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product index

DEVICE TYPE

ECLIII PRODUCT INDEX

SP1648B Voltage controlied oscillator 13
SP1650B Dual A/D comparator 21
SP1651B Dual A/D comparator 21
SP1658B Voltage controlled multivibrator 32
SP1660B Dual 4-1/P OR/NOR gate Hi-Z 36
SP1662B Quad 2-1/P NOR gate Hi-Z 39
SP1664B Quad 2-1/P OR gate Hi-Z 42
SP1666B Dual clocked R-S Flip-Fiop Hi-Z 45
SP1668B Dual clock latch Hi-Z 49
SP1670B Master-slave D Flip-Flop Hi-Z 53
SP1672B Triple 2-1/P exclusive OR gate Hi-Z 60
SP1674B Triple 2-1/P exclusive NOR gate Hi-Z 63
SP1690B UHF prescaler type D Flip-Flop 66
SP1692B Quad line receiver 71
SUB-NANOSECOND LOGIC

SP 16 F60 Dual 4-1/P OR/NOR Gate 74



SP8000 SERIES HIGH SPEED DIVIDERS

Prescalers
SP8600A, B
SP8601A, B
SP8602A, B
SP8605B &
SP8606B
SP8607A,
SP8608B
SP8609B
SP8610B
SP8611B
SP8617B
SP8619B &
SP8620A, B
SP8627
SP8628
SP8629
SP8630A, B
SP8634B
SP8650A, B
SP8656
SP8658
SP8655A, B
SP8657A, B
SP8659A, B
SP8660A, B
SP8665B
SP8667B
SP8670A, B
SP8675B & M
SP8677B & M
SP8680A, B
SP8691A, B
SP8735B
SP8750B & M
SP8752B
SP8755A, B
SP8770B
SP8772B
SP8792
SP8793
SP8901
SP8906

20 Q0 20 Qo 00 20

250MHz + 4

150HMz + 4

500MHz + 2

1.0GHz = 2

1.3GHz = 2

600MHz + 2

1.0GHz + 2

1.3GHz = 2

1.0GHz = 4

1.5GHz + 4

1.3GHz + 4

1.5GHz = 4

400MHz + 5

150MHz + 80

150MHz + 100

150MHz + 100

600MHz =+ 10

700MHz + 10 (BCD O/P)
600MHz + 16

200MHz + 24

200MHz + 20

200MHz + 32 Low power (50mW)
200MHz + 20 Low power (50mW)
200MHz -+ 16 Low power (50mW)
200MHz + 10 Low power (50mW)
1GHz + 10

1.2GHz + 10

600MHz ~ 8

1GHz - 8

1.2GHz = 8 |

600MHz = 10/11

200MHz - 8/9 }Two Modulus
600MHz -+ 8 with binary O/Ps
1GHz = 64

1.2GHz = 64

1200MHz =+ 64

1 GHz - 256

1.2GHz =+ 256

200MHz + 80/81 Low power Two Modul
200MHz + 40/41 Low power { WO Modulus

1GHz = 512
500MHz < 256 }Four Modulus
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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
MN9102 Non Volatile Quad Latch 233
MN9105 Quad Up/Down Counter 235
MN9106 Six Decade Up Counter 238
Two-modulus Programmable Dividers
SP8643A, B 350MHz + 10/11 (ECL O/P) 123
SP8647A, B 250MHz -+ 10/11 (TTL O/P) 123
SP8685A 500MHz + 10/11 (ECL) 147
SP8690A, B 200MHz = 10/11 Low power TTL O/P (70mW) 149
AC coupled I/P
SP8695A, B 200MHz + 10/11 Low power TTL O/P (70mW) 155
DC coupled I/P
SP8720A, B 300MHz =+ 3/4 158
SP8725A, B 300MHz + 3/4 161
SP8740A, B 300MHz -+ 5/6 AC coupled I/P 168
SP8741A, 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 General purpose synthesiser circuit 193
SP8922 40 Channel CB Synthesiser IC Set 214
SP8921 40 Channel CB Synthesiser IC Set 214

SP8923 40 Channel CB Synthesiser IC Set 214




SP9000 SERIES DATA CONVERSION PRODUCTS
High Speed Comparators

SP9685 Ultra Fast Comparator

SP9687 Ultra Fast Dual Comparator
SP9750 High Speed Comparator

221
221
227
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VOLTAGE-CONTROLLED
OSCILLATOR

SP1648

input Capacitance = 6 pf typ
Maximum Series Resistance for L (External Inductance) =502 typ

The SP1648 is an emitter-coupled oscillator, construc-
ted on a single monolithic silcon chip. Output levels are
compatible with PECL Il iogic levels. The oscitlator re-
quires an external parallel tank circuit consisting of the
inductor {L)} and capacitor (C).

A varactor diode may be incorporated into the tank
circuit to provide a voltage variable input for the oscillator
(VCO). 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 2).

The SP1648 may be operated from a +5.0 Vdc supply
ora —5.2 Vdc supply, depending upon system requirements.

Power Dissipation = 150 mW tvp/pkg (+5.0 Vdc Supply) SUPPLY VOLTAGE GND PINS SUPPLY PINS
Maximum Output Frequency - 225 MHz typ +5.0 Vdc 7.8 1,14
-5.2 Vdc 1,14 7.8
FIGURE 1 — CIRCUIT SCHEMATIC
Veez Veer

18

3

p—0 Output

ae

o)
Bias Pt.

“12)

Veea Tank

@
Vee2 A

ge

FIGURE 2 — SPECTRAL PURITY OF SIGNAL AT OUTPUT

B.W. = 10kHz2
Center Frequency = 100 MHz

Scan Width - 50 kHz/div
Vertical Scale - 10 dB/div

L: Micro Metal torroid #720-22, 8 turns
#30 Enamled Copper wire.

€ =3.0-36pF

14)

Qo
o

I 0.1 uF

*The 1200 ohm msistor;nd the scope termina-

tion
probe.

te 3 25:1
Coax shatl be CT-070-50 or squivalent.
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SP1648 (continued)

ELECTRICAL CHARACTERISTICS

(10)
s“”" volm = ’50 volts (12) TESY VOLTAGE/CURRENT VALUES
Vo) mAdc
Vir max ViL mm vee [
“1a10 50 50
1300 50 50
[ ~ieo s0 | 5o
SP1648 Tew Limits TEST VOLTAGE/CURRENT APPLIED TO
T35 T o ____ PINSLISTED BELOW vee
Charstorisne Symobot | Tem o Max Men Max Unt | Vinmin | Vicms | Vec | (Gnd)
Powsr Supply Drawn Current g 0 = = = 0 = — AL = = T e = 78
Cope 1 Vou 3 3% o8 Wor T e o 436 vee |7 T ="T7""7 e 3 78
Outwut Votiage
Logic 0O vou 3 316 340 320 B = 'r T El 78
Outpur Voltage
Buat Voitage r—? ) . T e - T8
S — - .
Peak 10 Paak Tank Voltage Vop 12 See Frgure 3 - 14 3 8
Output Duty Cycte Voc 3 = See Figue 3 — 114 3 78
Oscliation F reavency [ iy = = T 0] ws| =T - — See Frgure 3 oy T e 3 I
“This mesurement quarantees the dc potential 31 the bias HoInt 10r GUTPOIEs O INEQNOrAING 3 vara tor tumwng drode 2§ 1his ot
ELECTRICAL CHARACTERISTICS
supplv Vo“m = -5-2voits TEST VOLTAGE/CURRENT VALUES
T vew ‘mhge |
e [ 77 e e
Tempersture ViH maax Vit min VEE Y
2% | 3300 -3 800 52 50
() ~259C -3 400 -3900 52 50
+86°C. -3 500 -4 000 52 -50
TEST VOLYAGE/CURRENT APPLIED TO
"o FINS LISTED BELOW
Undac vee
Symbol Tew [ ViH max Vit min VEE L 1Gné)
Power Supply Oran Current I 8 - — = Y I mAdc - — 7.8 - [T
Logec 1 Vor 3 1085 0815 -0960 -0 750 -0890 vdc - 12 7.8 3 716
Outpur Vortage .
Loge 0" Vou 3 1890 | veso 1850 1620 1830 1875 Vdo 12 - 18 3 114
Qutput Voltege (
Buss Voltage VBias' 10 -3590_] -3.340 3800 3500 -3920 3620 Vac - — 7.8 = T8
.
Min Typ Mox Min Ty Max Min Tvp Mex
Pusk 10-Pask Tank Vortege Voo 2 — T — | =] =10 ] = — | =T= mV | Ses Fogurs 3 - 7.8 3 114
Output Duty Crele Voc 3 - =] = e — | =1 =1= % |Seefguaa — 7.8 3 XD
Ouciliston F requency [ — - — [ — | 200 225 — - - - MHz | See Frgured — 2.8 3 114

“This Messurement quersntess the dc DOTEntial ¢ 1Ne biss POINY 107 PuTPOMS Of COrPOratINg & verector tuning diode It s POIRE

FIGURE 3 — TEST CIRCUIT AND WAVEFORMS

*Use high 1mpedance probe { >1.0 Megohm must
be used)

‘*The 1200 ohm resistor and the scope termination
impedance constitute 3 25.1 attenuator probe
Coax shall be CT 07050 or equivalent

" **Bypass only that supply opposite ground

PRF < 1.0 MHz
Duty Cycle (Vpe)
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SP1648

(continued)

OPERATING CHARACTERISTICS

Figure 1illustrates the circuit schematic for t. 2 SP1648..
The oscillator incorporates positive feedback by coupling
the base of transistor Q7 to the collector of Q8. An auto-
matic gain control {AGC) is incorporated to limit the cur-
rent through the emitter-coupled pair of transistors (Q7
and Q8) and allow optimum frequency response of the
oscillator.

In order to maintain the high Q of the oscillator, and pro-
vide high spectral purity at the output, a cascode transistor
{Q4) is used to translate from the emitter foliower (Q5) to
the output differential pair Q2 and Q3. Q2 and Q3, in
conjunction with output transistor Q1, provide a highly
buffered output which produces a square wave. Transistors
Q10 thru Q14 provide the bias drive for the oscillator and
output buffer. Figure 2 indicates the high spectral purity
of the oscillator output {pin 3).

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

FIGURE 4 - THESP1648 OPERATING IN THE VOLTAGE
CONTROLLED MODE

O Dutput
(31

When the SP1648 is used with a constant dc voltage
to the varactor diode, the output frequency will vary
slightly because of internal noise. This variation is plotted
versus operating frequency in Figure 5.

FIGURE 5 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM

1.0
1.0 10
f,OPERATING FREQUENCY, (MH2)

Af, FREQUENCY DEVIATION, RMS (Hz)

Oscillator Tank Components

(Circuit of Figure 4)

T T
MH2 P uH
1010 Mv211s | 100
1060 | Mv2115 | 23

60100 | MV2106 | 0.15

Signal Generator
HP 608

20 kHz above . SP 648 Frequency \

or Equiv

§ 300 mv
10 mv 20 kH oS Jé?-ckm Voltmeter
SP1648 At m Product 2 sauency e
Under Test Detector -
SP1648 HpaZuN HP3400A or Equiv

Frequency (f}

{HP5210A output voltage) (Full Scale Frequency)

Freq y Deviation =

NOTE: Any frequency deviation caused by the signal generator and SP1648 power
supply should be determined and minimzed prior to testing.

10 Volt

15



SP1648

{continued)

TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE
USING EXTERNAL VARACTOR DIODE AND COIL. Tq =25°C

FIGURE 6

L: Micro Metal Toroidel Core #T44-10,
4 turns of No. 22 copper wire.

Vin. INPUT VOLTAGE (VOLTS)

ki
I
2
5 ——__
¢ T
w B o
3 R | e
w ALY S 1200°
« s r“ I 9
w [ R A uFI ,
- I out
o) =
=
> +
° — - mviaor (12
5 - S ufF = v v +8 Vdc
2 . L] 1T 1T 7 cc1 * Vecz Io.\uF
co = ] - - o - Vegr Veg2 - Gnd L
1.0 20 30 a0 50 60 7.0 8.0 2.0 10 *The. 1200 ohm resistor and the scope termina-
tion impedance constitute a 25:1 attenuator
. X H T-070-50 o ivalent.
V. INPUT VOLTAGE (VOLTS) probe. Coax shal l?.C 070-50 or equiv.
FIGURE 7
T 17777 7 L. Micro Metal Toroidal Core #T44 10,
i~ 4 turns of No. 22 copper wire.
: Vi (
> | ¢ 5000F f
%) i —f———y
z
w i (1o
8 t — S, o r-F-----
M i 1%8 0% 1200°
£ 147
- — L - L gL fout
5 =
o
5 e
o 4~ myvisor (12
5 5 ufF 7 .
3 S I - T Veci=Veca 5 Vde Towe
- 1 i | L Vgg1=Vgez - Gna L
o 10 20 30 40 50 60 70 80 90 10 *The 1200 ohm resistor and the scope termina.
. . tion impedance constitute a 25:1 attenuator
probe. Coax shall be CT-070-50 or equivalent.
Vin. INPUT VOLTAGE (VOLTS)
FIGURE 8
190 -
L: Micro Metal Torodial Core #T730-22,
= 180 - TOT 5 turns of No. 20 copper wire.
I 10
g’ 160 — Veer Veg2 45 Vde
> Vggr = Vega = Gnd
g 150 ,/ - €€ E
w 140 / ] o)
g 10 r ° 1200°
g 120 —1L 1
w
L no B 7 —-—- S tour
2 100 L —
& / T 1
[ %0
3 /]
0 80
s 70
3 0.1 uF
L e0 T M
50 -
o 1.0 20 30 40 60 60 7.0 80 90 10 *The 1200 ohm resistor and the scope termina

tion impedance constitute a 25.1 attenuator
probe. Coax shall be CT-070-50 or equwvatent
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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 employing
onwl the capacitance of the varactor diode (pluse the input
capgcitance 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 kS resistor in Figures 6 and 7 is used to pro-
tect 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 k§2)
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 \/CD (max) + Cg
fmin  /CD (min) +Cg

1

n \/ L (Cp (max) + Cg)

Cs = shunt capacitance (input plus external
capacitance).

where fqin =

Cp = varactor capacitance as a function of
bias voltage.

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 MHz and 50
MHz a 0.1 uF capacitor is sufficient for C1 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 wave at the output of theSP1648,
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 the SP1648. This
is accomplished by tying a series resistor (1 k§2 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 iftustrates this principle.

APPLICATIONS INFORMATION

The phase tocked loop shown in Figure 9 itlustrates the
use of the SP1648 as a voltage controlled oscillatar. 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

limination of special y to prevent harmonic lock-
up. Additional features include 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
Voltage
P Phase Low-Pass Controlled f out
ref Detector Filter Oscillator u
SP1648
Y Y

N < SP8640 L——

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 AGC
circuit {pin 5) to VEg.

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 AGC circuit at
pin 5 {1 k-ohm minimum).

FIGURE 10 —METHOD OF OBTAINING A SINE-WAVE OUTPUT

Figure 12 shows the SP 1648 operating from +5.0 Vdc
and +9.0 Vdc power supplies. This_permits a higher voltage
swing and higher output power than is possible from the
PECL 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
coltector load includes R in parallel with Rp of L1 ‘and
C1 at resonance. The optimum value for R at 100 MHz is
approximately 850 ohms.

FIGURE 11 — METHOD OF EXTENDING THE USEFUL RANGE
OF THE ISP1648{SQUARE WAVE OUTPUT)

L
o
3

+5.0 Vdc
o
e ¥
114 y.
10 3 —O Output
S 1 % min
12 5——p
7 8 |
~

H

i lerm
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SP1648

(continued)

FIGURE 12 — CIRCUIT SCHEMATIC USED FOR COLLECTOR OUTPUT OPERATION

Qi

+9.0V
- 1
01 uf
ToOow
f
4 R
Vecz L1 121
(14)
*5o0v n Output
Q10 2
N
Qa3 Q2
Kon o
__Yaa s
@ :j
as
‘:‘rtﬁ T %s Q7 j
o1
<
Q6
yo2 Q9
12k
- (10). ,_,.w%_ @ 1 a0y
Bias Pt. N e Lo
=77 v Tl T X
vemj R1ow (12) Eezw AGC?; T
= = Tank =

FIGURE 13 — POWER OUTPUT versus COLLECTOR LOAD

FIGURE 14 — POWER OUTPUT versus COLLECTOR LOAD

POWER OUTPUT (mW RMS)

See test circuit, Figure 12,
C3=23.0-35 pF
Collector Tank
L1 =022 uH
R=50Q-10kQ

c1

f =100 MHz

=1.0-700pF

Rpof L1and C1 = 11k @ 100 MHz Resonance

Oscillator Tank
L2 = 4 turns #20 AWG
€C2=1.0-7.0pF

3/16” 1D

7
6
’.«ﬁ.
5 \
4 ‘\
3 £ \
2
/
1 o
10 100 1000 10,000

TOTAL COLLECTOR LOAD {ohms)

See test circuit, Figure 12, f = 10 MHz
C3 =470 pF
Collector Tank
L1 =27 uH
R=50% - 10k
Rpof L1and Ct = 6.8 k{2 @ 10 MHz Resonance
Oscillator Tank
L2=27uH
€2=16 ~ 150 pF

Ct1 =24 - 200 pF

-
ry

!\ T

-
N

-
o

POWER OUTPUT (mw RMS)

10 100 1000

TOTAL COLLECTOR LOAD (ohms)

10,000
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DUAL A/D COMPARATOR

SP1650 e« SP1651

Positive Logic

V1e ¢ -] p——2 Qo
a
Vaa 8
Ca 4 e} G p—3 ao
Vip 12
——
Var "::1>—10 a 19 a1
Eb LR —— [ 5_,5 at

Vee = +5.0V = Pin 7.10 -
Vgg=-62V=Pin8
Gnd = Pin 1,16
® Pp = 330 mW typ/pkg (No Load)
® tpg = 3.5nstyp (SP1650)
=3.0 ns typ (SP1651}
® input Stew Rate = 350 V/us (SP1650)
=500 V/us (SP1651)
® Differential Input Voltage:
-5.0 V o +5.0 V (-30°C to +85°C)
® Common Mode Range:
-3.0 V to +2.5 V (-30°C to +85°C) (SP1650)

The SP1650 and the SP1651 are very high speed
comparators utilizing differential amplifier inputs to sense
analog signals above or below a reference tevel. An output
latch provides a unique sample-hold feature. The SP1650
provides high impedance Darlington inputs, while the SP.-
1651 is a lower impedance option, with higher input slew
rate and higher speed capability.

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 {C; and Cp) operate from PECL. 111
or PECL 10,000 digital levels. When Cj is at a logic high
level, QO will be at a logic high level provided that V1 >
V2 (V1 is more positive than V2). Q0 is the logic com-
plement of Q0. 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
SP1650 and the SP1651 may be based upon the relative
behaviors shown in Figures 3 and 6.

TRUTH TABLE

-2.5 V to +3.0 v (-30°C 1o +85°C) (SP1651) c Vi. V2 QOn41 | QOnyq
e Resolution: <20 mV (-30°C to +85°C) H Vi>Va H L
® Drives 50 £ fines H vi<va L H
L ¢ & Qo, Qo,
¢ = Don’t Care
CIRCUIT SCHEMATIC
SP1650 Inputs 1/2 of Device Shown (Both Devices)
TtA Vee Gnd Gnd
7,10I 1 16
B A--- '
---c f
B--——y
Vi 6
Cc--- t
1 20
4 -3 @
V2 5 & ’—K—‘P‘}
---0
---€
SP1651 Inputs &
A 3
| TS
-8
C p---
Y
Vi 6 1 S
3 4
E---
va [ Ap
---D ol
-——F Clock
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ELECTRICAL CHARACTERISTICS

ThisPECL i) 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-LIC-
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

POSITIVE LOGIC

v

i ab—ca
Cs 4 ——=iC GM~—300
Vipaz o ap—a
Vap 11 a
Eb13——={C  Gp—15T1

l'\‘

CERAMIC PACKAGE E

TEST VOLTAGE VALUES

Votes)
a simitar manner. Outputs are tested with @ Tost T o
a 50-ohm resistor to -2.0 Vdc. See general Tempecatuce | ViHmax | Vitmin | ViHamin{ViLAmax | VAt | VA2 | Va3 | Vaa | Vas | Vae vee®!vee
information section for complete thermal -30°C -0875 | -1890| -1180 | -1515 |+0.020 | -0.020 50 | -52
data +25°C | -0810 | -1850| -1095 | -1485 |-0020 [ -0.020 Ses Note @ +50 | -52
+85%C [ -0700 | -1830| -1025 | -1440 |-0020 | -0020 +50 | -52
SP165645P 1651 Test Limits D
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under]__~30°C +25°C +85°C
Charactenistic Symbol | Test | Min | Max { Min | Max | Min | Max [ Unit | ViHmax | Vitmin| ViHamin|ViLamex | Va1 Va2 Va3 Vaa Vas vae | Vcc¥'| Vee Gnd
Power Supply Drain Current
Positive iec | 700 - o - |mAde] - 413 - ~ 6.12 - - - - - 710 | 8 (151116
Negative I 8 { - | - - [ss] - mAdc| 4.13 - - 6.12 - - - - - 710 { 8 [1511.16
tnput Current fin
SP1650 6 - - - 10 - wAdc 4 13 - - 12 - 6 - - - 7.10 8 [1531.16
SP1§51 6 - - 40 - wAdc 4 13 - - 12 - 6 - - - 7.10 8 |161116
Input Leakage Current R i
SP1650 6 | - -7 - - |uAde| 4 13 - - 12 - - - 6 - 710 | 8 [1511.16
SP1651 6 - - - 10 - HAdC 4 13 - - 12 = = - 6 ~- 7.10 8 [1.511.16
Input Clock Current oM | & ] -] -1 - Tss0] - uade| 4 13 - - 6.12 - - - - - 710 | 8 [151116
Tl 4 - - Jos T - 7 — [uAdc - 13 = = [AF] — = Z = _ 710 | 48 [1.5.171.1
Logic "1° Output Voltage Von | 2 F104s[as7s[a960 0810[0890[0700] vdc | 4.13 - 6.12 - - - - - 790 | 8 [1511.16
i 2 : - - - - 5.1% - - - - 161216
| 2 ! - - - - - 6.92 5.1 - - 1.16
| 2 - - - - 5.1 6.12 116
H 3 - - - - 6.12 - - - - 1.5,11,16
3 - - - 5.1 - - - - - 16.12,16
3 - - - - - 511 6.12 - - 116
3 - - .l - - - - - 612 | 5.11 116
Logic "0" Output Voltage VoL 2 H1890i-1650(-1850 |-1620]-1830|-1575| Vdc 413 - - - 6.12 - - - - 7.10 8 15.11,16]
2 - - - 5.1 - - - - - 16.12,16
2 - = - - 511 6.12 - - 1,96
2 - - -~ - - - 612 | 511 116
3 - - - 6.12 - - - - - 15,1116
3 - - - - 5.11 - - - 16,1216
3 - - - - - 612 | 511 - - 116
3 - - - - - - 511 | 612 116
Logic 1 " Threshold Vouaw" Voma | 2 [1065| - 0980 - [910[ - [ vdc 13 a - - - - - - 700 [ 8 [ 1516
22 2 - - - - - 4 ~ 6 - - - -
‘3 3 ‘ - - - . - 4 - - 6 - - - - ‘ ‘
4 3 - - - - - 4 [ - - - - -
Logic 0" Threshotd Volxage‘l VoLa | 2 | - |1e30| - [-1800[ - [1555] vac - 13 a - 6 - - - - - 7101 8 1516
@2 ER - - - - ) - 6 - - - - i
/ {3 Do ‘ - - J - 4 - - 6 - - - - ‘ ‘
L) 12 - - - - - 4 - - - — -
SOTES (D Al data s for 77 SP1650 or SP1651, except data marked () which refers to the enure package. @ | Al Temperatwres | Va3 Va4 Vasg Vag
These rests Gon i ordar indicated. Sea Figure & SP1650 [+3.000 [+2990 |-2.500 |-2480
@ Mari num 500 Suppiy Voltages (beyond which device ife may be impaired) - - - -
[veE, A2 Ve SP1651 +2.500 | +2.480 | -3.000 |-2.980

(penunuod) 1GOLdS @ 0S9LdS
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SWITCHING TIMES

POSITI

VE LOGIC

Via 6
V2a s

[ —

c

]

Vib12
Vap 11

Cb 13 ———=

D Qp—2 Qo

—23 Go

] ap—140Q1

c ap—15a1

CERAMIC PACKAGE E

TEST VOLTAGE VALUES
(Vohs)
@ Test l ) o)
Temperature VR1_| VR2 | VR3 Vx Vxx | Vec ™ [Vee
-30°c | +2.000 +1.040 | +2.00 | +7.00 | -3.20
+25°C | +42.000 | SeeNote @ [+1.110 | +200 | +7.00 [ -3.20
+85°C | +2.000 +1.190 | +2.00 | +7.00 | -3.20 See Figure 2
51 imi
Pin SP1650/1651 Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under |__-30°C +25%C +85°C ) o)
Cheracteristic Symbol | Test |Min [Max | Min | Max |Min | Max Junit | VR1 | VR2 | VR3 | Vx Vxx_| Vec | Ver Pr P2 P3 |P4
Switching Times tee2+ 2 20| 50) 20| 50| 20| 57 | ns 5 - - 4 111,16 7.10 8 6 - - -
Propagation Delay 6+2+ 2 - 5 - - 6 - -
(50% 10 50%) te+2+ 2 - - 5 -1 -8 |-
V-input to Output 16+3- 3 5 - - 6 - - -
oo 3 - 5 - -|ef -1~
16+3- 3 - - s - - 6 -
t6-2- 2 s - - 6 - - -
t6-2- 2 - 5 - - [ - ad
%6-2- 2 - - 5 - - 6 ~
t6-3+ 3 5 - - 6 - - -
t6-3+ 3 - 5 - -1 6| -]-
1634+ 3 - - 5 - = 6 -
Clock to Output @ 442+ 2 204720 47|20 52| ns s - - - 11196 | 7,10 8 6| - -] a
t442- 2 6 - - - 5 - -
443+ 3 6 - - t s - | -
t4+3- 3 5 - - - 6 - -
Clock Enable Time (3 tsetup 6 25| — - - | ns 5 — - - 111,16 | 7,10 8 6 = — 4
Clock Aperture Time (3) tap 6 - -1 =1 -1 -Thns 5 = = — 11116 7.10 8 6 | - -Ta
Rise Time o 2 1035 ]10] 3510 38][ns 5 - - ) 111,16 [ 7,10 8 6| - -1-
(10% to 90%) 134 3 10)35[10{35 10| 38| ns 5 - - 4 111,16 | 7,10 8 6 | -] - |-
Foll Time 5. 2 10[30]1.0]30]10] 33 ns 5 - - ) 11,6 7,00 8 6| -1 -1{-
(10% to 90%) 3. 3 10/30]10]30]|10] 33]m 5 - - 4 11196 | 7,10 8 6| -1 - |-
NoTEs: (1) Mtx:;num:’ovwv Sup‘n;v Voltages (beyond which device life may be impaired: @ [Ai Temparawures | Vag | Vas
IVect+ | ‘€€l <12 Vde. SP1650 +4.900 | -0.400
Unused clock inputs may be tied to ground.
(3) See Figure 8. SP1651 +4.400 | -0.900

(penunuco LGOLAS ® 0S9LdS



SP1650 , SP1651 (continued)

FIGURE 1 — SWITCHING TIME TEST CIRCUIT @ 26°C

“Vour to

Vin to Channel A Channel B8

Ve
VR1.VR2. VR3 g 0.1 uF
e’

P1) el '_‘_‘[:I,I>-
|
1
|
| [

P2
r:ﬂ /c
VX O———o0

Pa 0—0\0—

50-ohm termination to ground located
in each scops channe! input

All input and output cables to the scope
are equal lengths of 50-0hm coaxial cable.

*Compiement of output under test shouid
always be loaded with 50-ohms to ground.
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SP1650 ® SP1651 (continued)

FIGURE 2 — SWITCHING AND PROPAGATION WAVEFORMS @ 25°C

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

V — Input to Output

Test pulses: t,,t_=1.5+0.2 ns {10% to 90%)
f=50MHz
50% Duty Cycle
Vi is spplied to € during tests.
TEST PULSE LEVELS
Pulse 1 Pulse 2 Pulse 3
SP1650 SP1651 SP1650 SP1651 SP1650 SP1651
ViH 42100V | +2.100V | +5000V | +4.500V | -0.300V | -0.800 v
VR +2.000V +2.000 vV +4.900 V +4.400 V -0.400 V -0.900 vV
ViL +1.900 Vv +1.900 v +4.800 V +4.300 V -0.500 vV -1.000 vV

Clock to Output

Vg +2.100 V
VR +2.000 V
VL + 1.900 V

=

+1.110V

+0.310 Vv

Pa:t, 1_=15+0.2ns.
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SP1650 ® SP1651 (continued)

FIGURE 3 — PROPAGATION DELAY (‘pd) versus INPUT PULSE AMPLITUDE AND CONSTANT OVERDRIVE

Test Circuit

o 8] Q Pbl—— Q
Vref O— {
T
i 4 Device I 50
c | R 50
ViHo + c & 20V
| |
50 ¢ = - |
Veet = Gnd :._L =
Positive Puise Diagram Negative Pulse Diagram
Positive
Qverdrive
Negative
Vet Vin Overdrive
P f
Vin A Vyet 1
tpd tpd

Input switching time is constant
at 1.5 ns (10% to 90%).

Propagation Delay versus Puise Amplitude

T
IR 1T
@ 41— Overdrive Constant @ 100 mV
2 = == — Positive Going Pulse
& [T emwemm— Negative Going Pulse /
2
>3 V
3
g spiesin Al
g pasy
g . 21 A
g %3 a”

0 st R =~ 22

0.01 0.02 0.05 0.10 0.20 0.50 0 25 10

PULSE AMPLITUDE P, Pg (VOLTS)
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SP1650 ® SP1651 (continued)

FIGURE 3 (continued)

PROPAGATION DELAY INCREASE (ns)

Propagation Delay versus Overdrive

T TTTTTT T 17
\ Pa,PB Censtant @ 100 mV
\ ~— = — Positive Overdrive (PA)
2 \ Negative Overdrive (Pg)

tpd is measured from Vyet on the input

10 50% on the output.

OVERDRIVE (VOLTS)

AL\l SP165!
X :
SP16514 ’\
! \
N
N
tpd is referenced to 2.5 V overdrive.
0 [ [ LA [T
0.0t 0.02 0.04 Q.07 0.10 02 03 05 07 10 25 10

FIGURE 4 — LOGIC THRESHOLD TESTS (WAVEFORM SEQUENCE DIAGRAM)

+0.020 Vv

-0.020 V

Vina

ol

____/A[_qj

—_—

2l

pye————t =

]

ViLa

qe

L

J

N—— ]} — -

o

(XY S S ——

Sequential
Te: umber
15«}’;’;‘5( Table)

—
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SP1650 @ SP1651 (continued)

FIGURE 5 — TRANSFER CHARACTERISTICS (Q versus.Vp)

Ditferential s

+

Test Configuration

Input N |
Vi - o] Q|
in l -
| % Device |
ViH O = ? c al F: 50
Vret -2.0 vde
2.5 Vdc  Vyef € +2.6 Vdc
Typical Transfer Curves
0
s k-
2
S
o
2
o - Logic "1
ER V-
S
=]
> JS
-
2
[ [ N
3
=N S A, g 0
-2
-20 -5 10 -5 5 10 15 0
Viet

Vin, DIFFERENTIAL INPUT VOLTAGE (m VOLTS)
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SP1650 ® SP1651 (continued)

FIGURE 6 — OUTPUT VOLTAGE SWING versus FREQUENCY

PEAK T PEAK DUTPUT {(VOLTS)

PEAK TO PEAK QUTPUT (VOLTS)

(A) Test Circuit
r 777"
2 |
~o v
2 >—b Q t ocaQ
I nosviea | | S50
[
Vino- 4 c a JI A —0-2.0 vac
|
|
{B} Typical Output Logic Swing versus Frequency
SP1651
0.850 -~ N
\\ \ \
NERNANAN
N
0450 \\ \\ \\\\
0.250 \ \\
50] % lUO\ 200\ \
Input Voltage 1000
0.050 mV Peak to peak
1 2 30 50 0 100 200 300
FREQUENCY {MHz)
0 SP1650
A — ™~
o5 ™ ANERN
6! < ]
NG ANIAN \\\
NTRONONK
0250 A AN
0y 15~ 1000|200 g
toput Voltage 7
0.050 mV Peak 10 Peak
1 20 30 50 7 100 200 300

FREQUENCY (MH2)
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SP1650 e SP1651 (continued)

FIGURE 7 — INPUT CURRENT versus INPUT VOLTAGE

lin, INPUT CURRENT (uA)

TEST CIRCUIT

Vee
~0+5.0 Vdc

| so
‘ﬁv"f
I p—O 2.0 Vdc
50
1 AAA
+—wA-
-
1
Typical SP165Q (C: ! y lnput d} Typical SP1651 (Ci y Input ded)
S - 0 I
S— 4 25 L =
SN T .
g 3a Nt
= T sa80¢
z =
wo H
0 s " e
g <=
5
g
3
s, +850C
25 -1 + 42 425 -1 1 2

Vin. INPUT VOLTAGE (VOLTS})

Vin. INPUT VOLTAGE (VOLTS)

25

30




SP1650 @ SP1651 (continued)

FIGURE 8 — CLOCK ENABLE AND APERTURE TIME TEST CIRCUI T AND WAVEFORMS @ 25°C

Vin to Channet A Vee = +7.0 Vyx = +2.0 Vout to Channe! B

d
. 0.1
Sna 1
Vin 0——di |
VRO o Q
co— ! c
5ol
l -
L VEE

_'_—)}—L_——o VEgg = -3.2 vdc

= 0.1 uF

o1

v
i

T

|—~—NC a

L_

50-chm 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

Vin Negative = = = == VR + 100 mV = +2.100 V
‘j‘/ Vg =2.000 v
Vin Positive e mce === —=Vg-100mV = +1.900 V
] Clock Enable
— Time
T Vg =+1.110V
VL = +0.310 V
Clock Aperture
Time
'pd oy
v
50% ¥
P "\_ o
Q Positive l v
Q Negati P S—"
50% )
-'-“*tpd "0

Clock enable time = minimum time between analog and clock
signal such that output switches, and tyg (analog to Q) is not
degraded by more 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.




VOLTAGE CONTROLLED
MULTIVIBRATOR

SP1658

Cx1, Cx2
" ?-{(--Tu
Vex 20— a—o06

Bias Filter 'ZO—J

Input Filter 13H df—o4

Veer = Pin 1
VGez = Pin
Vgg =Pin8

The SP1658. isa voltage-controlied multivibrator which
provides appropriate level shifting to produce an output
compatible with PECL. Ill and PECL. 10,000 logic levels.
Frequency control is accomplished through. the use of
voltage-variable current sources which control the slew
rate of a single external capacitor.

The bias filter may be 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

Veecz  Veer
o1

100

4 s0——+

100

1000

1k
Vex 2

X/

r—oI? Bias Filter

1k
cx 10— }—4 14 Cx
80 | 80
1k 1k :250
Input Fitter 13 . 1
b 4 oA
S 125 ¥ sis
4 l
600 500 > 62 3B00 250
o8
Vee
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ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been designed to
meet the dc 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.

Vex 20—

Bias Filter 12 O——

Input Filter 130—

il
1L

CERAMIC PACKAGE E

TEST VOL TAGE VALUES
Vde £1%
@ Test
Temperature Vi ViL V3 ViMA VEE
-30°C 00 | 20 | 1.0 32.0 52
+25%C 0.0 20 | -10 +2.0 5.2
+85°C 00 | 20 | -10 +2.0 5.2
Pin SP 1658 et imis VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°c +25°C +85°C vee)
Characteristic Symbol Tost Min | Max Min Typ | Max Min [ Mex | unit | vy viL V3 ViHA VEg | Gnd
Power Supply Drain Current g 8* - = - = 32 - - ‘mAdc 2 = = = ] 15
8 - - - - 32 - - mAdc 2 - - - 8 15
Input Current TinH 2° - - - - 350 - - wAdc 2 - - - 8 15
Input Leskage Current finL 2¢ - - - - uAdc ~ 2 - - 8 1.5
Q" High VoH a* ~ | -0810 | -0890 | -0700 [ Vac - 2 = 8 15
Output Voltage 6°* - -0.810 | -0.890 | -0.700 Vdc — - 2 - 8 1.5
“Q" Low Vou a* - -1620 1 -1830 | -1.575 | vdc - - 2 = 8 15
Qutput Voitage [ - | -1620 | -1.830 | -1575| vdc - - 2 - 8 15
AC Chaeracteristics (Figure 2) VEE Vee
(Tests shown for one output, but Cx1 Cx2 Gnd -32v| +20v
checked on both)
Rise Time {10% to 90%) ™ 6 - 27 - 2.7 - 30 ns - 1,14 - 2 8 1.5
Fall Time (10% to 90%) - 6 - 27 - 27 - 30 ns - 1,14 - 2 2 15
) -
Oxciltator Frequency fosct — 130 — 130 (3 175 110 — MHz - 11,14 — 8 15
Tosc? - - — 78 90 100 ~ = MHz | 11,14 = = 8 15
Tuning Ratio Test 1 TR - - - EX) a5 - = ~ = 11,14 = - 8 15

*Germanium diode (0.4 drop) forward bissed from 11 to 14 (11 ——pp—— 14).
**Germaniurn diode (0.4 drop} forward bissed from 14 10 11 (11 ———jg—— 14).

Output frequency at Vox = Gnd

TR =
! Output frequency at Vex = -2.0V

€1 =0.01 uF corinected from pin 12 to Gnd.

€2 = 0.001 uF connected from pin 13 to Gnd,

Cx 1 = 10 pF connected from pin t1 to pin 14
Cx2 = 5 pF connected from pin 11 to pin 14.

(panunuod) gGOLdS



SP1658 (continued)

FIGURE 2 — AC TEST CIRCUIT AND WAVEFORMS

Vee
+2.0 Vdc
i 0.1 uF
0.001 uF Veer Veez, Coax
_)'_o_ Bias Q Channel A"
Filter nput 2
0.1 uF
,__)'_o_. Input
£ Filter
Coaxial Cables
Vex (Equal lengths, typ 2 places)
Scope
Lo
0.1uF >R Cx
o = Channel “B*
€x Q Input 2
Coax
=
50-0hm termination to ground lo
cated in each scope channet input
I O.14F ANl input and output cables to the
= €O ual lengths of 50-ohm
-3.2 Vde cos. cable. Wire length should
Ve be < 1/4 inch from TP;, to input
pin and TP, to output pin.
80%
a 50% 50%
10%
—f t- 18
a 50% 50%
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SP1658 (continued)

FIGURE 3 — OUTPUT FREQUENCY versus CAPACITANCE FOR FIGURE 4 — RMS NOISE DEVIATION
VARIOUS VALUES OF INPUT VOLTAGE versus OPERATING FREQUENCY

1000

£}
10,000
2 HH ———
100 L s Vee = +5.2 Vde
H = Vgg= 0.0 Vde
. i <
N T < 74
I .0 pF > 1000 -
s wa =
2 5
z , S g z
9 10 (S A
z z$ ;
w '3 T
3 ) 100
w g = a
w
« e [ :
w 7 I
< T X .
10 < 5 DC CONTROL INPUT = 4.0 Vde Ti1!
10 TS T R W hii
N 0.1 10 10 100
N
f,OPERATING FREQUENCY (MHz)
0.1 | N
10 1000 10,000

Cx (PICOFARODS)

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

-20 -18 -16 -14 -12 -10 08 06 04 02 o

&

o

I

2

[ ‘ I

b o I T T T T T 1
[a] 1400 Cx(pf) = Frequency-Capacitance Product at Desired V¢ x
o [ Desired Frequency (MHz)

£ 1300 ! I quercy /]
w

8 1200

2 1100 v

[ A

s 1000 —

g 900

<

B 800

5 700

z 600

H 500 ~

3

g -

w 400 ]

@

w 300

x

(8]
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Vex. INPUT VOLTAGE (Vdc)
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DUAL 4-INPUT GATE

SP1660

POSITIVE LOGIC

4 A
52 X 3
62 Y >
, 0
10
1" 14
12 15
13

NEGATIVE LOGIC
4~A_b
52 X3
EER=s
,_0
10—
) R 14
12:jx————15
13

SP1660: provides simuitaneous 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 (-30° to +8569C). The input pulldown

X=ATBYCTD resistors eliminate the need to tie unused inputs to VEE

Y=A+B+C+0

X=APBeCeD Pp = 120 mW typ/pkg (No load)
Y=AeBeCeD Full Load Current, I = -25 mAdc max

tog = 0.9 ns. typ (510-0hm load)
=1.1nstyp { 50-ohm load)

CIRCUIT SCHEMATIC

16 1

vee2Q chcw

AA
V
AA
AA
A

AA

S 50< | 508G | 50
S kS| kS ki

— VWA

‘ Ivse‘ [}
8
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SP 1660 (continued)

ELECTRICAL CHARACTERISTICS

This PECL |1l circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be

. N . 4
housed in & suitable heat sink (L1021
4A2WCB or equivalent) or a transverse air s 3
flow greater than 500 finear fpm should 6 2
be maintained while the circuit is either in 7 .
a test socket or is mounted on a printad
circuit board. Test procedures are shown 10
for only one input and one output. The 1 14
other inputs and outputs are tested in 2 12 15 CERAMIC PACKAGE E
similar manner. Outputs are tested with a
50-ohm resistor to -2.0 Vdc. See general 13
information section for complete thermal TEST VOLTAGE VALUES
data. {Volts)
® Tomt
Temporature | ViHmax | ViLmin |ViHAmin|ViLAmex | VEE
-30% | -0875 800 | -1.180 | -1.515 | -5.2
+25°C | -0810 [ -1850 | -1.085 | -1485 | -5.2
+85%C | 0700 | -1830] -1.025 | -1.440 | -5.2
SP1660 Yest Limits TEST VOLTAGE APPLIED TO
PINS LISTED BELOW: vee!
Characteristic Symbo! Max_ | Unit mel ViLmin VINAnhIVILAm Vee | Gnd
Power Supply Drain Currant 1g 8 - - E ~ - mAde - - - 8 116
Input Current VinH . - = - 350 - - uAde . - - ~ 8 118
linL M - - 05 - - - nAde - . - - 8 1,6
ROR Logic 1" Output Voltage | Von e | 3 | -1046 | -0.876 | -0.860 | -0.810 [-0.880 | -0.700 | Vac = + = = 8 138
- M - -
NN EHEE
_ 7 _ -
NOR Logic “0" Output Voltage | VoL e | 3 | -1.890 [-1.650 | -1.850 | -1.620 [-1.830 | -1576 | vde 4 - - - [] 118
5 - - -
LT LT T T e oot
7 - - -
OR Logic “1" Output Voltege | VOH ¢ 2 | -1045 |-0875 | -0.960 | -0.810 [-0.890 | -0.700 | ‘Vdc 4 - - - 8 116
5 - - -
R 1 R AR,
7 - - _
OR Logic “0" Output Volage | VoL@ | 2 | -1.890 |-1.650 | -1850 | -1.620 |-1.830 | -1.675 | Vdc - 0 - = 8 1,18
- 5 - -
L l L SRAE R
- 7 - -
NOR Logic 1" Vouao| 3 [-1085 [ - [-osso]| ~ [o90| - Vdc - - - 4 [] 116
Threshold Voltage - - - - - - s
- - - - - - ]
- - - - - - 7
NOR Logic “0" VoLa¢| 3 - |[-1830] - [-1e00 [ - [-1885 | vac - - 4 - 8 118
Threshold Voltage - - - - - 5 -
- - - - - 6 -
— - - - _ 7 _
OR Logic “1" Thrashold Volage| Vouao| 2 |-1065 | — [-0880] - [-0810 ] - Vde - - 4 - 8 118
- - - - - 5 -
INENENENEEHE
- _ _ - _ 7 —
OR Logic “0" Threshold Volage [Vora ¢ | 2 - [-1e0] - |[-1e00 T - [-1s85 | vac - - - 4 8 116
- - - - - - 5
LT T TR e e
— - - - - - 7
Switching Times (50 12 Load) .. Puis 10 | Pulse Ou -32V | 20V
Propagstion Delay 443 3 - 18 - 17 - 19 e 4 3 - - 8 116
t4-2- 2 - 1.8 - 1.7 - 1.9 2 - -
1442+ 2 - 16 - 15 - 17 2 - -
t4-3+ 3 - 16 = 1.5 - 1.7 3 - -
Rise Time 3 3 - 22 - 21 ~ 23 o 4 3 = - 8 116
12+ 2 22 - 21 - 23 n 4 2 - - 8 116
Fail Time 13- 3 - | -22 = 21 - 23 ns 4 3 - - 8 116
12- 2 - 22 - 21 - 23 ns . 2 = - 8 1,16
*Individually test each input applying V(i or Vj_ 10 the input under test. # NOTES

The alectrical specifications shown sbove apoly to the SP1660
under the following canditions:
1. The package is housed in » suitable heat sink.t

or
2. Air is blown transversely over the packsge. See ganerat
information saction for more details.

