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Product Index

TYPE NO. DESCRIPTION EQUIVALENT PAGE
SP705B 1to 10MHz TTL crystal oscillator 15
ECL III

SP1648 Voltage controlled oscillator MC1648 17
SP1650 Dual A-D comparator MC1650 23
SP1658 Voltage controlled multivibrator MC1658 33
SP1660 Dual 4-1/P, OR/NOR gate MC1660 37
SP1670 Master-slave D-type flip-flop MC1670 39

Very Fast ECL

SP16F60 550ps dual 4-I/P OR/NOR gate MC1660™ 45
SP16F70 350MHz D-type flip-flop McC1670* 47
SP9131 520MHz dual D-type master-slave flip-flop MC10131* 49
SP9210 200MHz 8 bit latch 53
SP9215 50MHz 10 bit U/D counter 57
SP9218 25ns 8 bit latched adder 61

Data Conversion

SP9680 Unlatched high speed comparator 65
SP9685 Latched high speed comparator AM685™ 67
SP9687 Dual latched high speed comparator AM687* 71
SP9754 100MHz 4 bit ADC 75
SP9768 5ns 8 bit DAC 79

* The SP16F60, SP16F70, SP9131, SP9685 and SP9687 are pin-compatible higher performance
versions of the equivalents shown.



Quality data

Plessey Semiconductors has Factory Approval to:-
BS9300 for semiconductor devices of Assessed Quality (BSI Certificate
1053/M)
BS9400 for integrated circuits of Assessed Quality (BSI Certificate
1053/M)
CECC 50000 Inspection Organisation to document level 1 (BS9300)
MO0020/CECC refers
DEF STAN 05 — 21 QC System requirements for Industry (Equivalent to
AQAP — 1) Certificate 65752/1/01 refers

Devices are also manufactured and tested in accordance with the methods of MIL-
STD-833, the US Military Standard; Test Methods and Procedures for Microcircuits,
and MIL-M-38510, US Military Specification, Micro-electronics; General
Specifications for.



Ordering information

All Plessey Semiconductors integrated circuits are allocated type numbers which
must be quoted when ordering. This number may or may not have a suffix (A, B, C,
etc.) which denotes the precise electrical specification or temperature grade. When
there is a choice of packages the two-digit Pro-Electron code is used to identify the
style required, according to the following table:

CM - Muitilead TO-5
DC - Ceramic Dual-in-Line (metal lid)
DG - Ceramic Dual-in-Line

Within the UK, orders for quantities up to 99 will be referred to your local Distributor.
Quantities of 1000 and over must be ordered from:

v Caminandiintare | imitad
STHHVO IUUWLIUID mitTIICU

Cheney Manor
Swindon, Wiltshire SN2 2QW
United Kingdom
Telephone: Swindon (0793) 36251
Telex: 449637

A reciprocal arrangement exists with all Distributors, but it will expedite delivery of
order if buyers can direct orders as indicated above. Outside the UK, irrespective of
quantity, you are invited to contact your nearest Plessey Semiconductors Sales
Outlet (see pp. 109-111).



DELIVERED PRODUCT QUALITY

Itis our policy to deliver a reliable quality product and to achieve this end all devices undergo
100% electrical testing of every relevant AC and DC parameter prior to shipment. The devices
are tested under conditions of |level and frequency closely simulating those of the typical
application. Fully automatic Teradyne integrated circuit test machines, acknowledged to be
among the best computer controlled test machines available, are employed.

Each and every stage of processing, assembly and testing is carefully audited by Plessey
Semiconductors’ independent Quality Assurance department.

Therefore we are able to guarantee the following Acceptable Quality Level (A.Q.L.) on all
deliveries.

MECHANICAL
Defects of a mechanical nature including coding not being legible, deformed leads, dimen-
sional tolerances being exceeded, wrong identification of pin 1 and pins not being solderable.

0.65%AQL,I.L.I

ELECTRICAL
Defects of an electrical nature including device parameters being outside the acceptance
specification limits,or those only stated as typical being grossly in error.

0.4%AQL,I.LT

The average delivered product quality is considerably better than this, the population of
imperfect devices being much smaller than that indicated by the AQL values.



Screening to MIL-STD-883

The following Screening Procedures are available from Plessey Semiconductors

CLASS CLASS *STANDARD
S B PRODUCTS
PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL
1 I
STABILIZATION STABILIZATION
BAKE BAKE
TEMPERATURE TEMPERATURE
CYCLING CYCLING
T I
CENTRIFUGE CENTRIFUGE
1 1
VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION
I I I
HERMETICITY
HERMETICITY HERMETICITY (SAMPLE)
1
P.IN.D.

B

l SERIALIZATION J

1
L RADIOGRAPHIC
1

INTERIM INTERIM
ELECTRICAL TEST | | ELECTRICAL TEST
1 1
BURN-IN BURN-IN
1 1
FINAL FINAL FINAL
ELECTRICAL TEST | | ELECTRICAL TEST ELECTRICAL TEST

{ ]

QUALIFICATION
OR CONFORMANCE
TESTING AS REQUIRED

“Plessey Semiconductors reserve the right to change the Screening Procedure for Standard
Products.



Semi-custom design

The table outlines the essential parameters of our Semi-custom design
technigues, including typical timescales for the design and production of a
Semi-custom IC.

SYSTEM
PART LOGIC TYP.GATE
LOCK
NAME NUMBER TECHNOLOGY ELEMENTS DELAY/POWER ctoct
SPEED
MJ 1XXX NMOS Up to 3000 50ns at 2MHz
(Std) equiv.gates 250uW
MJ 1XXX NMOS Up to 3000 200ns at 2MHz
Microcell (low power) equiv.gates 40uW
MV 1XXX CMOS Up to 2000 20ns at 8MHz
equiv.gates 12uW/MHz
CLA 10XX CMOS 560 6ns at 8MHz
6uW/MHz
Microgate-C CLA 12XX cMos 960 6ns at 8MHz
1000 Serles EuW/MHz
(CMOS Gate Array)
CLA 15XX CMOS 1440 6ns at 8MHz
6uW/MHz
CLA 21XX CMOS 840 4ns at 14MHz
3uW/MHz
Microgate-C CLA 23XX cMOs 1440 4ns at 14MHz
2000 Series SWMHZ
(CMOS Gate Array)
CLA 25XX CMOS 2400 4ns at 14MHz
3uW/MHz
SCD 1XXX ECL 75 550ps/900mW 300MHz
SCD 2XXXH ECL 300 550ps/3.5W 300MHz
Microgate-E SCD 2XXXM ECL 300 1.5ns/1W 250MHz
(ECL Gate Array)
SCD 2XXXL ECL 300 2ns/750mW 100MHz
PART COMPONENT COUNT
NAME
NUMBER TECHNOLOGY | oo ot NCE TRANSISTORS
NPN PNP
Microlin BAA 1XXX Bipolar 1219¢Q 81 28
(Anslogue Aray) BAA 2XXX Bipolar 2757k 163 58

*Design and test times given are typical. Actual times will depend on the complexity of the particular
circuit.



INPUT/ compam- | MAX. | No.OF TYPICAL TIME
OUTPUT BILITY PIN | CUSTOM | .0 et SAMPLES
ELEMENTS COUNT | MAsSKS
As required TTL/CMOS 64 6
As required TTUCMOS 64 6 19 weeks®
-As required TTL/CMOS 64 9
38lor0 TTL/CMOS 40 1
501 0r O TTL/CMOS 64 1 16 weeks"®
6010r O TTL/CMOS 64 1
401or0 TTL/CMOS a4 3
521or O TTL/CMOS 56 3 13 weeks*
60i0r O TTL/CMOS 64 3
25 1orO ECL 10K 28 3
361 ECL 10K 64 3
201 or O
361 ECL 10K 64 3 16 weeks *
21lo0r0O
361 ECL 10K 64 3
2010r0O
fr MAX. ‘| No.OF TYPICAL T
(1mA 5V V) :‘\'r:: PIN | CUSTOM | .0 et SAMPLES
STANDARD NPN COUNT | masks |
470MHz 20v/20V 2 1 15 weeks®
470MHz 20V/30V 24 1

Ll
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Technical Data



NOTE

ECL power supplies are nominally +5V, -5.2V unless stated otherwise. Supply
tolerance of +0.25V will give correct functional operation. Electrical characteristics
are measured at nominal supplies.
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Semiconductors

SP705

SP705B

CRYSTAL CONTROLLED INTEGRATED CIRCUIT OSCILLATOR

The SP705B is a square wave oscillator circuit designed to
operate in conjunction with an AT cut quartz crystal of

\
effective series resistance less than 300 ohms. Four TTL wll i Ve
outputs are provided, related in_frequency to the crystal w2 ] 77a outeur
frequency | as follows: {/2, {74, {72 and {74. The SP705B is h
therefore ideally suited to either single or multi-phase TTL vl "2 v4 outeuT
clock applications. compensanion [+ nfInc
Os 0[] 72 outeur
FEATURES CRYSTAL
Qe of] 172 oureur
B Operating Frequency up to 10MHz e[l oflnc
B f/2 and f/4 Outputs DG14
B 4 TTL Level Outputs Fig.1 Pin connections
B Operates from +5V TTL Supply
%
O Vec .
e bn
DIVIDER
FIRST
STAGE
s iy
O tn2
OSCILLATOR }-»—4 fH2
-
DIVIDER
SECOND
5 6 ov STAGE
CRYSTAL 3
7
Fig.2 SP7058B block diagram
ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Veec = +5V
Cumhal Value
Characteristic Y Min. | Max. Units Conditions
High state output voltage Vo 26 V | Vcc =475V
lon = 0.2mA
Low state output voltage Vou 04 v Vce = 5.25V
lo. = 8mA
Supply current lec 35 mA |Vcc =5V
Output rise time (10 % to 90 %) tr 20 ns |Vcc =5V
Output fall time (90 %to 10 %) tr 20 ns |Vcc =5V
Operating frequency (f) 10 MHz
Operating temperature range 0 70 °C

15




SP705
CIRCUIT DESCRIPTION

The crystal maintaining circuit consists of an emitter-
coupled oscillator, with the emitter resistors replaced by
constant-current generators. The crystal is connected,
usually in series with a 20pF capacitor, between pins 5 and 6.
The 20pF capacitor can be replaced with a mechanical
trimmer to allow small changes in frequency to be made, as
shown in Fig.3.

The circuit is designed to provide low crystal drive levels -
typically, less than 0.15mW at 5MHz. This is well within
crystal manufacturers’ limit of 0.5mW.

The compensation point, pin 4 is made available so that the
compensation capacitance can be increased if necessary.
However the 14pF capacitor included on the chip is usually
sufficient to prevent spurious oscillation at high frequencies.

‘? 5

g"ﬂ"“j’f-1

6

iy I

7

[

AL DIVIDER
»—4:)—{3 STAGES

Fig.3 Circuit diagram of SP705B oscillator

CRYSTAL FREQUENCY (MHz)

DEVIATION (ppm)
8

-so} TYPICAL CIRCUIT COEFFICIENTS

16

TEMPERATURE COEFFICIENT OF CURCUIT O1ppm per °C @ 10MHz
[ VOLTAGE COEFFICIENT OF CURCUIT 14 ppm per VOLT @ F4 MHz

Fig.4 Deviation from nominal crystal frequency




SP1648
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Semiconductors

SP1648

VOLTAGE-CONTROLLED OSCILLATOR

The SP1648 is an emitter-coupled oscillator, constructed
on a single monolithic silicon chip. Output levels are
compatible with ECL Il logic levels. The oscillator
requires an external parallel tank circuit consisting of the
inductor (L) and capacitor (C).

A varactor diode may be incorporated into the tank
circuit to provide a voltage variable input for the oscillator
(VCO). The device may also be used in phase locked loops
and many other applications requiring a fixed or variable
frequency clock source of high spectral purity. Input Capacrtance = 6pF typ

The SP1648 may be operated from a +5.0 Vdc supply or Maximum Series Resistance for L (External Inductance) = 50 {2 typ

a —5.2 Vdc supply, depending upon system requirements. Power Dissipation = 150mW typ/pkg (+5.0 Vdc Supply)
Maximum Output Frequency = 225 Mhz typ

outPyT

SUPPLY VOLTAGE | GND PINS SUPPLY PINS
+5.0 Vdc 78 | 1,14 0G14
I
—5.2 Vde 14 7.8 Fig. 1 Block diagram of SP1648
Veez vees
Tu o1
Vv
K TRI0 . o TR
I ;
'J $——O OUTPUT
— TR
¥ iR
TR12 ]
RS
TRIL TR13 N
~ I)
A
TR8 TR7
] e IR
TR9 D1
02 ¥ E]
L dLlo o o5 L
VEE1 BIAS TANK AGC VEE2
POINT

Fig. 2 Circuit diagram of SP1648
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SP1648

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
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SP1648

* The 1200 ohm resistor and the scope termination
B.W. = 10kHz Scan Width = 50kHz/div impedance constitute a 25:1 attenuator probe.
Center Frequency = 100MHz  Vertical Scale = 10db/div

Fig. 3 Spectral purity of signal at output

50n SCOPE ® Use high impedance probe (>1.0 Megohm must be
Vee INPUT used).

