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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-
S$TD-833, the US Military Standard; Test Methods and Procedures for Microcircuits,
and MIL-M-38510, US Military Specification, Micro-electronics: General
Specifications for.

10



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 - Multilead TO-5

DC - Ceramic Dual-in-Line (metal lid)
DG - Ceramic Dual-in-Line

GC - Ceramic Chip Cover

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:

Plessey Semiconductors Limited
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 pages 203-207).

1"
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DELIVERED PRODUCT QUALITY

It is 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,
dimensional 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.L.II

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

*Plessey Semiconductors reserve the right to change the Screening Procedure for Standard

Products.

CLASS CLASS *STANDARD
S B PRODUCTS
PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL
| |
STABILIZATION STABILIZATION
BAKE BAKE
TEMPERATURE TEMPERATURE
CYCLING CYCLING
I I
CENTRIFUGE CENTRIFUGE
1 1
VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION
I I I
HERMETICITY
HERMETICITY HERMETICITY hLE)
1
PIN.D
1
SERIALIZATION
[ semaLizamion |
RADIOGRAPHIC
1
INTERIM INTERIM
ELECTRICAL TEST | | ELECTRICAL TEST
1 1
BURN-IN J r BURN-IN J
1 1
FINAL NAL FINAL

ELECTRICAL TEST

Fl
ELECTRICAL TEST

ELECTRICAL TEST

]

QUALIFICATION
OR CONFORMANCE

TESTING AS REQUIRED
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Semi-custom design

The table outiines the essential parameters of our Semi-custom design
techniques, including typical timescales for the design and production of a

Semi-custom IC.
SYSTEM
PART LOGIC TYP.GATE
NAME NUMBER | TECHNOLOGY ELEMENTS DELAY/POWER | CROCK
SPEED
MJ 1XXX NMOS Up to 3000 50ns at 2MHz
(Std) equiv.gates 250uW
Microcel MJ 1XXX NMOS Up to 3000 200ns at 2MHz
I (low power) equiv.gates 40uW
MV 1XXX CcMoSs Up to 2000 20ns at 8MHz
equiv.gates 12uW/MHz .
CLA 10XX CMOS 560 6ns at 8MHz
BuW/MHz
Microgate-C CLA 12XX CMOS 960 6ns at 8MHz
1000 Series MH
(CMOS Gate Array) 6uW/MHz
CLA 15XX CcMOS 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 W/MH;
(CMOS Gate Array) SuW/MHz
CLA 25XX CMOoS 2400 4ans at 14MHz
3uW/MHz
SCD 1XXX ECL 75 550ps/900mW 300MHz
SCD 2XXXH ECL 300 550ps/3.5W 300MHz
Microgate-E SCD 2XXXM ECL ;
.y o) 300 1.5n8/1W 250MHz
SCD 2XXXL ECL 300 2ns/750mW 100MHz
PART COMPONENT COUNT
NAME
NumBer | TECHNOLOGY [ o e TRANSISTORS
NPN PNP
Microln BAA 1XXX Bipolar 121902 81 28
(Analogue Array) BAA 2XXX Bipolar 27570 163 58

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



INPUT/ compati- | MAX | No.OF | rypical TiME
OUTPUT BILITY PIN | CUSTOM | cop st SAMPLES
ELEMENTS COUNT | MAsKs
As required TTL/CMOS 64 6
As required TTL/CMOS 64 6 19 weeks *
As required TTL/CMOS 64 9
381or0 TTL/CMOS 40 1
50 1 or O TTL/CMOS 64 1 16 weeks *
6010r O TTL/CMOS 64 1
401 or O TTL/CMOS 4 3
521 or O TTL/CMOS 56 3 13 weeks*
601or O TTL/CMOS 64 3
2510r O ECL 10K 28 3
36| ECL 10K 64 3
201o0rO
1 ECL 10K 3 16 weeks”
201lorO
361 ECL 10K 3
201lo0r0O
r MAX. No. OF
(1mA 5V Ver) v P | custom | SR e
STANDARD NPN COUNT | MASKS
470MHz 20V/30V 24 1 15 weeks*
4TOMHz 20V/30V 24 1

15
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SL301K/SL301L

SL301K, SL301L

400MHz DUAL NPN TRANSISTOR

The SL301K and SL301L are dual monolithic NPN
transistors with close parameter matching and high fr. The
SL301K and SL301L have identical electrical specification.

FEATURES

Close VBE Matching<3mV

Close hfg Matching>0.9

Good Frequency Response>400MHz
Good Thermal Tracking

Wide Operating Current Range

APPLICATIONS

Differential Amplifier to Very High Frequencies
Comparators

Current Sources

Instrumentation

ABSOLUTE MAXIMUM RATINGS

All electrical ratings apply to individual transistors.
Thermal ratings apply to the total package.

The absolute maximum ratings are limiting values above
which operating life may be shortened or specified para-
meters may be degraded.

The isolation pin {substrate) must be connected to the
most negative point of the circuit to maintain electricai
isolation between transistors.

Storage temperature -55°C to +175°C (CM8)

Maximum junction temperature +175°C

Thermal resistance: see Note 1

Chip-to-case 265° C/W (CM8)
Chip-to-ambient 425° C/W (CM8)
Vee = 20V Ves =40V Vcen = 20V (see Fig.7)
Vce =12V Vo =25V Ic = 20mA

NOTE:

These figures are worst case, assuming all the power is
dissipated in one transistor. If the power is equally shared
between the two transistors, both thermal resistance figures
can be reduced by 50° C/watt.

SL301L

SL301K

cms

CM8

Fig.1 Pin connections

19



SL301K/SL301L

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp = 22°C £ 2°C

Value
Characteristic Symbol Min. | Typ. | Max. Units Conditions
Collector base breakdown BVceo 20 VvV |lc =10uA
Collector emitter breakdown BVceo 12 V  }jlc = 10uA
Collector emitter breakdown LVceo 12 V |lc =5mA
Emitter base leakage current leso 1 MA |Ves =4V
Emitter base leakage current |leso 10 nA |Ves =2V
Collector isolation breakdown BVcio 25 vV |lc =10uA
Forward current transfer ratio Hre 40 70 Vce =5V, Ic = 100uA
60 100 Vce =5V, lc = 1mA
50 80 Vce =5V, Ic = 10mA
Saturation voltage Vce(SAT) 036 | 06 V' |lc =10mA, Is = TmA
Vee(SAT) 07 0.8 09 V |lc =10mA, Is = 1mA
Collector base leakage current lceo 10 nA |Vcs = 10V
Collector isolation leakage current Icio 10 nA Vo =10V
Collector capacitance Cos 2 pF [Vece =5V
Base capacitance Cie 4 pF |Vee =0V
Collector isolation capacitance Ca 6 pF |Va = +5v
Transition frequency fr 400 | 680 MHz {Vce =5V, Ic = 5mA, Freq = 100MHz
Matching
Hre/Hre2 09 11 Vce =5V, Ic = 100uA
0.9 1.1 Vce =5V, Ic = 1mA
|VeE1 - Veez| AVse 0.45 3 mV |Vce =5V, [c = 100uA
045 3 mV |Vce =5V, Ic = 1mA
Temperature coefficient of AVee 2 10 |uV/°C|Vce =5V, Ic = 100uA
24 80

60)

CoB (PF)

\ w0
1= +100°C
N
Q
T=425°C
12

20
\1\_

08 0
0 1 2 3 B s WA 104A  100pA  ImA 10mA  100mA
COLLECTOR -BASE VOLTAGE (V) CURRENT
Fig. 2 Output capacitance (Cop) v. voltage Fig. 3 Typical variation of hgg with collector current
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800
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600 // \Vcs=5V
4 I
//’—\ \ Veg =2V
500 y
£ /
Z 40 4 \
- / /
0. Veg =V
200
%3 07 10 2 3 7 10 20 30 70
CURRENT (mA)
Fig. 4 tTv. collector curent (fT= f htg . = 100MHz
1A =
7 2l
100n4 ‘,A
/ 74
7/
1onA
7%
//
7,
B rer™ g
Vc1=$\l
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10PA 5 20 40 120 140 160

60 80 100
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Fig. 6 Typical IcjQ v. temperature

Veer (VOLTS)

VBE (mV)

1000

700

500

300

00
60 40 <20 0 420 +40 +60 +80 4100 +20 +140 +160

SL301K/SL301L

N BE
_\\\\.JA -
NS

otma mw/?\\\ "

~

TEMPERATURE (*C)

Fig. 5 VBE v. temperature

1 10k 100k
R (OHMS)

Fig. 7 Relationship between VCER and RBE

21



SL301K/SL301L

22



SL303L

@PI.ESSEV

Semiconductors

SL303L

400MHz TRIPLE NPN TRANSISTORS

The SL303 is a silicon monolithic integrated circuit
comprising three separate transistors, two of which have
closely matched parameters; the third transistor may be used ———O0 10 ISOLATION
as, for example, a tail transistor. The SL303 devices are { ¥ s
available in a 10-lead TO—5 (CM) package. N .
—o0 1
ORDERING CODES:  SL303L —CM D_—KL__r—w ,
8 TR2 .
FEATURES }—o
5 TR3
B Close Vee Matching ¢
M High Gain LA TR
B Good Frequency Response cMi0
B Excellent Thermal Tracking

Fig. 1 Circuit diagram

APPLICATIONS

B Differential Amplifier
W Comparator

QUICK REFERENCE DATA

W Maxvoltage 12V to 20V
B Operating temperature range — 55°C to
+175°C

ABSOLUTE MAXIMUM RATINGS

All electrical ratings apply to individual transistors:
thermal ratings apply to total package dissipation.
The isolation pin must always be negative with respect

to the collectors.

No one transistor may dissipate more than 75% of the
total power.
Storage temperature —E5°Cto +175°C

Chip operating temperature +175°C
Chip-to-ambient thermal resistance :

TO-5 (CM) 425°C/W

Chip-to-case thermal resistance : see Note 1
TO-5 (CM) 265° C/W

Vceo 20V

Vceo 12V

Vcer 12V to 20V (see Figure 8)
Veso Y

Veio 25V

lem 20mA

NOTE:

These figures are worst case, assuming all the power is
dissipated in one transistor. If the power is equally shared
between the three transistors, both thermal resistance
figures can be reduced by 75° C/watt.

23



SL303L

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = 25°C
P Value
Characteristic Y Min. | Typ. | Max. Units Conditions
Collector base breakdown BVceo 20 VvV llc = 10uA
Collector emitter breakdown BVceo 12 VvV |lc =5mA
Emitter base leakage current leso 1 MA | Ves = 4V
Emitter base leakage current leso 10 nA |Ves =2V
Coliector isolation breakdown BVcio 25 V o llc =10uA
Forward current transfer ratio Hre 30 50 Vce =58V, Ic = 10uA
40 70 Vce =5V, Ic = 100uA
60 100 Vce =5V, Ic = 1mA
50 80 Vce =5V, Ic = 10mA
Saturation voltage VCce(SAT) 036 06 V |lc =10mA, Is = 1mA
Veg(SAT)| 0.7 08 09 V. llc =10mA, ls = 1mA
Base emitter saturation voltage 10 PA [Vce =10V
Collector base leakage current Icso 10 nA |Vcs =10V
Collector isolation leakage current lcio 10 nA Vo =10V
Collector capacitance Cos 2 pF | Vce =5v
Base capacitance Ci 4 pF [Vee =0V
Collector isolation capacitance Ccio 6 pF |Vo = +5v
Transition frequency fr 400 | 680 MHz [Vce =5V, Ic = 5mA
Matching
TR1 & TR2 only
Hret/Hre2 09 1.1 Vce =5V, Ic = 100uA
09 1.1 Vce =5V, Ic = 1mA
Input offset voltage AVee 3 mV [Vce =5V, Ic = 100uA
3 mV [Vce =5V, lc = 1mA
Temperature coefficient of AVse 10 | uV/PClVee =5V, Ic = 100uA
of input offset voltage Tamb

1200

100 \

\
I\
N

N

18 g
—~ I3
Y (:Hoo’c z OFERATING REGION casE RaTNG
als S Vi
° <
© o
14 \\ g >\
N 2 Lo v
12 Ter250 \‘ AMBIENT RATI%, \
\\ 200 \
10 \
08 0
1 2 3 4 5 -20 0 +20 60 100 140 180 220
VOLTAGE (V) TEMPERATURE (*C)
Fig. 2 Output it (Cob) v. voltag Fig. 3 Power dissipation derating curves (TO-5 package)
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800 l
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200
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Icio
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A
100n 7
1004 //
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Fig. 7 Typical Icio v. temperature
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SL360/SL362

@ Semiconductors

SL360C & SL362C

HIGH PERFORMANCE NPN DUAL TRANSISTOR ARRAYS

The SL360C and SL362C are high performance NPN dual
transistor arrays fabricated as monolithic silicon devices.
They feature accurate parameter matching and close
thermal tracking. They have high transition frequencies (typ.
2.2GHz) and low device capacitance. In addition the SL362C
offers good noise performance (1.6dB noise figure at

60MHz).

