Value 

Characteristic Min Typ. 

Max. input frequency 150 
Min. input freq. with 
sinusoidal input. 
Min. slew rate of square wave 
input for correct operation 
Output current 1.6 

Power supply drain current 18 

OPERATING NOTES 

Circuit performance obtained from the SP8601 is 
optimised if normal high frequency rules for circuit 
layout are obeyed - leads should be kept short, 
capacitors and resistors should be of non-inductive 
types, etc. 

The signal source is normally directly coupled into 
the device, which will tolerate a wide range of input 
bias voltages, but was designed for inputs from ECl II 
levels and can therefore be satisfactorily driven from 
SP8602 range of counters. The bias voltage on the 
input marginally affects the overall power consumption 
of the device (For typical operating characteristics with 
varying bias voltages see Fig. 4). 

If it is not practicable to directly couple the input 
signal, then a bias chain similar to the one shown in 
Fig. 3 can be used. 

The input waveform may be sinusoidal, but below 
about 10M Hz incorrect operation may occur because of 
the limited slew rate of the input signal. A square wave 
input with a slew rate of greater than 20 V IJls ensures 
correct operation down to DC. 

The output is in the form of complementary free 
collectors with 2 mA min. avajlable from them. The 
output voltage swing obviously depends on the value 
of load resistor used and also the frequency of operation. 
The following table gives some typical examples of 
output voltage for different load resistors. With careful 
board layout to minimise capacitance these figures can 
easily be exceeded. 

Min. Output Load Input 
Voltage Resistor Frequency 

1.1V 1kO 120MHz 
320mV 2000 150MHz 
80mV 500 180 MHz 

92 

-55°C to +125°C 
O°C to +70°C 

·OV. . 
-5.2V ± 0.25V 

400 to 800 mV (p-p) 
250 to 800 mV (p-p) 
Bias chain as in test circuit (see Fig. 2). 

Max. Units Conditions 

MHz. 
15 MHz. 

20 V/Jls Single input drive 

mA Input freq.= 150 MHz. 
R'oad = 500 

25 mA VEE =-5.2V 

--~'--~--+-------VEE {-S·2VI 

Fig. 3 Test circuit 

TYPICAL OPERATING CHARACTERISTICS 

· 
· ....... 

,I 
.1 
1// 
:Vj 
. 1 
II · 
· Il -os 

-

~ 

V£E,-SlY 

T ..... tI ,t-2S·C 

-, 

I --............ 
~" ... ...... 

~~ ~ 

~ 600"'Ylp-pl 

~ ---.. 
~" 

........ 

, -)-0 
BIAS VOLTAGE IVI 

NOTE: The value of the coupling and decoupling 
capacitors used are uncritical but they should be of a 
type and value suitable for the frequencies involved. 

Fig. 4 Maximum input frequency v. bias voltage at single 
input drive levels of 400. 600 and 800 mV (typical 
device) 



o,--------,--------,--------,-------,,---, 

o V - i""--... _I-- "'m'"_,, 

O~ / l~ ----
~ / ~' 

0/ ~ 
°v ---- I"" IIO'o~' 81AS CHAIN AS IN TES' CI"-CUII 

'Qmb·-+ 25 •C 

O~------~---------~------_r--------~--i 

3~LO--------L--------6LO------~L-------~---J 

POWER SUPPLY tV) 

Fig. 5 Maximum frequency v. power supply voltage at single 
input drive levels of 400, 600 and 800 mV (typical 
device) 

0 

0 
-I---r----

V V- -l'---.. 
"-

01----

I ~i'.. "~ 
0 

....... ~! I I "-

0 i "'m, i 

~ ~ 
: ~ 0 

I ! 

0 I i 

i i 
I 

0 
+20 HC +60 

TEMPERATURE (·e) 

Fig. 6 Maximum input frequency v_ temperature at single 
input drive levels of 400, 600 and 800 mV (typical 
device) 

Fig. 7 Minimum single input drive level for correct operation 
v. input frequency (typical device) 

~PPlIC.A:TION NOTES 

The SP8601 used with two SP8602 series -:-2 
;ounters to give a 500 MHz divide-by-sixteen pre­
.caler is shown in Fig. 8. Capacitors marked thus' may 
leed to be increased in value for low frequency 
Iperation. 

For correct operation when interfacing with TTL 
md ECl II the circuits shown in Figs. 9, 10 and 11 
Ire recommended. 

Fig. 8 Divide-by-sixteen prescaler 

SP8601 

OUTPUTS TO 
INTERFACE 

t;~~ ~~~s 8,9 

Fig. 9 TTL interface (fanout = 1 TTL gate) 

Fig. 10 High fanout TTL interface 

Fig. 11 EeL /I interface 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 
Vee-VEE 10V 
I nput voltage Vin Not greater than the 

supply voltage in use 
Bias voltage on outputs 
Vour-VEE 14 V 
(see Operating Notes) 
Operating junction temperature +175'C 
Storage temperature -55°C to + 175"C 
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SP8602 

Plessey 
SemicOnductors SP8000 SERIES 
1641 Kaiser Avenue, 
Irvine, CA 92714 

HIGH SPEED DIVIDERS 

SP8602 A&B 
500MHz+2 

The SP8602 is:~ fixed ra~)o ECL.,2 counters 
with maximum specified liP frequencies of 
500. MHz. The operating temperature range is 
specified by the final coding letter: 'A' denotes 
-55°C to +1250 C, '8' denotes OOC to +70o C. 

The device can be operated with single input 
drive or with double, complementary, input 
drive; in both cases the input is normally capa­
citively coupled to the signal source. Two com­
plementary emitter follower outputs are pro­
vided. 

I 
He 

PIN CONNECTIONS 
IBOTTOM VIEW I 

Fig. 1 Pin connections 

r-~+--+~~ ____ 4-~ ____ +-__ ~ __ ~ __ ~~~ ____ +-____ ~ __ -; ____ ~5~C 
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POSITIVE 
SUPPLY 