TA suitable heat sink is an |IERC ucaaamcs o squivalent
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SP1660 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin to Channel “A" Vout OR  Vg,¢ NOR
To
Channet
g
Coax Coax Coax
3 3s0 $s0
tnput 880 ~————— - ;» b3

o—t— !

Pulse Generator T

All input and output cables to
the scope are equal lengths of 1
50-0hm cosxial cable. | 1

> >
3100 3100

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

Unused outputs connected to a 50-ohm resistor to ground

PROPAGATION DELAY

/——-.1,11v
1‘50% A

N T T

+0.31 Vv

90%
50%
T 10%

et t- t+

Vout OR

oot 14 t-

90% |
Vout NOR éso%
10%

—=f t-+ —] -
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QUAD 2-INPUT “NOR" GATE

SP1662

POSITIVE LOGIC

NEGATIVE LOGIC

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

A A
‘@Mz ‘@{2 temperature range (-30 to +85°C).
5 5 Input pulidown resistors eliminate the need
6 3 6 R to tie unused inputs to VEE.
7 7
14 14
1 11
15 15
13 13
- X=A%E
X=A+E * tpg = 0.9 ns typ (510-ohm load)
= 1.1 ns typ (50-ohm load)
Pp = 240 mW typ/pkg (No load)
Full Load Current, 1| = -25 mAdc max
CIRCUIT SCHEMATIC
7 6 16 1 4 5
Q Veez ivcm Q Q
3 o—»—"{ N 02
) 1 h 4
) 4
> 3 B > B
Tsonn iSOk 2 i’sok i’sok

3 e
350k S 50k

AA
Vv

‘P ‘b
50k 3 50k 3

o

IVEE
8
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ELECTRICAL CHARACTERISTICS

This PECL 1H 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-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 3 printed

CERAMIC PACKAGE E

circuit board. Test procedures are shown 4
for only one input and one output. The SIDF':
other inputs and outputs are tested in a 6
similar manner. Outputs are tested with a 7:1)#3
50-ohm resistor to -2.0 Vdc. See general 10 TEST VOLTAGE VALUES
infor ction for thermal 1 :D’b 14 Vatts)
data. 12 @ Test )
:i>~15 Temperature | VIH mex Vit min VIHA min VILA max VEE
13 -30°C -0.875 -1.890 -1.180 -1.516 -5.2
+25°c|  -0.810 -1.850 -1.095 -1.485 5.2
+85°C -0.700 -1.830 -1.026 -1.440 EXE
pin SP1662_Vest Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under ~30°c +259C +885°C
Characteristic Symbol Test Min Max Min Max Min Max Unit ViH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current ig 8 - - - 56 - - mAdc — — - 8 1,16
Input Current tinH . - - - 350 - - uAdc . - - - 8 1,16
lin L . = = 05 — - - wAdc — . = 8 1,16
Logic 1" VOH 2 -1.045 -0960 | -08t0 | -0.890 | -0.700 Vdc - 4 - - 8 1,16
Output Volitage 2 -1.045 -0.960 | -0810 | -0.880 | -0.700 Vde - s - - 8 1,16
Logic 0" VoL 2 -1.890 | -1.650 | -1.850 | 1620 | -1830 | -1.675 Vde 4 = - - 8 116
Output Voltage 2 -1.890 | -1.650 | -1.850 | -1620 | '-1.830 | -1.675 Vdc s - - - 8 1.16
Logic 1" VOHA 2 -1.065 - -0.980 - .—0910 - Vdc - - 3 8 1,16
Threshold Voltage 2 -1.065 - -0.980 - —0910 - vdc - - [ 8 1,16
Logic 0" VoLa 2 - - -1.600 - -1.665 Vdc - 4 - 8 116
Threshold Voltage 2 - - -1.600 - ~1.565 Vdc — - s 8 1,16
Switching Times (50 © Load) Pulse in Pulse Out -3.2V [ +20V
Propagation Delay t4e2+ 2 - 16 10 15 - 17 ns 4 2 - - 8 1,16
t4-2- 2 - 18 11 1.7 - 1.9 ns 4 2 - - 8 1,16
Rise Time 24 2 - 22 14 2.1 = 23 ns 4 2 — — 8 1,16
Fall Time t2. 2 = 22 12 2.1 - 2.3 s 4 2 = = 8 1,16

*tndividually test each input applying Vi or Vi 10 input under test.

(panunuod) Z99LdS



SP1662 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin Vout

Coaxial Cables
{Equal lengths, typ 2 places)
To Scope

50 Vin 50%
fnput @ e e - =

Puise Generstor
100 Vout

DT |

Input Pulse t, = t_= 1.5 (£0.2) ns
Unused outputs connected to a 50-ohm resistor to ground.

+1t1 v

+031 Vv
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QUAD 2-INPUT “OR"” GATE

SP1664

POSITIVE LOGIC

NEGATIVE LOGIC

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 +85°C.

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

tpg = 0.9 ns typ (510-ohm load)

Vegt = Pind 11 nst hm
Vioz = Pin 16 = 1.1 ns typ (50-ohm load)
VEE=Pin8 Pp = 240 mW typ/pkg (No load)
Full Load Current, I = -26 mAdc max
CIRCUIT SCHEMATIC
7 6 16 1 4 5
Vccz? Tvcc‘ o o
12 100 V
o——-——"i ™~ 02
3 4 4

> > 1) <

:* 1958 ia 3 365 T’ 50 k g 50k

‘g > >
\l 100 112 350 S 2112 :: 100 I/J
M N o015
14 !!
B o e o
> S >
< 50k f 50k g 365 2k 31958 2k 365 50 k 50k <
IVEE [<] $
10 1 8 12 13
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ELECTRICAL CHARACTERISTICS

This PECL 11l circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium hes
been established. The package should be
housed in a suitable heat sink(IERC-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

gircuit board. Test procedures are shown ‘:I}
for only one input and one output. The 5
other inputs and outputs are tested in a 6
similar manner. Outputs are tested with a 7:D¥- CERAMIC PACKAGE E
50-ohm resistor to -2.0 Vdc. See general
infor ion section for lete thermat 10
data. 11 14
o
15
13 TEST VOLTAGE VALUES
{Voits)
@Test
Temperature | VIH max Vit min VIHA min VILA max VEE
-30°C -0.875 -1.890 -1.180 -1.515 -5.2
+25°C -0.810 -1.850 ~1.086 -1.485 5.2
+85°C [ 5700 -1.830 1,026 1.440 5.2
Pin SP16E4 Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°¢ +25°¢ +8%°C
Cl i Symbol Test Min Max Min Max Min Max Unit ViH max Vit min VIHA min ViLA max VEE Gnd
Power Supply Drain Current IE 8 ~ — - 56 - - mAdc - - — = 8 1,16
Input Current lin W M - - - 350 - - uAdc . - - - 8 1,6
lin L . = - 05 - - - wAdc = . — - 8 1,16
Cogic "1~ Vou 2z 1045 | -0875 | -0960 | -0.810 | -0.890 | -0.700 Vde 4 - = = 8 1,16
Output Voltage 2 -1.045 | -0875 | -0960 | -0810 | -0890 | -0.700 Vde 5 - - 8 1,16
Logic 0" VoL 2 21890 | -1650 | -1.850 | -1620 | -1.830 | -1.575 Vde - 4 - = 8 1,16
Output Voitage 2 -1.890 -1.650 -1.850 -1.620 -1.830 -1.575 Vdc - 5 - - 8 1,16
Cogic "1 VoHA 2 1.065 = -0.980 - -0.910 - Vdc - 4 — 8 116
Threshold Voltage 2 -1.065 - -0.980 - -0.910 - Vdc - s - 8 1,16
Logic 0" VoLa 2 - -1.630 - -1.600 - -1555 | vdc - - - a 8 1,16
Threshoid Voltage 2 - -1.630 - -1.600 - -1.665 |  vdc - - 5 8 1,16
Switching Times (50 0 Load} Puise In Puise Out -32v | s20v
Propagation Delay 4+24 2 - 16 - 1.5 - 1.7 ns 4 2 - - 8 116
42 2 - 18 - 1.7 - 1.9 ns 4 - - 8 1,16
Rise Time 2+ 2 - 2.2 1 - 2.3 ns 4 2 = = 8 1,16
Fah Time 2. 2 - 22 = - 2.3 s 4 2 — = 8 1,16

*individuatly test each input applying V|4 OF V|| to input under test.

(Panunuco) $OGLdS



SP1664 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin to Channel “A" Vout 10 Channel 8"

Coax

Input Fm—————
© T !

Pulse Generator

100 100 Vout

|
! 1
T O~
| | 4
o~ v
! :
All input and output cables to
: | the scope are equal lengths of
[ | $0-ohm cosxial cable.
Input Pulse t, = t_= 1.5 {+0.2) ns

Unused outputs connected to & 50-ohm resistor to ground.
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DUAL CLOCKED R-S FLIP-FLOP

SP1666

This device consists of two Set-Reset flip-flops in a
single package which require a clock input to enable the
POSITIVE LOGIC set-reset inputs. Internal input pull-down resistors eliminate
the need to return unused inputs to a negative voltage.
s5-™s ap—2 The device is useful as a high-speed dual storage element.
7-=c
4-=~R ap—3

12 -y ap—15

9 -miC
13 -4R Q14
tpd = 1.6 ns typ (510-ohm load)
= 1.8 ns typ (50-ohm load)
Pp = 220 mW typ/pkg (No Load)
TRUTH TABLE
S R C Qp+q Vet = Pin 1
[l [ [ Qpn Vg2 = Pin 16
[ (] 1 Qn Vgg =Pin 8
1 ) 1 1
o 1 1 o
1 1 1 N.O.
¢ = Don’t Care
D. = Not Defined
CIRCUIT SCHEMATIC
C Vgez2 85 @ a R Veer R Q a s c
9 16 12 14 Vee 15 13 1 4 2 Vee 3 5 7

3 P 5

H
K x{_}

50 k
50 k
S0 k 50 k 50k 50 k

'

Vee
Numbers st ends of terminals denote pin numbers for L. package (Case 620).
Numbers in parenthesis denote pin numbers for F package (Case 650).
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ELECTRICAL CHARACTERISTICS

This PECL tH circuit has been designed to
meet the dc specifications shown in the
test table, sfter thermal equilibrium has
been established. The package should be
housed in a suitabie heat sinkIERC-21
4A2WCBor equivalent) or a transverse air

S 5 g a 2 +
flow greater than 500 tinesr fpm should 7 e | | CERAMIC PACKAGE E
be maintained while the circuit is either in _4 - i
N - N . R [ 3
8 test socket or is mounted on a printed
circuit board. Test procedures are shown 12 TEST VOLTAGE VALUES
for only one input and one output. The 2-Ms g (Vohs)
other inputs and outputs are tested in a sMc L @ Test
similar manner. Outputs are tested with 2 13- ap—1e Temperature | ViMmax| YiLmin [ViHAmin]VitAmax | VEE
S0-ohm resistor to -2.0 Vdc. Ses general -30°C 0875 | -1830 | -1 180 { -1515 -52
information section for compiste thermat .25% | 0810 -1850] -1095 ] -1485 | 52
data. +85°C | -0700 | -1830{ -1025 | -1.440 | -52
Pin SP1666 Test Limits TEST VOLTAGE APPLIED TO
Under ~30°C +25°C “85 T PINS LISTED BELOW: vee!
Characterisuc Symbol | Test Min Max Min | Max | Min | Max . Unit [ ViHmax] ViLmin [VIHAmin]VitAmax | VEE | Gnd
Power Supply Drain Cu-rent e @ 8 - - - 55 - I - mAdc 79 - - - 8 116
input Current [ 12 - - - 0.370 - } - mAdc | 912 - - - 8 1.16
13 - - - 0.37%0 - - mAde | 913 - - - 8 1.96
9 - - - 0225 - | - mAdc 9 - - - 8 116
[ 12 - - 0500 - - - uAdc - V2 - - 8 1.16
9.13 - - 0500 - - - »Adc - 9.3 - - 8 1.16
“Q" Logc 1" Output Vortage Von | 1§ -1085 [ -0875 | -0960 | -0810 | -0890 | -0.700 | Vdc - 13 - - 8 1.16
15 -1 045 | -0875 | -0960 | -0810 | -0890 | -0700 | vdc 9 - - - 8 1.18
Q" Logic "0 Output Voltage voL |18 -1890 | -1650 | -1850 | -1620 | -1830; ~1575 | Vd - 12 - - 8 1.16
15 -1890 : -1.650 | -1850 { -1620 | -1830{ -1575 | vdc 9 - - - 3 1.16
8 Lo "1 Qutput Voitage VOH 14 8 -1.045 | -0875 | -0960 | -081C , -0.890 | -0700 Ve - 12 - - 8 1.16
14 -1045 | -0875 | -0960 | -0810 | -0.890 | -0.700 | Vec 39 - - - 8 1.16
G Logic "0 Output Voltage VoL | 4 -1890 | -1.650 | -1850 | -1.620 | -1830 | ~1575 | Vac - 13 - - 8 1.16
14 -1890 | -1650 | -1850 | -1620 ; -1830 | -1575 | Vdc 3 - - - 8 1.16
“Q' Lage 1" Output Voua | 15 -1.065 - -0.980 - -0810 - vde - - 12 13 8 1,16
Threshold Voltage 15 -1.065 - -0.980 - -0910 - vde - 13 9 - 8 1.16
“Q" toge 0 Ouiput VoLa : 15® - -1 630 - -1 600 - ~1555 | Vde - - 13 12 8 116
Threshold Voltage
G Logre 17 Quiput VoHa | 14 ® | -1.065 - -0.980 - -0910 - vdc - - 13 12 8 116
Threshoid Voitage
“Q" Logic "0 Output Voia | 14 - -1 630 - -1 600 - 1555 | Vac - - 12 13 8 1.16
T hreshold Voltage 14 - -1 630 - -1 600 - ~1.555 Vdc - 13 9 - 8 1.16
Switching Times 150 (2 Load} Pulse In |Pulse Ou -32V | «20V
Suck Iraagy 19415 15 10 27 10 25 B 28 ns 9 15 - - 8 116
t9-15. ] t 15 - -
ARERERERERERERERE I R
19414~ 14 14 - -
Set iaput t12+15. | 15 10 25 10 23 11 27 ns 12 15 - - 8 1.16
t12+14- 4 i ns 12 14 - - 8 116
Reset Input 113-14~ 14 ‘ ns 13 14 - -~ 8 1,16
11315+ 15 ns 13 15 - - 8 1.16
Rise Time [ 1415 08 28 08 25 09 2.9 ns 9 1415 - - 8 1.16
Fal Time [ 14.15 05 24 05 22 05 26 ns 9 1415 - - g 1.16

O Notes appear on page following Electrical Character istics tables

{panunuod) 9991 ds



SP1666 (continued)

JT

ViK
ViL

Vin1

t25 ns —

Vin2

Vin3

Qe © ® ® 0o

Ig is measured with no output pull-down resistors.

Apply Sequentially: Vinq 10 C (Vy to V)
Vin2to S (Vi to V)

Apply Sequentially: Viny to B (Vy to V)
Vin2to S (Vg to V)

Apply Sequentially: Vin1 10 C (V) to Vy )
Vin2 to R (Vi to V()

Apply Sequentially: Vinq to S{V y toVy)
Vin2to R IV toVy)

Apply Vipgto C{V)y to Vi )

Apply Vin3 10 S (Vyy to Vi)
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SP1666 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

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

{nput pulses
by 2 pulse
generators

Vin
To Channel “A™

Coax 100 Coax

VOU!
To Channel "B"

Coax

SP1670

D Q

;—'\, C a—

Vin
To Channel “A"

SET/RESET TO Q/Q
{Switch S1 in position shown)

CLOCK TO 0/G
(Switch S1 in opposite pesition)

r2 VRN

/—\——&l.l'l v
+0.31V

+1.11 Vv

+0.31 Vv

;

R

! _/
i

- tgrqs  —=

!

Q 50%

s ¥ 50%

bt

c Kso% \

a _/( 50%

= tc+G+
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DUAL CLOCKED LATCH

SP1668

This device is a3 Dual Clocked Latch/R-S Flip-Flop.
POSITIVE LOGIC Whenever the Clock is low, the R-S inputs control the
output state, Whenever the Clock is high, the output fol-
lows the data (D} input.

T

6—p afe—rua31 TRUTH TABLE
S R [) c Qq+1
7—C S 3 ° o * o Q,
R 1 0 . o 1
L] 1 * L] a
‘—J 1 1 ¢ [ .
L4 [ o 1 o
'1—b ¢ ¢ 1 1 1
S **Output state nat defined ¢ = Don't Cere
11 —Mp apm—1s
-
9 c N Bm—re Vecy = Pin1

| Vcez = Pin e
’3 Vgg=Ping

tpg = 1.6 ns typ (§10-ohm load)
= 1.8 ns typ (50-0hm load)
Pp = 220 mW typ/pkg (No ioed)

GIRCUIT SCHEMATIC

C Veea 0 8 a
o 16 11 14 Vee 18

[— | .

! . ~ t} H
3 y —} 4
J
HC

; y

A VEE

veer a
< 2

LY
~o

Vee

o0 @O

80k

80k

3

wa odg—oo1
=8

XY




ELECTRICAL CHARACTERISTICS

This PECL 1M 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 hest sink (IERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greatsr 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

CERAMIC PACKAGE E

for selected inputs and selected outputs. TESY VOLTAGE VALUES
The other inputs and outputs are tested in @Test (Volts
2 similar manner. Qutputs are tested with Temperatuce| ViH max{ViL min | VIHA min | ViLA max | VEE
2 50-ohm resistor to ~2.0 Vdc. See general 30°c[ 0875 | -1890 | 1180 1515 52|
information section for complete thermal v250c| 0810 | -1850 T1.095 1435 52
dats. ) +85°c| -0.700 | -1830 [ -1.025 1440 52
Pin SPTGES. Ten Limus TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +259C +85°C J veer
Characteristic Symbol | Test Min Max Min Max Min Max Unit ViH max VIt min | VIHA min | ViLa max | VEE Gnd
Power 5upply Drain Current | Ig (Hi-Z) 1 8 - 55 - = mAdc 79 - - - 8 1.16
Input Current linH  {11,12,13Q)] - - 0.370 - - mAdc 11,1213 - - - 8 1,16
9 - - - 0225 - - mAdc 9 - - 8 1.16
aL  [1.2,13Q) - To- 0.500 - - wAdc - 11,1213 - - 8 1,16
9 - 0.500 ~ = uAdc - 9 - 8 1,16
Q" Logic 1" Vor 15Q@ [ -1.045]-0875 | 0960 | 1810 | -0890 [ -0.700 | vac 13 - 8 116
Qutput Voitage 15@ | -1.045 | 0875 | -0960 | -1810 [ -0890 | -0700 | vdc 9 - - 8 116
“Q" Logic 0" VoL 150 ~1890 | -1650 | -1.850 | -1620 | -1830 | -1575 | vac - 12 - = 8 1,16
Output Logic 5@ -1890 | -1650 | -1.850 | -1620 | -1830 | -1575 | vde 9 - - - 8 116
Q" Logic 1" Vo 14G -1.045 | -0875 | -0.960 | 0810 | 0890 | 0700 | vdc - 12 - - 8 1,16
Output Voltege 14 -1.045 | -0875 | -0960 | -0810 | -0890 | 0700 | vdc 9 - - - 8 116
“Q" Logic “0" VoL 14 -1.890 | -1650 | -1.850 | -1.620 | -1.830 | -1.675 | vdc - 3 - - 8 1.16
Output Voltage 14 -1.890 | -1.650 | -1.850 | -1.620 | -1830 | -1.575 | Vdc 9 ~ - - 8 1,16
“Q" Logic 1" Output Voua | 15 -1.065 - | -0e80 - [-0910 - Vde - - 12 13 8 1,16
Threshold Voltage 15Q - ‘ - + - ‘ - - " - ‘
15 ® - i3 9 -
Q" Logic “0" Output VoLa 15 - -1.630 - -1.600 - -1855 | vdc - - 13 12 8 1,16
Threshold Voltage 15@ - - - ‘ - - - n ‘
15Q : - 1 9 -
“@"" Logic " 1" Output Voia | 14 -1.065 - ]-0980 - [ -0910 - vde - - 13 12 8 116
Threshold Voltage 14© * - - . - _ _ 1 ‘
14Q - - - - " 9 -
“Q" Logic 0" Output VoLa | 14 - | -1830 - -1600 ~ | -1s8s | vac - - 12 13 8 116
Threshold Voltage “Q® - ‘ - ‘ - - 1" - ‘ *
14® - - - - - 9 -
Switching Times (S0 22 Load) Pulse In| Pulse Out 32V _[+20V
Clock Input ge15e 15 10 2.7 10 25 1 28 s 9 15 - - 8 1,16
19415 5 15 - -
RN R NI RN R A RN
t9+14+ 14 14 - -
Rise Time 4 14,16 0.8 28 09 25 09 29 ns 9 14,15 - - 8 1,16
Fall Time [ 14,15 0.5 24 05 22 0.5 26 ns ) 14,15 - - 8 1,16
Set tnput 112015+ 1% 10 25 1 23 1 27 ns 12 15 = N ] 116
t12+14- 14 1.0 25 1.1 23 11 2.7 s 12 14 - - 8 1,16
Reset Input tas1ar 14 70 75 (K} 23 [N 2.7 ns 13 12 = e 8 1,16
€13+15- 5 10 25 1 23 11 27 ns 13 15 - - 8 1.16

(ONotes sppesr on pege following Electrical Characteristics tables.
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SP1668 (continued)

I NOTES

@ 1 is measured with no output pulldown resistors.

(@ Test voltage applied to pin under test.

Vi

b r
Vin1
i r
- r— 25ns
H
Vin2 I
L
-|zs ns
- H
Ving
| t-L
25ns o i—
t 0 test

@

Apply Vin1 10 S (Vi to Vi ).

Apply Sequentially: Vjny 10 R (V) to V)
Vin2 to C (Vyyy, Vi)
Vin3 to D (V| to Vi)

Apply Vin1 10 R (Vg to Vi)

Apply Sequentially: Vinq to S (Vi to V)
Vin2 to C(Viy, Vi)
Apply Sequentially: Viny to R (V)4 to V)

Vin2 to C (Viy, V)
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ISP1668 (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin

Vout
To Channe! “A" To Channel "'B"
All input and output cables to Coax Coax
Coax the scope are equal lengths of 100 <
50-ohm coaxiai cable. Vee = +2.0 vde
Vge = -3.2 vde
| 50 50
S50 c1
Qi Q2
172 172
—o Q- —o Q2
S1 R1 s2 A2
T
Input pulses P|o_o.\h
by 2 pulse H = -0S v
S 00— ocax n
generator: P2 ' 50 g ToChannei A"
s1 Coax
100 100
c a
L 100 -1
SP1670
~20 ngr-
- P1 —/—\ . +1.11 vV
l_ o Q —] +0.31V
— B S R Y]
P2
VAN 4031V
~20 ns—
s 50%
" L/
SET/RESET TO Q/G - ts+Q+
(Switch $1 in position shown)
a 50%
a 50%
| (546_
c Jfso% _ffeo%
o / AN
CLOCK TO a/@
] tcra. —
(Switch $1 in oppasite position) cta fcrar
Q 50% 50%
a 50% 50%
j tc+Q+ — tc+3-




MASTER-SLAVE
TYPE D FLIP-FLOP

SP1670

The SP16701 is a Type D Master-Slave Flip-Flop
designed for use in high speed digital applications.
Master slave construction renders the SP1670¢ 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 (C1 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 (C1 “OR" C2) are

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 C1 “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.

POSITIVE LOGIC

T
=

7

o a2
9c2
1o —~ 33

a1

Veet = Pin 1
veez = Pin 16
Vgg =Pin 8

Power Dissipation = 220 mW typical (No Load)
frog = 350 MHz typ

TIMING DIAGRAM

NEGATIVE LOGIC
T
7T Q2
9¢2
11 p—o=y ~—3a 3
4 ﬁ——ﬂ
TRUTH TABLE
R[s ]pD C [Qner
L H 4 4 H
H L 3 ] L
H H ® ¢ |[N.D.
L L L L | Q,
L L L/ L
L L L w | a,
L L H L | a,
L L Hl /| H
L L H H | a,
@ = Don’t Care
ND = Not Defined
c=c1+C2
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SP1670 (continued)

ELECTRICAL CHARACTERISTICS
This PECL. 11 circuit has been designed to

meet the dc specifications shown in the
test table, after thermal equilibrium has

been established. The package should be 7¢C1
housed in a suitable heat sink (IERC- 9c2 a2
‘214a7wce or equivalent) or a transverss ai
filow greater than 500 linear fpm should
be maintained while the circuit is sither in
i CERAMIC PACKAGE E
a test socket or is mounted on a printad 1D - 53
circuit board. Test procedures are shown
for only one input and one output. The
other inputs and ts are tested in a
ther inp outputs are tested 4 R TEST VOLTAGE VALUES
similar manner. Outputs are tested with a o
50-0hm resistor to -2.0 Vdc. Ses general
2 N " @ Tost
information section for complete thermat Temperatore | Vi mex | VL min | VIHA min | ViLa mex | VEE
date. _a09¢c| 70875 | -1890 | <1.180 | 1815 |62
+25°C| -0.810 [-1.850 | -1.008 -1485 |52
: +85°C| -0.700 [ -1.830 -1.025 440 -5.2
oo SP._1670. Test Limits TEST VOLTAGE APPLIED TO PINS.
i
Under] -30°C +25°C +86°C LISTED BELOW: Vel
Charsctenstic Symbol | Test [ Min Max Min Max Min Max | Unit | Vin max] ViL min | VIHA min | ViLAmax | VEE | P1 | P2 | P3 | Gne
Power Supply Drain g 8 - - - 48 - mAdc 7.9 - - ot 8 - ~ - |1.16
Input Current TinH | 4 — - 550 - uAdc ) - - B 8 | - P ERTY
5 - - - 550 - - 5 - - - -
9 - - - 250 s 9
7 - - 250 7 -
1 270 1 . - - -
L 44 05 - wAdc 9 4 8 116
5 - 9 5 N - .
9 - - - - 7 9 -
7 - - - 9 7 -
1 - - 9 11 ~ =
Cogic 1~ Von | 2 |-1045 |-0875 |-0960 20700 | vdc an CRIEREE .96
Output Voltage 3 " 59 7 4
2 l l 1 l n 57 4 1.9
3 - 4911 - - s 17| -
Logic "0 Voo 2 -1.890 [-1650 [-1.850 ~1.575 Vae 1 57 - - 8 9 4 116
Output Voltege 3 4911 7 5
2 i 1 4711 5 9
3 11 5.9 4 7
Logic 17 VoHA | 2 | -1.085 -0.980 - Vdc 47.11 - 8 9 5 [1.18
Threshold Voltage 3 - = n 59 7 4
2 - - 1" 57 4 9
3 - - - 4911 s ?
2 - - 57 1" E 4o~
3 — B - - 49 - 1 5|71~
Logi Vora 2 - -1.630 -1.600 - ~1.555 Vde " 8.7 - = 8 9 4 116
Threshoid Voltage 3 - - 48,11 7 5
2 - = 4701 5 9
3 . - " 59 - = 4 7
2 - - 47 1" 5 9 -
3 - - - 5.9 " - 4 ?
20
Switcning Parameters Min Max Min Max Min Max e Vde
Clock to Output Delay 1762+ | 92 1.0 27 11 25 11 29 ns - 8 - EEEAL
{See Figure 1) 7.2- | 92 - -
1743- | 93 - - e
17-3+ 93 - - -
Set 10 Output Detay t5e2e | 52 - - -
(See Figure 2) 5s3- | 5.3 - - - -
Reset 10 Output Delay 42 | 42 - - . Ll
(See Figure 2) W3 | 43 - - - -
Output
Rise Time 120034 | 23 09 27 1.0 28 10 29 - - - - -
Fall Time 12.43- ] 23 05 21 06 19 06 23 - - - - -
{See Figure 2}
Set Up Time - - 04 - - - 6 - - - - -
iSee Figure 3) . - 0s - - 6 - - -
Hold Time - - 03 - - 6 - - - - -
(See Figure 31 . - 05 - - - 6 - - |-
Toggle Frequency 270 300 - 270 - MHz - - - - - - -
{See Figure 4}
Vin max
ViL min il
Vin
Vo l—__.n
Vina 1 !
vie f
25 ns -] )—— Yeost
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SP 1670 (continued)

FIGURE 1—PROPAGATION DELAY TEST CIRCUIT

+2.0 Vde

Coax Coax Coax Coax
50 f 80 I 01uF 350 350
TPout Al input and output cables to
TPin the scop equal lengths of
Clock c1 ~ R a 50-ohm coaxiat cable.
Input Pulse o o
Generator TPin O—.‘ c1
o TPout
Data ° ol C2 _
tnput Pulse a
Gaenerator
O———{ D
VEE
100 100 100 ]; 100
I 0.1 uF
-3.2 Vde
+1.11v
TPip Clock 50% 50%
—"] +031V
TP, Data \ f_—\—/_
ettt
CLOCK DELAY WAVEFORMS
TPour Q 50%
TPout G 50% |
—{t - t

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

- stnv
ERIRY
TP Reset feox /_\_ .
——tht ——l
TPout Q 50%
TPour a 50%
——l - —] t++




SP 1670 {continued)

FIGURE 3 — SET UP AND HOLD TIME TEST CIRCUIT

+2.0 Vdc
Coax Coax 0.1 pF Coax
603 S50 - 50
2
TPin2 .
TPout
Input Pulse civVec1 Veea
Generators a
@ D All input and output cables to
the scope are equal lengths of
TPint . 50-ohm coaxial cable.
Open (i A )
—
100 S > 100 s Vee 100

SET UP TIME WAVEFORMS @ 25°C

+1.1v
TPin1 Data

N

+0.31Vv

+1.11V
TPin2 Clock

TPout QOutput —/—————\—/—\—

+031V

HOLD TIME WAVEFORMS @ 25°C

+111v
TPin1 Data

+031V

0"

L1V
TPin2 Clock

maoows /T N\ T\

Set up time is the minimum time before the positive transition of the clock pulse (C) that information must
be present st the data (D) input.

Hola time is the minimum time after the positive transition of the clock pulse (C) that information must
remain unchanged at the data (D) input.

+031Vv




SP1670 (continued)

FIGURE 4 - TOGGLE FREQUENCY TEST CIRCUIT

+2.0 Vde

Coax

Coax
50 3s0
TPout
o1 uF TPin o—mip Q
. tu
Sine-Wave Generator, v/ c1 All input and output cables to
/T the scope are equal lengths of
O—Mn{C2 . 50-ohm coaxial cable.
100 Q
Vgias = 0.71 Vd¢ O——— o
(Use High EE 2100
Impedance Probe
to Adjust Vgiae) I
IO_] uF 0.1 uF Ir 50
4= = 4 = =
dc Supply -3.2 Vdc

FIGURE 5§ — TOGGLE FREQUENCY WAVEFORMS

§ Ta=25°C
— v

Clock Input §
100 ---+0.71 Vg;
MHz-max " The maximum toggle frequency of the SP1670
—+031V has been exceeded when either:
1. The output peak-to-peak voltage swing falls below
600 millivolts,
OR
QorQd 600 mV min 2. The device ceases to toggle {divide by two).
Output
FIGURE 6 — MAXIMUM TOGGLE FREQUENCY (TYPICAL)
+1.050 Y T T T
+1.000 - Ta=25°C 4
+0.950 i Vee = +2.0 Vde
+0.! i Vgg = -3.2 Vde o ]
- 900 \ EE Figure 6 illustrates the variation in toggle frequency with the
0 +0.850 o . : N
0 +0.800 [ dc offset voltage (Vg;ag) of the inputclock signal. Vgias is defined
f_’ +0.750 4 N by the test circuit in Figure 4, and waveform Figure 5.
3 +0.700 AY Figures 8 and 9 illustrate minimum clock pulse width recom-
> +0.650 mended for reliable operation of the SP1670..
g +0.500
@ +0.450
> +0.400
+0.350
+0.300
+0.250
175 225 275 326 375 —. 425

fTog (MH2)
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SP1670 (continued)

FIGURE 7 — TYPICAL MAXIMUM TOGGLE FREQUENCY

versus TEMPERATURE
I T
u | Ly
4 a
5 0 | I |
' !
L3
2<
EN 350 =
20
3 3 300
2
Eu
3 Lo
3 FE— "
2 250 l ‘ i
- I
| ' ! '
-30 o 25 50 85
Ta.AMBIENT TEMPERATURE (°C)
[remperature | -ac°%c | +25°%c | +8s°c__ |
Vgias | +0.660 vdc ] +0.710 vac | +0.765 vdc |

FIGURE 8 — MINIMUM “DOWN TIME” TO CLOCK
OUTPUT LOAD =50 @

T

i

h
[ CLOCK +

SCALE
250 mVv/DIV
]

1A

1.0 ns/DIV

FIGURE 9 — MINIMUM “UP TIME" TO CLOCK
OUTPUT LOAD =50 Q

SCALE
250 mv/DIV

CLOCK
b,

HHHH
-

1.0 ns/DIV.




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

SP1672

POSITIVE LOGIC

X=AeB+A®B

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
{-30°C to +85°C). Input pulldown resistors eliminate the
need to tie unused inputs to VEE.

Veet = Pin
Veez = Pin 16
Vgg = Pin8

tpd = 1.1 ns typ (510-0hm load)
= 1.3 nstyp (50-ohm load)
Pp = 220 mW typ/pkg
Full Load Current, || = -25 mAdc max

CIRCUIT SCHEMATIC

Vcez

Veer
]

(10)
6

(9)
50— L

13¢(

)
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ELECTRICAL CHARACTERISTICS

This PECL Ul circuit has been designed 10
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-LIC-
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 50-ohm resistor to -2.0 Vdc. See general
information section for complete thermal
data.

CERAMIC PACKAGE E

TEST VOLTAGE VALUES

(Vohs)
@Tent
Temperature | ViIK max Vit min VIHA min VILA max Vee
-30° [ 0875 -1890 -1.180 -1515 5.2
+25°C -0.810 -1.850 -1.095 -1.485 52
+85°%C -0.700 -1.830 -1.026 -1.440 5.2
Pin “SP1672Test Limite TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under “30°C +25°C +85% wee!
Characteristic Symbol Test Min Max Min Max Min Max Unit VIH max VIL min VIHA min VLA max VEE Gnd
Power Supply Drain Current ‘e 8 55 - mAdc | All Inputs - - 8 1.16
Input Current o 1 311,13 - - 350 - wAde - - = 8 1,16
0.75 Uin 1 5.6.7 - - 270 - wAdc B - - - 8 116
linL B - 05 WAdc - B = — 8 1,16
Togic "1~ VoH 7 1045 | -0875 | -0960 | 0810 Vde 3 5 - = E] 116
Output Voltage 2 -1.045 | -0875 | -0960 | -0.810 Vac 5 3 - - 8 1,16
Logic "0" VoL 2 -1890 | -1650 | -1850 | -1620 Vac s - B - 8 1,16
Output Voltage 2 <1890 | -1650 | -1850 | -1620 Vac - 35 - - 8 1,16
Logie 1" VOoHA 2 -1.065 - -0.980 - Vdc - - 3 5 8 1,16
Threshoid Voltage 2 -1.065 - -0.980 - vde - - s 3 8 1,16
e voLa 2 - 21630 - 1600 Vdc - - 35 - 8 1,16
Thresnold Voltage 2 - -1.630 - -1.600 Vdc - - - 35 8 116
Switching Times (50 12 Load) Min Max Min Max Puise In Putss Out -32v] 20V
Propagation Delay 3e2s 2 - 20 - 18 ns - 3 2 8 1,16
3.2+ 2 - 20 - 18 - -
342~ 2 - 21 - 19 - -
32 2 - 2.1 - 19 -
1542+ 2 - 25 - 2.3 - - 5
5.2+ 2 - - -
542~ 2 - -
5_2- 2 - - -
Rise Time 12+ 2 - 27 - 25 L - - 3 2 8 .16
Fall Time 2 2 - 24 - 22 ns - - 3 2 8 1.16

*Individually test each input applying V(4 or V|| 10 input under test

(panunuco) 2791 dS



SP 1672 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Input
Pulse Generator

Coax

Vin to Channel A"

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

Coax

®
—d
+1.11 vV D———j

@ Apply Vi, to input A
and +0.31 V to input 8

@ Apply Vin to input A
and +1.11 V to input B

+0.3t v

100

V

out

Unused outputs connected to a 50-ohm resistor to ground

PROPAGATION DELAY

/———«1,|1v

+0.31 Vv

Voyut 10 Channei “'B*

Coax

50

100

62




TRIPLE 2-INPUT
EXCLUSIVE-NOR GATE

SP1674

POSITIVE LOGIC

S

3
5

X=A®B+A®B

NEGATIVE LOGIC

3 — X
D
13

X=AeB+A®E

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
(-30° to +85°C). Input pulidown resistors eliminate the
need to tie unused inputs to VEEg.

