




































































































































































































































































































































































































































































Typical Operating Characteristics

SP8630

800|

700|

L

RATION AFFECTED'
SLEW RATE OF
SIGNAL

e

ORIVE LEVEL mV (p-p) (SINEWAVE)
s
2.
/
P

RN Py’ AU SN PR R P

DRIVE LEVEL

1 /
d
N d
200| v
\ g %' >
. >
10
9 1=
-
L, o
o R
) 50 100 150 200 250 300 30 400 450 SO0 S50 600 650
FREQUENCY  (MHz)
Fig. 5 Minimum drive level v. input frequency at 125 C
640 650
ORIVE LEVEL
620 325C Loy ems 625 —
/ "N\ 300mv rms 177 ORIVE
L (90mY p-p)
600 / | - / W M
/Iy ! - N
580 —5 \
24 N
S / i 3 sso \
& H TSV Ty
3 / y L~ — W2 mv
e +25¢ S
v £

150my rms |

/ '
O
)4
=40 =45 =50 -55 ~60 -65 -~70 15

POWER SUPPLY (V)

Fig. 6 Max. operating frequency v. power supply voltage for a
typical SP86308B

APPLICATION NOTES
Direct coupling to the SP8630

It can be seen from the circuit diagram that the input
arrangement of the SP8630 series is not compatible with
the normal ECL logic levels. The input reference level is
approximately —3.2 volts but it is not 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.

SR

N

475

450

-60

-40 -2

0

TEMPERATURE (C*)

60 +80 +100 120

Fig. 7 Max. op ing

typicsl SP86308

v.
(Vec = —5.2V;

ABSOLUTE MAXIMUM RATINGS

Power supply voltage

Vce - VEE

Input voltage VN

Output current lQUT
‘Operating junction

temperature

Storage temperature

8v.

Not greater than the
supply voltage in use
15 mA

+150°C
—55°C to +150°C
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Plessey
Semiconductors

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8634B

<+ 10 700 MHz

The SP8634B, is a divide-by-ten circuit
with binary coded decimal outputs for opera-
tion from DC up to specified input frequencies
of 700 MHz, over a guaranteed temperature
-ange of 0°C to +70°C,

These devices, optimised for counter applications in
systems using both ECL and TTL, are intended to be
operated between OV and -5.2V power rails and to

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 I1I/ECL 10k-compatible input. The TTL-compatible
reset “orces the 0000 state regardless of the state of the
other inputs.

FEATURES
B Direct gating capability at up to 700 MHz BIAS DECOUPLING [ @1 161 CLOCK INMIBIT 1/P { ECL- COMPATIBLE )
B TTL- compatible BCD outputs A 0/P (TTL-COMPATIBLEI(] =
B TTL- and ECL-compatible carry outputs RESETITTL- comPATIBLE) ] F cuock weur
B Power consumption less than 500 mW ve ] i ne
. Wide dyn'imic input range NEGATIVE SUPPLY (-5 2v) [ [] POSITIVE SUPPLY ,0V)
C
neld IJ CARRY O/P (110~ COMPAT'BLE!
APPLICAT|0NS ! 8 O/P (TTL- COMPATIBLE) :ﬂ O O/P (TTL-COMPATIBLE)
. Counters C O/P (TTL- COMPATIBLE) nCARRV O/P{ECL- COMPATIBLE * Dc‘s
W Timers.
B Synthesisers Fig. 1 Pin connections (top)
RESET L
1P
A %o ‘a Oo) i ‘l °
D TYPE O TYPE D TYPE
-2 _ FIF _ FIF _ FIF
=P O cK & Bol e [ Ol [
¥ X ¥y
¥ 3 ¥¥
126k
cLock 1/p
REF
500 500
O
L
T T T
o/p orP orP
° [h Q
BIAS 2k 950[1]950 ) ek | 2K [l]| AR U8 1)
CHAIN
@ | : |
A N 4 ECL m 0
o/P o/p o/e CARRY CARRY o
orp orp

Fig. 2 Logic diagram



ELECTRICAL CHARACTERISTICS (All types except where otherwise stated)

Test Conditions (unless otherwise stated)

SP8634

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
SP86348B 700 MHz Input voltage
Min. input frequency 400-800mV p-p
with sinusoidal 1/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 \" Tamb = +25°C
Low —1.650 \") (see Note 1)
Edge speed for correct operation 25 ns 10%—90%
at maximum clock /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)
Qutput Voltage
High state +2.4 \' 5kS2 resistor and 3
TTL gates from o/p
Low +0.4 \" to 5V rail
ECL carry output (pin 9)
Output Voltage
High -0.975 v Tamb = +25°C
External current
Low -1.375 \") = 0mA (See Note 4)
Power supply drain current 75 20 mA Vege =5.2V

NOTES

1. The: clock inhibit input levels are compatible with ECL 111 and ECL 10000 levels throughout the temperature range 0°C to +70°C.
2. For a high state, the reset input requires a more positive input level than the specified worst case TTL VQH of +2.4V. Resetting should
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 SPB000

series device.

3 These nutputs are current sources which can be readily made TTL-compatible voltages by connecting them to +5V via 10k resistors.
The: FCL carry output is compatible with ECL 11 throughout the temperature range but can be made compatible with ECL 111 using the

simple: interface: shown in Fig. 3
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CARRY OUTPUT ECL (494 BLE

ECLTX OR ECL 10k
COMPATIBLE

VEE 1-5:2v)

‘Fig. 3 ECL I11/ECL 10000 interfacing

#FOR ABC AND D OUTPUTS, R=940n
FOR CARRY TTL QUTPUT R= 2950

Fig. 4 TTL carry and ABCD output structure
OPERATING NOTES

The devices are intended to be used with TTL and ECL
in a counting system — the ECL and the decade counter
being connected between voltage rails of OV and —5.2V
and the TTL between voltage rails of OV and +5.0V.
Provided that this is done ECL and TTL compatability is
achieved (see Figs. 4 and 5).

The clock is normally capacitively coupled to the signal
source: a 1000pF UHF capacitor is normally adequate. |f
low frequency operation is required the 1000pF capacitor
should be connected in parallel with a higher value
capacitor. The bias decoupling (pin 1) should be connected
to earth via a capacitor — preferably a chip type — but in
any case a low inductance type suitable for UHF
applications. The devices normally have an input amplitude
operating range far greater than the specified 400 to
800 mV pk/pk. However, if the decoupling capacitor is not
of a UHF type, or it is connected to an earth point that has
a significant impedance between the capacitor and the V¢¢

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 68k resistor between the clock input and the
negative supply. |f 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 greaier 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 10kS2 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.

RESET E t—a $—8 ¢ $— 04— carry

=i
" T

b 2 P L2 s fo
cocx
l“Nl!l"EcA"én L“ n

SP863L

NS ™
14 . o
P—  Jecn
cLock GATE

Fig. 5 Typical application configuration

RESET INPUT :_h— 100 ns MIN
CLOCK INHIBIT ]
cLoex L2

® i 1 1
SEE NOTE
¢ B e [
. 1 -
CARRY OUTPUT (TTL) l I
CARRY OUTPUT (ECL) I l—

NOTE THE BCD OUIPUTS ABC AND D REPRESENT THE LOAD RESISTOP”

Fig. 6 Decade counter timing diagram



ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vec — VEg
Clock inhibit voltage

Clock input voltage

Bias voltage (VoyT) on BCD autputs,
VouTt — Vee (10kS2 resistor in series
with output)

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

Output current from ECL carry
output (IgyT) (Note: the device

will be destroyed if the ECL

output is shorted to the

negative rail}

Operating junction temperature
Storage temperature range

QUICK REFERENCE DATA

Power Supplies Vee

) Vee
Range of clock input amplitude
Operational temperature range
Frequency range with sinusoidal 1/P
Frequency range with square wave |/P

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 + 0.25V
400-800mV p-p
0°C to +70°C
40-700 MHz
DC to 700 NiHz

SP8634
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SP 8000 SERIES

HIGH SPEED DIVIDERS

SP 864 3A & B3so mH:
SP 8647 A &B2somHz TTLOUTPUTS

UHF PROGRAMMABLE DIVIDERS +-10/1

In frequency synthesis it is desirable to start
programmable division at as high a frequency as possible,
because this raises the comparison frequency and so
improves the overall synthesiser performance.

The SP8640 series are UHF integrated circuits that
can be logically programmed to divide by either 10 or 11,
with input frequencies up to 350 MHz. The design of very
fast fully programmable dividers is therefore greatly
simplified by the use of these devices and makes them
particularly useful in frequency synthesisers operating in
the UHF band.

Inputs and outputs are ECL compatible throughout the

FEATURES

Military and Industrial Variants.

350 MHz Toggle Frequency

Low Power Consumption

ECL Compatibility on All 1/Ps & O/Ps
Low Propagation Delay

True and Inverse Outputs

Optional TTL Output

QUICK REFERENCE DATA

@ Full Temperature Range Operatior:
‘A’ Grade —55°C to +-125°C
‘B’ Grade 0°C to +70°C

B Supply Voltage
lVCC - VEE| 5.2V

B Power Consumption 250mW Typ.

B Propagation Delay 3ns Tvp.

temperature range: the clock inputs and programming
inputs are ECL IIl compatible while the two com-
plementary outputs are ECL |l 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
£ pulldown resistors to Ve (negative rail).

Clock 1/p Clock 1/p
PEY NC DG16
PE2 NC
NC NC
Vee Vee
NC SP8E46/7 TTL v/p
NC . NC
olp (Qq) o/p (Qq)

NOTE: UNUSED PINS (EXCEPT 8 AND 9)
MAY BE CONNECTED TO Vgg: THIS WILL
REDUCE CLOCK BREAKTHROUGH ON THE
OUTPUTS. PINS 8 AND 9 SHOULD BE LEFT
OPEN-CIRCUIT WHEN NOT IN USE.

Fig. 1 Pin connections (top)

ABSOLUTE MAXIMUM RATINGS

Supply voltage Ve — Veel 8V

Input voltage V; (4 ) Not greater than the
supply voltage in use.

Output current | 20mA

Max._ junction temperature +150°C

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



SP8643/7

Clock TTL PE. PE. Div
Pulse | & @ | O | Qoo PEs PE2 | Ratio
1 L H H H H L L 1
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 t The maximum possible loop delay for control is
9 H L L L L obtained if the L-H transition from Q4 or the H->L
transition from Q, is used to clock the stage controlling the
10 H H L L L . N . .
1 Tl TR IR T +10/11. The loop delay is 10 t?lock periods minus the
o e = internal delays of the +10/11 circuit.

/V

Extra state
Table 1 Count sequence

LN
v cP
PEY
el
Fig. 2 Logic diagram (positive logic)
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb: —55 Cto —125 C (A grade)
0 Cto -70 C (B grade)
Supply voltage (see note 1): Vg OV
Vgg -5.2Vv
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 \ see Note 2
Input pulldown resistance, between
pins 1, 2, 3, and 16 and Vgg (pin 12) 4.3 KQ
Output voltage levels
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 uevices are specified for operation with the power supplies of Ve = OV and Vgg = —5.2V £ 0.25V, which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Vo = +5V £0.25V and Vgg = OV.

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

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

Dynamic 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 SP8643 350 i MHz
SP8647 250 MHz
Min. frequency with
sinewave clock input All 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 15 ns See note 5
Release time All ' 1.5 ns See note 6
NOTES

The devices are dynamically tested using the cirouit shown in Fig. 5.  The bias chain has the same temperature coefficient as ECL |11 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.

5. Set-up time is defined as the minimum time that can elapse between a L—=H transition of a control input and the next L=>H clock pulse
transition to ensure that the +10 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 clock pulse

transition to ensure that the +11 mode is forced by that clock pulse (see Fig. 4).

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

SP8647 Q4 to TTL output delay = 3ns, typical

The TTL O/P 1s a free collector and requires a 2k Q (typ) pull-up resistor. The current taken by this resistor must be included ir

the 8mA current in Note 7 above.

© o~

CONDITIONS PE; LOW

CLOCK /P " f
!

1
]
= F 4 VN H
[P R !
Ll

' '
SET UP = .-
TIME

7

0%
Qore [

§
'
'
'

[}
[}
CLOCK 10 —wd  beo-
o/p DELAY ' !

Fig. 3 Set-up timing diagram

CONDITIONS PEjLOW

50%
cLock 1P Jm

|

] VEE-S 2V

0y

I

cLock 10
— ,' 0/P DELAY

Fig. 4 Release timing diagram Fig. 5 Test circuit for dynamic measurements
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OPERATING NOTES

The SP8640 range of devices are designed to operate in
the UHF band and therefore PCB layouts should comply
with normal UHF rules, e.g. non-inductive resistors and
capacitors should be used, power supply rails decoupled,
etc.

All clock and control inputs are compatible with ECL
{it 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
negwork is required as shown in Fig. 6.

SP8643/7

The SP8643 device ECL o/ps are compatible with
ECL Il levels when there is no external loa_. 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 Il and ECL 10K. The interface circuit of Fig. 8
can be used to increase noise immunity when interfacing
from ECL 11l and ECL 10K outputs at low current levels to
ECL 11l and ECL 10K inputs.

' vee

%

SCL l

SIGNA|
SOURCE cLock

VEE

EcL I
orp

27

=== —ECLIL COMPANIBLE O:P

15k

Fig. 6 Recommended input bias configuration for capacitive

coupling to a contir uous 505 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 +126°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).

v cct+ VI
.
SPREL/T
680 —> 1
Q. INSTIOR BCYTY
15k Qﬂ SP86L0/1/2/3
FROM 10/ 10 SINGLE
m ; N9 e
1 N
=Y
3
Ynore
NS
4
Land
[}m 20
Vgg OV

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

Fig. 8 ECL Il to ECL 111 interface

159



160

Plessey
@ Semiconductors

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 operating frequencies 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 complementary emitter
follower outputs.

FEATURES

B Low Power - Typically 2560mW
B ECLI & ECL I Output Compatability
W Easy Operation From UHF Signal Source

APPLICATIONS

B Prescaling for UHF Synthesisers
B Instrumentation

orp [ O1 ] vee
ne (] ] ne
we ] f] VCEF
ore ] ne
we [ [ 7P
we ] ] ne
-ve vee [ Nue
DG14

Fig. 1 Pin connections

QUICK REFERENCE DATA

B Power Supplies Vcc = OV
- Vee = —b5.2V +0.25V

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

Vee 16)

—_——— o ———

Fig. 2 Functional diagram



ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Tamb = —55°C'to ~125°C (‘A’

grade)

0°C to ~70°C (‘B’ grade)

Supply Voltage
Vee = OV
Vee = —5.2V + 0.25V

Output load = 5000 in parallel with approx. 3pF

SP8650

ch L - Value
aracteristic ype 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 == 400 to 800mV p-p
Min. slew rate for square wave
input to guarantee correct
operation to OHz 100 V/us
Input reference voltage 2.6 \)
Output voltage swing (dynamic) 500 800 mV p-p
Output voltage (static)

high state —8.95 .615 \

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

MONITOR 33 33

509
SIGNAL
SOURCE

ECL II COMPATIBLE
SP8650 O/P

ECL 10K COMPATIBLE

Fig. 3 Toggle frequency test circuit

Toggle Frequency Test Circuit

1.
2.

All leads are kept short to minimise stray capaci-

tance and induction.

Resistors and capacitors are non-inductive UHF

types.

Device is tested in a 14 lead Augat socket type

No.314-AGGA-R

Fig. 4 SP8650 to ECL 10K interface

ABSOLUTE MAXIMUM RATINGS

Power supply voltage /Vcc — Vee/ 8 volts

Input voltaye ViNac 2.5V p-p
Output source curr lout 10mA
Storage temperature range —55°C to 125°C

Operating junction temperature ~ 150°C max.
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OPERATING NOTE

Normal UHF layout techniques should be
used if the SP8650 divider is to operate satis-
factorily. If the positive supply is used as the
earth connection, noise immunity is improved
and the risk of damage due to inadvertently
shorting the output emitter followers to the
negative rail is reduced.

The circuit is normally capacitively coupled to the
signal source. In the absence of an input signal the
circuit will self-oscillate. This can be prevented by
connecting a 10K Q) resistor between one of the inputs
and the negative rail.

The device will also miscount if the input transitions
are slow — a slew rate of 100V/ s or greater is necessary
for low frequency operation.

The outputs interface directly to ECL 1 or to ECL 10K
with a potential divider (see Fig. 4).

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

"ﬂ

PHASE/ FREQ
COMPARATOR

FILTER @ ! ou
BUFFER
AMPLIFIER
sreea3 SP8650
€Mos —wom €1 s
PROGRAMMBLE !

DE CADE J

cMos

PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop



Plessey
Semiconductors

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

SP8659A &

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 excess of 200MHz over the temperature ranges
—55 Cto :125 C (‘A" grade), 0 Cto: 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 CMOQOS.