L.. __ -+ __________ +-+ __ +-____ ~ _____ _+---l_-~2,NPUT 

~~~--------~----------~--~~------~--~-~·~E 
NEGATIV£ 

SUPPLY 

Fig. 2 Circuit dillf/ram (all ~esistor "alue. are nominal} 
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;)8602 

.ECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 
Tamb 'A' Grade 

'S' Grade 
Operating supply voltage: Vcc 

Vee 
Input voltage (single drive- other input and bias decoupled to ground plane) 

Input voltage (double drive- bias decoupled to ground plane) 

Output load 
-

Value 
Characteristic 

Type Min_ Typ. Max_ Units 

Max. input freq. SP8602A.B. 500 MHz 

Min. input freq. 20 40 MHz 
with sinusoidal 
input 

Min. slew rate of 30 100 VipS 
square wave input 
for correct operation 

Output voltage 400 rnV 
swing 

Output voltage 3S0 rnV 
swing 

Power supply 12 20 rnA 
drain current 

:>TES 

-55°C to + 125°C 
O°Cto +70°C 
OV 
-5.2V± 0.25V 
400 to 800 mV POp 

250 to 800 m V POp 

500n and 3pF 

Conditions 

Vee = -5.2V 

single input drive 

Vee = -S.2V 
Tamb = -SSoC to +70°C 

Vee = -S.2V 
Tarnb = +12SoC 
liP freq. = SOO MHz 

Vee = -S.2V See note 1 

In practIce, the 3.5knresistors specified in the test circuit (Fig.3) are not essential; omission of these resistors will reduce the maximum 
pply current to lamA. 

L.--............. ------VEE 

Note: The values of the coupling and decoupling 
capacitors used are uncritical but they should be of a 
type and value suitable for the frequencies involved. 

Fig. 3 TtlSt circuit 
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ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vcc -Vee 8V 
Input voltage Vin Not greater than the 

Output current lout 
Operating junction 
temperature 
Storage temperature 
range 

OPERATING NOTES 

supply voltage in use 
lOmA 
+150°C 

-55°C to +150°C 

It is recommended that a positive earth plane be used 
for the circuit layout, thus preventing damage if the output 
emitter. followers are inadvertently shorted to ground. All 
components used in the circuit layout should be suitable 
for the frequencies involved, and outside a controlled 
impedance environment, leads and connections should be 
kept short to minimise stray inductance. 

The signal source is normally capacitively coupled to 
the input. A 1000pF capacitor is usually sufficient. If the 
input signal is likely to be interrupted a 15KH resistor 
should be connected between the input and the negative 
rail. In the single drive case it is preferable to connect the 
resistor to the input not in use - in the double drive case 
either input can be used. The addition of the input 
pulldown resistor causes a slight loss of input sensitivity, 

SP8602 

but it prevents circuit oscillation under no·sign 
conditions. 

The input waveform may be sinusoidal, but belo 
about 40 MHz the operation of the circuit becoml 
dependent on the slew rate of the input rather than H 
amplitude. A square wave input with a slew rate of mOl 
than 100 V IpS will permit correct operation down to D( 

The output voltage swing can be increased by t~ 

addition of a DC load to the output emitter follower 
Pulldown resistors of 1.5 K to the negative rail provide iI 

increase of typically 25% in the output voltage swing. 

APPLICATION NOTES 

SP8602B interfacing to EeL '10 000 
andE C L III 

By increasing the output voltage swing using extern, 
pulldown resistors (see operating notes), the SP8602B can I 
coupled directly into an E C L "lor E C L 10000 gate, bl 
there is a reduction of the noise immunity. Where noi: 
immunity is important the device can be connected to iI 

E C L 10000 or E C L "I line receiver. 

Divide-by-16 frequency scaler. 

The SP8602B interfacing with the SP8601B al 
high·speed TTL to give a divide-by-16,frequency scal 
is shown in Fig. 4. 

,--...,.-------~------,--~-------- C"I 
r---~--- + 5V 
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* These componen IS 
may need 10 be 
increased in value 
for low frequency 
operation 

I/P 

T I. T 2 TIS 55 
OR EQUIVALENT 

--~---~~----~_r----~I~------------ -52V 

i ln 

Fig.4 Divide·bv·16 frequencv scaler 
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P1essey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8605/6 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8605 B & M 1.0GHz -:- 2 
SP8606 B & M 1.3GHz -:- 2 

The SP8605/6 UHF counters are fixed ratio --:- 2 
;ynchronous emitter coupled logic counters with, in 
Ie case of the SP8606 a maximum operating fre­
Jency in excess of 1.3G Hz, over a temperature range 
: 0 0 C to 70 0 C (8 Grade) and -40 0 C to +85 0 C (M 
rade). The input is normally capacitively coupled 
I the signal source but can be DC coupled if it is 
quired. The two complementary emitter follower 
Jtputs are capable of driving 100-ohm lines and 
Iterfacing to ECl with the same positive supply. The 
P8605/6 require supplies of OV and -5.2V 
±0.25V). 

EATURES 

DC to 1.3GHz Operation 
O°C to 70°C (8 Grade) and -40°C to 
+85°C (M Grade) Operation Guaranteed 
at Maximum Specified Frequency and 
Over a Wide Dynamic Input Range. 
Complementary Emitter Follower O/Ps. 
ECl III Compatible. 

,PPLICATIONS 

UHF I nstrumentation, including Counters 
and Timers. 
Prescali ng for UHF Synthesisers. 

VCC=(OVl 

CLOCK 

Vee -5·2V ±O'2SV 

Fig. 2 Function.al diagram 

NC~PVCC 
~C 2 13 P NC 

NC 3 12 P Ne 

CLOCK L 11 P Il7P 
NC 5 10 ~ DIP 

REF 6 90 NC 

VEE( 7 8 NC 
/DG14 

Fig. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVee - VEEI 10V 
Input voltage VINac 2.5V p - p 
Output current 15mA 
Storage temperature range -55° C to + 150° C 
Maximum operating junction temperature + 1500 C 

MONITOR 

+5 ATTENUATOR 
NETWORK 

SOn. LINE 

~ 
~ 

--.-........ ---4--+-VEE -5'2V±O'2SV 

I Fig. 3 Toggle frequency test circuit 
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SP860S/6 

ELECTRICAL CHARACTERISTICS 

Test conditions (unles, otherwise stated): 

Tamb: B Grade 0° C to +70° C 
M Grade -40° C to +85° C 

Supply voltage Vec = OV 
VEE = -5.2V ± 0.25 V 

Input voltage 400 - 1000mV p - p 

Characteristic Type 

Max. toggle frequency SP8606B 
SP8605B 

Min. toggle frequency All 
for correct operation 
with sine wave input 
Min. slew rate for sq. All 
wave input to 
guarantee operation 
to OHz. 
Output voltage swing All 
Power supply drain current All 

TOGGLE FREOUENCY TEST BOARD LAYOUT 
1. All connections to the device are kept shoTt. 
2. The capacitors are lead less ceramic types. 

Value Units Conditions 

Min. Typ. Max. 

1.3 GHz 
1.0 GHz 

150 MHz VIN=600mv to 
1.0v p-p 

200 VI/us 

500 600 mV 430 n to VEE 
70 100 rnA VEE='- 5.45V, 

No load 

3. In practice, the device is tested in an Augat 14 lead OIL socket which degrades the performance slightly, If the device is mounted in 
low profile socket-or soldered into a printed circuit board, the specified performance will be exceeded. 

OPERATING AND APPLICATION NOTE 

The SP8605/6 dividers are very simple to use but 
normal high frequency rules should be followed for 
optimum performance, for example, all connections 
should be kept short, the capacitors and resistors 
should be types suitable for the frequencies involved. 

The input is normally capacitively coupled to the 
signal source. There is an internal 400 ohm resistor 
connecting the input to a reference voltage; this 
biases the input in the middle of the transfer character­
istic. The reference voltage is brought out onto pin 6, 
which should be decoupled to the earth plane. This 

50" 

..:':::NP:::UT:G--1:'~I_""'-_-"!!"o---I~ O/P 

1'--""T:"_....JTIl~O/P 

-.. ...... --...... -4-- VEE -2-2V 

Fig, 4 Circuit for using the input signal about earth potential 
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decoupling completes the input signal path to th 
device and therefore must be very low inductance fo 
optimum performance. The sensitivity of the device cal 
be increased by DC coupling the input signal abou 
earth (see Fig. 4). 

Vcc - VEE should be kept inside the specifiel 
5.2 volts ± 0.25 volts but the actual value of Vc, 
relative to earth is not very c~itical and can be variel 
between 2.7V and 3.3V with only a small effect 01 

performance. A Vcc of about 3.0V is the optimum fc 
full temperature range operation. 

Fig.5 Interfacing SP8605/6 series to ECL 10K and ECL 1/1 



In the absence of an input signal both the DC 
coupled and the capacitively coupled circuits will self 
oscillate with an output frequency of approximately 
400MHz. This can be prevented by connecting a 
10Kohm resistor between the input and the negative 
rail. This offsets the input sufficiently to stop the 
oscillation but it also reduces the input sensitivity by 
approximately 100mV. 

The SP8605/6 will miscount with low frequency 
sinewave inputs of slow ramps. A slew rate of 200V I Ius 
or greater' is necessary for safe operation at low 
frequencies. 

The output can be interfaced to ECl 10K or ECl III 

SP860S/S 

(See Fig. 5.). The unused output should be connected 
to a load resistor as shown to reduce output distortion. 

The input impedance of the SP8605/6 is a function 
of frequency and minimises at about the same fre­
quency as the maximum input sensitivity, 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 SP8605/6 can be used in instrumentation for 
direct counting applications up to 1.3GHz and in 
frequency synthesisers. 
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P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA 92714 

SP8607 

SP8000 SERIES 
HIGH-SPEED DIVIDERS 

SP8607 A&B 
600 MHz +2 

The SP8607 is a divide-by-2 counter with a minimum 
guaranteed toggle frequency of 600 MHz over a OoC to 
+ 70°C temperature range. The device is designed for 
capacitive coupling to the signal source to either of the two 
inputs and it has two complementary emitter follower 
outputs. Power dissipation is typically only 70mW with a 
5.2V supply. 

FEATURES 

• 600 MHz Operation 
• -55°C to 125°C Guaranteed for 'A' grade 

• Only 70mW Dissipation at 5.2V 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Connections as test circuit, Fig. 3 
Tamb : (A grade) -55°C to +125°C 

(8 grade) O°C to +70°C 
Supply voltage Vec =-OV 

VEE = -5.2V ± 0.25V 
Specified input voltage fange: 400 to 800mV POp 

Characteristic 
Min 

Max. toggle frequency 600 

Min. input frequency (sine wave) 

Min. slew rate of square wave input 
for correct operations to OHz 

Output voltage swing 400 

Output voltage levels 

VOH 
VOL 

Input impedance 

OIP pulldown resistors 

Bias voltage level 

Power supply drain current 

100 

Vee 

eM8 

Fig.. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Value 

Typ. 

800 

50 

40 

-0.75 
-1.5 

400 

4.0 

-2,6 

14 

Power Supply Voltage 1Vee - VEE I 

Input Voltage DC 
8V 
«Supply 
2.5V p-p 
15mA 
+l50°C 
-55.

oC to 

Input Voltage AC 
Output Current 
Operating Junction Temp. 
Storage Temp Range 

Units 
Max 

MHz 

MHz 

100 V/p.s 

mVp-p 

V 
V 

n 

kn 

V 

18 V 

+ 150°C 

Conditions 

VEE = -5.2V, 
fin = 600 MHz 

fin = OHz 

fin = OHz 

2.7kn resistor 
from pin 3 to Vee 
VEE = -5·2V 



SP8607 

Vee 
,--------------, 

I 
I 
I 

r---l---"_.--_2¢7 I OIP 

I 
I 
1

400 

I 

BIAS 9"'------.j~+-----; 

1 

I 
I 
I 

'-----,----' 

L __________ 8 ______________ ~ 

VEE 

Fig. 2 SP8607 block diagram 

-~-~-VCC 

9
" MICROS!RIP I,., "1---tI= 

!/P /J7 2 

MON""""IJ7'" t"-L-__ --1''-t----.-1c:=:::J-t'k 

"J;J;" 
-4----+-----+- Vff 

Fig. 3 Test circuit for SP8607 

)PERATING NOTES 

All components used with the SP8607 should be 
;uitable for the frequencies involved, resistors and 
:apacitors should be of low inductance types and 
mterminated loads should be kept short to minimise 
mcounted reflections. The test circuit uses positive earth 
lecause this minimises noise problems and the danger of 
Iccidently shorting the alP transistors to a negative voltage. 
-Iowever, the device will operate satisfactorily and to the 
;pecification, with a negative earth provided that the 
lositive supply is well decoupled to the UHF earth. 

There are two complementary inputso<Connected to an 
nternally-generated temperature-compensated bias point 
lia two 400 ohm resistors. The signal source would 
)ormally be capacitively coupled to one of the inputs and 
:he other should be decoupled to earth. If two 
:omplementary input signals are available (when cascading 
iP8607s for example) both inputs should be used 

The input signal can be directly connected to the device 
dther by using a voltage dropping network or by using split 
lower supplies (see Fig. 4). In this mode the device is very 
:olerant of the actual values of Vee and VEE although 
Vee - VEEI should stay within 5.2V ± 0.25V. A 2.7kn 
'esistor is connected from Vee to the bias pin in the test 
:ircuit because this greatly improves the device's ability to 
lperate with large Input signals 

It is important that pins 2 and 3 are decoupled by a 
apacitor in the range 100 - 1000pF because device 
ensitivity can be reduced by decoupling to a poor earth 

Fig. 4 Direct coupling using split power supplies 

-~-~-Vee 

-+-------+-------+---<>----- VEE 

Fig. 5 SP8607: with input pulldown resistor 

In the absence of an input signal, or if the input signal is 
of very low amplitude, the device may give an output signal 
of about 250 MHz. This is due to the balanced nature of 
the internal + 2 circuit and can be stopped if required by 
connecting a 10 kohm resistor between the input and the 
negative rail. (See Fig. 5). This causes a drop in sensitivity 
of about .100 mV but typical devices still easily meet the 
400 - 800 mV input amplitude specification. With sine 
wave inputs below 50MHz the SP8607 miscounts because 
the slew rate of the input signal is too slow. Below this 
frequency a square wave input is needed with a slew rate of 
100V/p or more. 

Fig. 6 Typical operating characteristic 
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Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8608/9 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8608 B & M 1.0GHz 
SP8609 B & M 1.3GHz 

• -;-

• -;-

2 
2 

The SPB608/9 UHF counters are fixed ratio -:.-2 
asynchronous emitter coupled logic counters with, in 
the case of the SPB609 a maximum operating frequency 
in excess of 1.3GHz. The input is normally capacitively 
coupled to the signal source but can be DC coupled if 
it is required. The two complementary emitter follower 
outputs are capable of driving 100-ohm lines and 
interfacing to ECl with the same positive supply. 
The SPB60B/9 require supplies of OV and -6.BV 
(±O.35V). 

FEATURES 

• DC to 1.3GHz Operation 
• aoc to 7aoC (8 Grade) and -4aoC to 

+85°C (M Grade) Operation Guaranteed 
at Maximum Specified Frequency and 
Over a Wide Dynamic Input Range. 

• Complementary Emitter Follower O/Ps. 
ECl III Compatible. 

APPLICATIONS 

• UHF Instrumentation, including Counters 
and Timers. 

• Prescaling for UHF Synthesisers. 

Vee ;;10'11) r--------- ---------..., 
I I 
I I 

REF v-~-'__ ______ -'___-' 

VEE -6·8V ±O·3Sv 

Fig. 2 Functional diagram 
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NC [ r;---v--;;: p VCC 

NC[' 13 P NC 

NC(3 12P NC 

CLOCK(, lip DiP 
Ne( 5 lOP DIP 

REF[ 6 9P NC 

VEE( 7 8~ NC 
!DG14 

Fig. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVee - VEE! 10V 
Input voltage VINac 2.5V p - p 
Output current 15mA 
Storage temperature range -55° C to + 150° C 
Maximum operating junction temperature + 150° C 

MONITOR 

-:-S ATTENUATOR 
NETWORK 

SOn LINE 

~. 
~ 

__ -+-----<>---<>-- VEE -6·8'11 :to·3SV 

Fig, 3 Toggle frequency test circuit 



SPS60S/9 

:lECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb: B Grade 0° C to +70° C 
M Grade -40° C to +S5° C 

Supply voltage Vee = OV 
VEE = -6.SV ±10.35V 

Input voltage 400 to 1000mV p-p 

Characteristic Type 

Max. toggle frequency SPS60SB & M 
SPS609B & M 

Min. toggle frequency All 
for correct operation 
with sine wave input 
Min. slew rate for sq. All 
wave input to 
guarantee operation 
to OHz. 
Output voltage swing All 
Power supply drain current All 

OGGLE FREQUENCY TEST BOARD LAYOUT 
· All connections to the device are kept short. 
· The capacitors are leadless ceramic types. 

Value Units Conditions 

Min. Typ. Max. 

1.3 GHz 
1.0 GHz 

150 MHz VIN=600mv to 
1.0v POp 

200 V/flS 

500 600 mV 620 n to VEE 
70 100 mA VEE=-7.15V 

No load 

· In practice. the device is tested in an Augat 14 lead OIL socket which degrades the performance slightly. If the device is mounted in" 
low profile socket or soldered into a printed circuit board. the specified performance will be exceeded. 

)PERATING AND APPLICATION NOTE 

The SPS60S/9 dividers are very simple to use but 
lormal high frequency rules should be followed for 
)ptimum performance, for example, all connections 
;hould be kept short the capacitors and resistors 
;hould be types suitable for the frequencies involved. 

The input is normally capacitively coupled to the 
;ignal source. There is an internal 400 ohm resistor 
:onnecting the input to a reference voltage; this 
)iases the input in the middle of the transfer character­
istic. The reference voltage is brought out onto pin 6, 
Nhich should be decoupled to the earth plane. This 

50" 

-='N=P=UT:n-_~ __ .L::..._-,!2., ____ --l~ O/P 

-.-+---+_- VEE -2·2v 

Fig. 4 Circuit for using the input Signal about earth potential 

decoupling completes the input signal path to the 
device and therefore must be very low inductance for 
optimum performance. The sensitivity of the device can 
be increased by DC coupling the input signal about 
earth (see Fig. 4). 

Vee - VEE should be kept inside the specified 
6.S volts ± 0.35 volts but the actual value of Vee 
relative to earth is not very critical and can be varied 
between 4.2V and 5.0V with only a small effect on 
performance. A Vee of about 4.6V is the optimum for 
full temperature range operation. 

Fig.5 Interfacmg SP8608/9 series to ECl 10K and ECl 11/ 
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In the absence of an input signal the devices will 
self oscillate with an outputifrequency of approximately 
400MHz. This can be prevented by connecting a 
10Kohm resistor between the input and the negative 
rail. This offsets the input sufficiently to stop the 
oscillation but it also reduces the input sensitivity by 
approximately 100mV. 

The SP8608/9 will miscount with low frequency 
sinewave inputs of slow ramps. A slew rate of 200V / / IlS 
or greater is necessary for safe operation at low 
frequencies. 

The output can be interfaced to ECl 10K or ECl III 
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SP8608/9 

(See Fig. 5.). The unused output should be connected 
to a load resistor as shown to reduce output distortion. 

The input impedance of the SP8608/9 is a function 
of frequency and minimises at about the same fre­
quency as the maximum input sensitivity, 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 SP8608/9; can be used in instrumentation for 
direct counting -applications up to 1.3GHz and in 
frequency synthesisers. 



P1essey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8610/11 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8610B & M 1.0GHz + 4 
SP8611 B & M 1.5GHz + 4 

The SP8610 111 UHF counters are fixed ratio --:--4 
asynchronous emitter coupled logic counters with, in 
the case of the SP8611 B, a maximum operating 
frequency in excess of 1.5GHz over a temperature 
range of O"C to + 70°C. The input is normally cap­
acitively coupled to the signal source but can be DC 
coupled if it is required. The two complementary 
emitter follower outputs are capable of driving 100 Q 
lines and interfacing to ECl with the same positive 
supply. The SP86;10/i11i require supplies of OV and 
-5.2V (±0.25V). 

FEATURES 

• DC to 1.5GHz operation 
• GOC to +70°C (8 grade) and -40°C to 

+85°C (M grade) Operation Guaranteed 
at Maximum Specified Frequency and 
Over a Wide Dynamic Input Range 

• Complementary Emitter Follower alPs, 
ECl III Compatible. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 
Input voltage 
Output current 
Storage temperature range 
Maximum operating junction 
temperature 

Vee- VEE 10V 
VINac 2.5V p-p 

15mA 
-55°C to +150°C 

+150°C 

CLOCK "----~~-.--------.---. 

Fig. 2 Functional diagram 

NC~PYCC 
NC 2 13 PNC 
NC 3 12 PNC 

C,OCK , 11 pO/P 

NC 5 10 pm 
REF 6 9 PNC 

Y .. 7 8 P NC DC14 DG14 

Fig. 1 Pin connections 

APPLICATIONS 
• UHF I nstrumentation, including Counters 

and Timers 
• Prescaling for UHF Synthesisers 

QUICK REFERENCE DATA 

• Vee = OVVEE =1-5.2V J± O.25V 
• InputVoltage Range 400mVto 1.0V 
• Output Voltage Swing'600mVTyp. 

50A LINE 

I MONITOR 
~ 
~ 

-.--+-_---<~ .... VEE -5-2v ±O-25V 

.,.5 ATTENUATOR 
NETWORK 

Fig. 3 Toggle frequency test circuit 
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SP8610/11 

ELECTRICAL CHARACTERISTICS 

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

-40oe to +85°e ('M' Grade) 
Supply voltage Vee =OV 

VEE =5.2V ±0.25V 
Input voltage 400 to 1000mV 

Characteristic Type 

Max. toggle frequency SP86118 
SP86118 
SP86108 

Min. toggle frequency for 
correct operation with sine 
wave input All 

Min. slew rate for square 
wave input to guarantee 
operation to OHz All 

Output voltage swing All 

Power supply drain current All 

TOGGLE FREQUENCY TEST BOARD LAYOUT 
1. All connections to the device are kept short. 
2. The capacitors are leadless ceramic types. 

Min. 

1.3 
1.5 
1.0 

500 

value 
Units Conditions 

Typ. Max. 

GHz VNI =400mV to 1 V p-p 
GHz VIN=800mV to 1V p-p 
GHz VIN =400mV to 1 V p-p 

150 MHz VIN =6oomV to IV p-p 

200 V/JlS 

600 mV 

70 100 mA VEE= -5.45V No load 

3. In practice. the device is tested in an Augat 14 lead DIL socket which degrades the performance slightly. If the device is mounted in a 
low profile socket or soldered into a printed circuit board. the specified performance will be exceeded. 

OPERATING AND APPLICATION NOTE 

The SP8610/11 dividers are very simple to use but 
normal high frequency rules should be followed for 
optimum performance. For example, all connections 
should be kept short and the capacitors and resistors 
should be types suitable for the frequencies involved. 

The input is normally capacitively coupled to the 
signal source. There is an internal 400 (} resistor 
connecting the input to a reference voltage; this biases 
the input in the centre of the transfer characteristic. 
The reference voltage is brought out onto pin 6, which 
should be decoupled to the ground plane. This 
decoupling completes the input signal path to the 
device and therefore must be very low inductance for 
optimum performance. The sensitivity of the device 
can be increased by DC coupling the input signal 
about Igroundl(see Fig. 4).1 
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so" 
..:IN=P=UTD--±-..l.f'_-..I.~--'~---I~ O/P 

1 .... _-r::-__ r-r~p~O/P 

Fig. 4 Circuit for using the input signal about ground 



IVcc - VEEI should be kept inside the specified 
5.2V ± O.25V but the. actual value of Vee relative to 
ground is not very critical and can be varied between 
2.7V and 3.3V with only a small effect on performance. 
A Vee of about 3.0V is the optimum for full temperature 
range operation. 

In the absence of an input signal both DC coupled 
and capacitively coupled circuits will self-oscillate 
with an output frequency of approximately 200M Hz. 
This can be prevented by connecting a 10k 0 resistor 
between the input and the negative rail. This offsets 
the input sufficiently to stop the oscillation but it also 
reduces the input sensitivity by approximately 100mV. 

The SP8610/11 will miscount with low frequency 
sinewave inputs or slow ramps. A slew rate of 200V /IlS 
or greater is necessary for safe operation at low 

SP8610/11 

frequencies. 
The output can be interfaced to ECl10K or ECl III 

(see Fig. 5). 
The input impedance of the SP861 0/11 is a function 

of frequency and minimises at about the same fre­
quency as the maximum input sensitivity. So, al­
though it can load the signal source significantly, there 
is usually 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 when the input sensitivity is worst. 

The SP8610/11 can be used in instrumentation for 
direct counting applications up to 1.5GHz and in 
frequency synthesisers. 

In a frequency synthesiser the SP8610/11 and the 
SP8643 can be used together (see Fig. 6). 

Fig. 5 Interfacing SP8610/11 to ECL10K and ECL 11/ 

PROGRAMMABLE PROGRAMMABLE 
COUNTER OECAOE 

Fig. 6 A 1.5GHz synthesiser loop 
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P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8617/9 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8619B & M 1.5GHz+4 
SP8617B & M 1.3GHz+4 

The SP8619 series of UHF counters are fixed ratio 
-;-.4 asynchronous emitter coupled logic counters with, 
in the case of the SP8619B a maximum operating 
frequency in excess of 1.5GHz. Thel input is normally 
capacitively coupled to the signal source but can be 
DC\coupled if it· is required. The two complementary 
emitter follower· outputs are capable of driving 100 ohm 
lines and inter facing to ECl with the same positive 
supply. Thtl SP8619 series require supplies of OV 
and - 6.8V (.± 0.35V). 

FEATURES 

• DC to 1.5GHz Operation 
• O°C to 70°C (8 Grade) and -40°C to 

+85°C (M Grade) Operation Guaranteed 
at Maximum Specified Frequency and 
Over a Wide Dynamic Input Range. 

• Complementary Emitter Follower 0 IPs, 
ECl1 OK and ECL"l11 Compatible 

QUICK REFERENCE DATA 

• Vee = OVVEE = -6.8V ± O.35V 
• Input Voltage Range 400mVto 1.2V p-p 
• Temperature Range O°C to + 70°C 
• Output Voltage Swing 800mVTyp. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltageIVcc'-VEE!1 OV 
Input voltage VINac 2.5V p-p 
Output current 15mA 
Storage temperature range -55°C to +150°C 
Maximum operating function temperature + 150°C 

108 

Ne 

CLOCk 

Vee 

Fig. 1 Pin connections 

APPLICATIONS 

OC14 
OG14 

• UHF Instrumentation, Including Counters 
and Timers 

• Prescaling for UHF Synthesisers 

VCC=IOVI 
----------, 

ReF~--'----l 
I L----r-.... 
I 
I 
I 

I 
I 
I 
I 

Q I 

I 
I 
I 
I L ________ _ _________ 1 

Vee 
-6·8V:!.O·35V 

Fig. 2 Functional diagram 
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ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 
Tamb: B Grade 0° C to + 70 0 C 

M Grade -40° C to +S5° C 
Supply voltage Vee = OV 

VEE = -6.SV + 0.35V 
Input voltage 400 to 12'OOmVp-p 

Characteristic Type 

Max. toggle frequency SPS619 
SPS617 

Min. toggle frequency for 
correct operation with sine 
wave input All 
Min. toggle frequency for 
correct operation with sine 
wave input All 
Min slew rate for square 
wave input to guarantee 
operation to OIHz All 
Output voltage swing All 
Power supply drain current All 

roggle Frequency Test Board layout 

. All connections to the device are kept short 
~. The capacitors are leadless ceramic types 

Min. 

1.5 
1.3 

600 

I. In practice, the device is tested in an Augat 14 lead 
)Il socket which degrades the performance slightly. If 
he device is mounted in a low profile socket or soldered 
nto a printed circuit board, the specified performance 
viII be exceeded. 

50Q 
SIGNAL 
SOURCE 

Value 

Typ. Max. 

150 

100 

200 
SOO 

SO 110 

Units Conditions 

GHz 
GHz 

MHz VIN = 600mV to 1.2Vp-p 

MHz VIN =800mV to 1.2Vp-p 

V/flS 
mV 
rnA VEE = -7.15V 

50Q LINE 

~SCOPE 

Fig. 3 Toggle frequency test circuit 

---,-r-- Yee +4-6V 

50QINPUT -=::::D--r--" 

1 
Fig. 4 Circuit for (Ising the input signal about earth potential 109 



OPERATING AND APPLICATION NOTE 

The SP8619 series of dividers are very simple to use 
but !,)ormal high frequency rules should be followed for 
optimum performance - for example, all connections 
should be kept short and the capacitors and resistors 
should be types suitable for the frequencies involved. 

The input is normally capacitively coupled to the 
signal source. There is an internal 400 ohm resistor 
connecting the input to a reference voltage; this biases 
the input in the middle of the transfer characteristic. 
The reference voltage is brought out onto pin 6, which 
should be decoupled to the earth plane. 

The sensitivity of the device can be increased by DC 
coupling the input signal about earth (see Fig. 4 ). 

IVcc - VEE I should be kept inside the specified 6.8V 
±0.35V but the actual value of Vcc relative to earth is 
not very critical and can be varied between 4.2V and 
5.0V with only a small effect on performance. A Vcc of 
about 4.6V is the optimum for full temperature range 
operation. 

In the absence of an input signal both the DC coupled 
and the capacitively coupled circuits will self-oscillate 
with an output frequency of approximately 300M Hz. 

SP8617j9 

This can be prevented by connecting a 10k ohm resistor 
between the input and the negative rail. This offsets 
the input sufficiently to stop the oscillation but it also 
reduces the input sensitivity by approximately 100mV. 

The SP8619 will miscount with low frequency sine­
wave inputs or slow ramps. A slew rate of 200V 4~\s or 
greater is necessary for safe operation at low frequencies. 

The output can be interfaced to ECl 10K or ECl III 
(see Fig. 5). 

The input impedance of the SP8619 is a function of 
frequency and minimises at about the same frequency as 
the maximum input sensitivity, so, although it can load 
the signal source significantly there is usually enough 
signal to operate the device satisfactorily when the 
input impedance is at a minimum input signal require­
ment. The worst case occurs at the maximum frequency 
because this is where the input sensitivity is worst. 

The SP8619 series can be used in instrumentation for 
direct counting applications up to 1.5GHz and in fre­
quency synthesisers. 

In a frequency synthesiser, the SP8619 and the 
SP8643 can be used together (see Fig. 6). 

Fig. 5 Interfacing SP8619 series to ECL 10K and ECL 11/ 

fref 
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PROGRAMMABLE 
COUNTER 

PROGRAMMABLE 
OECADE 

Fig. 6 A 1.5GH z. synthesiser loop 



P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8620 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

+5 COUNTERS 

SP8620A&B 
(400MHz) 

The 81'862"0 is a fixed ratio emitter-coupled 
)gic 75 counter with specified input frequency 
ange of DC to 400MHz. The operating temp­
rature is specffred-by- the final coding letter: 
-55°C to +1250 C ('A' grade), OoC to +700 C 
'B' grade). 

The cou nter. is normally capecitively 
oupled to the signal source and is specified 
lith an input signal range of 400-800mv p-p 
-4dBm to +22dBml, There are two bias points 
n the circuit that should be capacitively de­
oupled to the ground plane. 

Vee 

7 

VEE 

Fig.2 Circuit diagram (a/l resistor values are nomina/) 

:LECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 

Tamb: 'A' grade: -55°C to +125°C 
'8' grade: OOC to +70oC 

Characteristic Type 

Max. input frequency SP8620 

Min. input frequency with 
sinusoidal input 
Min. slew rate of square wave 
input for correct operation 
Output voltage swing 
Power supply drain current 

Min. 

400 

400 

'lEE INEGATIVEl 

Fig. 1 Pin connections (bottom view) 

FEATURES 

D.C. to 400MHz Operation . • • Temperature Ranges of --55°C to +125°C 
('A' Grade), O°C to +70°C ('B' Grade) Over 
Full Speciried- Input Range and Frequency 

APPLICATIONS 

• Frequency Counters and Timers 
• Frequency SynthE;sisers 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IV cc - VEE I 
Input voltage VIN 

Output current 'OUT 
Operating junction temperature 
Storage temperature 

Value 
Units 

Typ. Max. 

MHz 

20 40 MHz 

30 100 V//lS 

800 mV 
55 70 rnA 

8V 
Not greater than 
supply 
15mA 
+150°C 
_55° to +150°C 

Conditions 

VEE = -5.2V 
VEE = -5.2V 
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SP8620 

OPERATING NOTES 

It is recommended that a positive earth plane is used for 
the circuit layout, thus preventing damage if the output is 
short-circuited to earth. 

The signal source is normally capacitively coupled to the 
input (see Fig. 3). A 1000pF capacitor is suitable at high 
frequencies, but if lower frequency operation is also 
required, say below 10MHz, then an additional capacitor 
should be connected in parallel: The device can be DC 
coupled if it is required - see Fig. 4. 

SO In 

FRO"~ SIGNAl-
SOURCE J3 

MONllOR_ 33 

20 

In t----tr=:= OUTPUT 

Fig.3 Test circuit 

Fig.4 Divide by 16 frequency scaler 

The circuit may self oscillate when there is no input 
signal or when the input signal is well below the specified 
input signal. This can be prevented by connecting a 15kU 
resistor between the input and the negative rail. This causes 
a loss in sensitivity of up to 100mV p-p. 

112 

The input waveform may be sinusoidal, but below aboul 
20MHz the circuit tends to malfunction on minimulT 
amplitude input signals and the condition becomes worse a! 
the frequency is decreased. This is because correCI 
operation of the circuit depends on the slew rate of thE 
input signal. A square wave input with a slew rate greatel 
than 100V/pS ensures correct operation down to DC. 

The output swing of the devices can be significantl~ 

increased by the addition of a DC load on the emittel 
follower output. For instance, the maximum DC load 01 

1.5kU will give an increase of typically 50% in outpUI 
swing with no effect on input drive level or maximurr 
operating frequency. This allows the SP8620 devices tc 
interface directly to ECl II devices with no loss in noisE 
immunity. If the devices are required to interface tc 
ECl III or ECl 10,000 then an interface similar to Fig.~ 
should be used. 

The values of the decoupling capacitors are not critical 
but they should be of a type suitable for the frequencie! 
involved. 

INPU'1 -, f 
lSk,nn 

EcmORECllOk 
COMPATIBLE OUTPUT 

Fig. 5 Interfacing to ECL 11/ or ECL 10,000 



I 
Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA 92714 

SP8627 
SP8628 
SP8629 

SP8627/28/29 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

· · 80 
100 
100 

(WITH RESET) 

150 MHz PRESCALERS 

The SP8629 is a fixed ratio ECl --:- 100 counter with 
minimum guaranteed toggle frequency of 150MHz 
fer a -30"Clto + 70°C temperature range. The device 
In operate in the single-ended or differential input 
ode, and is typically capacitively coupled to the 
gnal source. An input amplifier is included to allow 
;e of extremely sma" amplitude high frequency signals. 
1e output of the device is similar to low Power 
:hottky TTL and produces a square wave of frequency 
ut = fin/1 00. 

EATURES 

low Power 170mW typica 
High Frequency. DC to 150M Hz. Small 
I nput Amplitude 
Single Supply Operation 5.2v ± 10% 

(TTL) VCC10 8
VCC1(ECl) 

OUTPUT 2 7 INPUT (POSITIVE EDGE TRIGGERED) 

(TTL) V"l 3 6 INPUT (NEGATIVE EDGE TRIGGERED) 

(ECL) V"l 4 5 RESET(SP8618) ZENER D100E(SP8617/9) 

Fig. 1 Pin connections 

• Count Down Sequence avoids FM IF 
Harmonics 

• ECl Dividers reduce Switching Transients 

• --:-4 Reset on SP8628 Reduces Jitter 
on Frequency Display Systems 

Fig. 2 SP8627/8/9/ogic diagram 113 



ABSOLUTE MAXIMUM RATINGS 

Absolute Maximum Ratings are those values beyond 
which the safety of the device cannot be guaranteed. 
They are not meant to imply that the device should be 
operated at these limits. The table of Electrical 
Characteristics provides conditions for actual device 
operation. 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage Vce: + 5.2V ± 0.52V, VEE: OV, 
Tamb: 25°C 

Power Supply Voltage IVee - VEEI 8V 
Input Voltage Yin (DC) not greater than 

Output voltage VOUT 
Output current lOUT 
Zener current Iz 
Operating Junction temperature 
Storage temperature range 

supply voltage 
5.5V 
40mA 
20mA 
150°C 

-30°C to +85°C 

Value 

Characteristic Symbol Min. Typ. Max. Units Conditions 

Maximum input frequency fmax 150 200 MHz Vcc = 5.2V, VIN = 600mVp -p, 
single ended 

Input voltage VIN1 200 1000 mVp-p Vcc = 5.2V, single ended 
Input voltage VIN2 100 1000 mVp-p Vcc = 5.2V, differential 
Minimum input frequency fSine 10 MHz Vee = 5.2V, VIN = 600mVp-p 
with sine wave 
Minimum slew rate of 
square wave input.; dv/dt 50 V/IJS Vec = 5.2V, VIN = 600mVp-p 
Logic 1 output voltage VOH 2.4 V Vce = Min, 10H = - 400/IlA 

2.0 V Vcc = Min, 10H = -1.6mA 
Output short circuit current los -10 -40 mA Vcc = Max 
Logical 01 output voltage VOL 0.5 V Vcc = Min, 10L = 8mA 
Supply current lee 33 45 mA Vee = Max 
Zener voltage, pin 5 

(SP8627/9) Vz 6.3 V Iz = 5mA (see note 2) 

Reset input voltage 
i.SP8628) VIN(LO) 0.5 V 

VIN(HI) 2.4 V 
Reset input current 

(SP8628) liN -1.6: mA VIN = 0.5V 

NOTE 
All currents into device pins shown as positive. out of device pins negative. all voltage referenced to ground unless otherwise noted. 

All values shown as max or min on absolute value basis. 

TYPICAL APPLICATIONS 

fOUT lOUT 

dc<fin<fmQ " 

Fig. 3 High frequency, single-ended input Fig. 4 TTL input (DC<fin<fmax) 
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)PERATING NOTES. 

Two ground and two Vcc connections are provided, 
eparating the ECl stages from the TIL section, 
;olating the noise transients inherent in the TIL 
tructure. In most cases, shorting the two grounds to a 
lood ground plane and the Vccs to a wide Vcc bus 
viII provide sufficient isolation. All components used 
1 the circuit layout should be suitabJe for the 
requencies involved and leads should be kept short to 
rlinimise stray inductance. 