Vet = Pin 1
Vg2 = Pin 16
VgE = Pin 8

tod = 1.1ns typ (510-0hm toad)
= 1.3 ns typ (50-0hm load)
Pp = 220 mW typ/pkg
Full Load Current, | = -25 mAdc max

CIRCUIT SCHEMATIC

Vee? Veer
16 2 (6) 14 7 1
+ —
T T
x | 1 :
N LA 2N 15
s Roh] | 6
50—4
Y| ¥ U Y L.l
4 K ]
}_" b 4
50 k é 50 k 50 k 50 k 50 k
l I I
3 8 13 1M
Vee

63
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& ELECTRICAL CHARACTERISTICS

This PECL 1! 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-LIC-
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

CERAMIC PACKAGE E

a similar manner. Outputs are tested with 3 ::DPM
a 50-ohm resistor to -2.0 Vdc. See general 6
information section for complete thermal 11 TEST VOLTAGE VALUES
data. 7:3DCF——15 (Voits)
@ Test
Temperature | ViHmax | ViLmin | ViIHAmin[VIL Amax|VEE
-30°%C -0875 §{-1890| -1.180 | -1.615 |-5.2
+25%C | -0.810 [ -1.850 | -1.095 | -1.485 {-5.2
+85°C | -0.700 | -1.830 | -1.025 | -1.440 |-5.2
Pin SP1674. Test Limits TEST VOLTAGE APPLIED TO
Under -30% +25°C +85°C PINS LISTED BELOW (vee)
Characteristic Symbol Test Min Max Min Max Min Max Unit | ViHmax |ViLmin | VIHAmin|ViL Amax|VEE | Gnd
Power Supply Drain Current Ig 8 - - - 55 — — mAdc | All Inputs — - - 8 1,16
Input Current linH 3,11,13 — - ~ 350 - — rAdc M — - — 8 | 116
0751iny | 56.7 - - ~ 270 - - uAdc . - - N 8 |16
linL ° - - 95 - - - uAde - : - - 8 [1,16
Logic 1" Output Voltage VOHe 2 -1.045 | -0.875 | -0.960 | -0.810 |-0.890 | -0.700 Vdc 35 - - - 8 |1,16
2 -1.045 | -0875 | -0.960 | -0.810 | -0.890 | -0.700 | Vdc - 3.5 - = 8 |18
Logic “0"" Output -Voltage VoLe 2 -1.890 | -1.650 | -1.850 | -1.620 [-1.830 { -1.575 Vdec 3 5 - - 8 116
2 -1.890 | -1.650 | -1.850 | -1.620 |-1.830 | -1575 | vdc 5 3 — — 8 11,16
Logic ‘1" Threshoid Voltage VOHAs 2 ~1.085 - -0.980 - -0.910 - Vdc — - 35 - 8 1,16
2 -1.065 — -0.980 ~ -0.910 - Vde — — — 3,5 8 ]1,16
Logic ‘0" Threshold Voitage VoLae 2 - -1.630 - -1.600 - -1.555 Vdc - - 3 8 8 1,16
2 - -1.630 - -1.600 - -1.555 Vdc - — 5 3 8 | 1,16
Switching Times {50 £ Load) Pulse In j Pulse Out
Propagation Delay 13424 2 - 20 - 18 - 23 ns - - 3 2 8 [1,16
13-2+ 2 - 20 - 1.8 - 23 - -
1312- 2 - 21 - 19 - 24 - - ‘
13-2- 2 - 21 - 19 - 24 - -
1542+ 2 - 25 - 23 - 28 - - 5
15-2+ 2 - - - - -
542~ 2 - - - - - ‘
15-2- 2 - - - - -
Rise Time 6+ 2 — 2.7 - 2.5 — 29 ns — — 3 2 8 [1,16
Fall Time te- 2 - 24 - 22 — 26 ns — — 3 2 8 |1,16

*Individually test each input applying V| or Vj; to input under test.

{panunuoo) /91 dS



SP1674 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin to Channel “A™

Coax
=15+02ns

Input 50 <
Pulse Generator

©

+1.11 v O——q
100
+0.31 Vv
@ Apply Vip to input A
and +1.11 V to input 8

@ Apply Vi, 10 input A
and +0.31 V to input 8

Unused outputs connected to a8 50-ohm resistor to ground.

Vout

Vout

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

- - ="
|
i
1

PROPAGATION DELAY

+1.11V

+0.31V

Vout to Channel 8"

Coax




UHF PRESCALER
TYPE D FLIP-FLOP

SP1690

P = 200 mW typ/pkg (No Load)
frog = 500 MHz min

The SP1690 is a high speed D master-slave flip-fiop
capable of toggle rates over 500 MHz. Designed primarily
for high speed prescaling applications in communications
and instrumentation, this device employs two data inputs,
wo 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.

POSITIVE LOGIC

7 C1
k-
9 C2

11 01
12 D2

K:rl

NEGATIVE LOGIC

el
o ol
6
ol
w

TIMING DIAGRAM

ol

TRUTH TABLE

C D Qi1
L 3 Qg
H [ Qn,
- L L
P H H
c=C1+C2 ¢ = Don’t Care
D=D1+ D2

66
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ELECTRICAL CHARACTERISTICS

ThisPECL 111 circuit has been designed 1o
meet the dc specifications shown in the
test table, after thermal equilibrium has
been estabiished. The package should be
housed in a suitable heat sink (IERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greater than 500 finear fpm shouid

1

|y\v

be maintained while the circuit is either in a 7 CERAMIC PACKAGE E
test socket or is mounted on a printed :D Qpe—>
circuit board. Test procedures are shown 9 C2
for selected inputs and selected outputs.
The other inputs and outputs are tested in
a simitar manner. Outputs are tested with TEST VOLTAGE VALUES
a 50-ohm resistor to -2.0 Vdc. See generat 1 01 ap—3 Vors
information section for complete thermal 12 D2 @ Test
data.
Temperature  |ViH max|VIL min | ViHA min | ViLA max | VEE
-30°c | -0875 | -1.890 | -1.180 -1.518 5.2
+25°C -0810 | -1850 -1095% -1485 -52
+85°C -0.700 | -1830 -1.02% -1.440 -52
Pin SP1690. Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°c +25°C +85°C e
Characteristic Symbol Test Min Max Min Max Min Max | Unit [Vik max|ViL min | ViHA min | ViLAmax | Vee | Pt | P2| Gnd
Power Supply Drain Current g 8 59 mMAdc{7.9.1112 8 - - 1.16
Input Current o H 7 - 250 wAdc| 7 8 - 116
1 270 uAdc 1 8 - 1.16
Tin L 7 0.5 uAdc 7 8 - 1.16
n - 0.5 — uAdc 1" - 8 - 1.16
Logic 1"

Output Voltage VOH 2 -1.045 | -0875 | -0.960 | -0.810 | -0.890 [ -0.700 | Vdc 1 8 7 1.6
Logic "'0"

Output Voltage VoL 2 -1.890 | -1650 | -1850 | -1.620 | -1830 | -1.575 | Vdc 1" 8 7 1,16
Logic 1"

Threshoid Voltage VOHA 2 -1.065 - -0.980 -0.910 Vdc 1 8 7 1,16
Logic 0"

Threshold Voltage VoLa 2 - -1.630 -1600 -1.556 | Vdc 1" 8 7 1,16
Switching Parameters Min [ Typ | Max -3.2 Vde +2.0 Vdc
Clock to Output Delay

(See Figure 1) 1742+ 2 - - - 15 - - ns - 8 - 1,16

1942+ - - - |15 - - - - - - - -
Qutput
Rise Time 1+ - - - 13 - -
Fall Time t- - - - |13 . - -
Setup Time teetup H - - - 03 - _

(See Figure 2) teatup L - - - jo3 - | -
Hold Time hold H - - |02 ~ -

{See Figure 2) thoid L - - - (o3} - - - -

Toggte Frequency ’(og 2 500 - 500 | 540} - 500 - MHz - - - 8 - 1,16

(See Figure 3)

H_J—-L—- VIH max
VIL min

P2 H—Vme min
VILA max

(psnunuod) 0G9LdS



SP1690 (continued)

FIGURE 1 - PROPAGATION DELAY TEST CIRCUIT

Vin
Coax Cosx
TPin
c
Clock
Input Pulse —O
Generator
TPin
o
Dats
Input Pulse —O0
Generator

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

Clock # so%

Data
—t
Q 50%
[ 50%

i

Veer = Vecz
+2.0 Vdc

Vout

Vee
-3.2 Vde

CLOCK DELAY WAVEFORMS @ 25°C

|
|

4]

10%

)
s
+

Coax

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

TPout

+11v

+0.31V

1-|




SP1690 (continued)

FIGURE 2 — SETUP AND HOLD TIME TEST CIRCUIT

Vees = Veea ® v
+2.0 Vdc out

Coax Coax
50°*
Clock TPout
+—o
input Pulse
Generators All input and output cables to
the scope a ual lengths of
TPin 50-ohm cosxial cable.
—o *Nan-inductive type.
Data

50

50-ohm termination to ground {o-
cated in aach scope channel input.

-3.2 Vdc

+11v
Dats
+0.31 v
+1.11V
Clock 50%
+0.3t v

HOLD TIME WAVEFORMS @ 25°C

+111 v

Data
+0.31V
+1.11Vv

Clock
+0.31V

Q Output _—/——_—\—/_—\_-

Setup time is the minimum time before the positive transition of the clock pulse (C) thst information must

be present at the data (D) input.
Hold time is the minimum time after the positive transition of the clock pulse (C) that information must

remain unchanged at the data (D) input.




SP1690 (continued)

FIGURE 3 — TOGGLE FREQUENCY TEST CIRCUIT

Veer© Vee2 =
+2.0 Vdc

Vin Vout
Coax Coax
y
3 s0° 50°
TP,
0.1 uF " TPout

Sine Wave Ganerawv,l(g) ATl

AC Coupled o
100°
Vgias = +0.70 Vdc o0 |

(Use High 3
Impedance Probe

7T
b=}
na
o

fl
w

t0 Adjust Vigiae)

1
c [o}
)
!
l All input and output cables 10
a N the scope are equal lengths of
! 50-0hm coaxial cable
|
—_—

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

50

*Non-inductive type.

FIGURE 4 — TOGGLE FREQUENCY WAVEFORMS

Ta =25°C
“— v
Clock Input
500 MHz - +0.71 Vgigg
— +0.31V
Qora
Cutput 600 mV min

The maximum toggle frequency of the SP 1690 has been
exceeded when either:
1. The output peak-to-peak voitage swing falls below
600 mitiivolts,
OR

2. The device ceases to toggle (divide by two}
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QUAD LINE RECEIVER

SP1692

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

4
2
5}
D~
3
6 Veer = Pin 1
10 Veez = Pin 16
" 14 Vgg = Pin8
13 tpg = 0.9 ns typ (510-ohm load)
15 pa
12 = 1.1 ns typ (50-ohm toad)

Ves l— [ Pp = 220 mW typ/pkg (No load)

Full Load Current, I} = -25 mAdc max

CIRCUIT SCHEMATIC
2 3 14 15 16
o o I Veer 9 ° Vecz
100 100 100 100 100 100 1003 100 350
i! —oO Ves
9
4
365 365 365 365 1958 2k
l l l l l <[ Vee l
s 5 7 6 10 1113 8

See General Information section for packaging information.

Il
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ELECTRICAL CHARACTERISTICS

This PECL 141 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-LIC-
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 d inputs and sel d puts.
The other inputs and outputs are tested in
8 similar manner. Outputs are tested with
# 50-ohm resistor to -2.0 Vdc. See general

i

CERAMIC PACKAGE E

section for thermal
data.
4
5j>L 2
s D3
10
" }'
:: }, ®Tent TEST VOLTAGE VALUES
Temperaturs [ ViHmax | ViLmin | VIHA min | VILA max Ves VEE
v“|— 9 -30°C -0.875 -1.890 -1.180 -1515 From 5.2
+28°%C -0810 -1850 -1.095 -1.485 Pin £.2
+85°c | 0700 J1830 21,025 -1.440 ° 52
Jin —oc Sp‘ﬁi‘f Toet Limits 5% TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test Min Max Min Max Min Max Unit | Vikmax | Vit min | ViHA min | VILA max Ves VEE | Gnd
Powaer Supply Drain Current e 8 _ — - 50 = - mAdc ~ 4,7,10.13 — - 561112 | 8 1,16
Input Current lin 4 - - - 250 - - MAdc 4 710,13 - - 56,11,12 8 1,16
Input Leskage Cusrent g 4 - - - 100 - - HAde - 7.1013 - - 56,1112 8.4 1,16
Logic 1 Output Voltage Von a2 1045 | 0875 | 0960 | -0810 | -0890 | 0700 | Vdc | 7.10.13 a - - 561112 | 8 | 1.16
Logic "0’ Output Voitage Vou 2 -1890 | -1.650 | .-1.850 | -1.620 { -1.830 | -1578 Vdc 4 7.10,13 — — 5,6.11.12 8 116
Logic 1" Threshoid Voltege | Voua 2 -1.065 - -0.980 - —0.810 - Vde ~ 7.10,13 — a 6561112 | 8 1.16
Logic "0 Threshold Voltsge | Vora 2 - -1.630 - -1.600 - -1556 | vdc - 7.10,13 a ~ 561112 | 8 1.16
Reference Voltage Vgg 9 1375 | 1275 | 1.3 | <125 130 1.20 Vde - = - - 561112 | 8 1.16
Switching Times (50 §) Load) Min Max Min Max Min Max Pulbse 1n Pulse Out
Propagation Delay 42 2 _ 16 _ 15 - 17 s o 2 56,1112 | 8 1.16
442 2 - 18 - 17 19
Rise Time 12+ 2 - 22 - 21 - 23 l l 1 1 l
Fali Time 2. 2 - 2.2 - 2.1 -— 2.3

(panunuod) Z69LdS



SP1692 (continued)

APPLICATIONS INFORMATION

The SP1692 gquad 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 OR/NOR 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

the differential line receiver inputs of the SP1692 . [ilustrated 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 puise being
propagated down the 18 foot line. The delay time for the line
is 1.68 ns/foot.

The SP1692 may also be applied as a high frequency schmitt
trigger as illustrated in Figure 4 This circuit has been used in ex-
cess of 200 MHz. The SP1692 when loaded into 50 ohms will
produce an output rising edge of about 1.5 nanoseconds.

%
SP1660
FIGURE 1 — LINE DRIVER/RECEIVER
50
Vrr=-2V

Y
18 Ft SP1692
Twisted
Pair 100
50 50

Vgg © -5.2 Vde

FIGURE 2 — 400 MBS WAVEFORMS

FIGURE 3 — PULSE PROPAGATION WAVEFORMS

Sending
End

2 ns/cm

Receiving
End

Sending
End

5 ns/cm

Receiving
End

FIGURE 4 — 200 MHz SCHMITT TRIGGER
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Semiconductors

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

MW Gate Switching Speed 550ps Typ.

M ECL llland ECL 10K Compatible

W 500 Line Driving Capability )

M Operation With Unused 1/Ps Open Circuit
B Low Supply Noise Generation

B Pin and Power Compatible with SP1660
APPLICATIONS

M Data Communications

M Instrumentation

W PCM Transmission Systems

B Nucleonics

POSITIVE LOGIC ~ — "'

~———O16V¢ 2

———08 Ve

3:4+5+6+7
2:4+546+7

DC input loading factor = 1

DC output loading factor = 70
tpd = 0.55ns typ. (50 Q load)

Pp = 120mW typ./pkg. (no load)

Full load current, IL = —25mA DC (max).

Fig. 1 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc - Vee | 8V

Base input voltage OV to VEe

O/P source current <40mA

Storage temperature —55°C to +150°C
Junction operating temperature < +126C

Vee

Fig. 2 Circuit diagram
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5P16F60

ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the
1c specifications shown in the test table, after thermal
aquiblirium has been established. The package should
be housed in a suitable heat sink or a transverse air
flow greater than 500 linear fpm should be maintained
while'the circuit is either in a test socket or mounted on
3 printed circuit board. Test procedures are shown for
selected inputs and selected outputs. The other inputs
ind outputs are tested in a similar manner. Outputs are
-ested with a 50-ohm resistor to —2.0 Vdc.

TEST VOLTAGE VALUES (V)

@ Test
Temperature | ViH max | Vit min | VIHA min | ViLA max Vee
-30°c [=0875 | -1.890 -1 ~1.516 52 |
+25°C | —0.810 ~1.850 —1.095 —1.485 —5.2
+85°C| -0.700 | -1.830 -1.025 [ -1.440 —5.2
SP16F60 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Under -30°C +25°C +85°C Vec
Test | Min | Max | Min | Max | Min | Max [uUnits |Vinmax | Vit min | ViHA min | ViLa mex Vee {Gnd)
Power Supply Drain Current Ig 8 — - - 28 - — mA — — - — 8 1,16
Input Current [ M — — - 350 - - uA M = — — 8 1,16
T L § = - o5 | - - - | A N = - B 1,16
NOR Logic 1 Vow 3 | ~1.046|-0.875]-0.960|-0.810[-1.890[-0.700 | V a - = B 1,16
Output Voltage 5 - -
_ 6 _ _
- 7 _
NOR Logic 0 VoL 3 [-1.890|-1.650|1850]-1620|-1.830]1675 | V a = - - 8 1186
Output Voltage 5 - - - f
B
7 _ _ -
OR Logic 1 Von 2 |-1.045|-0.875 |-0960|-0810[-0.8%0]-0700 [ V 4 = - - 8 116
Qutput Voltage 5 - - -
||| I
7 - - -
OR Logic 0 Vou 7 {-1.890 -1.660{-1.850| -1.620[-1.830[-1575| v - a - = 8 16
Output Voltage - 5 - -
_ 6 _
- 7 _ _
'NOR Logic 1 Vowa 3 (-1.065| - |-o0s80] - [-0810] - v - - = 4 8 116
Threshold Vottage - - - - - - 5
- - - - - - 7
NOR Logic 0 VoLa 3 — [F1630] - [-1600 1556 | v B ) = 116
Threshold Voltage - - - - - 5 -
IHNENGE S
- _ _ - - 7 _
OR Logic 1 Voua 2 [-1.065[ - |-og80f - [-0st0] - v - - 4 = 116
Threshold Volage - - - - - 5
- - - - - 7 -
OR Logic 0 Voia 2 - J]-1e30] - [-1e00] - [-1s58[ V - = - 4 [] 116
Threshold Voltage - - - - - - 3
JNHNENIEEEEH)
- - - - - - 7
Switching Times (500 Load) Typ | Max | Typ | Max | Typ | Max Pulse In | Pulse Out —32V V2.0V |
Propagation Delay Y3 3 - - 055 | 0.8 — - ns 4 3 - - 8 Lﬁ%_‘
W2 2 - - - - 2 - -
Ws2e 2 - l - - 2 -
—r -3 3 - - - - N -
ise Time 134 3 15 21 04 06 - = s L3 T = = L} T8
20% to 80% e 2 | 15 [ 21 |o3sf o6 | - - ns 4 2 - - 8 1,16
Fall Time ta 3 T4 [ 21 | 04 | 06 | < p o 3 3 = = B LAL]
20% to 80% 2 | vafar]oes|os ] - | - | m a 2 - - 8 1,16

t3-
* Individuaily test each input applying Vi or Vi, (0

the input under test.
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SP16F60

ALL INPUT AND OUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS
OF S0-OHM COAXIAL CABLE

50-OHM TERMINATION TO GROUNO
LOCATED IN EACH SCOPE CHANNEL INPUT

VINTO CHANNEL A

INPUT | TTTTTTT

PULSE
GENERATOR

S(201)ns

]
}
INPUT PULSE :
(2071, 10 80%) ! :

UNUSED OUTPUTS CONNECTED 7O A 50-OHM
RESISTOR 10 EARTH

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



@ PLESSEY

SEMICONDUCTORS

CONSUMER CIRCUITS

TV CIRCUITS

SP 4020

VHF/UHF =+ 64 PRESCALER

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

The device has a typical power dissipation of 470 mW at
the nominal supply voltage of +6.8V.

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 ‘1’ activates the UHF input, logic
‘0’ the VHF input. When an input is not in use the input
signal  must be removed to prevent cross-modulation
occuring at high frequencies. Both inputs are terminated by
a nominal 40082 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
capacitors 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 VRer1 — VREF2

I 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
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 Vg {ground).
The specified fan-out of 3 standard TTL inputs may be
increased to 6 standard or 5 high power/Schottky inputs at
1 logic zero level of 0.5V. At low frequency the output will
change when one of the cloek inputs changes from a low to
2 high level.

FEATURES

M Dual Input Ports for VHF and UHF

B Self-Biasing Clock Inputs

B Input Dynamic Range of 300mV to 900mV
p-p Over Entire Frequency Range

B Variable Input Hysteresis Capability for Wide
Band Operation

B TTL/MOS Compatible Band Change {nput

W Push— POl TTL O/P

VHF INPUT

UHF INPUT

REF.1

REF 2

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS

oV to +10V

2.5V p-p
+7.2 to —0.5V or —10mA
+30 mA to —30 mA

Power supply voltage Ve — Veg
Input voltage, clock inputs
Band change input
Output current

Operating junction temperature +150°C
Storage Temperature —55°C to +150°C
viE uNeR  ———J——]
P
i
umF TuNER  ———F—]
" E TIL O/P
1 ) ‘—( i e Ve
ok e -
Fig. 2 Typical application
SAMPLING SCOPE
SAMPLING
—=* SCOPE
S0n /P
SAMPLING
SCOPE #50
S0n 1P GENERATOR
6.8V20.35V
° o
° 0«04V ,;

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 1nF unless otherwise stated.

Fig. 3 AC test circuit

77



ELECTRICAL CHARACTERISTICS

Supply voltage: 6.8V + 0.35V

Supply current: 68 mA typ., 90 mA max.
Temperature range: +10°C to +55°C

Clock inputs: AC coupled, self-biasing via 4002

Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current

Test conditions (unless otherwise stated):

Supply voltage: Vgg = 0V, V¢ = +6.456V to +7.15V

Clock input voltage: 300mV to 9Q0mV p-p

Ta: +26°C
Value
Characteristic Units Conditions
Min. Typ. Max

Clock Inputs

Max. |/P frequency 950 1100 MHz UHF 1I/P

Min. 1/P frequency 150 450 MHz UHF I/P

Max, |/P frequency 350 1000 MHz VHF I/P

Min. I/P frequency 40 60 MHz VHF |/P sinewave
Band change I/P

High level 25 A\

Low level 0.4 \'

Low level I/P current -0.8 mA at0.4v

Max. clamp current -3 mA at approx. —0.7V
Output

Low Level 0.4 v 5mA current sink

High Level 25 35 4.5
Supply Current 68 20 mA Vec = 6.8V

#*n

VHF TUNER —a—
e

*n
UHF TUNER  —e——J)|
ue

TIL O/P

CONTROL ;'

MOS DEVICE

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

TTLOP

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

For 50 mV hysteresis R1 = 36k{2 R2 = ©
For 100 mV hysteresis R1 = 18k§2 R2 = 18k}

Fig. 4 Application circuit

PACKAGE DETAILS

The SP4020 is packaged in 14-lead DiL.
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Senuconductors

1641 Kaiser Avenue
Irvine,CA.927.

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 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 +6.8V.

OPERATING NOTES

The input is terminated by a nominal 4002 and
should be AC coupled to the signat 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
sensitivify of the device at the maximum frequency. The
divide by 64 output is designed to interface with TTL
which has a common Ve (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 the
clock input changes from a low to a high level.

FEATURES

= Self-Biasing Clock Input

L} Input Dynamic Range of 300mV to 900mV p-p
Over Entire Frequency Range

- Variable Input Hysteresis Capability for Wide Band
Operation

n Push-Pull TTL O/P

ABSOLUTE MAXIMUM RATINGS

Power supply voitage Vo — Veg OV to +10V

Input voltage, clock input 2.5V p-p

Output current +30 mA to -30 mA
Operating junction temperature +150°C

Storage Temperature -65°C to +150°C

UHF INPUT

REF 1

REF 2

Fig. 1 — Pin connections

UNF TUNER  ——— —]
e

T ore

SAMPLING
SCOPE S0n
S0a1/P  GENERATOR

All capacitors are 1nF uniess 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.
Temperature range: 0°C to + 65°C

Clock input: 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: Vpp = OV, Voo = +645V to

+7.15V
. 0,
Ta: t257°C
Value
Characteristic Units Conditions
Min. Typ. Max.
Clock Input
Max. |/P frequency 950 1100 MHz
Min, I/P frequency 100 MHz
Sensitivity 550 mVp_p 100M Hz
400 mv 200MH,
350 v 300MH,,
m Z
300 pp 500-700MH,
400 mv 800MH
700 o 950MH
Vo MH,
Overload Level 1.2 VP'D 100MH,
Output
Low Level 0.5 \ 5mA current sink
High Level 25 35 5.0 A -ImA
Supply Current 70 100 mA Ve = 7.15V
g 50n
*1n GENERATOR
UHF INPUT o] il —
[}——— 1L orp TTLO/P
J 1
*in 1
y 6.8V 68V
0
7
Capacitors are 1 nF unless otherwise stated. Values should
* Connections to these pins should be made to have the be increased if operation below 10 MHz is desired.
minimum series inductance. Capacitors should be of a type For 50mV hysteresis R1 =36kQR2=0
suitable foruse at 1GHz. For 100mV hysteresis R1=18kQR2=18kQ
Fig. 3 Application circuit Fig.4 Wideband operation

PACKAGE DETAILS
The SP4021 is packaged in 14-lead DIL.



© PLESSEY CONSUMER CIRCUITS
SEMICONDUCTORS TV CIRCUITS

SP 4040

VHF/UHF + 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 VHF INPYT
1s a prescaler in television receiver synthesiser tuners.

The device has a typical power dissipation of 470 mW at UHF INPUT
‘he nominal supply voltage of +6.8V.

BAND CHANGE []
INPUT

OPERATING NOTES

Fig. 1 Pin connections
Two input ports are available on this device. Switching
setween these inputs is accomplished by operation of the
’and change input. A logic ‘1’ activates the UHF input, logic ABSOLUTE MAXIMUM RATINGS
0’ the VHF input. When an input is not in use the input ’

iignal must be removed to prevent cross-modulation Power supply voltage Vo — VEE oV to +10V
sceuring at high frequencies. Both inputs are terminated by Input voltage, clock inputs 2.5V p-p
1 nominal 400 and should be AC coupled to their Band change input +7.2 to —0.5V or —10mA
‘espective signal sources. Input power to the device is Output current +30 mA to —30 mA
:erminated to ground by the two decoupling capacitors on Operating junction temperature +150°C
she reference pins. Input coupling and reference decoupling Storage Temperature _55°C to +150°C

sapacitors 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 Vi TuNER ———]
wsteresis of 50 mV is set by the internal band change ue
sircuit.  This improves the low frequency sinewave
unmuuzn ——

»peration ,of the device. The hysteresis level may be L orp

neasured as VRer1 — VREF2

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 .> 7/- "
%ig. 5. Large values of hysteresis should be avoided as this
vill degrade .the input sensitivity of the device at the (BANS TNGE) ’;;7
naximum frequency. The divide by 256 output is designed
‘0 interface with TTL which has a common Vgg (ground). Fig. 2 Typical application
The specified fan-out of 3 standard TTL inputs may be
ncreased to 6 standard or 5 high power/Schottky inputs at SAMPLING SCOPE
1 logic zero level of 0.5V. At low frequency the output will e
:hange when one of the clock inputs changes from a low to
1 high level.

SAMPLING

FEATURES = &

or UHF inputs. The input not in use may be left open circuit.

Band Operation
TTL/MOS Compatible Band Change Input - -
Push — Pull TTL O/P Fig. 3 AC test circuit

Al capacitors are 1nF unless otherwise stated,

B Dual Input Ports for VHF and UHF ?ng—,‘s,"'“ e
B Self-Biasing Clock Inputs 64v20.35V
B Input Dynamic Range of 300mV to 900mV
p-p Over Entire Frequency Range 0 ’M =
B Variable Input Hysteresis Capability for Wide Only one generator should be connected to either the VHF
]
|
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ELECTRICAL CHARACTERISTICS

Supply voltage: 6.8V + 0.35V

Supply current: 68 mA typ., 90 mA max.

Temperature range: +10°C to +565°C

Clock inputs: AC coupled, self-biasing via 400Q

Band change input: TTL type inctuding negative input voltage clamp, 0.8 mA max. sink current
Test conditions (unless otherwise stated):

Supply voltage: Vgg = OV, Vg = +6.45V to +7.15V

Clock input voltage: 300mV to 900mV p-p

Ta:+25°C
Value
Characteristic Units Conditions
Min. Typ. Max.

Clock Inputs

Max. I/P frequency 950 1100 MHz UHF I/P

Min. I/P frequency 150 450 MHz UHF I/P

Max. I/P frequency 350 1000 MHz VHF /P

Min. I/P frequency 40 60 MHz VHF /P sinewave
Band change I/P

High level 25 v

Low level 0.4 )

Low level I/P current -0.8 mA at 0.4v

Max. clamp current -3 mA at approx. —0.7V
Output

Low Level 04 v B5mA current sink

High Level 25 35 4.5
Supply Current ‘68 90 mA Ve = 6.8V

L3
VHF TUNER —s—eemf|
e

i
UNF. TukER —

T ore

CONTROL ’;

FROM
MOS DEVICE

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

Connections to these pins should be made to have the
minimum series inductance. Capacitors should be of a type

F hysteresis R1 = =00
suitable for use at 1GHz. or 50 mV hysteresis R1 = 36kS2 R2

For 100 mV hysteresis R1 = 18k§2 R2 = 18k§2

Fig. 4 Application circuit Fig. 5 Wideband operation

PACKAGE DETAILS

The SP4020 is packaged in 14-lead DIL.
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© PLESSEY

SEMICONDUCTORS

1641 Kaiser Avenue, Irvine, CA 92714

CONSUMER CIRCUITS

TV CIRCUITS

SP4041

UHF + 256 PRESCALER

The SP4041 ‘s an’ ECL divide by 256 which will
operate at frequencies in excess of 95Q 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 voitage of +6.8V.

OPERATING NOTES

The input is terminated by a nominal 40082 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 hign level.

FEATURES
L] Self-Biasing Clock Input

L] Input Dynamic Range of 300mV to 900mV p-p
over Entire Frequency Range

[ Variable Input Hysteresis Capability for Wide Band
Operation

= Push-Pull TTL O/P
ABSOLUTE MAXIMUM RATINGS

Power supply voltage Voo — Vg 0V to +10V
fnput voltage, clock input 2.5V pp
Output current +30 mA to -30 mA
Operating junction temperature +150°C

Storage Temperature -55°C to +160°C

UHF TUNER
P

Fig. 2 — Typical application

All capacitors are 1nF uniess otherwise stated.

Fig. 3 — AC test circuit
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ELECTRICAL CHARACTERISTICS Test conditions (unless otherwise stated):
Supply voltage: VEE = 0V, VCC = +6.45V to

Supply voltage: 6.8V £ 0.35V +7.15V
Supply current: 68 mA typ., 90mA max.
Temperature range: 0°C to + 65°C. Tp: +25°%C

Clock input: AC coupled, self-biasing via 40002
Band change input: TTL type including negative
input voltage clamp, 0.8 mA max. sink current

Characteristic — Value Units Conditions
Min. Typ. Max.
Clock Input
Max. I/P frequency 950 1100 MHz
Min. I/P frequency 100 MHzp-p
Sensitivity 550 mVpo 100MH,
400 "‘Vp-p 200 MH,
350 mvp-p 300 MH,
300 mVp_p 500-700 MH,,
400 mvp-p 800MH,
700 mVp_p 950 MH,
Qverload Level 1.2 V pp 100 MH,
Output
Low Level 05 \ 5mA current sink
High Level 25 3.5 5.0 v -TmA
Supply Current 70 100 mA VCC =7.15V
*in
unf‘"!uuzn -
TIL O/P
*in *1n
y “6.8Y
o
7
Capacitors are 1 nf unless otherwise stated. Values should be
increased if operation below 10 MHz is desired.
* Connections to these pins should be made to have the
minimum series inductance. Capacitors should be of a type For 50 mV hysteresis Rt = 36k§2R2 = o
suitable for use at 1GHz. For 100 mV hysteresis R1 = 18k§2R2 = 18k§2
Fig. 4 — Application circuit Fig. 5 — Wideband operation

PACKAGE DETAILS
The SP4041 is packaged in 14-lead DIL.
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S PLESSEY CONSUMER 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. UMF INPUT [JecL o sP 4150 (only)
The device has a typical power dissipation of 300 []OUTPUT (170 sP 4140 ONLY)

mW at the nominal supply voltage of 5.0. REF.1 [ ecw o SP4150 (only)

OPERATING NOTES REF 2 Pec

The input is terminated by a nominal 800$ and tepvec

should be AC coupled to the signal source. Input power
to the device is terminated to ground by the decoupling Fig. 1 — Pin connections
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.

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

—

fan-out of 3 standard TTL inputs may be increased to 6 T ore

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
L] 5.0 Volt Operation

Fig. 2 — Typical appoication

L] Self-Biasing Clock Inputs

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

L] Variable Input Hysteresis Capability for Wide Band

Operation =it

n Complementary ECL O/P sm’éuo
S

COPE 500,
S0nt/P  GENERATOR

L] Push — Pull TTL O/P
ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vee — Vee 0V to +10V
Input voltage, clock inputs 2.5V p-p
Output current +30 mA to -30 mA
Operating junction temperature +150°C
Storage Temperature 65°C to +150°C Fig. 3 — AC test circuit
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ELECTRICAL CHARACTERISTICS

Supply voltage: 5.0 + 0.25vV
Supply current: 60 mA typ.

90 mA max
Temperature range: 0°C to 70°C

Clock inputs: AC coupled, self-biasing via 8002

Test conditions (unless otherwise stated):
Supply voltage: VEg =0V, Ve = 5.0V +0.25

Clock input voltage:
0, ()
Tamp 5°0 te +70°C

10mV to 600mV pwp

Characteristics _ Value Units Conditions
Min. Typ. Max.
Clock Inputs
Max. /P frequency 950 1100 MHz
Min. I/P frequency 80 MHz
Output SP 4140
Low Leve! 0 0.45 \Y 3 mA sink Vee = 5.0V
i 0
High Level 3.8 4.6 Y2 1mA source Tamb 25°C
Output SP4150
Voltage Swing 600 800 mV No load each output
Supply Current 60 90 mA Vee =5V
*1n G(NSE“RAA'OQ
UMF TUNER —-— -—
TIL O/P
51
*in *in
y’ 58V
LA
57
Connections to these pins should be made to have the
m{nimum series inductance. Capacitors should be of a type Capacitors are 1 nf unless otherwise stated. Values should be
suitable for use at 1GH2 increased if operation below 10 MHz is desired.

Fig. 4 — Application circuit

PACKAGE DETAILS
The SP 4140/50 is packaged in 14-lead DIP.

Fig. 5 — Wideband operation




1641 Kaiser Avenue,
Irvine,CA.92714

SP8600

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
65—250 MHz. The operating temperature range is
pecified by the device code suffix letter: ‘A" denotes
-65°C to +125°C, ‘B’ denotes 0°C to +470°C
peration,

Intended for use with an external bias arrangement
nd capacitive coupling to the signal source, the
}P8600 can be either single dfiven, 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

outPUT
/

/ N
Vee | ouTPUT

(-VE)
{CONNECTEDTO N.C
CASE)

1p to 12V more positive than Vee. CM8
Fig. 1 Pin connections (bottom view)
‘EATURES APPLICATIONS
B Low Power B Synthesizers — Mobile and Fixed
B Free Collector Outputs to Interface to TTL B Counters
B 250 MHz = 4 Over Full Military Temp. B Timers
Range
135 |!f] 135 13 \lS/ !lSﬁ 185 185
)—‘ }* ]um
4 ¥
ﬁf % 3 X x ¥
‘1 I ‘l OUTPUTS
T T T |
¥y
9 ¥|¥
« [H [H o] | [Jo eon{] | [Joae E

Fig. 2 Circuit diagram
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SP8600

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb: ‘A’ grade —55°C to +126°C
‘B’ grade  0°Cto +70°C

Supply voltage OV .
pply 1¢] 59V

Input voltage (single driven — other input decoupled to
ground plane) Vee 400 to 800 mV p-p
Input voltage (double complementary input drive) Vee 250 to 800 mV p-p

Input bias voltage Bias chain as in
test circuit (see Fig. 3
and operating notes).

Value
Characteristic Units Conditions
Min. Typ. Max.
Max. input frequency 250 390‘ MHz |Typical figure quoted at
+25°C.

Min. input frequency
with sinusoidal input 25 MHz
Min. slew rate of

square wave input

for correct operation 20 V/us Single input drive

Output current 1.6 mA Input f=250 MHz.

Power supply drain

current 16* 25 mA Vee= —b.2V, Vaias as
Fig.3.

*at +25°C

00mV AT |25°C | —

|
| _——

L00mV AT [—55°C

el
2
"
w
e
554
2

N
x
z w0omy AT fi25C . —
w [ —t
> |
8 e [,
19n o z
Pt ¢ it 2 il i =—e50 10 DUAL 3
BEAM SCOPE g
MONITOR 1 ‘o SP8600 04 x
B w
NPLT 2 1t 5 3 I

it
Vgiag = =30V
MONTOR z/ _&J s BIAS
u] ™
Veg -5V

SP86C0_SPECIFIED_ LML

HiH

250

o

fowacd

) -c8 - 56 -58 -50

$0 -52 -5e -
POWER SUPPLY {VOLTS)

Fig. 3 Test circuit Fig. 4 Maximum input frequency v. power supply voltage
(typical)



SP8600

LT N
TN
/28 NN
4 NN
| ——t—
7 NN
f‘ \\ 1800mV p-p.
g St

Veg = -5V
Vpias = —30V

L00mV p-p|

SP8600 SPECIFIED LIMIT

2%0

ittt
beem—=d

!
| |

70 @ 90 00 110 120 130

-60 -50 0 -30 -20 -0 0 10 20 30 0 SC 6
TEMPERATURE (°C)

Fig. 5 Maxil input freq y v. temp

PERATING NOTES

ov
The circuit performance obtained from the SP8600 is J- [‘]wK o L

timized if normal high frequency rules for circuit — ’ :

rout are obeyed —leads should be kept short, ,ERM%,‘ON\ $P8600 oureuts
100
SIGNAL —-

pacitors and resistors should be of non-inductive % s 5
Jes, etc. GENERATOR
The signal source is normally AC coupled to one of 5
2 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 o
preciable change in performance is observed over a T Veg =5 21
1ge of DC bias from —2.5V to —3.5V. I

Any tendency for the circuit to self-oscillate in the
sence of input signal {or when the input signal is very
1all) 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
1y occur because of the limited slew rate of the
wut signal. A square wave input with a slew rate
sater than 20V/ps ensures correct operation down

Fig. 6 Bias arrangement to prevent self-oscillation under
no-signal conditions

DC. L +5V {REQUIRED FOR
The output is in the form of complementary free T THE meiozsy
llectors with at least 2mA available from them. For

tisfactory high frequency interfacing to ECL or ov
hottky TTL the circuit techniques illustrated in Fig. 7 B

» recommended.

For maximum frequency operation, it is essential that
2 output load risistor values be such that the output 0 m
nsistors do not saturate. If the load resistors are _ 4 :
nnected to the OV rail, then saturation can occur with

sistance values greater than 600Q. Of course, if the SP8600 | :[X
id resistors are taken to a more positive potential,
2n higher values can be used. N.B. If only one output [5
used, the other output should be connected to OV. T s

MCION6 FOR ECL INTERFACE
OR

MCI0125 FOR TTL INTERFACE

Fig. 7 ECL gnd Schottky TTL interfacing



SP8600

ABSOLUTE MAXIMUM RATINGS
Power supply voltage Vcc—Vee 10V

Input voltage Vin Not greater than
supply voltage
in use
Bias voltage on o/p’s Vour—
Vee 14V
Operating junction temperature +175°C max.
Storage temperature —55°C to +175°C



1641 Kaiser Avenue,
Irvine,CA. 92714

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
-565°C to +125°C, ‘B’ denotes 0°C to +70°C.

The SP8601 can be operated with single input drive
i with double, complementary, 1/P drive. It can be
friven with direct coupling from ECL 1l levels (or
rom an SP8602 device), or it can be capacitively
:oupled to the signal source if ‘an external bias is
wovided.

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

SP8601

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8601A & B

150MHz--4

TRUE
e

{-VE} | INVERTING

VEE
(CONNECTED TO CAN) N\ (2N / /P
0, € 0
NC — OL! ‘ID— — VCC {+VE)
o A )
INVERTING /
orp |

N TRUE O/P
NC.

cms

Fig. 1 Pin connections (bottom view)

TN

BRI
Sl

2G4

ouTrurs

e e wf)| o

o o

b o) | (e
1w Qmu an[I] oo [ 1200 .

mryr

Fig. 2 Circuit diagram
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SP8601
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: ‘A’ grade

‘B’ grade
Operating supply voltage Vcc

VEee
Input voltage (single drive — other input decoupled to

ground plane)
Input voltage (double drive)

—55°C to +126°C
0°Cto +70°C

ov.
—5.2V +£0.25V

400 to 800 mV (p-p)
250 to 800 mV (p-p)

Bias voltage Bias chain as in test circuit (see Fig. 2).
Value
Characteristic Min Typ. Max. Units Conditions
Max. input frequency 150 MHz.
Min. input freq. with 15 MHz.
sinusoidal input.
Min. slew rate of square wave 20 V/us Single input drive
input for correct operation
Output current 1.6 mA Input freq.= 160 MHz.
Ricad = 50Q
Power supply drain current 18 25 mA Vee = —5.2V

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 10 MHz 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/us ensures
correct operation down to DC.

The output is in the form of complementary free
collectors with 2 mA min. available 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.

—>500 T0 DUAL

n
750 R Bl 51
50N MICROSTRIP ) 3
EQ

wpuT %
1 BEAM SCOPE
o sPes0nn n“ -
s a
it
o A
3]
MONITOR o TM" l
! Vgg -52V)

Min. Output Load Input
Voitage Resistor Frequency
1.1V 1kQ 120 MHz
320mVv 200Q 150 MHz
80mV 50Q 180 MHz
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Fig. 3 Test circuit

TYPICAL OPERATING CHARACTERISTICSE

0

£00mY 19 -5

FREQUENCY (MHZ)

vee sosav
Tame *+25°C

170

150

1
205 -10 - -20 -25 -30

15
BIAS VOLTAGE (V)

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 M. input freq y v. bias voltage at single
input drive levels of 400, 600 and 800 mV (typical
device}
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Fig. 5 Maximum frequency v. power supply voltage at single
input drive levels of 400, 600 and 800 mV (typical
device)
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Fig. 6 Maximum input frequency v. temperature at s;ing/e
input drive levels of 400, 600 and 800 mV (typical

device)
500 j
e |

- Vows T 1V
300 Tt #35°C
s i /
2
N
i \
B
: \/

N 100 200 300

FREQUENCY (MHz)

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

APPLICATION NOTES

The SP8601 used with two SP8602 series —2
ounters to give a 500 MHz divide-by-sixteen pre-
icaler is shown in Fig. 8. Capacitors marked thus * may
ieed to be increased in value for low frequency
yperation.

For correct operation when interfacing with TTL
ind ECL 11 the circuits shown in Figs. 9, 10 and 11
ire recommended.