FEATURES

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

APPLICATIONS

@ Low Power VHF Communications
B Portable Counters

SP8000 SERIES

HIGH SPEED DIVIDERS

cms

Fig. 1 Pin connections (viewed from beneath)

Power supply voltage,
Vcc—VEE
Input voltage Vin

Qutput sink current, lo
Operating junction
temperature

Storage temperature

ABSOLUTE MAXIMUM RATINGS

8V

Not greater than
supply voltage in use
10mA

F150°C
—55°C to -+ 150°C

E‘ a 00) o

ore

— P

[P0 [’}
0 TYPE 1 D TYPE 0 TYPE o
! sl s 5| FIF H sl FFls STAGE
[ L Kk Tw kK
| I ’ |
cLock NPuT
EoCK WPOT
o 100} lu‘o ) 00
'10 0 TYPE °—L1 ‘:o tvee (04 o rvee [ o 1vee |2 ovee |2 o
= FIF - ~ FIF __—‘ FIF . F FIF F FIF =
0o (] 0o 1o} REF| Oo Oo STAGE
ck &[] cK_TK ck TR [T cx &K
| [ 1 T T ]
CLOCK INPUT ! {

Crock NPUT

O¢
b D TYPE

olFa

CLOCK INPUT

‘D—ODNPE e 1

e |—Oo”
STAGE

CLOCK INPUT

Fig. 2 Logic diagram
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SP8655/7/9
ELECTRICAL CHARACTERISTICS

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

—55°C to +125°C (‘A" grade)

0°C to +70°C ('B’ grade)

Operating supply voltages VccC:

Input voltage single drive :
double drive:

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

+5.2V+0.256V; VEE: OV
400mV to 800mV p-p
250mV to 800mV p-p

Value
Characteristic Units Conditions

Typ. | Max.

Maximum input frequency 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 vece=+5.2v

Output level (high) \

Output level (low) 400 mV

OPERATING NOTES

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

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

—1 Vee +5V£025V
1000p
+10v
MONITOR 50 INPUT E
ON SAMPLING SCOPE
2 10005
50a LINE
FROM SIGNAL A—' ! =
SOURCE SP6S5-9
MONITOR ATTENUATED
[] TPUT ON
SAMPLING SCOPE
T T

,* VEE

Fig. 3 Test circuit

technique does not seriously affect the operation of
the device. N

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/ps 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.



© PLESSEY SP8000 SERIES

SEMICONDUCTORS 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. CLOCK 1/P CLOCK /P

In all cases the input can be either single or double Vee NC
driven and must be capacitively coupled to the signal NC NC
source. |f single drive is used the unused input must be o/P VEE
decoupled to the ground plane.

The free collector saturating output stage is capable DP8
of interfacing with TTL and CMOS. Fig. 1 — Pin connections (viewed from above)
FEATURES ABSOLUTE MAXIMUM RATINGS
a VHF Operation Power supply voltage:

a Low Power Dissipation [VCC - VEE] 8V

= Output TTL and CMOS Compatible Input voltage V| Not greater than supply

voltage in use.

APPLICATIONS

OQutput sink current | 10mA
L] Low Power VHF Communications N . 0
8 Portable Counters Operating junction o
temperature +150°C
Storage temperature -55°C to +125°C
SP8656
Do —0i|{Po al |(IPo ql lDo a |Po Q
o ryrelf=f o TYPe [T ': D TYPE [T DTYPE[ =D TYPE[ orp [~OF
Pol rF [Q{lBo] FF [@|lP0] FF [@|geel FF (@Dl FF [T STAGE
lck| cKR .CK |c— cK| IC_K ck| [eK CK| IC—K
CLOCK INPUT I
CLOCK INPUT
SP8658
Do 1818 Po Q] bg a_ Do Do Q Y
—|oTYPE[_[l|=] D TYPE D TYPE —| D TYPE[ZQ[=—]| D TYPE[_ orr
Oo| "F/Fr |Q)({LP0] "F/r [Qf|geed FF [@ Dol FF | (Do Fr |T STAGE
cK [CKR CcK ]‘k ck| ek ck[ fex K] JGR
CLOCK INPUT T i
CLOCK INPUT

Fig. 2 Logic diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Operating ambient temperature T, . -30°C to + 70°C

Operating supply voltage Vee ! 4.75v to 5.25v

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

Output load 3.3k2 to -10V

Value
isti Unit Conditions
Characteristic Min. | Typ. | Max. nits iti
Maximum input frequency 200 MHz
Minimum sinusoidal input frequency 20 40 MHz
Minimum slew rate of square wave input 30 | 100 V/usec
Power supply drain current 20 30 mA vce= + 5.5V
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 VEE; if the device is single driven then it is
recommended that the pulldown resistor be connected to
the decoupled unused input. The slight loss of input
sensitivity resulting from this technique does not seriously
affect the operation of the device.

PV S Ee——
1000p
MONITOR S0 INPUT /; oV
ON SAMPLING SCOPE m
2
50n LINE ™
FROM SIGNAL — E ——H=
Soumce SP8ES6-8 Pl
MONITOR ATTENUATED
3 s oUTPUT ON
SAMPLING SCOPE
T\ooov
et 'v“

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 3.3k2 to a +10V will allow the output to drive a
CMOS counter at a frequency of up to 5MHz.



& Lo utuctors SP8000 SERIES

HIGH SPEED DIVIDERS

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) P —
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 s —foe 707 —Vee
the ground plane. There are two bias points, which should

BIAS CLOCK INPUT
A /

|
o
8

also be capacitively decoupled to the ground plane. vé I N
The free collector saturating output stage is capable of P
interfacing with TTL and CMOS. cms
Fig. 1Pin ions (viewed from b h)
FEATURES

OPERATING NOTES

B VHF Operation
B | ow Power Dissipation Fig. 3 gives capacitor values for AC and DC coupling of
B Output TTL and CMOS Compatible the input and bias points on the test circuit; these values are
] Military and Commercial Temperature Ranges not critical and will depend on the operating frequency.
The device will normally self-oscillate in the absence of
an input signal. This can be easily prevented by connecting
APPLICATIONS a 39k pulldown resistor from either input (double drive)
to Vgg: if the device is single driven then it is
B Low Power VHF Communications recommended that the pulldown resistor be connected to
B Portable Counters the decoupled unused input. The slight loss of input
sensitivity resulting from this technique does not seriously
affect the operation of the device.
ABSOLUTE MAXIMUM RATINGS The input waveform will normally be sinusoidal but
below 40MHz correct operation depends on the slew rate of
Power supply voltage,|Vce — Ve EI :3% the input signal. A slew rate of 100V/us will enable the
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 the
Output sink current, 1o 10mA addition of a pull-up resistor. Using a pull-up resistor of
Operating junction temperature +150°C 3.3kQ2 (or less) to +10V will allow the output to drive a
Storage temperature —55°C to +150°C CMOS binary counter at a frequency of up to SMHz.

‘

o.p
orp

FE 5 g FF |5 5 FF |s STAGE
ck_ &K lLex  Cx K Cx
CLOCK INPUT J T 1 I 1 J

CLOCK INPUT

L]
im
T

Fig. 2 Logic diagram
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SP8660

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Operating ambient temperature T
‘A’ grade: —565°C to +125°C; ‘B’ grade: 0°C to 70°C;
Operating supply voltages
Vee : 6.0V 0.25V; Vg : 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 Vl/us

Power supply drain current 10 13 mA Ve = 6.0V
Output level (high) 9.0 \)

Output level (low) 400 mV

ooy 1 Vee  +5V £0 25V

MONITOR 50 INPUT I;

ION
ON SAMPLING SCOPE
2

1000p

MONITOR ATTENUATED
QUTPUT ON
SAMPLING SCOPE

S0n LINE 1
FROM  SIGNAL
SOURCE

SP8660

Tiooop

Vee

Fig. 3 Test circuit




Plessey
Semiconductors

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 will
reduce the input sensitivity of the device by approximately
100mV.

The clock inhibit input is compatible with standard ECL
11} circuits using a common Vg to the SP8665/7. A
6k §2 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 1I
circuits. They may be used to drive ECL 10K by the
inclusion of two resistors as shown in Fig. 4.

e 1 T

CLOCK
INHIBIT

v
cooe——) l-———"’ sV
INHBIT 1-70v

-0.75v
outPut

Fig. 2 Logic diagram

d o "% :| Yeo
0 P
O e rer
ore ] 1
0 Jeu e
i I
vee (] D wm pCi4

Fig. 1 Pin connections

FEATURES

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

Wide input dynamic range

Self biasing clock input

Clock inhibit input for direct gating capability

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vee — VeE 0V to +10V
Input voltage inhibit input Vge to Vee
Input voltage CP input 2.5V p-p
Output current 20mA
Operating junction temperature +150°C

Storage temperature -55°C to 150°C
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SP8665/7

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Supply voltage 6.8V £ 0.3V
Clock input AC coupled, self-biasing
Clock inhibit input ECL 111 compatible
Output ECL Il compatible
Tamb 0°C t0 +70°C
Supply voltage Vee = 0V Vee = 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. slew rate for square wave input 200 | V/usec
Clock i/p impedance 400 2 | At low frequency
Inhibit input reference level -13 v |At25°C compatible with
ECL 111 throughout the
temperature range.
Inhibit input pulldown resistor (internal) 6 k2
Output pulldown resistor (internal) 3 k2
Power supply drain current 80 105 mA |At 25°C
-0-9v
N < SP866S L7 ECL 10k
ore "e
68k
GENERATOR 2k
0 W@ Ve 20n SAMPLING
L =a sov
put
7%@', Fig. 4 SP8665 to ECL 10K
27

VEE

Fig. 3 Test circuit




Plessey ~ SP8000 SERIES

Se u HIGH SPEED DIVIDERS

SP8670 A&B

600MHz=8
The SP8670, SP8671 and SP8672 are fixed ratio —8
asynchronous ECL counters with a maximum operating
frequency of 600, 690 and 400 MHz respectively. The erefjor el vee
operating temperature is specified by the final coding Ne [ ne
fetter: —55°C to +125°C (*A’ grade), 0°C to +70°C (B’ ne 0 wer
grade). The input is normally capacitively orF [ e
coupled to the signal source but the circuit can NC G
be DC driven if required. The inputs can be " ne
either single driven, relative to the on-chip re- DCi4
ference voltage,..or driven differentially. There “VE Vee e DG4
are two complementary emitter-follower out-
puts,
Fig. 1 Pin connections
FEATURES APPLICATIONS

B Low Power — Typically 250mW
B ECL Il & ECL 1l Output Compatibility B Instrumentation
B Easy Operation From UHF Signal Source

B Prescaling for UHF Synthesisers

Vee &)

Fig. 2 Functional diagram

QUICK REFERENCE DATA

B Power Supplies Vce =0V
VEg =-5.2V £ 0.25V

@  Input Amplitude range  400mV to 800mV p-p
B Output Voltage Swing  800mV typ. p-p
|

Temp. Ranges: —55°C to +125°C (‘A" Grade)
0°C to +70°C (‘B’ Grade)

17
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SP8670
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Tamb = ‘A’ grade: —55°C to +125°C;
Supply Voltage ‘B’ grade: 0°C to 70°C;
Vge =0V

Vgg = =5.2V £ 0.25V
Output load = 50012 line in parallel with approx. 3pF

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 \Y
Output voltage swing (dynamic) 500 800 mV p-p
Output voltage (static)

High state —-8.95 .615 \"

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

Toggle Frequency Test Circuit

1. All leads are kept short to minimise stray capacitance
and inductance

2. Resistors and capacitors are non-inductive UHF types.

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

w

001

L [

7
SP8670 o 00

F—{la—=-—xn

7

_T Veg=-52v

/IDOW

Fig. 3 Toggle frequency test circuit

OPERATING NOTE

Normal UHF layout techniques should be used to ensure
satisfactory operation. If the positive supply is used as the
earth connection, noise immunity is improved and the risk
of damage due to inadvertently shorting the output emitter
followers to the negative rail is reduced.

The circuit is normally 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 10KQ
resistor between one of the inputs and the negative rail.

Vet 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
be in the divider chain of a synthesiser oper-
ating in the military frequency range 225 MHz
to 512 MHz. A binary division ratio is optimum
where power is at a premium and so the
SP8670 would normally be used in low power
applications.

ECL II COMPATIBLE
SP8670 0O/P

ECL 10K COMPATIBLE

-5-2v

Fig. 4 SP8670 to ECL 10K interface
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PHASE/ FREQ
COMPARATOR m
ret FILTER @
BUFFER
AMPLIFIER
<PB6IS SP8670
CMOS +10/0 =8
PROGRAMMBLE
DECADE
cMOS
PROGRAMMBLE
DECADE

Fig. 5 A low power synthesiser loop

SP8670
ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vcc — VEg! 8 volts

Input voltage ViINac 2.5V p-p

Output source current g, ¢ 10mA

Storage temperature range —65°C to +125°C
Operating junction temperature 150°C max.
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Plessey
Semiconductors

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8675B&IM 1.0GHz =8
SP8677B&IV 1.2GHz +8

The SP8675/7- are high speed counters for
operation at input frequencies up to 1.2GHz.

The devices have a typical power dissipation of
470mW 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 Q resistor from the input Vee (pin 10 to pin 7).
This will reduce the input sensitivity of the device by
approximately 100mV.

The clock inhibit input is compatible with standard

ECL Il circuits using a common Vcc to the SP8675/7.
A 6k Q pulldown resistor is included on the chip. The
input should be left open circuit when not in use. The
SP8675/7 outputs are compatible with standard
ECL Ii circuits. They may be used to drive ECL 10K by
the inclusion of two resistors as shown in Fig. 4.

FEATURES

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

Dc14

Fig. 1 Pin connections

0 Q [D ) O}—CO/?
[+] -]

cLoCK
vP
CLOCK

INHIBIT

1/PREF 800mv
{
CLOCK_‘ -0.85v
INHIBIT f ? ::v
ouTPUT l_r 075v
A 80V

Fig. 2 Logic diagram and timing

-09v

10 0
68k
GENERATOR vee
20

51

R .

AMPLIN(

buT SC

50n1/P

10‘“ 27%
VeE

Fig. 3 Test circuit



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 11l 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)

SP8675/7

Value
Characteristic Units Conditions
Min. Typ. Max.
Max. i/p frequenicy 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 Vv At 25°C compatible with
ECL Il throughout the
temperature range
Inhibit input pulldown
resistor (internal) 6 kQ
Output pulldown 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.

SP867S 47
o

ECL
10k O/P

-6.8V

Fig. 4 SP8675 to ECL10K interface

DOUBLE SIDED PC BOARD

THERMAL CONOUCTING PASTE OR EPOXY 10 PC BOARD GROUND PLANE

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

SEMICONDUCTORS

SP8000 SERIES

UHF PROGRAMMABLE DIVIDERS

SP8680 A&B

600 MHz - 10/11

The SP8680 A & B are high speed programmable —
10/11 counters which operate at input frequencies up to
600 MHz over the temperature ranges -55°C to +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
VREeg) capacitively coupled to the signal source. A clock
enable, which is E.C.L. compatible, is provided. The
division ratio is’ controlled by two mode inputs which are
also ECL compatible. The counter will divide by 10 when
either input is in the high state and by 11 when both
inputs are low. The counter may be set to the eleventh
state by applying a high level to the MS input. The set
command is asynchronous and overrides the clock input.
All inputs have internal -50KS2 pull down resistors, so
that unused inputs may be left open circuit.

Two complementary ECL outputs are provided.
They are both capable of driving 5082 lines. A T.T.L.

FEATURES
L] D.C. to 600 MHz operation

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

16[] cp

VREF

mS

VEE (TTL)
VEE
aTTL

N I N N N Oy

04

Fig. 1 — Pin Connections (Top View)

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

L Clock enable

L] Asynchronous master set

RM1 QTTL Q1 Q2 | Q3 04(QTTL),
SET H H H H
2K 3 ’ L |H [H H
M1 e D Q, T O
M2 5 CP H L L H
2K 10 H H L H -n
SET SET L N
RM2 é : 1 L L H L
CP 1 T L
V d H L L L
REFO ﬁ
.ZB/(;. CE oMS H |H L L
. . . : Ms | CE | M1 | M2 |RESPONSE
Fig. 2 — Logic Diagram mper e
QUICK REFERENCE DATA T T
®  Supply voltage (Voo — Veg) ®  Maximum input frequency o
= 5.0V +0.5V 600 MHz SP8680B < DON'T CARE
-0.25Vv 550 MHz SP8680A Fom use s + 10 PRESCALER,
[} Power consumption 400mW typ. Input amplitude (a.c. coupled) o )
(no load) Fig. 3 — Count Sequence &

T.T.L. output 20mW typ.

350mV to 700mV.