The signal source is usually capacitively coupled to 
he input as shown in Fig. 3. In the single-ended mode a 
:apacitor of O.01IlF (C2) should be connected between 
he unused input and the ground plane to provide a 
lood high frequency bypass. The capacitor should be 
rlcreased at lower frequencies. If the input is likely to 
Ie interrupted, it may be desirable to connect a 1 OOk Q 
asistor between an input and ground. In the single 
nded mode it is preferable to connect the resistor to 
he unused input. The addition of the 1 OOk Q resistor 
:auses a loss of input sensitivity, but prevents circuit 
Iscillations under no signal (open circuit) conditions. 

The input waveform will normally be sinusoidal but 
lelow 10M Hz correct operation depends on the slew 
~te of the input signal. A slew rate of 50V / liS will 
nable the device to operate down to DC. The device 
viII operate with a TIL input signal as shown in Fig. 4 
nd is DC coupled to the input. 
The device can be used in phase locked loop 

pplications such as FM radio or other communications 
lands to prescale the input frequency down to a 
flore useable level. A digital frequency display system 
an also be derived separately or in conjunction with a 
Ihase locked loop, and it can extend the useful range 
If many inexpensive frequency counters to, typically, 
nOMHz 
The on-chip Zener diode allows a simple stabilised 

lower supply to be constructed with the addition of a 
ew extra external components, as shown in Fig. 5, to 
he SP8627/9. The SP8628 has a 'reset' facility on pin 5. 
'his input acts as a data inhibit to the final divide-by­
Dur when a high level is applied (or the input is left 
Ipen circuit). 

Vee 

Fig. 7 Output circuit diagram 

SP8627/28/29 

12V 

UNREGULATED 

Vee 

O·ljJ 

Fig. 5 Voltage regulator 

INPUT 
r---~7 POSITIVE EDGE 

TRIGGERED 

'----t-------<;l6 INPUT 

Fig. 6 Input circuit diagram 
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P1essey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA 92714 

SP8630 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8630 A&B 
.600MHz OECADE COUNTER 

GENERAL DESCRIPTION 

The SP8630 counter is a fixed ratio -7 10 cir­
cuit using emitter coupled logic, with maxi­
mumspecified counting frequencies of 600 MHz 
over temperature ranges of -550 e to +1250 e, 
oOe to 70oe. A 6:4 mark/space square wave is 
provided at the emitter follower output. The input is nor­
mally single driven and capacitively coupled to the signal 
source. There are two bias points on the circuit which 
should be capacitively coupled to the ground plane. 

NOTE: 
1. All reference levels are internally generated and 
temperature compensated. 

Fig_' Pin connections 

IL 
~'IIr( 

2. Reference points marked • are bonded out and should 
be decoupled with a capacitor of between 15 and 1000pF 

ELECTRICAL CHARACTERISTICS Fig. 2 Block diagram 

Test conditions (unless stated otherwise): 
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Tamb: 'A' grade -55°C to +125°C 
'8' grade O"'C to +70oC 

Operating supply voltage 

Vec 
VEE 

Input voltage 
Output load 

Characteristic 

Max input freq. 
Min input freq~with 
sinusoidal input 
Min. slew rate of square 
wave lIP for correct 
operation 
Output voltage swing 
Power supply drain current 

oV 
-5.2V ± 0.25V 
400 to 800 mV (p-p) 
500n & 3pF. 

Type Min 

SP8630 600 

400 

NOTE: The maximum input frequency is guaranteed, 
VEE = -5.2V. For typical operating characteristics wi1 
power supply variations see Fig.5, which shows that tl 
maximum operating frequency of a typical device increa~ 
with increasing power supply voltage 

Value 
Typ Max Units Conditions 

MHz 
20 40 MHz 

30 100 V//J.s 

600 mV VEE = -S.2V 
70 95 mA VEE = -5.2V 



SP8630 

.--~r---~-~---------<~---..-+--_-..-------.r--- Vee IOVI 

L-~~ __________ --I~~4--______ ~_ Vu (-5'2V) 

Fig. 3 Circuit diagram of 1st element (-2) showing input biasing 
arrangement 

OPERATING NOTES 

I t is recommended that a positive earth plane be used 
for the circuit layout, thu.s preventing damage if the emitter 
follower outputs are inadvertantly shorted to ground. 

The signal source is normally capacitively coupled to 
the input: 1000 pF is usually sufficient. If the input signal 
is likely to be interrupted a 15 k ohm resistor should be 
connected between the input pin and the negative rail to 
prevent circuit oscillation under no·signal conditions. The 
addition of the pulldbwn resistor causes a slight loss of 
sensitivity of the device, but this does not normally cause 
problems in practice. 

The input waveform may be sinusoidal, but below 
40 MHz the operation of the circuit becomes dependent on 
the slew rate of the waveform rather than the ampl itude. A 
square wave input with a slew rate of 100 V Ips will allow 
correct operation down to DC. At high frequencies, 
increasing drive level above minimum typically increases the 
max. operating frequency by up to 25% 

The output swing of the device can be significantly 
increased by the addition of a DC load on the emitter 
follower output. For instance, the maximum DC load of 
1.5k ohms will give an increase of typically 50% in output 
swing with no effect on input drive level or maximum 
operating frequency. This allows the SP8630devicetodrive 
directly into Eel II, devices withlno loss in noise immunity. 

The value of capacitance needed for the decoupling 
capacitors is not critical. Values down to 15 pF have been 
found satisfactory in practice. 

son LINE 
FROM 
SIGNAL 

1n 50n liP ON I---EI::: -JiJoSA,NPl!NG 
• SCOPE ~~7"'L--""""-.....J 

to40NITOA. ------!.----.r------ ·5'2V 

son liP ON 
5AMPLING 
SCOPE 

Test Circuit Notes 

Fig. 4 Test circuit 

The values of the coupling and decoupling capacitors 
are uncritical but they should be of a type and value 
suitable for the frequencies involved. 

All connections should be physically short when not 
in a 50n environment to minimise reflections due to 
mismatching. 

The +ve pin should be connected to a low impedance 
earth plane to minimise feed-through of the input signal to 
the output. 
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SP8630 

Typical Operating Characteristics 

800 I 

I 
.. OP:RATIONAFFECTE01 

!---:-BYSLEW RATE Of 
IfPSIGHAl l 

700 

60~ 

500 I I 

\ 
\ I , , 

i 
, 

\ , 

40~ 

3"0 

1\ l!>.'~ 
~ 

~I\. 
~'(;jJ~ 

I 
~ .. " 

'" 
~ 

,. 

I'-... ---~ 
... --~ -

i I 

20~ 

100 

u 
o 50 150 200 150 350 400 450 600 650 

(MHz) 

Fig.5 Minimum drive level v. input frequency at 125 C 

640r--..,.--.,...---.----,-----,---,-~ 

6201---+--+---h 

600f--+-++---+----;-;---b..-L--+--I-----1 

560f--+-T--+---+--+-~==:--1-----1 

540,1---+---::: ...... -""'F''----+--+-

520 

500 f--t7"~.+---+-- -i---t---t-----1 

4BOL-_.L-_..l...-_-'-__ -L_---L_---1_---l 
-4·0 -45 -50. -55 ·-6·0 

POWER SUPPLY (VI 
-H ·-75 

Fig. 6 Max. operating frequency v. power supply voltage for a 
typical SP8630B 

APPLICATION NOTES 

Direct coupling to the SP8630 

It can be seen from the circuit diagram that the input 
arrangement of the SP8630 series is not compatible with 
the normal ECl logic levels. The input reference level is 
approximately -3.2 volts but it is not we" defined and has 
a temperature coefficient of approximately -1.6 mV/oC. If 
DC coupling is required, the input would 'have to be larger 
than would be the case with capacitive coupling. 
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650 

5 -f--.. 

V ~'m."POR'VE tUfJmV p-p) 

0_ 

'""" 5 ~ 
" 

62 

60 

0 
IS0mVrms lIP DRIVE 

~ 

L 
V ~S",VP-Pl \ 

~ 
II 

~ 0 

f5 
U.S25 

50 

5 
1,,\ 

0 45 
-60 ·10 .20 .'0 .80 .100 .120 

TEMPERATURE le-) 

Fig. 7 Max. operating frequency v. ambient temperature for a 
typical SP8630B (Vee = -5.2V; 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 

Vce - VEE 
Input voltage VIN 

Output current lOUT 
Opera'ting junction 

temperature 
Storage temperature 

8V. 
Not greater than the 
supply voltage in use 
15mA 

+150
o e 

-55°C to +150°C 



P1essey 
Semiconductors 
1641 Kaiser Avenue, 
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SP8634 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8634B 
: 10700 MHz 

The SP8634B, is a divide-by-ten circUit 
th binary coded decimal outputs for opera­
In from DC up to specified input frequencies 

700 M Hz, over a guaranteed temperature 
nge of OOCto +70o C. 
These devices, optimised for counter applications in 
tems using both ECl and TTL, are intended to be 

~rated between OV and -5.2V power rails and to 

:ATURES 
Direct gating capability at up to 700 MHz 

TTL- compatible BCD outputs 

TTL- and ECl-compatible carry outputs 

Power consumption less than 500 mW 

Wide dynamic input range 

)PlICATIONS 
I Counters 
I Timers 

I Syntilesisers 

REF ___ p--___ ---' 

... 
OIP 

. B' 

OIP 

interface with TTL operating between OV and +5V. The 
BCD outputs and one of two carry outputs are 
TTL-compatible, while the second carry output is 
ECl-compatible. The clock input, which is normally 
capacitively coupled to the signal source, is gated by 

an ECl III/Eel 10k-compatible input. The TTL-compatible 
reset 'orces the 0000 state regardless of the state of the 
other inputs. 

BIAS OECOUPuNG 

RESETITTl- COMPATIBLE) 

NEGATIVE 5UPPlYI-1j 2V) 

B O/P! TTl- C0lro4PATl8LEI o OIP (TTL-COMPATIBLE) 

C OJP (TTL- COMPATIBLE) CARRY O/P( Eel-COMPATIBLE' 

Fig. T Pin connections (top) 

c· 
OIP 

Eel TTL 
CARRY CARRY 
OlP OIP 

o 
OIP 

DC16 

Fig. 2 Logic diagram 
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SP8634 

ELECTRICAL'CHARACTERISTICS (All types except where otherwise stated) 

Test Conditions (unless otherwise stated) 

Tamb 
Power Supplies 

Characteristic 

Clock Input (pin 14) 

Max. input frequency 

SP8634B 

Min. input frequency 
with sinusoidal liP 

Min. slew rate of square wave for 
correct operation 

down to DC 

Clock inhibit input 
(pin 16) 

Logic !evels 
High (inhibit) 

Low 

Edge speed for correct operation 

at maximum clock liP frequency 

Reset input (pin 3) 
Logic levels 

High (reset) 

Low 

Reset ON time 

TTL outputs ABCD (pins 2,7,8,10) 

Output Voltage 
High 

Low 

TTL carry output (pin 11) 

Output Voltage 

High state 

Low 

ECl carry out,lut (pin 9) 

Output Voltage 

High 

low 

Power supply drain current 

i\ICJTlS 

O°C to +70°C 

OV 

-5.2V ± 0.25V 

Min. 

700 

-0.960 

See Note 2 

100 

+2.4 

+2.4 

-0.975 

Value 

Typ. Max. 

40 

100 

-1.650 

2.5 

+0.4 

+0.4 

+0.4 

-1.375 

75 90 

Units Conditions 

MHz Input voltage 

400-800mV p-p 

MHz 

Vips 

V Tamb = +25°C 

V (see Note 1) 

ns 10%-90% 

V 
ns 

See Note 3 and Fig. 4 

V 10k U resistor and 

TT l gate from OIP 

V to +5V rail 

V 5kU resistor and 3 
TTL gates from alp 

V to 5V rail 

V Tamb = +25°C 
External current 

V = OmA (See Note 4) 

mA VEE = 5.2V 

Thr, cloCk Inhit)it Input levels are compatible with ECl III and ECl 10000 levels throughout the temperature range OoC to +70
0 C. 

120 

For a high state. the reset input requires a more positive input level than the specified worst case TTL VOH of +2.4V. Resetting shoul( 
be done by connecting a 1.8kU resistor from the output of the driving TTL gate and only fanning out to the reset input of the SI'800< 
series device. 
Th%e 0U tf)uts are current sources which Ciln be readily made TTL-compatible voltages by connecting them to +5V via 1 OkU resistors 
n", FCl Garry OlJtput is cornrmtiblc with feCl II throughout the temperature range but can be made compatible with ECl III using thE 
sirnDI" interfacfJ shown in Fig. 3. 
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CARRY OUTPUT eel O-----r---() EeL II COMPATIBLE 

[ 41 

L---..n Eel m OR ECl 10k 

r ..... COMPATIBLE 

[1.Sk 

---+---VEE 1-5 2VI 

'Fig_ 3 EeL III/EeL 10000 interfacing 

* FOR A.B,C AND D OUTPUTS, R= 9/'01\ 
FOR CARRY TTL OUTPuT R= 2951\ 

Fig. 4 TTL carry and ABeD output structure 

)PERATING NOTES 

The devices are intended to be used with TTL and Eel 
1 a counting system - the Eel and the decade counter 
eing connected between voltage rails of OV and -5.2V 
nd the TTL between voltage rails of OV and +5.0V. 
rovided that this is done Eel and TTL compatability is 
chieved (see Figs. 4 and 5). 

The clock is normally capacitively coupled to the signal 
)urce: a 1000pF UHF capacitor is normally adequate. If 
)w frequency operation is required the 1000pF capacitor 
10uld be connected in parallel with a higher value 
~pacitor. The bias decoupling (pin 1) should be connected 
) earth via a capacitor - preferably a chip type - but in 
ny case a low inductance type suitable for UHF 
pplications. The devices normally have an input amplitude 
perating range far greater than the specified 400 to 
00 mV pk/pk. However, if the decoupling capacitor is not 
f a UH F type, or it is connected to an earth point that has 

significant impedance between the capacitor and the Vee 

SP8634 

connection, then the input dynamic range will suffer and 
the maximum signal for correct operation will be reduced, 

Under cer·tain conditions, the absence of an input signal 
may cause the device to self·oscillate. This can be prevented 
(while still maintaining the specified input sensitivity) by 
connecting a 68k!1 resistor between the clock input and the 

negative supply. If the transition of either the clock input 
or the clock inhibit input is slow the device may start to 
self·oscillate during the transition. For this reason, the 

input slew rates should be greater than 100 V/Ils. It should 
also be noted that a positive-going transition on either the 
clock input or the clock inhibit input will clock the device, 
provided that the other input is in the low state. 

The BCD outputs give TTl·compatible outputs (fanout 
= 1) when a 10k!1 resistor is connected from the output to 
the +5V rail. In this configuration the outputs will be very 
slow compared with the clocking rate of the decade and so 
the state on the BCD outputs can only be determined when 
the clock has stopped or is inhibited, 

The fan out capability of the TTL carry output can be 
increased by buffering it with a PNP emitter follower. The 
interface is shown in Fig. 5. 

Fig. 5 Typical application configuration 

TTL 

OIP 

RESET INPUT ~_IO_O_nS_M_IN ______________ _ 

:)",oo,,~ --' ___ --'.------,~ 
CARRY OUTPUT (TTL! -.oJ L-______ ~~ 

CARRY OUTPUT (ECl) ~ _____ ~ ~ 
NOTE THE BCD OUTPuTS ABC AND 0 REPRESENT THE LOAD RESISTOP-: 

Fig. 6 Decade counter timing diagram 
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SP8634 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage 1Vee - VEE 

Clock inhibit voltage 

Clock input voltage 
Bias voltage (VOUT) on BCD outputs, 
VOUT - VEE (10kH resistor in series 
with output) 
Bias voltage (VOUT) on TTL carry 
output, Vo U T - VEE (1.2kn resistor 
in series with output) 
Output current from ECl carry 
output (lOUT) (Note: the device 
will be destroyed if the ECl 
output is shorted to the 
negative rail) 
Operating junction temperature 
Storage temperature range 

QUICK REFERENCE DATA 

• Power Supplies Vee 

VEE 

• Range of clock input amplitude 

• Operational temperature range 
• Frequency range with sinusoidal liP 
• Frequency range with square wave liP 
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8V 
Not greater than the supnl\l 
voltage in use 
2V pk/pk 

llV 

llV 

10mA 
+150°C 
-55°C to +150°C 

OV 
5.2V ± 0.25V 

400-800mV pop 
O°C to +70°C 
40-700 MHz 
DC to 700 r-..~H7 



Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA 92714 

SP864317 

SP 8000 SERIES 
HIGH SPEED DMDERS 

SP 8643A & B350 MHz 

SP8647 A&B250MHz TTLOUTPUTS 

UHF PROGRAMMABLE DIVIDERS +10/11 

In frequency synthesis it is desirable to start 
rogrammable division at as high a frequency as possible, 
ecause this raises the comparison frequency and so 
nproves the overall synthesiser performance. 
The SP8640 series are UHF integrated circuits that 

In be logically programmed to divide by either 10 or 11, 
'ith input frequencies up to 350 MHz. The design of very 
1St fully programmable dividers is therefore greatly 
mplified by the use of these devices and makes them 
articularly useful in frequency synthesisers operating in 
Ie UHF band. 

Inputs and outputs are ECl compatible throughout the 

EATURES 

Military and I ndustrial Variants. 
350 MHz Toggle Frequency 
low Power Consumption 
ECl Compatibility on All liPs & OIPs 
low Propagation Delay 
True and Inverse Outputs 
Optional TTL Output 

IUICK REFERENCE DATA 

Full Temperature Range Operatiot": 
'A' Grade -55°C to +125°e 
'S' Grade O°C to + 70 0 e 

• Supply Voltage 

IVee - VEE 15.2V 
I Power Consumption 250mW Typ. 
I Propagation Delay 3ns Tvp. 

tel1'perature range: the clock inputs and programming 
inputs are ECl III compatible while the two com· 
plementary outputs are ECl II compatible to reduce power 
consumption in the output stage. Eel 10K output 
compatability can be achieved very simply however (see 
Operating Notes). The SP864317 feature an additional TTL 
compatible output. 

The division ratio is controlled by two P£ inputs. The 
counter will divide by 10 when either PE input is in the 
high state and by 11 when both inputs are in the low state. 
Both the PE inputs and the clock inputs have nominal 4.3k 

n pull down resistors to VEE (negative rail). 

Clocki/p --I - 1& ~ Clock rIp 

PEl 1 l!i 0 Ne OG16 
PEl 3 14 P Nt 

Ne , '3 P Ne 

Vee ~ 12 D VEE 

Ne 6 11 a SP8646I1TTtMp 

Ne. 7 1 J Nt 

0/01141 8 9 J ".1041 

NOTE: UNUSED PINS (EXCEPT 8 AND 91 
MAY BE CONNECTED TO VEE; THIS WILL 
REDUCE CLOCK BREAKTHROUGH ON THE 
OUTPUTS. PINS 8 AND 9 SHOULD BE LEFT 
OPEN·CIRCUIT WHEN NOT IN USE. 

Fig. 1 Pin connections (top) 

ABSOLUTE MAXIMUM RATINGS 

8V Supply voltage IV cc - VEE I 
Input voltage V in (d.c.) 

Output current lout 

Not greater than the 
supply voltage in use. 
20mA 

Max. junction temperature 
Storage temperature range 

+150°C 
-55°C to +175°C 

123 



SP8643/7 

Clock 
0 1 O2 0 3 ~ 

TTL 
Pulse O/P 

1 L H H H H 
2 L L H H H 
3 L L L H H 
4 H L L H H 
5 H H L H H 
6 L H H L L 
7 L L H L L 
8 L L L L L 
9 H L L L L 

10 H H L L L 
11 :=tI = --H--

==~= _.tt __ ==H.J 

" Extra state 
Table 1 Count sequence 

PEl PE2 
Div 
Ratio 

L L 11 
H L 10 

L H 10 

H H 10 

Table 2 Truth table for control inputs 

The maximum possible loop delay for control 
obtained if the L -+H transition from 0 4 or the H-+ 
transition from 04 is used to clock the stage controlling th 
+10/11. The loop delay is 10 clock periods minus t~ 

internal delays of the +10/11 circuit. 

Fig. 2 Logic diagram (positive logic) 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
lamb: -55 C to -125 C (A grade) 

OCto --70C (8 grade) 
Supply V0ltage (see note 1): Vee OV 

VEE -5.2V 

Static Characteristics (all SP8640 series devices) 

Characteristic 

Min. 

Clock and PE input voltage levels 
V INH -1.10 
V INL -1.85 

Input pulldown resistance, between 
pins 1, 2,3, and 16 and VEE (pin 12) 

Output voltage levels 
VOH -0.85 

VOL 

Power supply drain current 

NOTES 

Value 
Units Conditions 

Typ. Max. 

-0.81 V Tamb = +25°C, 
-1.50 V see Note 2 

4.3 Kn 

V Tamb = +25°C, 
-1.50 V see Note 3. 

lout (externaH = OmA 
(There is an internal circuit 
equivalent to a 2kn pull down 
resistor on each output) 

50 65 rnA 

The oE:'1ices ar~ specified for operation with the power supplies of Vee = OV and VEE = -5.2V ± O.25V. which are the normal Eel 
supply rails. They will also of)erat.e satisfactorily with TTL rails of Vee = +5V ± O.25V and VEE = OV. 

2. The inf)ut reference voltage has the same temperature coefficient as Eel III and Eel 10K. 
3. The output voltage levels have the same temperature coefficients as Eel II output levels. 
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SP86413(7 

I ynamic Characteristics 

Value 

Characteristic Type Units Conditions 

Min. Typ. Max. 

Clock input voltage levels 
V1NH All -1.10 -0.90 V T amb = +25°C. 
V1NL All -1.70 -1.50 V see Note 4 

Max. toggle frequency SP8643 350 MHz 
SP86417' 2'50 MHz 

Min. frequency with 
sinewave clock input All 50 MHz 

Min. slew rate of square wave 
input for correct operation 
down to DC AI! 100 Vips 
Output (Eel) All 500 mVpp 
Propagation delay 
(clock input to device output) All 3 ns EClOutput 

Set-up time All 1.5 ns See note 5 

Release time All 1.5 ns See note 6 

OTES 
The devices are dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as ECL III and 
ECL 10K, and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 
400 and 800 mV p-p about that reference, over the full temperature range. 
Set-up time is defined as the minimum time that can elapse between a L ~ transition of a control input and the next L~H clock pulse 
transition to ensure that the +10 mode is forced by that clock pulse (see Fig. 3). 
Reiease time is defined as the minimum time that can elapse between a H~L transition of a control input and the next L~H clock pulse 
transition to ensure that the +11 mode is forced by that clock pulse (see Fig. 4). 
SP8647 TTL output current = 8m A- at VOL = +0.5\1, measured at +25°C, temoerature coefficient = +O.5mVl'C 
SP8647 04 to TTL output delay = 3ns, typical 
The TTL alP IS a free collector and reqUires a 2k 0 (typ) pull-up resistor. The current taken-by th,s res'stor must be ,ncTu-ded in 
the 8mA current ,n Note 7 above. 

CONDITIONS Pi 1 lOW 

CLOCK liP , , 
- .r;:j- I 

PE2---'T""'·: 
SET uP...... re-

0
1
:: ~'SO-.I.---'----­

I , 
g;~c~~~'t~ r-

Fig. 3 Set-up timing diagram 

CONDITIONS PE,lOW 

ClOCK"P~ 
, 
I 
I 

--:F'\- : PE2 ,L--+, ____ _ 
I , 

RELEASE ---+I j....-

~ 
-1 r- ~~~;EZ~ 

Fig. 4 Release timing diagram 

--_._----.,.--~~_._--____r_"cc (OV! 

Fig_ 5 Test circuit for dynamic measllrements 
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SP8643,/7 

OPERATING NOTES 

The SP8640 range of devices are designed to operate in 
the UHF band and therefore PCB layouts should comply 
with normal UHF rules, e.g. non-inductive resistors and 
capacitors should be used, power supply rails decoupled, 
etc. 

All clock and control inputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitively-couple the 
signal source to the clock, in which case an external bias 
neJwork is required as shown in Fig. 6. 

----"r-- Ycc 

S~~AL--f± SOuRCE . - CLOCK 

<70 

YEE 

Fig. 6 Recommended input bias configuration for capacitive 
coupling to a contiruous 50Qsignal source. 

The +10/11 can be controlled by a TTL fully 
programmable counter, provided that delays within the 
loop are kept to a minimum. The outputs and control 
inputs must therefore interface to TTL. The input TTL to 
ECl interface is accomplished with two resistors as shown 
in Fig. 7. The output ECl to TTL interface has been 
provided on chip in the SP864611. A discrete interface may 
be constructed as shown in Fig. 7. Both output interfaces 
will operate satisfactorily over the full military temperature 
range (-55°C to +125°C). The propagation delay through 
the divider plus the interface and one Schottky TTL gate is 
approximately 10 ns. At an input frequency of '350 MHz 
this would only leave about 16 ns for the fully­
programmable counter to control the +10/11. The loop 
delay can be increased by extending the +10/11 function 
to, say, +20121 or +40/41 (see Application Notes). 

~-
- ..----------VCC(+SV) 

SP86LO/1/211 
TO SINGLE 
flll/P 

21.0 

--.------<'--------~--~-YEE OV 

~ig. 7 TTL to ECL and ECLffTL interfaces (for SP8640 devices 
and TTL operating from the same supply rails) 

126 

The SP8643\ device ECl o/ps are compatible wit 
ECl II levels when there is no external loa":. They can b 
made compatible with ECl III and ECl 10K with a simpl 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatibl 
with Eel III and ECl 10K. The interface circuit of Fig. 
can be used to increase noise immunity wheninterfacin 
from ECl III and ECl 10K outputs at low current levels t 
ECl III and ECl 10K inputs. 

ECLlI} 
OIP 

41 

-Eel ill COMPATIBLE DIP 

,,, 

VEE 

Fig. 8 ECL /I to ECL /II interface 
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Plessey 
Semiconductors 
1641 KaiserAvenue, 
Irvine. CA. 92714 

SP8650 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8650A&B 
600MHz+16 

-ve Vee 

The SP865U series of UHF16 counter.s are 
fixed ratio, synchronous emitter coupled logic 
counters. with, in the case of the SP86S0, a 
maximum operating frequency in excess of 
600MHz. All three devices operate up to their 
maximum specified operating frequencies over 
temperature,ranges,o.QJ -SSoC to +12SoC ('A' 
grade),-OoC to +20 C ('B' grade). The input is 
normally capacitively coupled to the signal 
source but the circuits can be DC driven if 
required. The inputs can be either single driven 
relative to the on-chip reference voltage or 
differentially driven. 

DG14 

There are two complementary emitter 
follower outputs. 

:ATURES 

low Power - Typically 250mW 

Fig. 1 Pin connections 

QUICK REFERENCE DATA 

• Power Supplies Vee = OV 
VEE = --5.2V ± O.25V • ECl II & ECl III Output Compatability 

Easy Operation From UHF Signal Source 
Temperature Range 'A' grade -55°C to + 125 °C 

PPLICATIONS 'B'gradeO°Cto +70°C 

Prescaling for UHF Synthesisers 
I nstrumentati on 

• Input Amplitude Range 400mV to 
800mVp-p 

• Output Voltage Swing 800mV typo p-p 

Yee 1141 

,--------------- --------------, 
I I 
I : 

CLOCK I I 
• Q I 

l0t--....:I:--L----r--.J 
ClOO<: 

I 
I L ________________________________ J 

YEEI7I 

Fig. 2 Functional diagram 
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SP8650 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 
Tamb = -55°C'to --;-125°C ('A' grade) 

-C'C to +70°C ('S' grade) 
Supply Voltage 

Vee = OV 
VEE = -5.2V ± 0.25V 

Output load = 5000 in parallel with approx. 3pF 

Char~cteristic 

Max. Toggle frequency 
Min. toggle frequency for correc 
operation with a sinewave input 
Min. slew rate for square wave 
input to guarantee correct 
operation to OHz 
Input reference voltage 
Output voltage swi ng (dynamic) 
Output voltage (static) 

high state 
Low state 

Power supply drain current 

soQ 
SIGNAL 

SOURCE~I)-_-rllbvk_...J,.;.'--, 

MONITOR 33 

Type 

SPS650 

Fig. 3 Toggle frequency test circuit 

Toggle Frequency Test Circuit 

Min. 

600 

500 

-S.95 
-1.S3 

1. All leads are kept short to minimise stray capaci­
tance and induction. 

2. Resistors and capacitors are non-inductive UHF 
types. 

3. Device is tested in a 14 lead Augat socket type 
No. 314-AGGA-R 
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Value 

Typ. Max. 

40 

100 
2.6 
SOO 

.615 
-1.435 

45 60 

Units Conditions 

Test circuit as in fig. 2 
HMz VIN = 400 to SOOmV POp 

MHz VIN = 400 to SOOmV POp 

VJflS 
V 

mV POp 

V 
V 
mA 

eel l[ COMPATIBlE 

SP86S00
/P

} 

L7 

ECLIOK COMPATIBlE 

I·Sk 

-s·zv 

Fig. 4 SP8650 to EeL 10K interface 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage /Vee - VEE/ S volts 
Inplli voltay~ VINac 2.5V pop 
Output source curr lout 10mA 
Storage temperature range -55°C to +.125°( 
Operating junction temperature 150°C max. 



PERATING NOTE 
Normal UHF layout techniques should be 

ad if the SP8650 divider is to operate satis­
:torily. If the positive\supply is used as the 
rth connection, noise immunity is improved 
d the risk of damage due to inadvertently 
orting the output emitter followers to the 
gative rail is reduced. 
The circuit is normally capacitively coupled to the 
Inal source. In the absence of an input signal the 
"cuit will self-oscillate. This can be prevented by 
nnecting a 10KQ resistor between one of the inputs 
d the negative rail. 
The device will also miscount if the input transitions 
~ slow - a slew rate of 1 OOV fils or greater is necessary 
r low frequency operation. 
The outputs interface directly to ECl II or to ECl 10K 
th a potential divider (see Fig. 4). 

A typical application of the SP8650 device 
ould be in the divider chain of a synthesiser 
;>erating in the military frequency range 225 
1Hz to 512 MHz. A binary division rate is 
ptimum where power is at a premium and $0 
18 SP8650 would normally be used in low 
ower applications. 

SP8650 

Fig. 5 A low powe, synthesise, loop 
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Plessey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine,CA. 92714 

SP8655/71 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8655A&B 
SP8657A &8 
SP8659A&B 

(-:-32) 

( c-20) 

(-:-16) 

The SP8655A, 8 & M, SP8657A, 8 & M and 
SP8659A, 8 & M are fixed ratio (divide by 32,20 and 
16) 10l1li power counters for operation at frequencies 
in excess of 200 M Hz over the temperature ranges 
-55'C to +125'C ('A' grade). O°C to+ 70°C ('8' 
grade). 

In all cases the input can be either single or double 
driven and must be capacitively coupled to the signal 
source. If single drive is used the unused input must be 
capacitively decoupled to the ground plane. There are 
two bias points, which should be capacitively de­
coupled to the ground plane. 

The free collector saturating output stage is capable 
of interfacing with TTL and CMOS. 

FEATURES 

• VH F Operation 
• Low Power Dissipation 
• Output TTL and CMOS Compatible 

APPLICATIONS 

• Low Power VH F Communications 
• Portable Counters 

CLOCK INPUT 

I 

DIP 
eM8 

Fig. 1 Pin connections (viewed from beneath) 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage, 
Vee-VEE 
I nput v~ltage Vin 

Output sink current, 10 
Operating junction 
temperature 
Storage temperature 

8V 
Not greater than 
supply voltage in use 
10mA 

+150°C 
-55°C to + 150°C 

Fig. 2 Logic diagram 
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»P8655/7/9 

.LECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Operating ambient temperature Tamb: -55'C to +125'C ('A' grade) 

O°C to + 70°C ('8' grade) 
Operating supply voltages Vee: +5~2V±0.25v; VEE: OV 
Input voltage single drive: 400mV to 800m V p-p 

double drive: 250mV to 800mV p-p 
Output load 3.3k n to ...:..-1 OV, in parallel with 7pF. 

Characteristic 

Maximum input frequency 
Minimum sinusoidal input frequency 
Minimum slew rate of square wave input 
Power supply drain current 
Output level (high) 
Output level (low) 

IPERATING NOTES 

Fig. 3 gives capacitor values for AC and DC coupling 
I the input and bias points on the test circuit ;~these 
llues are not critical and will depend on the operating 
equency. 
The devices will normally self-oscillate in the 

)sence of an input signal. This can be easily tpre­
mted by connecting a 39k n pulldown resistor from 
ther input (double drive) to VEE; if the device is 
ngle driven then it is recommended that the pulldown 
s;,tor be connected to the decoupled unused input. 
It. slight loss of input sensitivity resulting from this 

MONITOR SOn INPUT 
ON SAMPLING scoPE 

SOALINE ~ 
FROM SIGNAL ~ 

SOURCE 

--+--------'-+---,---VEE 

Fig. 3 Test cifcuit 

Min, 

200 

9.0 

Value 

Typ. Max. 
Units Conditions 

MHz 
20 40 MHz 
30 100 V/lls 
10 13 mA Vee=+5.2V 

V 
400 mV 

technique does not seriously affect the operation of 
the device. 

The input waveform will normally be sinusoidal but 
below 40MHz correct operation depends on the slew 
rate of the input signal. A slew rate of.1 OOV IllS will 
enable the device to operate down to DC. 

The output stage will drive three TTL gates without 
the addition of a pull-up resistor. Using a pull-up 
resistor of 3.3k n (or less) to a + 1 OV will allow the 
output to drive a CMOS binary counter at a frequency 
of up to 5MHz. 
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.PLESSEY 
SEMICONDUCTORS 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

1641 Kaiser Avenue, Irvine, CA 92714 

SP8656 + (24) 
SP8658 + (20) 

The SP8656 and SP8658 are fixed ratio (divide by 
24 and 20) low power counters for operation at 
frequencies in excess of 200MHz over the temperature 
ranges -30°C to -70°C. 

In all cases the input can be either single or double 
driven and must be capacitively coupled to the signal 
source. If single drive is used the unused input must be 
decoupled to the ground plane. 

The free collector saturating output stage is capable 
of interfacing with TTL and CMOS. 

FEATURES 

• 
• 
• 

VHF Operation 
Low Power Dissipation 
Output TTL and CMOS Compatible 

APPLICATIONS 
• Low Power VHF Communications 
• Portable Counters 

SPS656 

SPS658 

CLOCK IIPO CLOCK liP 
Vee Ne 

NC NC 

OIP VEE 

Fig. 1 - Pin connections (viewed from above) 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage: 

[Vce - VEE] 8V 

DPS 

Input voltage VIN Not greater than sup 
voltage in use. 

Output sink current 10 

Operating junction 
temperature 

Storage temperature 

10mA 

+1500 e 
-55°C to +1250 e 

OIP 

OIP 

Fig. 2 Logic diagram 
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ELECTRICAL CHARACTERISTICS 
Test conditions (unless otherwise stated): 

Operating ambient temperature T amb -300 C to + 700 e 

Operating supply voltage V cc : 4.75v to 5.25v 

Input voltage single drive: 400mV to 800mV pk-pk 
double drive: 250mV to 800mV pk-pk 

Output load 3.3kn to -10V 

Characteristic 

Maximum input frequency 
Minimum sinusoidal input frequency 
Minimum slew rate of square wave input 
Power supply drain current 
Output level (high) 
Output level (low) 

OPERATING NOTES 
Fig. 3 gives capacitive values for AC and DC 

coupling of the input capacitor and bias points on the 
test circuit - these values are not critical and will depend 
on the operating frequency. 

The devices will normally self-oscillate in the 
absence of an input signal. This can be easily prevented 
by connecting a 39kn resistor from either input (double 
drive) to VEE; if the device is single driven then it is 

recommended that the pulldown resistor be connected to 
the decoupled unused input. The slight loss of input 
sensitivity resulting from this technique does not seriously 
affect the operation of the device. 

MONITOR SOn INPUT 
0"'" SAMPLING SCoPe 

FR~O"A ~:~~AL ~ 
SOuRCE 

-~------J...-~--VEE 

Fig. 3 Test circuit 

Min. 

200 

9.0 

Value 

Typ. Max. 
Units Conditions 

MHz 
20 40 MHz 
30 100 V /IlSec 
20 30 rnA Vcc= -r5.5V 

V 
400 mV 

The input waveform will normally be sinusoidal but 
below 40MHz. correct operation depends on the slew rate 
of the input signal. A slew rate of 100V/lls will enable 
the device to operate down to DC. 

The output stage will drive three TTL gates without 
the addition of a pull-up resistor. Using a pull-up resistor 
of 3.3kn to a +10V will allow the output to drive a 
CMOS counter at a frequency of up to 5MHz. 
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P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine,CA.92714 

SP8660 

SP86E 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

A&B 
200 MHz -;- 10 (LOW POWER) 

The SP8660 is a fixed ratio (divide by 10) low power 
counter for operation at frequencies in excess of 100MHz 
over the temperature ranges -55°C to +125°C fA' grade) 
OOC to +70oC ('B' grade). 

The il1Put can be either single or double driven and must 
be capacitively coupled to the signal source. If single drive 
is used, the unused input must be capacitively decoupled to. 
the ground plane. There are two bias points, which should 
also be capacitively decoupled to the ground plane. 

The free collector saturating output stage is capable of 
interfacing with TTL and CMOS. 

FEATURES 

• VHF Operation 
• Low Power Dissipation 
• Output TTL and CMOS Compatible 
• Military and Commercial Temperature Ranges 

APPLICATIONS 

• Low Power VH F Communications 

• Portable Counters 

ABSOLUTE MAXIMUM RATINGS 

Power supply vQltage,lVcc - VEEISV 
Input voltage Vin Not greater than 

Output sink current, 10 
Operating junction temperature 
Storage temperature 

supply voltage in use 
10mA 
+150°C 
-55°C to +150oC 

~-------' 

eMS 

Fig. 1 Pin connections (viewed from beneath) 

OPERATING NOTES 

Fig. 3 gives capacitor values for AC and DC coupling c 
the input and bias points on the test circuit; these values ar 
not critical and will depend on the operating frequency. 

The device will normally self-oscillate in the absence c 
an input signal. This can be easily prevented by connectin 
a 39kU pulldown resistor from either input (double driVE 
to VEE; if the device is single driven then it 
recommended that the pulldown resistor be connected t 
the decoupled unused input. The slight loss of inpL 
sensitivity resulting from this technique does not seriousl 
affect the operation of the device. 

The input waveform will normally be sinusoidal bl 
below 40MHz correct operation depends on the slew rate c 
the input signal. A slew rate of 1 OOV /~s will enable th 
device to operate down to DC. 

The output stage will drive three TTL gates without th 
addition of a pull-up resistor. Using a pull-up resistor c 
3.3kU (or less) to +lOV will allow the output to drive 
CMOS binary counter at a frequency of up to 5MHz_ 

Fig. 2 Logic diagram 
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SP8660 

:LECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 
Operating ambient temperature T A 

'A' grade: -55°C to +125°C; '8' grade: OOC to 70°C; 
Operating supply voltages 

Vee: +5.0V± 0.25V; VEE: OV 
Input voltage 

Single drive: 400mV to 800mV p.p; double drive: 250mV to 800m V p-p 
Output load 3.3kU to +10V, in parallel with 7pF 

Value 
Characteristic 

Min. Typ. Max. 

Maximum input frequency 200 250 
Minimum sinusoidal input frequency 20 40 
Minimum slew rate of square wave input 30 100 
Power supply drain current 10 13 
Output level (high) 9.0 
Output level (low) 400 