° "The 1200 -ohm resistor and the scope termination
impedance constitute a 25:1 attenuator probe.

e

Bypass only that supply opposite ground.

PRF = 10 MHz ta
DUTY CYCLE (Vpe! =iy

Fig. 4 Test circuit and waveforms
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SP1648

OPERATING CHARACTERISTICS

Figure 1 illustrates the circuit schematic for the SP1648.
The oscillator incorporates positive feedback by coupling
the base of transistor TR7 to the collector of TR8. An
automatic gain control (AGC) is incorporated to limit the
current through the emitter-coupled pair of transistors
(TR7 and TR8) and allow optimum frequency response of
the oscillator.

In order to maintain the high Q of the oscillator, and
provide high spectral purity at the output, a cascode
transistor (TR4) is used to translate from the emitter
follower (TR5) to the output differential pair TR2 and
TR3. TR2 and TR3, in conjunction with output transistor
TR1, provide a highly buffered output which produces a
square wave. Transistors TR10 thru TR14 provide this bias
drive for the oscillator and output buffer. Figure 3 indicates
the high spectral purity of the oscillator output (pin 3).

When operating the oscillator in the voltage controlled
mode (Figure 5), it should be noted that the cathode of the
varactor diode (D) should be biased at least 2 Vgg above
Ve (= 1.4V for positive supply operation).

Fig. 5 The SP1648 operating in the voltage-controlled mode

When the SP1648 is used with a constant dc voltage to
the varactor diode, the output frequency will vary slightly
because of internal noise. This variation is plotted versus
operating frequency in Figure 6.

_ 100 : ',
Ed i Vo= 50V
= o =8 OSCILLATOR TANK COMPONENTS
@ T A (CIRCUIT OF FIGURE 5 |
x ‘ p N
z ! MHz D MH
2] 1 1
= /L4 ! 10-10 | Mv21s 100
2 10 / | L 10- 60 MV 2115 23
° e i — 60-100 | MV 2106 015
o] T EEuss|
z T
]
=
o
2
@
w P !

! I

|

2 ol

10 10 100

f. OPERATING FREQUENCY (MH
BQUENCY. (MHz) SIGNAL GENERATOR
HP 608
20kHz ABOVE SP1648 FREQUENCY ——\ OR EQUIV
300 mv
BW = 10kHz
SP 1648 ATTENUATOR 10mv PRODUCT 20 kHz FREQUENCY VOLTMASTER
UNDER TEST P 1608 DETECTOR METER HP3400A " RMS
FREQUENCY (f) OR EQUIV 3L00A OR EQUIV
A T A
FREQUENCY DEVIaTION - \HPS210A OUTPUT VOLTAGE) (FULL SCALE FREQUENCY)
10 VOLT
Note: Any frequency deviation caused by the signal generator and SP 1648 power
supply should be determined and minimised prior to testing.

Fig. 6 Frequency deviation test circuit
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SP1648

OUTPUT FREQUENCY (MHz)

fout

60
QY Veer = Vecz ¢ +SVdc

Vi sV H d
s2 EE1: VEE2: O

1200

fout

20 /

MV1401
6 A e

Sp 0y

10 20 30 0 S0 60 70 80 90 10 * The 1200 ohm resistor and the scope termination
vin INPUT VOLTAGE (VOLTS) impedance constitute a 25:1 attenuator probe.

12 [

Fig. 7

OUTPUT FREQUENCY (MHz)

fout

VCCr = Vee2 = #SVac
16 VEE!: VEE2: Gnd

!‘: 4_':51: 5i‘m»

Wo 10 20 30 “0 50 60 70 80 90 10 * The 1200 ohm resistor and the scope termination
impedance consitute a 25: 1 attenuator probe

Vin INPUT VOLTAGE (VOLTS)

Fig. 8

(MHz)

OUTPUT FREQUENCY

fout

190

180 Vin
0 Veer = Vegz:® #5Vdc

Vi E = Gnd
180 N o I‘l €E1 = VEE2
¥ ¥
wol TI'T

130 Stk
120

10 /
100

%0 4
0 A
70

01y
“ I
500 o 20 30 0 50 50 70 80 90 0 * The 1200 ohm resistor and the scope termination
impedance constitute a 25:1 attenuator probe.

Vin INPUT VOLTAGE (VOLTS)

Fig. 9
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SP1648

Typical transfer characteristics for the oscillator in the
voltage controlled mode are shown in Figures 7, 8, and 9.
Figures 7 and 9 show transfer characteristics employing
only the capacitance of the varactor diode (plus the input
capacitance of of the oscillator, 6pF typical). Figure 8
illustrates the oscillator operating in a voltage controlled
mode with the output frequency range limited. This is
achieved by adding a capacitor in parallel with the tank
circuit as shown. The 1 k§2 resistor in Figures 7 and 8 is
used to protect the varactor diode during testing. It is not
necessary as long as the dc input voltage does not cause the
diode to become forward biased. The larger-valued resistor
(51 k2) in Figure 9 is required to provide isolation for the
high-impedance junctions of the two varactor diodes.

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

fmax /Cp(max) +Cg

fnin \/CD (min) + Cg

1
2" /L (Cp (max) + Cg)

Cg = shunt capacitance (input plus external
capacitance).

where i =

Cp = varactor capacitance as a function of
bias voltage.

22

Good RF and low-frequency by-passing is necessary on
the power supply pins (see Figure 3).

Capacitors (C1 and C2 of Figure 5) should be used to
bypass the AGC point and the VCO input (varactor diode),
guaranteeing only dc levels at these points.

For output frequency operation between 1 MHz and
50 MHz a 0.1uF capacitor is sufficient for C1 and C2. At
higher frequencies, smaller values of capacitance should be
used; at lower frequencies, larger values of capacitance. At
higher frequencies the value of bypass capacitors depends
directly upon the physical layout of the system. All
bypassing should be as close to the package pins as possible
to minimize unwanted lead inductance.

The peak-to-peak swing of the tank circuit is set
internally by the AGC circuitry. Since voltage swing of the
tank circuit provides the drive for the output buffer, the
AGC potential directly affects the output waveform. Ifitis
desired to have a sine wave at the output of the SP1648, a
series resistor is tied from the AGC point to the most
negative power potential (ground if +5.0 volt supply is
used, —5.2 volts if a negative supply is used).

At frequencies above 100 MHz typ, it may be necessary
to increase the tank circuit peak-to-peak voltage in order to
maintain a square wave at the output of the SP1648. This is
accomplished by tying a series resistor (1 k§2 minimum)
from the AGC to the most positive power potential (+5.0
volts if a +5.0 volt supply is used, ground if a —5.2 volt
supply is used).



SP1650
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Semiconductors

SP1650

DUAL A/D COMPARATOR

The SP1650 is a very high speed comparator utilising
differential amplifier inputs to sense analogue signals above POSITIVE LOGIC
or below a reference level. An output latch provides a unique .\
sample-hold feature. Via & o

Complementary outputs permit maximum utility for Ve s :D"" o re
applications in high speed test equipment, frequency _ _ -
measurement, sample and hold, peak voltage detection, Co b ——¢ @ } e
transmitters, receivers, memory translation, sense amplifiers
and more. _ —

The clock iinputs (Ca and Cb) operate from ECL Il or ECL iy 12 +
10,000 digital levels. When Ca is at a logic high level, Qa will whi D e
be at a logic high level provided that Vi>V2 (V1 is more
positive than V2). Qais the logic complement of Qa. When the & 1 ———c G &
clock in to a low logic level, the outputs are latched in their
present state.

Vec = +5V = Pin 7,10
Vee = -52V =Pin 8
FEATURES Gnd = Pin 1,16
B Po=330mW typ/pkg (No Load) Fig.1 Logic diagram
B to=35ns typ.
iy TRUTH TABLE
B input Slew Rate = 350V/us —
B Differential Input Voltage: c Vi Ve Qn +1 1 Qn +1
-5.0V to +5.0V (-30°C to +85°C) H Vi>Ve H L
B common Mode Range: H Vi<Va L H
-30V to +25V (-30°C to +85°C) Ll oo Q | Qn

B Resolution: < 20mV (-30°C to +85°C) @ = Don't Care
B Drives 50Qlines

PaN

NAA[‘

Fig.2 Circuit diagram
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SP1650

veec:  Vxx= vour 10
Vin TO CHANNEL A +70Vde  +20Vde CHANNEL 8
.
oty o
VR1.VR2 VR3 I;; /?/;
D
™~ "vee 6na
. | _1|
Py ‘ =
P2 ] | i >0 Q
P3 | |
! |
1 ¢ 5
vx o—0 1 ° ‘|r
P o ° _ 0 Q +
! I
B I Y 8
|
L _vee __J

VeE =32V

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

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

scope are equa

coaxial cable.

tRefer to Fig. 4 for input pulse definitions.

* Complement of output under test should
always be loaded with 50ohms to ground

Fig. 3 Switching time test circuit at +25C
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The pulse ievels shown are used % check ac peremeters
over the full common-mode renge.

V ~ Input to Cutput

Testputses. t,. t_= 1.5 40.2 ne (10% to 9O%)
1= 850MH2
50% Duty Cycle
VN 18 sppiied 10 € during tests

TEST PULSE LEVELS
Pulse 1 Pulse 2 Pulse 3
ViH +2.100V +5.000V -0.300v

VR +2.000V +4.900V -0.400v
Vi +1.900V +4.800V -0.500V
Clock to Output
Vin +2100 v
" VR +2000V
Vin m——e VL * 1900 V
+s10V
ra
[ +0310 v
sox
a
PA L c18202m
Fig. 4 Switching and p i forms @ 25°C
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PROPAGATION DELAY INCREASE (ns)

TEST CIRCUIT

VREF TV |
| » pevice| | 50
| | so0
ViH T a 20V
. |
wf| = j
m
VREF = Gnd
Positive Pulse Disgram Negative Pulse Diagram
Positive
Overdrive

Negative

Vret v Overdrive
. VLR n Pg
" Vret
A

Input switching time is constent

at 1.5 ns (10% to 90%)

PROPAGATION DELAY VERSUS PULSE AMPLITUDE

]
£
s
8
3
:

) A

L

4
2 7

/
’ L
v
' TO Pa Pa 20mV 4

0 \ | I 1 A1
001 002 005 010 020 050 0 25 10

PULSE AMPLITUDE Pa, Ps (VOLTS)

Fig. 5 Propagation delay (tpd) v. input pulse amplitude and constant overdrive




PROPAGATION DELAY VERSUS OVERDRIVE

RN | |
= PaPs CONSTANT @ 100mY
2 — — = POBITIVEQ 2
2 NEGATIVE
| [N |
VmONTHE
\ T0% % ON THE OUTPUT
s \
é 1
E
3
é | fo 25v
LI b~ il
001 [} 004 007 010 02 03 05 o7 10 25 0
OVERDRIVE (VOLTS)
Fig. 5 (continued)
| i |
+0020 v |
Vin | | !
0020 Vv —4—— |
| | |
. Vina | T
< | | |
Vica —+ L |
| | |
i i |
A I
| ! \ |
a | | |
o +
- N
< T T I
] | | , |
|
I
o 1 !
| | )
Sequential ! l !
Test Number = ! 2 3
(See Test Table)
Fig. 6 Logic threshold tests ( fe q diag

SP1650
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TEST CONFIGURATION

cTTTTT T M
MEREWIAI.{ L] ! [
wNeUT 1] -] Q
VIN e = |
] % pevice
vin of I, g : *
| 1
b J
VREF ~20Vde
-28Vdc € VREF € +2:5Vdc
Typics! Transter Curves
@
-
ot
H
] - Logic 1"
<
=
(=3
>
-
H
=
2
S
© it Logic "0
-2
-20 -15 -0 -5 5 0 15 0
Vet
Vin. OIFFERENTIAL INPUT VOLTAZE (m VOLTS)
Fig. 7 Transfer characteristics (Q v. Vin)
(A) TEST CIRCUIT
o N
~ wl, |
V2 . ] Q | '}
| Y10EvICE| | 50
Vin o—-—c;——— 4 ] 1 -20vde
! |
S — |
[
13 N N
~t
g s = < NS
ANEAN NN
ANIAN
\ Y
O oase
! % o | 2] oo
i INPUT VOLTAGE mV PEAX YD‘!AK
* 2 ] 0 7 100 200 300
FREQUENCY (MHz)

Fig. 8 Output voltage swing v. frequency




I INPUT CURRENT (uA)

TEST CIRCUIT

c 8

L Yee ona o |

=

VEg:-52Vdc

TYPICAL SP1650 (COMPLEMENTARY INPUT GROUNDED)

~20véc

25

E] [ 5
Vin INPUT VOLTAGE (VOLTS)

Fig. 9 Input current v. input voltage

SP1650
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Vees Vax= Vour TO
Vin TO CHANNEL A +7.0Vac  $20Vde CHANNEL B

[~ TVe¢ Gnd ‘|
ViN o—— :' 5 3 |
VR o0——
| |
! |
€ L L
! |
S e S |
] Lo
' |
1 ] ==
| | n—
L vee __J
2
Vgg=-32Vdc
50-ohm termination to All input and output cables to the
ground located in each scope are equal lengths of 50-ohm
scope channel input. coaxial cable.