APPLICATIONS

B Instrumentation

Bl PCM Repeaters

B Analogue Signal Processing

M High Speed Switches — Digital and Analogue

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 22°C £ 2°C

ISOLATION

[
80TTOM VIEW

Cms

Fig. 1 Pin connections

FEATURES

B Accurate Parameter Matching.
B High f; (1.5GHz min., SL360)
B Low Noise (1.6dB at 60MHz SL362)

Value
Characteristic Symbol Type Win.] Typ.|Max. Units Conditions
Collector base breakdown BVceo All 10 | 32 V |lc = 10uA
Collector isolation BVcio All 16 | 60 V |lc = 10u
breakdown
Emitter base leakage leso SL.360/362C 1 pA |Ves = 4V
Emitter base leakage leso SL360C 1 nA |Ves =2V
Collector emitter breakdown| LVceo All 7 14 V f|lc = 5mA
DC current gain Hre SL360C 30 | 65 Vce = 2V,le = 5mA
SL362C 30 { 70 Vce = 2V,le = 1mA
Transition frequency fr SL360C 151 22 GHz |Vce = 25V,le = 5mAf = 200MHz
SL360E 16| 32 GHz |Vce = 5V,le = 20mA
SL360G 14| 22 GHz |Vce = 5.0V,Ir = 5mAf = 200MHz
Input offset voltage Veet - Veez2|  SL360C 3 10 | mV |Vce = 2V.Ir = 1MmA
SL362C 5 mV [Vce = 2V,le = 1mA
Input offset current Hre1/Hre2 All 0941101 11 Vce = 2V,Je = 5mA
Saturation voltage Vce(SAT) SL360C 0.25| 06 V |le =10mA,le = 1mA
Noise figure NF SL362C 16| 20| dB |le = 1mARs = 200Q,f = 60MHz
Collector base capacitance Cos SL360C 05 pF |Ves =0V
SL362C 13 pF |Ves =0V
Collector isolation Cal SL360C 23 pF |Vo =0V
capacitance SL362C 38 pF |Va =0V
Emitter base capacitance Cre SL360C 0.5 pF |Vee =0V
SL362C 2.1 pF |Vee =0V
Forward base emitter voltage| Vee(ON) SL360C 0.72 V |le = ImAVce =2V
Collector base leakage Iceo SL360C 1 nA |Vcs = 10V
Collector isolation leakage lcio SL360C 1 nA [Va = 10V
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SL360/SL362

COLLECTOR COLLECTOR

EMITTER EMITTER

tSOLATION

Fig.2 Equivalent circuit for SL360, SL362

260 Mriz

% \\

N
’ [~

Rs()
Fig. 4 Typical noise figure v source impedance for SL362

ABSOLUTE MAXIMUM RATINGS

All electrical ratings apply to individual transistors.
Thermal ratings apply to the total package.

The absolute maximum ratings are limiting values above
which life may be shortened or specified parameters may
be degraded.

The isolation pin (substrate) must be connected to the

Thermal ratings

NF f
@8 ‘

A

le (mA}
Fig. 3 Typical noise figure emitter current for SL362

2

e D I

3

MAXIMUM COLLECTOR CURRENT (mA)
&

o ES 50 7 100 125 150
JUNCTION TEMPERATURE (°C)

Fig.5 Max. continuous collector current vs junction temperature

most negative point of the circuit to maintain electrical
isolation between transistors.

Electrical ratings

VcB =10V VEB =4V VCE =8V

VeI =16V Ic = 20mA (SL360); 50mA (SL362)
(see Figure 5)

CM8
Storage temperature =55°C to +150°C
Operating junction temperature 150°C
Thermal resistance (see Note 2)
Chip-to-case 265° C/W
Chip-to-ambient 425°C/W

NOTES

1. The SL360G is also available to order. This meets RC5544
telecommunications requirements. SL360G has the SL360C
characteristics with an additional fr guarantee as shown.
2. These figures are worst case, assuming all power is
dissipated in one transistor. If the power is equally shared
between the two transistors, both thermal resistance figures
can be reduced by 50° C/watt.
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SL440

SL440

POWER CONTROL CIRCUIT

The SL440 is a versatile integrated circuit designed to
provide variable-phase control of triacs and other power
switching devices in a variety of domestic and industrial
applications. The basic elements of the SL440 are shown in
Fig.2.

An external timing capacitor, Cy, connected to pin 14 is
discharged during positive and negative half cycles of the
driving waveform (typically 50 Hz), at a constant rate
which is proportional to the output of the servo amplifier
(pin 13). When the charge reaches an internally-defined
level, the conduction control circuit generates a S0us {typ.)
firing pulse (pin 1) to trigger the triac. The crossover
detector resets the timing cycle when the driving waveform
passes through zero, at which point Cy is recharged rapidly.
The servo amplifier thus controls the conduction time of
the triac, and hence the power delivered to the load.

1f the Inhibit input (pin 4) is taken below +5V (e.g. to
pin 11) the conduction control circuit action is over-ridden
and the firing pulses are inhibited. This facility can be used
in conjunction with the current limit detector, by driving
the AC input terminals (pins 5 and 10) from a current

FEATURES

Conduction Control

Crossover Detector

Servo Amplifier

Internal Stabilised Supply
(Available for External Circuitry)
Total Power Shut-Down Facility
AC Load Current Limitation

APPLICATIONS

@ Lamp Dimmers

B Automatic Lamp Faders
B Motor Speed Control

O/P FIRING PULSE [ @1 16 [] TIMING CAPACITOR

\/P 10 CROSSOVER DETECTOR [] 7 13[] SERVO ERROR O/F (CONDUCTION CONTROL)
113v STABILISED ]2 12[] SERVO ERROR W/F
INHIBIT & CURRENT LiMiT 0/f (] SL 440 11 [] COMMON (NEUTRAL}

10 [] CURRENT LiMiT AC 1P 91

% INTERNAL CONNECTION. DO NOT USE

DP14, DG14

Fig.1  Pin connections (top)

transformer in series with the load. If a load resistor is
connected from pin 4 to the stabilised supply (pin 3), a DC
voltage, - inversely proportional to the AC load current,
appears on pin 4. This is applied to the variable delay pulse
generator as soon as the internally defined threshold voltage
(approximately 5V) exceeds it, and so limits the load
current.

LOAD CURRENT
—_—
L AA J AC
CURRENT © sopPLY
TRANSFORMER U
) 5
i - bt}
‘ I
I
INHIBIT AND CURRENT
curRenT L'ng DC STABILISER 4NV 3
umit oP | DETECTOR |
b I
|
\ CROS SOVER suPPLYTO 1 I
! BUFFER’ DETECTOR CRCUTS
l L RESET |
| GENERATOR H
| |
! 1
! |
VOLTAGE TR
K CONTROLLED v e Y
SERVO CURRENT sense 11 ourmn >
ERROR SOURCE awPuFIER| | CON
i SE | ELEMENT
INVERTH \.___\ﬁff ;
INVERTING)| Pt IFIER \
1 VARIABLE n
1 DELAY
PULSE |
| GENERATOR i
Lo e —— — & J
n 1¢]
SERVO ERROR L e
output "E CAPACITOR Cy
o

Fig.2  SL440 functional block diagram
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SL440

ELECTRICAL CHARACTERISTICS @ Tamb = +25°C

Value

Characteristics Min. Tye. | Max. Units Conditions
Firing pulse width 50 us
Max. pulse current 60 120 mA
Current to pin 3 15 30 mA |Rectified AC
Voltage at pin 3
{internally stabilised) 1.3 +v
Inhibit operating voltage
(pin 4) 1] 5 +V
Static gain of servo ' R,
amplifier 75 — | Typical application, gain = *
Current limit input threshold 0.7 \

LAMP
L0AD,

200V
AC SUPPLY

Fig.3 Lamp dii

using
APPLICATION NOTES

A simple, manually-controlled, lamp dimmer circuit is
shown in Fig.3. In this application, the servo amplifier is
not used; proportional control of lamp brightness is
effected by the voltage applied via RV1 to the servo
amplifier output (pin 13) which is internally cannected to
the conduction control circuit.

A more sophisticated use of the SL440 is shown in
Fig.4 an automatic lamp fading circuit which has
applications in a variety of domestic environments. The
circuit is used as follows: with S1 and S2 both open, the
level of brightness is directly controlled by the setting of
RV1. When S1 is closed, the positive voltage applied to pin
12 causes firing pulses to be produced at a conduction angle
approaching 180° (fig.5) and the lamp brightness is
maximum. When S2 is closed and S1 is opened, the servo
amplifier acts as an integrator due to the Milier action of C1
and the lamp brightness fades progressively to the level
previously set by RV 1. The fade rate is determined by the
choice of C1: for example, a 250 microfarad capacitor will
result in a subjectively imperceptible fade rate of 20-30
minutes.

Fig.6 shows the SL440 used in a motor speed control
circuit. The DC motor/tacho-generator is used in a velocity
servo loop in which motor velocity is linearly proportional
to the setting of RV1. RV2 controls the maximum motor
current in the range 1 to 10A.
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Fig.4  Autometic lamp fading circuit
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Fig.5  Triac conduction angle v. sinewave load power

OPERATING NOTES

In applications where RF radiation is a problem, it is
recommended that the filter circuit shown in Fig.7 be used.



240V
AC SUPRLY|
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nt

TACHOMETER GENERATOR ]
W) - OC 0/P VOLTAGE PROPORTIONAL
> 10 SPEED

-VE

Fig.6 Servomotor control with motor current limiting

Where the SL440 is used for domestic light dimming, or
in other applications where the power dissipated in the
dropping resistor Rp is considered excessive, the series
rectifier and dropping resistor can be replaced by the circuit
shown in Fig.8. The series capacitor, together with the low
impedance at pin 3, provides a degree of RF filtering at the
AC supply terminals.

Fig. 7 RF filter for loads less than 100W or inductive. For loads of
100W and above, use 100uH and O.1lF only.

FOR 200V SOWI Rgz 39k MW

C1 = 033y 250V RMS
FOR MOV #0Hz Ry : 18 7w

€y = OISy 120V AMS

SL440

TIMING
CAPACITOR
CHARGING 150-

(pAl

€e0-022uF

' 2 3 « s 6 7 . L] L2
TIME {m SECS)

Fig.9  Triac conduction time v. capacitor charging current

CONDUCTION TIHE (50MTIms

CONOUCTION ThaE 180M1Ims.

COMTROL YOLTAGE. PN 1) (¥}

Fig.10 Trisc conduction time V. servo amplifier output
p Pl Lo

g linear

%o
V) §

12V RMS

Fig.8 Low loss power supply

Fig.11 Fully isolsted supply operation of SL440, featuring
full-wave it for -sy ical timing.
Additional SL440s can be powered via separate 220§1 feed
resistors, synchronizing being achieved by connecting pin 2
of each SL440 to the collector of the common sync.
transistor TR1.

31



SL440

I——_q’ 13V STABILISED
L3 2
. - —Q 1/P TO

DETECTOR
IES |

fﬂ«» "

A A

L) s) Y ” 'y
CURRENT CURRENT  INMIBIT SERVO  CONTROL . TIMING (4
LIMIT  LIMIT & CURRENT AMP SERVO N CAPACITOR FIRING
ACIZP@1 ACI/P 92 LMIT O/P e AmF O/P PULSE

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +125°C
Operating temperature  —10°C to +65°C
Package dissipation 600 mW

Supply current to pin 2 200mA DC

32

Fig.12 Circuit diagram of SL440

NOTE

Where the SL440 is to be used in a device socket, care
should be taken to ensure that the reservoir capacitor on
pin 3 is discharged before inserting the device. Failure to
observe this precaution may result in damage to the internal
shunt stabiliser.



@PI.ESSEY

Semiconductors

SL441A

SL441A

ZERO VOLTAGE SWITCH

The SL441A is a symmetrical burst control integrated
circuit in an 8 pin DIL package. When used with a
triac, AC power may be regulated by varying the
number of mains cycles applied to the load in a fixed
timing period. The device is particularly suitable for
temperature control applications including hairdryers,
food warmers, soldering irons etc. Zero Voltage
Switching has the advantage of minimising radio
frequency interference.

SPECIAL FEATURES

1. Balanced zero voltage point crossing detector,
spike filter and pulse generator for reliable triggering
of the triac.

2. A period pulse generator and bistable which are
arranged to provide symmetrical burst control and
eliminate 1 wave firing. (EN50.006, BS5406, 1976)

3. A ramp generator whose output is used to modify
an internal reference voltage which is then compared
with the voltage appearing on the thermistor to form
a proportional control system. The period of the ramp
generator is defined externally and may be chosen to
limit ‘lamp flicker’ in accordance with EN50.006/
BS5406, 1976.

4. The comparison amplifier has inbuilt hysteresis to
eliminate switching jitter and a spike filter/sampling
circuit to provide high immunity to both spikes and
coherent 50Hz/60Hz.

5. Thermistor malfunction may be sensed and power
automatically removed.

6. A supply voltage sensing circuit which inhibits
firing pulses when the supply is inadequate to guaran-
tee proper circuit operation. This eliminates stressing of
the triac at switch-on.

commoN(—ve []1® 8] ] CONTROL INPUT
ACINPUT []2 7] TIMING COMPONENTS
Vec SMOOTHING CAPACITOR [ 3 6[] PULSE DELAY CAPACITOR

TRIAC GATE DRIVE (§

)

REGULATED OUTPUT

DP8

Fig. 1 Pin connections
ABSOLUTE MAXIMUM RATINGS

Voltages
Voltage on pin 8 Vg__ | Max. 12V
Voltage on pin 4 V,__, Max. 10V

Currents
Supply current (pin 2) Peak value =12M 50mA.
Non-repetitive peak current (tp <2650us) +12SM
200mA.
Output current (pin 5) Max.5mA Short circuit
protected.
Output current (pin 4) average value 1a(AV)
Max 5mA Short circuit protected.

Temperature
Operating ambient temperature Tams —1 0°C to
+75°C
Storage temperature Tste —30°C to +125°C

, o ] A

GENERATOR

TIMING.