Fig. 8 Divide-by-sixteen prescaler

T +5v
n
I =
L TTL-COMPATIBLE
oUTRUT
0
7 u THIS DIODE (S NOT
. ¥ Sy e
(Y TTL OR
INPUTS SPEs0IE HIGH SPEED TTL
s ] &

~52v

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

39x| 22%
TTL- COMPATIBLE
OUTPUT

ov

D
’ ' " ;
T L T2 Tisss
mpurs | seesore OR EQUIVALENT
. )
D

-52v

P
&

Fig. 10 High fanout TTL interface

ov

NPUTS. SP8601B 560

— 2 ECL-COMPATIBLE
cuTPUT

T
-52v

e

Fig. 11 ECL !l interface

ABSOLUTE MAXIMUM RATINGS

Power supply voltage

Vec—Vee 10V

Input voltage Vin Not greater than the
supply voltage in use

Bias voltage on outputs

Vour—VEE 14V

(see Operating Notes)

Operating junction temperature +175°C

Storage temperature —55°C to +175°C
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Setmconductors

1641 Kaiser Avenue,
Irvine,CA.92714

SP8000 SERIES

SP8602

HIGH SPEED DIVIDERS

SP8602 A&B

500MHz--2

The SPB602 is;a tixed ratio ECL+2 counters
with maximum specified 1/P freguencies of
500, MHz. The operating temperature range is
specified by the fmal coding letter: ‘A’ denotes
—55°C to +125°C, ‘B’ denotes 0°C to +70°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.

NC

PIN CONNECTIONS
{BOTTOM VIEW)

cms

Fig. 1 Pin connections

3
BiAs

. 440 440
NPUT w——n

'cc
POSITIVE
SUPPLY

ol

bo

o

EE
NEGATIVE
s Y

OUTPUTS

Fig. 2 Circuit diagram (all Fesistor values are nominal)
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28602
-ECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Tamb ‘A’ Grade

‘B’ Grade
Operating supply voltage: V¢c
Vee

Input voltage {single drive- other input and bias decoupled to ground plane)
Input voltage {double drive- bias decoupled to ground plane)

—55°C to +125°C
0°Cto +70°C

ov

—5.2v+ 0.25V
400 to 800 mV p-p
250 to 800 mV p-p

Qutput load 50082 and 3pfF
Value
Characteristic Conditions
Type Min. Typ. | Max. | Units
Max. input freq. SP8602A ,B. 500 MHz | Vge=-5.2V
Min. input freq. 20 40 MHz
with sinusoidal
input
Min. slew rate of 30 100 V/us singte input drive
square wave input
for correct operation
Qutput voltage 400 mV Vee = —5.2V
swing Tamb = —55°C to +70°C
Output voltage 350 mV Vee = —5.2V
swing Tamb = +125°C
1/P freq. = 500 MHz
Power supply 12 20 mA Vee = —5.2V  See note 1
drain current

OTES

tn 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 18mA.

MONITOR 2

€50 ygnF

T:’
s

s

el

inF

]

InF

P
35K

VV
1

H '_3( ~>10 500
<son SAMPLING!
o1 100F SCoPE

&
500 COAX

CABLE

>

MONITOR 1

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 Test circuit




ABSOLUTE MAXIMUM RATINGS

Power supply voltage Ve —Vee 8V
Input voltage Vin Not greater than the
supply voltage in use

Output current gyt 10 mA

Operating junction +150°C
temperature

Storage temperature —55°C to +150°C
range

OPERATING NOTES

It is recommended that a positive earth plane be used
for the circuit layout, thus preventing damage if the output
emitter. fallowers 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 15K$2 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
conditions.

The input waveform may be sinusoidal, but belo
about 40 MHz the operation of the circuit becom¢
dependent on the slew rate of the input rather than tt
amplitude. A square wave input with a slew rate of mol
than 100 V/uS will permit correct operation down to D(

The output voltage swing can be increased by tt
addition of a DC load to the output emitter follower
Pulldown resistors of 1.5 K to the negative rail provide a

increase of typically 25% in the output voltage swing.

no-sign

APPLICATION NOTES

SP8602B interfacing to E C L 10 000
andECLIN

By increasing the output voltage swing using extern.
pulldown resistors (see operating notes}, the SP86028 canl
coupled directly intoan E C L 111 or E C L 10 000 gate, bt
there is a reduction of the noise immunity. Where noi:
immunity is important the device can be connected to a
E C L 10000 or E C L I line receiver.

Divide-by-16 frequency scaler.

The SP8602B interfacing with the SP8601B ai
high-speed TTL to give a divide-by-16ifrequency:scal
is shown in Fig. 4.

HIGH SPEED
TTL O/P

SPB6028B

P ] R Y

e n* > in
] -]
S$P86028B
d o
% These components n
may need 1o be ’l ¢

increased in value
for low frequency
operation

i

11,72 11555
OR EQUIVALENT

,Iln

=52V

Fig. 4 Divide-by-16 frequency scaler
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Plessey
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
synchronous emitter coupled logic counters with, in
e case of the SP8606 a maximum operating fre-
Jency in excess of 1.3GHz, over a temperature range
‘0° Cto 70° C (B Grade) and —40° Cto +85° C (M
rade). The input is normally capacitively coupled
) 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
terfacing to ECL with the same positive supply. The
P8605/6 require supplies of OV and —5.2V
+0.25V).

EATURES

1 DC to 1.3GHz Operation

1 0°Cto70°C (B Grade) and —40°C to
+85°C (M Grade) Operation Guaranteed
at Maximum Specified Frequency and
Over a Wide Dynamic Input Range.

I Complementary Emitter Follower O/Ps.

I ECL Il Compatible.

PPLICATIONS

1 UHF Instrumentation, including Counters
and Timers.
1 Prescaling for UHF Synthesisers.

|DG14

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS

Power supply voltage IVcc — Veel 10V
Input voltage ViNac 2.5V p — p
Output current 15mA
Storage temperature range —55° Cto +150° C
Maximum operating junction temperature +150° C

Veg=(0V)

VEE -5:2V 2025V

500 LINE
5o 10 SCOPE

MONITOR [~ —=——™ 1 (]
| 33 EE .E 7 5;-
I
1 20 : ,;,; 430 230°
! !
! 1 VEE -52V £0:25V
_____ _ X
45 ATIENUATOR /;];
NETWORK

Fig. 2 Functional diagram

| Fig. 3 Toggle frequency test circuit
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SP8605/6
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb: B Grade 0°Cto +70°C
M Grade —40° C to +856° C
Supply voltage Vcc = OV
Vee = —5.2V 4+ 025 V
Input voltage 400 — 1000mV p — p

Characteristic Type Value Units Conditions
Min. Typ. Max.
Max. toggle frequency SP86068B 1.3 GHz
SP8605B 1.0 GHz
Min. toggle frequency All
for correct operation 150 MHz ViN=600mv to
with sine wave input 1.0v p-p
Min. slew rate for sq. All
wave input to 200 V//jus
guarantee operation
to OHz.
Output voltage swing All 500 600 mV 430 o to VEe
Power supply drain current Al 70 100 mA Vee=—5.45V,
No load

TOGGLE FREQUENCY TEST BOARD LAYOUT
1. All connections to the device are kept short.
2. The capacitors are leadless ceramic types.

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
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

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 specifie
5.2 volts 4+ 0.25 volts but the actual value of V¢
relative to earth is not very critical and can be varie
between 2.7V and 3.3V with only a small effect o
performance. A Vcc of about 3.0V is the optimum fc
full temperature range operation.

vee 30V

———a——or

SP 8605/6

o

7

430

VEE -22V

=
o

Veg =0V

I

SP 8605/6

ECL 11/

430 ECL 10k

-52v

-58V-—-

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

Fig.5 Interfacing SP86G5(6 series to ECL 10K and ECL I/



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//us
or greater is necessary for safe operation at low
frequencies.

The output can be interfaced to ECL 10K or ECL Ili

SP8605/6

(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.



H 1641 Kaiser Avenue

Irvine, CA. 9271¢

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 0°C 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.

BIAS

FEATURES
M 600 MHz Operation tme
B -55°C to 125°C Guaranteed for ‘A’ grade Fig. 1 Pin connections
B Only 70mW Dissipation at 5.2V
ABSOLUTE MAXIMUM RATINGS
ELECTRICAL CHARACTERISTICS
Power Supply Voltage Voo — Vegi 8V
Test conditions (unless otherwise stated): Input Voltage DC < Supply
Connections as test circuit, Fig. 3 Input Voltage AC 2.5V p—p
Tamb: (A grade) —55°C to +125°C Output Current 15mA
(B grade) 0°§ 10 +70°C Operating Junction Temp. +150°C
Supply voltage Veg = 0V Storage Temp Range —55°C to
Vgg = -5.2V + 0.25V +150°C
Specified input voltage range: 400 to 800mV p-p
Value
Characteristic Units Conditions
Min Typ. Max
Max. toggle frequency 600 800 MHz
Min. input frequency (sine wave) 50 MHz
Min. slew rate of square wave input
for correct operations to OHz 40 100 V/us
Output voltage swing 400 mVp-p Vgg = -5.2V,
fin = 600 MHz
Output voltage levels
VoH -0.75 \ _
VoL 15 v n=OHz
{nput impedance 400 Q fin = OHz
O/P pulldown resistors 4.0 k2
Bias voltage level —2.6 v 2.7kS2 resistor
from pin 3 to Vec
14 18 v Vgg = -5:2V

Power supply drain current

100
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Fig. 2 SP8607 block diagram
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50 MICROSTRIP M S 450 o
:
e it ; ——Hla—
m SP8607 o In
MON 3 5
—”; . —Hpa—
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354 35k

Fig. 3 Testcircuit for SP8607
JDPERATING NOTES

All components used with the SP8607 should be
uitable for the frequencies involved, resistors and
sapacitors  should be of low inductance types and
interminated loads should be kept short to minimise
incounted reflections. The test circuit uses positive earth
secause this minimises noise problems and the danger of
iccidently shorting the O/P transistors to a negative voltage.
dowever, the device will operate satisfactorily and to the
ipecification, with a negative earth provided that the
Jositive supply is well decoupled to the UHF earth.

There are two complementary inputsuconnected to an
nternally-generated temperature-compensated bias point
ria two 400 ohm resistors. The signal source would
rormally be capacitively coupled to one of the inputs and
he other should be decoupled to earth. If two
somplementary input signals are available (when cascading
3P8607s for example) both inputs should be used

The input signal can be directly connected to the device
rvither by using a voltage dropping network or by using split
yower supplies (see Fig. 4). In this mode the device is very
olerant of the actuar values of Vg and Vgg although
Vce — Veg! should stay within 5.2V + 0.25V. A 2.7k
‘esistor is connected from V¢ to the bias pin in the test
:ircuit because this greatly improves the device’s ability to
perate 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

-1 Voe +26V $15%7

5

1
o 2 spaso7
50 3 3
b
35k| 35k

— ~26v t15Y.

Fig. 4 Direct coupling using split power supplies

—— vce

SP8607

in In
35k 35k

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/u or more.

1.400

1200

1000

800

600 /GUARAN'EED OPERATING REGION
REGION OF CORRECT OPERATION
0
0 100 200 300 400 S00 600 700 800
FREQUENCY (MHz)

AMPLITUDE (mVp-p)
N

Fig. 6 Typical operating characteristic
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SP8608/9

Plessey SP8000 SERIES

Semiconductors
1641 Kaiser Avenue, HIGH SPEED DIVIDERS

Irvine,CA. 92714

SP8608 B & M1.0GHz + 2
SP8609 B & M1.3GHz + 2

The SP8608/9 UHF counters are fixed ratio —2
asynchronous emitter coupled logic counters with, in
the case of the SP8609 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 SP8608/9 require supplies of OV and —6.8V

(+£0.35V). 'DG14
Fig. 1 Pin connections
FEATURES
W DCto1.3GHz Operation
B 0°Cto70°C (B Grade) and —40°C to
+85°C (M Grade) Operation Guaranteed
at Maximum Specified Frequency and
Over a Wide Dynamic Input Range.
B Complementary Emitter Follower O/Ps.
ECL Ill Compatible.
ABSOLUTE MAXIMUM RATINGS
APPLICATIONS
Power supply voltage chc — VEEI 10V
B UHF Instrumentation, including Counters Input voltage ViNac 2.5V p-p
d Timers Output current 15mA
an o ) Storage temperature range —55° Cto +150° C
M Prescaling for UHF Synthesisers. Maximum operating junction temperature +150° C
Vee =t0V) 50n
[ G 7 Swee s Toscore
! —.
CLOCK oo ———¢I Q ?_0?7—
: 22 AP : - l‘:"q;'r
REF v ﬂa 620 620
] |
__________________ d I
- VEE ~6'8V £035V - T Yee-eBv£033
5 EeoRk o e
Fig.2 Functional diagram Fig. 3 Toggle frequency test circuit
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5P8608/9
LECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb : B Grade 0°Cto +70° C
M Grade —40° C to +85° C
Supply voltage Vcc = 0V
© Vee =—6.8V 10.35V
Input voltage 400 to 1000mV p-p

Characteristic Type Value Units Conditions
Min. Typ. Max.
Max. toggle frequency SP8608B & M 1.3 GHz
SP8609B & M 1.0 GHz
Min. toggle frequency All 150 MHz ViN=600mv to
for correct operation 1.0v p-p
with sine wave input
Min. slew rate for sq. All 200 V/ps
wave input to
guarantee operation
to OHz.
Output voltage swing All 500 600 mV 620 o to VEE
Power supply drain current | All 70 100 mA Veg= —7.16V
No load

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

. In practice, the device is tested in an Augat 14 lead DIL 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.

JPERATING AND APPLICATION NOTE

The SP8608/9 dividers are very simple to use but
1ormal high frequency rules should be followed for
>ptimum 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
siases 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

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).

Vece — Vee should be kept inside the specified
6.8 volts 4+ 0.35 volts 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.

50n
INPUT

Voo +HL6v
L 2 " 50

SP 8608/9

7

620

VEE -22V

=
E

A

ECL 11/
ECL 10k

SP 8608/9

-58V—e—

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

Fig. 5 Interfacing SP8608/9 series to ECL 10K and ECL Il
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In the absence of an input signal the devices 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 SP8608/9 will miscount with low frequency
sinewave inputs of slow ramps. A slew rate of 200V//us
or greater is necessary for safe operation at low
frequencies.

The output can be interfaced to ECL 10K or ECL Il

104

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.



SP8610/11

Pl
Plossey . SP8000 SERIES
}ﬁr}e%sergé\ﬁé\ue HIGH SPEED DIVIDERS

SP8610B & M1.0GHz+ 4
SP8611 B & M1.6GHz +- 4

The SP8610 /11 UHF counters are fixed ratio —4
asynchronous emitter coupled logic counters with, in
the case of the SP8611B, a maximum operating
frequency in excess of 1.6GHz over a temperature
range of 0°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 SP8610/111] require supplies of OV and DC14 DG14
—5.2V (£0.25V). Fig. 1 Pin connections
FEATURES APPLICATIONS

B UHF Instrumentation, including Counters

B DCto1.5GHz operation

B 0°Cto+70°C (B grade) and —40°C to
+85°C (M grade) Operation Guaranteed
at Maximum Specified Frequency and
Over a Wide Dynamic Input Range QUICK REFERENCE DATA

B Complementary Emitter Follower O/Ps, B Vec — OVVer =—5.2V |+ 025V

ECL Il Compatible. M inputVoltage Range 400mVto 1.0V
B Output Voltage Swing 600mV Typ.

and Timers
B Prescaling for UHF Synthesisers

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vce — 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
Vee=(0V) 50a
e . o R3S
| — r
CLoCK — e
1 D . . | MONITOR [~ — =~ ——— 1 6 50
1 w2 w . [BEE) EENY .[- 7 i
ReF | : 20 : /;; 430 430
i N ] 1
| S S - t f -52V2025V
VEE -52V £075V I___'_____l =X Vee
R A
Fig. 2 Functional diagram Fig. 3 Toggle frequency test circuit
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SP8610/11
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 0°C to +70°C (B’ Grade)
—40°C to +85°C (‘M’ Grade)
Supply voltage Vcc =0V
Vee=5.2V +0.25V
Input voltage 400 to 1000mV

vaiue
Characteristic Type Units Conditions
Min. Typ. Max.

Max. toggle frequency SP8611B 1.3 GHz VNI=400mV to 1V p-p
SP8611B 15 GHz VIN=800mV to 1V p-p
SP8610B 1.0 GHz ViN=400mV to 1V p-p

Min. toggle frequency for
correct operation with sine
wave input All 150 MHz VIN=600mV to IV p-p

Min. slew rate for square
wave input to guarantee

operation to OHz All 200 V/us
Output voltage swing All 500 600 mV
Power supply drain current | All 70 100 mA Vee= —5.45V No load

TOGGLE FREQUENCY TEST BOARD LAYOUT

1. All connections to the device are kept short.

2. The capacitors are leadless ceramic types.

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 Jeor
should be kept short and the capacitors and resistors
should be types suitable for the frequencies involved. 50

The input is normally capacitively coupled to the
signal source. There is an internal 400Q resistor 7
connecting the input to a reference voltage ; this biases 30 130
the input in the centre of the transfer characteristic.
The reference voltage is brought out onto pin 6, which —- VEE 22V
should be decoupled to the ground plane. This T
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 |ground|(see Fig. 4).] Fig. 4 Circuit for using the input signal about ground

SP8610/11
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{Vec — VEee| should be kept inside the specified
5.2V + 0.25V but the. actual value of Vcc 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 Vcc 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 200MHz.
This can be prevented by connecting a 10k Q 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/us
or greater is necessary for safe operation at low

SP8610/11

frequencies.

The output can be interfaced to ECL10K or ECL il
(see Fig. 5).

The input impedance of the SP8610/11 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).

l ”17 ] vee = 0V
ECLI1/
SP8610/11 - ECLIOK
30

l L ..

ov

L~ ]

47

ECLI1/
ECL10K

I -52v

SP8610/11

.

Fig. 5 Interfacing SP8610/11 to ECL10K and ECL Il

PHASE / FREQUENC"

COMPARATOR

1) fout
REF, FILTER @
BUFFER
AMPLIFIER
spess3 | _ | spestorm
=1 +4
=N A —|
PROGRAMMABLE PROGRAMMABLE
COUNTER DECADE

Fig.6 A 1.5GHz synthesiser loop
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Plessey

@ Semiconductors
1641 Kaiser Avenue,
frvine, 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. The|input is normally
capacitively coupled to the signal source but can be
DClcoupled 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. The SP8619 series require supplies of OV
and — 6.8V (& 0.35V).

FEATURES

B DCto1.5GHzOperation

B 0°Cto70°C (B Grade) and —40°C to
+85°C (M Grade) Operation Guaranteed
at Maximum Specified Frequency and
Over a Wide Dynamic Input Range.

W Complementary Emitter Follower O/Ps,
ECL10K and ECL1Il Compatible

QUICK REFERENCE DATA

B Vee=O0VVee=-68V +0.35V

W InputVoltage Range 400mVto 1.2V p-p
M Temperature Range 0°Cto +70°C

W Output Voltage Swing 800mV Typ.

ABSOLUTE MAXIMUM RATINGS

Power supply voltagé|vcc.—vegl1 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

DC14
DG14
Fig. 1 Pin connections
APPLICATIONS
B UHF Instrumentation, Including Counters
and Timers

B Prescaling for UHF Synthesisers

Veg=tov)

—6-8V2035V

Fig. 2 Functional diagram



5P8617/9
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb: B Grade 0°Cto +70°C
M Grade —40° Cto +85° C
Supply voltage Vcc = OV
Vee = —6.8V + 0.35V
Input voltage 400 to 1200mV p-p

L. Value
Characteristic Type - Units Conditions
_ Min. | Typ. | Max.
Max. toggle frequency SP8619 15 GHz
SP8617 1.3 GHz

Min. toggle frequency for

correct operation with sine

wave input All 150 MHz | Vin = 600mV to 1.2Vp-p

Min. toggle frequency for

correct operation with sine

wave input All 100 MHz Vin =800mV to 1.2Vp-p

Min slew rate for square

wave input to guarantee

operation to OHz All 200 V/us

Output voltage swing All 600 800 mV

Power supply drain current All 80 110 mA Veg = —7.15V
foggle Frequency Test Board Layout
. All connections to the device are kept short
). The capacitors are leadless ceramic types
3. In practice, the device is tested in an Augat 14 lead
JIL 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
vill be exceeded.

T Vee =ov
14 50Q LINE

SPBI9ETC.

50

50

+ 5 ATTENUATOR L
NETWORK

7

620

Ve

I lstPE
=

g "6-8V2035V

Fig. 3 Toggle frequency test circuit

SOQINPUT

Fig. 4 Circuit for using the input signal about earth potential
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OPERATING AND APPLICATION NOTE

The SP8619 series of 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 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—ng|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 300MHz.

SP8617/9

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 /jus or
greater is necessary for safe operation atlow frequencies.’

The output can be interfaced to ECL 10K or ECL |il
(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).

"

EcLul/
ECLI0K

SP861S

-5-2v

o

| ecuw
ECLIOK

SP86I9

Fig. 5 Interfacing SP8619 series to ECL 10K and ECL 1ll

PHASE/ FREQ

‘COMPARATOR

Tret

FILTER fout
aueren v
AMPLIFIER
SPB643 SP8619
+10/M 4
A T

PROGRAMMABLE
COUNTER

XK

PROGRAMMABLE
OECADE

Fig. 6 A 1.6GH z synthesiser loop
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Plessey
Semiconductors

SP8620

SP8000 SERIES

1641 Kaieer e, HIGH SPEED DIVIDERS
+5 COUNTERS
SP8620 A&B
(400MHz)

The SPB620 is a fixed ratio emitter-coupled
>gic =5 counter with specified input frequency
ange of DC to 400MHz, The operating temp-
rature is specified by the final coding letter:
-65°C to +126°C (‘A’ grade), 0°C to +70°C
'B’ grade).

The counter is normally capscitively
oupled to the signal source and is specified
/ith an input signal range of 400—800mv p-p
—4dBm to +22dBm). There are two bias points
n the circuit that should be capacitively de-
oupled to the ground plane,

0 [‘ o
—{ BuFFER - ||

INPUT | GaTER ‘0’ D" ‘o ouTPUT
‘“';l’;';“ ELEMENT ELEMENT ELEMENT

[— CHAIN 1 ]

2 [ [

INPUT

BIAS
3

7

-—

Vee

Fig.2 Circuit diagram (all resistor values are nominal)

{LECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Ve (POSITIVE)

BIAS

INPUT BIAS

INPUT

VeE INEGATIVE)

DC14 DG14

Fig.1 Pin connections (bottom view/}

FEATURES

B D.C. to 400MHz Operation.
W Temperature Ranges of —-55°C to +125°C
(‘A" Grade), 0°C to +70°C ('‘B’' Grade) Over

Full' Specified Input Range and Frequency

APPLICATIONS

W Frequency Counters and Timers
B Frequency Synthesisers

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |V — Vegl 8V
Input voltage V| Not greater than

supply
Tamb: ‘A’ grade: —55°C to +125°C Output current g 15mA
‘B’ grade: 0°C to +70°C Operating junction temperature +150°C
Storage temperature’ —55° t0 +150°C
- Value
Characteristic Type " Units Conditions
Min. Typ. Max.

Max. input frequency SP8620 400 MHz
Min. i f i

/ in nr'rputA requency with 20 40 MHz
sinusoidal input
Min_ s f
" in. slew rate o squareAwave 30 100 VIS
input for correct operation
Output voltage swing 400 800 mVv Vgg = -5.2V
Power supply drain current 55 70 mA Vgg = -5.2Vv

m



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.

L LT T

n
50 n 50 —
TPUT
Frow out o
SOURCE
23
MONITOR L) 7

Fig.3 Testcircuit

i"‘
+200mV (MIN)

[ R
~200mYIMAX) 12 13 14

3
INPUT 10 out —D—"—QT outPuT
SIGNAL
50

¥

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 15k
resistor between the input and the negative rail. This causes
aloss in sensitivity of up to 100mV p-p.

112

The input waveform may be sinusoidal, but below abou!
20MHz the circuit tends to malfunction on minimur
amplitude input signals and the condition becomes worse a
the frequency is decreased. This is because correct
operation of the circuit depends on the slew rate of the
input signal. A square wave input with a slew rate greatel
than 100V/uS ensures correct operation down to DC.

The output swing of the devices can be significantly
increased by the addition of a DC load on the emittel
follower output. For instance, the maximum DC load of
1.5k will give an increase of typically 50% in output
swing with no effect on input drive level or maximur
operating frequency. This allows the SP8620 devices tc
interface directly to ECL Il devices with no loss in noise
immunity. |f the devices are required to interface tc
ECL 11l 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 frequencies
involved.

INPUT ) puT
SIGNAL

7 ECII OR ECL 10k

COMPATIBLE OUTPUT

Fig. 5 Interfacing to ECL 11l or ECL 10,000

.



Plessey
Semiconductors
1641 Kaiser Avenue,

Irvine, CA. 92714

SP8627/28/29

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8627 =80

SP8628 +-100

(WITH RESET)

SP8629 +-100

150 MHz PRESCALERS

The SP8629 is a fixed ratio ECL — 100 counter with
minimum guaranteed toggle frequency of 150MHz
rer a—30°Cjto +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 small amplitude high frequency signals.
1e output of the device is similar to Low Power
chottky TTL and produces a square wave of frequency
ut = fin/100.

EATURES

| Low Power 170mW typica

| High Frequency, DC to 150MHz, Small
Input Amplitude

| Single Supply Operation 5.2v + 10%

myve2 1 83 vear (ECy)

outpuT [} 2 74) INPUT (POSITIVE EDGE TRIGGERED)
(i ve2 []3 61 INPUT (NEGATIVE EDGE TRIGGERED)

(ECL) Vee? ]2 RESET (SP8628) ZENER DIDDE {SP8627/9)

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

f
in 0=>=—  aurFer/

AMPLIFIER

+5ECL
COUNTER

+4fs ECL
COUNTER

ECL TO TTL

% [ SR
‘auT TRANSLATOR

+ 4 ECL
COUNTER

Fig. 2 SP8627/8/9 logic diagram
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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 |Vce — Veel
Input Voltage Vin (DC)

Output voltage Vour
Output current four
Zener current Iz
Operating Junction temperature

8V

not greater than
supply voltage
5.5V

40mA

20mA

150°C

Storage temperature range —30°C to +85°C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vce: + 5.2V 4+ 0.52V, Vge: OV,

Tamb : 25°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 Vint 200 1000 [mVp —p| Vee = 5.2V, single ended
Input voltage Vin2 100 1000 fmVp —p| Vce = 5.2V, differential
Minimum input frequency | fsine 10 MHz |Vece = 5.2V, Vin = 600mVp —p
with sine wave
Minimum slew rate of
square wave input:, dv/dt 50| V/us ]| Vee= 5.2V, Vin = 600mVp —p
Logic 1 output voltage Vou 2.4 \' Vee = Min, lok = —400/uA
2.0 Y Vec = Min, lon = —1.6mA

Output short circuit current| los —-10 —40} mA |Vcc= Max
Logical 0 output voitage | Vou 054 V Vee = Min, loL = 8mA
Supply current lec 33 45| mA |Vce = Max
Zener voltage, pin 5

(SP8627/9) | Vz 6.3 \" Iz = 5mA (see note 2)
Reset input voltage

(SP8628) [ Vinwoy 05| Vv

VingH) 24 Y

Reset input current ]

(SP8628) Iin —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
sav s2v
io-m i""“
A LA i s
fin 1 LI - e—

sPeszpys s tour | sremre erour

JI.:I
Rrerm I% " I’ g

HIGH FREQUENCY - SINGLE ENDED INPUT

c2z
041y J; 62x

TTL INPUT © de<tin<fmax

114

Fig. 3 High frequency, single-ended input

Fig. 4 TTL input (DC< fin< fmax)



SP8627/28/29

JPERATING NOTES.

Two ground and two Vcc connections are provided,
eparating the ECL stages from the TTL section,
solating the noise transients inherent in the TTL
tructure. In most cases, shorting the two grounds to a
jood ground plane and the Vccs to a wide Vce bus 12v
vill provide sufficient isolation. All components used UNREGULATED
1 the circuit layout should be suitable for the
requencies involved and leads should be kept short to
ninimise 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 0.01 uF (C2) should be connected between
he unused input and the ground plane to provide a Fig. 5 Voltage regulator
jood high frequency bypass. The capacitor should be
ncreased at lower frequencies. If the input is likely to
e interrupted, it may be desirable to connect a 100k Q
esistor 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 100k 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
relow 10MHz correct operation depends on the slew
ate of the input signal. A slew rate of 50V/us will
nable the device to operate down to DC. The device
vill operate with a TTL input signaf 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
iands to prescale the input frequency down to a
nore useable level. A digital frequency display system
an also be derived separately or in conjunction with a
hase locked loop, and it can extend the useful range
f many inexpensive frequency counters to, typically,
"*00MHz

The on-chip Zener diode allows a simple stabilised
ower supply to be constructed with the addition of a
ew extra external components, as shown in Fig. 5, to Fig. 6 Input circuit diagram
he SP8627/9. The SP8628 has a ‘reset’ facility on pin 5.

‘his input acts as a data inhibit to the final divide-by-
our when a high level is applied (or the input is left
pen circuit).

=01

POSITIVE EDGE
TRIGGERED

]
i
1
|
|
[}
i

6 INPUT

Vee

{
{
i
|
)

outPuT 24——4

]
]
|

Fig. 7 Output circuit diagram
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Plessey
Semiconductors

1641 Kaiser Avenue,
Irvine,CA.92714

SP8630

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8630 A&B

600MHz DECADE COUNTER

GENERAL DESCRIPTION

The SP8630 counter is a fixed ratio~ 10 cir-
cuit using emitter coupled logic, with maxi-
mumspecified counting frequencnes of 600 MHz
over temperature ranges of —55°C to +125° C,
0°C to 70°C. 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.

1] vectsver
13[] REF. BraS

12[ |1/P REF. BIAS

ore [« n[jnec
ne[ls 10f] 1P
ne]s stine DG4
Ve vl 17 a[]nc DC14

Fig. 1 Pin connections
10
«—ov,,
e o] Q 1] a ] o 4 o
-2 0 TYPE . b 1vPe . D TYPE .
2 FIF a ) FIF & FIF @
REF® REF REF
cl 6| cl El c] El
3 3 L T - 7
REF P S V"
NOTE:
1. All reference levels are internally generated and 2. Reference points marked * are bonded out and should

temperature compensated.

be ok

with a capacitor of 15 and. 1000pF

ELECTRICAL CHARACTERISTICS
Test conditions (unless stated otherwise}:

Tamb: ‘A’ grade —55°C to +125°C
‘B'grade 0°C to +70°C

Operating supply voltage

Fig. 2 Block diagram

NOTE: The maximum input frequency is guaranteed .
VEE = —5.2V. For typical operating characteristics wit
power supply variations see Fig.5, which shows that tt

Vee ov maximum operating frequency of a typical device increas
VEE —5.2V + 0.25V with increasing power supply voltage
Input voltage 400 to 800 mV (p-p}
Output load 50012 & 3pF.
Value
Characteristic Type Min Typ Max Units Conditions
Max input freq. SP8630 600 MHz
Min input freq: with 20 40 MHz
sinusoidal input
Min. slew rate of square 30 100 V/us
wave 1/P for correct
operation
Output voltage swing 400 600 mVv VEE = —5.2V
Power supply drain current 70 95 mA VEE = -5.2V
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SP8630.

[ 400
e

ol )

o L
N :

01,0 00,0

Fig. 3 Circuit di of 1st

arrangement

OPERATING NOTES

It is recommended that a positive earth plane be used
for the circuit layout, thus 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 pulldown 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 amplitude. A
square wave input with a slew rate of 100 V/us will allow
correct operation down to DC. At high frequencies,
increasing drive level above minimum typically increases the
max. operating frequency by up to 256%

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 SP8630 device todrive

directly into ECL |l devices withino 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.

(—2) shawing input biasing

ov
500 LINE
FROM

SIGNAL
SOURCE 500 1P ON
— —> SAMPLING
‘SCOPE
MONITOR T sy
500 /P ON n
SAMPLING ,;

SCOPE

Fig. 4 Test circuit

Test Circuit Notes

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 5092 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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Typical Operating Characteristics

SP8630

4 T
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' '
| }
| OPERATION AFFECTED]
<} BY SLEW RATE O
| e oAy
~ 600 +
g ]
H
Z 5ol I
[ihaal \ :
3
: 1
a
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z “ ! '
| | ’
g ’
g 3udf 4 74
y \ | )
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g !
& 200 39?‘
\ 6
| \ ‘3;’%’ >
| >
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I 1 AN s
| e
H .
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FREQUENCY  (MHz)

Fig. 5 Minimum drive level v. input frequency at 125 C

650
omwe LEveL
620 L Wt
L / "”&m BENs
4 . P
Pl " R
gsso / : g 5
‘ ek I\
g H e \
s /“ / N \
4 \
500
s !
500 475
450
=40 ~45 =50 -55 =60 —65 -70 =75 -60 -40 -20 0 «20 . +60 +80 +100 120
POWER SUPPLY (V) TEMPERATURE  (C*)
Fig. 6 Max. operating frequency v. power supply voltage for a Fig. 7 Max. op i fr v. bi P for a
typical SP86308 typical SP86308 (Vec = —5.2V;
APPLICATION NOTES ABSOLUTE MAXIMUM RATINGS
Direct coupling to the SP8630
Power supply voltage
It can be seen from the circuit diagram that the input Vee — VEE 8v.

arrangement of the SP8630 series is not compatible with Input voitage ViN

the normal ECL logic levels. The input reference level is
approximately —3.2 volts but it is not well defined and has
a temperature coefficient of approximately —1.6 mV/°C. If
DC coupling is required, the input would have to be larger
than would be the case with capacitive coupling.

Output current lQUT

Operating junction
temperature

Storage temperature

118

Not greater than the
supply voltage in use
15 mA

+150°C
—65°C to +150°C



Plessey
Semiconductors
1641 Kaiser Avenue,

Irvine, CA. 92714

SP8634

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8634B

+ 10 700 MHz

The SP8634B, is a divide-by-ten circuit
th binary coded decimal outputs for opera-
»n from DC up to specified input frequencies

700 MHz, over a guaranteed temperature
nge of 0°C to +70°C.

These devices, optimised for counter applications in
tems using both ECL and TTL, are intended to be
2rated 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

| Counters

| Timers.

| Synthesisers

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 HI/ECL 10k-compatible input. The TTL-compatible
reset “orces the 0000 state regardless of the state of the
other inputs.

BIAS DECOUPLING []® 6 ] CLOCK INHIBIT 1/P [ECL- COMPAT(BLE |
A 0/P (m—connnamj FINC

RESET{TTL- COMPATIBLE) FJ cLock iNPuT

[l I ne
NEGATIVE SUPPLY (-5 2v) [ ] POSITIVE SUPPLY (OV)
neld [] CARRY O/P (1TL- COMPAT'BLE

B O/P {TTL- COMPATIBLEI]] ) D O/P (TTL-COMPATIBLE)

DC16

¢ 0/P (TTL- comMPATIBLE ) [] I CARRY 0/P{ECL- COMPATIBLE *

Fig. T Pin connections (top)

RESET T
P

A 0o D, %9 1]
D TYPE 0 TYPE
-2 EIF FIF
z @5 _[5 \Bof _[ ® 5
K K €K CK CK CX -
CLOCK INHIBIT Jecy 1] EZ SZ
e ¥¥
1246k
CLOCK 1/P
REF
500] 500
L
e m m
@ ore o ore
BIAS 2k| 1950 | |950 1 Gk 2% | |1k | |2 3% 'L 3k
CHAIN
@ l =
A "B’ C ECL m il
o/P oIP o/P CARRY CARRY orp
/P o

Fig. 2 Logic diagram
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SP8634

ELECTRICAL'CHARACTERISTICS (All types except where otherwise stated)

Test Conditions (unfess otherwise stated)

Tamb 0°C to +70°C
Power Supplies Vee ov
Vee —5.2V £ 0.25V
Value
Characteristic Units Conditions
Min. Typ. Max
Clock Input (pin 14)
Max. input frequency !
SP86348 700 MHz Input voltage |
Min. input frequency 400-800mV p-p
with sinusoidal /P 40 MHz
Min. slew rate of square wave for 100 V/us
correct operation
down to DC
Clock inhibit input
(pin 16)
Logic levels
High (inhibit) —0.960 \Y Tamp = +25°C
Low —1.650 v (see Note 1)
Edge speed for correct operation 25 ns 10%—90%
at maximum clock 1/P frequency
Reset input (pin 3)
Logic levels
High (reset) See Note 2
Low +0.4 \")
Reset ON time 100 ns
TTL outputs ABCD (pins 2,7,8,10) See Note 3 and Fig. 4
Output Voltage
High +2.4 v 10k £ resistor and
TTL gate from O/P
Low +0.4 \" to +5V rail
TTL carry output (pin 11)
Output Voltage
High state +2.4 \" 5k2 resistor and 3
TTL gates from o/p
Low +0.4 \" to 5V rail
ECL carry output (pin 9)
Output Voltage
High —-0.975 \ Tamb = +25°C
External current
Low -1.375 \" = OmA (See Note 4)
Power supply drain current 75 90 mA Vegg =5.2V

NOTES
The: clock inhibit input levels are compatible with ECL 111 and ECL 10000 levels throughout the temperature range OOC to +70°C.

For a high state, the reset input requires a more paositive input level than the specified worst case TTL Vi of +2.4V. Resetting shoulc
be done by connecting a 1.8k§2 resistor from the output of the driving TTL gate and only fanning out to the reset input of the SPB0O(

1

2.

series device.

These outputs are current sources which can be readily made TTL-compatibte voltages by connecting them to +5V via 10k£2 resistors.
The FCL carry output is comuatible with £CL 11 throughout the temperature range but can be made compatible with ECL it using the

simple interface shown in Fig. 3.
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CARRY OUTPUT ECL ECLIT COMPATIBLE

ECLIL OR ECL 10k
COMPATIBLE

VEE (-5 2V)

‘Fig. 3 ECL 11I/ECL 10000 interfacing

o5V

¥ FOR ABC AND D OUTPUTS, R=940n
FOR CARRY TTL OUTPUT R= 2950

Fig. 4 TTL carry and ABCD output structure
JPERATING NOTES

The devices are intended to be used with TTL and ECL
1 a counting system — the ECL 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 ECL and TTL compatability is
chieved (see Figs. 4 and 5).

The clock is normally capacitively coupled to the signal
surce: a 1000pF UHF capacitor is normally adequate. If
>w frequency operation is required the 1000pF capacitor
Jould be connected in parallel with a higher value
apacitor. 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 UHF type, or it is connected to an earth point that has
significant impedance between the capacitor and the V¢

SP8634

connection, then the input dynamic range will suffer and
the maximum signal for correct operation will be reduced.

Under certain 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 68kS2 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/us. 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$2 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.

vl
=
1
2 P [7 2 |8 '0
n
SPB6IL sl
B
P Jecn o
GATE

Fig. 5 Typical application configuration

RESET NPUT  —f | 100ns M
CLOCK INHIBIT
CLOCK 1 2

SEE NOTE

[}

CARRY OUTPUT (TTL) 1
CARRY OUTPUT (ECL) | L —_—

NOTE THE BCD OUTPUIS ABC AND D REPRESENT THE LOAD RESISTOR>

Fig. 6 Decade counter timing diagram
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SP8634

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |V¢ce — VEg
Ciock inhibit voltage

Clock input voltage

Bias voltage (VouT) on BCD autputs,
VouT —~ Veg (10kS2 resistor in series
with output)

Bias voltage (VouyT) on TTL carry
output, VouT — Ve (1.2kS2 resistor
in series with output)

Output current from ECL carry
output {lgy ) (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

VeEe

Range of clock input amplitude
Operational temperature range
Frequency range with sinusoidal /P

Frequency range with square wave |/P

122

8V

Not greater than the supniv

voltage in use
2V pk/pk

1v

1V

10mA
+150°C
—~55°C to +150°C

ov

5.2V + 025V
400-800mV p-p
0°C to +70°C
40-700 MHz
DC to 700 NiHz



Plessey
Semiconductors
1641 Kaiser Avenue,

Irvine, CA. 92714

SP8643/7

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP 8643 A & B3so M
SP 8647 A &B2somH: TTLOUTPUTS

UHF PROGRAMMABLE DIVIDERS 10/

In frequency synthesis it is desirable to start
rogrammable division at as high a frequency as possibie,
scause this raises the comparison frequency and so
nproves the overall synthesiser performance.

The SP8640 series are UHF integrated circuits that
an be logically programmed to divide by either 10 or 11,
ith input frequencies up to 350 MHz. The design of very
st fully programmable dividers is therefore greatly
mplified by the use of these devices and makes them
articularly useful in frequency synthesisers operating in
1e UHF band.

Inputs and outputs are ECL compatible throughout the

EATURES

Military and Industrial Variants.

350 MHz Toggle Frequency

Low Power Consumption

ECL Compatibility on All I/Ps & O/Ps
Low Propagation Delay

True and Inverse Outpuits

Optional TTL Output

WICK REFERENCE DATA

I Full Temperature Range Operatior:

‘A’ Grade —55°C to +1256°C
‘B’ Grade 0°C to +70°C

B Supply Voltage

lVCC - VEE l 5.2V
§ Power Consumption 260mW Typ.
B Propagation Defay 3ns Typ.

temperature range: the clock inputs and programming
inputs are ECL IIl compatible while the two com-
plementary outputs are ECL 1| compatible to reduce power
consumption in the output stage. ECL 10K output
compatability can be achieved very simply however (see
Operating Notes). The SP8643/7 feature an additional TTL
compatible output.

The division ratio is controlled by two PE 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
2 pulldown resistors to V¢ (negative rail).

Clock ifp Clock ifp.

NC DG16

NC

PEl

NC

Vee

SPBBAE/7 TTL o/p
Ne

ofp (L4}

o ()

NOTE: UNUSED PINS (EXCEPT 8 AND 9)
MAY BE CONNECTED TO Vgg: THIS WILL
REDUCE CLOCK BREAKTHROUGH ON THE

QUTPUTS. PINS 8 AND 9 SHOULD BE LEFT
OPEN-CIRCUIT WHEN NOT IN USE.