Control Input Truth Table




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 VEE TO VCC

STATIC CHARACTERISTICS

[Vee Veea) = Veg) 05 to 47V

SP8680

ECL Output Source Current 50mA
TTL Output Sink Current 30mA
Voltage Applied to TTL

Output High VEE to VCC
Operating Ambient

Temperature -55°C to +125°C

Storage Temperature -65°C to +150°C

Characteristics Value Units Conditions
Min Typ. Max
Guaranteed
Input High Voltage ViNH 4.1 4.4 \% Vee = +5.2V
Tamb = 25°C
Guaranteed
Input Low Voltage VINL 3.35 3.7 \ {See Note 2)
Input High Current IINH VCC = 45,2V
CP and MS inputs 400 uA Tamb
M1 and M2 inputs 250 uA VinH = 44V
Input Low Current lINL 0.5 uA VINL = 3.35V
E.C.L. Output Low VCC =452V
Voltage Vg 3.38 3.49 3.58 % Tamb = 25°C
E.C.L. Output High Load 1002 to +3.2V
Voltage VOH 4,22 4.30 4,38 Vv (See Note 2)
T.T.L. Output High Vee = Veea = 475V
Voltage Vqoy 2.7 3.3 \Y lgy = -1mA
Tamb = 25°C
T.T.L. Output Low Vee = Veea = 475V
Voltage VOL 0.3 0.5 Vv IOL = 20mA
Tamb = 25°C
T.T.L. Output Short Vee = Veea = 5:5V
Circuit Current -80 -40 -20 mA VouTt = OV
Pin 14 = VINH
M1, M2 input Low VCC = VCCA =56.5V
Current (using int. VIN =0.
2KS2 pull up) -4.0 25 v Pins 6, 7 = Ve
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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SP8680

DYNAMIC CHARACTERISTICS

Characteristics Value Units Conditions
Min Typ. Max
Max. Count Frequency Vee = 5.2V
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 Vcc = 45,2V
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 10052 to +3.2V
ECL Output Rise & Fall
Times 1.3 nsec
Propagation Delay
CP to QTTL 8 14 nsec Ve = 5.0V
TTL Output Rise Time 3 nsec Tamb = 25YC
TTL Output Fall Time 3 nsec

Notes:
1.  The SP8680 may be used in a positive earth system

with Voo = 0V and Vg = -4.75V to -6.5V.
2.  The input threshold has a temperature coefficient of
0.8mV/°C. This may be used to calculate VINH and

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

12
00 \\
1000 Y
+1250°C" \
800 .
INPUT -\ \+7o °c
AMPLITUDE 600k :
(SINEWAVE o L\
mV p-p) L~ 3P) )
200\‘%*-;—‘.? S Pl
0 -
0O 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 temperature extremes.

The E.C.L. outputs are capable of driving a 5092
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
l +3.5V
0wl L 450y
L
W O
S:1
12345 8 500
Strip
Clock ‘ —
mput  L161514131211 9 @
l—l—l ’_}7—'1 é vV usn
160
33 0.1u 200
334 20 T- 200 200
i 435V  +4.3V QrTL
Monitor S:1
Attn:5:1

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

Fig. 5 — Dynamic Test Circuit




OPERATING NOTES

The SP8680 is designed to operate in the UHF band
and therefore PCB layouts should comply with normal
UHF rules, e.g., short tracks, low inductance capacitors,
etc.

All clock and control inputs are compatible with
ECL 10K throughout the temperature range. The clock
input may be capacitively coupled by connecting pin 16
to pin 15. All inputs may be interfaced with T.T.L. logic
as shown in Figure 6.

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 avaiablé (true
and inverse) both capable of driving a 10082 load (to
+3.2V) over the full temperature range. These outputs
have no internal pull down, so an external resistor to
VEE is required when interfacing to other E.C.L. logic. A
T.T.L. output is also provided which is powered up by
connecting pin 13 to VEE'

The SP8680 may be controlled by a following
variable divider to produce effective variable_division at
up to 600 MHz. Some points to be noted when this
technique is employed are as follows:

1)  The 0 — 1 edge of the 04 or TTL outputs must be
used to clock the following divider. This gives a
maximum control loop delay time (equal to ten
clock periods minus internal delays).

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 v
Pin6or 7 cc
70
Pin2or 3
T.T.L. o— TT.L
Pin 2 Pin 6 or 7
or3

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

’

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-modulus
system may be required. An example of this would
be a 100/101/110/111 followed by two control
dividers. The two control dividers decide on the
number of +1 and +10 counts required. The
minimum division number of such a system is 900.

SP8680
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Semiconductors

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8685 A&B

UHF PROGRAMMABLE DIVIDER 500MHz - 10/1

The SP8685 A&B are high speed programmable—10/11
counters operating at an input frequency of up to,500 MHz
over the temperature ranges -550C to +1250C|(‘A’ grade),
00C to +700C (‘B’ grade).

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 10 when either input is in the high
state, and by 11 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 1l 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-ten prescaler the
inverse 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 S T Y O B
" A T O

Table 1 Count sequence  Extra state

Div
P
€ PE; Ratio
L L 1
H L 10
L H 10
H H 10

Table 2 Truth table for control inputs

L2 16 Vee -
o/p D PE
i e
ore ] 1]
i [ ciock e
INTERNALLY CONVERTOR - ]
DO NOT USE
{ [] 7P reF
vee (] n DG16
Fig. 1 Pin connections
om
Fig. 2 Logic diagram SP8685
FEATURES
B Full temperature range operation:
‘A’ grade -650C to +1260C
‘B’ grade 00C to +700C
B Self Biasing CP Input
B Wide Input Dynamic Range
B Control Inputs ECL 10K — Compatible
B Low Propagation Delay
B True and Inverse Outputs Available
ABSOLUTE MAXIMUM RATINGS
Power supply voltage Vcc — VeEg 0V to +8V
Input voltage, PE inputs 0V to Ve
Input voltage, CP input 2V peak-to-peak

Output current
Operating junction temperature
Storage temperature

20mA
+150°C
—55°C to +150°C



ELECTRICAL CHARACTERISTICS
PE inputs — ECL 10K compatible
Outputs — ECL |l compatible
Test conditions (unless otherwise stated)
Tamb ‘A’ grade -559C to +1250C
‘B’ grade 00C to +700C
Supply voltages: Vce = +5.2V +0.25V
VEE =0V
Clock input voltage: 400mV to 800mV (p-p)

SCOPE /P

Value .
isti i Condit
Characteristic Min. Typ. Max. Units onditions
Max i/p frequency 500 MHz Ve = 5.2V
Min i/p frequency 40 Sinewave Input
Min. slow rate for square wave input 100 V/us
Propogation delay
(_c_lock i/p to device o/p) 4 ns
PE input reference level +3.9 \Y Ve = +5.2V, 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
(vec-osv)
20 430
01y
GENERATOR &3 ﬁ < 3
Vee

7 50 A"

e | o ———

A ssucr?ﬁw

6dB PAD TO SAMPLING _D_1'_:

Fig. 3 Test circuit
At an input frequency of 500 MHz the control loop

APPLICATION NOTES

ECL 10k I/P

ee

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

Fig. 4 SP8685 output — ECL 10K i/p and ECLII {or ECL 10K
o/ps unloaded) — ECL 10K ifp

Ve t+5V)
680
o 2NS5771OR BCY 7
= T01TL
" 1 Sk QJ
FROM SP868S
L INgIL
oy §
Nl
“ pAn
IN9I
<t
LSl
]9!0 20
1
l Veg OV

loop.
—————————oo/P
15 CONTROL I/P)
2 ) Q '_u
1 B 1 1
SP868S FRRLIEIR 21000 . ® ECL 10k
CEl 3
3] ] Al L7
15k 15k 15k
Vee

Fig. 6 Divide-by-20/22. Control loop delay time approximately
40ns.

[

|Lr[|5

SP8685 »

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

up

& ECL 1 SP103¢

EE

Fig. 7 Divide-by-20/21. Control loop delay time approximately

30ns using SP1034.

SP8685
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SP8000 SERIES

HIGH SPEED DIVIDERS

SP8690 A & B 200 mHz - 101

AC COUPLED VHF, LOW POWER, PROGRAMMABLE DIVIDERS

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

The device is available over three temperature ranges :
‘A’ grade is —55 'C to +125 C and the ‘B’ gradeis0 C
to +70 C,

The clock inputs can be either single or differentially
driven and must be AC-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 68kQ 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 111 and ECL 10K compatible throughout
the temperature range. The device will divide by ten
when either input is high and by eleven 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 |l
compatible levels. These may be interfaced to ECL 10K
as shown in Fig. 4.

The device may be used as a fixed -10 by connec-
ting Q4 to one PE input.

I1f the O - 1 transition of Q4 (or the 1 - 0 trarsition of
Q4) is used to clock the next stage then this will give
the maximum loop delay for control, i.e. 10 clock
periods minus the internal delays.

cLock (/P et f0 cLock 1P
PEY D e
PE2 b ~ie
NIC D e
Vec P Vee
N 1 11L/eMos o
NIC D Nic
orP1ae) b o @n DC16
DG16

Fig.1 Pin connections

FEATURES

B Full Temperature Range Operation
‘A’ Grade —55°Cto ~125°C
‘B’ Grade 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 QOutputs Available with
ECL Compatibility

Output Available 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]| Q |Q3|Qq
% L H H H
A L L HI|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




ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

‘A’ grade ~55°C to +125°C
‘B’ arade 0°C to +70°C
vce = 5V £0.25V

VEE = OV

Clock 1/P voltage

Tamb

Supply voltage

Pin 16 (decoupled to OV)

400mV to 800mV peak to peak

SP8690

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
|/P for correct operation 40 V/us
PE input levels
VINH +4.1 +4.5 V | Vce=+5V
VINL 0.0 +35 V | Tamb=+25°C (note 1)
Q4 & Q4 output voltage levels Tamb=+425°C (note 2)
VoH 415 V | lout (external) = OmA
Vo +3.5 V | (There is 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
VoH 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 |Vcc=+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) 8 ns | TTL output
Clock to ECL output delay 6 ns
Set up time 2 ns |See note 4
Release time 4 ns |See note 5
NOTES __

1. The PE reference voltage level is compatible with ECL Il and ECL 10k over the specified temperature range.
2. The Qa and Q4 output levels are compatible with ECL If and ECL 10k over the specified temperature range.

3.  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.

4. Setup 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 1s forced by that clock pulse.

5. Release time i1s 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.

SP86%0
O PE INPUT

sPes o O

(33

ECL 10k
up

ov

Fig.3 TTL/CMOS interface

Fig.4 ECL 10K output interface
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SP8690

CLOCK
ue

e
MONITOR 22 JOn

213

n

Vee (OV)

184

Fig.5 Test circuit for dynamic measurements

ABSOLUTE MAXIMUM RATINGS

Supply voltagelVcc—Vee| v8

Input voltage Vind.c. Not greater than the
— supply voltage in use

Outputcurrent lout (Q4 & Qa)  10mA

Maximum junction temperature 150°C

Storage temperature range *55°Cto +150°C



SP8000 SERIES

HIGH SPEED DIVIDERS

SP8691 A &B

200 MHz + 8/9

The SPB691 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 +125°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.
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 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 i1i, 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
Q4 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.

cocx 1P P clocx 1P

(4300 D nic
PE2(] D nic
~ie D wnic
Vee D v,
Ne P 11LcMos 0
ne g 0 nic

P o @30 DC16
DG16

orpiaa

Fig. 1 Pin Connections

FEATURES

Full temperature range operation

‘A’ variant -55°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
Qutput available for driving TTL or CMOS

.DBD

“CLOCK I/P
PE2 CLOCK I/P

| —F
o &

COUNT SEQUENCE || pvisioN RATIO
0, Q, 03 Q
9888
H L L H
Q, H H L H PET LELH
L H H H
L L H H PE2 LLHH
a; H L L L
% H H L L
L HHL
L L H L
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SP8691
'ABSOLUTE MAXIMUM RATINGS

Supply voltage VCC - VEE 8V Output current Iout(04 & Cn) 10mA
. . . 0
Input voltage V) d.c. Not greater than the Maximum junction temperature ~ 150°C
supply voltage in use Storage temperature range -55°C to +150°C
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated) Supply voltage VCC = +5V £ 0.25V
Tamb ‘A’ variant -55°C to +125°C Veg = Oy
‘B’ variant 0°C to +70°C Clock I/P voltage 400mV to 800mV peak to peak
(Clock 1/P decoupled to OV)
i ek Value . .
Characteristics i Tvp Vo 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 +4.5 volts Vee =~+5V o
VINL 0.0 +3.5 volts Tamb = ¥25°C (note 1)
Q4 & Q4 output
voltage levels Tamb = +25°C (note 2)
VoH 4.15 volts 1ot (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 VCC = +5V
- )
Tamb = t25°C
Impedance of clgck ilp 1.6 k ohms FIN = OHz
NOTE1 __ NOTE 3
The PE reference voltage level is compatible with The TTL/CMOS output has a free collector, and the
ECL 11 and 10k over the specified temperature range. high state output voltage will depend on the supply that
NOTE 2 the collector load is taken to. This should not exceed
The 04 and 0—4 output levels are compatible with +12V.

ECL Il and 10k over the specified temperature range.
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Fig.3 TTL/CMOS interface

91

SP8630 ECL 10k
LA e
3k
ov

S

cLock 18]
g l—r
(1] SP 8691

n FRE) 2

1P
MONITOR 22 Jon

. Veg (V)
an

Fig.4 ECL 10K output interface

Fig.5 Test circuit for dynamic measurements

SP8691
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SP8000 SERIES

HIGH SPEED DIVIDERS

SP8695 A & B 200 MHz = 101

DC COUPLED VHF, LOW POWER, PROGRAMMABLE DIVIDERS

The SP8695 A&B are divider circuits that can be 10gi-
cally programined to divide by either 10 or 11.

The device is available over two temperature ranges,
‘A’ grade is —55 Cto +125 C, the ‘B’ grade is 0 C to

~70 C.

The clock inputs are ECL I, Il & 10K compatible
throughout the temperature-range (see note%).

The division ratio is controlled by two PE inputs
which are ECL Ill and ECL 10K compatible throughout
the temperature range. The device will divide by ten
when either input is high and by eleven when both
inputs are low. These inputs may be interfaced to TTL
and CMOS by the inclusion of 2 resistors, as shown
in Fig. 3. There is a free collector, saturating output
stage for interfacing with either TTL or CMOS,
together with true and inverse outputs with ECL Ii
compatible levels. These may be interfaced to ECL 10K
as shown in Fig. 4.

The device may be used as a fixed : 10 by connec-
ting 04 to one PE 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
the maximum loop delay for control, i.e. 10 clock
periods minus the internal delays.

crock e b cuock e
3 1
FE2( b e
we 1
Vee hv
nic g D 11uLcMos orp
Nnec(Q ] N/C

P o7F @n

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 £xcess of 200MHz
Power Dissipation 80mW Typ.
ECL Compatibility on All Inputs
Excellent Low Frequency Operation

True and Inverse Outputs Available with
ECL Compatibility.

QOutput Available for Driving TTL or CMOS

Count sequence
Q[ Q; Q3 |Qq
Dy 0y o, A

oy L H H H

PET CcP CP L L A H

L L L H

H L L H

H H L H

L H H L

Division ratio L L H L

L L L L

/P 111 10| 10 | 10 v L L L

PE1 | L H L H H H L L
PE2]L L H H H H H H Extra state

Fig.2 Logic diagram




SP8695

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
Value
Characteristics Units Conditions
Min. Typ. Max.
Max. toggle frequency 200 X MHz
Min. freq. with sine wave clock
input 1 MHz
Min. slew rate of square wave
/P for correct operation 3 V/ps
Clock I/P voltage levels
VINH +~4.0 42" V | Viet=+3.8V
— VinL —-3.4" +3.6 V | at Tamb=25°C (note 1)
PE input levels N
VINH =41 +4.5 V | Tamb=+25°C (note 2)
ViINL 0.0 +35 \Y
Q4 & Q4 output voltage levels Tamb=+25°C (note 3)
VoH —4.15 V | lout (external)=0mA
VoL +35 V | (Thereisinternal circuitry equivalent to
13.8kQ pulldown resistoron 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 & 16 and
—uve rail 10 kQ
Power supply drain current 16 21 mA |Vcc=+5V; 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. Thus reference level of - 3.8V will enable the clock inputs to be driven from ECL 1l, Il & 10K when their outputs are sinking 3mA.
The input reference voltage 1s compatible with ECL II, [I1 and 10k over the specified temperature range.

2. ThePE reference voltage level is compatible with ECL 1l and 10k over the specified temperature range.

3.  The Qi and Q4 output levels are compatible with ECL Il 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 collector 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 transitiun to ensure that the =10 mode 1s forced by that clock pulse.