COMPONENTS
20me
RaNP

10

4200mv

cowRoL LG

wpUT

REFERENCE

asv

STABILISER

REGULATED
outeur 8

20mv. vee
o
crocees Temon rast
Tetnen
Y l f + 2 AC iNPUT
2€RD VOLTAGE [l
crosaws cetecton p [

PULSE DELAY
CAPACITOR

TRUC GATE
DRIVE

Fig. 2 Block schematic of SL441A
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SL441A
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tame = 25°C
All voltages measured with respect to common (pin 1)

Value
Characteristics T Units
Min, Yp. Max.
Shunt regulating voltage pin 3 @ 16mA 14.7 Vv
Shunt regulating voltage pin 3 @ 16mA @ 75°C 16 \Y
Supply volitage trip level pin 3 12.2 \Y
Supply current (less 14AV, Is) (see Note 1) 7.5 mA
Regulated voltage pin 5 8.0 8.5 9.0 v
Regulated voltage temperature coefficient pin 5 —1 +1 mV/°C
Triac gate drive pin 4 (See Note 2)
Open circuit ON voltage 8.5 Vv
Open circuit OFF voltage 0.1 \
Output current into 2V drain 100 130 mA
Output current into 4V drain 65 80 mA
Output current into short circuit 200 mA
Internal drain resistance 800 Q
Control input pin 8
Bias current 2 1 pA\‘,
Hysteresis m
Sensor malfunction circuit operates at 150 200 250 mV
Input working voltage range 0 12 Vv
Internal reference voltage (Ramp start) }(See Note 3) 4.0 4.25 45 Y2
Internal reference voltage (Ramp finish) 4.67 v
Peak-to-peak amplitude of ramp 360 420 480 mV
Pin 6 output impedance (R6) (See Note 2) 215 27 325 kQ
Maximum ripple voltage pin 3 1 Ve—p

NOTES

1. The supply current is 0.45 x (RMS current fed into pin 2). I is the current drained from pin 5 externally. lsay is the average triac gate

current supplied each mains cycle.
2. Triac firing pulse. t, Pulse width  0.69 R6Cpps typical

t; Pulse finish 1.09 R6Cp s minimum after zero voltage point R6 in kQ. Cp in nF See Application circuit

1p Nominal (Cp ~ 2.7nF) = 50us
tr Minimum (Cp = 2.7nF) - 63us

3. Ramp period - 0.85 +0.15 x R7Ctsec. See Application circuit. The actual value of Rt must lie between 500kQ and 3M Q.

250 AVERAGE

Rthj-a =200 °C/W
150

|
[}
|
1
|
]
i
_ |
Ed [}
£ | CONTROL
= | [} VOLTAGE
5 | 1 (PIN 8}
0
< 1 " 15 | oo Tisv
! 1 ! ' ! i
| 1 ] i I' )
1 '-—a:v SENSOR re—RAMP FINISH } 1 1
0 ! CIRCI T ! be—terviva)
1 POINT 420mv TYPICAL | 12V ABSOLUTE
H te— p5v(vs) MAXIMUM RATING
ov—el te— <25V RAMP START
| OPERATIONAL
i LMt
o T T T
50 00 150
Tamg (*C)
Fig. 3 Power dissipation Fig. 4 Control characteristic
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SL441A

AC MAINS

T WAVEFORM
‘:\/
1

oUTPUT OF
PERIOD
PULSE

OUTPUT OF
ZERO
CROSSING

PUL!
GENERATOR

EXPANOED

CROSSING

PERIOO
PULSE

C=CD CAPACITOR
CONNECTED TOPIN 6

APPLICATIONS
Setting up

With Rc at zero resistance, adjust Re to give the
maximum output air temperature desired (eg 80°C).
The value of Rc will determine the minimum regulated

output air temperature (eg 40°C).

Fig. 5 Pulse timing

T 7 6
SLALIA ™Y
12 3 ]
RD
800W T
220V AC LoaD INCREASE|
10 TEMR

TRIAC ts== = J:
Re [T 'Fo

SUGGESTED VALUES

8.2kQ 5% 6W (less in air stream)

22k linear control potentiometer

10kQ Preset

NTC type R2s = 47k+20%; B24000°k eg GM473,
VA3410 etc.

g%’zwug} Ramp period = 0.4 sec.
150pF 16V

2.2nF +£10%

TAG 225-400

Fig. 6 Application circuit for temperature regulated hairdryer
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@PI.ESSEY

Semiconductors

sL441C

SL441C

ZERO VOLTAGE SWITCH

The SL441C is a symmetrical burst control integrated
circuit in an 8 pin DIL package. When used with a
triac, AC power may be regulated by varying the
number of mains cycles applied to the load in a fixed
timing period. The device is especially suited to room
temperature control applications including panel
heaters, fan heaters etc. Zero Voltage Switching has
the advantage of minimising radio frequency
interference.

SPECIAL FEATURES

1. Balanced zero voltage point crossing detector,
spike filter and pulse generator for reliable triggering
of the triac.

2. A period pulse generator and bistable which are
arranged to provide symmetrical burst control and
eliminate 1 wave firing. (EN50.006, BS5406, 1976)

3. A ramp generator whose output is used to modify
an internal reference voltage which is then compared
with the voltage appearing on the thermistor to form
a proportional control system. The period of the ramp
generator is defined externally and may be chosen to
Jimit ‘lamp flicker in accordance with EN50.006/
BS5406, 1976.

4. The comparison amplifier has inbuilt hysteresis to
eliminate switching jitter and a spike filter/sampling
circuit to provide high immunity to both spikes and
coherent 50Hz/60Hz.

5. Thermistor malfunction may be sensed and power
automatically removed.

6. A supply voltage sensihg circuit which inhibits
firing pulses when the supply is inadequate to guaran-
tee proper circuit operation. This eliminates stressing of
the triac at switch-on.

common(-ve) (]'® 8] conTROL INPUT
acweut 2 7[] TIMING COMPONENTS
Vee SMOOTHING CAPACITOR []3 &[] PULSE DELAY CAPACITOR
TRIAC GATE DRIVE E L 5|} REGULATED OUTPUT

DPB8

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS

Voltages
Voltage on pin 8 Vg__, Max. 12V
Voltage on pin 4 V,_, Max. 10V

Currents
Supply current (pin 2) Peak value : 12M 50mA.
Non-repetitive peak current (tp <250us) : 12SM
200mA.
Output current (pin 5) Max.5mA Short circuit
protected.
Output current (pin 4) average value l4(AV)
Max 5mA Short circuit protected.

Temperature
Operating ambient temperature Tame —10°C to
+75°C
Storage temperature Tst6 —30°C to +125°C

Ramp

conrRoL 4 i REFERENCE
eyt 8©

v
3 swooime
s
X
Cemor Puse
Cewtnaicn

2 Ac weur

{ |
[ e L, comor
1

CAPACITOR A FILTER GENERATOR [

Fig. 2 Block schematic of SL441C 37




SL441C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tame = 25°C

All voltages measured with respect to common (pin 1)

Value
Characteristics Units
Min. Typ. Max.
Shunt regulating voltage pin 3 @ 16mA 14.7 \
Shunt regulating voltage pin 3 @ 16mA @ 75°C 16 \
Supply voltage trip level pin 3 122 \
Supply current (less 1sAV, Is) (see Note 1) 75 mA
Regulated voltage pin 5 8.0 85 9.0 Vv
Regulated voltage temperature coefficient pin 5 —1 +1 mV/°C
Triac gate drive pin 4 (See Note 2)
Open circuit ON voltage 85 Y
Open circuit OFF voltage 0.1 \
Output current into 2V drain 100 130 mA
Output current into 4V drain 65 80 mA
Output current into short circuit 200 mA
Internal drain resistance 800 [o]
Control input pin 8
Bias current 20 1 A
Hysteresis mV
Sensor malfunction circuit operates at 150 200 250 mV
Input working voltage range 20 425 12 v
Internal reference voltage (Ramp start) X . 4.5 \
Internal reference voltage (Ramp finish)x’(See Note 3) 4.35 \
Peak-to-peak amplitude of ramp 70 100 130 mvV
Pin 6 output impedance (R6) (See Note 2) 215 27 325 kQ
Maximum ripple voltage pin 3 1 Ve—p

NOTES

1. The supply current is 0.45 x (RMS current fed into pin 2). Igis the current drained from pin 5 externally. lsav is the average triac gate

current supplied each mains cycle.
2. Triac firing pulse. tp Pulse width  0.69 R6Cpus typical

tr Pulse finish 1.09 R6Cp ps minimum after zero volta

1, Nominal (Cp = 2.7nF) = 50us
tr Mintmum (Cp - 2.7nF) 63ps

ge point R6 in kQ, Cp in nF See Application circuit

3. Ramp period - 0.85+0.15 x RyCrsec. See Application circuit. The actual value of Ry must lie between 500kQ and 3MQ.

200

Rthj-a: 200 *c/w

3
S

Pror (mw)
g

T

00 150
Tame (°C)

AVERAGH
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100

s0

ov—e!
OPERATIONAL
LMy

Le—c25v RAMP START

CONTROL
VOLTAGE
(PIN )
) sv : 1ov H :lsv
| 1 1 !
| \ \ ! "
SRR, | s | | !
I
CIRCUIT TRIP }Z“ | | Le—17vtva)
POINT H0omv TYPICAL | le—12v aBsoLuUTE
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3 8 Fig. 3 Power dissipation

Fig. 4 Control characteristic of pin 8




sL441C

AC MAINS

WAVEFORM

PULSE
GENERATOR

ouTPUT OF

ZERO
CROSSING
SE

PUL!
GENERATOR

EXPANDED
ERO
CROSSING

PERIOD
PULSE

FIRING
PULSE

e Pin g OUTPUT €+CD CAPACITOR
IMPEDANCE R& CONNECTED TOPIN &

Fig. 5 Pulse timing

APPLICATIONS

Electronic thermostat for room heater

The circuit in Fig. 6 has a sensitivity of nominally
100mV/°C. The width of the proportional control band
is nominally 1.0°C and offers a good compromise
between temperature stability and regulation perform-
ance. For potentiometer control characteristics see
Figs. 7 and 8.

8 7 & &
SL4&IC -
12 3 &
Ro
1
1500W WCREASE Rc
L0AD e
220v AC
*10%
= | of =
TRIAC cs C'TCD 'lEF

pin 1.

SUG

GESTED VALUES
8.2k0 5% 6W (less in air stream)
22kQ linear control potentiometer

27MQ

4.7)F 10V TANT }Ramp period = 11 secs.*

Ct 47nF (filter if required)

Co
Triac

TH1

Rx

*It on-off control is required, omit RT and Ct and link pin 7 to

150uF 16V
2.2nF +10%
.TAG 250-400

NTC thermistor. R25 = 10k Q

B = 4200. e.g. ITT KQ103

6.2k +5% fixed resistor or 10k Q preset.
See control characteristics Figs. 7 and 8

trol system.*

Fig. 6 Application circuit for prop
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ITT
TYPICAL CHARACTERISTICS = KQ103Ccw
THY R25 a 10k £20%

B =4200:5Y%

R25 +207%
B -5%

Re 22k LIN

62k

REGULATING TEMPERATURE (°C)
- N
3 3

R25 -20%
B 5%

o 02 04 06 o8 10
POT DISPLACEMENT (Rc)

Fig. 7 Control characteristics of electronic room thermostat (mechanical calibration)

40
S
$
w
5 T
5 = [y KQ103CY
« || Rz« ok 210%
& B =420048%
Z 20
@ R25 +107, —
B -5y s

g Rc  -10%, Re 22k LIN £10%
£
<
3
3 10 4 [ | A roxiserarasee)
o R25 -10°,
= 8 5%

— )

0
° 02 o4 o6 08 10

POT DISPLACEMENT (Rc)

Fig. 8 Control characteristics of electronic room thermostat (electrical calibration)
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Semiconductors

SL443A

SL443A

ZERO VOLTAGE SWITCH

The SL443A is a symmetrical burst control integrated
circuit in an 8-pin DIL plastic package and is mainly
intended for manual heat control applications, for
example cooker hot piates and powerful hair dryers.

SPECIAL FEATURES
1. Well defined load power/potentiometer dis-
placement characteristics
2. High immunity against spurious triac firing under
noisy mains environment (automatic spike filtration)
3. Enables compliance with Cenelec EN50,006/
BS5406-1976

(A) Switching rate controiled

(B) symmetrical burst control
4. Very low external component count
5, Triac firing pulses inhibited whilst the ICls power
supply is being established.

COMMON [ POT. SLIDER

AC INPUT (]2 G

TRIAC FIRING PuLsE [ Re (V)

c O3 5f] PULSE DELAY CAPACITOR

Fig. 1 Pin connections (top)

APPLICATIONS

M Cooker hotplates
B Powerful hairdryers

[ e ——————
LOW Vee +v
INHIBIT CIRCUT
COMPARATOR
0 a
1
————1 ¢ 1
L !
TRIAC
FIRING PERIOD PULSE
PULSE GENERATOR
COMMON F L) I SPIKE I ZERQ VOLTAGE 1
o ] FLTER r CROSSING DETECTOR
DELAYED PULSE
GENERATOR
Ro 2 |
Ac wPuT —C——F bt e
I 7V SERES
i STABILISER o+
comson p——{—>
i [

Fig. 2 SL443A block diagram
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CIRCUIT DESCRIPTION

The externally current limited AC supply is applied
to the device, and rectification followed by shunt
regulation provides a 14V DC supply. This is externally
smoothed before application to the 7.0V series stabiliser
which feeds the resistance bridge. The stabiliser must
be within regulation, or operation of the ‘Low Vcc
Inhibit’ circuit will result. This circuit overrides all
other circuitry and prevents unsuitable firing pulses
from being supplied to the triac at ‘switch-on’. The
current limited AC supply also drives the Period Pulse
Generator (PPG) and zero voltage crossing circuits.

The PPG produces a single short duration pulse for
each completed mains cycle and serves two purposes.
Firstly it is used to clock logic information such that the
circuit behaves in a symmetrical manner and only
complete mains cycles are applied to the load. Secondly
the pulse is used to switch timing components in the
ramp generator and this enables long time constants to
be achieved without having to resort to the use of

ELECTRICAL CHARACTERISTICS

Test Conditioné (unless otherwise stated)
Tame = 25°C,

All voltages measured with respect to common (pin 1)

electrolytic capacitors.

The zero voltage crossing detector controls a pulse
generator that has a delayed output. The delay is
necessary since, with loads that are slightly inductive
or low power resistive, the triac load current may not
reach its required holding level at zero voltage point.

Both delay and pulse duration are defined by an
external capacitor and this further serves the purpose of
filtering out spikes which occur in the zero crossing
region. Automatic rejection takes place of spikes
having a duration of up to 50 per cent of the normai
width of the triac firing pulse.

The comparator amplifier has differentiallinputs and
these are used to compare the potential appearing on
the slider of the control potentiometer with that of the
ramp waveform. The output of this amplifier controls
the logic circuitry and the potentiometer setting defines
the fraction of the ramp period for which the triac is in
conduction so controlling the power in the load.