-----------IICC +sv ±o 25V 

MONITOR 501\. INPUT --1000p ;;; 

ON SAMPLING SCOPE 

SOJ\.lINE ~1000P 
FR~~U~~GENAL ~ 

Fig. 3 Test circuit 

Units Condition 

MHz 
MHz 

V Ills 
mA Vee = +5.0V 
V 

mV 
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P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvi~, CA. 92714 

SP8665/1 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

UHF DECADE COUNTERS 

SP8665B 1.0GHz + 10 

SP8667B 1.2GHz 10 

The SP8665/7 'high speed decade counters operating at 
an input frequency of up to 1 GHz over the temperature 
range O°C to +70°C. 

The device has a typical power dissipation of 550mW at 
the nominal supply voltage of 6.8V. 

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. If no signal is present at the 
clock input the device will self-oscillate. If this is 
undesirable it may be prevented by connecting a 15kn 
resistor from the input to VEE (pin 10 to pin 7l. This will 
reduce the input sensitivity of the device by approximately 
100mV. 

The clock inhibit input is compatible with standard ECL 
III circuits using a common Vee to the SP8665/7. A 
6k n pulldown resistor is included on the chip. The input 
should be left open circuit when not in use. The 
SP8665/7 outputs are compatible with standard ECL II 
circuits. They may be used to drive ECL 10K by the 
inclusion of two resistors as shown in Fig. 4. 

CLOCK 
liP 

CLOCK~: -----,---------0 
lIP -....------------

CLOCK 
INHIBIT 

--.-
:;:-.::T---.L.. ____________ ---'r--~:::: 
OUTPI/T---.J 

Fig. 2 Logic diagram 
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DC14 

Fig. 1 Pin connections 

FEATURES 

• Guaranteed operation over large temperaturE 
range O°C to 70°C 

• Wide input dynamic range 
• Self biasing clock input 
• Clock inhibit input for direct gating capability 

ABSOLUTE MAXIMUM RATINGS 

Power supply voitage Vee - VEE 
Input voltage inhibit input 
Input voltage CP input 
Output current 
Operating junction temperature 
Storage temperature 

OV to +10V 

VEE to Vee 
2.5V POp 

20mA 
+150°C 
-55°C to 150°C 



P8665/17 

LECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 

Supply voltage 
Clock input 
Clock inhibit input 
Output 

Tamb 

6.SV ± 0.3V 
AC coupled, self-biasing 
ECl III compatible 
ECl II compatible 
O°C to +70°C 

Supply voltage 

Clock input voltage 
Vee = OV VEE = -6.SV 
400mV to 1.2V (peak to peak) 

Characteristics Value 

Min_ Typ. 

Max. i!p frequency SPS665 1.0 

SPS667 1.2 
Min. i!p frequency 
Min. i/p frequency 
Min. slew rate for square wave input 
Clock i!p impedance 400 
Inhibit input reference level -1.3 

Inhibit input pulldown resistor (internal) 6 
Output pulldown resistor (internal) 3 
Power supply drain current SO 

Fig. 3 Test circuit 

Units Conditions 
Max. 

GHz 400mV to 1.2V pop 

GHz 600mV to i!i.V Pop 
200 MHz Sine wave input 400mV Pop 
100 MHz Sine wave input 600mV pop 
200 V!/J.sec 

U At low frequency 
V At 25°C compatible with 

EC l III throughout the 
temperature range. 

kU 
kU 

105 mA At 25°C 

SP866S -=-r47 

Eel 'Ole DIP I/P 

2 ·4k 

-6·8V 

Fig. 4 SP8665 to EeL 10K 
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P1essey 
SemicOnductors 

SP8000 SERIES 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

HIGH SPEED DIVIDERS 

SP8670A&B 
600MHz+8 

The SP8670, SP8671 and SP8672 are fixed ratio -8 
asynchronous Eel counters with a maximum operating 
frequency of 600, 500 and 400 MHz respectively. The 
operating temperature is specified by the final coding 
letter: _55°e to +125

0
e ('A' grade), oOe to +700 e ('B' 

9 r a-a e ). The input is normally capacitively 
coupled to the signal source but the circuit can 
be DC driven if required. The inputs can be 
either single driven, relative to the on-chip re­
ference voltage,._or driven differentially. There 
are two complementary emitter-follower out­
puts. 

FEATURES APPLICATIONS 

Fig. , Pin connections 

• Low Power - Typically 250mW • Prescaling for UHF Synthesisers 
• ECl II & ECl III Output Compatibility • Instrumentation 
• Easy Operation From UHF Signal Source 

Vee 114) 
,--------------- ---------, 
I I 
I I 

CLOc:~1 --r---;---'---, I 

10tr----+.--L---,._.J 
CLOCK: 

I 
I L _________________________ ...J 

. VEE!71 

Fig. 2 Functional diagram 

QUICK REFERENCE' DATA 

• 
• • • 

Power Supplies 

Input Amplitude range 
Output Voltage Swing 
Temp. Ranges: 
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Vee -=OV 
VE E -= -5.2V ± O.25V 
400mV to 800mV p-p 
800mV typo pop 
-55°C to +125°C ('A' Grade) 

0° C to + 70D C ('8' Grade) 

SP8670 

DC14 
DG14 



;P8670 

:LECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 

Tamb = 
Supply Voltage 

Vee = OV 

'A' grade: -55"C to +125'"C; 
'B' grade: OoC to 70~C; 

VEE = -5.2V ± 0.25V 
Output load = 500n line in parallel with approx. 3pF 

Value 
Characteristic Units Condition 

Min. Typ. Max. 

Max. Toggle frequency SPS670 600 I I MHz 

Min. Toggle frequency for correct 
operation with a sinewave input 
Min. slew rate for square wave input 
to guarantee correct operation to OHz 
Input reference voltage 
Output voltage swing (dynamic) 500 
Output voltage (static) 

High state -S.95 
low state -1.S3 

Power supply drain current 

'oggle Frequency Test Circuit 

. All leads are kept short to minimise stray capacitance 
and inductance 

, Resistors and capacitors are non-inductive UH F types. 
Device is tested il" a 14 lead Augat socket type No. 
314-AGGA-R 

o 01~ 
I---u===-- 'OQ 

001jJ 

~'OQ 

Fig. 3 Toggle frequency test circuit 

)PERATING NOTE 

Normal UHF layout techniques should be used to ensure 
atisfactory operation. If the positive supply is used as the 
iarth connection, noise immunity is improved and the risk 
)f damage due to inadvertently shorting the output emitter 
ollow!:rs to the negative rail is reduced. 

40 MHz VIN = 400 to SoomV p.p 

100 VIlIs 
2.6 V 
SOO mV p.p 

.615 V 
-1.435 V 

45 60 mA 

The circuit is normally capacitively couplec to the signal 
source. In the absence of an inpu~ signal the circuit will 
self-oscillate. This can be prevented by connecting a 10K!! 
resistor between one of the inputs and the negative rail. 

V ref must be decoupled to R F earth by a capacitor in 
the range 30pF to 1 OOOpF _ It is important that this 
decoupling is adequate, otherwise input sensitivity will be 
reduced. 

The device will also miscount if the input transitions are 
slow - a slew rate of 1 OOV Ills or greater is necessary for 
low frequency operation. 

The outputs interface directly to ECl II or to ECl 10K 
with a potential divider (see Fig. 4). 

A typical application of the SP8670 would 
pe in the divider chain of a synthesiser oper­
ating in the military frequency range 225 MHz 
to 512 MHz. A binary division ratio is optimum 
where power is at a premium and so the 
SP8670 would normally be used in low power 
I'IPplications. 

5P86100/P} 
41 

ECll0K COMPATIBlE 

15k 

-S·2V 

Fig. 4 SP8670 to EeL 10K interlace 
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PROGRAMMBlE 
DECADE 

Fig. 5 A low power synthesiser loop 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IV cc - VEE I 
Input voltage VINac 

Output source current lout 
Storage temperature range 
Operating junction temperature 

SP8670 

8 volts 
2.5V p-p 
10mA 
-55°C to +125°C 
150°C max. 



P1essey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine,CA 92714 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8675B&M 1.0GHz +8 

SP8677B&M 1.2GHz +8 

The SP8675(7, are high speed counters for 
Iperation at input frequencies up to 1.2GHz. 

The devices have a typical power dissipation of 
·70mW at the nominal supply voltage of 6.8V. 

The clock input is biased internally and is coupled 
J the signal source by a capacitor. The input signal 
lath is completed by an input reference decoupling 
apacitor which is connected to earth. If no signal is 
Iresent at the clock input the device will self-oscillate. 
f this is undesirable it may be prevented by connecting 
15k n resistor from the input VEE (pin 10 to pin 7). 

'his will reduce the input sensitivity of the device by 
pproximately 100mV. 

The clock inhibit input is compatible with standard 
:Cl III circuits using a common Vcc to the SP8675/7. 

O
···vec 

. . . 
j '1 ClREF 

DIP L 

5 I'J CL!IP . , 
"' '. ,,~ 

Fig. 1 Pin connections 

DC14 

~ 6k n pulldown resistor is included on the chip. The 
1put should be left open circuit when not in use. The 
iP8675/1 \ outputs are compatible with standard 
:CL II circuits. They may be used to drive ECl 10K by 
he inclusion of two resistors as shown in Fig. 4. 

CLOCK 
VP 

CLOCK 
INHIBIT 

gtJtJ'" 
:EATURES 

• Guaranteed Operation over Large 
Temperature Range: 'B' Grade O°C to 

+70°C 
'M'Grade -40°C to 
+85°C 

• Wide Input Dynamic Range 
• Self Biasing Clock Input 
I Clock Inhibit Input for Direct Gating 
I Capability 

~BSOLUTE MAXIMUM RATINGS 

Power supply voltage VCC-VEE 0 to 10V 
Input voltage inhibit input VEE to Vcc 
Input voltage CP input 2.5V p-p 
Output current 20mA 
Operating junction temperature + 150°C 
Storage temperature -55°C to + 150 °C 

lIP REF 800mV 

CLOCK~-...L 
liP --, 

,~~~h r- -~ .. ~~ 
OUTPU~ 

Fig. 2 Logic diagram and timing 

-+---+--~-VEE 

Fig.3 Test circuit 
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SP8675/7 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated) 
Supply voltage 6.8V ±0.3V 
Clock input AC coupled, self-biasing 
Clock inhibit input ECl III compatible 
Output ECl II compatible 
Tamb '8' grade O'C to +70'C (see note 1) 

'M' grade -40'C to +85'C (see note 1) 
Supply voltage Vee = OV VEE = -6.8V 
Clock input voltage 400mV to 1.2V (peak to peak) 

Value 
Characteristic Units Conditions 

Min. Typ. Max. 

Max. i/p frequency SP8675 1.0 GHz 400mV to 1.2V p-p 
SP8677 1.2 GHz 600mV to 1.0V p-p 

Min i/p frequency 200 MHz Sine wave input 400mV p-p 
150 MHz Sine wave input 600mV p-p 

Mlr slew rate for square 
wave input 200 V/Ilsec 
Clock i/p impedance 400 0 At low frequency 
Inhibit input reference 
level -1.3 V At 25°C compatible with 

ECl III throughout the 
temperature range 

Inhibit input pulldown 
resistor (internal) 6 kO 
Output pulldown resistor 
(internal) 3 kO 
Power supply drain 
current 70 95 mA at 25°C 

NOTES 

1. The SP8677M is tested at Tease = -40°C to +85°C. The SP8677M requires a suitable heatsink to be connected during operation. 
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SP8675

t
" Eel 

O/P 10k DIP 

24k 

-6·8\1 

Fig.4 SP8675 to ECLTOK interface 

~ 
7ZRMAl CONDUCTING PASTE OR EPOXY TO PC IlOARO GROUND PLANE 

DOUBLE SIDED PC BOARD 

Fig.5 Heat sink for 'M' grade devices 



.PLESSEY SP8000 SERIES 
SEMICONDUCTORS UHF PROGRAMMABLE DIVIDERS 
1641 Kaiser Avenue, Irvine, CA 92714 

SP8680 A&B 
600 MHz -:- 10/11 

The SP8680 A & B are high speed programmable -
10/11 counters which operate at input frequencies up to 
600 MHz over the temperature ranges -55°C to +1250 C 
(A grade), -30°C to +70o C (B grade). The devices operate 
on a single +5V or T5.2V power supply and may be easily 
interfaced to E.C. L., or (by connecting the internal 
VREE) capacitively coupled to the signal source. A clock 

enable, which is E.C. L. compatible, is provided. The 
division ratio is· controlled by two mode inputs which are 
also ECL compatible. The counter will divide by 10 when 
either input is in the high state and by 11 when both 
inputs are low. The counter may be set to the eleventh 
state by applying a high level to the MS input. The set 
command is asynchronous and overrides the clock input. 
All inputs have internal ·50Kn pull down resistors, so 
that unused inputs may be left open circuit. 

Two complementary ECL outputs are provided. 
They are both capable of driving 50n lines. A T.T.L. 

FEATURES 

• 
• 

D.C. to 600 MHz operation 

ECL and TTL compatible 

• D.C. or A.C. clock input 

RM1 

M 1 O-""'+---1I--V 

M2 

Fig. 2 _. Logic Diagram 

QUICK REFERENCE DATA 

• 

• 

Supply voltage (VCC - VEE) 

= 5.0V +0.5V 
·0.25V 

Power consumption 400mW typo 
(no load) 
T.T.L. output 20mW typo 

• 

CE CP 

M1 VREF 

M2 MS 

VCC VEE (TTL) 

VCCA VEE 

RM1 OTTL 

RM2 

04 54 

Fig. 1 - Pin Connections (Top View) 

push pull output is also provided which may be powered 
up separately from the counter using the VEE on pin 13. 

• Clock enable 

• Asynchronous master set 

Maximum input frequency 
600 MHz SP8680B 
550 MHz SP8680A 

Input amplitude (a.c. coupled) 

350mV to 700mV. 

01 02 03 Q4(OTTLI 

sg. H H H H 

L H H H 

L L H H 

L L L H 

H L L H 

-:-10 H H L H 

L H H L 

L L H L 

L L L L 

H L L L 
~ H H L L 

:11 
-;-10 

x ~- DON'T CARE 

FOR USE AS ..;- 10 PRESCALER, 
CONN EXT M1 OR M2 TO 64 

~ 

-:-11 

f-

Fig. 3 - Count Sequence & 
Control Input Truth Table 
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ABSOLUTE MAXIMUM RATINGS 
Absolute Maximum Ratings are those values beyond 

which the safety of the device cannot be guaranteed. 
They are not meant to imply that the device should be 
operated at these limits. The table of Electrical 
Characteristics provides conditions for actual device 
operation. 

Power Supply Voltage 

Input Voltage 

[VCC (VCCA) - VEE] ·0.5 to +7V 

VEE TO Vce 

STATIC CHARACTERISTICS 

Characteristics Value 

Min Typ. 

Guaranteed 
Input High Voltage VINH 4.1 

Guaranteed 
Input Low Voltage VINL 3.35 

Input High Current IINH 

CP and MS inputs 
Ml and M2 inputs 

Input Low Current IINL 0.5 

E.C.L. Output Low 
Voltage VOL 3.38 3049 

E.C.L. Output High 
Voltage VOH 4.22 4.30 

T.T.L. Output High 
Voltage VOH 2.7 3.3 

T.T.L. Output Low 

Voltage VOL 0.3 

T.T.L. Output Short 
Circuit Current ·80 ·40 

Ml, M2 Input Low 
Current (using into 
2Kn pull up) -4.0 ·2.5 

Power Supply Current 75 

T.T.L. Output Stage 4 
Supply Current 
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ECL Output Source Current 50mA 

TTL Output Sink Current 30m A 

Voltage Applied to TTL 

Output High VEE to VCC 

Operating Ambient 
Temperature 

Storage Temperature 

Units 
Max 

4.4 V 

3.7 V 

400 J1A 
250 J1A 

J1A 

3.58 V 

4.38 V 

V 

0.5 V 

·20 rnA 

V 

105 rnA 

rnA 

·550 C to +1250 C 

·550 C to +1500 C 

Conditions 

Vce = +5.2V 
Tamb = 250 e 

(See Note 2) 

VCC = +5.2V 

Tamb 

VINH = 4.4V 

VINL = 3.35V 

VCC = +5.2V 
Tamb'" 25°C 

Load lOOn to +3.2V 
(See Note 2) 

VCC = VCCA = 4.75V 
IOH = ·lmA 

Tamb = 25°C 

VCC = VCCA = 4.75V 

IOL = 20mA 

Tamb'" 25°C 

VCC = VCCA = 5.5V 
VOUT = OV 

Pin 14 = VINH 

VCC = VCCA = 5.5V 
VIN = OAV 
Pins 6, 7 = VCC 

No Load 
Pins 6, 7, 13 open 

circuit 

Mean, Output High 
and Low 

I 



)YNAMIC CHARACTERISTICS 

Characteristics 
Min 

Max. Count Frequency 

SP8680B 600 
SP8680A 550 

Min. Frequency with 

sinewave clock input 

Min. slew rate of 
square wave clock 
input 

Propagation Delay 
CP to 04 

Propagation Delay 
MS to 04 

Min Set Up Time M to ep 

Eel Output Rise & Fall 
Times 

Propagation Delay 
CP to OTTl 

TTL Output Rise Time 

TTL Output Fall Time 

\lotes: 
I. The SP8680 may be used in a positive earth system 

with Vee = OV and VEE = -4.75V to -5.5V. 

t The input threshold has a temperature coefficient of 
0.8mV/oe. This may be used to calculate VINH and 

The output high level has a temperature coefficient 
f 102m V jDc, whilst the output low level has a 
oefficient of 0.2m V jDe. 

1200...----..----.-..-.\-.\.----.----.----, 

1000~--~----+-,~\~+----+--~ 
+125I<>C·~.\ 

800r---~~~~~·~,~--~--~ 
INPUT .... ~I.\ +70 °e 

AMPLITUDE 600"""['-.-+--t_----'+ .. '-.. ,-:-\~-t----I 

:SI N EWA VE 4001f:-.· \~-+----4-_:;_f-:.:_'--\0.1-----4 
mV p-p) K '-- 1-- x k .'..11> 

Note: 

2001~=···:::::··j::::···~· ::·+=~:..:··-..:;:-··:;···t~:::···~ ""+':-~55~0~e 
.~ 

O,L-__ ~ __ ~ ____ L_ __ -L __ -J 

o 200 400 600 800 1000 
INPUT FREQUENCY (MHz) 

The above graphs are with the TTL output 
connected. Sensitivity in the 300 to 500 MHz 
frequency range is improved by 100mV peak to 
peak when pin 13 is disconnected. 

:ig.4 elock Input Frequency versus Amplitude (a.c. coupled) 

Value 

Typ. 

2.2 

4.5 

2.0 

1.3 

8 

3 

3 

Units Conditions 
Max 

Vee = +5.2V 
a.c. coupled input 350m V 
peak to peak 

MHz -300e to + 700e 
MHz -.550e to +1250e 

Vce = +5.2V 
10 MHz a.c. coupled input 600mV 

peak to peak 
Tamb = 250e 

V/ Vee = +5.2V 
20 usec 

3.0 nsec Tamb = 250e 

6.0 nsec quptut load 

4.0 nsec lOOn to +3.2V 

nsec 

14 nsec Vee = +5.0V 

nsec Tamb = 25ue 

nsec 

V I N l values at the temperature extremes. 
3. The E.C.L. outputs are capable of driving a 50n 

load to +3.2V over a limited temperature range of 
oOe to 70°C. The output high level will be reduced 
by typically 50mV. 

.-----4r--~---------+4.3V 

ih-tT----,L---- +3.5V 

160 

t 200 200 

+4.3V 

Fig. 5 - Dynamic Test Circuit 

+5.2V 

50n 
Strip 

04 
S:l 

OTTL 
S:l 
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OPERATING NOTES 

The SP8680 is designed to operate in the UHF band 
and therefore PCB layouts should comply with normal 
UHF rules, e.g., short tracks, low inductance capacitors, 
etc. 

All clock and control inputs are compatible with 
ECl 10K throughout the temperature range. The clock 
input may be capacitively coupled by connecting pin 16 
to pin 15. All inputs may be interfaced with T.T.L. logic 
as shown in Figure 6. 

T.T.L. 

T.T.L. INTERFACE CP & CE 

Two E.C.L. compatible outputs are available \true 
and inverse) both capable of driving a lOOn load (to 
+3.2V) over the full temperature range. These outputs 
have no internal pull down, so an external resistor to 
V EE is required when interfacing to other E.C. L. logic. A 

T.T.L. output is also provided which is powered up by 
connecting pin 13 to VEE. 

The SP8680 may be controlled by a following 
variable divider to produce effective variable division at 
up to 600 MHz. Some points to be noted when this 
technique is employed are as follows: 

1) The 0 - 1 edge of the 04 or TTL outputs must be 

used to clock the following divider. This gives a 
maximum control loop delay time (equal to ten 
clock periods minus internal delays). 
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2) At 600 MHz the required control loop delay time is 
only 13 nsec. (using ECl outputs) and, hence, only 
an E.C.L. variable divider can be used in the control 
loop. A suitable device is the 10136. 

3) To overcome the above problem, the modulus may 
be extended from 10/11 to 20/21, 40/41 to 
100/101. This will considerably increase the control 
loop delay time so that a TTL variable divider may 
be used in the control loop. 

VCC 

Pin 60r~ 

T.T.L.~ 
Pin 2 
or 3 

T.T.L. 

a) (low Speed) b) 

--.....---VCC 

T.T.L. INTERFACE Ml & M2 

4) The minimum division number of a 'two modulus' 
n/n + 1 when employed as a fully variable divider is 
nJn-l). Therefore, for a 10/11, this will give 90. If 
the modulus has been extended to 100/101, the 
minimum divide number will be 9,900 which may 
well be too large. 

5) If the above two·modulus approach does not give a 
satisfactory systems' solution, then a four·modulus 
system may be required. An example of this would 
be a 100/101/110/111 followed by two control 
dividers. The two control dividers decide on the 
number of +1 and +10 counts required. The 
minimum division number of such a system is 900. 



Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CP... 92714 

SP8685 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8685A&B 
UHF PROGRAMMABLE DMDER SOOMHz -=- 10'" 

The SP8685 A& B.are high speed programmable-l0/ll 
ounters operating at an input frequency of up to 1500 MHz 
Iver the tell1perat~rp. ranges -550C to +1250c1C'A' grade), 
0C to +700C ('B' grade). 

The clock input is biased internally and is coupled to 
le signal source by a capacitor. The input signal path is 
ompleted by an input reference decoupling capacitor 
Ihich is connected to earth. 

The division ratio is controlled by two PE inputs. The 
ounter will divide by 10 when either input is in the high 
tate, and by 11 when both inputs are in the low state. 
hese inputs are compatible with standard ECL 10K inputs 
nd have the same temperature characteristics. Both inputs 
ave nominal 4.3k!/. internal pulldown resistors. 

The true and inverse outputs· are compatible with 
tandard ECL " outputs. They may be used to drive ECL 
OK circuits by the,inclusion of two resistors as shown in 
ig.4. 

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

Clock 0 1 O2 0 3 ~ 
Pulse 

1 L H H H 
2 L L H H 
3 L L L H 
4 H L L H 
5 H H L H 
6 L H H L 
7 L L H L 
8 L L L L 
9 H L L L 

10 H H _1_ L r-- ---- -H-' 11 L H _ H _ H 
I-=-=:!. 

Table T Count sequence r 
Extra state 

- Div 
PEl PE2 Ratio 

L L 11 
H L 10 
L H 10 
H H 10 

Table 2 Truth table for control inputs 

INTERNALLY CONVERTOR-
00 Nor USE 

Fig. 1 Pin connections 

DG16 

~~: o QIP 
_ Cp Cp C:P CP 
PE, 

PE, 

Fig. 2 Logic diagram SP8685 

FEATURES 

• Full temperature range operation 

'A' grade -550 C to +1250 C 
'B' grade OOC to +700C 

• Self Biasing CP Input 
• Wide Input Dynamic Range 
• Control Inputs ECl 10K - Compatible 

• low Propagation Delay 
• True and Inverse Outputs Available 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input voltage, PE inputs 

OV to +8V 

OV to Vee 
Input voltage, CP input 

Output current 
2V peak-to-peak 
20mA 

Operating junction temperature 
Storage temperature 

+150°C 
-55°C to +150°C 
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SP8685 

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

Test conditions (unless otherwise stated) 
Tamb 'A' grade -550 C to + 1250 C 

'8' grade OOC to +70oC 
Supply voltages: Vee = +S.2V ±0.2SV 

Vee = OV 
Clock input voltage: 400mV to 800mV (p-p) 

Characteristic 

Max i/p frequency 
Min i/p frequency 
Min. slow rate for square wave input 
P'ropogation delay 
(clock i/p to device o/p) 
PE input reference level 
Power supply drain current 
PE input pull down 
Resistors. 
Clock i/p impedance 
(i/p to i/p ref low frequency) 

~ 
6 dB PAD TO SAJroIPLING 
SCOPE liP 

Min_ 

SOO 

Value 
Typ. 

4 
+3.9 
4S 

4.3 

400 

Max_ 
Units Conditions 

MHz Vee = +S.2V 
40 Sinewave Input 

100 V//J.s 

ns 
V Vee = +S.2V. 2SoC 

60 rnA Vee = +S.2V. 2SoC 

Kn 

n 

SAMPLING 
SCOPE 

0'" !tOQ liP 

~-

Fig. 3 Test circuit 
APPLICATION NOTES 

DiP} 
47 

ECllOklfP 

15k 

VEE 

Fig. 4 SP8685 output - EeL 10K i/p and EeLII (or EeL 10K 
o/ps unloaded) - EeL 10K i/p 

----.---......,...--------~VCCI+SV) 

-----~---__ ____4_-____4_VEE ov 

Fig. 5 TTL alp - SP8685 fiE i/p; SL8685 olp - TTL ilp. 
148 ~r;;r:I,~~:~t~:.j SP8685 clock i/p to Schottky gate 

At an input frequency of SOO MHz the control loop 
delay time (SP8685 o/p to PE iip) is approximately 16 ns. 
This will be a severe problem if TTL is used in the control 
loop. 

Fig. 6 Divide-by-20/22. Control loop delay time approximately 
40ns. 

--4--------~-VEE 

Fig. 7 Divide-by-20/21. Control loop delay time approximately 
30ns using SP1034. 



Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8690 

SP8000 SERIES 
HIGH SPEED DMDERS 

SP8690 A& B 200 MHz ';-1Otn 

AC COUPLED VHF, LOW POWER, PROGRAMMABLE DMDERS 

The SP8690A&B are divider circuits that can be logic­
tHy programmed to divide by either 10 or 11 . 

The device is available over three temperature ranges: 
A' grade is -55 'C to + 125 C and the 'B' grade is 0 C 
o +70'C, 

The clock inputs can be either single or differentially 
lriven and must be AC-coupled to the signal source. If 
iing/e driven then the unused input must be decoup/ed 
o the earth plane. The device will self-oscillate if no 
nput is present; to prevent this, a 68kO resistor 
ihou/d be connected from pin 1 or 16 to OV. This will 
educe the sensitivity of the device by approximately 
IOOmVp-p. _ 

The division ratio is controlled by two PE inputs 
Nhich are ECl III and ECl 10K compatible throughout 
he temperature range. The device will divide by ten 
Nhen either input is high and by eleven when both 
nputs are low. These inputs may be interfaced to TTL 
tnd CMOS by the inclusion of 2 resistors, as shown 
n Fig. 3. There is a free collector, saturating output 
;tage for interfacing with either TTL or CMOS, 
ogether with true and inverse outputs with ECl II 
;ompatible levels. These may be interfaced to ECl 10K 
IS shown in Fig. 4. 

ThEUievice ma..,Lbe used as a fixed-:-lO by connec­
ing 04 to one PE input. 

If the 0 - 1 transition of 04 (or the 1 - 0 trarTSition of 
14) is used to clock the next stage then this will give 
he maximum loop delay for control, i.e. 10 clock 
)eriods minus the internal delays. 

Division ratio 

lIP 11 10 10 10 

--
PE1 l H l H 

PE2 l l H H 

PE2 Nle 

N/C Nle 

Vcc VEE 

NJC TTL/CMOS a,P 
Nle Nle 

CLOC)(.~~lD'& ~~~KI/P 

DIP lOLl DiP IQiI OC16 

Fig.1 Pin connections 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55°C to --7-- 125:C 
'8' Grade OcC to + 70"C 

OG16 

• Toggle Frequency in Excess of 200MHz 
• Power Dissipation 70mW Typical 
• ECl Compatibility on AI/Inputs 
• Capacitively Coupled Clock Input for 

Synthesiser and Counter Applications 
• True and Inverse Outputs Available with 

ECl Compatibility 
• Output Available for Driving TTL or CMOS 

Count sequence 

01 02 03 04 

l H H H 

l l H H 

l l l H 

H l L H 

H H L H 

L H H L 

L L H L 

L L L L 

H L L L 

H H L L 

H H H H Extra state 

Fig.2 Logic diagram 
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SP8690 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 

Tamb 'A' grade -55°C to +125°C 
'B' !lr;tde O°C to +70°C 

Supply voltage Vee = +5V ±0.25V 
VEE = OV 
Clock I/P voltage 400mV to BOOmV peak to peak 

Pin 16 (decoupled to OV) 

Value 

Characteristic Units. Conditions 
Min, Typ. Max. 

Max. toggle frequency 200 MHz 
Min. freq. with sine wave clock 

input 15 MHz 
Min. slew rate of square wave 
I/P for correct operation 40 V/IJ.S 
J5!" input levels 

VINH +4.1 +4.5 V Vcc=+5V 
VINL 0.0 +3.5 V Tamb=+25°C (note 1) 

Q4 & a4 output voltage levels Tamb=+25°C (note 2) 
VOH 4.15 V lout (external) = OmA 
VOL +3.5 V (There is internal circuitry .equivalent to 

a 3.BkO pulldown resistor on each 
output) 

TTL/CMOS output voltage 
levels 

VOL +0.4 V Sink current 3.2mA on 
VOH see TTL output 

note 3 
Input pulldown resistors between 
input pins 2 & 3 and -ve rail 10 kO 
Power supply drain current 14 19 mA Vcc=+5V; Tamb=25°C 
Impedance of clock I/P 1.6 kO in=OHz 
Clock to TTL output delay 
(O/P -ve going) 22 ns 8mA sink current 
Clock to TTL output delay 
(O/P -ve going) B ns TTL output 
Clock to ECl output delay 6 ns 
Set up time 2 ns See note 4 
Release time 4 ns See note 5 

NOTES _ 
1 The PE reference voltage level IS compatible with ECl II and ECl 10k over the specified temperature range. 
2 The 04 and 04 output levels are compatible with ECl II and ECl 10k over the specified temperature range. 
3. The TTl/C MOS output has a free collector. and the high state output voltage will depend on the supply that the collector load IS 

taken to. This should not exceed + 12V. 
Set up time IS defined as the minimum time that can elapse between a l-H transition of a control input and the next l-H clock 
pulse transition to el'lsure that the ·-;'-1 0 mode IS forced by that clock pulse. 

5. Release time IS defined as the minimum time that can elapse between a l-H transition of a control ,"put and the next L-H clock 
pulse transition to ensure that the -;.-11 mode IS forced by that clock pulse. 
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SP8690 
PEINPUT 

Fig.3 TTL/CMOS interface 

S64'~ ~91 ~/CpL 10k 

Jk 

ov 

Fig.4 ECL 10K output interface 



Fig.5 Test circuit for dynamic measurements 

SP8690 

ABSOLUTE MAXIMUM RATINGS 

Supply voltagelVec-VEEI 
I nput voltage VI N d.c. 

Output current lout (Q4 & Q4) 
Maximum junction temperature 
Storage temperature range 

va 
Not greater than the 
supply voltage in use 
10mA 
150°C 
-55°C to +150o C 
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• PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 
1641 Kaiser Avenue, Irvine, CA 92714 

SP8691 A & B 
200 MHz+819 

The SP8691 A & 8 are divider circuits that can be 
logically progressed to divide by either 8 or 9. 

The device is available over two temperature ranges, 
'A' variant is -550 C to +1250 C and the '8' variant is OOC 
to +700 C. 

The clock inputs can be either single or differenti­
ally driven and must be a.c. coupled to the signal source. 
If single driven then the unused input must be decoupled 
to the earth plane. The device will self-oscillate if no 
input is present. To prevent tohis a 68k resistor should be 
connected from pin 1 or 16 to OV. This will reduce the 
sensitivity of the device by approximately 100mV pop. 

The division ratio is controlled by two FiE inputs 
which are ECl m, 10k compatible throughout the 

temperature range. The device will divide by eight when 
either input is high and by nine when both inputs are 
low. These inputs may be interfaced to TTL and CMOS 
by the inclusion of 2 resistors as shown in Fig. 3. There is 
a free collector, saturating output stage for interfacing 
with either TTL or CMOS together with true and inverse 
outputs with ECl II compatible levels. These may be 
interfaced to ECl 10k as shown in Fig. 4. 

The device may be used as a fixed 78 by connecting 
64 to one PE input. 

If the 0 -+ 1 transition of Q4 or the 1 -+ 0 

transition of 64 is used to clock the next stage then this 
will give the maximum loop delay for control i.e., 8 clock 
periods minus the internal delays. 

ClOCKII __ "_O' "C-LOCKI/~ PEl NJC 

PE2 N/C 

N/C N/C 

Vee VEE 
N/C TTl/CMOS o,p 
N/C HIe 

DIP (Qt.! i5IP lOL) 

Fig. 1 Pin Connections 

FEATURES 

Full temperature range operation 

'A' variant -550 C to +1250 C 
'8' variant OOC to +700 C 

Toggle frequency in excess of 200MHz 
Power dissipation 70mW typical 
ECl compatibility on all inputs 
Capacitively coupled clock input for synthesiser 

and counter applications 

DC16 
DG16 

True and inverse outputs available with ECl compatibility 
Output available for driving TTL or CMOS 

COUNT SEQUENCE DIVISION RATIO 
Ul 

Q
2 

Q
3 

Q
4 

9 8 8 8 
H l l H 
H H l H PEl l H l H 
l H H H 
l L H H PE2 l l H H 
H L L l 
H H l l 
l H H l 
l L H l 

THE D TYPE FLIP-FLOPS 
CLOCK ON 0 -+ 1 TRANSITIONS 

l L l H +-Extra state 

Fig. 2 LOGIC DIAGRAM (+VE lOGIC) 
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/),BSOLUTE MAXIMUM RATINGS 

Supply voltage VCC - VEE 8V 

Input voltage V,N d.c. Not greater than the 
supply voltage in use 

:LECTRICAL CHARACTERISTICS 
'est Conditions (unless otherwise stated) 

Tamb 'A' variant -55°C to +1250 C 
'B' variant OOC to +700 C 

Characteristics Value 
Min Typ 

Max. toggle frequency 200 

Min. freq. with sine 
wave clock input 15 

Min. slew rate of 
square wave i!p for 
correct operation 40 

PE input levels 
VIMH +4.1 
V,NL 0.0 

04 & Q4 output 
voltage levels 

VOH 4.15 

VOL 

n LlCMOS output 
voltage levels 

VOL see 
VOH note 3 

Input pulldown resistors 
between input pins 2 & 3 
and -ve rail 10 

Power supply drain 
current 14 

Impedance of clock i!p 1.6 

~OTE 1 
The PE reference voltage level is compatible with 

:C L 1/ and 1 qk over the specified temperature range. 

~OTE 2 
The 04 and 04 output levels are compatible with 

:C L II and 10k over the specified temperature range. 

Max 

+4.5 
+3.5 

+3.5 

+0.4 

Output current lout(04 & 04) 10mA 

Maximum junction temperature 150°C 

Storage temperature range -55°C to + 150°C 

Supply voltage V CC = +5V ± 0.25V 

VEE = 0v 
Clock I!P voltage 400mV to 800mV peak to peak 

(Clock I!P decoupled to 0V) 

Units Conditions 

MHz 

MHz 

V!/1S 

volts VCC = +5V 
volts Tamb = +250 C (note 1) 

Tamb = +250 C (note 2) 
volts lout (external) = OmA 
volts (There is internal 

circuitry equivalent to a 
3.8k ohms pulldown resistor 
on each output.) 

volts Sink current 3.2mA on 
TTL output. 

k ohms 

mA VCC = +5V 
Tamb = +25

0
C 

k ohms F,N = OHz 

NOTE 3 
--:rhe TTL/CMOS output has a free collector, and the 
high state output voltage will depend on the supply that 
the collector load is taken to. This should not exceed 

+12V. 
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SP8690 
PE INPUT 

Fig.3 TTL/CMOS interface 

SP8690~91 ECllOk 
Q4 <:i4 liP 

Jk 

OV 

Fig.4 EeL 10K output interface 

---'--~-+-+--+--+-----+----Ir- VEE (OV) 

Fig.5 Test circuit for dynamic: measurements 



P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8695 

SP8000 SERIES 
HIGH SPEED DMDERS 

SP8695 A & B 200 MHz';' 10," 

DC COUPLED VHF, LOW POWER, PROGRAMMABLE DMDERS 

The SP8695 A&B are divider circuits that can be logl­
ally programlned to divide by either 10 or 11. 
The device is available over two temperature ranges, 
" grade is -55C to +125 C, the 'B' grade is 0 C to 
70 C. 
The clock inputs are ECl II, III & 10K compatible 
Iroughout the temperature range (see note 1J. 
The division ratio is controlled by two PE inputs 
hich are ECl III and ECl 10K compatible throughout 
Ie temperature range. The device will divide by ten 
hen either input is high and by eleven when both 
puts are low. These inputs may be interfaced to TTL 
ld CMOS by the inclusion of 2 resistors, as shown 

Fig. 3. There is a free collector, saturating output 
age for interfacing with either TTL or CMOS, 
Igether with true and inverse outputs with ECl II 
>mpatible levels. These may be interfaced to ECl 10K 
; shown in Fig. 4. 
The device ma.Y,be used as a fixed : 10 by connec-
19 Ci4 to one PE input. 
If the 0 - 1 transition of Q4 (or the 1 - 0 transition of 
4) is used to clock the next stage then this will give 
Ie maximum loop delay for control, i.e. 10 clock 
Hiods minus the internal delays. 

Division ratio 

lIP 11 10 10 10 

PEl L H L H 

PEi L L H H 

~ N/e 

PEt Nle 

Nle Nle 

Vee VEE 

CLOCK ,,'P"D'. CLOCK 'IP 

N IC TTl/CMOS DIP 

Nle Nle 

alP (at,) DIP tOLl 

OC16 OG16 

Fig. 1 Pm connections 

FEATURES 

• Full Temperature Range Operation 
'A' Grade -55°C to -+ 125°C 
'8' Grade OGC to + 70°C 

• Toggle Frequency in Excess of 200MHz 
• Power Dissipation 80mW Typ. 
• ECl Compatibility on All Inputs 
• Excellent low Frequency Operation 
• True and Inverse Outputs Available with 

ECl Compatibility. 
• Output Available for Driving TTL or CMOS 

Count sequence 

0, 02 03 C4 

L H H H 

L L H H 

L l L H 

H L l H 

H H L H 

L H H L 

L l H L 

l L L L 

H L L l 

H H L L 

H H H H Extra state 

Fig.2 Logic diagram 
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SP8695 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 

Tamb 'A' grade -55'C to +125°C 
'8' grade 0 'C to + 70°C 

Supply voltage Vee = --i-5V ::r:0.25V 
VEE = OV 

Characteristics 
Min. 

Max. toggle frequency 200 
Min. freq. with sine wave clock 

input 
Min. slew rate of square wave 
I/P for correct operation 
Clock I/P voltage levels 

VINH ,4.0 
_ VINl 73.4" 
PE input levels 

VINH +4.1 
VINl 0.0 

04 & 04 output voltage levels 
VOH ,4.15 
VOL 

TTL/CMOS output voltage levels 
VOL 
VOH see 

note 4 
Input pulldown resistors between 

input pins 1, 2, 3 & 16and 
-ve rail 

Power supply drain current 
Clock to TTL output delay 
(O/P-ve going) 
Clock to TTL output del!'ly 
(O/P -ve going) 
Clock to ECl output delay 
Set up time 
Release time 

NOTES 

Value 

Typ. 

1 

3 

10 
16 

22 

8 
6 
2 
4 

Units Conditions 
Max. 

MHz 

MHz 

V/IlS 

4.2" V Vref=+3.8V 
+3.6 V at Tamb=25°C (note 1) 

+4.5 V Tamb=+25°C (note 2) 
+3.5 V 

Tamb=+25'C (note 3) 
V lout (external)=OmA 

+-3.5 V (There is internal circuitry equivalent to 
1 3.8kO pulldown resistor on each output) 

+0.4 V Sink current 3.2mA on TTL output 

kO 
21 rnA Vcc=+5V; Tamb=+25 'C. 

ns 8mA sink current 

ns TTL output 
ns 
ns See note 5 
ns See note 6 

1. This reference level of 3.8V will enable the clOCK inputs to be driven from Eel II. III & 10K when their outputs are sinking 3mA 
The Input reference voltage IS compatible with Eel II. III and 10k over the specified temperature range. 

2. The K reference voltage level is compatible with ECl II and 10k over the specified temperature range. 
3. The Q~ and 64 output levels are compatible with ECl II and Eel 10k over the specified temperature range. 
4 The TTL/CMOS output has a free collector. and the high state output voltage will depend on the supply that the collector load is 

taken to. This should not exceed 12V. 
Set up time IS defined as the minimum time that can elapse between a l-H transition of a control input and the next L-H clock 
pulse transition to ensure that the -:-1 0 mode IS forced by that clock pulse. 
Release time IS defined as the minimum time that can elapse between a l-H transition of a control input and the next l-H clock 
pulse transition to ensure that the -:- 11 mode is forced by that clock pulse. 

"High frequency limits only. 
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SP869S 
PEINPUT 

Fig.3 TTL/CMOS interface 

SP869S~91 ECL10k 
Q, ll, liP 

3k 

OV 

Fig.4 ECl 10K output interface 



~BSOLUTE MAXIMUM RATINGS 

Supply voltage Vee-VEE 
Input voltage VIN d.c. 

Output current lout (04 & 04) 
Maximum junction temperature 
Storage temperature range 

V8 
Not greater than the 
supply voltage in use 
10mA 
150 C 
-55 Cto : 150~C 

SP8695 

--r----+--\-l-+'O'+---+--+--+_ J~ E ')J 

Fig.5 Test circuit for dynamic measurements 
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Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8720 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8720A&B 
UHF PROGRAMMABLE DIVIDER 300 MHz 7 3/4 

The SP8720 A& B are high speed programmalble 
73/4 counters operating at an input frequency of up to 