6.  Release time 1s defined as the minimum time that can elapse between a L—H transition of a contfol input and the next L—H clock
pulse transition to ensure that the == 11 mode is forced by that clock pulse.

*High frequency limits only.

5V
SP869S SPBESS 3 ECL 10k
O PE INPUT 9, G, ue
3k
ov
Fig.3 TTL/CMOS interface Fig.4 ECL 10K output interface
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ABSOLUTE MAXIMUM RATINGS
Supply voltage Vcc—Vee \:]

Input voltage Vind.c. Not greater than the
supply voltage in use
Outputcurrent lout (Q4 & Q4)  10mA

Maximum junction temperature 150 C
Storage temperature range —55 Cto 150 C

. T lesv)
INLIE ,;Jlu
7
5 1
CLOCK 00 |38y g 2| w0 oM
10n SP 85395 I
P 0.| L0
MONITOR o T

Fig.5 Test circuit for dynamic measurements




Plessey
Semiconductors

SP8000 SERIES

HIGH SPEED DIVIDERS

SP 8720 A&B

UHF PROGRAMMABLE DIVIDER 300 MHz-3/4

The SP8720 A&B are high speed programmapble
+-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 4.3k internal pulldown
resistors.

The true and inverse outputs are compatible 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-three prescaler
the inverse output (Q2) should be connected to a PE
input.

FEATURES

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

ABSOLUTE MAXIMUM RATINGS

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

Input voltage, PE inputs V to Vcc

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

Operating junction temperature +150°C

Storage temperature —565°C to + 150°C

cock 1P {1

0/P(a) (J8

DC16
DG16

Fig. 1 Pin connections (top view)

CLOCK 1/P O

Fig. 2 Logic diagram SP8720

Clock

Pulse @ Q.

1 L H

2 L L

3 Ho L L

4 'H "] H<5—Extra State

Table 1 Count sequence

BE Div
PEy PE: Ratio.
L L 4

H L 3

L H 3

H H 3

Table 2 Truth table for control inputs
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SP8720
ELECTRICAL 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: Vec = + 5.2V +0.25V
Vee=0V
Clock input voltage : 400mV to 800mV (p-p)

Value
Characteristic Min. Typ. |Max.| Units Conditions

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 \Y 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
L0— l 20 EL}O
049,
GENERATOR “"ﬁ ,,J,?-T " Mo
, 2 3 Sl . 450 0
H—— AMPLI
our 40 O sﬁ%’:“
A 9
6dB PAD TO SAMPLING 2 ':
SCOPE /P I n
Fig. 3 Test circuit

APPLICATION NOTES

When operating the SP8720 in a synthesiser loop at o
300MHz, the delay time through the programmable di-
vider controlling the SP8720 is approximately 5.5ns, “
and will require ECL. ECL 10k 1/P

The simple passive interface from the output of the -
SP8720 into ECL 10K logic is defined in Fig. 4.

If TTL is required, the input interface to the PE pins, Vee
and the output of the SP8720 into TTL, is shown in
Fig.5. Fig. 4




SP8720

et 5vI
680
o 2NST710R BCY 71
3
s & T
F"‘a“ SP8720 L e
IN9IL
N
; 122 |
3 Ying1e
o
INSIL
L]
[]sm []uu
Vgg OV
Fig. 5
orp
I; CONTROL /P
8 0 Q l_ o 9|
L 1
SP8720 Z 0. FRALEIRY * ECL 10k
CE! cE2
13} I3
1-5k 1-5k
Vee

Fig. 6 Divide by 6/8 Control loop delay time approximately 20ns at 300MHz /P frequency
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SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8735B

=8 AT 600MHz WITH BINARY OUTPUTS

The SP8735B is a divide-by-eight circuits
with binary outputs for operation from DC up
to specified input frequencies of 600 MHz and
500 MHz respectively over a guaranteed temp-
erature range of 0°C to +70°C.

This device, optimised for counter applications in
systems using both ECL and TTL, are intended to be
operated between OV and —5.2V power rails and to
interface with TTL operating between OV and -+5V.
The binary outputs and one of two carry outputs are
TTL-compatible, while the second carry output is ECL-
compatible. The clock input, which is normally capaci-
tively coupled to the signal source, is gated by an ECL
HI/ECL 10K compatible input. The TTL-compatible reset
forces the 0000 state regardless of the state of the other
inputs.

FEATURES

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

B TTLand ECL Compatible Carry Outputs
B Power Consumption Less Than 450mW
B Wide Dynamic Input Range

APPLICATIONS
B Counters
B Timers

B Synthesisers

QUICK REFERENCE DATA

B Power Supplies : Vec OV
Vee—5.2V + 0.25V

Range of Clock Input Amplitude : 400 — 800
mVp-p
Operating Temperature Range :

0°Cto70°C
Frequency Range with Sinusoidal I/P: 40—
600MHz
Frequency Range with Square Wave | /P :
DC to 600MHz

BIAS DECOUPUING [} CLOCK INHIBIT 1 P .ECL  CO"DPATIBLE

A 0P (TTL - COMPATIBLE) ]2 NC
RESET (TTL - COMPATIBLE) []3 CLOCK INPUT

L g e

POSITIVE SUPPLY 10Vs

we e TTLCARRY 0
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NC (18 [] CARRY 0 P (ECL - COMPATIBLE:

DC16 DG16

Fig.1 Pinconnections (viewed from top)
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Fig.2 SP8735 logic 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 —5.2V +0.25V

Value
Characteristic Conditions
Min. | Typ. | Max. |Units
Clock input (pin 14)
Max. input frequency
SP87358 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 \ Tamb = +25°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 +04| V
Reset ON time 100 ns
TTL outputs A & B (pins 2 & 7)
Output high level +2.4 Vv 10k Q resistorand 3 TTL gate
Qutput low level +0.4 \ from O/P to 5V rail (see note 3)
TTL carry output (pin 11)
Output high level +2.4 Vv 5k Q resistor and 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 \ Tamb = +25°C
Qutput low level —1375| V External current = OmA (See
note 4)
Power supply drain current 70 90 mA | Vee — &2V
NOTES

The clock inhibit input leveis are compatible with the ECL 1l 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 SP8000 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 Il using

the simple interface shown in Fig. 3.

v 100nsMIN
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cock 1 Pk
e T e
el SPB735 —
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CLOCK
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Fig.5 Typical operating diagram Fig.6 Output waveforms
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OPERATING NOTES

The device is intended to be used with TTL and ECL
in a counting system — the ECL and the decade counter
being connected between voltage rails of OV and —5.2V
and the TTL between voltage rails of OV and | 5V.
Provided that this is done ECL and TTL compatibility is
achieved. (See Figs. 4 and 5)

The clock is normally capacitively coupled to the
signal source: a 1000 pF UHF capacitor shouid be
adequate. For low frequency operation, the 1000
pF capacitor should be connected in parallel with a
higher value capacitor. The bias decoupling (pin 1)
should be connected to earth via a capacitor — prefer-
ably a chip type, but in any case a low inductance type
suitable for UHF applications. The devices normally
have an input amplitude operating range far greater than
the specified 400 to 800 mV p — p. However, if the de-
coupling capacitor is not of a UHF type, oritisconnected
to an earth point that has a significant impedance be-
tween the capacitor and the V. 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 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/
ws. 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.
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DEVICE
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Fig.7 600MHz + 32 with reset and inhibit



Plessey
Semiconductors

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8740A & 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 —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 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 4.3kS2 internal pulldown resistors.

The true and inverse outputs are compatible 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
Pulse | 01 | 02 | s
1 L H H
2 L L H
3 L L L
4 H L L
5 | H|-H_|_L
6 |(H |~ H_|{“H J=—Extrastate

Table 1 Count sequence

— — D'
PE,| PE; Ralt‘ilo
L L 6
H L 5
L H 5
H H 5

Table 2 Truth table for control inputs

Clock 1/p 1P REF

PEY NC
PE2 NC
Vee

NC (do not connect}

NC

o/p0y) [J8 o/p (Gy)

DC16 DG16

NOTE: UNUSED PINS (EXCEPT 8.9 and 11) MAY BE
CONNECTED TO Vee: THIS WILL REDUCE CLOCK
BREAKTHROUGH ON THE QUTPUTS.

Fig. 1 Pin connections

CP

CLock
Ut ©-

Fig. 2 Logic diagram SP8740

FEATURES

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
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SP8740

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc — VEE
Input voltage, PE inputs

Input voltage, CP input

Output current

Operating junction temperature
Storage temperature

0V to +8V

0V to Vce

2V peak-to-peak
20mA

+150°C

~55°C to +150°C

ELECTRICAL CHARACTERISTICS

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

Test conditions (unless otherwise stated)

Tamb ‘A’ grade —55°C to +1256°C
‘B'grade 0'Cto +70°C
Supply voltages: Vcc = +5.2V £0.25V
Vgg =0V
Clock input voltage: 400mV to 800mV (p-p)
Characteristic Value Units Conditions
Min. Typ. Max.
Max i/p frequency 300 MH2z Vee = 6.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
Sglock i/p to device o/p) a ns
PE input reference level +3.9 \% Vee =+6.2V, 265°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
( vec-o9v)
S—
430
0 'y
GENERATOR LR ,J,?T- Me
I Yee
n 2 k) S, 01y
H BN
~ oury o oW S;s’)cg;é%
" L ¢ o S

-
6dB PAD T
v

0 SAMPLING
SCOPE /P

20 l 12
i

Fig. 3 Test circuit




APPLICATION NOTES

When operating the SP8740 in a synthesiser loop at
300MHz, the delay time through the programmable divider
controlling the SP8740 is approximately 13ns. As we

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

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

believe that this delay would be a severe problem with TTL, e+ V)
we strongly recommend the use of ECL.
w 7
0, 2NS771 OR BCY 71
o FROM 15k SP8740 Qﬁ 10
T INSIC TIL P
B
Al
& 3 gmon
ECL 10k 1/P lNlLlL
Layl
15k
[]sm []uo
Vee
Vi ov
Fig. 4 33
Fig. 5
o/p
L CONTROL /P
8 L [ Q ’__ o, of |
1
SP8740 7 0. 2101 ® ECL 10k
o CE! [J “ CE2 0
QI Sk 1-5k

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

SP8740
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@ Spleesnﬁsgyonductors

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
the signal source by a capacitor. The input signal path is
completed by an input reference decoupling capacitor
which is connected to earth.

The division ratio is controlled by two PE inputs. The
counter will divide by 6 when either input is in the high
state, and by 7 "when both inputs are in the low state.
These inputs are compatible with standard ECL 10K inputs
and have the same temperature characteristics. Both inputs
have nominal 4.3kS2 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-six prescaler the
inverse output (o/p) shouid be connected to a PE input.

Clock
Pulse Q |0 |Q;
1 L |H|H
2 |L]L |H
3 |H|L |H
4 | L |H L
5 |L|L L
6 | H_ | L L
7 |(H_|_H_|H j<{—Extra state

Table 1 Count sequence

Div
Ratio

IrxTe-—
TIrr
[« X ) X IAN]

Table 2 Truth table for control inputs

Clock i/p 1/P REF

PET NC
PEZ NC
NC NC
Vee Vee
NC NC (o not connect)
NC NC

o/p (Q3) o7 (33)

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

CP CP

cLock J
inpuT ©

Fig. 2 Logic diagram

FEATURES

@ 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

ABSOLUTE MAXIMUM RATINGS

Power supply voltage]Vcc — VE g OV +8V
Input voltage, PE inputs 0V to Ve
Input voltage, CP input 2V peak-to-peak
Output current 20mA
Operating junction temperature +150°C

Storage temperature —55°C to +150°C



SP8741

ELECTRICAL 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: Vg = +5.2V £0.25V
Vgg =0V

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

Value .
isti it Conditions
Characteristic Min. Typ. Max. Units
Max i/p frequency 300 MHz Ve = +6.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propagation delay
gglock i/p to device o/p) 4 ns
PE input reference level +3.9 \ Vec = +5.2V, 25°C
Power supply drain current 45 60 mA | V. =+5.2V,25°C
PE input pulldown
Resistors 4.3 K
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q
ﬁ_ (VCC.DSV’
C =< 20 «30
01y
GENERATOR ‘ "‘6 ,,Er <
Yee
\ 2 ;) 5[ 50 Iy
H et | o —
. our o 2 on e
] 9 !
e -
e (e £ T
Fig. 3 Test circuit
APPLICATION NOTES
Vec(+5v)
L
680 b—w————% Totn
orF 03 INST71OR BCY 7
2/3
] |, TR
<7 ] D
ECL 10k 1/P ] oo
INSI
15k ™~
Vee []m 240
Veg OV
Fig. 4 Fig. 5
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1

2
8 L [} Q
SP8741 ‘5 0131 *
13}

L

1
210131 e ® ECL(x
ce2

Ve

202

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

~OCONTROL 1/P

I
W s

SP8741

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.

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



Plessey
Semiconductors

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8743B&M

AC COUPLED UHF PROGRAMMABLE DIVIDER 500 MHz +8/9

The SP8743M and 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 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 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 — Veg! 0V to +8V
Input voltage PE inputs 0V to Vec
Input voltage CP input 2V pp
Output current 20mA
Operating junction temperature +150°C
Storage temperature —~55°C to +150°C

CLOCK I/P [j 1P REF
PE1 d
PE2 (]
i
vee
i
q

/P (04) E

VEE
NC (DO NOT CONNECT

a7 (as)

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

DC 16

Fig. 1 Pin connections

FEATURES

B 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 Outputs Available

Qal
| O
cP.

CLOCK ©

[
a2 03 o orp
o3 o -0
CP CP

9
b

Fig. 2 SP8743 logic diagram
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SP8743

Count Sequence Division Ratio
Q] Q; |Q3| Q4 9 8 8| 8
L] H|{H]|H PET| L | L |H]|H
L L H H 2] L H L H
H L L L
H H L L
L HIH L
Ll fwu]e
Ci_ L " H _le—-Extra state
H L L H
H H L H
ELECTRICAL CHARACTERISTICS
PE inputs — ECL 10K compatible
Outputs — ECL 1l compatible
Test Conditions (unless otherwise stated):
Tame0°Cto +~70°C (‘B grade) —40°Cto + 85°C (‘M’ grade)
Supply Voltage Vg = +5.2V £ 0.25V Vgg = 0V
Clock Input Voltage 400mV to 800mV p-p
Value
Characteristics Units Conditions
Min. Typ. Max.
Max. i/p frequency 500 MHz Vce =+5.2V
Min. i/p frequency 40 Sinewave Input
Min. Slew rate for square wave input 100 V/us
Fﬂ)pagation delay (clock i/p to device o/p) 4 ns
PE input reference level +3.9 Vv Vec =#5.2V, 25°C
Izg_wer Supply drain current 45 60 mA Vee =45.2V, 25°C
PE input pulldown resistors 4.3 kQ
Clock i/p impedance 400 Q
(i/p to i/p ref. low freq.)
g (vec-09v)
L"ﬁ 20 130
T vee
. 1 ,
GENERATOR <= 4 o2 —Dlqu}—
IO“SBAM:‘L?NG - our 50 o1y S;:;:'ENG
SCOPE /P 18 T e W | S, S 50A 1P

Fig. 3 Testcircuit




APPLICAT!ONS INFORMATION

SP8743

Interfaces
oIP
Vee
&7
ECL 10Kk 680
4
15k 1L o — PE 11p
VEE
Fig. 4 Fig. 5
When operating the SP8743 in a synthesiser loop at
B500MHz, the delay time through the programmable divider
controlling the SP8743 is approximately 12ns As we o TS
believe that this delay would be a severe problem with TTL, Q
we strongly recommend the use of ECL. |N9\LSL
The simple passive interface from the output of the ) e
SP8743 into ECL 10K logic is defined in Fig. 4. e ey
If TTL is required, the input interface to the PE pins, T e | S T
and the output of the SP8743 into TTL, is shown in Fig. 5. 1~
910 2460

Sub-Systems

Fig. 6 SP8743 O/P to TTL I/P. Total delay from SP8743 clock 1/P
to Schottky gate O/P = 15ns typical.

CONTROL
e
0 O/P
* L
2 o \ * b , *
SP8743 11031 +10m1
] CEl w1 CE? 47

uwh 15k
VEE

%* ECL 10k

Fig.7 A +32/33 application. Control loop delay time approx. 56ns.