Analog Signal Positive and Negative Slew Case

Vin Negetive = = = =« /———Vn + 100 mV = +2 100 V
\
f————————Va-2000V

Vin Positive Vg - 100 mV = +1900 V/

o] Clock Enable
- Time
& — Vig - #1110V
\
% 50%

- Vi - +0310V
_.l Clock Aperture
Time

Q POsitive =l

Q

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

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

Fig. 10 Clock enable and aperture time test circuit and waveforms @ 25°C
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Semiconductors

SP1658

SP1658

VOLTAGE-CONTROLLED MULTIVIBRATOR

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

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

The SP1658 is useful in phase-locked loops, frequency

INPUT FILTER 13 O—

Cxy
"

Cx2

i

Vex 20—

BIAS FILTER 12 0——1

ol

Veer =Pin
synthesizer and clock signal generation applications Vccz2 =Pin5
for instrumentation, communication, and computer Veg =Pin8 DG16
systems,
Fig. 1 Block disgram of SP1658
Veea  Veer
5 o1
Qo0— —o Q
v 2 N | v
cx A [
2 gias
FILTER
1] %
Cx o —0 Cx

2 |

3}

——

FILTER © !
% N

VEE

Fig. 2 Circuit diagram
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Vee
O +20v
% T
Veer  Veez
BIAS Coax SCOPE INPUT
FILTER o CHANNEL “A"
INPUT
FILTER
vex
Cx
= SCOPE INPUT
Cx Q -a-
CORX CHANNEL *8
I
-32v -
VEE

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

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be <% inch from TPin to input pin
and TPout to output pin.

Fig. 3.Switching time test circuit and waveforms
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1000 £y opITER
2 gas2a T
T th-h 1 TE--
T e
T + T T
- p 150 MH Hipe e
i .
100 = oF £ 154
T
11T
- SOpF bt
N
I T
i o
s w0 {4
r4
E T oS : HH
] AN 1 1
@ 1 —1 I
Ird
Vex = 0V [ N
10 | N |
Fovey = -10 vV ZNdH = i
IR 1 X !
vex = -20V N
I | NN
IS
01 L L
10 10 100 1000 10,000

Cx (pFl

Fig.4 Output frequency v capacitance for three values of input
voltage

: 188 S :
z H vee: +52V T
4 T 1% = 00V +
| T
= IO T I
Zz 1000 b=
S =
a oa i 1
>
8 L L
o]
S o =
u =
o
@
& DC CONTROL (NPUT = 4OV
Mo '
T . [ IERESEI I
01 10 10 100
f. OPERATING FREQUENCY (MHz)
Fig.5 RMS noise deviation v operating frequency
5
: I A A
§ w00 1 t 1 i t
Q 1400 TYPICAL CURVE FOR C>30pF yd
g 1o
& 1200
1100
¥ oo ’
K /
g 900
< 000 /
o
700
g
600
3 w0 A
2 -
g o ]
X 300
o
b
€ 20 -8 -6 -1¢ -1z -0 -08 -06 -04 -02
Vex INPUT VOLTAGE (V)

Fig.6 F i p v control voltage VCx
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Semiconductors

SP1660

SP1660

DUAL 4-INPUT OR/NOR GATE

SP1660 provides simultaneous OR-NOR output functions v 1
with the capability of driving 50 lines. This device contains POSITIVE LOGIC o
an internal bias reference voltage, ensuring that the . e
threshold point is always in the centre of the transition region . Yee
over the temperature range (-30°C to +85°C). The input B )
pulldown resistors eliminate the need to tie unused inputs to 3 2
VEe. ’

0
" "
12 15
13
FEATURES i
DC input Loading Factor = 1
X DC Output Loading Factor = 70
B Gate Switching Speed Ins Typ. tpd = 0.9 ns typ (510-ohm load)
_ H =1.1 ns typ (50-ohm load)
B ECL 10000 .Cpmpatlble P - 120 mW syproka (No toad)
B 509 Line Driving Capability Full Load Current, I_= —26 mAd.c. max.  DG16
B Operation With Unused 1/Ps Open Circuit PR
. c ram
B Low Supply Noise Generation 9. 1 Cogic diegra
APPLICATIONS

B Data Communications
B Instrumentation
B PCM Transmission Systems

Yeez Yot

T

Fig. 2 Circuit diagram
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ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the
dc specifications shown in the test table, after thermal
equiblirium has been established. The package should
be housed in a suitable heat sink or a transverse air
flow greater than 500 linear fpm should be maintained

while the circuit is either in a test socket or mounted on TEST VOLTAGE VALUES
a printed circuit board. Test procedures are shown for o (Vons)
selected inputs and selected outputs. The other inputs Temput Virimax | ViLmin |Vidamin|ViLAmax | VEE
and outputs are tested in a similar manner. Outputs are 30% | 0875 | 1890 -1.180 | -1.615 | 5.2
tested with a 50-ohm resistor to —2.0 Vdc. +28% | -0810 | 1850 | -1.095 | 1485 | 5.2
+88°C | -0.700 | -1.830 | -1.025 | -1.440 | -52
» SP1660  Test Limits TEST VOLTAGE APPLIED TO
u:“ -30°C +28°C +85°C PINS LISTED BELOW: vee!
Character tic Symbot | Test Min Max Min Max Min Max unit_| Vidmax| Vitmin |ViHAmin[ViLAmax | VEE Gnd
Power Supply Drain Current 3 8 - - - 8 - - mAdc - - - - 8 1,16
Input Current Vink . - - 350 = — | uAoc . - - - 8 116
finL " - - 0.5 - - - uAdc - . - - 8 1,16
NOR Logic 1" Output Voltage Vo 3 -1.045 [-0.875 | -0.960 | -0.810 {-0.890 | -0.700 Vdc - 4 - - 8 1,16
- 5 - -
BRERER! RIS R N
_ 7 - -
NOR Logic 0" Output Voltage | VoL 3 -1.890 | 1650 | -1.850 | -1.620 |-1.830 | -1.576 | Vdc 4 - - - 8 1,16
5 - - -
Vol e e e
7 _ _ _
OR Logic “1” Output Vo'tage VoH 2 -1.045 | -0.875 | -0.960 | -0.810 |-0890 | -0.700 Vdec 4 - - - 8 1,16
5 N - -
R 1 b AR RN
7 - - -
OR .Logic 0" Output Voltage Vou 2 -1.890 |-1.650 | -1.850 | -1.620 |-1.830 [ -1.575 Vde - 4 - - 8 1,16
- s B -
b l b S BN
- 7 - -
NOR Logic "1 VOHA E] -1.085 - -0.980 - -0.910 - vdc - - - 4 8 1,16
Threshold Voltage ‘ - - - | - - - 5
T T T T e
- - - - - - 7
NOR Logic 0" VoLa 3 - 1630 - -1.600 - -1.585 1 Vdc - - 4 - 8 116
Threshold Voltage - - - - - 5 -
T T T e |
_ _ _ - _ 7 -
OR Logic 1" Threshold Voltage | VOHA 2 -1.065 - -0.980 - -0.910 - Vde - - 4 - 8 1,16
_ - - - - 5 -
ISR
_ _ - _ - ’ _
OF Logic 0" Threshold Voltage | VOLA 2 - -1.630 - -1.600 - -1.555 Vde - - - 4 8 1,16
- - - - - - s
NI I AR
- — - - - - 7
Swatching Times (50 12 Losd) Puise in | Puis Out| -32V +20V
Propagation Delay 1443- 3 1.8 - 17 - 19 ns 4 3 - - 8 1.16
ta-2- 2 18 - 17 - 1.9 2 - -
4e2e 2 1.6 - 1.5 - 17 l 2 - - l l
ta-3+ 3 - 16 - 15 - (R 3 - -
Rise Time 13+ 3 - 22 - 2. - 23 ns 4 3 - = 8 116
20 2 - 22 gL - 23 ns . 2 - - 8 116
Fall Time 3. 3 - 22 - 2 - 23 ns 4 3 8 1,16
2. 2 - 2.2 - 21 - 23 ns . 2 - - 8 16
*Individually test each input applying Vi or V| to the input under test.
Vin TO CHANNEL A Vout OR Vout NOR
0
CHANNEL 50-OMM TERMINATION TO GROUNO
) I LOCATED IN EACH SCOPE CHANNEL INPUT
0AX
50 50
INPUT T TTTTTTT +11v
viN
PULSE S
GENERATOR +onv
tee
Yout OR
.
t-
100 100
——————— Vour NOR
l te-
UMISED OUTPUTS COMMECTED 10 A 50-0HM Input Pulse t+ =t— =15 1L 02ns

Fig. 3 Switching time test circuit
and wave forms at +25°C
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Semiconductors

SP1670

MASTER/SLAVE TYPE D FLIP-FLOP

The SP1670 is a D-type Master-Slave Flip-Flop designed
for use in high speed digital applications. Master-slave POSITIVE LOGIC
construction renders the SP1670 relatively insensitive to the
shape of the clock waveform, since only the voltage levels at 5s _Hj
the clock inputs control the transter of information from data

input (D) to output. To —o:
When both clock inputs (C1 and C2) are in the low state, *e :D

the data input affects only the Master portion of the flip-flop.

The data present in the Master is transferred to the Slave "o 28>

when clock inputs (C1 OR C2) are taken from a low to a high

level. in other words, the output state of the flip-flop changes ‘R ]

on the positive transition of the clock pulse.
While either C1 OR C2 is in the high state the Master (and e o "

data input) is disabled. Ve o s
Asynchronous Set (S) and Reset (R) override Clock (C)

and Data (D) inputs.

Input pulldown resistors eliminate the need to tie unused DC Input Loading Factor = C1,C2=067 D=0.75 RS=15
inputs to Vee. DC Output Loading Factor = 70
Power Dissipation = 220 mW typical (No Load)
frog = 350 MHz typ DG16

Fig. 1 Logic diagram

FEATURES
B Toggle Frequency > 300 MHz
B ECL 10000-Compatible s < TRU'[T)H TABCLE 5
B 509 Lire Driving Capability T m ry 3 H'
B Operation With Unused I/Ps Open Circuit H L A A L
B Low Supply Noise Generation H H Iy ¢ N.D.
L L L L Q,
L L L | /S L
APPLICATIONS N a,
L L H L Q,
B Data Communications L L H | H
B Instrumentation L L H H Qn
B PCM Transmission Systems ¢ = Don't Care
ND = Not Defined
C=C1+C2
—/ _/ _/
"\ / \
R /A N
7" /S
]

Fig. 2 Timing diagram
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ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the d.c. specifications shown in the characteristics table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow

greater than 500 linear ft/min is maintained. Outputs are terminated through a 5082 resistor to —2.0 volts.