Value
Characteristic Min. Typ. Max. | Units Conditions
Shunt regulating voltage pin 3 14.7 \ 13 = 16mA
Shunt regulating voitage pin 3 16 \ I3 = 16mA,
Tamb = +75°C
Supply voltage trip level pin 3 12.2 Vv
*Supply current (less l4 AV, 2 x Is) See Note 1 7.2 mA

Potentiometer supply pin 5, Vs 6.8 7.0 7.6 \)
Potentiometer resistance range 18 140 kQ
Triac gate drive pin 4

QOpen circuit ON voltage 8.5 \

Open circuit OFF voltage 01V

Output current into 2V drain 80 100 mA

Output current into 4V drain 50 70 mA

Output current into short circuit 200 mA
Internal drain resistance 800 Q
Control input pin 8

Bias current 1 A

Internal reference — ramp start 0.3 0.5 0.7

— ramp finish Vs— 0.5 Vs-0.3 | Vs— 0.1
* Period of ramp generator - T 27 30 33 s (Rp = 100K, C, = 0.68y)
(RMSmains voltage=220v)

Pin 6 output impedance R6 215 27 325 kQ

® The supply current is 0.45 x (RMS current fed into Pin 2)

% Period of ramp = T = 2 x Cr x Rp x (RMS mains voltage) seconds
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ABSOLUTE MAXIMUM RATINGS

Voitages

Voltage on pin 8, V-1

Voltage on pin 4, Va-1
Currents

Supply current, pin 2 peak value + lam

Non-repetitive peak current (tp > 250uS) + l2sm

Output current, pin 5 Is

Output current, pin 4, average value l4 (AV)

Temperatures
Operating ambient temperature
Storage temperature
Power Dissipation

SL443A

Max 10v

Max 10v

Max 50mA

Max 200mA

Short circuit protected

Max 10mA

Short circuit protected

Tams —10to 75°C
Tsta —55 to +125°C
See Fig. 3

150

Pror (mW)

Rihj-a =200 °C/W

00
Tamp (°C)

Fig. 3 Power dissipation

1 AC MAINS

OQUTPUT OF
PERIOD

PULSE
GENERATOR

QUTPUT OF
ZERO
CROSSING
PULSE

EXPANDED
ZERO
CROSSING

PERIOD
PULSE

FIRING
PULSE

Fig. 4 Method of control
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Control is effected by varying the number of complete
mains cycles applied to the load in the fixed timing

i
ZERO POWER |
i
'

period T. ,
|
|
Wa' A\ N\
— \VARV AVAAV/
INTERMEDIATE POWER MAXIMUM POWER

INTERNAL RAMP
VOLTAGE REFERENCE

Fig. 5 Method of contro/

SL443A

Rp

INCREASE
> “PowER
Rp

220V% 10
50 Hz

Component values
Rp 8.2kQ 5% 7W
RP  100kQ (Control char

is shown in Fig.7)
Cs 220pF 16V
CT 0.47yF (Ramp period = 20 seconds nominal)
Cp 1.5nF +10%
TRIAC TAG.255 - 400

of linear p

PERCENTAGE POWER

93
PERCENTAGE POTENTIOMETER
TRAVEL

This characteristic applies to a linear potentiometer.
Different control characteristics are easily obtained by
using a non-linear potentiometer and/or offset resistors
in the potentiometer circuit.
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Fig. 6 Cooker hotplate control

Fig. 7 Output power v. potentiometer displacement
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Semiconductors

SL445A

; SL445A

ZERO VOLTAGE SWITCH

The SL445 is a triac controller providing a complete
solution for temperature controlled electric panel
heaters, cookers, film processing baths etc.

Switching occurs at the zero voltage point in order
to minimise radio frequency interference.

The device is suitable for mains -on-line operation
and requires minimal external components.

SPECIAL FEATURES

1. Choice of proportional or on/off temperature control.
2. Controlled switching rate in order to limit ‘lamp
flicker (as per EN50,006). A pulse integration
technique eliminates the problems associated with
electrolytic timing capacitors.

3. Very accurate temperature control is possible since
switching jitter has been eliminated without introducing
hysteresis to the servo amplifier.

4. Symmetrical burst control i.e.no half-wave firing (as
per EN50,006).

5. LED drive circuit which responds directly to the
temperature setting.

6. Over-temperature protection circuit using a'fail-safe’
PTC thermistor and having the option of automatic or
manual reset.

SERVO AMP. INPUT (REF) SERVO AMP. INPUT (SENSOR)

COMMON PROPORTIONAL BAND RESISTOR
AC INPUT TIMING CAPACITOR
Vee TIMING RESISTOR
TRIAC GATE DRIVE ZERO CROSSING DELAY CAPACITOR
INHIBIT OUTPUT

SERVO DUTPUT

STABILISED BRIDGE SUPPLY
POT. EXPANSION INPUR

INHIBIT INPUT POT. EXPANSION QUTPUT

DP16

Fig. 1 Pin connections (top)

7. LED/Buzzer drive circuit controlled by 6 above.

8. High immunity against spurious triac trigger pulses
under noisy mains environment.

9. Spurious triac trigger pulses inhibited at ‘switch-on'.
10. Potentiometer expansion circuit to improve resolu-
tion/reduce component count.

NG RES:
G RessIOR 1.0

TIMING  CAPACITOR 1. A | ceneraron

PROPORTIONAL
BAND RESISTOR

SERVO AMPUIFIER

WPUY (REF)

SERVO AMPLIEIER
NPUT ISENSOR)

NI NPT B

e

semvo ourewr 1 §_<'__—
aurn>

B

miac oare | .
DRWE

ZERO CROSSING
OELAY CAPACITOR

7ERO VOLTAGE
croSSING DETECTOR|

PERIDD PULSE
GEWERATOR

‘1a
L

vee ¢

|
|
I8

aC eyt 2
&
¥
+

common 3 STABILISER

POTENTIOMETER
EXPANSION  CIRCUT

STABILISEO
BRIOGE SUPPLY

POT EXPANSION 3
T

POT_ExPANSION
9
outeut

Fig. 2 SL445 block diagram
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SL445A
CIRCUIT DESCRIPTION

The externally current limited AC supply is applied
to the device and rectification followed by shunt
regulation produces a 14V DC supply.

This is externally smoothed before application to the
8.5V series stabiliser which must be within regulation
or operation of the ‘Low Vcc Inhibit’ circuit will result.
This latter circuit overrides all other circuitry and
prevents unsuitable firing pulses from being supplied
to the triac at ‘switch-on’. The current limited AC
supply also drives the Period Pulse Generator (PPG)
and Zero Voltage Crossing circuits.

The PPG produces a single short duration pulse for
each completed mains cycle and serves two purposes.
Firstly it is used to clock logic information such that
the circuit behaves in a symmetrical manner and only
complete mains cycles are applied to the load. Secondly
the pulse is used to switch timing components in the
ramp generator and this enables long time constants
to be achieved without having to resort to the use of
electrolytic capacitors.

The Zero Voltage Crossing Detector controls a pulse
generator that has a delayed output. This delay is
necessary since with loads that are slightly inductive or
low power resistive, the triac load current may not
reach its required holding level at the zero voltage point.

Both delay and pulse duration are defined by an
external capacitor and this further serves the purpose
of filtering out spikes which occur in the zero crossing
region. Automatic rejection takes place of spikes having
a duration of up to 50 per cent of the normal width of
the triac firing pulse.

The Servo Amplifier has differential inputs and these
are used to sense the output of the bridge containing
the room temperature sensing thermistor. The output
of this amplifier is NOR-gated with the outputs of the
Inhibit Amplifier and the Low Vcc Amplifier.

The output of this gate is accessible such that it may

400

Ritnj-q 3100 °C/W

200

ProT (mW)

50 s 100 125 150
Tams (°C)

Fig. 3 Power dissipation
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be used to control an LED so indicating whether or not
the appliance is consuming electricity .The output from
the NOR gate is also applied to an active spike filter
before application to the S input of the R/S Bistable.
Since this bistable can only be reset once every ramp
generator cycle, it follows that a definite limitation is
imposed on the switching rate of the system and this
enables compliance with the requirements of the
EN50-006 regarding ‘lamp-flicker'.

An externally defined proportion of the ramp
waveform may be applied to the ‘offset’ of the Servo
Amplifier such that the amplifier has an offset which
varies linearly with time. This has the effect — as the
bridge approaches balance — of varying the power
output in proportion to the difference between the set
temperature and the actual temperature i.e. Propor-
tional Control. The advantage of this arrangement is
that the approach of bridge balance is anticipated and
overshoot is avoided.

The potentiometer expansion circuit matches the
characteristics of a typical NTC thermistor to provide
good resolution and linear temperature control over the
normal domestic temperature range.

The Bridge is supplied with a stable 8.5V supply
from the series stabiliser and one ninth of this supply
is used as a reference voltage for the Inhibit Amplifier.
This reference is compared with the voltage appearing
across the PTC thermistor which is used to sense an
overtemperature condition. The output of the Inhibit
Amplifier is used to control the NOR gate which has
already been mentioned and is also made accessible
such that visual or audible warning may be provided.
In addition, a suitable resistor may be connected
between amplifier input and output to provide hysteresis
should this be required. Choice of resistor value will
determine whether the circuit works in an automatic
or manual reset mode.

ABSOLUTE MAXIMUM RATINGS

Pin Max. | Units
1. Applied voltage Va \Y
3. Peak Repetitive Current in
(£12m) 80 mA
3. Non-repetitive peak current
(tp <250uS) +l2sm 200 mA
5. Applied voltage 10 \Y
6. Applied Voltage 10 A
6. Output Current 10 mA
7. Applied Voltage 6 A
7. Output Current 10 mA
8. Applied Voltage 10 \
9. Applied Voltage Vi1 Vv
10. Applied Voltage Vi \
11. Output Current 10 mA
16. Applied Voltage Va v




SL445A

ELECTRICAL CHARACTERISTICS

Operating temperature range —10°C to + 85°C
Storage temperature range —55°C to +126°C
Test conditions (unless otherwise stated):
Tamb = 25°C
All potentials measured with respect to common (pin 2)

Value
Characteristic Min. Typ. Max. Units | Conditions
Shuntregulating voltage Pin 4 147 \4 T+ =20mA average
Max. regulating voitage on Pin 4 at 85°C 16 Vv ls = 20mA average
Supply sensing amplifier — minimum
working voltage Pin 4 12.2 \
Quiescent currentdrain * 8.2 mA Ltless 1,17, ls,
S5AV
Stabilised bridge supply voltage Pin 11
@ 2mA 8.0 8.5 9.0 Vv
Temperature coefficient Pin 11 -1 +1 mV/°C
Triac gate drive Pin 5 See Fig. 7 for
pulse timing
Open circuit OFF voltage 0.1 v
Open circuit ON voltage 8.5 A\
Current drive into short circuit 200 mA
Currentdrive into 2V drain 80 100 mA
Current drive into 4V drain 50 70 mA
Internal drain resistance Pin 5 800 Q
Servo amp. Pins 1 & 16
Input bias current 1 pA
Input working voltage range 0 10 Vv
Servo amp. output voitage drive Pin 7 6.0 6.5 7.0 \
Internal drain resistance Pin 7 10 25 60 kQ
Inhibit amp. input Pin 8
Trip voltage 09 0.95 1.0 v Vi1 =9
Input bias current 1 HA
Input working voltage range 0 10 v
Inhibit amp. output voltage drive Pin 6 5.8 6.4 6.8 v
Internal drain resistance Pin 6 8 12 16 kQ
Inhibit voltage Pin 6 35 \%
Potentiometer expansion circuitinput bias
current Pin10 10 HA See Fig. 8
Potentiometer expansion circuit output
resistance Pin 9 4 6 8 kQ See Fig. 8
Proportional control band (R1s = 220k) 60 100 140 mV Ris =220kQ
Ramp generator period T 40 44 48 s R13 =100k, R14 =
1.0uF, 220VAC
* The supply current is 0.45 x (RMS current fed into Pin 3)
NORMAL OPERATION —T
SAWTOOTH
GENERATOR
! | ]
|
! i : —1
: “_F H ! ASSUMED OUTPUT
| OF SERVO
| | AMPLIFIER
—_ ; o
+ i oN
: H— : i SERVO LED
! i ! L o
i i '
] I |
_W :\/\ :\/\/V\/\_ AC APPLIED
10 LOAD

Fig. 4 Timed on/off control
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PROPORTIONAL SET PROPORTIONAL
BAND TEMPERATURE OFFSET

ROOM
““TEMPERATURE

o}
SAWTOOTH
GENERATOR

Fig. 5 Timed proportional control normal operation
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[ |

| I

| PIN 7
|
' oN

ﬂ TRIAC
I I—,—— oFF

i
PROPORTIONAL BAND : 100%, POWER
|

0¢/» POWER

oN¥

LED
_—] CONNECTED
______________________ OFF TO PIN?

% THE SHORT DURATION INTERRUPTIONS IN LIGHT OUTPUT ARE
NOT REGISTERED BY THE EYE.

Fig. 6 Timed proportional control (expanded)
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* These two components may be omitted if the over-
temperature trip facility is not required. Pin 8 should
then be taken to common ie. Pin 2.

t This component may be omitted if proportional control
is not required.| The circuit will then provide time on/off
control. Pin 15 should be taken to Pin 11.

C May be required to integrate input noise e.g. 47nF.

Fig. 9 Electric panel heater control with room thermostat and
jonal security th

LED INDICATOR

Provides the following facilities

(a) In the case of timed proportional control, the
LED will be lit continuously if any energy is supplied
during the timing cycle, i.e. the LED will only be
extinguished if the room temperature is being main-
tained without panel assistance.

(b) In the case of timed on/off control, the LED will
be lit for the period that energy is being consumed,
i.e. the LED will flash on and off as the room temperature
varies about the set point.

(c) Room temperature may be ascertained by observ-
ing LED action whilst adjusting the temperature setting
i.e. the LED is a substitute for the sound produced by
electromechanical thermostats.

The LED facility may be added as shown in Fig. 10.

R

|50 g = ey e s e e o e

Fig. 10a Simple indicator Fig. 10b Flicker-free indicator

It is desirable to minimise LED drive current since
this has a significant effect on the power rating of the
mains dropping resistor Ro. If the LED is for facility
‘a’ or 'b’, a high intensity, wide viewing angle LED will
be required and a current of 5mA nominal is suggested
i.e. RL =1kQ (Viepo =1.5V).

If the LED is only intended for facility ‘c’, a small,
narrow viewing angle LED may be used and a current
of 0.6mA nominal is sufficient i.e. RL = 10kQ (Vieo =
1.5V).