CONTROL

up

Q
2 3

8 o * 0 orP
SP8743 SP1034
4] .7
15k 15k
VEE
* ECL I

Fig.8 A+16/17 application. Control loop delay time approx. 24ns using SP1034
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© PLESSEY

SEMICONDUCTORS

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8755A &B

1200 MHz + 64 PRESCALER

FEATURES
L} DC to 1200MHz
m  .55YC to +125°C temperature range

L] TTL compatible output

QUICK REFERENCE DATA
L] Supply voitage 5V +0.25V

L] Power consumption 270mW typ. (no load)

ABSOLUTE MAXIMUM RATINGS
Power supply voltage VCC - VEE 0V to +10V

Input voltage, clock inputs 2.5V pp

Output current +30 mA to -30 mA

Operating junction temperature +150°C

Storage Temperature -55°C to +150°C

OPERATING NOTES

The nput is terminated by a nominal 4009 and
should be AC coupled to the signal source. Input power
to the device is terminated to ground by the decoupling
capacitor on the reference pin. Input coupling and
reference decoupling capacitors should be of a type
suitable for use at a frequency of 1GHz.

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

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

The device may e operated aown to very iow
frequencies if a square wave input is applied with an edge
speed of greater than 200V /us.

DG14
0c14

Fig. 1 Pin connections

UHF (/P B |

1L 0P

* 5 v

Fig. 2 Typical application




ELECTRICAL CHARACTERISTICS-

Test conditions (unless otherwise stated):
Supply voltage Vcc 4,75V to 5.25V

Input signal amplitude

400mV to 1.0V (f < 1GHz2)

SP8755

600mV to 1.2V (1GHzs t < 1.2GHz)

Ambient temperature

-30°C to +70°C (SP8755B)

-65°C to +125°C (SP8755A)

SAMPLING
=== SCOPE
50a 1/P

SAMPLING
sCoPE  ¥Kson
Oni/P ‘GENERATOR

6820 35V

o 0w

7 o c0uv ’;

%k Only one generator should be connected to either the VHF
or UHF inputs. The input not in use may be ieft open circuit.
All capacitors are 1nF unless otherwise stated.

Fig. 3 AC Test Circuit

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 voltage level (high) 25 4.5 \Y Vcc = 5.0V
Output voltage level (low) 0.4 Vv SmA current into pin 4
1
SAMPLING SCOPE L 3
50n 1/P VHF INPUT e
*Kn
UHF INPUT —o—'

oo

*Kin

CONTROL ,;7

INPUT
*Connections 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 Applicaticn Circuit

Treore

68V

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 = o

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

Fig. 5 Wideband Operation
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Y SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8760B & M

GENERAL PURPOSE SYNTHESISER CIRCUIT

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

It may be used with a prescaler to phase-lock single « comp outeut ¢
frequency transmitters or receivers in the HF, VHF or o compoureuT 0" (]
UHF bands.

The addition of an MOS/CMOS programmable plus
fixed divider will generate a complete frequency synthe-
siser. The maximum frequency requirement of the control CRYSTAL INPUT [}s
device is only 1MHz, enabling complex functions to be 16/15 CLOCK INPUT
performed using LS| technologies. With suitable pre- No Conntction (]2
scalers, the controlled frequency source may extend
into the IGHz region.

The SP8760 is available in two temperature grades :
0'Cto |70 C (‘B’ grade) and -40 Cto | 85°C (‘M’ DC14 DG14
grade).

& COMP INPUT *A"
» COMP INPUT ‘8"
vee ] Vit
CRYSTAL INPUT (Je XTAL 0SC OUTPUT
NO CONNECTION
1615 Qureut

16 15 CONTROL

Fig. 1 Pin connections

FEATURES
B TTL/MOS Compatible Inputs and Output§ arrco—J L owens
B Low Power Consumption (<250mW Typ) outPUIgO—]  CoMPARATOR N
B Minimum External Components
B Voltage Pump Outputs on Phase/ jp—
Frequency Comparator L ° wm,.
B Zero Phase Difference Pulses <30nSec T oot
B Crystal Oscillator Stability -+- 5 ppm at o oot
4MHz, 0°Cto |- 70°C C“’c"coumm.
B Crystal Oscillator Interfaces with SL680 for
Very High Stability Applications

Fig. 2 SP8760 block diagram

w1 L L LT w1 L L LT
i 1 | ) \ | 1 i
| 1 | | i : : i
1 ' | | 1 1 1 ]
I 1 VI
] ] ] 1 1] 1 1
ouTPUTC’ [ [ 11 : ! ;o o
™ Ty () outPuTC’ | |
[ [ ! b !‘J. i l-'-ll
i | H i HH N
OUTPUT 'O I I ri H outpPuT’D’

Fig. 3 Phasclfrequency comparator waveforms



SP8760

ELECTRICAL CHARACTERISTICS
Supply voltage 5V+ 0.5V
Supply current 45mA typ

Test conditions (unless otherwise stated):
Veec =4.5Vt0 5.5V
Vee = 0V
Tams0°Cto —~70°C (‘B grade)
~40 Cto — 85°C (‘M grade)

e 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 stability -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 = 24V
Output ‘C’ current sink capability| € mA at 0.5V
Output ‘D’ current
source capability 6 at (Vgc - 1.15V)
Zero phase pulse width 30 ns
Input to Output delay 40 ns
Divide by 16/15
Control input current 250 350 RA at Vin = 2.4V
Clock input current -1.0 -1.6 mA at Vin = 0.4V
Output 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 Output 1 - 0
ik
ABSOLUTE MAXIMUM RATINGS
&5k Power supply Vcc — VEEOV to +10V
Output current 20mA
Operating junction temperature +150°C
vee * Storage temperature —55°C to +150°C

Fig. 4 Phase comp./divider control inputs
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OPERATING NOTES

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

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

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 collector with an internal 1.5KQ
resistorto Vcc.

outPuT
<

oytPUT
(Y

Fig. 5 Low voltage charage pump and filter
Divider clock input

Fig. 6 High voltage charge pump and fiiter

— Sve05V
7 8h
6 9p
—qs wh
3 n ouTRT
3 3
2 3p
:L 1 wp
- l—
=

SP 8760

Fig. 7 Emitter follower buffer

Fig. 8 SL680 to SP8760 interface



@ Spl:mnductors

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8775
1.2 GHz

UHF 256 PRESCALERS

The SP8775 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 +5V.

FEATURES

B Self-Biasing Clock Input

M Variable Input Hysteries Capability for
Wide Band Operation

B PushPull TTLO/P

OPERATING NOTES

The input is terminated by a nominal 400Q 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/ps..

ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vcc—Vee| 0Vto +10V
Input voitage, clock input 2.5V p-p
Output current +30mA to —30mA
Operating junction temperature +150°C

Storage temperature —55°C to +150°C

{00 NoT connecT) (Js 70 Ve

{00 Kot connect] [} 16f] vic DG14
0C14
Fig. 1 Pin Connections
SAMPLING
—* SCOPE

S0a 1P
SAMPLING
SCOPE 50n
on /P GENERATOR

All capacitors are 1nF unless otherwise stated.

Fig. 2 AC test circuit
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SP8775
ELECTRICAL CHARACTERISTICS

Supply voltage: 5.0V + 0.25V

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):

Supply voltage: Vee= 0V, |
Vee = +5.0V = 0.25V
Clock input Cvoltage: 400mV to 1.2V p-p

Tamb =

Characteristic Value Conditions
Min.| Typ. Max. | Units
Max. input frequency SP8775 | 1.2 GHz |600mV p-i. 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 \"
Low level 0.4 \ SmA current sink
Supply current 68 90 mA |Vee=5.0V
*in g BEP?EORAAVOI

UHF INPUT o] h
[J— 1L 0P
f— b
il ®in
VL
ﬁ@lu

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

-

TILO/P
5t

Capacitors are 1 nF unless otherwise stated. Values should
beincreased if operation below 10 MHz is desired.

For 50mV hysteresis R1=36kQR2=0o

For 100mV hysteresis R1=18kQR2=18kQ

Fig. 3 Application circuit

Fig.4 Wideband operation




S PLESSEY SP8000 SERIES

SEMICONDUCTORS 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 [11/10K compatible and

DG16

have internal 4.3KQ pulldown, unused inputs may

therefore be left open. When using the device as a Fig. 1 Pin connections (viewed from above) -

-+ 20 prescaler the inverse output should be connected
to a PE input.

In keeping with the device performance the comple-
mentary outputs are ECL 10K compatible.

FEATURES QUICK REFERENCE DATA

B DCto 1.3GHz operation W Supplyvoltage  Vec—Vee =5.2Vx.25v

B 0°Cto -70°C operation (B Grade) B Power Consgmptlon 440 mW typ (no load)

M —40to --85°C operation (M grade) o ECLlcompfatlb|e

MW Complementary outputs and control inputs W Maximum inputfrequency 1GHz (SP8785),
are ECL 10K/ECL I1l compatible. 1.3GHz (SP8786) _

B AC coupled clock input with wide dynamic B Control loop delay time 12 ns typ with

range. 1.BGszinput.

o

=l

- 3 —EP Jcp ’CP

n
VREF  VREF

O 0/P
4

Fig. 2 Logic diagram

213



214

SP8785

CLOCK| Q1 Q2 Qs 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 or the 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 control input truth table

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 0°C to +70°C (B Grade)
—40°C to +85°C (M Grade)

Supply voltage Vcec=0V
Vee= —5.2V*
Static characteristics
Value
Characteristic Min. Typ. Max. Units Conditions
PE input voltage ViNH -.96 Vce \" Tamb=25°C
ViNL VEE -1.62 VvV - see note 2
PE input pulldown resistor 4.3 KQ
Output Voltage levels
VoH -.93 -.78 Vv Tamb=25°C
Vou -1.85 -162 | V 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
outputs.

Dynamic characteristics

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//uS
Propagation delay clock
input to output 25 uS
Set up time 5 nS See note 4
Release time 5 nS See note 5

NOTES :

1. Correct operation is specified for Vcc — VEe -- 5.2V |- .25V

2. The input threshold and output voltage levels have the same temperature coefficients as ECL 111/10K.

3. The devices are dynamically tested using the circuit shown in Fig. 4 with input amplitudes of 400 and 1000 mVpp over the full tempera-
ture range.

4. Set up is defined as the minimum time that can elapse between a L -+ H transition of control input and the last L — H clock pulse
transition to ensure the 20 mode is selected.

5. Release time is defined as the minimum time that can elapse between a H - L transition of the control input and the last L = H clock
pulse transition to ensure the +22 mode is selected.



SP8785

CLOCK ©

-52v

(a) Normal AC coupled

1

(d) Normal ECL interfacing

(b) Differential clock

Clock input interfacing

l s L '52 & L 13
ECLI/tok| | SP8785/6 ECLIN/10k
15k 15k

Control device interfacing

-5:2v 2y

(c) Split supply DC coupled

u —[
-s2v

(e) Reduced power interfacing

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 piane. 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 IlI/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 502 with a small loss in noise immunity.

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

—_— T %
=17y

MONITOR ‘

ATIN 51 SeTPUT
50n ! D
0y o, /
s
50
op o STRIP
ouTPUT
U -s2v
5

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

CONTROL
INPUT

[
PE PE 5
&7

SP8785/6 ",10131

&7
ouTPUT
orr {7} c a 01CLOCK
15k 15k
vEE

Fig. 5 - 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 SP8785/6
minus the delays within this device. The control loop
delay time is typically 12 nsec.

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

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

2. An ECL variable coulter may be used to
produce the control command. A device which
is suitable is the 10136, in the ECL10k range.
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SP8785

CONTROL
01 INPUT
—
—
PE PE 5 " o
$P8785/6 10131 10131
[ ¢ a— _j— ¢ g 120 elock
15k Uluﬂ UH( 1k
VEE
Fig. 6 ~ 80/81 control loop delay time 55ns typ.
PE
SP8785/6
»c%:—oG
Qo Q1 Q2 Q3 ch— Qo Q2 Q1 o Q Q1 0203 ) {4 Iy
680 10136 10136 oo o 10136 "210131
S2 - —|
Do D1 D2 D3 S Dg Dy D2 D3 S Do D1 D2 D3 S o
LWU 680 430 680 BL!D SlD[I] 430
11 { | | ] e

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

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc — VEee

Input voltage, PE inputs

Input voltage
Output current
Operating function temperature

Storage temperature

0V to +8V

VEE to Vcc

2V peak to peak
40mA

+150°C

—55°C to +150°C




Plessey
Semiconductors

SP8000 SERIES

HIGH SPEED DIVIDERS

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
division ratio of the 2-modulus counter while retaining
the same difference in division ratios. Thus a divide-by-
10 or 11 with the SP8790 becomes a divide-by-40 or
41, a divide by 5 or 6 becomes a divide by 20 or 21.

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

The device interfaces easily to the SP8690 range of
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.

The SP8790 is available in three temperature grades:

0'Cto { 70 'C (SP8790B) —55 C to 125 'C (SP8790A)

The SP8790 requires supplies of OV and |5V
£0.25V.

CLuck up

CLOCK 1/P

N
VEE COUNTER O/P

z

c

CMms

Fig. 1 Pin connections

FEATURES

Ultra-Low Power : 40mW

B Full Military Temperature Range

1/P and O/P Interface Direct to CMOS/TTL

60 CMOS/TTL COMPATIBLE 1/P
CONTROL O/P 3
10 2-MODULUS

COUNTER

NOTE

NEGATIVE GOING O/P SHOULO
“CLOCK FOLLOWING STAGE

L=l | g

B T | (1]

Qg

B

o/
STAGE

3 cmos/miL
COMPATIBLE O/P

clock  CTOTK

L= ]

Fig. 2 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc—VEel 8V

DC input voltage

AC input voltage 2.5Vp-p
Output bias voltage 12v
Control input bias voltage 12V
Operating junction temperature +150°C

Storage temp. range

Not greater than supply

—55"C to 1560°C
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SP8790
ELECTRICAL CHARACTERISTICS

Vce= - 5V . 5%
Vee:-0V

Test conditions (unless otherwise stated):
Tamb: —55 Cto ~125 C (A grade)
0 Cto ~70°C (B grade)

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/ pus
Clock to O/P delay
(O/P — ve going) 14 ns
Clock to O/P delay
(O/P + ve going) 28 ns
Control I/P to control
O/P delay (O/P—ve going) 20 ns 10kQ pulldown on
control O/P (See
note 5)
Clock I/P to control
O/P delay (O/P-+ve going) 10 ns 10kQ pulldown on
control O/P (See
note 5)
Control I/P to control
O/P delay (O/P—ve going) 12 ns 4.3kQ pulidown on
control O/P (See
note 6)
Control 1/P to control
O/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 pulldown 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 I/P voltage level
High state 35 10 \ See note 3
Low state 0 1.5 \"
Output voltage level,
VoL 04 \" Sink current=:6.0mA
VoH (See note 4)
Input impedance 1.6 kQ fin=OHz
Input vias voltage
(CLOCK and 24 Vv Inputs open circuit
Power supply drain
current 8.0 1" mA




SP8790

NOTES

1.

The maximum frequency of operation is in excess of 60MHz when the SP8790 is used as a prescaler. The limitation on this maximum
frequency is the saturating 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.

The device will normally be driven from a 2-modulus divider which will have fast output edges. Hence, there is normally no input

TTL devices require a pull-up resistor to ensure the required minimum of 3.5V. Note that the device can interface from 10V CMOS

z slew rate problem.
3.
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 pulldown 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.

| |
| | +5v e I I | | | I
| |
I
| : Sk
| 1 o/p /7 |
39V
[ 5P8790
!
1 controL_| |
! ! P
i |
| |
h \ CONTROL Q/P (PIN 6 LOWI - CONTROL O/P IS A 1 IF CONTROL I/P 15 A"1"
————————— — e e e e -

Fig. 3 CMOS and TTL compatible control input

OPERATING NOTES

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

Fig. 4 SP8790 waveforms

_ T e 5 conton e vt
PE B

[ 5! conTROL 5
IT s, TV:: v e h
" o |
1 I el cmosITIL
SIGNAL r spasgs U7 I sparsa | ° comeateie orp
SOURCE o o gl gt
e '

w
Ve Vee
CMCS/TIL

COMPATIBLE
CONTRCL WP

NOTE THE (/P SHOULD CLOCK TWE NEXT STAGE ON TME
NEGATIVE GOING EDGE FOR MAXIMUM CONTRUL LUUP TME

1 y %
SIGNAL 1 °F
SOURCE oon SP8EIS " SP8790
s 7 i} ToCK
o
i F
vee vee
__ controL T veessy
3 ore
1t —
i} Locx ore cLoex oo
SouRcE o sP869s | . SP8790
SOURCE _E— 81as /P (00K

5k
‘EE

Fig. 5 SP8790 with SP8695 connected to give a +40/4

Fig. 6 Methods of preventing self-oscillation

TRUTH TABLE

Control Input

Div. Ratio With +10/11

0
1

41
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

SP 8000 SERIES

HIGH SPEED DIVIDERS

SP8792 - 80/81 SP8793 -+ 40/41

200 MHz VERY LOW POWER PROGRAMMABLE DIVIDERS

The SP8792 and SP8793 are very low power (20mW)
programmable +80/81 and +40/41 counters which operate
at input frequencies in excess of 200MHz over the
temperature range - 30°C to +70°C.