300MHz over the temperature ranges -55°C to 
+125°C, OOC to +70oC. 

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 3 when either input is in the high 
state, and by 4 when both inputs are in the low state. 
These inputs are compatible with standard ECl 10K 
inputs and have the same tempe'rature characteristics. 
80th 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-three presca~ 
the inverse output (02) should be connected to a PE 
input. 

FEATURES 

• Full temperature range operation: 
'A' Grade-55°C to+125°C 
'B' Grade O°C to + 70°C 

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

ABSOLUTE MAXIMUM RATINGS 

Power supply ~Itage I Vcc - VEE I 
Input voltage, PE inputs 
Input voltage, CP input 
Output current 

OV to +8V 
OV to Vce 
2V peak-to-peak 
20mA 
+150°C Operating junction temperature 

Storage temperature -55°C to + 150°C 
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ClOCKI/P~JI/PREf 
PEl ( 2 15 JNC 

PEz[ 3 It.]NC 

NC( , 13 ] NC 

Vet [ S 12] Vn 

NC 6 11 ~ NC (DO NOT CONNECT) 

NC 7 10 b NC 

O/P(G.) 8 • pnil'i!!il 

Fig. 1 Pin connections (top view) 

02 

Fig. 2 Logic diagram SP8720 

Clock 0, 02 Pulse 

1 l H 
2 l l 
3 H l 

'DC16 
0616 

4 =~== =-_F£+-t-- Extra State 

Table 1 Count sequence 

PEl PEz Div 
Ratio. 

l l 4 
H l 3 
l H 3 
H H 3 

Table 2 Truth table for control inputs 



P8720 
LECTRICAL CHARACTERISTICS 

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

Test conditions (unless otherwise stated) 
Tamb 'A' Grade: -55°C to + 125°C 

'S' Grade: O°C to + 70°C 
Supply voltage!;: Vcc = + 5.2V ±0.25V 

VEE=OV 
Clock input voltage: 400mV to 800mV (p-p) 

Characteristic 

Max. i/p frequency 
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 pull down 
resistors 
Clock i/p impedance 
(i/p to i/p ref. low frequency) 

GENERATOR 

Value 

Min. Typ. 

300 

4 
+ 3.9 

40 

4.3 

400 

Fig. 3 Test circuit 

~PPLICATION NOTES 

When operating the SP8720 in a synthesiser loop at 
OOMHz, the delay time through the programmable di­
ider controlling the SP8720 is approximately 5.5ns, 
nd will require ECL. 

The simple passive interface from the output of the 
P8720 into ECl 10K logic is defined in Fig. L 
If TIL is required, the input interface to the PE pins, 

nd the output of the SP8720 into TIL, is shown in 
ig.5. 

Max. Units Conditions 

MHz Vcc= + 5.2V 
40 Sinewave Input 

100 V/IJS 

ns 
V Vee = + 5.2V, 25°C 

55 rnA Vee = + 5.2V, 25°C 

kO 

0 

SAMPLING 

O·1~ ~7;p 
I--C====-

OIP

k 47 

EeL 10k liP 

1·5k 

Vee 

Fig. 4 
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----,---~---------VCCI+5VJ 

TO 
lUl/P 

---------------'~----"-VEE OV 

Fig. 5 

---'---------+-------O--VEE 

Fig. 6 Divide by 618 Control loop delay time approximately 20ns at 300MHz liP frequency 
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• Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8725 

SP8000 SERIES 
HIGH-SPEED DIVIDERS 

SP8725A&B 
UHF PROGRAMMABLE DIVIDER 300MHz -c- 3/4 

In frequency synthesis it is desirable to start pro­
Irammable division at as high a frequency as possible, 
lecause this raises the comparison frequency and so 
Tl,proves the overall synthesiser performance. 

The SP8725 series are UHF integrated circuits that 
an be logically programmed to divide by either 3 or 4 
vith input frequencies up to 300M Hz. The design of 
ery fast fully programmable dividers is therefore greatly 
implified by the use of these devices and makes them 
larticularly useful in frequency synthesisers operating 
1 the UHF band. 

All inputs and outputs are ECl-compatible through­
,ut the temperature range: the clock inputs and 
lrogramming inputs areECL 10K-compatible while the 
'NO complementary outputs are ECLlI-compatible to 
~duce power consumption in the output stage. ECl 
OK output compatihility can be achieved' very simply, 
,owever (see Operating Notes). _ 

The division ratio is Gontrolled by twQ.. PE inputs. 
'he counter will divide by 3 when either PE input is in 
he high state and by 4 when both inputs are in the low 
tate. Both the PE inputs and the clock inputs have 
lominal 4.3k 0 pulldown resistors to VEE (negative 
~il). 

EATU~FS 

I Military and Industrial Variants 
I 300 MHz Toggle Frequency 
I Low Power Consumption 
I ECl Compatibility on All I IPs and 0 IPs 
I Low Propagation Delay 
I True and Inverse Outputs 

tUICK REFERENCE DATA 

Temperature Ranges : 
'A' Grade- 55°C to + 125°C 
'B' Grade OCC to + 70 c C 
Suppty Voltage I Vcc - VEE I 5.2V 
Power Consumption 250mW Typ. 
Propagation Delay 3ns Typ. 

--ClOCKI/P( I - "OClOCKI/P 

PE12 
PE2 J 

NC L 

Vee S 

NC 6 

NC 7 

15 J Ne 

14 J Ne 

IJ ) NC 

II NC 100 NOTCONNECTI 

10 Ne 

O/PIO,I 8 • 07PIO,I ------
DC16 DG16 

NOTE UNUSED PINS (EXCEPT8AND 9) MAY BE CON­
NECTED TO VEE; THIS WILL REDUCE CLOCK BREAK­
THROUGH ON THE OUTPUTS: PINS 8 AND 9 SHOULD 
BE LEFT OPEN-CIRCUIT WHEN NOT IN USE. PIN 11 IS 
INTERNALLY CONNECTED AND MUST ALWAYS BE 
LEFT OPEN-CIRCUIT. 

Fig. 1 Pin connections (top) 

Fig. 2 Logic diagram (positive logic) 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage IVee - VEEI 
Input voltage Vin (d.c.) 

Output current lout 
Max. junction temperature 
Storage temperature range 

8V 
Not greater than the 
supply voltage in use. 
20mA. 
+150°C 
-55°C to + 175°C 
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SP8725 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: 'A' Grade -55°C to +125°C 

'8' Grade O°C to + 70°C 
Supply coltage (see note 1) : Vee = OV 

VEE = -5.2V 

Static Characteristics 

Charactistic Min 

Clock and PE input voltage 
levels 

VINH -1.10 
VINL -1.85 

Input pulldown resistance, between 
pins 1, 2, 3 and 16 and VEE 
(pin 12) 
Output voltage levels 

VOH -0.85 
VOL 

Power supply drain current 

NOTES 

Value 

Typ. Max. Units Conditions 

-0.81 V Tamb = +25°C, 
-1.50 V see note 

4.3 kO 

V Tamb = +25°C, 
-1.50 V see note 3. 

lout (external) = OmA 
(There is an internal 
circuit equivalent to 
a 2k n pulldown resistor on 
each output) 

45 60 mA 

1. The devices are specified for operation with the power supplies of Vcc = OV and VEE = -5.2V ± 0.25V. which are the normal Eel 
supply rails. They will also operate satisfactorily with TTL rails of Vcc = +5V ± 0.25V and VEE =OV. 

2. The input reference voltage has the same temperatufe coefficient as Eel III and Eel 10K. 
3. The output voltage levels have the same temperature coefficients as Eel II output levels. 

Dynamic Characteristics 

Value 

Characteristic Min. Typ. Max. Units Conditions 

Clock input voltage levels 
VINH -1.10 -0.90 V Tamb = +25°C, 
VINL -1.70 -1.50 V see note 4 

Max. toggle frequency 300 MHz 
Min. frequency. with 
sinewave clock input 10 MHz 
Min. slew rate of square wave 
input for correct operation 
down to OMHz 20 V/IJS 
Propagation delay 
(clock input to device output) 3 ns 
Set-up time 1.5 ns See note 5 
Release time 1.5 ns See note 6 

NOTES 
4. The devices are dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as Eel II 

and Eel 10K. and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitude 
of 400 and 800 mV p-p about that reference. over the full temperature range. 

5. Set-up time is defined as the minimum time that can elapse between a l - H transition of a control input and the next.l - H cloci 
pulse transition to ensure that the -:-3 mode is forced by that clock pulse (see Fig.3). 

6. Release time is defined as the minimum time that can elapse between a H - l transition of a control input and the next l - H cloc 
pulse transition to ensure that the -:-4 mode is forced by that clock pulse (see Fig. 4.) 
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OPERATING NOTES 

The SP8725 range of devices are designed to 
Jperate in the UHF band and therefore PCB layouts 
,hould comply with normal UHF rules, e.g. non-induc­
tive resistors and capacitors should be used, power 
wpply rails decoupled, etc. 

All clock and control inputs are compatible with 
ECl III and ECl 10K throughout the temperature 
·ange. However, it is often desirable to capacitively­
~ouple the signal source to the clock, in which case an 
3xternal bias network is required as shown in Fig. 6. 

The -:-3/4 requires ECl control logic at the maximum 
nput frequency, but can be controlled by a TTL fully 
Jrogrammable counter at a reduced input clock 
'requency. When used the outputs and inputs must be 
nterfaced to TTL. The input TTL to ECl interface is 

CONOI liONS PE, LOW 

ClOCKI/P~ 
- ~ PE2-;: ..... '·: 

SET UP----c r--
TIME I I ,-______ _ 

• Q DIP ---it so·,. 
I I 
I I 

CLOCK TO ----.J t--
DIP DELAY t 

Fig. 3 Set-up timing diagram 

CONDITIONS PE 1 LOW 

ClOCKI/P~ 
I 

PE 2 ~,-+-___ ---,-' 

RELEASE ...... 
TIME I 

-~---~~~ 
CLOCK TOOUTPur 

....., DELAY 

Fig. 4 Release timing diagram 

Clock 
Pulse 

Q, 

1 l H 
2 l l 
3 H l 
4 ~-fC~ ~-_-8_;~-Extra State 

Table 1 Count sequence 

SP8725 

accomplished with two resistors as shown in Fig. 7. 
The output ECl to TTL interface requires some gain 
and therefore uses a transistor. This interface as shown 
on Fig. 7, gives the true output; the inverse can be 
obtained by interchanging the 02 and 02 outputs. The 
output interface will operate satisfactorily over the 
full military temperature range (-55°C to 125°C) 
at frequencies in excess of 35M Hz. It has a fan out of 
one and the propagation delay through the divider plus 
the interface and one Schottky TTL gate is approxi­
mately 10ns. At an input frequency of 1200M Hz this 
would only leave about !5ns -for the fully programmable 
counter to control the -:-3/4. The loop delay can be 
increased by extending the --'3/4 function to, say, 
-:-12/13 or -;- 24/25. 

----.-----"T"---1---r---r-VCC 10Vl 

--T-~-+-+-+--U---II---+----+- VEEI-5-'V] 

Fig. 5 Test circuit for dynamic measurements 

- -- Div 
PEl PE2 Ratio. 

l l 4 
H l 3 
l H 3 
H H 3 

Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the l > H transition from 02 or the H -> l 
transition from 02 is used to clock the stage controlling 
the --:--3/4 circuit. The loop delay is 3 clock periods minus 
the internal delays of the --:-- 3/4 circuit. 
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SP8725 

The SP8725 device O/Ps are compatible with EeL 
II levels when there is no external load. They can be 
made compatible with EeL III and EeL 10K with a 
simple potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatible 
with EeL III and Eel 10K. The interface circuit of Fig. 8 
can also be used to increase noise immunity when 
i!]terfacing from Eel III and Eel 10K outputs at low 
current levels to EeL III and EeL 10K inputs. 

I
VCC 

56 

50 
SIGNAL 

SOURCE ---I CLOC~ 
.70 

VEE 

Fig 6. Recommended input bias configuration for capacitive 
coupling to a continuous 50 0 signal source 
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---T'"--~----------VCClt5VI' 

240 

-----~-----~--~-VEE OV 

Fig. 7 TTL to Eel and Eel/TTL interfaces (for SP8725 
device and TTL operating from the same supply rails) 

ECIU} O/P 

47 

1·5" 

VEE 

Eel m COMP.6.T\BlE lIP 

Fig. 8 Eel 1/ to Eel 11/ interface. 



~ P1essey 
, SemicOnductors 

1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8735 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8735B 
+8 AT 600MHz WITH BINARY OUTPUTS 

The SP8735B is a divide-by-eight circuits 
Nith binary outputs for operation from DC up 
to specified input frequencies of 600 MHz and 
500 M Hz respectively over ~ guaranteed temp­
IIrature range of OOC to +70 C. 
This device,: optimised for counter applications in 

vstems using both Eel and TTL, are intended to be 
perated between OV and -5.2V power rails and to 
Iterface with TTL operating between OV and +5V. 
he binary outputs and one of two carry outputs are 
Tl-compatible, while the second carry output is Eel­
ompatible. The clock input, which is normally capaci­
vely coupled to the signal source, is gated by an Eel 
I/Eel 10K compatible input. The TTL-compatible reset 
)rces the 0000 state regardless of the state of the other 
,puts. 

:EATURES 

I 
I 
I 
I 
I 

Direct Gating Capability at up to 600 MHz 
TIL Compatible Binary Outputs 
TIL and ECl Compatible Carry Outputs 
Power Consumption less Than 450mW 
Wide Dynamic Input Range 

~PPLICATIONS 

I Counters 
I Timers 
I Synthesisers 

lUICK REFERENCE DATA 

I Power Supplies: Vee OV 
Vee-5.2V ± 0.25V 

I Range 0"1 Clock Input Amplitude: 400 - 800 
mVp-p 

I Operating Temperature Range: 
OOeto 70°C 

• Frequency Rangewith Sinusoidal liP :40-
600MHz. 

• Frequency Range with Square Wave liP: 
DC to 600MHz 

--BIAS OECOUPLING [ . 
..... "op CLOCKINHISI1I P ,ECL CO·,IP.IISLE 

'A' o,p (TTL- COMPATIBLEI ( 2 0' b Nt 

RESET (TTL- COMPATIBLE) [ J "b CLOCK INPUT 

Ne I ' °Jb NC 

NEGATIVE SUPPLY (-~.lV) [ , 'Z P POSITIVESUPPLV.OVI 

NCI' 11 b TTLCARRYOP 

'Boo/P (TTL-COMPATIBLE) I 1 lOP NC 

NCle 9 b CARRY a P IECL- COMPATIBLE, 

DC16 

Fig. T Pin connections (viewed 'rom top) 

Fig.2 SP8735/ogic diagram 

EClC .. RRI'JEECl
!!CO ..... lI8L£ O/P 

41 

Eel ill OR 10k COJ04PATl8l£ 

,.51< 

vEe :·S 2Y 

Fig.3 ECL /I to ECL 10K interface 

OG16 

• FOR A,At4) B OUlPljTS,.R: 940", 
fOR CARRY l1l outPUT.R: ztsn. 

Fig. 4 TTL output circuit diagram 
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SP8735 

ELECTRICAL CHARACTERISTICS (All types except where otherwise stated) 

Test Conditions (unless otherwise stated) : 
Tamb O°C to +70°C 
Power Supplies Vee OV 

VEE -5.2V ±0.25V 

Value 
Characteristic Conditions 

Min. Typ. Max. Units 

Clock input (pin 14) 
Max. input frequency 

SP87358 600 MHz Input voltage 400-800mV pop 
Min. input frequency with 

sinusoidal liP 40 MHz 
Min. slew rate of square wave for 

correct operation down to DC 100 V/lls 
Clock inhibit input (pin 16) 

High level (inhibit) -0.960 V Tamb = +25°C (see note 1) 
Low level -1.650 V 
Edge speed for correct operation at 

110% to 90% max. clock liP frequency 2.5 ns 

Reset input (pin 3) 
High level (reset) See note 2 See note 2 
Low level +0.4 V 
Reset ON time 100 ns 

TTL outputs A & B (pins 2 & 7) 
Output high level +2.4 V 10k 0 resistor and 3 TTL gate 
Output low level +0.4 V from OIP to 5V rail (see note 3) 

TTL carry output (pin 11) 
Output high level +2.4 V 5k 0 resistor and 3 TTL gates 

from OIP to +5V rail 
Output low level +0.4 V 

ECl carry output (pin 9) 
Output high level -0.975 V Tamb = +25°C 
Output low level -1.375 V External current = OmA (See 

note 4) 
Power supply drain current 70 90 mA VEE - 5.2V 

---
NOTES 

1. The clock inhibit input levels are compatible with the Eel III and Eel 10K levels throughout the temperature ranges specified. 

2. For a high state. the reset input requires a more positive input level than the specified worst ca;e TTL VOH of +2.4V. Resetting 
should be done by connecting a 1.Sk 0 resistor from the output of the driving TTL gate and only fanning out to the reset input of 
the S PSOOO series devices. 

3. These outputs are current sources which can be readily made TTL compatible voltages by connecting them to + 5V via 10k 0 re­
Sistors (see Fig. 4). 

4. The Eel carry output IS compatible with Eel II throughout the temperature range but can be made compatible with Eel III uSing 
the simple interface shown in Fig. 3. 

IOOnsMIN 

R5ET liP ,5-,'--'--___________ _ 
CLOCK INHIBIT 

-----i-_________ ~r--

CLOCK 
TTL O/P 

Q/PS 

TTLCARR'Y--, ... ______ ----Jr------,L-

EeL CARRY--.J 

Fig.5 Typical operating diagram Fig.6 Output waveforms 
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DPERATIN"G NOTES 

The device is intended to be used with TTL and ECl 
n a counting systeni - the Eel and the decade c'ounter 
)eing connected between voltage rails of OV and -5.2V 
md the TTL between voltage rails of OV and +5V. 
:lrovided that this is done ECl and TTL compatibility is 
Ichieved. (See Figs. 4 and 5) 

The clock is normally capacitively coupled to the 
;ignal source: a 1000 pF UHF capacitor should be 
!dequate. For low frequency operation, the 1000 
)F capacitor should be connected in parallel with a 
ligher value capacitor. The bias decoupling (pin 1) 
;hould be connected to earth via a capacitor - prefer­
Iblya chip type, but in any case a low inductance type 
;uitable for UHF applications. The devices normally 
lave C!n input amplitude operating range far greater than 
he specified 400 to 800 mV p - p. However, if the de­
:oupling capacitor is not of aU H F type, or it isconnected 
o an earth point that has a significant impedance be­
ween the capacitor and the Vee connection, then the 
nput dynamic range will suffer and the maximum signal 
or correct operation will be reduced. 

Under certain conditions, the absence of an input 

SP8735 

signal may cause the device to self-oscillate. This can 
be prevented (while S'till maintaining the specified input 
sensitivity) by connecting a 300 resistor between the 
clock input and the positive supply and a 6200 resistor 
between clock and pin 1. If the transition of either the 
clock input or the clock inhibit input is slow the device 
may start to self-oscillate during the transition. For this 
reason the input slew rates should be greater than 1 OOV / 
"'s. It should also be noted that a positive-going transi­
tion on either the clock input or the clock inhibit will 
clock the device, provided that the other input is in the 
low state. 

The binary outputs give TTL-compatible outputs (fan 
out = 1) when a 10kO resistor is connected from the 
output to the ~5V rail. In this configuration the outputs 
will be very slow compared with the clocking rate of the 
counter and so the state on the TTL outputs can only be 
determined when the clock has stopped or is inhibited. 

The fan out capability of the TTL carry output can be 
increased by buffering it with a PNP emitter follower. 
The interface is shown in Fig. 5. 

A typical application is shown in Fig. 7. 

Fig.7 600MHz.;.. 32 with reset and inhibit 
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Plessey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8740.A & B 
AC COUPLED UHF PROGRAMMABLE DMDER 300 MHz -7 5/6 

The SP8740 A & B are high speed. programmable 
+5/6 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. 

Cloc'i/pl~ I/PREF 

PEl ( 2 's NC 

PE2 I ] " NC 

NC , 'J P NC 

Vee , '2 P VEE 

NC & 11 P NCldonotconnecl) 

NC 7 10 b Ne 

of,IQ,1 . 9 b o/p(Q11 . 
DC16 DG16 

The division ratio is controlled by two PE inputs. The 
counter will divide by 5 when either input is in the high 
state, and by 6 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 4.3kU internal pull down resistors. 

NOTE: UNUSED PINS (EXCEPT &/9 and 11) MAY BE 

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-five prescaler the 
inverse output (o/p) should be connected to a PE input. 

Clock 
OJ O2 0 3 Pulse 

1 l H H 
2 L L H 
3 L L L 
4 H L L 
5 H H L 
6 [H= -"R- -HJ .. t-Extra state 

Table 1 Count sequence 

PEl PE2 Diy 
Ratio 

L L 6 
H L 5 
L H 5 
H H 5 

Table 2 Truth table for control inputs 
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CONNECTED TO VEE: THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS. 

Fig. 1 Pin connllCtions 

Fig. 2 Logie diagram SPB740 

FEATURES 

• Full Temperature Range Operation 
'A' Grade-55°C to +125°C 
'B' Grade O°C to + 70°C 

• Serf Biasing CPlnput 
• Wide Input Dynamic Range 
• Control Inputs ECL 10K - Compatible 
• Low Propagation Delay 
• True and Inverse Outputs Available 
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SP8740 

~BSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
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 

:LECTRICAL CHARACTERISTICS 

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

Test conditions (unless otherwise stated) 
Tamb: 'A' grade -55·C to +125'C 

'S' grade OC to + 70°C 
Supply voltages: Vee = +5.2V ±0.25V 

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

Characteristic 

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

-~-
fldB PAD TO,SANPLING 
SCOPE lIP 

Min. 

300 

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/IJ.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. 

OIPl 
47 

ECL10kllP 

15' 

VEE 

Fig. 4 

SP874C 

The simple passive interface from the output of tht 
SP8740 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 SP8740 into TTL, is shown in Fig. 5 

---t---~---------Vcct+5VI 

TO 
TTL liP 

------------->------'>--vEE ov 

Fig. 5 

---o1'---------~------'---VEE 

170 

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



Plessey 
SemicOnductors 
1641 Kaiser Avenue. 
Irvine. CA. 92714 

SP8741 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8741A&B 
AC COUPLED UHF PROGRAMMABLE DMDERS 300 MHz -;- 6n 

The SP8741 A: B & M are high speed IJrogrammable 
~6/7 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 
:he signal source by a capacitor. The input signal path is 
:ompleted by an input reference decoupling capacitor 
IVhich is connected to earth. 

The division ratio is controlled by two PE inputs. The 
:ounter will divide by 6 when either input is in the high 
;tate, and by 7 'when both inputs are in the low state. 
rhese inputs are compatible with standard ECl 10K inputs 
Ind have the same temperature characteristics. Both inputs 
lave nominal 4.3kn internal pulldown resistors. 

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

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

Clock 
0, 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 [ff~ =H= )IJ· r-- Extra state 

Table 1 Count sequence 

PEl PE2 Div 
Ratio 

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

Table 2 Truth table for control inputs 

--Clock./p 1 - I£J I/PREF 

PEl 2 15 J Ne 

PE2 3 1l. J Ne 

Ne I) J Ne 

Vee 'i 

NC • 

1] J VEE 

" J NCidonolconnect) 

10 J Ne 

olplO,I ,.8 ___ 9
r
) Ci7PIO,I 

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°C to + 125 °C 
'B' Grade O°C to + 70°C 

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

ABSOLUTE MAXIMUM RATINGS 

Power supply voltagelVce - Veel 
Input Voltage, PE inputs 

OV to +8V 
OV to Vee 

Input Voltage, CP input 
Output current 

2V peak-to-peak 
20mA 

Operating junction temperature 
Storage temperature 

+150°C 
_55°C to +150°C 

171 



SP8741 

ELECTRICAL CHARACTERISTICS 

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

Test conditions (unless otherwise stated) 

Tamb: 'A' grade -55°C to +125°C 
'8' grade O'C to +70°C 

Supply voltages : Vee = +5.2V ±0.25V 

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

Characteristic 

Max i/p frequency 
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 
(i/p to i/p ref low frequency) 

APPLICATION NOTES 
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alP} 
47 

Eel 10k lIP 

15k 

VEE 

Fig. 4 

Min. 

300 

Value 
Typ. 

4 
+3.9 
45 

4.3 

400 

Fig. 3 Test circuit 

Max. 
Units 

MHz 

40 
100 V/p.s 

ns 
V 

60 mA 

Kn 

n 

Conditions 

Vee = +5.2V 
Sinewave Input 

Vee = +5.2V, 25°C 
Vee = +5.2V, 25°C 

~A.""PllN(, 

SCOPE 
SOQ lIP 

--~--~---'--------VCC(t5V) 

0.-...:::...:.:..::.:----_ TorTl 

Fig. 5 

INt14 

SP'6I.O/112/] 
TO SINGlE 
fTli/P 

.-~---+--VEE OV 



SP8741 

Fig. 6 Divide-by-12/74. Control loop delay time approximately 
40ns. 

. 
EClIT 

-~--------'--VEE 

Fig_ 1 Divide-by-12113. Control loop delay time approximately 
30ns using SP1034. 

When operating the SP8741 in a synthesiser loop at 
300MHz the 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 ECL. 

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 FiE pins, 
and the output of the SP8741 into TTL, is shown in Fig. 5. 
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Plessey 
Semiconductors 
1641 Kaiser Avenue, 
irvine ,CA. 92714 

SP8743 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

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

The SP8743M and B are high speed, programmable';' 8/9 

counters operating at an input frequency of up to 500MHz 
over the temperature ranges _40°C to +85°C and OCC 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 fiE 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. Both inputs have 
nominal 4.3k!1 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 d~vice as a divide-by-eight prescaler the 

inverse output (o/p) should be connected to a PE 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 1 

PEl 2 

PEl J 

VCC S 

-- lOP I/PAEF 

15 P 
"p 
13 P 
12 P VEE 

11 P NC (00 NOT CONNECT 

[7 lOP 
alP (Q41 [,,8 ___ 9rb DiP (04)' 

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

Fig. 1 Pin connections 

DG 16 
DC 16 

FEATURES 

• 
• • • • • 

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

Self Biasing Clock Input 
Wide Input Dynamic Range 
Control Inputs ECl 10K Compatible 
low Propagation Delay 
True and I nverse Outputs Avai lable 

Fig. 2 SP8743 logic diagram 
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P8743 

Count Sequence 

0, O2 03 04 

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

Ll~ L L =8:j-~ Extra state 
H L L H 
H H L H 

lECTRICAl CHARACTERISTICS 

E inputs - ECl 10K compatible 
lutputs - ECl II compatible 

Test Conditions (unless otherwise stated): 
TAMB OC to --;-70-C ('B' grade) -40°C tq + 85°C ('M' grade) 
Supply Voltage Vee = +5.2V ± 0.25V VEE = OV 
Clock Input Voltage 400mV to 800mV p-p 

Characteristics 

Max. i/p frequency 
Min. i/p frequency 
Min. Slew rate for square wave input 
~opagation delay (ciock i/p to device o/p) 
PE input reference level 
Power Supply drain current 
fiE input pulldown resistors 
Clock i/p impedance 
(i/p to i/p ref. low freq.) 

6dB PAD 
TO SAMPLING 
SCOPE liP :~~,~ 

I 

Valul! 

Min. Typ. 

500 

4 
+3.9 
45 
4.3 
400 

Fig. 3 Test circuit 

Division Ratio 

9 8 8 -8 

PEl L l H H 
PE2 l H L H 

Units Conditions 
Max. 

MHz Vee = +5.2V 
40 Sinewave Input 
100 Vips 

ns 
V Vee = .+5.2V, 25°C 

60 mA Vee = +5.2V, 25°C 
kU 
U 
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APPLICATIONS INFORMATION 

Interfaces 

OIP} 
47 

I·Sk 

-J-VEE 

Fig. 4 

Eel 10k 
I/P 

When operating the SP8743 in a synthesiser loop at 
5OOMHz. 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 PE pins, 
and the output of the SP8743 into TTL, is shown in Fig. 5. 

680 

'·Sk ~
cc 

TTL O/P PE liP 

OIP 
lN914* 

lN914f 

Fig. 5 

2N5771 
OR 

BCy71 

SP8743 

Sub-Systems 
Fig. 6 SP8743 DIP to TTL liP. Tota/ delay from SP8743 clock I/J 

to Schottky gats DIP = 15ns typical. 
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CONTROL 

.-+----------<lOIP 

l$k 

--<I>-----------~------_-VEE 

• Eel 10k 

F.'g.7 A +32/33 application. Contro/loop delay time approX. 56ns. 

CONTROL 
1/P 

-~---------_- VEE 

* ECl n 

Fig.8 A",16117 application. Control loop delay time approx. 24ns using SP1034 



Plessey 
SemicOnductors 
1641 Kaiser Avenue. 
Irvine. CA. 92714 

SP8745 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8745A&B 
DCCOUPLED UHF PROGRAMMABLE DMDER 300 MHz + 5/6 

In frequency synthesis it is desirable to start 
Ifogrammable division at as high a frequency as possible, 
lecause this raises the comparison frequency and so 
mproves the overall synthesiser performance. 

The SP8745 !\eries are UHF integrated circuits that can 
Ie logically programmed to divide by either 5 or 6 with 
nput frequencies up to 300 MHz. MHz. The design of very 
ast fully programmable dividers is therefore greatly 
implified by the use of these devices and makes them 
larticularly useful in frequ~ncy synthesisers operating in 
he UHF band. 

All inputs and outputs are ECL·compatible throughout 

:EATURES 

• Military and Industrial Variants. 
• 300 MHz Toggle Frequency 
• Low Power Consumption 
• ECL C6mpatibility on All lIPs & OIPs 
• Low Propagation Delay 
• True and Inverse Outputs 

:lUICK REFERENCE DATA 

• Temperature Ranges: 
• 'A' Grade -55°C to + 125°C 

'S' Grade DOC to + 70°C 

• Supply Voltage 
(Vee - VEE 15.2V 

• Power Consumption 250mW Typ. 
• Propagation Delay 3ns Typ. 

~SOLUTE MAXIMUM RATINGS 

Supply voltage 'V cc - VEE I BV 
Input voltage Vin (d.c.1 Not greater than the 

Output current lout 
Max. junction temperature 
Storage temperature range 

supply voltage in use. 

20mA 
+lSOoC 
_55°C to+175°C 

the temperature range: the clock inputs and programming 
inputs are ECL III-compatible while the two 
complementary outputs are ECL II-compatible to reduce 
power consumption in the output stage. EeL III output 
compatibility can be achieved very simply, however (see 
Operating Notes). 

The division ratio is controlled by two PE inputs. The 
counter will divide by 5 when either PE input is in the high 
state and by 6 when both inputs are in the low state. Both 
the PE inputs and the clock inputs have nominal 4.3kf! 
pull down resistors to VEE (negative rail) 

Clock II!) 

·s 1 NC 

"3 NC 

Ne ") P Ne 

v£~ [~ . ~ P VE ( 

Nt [ 6 11 P NChionOlcunlltC11 

Ne [ 7 fO J Ne 

.lplO,1 [ __ 8 ___ ~.rO [}p,ei;> Dt1& DGt6 

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

Fig. 7 Pin connections (top} 

Fig. 2 Logic diagrllm (positive logic} 
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Clock 
0) O2 0 3 Pulse PEl PE2 

Div 
Ratio 

1 L H H L L 6 
2 L L H H L 5 

3 L L L L H 5 

4 H L L H H 5 

5 H H L 
6 

,... -- -'H-- =.BJ"'~ :!i_ 
Extra state 

Table 7 Count sequence Table 2 Truth table for control inputs 

The maximum possible loop delay for control is 
obtained if the L -+ H transition from 0 3 or the H -+ L 
transition from 03 is used to clock the stage controlling the 
+5/6. The loop delay is 5 clock periods minus the internal 
delays of the +5/6 circuit. 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb : (A grade) -55°C to +125°C 

(8 grade) O°C to +70°C 
Supply voltage (see note 1): V c·c OV 

VEE -5.2V 

Static Characteristics 

Value 
Characteristic Units 

Min. Typ. Max. 

Clock and PE input voltage levels 
V,NH -1.10 -0.81 V 
V,Nl -1.85 -1.50 V 

Input pulldown resistance, be,ween 
pins 1, 2, 3, and 16and VEE (pin 12) 4.3 Kn 

Output voltage levels 
VOH -0.85 V 

VOL -1.50 V 

Power supply drain current 50 65 mA 

NOTES 

Conditions 

Tamb = +25°C, 
see Note 2 

Tamb = +25°C, 
see Note 3. 
lout (external) = OmA 
(There is an internal circuit 
equivalent to a 2kn pulldown 
resistor on each output) 

1. The devices are specified for operation with the power supplies of Vcc = OV and VEE = -5.2V ± O.25V, which are the normal EC 
supply rails. They will also operate satisfactorily with TTL rails of VCC = +5V ± O.25V and VEE = OV. 

2. The input reference voltage has the same temperature coefficient as ECl III and ECl 10K. 
3. The output voltage levels have the same temperature coefficients as ECl II output levels. 
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>ynamic Characteristics 

Value 

Characteristic Type Units Conditions 

Min. Typ. Max. 

Clock input voltage levels 
V1NH All -1.10 -0.90 V Tamb = +25°C, 
V1NL All -1.70 -1.50 V see Note 4 

Max. toggle frequency All 300 MHz 

Min. frequency with 
sinewave clock input All 10 MHz 

Min. slew rate of square wave 
input for correct operation 
down to OMHz All 20 V/J.1.S 

Propagation delay 
(clock input to device output) All 3 ns 

Set-up time All 1.5 ns See note 5 

Release time All 1.5 ns See note 6 

OTES 

The devices are dyndmically tested using the circuit shoW:1 in Fig. 5. The bias chain has the same temperature coefficient as ECl III and 
ECl 10K, and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 
400 and 800 mV pop about that reference. over the full temperature range. 

Set-up time is defined as the minimum time that can elapse between a l -+H transition of a control input and the next l --+H clock pulse 
transition to ensure that the 7:)) mode is forced by that clock pulse (see Fig. 3). 
Release time is defined as the minimum time that can elapse between a H--+l transition of a control input and the next L --+H clock pulse 
transition to ensure that the 76 mode is forced by that clock pulse (see Fig. 41. 

CONDITIONS PE 1 lOW 

CLOCK lIP 

PE'~ 
SETUP~ r--
TIME I : "50-./.-------

OO/P~ 
I 

;~~~:~y~ ~ 

Fig. 3 Set·up timing diagram 

CONDITIONS PE 1 lOW 

CLOCK liP 

PE2 ~'---'-~ ___ -'--
RELEASE .... ~ 
TIME I 

-~---~~~ 
CLOCK TOOUTPU' 

DE~,.l.Y 

Fig. 4 Release timing diagram 

. ...----.---..- 'Icc IOVI 

Fig. 5 Test circuit for dynamic measurements 
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OPERATING NOTES 

The SP8745 range of devices are designed to operate in 
the UHF band and therefore PCB layouts should comply 
with normal UH F rules, e.g. non·inductive resistors and 
capacitors should be used, power supply rails decoupled, 
etc. 

All 'clock and control inputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitively·couple the 
signal source to the clock, in which case an external bias 
network is required as shown in Fig.6, or alternatively an 
internally biased SP8742. 

Fig. 6 

I
VCC 

50 

S~l--l 
SOURCE CLOCK 

470 

VEE 

Recommended input bias configuration for capacitive 
coupling to a continuous SOf1.signal source. 

The +5/6 can be controlled by a TTL 
fully·programmable counter, provided that delays within 
the loop are kept to a minimum. The outputs and control 
inputs must therefore interface to TTL. The input TTL to 
ECl interface is accomplished with two resistors as shown 
ill Fig. 7. The output ECl to TTL interface requires some 
gain and therefore uses a transistor. This interface as shown 
on Fig. 7, gives the true output; the inverse can be obtained 
by interchanging the 0 3 and 0 3 outputs. The output 
interface will operate satisfactorily over the full military 
temperature range (_55c C to +125°C) at frequencies in 
excess of 35MHz. It has a fan out of one and the 
propagation delay through the divider plus the interface 
and one Schottky TTL gate is .approximately 10ns. At an 
input frequency of 300 MHz this would only leave about 
6.5ns for the fully·progr'lmmable counter to control the 
+5/6 . The loop delay can be increased by extending the 
+5/6 function to, say, +20/21 or +40/41 (see Application 
Notes). 

180 

The SP8745 device O/Ps are compatible with ECl II level: 
when there is no external load. They can be mad 
compatible with ECl III and ECl 10K with a simpl 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatibl 
with ECl III and ECl 10K. The interface circuit of Fig. 
can also be used to increase noise immunity whe 
interfacing from ECl III and ECl 10K outputs at 101 

current levels to ECl III and ECl 10K inputs. 

-----VCC I+5V't 

610 

lNgU. 

240 

------+-----------<"-----4-VEE ov 

Fig. 7 TTL to ECL and ECLffTL interfaces (for SP8745 dev;ce ana 
TTL operating from the same s.upply rails) 

ECLn} OIP 

47 

eel m COMPATIBLE O/P 

IS' 

VeE 

Fig. 8 ECL II to ECL III interface 



Plessey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8746 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8746A.&B 
DC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz ~ sn 

In frequency synthesis it is desirable to start 
rogrammable division at as high a frequency as possible, 
ecause this raises the comparison frequency and so 
nproves the overall synthesiser performance. 

The SP8746 series are UHF integrated circuits that 
iIO be logically programmed to divide by either 6 or 7, . 
,ith input frequencies up to 300 MHz. The design of very 
1st fully programmable dividers is therefore greatly 
mplified by the use of these devices and makes them 
articularly useful in frequency synthesisers operating in 
le UHF band. 

All inputs and outputs are ECL·compatible throughout 
le temperature range: the clock inputs and programming 
,puts are ECL III ·compatible while the two 
omplementary outputs are ECL II-compatible to reduce 
ower consumption in the output stage. ECL III output 
ompatibility can be achieved very simply, however (see 
lperating Notes). 

The division ratio is controlled by two PE inputs. The 
ounter will divide by 6 when either PE input is in the 
igh state and by 7 when both inputs are in the low state. 
oth the PE inputs and the clock inputs have nominal 4.3k 
~ pulldown resistors to VEE (negative rail). 

Fig. 2 Logic diagram (positive logic) 

~SOLUTE MAXIMUM RATINGS 

Supply voltage IV cc - VEE I 
Input voltage V in (d.c.) 

Output current lout 
Max. junction temperature 
Storage temperature range 

8V 
Not greater lhan the 
supply voltage in use_ 
20mA 
+150°C 
-55°C to + 175°C 

PEl 

Vee Vee 

Ne,oo NOT CONNECT TO THIS PIN I 

NOTE: UNUSED PINS (EXCEPT 8.9 and 11) MAY BE 
CONNECTED TO VEE: THIS WILL REDUCE CLOCK 
BREAKTHROUGH ON THE OUTPUTS 

OC16 OG16 

Fig. 1 Pin connections (top) 

FEATURES 

• Military and Industrial Variants. 

• 300 MHz Toggle Frequency. 
• Low Power Consumption 
• ECl Compatibility on All liPs & OIPs 

• Low Propagation Delay 
• True and Inverse Outputs 

QUICK REFERENCE DATA 

• Temperature Ranges: 
'A' Grade -55°C to ~ 125~C 
'S' Grade O°C to .:- 70"C 

• Supply Voltage 
IVee - V EE I5.2V 

• Power Consumption 250mW Typ. 
• Propagation Delay 3ns Typ. 
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Clock 
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 ~- -H - - •. j' 

-.:=.d.. r 
Extra state 

Table 1 Count sequence 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb: 'A' grade -55°C to +125°C 

'B' grade DoC to +70°C 
Supply voltage (see note 1): Vee OV 

VEE -5.2V 

Static Characteristics 

Characteristic 

Min. 

Clock and PE input voltage levels 
V 1NH -1.10 

V1NL -1.85 

Input pulldown resistance, between 
pins 1,2,3, and 16 and VEE (pin 12) 

Output voltage levels 

VOH -0.85 

VOL 

Power supply drain current 

NOTES 

fiE. PE2 
Div 

Ratio 