A small amount of positive feedback may be applied
to the servo amplifier by inclusion of resistor Rf
(Fig. 106). This can ensure flicker free operation of the
LED by increasing the immunity of the amplifier to
noise etc. on its input connections. However, the level
of feedback should be minimised since temperature
regulation will necessarily be impaired. A typical value
for Rf would be 4.7 MQ and this results in a hysteresis
of 13mV (0.13°C) if the bridge components are as
given below.

SECURITY (OVERTEMPERATURE
TRIP) INDICATION

Indication may be provided by LED or buzzer as
shown in Fig. 11.

Fig. 11a LED (l.ep = 5mA, Vi = 1.5V, R, = 1kQ);
lueo = 0.6mA, Vi = 1.8V, R, = 10kQ)

Fig. 11b Buzzer (6V, 6mA)

Fig. 10 LED indicator connections
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Fig. 11 Security indicator circuits -



SECURITY (OVERTEMPERATURE
TRIP) RESET

Hysteresis may be externally applied to the Inhibit
Amplifier such that re-entry of the control circuit takes
place automatically i.e. when the panel temperature
falls to a certain level below the trip point. Alternatively,
it may be arranged that the trip circuit—when activated —
can only be reset by manual intervention e.g. momen-
tarily interrupting the mains supply. It is desirable to
introduce some hysteresis to the system when using a
buzzer, in order to ensure positive on/off operation.
When the manual reset mode of operation is adopted,
an additional capacitor is required to eliminate the
possibility of a spurious spike tripping the circuit.

Rx = 120k reset occurs 1°C below the trip point.

Rx = 56k reset occurs 2°C below the trip point.

(Above assumes that the PTC thermistor has a +15%/°C
coefficient in the region of the trip temperature e.g. the
ITT positte range.)

Fig. 12 Automatic reset

Fig. 13 Manual reset

COMPONENT VALUES
Room Temperature Sensing (Rs, TH1, Rv)

Rv = 22k or 25k linear control potentiometer.
Rr =18k +2%

THI = NTC thermistor, e.g. ITT type KQ223Y,
R2s = 22k +10%, B =4300 £5%

Using these components, substantially linear temper-
ature control is obtained over the range 5°C to 35°C.
This range is covered by 69% of the potentiometer track
when the 1.C’s expansion circuit is used as shown in
figure |. If the LED facility is used, calibration can be
both accurate and rapid.

SL445A
Controlled Switching rate (R, Cr)

The period of the ramp generator is dictated by the
requirements of Cenelec EN50.006 concerning lamp
flicker. The load can only be switched into circuit
at the start of a ramp cycle i.e. if power is interrupted
to the load at any point in the cycle, subsequent
demands for power can only be met at the start of the
next cycle.

The pulse integration technique employed in the
ramp generator accounts for the mains voltage term
in the formula:

Period of ramp = 0.2 X Vems x Crseconds +10%

This assumes Rt = 100k. Cr is in pF, and Vams is in
volts, e.g. a 1.0pF capacitor will provide a ramp period
of 44 sec if the circuit is used with a 220V AC supply.

The capacitor should be of polyester or similar
construction. Because of leakage and other considera-
tions, electrolytic capacitors are not suitable.

Proportional Control {Res)

Resistance Ree controls the proportion of the ramp
waveform which is applied internally to the offset
facility of the servo amplifier. Res therefore, controls the
width of the proportional control band.

If Res = 220Kk, the peak offset will be 100mV which is
equivalent to a proportional control band of 1°C if the
above bridge component values are used.

If Res =100k, PB =2.2°C
=390k, PB =0.55°Cetc.

Overtemperature Control (Security)
(Rs. TH2)

Rs =156k
Trip

Temperature
Min. Max.

TH2 =TT POSITTE PTC thermistor
type YC0O80TB 82°C 90°C

= |TT POSITTE PTC thermistor
type YCO90TB 92°C 100°C

=TT POSITTE PTC thermistor
type YC100TB 102°C 110°C

Thermistors of alternative manufacture may be used
although the value of Rs may then differ. Tripping takes
place if the resistance of TH2 is greater than Rs = 8.

The value of Rs should be kept high to minimise power
loss in Ro.

Triac and Co

Generally, the maximum gate firing voltage (Ver) of a
triac is 2.0V and the output stage of the IC has been
designed to deliver a minimum of 80mA into such a
load. The nominal current is 100mA and the triac is
supplied with positive gate current. A wide range of
suitable, low price triacs are available from several
manufacturers. In order to minimise RFI, a triac should
be chosen which has a low latching current IL. The
triac cannot latch until the supply voltage Vi >
(VT + IL X Ri) where
V1 = on-state voltage of the device
RL = resistance of the triac load

Therefore the triac requires a gate current

Vo x 108

— us
Vems X /2 X 2nf
after the zero crossing point in the supply cycle where
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‘. 2 0
1 SERVO AMPLIFIER INPUT (REF)
2 COMMON (~VE)
3 AC INPUT
‘ SUPPLY (+VE)
5 TRIAC GATE DRIVE
] INHIBIT OUTPUT
7 LED ORIVE /SERVO AMPLIFIER OUTPUT
[ INHIBIT INPUT — -
9 POTENTIOMETER TRANSLATION OUTPUT
10 [ POTENTIOMETER TRANSLATION INPUT
" STABILISED BRIOGE SUPPLY
12| ZERO CROSSING DELAY CAPACITOR
13| TIMING RESISTOR
% | TIMING CAPACITOR : BT CIRCUIT
15 | PROPORTIONAL BAND RESISTOR
16 | SERVO AMPLIFIER INPUT [ SENSOR)
Fig. 15 €
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f =the supply frequency.

e.g.fora380V +10%, 50HZ supply, 1kW load
MAX. V1 of triac = 1.2V (@ IL)
MAX. ILof triac =50mA

3802
=144,
108 44.4Q
RLMAX =144.4 + 5% =152Q
Vi=IL X Rt +Vr =0.05 x 152 + 1.2 =8.8V Max

wegetRL =

The trailing edge of the firing pulse (Tf) must occur
not sooner than

VL x 106

————————— s after the zero crossin
VRmMs X /2 % 2nf " i 9

point.

8.8 x 108
Tf MIN. =
09x380xv/2Zx2x nmx50
=57.91 us =24 x Co

CoMIN. ==57.91 =241nF
Cp =2.7nF +10%

The same triac could of course be used to control a
higher power load. The load resistance and hence
required Vi would fall, but for convenience the value of
Cpo need not be altered. Similarly, if the above calcula-
tions are repeated for a 220V supply, it will be estab-
lished that Co must exceed 1.77 nF and a value of
2.7 nF is again suitable. It may be convenient to use
the same triac and value of Co for 220, 240 and 380V
applications. However, Co should be kept as low as
possible if power dissipation in the dropper resistor is
to be minimised.

MAINS DROPPING RESISTOR (Ro)
Table | indicates the value of resistor Ro as a function

of mains supply voltage, facilities provided etc. It will
be apparent that it is desirable when dealing with a

380V supply to reduce power dissipation in the dropper
resistor by introducing a series diode.

N 4000
R SERIES

NW PIN 3

Rz

Fig. 14 Mains supply input circuit

220/
110V | 240V | 380V
Rz £10% 39k [ 82k [ 82k
Power dissipation in Rz (max) | 0.3W [0.4W 1w
Minimum value Co 2.4 nF[1.9 nF[1.3 nF

Table 2 Max. value of Rz for various supply voltages

The diode bypass resistor Rz (see Table 2) is
necessary to provide proper operation of the zero
voltage crossing circuit. The values for Ro given in the
table may be reduced for rationalization purposes if
required (e.g. common value for 220/240V supplies) or
where additional external circuitry is fed by the 8.3V or
14V supplies. This may necessitate an appropriate
increase in the value of the smoothing capacitor Cs.
Furthermore, consideration should be given to the
possible increase in chip power dissipation particularly
if the external load is dynamic.

SMOOTHING CAPACITOR (Cs)

A 220uF 16V Capacitor should be used except when
dealing with the higher current applications i.e. 5mA
LED, 6mA buzzer etc. Cs should then be increased to
330uF. The ripple voltage should be kept below 1V
peak — to — peak.

Facilities used
Over Nominal Maxi Maxi inal N
Room Servo | temperature | Servo Security Ro value | Ro power R power | o5 er supply co
temperature LED trip LED buzzer s dissipation g
control | O.5mA | (sscurity) | SmA | (6v.6ma) | (TS%) | dissination | (EBCUCL |vohege £10%
[ J 3.3k 4.7W 2.3W 110V 4.7nF
® 7.5k 8.2w 4.1W 220V
[ J 8.2k 8.9wW 4.4W 240V 2.7nF
[ ] 12k 15.3W 7.6W 380V
® @ 3.0k “5.IW 2.5W 110V 4.7nF
[ ] o 6.8k 9.1W 4.5W 220V
[ ] o 7.5k 9.8W 4.9W 240V 2.7nF
[ ] [ ] 12k 156.3W 7.6W 380V
® ® 3.0k 5.1TW 2. 110V 4.7nF
[ ] [ 6.8k 9.1W 4.5W 220V
[ ] [ ] 7.5k 9.8W 4.9W 240V 2.7nF
[ ) [ ] 12k 15.3W 7.6W 380V
o [ ] [] 3.0k 5.1W 2.5W 110V 4.7nF
® o [ ] 6.8k 9.1W 4.5W 220V
[ ] ® ® 7.5k 9.8W 4.9W 240V 2.7nF
[ ] [ ] [ ] 12k 16.3wW 7.6W 380V
K 2 [ 2.2k ~7.0W 3.5W 110V 4.7nF
[ ] [ ] 5.1k 121W 6.0W 220V
[ J [ ] 6.2k 11.8W 5.9w 240V 2.7nF
[ ] 9.1k 20.2w 10.1W 380V
[3 [ [ [ — 22k 7.0W 3.5W 110V 4.7nF
(] [ ] [ ] [ ) 4.7k 13.1W 6.5W 220V
o [ ] [ ] [ ] 5.1k 14.4W 7.2W 240V 2.7nF
[ ] [ ] [ J [ J 8.2k 22.4W 11.2w 380v

n
H

Table 1 Value of Rp (mains dropping resistor)
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ZERO VOLTAGE SWITCH

Intended for use in ON/OFF control of triacs, the
SL446A incorporates zero voltage point triggering in
order to minimise radio frequency interference. Main
application areas are in switching resistive loads and
replacing mechanical thermostats in, for example,
central heating systems, washing machine heaters,
water heaters and smoothing irons.

The SL446A is suitable for mains on-line operation
and requires minimal external components.

FUNCTIONS

1. Balanced zero voltage point crossing detector,
spike filter and pulse generator for reliable triggering of
the triac.

2. A period pulse generator and bistable which are
arranged to provide symmetrical burst control and
eliminate half-wave firing (EN50,006/B8S5406, 1976).
3. A high input impedance differential amplifier to
form part of a servo system. An internally defined

8| SERVO AMPLIFIER +VE I/P
{1 SERVD AMPLIFIER — VE (/P
POSITIVE LINE (Vee) (33 6{] PULSE DELAY CAPACITOR

TRIAC GATE DRIVE [} 4 5[] REGULATED OUTPUT

DrP8

Fig. 1 Pin connections

5. A supply voltage sensing circuit which inhibits
firing pulses when the supply is inadequate to
guarantee proper circuit operation. This effectively
prevents firing pulses from being applied to the
triac which are incapable of causing complete bulk
conduction (possible failure mechanism at switch-on).

level of hysteresis is incorporated in the amplifier APPLICATIONS
which can limit the rate of correction of the loop to
meet the requirements of EN50,006/BS5406—1976, Bl Pan Temperature Control
regarding flicker. ) B Water Heaters
4. Internal rectification and regulation of current Refri t
limited AC supply provides power for the IC and a u etrigerators
suitable supply for the resistance bridge. B Panel Heaters
T  Tmemes T T T T TTTTTTTTTT 1
SERVO AMPLIFIER : 4|-;7 :
SE,WSVE“::.;LF‘.ER . INHIBIT  CIRCUIT i
1 PR {
|
REGULATED OUTPUT 5 ¢——-on-sv ] Q |
| < |
TRIAC  GATE ‘l 1 |
DRIVE |
[ PERIOD PULSE
| |
! ] I
PULSE DELAY sl SPIKE |
CAPACITOR FILTER CROSSING DETECTOR '
1
| |
‘ DELAYED PULSE I
| GENERATOR |
| |
AIC INPUT # l
|
COMMON -VE :
POSITIVE LINE I
tvee) |
]

Fig. 2 SL446A block diagram 5 5
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)
Tams = 25°C,
All voitages measured with respect to common (pin 1)

Value
Characteristic Min. Typ. Max. Units Conditions
Shunt regulating voltage pin 3 14.7 v I3 = 16mA
Shunt regulating voltage pin 3 16 \ I3 = 16mA,
Tamh = +75°C
Supply voltage trip level pin 3 12.2 Vv
*Supply current (less la AV,l5) 7 mA
Regulated voltage pin 5 8.0 8.5 9.0 |V
Regulated voltage temperature coefficient
pin 5 —1 +1 mV/°C
Triac gate drive pin 4
Open circuit ON voltage 8.5 \
Open circuit OFF voltage 01|V
Qutput current into 2V drain 80 100 mA
Output current into 4V drain 50 70 mA
Output current into short circuit 200 mA
Internal drain resistance 800 Q
Servo Ampilifier input bias current 2 HA
Servo Amplifier hysteresis 20 25 35 mV
Servo Amplifier input offset voltage -—15 0 +15 mvV
Servo Amplifier input working voltage range 0 10 Vv
Pin 6 output impedance R6 215 27 325 kQ
Maximum ripple voltage on supply pin 3 1 Vp-p
* The supply current is 0.45 x (RMS current fed into Pin 2)
Triac Firing Pulse
o Pulse width =0.69 R6 Co ps typical
tr Pulse finish =1.09 R6 Co ps minimum after zero voltage point. (R6 in kQ Cp in NF — See Fig.6.)

to Nominal (Co = 2.7nF) = 50ps
tt Minimum (Co = 2.7nF) = 63ps

Y
PN —~—
4[\ /\ AC MAINS
) \{\/ WAVEFORM
h
1
1

OUTPUT OF
PERIOD
PULSE

GENERATOR

1

1

1 — ouTPUT OF
1 ZERO

I CROSSING
L PULSE

GENERATOR

Y EXPANDED

EXPANOED
ZERO
CROSSING

Ny

5

PERIOD
PULSE

FIRING
PULSE

tp-0-4iRC ok
—— .'.\—'_a
ty=1-09RC t:108RC

R=Pin§ OUTPUT C+CD CAPACITOR
mrs&‘w:n CONNECTED TO PIN &

56 Fig. 4 Pulse timing




CIRCUIT DESCRIPTION

The externally current limited AC supply is applied
to the device, and rectification followed by shunt
regulation provides a 14V DC supply. This is externally
smoothed before application to the 8.5V series stabiliser
which feeds the resistance bridge. The stabiliser must
be within regulation, or operation of the ‘Low Vcc
Inhibit' circuit will result. This circuit overrides all
other circuitry and prevents unsuitable firing pulses
from being supplied to the triac at ‘switch-on’. The
current limited AC supply also drives the Period Pulse
Generator (PPG) and zero voltage crossing circuits.