Fig. 1 Pin connections (top)

ABSOLUTE MAXIMUM RATINGS

Supply voltage [Veo — Veel 8V
Input voltage Vin dc) Not greater than the
supply voltage in use.

Output current | ., 20mA
Max. junction temperature +150°C
Storage temperature range —55°C 10 +175°C

123



SP8643/7

Clock TTL PE. PE, Div
Puse | & | | B | % | op ! .2 | Ratio
1 L H H H H L L 11
2 L L H H H H L 10
3 L L L H H L H 10
4 H L L H H H H 10
5 H H L H H )
6 L H H L L Table 2 Truth table for control inputs
; t t FL‘ t ‘L- The maximum possible loop delay for control
obtained if the L—H transition from Q, or the H-—>
9 H L L L L o = . .
transition from Qg is used to clock the stage controiling th
10 H H L L L ) R . R
1 vl iy e el T T +10/11. The loop delay is 10 clock periods minus tt
et fesunded (ke - internal delays of the +10/11 circuit.

/V

Extra state
Table 1 Count sequence

0 3
L o0
5= CcP
PEY
$ CLOCK
52 cLock :»qu
Fig. 2 Logic diagram (positive logic}
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb: —565 Cto —125 C (A grade)
0 Cto —70°C (B grade)
Supply voltage (see note 1}: Vg OV
Vgg -5.2V
Static Characteristics (all SP8640 series devices)
Value
Characteristic Units Conditions
Min, Typ, Max.
Clock and PE input voltage levels
VINH -1.10 —-0.81 v Tamb = +25°C,
VinL -1.85 ~1.50 V | see Note 2
input pulldown resistance, between
pins 1, 2, 3, and 16 and Vgg (pin 12) 43 K
Output voltage levels
Vou -0.85 v Tamb = +25°C,
VoL —1.50 v see Note 3.
out (external} = OmA
(There is an internal circuit
equivalent to a 2kS2 pulidown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1. The wevices arc specified for operation with the power supplies of Vce = OV and Vgg = —5.2V £ 0.25V, which are the normal EC!
supply rails. They will also operate satisfactorily with TTL rails of Vee = +5V +£0.25V and Ve =0V, .

2. Theinput reference voltage has the same temperature coefficient as ECL 111 and ECL 10K,

3. The output voitage {evels have the same temperature coefficients as ECL 11 output levels.
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SP8643/7

'ynamic Characteristics
Value
Characteristic Type Units Conditions
Min. Typ. Max.
Clock input voltage levels
VinH Alb —-1.10 -0.90 v  Tamb = +25°C,
ViNL All -1.70 -~1.50 v see Note 4
Max. toggle frequency SP8643 350 i MHz
SP86 47 250 MHz
Min. frequency with
sinewave clock input Al 50 MHz
Min. slew rate of square wave
input for correct operation .
down to DC All 100 V/us
Output (ECL) All 500 mVpp
Propagation delay
(clock input to device output) All 3 ns ECL Output
Set-up time All 1.5 ns See note 5
Release time All 15 ns See note 6
OTES

The devices are dynamically tested using the cirouit shown in Fig. 5. The bias chain has the same temperature coefficient as ECL i1l 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=>H transition of a controi input and the next L—>H clock pulse
transition to ensure that the +-10 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 <11 mode is forced by that clock puise (see Fig. 4).

SP8647 TTL output current = 8mA at Voi = +0.5V, measured at +25 °C, temperature coefficient = +0. smv/°C

SP8647 Q4 to TTL output delay = 3ns, typical

The TTL O/P is a free collector and requires a 2k Q (typ) puli-up resistor. The current taken by this resistor must be incTuded in
the 8mA current in Note 7 above.

CONDITIONS FEy LOW

(ovy
”lh Vee

+
I
! .
CLOCK 10 —wd  bee-
oP pELay ! !
' I-QT

Fig. 3 Set-up timing diagram

CONDITIONS PEjLOW
S0%
CLOCK UP JW—\_
Veg =52V
50%
FE2 k__.l
|
RELEASE —=f b
TIME !
CLOCK TO
- /P DELAY
Fig. 4 Release timing diagram Fig. 5 Test circuit for dynamic measurements
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SP8643/7
OPERATING NOTES

The SP8640 range of devices are designed to operate in
the UMF 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
{Il and ECL 10K throughout the temperature range.
However, it is often desirable to capacitively-couple the
signal source to thé clock, in which case an external bias
nejwork is required as shown in Fig. 6.

The SPB643| device ECL o/ps are compatible wit
ECL Il levels when there is no external loa_. They can b
made compatible with ECL i1t and ECL 10K with a simpl
potential dividing network as shown in Fig, 8.

The contro! and clock inputs are already compatibl
with ECL 11l and ECL 10K. The interface circuit of Fig.
can be used to increase noise immunity when interfacin
from ECL I{l and ECL 10K outputs at low current levels t
ECL 111 and ECL 10K inputs.

CLOCK

Vee

ECL'E
o

——ECLII COMPATIBLE O/P

15K

Vee

Fig. 6 Recommended input bias configuration for capacitive
coupling to a contir uous 502 signal 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 SP8646/7. 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 16ns for the fully-
programmable counter to control the +10/11. The loop
delay can be increased by extending the +10/11 function
to, say, +20/21 or +40/41 {see Application Notes).

Vo (+5V)

10TTL

2NSTTIOR BCY 71

) Sk Qﬁ $P8BLO/1/2/3

FROM - 10 SINGLE
T +16/1 e e

Yovone

W

Vgg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8640 devices
and TTL operating from the same supply rails)
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Plessey
Semiconductors

1641 Kaiser Avenue,
Irvine.CA. 92714

SP8650

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8650A&B

600MHz-:-16

The SP8650 series of UHF16 counters are
fixed ratio: synchronous emitter coupled logic
counters with, in the case of the SP8650, a
maximum operating frequency in excess of
600MHz. All three devices operate up to their
maximum specified operatmg frequencues over
temperature ‘ranges of —55°C to +125°C (‘A’
grade), 0°C 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.

There are two compiementary emitter
follower outputs.

tATURES

Low Power - Typically 250mwW
ECL Il & ECL IH Output Compatability
Easy Operation From UHF Signal Source

PPLICATIONS

| Prescaling for UHF Synthesisers
| Instrumentation

DG14

Fig. 1 Pin connections

QUICK REFERENCE DATA

B Power Supplies Vce = OV
a Vee = —5.2V + 0.25V

Temperature Range ‘A’ grade —55°C to +125°C
‘B’ grade 0°Cto +70°C
W InputAmplitude Range 400mV to
800mVp-p
W Output Voltage Swing 800mV typ. p-p

Vo 14

Fig. 2 Functional diagram
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SP8650
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)
Tamb = —55°C'to +~125°C (‘A’ grade)
0°Cto +70°C ('B’ grade)
Supply Voltage
Vee = OV
VEE = —5.2V + 0.25V .
Output load = 500Q in parallel with approx. 3pF

Value

Characteristic Type i iti
yp! Min. Typ.] Max. Units Conditions

Test circuit as in fig. 2

Max. Toggle frequency . |SP8650 600 HMz [VIN = 400 to 800mV p-p
Min. toggle frequency for correct
operation with a sinewave input 40 MHz | VIN = 400to 800mV p-p

Min. slew rate for square wave
input to guarantee correct

operation to OHz 100 V/us
Input reference voltage 26 Vv
Output voltage swing (dynamic) 500 800 mV p-p
Output voltage (static)

high state —8.95 .615 A

Low state —1.83 —1.435 \
Power supply drain current 45 60 mA

Veg=ov

S?gNQAL ECL IT COMPATIBLE
SOURCE L3 ool SP8650 O/P
—— [3
2 fa—=-s0
&
ourt i
MONITOR 33 33 . uso oW
508 ECL 10K COMPATIBLE
17
22 15k
Veg*-%2v
EE sv

- :: 0o
”

Fig. 3 Toggle frequency test circuit

Fig. 4 SP8650 to ECL 10K interface

Toggle Frequency Test Circuit ABSOLUTE MAXIMUM RATINGS

1. Al leads are kept short to minimise stray capaci- Power supply voltage /Vcc — Vee/ 8volts
tance and induction. Input voltayge ViNac 2.5V p-p

2. Resistors and capacitors are non-inductive UHF Output source curr lout 10mA
types. Storage temperature range —55°C to +125°C
Device is tested in a 14 lead Augat socket type Operating junction temperature  150°C max.

No.314-AGGA-R
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SP8650

PERATING NOTE

Normal UHF layout techniques should be
ed if the SP8650 divider is to operate satis- ooy
storily. 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 Aw’urlen
gative rail is reduced.

The circuit is normally capacitively coupled to the
jnal source. In the absence of an input signal the cMos . sresan | | sreeso
‘cuit will self-oscillate. This can be prevented by som 18
nnecting a 10KQ resistor between one of the inputs

ret FILTER

PROGRAMMBLE T
d the negative rail.
The device will also miscount if the input transitions
2slow — a slew rate of 100V/ s or greater is necessary CMos
r low frequency operation.
The outputs interface directly to ECL Il or to ECL 10K oA e

th a potential divider (see Fig. 4).

A typical application of the SP8650 device
ould be in the divider chain of a synthesiser
perating in the military frequency range 225
JHz to 512 MHz. A binary division rate is
otimum where power is at a premium and so
e SP8650 would normally be used in low
ower applications.

Fig. 5 A low power synthesiser loop
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Plessey
Semiconductors

1641 Kaiser Avenue,
Irvine, CA. 92714

SP8655/7,

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8655A &B (-32)
SP8657A & B (.20
SP8659A &B (.16

The SP8655A, B & M, SP8657A, B & M and
SP8659A, B & M are fixed ratio (divide by 32, 20 and
16) low power counters for operation at frequencies
in excéss of 200MHz over the temperature ranges
—55°C to +125°C (‘A" grade), 0°C to+ 70°C (‘B’
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

M VHF Operation
W Low Power Dissipation
B Output TTL and CMOS Compatible

APPLICATIONS

W Low Power VHF Communications
W Portable Counters

CTOCKINPUT

CLOCK INPUT
/

=0- | —

N
NC

o/
d cms

Fig. 1 Pin connections (viewed from beneath)

ABSOLUTE MAXIMUM RATINGS

Power supply voltage,

Vee—VEE 8v

Input voltage Vin Not greater than
supply voltage in use

Output sink current, lo 10mA
Operating junction
temperature +150°C

Storage temperature —-565°C to +150°C

ore

ore
STAGE

S!
FF

— /P

o
STAGE

12

+— E D 1YPE

5 FIF
Ck_ TR

To!

oP
STAGE.

CLOCK INPUT

CLOCK INPUT

Fig. 2 Logic diagram
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3P8655/7/9
LECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Operating ambient temperature Tamb :

—55°C to +125°C (A’ grade)

0°C to 4+70°C (B’ grade)

Operating supply voltages VCC:

Input voltage single drive :
double drive :

Output load 3.3k Q to 10V, in parallel with 7pF.

+5.2V+0.25V; VEE: OV
400mV to 800mV p-p
250mV to 800mV p-p

Value
isti Units Conditions
Characteristic Min. | Typ. | Max.
Maximum input frequency 200 MHz
Minimum sinusoidal input frequency 20 40 MHz
Minimum slew rate of square wave input 30 | 100 V/us
Power supply drain current 10 13 mA vee=+5.2V
Output level (high) 9.0 Vv
Output level (low) 400 mV

'PERATING NOTES

Fig. 3 gives capacitor values for AC and DC coupling
f the input and bias points on the test circuit ;-these
slues are not critical and will depend on the operating
equency.

The devices will normally self-oscillate in the
ssence of an input signal. This can be easily tpre-
:nted by connecting a 39k Q pulldown resistor from
ther input (double drive) to VEE; if the device is
ngle driven then it is recommended that the pulldown
sistor be connected to the decoupled unused input.
1 slight loss of input sensitivity resulting from this

—1 Ve 5V 025V
1000p
”-; +10V
MONITOR 50a INPUT
ON SAMPLING SCOPE .
2 1000p
50a LINE 1K
FROM SIGNAL l——’ o { :)—"—:
SOURCE SP#655-9
MONITOR ATTENUATED
] 5 OUTPUT ON
r SAMPLING SCOPE
.rmwp =7
; VEE

Fig. 3 Test circuit

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 100V/us 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 Q (or less) to a +10V will allow the
output to drive a CMOS binary counter at a frequency
of up to 5MHz,

131




© PLESSEY

SEMICONDUCTORS

1641 Kaiser Avenue, Irvine, CA 92714

SP8000 SERIES

HIGH SPEED DIVIDERS

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

u VHF Operation
L] Low Power Dissipation
L] Output TTL and CMOS Compatible

APPLICATIONS

L] Low Power VHF Communications
- Portable Counters

CLOCK 1/P CLOCK I/P
Vee NC
NC NC
o/P VEE

DP8

Fig. 1 — Pin connections (viewed from above)

ABSOLUTE MAXIMUM RATINGS

Power supply voltage:
Ve = Vegl 8v
Input voltage V|N Not greater than sup

voltage in use.

Qutput sink current |0 10mA
QOperating junction
temperature +150°C

Storage temperature -65°C to +125°C

SP8656
Do Po, al}|[Po d] P a |Po Q
o rveel ": D TYPE [] ‘; D TvPELH D TYPE[ = D TYPE[ omr O
Dol fF [Q(lPo] FF @l|iPo] FF [dl|pe| FF [0 iPo FF |T STAGE
[ck][ TR cK] lC_K cK| |6r< ck[ [ex cK] Jﬁ
CLOCK INPUT] T
CLOCK INPUT
SP8658
all |D Do Dg Q L op |
D TYPE D TYPE[ | D TYPE[ QI | D TYPE[ o/P
F/F reed FF 1@ _Po rF [@|Pol FF T STAGE
k] [ck ck] [tk o] [ cK] ]Ck
1 4

CLOCK INPUT

Fig. 2 Logic diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Operating ambient temperature Tamb

Operating supply voltage Vcc 1 4.75v to 5.25v

-30°C o + 70°C

Input voltage single drive: 400mV to 800mV pk-pk
double drive: 250mV to 800mV pk-pk

Output load 3.3k2 to -10V

Value
isti Units Conditions
Characteristic Min. | Typ. | Max.
Maximum input frequency 200 MHz
Minimum sinusaidal input frequency 20 40 MHz
Minimum slew rate of square wave input 30 | 100 V/usec
Power supply drain current 20 30 mA Vce= +5.6V
Output level (high) 9.0 \
Output level (low) 400 mV

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 39k resistor from either input (double
drive) to Veps it 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.

10009 B
MONITOR 50n INPUT /;;;

+10V
ON SAMPLING SCOPE
3 3%
2 1h
L
— b=

SP8656-8

FROM SIGNAL
SQURCE

MONITOR ATTENUATED
OUTPUT ON

!
SAMPLING SCOPE

VEE

h

Fig. 3 Test circuit

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/us 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 to a +10V will allow the output to drive a
CMOS counter at a frequency of up to 5MHz.
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SP86¢€

essey | ctors SP8000 SERIES

1641 Kaiser Avenue, HIGH SPEED DIVIDERS
Irvine, CA. 92714

SP8660 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 (‘A" grade) T
0°C to +70°C {'B’ grade).

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, Blas —[os 20 —Vee
the ground plane. There are two bias points, which should

BIAS CLOCK INPUT
N 7/

®0-|—

also be capacitively decoupled to the ground plane. vE/E | Ne
The free collector saturating output stage is capable of oP
interfacing with TTL and CMOS. cms
Fig. 1Pin ions {viewed from b h)
FEATURES

OPERATING NOTES

B VHF Operation
B Low Power Dissipation Fig. 3 gives capacitor values for AC and DC coupling ¢
B Qutput TTL and CMOS Compatible the input and bias points on the test circuit; these values ar
] Military and Commercial Temperature Ranges not critical and will depend on the operating frequency.
The device will normally self-oscillate in the absence ¢
an input signal. This can be easily prevented by connectin
APPLICATIONS a 39k pulldown resistor from either input (double drive
10 Vgg; if the device is single driven then it
W Low Power VHF Communications recommended that the pulldown resistor be connected t
B Portable Counters the decoupled unused input. The slight loss of inpt
sensitivity resulting from this technique does not seriousl
affect the operation of the device.
ABSOLUTE MAXIMUM RATINGS The input waveform will normally be sinusoidal bt
below 40MHz correct operation depends on the slew rate ¢
Power supply valtage,|Vcc — VE E| 8V the input signal. A slew rate of 100V/us will enable th
Input voltage V;, Not greater than device to operate down to DC.
supply voltage in use The output stage will drive three TTL gates without th
Output sink current, 1, 10mA addition of a pull-up resistor. Using a pull-up resistor ¢
Operating junction temperature +150°C 3.3k2 (or less} to +10V will allow the output to drive
Storage temperature —55°C to +150°C CMOS binary counter at a frequency of up to 5MHz.

lo |
‘o TYPE or
B FF 3| rerl FF g bl FF g byl FF 5 STAGE
[ S ok T K o &
CLOCK INPUT T

CTocK NPUT l l

Fig. 2 Logic diagram
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SP8660

LECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Operating ambient temperature T o
‘A’ grade: —55°C to +125°C; ‘B’ grade: 0°C to 70°C;
Operating supply voltages
Ve @ +6.0VE 0.25V; Vgg : OV

Input voltage

Single drive: 400mV to 800mV p-p; double drive: 250mV to 800mV p-p
Output load 3.3kS2 to +10V, in parallel with 7pF

Value
Characteristic Units Condition
Min. Typ. Max.
Maximum input frequency 200 250 MHz
Minimum sinusoidal input frequency 20 40 MHz
Minimum slew rate of square wave input 30 100 V/us
Power supply drain current 10 13 mA Ve = #6.0V
Qutput level (high) 9.0 v
Output level {low) 400 mV
"Ompl Ve +SV £0 25V
MONITOR 50a INPUT T rov
ON SAMPLING SCOPE
33K
50 LINE 1000p 2 i 1000p MONITOR ATTENUATED
FROM  SIGNAL ! B == | SaMPLNG SCOPE
SP8660
8]
L
Troooe T

VeE

Fig. 3 Test circuit
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Plessey
Semiconductors

1641 Kaiser Avenue,
lrvipe, CA.92714

SP8665/7

SP8000 SERIES

HIGH SPEED DIVIDERS

UHF DECADE COUNTERS

SP8665B 1.06Hz ~ 10

SP8667B 1.26Hz = 10

The SP8665/7 'high speed decade counters operating at
an input frequency of up to 1GHz over the temperature
range 0°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 15k 2
resistor from the input to Vgg (pin 10 to pin 7). This wilt
reduce the input sensitivity of the device by approximately
100mV.

The clock inhibit input is compatible with standard ECL
Il circuits using a common Vg to the SP8665/7. A
6k Q 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 1l
circuits. They may be used to drive ECL 10K by the
inclusion of two resistors as shown in Fig. 4.

[ ° o o D Q o 9 P

Lotk 1 1 ]

INHIBIT

L
cLock r——-o~-sv
INHBIT I 1-70V

-0.75v
outPuT

Fig. 2 Logic diagram
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DC14

Fig. 1 Pin connections

FEATURES

B Guaranteed operation over large temperature
range 0°C to 70°C

Wide input dynamic range
Seif biasing clock input
Clock-inhibit input for direct gating capability

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vce — Veg OV to +10V
Input voltage inhibit input Vee toVee o
input voltage CP input 2.5V pp
Output current 20mA
Operating junction temperature +150°C

Storage temperature ~65°C to 150°C



P8665/7

LECTRICAL CHARACTERISTICS

Test Conditions {unless otherwise stated):

Supply voltage 6.8V + 0.3V
Clock input AC coupled, self-biasing
Clock inhibit input ECL 11l compatible ~
Output ECL Il compatible
Tamb 0°C to +70°C
Supply voltage Vec = 0V Vgg = -6.8V
Clock input voltage 400mV to 1.2V (peak to peak)
Characteristics Value Units Conditions
Min. Typ. | Max.
Max. i/p frequency SP8665 1.0 GHz {400mV to 1.2V p-p
SP8667 1.2 GHz |600mV to 1.2V p-p
Min. i/p frequency 200 MHz |Sine wave input 400mV p-p
Min. i/p frequency 100 MHz ]Sine wave input 600mV p-p
Min. siew rate for square wave input 200 | V/usec
Clock i/p impedance 400 §2 | At low frequency
inhibit input reference level -1.3 Vv |At25°C compatible with
ECL 1l throughout the
temperature range.
Inhibit input pulldown resistor (internal) 6 kQ
Output pulldown resistor (internat) 3 k2
Power supply drain current 80 105 mA |At 25°C
-0-9v
~10) 430 . 7
S?;/S:S L EC‘LI'VN
5-8k|
GENERATOR 2-4k
Ve SAMPLING
e L _};""_(——_:‘ ;CZP:P 58V
DuTt
T o Fig. 4 SP8665 to ECL 10K
2-Tk

VEE

Fig. 3 Test circuit
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Semiconductors

@ Plessey SP8000 SERIES

1641 Kaiser Avenue, HIGH SPEED DIVIDERS

Irvine, CA. 92714

SP8670A&B

600MHz=-8

SP8670

The SP8670, SP8671 and SP8672 are fixed ratio —8
asynchronous ECL counters with a maximum operating
frequency of 600, 500 and 400 MHz respectively. The
operating temperature is specified By the final coding
letter: —55°C to +125°C (A’ grade), 0°C to +70°C (B’
grade). 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-

DC14
DG14

puts.

Fig. 1 Pin connections
FEATURES APPLICATIONS
B tow Power — Typically 260mW M Prescaling for UHF Synthesisers
M ECL Il & ECL IHl Output Compatibility B Instrumentation

@  Easy Operation From UHF Signal Source

Vee )

Fig. 2 Functional diagram
QUICK REFERENCE DATA

B Power Supplies Vee =0V
VEE = 5.2V £ 0.25V
B Input Amplitude range  400mV to 800mV p-p
B Output Voltage Swing  800mV typ. p-p
M Temp. Ranges: —55°C to +125°C ('A’ Grade)
0°C 10 +70°C ('B’ Grade)
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5P8670
:LECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Tamb = \ S
Supply Voltage ‘B’ grade: 0°C to 70°C;
Vee =0V

Vgg = —5.2V £ 0,25V
Qutput load = 500£2 tine in parallel with approx. 3pF

‘A’ grade: —55°C to +125°C;

Value
Characteristic Units Condition
Min. Typ. | Max.

Max. Toggle frequency SP8670 | 600 MHz
Min. Toggle frequency for correct
operation with a sinewave input 40 MHz Vin = 400 to 800mV p-p
Min. slew rate for square wave input
to guarantee correct operation to OHz 100 V/us
Input reference voltage 26 v
Output voltage swing (dynamic) 500 800 mV p-p
Output voltage (static)

High state —8.95 .615 v

Low state -1.83 -1.435 \%
Power supply drain current 45 60 mA

“oggle Frequency Test Circuit

. Ali leads are kept short to minimise stray capacitance
and inductance

. Resistors and capacitors are non-inductive UHF types.

. Device is tested ir a 14 lead Augat socket type No.
314-AGGA-R

T
001y
8 * . 001y
CrocK 2 fla—="-s0n
SP8670
. 5o OO
— 500
Kl
Vgg=-52v

Fig. 3 Toggle frequency test circuit

JPERATING NOTE

Normal UHF layout techniques should be used to ensure
atisfactory operation. If the positive supply is used as the
yarth connection, noise immunity is improved and the risk
»f damage due to inadvertently shorting the output emitter
ollowers to the negative rail is reduced.

The circuit is normatly capacitively coupled 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.

Vyes must be decoupled to RF earth by a capacitor in
the range 30pF to 1000pF. 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 100V/us or greater is necessary for
low frequency operation.

The outputs interface directly to ECL Il or to ECL 10K
with a potential divider (see Fig. 4).

" A typical application of the SP8670 would
pbe 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 woiuld normally be used in low power
ppplications.

ECL I COMPATIBLE
SP8670 O/P

ECL 10K COMPATIBLE

5.2V

Fig. 4 SP8670 to ECL 10K interface
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PHASE/ FREQ
COMPARATOR
Tret FILTER out
BUFFER
AMPLIFIER
SPBE9S SP8670
cMos XTI o Y
PROGRAMMBLE
DECADE
CMOS
PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop
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SP8670
ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vec — Veg!  8volts

Input voltage ViNac 2.5V p-p

Output source current lgyy¢ 10mA

Storage temperature range —55°C to +125°C
Operating junction temperature 150°C max.



Plessey
Semiconductors

1641 Kaiser Avenue,
Irvine,CA.92714

SP8675/7

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8675B&M 1.0GHz +8
SP8677B&IM 1.2GHz +8

The SP8675/7. are high speed counters for
peration 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
2 the signal source by a capacitor. The input signal
ath is completed by an input reference decoupling
apacitor which is connected to earth. If no signal is
resent at the clock input the device will self-oscillate.
f this is undesirable it may be prevented by connecting

15k Q 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 1l circuits using a common Vcc to the SP8675/7.
\ 6k Q pulidown resistor is included on the chip. The
aput should be left open circuit when not in use. The
iP8675/7 | outputs are compatible with standard
iCL 1l circuits. They may be used to drive ECL 10K by
he inclusion of two resistors as shown in Fig. 4.

‘EATURES

B Guaranteed Operation over Large

Temperature Range: ‘B’ Grade 0°C to
+70°C
‘M’ -Grade —40°C to
+85°C

Wide Input Dynamic Range

Self Biasing Clock Input

Clock Inhibit Input for Direct Gating

Capability

ABSOLUTE 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

DC13
Fig. 1 Pin connections
D Q| D i 9 orp
[} g
cLock
P
CLOCK
INHIBIT
/P REF B00mV
cLoc
L -
INHIBIT | [ ?’:;:
OuTPUT L__.——J 0.75v
A | sov
Fig. 2 Logic diagram and timing
09V
10 40
68k
GENERATOR vee
e o 20
4 il SRAUING
out SCOPE
500 17P
%ow 27k
VEE

Fig. 3 Test circuit

141




SP8675/7

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated )

Supply voltage
Clock input
Clock inhibit input
Output
Tamp ‘B’ grade

‘M’ grade
Supply voltage
Clock input voltage

6.8V 0.3V

AC coupled, self-biasing

ECL Il compatible
ECL Il compatible

0°C to +70°C (see note 1)
—40°C to +85°C (see note 1)

Vee = OV Vge = —6.8V

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
Mir: slew rate for square
wave input 200 V/psec
Clock i/p impedance 400 Q At low frequency
Inhibit input reference
level —-1.3 \ At 25°C compatible with
ECL 11l throughout the
temperature range
Inhibit input pulldown
resistor (internal) 6 kQ
Output pulidown resistor
(internal) 3 kQ
Power supply drain
current 70 95 mA at 25°C
NOTES

1. The SP8677M is tested at Tcase

= —40°C to +85°C. The SP8677M requires a suitable heatsink to be connected during operation.

SPB57S L7
ore

Fig. 4 SP8675 to ECL10K interface

DEVICE  SPACER

DOUBLE SIDED PC BOARD

THERMAL CONDUCTING PASTE OR EPOXY TO PC BOARD GROUND PLANE

Fig. 5 Heat sink for ‘M’ grade devices
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@ PLESSEY

SEMICONDUCTORS

1641 Kaiser Avenue, Irvine, CA 92714

SP8000 SERIES

UHF PROGRAMMABLE DIVIDERS

SP8680 A& B

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 +125°C
(A grade), -30°C to +70°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

600 MHz = 10/11
cE [
vt [
m2 [
Vee [
Veea [
rm! [
rm2Z [
[

state by applying a high level to the MS input. The set
command is asynchronous and overrides the clock input.
All inputs have internal -50K pull down resistors, so
that unused inputs may be left open circuit.

Two complementary ECL outputs are provided.
They are both capable of driving 502 lines. A T.T.L.

FEATURES
- D.C. to 600 MHz operation

L ECL and TTL compatible
L} D.C. or A.C. clock input

16]] cp

[1 Vger

] ms

1 VEE (TTUL)
] Vee

] aTTL

]
] o4

Fig. 1 — Pin Connections (Top View)

push pull output is also provided which may be powered
up separately from the counter using the Vg on pin 13.

L] Clock enable

L] Asynchronous master set

R M 1 OTT L Q1 Q2 Q3 Q4 (OTTLf
2K —L S e PO T
Q
M1 - 1 D 0y D Q3 D 04 0Q, t t :4 :
CP P —
w2 5 c 7] IR O o o o e
AM2 2K R SET SET SET SET 4 I e R v Tt "
} . ‘ L L H L
cp ——1 [ I
v 'Y H L L L
REFO REF
.:1/8/0“. CE oMS e e 1
. . N mMs | CE | M1 | M2 |RESPONSE
Fig. 2 — Logic Diagram Ty T T x pr=s
QUICK REFERENCE DATA O A T T
L] Supply voltage (VCC - VEE) L] Maximum input frequency t '; : : ::g
= 5.0V +0.5V 600 MHz SP8680B - DONT CARE
025 030 MiHz SPESSoA RN TR
L] Power consumption 400mW typ. Input amplitude (a.c. coupled) )
{no load) Fig. 3 — Count Sequence &

T.T.L. output 20mW typ.

350mV to 700mV.

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 Veg TO Ve

STATIC CHARACTERISTICS

[VCC (VCCA) - VEE] -0.5 to +7V

ECL Output Source Current
TTL Output Sink Current
Voltage Applied to TTL

Output High
Operating Ambient

Temperature
Storage Temperature

50mA
30mA

VEE to Voo

-55°C to +125°C
-65°C to +150°C

Characteristics Value Units Conditions
| Min Typ. Max
Guaranteed .
Input High Voltage VINH 4.1 4.4 \Y, VCC = +5.2V
Tamb = 25°C
Guaranteed .
Input Low Voltage V 3.35 37 \Y (See Note 2)
INL
Input High Current '|NH VCC = +5,2V
CP and MS inputs 400 A Tamb
M1 and M2 inputs 250 UA V|NH = 44V
Input Low Current IINL 0.5 uA VinL = 3:35V
E.C.L. Output Low Ve = 5.2V
Voltage Vg, 3.38 3.49 358 \ Tamb = 25°C
E.C.L. Output High Load 1002 to +3.2V
Voltage V 4,22 4.30 4.38 v (See Note 2)
OH
T.T.L. Output High VCC =Veea = 4,75V
Voltage Vg 2.7 33 \ lgp =-1mA
Tamb = 25°C
T.T.L. Output Low Vee = Veea = 475V
Voltage Vi 0.3 0.5 \ loL = 20mA
Tamb = 26°C
T.T.L. Output Short VCC = VCCA =55V
Circuit Current -80 -40 -20 mA VouT = ov
Pin 14=V g
M1, M2 Input Low VCC = VCCA = 5.5V
Current {using int. N = 0
2K pull up) -4.0 2.5 \ Pins 6, 7 = Voo
Power Supply Current 75 105 mA No Load
Pins 6, 7, 13 open
circuit
T.T.L. Output Stage 4 mA Mean, Output High
Supply Current and Low
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JYNAMIC CHARACTERISTICS

Characteristics Value Units Conditions
Min Typ. Max
Max. Count Frequency Voo = t5.2v
a.c. coupled input 350mV
peak to peak
SP8680B 600 MHz -30°C to +70°C
SP8680A 550 MHz -55°C to +125°C
Min. Frequency with Ve = 152V
sinewave clock input 10 MHz a.c. coupled input 600mV
peak to peak
Tamb = 25°C
Min. slew rate of
square wave clock v/ Vee = 5.2V
input 20 usec
Propagation Delay
CP to Q4 2.2 3.0 nsec Tamb = 25°C
Propagation Delay
MS to Q4 45 6.0 nsec Ouptut Load
Min Set Up Time M to CP 2.0 4.0 nsec 10012 to +3.2V
ECL Output Rise & Fall
Times 1.3 nsec
Propagation Delay
CP to QTTL 8 14 nsec Ve = +6.0V
TTL Output Rise Time 3 nsec Tamb = 25YC
TTL Output Fall Time 3 nsec

\otes:

. The SP8680 may be used in a positive earth system
with Voo = 0V and Vg = -4.75V to -56.5V.

The input threshold has a temperature coefficient of
0.8mV/°C. This may be used to calculate V|, and

o~

The output high level has a temperature coefficient
f 1.2mV/°C, whilst the output low level has a
oefficient of 0.2mV/°C.

120
0 N \
1000 25
o
800 +125 C'.‘\
INPUT =M\ +70[°C
AMPLITUDE 600k ~
(SINEWAVE L\ \\\
mV p-p) 400 P cr0
200 55 ¢C
[0} § !
0 200 400 600 800 1000
INPUT FREQUENCY (MHz)

Note:

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.

VINL values at the temperatunje extremes.

The E.C.L. outputs are capable of driving a 50Q
load to +3.2V over a limited temperature range of
0°C to 70°C. The output high level will be reduced
by typically 50mV.

+4.3V
’ +3.5V
A07uf| | +5.2V
MAA-E DN
S:1
5082
Strip
Clock I —
Input  L161514131211 9 e
)—l—l /_b—‘ S
%160
33 0.1u 200
3347 20 Y_ 200 200
. +35V  +4.3V QTTL
Monitor S:1
Attn:5:1

‘ig.4 Clock Input Frequency versus Amplitude (a.c. coupled)

Fig. 5 — Dynamic Test Circuit
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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,
ete.

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,

Vee
270

T.T.L. Pin 1 or 16
470
2K

VEe
T.T.L. INTERFACE CP & CE

Two E.C.L. compatible outputs are available (true
and inverse) both capable of driving a 1002 load (to
+3.2V) over the full temperature range. These outputs
have no internal pull down, so an external resistor to
VEg 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 V.

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 O — 1 edge of the Q4 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)

3)

4)

5)

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.

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.

Vee
Pin 6 or 7
T.T.L. T.T.L.
Pin 2
or 3

a) (Low Speed) b)
T.T.L. INTERFACE M1 & M2

H

The minimum division number of a “two modulus’
n/n + 1 when employed as a fully variable divider is
n{n-1). 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.

If the above two-modulus approach does not give a
satisfactory systems’ solution, then a four-modutus
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, CA.92714

SP8685

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8685 A&B

UHF PROGRAMMABLE DIVIDER 500MHz - 10/M

The SP8685 A &B are high speed programmabie—10/11
ounters operating at an input frequency of up t0)500 MHz
wer the temperature ranges -550C to +1250C|(’A’ grade),
OC to +700C (‘B’ grade).

The clock input is biased internally and is coupled to
Je signal source by a capacitor. The input signal path is
ompleted by an input reference decoupling capacitor
thich 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 1l outputs. They may be used to drive ECL
0K circuits by the,inclusion of two resistors as shown in
‘ig. 4.

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

Clock Q, Q, Q, Q,
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 S O T O S R
" vHl _HJ _H_ | _H_,

Table T Count sequence  Extra state

Div

PE; Ratio

1"
10
10
10

IrIrxITr
TITIrr

Table 2 Truth table for control inputs

. 16

<
&
a

|

oe

»
m

3
R

orP
CLoCK 1/P

INTERNALLY CONVERTOR -
D0 NOT USE

N e B e W e O v O e |

1P REF

| S g e g e s e o e g e

DG16

Vee

Fig. 1 Pin connections

Fig. 2 Logic diagram SP8685

FEATURES

M Full temperature range operation:

‘A’ grade -550C to +12560C

‘B’ grade 00C 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 voitage Voc — Vg 0V to +8V
input voitage, PE inputs 0V to Vge
Input voltage, CP input 2V peak-to-peak
Output current 20mA
Operating junction temperature +150°C

Storage temperature —55°C to +150°C
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SP8685

ELECTRICAL CHARACTERISTICS

PE inputs — ECL 10K compatible
Outputs — ECL |l compatible
Test conditions (unless otherwise stated)
Tamb ‘A’ gtade -560C ta +1250C
‘B’ grade 0°C to +70°C
Supply voltages: Vg = +5.2V $0.26V
Veg =0V
Clock input voltage: 400mV to 800mV (p-p)

Value -
isti nits Conditions

Characteristic in, Typ. Max. Uni
Max i/p frequency 500 MHz Vee = +6.2V
Min i/p frequency 40 Sinewave Input
Min. stow rate for square wave input 100 V/us
Propogation delay
{clock i/p to device o/p) 4 ns
PE input reference level +3.9 \ Vee = +6.2V, 25°C
Power supply drain current 45 60 mA Ve = +5.2V, 25°C
PE input pulldown
Resistors, 4.3 KQ
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q

{Yec-oov)
20 430
01y
GENERATOR 3% ,,J,?T- 3
VYee
1 15) 16} 0y
12 450
e | o ——
. ot L oW ane
g:gP:AO (12 SAMPLING }_G-ii_(::
1 ,I n

Fig. 3 Test circuit

APPLICATION NOTES

ECL 10k /P

Vee

Fig. 4 SP8685 output — ECL 10K i/p and ECLII {or ECL 10K
o/ps unioaded} — ECL 10K i/p

[ Ve (+5V)

Q. 2NS771 OR BCY 74
= 10 TTL
)
SP868S

5 e
.
Imere
NS
It
T

l Veg OV

Fig. 5 TTL o/p — SP8685 PE i/fp; SL8685 o/p—TTL ifp.
(Total delay from SP8685 clock i/p to Schottky gate
148 op- 15ns, typ.)

At an input frequency of 500 MHz the control toop
delay time (SP8685 o/p to PE i/p) is approximately 16 ns.
This will be a severe problem if TTL is used in the control
loop.

"
2 [_ o Q
1 1
SPB68S ERRCIELE 3 21013t & % ECL 10k
CEV CE2
47 l 3] l 3]

5 15k 15k

f[—————————ooIF

CONTROL 1P
L o q

Vee

Fig. 6 gg:’ide-by-maz. Control loop delay time approximately
5. B

ONTROL (/P

-

SP8685 »

L7 * ECL1 SP103C

EE

Fig. 7 Divide-by-20/21. Control foop delay time approximately
30ns using SP1034.



Plessey
Semiconductors
1641 Kaiser Avenue,

Irvine, CA.92714

SP8690

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8690 A &B 200 MH: - 101

AC COUPLED VHF, LOW POWER, PROGRAMMABLE DIVIDERS

The SP8690 A&B are divider circuits that can be logic-
illy programmed to divide by either 10 or 11.

The device is available over three temperature ranges :
A’ grade is —565 'C to +125 C and the ‘B’ gradeis0 C
o +70°C.

The clock inputs can be either single or differentially
iriven and must be AC-coupled to the signal source. if
single driven then the unused input must be decoupled
o the earth plane. The device will self-oscillate if no
nput is present; to prevent this, a 68kQ resistor
should be connected from pin 1 or 16 to OV. This will
educe the sensitivity of the device by approximately
100mV p-p. —_—

The division ratio is controlled by two PE inputs
which are ECL Il and ECL 10K compatible throughout
he temperature range. The device will divide by ten
wvhen either input is high and by eleven when both
nputs are low. These inputs may be interfaced to TTL
ind CMOS by the inclusion of 2 resistors, as shown
n Fig. 3. There is a free collector, saturating output
stage for interfacing with either TTL or CMOS,

cLock 1 O D clock 17p
(Bl [ nic
Pe2(] b ve
nic {] niC
Ve v,
ne g TIL/CMOS 0/P
s b nie
ortan P o &0 DC16
DG16

Fig.1 Pin connections

FEATURES

B Full Temperature Range Operation
‘A’ Grade —55°C to +125°C
‘B" Grade 0°C to +70°C

ogether with true and inverse outputs with ECL 1 B Toggle Frequency in Excess of 200MHz
sompatible levels. These may be interfaced to ECL 10K B Power Dissipation 70mW Typical
15 shown in Fig. 4. L
The device may be used as a fixed --10 by connec- B ECL Cpmpatlblllty on All Inputs
ing Q4 to one PE input. ] Capacitively Coupled Clock Input for
_lfthe 0 — 1 transition of Q4 (or the 1 ~ O transition of Synthesiser and Counter Applications
24) is used to clock the next stage then this will give B True and Inverse Outputs Available with
he maximum loop delay for control, i.e. 10 clock ECL Compatibilit
seriods minus the internal delays. p ) Y .
B Output Available for Driving TTL or CMOS
Count sequence
0] 02 03 0‘
o, @ O, " L H H H
o0, L L H H
L L L H
= Hl L [L[H
" H|H|L]|H
L H H L
— _ L L H L
Division ratio L L L L
/P |11 ]10] 10] 10 H L L L
PET(L | nH| L] H HiHIE L
PE2 | L L H H 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’ grade 0°C to +70°C
Supply voltage VcC = +5V +0.25V
VEE = OV
Clock I/P voltage 400mV to 800mV 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
1/P for correct operation 40 V/us
PE input levels
VINH +4.1 +4.5 V  |Vcc=+5V
VINL 0.0 +3.5 V | Tamb=+256°C (note 1)
Q4 & O output voltage levels Tamb=+25°C (note 2)
VoH 415 V| lout (external) = OmA
VoL +35 V | (Thereis internal circuitry equivalent to
a 3.8kQ pulldown resistor on each
output)
TTL/CMOS output voltage
levels
VoL +0.4 V | Sink current 3.2mA on
VOoH see TTL output
note 3
input pulldown resistors between|
input pins 2 & 3 and —ve rail 10 kQ
Power supply drain current 14 19 mA |Vce=+5V; Tamb=25°C
Impedance of clock I/P 1.6 kQ lin=0Hz
Clock to TTL output delay
(O/P —ve going) : 22 ns |8mA sink current

Clock to TTL output delay
(O/P —ve going)

Clock to ECL output delay
Set up time

Release time

ns |TTL output
ns
ns |See note 4
ns |[See note 5

SN O

NOTES __

1 The PE reference voltage level is compatible with ECL I and ECL 10k over the specified temperature range.

2 The Q4 and Q4 output levels are compatible with ECL Il and ECL 10k over the specified temperature range.

3. The TTL/CMOS output has a free collector, and the high state output voltage witl depend on the supply that the collector load is
taken to. This should not exceed +12V.