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

Table 2 Truth table for control inputs 

The maximum possible loop delay for control i! 
obtained if the L ~ H transition from 0 3 or the H ~ L 
transition from 0'3 is used to clock the stage controlling thE 
7-6/7. The loop delay is 6 clock periods minus the internal 
delays of the 76/7 circuit. 

Value 
Units Conditions 

Typ. Max. 

-0.81 V Tamb = +25°C, 
-1.50 V see Note 2 

4.3 Kf2 

V Tamb = +25°C, 
-1.50 V see Note 3. 

lout (external) = OmA 
(There is an internal circuit 
equivalent to a 2kf2 pull down 
resistor on each output) 

50 65 mA 

1. The devir.es are specified for operation with the power supplies of VCC = OV and VEE = -5.2V ± O.25V, which are the normal EC 
supply rails. They will also operate satisfactorily with TTL rails of VCC = +5V ± O.25V and VE E = OV. 

2. The input reference voltage has the same temperature coefficient as ECL III and ECL 10K. 
3. The output voltage levels have the same temperature coefficients as EC L II output levels. 
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- ~ PE2 --': ~u ,.; 

SET uP~ r-
liME ~r-50-"'------

Q G/P I : 

CLOCK TO---.J 
O/P DELAY I 

Fig. 3 Set·up timing diagram 

CONDITIONS PEl lOW 

~ r--\. r--\ 
CLOCK liP ---,;"'U'" ~ "-----/ '--
-~: : 
PE 2 : ~ t 

RElEASE.-I ..... I 

TIME II~. 

--- ,I 
I I 

--, ..... CLOCK TO 
Q/P DElAY 

Fig. 4 Release timing diagram 



SP8746 

(namic Characteristics 

Value 

Characteristic Type Units Conditions 

Min. Typ. Max. 

Clock input voltage levels 
VINH All -1.10 -0.90 ., V Tamb = +25°C, 
VINL All -1.70 -1.50 V see Note 4 

Max. toggle frequency All 300 MHz 
MHz 
MHz 
MHz 

Min. frequency with 
sinewave clock input 10 MHz 

Min. slew rate of square wave 
input for correct operation 
down to OMHz 20 V/jJS 

Propagation delay 
(clock input to device output) 3 ns 

Set-up time 1.5 ns See note 5 

Release time 1.5 ns See note 6 

rES 

The devices are dynamically tested using the circuit shown in Fig.S. The bias chain has the same temperature coefficient as ECl III and 
ECl 10K, and therefore tracks the input reference throughout the temperature range. The devices are tested with input amplitudes of 400 
and 800 mV Pop about that reference, over the full temperature range. 

Set-up time is defined as the minimum time that can elapse between a l ~ transition of a control input and the next L ~H clock pulse 
transition to ensure that the 76 mode is forced by that clock pulse (see Fig. 3), 
Release time is defined as the minimum time that can elapse between a H~l transition of a control input and the next L ~H clock pulse 
transition to ensure that the 77 mode is forced by that clock pulse (see Fig. 41. 

--_r_----.,.-~-_r_-----,-VCC IOVI 

-,------+-+-+ ........ ----11---+---+- VEE(-S-ZVl 

Fig. 5 Test circuit for dynamic measurements 
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OPERATING NOTES 

The SP8746 range of devices are designed to operate in 
the UHF band and therefore PCB layouts should comply 
with normal UHF rules, e.g. non·inductive resistors and 
capacitors should be used, power supply rails decoupled, 
etc. 

All clock and control imputs are compatible with ECl 
III and ECl 10K throughout the temperature range. 
However, it is often desirable to capacitively·couple the 
signal source to the clock, in which case an external bias 
network is required as shown in Fig. 6. Alternatively an 

SP8741 can be substituted. 

Fig. 6 

I
VCC 

56 

SI~Al--l 
SOURCE CLOCI< 

470 

VEE 

Recommended input bias configuration for capacitive 
coupling to a continuous 50nsignal source. 

The ":-6/7 can be controlled by TTL 
fully·programmable counter, provided that delays within 
the loop are kept to a minimum. The outputs and control 
inputs must therefore interface to TTL. The input TTL to 
ECl interface is accomplished with two resistors as shown 
in Fig. 7. The output ECl to TTL interface requires some 
gain and therefore uses a transistor. This interface as shown 
on Fig. 7, gives the true output; the inverse can be obtained 
by interchanging th"e 0 3 and 0 3 outputs. The output 
interface will operate satisfactorily over the full military 
temperature range (-55°C to +125°C) at frequencies in 
excess of 35MHz. It has a fan out of one and the 
propagation delay through the divider plus the interface 
and one Schottky TTL gate is approximately 10ns. At an 
input frequency of 300 MHz this would only leave about 
10 ns for the fully programmable counter to control the 
+6/1. The loop delay can be increased by extending the 
":-6/1 function to, say, ":-24/25 or 48/49 (see Application 
Notes) 
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The SP8746 device alPs are compatible with ECl II leve 
when there is no external load. They can be ma, 
compatible with ECl III and ECl 10K with a sim~ 
potential dividing network as shown in Fig. 8. 

The control and clock inputs are already compatit 
with ECl III and ECl 10K. The interface circuit of Fig. 
can also be used to increase noise immunity whl 
interfacing from ECl III and ECl 10K outputs at Ie 
current levels to ECl III and ECl 10K inputs. 

ECL} OIP 

47 

ECLm COMPATIBLE O/P 

'" 
--VEE 

Fig. 8 ECL If to ECL Iff interface 

--"1""--~- -------- Vcc(+SVJ 

r--'---~-':'7}'--~~TO TTL 

-----....... -------''---~-VEE OV 

Fig. 7 TTL to ECL and ECLITTL interfaces (for SP8746 devicE 

and TTL operating from the same supply raifs) 



P1essey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8750B,M 
1.0 GHz 

SP8750~2 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8752B 
1.2 GHz 

UHF + 64 PRESCALERS 

The SP8750 range of devices are ECl 
vide·by-sixtyfours which will operate at frequencies up to 
2GHz. 
The device has a typical power dissipation of 470mW at 

Ie nominal supply voltage of +6.8V. 

EATURES 

I nput Ports for VH F and UHF 
Self-Biasing Clock Inputs 
Variable Input Hysteries Capability for Wide 
Band Operation 
TTL/MOS Compatible Band Change Input 
Push Pull TTL. OIP 

~BSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input voltage, clock inputs 

OV to +lOV 
2.5V pop· 

Band change input 
Output current 

+7.2 tc -0.5V or -lOmA 
+30 mA to -30 mA 

+150°C 
-55°C to +150°C 

Operating junction temperature 
Storage Temperature 

IPERATING NOTES 

Two input ports are available on this device. Switching 
etween these inputs is accomplished by operation of the 
and change input. A logic '1' activates the UHF input, 
)gic '0' the VHF input. When an input is not in use the 
lput signal must be removed to prevent cross-modulation 
ccuring on the other input at high frequencies. Both in­
uts are terminated by a nominal 400 and should be AC 
oupled to their respective signal sources. Input power to 
1e device is terminated to ground by the two decoupling 
apacitors on the reference pins. Input coupling and 
eference decoupling capacitors should be of a type suitable 
Dr use at a frequency of 1.2Hz. 

When (he device is switched to the VHF ir.put, an input 
ysteresis of 50mV is set by the internal band change 
ircuit. This improves the low frequency sinewave opera­
ion of the device. The hysteresis level may be measured 

s ~EF1-V REF2· 

VHF INPUT 

Fig.' Pin connections 

CONTROL 
IBAND CHANGE) 

INPUT 

Fig. 2 Typical application 

OC14 OG14 

TTL Q/P 

If the UHF input only is used and the device is required 
to operate with a sinewave input below 100 MHv, 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 maxi­
mum frequency. The divide by 64 output is designed 

to interface with TTL which has a common V EE (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 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 IlJs. 

The divider is clocked on low to high transitions of 
either clock input. 

185 



ELECTRICAL CHARACTERISTICS 

Supply voltage: 6.8V ± 0.35V 

Supply current: 68 mA typ., 9~ mA max~ 0 0 

Temperature range: 'B' grade 0 C to +70 C, 'M' grade -40 C to +85 C 
Clock inputs: AC coupled, self-biasing via 400[2 
Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current 

Test conditions (unless otherwise stated): 
Supply voltage: VEE = OV. Vee = +6.45V to + 7 .15V 

Clock inp~t voltage~ 400mV to 1.0VP·~ 0 

Tamb = 0 C 10 +70 C ('B' grade), -40 C to +85 C ('M' grade) 

Characteristic Type 
Min. 

UHF clock input 

Max. input frequency SP8752 
SP8751 
SP8750 

Min. input frequency All 
Min. slew rate for square wave input All 

VH F clock input 

Max. input frequency 
Min. input frequency 

Band change input 

High level 
Low level 
Low level input current 
Max. clamp current 

Output 

High level 
Low level 

Supply current 

SAMPLING SCOPE 
501\ lIP 

= 

~ 
SAMPLING 

SCOPE 
SOn lIP 

o .O·4V 

All 

All 

All 
All 

All 

All 

SAMPLItG 
fH=J-i:r===:::::-= SCOPE 

501l lIP 

* Only one generator should be connected to either the VHF 
or UHF inputs. The input not in use may be left open circuit. 
All capacitors are 1 nF unless otherwise stated. 

Fig. 3 AC test circuit 
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1.2 
1.1 
1.0 

2.5 

-3 

2.5 

Value 
Units Conditions 

Typ. Max. 

GHz 600mV Pop input 
GHz 600mV Pop input 
GHz 400mV pop input 

100 MHz 600mV pop sinewave input 
200 v//J.s 

1.0 GHz 

30 50 MHz 600mV Pop sinewave input 

V 
0.4 V 
0.8 mA at O.4V 

mA at approx. -O.7V 

3.5 4.5 V 
0.4 V 5mA current sink 

68 90 mA Vce = 6.8V 

+6·aV 

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

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

Fig. 4 Application circuit 



TTlO/P 

Capacitors are 1 nf unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired. 

For 50 mV hysteresis R 1 = 36k.Q R2 = 00 

For 100 mV hysteresis R1 = 18k.Q R2 = 18k.Q 

Fig. 5 Wideband operation 
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.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

1641 Kaiser Avenue, Irvine, CA 92714 

SP8755A & B 
1200 MHz + 64 PRESCALER 

FEATURES 

• DC to 1200MHz [8 7 P Vu 

• -55UC to +1250 C temperature range [ 9 6 P Vu 

• TTL compatible output 
UHF INPUT [ to 5 D 

11 , OUTPUT 

QUICK REFERENCE DATA REF.l [ 12 3 

• Supply voltage 5V ±0-25V 

• Power consumption 270mW typ_ (no load) 

REF.1[ 13 2 P Vee 

[~bVcc 

Fig.' Pin connections 
ABSOLUTE MAXIMUM RATINGS 

Power supply voltage V CC - VEE OV to +10V 

Input voltage, clock inputs 25V pop 

Output current +30 mA to -30 mA 

Operating junction temperature +1500 C 

Storage Temperature -550 C to +1500 C 

OPERATING NOTES ;;;, 

The Input is terminated by a nominal 400n and 
should be AC coupled to the signal source. Input power 
to the device is terminated to ground by the decoupling 
capacitor on the -teference pin. Input coupling 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 the output wiil change whtm the 
clock input chanaes from a low to a high level. 

The deVice may 01:1 opl:1nnea oown to very lOW 
frequencies if a square wave input is applied with an edge 
speed of greater than 200V /p.s. 
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Fig. 2 Typical application 
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LECTRICAL CHARACTERISTICS 
ist conditions (unless otherwise stated): 

Supply voltage V cc 

Input signal amplitude 

4.75V to 5.25V 

400mV to 1.0V (f < 1 GHz) 

600mV to 1.2V (1GHz",""f< 1.2GHz) 

Ambient temperature -300 e to +700 e (SP8755B) 
-550 e to +1250e (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) 

SANPlIHG SCOPE 
SO" I/P 

;f 
OAMPLING 
SCOPE 
5On.1IP 

o .o·,v 

Value 

Min. Typ. 

54 

1200 

2.5 

"Only one generator should be connected to either the VHF 
or UHF inputs. The input not in use may be left open circuit. 
All capacitors are 1 nF unless otherwise stated. 

Fig_ 3 AC Test Circuit 

Max_ 

75 

100 

200 

4.5 

0.4 

Units Conditions 

mA 

MHz 600mV pk-pk sine wave input 

MHz 

V//-LS 

V 

V 

Vcc = 5.0V 

5mA current into pin 4 

CONTROL 
INPUr 

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

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

Fig. 4 Application Circuit 

TTLO/P 

Capacitors are 1 nf unless otherwise stated. Values should be 
increased if operation below 10 MHz is desired. 
For 50 mV hysteresis R 1 = 36kn R2 = 00 

For 100 mV hysteresis R1 = 18kn R2 = 18kn 

Fig. 5 Wideband Operation 

189 



P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

spsnoB 
1.0GHz 

SP8770/2 

sPSOOO SERIES 
HIGH SPEED DIVIDERS 

sPsn2B 
1.2GHz 

UHF-:-256 PRESCALERS 

The SP8770/1/2 are ECl divide by 256 prescalers 
which will operate at frequencies up to 1.2 G Hz. 

The device has a typical power dissipation of 500mW 
at the nominal supply voltage of +6.8V. 

FEATURES 

Self-Biasing Clock Input • • Variable Input Hysteries Capability for 
Wide Band Operation 

• Push Pull TTL 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 decoupling capacitors should be of a 
type suitable for use at a frequency of 1 GHz. 

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

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 / jJS .. 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage IVcc-Veel 
Input voltage, clock input 
Output current 
Operating junction temperature 
Storage temperature 

190 

OVto +10V 
2.5V p-p 

+30mA to -30mA 
+150°C 

-55°C to +150°C 

;f 
SAMPLING 

SCOPE 
SOn liP 

Fig. 1 Pin Connections 

OG14 

OC14 

SAMPLIN LJ-l=l--E::r::=====-= SCOPE 
501\ liP 

All capacitors are 1 nF unless otherwise stated. 

Fig. 2 AC test circuit 



)8770/2 

.ECTRICAL CHARACTERISTICS 

Supply voltage: 6.8V ± 0.35V 
Supply current: 72mA typ .• 95mA max. 
Temperature range: O°C to + 70°C 
Clock input: AC coupled. self biasing via 400 n 

Test conditions (unless otherwise stated): 

SupPly voltage: VEE= OV.I 
Vee = +6.45Vto + 7.15V 

Clock input voltage: 400mV to 1.2V p-p 
Tamb = 25°C 

Characteristic 

Max. input frequency SP8770 
SP8772 

Min input frequency 

Min. slew rate for square wave input 

Output 
High level 
Low level 

Supply current 

Min. 

1.0 
1.2 

2.5 

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

Fig.3 Application circuit 

Value 

Typ. 

3.5 

68 

Conditions 
Max. Units 

GHz 400mV p_l. input 
GHz 600mV PT input 

200 MHz 400mV p-. sinewave input 
100 MHz 600m\[ p-;. sinewave input 
75 MHz 800mV p-j. sinewave input 

200 VilJs 

4.5 V 
0.4 V 5mA current sink 

90 mA Vec=6.8V 

TTL DIP 

Capacitors are 1 nF unless otherwise stated. Values should 
be increased if operation below 10M Hz is desired. 
For 50mV hysteresis R1 =36knR2=CIO 
For 100mV hysteresis R1 =18knR2=18kn 

Fig.4 Wideband operation 
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SP8770/2 

PACKAGE DETAILS 

Dimensions are shown thus: mm (in) 

''''C'' i 
~-~SE"''''L_ ~: 

, , 
l. LI ..... _ ...... 

OG14 OC14 
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SP8760 

P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP 8000 SERIES 
HIGH SPEED DIVIDERS 

SP8760 B&M 
GENERAL PURPOSE SYNTHESISER CIRCUIT 

The SP8760 is a multi-function device for use in 
lase-lock-loop systems. It contains a crystal oscillator 
aintaining circuit. followed by a divide-by-four stage; 
digital phase/frequency comparator; and a two­
odulus divider programmable to divide by 15 or 16. 
It may be used with a prescaler to phase-lock single 

lquency transmitters or receivers in the HF, VHF or 
HF bands. 
The addition of an MaS/CMOS programmable plus 
:ed divider will generate a complete frequency synthe­
;er. The maximum frequency requirementofthecontrol 
ivice is only 1 MHz, enabling complex functions to be 
irformed using LSI technologies. With suitable pre­
alers, the controlled frequency source may extend 
tothe IGHz region. 
The SP8760 is available in two temperature grades: 
C to + 70DC ('8' grade) and -40°C to +85°C (,M' 
ade). 

EATURES 

I 
I 
I 
I 

TIL/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 
Crystar Oscillator Stability + 5 ppm at 
4MHz. OCC to + 70 c C 
Crystal Oscillator Interfaces with SL680 for 
Very High Stability Applications 

INPUt',," ~ 
I I I I 
1 I I I 

--, I r--1 I r--1 ~ r--1: r-
L.!,...j L..!...-J L....L....J L..J........J 
I I II I I I: 
I, I I I I I I 

INPUl'S" 

t I I I I I I I 

INPUr'A 

NPUT"a 

OUlPUTt' 

¢COMPOUTPUT ·c· ~p ~COMPINPUT'A' 
~COMPOUTPUT'O' [ 2 I] b .COMPINPUT·8· 

Vee J 12P VEl 

CRYSTAL INPUT , 11 b XTAIOSC.OUTPUT 

CRYSTAL INPUT 5 10 b NO CONNECTION 

16/1, CLOCK INPUT . 9 b 161 15 OUTPUT 

NO CONNECTION [ 7 • b 16/15 CONTROL 

OC14 

Fig. 1 Pin connections 

... --~ 
""'6~TAl ~ +4 OUTPuT "'E:....9 OSC 

INPUt" 

INPUfS 

~. __ ~OUTPUT 
ClOCK~CON1ROL 

Fig. 2 SP8760 block diagram 

OG14 

OUTPUT "0 
OUTPUT'D' ---------------

Fig, 3 Phase/frequency comparator waveforms 
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SP8760 

ELECTRICAL CHARACTERISTICS 
Supply voltage 
Supply current 

5V± O. 5V 
45mA typ 

Test conditions (unless otherwise stated): 

194 

Vee =4.5Vto 5.5V 
VEE = OV 
TAMB O'C to --'-70C ('8' grade) 

-40 C to --i- 85 -C CM' grade) 

Characteristic 

Power Supply Current 
Crystal Osc. -:-4 

Crystal series capacitor 
Crystal series capacitor 
Temperature Stability 

Supply voltage stability 
External oscillator 
drive required 
Divide-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 
Control 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 rnA 

pF ·at 4MHz 
pF at10MHz 

0.2 ppm;CC at 4MHz, excluding crystal 
temperature coefficient. 

ppm/V at 4 MHz 

rnA See Fig. 8. 

rnA at 0.5V 

350 uA at Yin = 2.4V 
rnA at 0.5V 

at (Vcc - 1.15V) 
30 ns 

ns 

350 IlA at Yin = 2.4V 
-1.6 rnA at Yin = O.4V 

rnA 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 



PERATING NOTES 

The crystal oscillator is an emitter coupled circuit 
th an internal roll off capacitor to prevent oscillation 
overtone frequencies. The crystal is connected in 

ries with a capacitor between pins 4 and 5. It may be 
ed with series resonant crystals at frequencies up to 
)MHz. The stability of the crystal oscillator is better 
an ±5 p.p.m. at 4MHz over the temp range O°C to 
)OC (excluding the temperature coefficient of the 
ystal). If a higher stability is required the SL680 crystal 
dlator maintaining circuit should be used. This may 
! interfaced to the SP8760 as shown in Fig. 8. The 
vide by four has a free collector output with an internal 
5 KO resistor to Vec. 
The phase frequency comparator is an infinite pull­
range circuit which gives zero phase shift lock. The 

rcuit triggers on the 1 - 0 edge of each input and 
ves an output which is proportional to the phase 
fference between the two edges (see Fig. 3). When 
e input 'A' edge precedes the input '8' edge output 
:' will pulse to a low level while output 'D' will remain 
a permanent low level. When the input '8' edge pre­

ides the input 'A' edge, output 'D' will pulse to a high 
vel while output 'C' will remain at a permanent high 
vel. The two outputs may be used to drive a charge 
Jmp and filler as shown in Figs. 5 and 6. The output of 
e filter may be used to drive directly the varactor line 

OUTPUT 
'c' o--C:J-4--f 

Fig. 5 Low voltage charge pump and filter 

Divider clock input 

Fig. 7 Emitter follower buffer 

SP8760 

of a voltage controlled oscillator. For optimum 'noise' 
performance the output pulses from the phase detector 
must tend to zero when 'in lock'. Th·e leakage on the 
filter output must therefore be kept to ami nimum. 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 Vee. Output 
'D' 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 stanqard 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 internall.5KO 
resistor to Vce. 

Fig. 6 High voltage charge pump and filter 

5V~O.SV 

Fig. 8 5L680 to 5P8760 interface 
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.PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDERS 

SP8785B&M 1.0GHz -:- 20/22 
SP8786B&M 1.3GHz -:- 20/22 

UHF PROGRAMMABLE DIVIDERS 

The SP8785 8 & M and SP8786 8 & M are high 
speed programmable -7-20/22 counters which operate 
at input frequencies up to 1.0G Hz and 1.3G Hz 
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 
-7-20 prescaler the inverse output should be connected 
to a PE input. 

In 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 -r85°C operation (M grade) 
• Complementary outputs and control inputs 

are Eel 1 OK/ECl III compatible. 
• AC coupled clock input with wide dynamic 

range. 

OG16 

Fig. 1 Pin connections (viewed from above) 

QUICK REFERENCE DATA 

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

1.3GHz (SP8786) 
• Control loop delay time 12 ns typ with 

1.3GHz input. 

O/P 

O/P 

Fig. 2 Logic diagram 
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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 PE 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 -0 H transition from 04 or the H -0 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-:- 20/22 circuit. 

Table 1 Count sequence and control input truth table 

LECTRICAL 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· 

tatic characteristics 

Characteristic Min. 

PE input voltage VINH -.96 

VINL 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 o/p 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 
]tputs. 

vnamic 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//flS 

Propagation delay clock 
input to ou(put 2.5 flS 
Set up time .5- nS See note 4 

Release time .5 nS See note 5 

)TES: 

Correct operation is specified for Vee - VEE ~ 5.2V ± .25V 
The input threshold and output voltage levels have the same temperature coefficients as Eel 111/1 OK. 
The devices are dynamically tested using the circuit shown in Fig. 4 with input amplitudes of 400 and 1000 mVpp over the full tempera­

'e range. 
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 
nsition to ensure the "'0-20 mode is selected. 
Release time is defined as the minimum time that can elapse between a H .~ L transition of the control input and the last L ~ }I clock 

Ise transition to ensure the +22 mode is selected. 
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(a) Normal AC coupled (b) Differential clock (c) Split supply DC coupled 

Clock input interfacing 

Control device interfacing 
(d) Normal EeL 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. 3a. 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 by connecting a 10K 0 
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 / Jls 
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/ECl1 Ok 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 SP8785j6 have outputs which are compatable 
with the EeL 10k logic family. The device will drive 
1000 lines and can be used with line impedances 
down to 500 with a small loss in noise immunity. 

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

'l~ 
SOn 

,OI~ 

OUTPUT 

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

Fig. 5 -7 40/42 control loop delay time 24ns typo 

APPLICATION NOTES 

The SP8785/6 when used in a system operating at 
1.3GHz 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 frequency and increasing the 
control loop delay time. 

2. An ECl variable counter may be used to 
produce the control command. A device which 
is suitable is the 10136, in the ECl10k range. 



+---+----------+-------4- vee 

Fig. 6 -:- 80/81 control loop delay time 5fJns typo 

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

~BSOLUTE 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 
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P1essey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

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 TIL 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°Cto +70'C (SP8790B) -55'C to+125°C (SP8790A) 

The SP8790 requires supplies of OV and +5V 
±0.25V. 

CLOCK liP 

I 

Fig. 1 Pin connections 

FEATURES 

• U.ltra -Low Power: 40mW 
• Full Military Temperature Range 

SP8790 

eM8 

• I/P and O/P Interface Direct to CMOS/TIL 

Fig. 2 Logic diagram 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage I Vee-VEEI 
DC input vqltage 
AC input voltage 
Output bias voltage 
Control input bias voltage 
Operating junction temperature 
Storage temp. range 

200 

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

NorE NEGATIVE GOING OIP SHOULD 
CLOCK FOLLOWING STAGE 

CMOS/TTL 
COMPATIBLE O/P 



LECTRICAL CHARACTERISTICS 

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

OC to -'-70'C (8 grade) 
Vcc=-5V=: 5% 
VEE=OV 
Clock input voltage with double complementary 
drive to CLOCK and CLaCK=300mV to 1 V p-p. 

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

Clock liP to control 
alP delay (a/P+ve going) 

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

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

Clock to control alP 
delay (alP -ve going) 

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

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

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

Static 
Control liP voltage level 
High state 3.5 
Low state 0 

autput 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 IllS 

14 ns 

28 ns 

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

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

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

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

26 ns 10kO pulldown 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 pulldown 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 rnA 
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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 alP stage. When the SP8790 is used as a controller 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 10kO pulldown is the value of the input pulldown of the SP8695 with which the SP8790 can be used. 

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

----------, 1----------

{J~---Al A:...,' Lor 'b+
sv 

~ 3·gv 

f T ~ I"J 

I 

1- : 
I L _________ _ 

Fig. 3 CMOS and TTL compatible control input 

OPERATING NOTES 

The SP8790 extends the division ratio of 2-modulus 
counters while retaining the same2-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. 

THE G'P SHOULO CLOCK THE NExT STAGE ON THE 
NEGATIVE GOIPtlG EDGE FOR MAXIMUM COt.Tkvl. LvUP T,ME 

Fig. 5 SP8790 with SP8.695 connected to give a +4014 

I / L 

CONTROL O/P {PIN 6 LOWl - CONTROL O/P IS A " IF CONTROL lIP IS A'" 

Fig. 4 SP8790 waveforms 

Fig. 6 Methods of preventing self-oscillation 

TRUTH TABLE 
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Control Input Div. Ratio With -i-10/11 
0 41 

1 40 

Max input frequency to combination=200MHz (min.). 
Power consumption of combination=120mWtyp. 
Time available to control the -:.-40/41 = (40 clock periods minus 
delays through the dividers) - 340ns (fin=100MHz). 



• Plessey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine,CA. 92714 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8792 + 80/81 
200 MHz LOW POWER TWO MODULUS PRESCALER 

SP8793 + 40/41 
200 MHz LOW POWER TWO MODULUS PRESCALER' 

GENERAL DESCRIPTION 

The SP8792/3 A&B are divider circuits that can be 
logically programmed to divide, by either 40/41 or 80/81. 

The devices are available over two temperature 
ranges, "A" variant is -550 C to +1250 C and the "B" 
variant is OOC to +700 C. 

The clock inputs can be either single or 
differentially driven and must be a.c. coupled to the 
signal source. If single driven, then the unused input must 
be decoupled to the earth plane. The device will 
self-oscillate if no input is present. To prevent this a 68K 
resistor should be connected from pins 5 or 6 to OV. This 
will reduce the sensitivity of the device by approximately 
100MV peak to peak. 

The division ratio is controlled by the control input 
which is CMOS compatible throughout the temperature 
range. The device will divide by 40 or 80 when the input 

FEATURES 
• 

• 
• 

Full temperature range operation 
"A" variant -550 C to +1250 C 
"B" variant OOC to +700 C 

Toggle frequency> 250 MHz typical 
Power dissipation 70mW typical 

QUICK REFERENCE DATA 

• Supply voltage 6.8V to 9.5V 

SIGNAL lnF 
INPUT o--J 

CONTROL INPUT 08 VCCl 
VCC2 FOR TTL OIP 2 7 DECOUPLE 

OUTPUT 3 6 CLOCK 
GROUND 4 5 CLOCK 

Fig. 1 - Pin connections 

is high and by 41 or 81 when the input is low. The input 
may be interfaced directly with CMOS. There is a free 
collector saturating output stage for interfacing with 
either TTL or CMOS. When using TTL, V CC2 must be 
connected to 5V. For use with CMOS, V CC2 should not 
be connected and the external pullup resistor (10K) to 
the CMOS supply is required. 

The devices may be used as a fixed 7 40 or 80 by 
connecting OIP to control input. 

• 
• 
• 

• 

Capacitively coupled clock input for synthesiser and 
counter applications 
ECl compatibility on the programming inputs 
True and inverse outputs availalbe with CMOS 
compatibility 

Supply current 5mA typ., 7mA max. 

V
CC2 

100nF 

________ ~_.:E 

TO 

DIVIDER 

--, 
I 
I 
I 
I 
I 

I 16K I 
L 41- - CONTRoL - - - 'OUTPUT -- - - - - - 7 -.J 
~ INPUT "ml00n 

Fig. 2 - Block Diagram 
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ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage V cc : 6.SV to 9.SV 

Input signal amplitude: 200mV to SOOmV pk·pk 
Ambient temperature: ·300C to +700C 

Characteristics 
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.S 

Control input level (low) 

Control input level (high) 4.0 

Propagation Delay, 
clock input to output 

Set up time 

Release time 

NOTES: 
1. The minimum time between a L ~ H signal input 

transition to ensure the .;. 40 or .;. SO mode is 
selected. 

ITTL U,L 

NOTES, 
1. Pin 7 is the output of the Internal Voltage Regulator 
2. Control High'" '" => 40 or 80 Control Low = '0' => 41 or 81. 

Fig. 3 - SPS792/3 Application Diagram 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (pins 2, 3 and S): 12V 
Storage temperature -SSoC to +12SoC 
Operating temperature -300 C to +700 C 

204 

Value 

Typ 

S 

40 

4 

4 

Units Conditions 
Max 

7 rnA Pin 2 open circuit 

MHz 

20 MHz 400mV pk-pk sine wave 
input 

SO V/p.5 

O.S V 2mA current, Pin 2 open 
or linked to Pin S. 

V Vcc = 6.SV, Pins 2, S 
linked 

2.0 V .;.410r.;.Sl 

V .;. 40 or';' SO 

nS Output 1 to 0 transition 

nS See note 1. 

nS See note 2. 

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. 

PACKAGE DETAILS 

Dimensions <Ire shown thus: mm (in) 
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Plessey 
SemicOnductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8000 SERIES 
HIGH SPEED DIVIDERS 

SP8794 A&B 
+ 8 CONTROL CIRCUIT FOR 2 - MODULUS DIVIDERS 

The SP8194 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 SO 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 SPSOOO 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 
TTL. 

The SP8794 is available over three temperature ranges: 

Fig. 1 Pin connections. 

FEATURES 

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

SP8794 

eM8 

O°C to +70°C (SP8794B). -40°C to +85°C (SP8794M) and 
-55°C to +125°C (SP8794A). • Direct liP & OIP Interfacing to CMOS & TTL 

The SP8794 requires supplies of OV and +5V ± O.25V • Operates with 500MHz 7 10/11 

CONTROL OIP 
10 2· MODULUS 2 

COUNTER 

Fig. 2 Logic diagram. 

NOTE: 
NEGATIVE GOING OUTPUT SHOULD 
CLOCK FOLLOWING STAGE 

DIP 
STAGE 

CNOS/TTl 
3 COMPATIBLE 

DIP 

ABSOLUTE MAXIMUM RATINGS APPLICATION 

Power supply voltage I Vee - VEE I 
DC input voltage 
AC input voltage 
Output bias voltage 
Control input bias voltage 
Operating juntion temperature 
Storage temp. range 

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

Frequency Synthesisers 
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SP8794 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb: 'A' grade -55°C to +125°C 
'S' grade O°C to +70°C 

VCC = +5V ±5% 

VEE = OV 
Clock input voltage with double complementary drive 
to CLOCK and CLOCK = 300m V to lV POp. 

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 (OIP -ve going) 
Clock to O/P delay (alP +ve going) 
Control liP to control O/P delay (OIP -v~ going) 
Control liP to control O/P delay (OIP +ve goipg) 
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 (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) 

',tatic 

Control liP voltage lever 
High state 3.5 
Low state 0 

Output voltage level 

VOL 
Va 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 presealer (see note 1) 
MHz SP8794 controlling a 2-modulus 

divider (see note 1) 
20 MHz See note 2 

Hz Slew rate> 50V IllS 
18 ns 
32 ns 
20 ns 10kn pulldown on O/P, see note 5 
10 ns 10kn pulldown on O/P, see note 5 
12 ns 4.3kn pulldown on O/P, see note 6 
9 ns 4.3kn pulldown on O/P, see note 6 
30 ns 10kn pulldown on O/P, see note 5 
16 ns 10kn pulldown on O/P, see note 5 
21 ns 4.3kn pulldown on O/P, see note 6 
16 ns 4.3kn 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 kn 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 Okn pulldown is the value of the input pulldown of the SP8695. with which the SP8794 can be used. 
6. The 4.3kn pulldown is the value of the input pulldown of all the SP8640 series + 10/11 devices. the SP8740 & SP8745 + 6/6. the SP8741 

& SP8746 + 617 and the SP8743 + 8/9. with which the SP8794 can be used. 
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Fig. 3 CMOS and TTL compatible controll/P. 

CONTROL DIP J 
(PIN 6 LOW) 

CONTROL OIP 15 A "," IF CONTROL lIP 15 A"" 

Fig.4 SP8794 waveforms 

~PPLICATION NOTES 

The SP8794 extends the division ratio of 2·modulus 
:ounters while retaining the same 2·modulus resolution. A 
typical application to give a ..;- 80/81 function is shown in 
Fig. 5. In this basic form, however, the devices will 
;elf-oscillate if no input signal source is present, This may 
00 prevented by using one of the arrangements shown in 
Fig. 6. 

"OTE THE QlP SHOULO CL(\C~ THE .. EXT STAGE 0" THE 
NEGU1VEGOI"GEOGEFORI<oIAXII<oIUI<oICQNTROlLOQPIlI<oIE 

"ig. 5 SP8794 with SP8695 connected to give a low power";- 80181 

SP8794 

TRUTH TABLE 

Controll/P Div. Ratio with + 10/11 

0 81 

1 80 

Max input frequency to combination ~ 200MHz (min.). 
Power consumption of combination ~ 120mWtyp. 
Time available to control the";- 80/81 
~ 80 clock periods mjnus delays through dividers 
==740ns (fin ~ 100MHz) 

~
~~".,.#,,".,,,.,, ... PE, 011' OIP 

CLOCW DIP CLOCK CoP §IGNAL SP8695 SP8794 
SOURCE 68. 8' .... S 0iP UoCii 

"> 
~EE ~EE 

Fig. 6 Methods of preventing self-oscillation. 
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·PLESSEY SP8000 SERIES 
SEMICONDUCTORS HIGH SPEED DIVIDER 

1641 Kaiser Avenue, Irvine, CA 92714 

SP8901 
1GHz+512 

The SP8901 is a four modulus +512 operating at 
frequencies up to 1 GHz. The device has a typical power 
dissipation of 500mW, and operates over the temperature 
range -300 C to 70°C. The SP8901 has been designed to 
interface with the NJ8911 and NJ8916 to produce a 16 
bit binary programmed frequency synthesiser but can also 
be interfaced with standard programmable divider to 
produce a wide range of general purpose synthesisers. 

FEATURES 
• Self Biasing Clock Inputs 

• Current Limited TTL/MaS Compatible Inputs 

• TIL/MaS Compatible Control Inputs 

• r 5V Supply 

• Variable Input Hysterisis Capability 
For Wide Band Operation 

Control A Control B 

Fig. 2-1.ogic Diagram 

Control A Control B 

1 1 

0 1 

1 0 

0 0 

FIg. 3 - Table of DIvIde RatIos 
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Ratio 

512 

510 

480 

478 

VCC1 VCC3 

VCC2 

alP liP 

CTA 

CTB liP REF 

VEE2 liP REF 

VEE1 

Fig. 1 - Pin Configuration 

APPLICATIONS 
• Mobile Radio 

• Scanning Radio Receivers 

• Microprocessor Controlled Frequency Synthesis 

ABSOLUTE MAXIMUM RATINGS 
Power Supply voltage (VCC - VEE) 8V 

Input voltage, Clock inputs 2.5V peak to peak 

Control inputs -0.5V to 8V 

Operating Junction temperature +150oC 

Storage temperature -550 C to 1500 C 

I~ 

:L 
~~ 

-2 -32 

Control Delay Time ;0 I 

Fig. 4 



ELECTRICAL CHARACTERISTICS 

rest conditions (unless otherwise stated) 

Supply Voltage: VCC +5.0V±0.2SV VEE: OV 

Tamb : -300 C to +700 C 

Clock Input: 400mV to 1.0V peak to peak 

DYNAMIC CHARACTERISTICS 

Characteristic 
Min 

Max. Input frequency 900 

Max. Input frequency 1.0 

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 

OPERATING NOTES -

The circuit is configured as two 715/16 counters 
which are clocked via a front end72 counter as shown in 
figure 2. The circuit will divide by 512 when the control 
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. 
Figure 3 shows the division ratio table. 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 figure 4. 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 SP890l). 

The clock input should be correctly terminated and 
all input coupling and decoupling capacitors should be of 
a type suitable for operation at 1GHz. 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!ps. The low frequency sinewave operation of the 
device can be improved by adding hysterisis to the 

Value 

Typ 

40 

2 

5 

Max 
Units 'Conditions 

MHz VCC3'" 5V 

See Fig. 5. 

GHz VHS = +12v 
R3 = 120D. 
See Fig. 5. 

100 MHz 600mV POp 

200 V/p.S 

60 nsec 

nsec 

nsec 

reference inputs. This can be carried out externally as 
shown in figure 5 and can be measured as Vrefl - Vref2. 
Care must be taken' when applying hysterisis as large 
values of hysterisis will degrade the input sensitivity at 
maximum frequency. A maximum value of 50mV 
(Rl = 32KD) should not be exceeded. 

The output is TTL or MOS compatable and is 
current limited at 3 mAsink in the low state and 5ma 