The PPG produces a single short duration pulse for
each completed mains cycle. The pulse train is used to
clock logic information such that the circuit behaves
in a symmetrical manner and only complete mains
cycles are applied to the load.

The zero voltage crossing detector controls a pulse
generator that has a delayed output. The delay is

SL446A

necessary since, with loads that are slightly inductive
or low power resistive, the triac load current may not
reach its required holding level at zero voltage point.

Both delay and pulse duration are defined by an
external capacitor and this further serves the purpose of
filtering out spikes which occur in the zero crossing
region. Automatic rejection takes place of spikes
having a duration of up to 50 per cent of the normal
width of the triac firing pulse.

The servo amplifier has differential inputs and these
are used to sense the output of the bridge. An internally
defined level of hysteresis is incorporated in the
amplifier; this can limit the rate of correction of the
servo loop in order to meet the requirements of
EN50,006/BS5406—1976. The output of the amplifier
controls the logic circuitry and the triac is triggered on
at the appropriate point in the mains cycle if pin 8 is
more positive than pin 7.

150

Pror (mWl

Reny-a = 200 *C/W

00 150
Tamp (°C)

Fig. 3 Power dissipation

ABSOLUTE MAXIMUM RATINGS

Voltages
Voltage on pins 7, 8
Voltage on pin 4
Currents
Supply current (pin 2) :
Peak value +l2m
Non-repetitive peak current ( tp <250ps) Flasm
QOutput current (pin 5) Is
Output current (pin 4), average value ls (AV)
Temperatures
Operating ambient temperature ~ Tams
Storage temperature TstG
Power Dissipation See Fig. 3

Vi—1;Ve—1
Va—1

Vs (14V)
10V

50mA
200mA
10mA
10mA

—10to 75°C
—55t0 +125°C
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SL446A

DESIGN EXAMPLE
(See application circuit Fig.5)

™ LoaD

L o
SL4GEA 220V £ 10,

n ~ 50 Hy
LIy N MAINS SUPPLY
i

Ur

Components are to be standardised so that heating
elements in the range 400 to 1200W may be used. The
circuit is to provide linear temperature control over the
domestic temperature range of +5°C to +35°C.

Fig. 5 Space heater application of the SL446A
Triac selection

VZams 2202
P 120

The minimum load resistance is

40.33Q.
Assuming a manufacturing tolerance of +5% in the
load resistance, the maximum load current is

220 x 1.1

-
o

30335095 ~ O32ARMS
The peak repetitive mains voltage is 220 x 2 X 1.1 =
2V Max.

A suitable triac is the TAG 245-400. This is an
isolated triac with ratings of 400V and 6.5A RMS at a
case temperature of +70°C. The device is suitable for
positive gate pulse operation and requires an let of
50mA at a Ver of 2.5V for reliable triggering. These
triggering requirements are easily met since the SL446A
delivers more than 50mA into a 4V drain. The trigger
pulse width should be > 20 ps (see below).

Capacitor Cp

This capacitor defines both the delay and width of
the triac firing pulse. The triac can not latch until the
mains voltage exceeds the sum of the triac on-state
voltage Vr and VH which is the voltage dropped across
the load resistance by the triac holding current |n.
(Vr = 2.0, In = 50mA for the TAG 245). The maximum
load resistance corresponds to the 400W element.

vz 2202
P

Maximum load resistance — 121 x 1.05 = 127Q
VH + Vr =6.35 + 2 =8.35V =V, i.e,, triac latching
can occur at the 8.35V point in the supply cycle.

It is necessary, therefore, to ensure that the firing
pulse does not finish before this point in the supply
cycle.

Vo
VM X V2 x 2nf

(Vm is the minimum RMS mains voltage, f is the supply
frequency.)
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Using tr >

b= 8.35
220X 09X v/2X 2 X nx 50

tt =95us

Using t Min. =1.09 x Co X R6 Min. (R6 Min =
21.5kQ)

95
G o<z
Co > 4.05nF

Specify Co = 4.7nF +10% (Preferred value)

Using an ITT type KQ223Y thermistor in a bridge
comprising Re = 18kQ +2% and Rp = 22kQ +20%
linear potentiometer, substantially linear temperature
control is obtained over the domestic temperature
range +-5°C to+35°C. The output from the bridge is
approximately 100mV/°C and since the SL446A has a
hysteresis of 25mV in the servo amplifier, the hysteresis
of the thermostat is typically 0.25°C. The maximum
bridge supply current occurs when Vs equals 9.0V;
the thermistor is at the maximum temperature and the
potentiometer resistance is at minimum.

The characteristics of the thermistor are :
Ras = 22K +10%
[ = 4300 +5%

B B

Using R =Rm2 X e (T‘ T’) and inserting R2s —
—10% and B = + 5% it is found that the resistance of
the thermistor at 35°C (308°K) is 12.1k minimum.

_ 9 4 9

T 22x08 18 x 0.98 + 12.1

0.814mA Max.

Is mA =

Average gate drive current I (AV)

The maximum drive current is 200mA into a short
circuit and this occurs for a period 2 X tp every mains
cycle. It is acceptable to use the nominal value of R6 in
the formula :
ls (AV) =2 X tp X f X 200mA andt, —0.69 CoR6

=2X (0.69%x 4.7x 109 % 27 x 103) 50 x
200 mA
= 1.75mA
If Co has a +10% tolerance.
la (AV) =1.75 X 1.1 =1.925mA Max.

Mains dropping resistor Rp
The total supply current of the circuit is 7.0mA + s+ la
(AV) =7 4 0.814 + 1.925 ==9.74mA Max.

peak mains voltage — V3 Max.

Using Ro = X Taav
Ro — 220.09X V3 —16, 0\

n X 9.74

Ro = 8.63 kQ Max.
Specify Ro = 8.2 kQ +5% (Preferred Value)

. . V2gms Max.
The power dissipated by Ro is < “Ro Min._

(220 x 1.1)2
82 x 095 x 103
Maximum power dissipated by Ro is 7.6 W.

<



1N 4000
SERIES

Ro
~ *——:——Iﬁ—* PIN

Rz

Fig. 6 Mains supply input circuit

The power dissipated by Ro is approximately halved
if a series diode is used. However, the diode must be
shunted with a bypass resistor for proper operation of
the zero voltage crossing detector circuit. Suggested
values for the by-pass resistor are 39kQ for 110, 220
and 240V applications and 82kQ for 380V operation.
The diode should be rated to withstand the peak mains
voltage. In the design example, the peak mains voltage
is 220 X 1.1 X 2 = 342V and a 400V device is
suggested.

Supply smoothing capacitor Cs

3x9.74x 103

soxa M

UsingC;lf X %X I3av =
C > 146 pF.

Specify 220 pF —25%, +100%.

SL446A

OPERATING NOTES

If any of the bridge components are distant from the
IC additional spike filtering may be found necessary.
An effective method is given below :

ki
1

Fig. 7

If the mains dropping resistor is mounted on the main
printed circuit board, board capacitance can couple
spikes directly to the circuitry. It is good practice,
therefore, to place a guard ring around the circuitry and
take this to the common line (neutral, pin 1).
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—

FUNCTION

e, wN—

COMMON ( - VE )

A C INPUT

POSITIVE LINE

TRIAC GATE DRIVE
REGULATED QUTPUT
PULSE DELAY CAPACITOR
SERVO AMP -VE INPUT
SERVO AMP + VE INPUT

60

Fig. 8 C
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SL521A/B/C

@PI.ESSEY

Semiconductors

SL521A,B&C

WIDEBAND LOG AMPLIFIER

The SL521A, B and C are bipolar monolithic integrated

circuit wideband amplifiers, intended primarily for use in aureur
|

successive detection logarithmic IF strips, operating at
centre frequencies between 10MHz and 100MHz. The
devices provide amplification, limiting and rectification, are
suitable for direct coupling and incorporate supply line INPUT— (o6
decoupling. The mid-band voltage gain of the SL521 is

SLSN 20| —+VE SUPPLY

typically 12dB (4 times). The SL521A, B and C differ vl | we supry
mainly in the tolerance of voltage gain and upper cut-off OETECIEC
frequency. CcMms
Fig. 1 Pin connections
FEATURES ABSOLUTE MAXIMUM RATINGS
i ) (Non-simultaneous)
B Well-defined Gain
M 4dB Noise Figure Storage temperature range —55°C to +175°C
B High I/P Impedance Chip operating temperature +175°C
B Low O/P Impedance Chip-to-ambient thermal resistance 250°C/W
B 165MHz Bandwidth Chip-to-case thermal resistance 80°C/W
: . Maximum instantaneous voltage at
B On-Chip Supply Decoupling video output 2V
B Low External Component Count Supply voltage +9Vv

APPLICATIONS

M Logarithmic IF strips with Gains up to 108 dB
and Linearity Better Than 1 dB. 200

B0

802, 60

EARTH

SUPPLY ]
4 DETECTED — 0
ouTPUT @ T 'ZS:C T=-55°C
==500p hd w
z 120
TRL TRS 2 i N
100 1= 125% \
00 8 \
o
RF £ \
ouTRUT S 80
> \
60
330 330 40
outPLT

CASE

10 30 50 100
FREQUENCY (MHz}

Fig. 2 SL521 Circuit diagram Fig. 3 Voltage gain v. frequency

200
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SL521A/B/C
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Temperature =+22°Cc £ 2°C
Supply voltage =+6V

DC connection between input and bias pins.

L Value
Characteristic Circuit Units Conditions
Min. Typ. Max.
Voltage gain, f = 30MHz A 11.6 125 dB
B 1.3 12.7 dB
c 1.0 13.0 | dB{ |10 ohms source, 8pF load
Voltage gain, f = 60MHz A 11.3 12.7 dB
B 11.0 13.0 dB
C 10.7 13.3 dB
Upper cut-off frequency (Fig. 3} A 150 170 MHz
B 140 170 MHz}(10 ohms source, 8pF load
Cc 130 170 MHz
Lower cut-off frequency (Fig. 3) ABC 5 7 MHz |10 ohms source, 8pF load
Propagation delay ABC 2 ns
Maximum rectified video output A 1.00 1.10 mA
current {Fig. 4 and 5) B 0.95 1.1 mA ;| f = 60MHz, 0.5V rms input
C 0.90 1.20 mA
Variation of gain with supply voltage ABC 0.7 db/V
Variation of maximum rectified ABC 25 %IV
output current with supply voltage
Maximum input signal before overload ABC | 1.8 1.9 V rms | See note below
Noise figure (Fig. 6) 4 5.25 dB |f=60MHz, Rs = 450 ohms
Supply current A 125 15.0 18.0 mA
B 125 15.0 18.0 | 'mA
Cc 115 15.0 19.0 mA
Maxiumum RF output voltage 1.2 Vp-p

Note: Overload occurs when the input signal reaches a level sufficient to forward bias the base-collector junction to TR1 on peaks.

]
|

//'

30 M [+

60 MMz 1]

100 MK, T

RECNFIED OUTPUT (mA)

64

00z 005 o1 02 [ o 20
INPUT SIGNAL (Vrms)

Fig. 4 Rectified output current v. input signal




30 MH |

60MH 1

—

s

"1 B— 10 MH 2

RECTIFIED OUTPUT (mA)

INPUT 2 05V RMS

prry 100

[ 50
AMBIENT TEMPERATURE {°C)

Fig. 5 Maximum rectified output current v. temperature

OPERATING NOTES

The amplifiers are intended for use directly coupled, as
shown in Fig. 8.

The seventh stage in an untuned cascade will be giving
virtually full output on noise.

Noise may be reduced by inserting a single tuned circuit
in the chain. As there is a large mismatch between stages a
simple shunt or series circuit cannot be used. The choice of
network is also controlied by the need to avoid distorting
the logarithmic law; the network must give unity voltage
transfer at resonance. A suitable network is shown in Fig. 9.
The value of C1 must be chosen so that at resonance its
admittance equals the total loss conductance across the
tuned circuit. Resistor R1 may be introduced to improve
the symmetry of filter response, providing other values are
adjusted for unity gain at resonance.

A simple capacitor may not be suitable for decoupling
the output line if many stages and fast rises times are
required. Alternative arrangements may be derived, based
on the parasitic parameters given.

Values of positive supply line decoupling capacitor
required for untuned cascades are given below. Smaller
values can be used in high frequency tuned cascades.

Number of stages

6 or more 5 4 3

|Minimumcapacitanoe 30nF 10nF | 3nF | 1nF

The amplifiers have been provided with two earth leads
to avoid the introduction of common earth lead inductance
between input and output circuits. The equipment designer
should take care to avoid the subsequent introduction of
such inductance.

SL521A/B/C

The 500pF supply decoupling capacitor has a resistance
of, typically, 10 ohms. It is a junction type having a low
breakdown voltage and consequently the positive supply
current will increase rapidly if the supply voltage exceeds
7.5V (see ABSOLUTE MAXIMUM RATINGS).

50 T ﬂ
5
g 1
& 0 —
x |
2
= 35
w t - 60MHz
° Rs= 450n
%30
25
-60 -40 -20 o 20 &0 50 BO 100 120 140
TEMPERATURE (°C)
Fig. 6 Typical noise figure v. temperature
Tl
. [ 0-2mmho
In over the frequency range /_,_.—-,_——
= l |1
g’ i ]
z 1:-559C —
S | —
; Te250c
o . T2-125°C T
.