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

FEATURES

M DC to 200MHz Operation
B -30°Cto+70°C Temperature Range
M Control Inputs and Output CMOS Compatible

QUICK REFERENCE DATA
M Supply Voltages:6:8V to 13.5V
or52V+0.25V

B Supply Current: 4mA typ., 7mA max.

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage V4:6.8V to 13.5V (pin 8)
or5.2V £0.25V (pins 7+ 8)
Input signal amplitude: 100 mV to 800mV pk-pk
Ambient temperature: ~30°C to 70°C

CONTROLINPUT ] 1 ~ gy,
OUTPUT V. [ 2 70 Vg
ouTPUT 3 6[1 INPUT
GROUND (] s[1INPUT
DP8
Fig.1 Pin connections (viewed from above)
ourpPur
vce vs

__________________ - ——
|
1
1
|
|
& {ou.c( '
DIVIDER REGULATOR | 1
siGNAL |
NPUT |
|
|
i
__________ O S |

C?:’r:el. outeuT - \:gsf
mn

Fig.2 Block diagram

Characteristic Min \{:‘::e Max Units Conditions

Supply current 4 7 mA | Control input O/C. TTL O/P not connected.

Max. input frequency 200 MHz

Min. input frequency 20 MHz | 400mV pk-pk sine wave input

Min. slew rate (with square wave input) 12 20 Vius

Output voltage level (low) 0.5 \ 2mA current, pin 2 open or linked to pin 7.

Output voltage level (high) 4.8 \ Vecc=6.8V, pins 2,7 linked.

Control input level (low) 2.0 \" +41o0r+81

Control input level (high) 4.0 \' +40 or+80

Propagation delay, clock input to output 30 ns | Output 1to O transition — SP8793

35 ns | SP8792

Set up time 8 ns | Seenote 1.

Release time 8 ns | Seenote2.

Output mark-space ratio 1:2 At 200MHz at 50% of output swing.
NOTES

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

selected.

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

selected.



SP8792/93

ABSOLUTE MAXIMUM RATINGS

v Supply voltage (pins 8,2) : 14.5V
Storage temperature . -55°Cto+125°C
LC 2 T !
ourpur o——{|3 [ , woniton

T!n T 100n

s

PIN2 NORMALLY CONNECTED TO V. OF MODULE CONTROL DEVICE

Fig.3 SP8792/3 application diagram. The regulator can be
used to supply other circuitry if required. If load exceeds 1mA
an emitter foll tr istor must be used.
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Plessey
Semiconductors

SP8000 SERIES

HIGH SPEED DIVIDERS

SP 8794 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 increcses 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 combined 2-modulus counter and SP8794 into the
region where CMOS or low power TTL can control the
divider.

The device interfaces easily to the SP8000 range of
2-modulus dividers. The control I/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

CTLOCK 1P

CLock 1P

COUNTER O/P

CMm8

Fig. 1 Pin connections.

FEATURES

Ultra-Low Power: 40mW

B Full Military Temperature Range

B Direct I/P & O/P Interfacing to CMOS & TTL
Operates with 500MHz + 10/11

CMOS/TTL COMPATIBLE /P
3

CONTROL O/P

NOTE :
NEGATIVE GOING OUTPUT SHOULD

10 2-MODULUS 2
COUNTER

CLOCK FOLLOWING STAGE

CLOCK CLOCK

D 0A Li 0 B D ac
or
STAGE
CMOS/TTL
6 OA 5 B 6 o 3 COMPATIBLE
orp
80 07

Fig. 2 Logic disgram.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc — Veg | 8V
DC input voltage

AC input voltage 25Vp-p
Output bias voltage 12v
Control input bias voltage 122v
Operating juntion temperature +150°C

Storage temp. range —55°C to 150°C

APPLICATION

B  Frequency Synthesisers

Not greater than supply




ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Temb: ‘A’grade —55°Cto +125°C
‘B’ grade 0°Cto +70°C
Vee = +5V 5%
Vgg =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 0 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 1/P to control 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 [4.3k2 pulldown on O/P, see note 6
Control I/P to control O/P delay (O/P +ve going) 9 ns |4.3k$2 pulldown on O/P, see note 6
Clock to control O/P delay {O/P —ve going) 30 ns | 10k$2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P +ve going) 16 ns | 10kS2 pulldown on O/P, see note 5
Clock to control O/P delay (O/P —ve going) 21 ns [4.3k2 pulldown on O/P, see note 6
Clock to control O/P delay (O/P +ve going) 16 ns |4.3kS2 pulidown 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 0.4 V |Sink current = 6.0mA

VoH (see note 4) 12 V |See note 4
Input impedance 1.6 k2 |f;n, = 0Hz
1/P bias voltage (CLOCK & CLOCK)
Power supply drain current

NO
1.

oo s

TES

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 SPB794 is used as a controller for a 2-mogulus 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.

VoH 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 pulidown of ali the SP8640 series < 10/11 devices, the SP8740 & SP8745 + /6, the SP8741
& SP8746 + 6/7 and the SP8743 <+ 8/9, with which the SP8794 can be used.

SP8794
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|
b
| ]

- 1
1
[

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

=740ns (fj, = 100MHz)

CONTROL O/P
(PIN 6 LOW)

CONTROL O/P 1S A'1" IF CONTROL I/P 1S A1

Fig. 4 SP8794 waveforms

APPLICATION NOTES

The SP8794 extends the division ratio of 2-modulus
counters 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
be prevented by using one of the arrangements shown in
Fig. 6.

5 esv [courso, Y
l ‘(t o o veo
cmos
SIGNAL cLocx snm "“‘s"m el CompATiBLE O/F
SOURCE oas 1101 .
3 Vel
'! cuosm\ €
couraniBle
contRoL /P

NOTE THE O/P SMOULD CLOCK TME NEX! STAGE O TWE
NEGATIVE GOING EOGE FOR MAXIMUM COMIROL LOOP TME

Fig. 5 SP8794 with SP8695 connected to give a low power + 80/81

vee sy

__l P

sionac it
SOURCE l . , SPeess ,‘ l

SP8T

jcocy

courmor T e

jcocx ore| = cLocx e
SIGNAL SP86SS sPaTsc
SOURCE A jsias kg cotr
I. -

Fig. 6 Methods of preventing self-oscillation.




@ PLESSEY SP 8000 SERIES
Semiconductors

HIGH SPEED DIVIDERS

SP8901

FOUR-MODULUS DIVIDER (+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 SP8301 has been designed to
interface with the NJ8811 to produce a 16-bit binary
programmed frequency synthesiser.

FEATURES

DG14

Self Biasing Clock Inputs
Current Limited TTL/MOS Compatible Inputs Fig.1 Pin connections
TTL/MOS Compatible Control Inputs
5V Supply

Variable input Hysteresis Capability For Wide Band
Operation contRoL A contaoL 8

{0 1
APPLICATIONS o] e e e ]

I Mobile Radio
I Scanning Radio Receivers
B Microprocessor Controlled Frequency Synthesis

Fig.2 Logic diagram of SP8901

ABSOLUTE MAXIMUM RATINGS
Power Supply voltage (Voc—Vee) 8V et l I il
Input voltage, Clock inputs 25V p-p l e
Control inputs -05Vto+8V I CONTROL DELAY TIME |
Storage temperature -55°C to +150°C

ELECTRICAL CHARACTERISTICS
Fig.3 Output waveform
Test conditions (unless otherwise stated)
Supply Voltage: Vo +5.0V £0.25V, Vege: OV
Tamp: -30°C to+70°C
Clock Input: 400mV to 1.0V peak to peak

Dynamic Characteristics

Characteristic Min \;ayl:e Max Units | Conditions
Max. input frequency 900 MHz | Vcga=5V See Fig.4
Max. input frequency 10 GHz | Vcc3=6.8V See Fig.4
Min. input frequency with sinewave input 50 100 | MHz | 600mV p-p
Min. slew rate of square wave input 200 | Vius
Clock to output delay 40 60 ns
Control setup and release time:
Control A input 2 ns
Control B input 5 ns 225,
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SP8901

Static Characteristics (T,,,= +25°C)

Value
Characteristic WMin | Typ.| Max Units | Conditions
Logic ‘1’ output voltage 35 v
25 v 1mA source

Output short circuit curent 10 mA

Logic ‘0’ outout voltage 05 Vv 2maA sink

Supply current 100 135 mA

Control inputs:

Min. input high level 23 \

Max. input low level 1.3v "

Low level input current 08 1.2 mA | V,,=05V
OPERATING NOTES

Control A | Control B Ratio

The circuit is configured as two +15/18 counters which
are clocked via a front end +2 counter as shown in Fig.2. 1 1 512
The circuit will divide by 512 when the cgntrol inputs are o 1 510
left open circuit or both inputs are at logic ‘1’. The control A
and B pins control the minus 2 and 32 counters 1 0 480
respectively, when a logic ‘0’ signal is applied. Table 1 0 0 478
shows the division ratios. The minus 2 counts of the
control A occur before the negative going output edge, Table1 Divide ratios

whereas the minus 32 counts occur after the negative
going edge as shown in Fig.3. The maximum possible
control delay is obtained by clocking the control device on
the negative going edge of the SP8901, and is equal to 480
clock input periods (minus the internal delays in the
SP8g901).

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

The output is TTL or MOS compatible and is current
limited at 3mA sink in the low state and 5mA source in the
high state. The modulus control inputs have a 5k pull up
resistor and can be interfaced to open collector or open
drain circuits. There are separate supply lines for the output
(Vocas Vee2) to reduce both input to output and output to
input coupling.

A separate supply pin (V¢c3) is available for the front end
+2, and determines the maximum frequency of the device.
With Ve connected to the 5V supply the circuit will
operate up to 900MHz. The high frequency limit may be
increased to 1GHz by connecting V¢c; to 6.8V. Under
certain conditions, an oscillation can occur when the
device is dynamically clocked. This may be cured by the
insertion of a 1uH RF choke in series with Vcc, & Vgeo.
Under these conditions, Vg, & Vg, pins should not be
decoupled.

SAMPLING SCOPE
50a INPUT

o 68V

' %w

SAMPLING SCOPE

50a INPUT

Fig.4 Testcircuit

ov
Q ﬂ
a3k
ol }com-nou
o T
_>_|“' — ———» oureur
n
i
~ ,;N" sv

Veca

NOTE: Vo IS EITHER SV OR 6-8V DEPENDING ON MAX INPUT FREQUENCY

Fig.5 Application circuit




@ PLESSEY SP 8000 SERIES

Semiconductors HIGH SPEED DIVIDERS

SP8906

FOUR-MODULUS DIVIDER (+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 NJ8811 to produce a 16 bit binary
programmed frequency synthesiser, but can also be
interfaced with standard MOS programmable dividers to
produce a wide range of general purpose synthesisers.

FEATURES DG14

Self Biasing Clock Inputs Fig.1 Pin connections
B Current Limited TTLUMOS Compatible
Bl TTUMOS Compatible Control Inputs
B 5V Supply

CONTROL A CONTROL B
APPLICATIONS

L 1
M Mobile Radio °"—|7 2 H +15/%6 |———{ +15/16 Hourpurl—»-a

B Scanning Radio Receivers
B Microprocessor Controlled Frequency Synthesis

Fig.2 Block diagram

ELECTRICAL CHARACTERISTICS I adl e |

Lo
CONTROL DELAY TIME N
1

Test conditions (unless otherwise stated):
Supply voltage: Vo +5.0V £0.25V Veg: OV -
Tamp: -30°C to+70°C Fig.3 Output waveform
Clock input: 400mV to 1.0V peak to peak

Dynamic Characteristics

Characteristic = VT*;':" w] Units | Conditions
Max. input frequency 500 MHz Vec=5V
Min. input frequency with sine wave input 10 20 MHz 600mV p-p
Min. slew rate of square wave input 50 Vlius

Clock to output delay 40 60 ns

Control setup and release time:

Control A Input 2 ns

Control B Input 5 ns
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SP8906

Static characteristics (T s = 25°C)

Value
Characteristic Win | Typ. | Max Units Conditions
Logic ‘1’ output voltage 3.5 v
25 v 1mA source

Output short circuit current 10 mA

Logic ‘0’ output voltage 0.5 v 2mA sink

Supply current 75 100 | mA

Control inputs:

Min. input high level 2.3 \

Max. input low level 13 \

Low level input current 08 | 12 mA Vin=0.5V
OPERATING NOTES

ov

The circuit is configured as two +15/16 counters which
are clocked via a front end amplifier as shown in Fig.2. The o1y
circuit will divide by 256 when the control inputs are left I—ﬁ ove
open circuit or both inputs are at logic ‘1’. The control A H] J———/i]_o
and B pins control the minus 1 and 16 counters gj::c }_/
respectively, when a logic ‘0 signal is applied. Fig.3 shows - " —»

the division ratio table. The minus 1 counts of the control A
occur before the negative going output edge, whereas the
minus 16 counts occur after the negative going edge as
shown in Fig.4. The maximum possible control delay is
obtained by clocking the control device on the negative
gaing edge of the SP8906, and is equal to 240 clock input
periods (minus the internal delays in the SP8906).

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 50V/us. If
the input to the device is likely to be interrupted the device
will tend to self-oscillate at an output frequency of 2MHz.
This can be prevented by the addition of R, = 120k but will
cause a loss of input sensitivity. (See Fig.8.) Under certain
conditions, an oscillation can occur when the device is
dynamically clocked. This may be cured by the insertion of
a 1uH RF choke in series with Vg, and Vg, . Under these
conditions, V¢, and Ve, pins should not be decoupled.

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

Control A Control B Ratio
1 1 256
0 1 255
1 0 240
0 0 239

Table 1 Divide ratios

ABSOLUTE MAXIMUM RATINGS
Power supply voltage (Voc —Vee) 8V

Input voltage, clock inputs 2.5V peak to peak
Control inputs -0.5Vto 8V
Storage temperature -55°C to 150°C

50n
‘GENERATOR

[ SAMPLING SCOPE
50a INPUT

SAMPLING SCOPE
S0a INPUT

Fig.4 Testcircuit

ov

g H
1 g

i — }coumol.
,; h ) I— T
——— }———» ourpuT

i
a A sv

Fig.5 Application circuit




© PLESSEY
SEMICONDUCTORS

CB CIRCUITS

40 - CHANNEL CITIZENS’ BAND SYNTHESISER IC SETS

SP8922 SP8921

SP8923

LBINARY—I L BCD -'

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: 225mW Typ. (SP8921)
225mW Typ. (SP8922)
325mW Typ. (SP8923)

The synthesisers are partitioned into two parts as
shown in Figs. 2 and 3. The SP8922 and SP8923 con-
tain a preamplifier followed by a fixed divide by four
prescaler. The amplifier input will accept a signal at a
frequency up to 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.

DG16
CRYSTAL [._-\’_mb Vee
CRYSTAL (]2 5[ RT21P
weds 1[] Rec o/
10.24MH2 0/P (¢ spas2t n] cLuyp
1.25kH2 O/ [5 2f] :NyP
pc 0" 0/p [fs uf] Pca'yP
pccop [ wf] PC B 1P
Lack 0P s s{] vee
Vee [ SkHz P
R IR [] F
REC /P [ 3 0
PROGRAM
_C; :’: E w2 : it
L c
veo P [ £
Ve ]

ha
18
Oc

PROGRAM
PO > ipurs

RTYP
RECI/P
cLop
=No/P
N/
veo e

3
SP8923

2f] €
0 F
1

[] EMERGENCY CHANNEL SELECT O/P

S

Vee

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,.
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or a non-permitted channel, is selected. When this out-
put is low, the synthesiser programs to channel 9.

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

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.