source in the high state. The modulus control inputs have 
a 5kD. 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 72, and determines the maximum frequency of 
the device. With V CC3 connected to the 5v supply the 

circuit will operate up to 900MHz. The high frequency 
limit may be increased to 1 GHz by connecting V CC3 via 

a resistor to a supply greater than 10v as shown in Fig. 6. 
The resistor value is given by: R3 = [(VHS (MIN) 

-7)/25, ) KD.. 
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Sampling Scope 
50n I/P 

Fig. 5 - Test Circuit 

STATIC CHARACTERISTICS 

Characteristics 

Logic '1' Output Voltage 

Output short circuit current 

Logic '0' output voltage 

Supply Current 

Control inputs: 

Min. Input high level 

Max. input low level 

Low level input current 

NOTE 1: 

Min 

3.5 

2.5 

1.3V 

"Absolute Maximum Ratings" are those values 
beyond which the safety of the device cannot be 
guaranteed. They are not meant to imply that the device 
should be operated at these limits. The table "Electrical 
Characteristics" provides conditions for actual device 
operation. 

NOTE 2: 
--unless otherwise stated, tests are carried out at 

T amb = +25
0

C. 

210 

Value 
Typ 

100 

0.8 

Max 

10 

0.5 

135 

2.3 

1.2 

NOTE 3: 

)
CONTRQL 
INPUT 

[}--___ OUTPUT 

R3 = [(VHS(min) . 7)/25] Kn 
e.g., VHS ' 12v ± 2v. 

R3 = 120n 

Fig. 6. - Application Circuit 

Units Conditions 

V 

V 1ma source 

rnA 

V 2mA sink 

rnA 

V 

V 

rnA Vin = 0.5V 

All currents into device pins shown as positive, out 
of device pins negative, all voltage referenced to ground 
unless otherwise noted. All values shown as max or min 
on absolute value basis. 



• P1essey 
Semiconductors 
1641 Kaiser Avenue, 
Irvine, CA. 92714 

SP8000 SERIES 
HIGH SPEED DIVDERS 

SP8906 
500 MHz+256 

The SP8906 is a four modulus 7256 operating at 
frequencies up to 500MHz. The device has a typical 
power dissipation of. 400mW, and operates over the 
temperature range ·30oC to 70oC. The SP8906 has been 
designed to interface with the NJ8911 and NJ8916 to 
produce a 16 bit binary programmed frequency synthe­
,iser, but can also be interfaced with standard 
programmable dividers to produce a wide range of general 
purpose synthesisers. 

FEATURES 

Self Biasing Clock Inputs 
Current Limited TTL/MOS Compatible Inputs 
TTL/MOS Compatible Control Inputs 
5V Supply 

APPLICATIONS 

• Mobile Radio 

VCC1 n/e 

VCC2 n/e 

alP lIP 

CTA n/e 

CTB TiP 
V EE2 n/e 

VEE 1 n/e 

Fig. 1 Pin Configuration 

ABSOLUTE MAXIMUM RATINGS 

Power Supply voltage (VCC - VEE) 8V 
Scanning Radio Receivers Input voltage, Clock inputs 2.5V peak to peak 

• Microprocessor Controlled Frequency Synthesis 

Control A Control B 

Fig. 2 Logic Diagram 

-----,1-____ --' 

Control inputs -O.5V to 8V 
Operating Junction temperature 
Storage temperature 

Control A 

1 

0 

1 

0 

+150oC 
-550 C to 1500 C 

Control B Ratio 

1 256 

1 255 

0 240 

0 239 

Fig. 3. Table of Divide Ratios 

~1iE=( ~~~ 
~1(~------C-o-nt-r-o-1 _D_el_aY~T_i_m_e ________ ~~-1 -16 

Fig. 4. Output Waveform 
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ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise 

Supply Voltage: Vee +s.ov ±0.2SV VEE: OV 

Tamb : -300 c to +700 C 

Clock Input: 400mV to 1.0V peak to peak 

STATIC CHARACTERISTICS 

Characteristics 

Logic '1' Output Voltage 

Output short circuit current 

Logic '0' output voltage 

Supply Current 

Control inputs: 
Min. Input high level 

Max. Input low level 

Low level input current 

NOTE 1: 

Value 

Min Typ 

3.S 
2.S 

75 

1.3v 

0.8 

Units Conditions 
Max 

V 
V 1 mA source 

10 mA 

0.5 V 2mA sink 

100 rnA 

2.3 V 

V 

1.2 mA Vin=0.5V 

"Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be 
guaranteed. They are not meant to imply that the "device should be operated at these limits. The table "Electrical 
Characteristics" provides conditions for actual device operation. 

NOTE 2: 

Unless otherwise stated, tests are carried out at T amb = +250 C. 

NOTE 3: 
All currents into device pins shown as positive, out of device pins negative, all voltage referenced to ground 

unless otherwise noted. All values shown as max or min on absolute value basis. 

DYNAMIC CHARACTERISTICS 

Characteristics 
Value 

Units Conditions 
Min Typ Max 

Max. input frequency 500 MHz VCC =5V 

Min. Input frequency 
See Fig. 5 

with sine wave input 10 20 MHz 600mV Pop 

Min. slew rate of square SO V//lS 
wave input 

Clock to output delay 40 60 nsec 

Control setup and 
release time: 

Control A Input 2 nsec 

Control B Input S nsec 
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)PERATING NOTES 

The circuit is configured as two -=-15/16 counters 
Ihich are clocked via a front end amplifier as shown in 
igure 2. The circuit will divide by 256 when the control 
lputs are left open circuit or both inputs are at logic '1 '. 
'he control A and B pins control the minus 1 and 16 
ounters respectively, when a logic '0' signal is applied 
igure 3 shows the division ratio table. The minus 1 
ounts of the control A occur before the negative going 
utput edge, whereas the minus 16 counts occur after the 
~gative going edge as shown in figure 4. The maximum 
)ssible control delay is obtained by clocking the control 
~vice on the negative going edge of the SP8906, and is 
lual to 240 clock input periods (minus the internal 
llays in the SP8906). 
n the negative going edge of the SP8906, and is equal to 
40 clock input periods (minus the internal delays in the 
P8906). 

20 

+ 
SAMPLING SCOPE 

50nl/P 

The clock input should be correctfy 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 50 V Ills. If the input to the device is I ikely to be 

interrupted the device will tend to self oscillate at an 
output frequency of 2MHz. This can be prevented by the 
addition of R1 = 120Kn but will cause a loss of input 
sensitivity. (See Figure 6.) 

The output is TTL or MOS compatable and .is 
current limited at 3mo sink in the low state and 5ma 
source in the high state. The modulus control inputs have 
a 5kn pull up resistor and can interface to open 
collector, open drain circuits or standard TTL outputs. 
There are separate supply lines for the output (VCC2, 

VEE2) to reduce both input to output and output to 
input coupling. 

OV 

SAMPLING 
SCOPE 50.11 liP 

Fig. 5 - Test Circuit 

R1 

INPUT 
--jl----'---{] 

OV 

} 
CONTROL 

0---- INPUT 

0-----;_ OUTPUT 

D--I----<l 5v + O.lIlF 

Fig. 6. Application Circuit 
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.PLESSEY CB CIRCUITS 
SEMICONDUCTORS 

PROVISIONAL DATA 

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: 
SP8921, SP8922 and SP8923. 

The devices are designed for use in pairs. SP8922 
and SP8921 incorporate all the functions for a 
synthesised local oscillator with binary-coded channel 
entry; the SP8923/21 pair offering similar facilities but 
with BCD channel entry. 

FEATURES 

• • 
• • 
• • • 
• 
• • • 

Low External Component Count 
Binary (SP8922) or BCD (SP8923) 
Channel Setting 
Internal Pulldowns on Channell/Ps 
Integral 10.24MHz Crystal Oscillator with 
Buffered O/P 
1 O.695M Hz I F 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 SP8922 and SP8923 con­
tain a preamplifier followed by a fixed divide by four 
prescaler. The amplifier input will accept a signal at a 
frequency up to 30M Hz. 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 SP8922, these 
seven bits are programmed from the six binary inputs, 
as shown in Table 1, plus the 5kHz program input. 

The SP8923 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. 
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R/T11/P I 

RECI/P J 

ClO/P , 

-:-NO/P 5 

VCQI/P 7 

R/T11/P 1 

RECI/P 3 

ClO/P 4 

-;-NO/P , 

VCOI/P 7 

1b :kHZIIP} 

B PROGRAM 
INPUTS 

A 

C 

E 

, ~} PROGRAM 
INPUTS 

E 

F 

G 

OG16 

9 EMERGENCYCHANNElSElECTOIP L-__ --I"" 

Fig. 1 Pin connections (top view) 

A receive/transmit (R/T) input is provided on both 
SP8922 and SP8923 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 SP8922 and SP8923, which in turn accept a recog­
nition signal from the SP8921. 

Pin 9 on the SP8923 is an Emergency Channel Select 
output, which gives a low output wheneverlchannel 9, 



Dr 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, 
3213 fixed divider, and a digital phase/frequency com­
parator. The six bits of the programmable counter have 
3 fixed preset code which, combined with the variable 
~ode of the SP8922 or SP8923, give the total count re­
~uired to select the 40 citizens' band frequencies. The 
R/T input to the SP8921 gives an offset in the program­
nable count of minus 2048 (corresponding to -10.24 
VlHz) when in the receive mode. 

LOCK 
OIP 

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 
through10.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. 

VEE ()-<O---------------------t----' 

LOCK 
OIP 

FROM veo 

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

VEE ()-;O------------------t---' 

FROM veo 

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

Vee 
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ELECTRICAL CHARACTERISTICS 

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

T A = -30°C to + 70°C 

Characteristic Min. 

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

Outputs (except 10.24MHz alP and 
phase comparator C and D alPs) 
Low 
High Vcc-0.5 

10.24MHz alP 600 

Phase compo C alP 
Leakage alP high 
alP low 

Phase compo D alP 
Leakage alP low 
alP high Vcc-1.2 

Power supply 
Vee +4.75 
lee SP8921 

SP8922 
SP8923 

NOTES 

Value 

Typ. Max. Units Conditions 

0.5 V 
Vcc V 
1.0 Vp-p AC-coupled 

50 MHz 

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

800 mVp-p 

50 IlA 
0.5 V 5mA sink 

50 IlA 
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 VCO lIP) have internal 
10k 0 pull down resistors to VEE. SP8922. SP8923 pin 6 is the VCO lIP reference; this pin may be left open circuit. or decoupled to VEE to 
improve lIP sensitivity. 
2. Outputs have an internal 5k 0 pull up resistor to Vee. Lock output (SP8921 pin 8) has an internal 10k 0 pull up resistor to Vee. 
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CHANNEL { 
SELECT 

10·240 MHz 
XTAL 

~ 
TRANSMIT CHAIN 

• SEE FIGS 7 THROUGH 10 

Fig. 4 Double conversion transceiver 



:::hannel Input Code Output frequency 
No. FEDCBA with R/T = 0 (MHz) 

1 000 1 1 1 26.965 
2 001000 26.975 
3 001 00 1 26.985 
4 001 0" 1 27.005 
5 001 1 0 0 27.015 
6 001 1 0 1 27.025 
7 001 1 1 0 27.035 
8 010000 27.055 
9 010001 27.065 
10 o 1 0 0 1 0 27.075 
11 o 1 0 0 1 1 27.085 
12 o 1 0 1 0 1 27.105 
13 010 1 1 0 27.115 
14 o 1 0 1 1 1 27.125 
15 011000 27.135 
16 01 1 0 1 0 27.155 
17 o 1 1 0 1 1 27.165 
18 01 1 1 0 0 27.175 
19 01 1 1 0 1 27.185 
20 01 1 1 1 1 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 1 00 1 1 1 27.285 
29 101000 27.295 
30 101001 27.305 
31 1 0 1 0 1 0 27.315 
32 1 0 1 0 1 1 27.325 
33 1 0 1 1 0 0 27.335 
34 1 0 1 1 0 1 27.345 
35 1 0 1 1 1 0 27.355 
36 1 0 1 1 1 1 27.365 
37 110000 27.375 
38 110001 27.385 
39 110010 27.395 
40 1 10 0 1 1 27.405 

Ible 1 SP8922/1 O/P frequencies with 10.240 crystal (0 = 
Intact open. 1 = contact closed to Vee) 

R/T1 R/T2 

0 0 
1 0 
0 1 
1 1 

Channel Input Code Output Frequency 
No. GFEDCBA with R/T = 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 
13 001 0 0 1 1 27.115 
14 0010100 27.125 
15 0010101 27.135 
16 001 0 1 1 0 27.155 
17 001 0 1 1 1 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 o 1 1 0 1 0 0 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 SP8923/1 O/P frequencies with 10.240 crystal (0 = 
contact open. 1 = contact closed to Vee) 

Offset 

0 
-455kHz 
-10.240MHz 
-10.695MHz 

Table 3 Receive/Transmit truth table 
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SP8921 CRYSTAL OSCILLATOR PERFORMANCE 

TEMPERATURE (OC) 

1/ '\ 
j 

-10 \ 
j " \ .. 

'" 0 

/ 
:; 1\ ~ 

II 
-20 

\ 
-30 

\ 
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) 

I • 
.;.NG-- B e 

PHASE 
eOMPARAT<)R 

Ik 1·25kHz G-- A 0 I 
·~t~,ro~ 

2-7., 

VEE 

1-25 kHz 

PHASE 
COMPARATOR 

Vee 

TO veo 

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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R:((YH/lo35)-I]kA 

PHASE 
COMPARATOR 

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

.-__ ---0 TO VCO 

-+_-<o_ ........ -+_VEE 

Fig. 10 Filter D. Current pump output voltage range VH-1.5V 
for VH greater than 12V 

NPUT/OUTPUT CIRCUITS (FIGS.11 THROUGH 16) 

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

10k' Sk 

~
CC 

~ .. , .. 
STANDARD OUTPUT 

Fig. 11 Standard input and output 

~
CC 

10k 

VEE 

Fig. 13 Lock detect output 

CRVSTAL 

CRYSTAL 0----+----; 

Fig. 15 Crystal oscillator inputs 

~
k 

VCO 
INPUT YREF 

REF 
INPUT 

Fig. 12 VCO input 

Ef
CC 

500 

4k 

VEE 

Fig. 1410.24 MHz output 

20p 

F=
CC 

1·8k 

VEE 

'C' 
OUTPUT 

Fig. 16 Phase/frequency comparator outputs 
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FURTHER APPLICATIONS 

Fig. 17 High stability crystal reference oscillator using SL680 

I ~ - TO MIXER LO PORT 

C ..----. TO SVNTHESISER 

~~-+--~--~~-

nh INPUT PORT 

L1 IS IDENTICAL 
TO L1 ON FIGURE 10 

Fig. 18 Voltage controlled oscillator for 27MHz CB synthesiser 

Fig. 19200 MHz general purpose binary programmed synthesiser with 25KHz resolution using SP8921/22 
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SP 9685 
ULTRA FAST COMPARATOR 
The SP 9685 is an ultra-fast comparator, and the SP 9687 is an 

Jltra-fast dual comparator, both manufactured with a high 
)eriormance bipolar process which makes possible very short 
)ropagation delays 2.2 nS typ .1 2.7 nS typo respectively. The 
:ircuits have differential inputs and complementary outputs fully 
:ompatible with Eel logic levels. The output currents capability 
Ire adequate for driving 50 ohm terminated transmission lines. 
rhe high resolution available makes the devices ideally suited to 
malogue-to-digital signal processing applications. 

With the SP 9685 a latch function is provided to allow the 
:omparator to be used in a sample-hold mode. When the latch 
mabie input is Eel high, the comparator functions normally. 
Nhen the latch enable is driven low, the outputs are forced to an 
mambiguous ECl logic state dependent on the input conditions 
It the time of the latch input transition. If the latch function is not 
Jsed the latch enable may be connected to ground . 
. With the SP 9687 a latch function is provided to allow the 

:omparator to operate in the follow-hold or sample-hold mode. 
rhe latch function inputs are intended to be driven from the 
:omplementary outputs of a standard ECl gate. If IT is high, and 
I is low, the comparator function is in operation. When IT is 
jriven low and IT high, the outputs are locked into the logical 
Itates at the time of arrival of the latch signal. If the latch function 
s not used, IT Must be connected to ground. 

Both devices are compatible with the AM 6851 AM 687 
espectively but operate from conventional + 5V and- 5.2V rails. 

:EATURES 

• Propagation Delay 2.2 ns typ/2.7 ns typ 
respectively. 

• l!'ltch Set-up Time 1 ns max./0.5 ns typ 
• Complementary ECl Outputs 
• 500 Line Driving Capability 
• Excellent Common Mode Rejection 
• Pin Compatible with AM 685/687 but faster 

lUICK REFERENCE DATA 

• Supply voltages +5V, -5.2V 
• Operating tempurature range 

-30oC to +850 C 

~BSOLUTE MAXIMl,JM RATINGS 

Positive supply voltage 
Negative supply voltage 
Output current 
Input voltage 
Differential input voltage 
Power dissipation 
Storage 
Lead temperature (soldering 60 sec) 

6V 
-6V 

30mA 
±5V 
±5V 

500mW 
-55° to 150°C 

300° 

:LECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
TAMB =25°C 
Vcc~c +5.0VL.25V 
VEE ~5.2V J .25V 
RL C~ 50 0 

SP9000 SERIES 
DATA CONVERSION PRODUCTS 

SP 9687 
ULTRA FAST DUAL COMPARATOR 

GROUNOI 

CM10 

OC16 

OG16 

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

Fig. 1 Pin connections 

PIN DIAGRAM 

OOUTPUT 1 _.'-"',--- 16 o OUTPUT 

aOUTPUT 2 15 a OUTPUT 

GND 3 14 GND 

LE 4 ~ V\ 13 LE 

LE5 r- ,:..:; liCE 
-VE 6 11 +VE 

-INPUT 7 10 -INPUT 

+INPUT 8 - '-- 9 +INPUT 

Fig.1A 

NONINVERlINGW-_~. a~~ 

"1NVERTING _ a OUTPUT 
INPUT 

Rl Rl 

LA1CH [NABLE VT 

The outputs are open emitters. therefore external pulldown 
resistors are required. These resistors may be in the range 
of 50-2000 connected to -2.0Vor 200-20000 connected 
to -5.2V 

Fig 2 Functional diagram 
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Value 

Characteristic Type Min. Typ. Max. Units Conditions 

Input offset voltage Both -5 +5 mV Rs 100 ohms 
Input bias current Both 10 20 uA 
Input offset current Both 5 uA 
Supply Currents Icc SP 9685 19 23 mA 

lEE 23 34 mA 
SP 9687 30 mA 

54 mA 
Total Power Dissipation SP 9685 210 300 mW 

SP 9687 430 mW Nominal Conditions 
Min. Latch Set·up Time SP 9685 0.5 1 ns 

SP 9687 0.5 ns 
Input to Q Output Delay SP 9685 2.2 3 ns 

SP 9687 2.7 4 ns 
Input to Q Output Delay SP 9685 2.2 3 ns 

SP 9687 2.7 4 ns 100 mV pulse 
Latch to Q delay SP 9685 2.5 3 ns 10 mV Overdrive 

SP 9687 2.7 4 ns 
Latch to Q delay SP 9685 2.5 3 ns 

SP 9687 2.7 4 ns 
Min. latch pulse width Both 2 3 ns 
Min. hold time Both 1 ns 
Common Mode Range Both -2.5 +2.5 V 
Input Capacitance Both 3 pF 
Input Resistance Both 60 K ohms 
Output Logic Levels 

Output High Both -.96 -.81 V At Nominal Supply 
Output Low Both -1.85 -1.65 V Voltages. 

Common Mode Rejection Both 80 dB See Fig. 4 
Ratio 

Supply Voltage Rejection 
Ratio Both 60 dB 

LATCH ---(:P:'--~ ---- --------A --------- ---SO". 

DI~~~;~~:::l ---~'~--tO-mmm=--m-m---_." 
~=J r-·-'~~Il, 

Q ---------------------+F----------~ t --------j -----jr-_-_-_-_-_-_-_-_-_ so .,. 

, ----------t------~---------~-----~--------
Fig. 3 TIming diagram 

OPERATING NOTES 

Timing diagram 

The timing diagram, Figure 3, shows in graphic form 
a sequence of events in the SP9685. It shou:d not be 
interpreted as 'typical' in that several parameters are 
multi-valued and the worst case conditions are 
illustrated. The top line shows two latch enable pulses, 
high for 'compare', and low for latch. The first pulse 
is used to highlight the 'compare' function. where part 
of the input action takes ptace in the compare mode. 
The leading edge of the input signal. here illustrated as 
a large amplitude, small overdrive pulse, switches 
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the comparator over after a time tpd. Output Q and 0 
transitions are essentially similar in timing. The inpul 
signal must occur at a time ts before the latch falling 
edge, and must be maintained for a time th after thE 
latch falling edge, in order to be acquired. After th, thE 
output ignores the input status until the latch is again 
strobed. A minimum latch pulse with tpw(E) is required 
for the strobe operation, and the output transitiom 
occur after a time tpd(E). 
Definition of terms 
Vos Input offset voltage - The potential differenCE 

required between the input terminals to obtain 
zero output potential difference. 

los Input offset current - The difference betweer 



the currents into the inputs when there is 
zero potential difference between the outputs. 

IB Input bias currents - The average of the two input 
currents. IB is a chip design trade-off parameter; 
externally, it is desirable to have IB as low as possible, 
while internally, circuit performance requirements 
demand higher lB. 

RIN Input resistance - The resistance looking into either 
input with the other grounded. 

CIN Input capacitance - The capacitance looking into either 
input pin with the other grounded. . 

Switching terms (refer to Fig. 3) 
tpd+ Input to output high delay - The propagation 

delay measured from the time the input signal 
crosses the input offset voltage to the 50% 
point of an output lOW to HIGH transition. 

tpd- Input to output low delay - The propagation 
delay measured from the time the input signal 
crosses the input offset voltage to the 50% 
point of an output HIGH to lOW transition. 

tpd HE) latch enable to output high delay - The 
propagation delay measured from the 50% 
point of the latch enable signal lOW to HIGH 
transition to the 50% point of an output lOW 
to HIGH transition. 

tpd-(E) Latch enable to output low delay - The 
propagation delay measured from the 50% 
point of the latch enable signal lOW to HIGH 
transistion to the 50% point of an output 
HIGH to LOW transition. 

ts Minimum set-up time - The minimum time 
before the negative transition of the latch 
enable signal that an input signal change must 
be present i.n order to be acquired and held at 
the outputs. 

th The minimum time after the negative transition 
of the latch enable signal that the input signal 
must remain unchanged in order to be acquired 
and held at the outputs. 

tpw(E) Minimum latch enable pulse width - The 
minimum time that the latch enable signal 
must be HIGH in order to acquire and hold an 
input signal change. 

VCM Input voltage range - The range of input 
voltages for which the offset and propagation 
delay specifications are valid. 

CMRR Common mode rejection ratio - The ratio of 
the input voltage range to the peak-to-peak 
change in input offset voltage over this range. 

Latched and unlatched gain 
The gain of a high speed, high gain comparator is 

difficult to measure, because of input noise and the 
possibility of oscillations when in the linear region. 
For a full ECL output level swing, the unlatched input 
shift required is approximately 1 mV. In the latched 
mode, the feedback action in effect enhances the 
gain and the limitation in the noise/oscillation level; 
under these conditions the usable resolution is 1 OO~V, 
although this is only achieved by careful circuit :design 
and layout. 
Interconnection techniques 

High speed components in general need special precautions in 
circuit board design to achieve optimum system performance. 
The SP 9685/SP9687, with around 50 dB gain dt 200MHz, should 
be provided with a ground plane having a low inductance ground 
return. All lead lengths should be as short as possible, and RF 
decoupling capacitors should be mounted close to the supply 
pins. In most applications, it will be found to be necessary to 

solder the device directly into the circuit board. The output lines 
should be designed as microstrip transmission lines backed by 
the ground plane with a characteristic impedance between 500 
and 150 O. Terminations to -2V, or Thevenin equivalents, 
should be used. 

Measurement of propagation and latch delays 
A simple test circuit is shOVlin in Figure 4. The 

operating sequence is: 
1. Power up and apply input and latch signals. 

Input 100mV square wave, latch ECl levels. 
Connect monitoring scope(s). 

2. Select 'offset null'. 
3. Adjust offset null potentiometer for an output 

which switches evenly between states on clock 
pulses. 

4. Measure input/output and latch/output delays at 
5mV offset, 10mV offset and 25mV offset. 

--
z 
:c 
t.::> lO 

20 

0 

l' 

"'-'1--........ c::=r-@ TO IOn 
MEASURING 

.E--~-+-c::::r~@ I"l£~ 

Elf(TRI(AL LENGTHS 

ll,l2·l3 

Fig. 4 SP9685/9687 test circuit 
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Fig. 5 Open loop gain as a function of frequency 
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Fig. 10 Set-up time as a function of input overdrive 
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Fig. 11 Propagation delay, input to output as a 
function at temperature 



TEMPERATURE 1°C) 

Fig 12 Propagation delav. latch to output as a function of 
. temperature 

TEMPERATURE 1°C) 

Fig. 14 Input bias currents as a function of temperature 
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Fig. 16 Output levels as a function of temperature 
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Fig. 13 Output rise and fall times as a function of temperature 
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Fig. 15 5 upplV current as a function of temperature 
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APLESSEY 
.. SemIconductors 

SP9000 SERIES 
DATA CONVERSION PRODUCTS 

SP9750 
HIGH SPEED COMPARATOR 

The SP9750 is a high speed comparator with a latch 
circuit and other facilities intended for use in the con­
struction of fast A-D converter systems. The speed 
capability of the device is compatible with conversion 
rates of up to 100 Mega-samples per second. Input and 
output logic levels are ECl compatible. 

FEATURES 

• Latch Set-up Time 2ns Max. 
• Max. Input Offset Voltage 5mV 
• Propagation Delay 3ns (Typ.) 
• ECL Compatible 
• Comparator Output Gating 
• Wired OR Decoding for 4 Bits 
• Current Output Settling to 0.2% in 8ns 

ABSOLUTE MAXIMUM RATINGS 

Positive supply voltage +5.5V 
Negative supply voltage -5.5V 
Reference supply voltage -S.5V 
Reference current output 15 mA 
Input voltage -!":4V 
Differential input voltage -±:6V 
Power dissi'pation 500 mW 
Operating temperature range -30°C to +S5°C 
Storage temperature range -65°C to +150°C 
lead temperature (soldering 30 sec) 

300°C 
logic input voltages to gate and latch VEE to 0 

LATCH LATCH 
INPUT 

COMPARE 

SI(jNAL ----'""T"----. 
INPUT 

tpd (Qol 

no OUTPUT --------f------"\ 

10 OUTPUT --------f------"\ 

tpdUOI 

Fig. 3 Timing di.gr.m SP9750 

V~II~PV1" 
-S.2V 1~ P Vee 

LATCH 1 14P OVlOGIC 

Do 4 np GATE lIP 

01 " 1/ po, 
Ql h II pO. 

OV ANALOGUE 10 P -SV., 

IG a lPRul 

Fig. 1 Pin connections 

'-v----' 
OECODED 
OUjlTAt 
OuTPUT 

Fig. 2 Bloc.k diagram of SP9750 

DEFINITION OF TERMS 

DG18 

OUTPUT 
cuRRENT 

.. Minimum set UP time - the mini",um time 
before the Iltch positive edge thlt the input 
mU$! be in • given stlte for Icquisition to r.k,. 
piece. 

tit Minimum hotel time - the minimum time ,fttt 
the latch positive edge th.t the inPUt /nUlt 
rem,in in one ltate for ~uisition to tlke 
place 

- 50% II. Minimum Iltch enable pul .. width - the 
minimum time for which the Iltc:h must 
remain low for .cquisition to take pI.ce 
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ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
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TAMB = +25°C 
Vce = +5V ±0.25V 
VEE = -5.2V ±0.25V 
VREF = -8V 

t::haracteristic 

Input offset voltage 
Input bias current 
Input offset current 
Supply currents Vee 

VEE 
VREF 

Total power dissipation 
Analogue O/P current 'on' 
Analogue O/P current 'off' 
Precision current stability 
Min. latch set-up time (ts ) 

Input to 0 0 O/P delay (tpd (00» 

Input to 10 delay (tpd (10» 
Delay gate input to 01-4 high 
Delay gate input to 01-4 low 
Latch to 10 (tpd (Llo» 

between 50% points 
to 1 % settling 
to 0.2% settling 

Min. hold time th 
Min. latch pulse width (tL) 
Common mode range 
Diff. mode range 
Node capacitance 10 
Node capacitance analogue input 
Input resistance 
Output logic levels 

Logic '1' 
Logic '0' 

II 

Min. 

-5 

-2.5V 

60 

-.98 
-1.85 

""GATE 
\",V)HON 

Value 

Typ. 

16 
35 
14 
390 
5 

·20 

3 

3 
1.5 
1.5 

3 
4 
8 
1 
2 

3.5 

-IV 

Max. 

+5 
25 
5 
20 
42 
18 
470 

5 

2 
4.5 

4.5 
2.5 
2.5 

4.5 
8 
12 

+2.5V 
5 

3 

-0.78 
-1.6 

Fig. 4 Test circuit 

Units Conditions 

mV 
jJA 
jJA 
mA 
mA 
mA 
mW 
mA See operating note 1 
jJA +5Von pin 8 
ppmrC Also depends on REXT 
ns See operating note 2 
ns 

~ 
VIN = 100 mV, 25 mV 
over drive, 500 load 

ns on 10 to 0 volts (Note 3) 
ns } See operating note 4 ns 

ns 
} See operating note 5 ns 

ns 
ns 
ns 
V 
V 
pf 

pf 
KO 

V Vec = +5V, VEE = -5.2V 
V RL = 2200 to -2V 

NOTES 

1 00-4 All SAME LENGTH SOa TRACK 

2 L,:. l2 + L3 

All OUTPUTS OF 00" (PINS 45,6,11.121 

PIN~~~~gA 

~5'OA 

-\·2V 



;ENERAl DESCRIPTION 

The SP9750 is a fast comparator combined with a 
~tch facility which allows the device to be operated in 
he sample and hold mode. 

When the latch is 'low' the comparator is in the 
:ollow' mode. and when the latch is driven 'high' the 
,utput is locked in the existing state. The latch cirClJitry 
viII therefore always produce a decision on the input 
tate. 

The comparator has a relatively low gain in the follow 
~ode. which assists in achieving an extremely fast 
esponse. However. due to the positive feedback action 
if the latch function, the gain approaches infinity 
luring the latch cycle. thereby ensuring high resolution. 

In addition to the basic comparator. the following 
unctions are provided on the chip to optimise the 
,erformance of high speed parallel-series-parallel A to 
) converter systems. 

1. An ECl compatible gating function for simplified 
nulti-comparator output logic. 

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

3. A precision current source. set by an external 
esistor. 

4. A high speed switch for the precision current 
l provide a fast and convenient reconstruction of the 
nalogue input. Summing the currents in a multi-level 
omparator chain provides the D to A conversion 
irectly for the construction of converters of the parallel­
eries-parallel type. 

The philosophy adopted in the SP9750 makes 
ossible the construction of ultra-fast. high accuracy 
arallel-series-parallel converters by integrating a 
ignificant portion of the system function on the same 
hip as the comparator. The result is not only to re9uce 
onsiderably the total hardware count but to reduce the 
ropagation delays where they are most critical. and 
liminate redundant operations. 

)PERATING NOTES 

1. The analogue output current (10) is set by means 
,f an external setting resistor (REXT) and is equal to the 
~ference voltage on Pin 9 ( -8V nominal). divided by 

x REXT. The accuracy of this reference voltage must 
,e consistent with the conversion accuracy required. 
he output (Pin 8) compliance is -0.8V to +5.0 volts 
lr correct operation. 

2. This parameter is defined with + 100 mV input 
nd -10 mV overdrive. corrected to take account of the 
omparator offset. i.e. the switching threshold effecti­
ely is at OV on the input waveform. The relationship 
,etween setup time and overdrive is shown in Fig. 7c. 
'he test circuit diagram, Fig. 4 indicates a method of 
,erforming this test. 

3. Due to the relatively low gain of the comparator in 
1e unlatched state, propagation measurements are 
efined with a 25 mV overdrive. The relationship 
,etween overdrive and delay is shown in Figs. 7a and 
b. 

4. The gate input accepts an ECl drive. The outputs 
h to 04 are active when the gate input is at an ECl 
ow' level. (-1.75V) and are switched by the internal 
ircuitry. A 'high' gate input (- 0.9 V) switches the 
utputs to 'low'. allowing the bussing of multiple 

devices onto the 01 - 04 rails. 
5. Output settling times are measured at 10 mV 

overdrive conditions; larger overdrives produce shorter 
delays. 

6. The test arrangement shown in Fig. 4 provides for 
a simple dynamic test of the SP9750 functions. When 
the switch is in position 1, the input offset voltage is 
nulled with the potentiometer, a condition detected by 
observing the output to be at the mid-point of its range 
(10 or 0 0). The latch must be 'Iow' for this measure­
ment. The offset voltage can be measured with a high 
impedance instrument. Positions 2, 3 and 4 provide 
increasing amounts of bias to the reference input 
corresponding to overdrives of 5mV, 10 mV, and 
25 mV. For convenience of operation, the input 
analogue signal is referred to ground, and the reference 
input is set above ground, so that an input waveform 
which is positive gOing and referred to ground is all that 
is necessary.. It should have an amplitude of (100 mV + 
overdrive voltage) and should have less than 5% 
overshoot. The risetime should be about 2 nS. Simple 
circuit modifications and a negative going signal would 
provide for inputs of opposite polarity. For accurate 
timing, the path length l1 should be equal to L 2 + L3 
properly terminated. 

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

APPLICATIONS 

Although the SP9750 was aimed at a particular 
system configuration it is sufficiently flexible to find 
application in a variety of conversion methods. In an 
all-parallel A-D converter, the SP9750 is capable of 
achieving sampling rates of up to 100 Megasamples per 
second. This technique is usable up to 5-bit accuracy. 
For higher bit accuracies. techniques such as the parallel­
series method are required. Fig. 5 shows the schematic 
diagram of an A-D converter system capable of giving 
8-bit accuracy at sampling rates of up to 30 Mega­
samples per second. The SP9750 is used in two 4-bit 
stages operating in the parallel-series-parallel mode. 
The analogue current output settling time from the first 
stage (an effective DAC facility) is dominated by the 
settling time of the one comparator which has 
the smallest overdrive. All other comparators have 
longer to settle, since the preceding sample and hold 
must be allowed to settfe. For an 8-bit system, each 
comparator in the first 4-bit conversion has a weighting 
of 1/15 of fuJI scale input. Therefore the settling band 
of interest for cl:: ?, L.S.B. is 2.9%. Typically the SP9750 
settles to less than this, 1 %, in four nanoseconds, 
illustrating the possibility of converter construction at 
higher speeds, or higher accuracies. 

In order to achieve the optimum performance of this 
device, care must be taken to ensure that good layout 
practice is used, consistent with high frequency practice. 
A ground plane construction should be used and all 
leads should be designed to be microstrip transmission 
lines. The device should be soldered directly into the 
circuit board and the supplies decoupled with RF 
capacitors as close to each device as possible. In 
addition, to achieve the shortest possible settling time 
for the analogue current output, it is essential to keep 
the stray capacitance on Pin 9 (RSET) to a minimum. 
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Fig. 7 Performance curves. Unless otherwise specified, standard conditions for all curves are TAMS = 25°C, Vee = 5.0V, VE£=-5.2V, 
VREF=-8.0V, 10 load = 500 
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.PLESSEY ~ 
SEMICONDUCTORS NON-VOLATILE LOGIC 

PROVISIONAL DATA 

MN9102 
NON-VOLATILE QUAD LATCH 

The Plessey MN9102 is a non-volatile 4-bit data 
latch 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 
'0' level and the data subsequently appears on the four 
outputs. The stored data is also automatically restored 
to the outputs whe'lever 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 additional drive circuitry. 

FEATURES 

• Data Retention for One Year in the Absence 
of Applied Power 

• Simple to Use 

--Va [ , - 14 v,. 

00[2 13 J 00 

111[3 12 J Ot 

0.[_ 11 J 0. 

0.[5 10 J Ib 

IAVI [6 9 J V. 

Coo [ 1 8 J 0UTPUTEIIA8U 

Fig. 1. Pin connections (top). 

APPLICATIONS 

Metering Systems 
Elapsed Time Indicators 
Security Code Storage 

OC14 
OG14 

• Standard Power Supplies Only (+5V, 
-12V) 

• • • • Last Channel Memory for Digital Tuning 

• CMOS/TTL Compatible 
• 14-lead OIL Package 
• Typically Ten Million SAVE Operations 

DO 
2 

0, 
3 

02 
4 

Yss Yoo YGG 
, 14 9 

=!=CEXT 

. r----+------O OUTPUT ENA8I.E 
L-r---~----,_----~ 

Fig. 2 Block diagram of MN9102 
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ELECTRICAL CHARACTERISTICS 

Operating conditions (unless otherwise stated): 
Vss = + 5V ± 5% 
VDD = OV 
VGG = -12V ± 5% 
Output loading = 1 TTL load 
Ambient operating temperature range including data retention 
in the absence of applied power: O°C to + 70°C 

Characteristic Symbol Min. 
Logic '0' input voltage VIL 
Logic '1' input voltage VIH Vss-1 . 
Logic '0' output voltage VOL 
Logic '1' output voltage VOH Vss-1 
Output leakage current -10 

Output voltage on CEXT 
External reservoir capacitor CEXT 0.1 
Data set-up time ts 1 
Data hold time th 1 
Data settling time td 
Output enable delay to 
SAVE time tSAVE 10 
SAVE duty cycle 
SAVE cycles 106 

SAVE rise and fall times te 
Data retention time 1 
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 

Value 
Typ. 

-38 

107 

50 

Ambient operating temperature -40°C to + SO°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. When two or more devices are used, the CEXT 
outputs may be tied together with a single external 
capacitor. The size of this capacitor should be in­
creased in proportion to the number of devices. 

2. 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. 

3. Duty cycles in excess of 50% may be required in 
certain applications. An external supply (-37V ±5%) 
must then be used to maintain sufficient voltage on the 
CEXT output. 

4. The majority of the power dissipation arises from 
the current flow between Vss and VGG. The current 
level on VDD is the sum of the logic '0' level current 
plus leakage currents. 

5. 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 105 may 
cause a reduction in the data retention time. 
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Max. Units Conditions 

0.8 V Nominal 20kohms internal pullup 
V resistor to Vss on all inputs 

0.6 V Output current = -1.6mA 
V Output current = 100 !lA 

+10 IlA Vss ;:: VOUT ;:: VDD with OUTPUT 
ENABLE = VDD 

V Load on CEXT ~ 10Mohms 
0.47 IlF See note 1 

7 
2.5 

50 

5 

100 

Ils 
Ils 
Ils CLOAD = 47pf 
Ils CLOAD = 47pf 
ms See note 2 
% See note 3 

See note 5 
Ils 
year 
mW See note 4 

--\~r-= _________ VIH 

On J't _____ d'-==,---------- VIL 

'sHH'h 

SAvE ~r----4---- ::: 
"°1 IsQvo l:ol.ld '1 -----"")<1'- VOH 

~-_-== VOL 