4. 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 10 mode 1s forced by that clock pulse.

5. Release time 15 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.

+5V
o 3;';:2,1 P60 Ll ECL 10k
QT e
3k
ov
Fig.3 TTL/CMOS interface Fig.4 ECL 10K output interface
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15

CLOCK
1P

33 SP8690

23 |12

1P
MONITOR 22 Jon

Vg OV)
n

Fig.5 Test circuit for dynamic measurements

SP8690

ABSOLUTE MAXIMUM RATINGS

Supply voltagelVcc—Veel v8
Input voltage Vind.c. Not greater than the

. supply voltage in use
Output current lout (Q4 & Q4) 10mA
Maximum junction temperature 150°C
Storage temperature range —55°Cto 4150°C
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@ PLESSEY

SEMICONDUCTORS

1641 Kaiser Avenue, Irvine, CA 92714

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8691 A &B

200 MHz = 8/9

The SP8681 A & B 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 -55°C to +126°C and the ‘B’ variant is 0°C
to +70°C.

The clock inputs can be either single or differenti-
ally driven and must be a.c. coupled to the signal source.
I 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 pin 1 or 16 to OV. This will reduce the
sensitivity of the device by approximately 100mV p-p.

The division ratio is controlled by two PE inputs
which are ECL I1l, 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 Il compatible levels. These may be
interfaced to ECL 10k as shown in Fig. 4.

The device may be used as a fixed +8 by connecting
04 to one PE input.

If the 0 - 1 transition of Q4 or the 1 - 0
transition of Q4 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.

cock 17 D cueck e

ee1 (] bine
pE2(] b e
e 1
Vee P Ve
nie g D r1ucmos ore
ne g b sic

D o7F a0 DC16
DG16

oriau g

Fig. 1 Pin Connections

FEATURES

Fult temperature range operation

‘A’ variant -556°C to +125°C
‘B’ variant 0°C to +70°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
True and inverse outputs available with ECL compatibility
Output -available for driving TTL or CMOS

& 1

PE1 1

-CLOCK 1/P
PE2 CLOCK I/P

THE D TYPE FLIP-FLOPS
CLOCK ON 0 - 1t TRANSITIONS

COUNT SEQUENCE [} pryisioN RATIO
0y Q; Q3 Q
98838
H L L H
Q, H H L H PET LHLH
L HHH
L L H H PEZ LLHH
<7} H L L L
H H L L
L H H L
L L H L
L Lt L H <«Extra state

Fig. 2 LOGIC DIAGRAM (+VE LOGIC)

152



ABSOLUTE MAXIMUM RATINGS

Supply voltage Voo — Veg :4%

Input voltage VIN d.c.

Not greater than the

supply voltage in use

:LECTRICAL CHARACTERISTICS
‘est Conditions {unless otherwise stated)
T ‘A’ variant -56°C to +125°C

amb
‘B’ variant 0°C to +70°C

Output current Iout(04 & 04) 10mA

150°C
-65°C to +150°C

Maximum junction temperature

Storage temperature range

Supply voltage VCC = +5V + 0.25V

Veg = Oy

400mV to 800mV peak to peak
(Clock 1/P decoupled to Ov)

Clock I/P voltage

Characteristics i VTaJ:e Vox Units Conditions
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/us
PE input levels
ViMH +4.1 +4.6 volts Ve = 5V o
VinL 0.0 +3.56 volts Tamb = +25°C (note 1)
Q4 & Q4 output
voltage levels Tomb = +25°C (note 2)
VoH 4.15 volts Tout (external}) = OmA
VoL +3.5 volts (There is internal
circuitry equivalent to a
3.8k ohms pulldown resistor
on each output.)
TTL/CMOS output
voltage levels
VoL see +0.4 volts Sink current 3.2mA on
VOH note 3 TTL output.
Input pulldown resistors
between input pins 2 & 3
and -ve rail 10 k ohms
Power supply drain
current 14 mA Vee = 6V
= 0
Tamb = +25°C
Impedance of clock i/p 1.6 k ohms FIN = OHz
{0TE 1 NOTE 3

The PE reference voltage level is compatible with
ZCL 1l and 10k over the specified temperature range.
JOTE 2

The 04 and 04 output levels are compatible with
ICL Il and 10k over the specified temperature range.

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.
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Fig.3 TTL/CMQOS interface

SPB6%0 ECL 10k
Q8 ue

ov

g lesvi
(M

CLOCK 15
i
13 SP 8691
1
» 213 |2
1P
MONITOR 22 o0

Ve (OV)

+—
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Fig.4 ECL 10K ouu}ut interface

Fig.5 Test circuit for dynami¢c measurements



Plessey

w Semiconductors
1641 Kaiser Avenue,
Irvine,CA. 92714

SP8695

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8695 A & B 200 MHz = 10/n

DC COUPLED VHF, LOW POWER, PROGRAMMABLE DIVIDERS

The SP8695 A&B are divider circuits that can be 109i-
ally programined to divide by either 10 or 11.
The device is available over two temperature ranges,
N graé‘le is —55 'C to +125 C, the ‘B’ grade is 0' C to
70 C.
The clock inputs are ECL 1l, Il & 10K compatible
iroughout the temperature range (see note 1).
The division ratio is controlled by two PE inputs
hich are ECL 11l and ECL 10K compatible throughout
e 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
vd 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,
gether with true and inverse outputs with ECL 1}
ympatible levels. These may be interfaced to ECL 10K
; shown in Fig. 4.
The_device may be used as a fixed : 10 by connec-
ag 04 to one input.
If the 0 — 1 transition of Q4 (or the 1 — O transition of
%) is used to clock the next stage then this will give
e maximum loop delay for control, i.e. 10 clock
ariods minus the internal delays.

cLock e b clock 1
aans hnie
3] h nie
e b ne
Voo P Vee
e g D 11u/emos orp
we g h nie

orrion) P o7 @0

DC16 DG16

Fig.1 Pin connections

FEATURES

B Full Temperature Range Operation

‘A’ Grade —55°C to +125°C

‘B’ Grade 0°C 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 Avaitable for Driving TTL or CMOS

Division ratio

/P 11|10 10 | 10

PET|{L | H| L |H
PE2|L | L| H|H

Count sequence
Q) (02 (03 Q4
3

e 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 +1256°C
‘B’ grade 0°C to +70°C
Supply voltage VCC = +5V =0.25V

VEE = OV
Value
Characteristics Units Conditions
Min. | Typ. Max.
Max. toggle frequency 200 MHz
Min. freq. with sine wave clock
input 1 MHz
Min. slew rate of square wave
I/P for correct operation 3 V/us
Clock I/P voltage levels
VINH +4.0 42" \ Vref=+3.8V
— VinL —34" +3.6 V | at Tamb=25°C (note 1)
PE input levels -
VINH +4.1 +4.5 V. { Tamb=+25°C (note 2)
VINL 0.0 +3.5 \"
Q4 & Q4 output voltage levels Tamb=+425°C (note 3)
VoH +4.15 V  |lout (external)=0mA
Vo +35 V [ (Thereis internal circuitry equivalent to

1 3.8kQ pulldown resistor on each output)
TTL/CMOS output voltage levels
VoL +0.4 V | Sink current 3.2mA on TTL output
VoH see
note 4
Input pulldown resistors between
inputpins1,2,3 & 16and

—ve rail 10 kQ
Power supply drain current 16 21 mA |Vcc=+45V; Tamb=+25"C.
Clock to TTL output delay
(O/P --ve going) 22 ns | 8mA sink current

Clock to TTL output delay

(O/P —ve going) 8 ns | TTL output
Clock to ECL output delay 6 ns
Set up time 2 ns |See note 5
Release time 4 ns | See note 6
NOTES
1. This reference level of - 3.8V will enable the clock inputs to be driven from ECL 11, I/l & 10K when their outputs are sinking 3mA
The input reference voltage 1s compatible with ECL 11, i1l and 10k over the specified temperature range.

2. The PE reference voltage level is compatible with ECL 11 and 10k over the specified temperature range.

3. The Qi1 and Q4 output levels are compatibie with ECL H and ECL 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 cottector load is
taken to. This should not exceed - 12V.

5. Set up ume 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 <~ 10 mode is forced by that clock pulse.

6.  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 himits only.

SPB5YS 3 £CL 10k
o T ue
3k
ov
Fig.3 TTL/CMOS interface Fig.4 ECL 10K output interface
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\BSOLUTE MAXIMUM RATINGS

Supply voltage Vcc—VEE
Input voltage VINd.c.

Output current lout (Q4 & Q4)
Maximum junction temperature
Storage temperature range

V8

Not greater than the
supply voltage in use
10mA

150 C

—55 Cto +150-C

SP8695

Vel VI

LB
75
100

CLOCK __.
10n

Vi
MONITOR 76
75

750

5

=

0w

38V g

SP 85695

ae| 450

Hﬁ

,7%

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

SP 8720 A&B

UHF PROGRAMMABLE DIVIDER 300 MHz+-3/4

The SP8720 A&B are high speed programmaple
+3/4 counters operating at an input frequency of up to
300MHz over the temperature ranges —55°C to
+125°C, 0°C to +70°C.

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

The division ratio is controlled by two PE inputs. The
counter will divide by 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 temperature characteristics.
Both inputs have nominal 4.3kQ internal pulldown
resistors.

The true and inverse outputs are compatible with
standard ECL Il 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 prescaler
the inverse output (Q2) should be connected to a PE
input.

FEATURES

M Full temperature range operation :
‘A’ Grade —55°C to+125°C
‘B’ Grade 0°C to + 70°C
W Self Biasing CP Input
M Wide Input Dynamic Range
W Control Inputs ECL 10K - Compatible
M Low Propagation Delay
W True and Inverse Outputs Available

ABSOLUTE MAXIMUM RATINGS
Power supply voltage | Vcc - Vee | OV to +8V

Input voltage, PE inputs 0V to Vce

Input voltage, CP input 2V peak-to-peak
Output current 20mA

Operating junction temperature +150°C

Storage temperature —55°C to + 150°C
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cock i/p [

P8 (]2 15fJNC
(=4 wfyne
ne e BES 4 L0
Vee [Js 12[] Vee
Ne[]s 11JJ NC (00 NOT CONNECT)

0/p(a) [§8

Fig. 1 Pin connections (top view)

CLOCK /P O

Fig. 2 Logic diagram SP8720

Clock

Pulse | @ | Q2

1 L H

2 L L

3 Hol L

4 ‘H_ | __H<q1—Extra State
Table 1 Count sequence

PE. BES Div
PE: PE2 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 Il compatible

Test conditions (unless otherwise stated)
Tamb ‘A" Grade: —55°C to +125°C
‘B’ Grade: 0°C to + 70°C
Supply voltages: \\7:(: =v+ 6.2V +0.25V

£=0
Clock input voltage : 400mV to 800mV (p-p)

Value
Characteristic Min. Typ. |Max.| Units Conditions
Max. i/p frequency 300 MHz | Vec= + 5.2V
Min.i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
(clock i/p to device o/p) 4 ns
PE input reference level + 3.9 v Vee = + 5.2V, 25°C
Power supply drain current 40 55 mA Vee = + 5.2V, 25°C
PE input pull down
resistors 4.3 kQ
Clock i/p impedance
(i/p to i/p ref. low frequency) 400 Q
Nec™ 09V
Ab— l 20 EL!O
01y
GENERATOR 434 ,,J"?r 3%
0
l_‘l:_w‘_‘SAMPLING
o s?(gﬁr
6dB PAD TO SAMPLING |_::
SCOPE 1/P
Fig. 3 Test circuit
\PPLICATION NOTES
When operating the SP8720 in a synthesiser loop at ore
00MHz, the delay time through the programmable di-
ider controlling the SP8720 is approximately 5.5ns, “
nd will require ECL. ECL 10k /P
The simple passive interface from the output of the .
P8720 into ECL 10K logic is defined in Fig. 4._
If TTL is required, the input interface to the PE pins, Vee
nd the output of the SP8720 into TTL, is shown in
ig.5. Fig. 4
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SP8720

e+ 5V
680
0, NSTORSCY7H
15K Qﬁ 10
FROM SP8720 L e
m INgIL
g
ot
A
INSIL
14
910 %0
Veg OV
Fig. 5
o/P
L CONTROL 1/P
8 D Q I o [
1 1 1
SP8720 7 03w FREIRY * ECL 10K
CE1 CE2
I o7 o7
1-5k 15k 1-5k
Vee

Fig. 6 Divide by 6/8 Control loop delay time approximately 20ns at 300MHz I/P frequency
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Plessey
Semiconductors

1641 Kaiser Avenue,
Irvine, CA. 92714

SP8725

SP8000 SERIES

HIGH-SPEED DIVIDERS

SP 8725 A&B

UHF PROGRAMMABLEDIVIDER 300MHz : 3/4

In frequency synthesis it is desirable to start pro-
jrammable division at as high a frequency as possible,
ecause this raises the comparison frequency and so
mproves the averall 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 300MHz. The design of
ery fast fully programmable dividers is therefore greatly
implified by the use of these devices and makes them
articularly useful in frequency synthesisers operating
1 the UHF band.

All inputs and outputs are ECL-compatible through-
wut the temperature range: the clock inputs and
rrogramming inputs areECL10K-compatible while the
wo complementary outputs are ECLII-compatible to
aduce power consumption in the output stage. ECL
OK output compatibility can be achieved 'very simply,
iowever (see Operating Notes). _

The division ratio is controlled by two 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
iominal 4.3k 0 pulldown resistors to Vee (negative
ail).

EATURFS

Military and Industrial Variants

300 MHz Toggle Frequency

Low Power Consumption

ECL Compatibility on All t/Ps and O/Ps
Low Propagation Delay

True and Inverse Outputs

\WUICK REFERENCE DATA

I Temperature Ranges:

‘A’ Grade—55°C to + 125°C

‘B’ Grade 0°C to + 70°C
I Supply Voltage | Vcc - Vee | 5.2V
Power Consumption 260mW Typ.
1 Propagation Delay 3ns Typ.

cock 1/p (1 tef}cLock 1/p

DC16 DG16

NOTE: UNUSED PINS (EXCEPT8 AND 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 1S
INTERNALLY CONNECTED AND MUST ALWAYS BE
LEFT OPEN-CIRCUIT.

Fig. 1 Pin connections (top)

cLock 1P {

Fig. 2 Logic diagram (positive logic)

ABSOLUTE MAXIMUM RATINGS

Supply voltage |Vcc — Veg] 8V

Input voltage Vin (d.c.) Not greater than the
supply voltage in use.
20mA.

+150°C

—55°C to +175°C

Output current |out
Max. junction temperature
Storage temperature range
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SP8725
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: “A’ Grade —55°C to +125°C
‘B’ Grade 0°C to +70°C
Supply coltage (see note 1) : Vcc = OV

Veg = —56.2V
Static Characteristics
Value
Charactistic Min Typ. Max. Units Conditions
Clock and PE input voltage
levels
VINH —1.10 —0.81 \ Tamb = +25°C,
VINL —1.85 —1.50 A see note
Input pulldown resistance, between
pins 1, 2, 3 and 16 and Vet
(pin 12) 43 ko
Output voltage levels
VoH —0.85 v Tamb = +25°C,
Vor —1.50 V. see note 3.
lout (external) = OmA
(There is an internal
circuit equivalent to
a 2k Q pulldown resistor on
each output)
Power supply drain current 45 60 mA
NOTES

1.

2.
3.

The devices are specified for operation with the power supplies of Vcc = OV and Vg = —5.2V + 0.25V. which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Vcc = +5V + 0.25V and Ve =0V.

The input reference voltage has the same temperature coefficient as ECL Ill and ECL 10K.

The output voltage levels have the same temperature coefficients as ECL I output levels.

Dynamic Characteristics

Value
Characteristic Min. Typ. Max. Units Conditions
Clock input voltage levels
VINH —1.10 —0.90 Vv Tamb = +25°C,
VINL —1.70 —1.50 \ 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/us
Propagation delay

(clock input to device output) 3 ns
Set-up time 15 ns See note 5
Release time 15 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 ECL !l
and ECL 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.

6.  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
aperate in the UHF band and therefore PCB layouts
should comply with normal UHF rules, e.g. non-induc-
live resistors and capacitors should be used, power
supply rails decoupled, etc.

All clock and control inputs are compatible with
ECL 11l and ECL 10K throughout the temperature
-ange. However, it is often desirable to capacitively-
couple 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
osrogrammable 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

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 Q2 and Q2 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 approxi-
mately 10ns. At an input frequency of | 200MHz 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.

CONDITIONS FE) LOW

|
{1
1
CLOCK TO —wi  tom-
o DELaY 4

Fig. 3 Set-up timing diagram

CONDITIONS PE | LOW

50%,
CLOCK 17P \

i

1

|

PEZ 50%/a I il

[
RELEASE =4 b=

)

1

TIME
% 50%
i

I
i

CLOCK 100UTPUT
= DELAY

f
I
1
I
'
.
T
I
:
i
I

+

! |

1 -

Fig. 4 Release timing diagram

Clock

Pulse Qs Q2

1 L H

2 L L

3 H | L

4 CH_ [ _Hl€t—Extra State

Table 1 Count sequence

icc 1oV)
750 I

03
s I qﬁ
i 50
PE2
INLILB
~20Q!
=13V
-0y
~750 1
| 234 &3k
430
I . Vegl-52V)

Fig. 5 Test circuit for dynamic measurements

Py e Div
PEq 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 Q2 or the H-L
transition from Q2 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 ECL
Il levels when there is no external load. They can be
made compatible with ECL |Il and ECL 10K with a
simple potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatible
with ECL 11l and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL I and ECL 10K outputs at low
current levels to ECL (Il and ECL 10K inputs.

FrOM ISk Qﬂ

Vee

CLOCK

VeE

Q. INSTHY

T0 TTL

m ¥ N9,

©2 oo

NSIL
ta

240

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8725
device and TTL operating from the same supply rails})

Fig 6. Recommended input bias configuration for capacitive
coupling to a continuous 50 Q signal source
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SP8735

b SP 8000 SERIES

1641 Kaiser Avenue, HIGH SPEED DIVIDERS
Irvine,CA. 92714

SP8735B

=8 AT 600MHz WITH BINARY OUTPUTS

The SP8735B is a divide-by-eight circuits
wvith binary outputs for operation from DC up aus oscourons (I
to specified input frequencies of 600 MHz and
500 MHz respectlvely overg guaranteed temp-
arature range of 0°C to +70°C

“<f} CLOCK INHIBIT I P (ECL  CO’APATIBLE

RESET (TTL - COMPATIBLE) []3 R CLOCK INPUT

This device, optimised for coum_er applications in ve 3y we

ystems using both ECL and TTL, are intended to be NEGATIVE SUPPLY {-5.2v) )5 <2Jy POSITIVE SUPPLY (v,
perated between OV and —5.2V power rails and to we (s TTL CARRY 0 P
iterface with TTL operating between OV and +5V. S — "

he binary outputs and one of two carry outputs are
TL-compatible, while the second carry output is ECL- ! ) CATRY O EcL - CoupameLe
ompatible. The clock input, which is normally capaci- DC16 DG16
vely coupled to the signal source, is gated by an ECL Fig.1 Pinconnections (viewed from top)

I/ECL 10K compatible input. The TTL-compatible reset
srces the 0000 state regardiess of the state of the other
puts. -3

‘EATURES

Direct Gating Capability at up to 600 MHz
TTL Compatible Binary Outputs

TTL and ECL Compatible Carry Outputs
Power Consumption Less Than 450mW
Wide Dynamic Input Range

NN

\PPLICATIONS
] Counters Fig.2 SP8735 logic diagram
| Timers EC:”C'AM ECL 1 COMPATIBLE
B Synthesisers o
ECL Il OR 10k COMPATIBLE
15k
WUICK REFERENCE DATA .
vgE = -5 2V
B Power Supplies: Ve OV Fig.3 ECL Il to ECL 10K interface

Vee—5.2V +0.25V

B Range of Clock Input Amplitude : 400 — 800 — -
mV p-p oo D
B Operating Temperature Range : -
0°Ct070°C g
B Frequency Range with Sinusoidal |/P:40— i
600MHz. # FOR A AND B OUTPUTS Rz 90,
B Frequency Range with Square Wave |/P: o RESRARGRT
DC to 600MHz 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 0°C to +70°C
Power Supplies Vcc oV
VEe —b.2V +0.25V
Value
Characteristic Conditions
Min. | Typ. | Max. |Units
Clock input (pin 14)
Max. input frequency
SP8735B 600 MHz | Inputvoltage 400—-800mV p-p
Min. input frequency with
sinusoidal I/P 40 | MHz
Min. slew rate of square wave for
correct operation down to DC 100 | V/ps
Clock inhibit input (pin 16)
High level (inhibit) —0.960 Vv Tamb = +26°C (see note 1)
Low level —1.650| V
Edge speed for correct operation at
max. clock I/P frequency 25 ns 10% to 90%
Reset input (pin 3)
High level (reset) See note 2 See note 2
Low level +0.4 \
Reset ON time L 100 ns
TTL outputs A & B (pins 2 & 7)
Qutput high level +24 \ 10k Q resistorand 3 TTL gate
Output low level +0.4 \ from O/P to 6V rail (see note 3)
TTL carry output (pin 11)
Output high level +2.4 \ 5k Qresistorand 3 TTL gates
from O/P to +5V rail
Output low level +0.4 Vv
ECL carry output (pin 9)
Output high level —0.975 \Y Tamb = +256°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 ECL il and ECL 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 case TTL VOH of +2.4V. Resetting
should be done by connecting a 1.8k Q resistor from the output of the driving TTL gate and only fanning out to the reset input of
the SP800O0 series devices.

3. These outputs are current sources which can be readily made TTL compatible voltages by connecting them to -5V via 10k Q re-
sistors (see Fig. 4).

4.  The ECL carry output is compatible with ECL Il throughout the temperature range but can be made compatible with ECL 11| using
the simple interface shown in Fig. 3.

100nsMIN
RESET 1P
30k [ |1.8k] [Y]Wk 1% ﬂ"ﬂl !
RESET CLOCK INHIBIT
m A —
GATE ¢—B
$— CARRY
_[3_09 cLock [] 55 F 55 F) &5 P 5 £ 8 1) & £ o [ )
|51
cLocK T oIPA
T Wy T /1 T e T e T
il SPE73s
ECL. orB
o 1 1 — 1
|20
(EL_OEK 1 TTLCARRY,
=0 L 1) | S L
ewesey__ [ L I
Fig.5 Typical operating diagram Fig.6 Output waveforms
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OPERATING NOTES

The device is intended to be used with TTLand ECL
n a counting system — the £CL and the decade counter
>eing connected between voltage rails of OV and —5.2V
ind the TTL between voitage rails of OV and +5V.
>rovided that this is done ECL and TTL compatibility is
ichieved. (See Figs. 4and 5)

The clock is normally capacitively coupled to the
signal source: a 1000 pF UHF capacitor should be
adequate. For low frequency operation, the 1000
>F capacitor should be connected in parallel with a
righer value capacitor. The bias decoupling (pin 1)
should be connected to earth via a capacitor — prefer-
ibly a chip type, but in any case a low inductance type
;uitable for UHF applications. The devices normally
1ave an input amplitude operating range far greater than
he specified 400 to 800 mV p — p. However, if the de-
soupling capacitor is not of a UHF type, oritisconnected
0 an earth point that has a significant impedance be-
ween the capacitor and the V¢ 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 still maintaining the specified input
sensitivity) by connecting a 30Qresistor between the
clock input and the positive supply and a 620 Qresistor
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 100V/
ps. 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 10kQ 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.

]

"

il I
g

o

1

S —

y 10k
GATE 4 Le
—C l 680
ov
680)

CLOCK WP
fl— c 1} i« sPe73s | <7

o}
E

CEEECK E 5
CARRY

sPI013t 3 1" spioizs | o
© © M (0=1)

131710

16
EcL I
DEVICE

-52v

680

Fig.7 600MHz + 32 with reset and inhibit

167



1641 Kaiser Avenue,
Irvine, CA.92714

SP87¢

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8740.A & B

AC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz - 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 —56°C. to +125°C,
0°C to +70°C.

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

The division ratio is controlled by two PE inputs. The
counter will divide by 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 4.3k§2 internal pulldown resistors.

The true and inverse outputs are compatibie with
standard ECL |l 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
Puise

I,'rr-r-z: o

ONDHWN -
—
I TIrre—

J=—Extra state

Table 1 Count sequence

e 7
L L 6
H L 5
L H 5
H H 5

Table 2 Truth table for control inputs
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Clock ifp
PEi
Fe2

N

NC tdo not connect)
NC NC

ofpi0y) alp tQ3)

DC16 DG16

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

Fig. 2 Logic diagram SP8740
FEATURES

B Full Temperature Range Operation

‘A’ Grade —55°C to +125°C
‘B Grade 0°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



5P8740

ABSOLUTE MAXIMUM RATINGS

0V to +8V
0V to V¢

Power supply voltage Vcc — VeE
Input voltage, PE inputs
Input voltage, CP input

Qutput current 20mA
Operating junction temperature +150°C
—55°C to +150°C

Storage temperature

ILECTRICAL CHARACTERISTICS

PE inputs — ECL 10K compatible
Outputs — ECL || compatible

Test conditions (unless otherwise stated)

2V peak-to-peak

Tamb : ‘A’ grade —56°C to +125°C
‘B'grade 0'Cto +70°C
Supply voltages: Vg = +5.2V £0.25V
VEE =0V
Clock input voltage: 400mV to 800mV (p-p)
Characteristic Value Units Conditions
Min. Typ. Max.
Max i/p frequency 300 MHz Vee = 5.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
(clock i/p to device o/p) 4 ns
PE input reference level +3.9 v Ve = +5.2V, 25°C
Power supply drain current 45 60 mA | V.. =+5.2V,25°C
PE input pulidown
Resistors 4.3 KQ
Clock i/p impedance
{i/p to i/p ref low frequency) 400 Q

—

1

GENERATOR « hé
n 2

Y

16}

==

6B PAD 10, SAMPLING
SCOPE 1/P

o L,
\

Fig. 3 Test circuit




SP874(C

The simple passive interface from the output of the
SP8740 into ECL 10K logic is defined in Fig. 4.

H TTL is required, the input interface to the PE pins

When operating the SP8740 in a synthesiser loop at and the output of the SP8740 into TTL, is shown in Fig. 5
300MHz, the delay time through the programmable divider
controlling the SP8740 is approximately 13ns. As we

APPLICATION NOTES

believe that this delay would be a severe problem with TTL, Voe#5¥)
we strongly recommend the use of ECL.
680
Q. 2NS771 OR BCY 71
ore FROM - SPB740
m NgIC TP
NE
et
b ] e
ECL 10k 1/P |Nl§/I‘L
i<
15k
10 %0
VeE
¥ ov
Fig. 4 £€
Fig. 5
o/P
r CONTROL I/P
8 L ) Q o of |
:
SPa740 7 0w 71013 - * ECL 10k
CEt CE2
7 L7 L7
15k 15k 1-5k
Vee

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

1641 Kaiser Avenue,
[rvine, CA. 92714

SP8741

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8741A &B

AC COUPLED UHF PROGRAMMABLE DIVIDERS 300 MHz - 6/7

The SP8741 A’ B & M are high speed programmable
+6/7 counters operating at an input frequency of up to
300 MHz over the temperature ranges —55°C to +125°C,
0°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
sompleted by an input reference decoupling capacitor
vhich is connected to earth.

The division ratio is controlled by two PE inputs. The
sounter will divide by 6 when either input is in the high
itate, and by 7 ‘when both inputs are in the low state.
These inputs are compatible with standard ECL 10K inputs
ind have the same temperature characteristics. Both inputs
yave nominal 4.3k internal pulldown resistors.

The true and inverse outputs are compatible with
itandard ECL I outputs. They may be used to drive ECL
10K circuits by the inclusion of two resistors as shown in
Sig. 4.

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

Clock
Pulse | @1 | Q2 | Qs
1 L H | H
2 L L H
3 H L H
4 L H L
5 L L L
6 jH | L [L_
7 LH_|_H H _j<f—Extra state

Table 1 Count sequence

PE, L;E’ R[::o
L L 7
H L 6
L H 6
H H 6

Table 2 Truth table for control inputs

Clock ifp 1P REF
3

PEZ

NC tdo not connect}

NC

olp (Q3) o (@)

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE
CONNECTED TO Vee: THIS WILL REDUCE CLOCK

BREAKTHROUGH ON THE OUTPUTS.  pC16 DG16
Fig. 1 Pin connections
03 © 03
——O 03
CP

Fig. 2 Logic diagram
FEATURES

M Full Temperature Range Operation
‘A’ Grade —55°C to +1256°C
‘B’ Grade 0°C to +70°C

Self Biasing CP Input

Wide Input Dynamic Range

Control Inputs ECL 10K — Compatible

Low Probagation Delay

True and Inverse Qutputs Available

ABSOLUTE MAXIMUM RATINGS

Power supply voltage] Vce — Ve 5' 0V o0 +8V

Input voitage, PE inputs 0V to Ve

Input voitage, CP input 2V peak-to-peak

Output current 20mA

Operating junction temperature +150°C

Storage temperature ~55°C to +150°C
m



SP8741
ELECTRICAL CHARACTERISTICS

PE inputs — ECL 10K compatible
Qutputs — ECL |l compatible

Test conditions (unless otherwise stated)
Tamb ‘A’ grade —55°C to +125°C
‘B'grade  0°C to +70°C
Supply voltages: Vgg = +5.2V $0.25V
VE E™ ov
Clock input voltage: 400mV to 800mV (p-p)

Characteristic Min. \:;I:e Mox. Units Conditions
Max i/p frequency 300 MHz Vee = 6.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
{ctock i/p to device o/p) 4 ns
PE input reference level +3.9 \ Vee = 6.2V, 25°C
Power supply drain current 45 60 mA Vee = 5.2V, 25°C
PE input pulldown
Resistors 4.3 K2
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q

ﬁ {Vec-o9v)
= 20 <30

o
GENERATOR « 3K ”1%1.. 3

Vee

2| ) 5|

wo 2w

1 3
e | o e—— N
burt ™ SCOPE
16) g 450 50Q 1/P
698 PAD TO SAMPLING 2 7
SCOPE 1/P I " ”L
Fig. 3 Test circuit
APPLICATION NOTES
Ve t+5V)
80 To T
O/F "
SP86L0/1/2/3
FROM A SP8741 9 10 SINGLE
m INSIC e
7 st
ECL 10k 17P 3 oot
NS
15k L)
Yeg ‘ 910 260
Vg OV

Fig. 4 ) Fig. §
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SP8741

2

SP74t

Q
1
FARUER

o 3
210031 % ® ECL "Cx
ce2

Fig. 6 Divide-by-12/14. Control loop delay time approximately
40ns.

[

W s

SP8741

[ Q
SP1034

CONTROL 1/P

*
EcLit

15k

©00/P

Fig. 7 Divide-by-12/13. 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.

{f TTL is required, the input interface to the PE 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 0°C to
70°C respectively.

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

The division ratio is controlled by two PE inputs. The
counter will divide by 8 when either input is in the high
state and by 9 when both inputs are in the low state. These
inputs are compatible with standard ECL 10K inputs and
have the same temperature characteristics. Both inputs have
nominal 4.3k$2 internal pulldown resistors.

The true and inverse outputs are compatible with
standard ECL |1 outputs. They may be used to drive
ECL 10K circuits by the inclusion of two resistors-as shown
in Fig. 4.

When using the dévice as a divide-by-eight prescaler the
inverse output {o/p) should be connected to a PE input.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage, [Vcc — VEE! 0V to +8V
Input voltage PE inputs 0V to Vg
Input voltage CP input 2V p-p
Output current 20mA
Operating junction temperature +150°C
Storage temperature —55°C to +150°C

CLOCK I/P 1P REF
PET
PE2
vee Vee

NC (D0 NOT CONNECT

0/P (04}

NOTE: UNUSED PINS (EXCEPT 8, 9 and 11) MAY BE
CONNECTED TO Vee: THIS WILL REDUCE CLOCK
BREAKTHROUGH ON THE OUTPUTS. DG 16

DC 16

Fig. 1 Pin connections

FEATURES

Operating Temperature Range :
0°Cto70°C ('B’ grade)
—40°Cto +-85°C ("M’ grade)

Self Biasing Clock Input

Wide Input Dynamic Range

Control Inputs ECL 10K Compatible

Low Propagation Delay

True and Inverse Qutputs Available

02 03
3 &4 —0 o7P
cp [

Q —o0 o/P

Fig. 2 SP8743 logic diagram
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Count Sequence Division Ratio
Q] Q03] Q4 9 8 8 | 8
R I T ) PET| L | L |H]H
L L H H 2| L H L H
H L L L
H H L L
L H H L
B I L
CL | L b U H Je—Extrastate
H L L H
H H L H
LECTRICAL CHARACTERISTICS
E inputs — ECL 10K compatible
utputs — ECL Il compatible
Test Conditions (unless otherwise stated):
Tame 0°Cto +-70°C ('B"grade) —40°Cto + 85°C ("M’ grade)
Supply Voltage Vg = +6.2V £ 0.25V Vgg = OV
Clock Input Voltage 400mV to 800mV p-p
Value
Characteristics Units Conditions
Min. Typ. Max.
Max. i/p frequency 500 MHz Vge = +56.2V
Min. i/p frequency 40 Sinewave Input
Min. Slew rate for square wave input 100 V/us
P_ropagation delay (clock i/p to device o/p) 4 ns
PE input reference level +3.9 v Vce =+5.2V, 26°C
Power Supply drain current 45 60 mA Vgc = +5.2V, 25°C
PE input pulldown resistors 4.3 k2
Clock i/p impedance 400 2
(i/p to i/p ref. low freq.)

Lo_ l (vec-09v)

20 30

T —Vce
n 2 3 IS
GENERATOR - —4 s 430 i
s P 0 b—=> e
dB PA ourt SCOPE
1O SAMPLING 16 y 50 01y son 1P
SCOPE 1/ ——=—
B |

Fig. 3 Test circuit
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APPLICATIONS INFORMATION
Interfaces

SP8743

o/P

—— VEE

vee
&
ECL 10K 680
ye 1o
15k L oe PE up

Fig. 4 Fig. 5

When operating the SP8743 in a synthesiser loop at
500MHz, the delay time through the programmable divider

SP8743
believe that this delay would be a severe problem with TTL, ?

we strongly recommend the use of ECL. wan 7
The simple passive interface from the output of the -

SP8743 into ECL 10K logic is defined in Fig. 4. wote
If TTL is required, the input interface to the PE pins, NoIe

controlling the SP8743 is approximately 12ns As we o o

and the output of the SP8743 into TTL, is shown in Fig. 5.

14
<
910 260

2N5TT1
oR
BCYTH

b0 TIL 1P

Fig. 6 SP8743 O/P to TTL 1/P. Total delay from SP8743 ciock 1/i

Sub-Systems to Schottky gate O/P = 15ns typical.
conTROL
e
oo
L
2 o | * o o ¥
sP8743 Fom 3 103
7 @ ° 17 CE2 B
15k 5% 15k
vee
* EcL 10k

Fig.7 A +32/33 application. Control loop delay time approx. 56ns.

CONTROL
e

f

2 3
o * —O o/P

SP8743

* ECL I

Fig.8 A+16/17 application. Control loop delay time approx. 24ns using SP1034
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Semiconductors
1641 Kaiser Avenue,
Irvine,CA. 92714

SP8745

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8745 A &B

DCCOUPLED UHF PROGRAMMABLE DIVIDER 300 MHz == 5/6

In frequency synthesis it is desirable to start
wogrammable division at as high a frequency as possible,
»ecause this raises the comparison frequency and so
mproves the overall synthesiser performance.

The SP8745 series are UHF integrated circuits that can
se 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
sarticularly useful in frequency 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 Compatibility on All I/Ps & O/Ps
Low Propagation Delay

True and Inverse Outputs

JUICK REFERENCE DATA

B Temperature Ranges :
- ‘A’ Grade —55°C to +125°C
‘B’ Grade 0°C to +70°C
B Supply Voltage
[Vee — Vel 5:2v
B Power Consumption 250mW Typ.
B Propagation Delay 3ns Typ.

ABSOLUTE MAXIMUM RATINGS

Supply voltage Voo — Veg| 8V
Input voltage V, (d.c.) Not greater than the
supply voltage in use.

Output current | o, 20mA
Max. junction temperature +150°C .
Storage temperature range —~55°C to +175°C

the temperature range: the clock inputs and programming
inputs are ECL Ill-compatible while the two
compiementary outputs are ECL |l-compatible to reduce
power consumption in the output stage. ECL 11l 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 4.3kS2
pulldown resistors to Vg g {negative rail)

Duct 1 p

NC idg aot conneet)

NC

°FT  pg16 DG16

olp (03}

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 (top)

——-003

o

moy 1) | o
20

Fig. 2  Logic diagram (positive logic)
m



SP8745

Clock =—| 5= | Div
Pulse @ QG PE, | PE, Ratio
1 L H H L L 6
2 L L H H L 5
3 /Lt L1 H|S
4 H L L H H 5
5 H H L
6 ['i__- :_T-l:_ :_F":;‘/ Extra state
Tabie 1 Count sequence Table 2  Truth table for control inputs

The maximum possible loop delay for control is
obtained if the L — H transition from Q3 or the H—~> L
transition from Q; is used to clock the stage controlling the
+6/6. 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
(B grade) 0°Cto+70°C
Supply voltage (see note 1): Vg OV

Vege -5.2v
Static Characteristics
Value
Characteristic Units Conditions
Min. Typ. Max.
Clock and PE input voltage levels
VINH -1.10 —0.81 v Tamb = +25°C,
VinL —1.85 -1.50 \ see Note 2
Input pulldown resistance, be ween
pins 1,2, 3, and 16 and Vg (pin 12) 43 KQ
Output voltage fevels
Vou ~0.85 V| Tamb =+25°C,
VoL : —1.50 v see Note 3.
lout (external) = OmA
(There is an internal circuit
equivalent to a 2k$2 pulldown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1 The devices are specified for operation with the power supplies of Vcc = OV and VEg = ~6.2V % 0.25V, which are the normal EC
supply rails. They will also operate satisfactority with TTL rails of Vo = +5V £ 0.25V and VEg = 0V,

2. The input reference voltage has the same temperature coefficient as ECL 111 and ECL 10K, .

3. The output voltage levels have the same temperature coefficients as ECL |1 output levels.

178



SP8745

Jynamic Characteristics

Value
Characteristic Type Units Conditions
Min. Typ. Max.

Clock input voltage levels

VINH Alt -1.10 —0.90 A Tamb = +25°C,

ViNL All -1.70 -1.50 \ 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/us
Propagation delay
{clock input to device output) All 3 ns
Set-up time All 1.5 ns See note 5
Release time Ali 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 1I 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™H transition of a control input and the next L™>H clock pulse
transition to ensure that the +5) 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 6 made is forced by that clock pulse (see Fig. 4).

CONOITIONS PE1 LOW

w CONDITIONS PE; LOW
cLock 1P

CLOCK 1/P

5

| ]
'
|
t
'
\ h FS
SET UP =4 r~— PEy —\r\_¢—_
|
TIME i " RELEASE + -
[ 308 TIME v
Qoir ! Ko

i

I

I i
CLOCK T0 —d b | i
0/P DELAY ! . !

i
|
i
\
|
I
7
[ .
cLOCK T00uTPYT
- - OELAY

Fig. 3 Set-up timing diagram Fig. 4 Release timing diagram

Ve (OV)
/Jn cc

T VEgi-52Y

Fig. 5 Test circuit for dynamic measurements
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SP8745
OPERATING NOTES

The SP8745 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
It 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.

siowa —

SOURCE cLocK

Vee

Fig. 6 Recommended input bias fig for cap

coupling to a continuous 50S) signal source.

The  +5/6 can be conwolled 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 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 Q; and E outputs. The output
interface will operate satisfactorily over the full military
temperature range (—56°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-programmable counter to control the
+5/6. The loop delay can be increased by extending the
+6/6 function to, say, +20/21 or +40/41 (see Application
Notes).

180

The SP8745 device O/Ps are compatible with ECL Il level:
when there is no external load. They can be mad
compatible with ECL HI and ECL 10K with a simpl
potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatibl
with ECL 11l and ECL 10K. The interface circuit of Fig. .
can also be used to increase noise immunity whe
interfacing from ECL (Il and ECL 10K outputs at lov
current levels to ECL 11 and ECL 10K inputs.

Veel+5v)!
680
5T
3 10 11
s .9y
FROM
+5
119 /6 N9V
- B
3
e
N9
et
1<
lo10 260
Veg OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8745 device anc
TTL operating from the same supply rails)

ECL T
orp

ECLIT COMPATIBLE O/P

Vee

Fig.8  ECL Il to ECL 11l interface



Semlconductors

1641 Kaiser Avenue
Irvine, CA. 9271

SP8746

SP8000 SERIES

HIGH SPEED DIVIDERS

SP 8746 A&B

DC COUPLED UHF PROGRAMMABLE DIVIDER 300 MHz - 6/7

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
an be logically programmed to divide by either 6or 7, .
rith input frequencies up to 300 MHz . The design of very
st fully programmable dividers is therefore greatly
mplified by the use of these devices and makes them
articularly useful in frequency synthesisers operating in
e UHF band.

All inputs and outputs are ECL-compatible throughout
1e temperature range: the clock inputs and programming
wuts are ECL 1l -compatible while the two
omplementary outputs are ECL Il-compatible to reduce
ower consumption in the output stage. ECL 1}l output
ompatibility can be achieved very simply, however (see
)perating 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
! pulidown resistors to Vg e (negative rail).

Fig. 2 Logic diagram (positive logic)

ABSOLUTE MAXIMUM RATINGS

Supply voltage [Vee — Vel 8V
Input voltage V. (4 <) Not greater than the
supply voltage in use.