FREQUENCY (MHz)

Fig. 7 Input admittance with open-circuit output

- ' -L BV
SUPPLY
;; DECOUPLING

De
CONNECTION
N

- ourPuT

ouTPUT
DECOUPLING

Fig. 8 Direct coupled amplifiers

FROM nth 10 {n + 1)th STAGE

(B1AS AND INPUT
STacE PINS LINKED)
Rl
—— D.C. BLOCKING

-[ j—cAPAcnon

-
==2

Fig. 9 Suitable interstage tuned circuit
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SL521A/B/C
Parasitic Feedback Parameters (Approximate)

The quotation of these parameters does not indicate that
elaborate decoupling arrangements are required; the
amplifier has been designed specifically to avoid this
requirement. The parameters have been given so that the
necessity or otherwise of further decoupling, may become a
matter of calculation rather than guess-work.

~ .
la _ RF current component from pin 4 _
Ve Voltage at pin 6 20 mmhos
(This figure allows for detector being forward biased by

noise signals)

Ve _ Effective voltage induced at pin 6

Vo Voltage at pin 4 =0.003

), _ Current from pin 2 _ _
Vs Voltageatpinb 6mmhos {f = 10MHz)

V, Voltage at pin 2
Voltage at pin 2

(pin 6 joined to pin 7 and

fed from 300 ohms source)

[is]a - Voltage induced at pin 6 _ 3 (¢ _ 10mHz)

[V_§ _ Voltage induced atpin 6 _ ) o, (¢ _ 10MHz)
V2Jb Voltage at pin 2

Voltage at pin 2
{pin 7 decoupled)

l2 [ Vel [Ve
Ve | V2] a|V2 | b decrease with frequency above 10MHz
at 6 dB/octave.
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i) PLESSEY

Semiconductors

SL523B/SL523C/SL523H

SL523 BC&H

DUAL WIDEBAND LOG AMPLIFIER

The SL523B and C are wideband amplifiers for use in
successive detection logarithmic |F strips operating at
centre frequencies between 10 and 100MHz. They are
pin-compatible with the SL521 series of logarithmic
amplifiers and comprise two amplifiers, internally
connected in cascade. Small signal voltage gain is
24dB and an internal detector with an accurate
logarithmic characteristic over a 20dB range produces
a maximum output of 2.1mA. A strip of SL523s can be
directly coupled and decoupling is provided on each
amplifier. RF limiting occurs at an input voltage of
25mV RMS but the device will withstand input
voltages up to 1.8V RMS without damage.

The SL523H is supplied in matched sets of eight devices.
The gain at 60MHz of the devices in the set is matched to
0.75dB. In all other respects the device is identical to an
SL523B. This selection enables very precise log strips to
be produced.

FEATURES

B Small Size/Weight
B Lower Power Consumption
B Readily Cascadable

M Accurate Logarithmic Detector
Characteristic

EARTH
|

BIAS EARTH

O - —+VE suPPLY

/
INPUT EARTH RE OUTPUT

VIDEO OUTPUT

cms8

Fig. 1 Pin connections (view from beneath)

QUICK REFERENCE DATA ABSOLUTE MAXIMUM RATINGS
B Small Signal Voltage Gain 24dB (Non simultaneous)
Storage temperature range —55°C to + 175°C
n Det.ecto.r Output Current 21mA Operating temperature range —55°C to +125°C
W Noise Figure 4dB Maximum instantaneous voltage at video output
B Frequency Range 10 — 100MHz Supply volt +12V
B Supply Voltage +6V upply voltage +9V
W Supply Current 30mA
150 2 4vE
SUPPLY
2 50 _o‘ VIDEO
OUTPUT
100
7
BIAS 18p 25
IN::' 5 — %W';E\l'
100 300 | |32k | (400
2k 250
==350p == 5000
'E"A;",'s —Oeanm
& EARTH

Fig. 2 Circuit diagram (one amplifier)
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SL523B/SL523C/SL523H

ELECTRICAL CHARACTERISTICS

Ambient temperature 22°C +2°C
Supply voltage +6V
DC connection between pins 6 and 7

Test conditions (unless otherwise stated):

Source impedance 10 Q
Load impedance 8pF
Frequency 60MHz

Characteristi T Value i iti
c ype Min Typ. Max Units Conditions
Small signal voltage gain |BH 226 24 25.4 dB
c 22 24 26 4B || Frea.  30MHz
Small signal voltage gain BH 22 24 26 dB 1
c 214 | 24 266 | dB | Frea. 60MHz
Gain variation (set of 8) H 0.5 0.75 dB Freq. = 60MHz
Upper cut off frequency BC&H| 120 150 MHz
Lower cut-off frequency BC&H 10 15 MHz
Propagation delay BC&H 4 ns
Maximum rectified video
output current BH 1.9 21 23 mA
c 18 21 24 mA 1] VinOBVRMS
Maximum input signal
before overload BC&H| 18 1.9 VRMS
Noise figure 4 5.25 dB Source impedance
450 Q
Supply current BH 25 30 36 mA
o 23 30 38 mA
Maximum RF output
voltage BC &H 1.2 Vp-p
24 2% AN
22 // :.‘;“ 22
20 z %
z 1
e S 4 !
E e 30 MK g " t
:E:' 1 /, 60 MHz § "
3 /. 2
o 1 3 10 30 100 200
9y FREQUENCY MMz
« ig. 4 Voltage gain v. frequency
06 A
o4 4
02
o
10 100 000
Vin mVrms

Fig. 3 Rectified output current v. input signal

OPERATING NOTES

The amplifier is designed to be directly coupled (see
Fig. 5)

The fourth stage in an untuned cascade will give full
output on the broad band noise generated by the first
stage.

Noise may be reduced by inserting a single tuned
circuitin the chain. As there is a large mismatch between
stages a simple shunt or series circuit cannot be used.
The network chosen must give unity voltage gain at
resonance to avoid distorting the log law. The typical
value for input impedance is 500 ohms in parallel with
5pF and the output impedance is typically 30 ohms.

Although a 1nF supply line decoupling capacitor is
included in the can an extra capacitor is required when
the amplifiers are cascaded. Minimum values for this
capacitor are: 2 stages — 3nF, 3 or more stages — 30nF.

In cascades of 3 or more stages care must be taken to
avoid oscillations caused either by inductance common
to the input and output earths of the strip or by feedback

68

10 to 100MHz

Frequency range:

Log.range: 45dB
RF small signal gain: 48dB
Video output: 2Vpeak

Fig. 5 Simple log.IF strip

along the common video line. The use of a continuous
earth plane will avoid earth inductance problems and a
common base amplifier in the video line isolating the
first two stages as shown in Fig.6 will eliminate feed-
back on the video line.




SL523B/S1523C/SL523H

——0 EARTH

RF INPUT

1 +ov

A
Frequency range: 10 to 90MHz
Log.range: 80dB
RF small signal gain: 72dB
Video output: 8mA peak
Log.accuracy : 0.5d8B (Typ.)

}———o0 RF ouTPUT

VIDEO OUTPUT

Fig. 6 Wide dynamic range log.IF strip

TYPICAL PERFORMANCE

Unselected SL523B devices were tested in a wide-

band logarithmic amplifier, described in RSRE Memo.
No.3027 and shown in Fig. 7.
The amplifier consists of six logarithmic stages and two
‘lift’ stages, giving an overall dynamic range of greater
than 80dB. The response and error curves were plotted
on an RHG Log Test Set and bandwidth measurements
were made with a Telonic Sweeper and Tektronix
oscilloscope.

Fig. 8 shows the dynamic range error curve and
frequency response obtained. The stage gains of the
SL623 devices used were as shown in Table 1.

Max.
Stages | fo (MHz) | Gain (dB)|Deviation
(dB)
1 60 24123
2 60 24.089
3 60 23888 | 0235
Lift 60 24.086

Table 1 Stage gains of SL523 used in performance tests

The input v. output characteristic (Fig. 8a) is cali-
brated at 10dB/cm in the X axis and 1V/cm in the Y

axis. 80dB of dynamic range was attained.

The error characteristic (Fig. 8b) is calibrated at
10dB/cm in the X axis and 1dB/cm in the Y axis; this
shows the error between the log. input v. output
characteristic and a mean straight line and shows that a
dynamic range of 80dB was obtained with an accuracy
of +0.5dB.

As a comparison, the log amplifier of Fig. 7 was con-
structed with randomly selected SL521Bs (two
SL521Bs replacing each SL523B). Again, a dynamic
response of 80dB was obtained (Fig. 9a) with an
accuracy of +0.76dB (Fig. 9b).

Bandwidth curves are shown in Figs. 8c and 9c,
where the amplitude scale is 2dB/cm, with frequency
markers at 10MHz intervals from 20 to 100MHz. Using
SL523Bs (Fig. 8c), the frequency response at 90MHz is
4dB down on maximum and there s a fall-off in response
after 50MHz. Fig. 9¢ shows that the frequency response
of the amplifier falls off more gradually after 40MHz but
again the response at 90MHzis 4dB down on maximum.

These tests show that the SL523 is a very successful
dual-stage log.amplifier element and, since it is pin-
compatible with the SL521, enables retrofit to be
carried out in existing log.amplifiers. It will be of greatest
benefit however, in the design of new log amplifiers,
enabling very compact units to be realised with a much
shorter summation line.

weut

Fig. 7 Wideband logarithmic amplifier 69



SL523B/SL523C/SL523H

Fig. 8a Input/output

Fig. 8b Error curve

Fig. 8c Fi y resp , d d output

Fig.9a Input/output

Fig. 9b Error curve

Fig. 9c¢ Fi

q y resp , det d output

Fig. 8 Characteristics of circuit shown in Fig. 7 using SL523Bs
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Fig. 9 Characteristics of circuit shown in Fig. 7 using SL521Bs




PLESSEY

Semiconductors

SL525C

SL525C

120MHz WIDEBAND LOG IF STRIP AMPLIFIER

The SL525C is a bipolar monolithic integrated circuit
wideband amplifier, intended primarily for use in successive
operating at centre EARTH
frequencies between 10MHz and 60MHz. The devices ss
provide amplification, limiting and
suitable for direct coupling and incorporate supply line
decoupling. The mid-band voltage gain of the SL525C is

detection logarithmic |.F.

typically 12dB.

rectification, are

outeyT

20| —+vE SUPPLY

AN
RE SUPPLY

DETECTED
outPUT

CcCMm8
Fig.1 Pin connections
FEATURES
B Well-defined Gain
B 4dB Noise Figure
B High /P lmpgdance ABSOLUTE MAXIMUM RATINGS
B LowO/P Impedgnce Storage temperature range _55°C to +175°C
B 150 MHz Bandwidth Operating Temperature range -20°C 10 +100°C
B On-Chip Supply Decoupling Maximum instantaneous voltage at
B Low External Component Count video output +H2v
Supply voltage A"
APPLICATIONS
B Logarithmic |F strips with Gains up to 108dB
and Linearity Better Than 1 dB.
200
0
%0
i, e LT
——me| s .
= 5000 2o
TRL TRS z N\
Ed NI\
100 H h \\
3 g 80 e
v 3 _
o
[J U x)
350p 330 390
S o
CASE o
0 ) 108 100 500
FREQUENCY [MNz)
Fig.3 Voltage gain v. trequency

Fig.2 Circuit diagram



SL525C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated): —

Ta =+22°C £2°C
Supply voltage = +6V

DC connection between input and bias pins

Value
Characteristic Units Conditions
Min. Typ. Max.
Voltage gain 105 135 dB | f=30MHz, Rg = 1082, C,_ = 8pF
10.0 14.0 dB f=60MHz, Rg = 102, C_ =8pF
Upper cut-off frequency (Fig. 3) 120 150 MHz | Rg =102, C = 8pF
Lower cut-off frequency (Fig. 3) 5 7 MHz | Rg =10, C_ =8pF
Propagation delay 2 ns
Max. rectified video output
current (Figs. 4 and 5) 0.85 1.25 mA | f=60MHz, V;, = 500mV rms
Variation of gain with supply voltage 0.7 dB/vV
Variation of maximum rectified
output current with supply voltage 25 %/V
Maximum /P signal before overload 1.8 1.9 Vrms | See note 1
Noise figure (Fig. 6) 4 5.25 dB f = 60MHz, Rg = 45002
Maximum RF output voltage 1.2 Vp-p
Supply current 15 mA

NOTE

1. Overload occurs when the input signal reaches a level sufficient to forward-bias the base-collector junction of TR1 on peak.

o

RECTIFIED QUTPUT {mA}

- pal M

/ /_'—'"N~~ JJ

74 ~—F s
V/ ~~:_‘ N 1

/) % ‘\
N 100 MMz
/
_HH._.)._‘, e
444
o0z 008 g 0z 0% 10 20

72

INPUT  SIGNAL (Vims)

Fig. 5 Rectified output current v. input signal
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Fig. 5 Maximum rectified output current v. temperature

OPERATING NOTES

The amplifiers are intended for use directly -coupled, as
shown in Fig. 8

The seventh stage in an untuned cascade will be giving
virtuaily full output on noise.

Noise may be reduced by inserting a single tuned circuit
in the chain. As there is a large mismatch between stages a
simple shunt or series circuit cannot be used. The choice of
network is also controtled by the need to avoid distorting
the logarithmic law; the network must give unity voltage
transfer at resonance. A suitable network is shown in Fig. 9.
The value of C1 must be chosen so that at resonance its
admittance equals the total loss conductance across the
tuned circuit. Resistor R1 may be introduced to improve
the symmetry of filter response, providing other values are
adjusted for unity gain at resonance.

A simple capacitor may not be suitable for decoupling
the output line if many stages and fast rises times are
required.

Values of positive supply line decoupling capacitor
required for untuned cascades are given below. Smaller
values can be used in high frequency tuned cascades.

Number of stages

6 or more 5 4 3

30nF 10nF | 3nF | 1nF

ITVIinimum capacitance

The amplifiers have been provided with two earth leads
to avoid the introduction of common earth lead inductance
between input and output circuits. The equipment designer
should take care to avoid the sub 1t introduction of

SL525C

The 500pF supply decoupling capacitor has a resistance
of, typically, 10 ohms. It is a junction type having a low
breakdown voltage and consequently the positive supply
current will increase rapidly if the supply voltage exceeds
7.5V (see ABSOLUTE MAXIMUM RATINGS).