~~~~J ______ --"4---------- ::: 
~ 

Q n 1// / I/Jl//JTJI>{r-<_= __ = __ = __ = __ = __ ::: 

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. 



.PLESSEY ~ 
SEMICONDUCTORS NON-VOLATILE LOGIC 

PROVISIONAL DATA 

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 rut into a high 
input impedance state by holding au PUT ENABLE 
high, so allowing multiplexed operation between 
devices. 

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. 

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. 

I.f'/DOWN 9-----1 
CLOCK 

Fig. 1 Pin connections (top) 

FEATURES 

DC18 

DG18 

• Data Retention Guaranteed for One Year 
in the Absence of Applied Power Over 
Temperature Range O°C to + 70°C 

• DC to 250 kHz Count Frequency 
• Up/Dow-n C-ount Facilities 
• Standard Power Supplies (+ 5V, -12V) 
• TIL/CMOS Compatibility 
• l8-pin DIL Package 

CARRY 

CLEAR 

REC.r.LL 

SAvE 

Fig. 2 MN91 05 block diagram 
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ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) : 
Vss = + 5V ± 5% 
Voo = OV 
VGG = -12V ± 5% 
Output loading = 1 TIL load 
Ambient operating temperature range including data retention 
in the absence of applied power: O°C to + 70°C 

Characteristic Symbol 

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

Exterrral 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 
Voo 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 as a 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 

O.B V 
Vss-1 V 

0.6 V Output current= -1.6mA 
Vss-1 V Output current= 100jJA 
-10 

0.1 

106 

1 

106 

+10 jJA Vss > VOUT > Voo with 
OUTPUT ENABLE = Vss 

0.47 IlF 
-37 V 

} See Note 3 2.5 IlA 
10 % 

107 See Note 2 
year 

secs 
250 400 mW See Note 1 

outside these limits is required then an external high 
voltage (-37 volts ±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 jJS, 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 
CARRY 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 00, Oe, OB, OA SAVE Clock Clear Recall Up/Down Mode 

* * 1 High output impedance 1 ~ 0 0 0 Count up 
0 0 0 Decade 1 1 ~ 0 0 1 Count down 
0 1 0 Decade 2 1 . j 0 . Set counter to 0000 
1 0 0 Decade 3 1 . 0 ~ . Preset counter from memory 
1 1 0 Decade 4 0 0 0 0 * Write into memory 

• Logic '0' or '1' level 
j Logic .,. to '0' transition Table 1 Function table 

ABSOLUTE MAXIMUM RATINGS ANTI-STATIC PRECAUTIONS 
(all voltage 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 
Ambient operating temperature -40°C to + BO°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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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. 



SWITCHING CHARACTERISTICS 
Loading = 1 TTL LOAD 

Cl = 10pF 

UP I DOWN :.J( _________________________ _ 
t.~ 

CLOCK 

CLEAR 
~tw 

----~--~~~--------~~ 
'L 

CARRY 

Fig. 3 Counter timing 

Parameter Symbol Value Units 

Maximum CLOCK frequency 250 kHz 
Minimum CLOCK width tw 2 J.lS 
Minimum CLEAR width tc 1 J.lS 
Minimum up/down select ts 1 J.lS 
Maximum CLOCK to On delay } 
Maximum CLOCK to CARRY delay 

tp 3 J.lS 

Maximum CLEAR to On delay tp' 2 J.lS 
Minimum CARRY width tCRY 2 J.lS 
Maximum CLOCK rise/fall time} 
Maximum CLEAR rise/fall time te 10 J.lS 

Table 2 Counter switching characteristics 

Fig. 4 Output control timing 

Parameter Symbol Value Units 

Minimum CLOCK to LOAD delay tCl 2 J.lS 
Maximum Load to On delay } 
Maximum MX1 /MX2 to On delay tp 3 J.lS 

Table 3 Output control switching characteristics 

CLOCK ~f---I,}-: ----------
~~i 

RECALL ~~I.t •• ~ 

Fig. 5 Memory timing 

Parameter Symbol Value Units 

Minimum SAVE time t SAVE 10 ms 
Minimum CLOCK to SAVE delay tcs 2 liS 
Minimum RECALL width tR 2 liS 
Maximum RECALL to On delay tp 3 liS 
Maximum SAVE rise/fall time } 
Maximum RECALL rise/fall time te 10 'liS 

Table 4 Memory switching characteristics 

Notes 

tw = 5J.ls (Note 4) 

Notes 

Notes 

Note 5 
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.PLESSEY NaVal 
SEMICONDUCTORS NON-VOLATILE LOGIC 
1641 Kaiser Avenue, Irvine, CA 92714 

MN9106 
SIX-DECADE UP-COUNTER 

The MN9106 is a six-decade up-counter with a 
24-bit parallel MNOS memory which can provide 
non-volatile data storage of the current count position. 
An additional latch and memory bit is also available to 
indicate a count overflow condition. In addition to the 
conventional counter controls there are RECALL and 
SAVE inputs available to control the two-way transfer of 
data between the counter and memory. 

Output data is available in the form of multiplexed 
seven segment outputs with multiplexing under the 
control of an on-chip oscillator which can also be 
overdriven by an external source. The device operates 
from a single 12 volts supply and the high voltage 
required for the MNOS memory is generated on-chip 
requiring only a single external capacitor on CEXT. 

The chip design for this device includes additional 
facilities discussed in the appendix such that variants of 
the device could be easily available using simple changes 
to the metallisation interconnection pattern. 

MAIN FEATURES 

• DC to 100KHz count frequency 

• Non-volatile data retention for 1 year over the 
temperature range OOC to 70oC. 

• Operation from single 12 volt supply with CMOS 
compatible inputs. 

• Operation from split supplies (+5, -7volts) allowing 
inputs to interface with TTL. 

ABSOLUTE MAXIMUM RATINGS 

(All voltages w.r.t. VSS) 

Externally applied voltage on CEXT 
Voltage on any other pin 
Current drain on any digit strobe 
Current drain on any other output 
Ambient operating temperature 
Storage temperature 

+0.3 to -46 volts 
+0.3 to -15 volts 
10mA 
25mA 
-40oC to 800 C 
-550 C to 1250 C 

The above limits are absolute limiting values above 
which the lifetime and performance of the device lJlay be 
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• 
• 
• 
• 
• 

VSS OG 

DS6 OF 

DS5 OE 

DS4 OD 

DS3 OC 
DS2 OB 
DS1 OA 

CLEAR OVERFLOW 

OUTPUT ENABLE LZB 

SAVE CEXT 

CLOCK SCAN 

RECALL VDD 

DG24 

Data "SAVE" time of 10 milliseconds. 

Leading zero and full blanking facilities. 

Multiplexed seven-segment outputs. 

Self scanning multiplexing. 

Counter overflow indicator. 

impaired. No guarantee is implied that the device will 
function at any condition other than specified under the 
operating conditions. 
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MULTIPLEXER 
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3 
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DS6 

CLOCK 
SIX DECADE COUNTER S CLEAR 11 

~; 
64 BIT NON-VOLATILE MEMORY I 120 RECALL 

10 SAVE 

:>PERATING CONDITIONS 

Ambient operating temperature (including 
non-volatile date retention in the absence of applied 
power}. 

::LECTRICAL CHARACTERISTICS 

PARAMETER MIN 

Logic '0' input level 

LogIc '1' input level Vss-l 

Input leakage current* -10 

Logic '0' output leakage current -10 

Logic '1' outputc;urrent 
Segment Drivers 10 
Overflow 10 
Digit Strobes 3 

Count frequency D.C. 

Clear width 5 

Recall width 5 

Clock width 5 

Save width 10 

Output delay 

Internal Scan frequency 

External Scan frequency 

High Voltage output 

Save duty cycle 

TYP 

1 

-42 

OOC to 700 C 
VSS = 0 volts 

v DD = -12±1 volis 

M~X 

Vss-4 

+10 

+10 

100 

10 

25 

10 

UNITS CONDITIONS 

Volts 

Volts 

}J.A VDD';;;V ,N SVSS 

JlA V DD';;;V outLV SS 

mAl 
mAl 
mAl 

Vout = V ss -3volts 

KHz 

JlS 

JlS 

JlS 

mS 

JlS 

KHz 

KHz 

Volts) 
) 

% ) 

*Not applicable to SCAN input when overdriving from an external source. 

CIRCUIT DESCRIPTION 

The counter is a synchronous six decade B.C.D. 
counter, the outputs of which are multiplexed onto a 
4-bit data highway and subsequently decoded into a seven 
segment format which drives open drain output 
transistors. An add itional output transistor is driven 
directly from the overflow latch. Blanking facilities are 

available such that by holding OB at a logical '1', all eight 
outputs are turned off. When LZB is at a logical '1', 
leading zeros are blanked by turning off the seven 
segment outputs provided that the overflow latch is not 
at a logical 1. All outputs are also blanked when the 
device is in RECALL or CLEAR mode. 
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Count Sequence Q
A 

Q
B 

Q
C 

Q
D 

Q
E 

Q
F 

QG 

0000 (0) 1 1 1 1 1 1 0 

0001 (1) 0 1 1 0 0 0 0 

001 0 (2) 1 1 0 1 1 0 1 

001 1 (3) 1 1 1 1 0 0 1 

0100 (4) 0 1 1 0 0 1 1 

0101 (5) 1 0 1 1 0 1 1 

01 1 0 (6) 1 0 1 1 1 1 1 

01 1 1 (7) 1 1 1 0 0 0 0 

1 000 (8) 1 1 1 1 1 1 1 

1001 (9) 1 1 1 1 0 1 1 

INVALlD* 0 1 1 1 1 1 0 

* Incorrect use of the device or operation outside of 
normal conditions can result in invalid B.C.D. characters 
appearing in the counter. 

TABLE 1. 

OE LZB OVERFLOW Q
A 

-Q
G 

LATCH 

1 X X Outputs off 

0 0 0 As table 1 

0 0 1 As table 1 

0 1 0 As table 1 but with 
leading zero blanking 

0 1 1 As table 1 

TABLE 2 

The mUltiplexing sequence is generated from an 
on-chip oscillator whose frequency is set by an external 
capacitor between the SCAN input and V SS. This 

oscillator may also be forced from an external scan signal 
which must be capable of sinking and sourcing current on 
the SCAN input. The multiplex control scans through the 
counter a decade at a time in the sequence most 
significant decade to least significant. The decoded data 
from a particular decade is present for an entire oscillator 
period and the corresponding digit strobe output is turned 
on. The digit strobe outputs are independent of the LZB 
input, but all digit strobes are turned off during RECALL 
and CLEAR modes and also when OB = O. The scan 
sequence is also reset at this time. The scan position 
increments on negative transitions of the scan input. 

COUNT MODE - (Minimum CLOCK width = 5J.tsec) 
The device is in count mode when RECALL and 

CLEAR are at a logical '0' input level and SAVE is at a 
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logical '1'. The counter then increments on negative 
transitions of the CLOCK input. When the counter is in 
the '999999' state, the next negative CLOCK edge will set 
the overflow latch to a high state and counting 
commences again at "000000". 

RECALL MODE - (Minimum RECALL width = 5/lsec) 
During recall mode the contents of the memory are 

preset into the counter and the overflow latch, the 
multiplex scanning sequence is reset and all outputs are 
turned off. The scanning sequence then recommences at 
the end of the recall period. The device is put into recall 
mode by taking the RECALL input to a logical '1' while 
CLEAR = 0, and SAVE = 1. The CLOCK input is 
disabled when in RECALL mode. 

CLEAR MODE - (Minimum CLEAR width = 5J.tsec) 
A logical '1' level on the CLEAR input with SAVE 

= 1 disables the CLOCK and RECALL inputs and puts 
the device into CLEAR mode. The counter and overflow 
latch are then reset to the all zeros state and the outputs 
are again turned off and the scanning sequence reset. 

SAVE MODE - (SAVE width = 10 milliseconds) 
During save mode, the data content of the counter 

and the overflow latch is written into the non-volatile 
memory. This is achieved by pulling the SAVE input to a 
logical '0' level, however if CLEAR, CLOCK or RECALL 
ilre at a logical '1' level, then the SAVE mode is inhibited 
until all of these three inputs have returned to a 10gic~1 

'0' level. These inputs are then subsequently disabled for 
the save period. This means that no external 
synchronisation is required between the save command 
and the other control inputs and ensures that valid data is 
present in the counter before saving and that this data is 
fixed throughout the entire save period. 

Mode Recall Clear Clock Save 

Clear X 1 X 1 

Recall 1 0 X 1 

Count 0 0 .j, 1 

Save * 0 0 0 0 

X = Don't Care .j, = Logical '1' to '0' transition. 

Once this condition is satisfied any changes on 
CLOCK, CLEAR or RECALL are disabled until SAVE 
returns to a logical '1 '. 

NOTE: 

Automatic recall at power-on is not included as the 
circuitry could only be guaranteed with carefully defined 
rise and fall times on the power rail, and would cause 
difficulties in other applications where rise and fall times 
are not controlled. No guarantee is therefore given as to 
the state of the counter at power-on and it is therefore 
the users responsibility to generate a RECALL or CLEAR 
pulse at power-on. 



APPENDIX 
The chip design for this device includes additional 

features that may be subsequently used for variants of the 
MN9106. These additional features do not impose any 
system or economic restrictions on the basic device, and 
variants of the device will be available by producing a 
modified aluminum interconnection layer only. The 
features included are: 

1) Provision for CAR RY output for cascading 
devices - The OVERFLOW output will be 
replaced by a CARRY output. This output 
will be such that an input CLOCK pulse 

Hours Minutes 

Variant A 59 

Variant B 9999 

Variant C 99 59 

Variant B 9999 59 

Seconds 

59 

59 

59 

appears on this output when the counter is in 
the "999999" state. The output characteristics 
of the CARRY will be the same as for the 
OVER F LOW output but the blanking 
function will be removed. 

2) Provision· for making one or more of the 
decard counters a divide by six element. By 
use of aluminum variants it is possible to have 
a range of counters specifically for timing 
applications (e.g., Elapsed time indicators, 
programmable timers). Possible counting 
configurations are then: 

Seconds /100 Input Freq. 

99 100 Hz 

1 Hz 

1 Hz 

1/60 Hz 
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package outlines 

Dimensioned outline diagrams of the packages currently available for standard 
products are given on this and the following pages. Whilst every effort is made to 
ensure that the packages offered conform to these diagrams, certain changes may 
occur from time to time dependent on the supplies of piece parts. However, 
Plessey Semiconductors will attempt to ensure that such changes, should they 
occur, shall be minimal. 

The code used to identify package outlines isthat shown on the appropriate 
datasheet and on the following diagrams. The Pro-Electron code (see Ordering 
Information) is used - with the addition of numerals indicating the number of 
leads. 

Note: Dimensions are shown thus: mm (inches) 
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ordering information 

U.K. ORDERS 

Drders for quantities up to 99 received by Plessey Semiconductors at Swindon 
Nill be referred automatically to our U.K. distributors; quantities of 1000 and over 
llust be ordered from Plessey Semiconductors direct, at the following address: 

OVERSEAS ORDERS 

Plessey Semiconductors 
Cheney Manor 

Swindon 
Wilts. SN2 2QW 

Tel: (0793) 36251 
Telex: 449637 

Products contained in this Databook can be ordered from your listed Plessey 
Office. Agent or Distributor. 

PLESSEY SEMICONDUCTORS IC TYPE NUMBERING 

Plessey Semiconductors integrated circuits are allocated type numbers which 
must be used when ordering. The Pro-Electron code is used to identify package 
Dutlines. 

CM - Multilead TO-5 
DC - Dilmon 
DG - Ceramic Dual In-Line 
DP - Plastic Dual In-Line 
EP - Power Stud 

This package code is for reference purposes only and need only be used when 
Drdering where a device is offered in more than one package style. The package 
code does not appear on the device itself. 
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ALABAMA: 

ARIZONA: 

CALIFORNIA: 

FLORIDA: 

GEORGIA: 

ILLINOIS: 

MARYLAND: 

MASSACHUSETTS: 

MICHIGAN: 

MINNESOTA: 

MISSOURI: 

NEW YORK: 

NORTH CAROLINA: 

OHIO: 

ONTARIO: 

OREGON: 

PENNSYLVANIA: 

TEXAS: 

VIRGINIA: 

WASHINGTON: 

MARYLAND: 

NEW YORK: 

TEXAS: 

PAUL COOPER 

National Sales Manager 

1641 Kaiser Avenue 

Irvine, CA 92714 

(714) 540-9979 

TWX 910-595-1930 

PLESSEY SALES REPRESENTATIVES: 

Huntsville (205) 883-9260 REMCO 

Scottsdale (602) 948-4404 Faser Technical Sales 

Phoenix (602) 997-1042 Eltron 

Goleta (805) 964-8751 The Thorson Company of So. California 

Marina Del Rey (213) 822-1187 RELCOM 

San Diego (714) 455-0055 Littlefield and Smith Assocs. 

Sunnyvale (408) 245-9890 Bryan Procter 

Kenneth City (813) 546-6390 Kirkwood Assocs. 

Duluth (404) 476-1730 REMCO 

Elk Grove Village (312) 439-9090 R-TEK 

Beltsville (301) 937-8321 Applied Engineering Consultants 

Wayland (617) 655-6080 Wayland Engineering Sales 

Brighton (313) 227·1786 S.A.I. Marketing Corp. 

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

Independence (816) 254-3600 Engineering Services Company 

St. Louis (314) 997-1515 Engineering Services Company 

Plainview (516) 681-3155 Robert Smith Assocs. 

Spring Valley (914) 354-6067 Robert Smith Assocs. 

Skaneateles (315) 685-5731 Robtron Inc. 

Raleigh (919) 787-1461 REMCO 

Shaker Hieghts (216) 751-36~3 S.A.I. Marketing Corp. 

Centerville (513) 435-3181 S.A.I. Marketing Corp. 

Zanesville (614) 454-8942 S.A.I. Marketing Corp. 

Bolton (416) 626-3805 MacKay Associates 

Portland (503) 227-0599 Bryan Procter 

Pittsburgh (412) 782-5120 S.A.I. Marketing Corp. 

Huntingdon Valley (215) 947-5641 Dick Knowles Assocs. 

Arlington (817) 640-9101 W. Pat Fralia Company Inc. 

Houston (713) 772-1572 W. Pat Fralia Company Inc. 

Austin (512) 451-3325 W. Pat Fralia Company Inc. 

Lorton (703) 550-9799 Applied Engineering Consultants 

Seattle (206) 345-0376 Bryan Procter 

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

Beltsville 

Plainview 

Arlington 

(301) 937-8321 

(516) 822-5357 

(817) 649-8981 

Applied Engineering Consultants 

Plainview Electronics Supply Corp. 

Patco Supply 

PLESSEY REGIONAL OFFICES: 
BRY AN PROCTER 

Western Sales/Applications 

710 Lakeway 

Suite 265 

Sunnyvale, CA 94086 

(408) 245-9890 

JONATHAN HILL 

Midwest Sales Manager 

4825 N. Scott 

BERNARD ERDE 

Eastern Sales Manager 

89 Marcus Blvd. 

Suite 308 Hauppauge, New York 11787 

Schiller Park, IL 60176 (516) 273-3060 

(312) 678-3280/3281 TLX 961419 TELL USA HAUP 

TWX 910-227-3746 

A.J.Wiliis 

S.E. Sales/Applications 

Mailing Address: 

89 Marcus Blvd. 

Hauppauge, N.Y. 11787 

Orlando Answering Service 

(305) 859-4643 
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.ales offices 

RANCE Plessey France SA. 16/20 Rue Petrarque. 75016 Paris. Tel: 727 43 49 T x: 62789 

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

CANDINAVIA Svenska Plessey A.B .• Aistromergatan 39. 4tr. S·112 47 Stockholm 49. (P.O. Box 49023 S-100 28 Stockholm 

49) Sweden. Tel: 08 23 5540 Tx: 10558 

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

NITED KINGDOM Plessey Semiconductors. Cheney Manor. SWindon. Wilts. SN2 20W Tel: 079336251 Tx: 449637 

SA Plessey Semiconductor Products. 1641 Kaiser Avenue, Irvine, Calif. 92714, Tel: (714)540-9979 Twx: 910 595 1930 

essey Microsystems. Semiconductor Products Divn .. 4825 N. Scott Street. Suite 308 74A. Schiller Park. III. 60176 

Tel: (312) 6714554 Twx: 910-227-0794 

EST GERMANY Plessey GmbH .• 8 Munchen 40. Motorstrasse 56. Tel: (89) 3516021/6024 Tx: 5215322 

Plessey GmbH. Moselstrasse 18. Postfach 522. 4040 Neuss. Tel: (02101) <M091 Tx: 517844 

Igents 

USTRALIA Plessey Oucon Pty. Ltd. P.O. Box 2. Christina Road. Villawood. N.S.W. 2163. Tel:72 0133 Tx: 20384 

USTRIA Plessey GmbH .. Rotenturmstrasse25. Postfach 967. A-lOll Vienna. Tel: 634575 Tx: 75 963 

ELGIU M & LUXEIIil 80 U RG Plessey SA. Chausee de St. Job 638. Brussels 1180. Belgium. Tel: 74 5971. Tx: 22100 

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

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

ASTERN EUROPE Commercial Manager. Mid and Eastern Europe. Plessey Co. Ltd .. IIford. Essex. IGl 4AO England. 

Tel: 01-478-3040. Tx: 23166 

IRE Plessey Ireland Ltd., Mount Brown, Old Kilmainham. Dublin 8. Tel: 758451/2. Tx: 4831 

ONG KONG Plessey Co. Ltd .. Room 1002. Connaught Building. 54-46 Conn aught Road C. (P.O. Box 617) Tel: 5-452145. 

Tx: 74754 

APAN Cornes & Co Ltd .. Maruzen Building. 2 Chome Nihonbashi-Oori. C.P.O. Box 158. Chuo-ku. Tokyo 103. Tel: 272-5771. 

Tx: 24874 

Comes & Co Ltd .. Marden House. C.P.O. Box 239. Osaka. Tel: 532-1012/1019. T x: 525 -4496 

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

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

DRTUGAL Plessey Automatica Electrica. Portugesa S.A.R.L.. Av. Infant O. Henrique 333. Apartado 1060. Lisbon 6. Tel: 

313173/9 Tx: 12190 

[JUTH AFRICA Plessey South Africa Ltd .. Forum Building. Struben Street. (P.O. Box 2416) Pretoria 0001. Transvaal. Tel: 

34511 Tx: 30277 

JAIN The Plessey Company Ltd. Calle Martires de Alcala. 4-3 Ocha .• Madrid 8. Tel: 248 12 18 and 248 38 82 Tx: 42701 
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distributors 

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

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

SCANDINAVIA Scansupply A/S .• Nannasgade 20. Dk-2200 Copenhagen. Denmark. Tel: 93 5090 Tx: 19037 

Oy Ferrado A.B. Nylandsgatan 2C, 00120 Helsinki 12, Finland. Tel: 65 60 05 Tx: 121394 

Skandinavisk Elektronikk AlS., Ostre Aker Vei 99. Veitvedt. Oslo 5, Norway. Tel: (02) 15 00 90 Tx: 11963 

SWITZERLAND Lacoray S.A.. 8049 Zurich. Ackersteinstrasse 161. Tel: 56 56 70 Tx: 57653 

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

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

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

Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road, Yiewsley. West Drayton, Middlesex. Tel: 08954 46415 

Tx: 21958 

SDS Components Ltd., Hilsea Industrial Estate, Portsmouth, Hampshire P03 5JW. Tel: 070565311 Tx :86114 

For T.V. circuits only:-

Best Electronics (Slough) Ltd .• Unit 4, Farnburn Avenue. Slough, Bucks SLl 4XU Tel: (0753) 31700 Tx: 847571 

C.P.C. Ltd .• 194-200 North Road. Preston PRl 1 YP. Tel: (0772) 55034 Tx: 677122 

USA Semiconductor Specialists, P.O. Box 66125, O'Hare Internat!. Airport. Chicago, III. Tel: 312 279 1000 Twx: 910-254-01 

WEST GERMANY 

PLZl Or. Guenther Dohrenberg, 1000 Berlin 30, Bayreuther Strasse 3. Tel: (030) 21 38043-45 

PLZ2 Nordelektronik GmbH-KG. 2085 Quickborn. Harksheiderweg 238-24U. Tel: (04106) 4031 Tx: 02 14299 

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

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

PLZ8 Nuemuller & Co. GmbH. 8 Munchen 2. Karlstrasse 55. Tel: 089 5991 231 Tx: 0522106 
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