Output current | 20mA
Max. junction temperature +150°C
Storage temperature range —85°C to +175°C

cock eyt [Jer  16[] cLock iveur
FE1 (] 0 wc
7E2 ] N
we ] g Ne
vee (] D vee
ne [ [] NC(DO NOT CONNECT TO THIS PIN)
we [ D we
oreiog I &y

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

0C16 DG16

Fig. 1 Pin connections (top)

FEATURES

Military and Industrial Variants.

300 MHz Toggle Frequency.

Low Power Consumption

ECL Compatibility on All 1/Ps & O/Ps
Low Propagation Delay

True and Inverse Outputs

QUICK REFERENCE DATA

B Temperature Ranges:
‘A’ Grade —55°C to ~125°C
‘B’ Grade 0°C to -+-70°C
B Supply Voltage
|Vce — Veel 8.2v
M Power Consumption 2560mW Typ.
B Propagation Detay 3ns Typ.
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SP8746

Clock
Pulse Q,[Q;; Q
1 L|H|H
2 |L|L|H
3 |[H|L]|H
4 [L{H]|L
s |ttt
6 [H} L | L
el T Tl
LA 1L L L B

Extra state

Table 1  Count sequence

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamo: ‘A’ grade —55°Cto+125°C
‘B’ grade  0°C to +70°C

Supply voltage (see note 1): Vgc OV

Div

PE, | PE; Ratio

Ir ITr
xXIrr
OO N

Table 2  Truth table for control inputs

The maximum possible loop delay for control is
obtained if the L > H transition from Q; or the H—~> 1L
transition from Q; is used to clock the stage controlling the
+6/7. The loop delay is 6 clock periods minus the internal
delays of the +6/7 circuit.

Veg -5.2V
Static Characteristics
Value
Characteristic Units Conditions
Min. Typ. Max.
Clock and PE input voltage levels
VINH -1.10 —0.81 V| Tamp = +25°C,
VinL -1.85 —1.50 Vv see Note 2
input pulidown resistance, between
pins 1,2, 3,and 16 and Vgg (pin 12) 4.3 K
Output voltage levels
VoH -0.85 V| Tamp = +25°C,
VoL —1.50 \' see Note 3.
lout (external) = OmA
(There is an internal circuit
equivalent to a 2k§2 pulldown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1 The devices are specified for operation with the power supplies of Ve = OV and Vgg = —5.2V £ 0.25V, which are the normal EC
supply rails. They will also operate satisfactorily with TTL rails of Vo = +5V £ 0.25V and Vg = OV.

2. The input reference voltage has the same temperature coefficient as ECL Ht and ECL 10K,

3. The output voltage levels have the same temperature coefficients as ECL |l output levels.

CONDITIONS PE| 1OW

507
C.o0¥ P

TIME +
i Ao
(X3 |
[}
.
CLOCK TG —wd b
ore pDELAY ! !

CONDITIONS PEy LOW

CLOCK I/P ] .
| I
I
, i
3 50*/s- ' !
[
RELEASE = b= |
TIME v 1
b %Sﬂ'l-

d]
'
-y CLOCK T0
0/ DELAY

Fig. 3 Set-up timing diagram
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SP8746

ynamic 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 \) 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/us
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

TES

The devices are dynamically tested using the circuit shown in Fig.5. The bias chain has the same temperature coefficient as ECL |1l 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=H transition of a control input and the next L=>H clock pulse
transition to ensure that the <6 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 puise
transition to ensure that the =7 mode is forced by that clock pulse (see Fig. 4).

T e tov)
LS 1,
5, i
91T I I
™ o1y
R = I
INLILE
~20!
-13v 2
-0:9v
-750[] 1
3 w3 43k
+30)
.L Vgg(-52v]
LXM
*

Fig. 5 Test circuit for dynamic measurements
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SP8746

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
i1l 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.

The SP8746 device O/Ps are compatible with ECL |l leve
when there is no external load. They can be ma

compatible with ECL Il and ECL 10K with a simg
potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatik
with ECL !ll and ECL 10K. The interface circuit of Fig.
can also be used to increase noise immunity wh
interfacing from ECL |l and ECL 10K outputs at Ic
current levels to ECL 111 and ECL 10K inputs.

Vee ECL T
o/P
L7
56
50 ECLII COMPATIBLE 0/P
SIGNAL ——'
SOURCE CLOCK
15k
470
Vee
Vee
Fig. 6 Recommended input bias config i for Fig. 8 ECL Il to ECL 111 interface

coupling to a continuous 505 signal source.

The +6/7 can be controlled by a TTL
fulty-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 the Q; and Q, 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
16/7. The ioop delay can be increased by extending the
+6/7 function to, say, +24/25 or 48/49 (see Application
Notes)
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NS
1
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Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8746 device
and TTL operating from the same supply rails)



Plessey
Semiconductors
1641 Kaiser Avenue,

Irvine, CA. 92714

SP8750/2

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8750B,M SP8752B

1.0 GHz

1.2 GHz

UHF + 64 PRESCALERS

The SP8750 range of devices are ECL
vide-by-sixtyfours which will operate at frequencies up to
2GHa.

The device has a typical power dissipation of 470mW at
1e nominal supply voltage of +6.8V.

EATURES

I Input Ports for VHF and UHF

I Self-Biasing Clock Inputs

1 Variable Input Hysteries Capability for Wide
Band Operation

1 TTL/MOS Compatible Band Change Input

1 Push Pull TTL. O/P

\BSOLUTE MAXIMUM RATINGS

Power supply voltage Voo — VgE
Input voltage, clock inputs
Band change input

Output current

Operating junction temperature
Storage Temperature

OV to +10V,
2.5V p-p
+7.2 1c —0.5V or —10mA
+30 mA to —30 mA
+150°C

—55°C to +150°C

)PERATING 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
wut 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

led to their resp 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
or use at a frequency of 1.2Hz.

When the device is switched to the VHF input, 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 VRer1-V REF2-

VHF INPUT

UHF INPUT

REF 1

REF 2

BAND CHANGE
INPUT

DC14 DG14

vHF iNPUT ———

L |

oore

CONTROL
{BAND CHANGE)
INPUT

Fig. 2 Typical application

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 acommon Vgg (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 /us. ‘

The divider is clocked on low to high transitions of
either clock input.
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ELECTRICAL CHARACTERISTICS

Supply voltage: 6.8V * 0.35V

Supply current: 68 mA typ., 90 mA max.

Temperature range: ‘B’ grade 0°C to +70°C, ‘M’ grade —40°C to +85°C

Clock inputs: AC coupled, self-biasing via 400

Band change input: TTL type including negative input voltage clamp, 0.8 mA max. sink current

Test conditions (unless otherwise stated):
Supply voltage: Vgg = OV, Vg = +6.45V to +7.16V
Clock input voltage: 400mV to 1.0Vp-p
Tamb = 0°C 10 +70°C (‘B’ grade), —40°C to +85°C {'M’ grade)

Value
Characteristic Type Units Conditions
Min. Typ. | Max.
UHF clock input
Max. input frequency §P8752 1.2 GHz | 600mV p-p input
SP8751 1.1 GHz | 600mV p-p input
SP8750 1.0 GHz {400mV p-p input

Min. input frequency All 100 MHz | 600mV p-p sinewave input

Min. slew rate for square wave input All 200 v/us
VHF clock input :

Max. input frequency All 1.0 GHz

Min. input frequency 30 50 MHz | 600mV p-p sinewave input
Band change input

High level All 2.5 \'

Low level 0.4 v

Low level input current Al 0.8 mA at 0.4V

Max. clamp current All -3 mA at approx. —0.7V
Output

High level Al 25 3.5 45 \%

Low level 0.4 \ 5mA current sink
Supply current Alf 68 920 mA | Vcc =6.8V
SAMPLING SCOPE

500 1/P

VHF INPUT

UHF INPUT

L orP

SAMPLING
SCOPE <68V
50n 1/P

SAMPLING
SCOPE n,
500 /P GENERATOR

0
CONTROL ’;7
INPUT

£.8Y50.35V

o 0.1
7 6 s04v /;

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

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

All capacitors are 1nF unless otherwise stated.

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

Fig. 3 AC test circuit
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Capacitors are 1 nf unless otherwise stated. Values should be
increased if operation below 10 MHz is desired.

For 50 mV hysteresis R1 = 36k R2 = o0

For 100 mV hysteresis R1 = 18k§2 R2 = 18k2

Fig. 5 Wideband operation
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S PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

1641 Kaiser Avenue, Irvine, CA 92714

SP8755A & B

1200 MHz + 64 PRESCALER

FEATURES

L] DC to 1200MHz

L] -55YC to +125°C temperature range
= TTL compatible output

QUICK REFERENCE DATA
L] Supply voltage 5V 0,25V

DG14
L] Power consumption 270mW typ. (no ioad) 0c14
ABSOLUTE MAXIMUM RATINGS Fo T B comectons
Power supply voltage Vee — Veg OV to +10V
Input voltage, clock inputs 2.5V pp
Output current +30 mA to -30 mA o — o
Operating junction temperature +150°C
Storage Temperature -65°C to +150°C y Y
OPERATING NOTES -

The input_is terminated by a nominal 4002 and
should be AC coupled to the signa! source. input power
to the device is terminated to ground by the decoupling
capacitor on the ‘Yeference pin. Input coupling and
reference decoupling capacitors should be of a type
suitable for use at a frequency of 1GHz.

ice i i i i ig. ical application
If the device is required to operate with a sinewave Fig. 2 Typical applicati

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 Vg (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 leve! of
0.5V. At low frequency the output will cnange when the
clock input chanaes from a low to a high level.

The device may e operated cown to very low
frequencies if a square wave input is applied with an edge
speed of greater than 200V /us.
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LECTRICAL CHARACTERISTICS

ist conditions (unless otherwise stated):
Supply voltage Vee 4.75V to 5.25V

Input signal amplitude

400mV to 1.0V (f < 1GHz)}

600mV to 1.2V (1GHz< f < 1.2GHz)

Ambient temperature

-30°C to +70°C (SP8755B)

-55°C to +125°C (SP8755A)

Value
Characteristics Units Conditions
Min. Typ. Max.
Supply current 54 75 mA
Max. input frequency 1200 MHz 600mV pk-pk sine wave input
Min. input frequency 100 MHz
Min. slew rate 200 V/uS
(with square wave input)
Output voitage level (high) 25 4.5 \) Vcc = 5.0V
Output voltage level {low) 0.4 \ SmA current into pin 4
]
SAMPLING SCOPE E3)
_ S0n P VHF INPUT e
sk
UHF INPUT —-o——.

SAMPLING
SCOPE
504 yP

6:8v20.35v

5'J'u

° 0«04V

k Only one generator should be connected to either the VHF

or UHF inputs. The input not in use may be teft open circuit.
All capacitors are InF unless otherwise stated.

Fig. 3 AC Test Circuit

Lo/

*Kin

CONTROL ’E
INPUT

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

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

Fig. 4 Applicatien Circuit

TLon

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

For 50 mV hysteresis R1 = 36k§2 R2 = 00

For 100 mV hysteresis R1 = 18k§2 R2 = 18k§2

Fig. 5 Wideband Operation
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Semiconductors

1641 Kaiser Avenue,
Irvine,CA. 92714

SP8770/2

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8770B SP8772B

1.0GHz

1.2GHz

UHF 256 PRESCALERS

The SP8770/1/2 are ECL divide by 256 prescalers
which will operate at frequencies up to 1.2 GHz.

The device has a typical power dissipation of 500mW
at the nominal supply voltage of +6.8V.

FEATURES

Bl Self-Biasing Clock Input

W Variable Input Hysteries Capability for
Wide Band Operation

M Push Pull TTLO/P

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 MHz, 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/us..

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vcc—Vee| OVto +10V
Input voltage, clock input 2.5V p-p
Output current +30mA to —30mA
Operating junction temperature +150°C

Storage temperature ~56°C to +150°C
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10f] Ve DG14
0C14

(Do NOT coNNEcT) [

Fig. 1 Pin Connections

SAMPLING
SCOPE 50n
S0n1/P  GENERATOR

All capacitors are 1nF unless otherwise stated.

Fig. 2 AC test circuit



38770/ 2
[ECTRICAL CHARACTERISTICS

Supply voltage : 6.8V 4+ 0.35V

Supply current: 72mA typ., 95mA max.
Temperature range: 0°C to +70°C

Clock input: AC coupled, self biasing via 400 Q

Test conditions (unless otherwise stated):

Suphly voltage: Vee= 0V, |
Vee = +6.45Vto + 7.15V

Clock input voltage : 400mV to 1.2V p-p
Tamb = 25°C

Characteristic Value Conditions
Min.| Typ. Max. | Units
Max. input frequency SP8770 1.0 GHz {400mV p-' input
SP8772 1.2 GHz ]600mV p-j. input
Min input frequency 200 MHz | 400mV p-. sinewave input
100 MHz | 600mV. p-;. sinewave input
75 MHz |800mV p-j. sinewave input
Min. slew rate for square wave input 200 V/us
Output
High level 25 35 45 \Y
Low level 0.4 \ 5mA current sink
Supply current 68 90 mA |Vec=6.8V

URF INPUT

TIL O/P

* Connections to these pins should be made to have the
ini series ind C i should be of a type
suitable for use at 1GHz.

50n
GENERATOR

1L 0P

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

For 50mV hysteresis R1=36kQR2=c0

For 100mV hysteresis R1=18kQR2=18kQ

Fig. 3 Application circuit

Fig.4 Wideband operation
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SP8770/2
PACKAGE DETAILS

Dimensions are shown thus : mm (in)

o weomn
e

7 3ax 12 70Max g
- e - | - e - g .
. H ) §§ fo
= g 3 3%
o2 Ze

e e FHHHE

o
78210300, 10010 0
Toneuas cas”

14 LEAD DLMON

DG14 0C14
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Semiconductors

1641 Kaiser Avenue,
Irvine, CA.92714

SP8760

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8760B & M

GENERAL PURPOSE SYNTHESISER CIRCUIT

The SP8760 is a multi-function device for use in
rase-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 16 or 16.

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

The addition of an MOS/CMOS programmable plus
ted divider will generate a complete frequency synthe-
ser. The maximum frequency requirement of the control
wice is only TMHz, enabling complex functions to be
rformed using LS| technologies. With suitable pre-
alers, the controlled frequency source may extend
to the IGHz region.

The SP8760 is available in two temperature grades:
C to +70°C (‘B grade) and —40°C to -+85°C ('M’
ade).

EATURES

| TTL/MOS Compatible inputs and Outputs_
I Low Power Consumption (<250mW Typ)
I Minimum External Components
I

Voltage Pump Outputs on Phase/
Frequency Comparator

| Zero Phase Difference Pulses <30nSec

I Crystal Oscillator Stability + 5 ppm at
4MHz, 0°C to + 70°C

| Crystal Oscillator Interfaces with SL680 for
Very High Stability Applications

o comp ouTPut ¢ [ @ COMP iNPUT "A"

@ ComPouTPUT 0 (2 @ COMP INPUT '8°
vee [ Vee

CAYSTAL INPUT XTAL 0SC. QUTPUT

CRYSTAL INPUT NO CONNECTION

16115 CLOCK INPUT {6 16,15 QUTPUT

NO CONNECTION [§7 16/15 CONTROL

DC14 DG14
Fig. 1 Pin connections
outPure O PMASE /FREQUENCY .Iiw_' A
UTPUTO O—rT « ATOR ——0 npuTe

é O O~ xiat <]
= O outpPut
= 90

€LOCKO +18715 O auteut
’ O CONTROL

Fig. 2 SP8760 block diagram

%

INPUTA

INPUTB' l [ l f I I l I
ouTPUT'C

" -
OUTPUT D l i

-

INPUT'A l I | [ l I | I
' | i '
T I i i
* [} 1] !
WPUT B i‘ | EI l :l l :l [
] 1 ] il
' 1 |
H P H [
T il i i
wme LU WU
3

b
[

ouTPUT'D’

Fig. 3 Phaselfrequency comparator waveforms
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SP8760

ELECTRICAL CHARACTERISTICS
Supply voltage 5V+ 0.5V
Supply current 45mA typ

Test conditions (unless otherwise stated):
Vecec =4.5Vto 5.5V

VEE = OV
Tams 0°Cto +~70°C (‘B" grade)
—40 Cto +~ 85 C ("M’ grade)
Value
Characteristic Units Conditions
Min.| Typ. | Max.
Power Supply Current 45 65 mA
Crystal Osc. ~-4 :
Crystal series capacitor 28 pF «at 4MHz
Crystal series capacitor 20 pF at 10 MHz
Temperature Stability 0.2 ppm/°C at 4MHz, excluding crystal
temperature coefficient.
Supply voltage stabitity ~1 -ppm/V at 4 MHz
External oscillator
drive required +1 mA See Fig. 8.
Divide-by-four output, external )
current sink capability 5 mA at 0.5V
Phase/Frequency Comparator
Input current 250 350 uA at Vin = 2.4V
Output ‘C’ current sink capability| € mA at 0.5V
Qutput ‘D’ current
source capability 6 at (Vee - 1.15V)
Zero phase pulse width 30 ns
Input to Output delay 40 ns
Divide by 16/15
Control input current 250 350 HA at Vin = 2.4V
Clock input current -1.0 -1.6 mA at Vin = 0.4V
QOutput external current
sink capability 5 mA at 0.5V
Maximum clock frequency 16 28 MHz Divide by 16
12 18 MHz Divide by 15
Clock to output delay 35 ns Qutput 1 -0
. ABSOLUTE MAXIMUM RATINGS
— Power supply Vcc — VEEOV to +10V
Output current 20mA
Operating junction temperature +150°C
ee * Storage temperature —55°C to +-150°C

Fig. 4 Phase comp./divider control inputs
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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 0°C to
)°C (excluding the temperature coefficient of the
ystal). If a higher stability is required the SL680 crystal
iciltator 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 KQ resistor to Vcc.

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 ‘B’ edge output
" will pulse to alow level while output ‘D" will remain
a permanent low level. When the input ‘B’ edge pre-
:des 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
smp and filler as shown in Figs. 5 and 6. The output of
e filter may be used to drive directly the varactor line

SP8760

of a voltage controlled oscillator. For optimum “noise’
performance the output pulses from the phase detector
must tend to zero when ‘in lock’. The leakage on the
filter output must therefore be kept to a minimum. If the
varactor line draws a significant current it should be
buffered using an emitter follower arrangement as
shownin 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 10KQ resistor to Vcc. Output
‘D’ is an emitter follower with an internal 10KQ 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
clockedonthe1 -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 Vcc. The prescaler clock input
is a current sink input with a standard 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 coliector with an internal 1.5KQ
resistor to Vcc.

outPuT
<

ouTPUT
©

Fig. 5 Low voltage charge pump and filter
Divider clock input

Fig. 6 High voltage charge pump and filter

_-T——— 5v205V

8p
sp
0
" ut
2
1|

, E

e

—4
S

e R a e

$P 8760

Fig. 7 Emitter follower buffer

Fig. 8 SL680 to SP8760 interface
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© PLESSEY

SEMICONDUCTORS

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8785B&M 1.0GHz =+ 20/22
SP8786B&M 1.3GHz =-20/22

UHF PROGRAMMABLE DIVIDERS

The SP8785 B & M and SP8786 B & M are high
speed programmable -20/22 counters which operate
at input frequencies up to 1.0GHz and 1.3GHz
respectively over the temperature ranges 0°C to +70°C
(B 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 I1l/10K compatible and
have internal 4.3KQ pulldown, unused inputs may
therefore be left open. When using the device as a
+20 prescaler the inverse output should be connected
to a PE input.

In keeping with the device performance the comple-
mentary outputs are ECL 10K compatible.

DG16

Fig. 1 Pin connections (viewed from above)

FEATURES QUICK REFERENCE DATA
B DCto 1.3GHz operation W Supply voltage _ Vee—Vee =5.2V 1 .26v
W 0°Cto +70°C operation (B Grade) W Power Consumption 440 mW typ (no load)
B —40to +85°C operation (M grade) ] ECL.compgnble
W Complementary outputs and control inputs B Maximum input frequency 1GHz (SP8785),
are ECL 10K/ECL 11l compatible. 1.3GHz (SP8786) .
B AC coupled clock input with wide dynamic B Control ‘loop delay time 12 ns typ with
range. 1.3GHz input.
= a 0 2‘ L 4.27 o/r
| o D 0 ]
=% 2 o or/p
PE
. cP cP JCP Icp
PE %
N (]
+2
CLI;)PCKC‘Z CPlEF\a_L
1 10
VRer  VREF

Fig. 2 Logic diagram
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CLOCK| On Q2 Q3 Qs - — DIv

PULSE PE PE RATIO

2 L H H H L L 22

4 L L H H H L 20

6 L L L H L H 20

8 H L L H H H 20

10 H H L H

12 L H H L

14 L L H L The maximum possible loop delay for control is

16 L L L L obtained if the L — H transition from Q4 orthe H —~ L
transition from Q4 is used to clock the stage controlling

18 H L L L the +20/22. The loop delay is 20 clock periods minus

20 H H L L the internal delays of the +20/22 circuit.

22 H H H H

Table 1 Count sequence and controf input truth table

LECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 0°C to +70°C (B Grade)
—40°C to +85°C (M Grade)

Supply voltage Vee=0V
Veg= ~5.2V*
tatic characteristics
Value
Characteristic Min. Typ. Max. Units Conditions
PE input voltage VinH -.96 Vce \ Tamb=26°C
VinL VEE : -1.62 \ see note 2
PE input pulldown resistor 43 KQ
Output Voltage levels
VoH -.93 -.78 Vv Tamb=25°C
VoL ) -1.85 -1.62 \ 430Q) from o/p to VeE
: see note 2
Power supply current 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
itputs.

ynamic 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/ /S
Propagation delay clock
input to output 25 usS
Set up time 5 nS See note 4
Release time 5 nS See note 5

JTES:

Correct operation is spectfied for Vec — VEg = 5.2V 4 .25V

The input threshold and output voltage levels have the same temperature coefficients as ECL 111/10K.

The devices are dynamically tested using the circuit shown in Fig. 4 with input amplitudes of 400 and 1000 mVpp over the fuli 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 =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 —~ H clock
Ise transition to ensure the <22 mode is selected.
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-s2v

(a) Normal AC coupled

SP8785/6 ECL I/ Y0k .

(d) Normal ECL interfacing

(b) Differential clock

Clock input interfacing

Control device interfacing

-52V

(¢) Split supply DC coupled

]
I

ECL I0/10k

|

(e) Reduced power interfacing

~52V.

Fig. 3 Interface circuit ¢onfigurations

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 400Q 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 10KQ
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/ps
or greater is necessary for safe operation at low
frequencies.

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

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

The SP8785/6 have outputs which are compatable
with the ECL 10k logic family. The device will drive
100Q lines and can be used with line impedances
down to 50Q with a small toss in noise immunity.

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

MONITOR
ATIN 81

GuTPUT

—ﬁ/;; ™ -52v

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

CONTROL
INPUT

PE PE

SP8785/6

10131
4 c a

ouTPUT
0-+1 CLOCK

o

VEE

Fig. & + 40/42 control loop delay time 24ns typ.

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 SP87856/6
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.



CONTROL
INPUT

e
—
-
FE PE l_ > b of—1
SP8785/6 Y013 210131
47
g [ aj— I e 2 Gk
15k U|5k UW 1k
VEE
Fig. 6 =~ 80/81 control loop delay time 55ns typ.
PE
SP8785/6
20 G
Qoo ez a3 ] 4 Qo CERCERN Go 01 @z a3 .} | b
[]san 10136 036 | oW 10136 510131
S2) c al—
Dg D1 02 D3 St Do 01 D2 D3 Si Do 0y B2 03 St
L30[J 680 430 680 430 680 430
11 | | | [ e

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

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc — VEE 0V to +8V
Input voltage, PE inputs

Input voltage
Output current

Operating function temperature

Storage temperature

VEE to Vee

2V peak to peak
40mA

+150°C

—55°C to +150°C
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SP8790

S“esm : SP8000 SERIES
1641 Kaisermu:lctors HIGH SPEED DIVIDERS
Irvine,CA. 92714

SP8790 A&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 clock e
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. contRoL 1P — |06

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 VEE
SP8790 into the region where CMOS or low power
TTL can control the divider. The power-saving

CLOCK 1P

COUNTER O/P

NIC Cms8

advantages are obvious. " N -
The device interfaces easily to the SP8690 range of Fig. 1 Pin connections
divide by 10 or 11s. The control inputs are TTL and
CMOS compatible and the output is a free collector
which, with the addition of a pull-up resistor, interfaces
to CMOS and TTL. FEATURES
The SP8790 is available in three temperature grades :
0°Cto 4-70°C (SP8790B) —55°C 10+125°C (SP8790A) W Ultra-Low Power: 40mW
i-(g.hZeSVS.PSNO requires supplies of OV and -+5V B Full Military Temperature Range

M |/P and O/P Interface Direct to CMOS/TTL

60 CMOS/TTL COMPATIBLE 1/P
CONTROL O/P 5
70 2-MODULUS
COUNTER
|_ 0 (-7 == I_ o Qg

NOTE ' NEGATIVE GOING /P SHOULD
‘CLOCK FOLLOWING STAGE

o/P

3 cmos/TIL
© I | © T STAGE L0 coupaTiBLE O/
1! 17 _——-|
clock  ELOTK

Fig. 2 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc—VEEel 8v

DC input valtage Not greater than supply
AC input voltage 2.5Vp-p

Output bias voltage 12v

Control input bias voltage 12v

Operating junction temperature +150°C

Storage temp. range —55°C to 150°C
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'P8790
LECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: —55°Cto +~125 C (A grade)
0-Cto +70°C (B grade)
Vee=—5V = 5%
Vee=0V
Clock input voltage with double complementary
drive to CLOCK and CLOCK=300mV to 1V p-p.

Value
Characteristic Units Conditions
Min. Typ. Max.
Dynamic
Toggle frequency See note 1 MHz
Min toggle frequency
with sine-wave input 20 MHz | See note 2
Min toggle frequency
with square wave input 0 Hz Slew rate 50V/ us
Clock to O/P delay
(O/P — ve going) 14 ns
Clock to O/P delay
(O/P + ve going) 28 ns
Control 1/P to control
0O/P delay (O/P—ve going) - 20 ns 10kQ puildown on
control O/P (See
note 5)
Clock |/P to control
O/P delay (O/P-+ve going) 10 ns 10kQ pulldown on
control O/P (See
note 5)
Control 1/P to control
O/P delay (O/P—ve going) 12 ns 4.3kQ pulldown on
control O/P (See
note 6)
Control I/P to control
0O/P delay (O/P+ve going) 9 ns 4.3kQ pulldown on
control O/P (See
note 6)
Clock to control O/P
delay (O/P —ve going) 26 ns 10kQ pulldown on
control O/P (See
note 5)
Clock to control O/P
delay (O/P —ve going) 12 ns 10kQ pulldown on
control O/P (See
note 5)
Clock to control O/P
delay {O/P—ve going) 17 ns 4.3kQ pulidown on
control O/P (See
note 6)
Clock to control O/P
delay (O/P—ve going) 12 ns 4.3kQ pulldown on
control O/P (See
note 6)
Static
Control 1/P voltage level
High state 35 10 \ See note 3
Low state 0 1.5 \
Output voltage level
VoL 0.4 Vv Sink current=6.0mA
VOH (See note 4)
Input impedance 1.6 k0 fin=0Hz
Input vias voltage
(CLOCK and 24 \Y Inputs open circuit
Power supply drain
current 8.0 1" mA
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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 O/P stage. When the SP8790 is used as a coritroller 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. 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-up resistor is connected to. This voltage should not exceed 12V.
5. The 10kQ pulidown is the value of the input pulldown of the SP8695 with which the SP8790 can be used.

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

used.
_________ e ettt
[
1 1
Ll .
| ! o/p —1_—_—/_-——1_
39V
: : spa7so CONVROLJ I l
1 ! “op T
10
: : CONTROL O/P (PIN 6 LOW) - CONTROL O/P 1S A "1 IF CONTROL /P 1S A71"
_________ - e e e e —— — =
Fig. 3 CMOS and TTL compatible control input Fig. 4 SP8790 waveforms

OPERATING NOTES

The SP8790 extends the division ratio of 2-modulus
counters while retaining the same 2-modulus resolution.

A typical application to give a +~40/41 function is

shown in Fig. 5. In this basic form, however, the de- Treersy cowron "c"
vices will self-oscillate if no input signal source is o

present. This may be prevented by using one of the it o sPasss I:: SP8790 ]_.1
arrangements shown in Fig. 6. ] o e

contaon v
tral O

PE, Ve #sv
L 1
e T
cnos/

SIGNAL 10K e pgegs O sparan ] companee ore
SOURCE oss 17O o ek SIGNAL ctock
s o —1 SOURCE oo loias

VeE Vee

cmcss i yj‘

oe

COMPATIBLE
cowIRCL 1P

NOTE TME QP SHOULO CLOCK THE NEXT STAGE ON THE
NEGATIVE GOING EDGE FOR MAXIMUM CONTKUL LUOP TIME

Fig. 5 SP8790 with SP&695 connected to give a +40/4 Fig. 6 Methods of preventing self-oscillation

TRUTH TABLE
Control Input | Div. Ratio With +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).
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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 -56°C to +126°C and the "“B”
variant is 0°C to +70°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
wilt 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

L} Full temperature range operation
“A" variant -55°C to +125°C
“B" variant 0°C to +70°C

[ Toggle frequency > 250 MHz typical

L] Power dissipation 70mW typical

QUICK REFERENCE DATA
W Supply voltage 6.8V to 9.6V

CONTROL INPUT (1 8[Vee
Veep FOR TTLO/PO2 7[IDECOUPLE
ouTPUT(3 60CLOCK
GROUNDO}4 50 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, VCC2 must be
connected to BV. For use with CMOS, VCCZ should nqt
be connected and the external pullup resistor {10K) to
the CMCS supply is required.

The devices may be used as a fixed + 40 or 80 by
connecting O/P to control input.

L Capacitively coupled clock input for synthesiser and
counter applications

L ECL compatibility on the programming inputs

» True and inverse outputs availalbe with CMOQS
compatibility

L Supply current 5mA typ., 7mA max.

——
SIGNAL 1nF ¢!
INPUT o—
: = 80/81
| + 40/41
1nF I 6l l
| 16K
L _ I
a CONTROL
INPUT

TO €
DIVIDER

VOLTAGE
REGULATOR

OUTPUT 7

Fig. 2 — Block Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions {unless otherwise stated):
Supply voltage Ve * 6.8V to 9.5V

Input signal amplitude: 200mV to 800mV pk-pk
Ambient temperature: -30°C to +70°C

Value 5
Characteristics Units Conditions
Min Typ Max

Supply current 5 7 mA Pin 2 open circuit

Max. input frequency 200 MHz

Min. input frequency 20 MHz 400mV pk-pk sine wave
input

Min. slew rate

with square wave input) 50 V/uS

Output voltage level (low) 05 \/ 2mA current, Pin 2 open
or linked to pin 8.

Output voltage level (high) 48 v Vee = 6.8V, Pins 2, 8
linked

Control input level (low) 2.0 \" + 41 or + 81

Control input level (high) 4.0 \% +40 or + 80

Propagation Delay,

clock input to output 40 nS Qutput 1 to 0 transition

Set up time 4 nS See note 1.

Release time 4 nS See note 2.

NOTES: 2. The minimum time between a H— L transition of

1. The minimum time between a L - H signal input control input and the last L->H signal input
transition to ensure the +40 or +80 mode is transition to ensure the +41 or +81 mode is
selected. sefected.

6895V INPUT PACKAGE DETAILS
_T_ Dimensions are shown thus:  mm (in)
10ul -1 H
& 0 IR
S O _Jeas
CONTROL
o e

QUTPUT
ITTL UL,
NOTES:
1. Pin 7 is the output of the Internal Voltage Regulator.
2. Control High = '1° = 40 or 80 Control Low = ‘0" = 41 or 81.

Fig. 3 — SP8792/3 Application Diagram
ABSOLUTE MAXIMUM RATINGS

Supply voltage (pins 2, 3 and 8): 12V
Storage temperature -55°C to +125°C

Operating temperature -30°C to +70°C
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Plessey

M Semiconductors
1641 Kaiser Avenue,
Irvine, CA. 92714

SP87%4

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8794 A&B

-+ 8 CONTROL CIRCUIT FOR 2 - MODULUS DIVIDERS

The SP8794 is a divide by eight counter designed for
use with 2-modulus counters. It incre.ses the minimum
division ratio of the 2-modulus counter while retaining
the same difference in division ratios. Thus a divide by 10
or 11 with the SP8794 becomes a divide by 80or 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 cormbined 2-modulus counter and SP8794 into the
region where CMOS or low power TTL can control the
divider.

The device interfaces easily to the SP8000 range of
2-modulus dividers. The control |/Ps 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:
0°C to +70°C (SP8794B), —40°C to +85°C (SP8794M) and
—55°C to +125°C (SP8794A).

The SP8794 requires supplies of OV and +5V + 0.25V

CLOCK 1P

CLOCK 1/P

COUNTER O/P

CcMm8

Fig. 1 Pin connections.

FEATURES

B Ultra-Low Power: 40mW

B Full Military Temperature Range

W Direct I/P & O/P Interfacing to CMOS & TTL
M Operates with 500MHz + 10/11

CMOS/TTL COMPATIBLE I/P
6

CONTROL O/P

NEGATIVE GOING OUTPUT SHOULD

10 2-MODULUS 2
COUNTER

CLOCK FOLLOWING STAGE

o

STAGE

CMOS/TTL

0 5 3 COMPATIBLE
ore

80 O7
cLock  EocK

Fig. 2 Logic diagram.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc — Vee | 8V
DC input voltage

AC input voltage 25Vp-p

Output bias voltage 12v

Control input bias voltage 12v

Operating juntion temperature +150°C

Storage temp. range —55°C to 150°C

APPLICATION

B Frequency Synthesisers
Not greater than supply
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SP8794

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: ‘A’ grade —55°C to +125°C
‘B’ grade 0°C to +70°C
Vee = 6V 5%
VEE =0V
Clock input voltage with double complementary drive
to CLOCK and CLOCK = 300mV to 1V p-p.

Value
Characteristic Units| Conditions
Min. | Typ. | Max.
Dynamic
Toggle frequency 120 MHz | SP8794 as a prescaler (see note 1)
40 MHz | SP8794 controlling a 2-modulus
divider {see note 1)
Min. toggle frequency with sinewave input 20 | MHz|See note 2
Min. toggle frequency with square wave input [} Hz |Slew rate > 50V/us
Clock to O/P delay (O/P —ve going) 18 ns
Clock to O/P delay (O/P +ve going) 32 ns
Control I/P to controf O/P delay (O/P —ve going) 20 ns | 10kS2 pulldown on O/P, see note 5
Control I/P to control O/P delay (O/P +ve goipg) . 10 ns | 10kS2 pulldown on O/P, see note 5
Control I/P to control O/P delay {O/P —ve going) 12 ns |4.3kS2 pulldown on O/P, see note 6
Control 1/P to control O/P delay (O/P +ve going) 9 ns (4.3kQ2 pulldown on O/P, see note 6
Clock to control O/P delay (O/P —ve going) 30 ns | 10k pulidown on O/P, see note 5
Clack to control O/P delay (O/P +ve going) 16 ns | 10kQ2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P —ve going) 21 ns |4.3kS2 pulldown on O/P, see note 6
Clock to control O/P delay (O/P +ve going) 16 ns |4.3k2 pulldown on O/P, see note 6
Static

Control 1/P voltage level

High state 35 10 V [See note 3

Low state 0 1.5 \
Output voltage level

VoL 04 V [Sink current = 6.0mA

VgH (see note 4) 12 V |See note 4
Input impedance 1.6 kS |fin = OHz
|/P bias voitage (CLOCK & CLOCK)
Power supply drain current

NOTES

1.

ous W N

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. ’

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.

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.

. VQ# will be the supply voltage that the output pull-out resistor is connected to. This voltage should not exceed 12V. |
. The 10k§2 pulldown is the value of the input pulldown of the SP8695, with which the SP8794 can be used.
. The 4.3k$2 pulldown is the value of the input pulldown of all the SP8B40 series = 10/11 devices, the SP8740 & SP8745 + /6, the SP8741

& SP8746 + 6/7 and the SP8743 + 8/9, with which the SPB794 can be used.
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I
.
| 1
.
I |
1o

Fig. 3 CMOS and TTL compatible control 1/P.

TRUTH TABLE
Control |/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
2=740ns (f;, = 100MHz)

CONTROL O/P
[PIN 6 LOW]

CONTROL O/P IS A'Y IF CONTROL I/P iS A"t

Fig. 4 SP8794 waveforms

APPLICATION NOTES

The SP8794 extends the division ratio of 2-modulus
sounters 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
self-oscillate if no input signal source is present, This may
ve prevented by using one of the arrangements shown in
Fig. 6.

3 oy covtroL Vee+sv
zT e, T\u s T 3

0w
" m cmos L
SIGNAL " spasss | X o comPATIBLE 0rP
SOURCE ous -1 g —
I o

vee vee

NOTE THE O/P SHOULD CLOCK TME NEX! STAGE O THE
NEGATIVE  GONG EDGE FOR MAXIMUM CONTROL L0CP TIME

Fig. 5 SP8794 with SP8695 connected to give a low power + 80/81

SIGNAL
SOURCE

e ore
fevoc o] ceocx e
SIGNAL SPB5SS sPaTSL
SOURCE oo ns | cTock

Fig. 6 Methods of preventing self-oscillation.
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@ PLESSEY

SEMICONDUCTORS

1641 Kaiser Avenue, Irvine, CA 92714

SP8000 SERIES

HIGH SPEED DIVIDER

SP8901

1GHz+512

The SP8901 is a four modulus +512 operating at
frequencies up to 1GHz. The device has a typical power
dissipation of 500mW, and operates over the temperature
range -30°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
L Self Biasing Clock Inputs

L] Current Limited TTL/MOS Compatible Inputs
- TTL/MOS Compatible Contro! Inputs
= !5V Supply

= Variable Input Hysterisis Capability
For Wide Band Operation

Control A Control B

Veer Fchcs
Veez 1}

o/r /e

CTA N

CTB 1]1/P REF
VEE2 /P REF
VEE1 ]

Fig. 1 — Pin Configuration

APPLICATIONS

L] Mobile Radio

L] Scanning Radio Receivers

» Microprocessor Controlled Frequency Synthesis

ABSOLUTE MAXIMUM RATINGS
Power Supply voltage (VCC — Vgg) 8V

Input voltage, Clock inputs 2.5V peak to peak

Control inputs -0.5V to 8V
Operating Junction temperature +150°C
Storage temperature -55°C to 150°C

Fig. 2-1Logic Diagram

Control A Control B Ratio
1 1 512
0 1 510
1 0 480
0 0 478

Fig. 3 — Table of Divide Ratios
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ELECTRICAL CHARACTERISTICS

Fest conditions (uniess otherwise stated)
Supply Voltage: Ve +5.0V+0.25V Veg: OV
T -30°C to +70°C

amb’
Clock Input: 400mV to 1.0V peak to peak

DYNAMIC CHARACTERISTICS

Value . .
Characteristic Min Tve Max Units Conditions
Max. Input frequency 900 MHz Vees = B
See Fig. 5.
Max. Input frequency 1.0 GHz Vg = +12v
R3 = 120Q
See Fig. 5.
Min. Input frequency
with sine wave input 100 MHz 600mV p-p
Min. slew rate of square
wave input 200 V/usS
Clock to output delay 40 60 nsec
Control setup and
release time:
Control A Input 2 nsec
Control B Input 5 nsec

OPERATING NOTES —

The circuit is configured as two +15/16 counters
which are clocked via a front end+2 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 SP8901).

The clock input should be correctly terminated and
alt input coupling and decoupling capacitors shouid 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/us. The low frequency sinewave operation of the
device can be improved by adding hysterisis to the

reference inputs. This can be carried out externally as
shown in figure 5 and can be measured as Vref1 — 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
(R1 = 32K(2) 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 bkQ 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 (VCC3’ is available for the
front end +2, and determines the maximum frequency of
the device. With VCC3 connected to the 5v supply the

circuit will operate up to 900MHz. The high frequency
limit may be increased to 1GHz by connecting VCCS via
a resistor to a supply greater than 10v as shown in Fig. 6.
The resistor value is given by: R3 = [(VHS (MIN)

-7)/25.1KQ.
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CONTROL
—= INPUT
1K SAMPLING OUTPUT
SCOPE 5092 1/P
5V
5v F
J; 0.1uF
R3
120Q
R, _ .
Sampling Scope Vhs 3 = [tvyg(min) - 7)/25] KQ
509 1/P 12v eg., Vyg - 12v £ 2v.
R3 =120
Fig. 5 — Test Circuit Fig. 6. — Application Circuit
STATIC CHARACTERISTICS
. Value
Characteristics Min Typ Max Units Conditions
Logic ‘t’ Output Voltage 35 \%
25 \Y 1ma source

Output short circuit current 10 mA

Logic ‘0’ output voltage 0.5 A\ 2mA sink
Supply Current 100 135 mA

Control inputs:

Min. Input high level 2.3 \

Max. input low level 1.3v v

Low level input current 0.8 1.2 mA Vin = 0.5V

NOTE 1: NOTE 3:

“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

= O,
Tymb = +25°C.
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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.