TEST VOLTAGE VALUES

(Volts)
@ Ten
Temperature | Vir max | Vit min | ViHA min | ViLA max | VER
-30°c| 0875 |-1.890 | -1.180 -1.515 152
+25°C| -0810 | -1.850 | -1.095 1485 |.82
+98°C| -0700 | -1830 | -1025 1440 |52
SP1670  Test Limits TEST VOLTAGE APPLIED TO PINS
g 30°¢ “285C ~85°C LISTED BELOW. vee!
Charactonstic Symbol | Tewt | Min Mes | Min Mex | Min Mox | Unt [ Vi men Vit min [ VidAma | VitaAmex [VEe |1 | P2 | P3 | Gnd
Power Supoly Oran Te 8 - - - a8 - - mAdc 7,9 - = - 8 - - - [1,16
Input Current lin s . - - - 550 - - wAac 0 - - - 8 - - - 1,8
[} - - - 550 - - s - - - - - -
9 - - - 250 - - 9 - - l -0 -] - \
? - - - 250 - - i - - - N I
" - - - 270 — - " - - - -] -
[N - - 05 - - - wAac 9 “ - = g |- -[-1]me
5 - - - - - 9 5 - - ~] -1 -
; - - l - - - l : ; - - l - - - l
? - - - - - 9 ) - - -
" ~ - - - - 9 " — - - -] -
Cogic 17 Von | 2 | -1045 | 0875 |-0960 |-0810 | -0890 | -0.700 | vac - an - - 8 | 9|5 | - |6
Outout Vortage 3 " 59 - - R VR
R RN R RN
3 - a9 - - 5 ’ -
Cogc 0 Voo 2 | 1890 |- 1.650 | 185C | -1.620 | 1.830 | 1575 [ voc n 5.7 - - 8 | 9| 4| - |16
Outout Voitage k] - a9 - - ? 5
RN R N Ha Y
3 " 59 - - o] -
Cogc 1 Vowa | 2 | -1.065 = 0980 | - 0910 - v = o - - REREREREED
Thresnoia voltage 3 - - - " 59 - - 7 4
2 - - - " 5.7 - - 4 - 9
3 - - - - agn - - s | - |7
2 - - - - 5,7 1" - 4 9 -
3 - - - - 49 - " s {1 | -
Togic 0" Voua | 2 - 1630 | — 1600 - 1585 | vac I 57 — z 8 ]9 | - | « |16
Thresho'd Voitage 3 - - — — a9 1 — - 7 - 5
2 - - - - am - - s |- |9
3 - - - " 5.9 - - a - ’
2 - - - - a - " s | 9| -
3 - - - - 55 ' - s -
«20
Switching Paramerers Min Max Min Max Min Max Vde
Ciock 10 Outpurt 1 19+2+ | 92 1.0 27 AR} 25 1 29 ~ - - - - 8 - - - |16
ISee figure 1 t942—1 92 - - - - i A M
19+34 | 93 - - - - -1 -] -
19+3-| 93 - - - - - -1 -
Se1 10 Output Deray 642+ | 82 - - - - - - -
(See Figure 21 5e3. | 53 - - - - -l -1-
Reset 10 Outout Deay ez | 42 - - - - - -] -
ISee £ qure 20 ae3e | 42 - - - - - - =
Outout
Rise T:me et3e| 23 | 09 2 10 25 10 29 - - - - -1 -1 -
Fan Time 2.13-] 2,3 05 21 06 19 06 2] - - - - - -1 -
1See Figure 20
Set Up Time oy |2 - - - 0.4 - - - - - - N I
‘See Fugure I wor | 2 - - - 0s - - - - - - - = =
Hota T.me e | 2 - - - 03 - - - - — - - - -
(See Figure 31 g | 2 - - - 05 - - - - - - - -] -
Togale Frequency og | 2 270 - 300 - 270 - Mrz - - - - - -1 -] -
(See Figure 41
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oATA @ o—fo
INPUT PULSE
GENERATOR ™ —a2
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00 | {100 vae oo | |0
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Fig. 3 Propagation delay test circuit
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Fig. 4 Clock delay waveforms at +25°C

LAY

"\ SN
1 r'u o

Fig. 5 Set/reset delay waveform at +25°C

420vdc
oty
0 | |so = 0
N2
v
© Jear ccz
a "W'
©
" —c2
OPEN { —R 3
—]s
100 | |100 VeE S0 100
I
-32vac
ALL INPUT AND OUTPUT CABLES 10
THE SCOPE ARE EQUAL LENGTHS OF
50-OHM COAXIAL CABLE
Set-up and hold time test circuit
T~
T oara 0%
ony
w ey ‘
ey cooc st
v

Set-up time waveforms at +25°C

a oata _\‘..,. )(—\ Vammbits

. = o

————— etnv
"y Clock v,
“onv

R —/__\—_/__\_

Hold time waveforms at +25°C

Fig. 6 Set-up and hold time test circuit

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

Hold time is the minimum time after the positive
transition of the clock (C) that information must remain
unchanged at the data (D) input.
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S wave @
Sivenaron ©

Lonvae ,.__‘l

IUSE MIGH MPEDANCE
PROBE 10 ADIUST Vaias)

Vs

ALL INPUT AND OUTPUT CABLES 10
THE SCOPE ARE EQUAL LENGIHS OF
50-CHM COAXIAL CABLE

Figures 9 and 10 illustrate minimum clock pulse width
recommended for reliable operation of the SP1670

Fig. 7 Toggle frequency test circuit

INEERREEE

—<CL])C :FV‘A*

A =

8 e ™
RERI
QoG 0/
—

1.0ns/0IV

Ta=25°C
— iy
CLOCK INPUT
--- 40 Tivgg
——4t0 NV
o oRT 600 MV MIN
outpuT

Fig. 9 Minimum ‘down time’ to clock
(Output load = 50§2)

Fig. 8 Toggle frequency waveforms

The maximum toggle frequency of the SP1670
has been exceeded when either:
1. The output peak-to-peak voltage swing falls
below 600mV
OR
2. The device ceases to toggle (divide by two). Vaias
is definsed by the test circuit Fig. 7 and by the waveform
in Fig. 8.

Il

N
[ l\ cLock
i1

1 0ns/0IV

250 mv/DIV

Temperature —30°C +25°C +85°C

Vgias +0.660V | +0.710V | +0.765V

Table 1 Varistion of Vgjeg with temperature
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Fig. 10 Minimum ‘up time’ to clock
(Output load = 5052)




Operation of the Master-Slave Type D Flip-Flop

In the circuit of Figure 11 assume that initially Q, C, R,
S and D are at 0 levels and that Q is at the 1 level. Since the
clock is low, transistors TR3 and TR22 are conducting. In
the slave section only transistors TR25 and TR26 are in
series with TR22. The output of the slave section is fed
back to these two transistors in order to form a latch. Thus,
when the clock is low, the output state of the slave is
maintained. In the master section, the current path is
through TR3 and TR9.

Now assume that the data input goes high. The
high-input signal on the base of TR4 causes it to conduct,
and TR9 to turn off. The voltage drop across resistor RC1
causes a low-state voltage on the base and therefore on the
emitter of TR11. Since there is essentially no current flow
through RC2, the base of transistor TR10 is in a high state.
This is reflected in the emitter, and in turn is transferred to
the base of TR6. TR6 is biased for conduction but, since
there is no current path, does not conduct.

Now allow the clock to go high. As the clock signal rises,
transistor TR2 turns on and transistor TR3 turns off. This
provides a current path for the common-emitter transistors
TRS5, TR6, TR7, and TR8. Since the bases of all these
devices except TR6 are in the low state, current flow is
through TR6. This maintains the base and emitter of TR11
low, and the base and emitter of TR10 high. The high state
on TR10 is transferred to TR23 of the slave section. As the
clock continues to rise TR21 begins to turn on and TR22
to turn off. (Reference voltages in the master and slave
units are slightly offset to ensure prior clocking of the
master section.) With transistor TR21 conducting and the
base of TR23 in a high state, the current path now includes
TR21, TR23, and resistor RC3. The voitage arop across the
resistor places a low state voltage on the base, and therefore

SP1670

the emitter, of TR30. The lack of current flow through
RC4 causes a high state input to the base of TR29. These
states are fed back to the latch transistors, TR25 and TR26.

As the clock voltage falls, transistor TR21 turns off and
TR22 turns on. This provides a current path through the
latch transistors, locking-in the slave output.

In the master section the falling clock voltage turns on
transistor TR3 and turns off TR2. This enables the input
transistor TR4 so that the master section will again track
the D input.

The separation of thresholds between the master and
slave flip-flops is caused by R8. The current through this
resistor produces an offset between-the thresholds of the
transistor pairs TR2:TR3 and TR21:TR22. This offset
disables the D input of the master flip-flop prior to the
enabling of the information transfer from master to slave
via transistors TR23 and TR28. This disabling operation
prevents false information from being transferred directly
from master to slave during the clock transition,
particularly if the D input changes at this time (such as in a
counting operation where the Q output is tied back to D).
The offsetting resistor also allows a relatively slow-rising
clock waveform to be used without the danger of losing
information during the transition of the clock.

The set and reset inputs are symmetrically connected.
Therefore, their action is similar although results are
opposite. As a logic 1 level is applied to the S input
transistor, TR2 begins to conduct because its base is now
being driven through TR19 which is in turn connected to S.
Transistor TR5 is now on and the feedback devices TR6
and TR7 latch this information into the master flip-fiop. A
similar action takes place in the slave with transistors TR21,
TR24, TR2S5, and TR26.

L
we RIS [t et 2 w0l ran

. f

LTI mae

gy} g
| ¥

I ma

\F( ™2

¥ os
™y ™y
1

00 0 30

L RE

R = 50k Q

Vee

Fig. 11 SP1670 Circuit diagram
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@ PLESSEY

Semiconductors

SP16F60

SP16F60

DUAL 4-INPUT OR/NOR GATE

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

FEATURES

Gate Switching Speed 550ps Typ.

ECL Il and ECL 10K Compatible

500 Line Driving Capability

Operation With Unused | /Ps Open Circuit
Low Supply Noise Generation

Pin and Power Compatible with SP1660

APPLICATIONS

M Data Communications

M Instrumentation

W PCM Transmission Systems
B Nucleonics

POSITIVE LOGIC oree!

————016Vc 2

—08 Ve

3: 0454647
2ot s

DC input loading factor 1

DC output loading factor - 70

tpd = 0.55ns typ. (50 Q load)

Po 120mW typ./pkg. (no load)

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

DG16

Fig. 1 Logic diagram

ABSOLUTE MAXIMUM RATINGS

Power supply voltage | Vcc - Vee | 8V
Base input voltage OV to Vee
O/P source current <40mA
Storage temperature —55°C to
Junction operating temperature < - 125C

-160°C

—

Fig. 2 Circuit diagram
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SP16F60

ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the
dc specifications shown in the test table, after thermal
equiblirium has been established. The package should
be housed in a suitable heat sink or a transverse air
flow greater than 500 linear fpm should be maintained
while the circuit is either in a test socket or mounted on
a printed circuit board. Test procedures are shown for
selected inputs and selected outputs. The other inputs

TEST VOLTAGE VALUES (V)