SP8921

1le
2
]] RECOGNITION

10 24 MHz E
L ©ROGRAMMABLE
10-24 MHz O/P q 6 BITS
S

125 MHz O/P []

3
of]

PHASE COMPARATOR
+ LOCK DETECTOR

SP8922 s vec

PROGRAMMABLE

7 8ITS ——‘_‘__L‘!
{1~

SELECTION

CHANNEL

<]
3

Lock 1L l
oI O—lIE-L?
Tmu

VEE

FROM VCO

Fig. 2 SP8921/SP8922 interconnections (10.695MHz receive offset)
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Fig. 3 SP8921/SP8923 interconnections (10.695MHz receive offset)



ELECTRICAL CHARACTERISTICS

Test Conditions (uniess otherwise stated)
Vee = OV, Vcc = +4.75Vto +5.5V

Ta = —30°C to 1-70°C

Value
Characteristic Min. | Typ. Max. Units Conditions

Inputs (see Note 1)

Low 0 0.5 \

High 2.4 Vce "

vCO 0.4 1.0 Vp-p AC-coupled

Max. clock frequency 30. 50 MHz
Outputs (except 10.24MHz O/P and

phase compaiator C and D O/Ps)

Low 0.5 Vv 6mA sink

High Vcc—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 HA

Q/P low 0.5 \ 5mA sink
Phase comp. D O/P

Leakage O/P low 50 pA

O/P high Vec—1.2 \ 5mA source
Power supply

Vee +4.75 +5.5 Vv

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 to Vee to
improve |/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 iF 2nd MIXER i
> > DETECTOR
~
~o ~ + AUDIO

CHARGE
PUMP
CHANNEL FILTER
SELECT

SP 8922/
OR
——1 SP8923/1
10-240 MHz

| B

10240 MHz TRANSMIT CHAIN
XTAL

{—‘ SYNTHESISER

% SEE FIGS 7 THROUGH 10

Fig. 4 Double conversion transceiver
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Channel Input Code Output frequency Channel Input Code Output Frequency
No. FEDCBA | withR/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 27.1156
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 0011000 27.175
19 011101 27.185 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 27.255 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 3 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

Table 1 SP8922/1 O/P frequencies with 10.240 crystal (0 Table 2 SP8923/1 O/P frequencies with 10.240 crystal (O

open, 1 ¢ ct closed to Vcc) 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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S$P8921 CRYSTAL OSCILLATOR PERFORMANCE

TEMPERATURE (°C)
0

40 50

/1N

\

DEVIATION PPM

Fig. 5 Frequency/temperature char

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)

_ 1k
+No—i8 c
PHASE
COMPARATOR
1
125kHz 0—] A [} 10 veo
3K 039u
27
VEE

+N o—8 c
COMPARATOR
1:25 kHz O——]A [}

To vco

Fig. 7 Filter A. Simple voltage pump, output range 2.5V

Fig. 8 Filter B. Simple voltage pump with buffered output
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VR (>12v)
VH
1k 240
Vee&VK<12V
R=[(VH/135)~1)ka
vee
125 kHz 0—{8 c
PHASE
COMPARATOR o 10 veo 125 kHz B c 2
<N o—]aA PHASE
COMPARATOR To veo
+N o—{a 4] 2
3] 039y
1 20| | 3,
VEE
Fig. 9 Filter C. Current pump, output voltage range Vi — 1.5V Fig. 10 Filter D. Current pump output voltage range Vy— 1.5V
for VH less than 12V for Vi greater than 12V
INPUT/OUTPUT CIRCUITS (FIGS.11 THROUGH 16)
The following diagrams show input and output
circuit configurations used on the SP8921, 2 and 3.
vee 1k
s vCo
INPUT }— VREF
Neor
INI
VEE 'L 20p
STANDARD INPUT STANDARD QUTPUT
Fig. 11 Standard input and output Fig. 12 VCO input
vee
vee I
10k
I 113
VEE
VEE
Fig. 13 Lock detect output Fig. 14 10.24 MHz output
vee
18k ‘0"
OuTPUT
CRYSTAL © ou.ﬁ; ur
CRYSTAL ©
VEE
Fig. 15 Crystal oscillator inputs Fig. 16 Phase/freq Y P P




FURTHER APPLICATIONS
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—3 10 SYNTHESISER
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T0 L1 ON FIGURE 10

Fig. 17 High stability crystal reference oscillator using SL680

Fig. 18 Voltage controlled oscillator for 27MHz CB synthesiser
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Fig. 19 200 MHz general purp binary prog d synth with 25KHz resolution using SP8921/22
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Semiconductors

NOVer

NON-VOLATILE LOGIC

MN9102

NON-VOLATILE QUAD LATCH

The Plessey MN9102 is a non-volatile 4-bit data
atch 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 ‘0O’ level presents a high impedance state
on each data output line, permitting multiplexed
operation.

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

FEATURES

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

B Simple to Use

B Standard Power Supplies Only (+5V,
—12V)

Bl CMOS/TTL Compatible
B 14-lead DIL Package

Voo

QUTPUT ERABLE

DP14
DG14

Fig. 1. Pin-connections (top).

APPLICATIONS

B Metering Systems

B Elapsed Time Indicators

B Security Code Storage

B Last Channel Memory for Digital Tuning

2 3

'll VDD 'GG

pr—1
SAVE

W T+

HIGH
VOLTAGE
GENERATOR

Loves | [ | (o ] [0

ENASLE

[ p—
L LLk

Fig. 2 Block diagram of MN9102
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ELECTRICAL CHARACTERISTICS

Operating conditions (unless otherwise stated) :

Vss = + 5V + 5%
Vop = OV
Ve = —12V & 5%

Output Ioading_r-n 1 TTL load

Ambient operating temperature range including data retention

in the absence of applied power:—40°C to +85°C

Value .
Characteristic Symbol Min. 1 Typ. | Max. Units Conditions
Logic ‘0’ input voltage Vie 0.8 Vv Nominal 20kohms internal pullup
Logic ‘1’ input voltage ViH Vss—1 \Y resistor to Vss on all inputs
Logic ‘0’ output voltage Vou 0.4 \J Output current - 1.6mA
Logic ‘1’ output voltage Vou Vss—1 \Y Output current -- — 100 pA
Output leakage current —10 +10 pA | Vss = Vour = Vop with OUTPUT
ENABLE -- Voo
External reservoir capacitance Cexr 100 220 nF
Output voltage on Cexr —38 Vv See note 2
External leakage on Cexr 2.0 pA
Data set-up time ts 1 ps
Data hold time th 1 ps
Data settling time td 7 s Croap = 47pf
Output enable delay to 25 s Croap = 47pf
SAVE time tsAve 10 ms See note 1
SAVE duty cycle 10 % See note 2
SAVE cycles 106 See note 4
SAVE rise and fall times te 10 Hs
Data retention time 12 months| T,n, = —40°C to 70°C
3 months| T,,., = —40°C to 85°C
Power dissipation 50 100 | mW | See note 3

ABSOLUTE MAXIMUM RATINGS

(all voltages with respect to Vss)

Voltage on Cext —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 + 85'C

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

OPERATING NOTES

1.

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

An external capacitor is required to act as a charge reservoir
for the high voltage which is generated on chip from a high
impedance source. Excessive external leakage current on
this capacitor or exceeding the quoted duty cycle can cause
appreciable loading of the high voltage resulting in reduced
data retention times. If operation outside of these limits is
required. then an external high voltage (—38 volts * 5%)
may be used *» maintain the voltage level.

3.

The majority of the power dissipation arises from
the current flow between Vss and Vec. The current
level on Vpp is the sum of the logic ‘0’ level current
plus leakage currents.

4.

Exceeding this number of SAVE cycles can cause
permanent damage to the device. It should also be
noted that rapid changes of data in excess of 108 may
cause a reduction in the data retention time.

ouTPUT x- Vi
ENABLE i- vie

FL.‘
) S,

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

VIN

QUAD DECADE U

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

NOVer

NON-VOLATILE LOGIC

9105

P/DOWN COUNTER

Vss E
CLEAR []
% (]
RECALL ]
Ve ]
cuock ]
UP/DOWN []
5[]

o ]

DG18
DP18

output impedance state by holding OUTPUT 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.

Fig. 1 Pin connections (top)

FEATURES

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

W DC to 250 kHz Count Frequency

W Up/Down Count Facilities

B Standard Power Supplies (+5V, —12V)

WM TTL/CMOS Compatibility

B 18-pin DIL Package

Y66 Voo Yss 0

<17

'
C EXT ot
9

HV
GENERATOR

a-8I17 4-BIT
LATCH LATCH

| —
]———‘O LoAaD

LA

‘F

A
7V

4-8IT
LATCH
1 ) T 1 ) {
®
crocx DECADE DECADE
UP/0OWN © ! 2

DECADE
3

DECADE

+18
p———0 carrY
CLEAR

11

Il

<:> .

16- BIT NON VOLATILE MEMORY

I}

|————0 RECALL
o J—

————0 SAVE

Fig. 2 MNS105 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Vss = + BV - 5%
Voo - OV
Vee —12V : 5%
Output loading 1 TTL load

Ambient operating temperature range including data retention

in the absence of applied power: —40°C to 85°C
Value
Characteristic Symbol Typ. | Max. | Units Conditions
Logic ‘0’ input voltage ViL 0.8 \
Logic "1’ input voltage ViH Vss—1 Vv
Logic ‘0’ output voltage VoL 0.4 v Output current=:1.6mA
Logic ‘1’ output voltage Vo |Vss-1 Y Output current- —100pA
Output leakage current +10 pA |Vss> Vour> Vpbbp with
OUTPUT ENABLE - - Vss
External capacitor Cext 0.22 uF
Output voltage on Cext -38 \
External leakage on Cexr 2.0 A } See Note 3
SAVE duty cycle 10 %
SAVE cycles See Note 2
Data retention time months| T,., =—40°C to 70°C
months| T,., = —40°C to 85°C
Total integrated RECALL time
between SAVE cycles secs
Power dissipation 250 | 500 mw See Note 1

OPERATING NOTES

1. The majority of the power dissipation arises from
current flow between Vss and VGG. The current level on
Voo is the sum of the logic ‘0" level currents plus
leakage current only.

2. Exceeding this number of SAVE cycles can cause
permanent damage to the device. It should also be
noted that rapid changes of data in excess of 106 may
cause a reduction in the data retention time.

3. An external capacitor is required to act as a charge
reservoir for the high voltage which is generated on-chip
from a high impedance source. Excessive external
leakage on this capacitor or exceeding the quoted duty
cycle can cause appreciable loading of the high voltage
resulting in reduced data retention times. If operation

outside these limits is required then an external high
voltage (—38volts 5%) may be used to maintain the
voltage level.

4. The CARRY pulse is equivalent to a CLOCK pulse
which ripples through the counter when in the correct
count sequence. For CLOCK pulse widths greater than
or equal to 5 us, 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.

Mmx2| Mx1|OE [Qo. Qc. @s, Qa SAVE| CLOCK | CLEAR| RECALL | UP/ DOWN MODE
. . 1 High output 1 i 0 0 Count up
impedance
0 o}lo0 Decade 1 1 [} 0 1 Count down
0 1 0 Decade 2 1 . 0 . Set counter to 0000
1 o]0 Decade 3 1 . ' . Preset counter from memory
1 1 0 Decade 4 0 0 0 . Wirite into memory
® Logic 0 or 1" level Table 1 Function table
« Logic 1" 1o 0" transiion

ABSOLUTE MAXIMUM RATINGS

(all voltage with respect to Vss)

Voltage on Cexr —46 to + 0.3V

Voltage on Ve —20 to + 0.3V

Voltage on any other pin —7 to + 0.3V

Storage temperature —55 C to + 125 C
Ambient operating temperature —40 Cto + 856 °C

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

ANTI-STATIC PRECAUTIONS

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

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




SWITCHING CHARACTERISTICS MN9105
Loading -=1TTL LOAD

CL =10pF
Value
Parameter Symbol Min. Typ. Max. Units Notes
Clock Frequency 250 KHz
Up/Down select time t 1 Hs
Clock pulse width t, 2 HS
Clear pulse width t. 1 us
Recall pulse width t, 2 HS
Save pulse width tsave 10 ms Note 5
Clear to clock set up time teo 2 ps
Recall to clock set up time to 2 us
Clock to load set up time ty 2 Bs
Clock to save set up time tos 0 Hs
Clear to output delay tea 2 us
Recall to output delay tq 4 Hs
Clock to output delay tog 4 ps
MX1/MX2 to output delay tmg 4 [T
Load to output delay te 4 us
Clock to carry output delay toc 4 s
Carry output width tery 2 Hs t, = Sps (Note 4)
Input rise and fall times 10 ps
woown T _X
TR T
cron i o W o W ¥
ol e | N
RECALL l—t‘_‘
ROy o ! |
CLEAR j— X 1
v :
lotet \ '
on I’ —\ e
S |
ma P T I T P
B B B 5 -
o ) S SO SEN S S
————— === =TT = ==- 'uod-—d_ tery
CARRY

Fig. 3 Timing diagram
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NON-VOLATILE LOGIC

MN9106/7/8

SIX-DECADE UP COUNTERS

The MN9106 is a six decade up counter in parallel with a
twenty four bit MNOS memory which can provide non-
volatile data storage of the current count position. An

overflow latch and memory bit are also available to indicate vss[le >~ afjos
a counter overflow condition. In addition to the conventional
counter controls, RECALL and SAVE inputs are provided DIGIT STROBE 6 {12 Bf] o
to control the two way transfer of data between the counter oGt strose s [Ja 2f] o
and memory.
Output data is presented in the form of multiplexed seven oGiTsTRO8E 4 (¢ af oo
segment outputs and six digit strobes. The multiplexing oiGiT sTROBE 3 (s zoEI ac
sequence is controlled by an internal oscillator which may oiair srrose 2 [Je w[] e
also be forced from an external oscillator on the SCAN
input. The device operates from a single 12 volts supply oiGIT sTRose 1 [J7 8] oa
and the higher voltage required for the MNOS memory is cean o wl] overrLow outeur
provided internally by a generator which requires only a
single external capacitor. oureut enasLe [fo 1f] s
The MN9107 and MNS108 are adaptations of the basic save (o ] cext
device intended specifically for timer applications. Certain
decades in these devices have been replaced with divide- cuocx [ wf) sean
by six elements to give the facility of counting hours, recau 12 1f] vop
minutes and seconds when provided with the correct input
frequency. DG24
MNS107 99 hours, 59 minutes, 59 seconds DP24
MN9108 9999 hours, 59 minutes
or 9999 minutes, 59 seconds Fig. 1 Pin connections (top)
FEATURES ABSOLUTE MAXIMUM RATINGS

. (all voltages with respect to Vss)
 Data Retention Guaranteed For One Year In The

; Voltage on CEXT —46V to + 0.3V

Absence of Aprihed Power ;)ver Temperature Voltage on any other pin —15V to + 0.3V

Range of —40°C to +70°C Storage temperature —55°C to + 125°C
B OC to 200kHz Count Frequency mbie;év oo?ragigg temp:glmt'e 1'—4'300 to I+ as;i o

) . ) e above limits are absolute limiting values beyo

M Operation From Single 12V Supply with CMOS which the lifetime and performance of the device may be

Compatible Inputs impaired. No guarantee is implied that the device will
B Leading Zero and Full Blanking Facilities function at any condition other than specified under the

operating conditions.

B Muitiplexed Seven-Segment Outputs perating
B Counter Qverflow Indicator
B Self Scanning Multiplexing
W Operation from Split Supplies (+5. —7V) Allowing  ANTI-STATIC PRECAUTIONS

Inputs to Interface with TTL All inputs have suitable protection devices to minimise
@ Data SAVE Time of 10 Miliseconds. the possibility of damage due to static discharge. Care

should be taken when handling the'device and the leads
should at all times be shorted together until actually
incorporated in the circuit in which the device is being
used. Care should be taken to avoid static charges occurring
in the circuit before completion and soldering should be
carried out with an earthed bit.

To ensure no damage occurs during transit, the devices
are supplied packed in conducting foam or other suitable
carriers.
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ELECTRICAL CHARACTERISTICS
Test oonditions (unless otherwise stated):
TAmb —40°C 1o +85°C

:MNO106/7/8

. Value
Characteristic Symbol Units Conditions
Min Typ Max
Supply voitage VpD Vss 13 vss 11|V
Supply current /o)) 6 22 mA OUTPUT ENABLE = v)_
SCAN = open circuit
Logic ‘0’ input voltage ViL Vgs 4 |V
Logic “1" input voltage Vin vss 1 v
Input leakage current -1 +1 pA VpDLVINLVSS(Except
SCAN input)
Scan input current (Logic ‘'0') -12 mA VIN = Vg5 -6
Scan input current (Logic ‘1’) +120 pA VIN = Vss -1
Logic "1’ output resistance -
segments 150 300 Q VouTt = Vss-3
Logic ‘1’ output resistance -
overflow 150 300 Q VouTt = Vss-3
Logic "1’ output resistance
digit strobes 500 1000 Q VouT = Vss-3
Logic 'O’ output leakage current -10 +1 pA Vpp<Vou, £Vss
Output loading - segments 15 mA
Output loading - overflow 15 mA See note §
Output loading - digit strobes 5 mA
High voltage output Vss-40 Vv
External reservoir capacitance | CExT 100 220 nF
External leakage current See note 3
on CExT 2.0 A
Save duty cycle 5 %
Number of save cycles 108 See note 4
Data retention time 12 Months | Ta = 70°C
Data retention time 3 Months | TA = 85°C
Total integrated RECALL time
between SAVE cycles 108 secs
Count frequency f 200 kHz
Clock width 25 us See note 2
Recall width 5 us See note 2
Clear width 5 us See note 2
Save width 10 ms See notes 2 and 5
Input rise and fall times 10 us
internal scan frequency 1 kHz SCAN capacitance = 100nF
External scan frequency 25 kHz
Output |Count | QA| QB| QC| QD| QE | QF|QG o - l._
Enable | Position g !
0 " o {0 |o |0 [o |o]o g ‘
1 0 111 {1 |11 |1 o {
1 1 0o |1 1 J]O |0 JO |O §
1 2 1 1 0o |1 1 0|1
1 3 1 1 1 1 0 |0 |1 o
1 4 0 1 1 0 0 1 1 FREQUENCY (hHz.typ ) o
1 5 1 0 1 1 o 1 Fig. 2 Scan frequency v. capacitance (typical)
1 6 1 0o |1 1 1 1 {1
1 7 1 1 1 0 |0 |O |O
1 8 1 1 1 1 1 1|1
1 9 1 1 1 1 j0 |1 |1
1 Invalidt{0 {1 1 1 1 1|0
A Table 1 — Output function table
F[Gl8 S
€l_ic Segment identification
[+]
* Don't care condition o
1 Incorrect use of the device may cause invalid BCD

characters to appear in the counter.