Plessey

w Semiconductors
1641 Kaiser Avenue,
Irvine, CA. 92714

SP8000 SERIES

HIGH SPEED DIVDERS

SP8906

500 MHz + 256

The SP8906 is a four modulus +256 operating at
frequencies up to 500MHz. The device has a typical
power dissipation of 400mW, and operates over the
temperature range -30°C to 70°C. The SP8906 has been
designed to interface with the NJ8911 and NJ8916 to
produce a 16 bit binary programmed frequency synthe-
siser, 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
= Scanning Radio Receivers
®  Microprocessor Controlled Frequency Synthesis

Veer O
Veez [

o/e
CTA
CcTB E

VEE2 E
vee [

Fig. 1 Pin Configuration

ABSOLUTE MAXIMUM RATING§
Power Supply voltage (VCC - VEE) 8V

Input voltage, Clock inputs
Control inputs

Operating Junction temperature
Storage temperature

2.5V peak to peak
-0.5V to 8V
+1500C

-650C to 150°C

Control A Control B

I r—1 ¥
—)lAMP l->|+15/1eH+15ne|->| op }—>—o 0

Fig. 2 Logic Diagram

Control A Control B Ratio
1 1 256

1 255

1 0 240

0 0 239

Fig. 3. Table of Divide Ratios

Control Delay Time -1 -16

w®

Fig. 4. Output Waveform
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ELECTRICAL CHARACTERISTICS

Test conditions {unless otherwise
Supply Voltage: Vee 5.0V 20.25V Vee: OV
T,mb:  -30°C to +70°C

Clock Input: 400mV to 1.0V peak to peak

STATIC CHARACTERISTICS

. Value )
Characteristics Units Conditions

Min Typ Max

Logic ‘1’ Output Voltage 35 v
25 \ 1 mA source

Output short circuit current 10 mA

Logic ‘0" output voltage 0.5 \% 2mA sink

Supply Current 75 100 mA

Control inputs:

Min. Input high level 2.3 \

Max. input low level 1.3v \

Low level input current 0.8 1.2 mA Vin=0.5V

NOTE 1:

“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 Tamb= +25°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

’ - Value 3 .
Characteristics Units Conditions
Min Typ Max

Max. input frequency 500 MHz Vg =5Y
See Fig. 5

Min. Input frequency

with sine wave input 10 20 MHz 600mV p-p

Min. slew rate of square 50 V/“S

wave input

Clock to output delay 40 60 nsec

Control setup and

release time:

Control A Input 2 nsec

Control B Input 5 nsec
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JPERATING NOTES

The circuit is configured as two +15/16 counters
thich are clocked via a front end amplifier as shown in
igure 2. The circuit will divide by 256 when the control
puts 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 ‘O’ 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
assible control delay is obtained by clocking the control
2vice on the negative going edge of the SP8906, and is
yual to 240 ciock input periods (minus the internal
slays 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).

The clock input should be correctly 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/“s.lf the input to the device is likely to be
interrupted the device will tend to self oscillate at an
output frequency of 2MHz. This can be prevented by the
addition of R.I = 120K 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 5k 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
j_/f:l—c oV
5002 0.1uF
Generator I K h—4
= ' ]—C }_{ ——
0.1uF 1K SAMPLING
33 SCOPE 5092 /P
13 5V
20 0.1uF
;l‘; M
SAMPLING SCOPE
50Q1/P
Fig. 5 — Test Circuit
R
1 CONTROL
INPUT INPUT
QuUTPUT
nF
5v
0.1uF
‘1: M

Fig. 6. Application Circuit
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© PLESSEY

SEMICONDUCTORS

CB CIRCUITS

PROVISIONAL DATA
40 - CHANNEL CITIZENS' BAND SYNTHESISER IC SETS

SP8922 SP8921

L BINARY _|

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 Channel |/Ps

Integral 10.24MHz Crystal Oscillator with
Buffered O/P

10.695MHz IF Offset for Double Conversion
455 kHz IF offset for Single Conversion

No Mixing or Prescaling Required between
VCO and Synthesiser | /P

Digital Phase/Frequency Comparator has
Source and Sink O/Ps

Lock Detect O/P
5V Supply Rail

Low Power:2256mW Typ. (SP8921)
225mW Typ. (SP8922)
3256mW 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 30MHz. The input is a high impedance
and requires an AC coupled source which is achieved
by a series capacitor. The prescaler is followed by seven
bits of programmable division. In the 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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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 whenever'channel 9,



or a non-permitted channel, is selected. When this out-
put is low, the synthesiser programs to channel 9.

The device common to both sets, SP8921, contains
the six most significant bits of the programmable coun-
ter, a 10.24MHz crystal oscillator maintaining circuit,
3 213 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
sode of the SP8922 or SP8923, give the total count re-
Juired to select the 40 citizens’ band frequencies. The
R/T input to the SP8921 gives an offset in the program-
mable count of minus 2048 (corresponding to —10.24
VIHz) when in the receive mode.

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 10.24MHz 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.

1]e SP8921
2
3 RECOGNITION
10 24 MRz E
. ROGRAMMABLE
10:24 MHz O/P [j 6 8IS
s
125 MHz O/P []
6

PHASE COMPARATOR
+ LOCK DETECTOR

o
SP8922 Vee

[PROGRAMMABLE
7 BITS

SELECTION

CHANNEL

FROM VCO

Fig. 2 SP8921/SP8922 interconnections (10.695MHz receive offset)
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z + LOCK DETECTOR 10
¢ [] 8
8
Lock 1k 15
orP | |
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[PROGRAMMABLEF— DECODE ﬁ
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VeE
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Fig. 3 SP8921/SP8923 interconnections (10.695MHz receive offset)
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)
VEE = QV, Vcc = +4.75Vto +5.5V

Ta = —30°C to +70°C

Value
Characteristic Min Typ. Max. | Units Conditions

Inputs (see Note 1)

Low 0 0.5 \"

High 24 Vcc \

VCO 0.4 1.0 Vp-p AC-coupled

Max. clock frequency 30 50 MHz
Outputs (except 10.24MHz O/P and

phase compatator C and D O/Ps)

Low 0.5 \ 6mA sink

High Vec—0.5 \ No load, see Note 2
10.24MHz O/P 600 800 mVp-p
Phase comp. C O/P

Leakage O/P high 50 bA

Q/P low 0.5 \ 5mA sink
Phase comp. D O/P

Leakage O/P low 50 HA

O/P high Vee—1.2 v 5mA source
Power supply

Vce +4.75 +56.5 \

lcc SP8921 45 60 mA

SP8922 45 60 mA
SP8923 65 90 mA
NOTES

1. Programming inputs may be left open circuit as input low, or connected Vcc as input high. All inputs (except VCO 1/P) have internal
10k Q pull down resistors to VEe. SP8922, SP8923 pin 6 is the VCO /P reference ; this pin may be left open circuit, or decoupled 1o Ve to
improve I/P sensitivity.

2. Outputs have an internal 5k Q pull up resistor to Vcc. Lock output (SP8921 pin 8) has an internal 10k Q pull up resistor to Vcc.

RECEIVE CHAIN

10695 MHz 455 kHz
15t MIXER 1F 2nd MIXER 1F

DETECTOR
+ AUDIO

SYNTHESISER
CHANNEL SP 8922/1 FILTER
SELECT OR
— spesaan
10240 MHZ
>
10260 MHz TRANSMIT CHAIN
XTAL

* SEE FIGS. 7 THROUGH 10
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Channel Input Code Output frequency Channel Input Code Output Frequency
No. FEDCBA | with R/T =0 (MHz) No. GFEDCBA|withR/T =0 (MHz)
1 000111 26.965 1 0000001 26.965
2 001000 26.975 2 0000010 26.975
3 001001 26.985 3 0000011 26.985
4 001011 27.005 4 0000100 27.005
5 001100 27.015 5 0000101 27.015
6 001101 27.025 6 0000110 27.025
7 001110 27.035 7 0000111 27.035
8 010000 27.055 8 0001000 27.055
9 010001 27.065 9 0001001 27.065
10 010010 27.075 10 0010000 27.075
1 010011 27.085 1 0010001 27.085
12 010101 27.105 12 0010010 27.105
13 010110 27.115 13 0010011 27115
14 010111 27.125 14 0010100 27.125
15 011000 27.135 15 0010101 27.135
16 011010 27.155 16 0010110 27.155
17 011011 27.165 17 0010111 27.165
18 011100 27175 18 00110600 27.175
19 011101 27185 19 0011001 27.185
20 011111 27.205 20 0100000 27.205
21 100000 27.215 21 0100001 27.215
22 100001 27.225 22 0100010 27.225
23 100100 27.265 23 0100011 27.255
24 100010 27.235 24 0100100 27.235
25 100011 27.245 25 0100101 27.245
26 100101 27.265 26 0100110 27.265
27 100110 27.275 27 0100111 27.275
28 100111 27.285 28 0101000 27.285
29 101000 27.295 29 0101001 27.295
30 101001 27.305 30 0110000 27.305
31 101010 27.315 31 0110001 27.315
32 101011 27.325 32 0110010 27.325
33 101100 27.335 33 0110011 27.335
34 101101 27.345 34 0110100 27.345
35 101110 27.355 35 0110101 27.355
36 101111 27.365 36 0110110 27.365
37 110000 27.375 37 0110111 27.375
38 110001 27.385 38 0111000 27.385
39 110010 27.395 39 0111001 27.395
40 110011 27.405 40 1000000 27.405

wle 1 SP8922/1 O/P frequencies with 10.240 crystal (0 =

ntact open, 1= contact closed to Vcc)

Table 2 SP8923/1 O/P frequencies with 10.240 crystal (0 =

contact open, 1 = contact closed to Vcc)

R/T1| R/T 2 | Offset

0 0 0

1 0 —455kHz

0 1 —10.240MHz
1 1 —10.695MHz

Table 3 Receive/Transmit truth table
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SP8921 CRYSTAL OSCILLATOR PERFORMANCE

TEMPERATURE (°C)
-40 -20 0 40 50 0

N
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Fig. 5 Freq y/temperat h jstics 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)

vee
= 1®
+No—8 < o
PHASE +N B < 62k
COMPARATOR
PHASE
125kHz O— A D — »—o 10 VCO COMPARATOR o veo
1%
125 kHz O—d A D
3|} S=ossy
3k -_—039
279
VEE
Fig. 7 Fifter A. Simple voltage pump, output range 2.5V Fig. 8 Filter B. Simple voltage pump with buffered output
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VH(>12v)

Rz [{Vh/135)-1]ka

125 kHz B8 ¢
PHASE
COMPARATOR $—0 10 veo 125 kHz 0—B ¢
No—4 ° =039y co::::fmn oo veo
+No—]A
= 039
VEE
LVEE

Fig. 9 Filter C. Current pump, output voltage range Vy— 1.5V Fig. 10 Filter D. Current pump output voltage range Vy— 1.5V

for VH less than 12V for V greater than 12V
NPUT/OUTPUT CIRCUITS (FIGS.11 THROUGH 16)

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

vee 1k
. sk
o -t — ver
|h o |
INPUT
VEE VEE == 20p
STANDARD {NPUT . STANDARC OUTPUT
Fig. 11 Standard input and output Fig. 12 VCO input

Vee
vee I
10k
| Lk
VEE
VEE
Fig. 13 Lock detect output Fig. 14 10.24 MHz output
vee
18k o
OUTPUT
e
QUTPUT
VEE
Fig. 15 Crystal oscillator inputs Fig. 16 Phase/freq Y 7o tp
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FURTHER APPLICATIONS
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Fig. 17 High stability crystal reference oscillator using SL680

Fig. 18 Voltage controlled oscillator for 27MHz CB synthesiser
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@ PLESSEY
Semiconductors

SP 9685

ULTRA FAST COMPARATOR

The SP 9685 is an ultra-fast comparator, and the SP 9687 is an
iltra-fast dual comparator, both manufactured with a high
serformance bipolar process which makes possible very short
yropagation delays 2.2 nS typ ./ 2.7 nS typ. respectively. The
sircuits have differential inputs and complementary outputs fully
sompatible with ECL logic levels. The output currents capability
wre adequate for driving 50 ohm terminated transmission lines.
The high resolution avaitable makes the devices ideally suited to
inalogue-to-digital signal processing applications.

With the SP 9685 a iatch function is provided to allow the
somparator to be used in a sample-hold mode. When the fatch
mnable input is ECL high, the comparator functions normally.
Nhen the latch enable is driven low, the outputs are forced to an
snambiguous ECL logic state dependent on the input conditions
1t the time of the latch input transition. If the latch function is not
ised the latch enable may be connected to ground.

With the SP 9687 a latch function is provided to allow the
somparator to operate in the follow-hold or sample-hold mode.
l'he latch function inputs are intended to be driven from the
somplementary outputs of a standard ECL gate. If LEis high, and
-E is low, the comparator function is in operation. When LE is
Jriven low and LE high, the outputs are locked into the logical
states at the time of arrival of the latch signal. If the latch function
s not used, LE Must be connected to ground.

Both devices are compatible with the AM 685/AM 687
espectively but operate from conventional +5V and~ 5.2V rails.

‘EATURES

Propagation Delay 2.2 ns typ/2.7 ns typ
respectively.

Latch Set-up Time 1 ns max./0.5 ns typ
Complementary ECL Outputs

50 Q Line Driving Capability

Excellent Common Mode Rejection

Pin Compatible with AM 685/687 but faster

JUICK REFERENCE DATA

B Supply voltages +5V, —5.2V
| | Operatmg tempurature range
—30°C 10 +85°C

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage 8v
Negative supply voltage —6vV
Output current 30mA
Input voltage +5V
Differential input voitage +5V
Power dissipation 500mwW
Storage -—55° to 150°C
Lead temperature (soldering 60 sec) 300°

:LECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Tams = 25°C

= +5.0V .25V
Vee = ~5.2V 4.25V
RL ==50Q

SP9000 SERIES

DATA CONVERSION PRODUCTS

SP 9687

ULTRA FAST DUAL COMPARATOR

GROUND 1

V. GROUND 2
{
NON INVERTING

INPUT _ 0 ouTPUT

INVERTING — '~ 0 0uTPUT
INPUT
H
wren”
NC
ENABLE vl CM10
GROUND 1 [] [} GRouno 2
v+ (] ) ne
NON INVERTING INPUT [} [3 ne
INVERTING INPUT (] Ne
Nefls 1] @ ouTPUT
LATCH ENABLE [Js ] 0 ouTpuT
v 0[] we DC16

DG16

On metal package, pin 5 is connected to case. On DIP
pin 8 is connected to case

Fig. 1 Pin connections

PIN DIAGRAM
QOUTPUT 14 ~ 16 OOUTPU+
QOUTPUT 2 4 I 15 QOUTPUT
GND 34 I 14 GND
LE 4 13 LE
{Es4 12 CE
—VE 6 11 +VE
—INPUT 7 4 10 ~INPUT
+INPUT 8 o -9 +INPUT
Fig. 1A
nan”:p;;('mwﬁ \ a outPur

MNVERTING

Y

LATCH ENABLE

0 ouTPUT

The outputs are open emitters, therefore external pulldown

are d. These i may be in the range
of 50-200() connected to —2.0V or 200-2000Q 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
IEE 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 22 3 ns
SP 9687 2.7 4 ns 100 mV pulse
Latch to Q delay SP 9685 25 3 ns 10 mV Overdrive
- SP 9687 2.7 4 ns
Latch to Q delay SP 9685 25 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 \
Input Capacitance Both 3 pF
Input Resistance Both 60 K ohms
Output Logic Levels
Output High Both —.96 —.81 \" At Nominal Supply
Output Low Both -1.85 -1.65 \ Voltages. .
Common Mode Rejection |Both 80 dB See Fig. 4
Ratio
Supply Voltage Rejection
Ratio Both 60 dB
COMPARE [
_________________________ H i
LATCH
ENABLE LATEH ‘4 i :
DIFFERENTIAL :
INPUT
VOLTAGE
[
[}
Fig. 3 Timing diagram
OPERATING NOTES the comparator over after a time tpd. Output Q and O

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 tow for latch. The first pulse
is used to highlight the ‘compare’ function, where part
of the input action takes place in the compare mode.
The leading edge of the input signal, here illustrated as
a large amplitude, small overdrive pulse, switches

S
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transitions are essentially similar in. timing. The input

signal must occur at a time ts before the latch falling

edge, and must be maintained for a time tn after the

latch falling edge, in order to be acquired. After tn, the

output ignores the input status until the latch is again

strobed. A minimum latch pulse with tow(e) is required

for the strobe operation, and the output transitions

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.

Ios_ 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, Ig is a chip design trade-off parameter;
externally, it is desirable to have Ig as low as possible,
while internally, circuit performance requirements
demand higher Ig.

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)

tod+ 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.

tod+(e) 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.

tod—(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.

s Minimum set-up time — The minimum time
before the negative transition of the latch
enable signal that an input signal change must
be present in 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.

Minimum latch enable pulse width — The

minimum time that the latch enable signal

must be HIGH in order to acquire and hold an
input signat change.

Vem 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 linearregion.
For a full ECL output level swing, the unlatched input
shift required is approximately 1mV. 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 1001V,
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 at 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

tow(E)

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 150Q . Terminations to —2V, or Thevenin equivalents,
should be used.

Measurement of propagation and latch delays

A simple test circuit is shown 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).
Select ‘offset null".
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.

wn

NON- INVERTING
HONITOR INPUT
> 2
e —— rT O 1050a
' 28 MEASURING
D SYSTEM
150
-2V
+5v
ELECTRICAL LENGTHS
'k 10k b=l2eyy
OFFSET
NULL
-s2v
Fig. 4 SP9685/9687 test circuit
60
M
S0
=
X \
=z
3 2
20
i
0 Lo
30 50 w 200 00 400

FREQUENCY (MHz)

Fig. 5 Open loop gain as a function of frequency
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PLESSEY SP9000 SERIES
Semiconductors

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- i o v
struction of fast A~D converter systems. The speed v} o vee
capability of the device is compatible with conversion wrer]« up) ov Losic
rates of up to 100 Mega-samples per second. input and ls i
output logic levels are ECL compatible. .

[ 2oy
FEATURES afe wpa
) OV ANALOGUE [}/ W] —8Vms
M Latch Set-up Time 2ns Max. oo |
B Max. Input Offset Voltage  5mV DG16
B Propagation Delay 3ns (Typ.) Fig. 1 Pin connections
B ECL Compatible
M Comparator Output Gating
W Wired OR Decoding for 4 Bits ‘_‘“6*:'1
B Current Output Settling to 0.2% in 8ns _— ANALOGHE
CURRENT  f——a OUTPUT

ABSOLUTE MAXIMUM RATINGS souce coment

Positive supply voltage +5.5V et

Negative supply voltage —5.5V cer

Reference supply voltage —8.5V

Reference current output 15 mA WIRED - OR

Input voitage +4V OECODING

Differential input voltage =6V LaTeH €e0 GATE

Power dissipation 500 mW eyt weut 1 l l l

Operating temperature range -30°C to +85°C N

Storage temperature range —65°C to +150°C asconeo

Lead temperature (soldering 30 sec) . outPuT

300°C
Logic input voltages to gate and latch Vee to 0

Fig. 2 Block diagram of SP9750

LATCH LATCH

INPUT

————50%

DEFINITION OF TERMS

t Minimum set up time - the minimum time
before the latch positive adge that the input
zun ‘be in a given state for acquisition to take

lace.

t Minimum hold time - the minimum time after
the fatch positive edge that the input must
remain in one state for scquisition to take
place

___________ < —_————— &  Minimum latch enable pulse width — the
minimum time for which the tatch must
remain low for scquisition to take place

Fig. 3 Timing diagram SP9750
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tame = +25°C

Vee = +5V +0.25V
Vee = —5.2V +0.25V

Veer = —8V
Zharacteristic Value Units Conditions
Min. Typ. Max,
Input offset voltage -5 +5 mV
Input bias current 25 A
Input offset current 5 pA
Supply currents Vcc 16 20 mA
Vee . 35 42 mA
VRer 14 18 mA
Total power dissipation 390 470 mwW
Analogue O/P current ‘on’ 5 mA See operating note 1
Analogue O/P current ‘off’ 5 pA +5Vonpin 8
Precision current stability 20 ppm/°C Also depends on Rexr
Min. latch set-up time (ts) 2 ns See operating note 2
Input to Qo Q/P delay (tpd (Q.)) 3 45 ns ] Vin =100 mV, 26 mV
over drive, 50Q load
Input to | delay (tde(lo)) 3 355) ns on I, to O volts (Note 3)
Delay gate input to Q1-4 high 15 . ns .
Delay gate input to Q1-4 low 1.5 25 ns } See operating note 4
Latch to Io (tpd (Llo))
between 50% points 3 45 ns
to 1% settling 4 8 ns } See operating note 5
to 0.2% settling 8 12 ns
Min. hold time tn 1 ns
Min. latch pulse width (tL) 2 ns
Common mode range —2.5V +25V{ V
Diff. mode range 5 \
Node capacitance o 35 pf
Node capacitance analogue input 3 pf
Input resistance 60 KQ
Output logic levels
Logic 1" —.98 -078( VvV Vee = 45V, Vee =—-5.2V
Logic ‘0’ —1.85 -1.6 \ Ri. = 220Q to —2V

NOTES
1 Qpoy ALL SAME LENGTH 50a TRACK
2 Lt Ly

ALL_OUTPUTS OF Qg.¢ (PINS &56.112)
300a  SOaLINE 10 50a
PN L0AD

S60a

-52v

Fig. 4 Test circuit
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SENERAL DESCRIPTION

The SP9750 is a fast comparator combined with a
atch 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 circuitry
vill therefore always produce a decision on the input
tate.

The comparator has a relatively low gain in the follow
node, 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
rerformance 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
rrovide wired OR decoding for four bits.

3. A precision current source, set by an external
ssistor.

4. A high speed switch for the precision current
5 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
ivectly 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 reduce
onsiderably the total hardware count but to reduce the
ropagation delays where they are most critical, and
liminate redundant operations.

JPERATING NOTES

1. The analogue output current (10) is set by means
f an external setting resistor (Rexr) and is equal to the
sference 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
or 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
ietween 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 refatively low gain of the comparator in
1e unlatched state, propagation measurements are
efined with a 25 mV overdrive. The relationship
ietween overdrive and delay is shown in Figs. 7a and
b

4. The gate input accepts an ECL drive. The outputs
Il to Qs 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 Q1 — Qa4 rails.

5. Qutput 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
(lo or Qo). The latch must be ‘low’ 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
anatogue 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 L2+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 paraliel-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 settle. For an 8-bit system, each
comparator in the first 4-bit conversion has a weighting
of 1/15 of full scale input. Therefore the settling band
of interest for + 3 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. 6 Block diagram of 4-bit LSB stage showing top six levels




Fig. 7 Performance curves. Unless otherwise sp
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© PLESSEY NOVOS

SEMICONDUCTORS NON-VOLATILE LOGIC

PROVISIONAL DATA

MN9102

NON-VOLATILE QUAD LATCH

The Plessey MN9102 is a non-volatile 4-bit data
latch which uses MNOS 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 whenever power is re-applied to the
device.

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

The high voltage usually associated with MNOS
memory devices is generated internally, requiring only
a single external capacitor to act as a charge reservoir
for supplying current when writing into the memory.

ggssssﬁ

DCc14
DG14

The device therefore operates from standard voltage

rails and requires no additional drive circuitry. Fig. 1. Pin connections (top).
FEATURES APPLICATIONS
Data Retention for One Year in the Absence Bl Metering Systems
Of Applied Power B Elapsed Time Indicators
Simple to Use M Security Code Storage
| |

Standard Power Supplies Only (+5V,
—12V)

14-lead DIL Package

|

]

|

M CMOS/TTL Compatible

: Typically Ten Million SAVE Operations

Y

MNOS MNOS MNOS
LATCH LATCH LATCH LATCH

g
;l;”

&

Fig. 2 Block diagram of MN9102

Last Channel Memory for Digital Tuning
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ELECTRICAL CHARACTERISTICS

Operating conditions (unless otherwise stated):

Vss = + 5V + 5%

Voo = OV

Ve = —12V + 5%

Output loading = 1 TTL load

Ambient operating temperature range including data retention

in the absence of applied power: 0°C to + 70°C

Characteristic Symbql i V.?:;:: Max. Units Conditions
Logic ‘0’ input voltage Vi Vv Nominal 20kohms internal pullup
Logic ‘1’ input voltage Vin Vss—1 \Y resistor to Vss on all inputs
'
Logic ‘0" output voltage Vou \ Output current = —1.6mA
Logic ‘1" output voltage Vo Vss—1 \ Output current = 100 yA
Output leakage current —10 +10 pA  [Vss = Vour > Vpp with OUTPUT
ENABLE = Vbp
Output voltage on Cexr —38 \ Load on Cext = 10Mohms
External reservoir capacitor | Cext 0.1 0.47 pF | See note 1
Data set-up time ts 1 Hs
Data hold time th 1 s
Data settling time td Hs Croap = 47pf
Output enable delay to ps | Croap = 47pf
SAVE time tsave 10 ms | See note 2
SAVE duty cycle % See note 3
SAVE cycles 108 107 See note 5
SAVE rise and fall times te us
Data retention time 1 year
Power dissipation 50 mW [See note 4

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

Ambient operating temperature —40°C to + 80°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 Cexr
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 cuirent fiow between Vss and Vee. The current
level on Vpp 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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outpUT = Vin
ENASLE [ — T

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

NOVOL

NON-VOLATILE LOGIC

PROVISIONAL DATA

MN9105

QUAD DECADE UP/DOWN COUNTER

The Plessey MN9105 is a 4-decade BCD counter
which counts up or down on negative transitions of the
CLOCK input. In parallel with the counter is a 16-bit
non-volatile MNOS memory into which the contents of
the counter can be written by holding CLOCK low
and then taking SAVE to a low level. When data has
been written into the memory, it can be retained even
in the absence of applied power, and then subsequently
be recalled from the memory to preset the counter.

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

1l canny

o

] 0

] ac

M

[ GUTPUT ENABLE
] Mxz

] mx1

J Voo

Dc1s
DG18

Fig. 1 Pin connections (top)

FEATURES
B Data Retention Guaranteed for One Year
in the Absence of Applied Power Over

Temperature Range 0°C to +70°C
DC to 250 kHz Count Frequency

Up/Down Count Facilities

18-pin DIL Package

c HY
EXT O~ cenematoR

OUTPUT ENABLE

MULTIPLEXER

16 - BIT NON - VOLATILE MEMORY

Fig. 2 MN9105 block diagram

Standard Power Supplies (+5V, —12V)
TTL/CMOS Compatibility
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Vss = + 5V + 5%
Voo = OV
Ve = —12V + 5%
Output loading = 1 TTL load

Ambient operating temperature range including data retention

in the absence of applied power: 0°C to + 70°C

Value
Characteristic Symbol | Min. | Typ. | Max. | Units Conditions
Logic ‘0’ input voltage ViL 0.8 \
Logic ‘1’ input voltage ViH Vss—1 v
Logic ‘0" output voltage Vou 0.6 Vv Output current= —1.6mA
Logic ‘1’ output voltage VoH Vss—1 v Output current=100uA
High impedance leakage current ' -10 +10 A |Vss > Vour > Vpp with
OUTPUT ENABLE = Vss

External capacitor Cext | 01 0.47 wF
Output voltage on CexT -37 v
External leakage on Cext 25 pA } See Note 3
SAVE duty cycle 10 %
SAVE cycles 106 107 See Note 2
Data retention time 1 year
Total integrated. RECALL time

between SAVE cycles 106 secs
Power dissipation 250 | 400 mw See Note 1

OPERATING NOTES

1. The majority of the power dissipation arises from
current flow between Vss and Vaa. The current level on
Vop 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 shouid 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

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 ps, the CARRY 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 Qpo, Qc, QB, QA SAVE|ClockiClear|Recall{Up/Down Mode
* * 1 |Highoutputimpedance 1 + 0 0 o] Count up
0 0 0 Decade 1 1 4 0 0 1 Count down
0 1 0 Decade 2 1 * | 0 * Set counter to 0000
1 0 0 Decade 3 1 * 0 ' * Preset counter from memory
1 1 0 Decade 4 0 0 0 (V] * Wirite into memory

* Logic "0’ or "1 level
i Logic ‘1" to ‘0" transition

ABSOLUTE MAXIMUM RATINGS

(all voitage with respect to Vss)

Voltage on Cexr —46 to + 0.3V

Voltage on Vg —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 + 80°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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Table 1 Function table

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.




SWITCHING CHARACTERISTICS
Loading = 1TTL LOAD

CL=10pF
wPipOWN T O o oo ___.
g~
ctock S\ /-?\_
otw Tw
CLE, | / < \
" T (e — Ty
an R S N\
I
CARRY tony
Fig. 3 Counter timing
Parameter Symbol Value Units Notes

Maximum CLOCK frequency 250 kHz
Minimum CLOCK width tw 2 ps
Minimum CLEAR width tc 1 us
Minimum up/down select ts 1 us
Maximum CLOCK to Qn delay t 3
Maximum CLOCK to CARRY delay} P Hs
Maximum CLEAR to Qn delay tp’ 2 us
Minimum CARRY width tery 2 Ws tw = 5us (Note 4)
Maximum CLOCK rise/fall time} t 10 s
Maximum CLEAR rise/fall time e K

Table 2 Counter switching characteristics

cLock _/_‘\____{ I \
— o ——

q,

it ok

______ o fomm !
MX1 / MX2 i (u Ll
»
n \_//__/——\L_
T

Fig. 4 Output control timing

Parameter Symbol Value Units Notes
Minimum CLOCK to LOAD delay tel 2 us
Maximum Load to Qn delay }
Maximum MX1/MX2 to Qn delay! tp 3 Hs
Table 3 Output control switching characteristics
cLock / \ rys / L
it T 1/ /.
B A — ade
— e -
a '}_;_f‘j—l
" —
Fig. 5 Memory timing
Parameter Symbol Value | Units | Notes
Minimum SAVE time tsave 10 ms Note 5
Minimum CLOCK to SAVE delay tes 2 us
Minimum RECALL width tr 2 Hs
Maximum RECALL to Qn delay tp 3 us
Maximum SAVE rise/fall time }
Maximum RECALL rise/fall time te 10 ‘HS

Table 4 Memory switching characteristics
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SEMICONDUCTORS

1641 Kaiser Avenue, Irvine, CA 92714

NOVOL

NON-VOLATILE LOGIC

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 muitiplexed
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 voitage
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
L DC to 100KHz count frequency

L] Non-volatile data retention for 1 year over the
temperature range 0°C to 70°C.

L] Operation from single 12 volt supply with CMOS
compatible inputs.

L] Operation from split supplies (+5, -7volts) allowing
inputs to interface with TTL.

ABSOLUTE MAXIMUM RATINGS
{All voltages wr.t. Vgg)

Externally applied voltage on CEXT +0.3 to -46 volts
Voltage on any other pin +0.3 to -15 voits
Current drain on any digit strobe 10mA

Current drain on any other output 25mA

Ambient operating temperature -40°C 1o 80°C
Storage temperature -65°C to 125°C

The above limits are absolute limiting values above
which the lifetime and performance of the device may be
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Vss (N ] 24f] QG

S6 [] 2 2301 oF

DS5 [] 3 22[] QE

Ds4 [ 4 21 ap

DS3 [0 5 2001 oC

Ds2 [ 6 1901 B

DS1 04 7 183 QA

CLEAR [ 8 17[1 OVERFLOW

OUTPUT ENABLE [] 9 160 LZB
SAVE [J10 15[ CEXT
cLocK gn 141 SCAN
RECALL 12 13[] Vop
DG24

u Data “SAVE’ time of 10 milliseconds.
L} Leading zero and full blanking facilities.
L} Multiplexed seven-segment outputs.

L] Self scanning multiplexing.

L Counter overflow indicator.

impaired. No guarantee is implied that the device will
function at any condition other than specified under the
operating conditions.




QA OB OC QD OE Qr QG OVERFLOW
Cexy 15 HV. T18T19 T20T21 T22T23Tz4 17
GENERATOR [ sEVEN SEGMENT DRIVERS
a 7, DS,
QUTPUT S
ENABLE %] L 6,Dbs, E|) s
5_ DS
LEADING 2, 73 R
ZERO %5 ] MULTIPLEXER G
BLANKING '© | 4. D5 ;0
3 pbs; T B
SCANG — .° E
T 2_DSg
CLOCK"”——‘Q_! StX DEC"E.)E COUNTER ]——?CLEAR
[ 64 BIT NON-VOLATILE MEMORY [ T20RECALL
107 SAVE
OPERATING CONDITIONS
Ambient operating temperature (including 0°¢ to 70°C
non-volatile date retention in the absence of applied VSS = 0 volts
paower). VDD =-12%1 volts
SLECTRICAL CHARACTERISTICS
PARAMETER MIN TYP MAX UNITS CONDITIONS
Logic ‘0" input level Vss-4 Volts
‘Logic "1 input level Vel Volts
Input leakage current™ -10 +10 A Vpp<Vn SVss
Logic ‘0’ output leakage current -10 +10 MA VDngoutEVSS
Logic ‘1’ output gurrent
Segment Drivers 10 mA)
Oye.rflow 10 mA) Vout = Vs -3volts
Digit Strobes 3 mA)
Count frequency D.C. 100 KHz
Clear width 5 nS
Recall width 5 us
Clock width 5 uS
Save width 10 mS
Output delay 10 us
Internal Scan frequency 1 KHz
External Scan frequency 25 KHz
High Voltage output 42 Volts))
Save duty cycle 10 % )

*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 additional 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 QA QB Qc QD QE OF QG

0000 0} | 1 1 1 1 1 1 0

PR

o

0001 Mmio 1 1 0 0 0 0

0010 (@1 [1 |o |1 |1 |0 |1

0011 (3 |1 1 1 1 0 0 1

S
LRI | -

0100 4|0 1 1 0 0 1 1

—~
o

d

0101 ) |1 0 1 1 0 1 1

o~

=

0110 6 |1 0 1 1 1 1 1

‘l‘
o

0111 (7) | 1 1 1 0 0 0 0

s—l

1000 8 |1 1 1 1 1 1 1

Ll

-

R

1001 9|1 1 1 1 0 1 1

|
A

-

INVALID* 0 1 1 1 1 1 0

l‘,
-~

*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) — Qg
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 Vgg. 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 ail digit strobes are turned off during RECALL
and CLEAR modes and also when OB = 0. 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 = 5usec})
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 = Susec)
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 — (Minimu'm CLEAR width = 5usec)

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 ‘O’ level, however if CLEAR, CLOCK or RECALL
are at a logica! ‘1" level, then the SAVE mode is inhibited
until all of these three inputs have returned to a logical
‘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 { 1
Save * 9] 0 0 0
X = Don't Care { = 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:

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
OVERFLOW 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

1) Provision for CARRY output for cascading a range of counters specifically for timing
devices — The OVERFLOW output will be applications (e.g., Elapsed time indicators,
replaced by a CARRY output. This output programmable  timers). Possible counting
will be such that an input CLOCK pulse configurations are then:

Hours | Mi S J S d /100 |Input Freq.
Variant A 59 59 99 100 Hz
Variant B 9999 59 1 Hz
Variant C 99 59 59 1 Hz
Variant B [9999 59 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
occut, shall be minimal.

The code used to identify package outlines is that 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

Orders for quantities up to 99 received by Plessey Semiconductors at Swindon
will be referred automatically to our U.K. distributors ; quantities of 1000 and over
must be ordered from Plessey Semiconductors direct, at the following address :
Plessey Semiconductors
Cheney Manor
Swindon
Wilts. SN2 2QW
Tel: (0793) 36251
Telex: 449637

OVERSEAS ORDERS

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
outlines.

CM — Multilead TO-56

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
ordering 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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U.S.A.



ALABAMA:
ARIZONA:

CALIFORNIA:

FLORIDA:
GEORGIA:
ILLINQIS:
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

Western Sales/A

PLESSEY SALES REPRESENTATIVES:

Huntsville
Scottsdale
Phoenix
Goleta

Marina Del Rey
San Diego
Sunnyvale
Kenneth City
Duluth

Elk Grove Village
Beltsville
Wayland
Brighton
Bloomington
Independence
St. Louis
Plainview
Spring Valley
Skaneateles
Raleigh
Shaker Hieghts
Centerville
Zanesville
Bolton
Portland
Pittsburgh
Huntingdon Valley
Arlington
Houston
Austin

Lorton

Seattle

(205) 883-9260 REMCO

(602) 948-4404 Faser Technical Sales

(602) 997-1042 Eltron

(805) 964-8751 The Thorson Company of So. California
(213) 822-1187 RELCOM

(714) 455-0055
(408) 245-9890
(813) 546-6390
(404) 476-1730
(312) 439-9090
(301) 937-8321
(617) 655-6080
(313) 227-1786
(612) 884-8291
(816) 254-3600
(314) 997-1515
(516) 681-3156

Littlefield and Smith Assocs.
Bryan Procter

Kirkwood Assocs.

REMCO

R-TEK

Applied Engineering Consultants
Wayland Engineering Sales
S.A.l. Marketing Corp.
Electronic Sales Agency Inc.
Engineering Services Company
Engineering Services Company
Robert Smith Assacs.

(914) 354-6067 Robert Smith Assocs.
(315) 685-5731 Robtron Inc.
(919) 787-1461 REMCO

(216) 751-3633
(513) 435-3181
(614) 454-8942
(416) 626-3805
(503) 227-0599
(412) 782-56120
(215) 947-5641
(817) 640-9101
(713) 772-1572
(512) 451-3325
{703) 550-9799
(206) 345-0376

S.A.l. Marketing Corp.
S.A.l. Marketing Corp.
S.A.l. Marketing Corp.
MacKay Associates

Bryan Procter

S.A.1. Marketing Corp.
Dick Knowles Assocs.

W. Pat Fralia Company Inc.
W. Pat Fralia Company Inc.
W. Pat Fralia Company Inc.
Applied Engineering Consultants
Bryan Procter

PLESSEY DISTRIBUTORS:

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

Beltsvitle
Plainview
Arlington

(301) 937-8321
(516) 822-5357
(817) 649-8981

Applied Engineering Consultants
Plainview Electronics Supply Corp.
Patco Supply

PLESSEY REGIONAL OFFICES:

BRYAN PROCTER

JONATHAN HILL BERNARD ERDE AL Willis

710 Lakeway
Suite 265

Sunnyvale, CA 94086

(408} 245-9890

lication: Mid Sales M; Eastern Sales Manager S.E. Sales/Applications
4825 N. Scott 89 Marcus Blvd. Mailing Address:
Suite 308 Hauppauge, New York 11787 89 Marcus Blvd.

Schiller Park, IL 60176 (516) 273-3060
(312) 678-3280/3281 TLX 961419 TELL USA HAUP
TWX 910-227-3746

Hauppauge, N.Y. 11787
Orlando Answering Service
(305) 859-4643
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ales offices

RANCE Plessey France S.A., 16/20 Rue Petrarque, 75016 Paris. Tei: 727 43 49 Tx: 62789
TALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37347
CANDINAVIA Svenska Plessey A.B., Alstromergatan 39, 4tr, $-112 47 Stockholm 49, (P.0. Box 49023 $-100 28 Stockholm
43) Sweden. Tel: 08 23 55 40 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 2QW Tel: 0793 36251 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, 1Il. 60176
Tel: (312) 671 4554 Twx: 910-227-0794
EST GERMANY Plessey GmbH., 8 Munchen 40, Motorstrasse 56, Tel: (89) 351 6021/6024 Tx: 5215322
Plessey GmbH, Moselstrasse 18, Postfach 522, 4040 Neuss. Tel: (02101) 44091 Tx: 517844

igents

USTRALIA Plessey Ducon Pty. Ltd., P.0. Box 2, Christina Road, Villawood, N.S.W. 2163. Tel:72 0133 Tx: 20384

USTRIA Plessey GmbH., Rotenturmstrasse 25, Postfach 967, A-1011 Vienna. Tel: 63 45 75 Tx: 75 963

ELGIUM & LUXEMBOURG Plessey S.A., Chausee de St. Job 638, Brussels 1180, Belgium. Tel: 74 5§971. Tx: 22100

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

ANADA Plessey Canada Ltd., 360 Supertest Road, Downsview, Toronto, Gntario. Tel: 661 3711. Tx: 065-24488

ASTERN EUROPE Commercial Manager, Mid and Eastern Euvrope, Plessey Co. Ltd., Iifard, Essex, 1G1 4AQ England.
Tel: 01-478-3040. Tx: 23166

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

ONG KONG Plessey Co. Ltd., Room 1002, Connaught Building, 54-46 Connaught Road C, (P.0. Box 617) Tel: 5-452145.
Tx: 74754

APAN Cornes & Co Ltd., Maruzen Building, 2 Chome Nihonbashi-Dori. C.P.0. Box 158, Chuo-ku, Tokye 103. Tel: 272-5771.
Tx: 24874

Cornes & Co Ltd., Marden House, C.P.0. Box 239, Osaka. Tel: 532-1012/1018. Tx: 525-4496

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

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

DRTUGAL Plessey Automatica Electrica, Portugesa S.A.R.L., Av. Infant D. Henrigue 333, Apartado 1060, Lishon 6. Tel:
313173/9 Tx: 12190

DUTH AFRICA Piessey South Africa Ltd., Forum Building, Struben Street, (P.0. Box 2416) Pretoria 0001, Transvaal. Tel:
34511 Tx: 30277

SAIN The Plessey Company Ltd, Calle Martires de Alcala, 4-3 Dcha., 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 S pply A/S., Nan de 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 A/S., 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: 21858
SDS Components Ltd., Hilsea Industrial Estate, Portsmouth, Hampshire P03 5JW. Tel: 0705 65311 Tx:86114
For T.V. circuits only:-
Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks SL1 4XU Tel: (0753) 31700 Tx: 847571
C.P.C. Ltd., 194-200 North Road, Preston PR1 1YP. Tel: (0772) 55034 Tx: 677122
USA Semiconductor Specialists, P.0. Box 66125, 0"Hare Internatl. Airport, Chicago, IIl. Tel: 312 279 1000 Twx: 910-254-01
WEST GERMANY
PLZ1 Dr. Guenther Dohrenberg, 1000 Berlin 30, Bayreuther Strasse 3. Tel: (030) 21 38 043-45
PLZ2 Nordelektronik GmbH-KG, 2085 Quickborn, Harksheiderweg 238-240. Tel: (04 106) 4031 Tx: 02 14299
PLZ6 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: 0522108
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