@ Ten
and outputs are tested in a similar manner. Outputs are Temparature | Vin men | Vit min Vm‘_‘.%n ViLA max V?z
i - i — -30°c [-0875 | -1890 | -1.1 -1.515 -
tested with a 50-ohm resistor to —2.0 Vdc. e o T e T —ioes T 1ags 7
+85°c[ 0700 | -183% -1.025 | -1.440 -5.2
SP16F60 Test Limits
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Under -30°C +25°C +85°C Vee
Test | Min | Max [ Min | Max | Min [ Max [Units [Viumex | Viemin | ViHA min [ ViLA mex Vee (Gnd)
Power Supply Drain Current 3 8 - - - 28 ~ - mA - - - 8 116
Tnput Current lin H N - = ‘ 350 = - WA - - = 8 116
Ton L * = Z 05 - - WA B - 8 1.16
NOR Logic 1 Von 3 [-1.045[-0.875|-0960|-0810|~1890[-0700] v 7 8 76
Output Voltage l 1 1 [ l 5 _ - [ l
6 - -
7 -
NOR Logic 0 Vou 3 ~1.890{-1650|-1850|-1620| 1830|1575 v 4 - - 8 116
Output Voltage 5
[T || | | ]
7 -
OR Logic 1 Vou 2 ~1.045 |-0.875 | -0 960|-0810{-0.890(-0.700 v 4 8 116
Output Voltage 5
N RN
7
OR Logic 0 Voo 2 -1890( 1.650{-1850|-1620]-1830|-1575 2 4 8 1.16
Output Voltage l l 1 5
: L]
7 -
NOR Logic 1 Voma 3 -1.065 -0980 -0910 v 4 8 1.16
Threshold Voltage - 5
IR RN s
- 7
NOR Logic 0 Voia 3 ~ |-1e30] - [-1600 1586 | vV a - 8 116
Threshold Voltage - - - - 5
ik Al
- - - 7 -
OR Logic 1 Vowua 2 -1.065 - -0.980 - -0.910 - v - - 4 8 116
Threshold Voltage | | | - | - | - 5 - | |
NI ER) vl s N ' l
OR Logic 0 VoiLa 2 - [-1630]| - J-1e00f - [-1885] Vv - - a 8 116
Threshold Voltage - - - - 5
Vo : NN
- - - - - 7
Switching Times (5052 Load) Typ Max Typ Max Typ Max Puise In Pulse Out -3.2V +2.0V
Propagation Delay e 3 055 | 08 ns [ 3 - ] AL}
[y 2 2 - -
-3 3 - - 3
Rise Time , 3. k] 04 06 s L) — 3 = = ] TTE
20% to 80% 2. 2 035 06 s 4 2 - - 8 116
Fail Time 13- 3 04 06 - - ns 4 3 - = (] 1
20% 10 80% Gy 2 035| 06 | - - ns 4 2 - - 8 116
* Individually test each input applying Vi or V, to the input under test
ALL INPUT AND QUTPUT CABLES TO
THE SCOPE ARE EQUAL LENGTHS
OF 50-OHM COAXIAL CABLE
VINTO CHANNEL A Vout NOR Vout OR

INPYT
PULSE
GENERATOR

INPUT PULSE
t424-205(201)ns
120% T080%)

UNUSED OUTPUTS CONNECTED TO A S0-OMM

RESISTOR 10 EARTH

vour OR

vour NOR

[_—an

+031v

50-OMM TERMINATION TO GROUND
LOCATED IN EACH SCOPE CHANNEL INPUT

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

Semiconductors

SP16F70

MASTER/SLAVE D TYPE FLIP-FLOP

The SP16F70 is a D-type Master-Siave Flip-Flop designed

for use in high speed digital applications. Master-slave POSITIVE LOGIC

construction renders the SP16F70 relatively insensitive to the

shape of the ciock waveform, since only the voltage levels at s s ————j

the clock inputs control the transfer of information from data

input (D) to output. To :D l 0.
When both clock inputs (C1 and C2) are in the low state, s

the data input affects only the Master portion of the flip-flop.

The data present in the Master is transferred to the Slave "o — — &>

when clock inputs (C1 OR C2) are taken from a low to a high

level. In other words, the output state of the flip-flop changes “ R ‘._.____]

on the positive transition of the clock pulse.
While either C1 OR C2 is in the high state the Master (and Vee1 = PIN 1

data input) is disabled. Ve 2 = PIN 18
Asynchronous Set (S) and Reset (R) override Clock (C) Vee - PIN 8

and Data (D) inputs.
Input pulldown resistors eliminate the need to tie unused
inputs to Vee

DC Input Loading Factor - C1,C2 - 067 D - 075RS - 15
DC Output Loading Factor 70
Power Dissipation = 220mW typical (No Load)

flog = 350MHz min DG16
FEATURES Fig. 1 Logic diagram
B Toggle Frequency >350MHz
B ECL 10000 Compatible
B s0aLne Drving Capability
B Operation With Unused |/Ps Open Circuit —/ /S /S U
[

Low Supply Noise Generation D= J—

APPLICATIONS

B Data Communications °m

B instrumentation

B PCM Transmission Systems m

Fig. 2 Timing diagram

TRUTH TABLE

R S D C Q.
L H ) [ H
H L ¢ ¢ L
H H ¢ ¢ N.D.
L L L L Q,
L L L |/ L
L L L H Q,
L L H L Q,
L L H e H
L L H H Q,

¢ = Don‘t Care

ND = Not Defined

C=C1+C2

47



SP16F70

ELECTRICAL CHARACTERISTICS

This ECL Il circuit has been designed to meet the d.c. specifications shown in the characteristics table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow

greater than. 500 linear ft/min is maintained. Outputs are terminated through a 5082 resistor to —2.0 volts.

TEST VOLTAGE VALUES

Volts)
@ Ten
Temperatore | Vid max | Vit min | ViHA min | VILA max | VEE
.30°c| 0875 [-1.890 | -1.180 1515 1252
«28°c! -0810 | -1.850 [ -1.005 1485 |52
+08°c| 0700 | -1830 [ -1.025 -1440 |52
. Test Limits TEST VOLTAGE APPLIED TO -INS
in X
. “30°C “25°C ~85°C LISTED BELOW: wee!
Charactenstic Symbo! | Tot [ Min Max Win Max Min Mox | Unit [Virimex] Vit min | VinAmin | ViLAmex | VEE | P1 | P2 | P3 | Gne
Fower Supoly Oran Te 8 - = - 8 - - mAdc | 1,9 - = - (HERESERID
Input Current lnm | 4 - - - 550 - - wAdc . - - - 8 | - - - |18
[ - - - 550 - - s - - - -1 -
9 - - - 250 - - 9 - - - - -1 -
7 - - - 250 - - ’ - - - [ R
n - - - 270 - - " - - - - - -
hiay 4 - - 05 - - - wAaC 9 . - - 8 - N ERT)
s - - - - - 9 s - - - - -
9 - - - - - 7 9 - - - - -
7 - - - - - 9 7 - - - - -
AR - - - - - 9 " — - - - -
Logic 1" Vow | 2 | -1045 |-0875 |-0960 |-0.810 | -0890 | -0.700 | voc - CEAT] _ = 8 (8] 5| - |.®
Output Vortage 3 " 59 - - N I
L I ENEHE
3 - a9 - - 5 7 -
Cogc 0 VoL 7 | 1890 |-1.650 |.1850 |-1.620 | 1.830 | -1.575 [ voc " 57 - - RERERERED
Outout Voltage 3 - a9 - - v 5 -
NN IR nnaEl
3 n 5,9 - - o || -
Cogic Voma | 2 | -1.065 = 0980 | - 0910 - vac Z o - - 8 | 9| - |5 |11
Theesnoia Voltage 3 - - - " 5.9 - - I U Y
2 - - - " 5.7 - - O )
3 - - - - a9 - - s -1
2 - - - - 5,7 " - a9l -
3 — - — - 49 — " s | vl -
Cogc 0" Voia | 2 - 1630 = 1.600 - 1555 | v i BXl — _ REREERED
Trresnoid Vortage 3 - - - - 49 - - I A Y
H - - - - an - - s | -9
3 - - - " 59 ~ - ol -1
2 - - - - s - " s | 9
3 - - - - 59 " - L I
- 32
Switch Par L2% M Man Min Max o Max
tching Paramen L] la s n Vde Vdc
Clock o Outpu? Deray 942+ {92 10 2.0 [N 25 " 20 s - - - - 8 |~ | | - [re
t9+2—| 9.2 - - - - - -1~
19434 | 93 - - - - ~ -] -
t9+3-| 93 - - - - -~ -1 -
Set 10 Outout Detay 1502+ | 8.2 - - - - N I
%e3- | 83 - - - - -1 -
Reset 10 Outout Detay tas2- | 42 - - - — -~ - -
tas3e | &3 - - - - -1 -1 -
Outout
Rise Time ede| 23| 09 7 1o 25 XY 29 - - - - - - -
Fan Tume -13-] 23| 05 2 26 19 06 23 - — - - - - -
Set Up T.me e |2 - - - 0.4 - - - 6 - - - = -
ot |2 - - - 0s - - - 6 - - - - -
ol Tume wene | 2 - - - 03 _ - - 6 — _ R A
v I - - - 0s - - - 6 — - N I
Toggle Frequency Tog 2 350 - 350 - 350 - Mr - - - - -~ - - -
Vid mes =
v :
Vi ot
Vit min
Vina
vie 3]
TS nee re- pgg
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SP9131

@ SP..&ESSI:E! ADVANCE INFORMA#I,LOBN2

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have 'pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
tative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

e rep
for details of current status.

520MHz ECL DUAL D FLIP-FLOP

The SP9131 Dual D type flip-flop is pin compatible with
10131, but has improved dynamic performance.
quu Ve [Jvea
FEATURES ol “pe
aiffs wp&
B Guaranteed Operation at 520MHz i wfir
B Separae or Common Clock s(ls wfis
B Independent Set and Reset Inputs e e upee
B Master Slave Operation ot ohu
B 52 Supply ve o ofcc
B Operating Temperature Range -30°C to +85°C DG16
@  ECL 10K Compatible Fig.1 Pin connections - top view
B Pin Compatible with MC10131
R-S TRUTH TABLE
R| S| Qn +1
81 5 ——1
L L Qn o1 7 - a 2
L H H Cer e
H| L L —'—D af—1
H|H ND R B
cc 9 —90
CLOCKED TRUTH TABLE R e |
Sp———
Cc D an +1 a2 n——j >
L| X Qn 02 10 a2 15
H| L L 2 12—
H|l H H
é :: l():%n;t éacre Fig.2 SP9131 logic diagram

A clock H is a clock transition from a low to a high state.

ABSOLUTE MAXIMUM RATINGS

Power supply voitage | Vec - Vee| 8V
Base input voltage OV to Vee
Output source current <40mA
Storage temperature -55°C to +150°C
Junction operating temperature <+125°C
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SP9131

(A) S39V110A 1831

Vi max.
Vie min.

Individually test each input; apply Vi. min to pin under test

2. Output level to be measured after a clock pulse has been applied to the CE input (pin 6)

NOTES

1
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SP9131

TEST CIRCUIT DETAILS
-t 70 50 OHM
SCOPE CHANNEL " e om.
©® o 1)
=
,,T,, ,J;uu
© 0

o—3s Pour e

2
SINEWAVE GENERATOR TPm o—n e --- - 0TVeus

©—ll= e v s — 03

Veus - 0.71¥de O———r!

(USE HIGH MMPEDANCE
PROBE TO ADJUST Veus)

50 ohm termination to ground located in each scope channel

input.

All input and output cables to the scope are equal lengths of 50
ohm coaxial cable. Wire length should be <!/, inch from TP
to input pin and TPour to output pin.

Qord
OUTPUT

Vaanars

Fig.3 Toggle frequency test circuit

<
H

S
s
o—3ce of—o
umc .C % SP9I31
TPw 7 o °J o
R
o—t

s 3> ]

-
!

v

50 ohm termination to ground located in each scope channel
input. .

Allinput and output cables to the scope are equal lengths of 50
ohm coaxial cable. Wire length should be <<V, inch from TPinto
input pin and TPour to output pin.