Fig. 3 Typical external drive circuit for SCAN innut
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Fig. 4 MN9106 block diagram

OPERATING NOTES

1. The counter is a synchronous six decade counter
multiplexed onto a four bit data highway and then decoded
into seven segment format which drives open drain MOS
transistors. An additional output transistor is also driven
directly from the overflow latch.

Multiplexing is provided internally from an oscillator whose
frequency is determined by a capacitor between the SCAN
input and Vsg (Fig.2). This oscillator may also be forced
externally from a signal which must be capable of sinking
and sourcing current on the SCAN input (Fig.3). The
decoded data and the corresponding digit strobe output
are available for an entire oscillator period and the multiplex
control scans the decades in sequence from most significant
(DS6) to least significant (DS 1).The scan position changes
on negative transitions of the SCAN input.

With OUTPUT ENABLE held at a low level, the blanking
facility turns off the segment outputs, the digit strobe outputs
and the overflow output. The multiplexing scan sequence
is reset to the most significant decade at this time A similar
blanking and reset function also occurs whenever the de-
vice is put into recall or clear modes.

With LZB at a high level, ieading zeros are blanked provided
that the overflow latch is not at a high level. Leading zero
blanking is not applicable to the MN9107 and applies only
to three most significant decades in the MN9108.

2. Clear mode:— In clear mode the counter and overflow
latch are reset to zero, all outputs are turned off and the
multiplexing sequence is reset. The device is put into clear
mode by taking CLEAR to a high level while SAVE is also
held high. Once the clear function has begun, any subse-
quent changes on the SAVE input are inhibited. RECALL
and CLOCK inputs are always inhibited when the CLEAR
input is high.

Recall mode:— In recall mode the counter and overflow
latch are preset from the memory, all outputs are turned off
and the multiplexing sequence is reset. The device is put
into recall mode by taking RECALL to a high level while
CLEAR is low and SAVE is high. Once the recall function
has begun, any subsequent changes on the SAVE input are
inhibited. The CLOCK input is always inhibited when the
RECALL input is high.

Count mode:— In count mode the counter will increment
on negative transitions of the clock input. If the counterisin
the "999999" state, the next counting edge will set the
overflow latch to a high level and counting will begin again
at "000000". The device is in count mode when RECALL
and CLEAR are at a low level and SAVE is high. However,
once the CLOCK input has been taken high.any subsequent
changes on the SAVE input are inhibited until the CLOCK
returns to a low level.




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

Clock | Recall | Clear | SAVE
Clear mode * * 1 1t
Recall mode * 1 0 1t
Count mode 1 0 0 1t
Save mode ot ot ot 0
TABLE 2. Control Truth Table
* Don't care condition.

1 These conditions need only apply to enter the specified
mode, once this has happened, changes on these inputs
are inhibited internally until that particular mode is com-
pleted. Should the SAVE input be taken to a low level
simultaneously with any other input going high, then arace
condition will exist and although it is not possible to predict
which mode will be entered, the device will not malfunction.
The device may switch directly from one operating mode to

‘MN9106/7/8

another provided the minimum mode times are maintained.
These features mean that no external synchronisation is
required between the SAVE and other inputs and ensures
that valid data is present before saving and that the data is
fixed during the save period.

3. The high voltage for the memory is generated internally
from a high impedance source and an external capacitor is
needed on CEXT to provide a charge reservoir. Exceeding
the save duty cycle or excessive external leakage from
CEXT may cause appreciable loading of this high voltage
resulting in reduced data retention. Should it be required to
operate outside the specified limits then an external voltage
supply may be used to maintain the high voltage level.

4. Exceeding the specified number of save cycles may
cause a reduction in data retention time and eventually the
device may suffer permanent damage.

5. Data can be entered into the memory with save times
much less than ten milliseconds, however, the retention
time is then significantly reduced. it is therefore important
that spurious save pulses do not occur which could disturb
or corrupt the stored data. This is most likely to occur at
power on and power off. To eliminate this possibility it is
sufficient to ensure that the SAVE input remains within one
volt of Vgg at all times except during valid save periods.

6. Current limiting resistors should always be included on
all outputs to prevent excessive output current.
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Fig. 5 Common cathode display interface with decimal point overfiow indication.

PACKAGE DETAILS

Dimensions are shown thus: mm (in)
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NON-VOLATILE LOGIC

MNS210

256 BIT MEMORY (64 x 4)

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

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

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

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

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

FEATURES

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

Latching Data and Address Inputs
Three-state Outputs on Data Lines
TTUCMOS Compatibility

Single Word Preprogramming Facilities
18-pin DIL Package

ABSOLUTE MAXIMUM RATINGS
(all voltages with respect to V)

Voltage on Vp-47V to +0.3V

Voltage on Vg -20V to +0.3V

Voltage on any other pin -7V to +0.3V

Storage temperature - 55°C to +125°C

Ambient operating temperature - 40°C to +85°C

The above limits are absolute limiting values beyond
which the lifetime and performance of the device may
be impaired. No guarantee is implied that the device
will function at any condition other than specified
under the operating conditions.
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Fig.2 MNS9210block diagram

ANTI-STATIC PRECAUTIONS

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

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



ELECTRICAL CHARACTERISTICS MN9210

Operating conditions (unless otherwise stated)
Vgs=+5V+5%
VDD =0V
Ve =-12V£5%
Ambient operating temperature range - 40°C to +85°C

Characteristic Symbol Min. v:;‘: Mo, Units Conditions
DC Characteristics
Logic ‘0’ input voltage Vi 08 \
Logic ‘1’ input voltage Vin Vss-1 \
Logic ‘0’ output voltage VoL 0.4 \ loyr=+1.6mA
Logic ‘1" output voltage Vou Vgs-1 \ lour =-100pA
High output impedance leakage current -10 +10 uA Voo< Vour< Vss
Power dissipation 450 mwW Note 1
Non volatile data retention time 12 months| T,q, =70°C
3 months | T,q,=85°C
Programming voltage Vp -41 -37 \ Note 4
Vp supply current averaged over Ip -350 uA Vp=-37V
a single write period
Vp supply current at all other Ip -120 A Vp=-37V
times
Read Characteristics (Fig.3)
Chip select set-up time trcs 75 us
Address set-up time taas 75 us
Strobe width tas 5 100 us
Address hold time traH 0
Chip select to output delay tco 25 us Output Loading
Strobe to output delay tro 25 us 1TTL load +50pF
Strobe rise and fall times 5 us
Number of read cycles on any one word 10° Note 2
Erase-Write Characteristics (Fig.4)
Chip select set-up time tocs 0
Address set-up time toas 25 us
Address hold time toan 25 us
Strobe delay tp 0
Erase width terase 10 ms
Write width twriTE 10 ms
Data set up time tos 25 us
Data hold time ton 25 us
Strobe rise and fall times 5 us
Number of erase/write cycles on
any one word 10¢ Note 3
CS§1 cs2 READ/WRITE STROBE MODE
1 X X X NOT SELECT  **
X 1 X X NOT SELECT  **
0 0 1 0 STANDBY .
0 0 1 1 READ *
0 0 0 1 ERASE b
0 0 0 0 WRITE b

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

Table 1 Function table 247



MN9210

248

OPERATING NOTES

1. The majority of the power dissipation arises from the
current flow between Vgg and Vgg. The cument Iy is the
sum of the Logic ‘0’ output currents and approximately
300uA.

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

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

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

5. In  applications requiring fastest possible

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

An erase-only operation, like the programming cycle,
begins with READ/WRITE low followed by STROBE high,
but is terminated after 10ms by taking either or both CHIP
SELECT inputs high. STROBE should then be returned to
the low level and READMRITE to the high level. All
memory words so erased will read ‘11171, i.e. all four data
lines high.

Words preerased in this manner may then
subsequently be reprogrammed with a shortened erase-
write cycle in which the STROBE puise width (STROBE
high time, defining the erase period) is substantially
reduced, the minimum permissible value being 25us. Thus
reprogramming may be accomplished in little more than
10ms per word.

*RCS

csifcsa

NN\

1RAS

ADDRESS NN N\, 4

D N\\NN\\N

co

| I tRS
STROBE / \

tRaH

‘RO

DATA OUT e O\

N,

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

pcs
csifcsz
ADDRESS 2\ \\\
t
IpAle—D{ r——l PAH \PROG
READ|/WRITE N\ \
un‘_l I 'ERASE ] i AWRITE |

STROBE /TN

'Ds}—J lesf toH
DATA IN X DA

Fig.4 Erase/Write cycle

-12v

CD4069/MM74C04 Vpp (PIN7) -12v
Vce (PiIN18) OV

&’
680n ;s "2709
39v ; ZE ||’2LOO
Y N 1=

Fig.5 Suggested circuit for generating programming voltage Vp (Will provide - 37V to - 41V @ - 240uA minimum suitable for continuous

eraselwrite cycling @ 20ms per word, i.e. write duty cycle of 50%)
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8. Packages.
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9. Plessey Semiductors
World Wide.
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ALABAMA:
ARIZONA:
CANADA:
CALIFORNIA:

FLORIDA:
GEORGIA:
ILLINOIS:
MARYLAND:
MASSACHUSETTS:
MICHIGAN:
MINNESOTA:
MISSOURI:

NEW MEXICO
NEW YORK:

NORTH CAROLINA:

OHIO:

PENNSYLVANIA

TEXAS:

VIRGINIA:
WASHINGTON:

CALIFORNIA:
CANADA:
MARYLAND:
NEW YORK:
TEXAS:

BRYAN PROCTER
Western Sales Manager
710 Lakeway

Suite 265

Sunnyvale, CA 94086
(408) 245-9890

PLESSEY SALES REPRESENTATIVES:

Huntsville (205) 883-9260 REMCO
Scottsdale (602) 948-4404 Faser Technical Sales
Bolton (416) 857-4302 MacKay Associates
Goleta (805) 964-8751 The Thorson Company of So. California
Woodland Hills (213) 340-9143 RELCOM
Plantation (305) 473-2101 Gallagher Associates
Duluth (404) 476-1730 REMCO
Elk Grove Village (312) 956-1000 Micro Sales Inc.
Beltsville (301) 937-8321 Applied Engineering Consultants
Natick (617) 655-6080 Wayland Engineering Sales
Brighton (313) 227-1786 S.A.l. Marketing Corp.
Bloomington (612) 884-8291 Electronics Sales Agency Inc.
Independence (816) 254-3600 Engineering Services Company
St Louis (314) 997-1515 Engineering Sales Company
Phoenix (602) 266-2164 Eltron
Plainview (516) 681-3155 Robert Smith Assocs.
Spring Valley (914) 354-6067 Robert Smith Assocs.
, Skaneateles (315) 685-5731 Robtron Inc.
Raleigh (919) 787-1461 REMCO
Shaker Heights (216) 751-3633 S.A.l. Marketing Corp.
Centerville (513) 435-3181 S.A.l. Marketing Corp.
Zanesville (614) 454-8942 S.A.l. Marketing Corp.
Pittsburgh (412) 782-5120 S.A.l. Marketing Corp.
Huntingdon Valiey (215) 947-5641 Dick Knowles Assocs.
Arlington (817) 640-9101 W. Pat Fralia Company Inc.
Houston (713) 772-1571 W. Pat Fralia Company Inc.
Austin (512) 451-3325 W. Pat Fralia Company Inc.
Lorton (713) 550-9799 Applied Engineering Consultants
Seattle (206) 345-0376 Bryan Procter
PLESSEY DISTRIBUTORS
(Dial direct for orders under 100 pieces and faster delivery)
Irvine (714) 540-9979 Plessey Semiconductors
Toronto (416) 364-9281 G.E.C. Canada Ltd.
Beltsville (301) 937-8321 Applied Engineering Consultants
Plainview (516) 249-6677 Plainview Electronic Supply Corp.
Ft. Worth (817) 649-8981 Patco Supply

PLESSEY REGIONAL OFFICES

JONATHAN HiLL
Midwest Sales Manager
4849 N. Scott

Suite 121

Schiller Park, IL. 60176
(312) 678-3280/3281
TWX 910-227-0794

PAT REDKO

Eastern Sales Manager

89 Marcus Blvd.
Hauppauge, NY 11787
(516) 273-3060

TLX 961419 TELL USA HAUP

S.E. SalesfApplications
7094 Peachtree Ind. Blvd.

VERN REEB

Central Sales/Applications
112 East High Street
Hicksville, OH 43526

AJ. WILLIS

Suite 295

Norcross, GA 30071 ‘' (419)542-7544

(404) 4476910
TLX 70-7309
Service NSCS : 263
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EUROPE
sales offices

BENELUX Plessey S.A., Chausee de St. Job 638, Brussels 1180, Belgium. Tel: 02 374 59 73. Tx: 22100

FRANCE Plessey France S.A., 16,20 Rue Petrarque, 75016 Paris. Tel: 727 43 49 Tx: 62789

ITALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37347

SCANDINAVIA Svenska Plessey A.B., Aistromergatan 39, 4tr, S-112 47 Stockholm 49, (P.0. Box 43023 S-100 28
Stockholm 49) Sweden. Tel: 08 23 55 40 Tx: 10558

SWITZERLAND Plessey Verkaufs A.G., Glattalstrasse 18, CH-8052 Zurich. Tel: 50 36 55;50 36 82 Tx: 54824

UNITED KINGDOM Plessey Semiconductors, Cheney Manor, Swindon, Wilts. SN2 2QW Tel: 0793 36251

WEST GERMANY Plessey GmbH., 8 Munchen 40, Motorstrasse 56, Tel: (89) 351 6021,6024 Tx: 5215322
Plessey GmbH, Moselstrasse 18, Postfach 522, 4040 Neuss. Tel: (02101) 44091 Tx: 517844
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agents

AUSTRALIA Plessey Australia Pty. Ltd., Components Div., P.0. Box 2, Christina Road, Villawood, N.S.W. 2163.
Tel: 72 0133 Tx: 20384

AUSTRIA Plessey GesmbH., Postfach 967, A-1011 Vienna. Tel: 63 45 75 Tx: 75 963

BRAZIL Plessey Brazil, Caixa Postal 7821, Sao Paulo. Tel: (011) 269 0211. Tx: 112338

CANADA Plessey Canada Ltd., 300 Supertest Road, Downsview, Toronto, Ontario. Tel: 661 3711. Tx: 065-24488

EASTERN EUROPE Plessey Co. Ltd., 29 Marylebone Rd., London NW1 5JU, England. Tel: 01 486 4091.
Tx: 27331

EIRE Plessey Ireland Ltd., Mount Brown, Old Kilmainham, Dublin 8. Tel: 75 84 51/2. Tx: 4831

GREECE Plessey Co. Ltd., Hadjigianni Mexi 2, Athens. Tel: (21) 724 3000. Tx. 219251

HONG KONG Plessey Company Ltd., Tugu Insurance Building, 12th floor, 1 Lockhart Road. GPO Box 617
Tel: 5-275555 Tx: 74754

JAPAN Cornes & Co Ltd., Maruzen Building, 2 Chome Nihonbashi-Dori. C.P.0. Box 158, Chuo-ku, Tokyo 103.
Tel: 272-5771. Tx: 24874
Cornes & Co Ltd., Marden House, C.P.0. Box 329, Osaka. Tel: 532-1012/1019. Tx: 525-4496

NETHERLANDS Plessey Fabrieken N.V., Van de Mortelstraat 6, P.0. Box 46, Noordwijk. Tel: 01719 19207.
Tx: 32008

NEW ZEALAND Plessey (N.Z.) Ltd., Ratanui Street, Private Bag, Henderson, Auckland 8. Tel: Henderson 64 189,
Tx: 2851 . '

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

SOUTH AFRICA Plessey South Africa Ltd., Forum Building, Struben Street, (P.0. Box 2416) Pretoria 0001
Transvaal. Tel: 34511 Tx: 53-0277

SPAIN 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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