INPUT PULSE
t+ =t = 1.0nSec £ 0.2nSec (20 to 80 %).

v

\—-— -0.31V

NOTE

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

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

Fig.4 Switching time test circuit and waveforms at 25°C
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SP9210

e plESSEv ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have pra production’ status. Details guven may, therefore, change without notice aithough we would expect this performance data to
of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

SP9210

200MHz 8-BIT LATCH

The SP9210 is a dual 4-bit master/slave D-type flip-flop

:;v‘c;t:n asynchronous set and reset which override the clock sa ]t < . ;, aa
Data is entered into the master when the clock islow and is ve [J2 7 U L]
transferred to the slave on the positive transition of the clock, o(]s 2o
theldevice being edge-sensitive.
On-chip pulidown resistors eliminate the need to tie 0z [Je =
unused inputs to Vee 03 []s uw
o [Jo 23] o4
FEATURES vee [J7 22(] Ve
B Dual 4-Bit Master/Slave D-Type Flip-Flop o Qe P
B Clock Rate in Excess of 200MHz o O =P
B 52V Supply o7 Qo wp
B  Current Consumption Typically 145mA o gn wpo
@ input Current Less Than 330pA vege Thos
B Operating Temperature Range -30°C to +85°C s (e p v
B Set and Reset Inputs Provided cuxt4 e o) s DG28
B ECL 10K Compatible
] Duai Ciock Inpuls Fig.1 Pin connections - top view
i
PIN NAMES bl = il
|
S14 Set input for 1-4 Ve 20— | p—
S5-8 Set input for 5-8 ll | 7
Vee Supply voltage (-VE) o0 s o—m—— | »
D1-8 Data inputs 1-8 [ ° e
CLK1-4 | Clock latch for 1-4 o 4d I
CLK5-8 Clock latch for 5-8 | ° 9 ‘]" az
Q1-8 Outputs latches 1-8 05 s> |
R1-4 Reset input latch for 1-4 1 \d ?" @
R5-8 Reset input latch for 5-8 | |
o .T o Q ?n Q4
! b ve
R-S TRUTH TABLE CLOCKED TRUTH TABLE 9 _T
R[s| an+1 c|o| an+1 | | T
05 8O- R |
L]L Qn L] X Qn : — :I>n as
L|IH H tiL L 08 90- o |
H L T ' n A l - :})u as
H H ND 07 100
C = Clock, D = Data, [ —° N
R = Reset, S = Set, t = Rising edge, X = Don't care 08 10— R <|>" o
ND = Not defined | — I
Ve ﬂ?——— [ ——7!1' Ve
|
SET S uo—: Jr“ cLoox
|

-7~ 299 GE—
14

Fig.2 SP9210 block diagram
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Vi TO SCOPE 50

= =
INPUT LEVELS
SV, D10 -]
\ / COAX Q O Q1
D20 I
~0.3V
SET O T : s L] '—} —O0 Q2
TPw ]
uuvo—-,—]_l_____l o
INPUT I I :
030—} ' —C o4
PuLSE 1!
GENERATOR | l l
b |
|
05 0— : 1l |—o0as
06 0—1 : [ —oas
oro— | : : —oar
oL oo
50 ohm to ground located in each scope channel input. All input [ |t
and output cables to the scope are equal length of 50 ohm coaxial ! [
cable. Wire length should be '/, inch from TPinto input pin and | L s A
TPourt to output pin. |
With supply voltages at 2V and -3.2V outputs should be terminated R ——
with 50 ohms to ground; this results in an output level transiation

giving Von = 1.11V and VoL = +0.31V.

SET AND RESET TIMING DIAGRAM

- £\

|

E n
i =

NOTE

toet treset —

™

CLOCK AND DATA TIMING DIAGRAM

VouTO SCOPE 50u

CoAX

TPan

TEST POINT

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

puise (C) that information must remain unchanged at data input (D).

Fig.3 Test circuit details for dynamic test
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—
[—C 3 P
ECL
ouTPUT
ECL .
INPUT - La
14
s
l—c 6 23] ©
-2V BIAS
(- 7 AT END OF
— spa210 2 EACH LINE
9 20
ECL ECL

NPUT ———] ouTPUT
58 58

T
fNPININIg,

M
¥
=
{1
g

ECL CLK
INPUT

lef

| w¥%w%j¥¢@wTT
)

ECL CLK
INPUT

Fig.4 ECL 4 x 4 latch with 100Q output termination
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PLE Ev ocT82
@s,m..,,ism,s ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details glven may, therefore, change without notice although we would expect this pedormance daia to
of ‘full prod " status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for detalls of current status.

10-BIT 50MHz ECL UP/DOWN COUNTER

The Plessey SP9215 is an ECL compatible 10-bit
Synchronous UP/DOWN Counter capable of operating at —
clock frequencies in excess of 50MHz. The circuit is nl]? »[]ve
designed to operate in preset, hold, count up, and count n(l: 2fs
down modes selected by two control inputs. A count enable _
input and terminal count output enable counters to be r (s sl
cascaded with no additional components. The terminal r(] »[jos
count output goes low when the counter reaches the all up
‘ones’ stated (count up) or the all ‘zeros' state (count down). n(s b
Outputs change state on the positive edge of the clock pulse. s2]s af]o
The circuit operates from a -5.2 volt power supply and is wdr 2hve
packaged in 28-lead dual-in-line package. P
) Input pulldown resistors eliminate the need to tie unused ar(js ] ve
inputs to Vee. os(Jo o a2
w(fe nfo
FEATURES e wpE
re (] e
B Fully Synchronous (e wfire
B Easiy Cascadable nlu she
B Presettable for Programmable Applications DG28
B Maximum Clock Frequency in Excess of 50MHz — - -
B Power Consumption 800mW Typical Fig.1 Pin connections - top view
B Functionally Similar to F10136
B Operating Temperature Range -30°C to +85°C
B 52V Supply
PIN NAMES
CONTROL TRUTH TABLE Pn | Preset Data Inputs
Qn | Outputs
I~ g S1 Control Input
ce $ s2 Mode TC S§2 | Control Input
Lo o | e [ & | Soskio
L L H Count Up Note 1 TC | Terminal Count
L H L Count Down | Note 1 Vce | Positive Supply (Ground)
X H H Hold H Vee | Negative Supply
H L H Hold H
H H L Hold H
NOTE

TC is normally High and goes Low on the terminal count.
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SP9215

ELECTRICAL CHARACTERISTICS

Each circuit has been designed to meet the d.c.
specifications shown in the test table after thermal
equilibrium has been established. Outputs are terminated
through a 100 ohm resistor to -2 volts. Test procedures are

shown for only one input and one output. The other inputs

and outputs are tested in the same manner.
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SP9215
TEST CIRCUIT DETAILS

'™ Voo = Voo = +20Wde Vour

NOTE coax
teetup is the minimum time before the positive transition of the

clock pulse (C) that information must be present at the input D or

S.
thoa is the minimum time after the positive transition of the

clock pulse (C) that information must remain unchanged at the

input Dor S. CLOCK MUt
Input Pulse >
t+ =t- =20+ 0.2ns -
(20 to 80 %)

50 ohm termination to ground located in each scope channel
input.

Allinput and output cables to the scope are equal lengths of 50
ohm coaxial cable. Wire length should be <Y, inch from TPwto
input pin and TPour to output pin.

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

Fig.2 Switching time test circuit and waveforms at 25°C

) e
cLoex ‘.% \ frlJ\

& * %

—.] ) —-I (L] r—
“=__F \ 7
(a) is the minimum time to wait after the counter hag been (d) is the minimum time to wait after the counter is disabled thata
enabled to clock it clock pulse may be applied with no effect in the state of the
(b) is the minimum time before the counter has been disabled counter
that it may be clocked (b) and (c) may be negative numbers
(c) is the minimum time before the counter is enabled that a
clock pulse may be applied with no effect on the state of the
counter

b

=

Fig.3 Set up and hold times
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SP9218

@ PLESSEY T

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.

8 BIT ECL LATCHED ADDER

Voltage levels are ECL compatible. Input pull-down
resistors eliminate the need to tie unused inputs to Vee. oM S whve
uq 2 »fJas
R M[: 3 sfja
FEATURES e N -
B 25nsec Maximum Add Time s sha
B input and Output Latches :"E: : g::
Cal
B 25MHz System Operation (100MHz in Muttiplex 1
Mode) can (Js »f]ca
ue 2]
B B Latch can be Externally Reset o ahs
B Latches can be Clocked Individually vea(Jn 0hvee
B -30°C to +85°C Operation vea (] »fven
W -52V Supply sl afis
s Ed ]
APPLICATIONS verr (s =f]s 10 zm0
(e =[],
B Pipelined Systems i O upim
B Digital Noise Reduction wle ahe
B video Picture Enhancement m(w =zin
B Adder/Subtractor or Accumulator o(j= A DG40

Fig.1 Pin connections - top view

Ve Veer
! ] I
s !
| | |
| r_:> LATCH |
- |
: =
I
| . N w5
]
| L—-(!)Cr
u?——-: N I
|
| -:j LATCH
| | lc
00— [ :'; -
L ‘

8 TO ZERO |
mzl —?v.
oL |
CLOCK 30 I

_____________________ 1
Ve

Fig.2 Internal block diagram
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ELECTRICAL CHARACTERISTICS

Each circuit has been designed to meet the d.c.

specifications shown in the test table after thermal TEST VOLTAGES (V)
equilibrium has been established. Outputs are terminated Toot
Ve M. Va Min. Ve Min. | Vs Mex Ve
through a 100 ohm resistor to -2 volts. Test procedures are
shown for only one input and one output. The other inputs arc| <m0 180 1208 -1.500 52
in +25°C 0810 -1.85 -1.108 -1475 -52
and outputs are tested in the same manner. o] o100 | ams | tws | s ot
Pin under -%0°C +28°C +88°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Characterielic Symbol oot Unit Ve =(GND)
Min. Max. Min. Typ. Max. Min. Max. Vi MAX. Ve MIN. Veu MIN. | Vs MAX Ve
POWER SUPPLY
Drain current lee 2140 - - 160 196 mA 21,40 7112,
15,2930
Input current ™ Ao7.Bor 350 A Note 1 21.40 7102
15,2930
B to Zero 350 - LA B to Zero - 21.40 71192
15.29.30
CLK 123 350 A Note 1 2140 74112,
15,2930
Cw - 450 - A Cm 2140 71192
15.29.30
Input leakage current [ Cw 05 05 05 WA Note 1 2140 70192
15.29.30
Logic '1" output voitage Vow All outputs -1.06 089 096 081 089 070 v Note 2 Note 2 2140 102
15.29.30
Logic 0" output voitage Voo All outputs -189| -1675| -185 -165 | -1.825| -1615 v Note 2 Note 2 21.40 RARRYS
15.29,30
Logic '1' threshold Vora All outputs -1.08 - -0.98 v A inputs B inputs. 21.40 702
vottage 15,2930
Logic '0' threshold Vo All outputs - -1655 163 1.585 v - B to Zero A inputs 21.40 T2
voltage 15,29,30
ECL reference voitage Vet 6 123 | 129 138 v 2140 11192,
15,29,30
SWITCHING TIMES Ea Bl +0.31v Pulse in Pulse out -32V | Vec = +20V
Propagation delays
Ao 1o Se High to So 5 15 20 ns Ao So 2140 71112,
Low to So 5 15 20 ns Ao So 2140 15,29,30
Boto So High to So 5 17 18 ns Bo So 2140 711,12,
Low te So 5 13 18 ns - Bo So 2140 15,29.30
Aoto S7 High ta- Sr 5 20 2% ns ArAr Ao Sr 2140 71112,
Low te S 5 20 25 ns A1-AT Ao s7 2140 15.29,30
Boto S High to+ Sr 5 18 p< ns B8+-87 8o S 2140 71112,
Low o S 5 18 p<] ns B-B7 Bo S 2140 15,2930
Ao to Cou High o Cou 5 20 2% ns B inputs Ao Cour 21.40 7102,
Low 1o Cout 5 2 28 ns B inputs. Ao Cour 2140 15,29,30
Boto Cou High o+ Cou 5 18 23 ns A inputs 8o Cour 2140 71112,
Low toc. Cou 5 2 26 ns A inputs Bo Cour 2140 15,29.30
Cw 10 Cout High oo + Cou 5 9 “ ns A inputs Cw Cour 2140 7102
Low toec- Cou 5 15 20 ns A inputs Cw Cour 2140 15,20,30
Max.ciock frequencies 25 MHz
Latch enable delays
CLK1 10 So toxt So 5 7 2 ns CLK1, Ao So 2140 71112,
ns CLK2, Bo So 240 a2,
CLK2to So texz 5 15 20 15,29.30
ns CLK3, Ao So 2140 70112,
CLK3 to So toxs So 3 9 15 152930
Set-up times ns CLK1, Ao So 21,40 711,12,
Aoto CLK1 s So 1 25 50 152030
ns CLK2, Bo So 2140 a2,
Boto CLK2 ts2 So 1 25 50 15,2030
ns - CLK3, Ao So 2240 72
A0 to CLK3 s So 3 10 15 15,2930
ns CLK3, Bo So 2140 72
Boto CLK3 tese So 2 [ 13 15,20.30
ns Note 3 Note 3 All outputs 240 M2,
Rise time 20 %80 % t Al outputs 1 2 a5 15.20.30
ns Note 3 Note 3 Al outputs 240 FARRYA
Fall time 20 %80 % t Al outputs 1 2 35 15,2030
NOTES

1. Inputs tested one at a time.
2. Inputs applied to exercise each output.
3. Inputs and pulse applied to exercise each output

PIN NAMES

Ao7 A Data inputs
Bo-7 B Data inputs
So7 Summed outputs
Cin Carry input

Cout Carry output

Vee Negative power supply
Vret ECL reference voltage (-1.29V)

CLK1 Enables A data latches (low to enable)
CLK2 Enables adder input latches (low to enable)
CLK3 Enables output latches (low to enable)
B to Zero| Resets outputs B adder input latches to zero
Vcei Veez | Positive power supply (Ground)

62




SP9218

i

8

]

'

jﬂ
I
;
g
i

* |
A-C|>——-| |
|
COAX ' ‘1_7‘> LATCH I
| ! |
neuT 2 "?__J _.—._:_Vl\ |
] l———.i'l
|
| v FuLL |
v LATCH 0 |
ADDER q
| —— :9, |
| L—O.'
'.?___' [ I
|
| i) wTteH :
’ ! ~O Cou
lv()———l I
I
i1 ‘
8 Y0 ZERO '
| ——0 Vm
umllo——‘— ]
|
cLocx 3 O- |
______________________ ——d

Supply voltages at 2V and -3.2V enable outputs to be
terminated by 50 ohm to ground. All input and output cables
to the scope are equal lengths of 50 ohm coaxial cable
terminated by 50 ohm located in each scope channel input.

The B to Zero is normally low, high will clear B latch.

Fig.3 Test circuit details

PATA 0% 0% DATA ?(scs \

ouTPuT 0% cLocx 1213

] =

Fig.4 Timing waveforms
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SP9680

@ PLESSEY

Semiconductors

SP9680

ULTRA FAST COMPARATOR

The SP9680 is an ultra fast comparator manufactured
using a high performance bipolar process which makes

possible very short propagation delays (2.4ns typ.). ve e [ o[ crouno 1
The circuit has diﬁerenti_alAinputs aqd complementary NON-INV. INPUT (] 2] GRounn 2
ECL outputs, capable of driving 50 Q1 lines. o . NPT (REE of 5 oureur
The device is manufactured in a low cost mini-dip N outer
package and is intended as an alternative to the faster V(s

SP9685 in applications where performance premium DP8
and the latch facility are not required.

Fig. 1 Pin connections

FEATURES

B Propagation Delay 2.4ns Typ. NON 1NV 5 oure
B Complementary ECL Outputs oo " :
B 5020 Line Driving Capability weut ) e o
B Excellent Common Mode Rejection "

W 8-Lead Plastic Package vr
QUICK REFERENCE DATA The outputs are open emitters, therefore external

pulldown resistors are required. These resistors
may be in the range of 50-200 Q connected to

B Supply Voitages +5, =52V —2.0V or 200-2000 Q connected to —5.2V.
B Operating Temperature Range —30°C to - - -
Fig. 2 Functional diagram
+70°C
GROUND 2
7
vce : (
INPUT é————K }
'::‘;' 3 ﬂ# f] 8 Gnouno 1
TO PIN 7 SZ EZ » 55
. S
¥
\4

Vee

Fig. 3 SP9680 circuit diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = 25°C

Vce = 5.00V = 0.25V
Vee = —5.2V - 0.25V
RL=50Q

V1 = —2.0V (See Fig. 2)

Characteristic Value Units Conditions
Min. Typ. Max.
Input offset voltage —6 +6 mV Rs <100 Q
Input bias current 20 40 HA
Input offset current 10 HA
Supply current lcc 18 25 mA
lee 22 35 mA

Total power dissipation 200 300 mwW
Input to Q output delay 24 4 ns .
Input to Q output delay 24 4 ns } 100mV pulse,10mV overdrive
Common mode range -2 +2 \
Common mode rejection ratio 80 dB
Output logic levels

Output HIGH —0.96 —-081| V

Qutput LOW —1.85 —165| V
Input capacitance 35 pF
Input resistance 50 kQ
Operating temperature range —-30 +70 °C

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage Vcc +6V
Negative supply voltage Vee —6V

Output current 30mA
Input voltage +3V
Differential input voltage 3.5V

com

Storage temperature —55°C 1o +
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@ PLESSEY

Semiconductors

SP9685

SP9685

ULTRA FAST COMPARATOR

The SP9685 is an ultra-fast comparator manufactured
with a high performance bipolar process which makes
possible very short propagation delays (2.2ns typ.).
The circuit has differential inputs and complementary
outputs fully compatible with ECL logic levels. The
output current capability is adequate for driving
50 Q terminated transmission lines. The high resolution
available makes the device ideally suited to analogue-
to-digital signal processing applications.

A latch function is provided to allow the comparator
to be used in a sample-hold mode. When the latch
enable input is ECL high, the comparator functions
normally. When the latch enable is driven low, the
outputs are forced to an unambiguous ECL logic state
dependent on the input conditions at the time of the
latch input transition. If the latch function is not used,
the latch enable may be connected to ground.

The device is pin compatible with the AM685 but
operates from conventional +5V and —5.2V rails.

FEATURES

Propagation Delay 2.2ns Typ.

Latch Set-up Time 1ns Max.

Complementary ECL Outputs

Supply +5V, -52V

Operating Temperature Range -30°C to +85°C
50Q Line Driving Capability

Excellent Common Mode Rejection

Pin Compatible with AM685 — But Faster

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage 6V
Negative supply voltage -6V
Output current 30mA
Input voltage +3Vv
Differential input voltage 3.5V
Power dissipation 300mwW
Storage -55°C to +150°C

Lead temperature (soldering 60 sec) 300'C

TOP VIEW

GROUND 1

GROUND 2

_ b outeyT

/ N\
LATCH NC

st | cm10/s

croun 1 (' 16]3 cRouNo 2
v- 1501 NC
NON INVERTING iNpuT (12— wh ne

INVERTING INPUT
NC

(ATCH ENABLE
NC

v

DG16

On CM package, pin 5 is connected to case.

Fig. 1 Pin connections

/

NOA INVERTING
wey

G outeur

NVERTNG
oy

4 ouTeyT

LATCH ENABLE V1

The outputs are open emitters, therefore external pulldown
resistors are required. These resistors may be in the range
of 50-200Q) connected to ~2.0V or 200-2000Q connected
to 5.2V

Fig.2 Functional diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Tams = 25°C
Vce = +5.0V +.25V
Vee — 5.2V +.25V
RL = 500Q: V1 = -2.0V (See Fig.2)

Value
Characteristic Min. Typ. Max. Units Conditions

Input offset voltage -5 +5 mV Rs <1000
Input bias current 10 20 uA
Input offset current 5 pA
Supply currents lcc 19 23 mA

lee 23 34 mA
Total power dissipation : 210 300 mw
Min. latch set-up time (ts) 0.5 -1 ns
Input to Q output delay (tpd) 2.2 3 ns
Input to G output delay (tod) 22 3 ns 100 mV pulse
Latch to Q delay tpo(E) 25 3 ns 10 mV overdrive
Latch to Q delay tpd(E) 25 3 ns
Min. latch pulse width tpw(E) 2 3 ns
Min. hold time (tn) 1 ns
Common mode range -25 +25 v
Input capacitance 3 pF
Input resistance 60 kQ
Output logic levels

Output High — .96 - .81 Vv At nominal supply
Output Low —1.85 —1.65 " voltages, see Fig. 4

Common mode rejection ratio 80 dB
Supply voltage rejection ratio 60 dB

COMPARE

LATCH

ENABLE TATCH

DIFFERENTIAL

INPUT
VOLTAGE

Fig.3 Timing diagram

OPERATING NOTES
Timing diagram

The timing diagram, Figure 3, shows in graphic form
a sequence of events in the SP9685. It should not be
interpreted as ‘typical’ in that several parameters are
multi-valued and the worst case conditions are
illustrated. The top line shows two latch enable pulses,
high for ‘compare’, and low for latch. The first pulse
is used to highlight the ‘compare’ function, where part
of the input action takes place in the compare mode.
The leading edge of the input signal, here illustrated as
a large amplitude, small overdrive pulse switches
the comparator over after a time tpd. Output Q and O

68

tegnsitions are essentially similar in timing. The input

signal must occur at a time ts beforé the latch falling

jge, and must be maintained for a time tn after the
latch falling edge, in order to be acquired. After tn, the
autput ignoses the input status until the latch is again
strobed. A-minimum latch pulse width toy(e) is required
fgr the strobe operation, and the output transitions
accur after a time tod(e).

Measurement of propagation and latch delays

A simple test circuit is shown in Figure 4. The
operating sequence is:

1. Power up and apply input and latch signals.
Input —100mV square wave, latch ECL levels.
Connect monitoring scope(s).

2. Select ‘offset null".




SP9685

3. Adjust offset null petentiometer for an output
which switches evenly between states on clock .

pulses.
4. Maeasure input/output and latch/output delays at * -
5mV offset, 10mV offset and 25mV offset, =~
. : 50 —
+5v g .0 .y

GAIN

NON-INVERTING

TOR INPUT
m’b&:.' e 2
T30 10 50n )

MEASURING
SYSTEW

12 :
0
50 n
n L2 150 150
o
-Sav -52v 30 0 00 200 300 00
LATCH FREQUENCY (MHz)

INPUT

u . Fig.5 Open loop gain as a function of frequency
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25 | v -V MONITOR
v WV -
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[IENYRSS)
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Fig.4 SP9685 test circuit’ _ |
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SP9687

SP9687

ULTRA FAST DUAL COMPARATOR

The SP9687 is an ultra-fast, dual comparator
manufactured with a high performance bipolar process
which makes possible very short propagation delays
(2.2ns typ.). The circuit has differential inputs and
complementary outputs fully compatible with ECL
logic levels. The output current capability is adequate
for driving 50Q) terminated transmission lines. The high
resolution available makes the device ideally suited to
analogue-to-digital signal processing applications.

A latch function is provided to allow the comparator
to operate in the follow-hold or sample-hold mode.
The latch function inputs are intended to be driven from
the complementary outputs of a standard ECL gate. If
LE is high,and LE is low, the comparator function is in
operation. When LE is driven low and LE high, the
outputs are locked into the logical states at the time of
arrival of the latch signal. If the latch function is not used,
LE must be connected to ground.

The device is pin compatible with the AM687 and
operates from conventional +5V and —5.2V rails.

FEATURES

Propagation Deiay 2.2ns Typ.

Latch Set-up Time 1ns Max

Complementary ECL Outputs

5052 Line Driving Capability

Excellent Common Mode Rejection

Supply Voltages +5V, -52V

Operating Temperature Range -30°C to +85°C
Pin Compatible with AM687 — But Faster

OPERATING NOTES
Timing diagram

The timing diagram, Figure 3, shows in graphic form
a sequence of events in the SP9687. It should not be
interpreted as ‘typical’ in that several parameters are
multi-valued and the worst case conditions are
illustrated. The top line shows two latch enable pulses,
high for ‘compare’, and low for latch. The first pulse
is used to highlight the ‘compare’ function, where part
of the input action takes place in the compare mode.
The leading edge of the input signal, here illustrated as
a large amplitude, small overdrive puise, switches

goureur [P 1o outeur
8 outpur ()0 outeut
GROUND [ GROUND
w i
9 D
v nv
INVERTING | P [) INVERTING 1 P
NON INVERTING 1 P [ {] NUN INVERTING 1 P DC16

DG16

Fig. 1 Pin connections

LATCH
ENABLE

NON 1NV

INPUT O
NV

woUT

The outputs are open emitters, therefore external

pulldown resistors are required. These resistors

may be in the range of 50-200 Q connected to
20V or 200-2000 Q connected to -5.2V

Fig. 2 Functional diagram

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage 6V
Negative supply voltage -6V
Output current 30mA
Input voltage -3V
Differential input voltage + 3.5V
Power dissipation 590mwW

Storage -55°C to +125°C
Lead temperature (soldering 60 sec) 300°C

the comparator over after a time tpd. Output Q and Q
transitions are essentially similar in timing. The input
signal must occur at a time ts before the latch falling
edge, and must be maintained for a time tn after the
latch falling edge, in order to be acquired. After tn, the
output ignores the input status until the latch is again
strobed. A minimum latch pulse with tow(e) is required
for the strobe operation, and the output transitions
occur after a time tpa (). The LE input is omitted for

larity.
clarity. 71
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Tame =25°C
Vece = +5.00V +.25V
Vee = -5.20V +.25V

Rt =50Q
Vr= —-2.0V
ch . Value Uni Conditi
acteristic nits onditions
ar ' Min. Typ. Max.
Input offset voltage -5 +5 mV Rs <100 Q
Input bias current 5 20 pA
Input offset current 1 5 uA
Supply currents lcc 30 46 mA
Iee 54 68 mA }E“e.:’ | conditi
Total power dissipation 430 590 mw ominal conditions
Min. latch set-up time (ts) 05 1 ns Notes 1,2
Input to Q output delay (tpa) 2.2 3 ns } 100 mV pulse } note 1
Input to O output d?lEa)y (tpa) 2.2 3 ns 10 mV overdrive
Latch to Q delay tpd! 2.5 3 ns
Latch to Q delay tpd(E) 25 3 ns f Notes 1,2
Min. latch pulse width tpw(E) 2 3 ns
Min. hold time (th) 1 ns
Common mode range —-25 +25 )
Input capacitance 3 pF
Input resistance 60 kQ
Output logic levels
Output High — .96 - .81 \ At nominal supply
Output Low -1.85 -1.65 Vv voltages
Operating temperature range -30° +85° °C
Common mode rejection ratio 80 dB
Supply voltage rejection ratio 60 dB
NOTES

1. These measurements are defined under conditions of a +100mV pulse with —10mV overdrive. The relationship between overdrive
and delay is illustrated in Figs. 6 to 8.

2. Switching measurements involving the latch are particularly difficult to perform and cannot be tested in production. Circuit analysis
shows that at least 95% of devices will meet these specifications.

3. Refers to the entire package. Other data in this table applies to each half device.

COMPARE

LATCH
ENABLE

DIFFERENTIAL
INPUT
VOLTAGE

tpa (E)

Fig. 3 Timing diagram
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PERFORMANCE CURVES

Unless oghze\;wise specified, standard conditions for all curves are Tame = 25°C, Vcc = 5.0V,
Vee = —b.
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SP9754

FOUR BIT EXPANDABLE A TO D CONVERTER

The SP9754 is a fast 4 bit A-D converter, expandable up
to 8 bits without additional encoding circuitry. A4 AEFERENCE
It can convert at sample rates from DC to 110 MHz, with wr s *p) come e
analogue inputs up to Nyquist frequencies. All output we2 (]2 7] e
levels are ECL compatible. +weo]s of] e
The latch function to the device provides on-chip sampl-
ing which allows the converter to operate without an ex- canevweut (o [] oot
temnal sample and hold. Data is clocked through the device urcimeur. s w[] oo v
in master/slave fashion, ensuring that all outputs are syn- " X
chronous and valid for the complete clock period. zoum Jo "
The SP9754 operates from a +5V, -7V supply. 2oumr [ nf]2 p—
FEATURES ram (e i
o (o pe oCis
B No External Components For 4-Bit Conversion
B 110MHz Conversion Rate Fig.1 Pin connections
B On-Chip Encoding For Expansion to 8 Bits
B No External Sample and Hold Needed ABSOLUTE MAXIMUM RATINGS
B On-Chip Resistor Reference Divider I
¢ Qi ~ Positive supply voitage +5.5v
B Bt Size 10 190mv Negative supply voltage _78V
B ECL Compatible Operating temperature range -30°C to +85°C
B Cver 50MH. Fuii Power Bandwidth 5::98 temperature -55°Cto+ ;g:g
B 10ps Aperture Uncertainty Time Lead temperature (soldering 60s)
B  8-Bit Accuracy
L TT L Y '
REFERENCE
camny vt Note
oo seut MSBs are

v mer

ENCODING
LOGIC

‘binary wired OR’

REFEFENCE

Lss's

oven-
- |— nance
27
AETIRANG
LaTCHES
—120
oeLay
nses
LATCH wepuT

Fig.2 Functional diagram

Fig.3 8-bit all-parallel system
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ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Tame =25°C
Vee =+5V £0.25V.
Vge =-7V £0.25V

R, =100ohmsto-2V

Value
Characteristic Symbol T Typ. Wax. Units Conditions
Analogue input current ls 30 100 uA | VN =0V
Analogue input capacitance Cm - 10 pF
Common mode range Vem -2 +2 v
Maximum input slew rate 1000 V/usec
Latch input capacitance CiN 2 pF
Positive supply current lcc 55 70 mA .
Negative supply current lee 85 100 mA See Fig11
Reference resistor chain 25 Q
Reference bit size 10 100 mV
Comparator offset voltage Vos -5 +5 mV
Total power dissipation Poiss 950 1160 mW | All outputs loaded
Output logic levels
Logic high Von -0.930 -0.720 \ for 100 ohm load
Logic low Vo -1.90 -1.620 v to -2V
Min. latch set-up time ts 15 2 nsec | 10mV overdrive
Latch to output propagation delay:
Latch enable to output high tea + (E) 6 8 nsec
Latch enable to output low tpd - (E) 5 8 nsec
Carry input to MSB delay tpa (C) 3 5 nsec
Max. sample rate Fe max. 100 110 MHz
Aperture uncertainty time ta 10 psec
PERFORMANCE CURVES
s '
7 t 06 «(E) ~f
*—.— ?.r-" // 1 pd - (E)
i, —
4 BIT MSB = - —
COMP STAGE - 4
H]
3
} :
ENCODER !
-8§ -35 18 s 25 as s es w0s 128
2x 8PATS4 i . TEMPERATURE (°C)
Fig.5 Latch to output propagation delay as a function
‘of temperature

~

Hi1 -

(RERRRRE

8 BIT BMARY OUTPUT

.
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RISE TIME (nsec)|
“  a

P~ ~-VE GOING

2

Fig.4 Parallel-series-parallel system

1

°
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Fig.6 Output riselfall times as a function of temperature
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Ve SV
ANALOGUE MONITOR
10, TANTALUM
ANALOGUE 1N 10n CHIP CERAMIC
e
CARRY IN
CARRY IN V REF = 160mV
MONITOR o
—_
CHIP CERAMIC
L oLatcn v b2 i vee
LATCH IN - e
MONITOR -Léﬂ" cenamic = 10y
M — v HIP CERAMI TANT.
L1 L2 T T TANTALUM
DELAYED LATCH SP9754 CARRY OUTPUT
L
—_/\—_\
2 0 -0 TO DIGITAL
GND
20 ———90
ATE
OUTPUTS $P9210 c‘;ﬁ:v&s
2 O] ——90
20 - 3
TO ANALOGUE
4x 500 GND

Fig.15 High frequency test circuit
NOTE At latch frequencies below 60MHz the SP9210 can be ommitted.

LATCH PULSE

A 8ns
LATCH TO
OUTPUT DELAY
COMPARATORS OuTPUT
LATCHES LATCHES
OUTPUT COMPARATORS
UNLATCHES UNLATCH

OUTPUT DATA VALID

Fig.16 Timing diagram

OPERATING NOTES

1. Carry output (pin 15) is high when the analogue input
exceeds the top reference voltage (pin 17).

Then the carry gate outputs (pins 10 to 13) go low

regardless of carry input (pin 4). When the analogue input is
between Vrer and VRrerz and the carry output is low, the carry
gate output will be high if the carry input is also high.
Similarly if the carry input is low then the carry gate outputs
will be low.
2. When used in an ambient temperature in excess of 45°C
the SP9754 must be provided with an external electrically
isolated heatsink or forced air cooling. This will ensure that
the junction temperature does not exceed 150°C (thermal
resistance junction/case 35°C per watt).
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SP9768

8 BIT DIGITAL TO ANALOGUE CONVERTER

The SP9768 is capable of converting an 8-bit digital sig-
nal into an analogue voltage at a rate of over 100mega-
samples per second. An inherently low glitch design is (el T hee
used and the complementary current outputs are suitable
for direct transmission line drive. Included on the chip are a i v7[] cowpensation
precision voltage reference and a reference amplifier. ds ol s weur
FEATURES et 4 Qe 1s[] heF ourPu

o[ UTRT
B 5ns Setting Time to 14 LSB EE ‘gww‘
6 13

B ECL Inputs, Current Output
B Voltage Reference Temp. Coeft. 50 ppm/°C & p ovimnosn
B Over 100 MBits/S Update Rate g npovoene
B 40MHz Muttiplying Mode e op
B Operating Temperature Range -30°C to +85°C pci1s
APPLICATIONS

B Data Conversion

B instrumentation

B Video Speed Successive Approximation ADCs
| ]

Videc Graphic Displays

Fig.1 Pin connections

ABSOLUTE MAXIMUM RATINGS

QUICK REFERENCE DATA Supply voltage: -6V, +6V

Supply voltages: +5V, -5.2V
Power consumption: 400 mW

Storage temperature: - 55°C to +125°C
Operating temperature range: -30°C to +85°C

ECL
INPUTS

Fig.2 SP9768 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tnmb °C

Ve +5.00V £5%

Vge-5.20V £5%

R_=50Q

Rqet = 2200

Inputvoltage High -0.96V (min)-0.81V (max)
Low -1.85V (min)-1.65V (max)

Characteristics Value Units Conditions
Min. Max.
Differential non-linearity 0.2 %
Absolute non-linearity 0.2 %
Settling time ns | See Operating Note 1
Nominal bit size r‘#\\l A= 500 } Ryeq = 22002
Positive output compliance v
Negative output compliance _—0 17 x 358"500 see Operating Note 2
Multiplying bandwidth MHz | Curmrent mode, see Operating
Note 3

Maximum full scale output 30 mA
Minimum full scale output 2 mA
Reference voltage -1.28 \"
Temp coeff of reference voltage ppmrC
Zero output 60 uA
Output current symmetry 100 uA
Supply current (Ic) 12 20 mA

(lgg) 66 | 80 mA

CIRCUIT DESCRIPTION

The DAC has current outputs, with a nominal full scale
of 20mA, corresponding to a 1volt drop across a 50ohm
load, or +1volt across 100ohms returned to +1 volt. See
Operating Note 2.

The actual output current is determined by the on-chip
reference voltage and an off-chip current setting resistor.
Output current, lor, is given by

lour =4 X%E—E—F at full scale
SET

A complementary [o.r is also provided. The setting
resistor, Rgey, is typically 220ohms, and should have a
temperature coefficient similar to that of the output load
resistor.

Where the load is an oscilloscope, with a 50ohm

nominal input, a good quality metal oxide resistor should
be used for Rgey. It is important to realise that reflections
present in 50ohm load systems will often prove to be a
limiting factor in the measurement of settling time.

The reference voltage source is nominally 1.280volts
and is of a modified bandgap type, average temperature co-
efficient of 20ppm/°C over the range -55°C to +125°C,
corresponding to approximately 1LSB change over this
temperature range.

To reduce the possibility of instability or noise
generation, the reference supply (pin 15) can be decoupled
using a high quality ceramic chip capacitor. Stabilisation of
the loop amplifier is by a single capacitor from pin 17 to
ground. Minimum value is 3800pF, although a 10nF chip
ceramic is recommended.

+}Lse B a

DAC UNDER TEST

OATA weUT THANG SIONAL

Fig.3 Test schematic (settling time)
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Fig.5 Voltage output referred to positive supply

OPERATING NOTES

1. Measurement of Settling Time

The settling time of the SP9768 is measured for a worst
case transition of 0 to full scale.

Oscilloscopes, whether real time or sampling, do not
have sufficiently low input VSWR or on-screen resolution
for precise settling time measurements. A measurement
technique has been designed, shown diagrammatically in
Fig.3, in which the DAC can settle into a nearly ideal
500hm load, with minimal interconnection paths; this is
also very closely related to the practical use of the device.
Precision settling time measurements can be performed
with a high speed comparator, conveniently a dual device,
such as the SP9687, with a minimal delay time, in this case
about 2ns. Two references are set up to detect the DAC
output settling within a window, conveniently defined as
the settling to ground of the output.

The lower comparator detects the DAC output coming
within }LSB of the final settling point, while the upper de-
vice checks that there is less than $ LSB of over shoot.

2. Output Compliance

Fig.5 shows the method of using the SP9768 with a load
resistor not referred to ground. This connection will be
used'most often when a larger output voltage than that per-
mitted by the - 0.7 volt negative output voltage compliance
specification is required. The output resistor can be
referred to a positive supply in this case as long as R,,, and
the analogue ground are also referred to this voltage. If loyr

Fig.7 Multiplying DAC (Current mode)

is also connected to this reference the decoupiing wiii be
simplified.
3. Multiplication Modes

Multiplying operation of the DAC is available in two
modes, either a voltage applied in place of the reference, or
a current supplied via the current source pin. In the former
case the 3dB bandwidth is 250kHz, while in the latter,
operational use exceeds 40MHz. Suggested circuits are
shown in Figs.6and 7.
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SP9768

Fig.

Full scale transition of lour into 50 ohm using 1GHz bandwidth oscilloscope

Fig.
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Typical centre point low energy glitch using 1GHz bandwidth oscilloscope
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