50 l /
s
g ‘ =
o
H 0
H
3
w 35
w 1 s 60MMz
g l Ry:450n

30

i i
25 -
-60 -40 -20 [ 20 40 60 80 100 120 %o

TEMPERATURE (°C}
Fig. 6 Typical noise figure v. temperature
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© 1eonsee ]
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SL525C

Parasitic Feedback Parameters (Approximate)

The quotation of these parameters does not indicate that
elaborate decoupling arrangements are required; the
amplifier has been designed specifically to avoid this
requirement. The parameters have been given so that the
necessity or otherwise of further decoupling, may become a
matter of calculation rather than guess-work.

'l: - RF current component from pin 4
V¢ Voltage at pin 6

= 20 mmhos

(This figure allows for detector being forward biased by
noise signals)

Vs _ Effective voltage induced at pin 6

V, Voltage at pin 4 =0.003

Iy - Current from pin 2

Ve  Voltage at pin 6

Ve| _ Voltage induced at pin 6 _ _
[V,]a " Voltage atpin2 0.03 (f = 10MHz)

Voitage at pin 2
{pin 6 joined to pin 7 and
fed from 300 ohms source)

= 6mmbhos {f = 10MHz)

[ﬁ]:&mw =0.01 (f = 10MHz)

V,Jb Voltage at pin 2
Voltage at pin 2
(pin 7 decoupled)
2 [ Vg [Ve
Ve [ V2] a[V, | b decrease with frequency above 10MHz
at 6 dB/octave.
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Semiconductors

SLS31C

SL531C

TRUE LOG IF AMPLIFIER

The SL531C is a wide band amplifier designed for use
in logarithmic IF amplifiers of the true log type. The input
and log output of a true log amplifier are at the same fre-
quency i.e. detection does not occur. In successive det-
ection log amplifiers (using SL521, SL1521 types) the log
output is detected.

The small signal gain is 10dB and bandwidth is over
500MHz. At high signal levels the gain of a single stage
dropstounity.Acascade of such stagesgive acloseapproxi-
mation to a log characteristic at centre frequencies
between 10 and 200MHz.

An important feature of the device is that the phase shift
is nearly constant with signal level. Thus any phase infor-
mation on the input signal is preserved through the strip.

FEATURES

B Low Phase Shift vs Amplitude
B On-Chip Supply Decoupling
B Low External Components Count

APPLICATIONS
True Log Strips with: —
B Log Range 70 dB
B Centre frequencies 10 — 200 MHz
B Phase Shift + (.5 degrees / 10 dB

ABSOLUTE MAXIMUM RATINGS

Supply voltage
Storage temperature range
Operating temperature range

+15 volts

—55°C to + 150°C
—55°C to +125°C
See operating notes

Max junction temperature 150°C
Junction — ambient thermal resistance 220°C/Watt
Junction — case thermal resistance 80°C/Watt

CIRCUIT DESCRIPTION

The SL531 transfer characteristic has two regions. For
small input signals it has a nominal gain of 10 dB, at large
signals the gain falls to unity (see Fig 7). This is achieved by
operating a limiting amplifier and a unity gain amplifier in
parallel (see Fig 3). Tr1 and Tr4 comprise the long tailed
pair limiting amplifier, the tail current being supplied by Tr5,
see Fig 2. Tr2 and Tr3 form the unity gain amplifier the gain
of which is defined by the emitter resistors. The outputs of
both stages are summed in the 300 ohm resistor and Tr7
acts as an emitter follower output buffer. Important
features are the amplitude and phase linearity of the unity
gain stage which is achieved by the use of 5GHz transistors
with carefully optimised geometries.

INPUT EARTH

INPUT DECOUPLE
/ (LF ONLY)

Ccms

Fig. 1 Pin connections

INPUT | TR2| 130 130 [vR3 [TRe
37k | o

.ouTPUT

a 7

GROUND GROUND

Fig. 2 Circuit diagram

LIMITING
AP

ouTPUT °
BUFFER

UNITY GAIN
AMP

Fig. 3 Block diagram
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SL531C

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Test circuit Fig (4)
Frequency 60 MHz
Supply voltage 9 volts
Ambient temperature 22+ 2°C

Characteristic Value Units Conditions
Min Typ Max
Small signal voltage gain 8 10 12 dB Vin = —30dBm
High ievel slope gain —1 0 +1 dB
Upper cut off frequency 250 500 MHz
Lower cut off frequency 3 10 MHz —3dB w.r.t. £ 60 MHz
Supply current 17 25 mA
Phase change with input amplitude 11 3 degrees Vin — 30dBm to + 10 dBm
Input impedance 2.5pf paralle) with 1k 10 — 200MHz
Output impedance 150'series with 25nh
'

OPERATING NOTES
1. Supply Voltage Options

An on chip resistor is provided which can be used to drop
the supply voltage instead of the external 180 ohms shown
in the test circuit. The extra dissipation in this resistor re-
duces the maximum ambient operating temperature to
100°C. it is also possible to use a 6 volt supply connected
directly to pins 1 and 2. Problems with feedback on the
supply line etc may occur in this connection and RF chokes
may be required in the supply line between stages.

2. Layout Precautions

The internal decoupiing capacitors help prevent high fre-
querccy instability, however normal high frequency layout
precautions are still necessary. Coupling capacitors should
be physically small and be connected with short leads. It is
most important that the ground connections are made with
short leads to a continuous ground plane.

3. Low Frequency Response

The LF response is determined by the on chip capacitors.
It can be extended by extra external decoupling on pins 5
and 1.

5

o
100
so4—] outPuT
o,
2:5p 1k
180

Fig. 4 Test circuit

ViN = -40 dBm
. {
-
T A
— — A==
E L —F—TH |
z 1
< [ —] T=-ss°c| | T=25°% [ Tesvzsoc, || ]|
S ) \ \
. \
' 1
. |
TMHz 10MHz 100MHz 1GHz
FREQUENCY

Fig. 5 Small signal frequency response
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PHASE SHIFT

-1
-40 -30 -20 -10 [ +10

VIN (dBm)

Fig. 6 Phase v. input

TYPICAL APPLICATION — 6 STAGE LOG STIP

Input log range 0dBm to —70dBm
Low level gain 60dB (—70dBm in)
Output dynamic range 20dB
Phase shift (over log range) *3°
Freguency range 10 — 200MHz

The circuit shown in Fig 8 is designed to illustrate the use
of the SL531 in a complete strip. The supply voltage is fed
to each stage via an external 180Q resistor to allow oper-
ation to 125°C ambient. If the ambient can be limited to
+ 100°C then the internal resistor can be used to reduce
the external component count. Interstage coupling is very
simple with just a capacitor to isolate bias levels being
necessary. Noconnection is necessary to pin5unlessoper-
ation below 10MHz is required. It is important to provide
extra decoupling on pin 1 of the first stage to prevent posi-
tive feedback occuring down the supply line. An SL560 is
used as a unity gain buffer, the output of the log strip being
attenuated before the SL560 to give a nominal 0dBm out-
put into 50Q.

o8

o6

oa

Vout VOLTS (rms)

02

SL531C

60 MHz
vee =9V

LOW LEVEL
GAIN

10 d8
f /

!
[}
7T
] /
!
1}
]
1

(X3 04 06 o8
VIN VOLTS (rms)

Fig. 7 Transfer characteristics linear plot

(2]

o8

Vouyt VOLTS (rms]

02

somMHz |
Ve 9vOLTS
-40 -30 -20 -10 o +10
ViN (dBm)

Fig. 8 Transfer characteristics logarithmic input scale

ALTERNATIVE VoC COMMECTION
(00°C AMEMENT MAX)

ALL UNMARKED CAPACITORS 30nF

Fig. 9 Circuit diagram 6 stage strip
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SL532C

SL532C

LOW PHASE SHIFT LIMITER

The SL532C is a monolithic integrated circuit designed
for use in wide band limiting IF strips. It offers a bandwidth
of over 400MHz and very low phase shift with amplitude.
The small signal gain is 12dB and the limited output is
1volt peak to peak. The use of a 5GHz IC process has
produced a circuit which gives less than 1° phase shift
when overdriven by 12dB. The amplifier has intemal
decoupling capacitors to ease the construction of cas-
caded strips and the number of extemal components
required has been minimised.

FEATURES

Il Low Phase Shift v. Amplitude
Il Wide Bandwidth
B Low External Component Count

APPLICATIONS

Phase Recovery Strips in Radar and ECM Systems
(e.g. Doppler)

Limiting Amps for SAW Pulse Compression Systems
Phase Monopulse Radars

Phased Array Radars

Low Noise Oscillators

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Temperature (Ambient) 25°C

cms

g — ]
E] l e
s00

2000

T

200p ==

4k

Fig.2 Circuit diagram

Frequency 60 MHz

Vec=+9V

R, = 1kUI2.5pF

. Value ! §
Characteristic Nin. Tye. Max. Units Conditions

Small signal voltage gain 10 12 14 dB
Limited output voltage 09 1.2 1.55 Vp-p
Upper cut off frequency 200 400 MHz -3dB. The lower frequency cut off can be
Lower cut off frequency 75 10 MHz i extended by the use of external capacitors
Supply current 85 1 mA
Phase variation with signal level +1 degree|Vin = -30dBm to +10dBm
Input impedance 1kQY//2.5pF
Output impedance 30Q
Max input signai before overload +20 dBm
Gain variation with temperature 1 dB |55°Cto +125°C
Noise figure 7 dB  |400Q source impedance at 60MHz




SL532C

TYPICAL APPLICATION
Five stage strip
Input signal for full limiting 300uV rms
‘ -57dBm
Limited output 1Vp-p

Phase shift (V,y-57 ~ +10dBm) +3°typ.

GROUND

10n

ouTPuT

Vee vov

The recommended output buffer amplifier to drive 50 loads is the SL560C

Fig.3 Five stage IF strip

CIRCUIT DESCRIPTION ABSOLUTE MAXIMUM RATINGS
Supply voltage +15v
The SL532 uses a long-tailed pair limiting amplifier Storage temperature range -55°C to +150°C
which combines low phase shift with a symmetrical limit- Operating temperature range  -55°C to +125°C

ing characteristic. This is followed by a simple emitter
follower output stage. Each stage of a strip is capable of
driving to full output a succeeding SL532 but a buffer
amplifier is needed to drive lower impedance loads. No
extemal decoupling capacitors are normally required but
for use below 10MHz extra decoupling can be added on
pins 1 and 5. Bias for the long-tailed pair is provided by
connecting the bias (pin 2) to the decoupled supply (pin 1).
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SL541B

SL541B

HIGH SLEW RATE OPERATIONAL AMPLIFIERS

The SL541 is a monolithic amplifier designed for optimum
pulse response and applications requiring high slew rate
with fast settling time to high accuracy. The high open loop
gain is stable with temperature, allowing the desired closed
loop gain to be achieved using standard operational
amplifier techniques. The device has been designed for
optimum response at a gain of 20dB when no compensation
is required. The SL541B has a guaranteed input offset
voltage of £5mV maximum and replaces the SL541C.

The SL541B is tested in two circuit applications (A and B).

FEATURES

High Slew Rate: 175V/ us
Fast Settling Time: 1% in 50ns
Open Loop Gain: 70dB (SL541B)
Wide Bandwidth: DC to 100MHz at 10dB Gain
Very Low Thermal Drift: 0.02dB/°C
Temperature Coefficient of Gain
Guaranteed 5mV input offset maximum
Full Military Temperature Range (DIL Only)
Package: 10 Lead TO-5

14 Lead DIL Ceramic

APPLICATIONS

Wideband IF Amplification
Wideband Video Amplification
Fast Settling Pulse Amplifiers
High Speed Integrators

D/A and A/D Conversion
Fast Multiplier Preamps

ABSOLUTE MAXIMUM RATINGS

Supply voltage (V+ to V—) 24V
Input voltage (Inv. I/P to non inv. I/P) +9V
Storage temperature —55°Cto +175°C

Chip operating temperature +175°C
Operating temperature : TO-5: —565°C to +85°C

DIL: —55°C to +125°C
Thermal resistances

Chip-to-ambient: TO-5 220°C/W
DIL 125°C/W
Chip-to-case: TO-5 60°C/W
DIL 40°C/W

(BOTTOM VIEW)

EAR’TH\ /_ Vee SUPPLY

INVERTING I/P ~ P CASE (-VE SUPPLY)

—fpos8 30— OUTPUT
INPUT EMITTER DEGENERATION
(RESISTANCE COMPENSATION) 4
COMPENSATION
/ \
NON-INV. I/P + Ve SUPPLY
CM10
]t ~ 1L
ue 2 Bk
mvearwe /P[] 12[] wow-mv.1/P
earmi (] 1 [] Ve suppLY
vee suppLY [[s 10[] comPENSATION
SUBSTRATE [Jo ofInc
wij s{]outpuT
(TOP VIEW) DG14

Fig. 1 Pin connections

—o»

Fig. 2 SL541 circuit diagram (TO-5 pin nos.)

81
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tam = 25°C
Rc = 0Q
Test circuits: see Fig.8
Value
Characteristic Circuit i, Tvp. Max. Units Conditions
Static nominal supply current AB 16 21 mA
Input bias current AB 7 25 HA
Input offset voitage AB 5 mv
Dynamic open loop gain A 45 54 dB 600Q2 load
B 60 71 dB
Open loop temperature coefficient AB -0.02 daB/°C
Closed ioop bandwidth (-3dB) AB 100 MHz | X10 gain
Slew rate (4V.peak) AB 100 175 V/us | X10 gain
Settling time to 1 % AB 50 100 ns
Maximum output voltage
(+ve) A 55 5.7 v
(-ve) A -19 -15 \
( tve) B 25 30 \
(-ve) B -3.0 -25 \
Maximum output current AB 4 6.5 mA
Maximum input voltage
( tve) A 5 \
(-ve) A -1 \ Non-inverting
( +ve) 8 3 Vv modes
(-ve) B 3 \Y
Supply line rejection
( tve) AB 54 66 dB
(-ve) AB 46 54 dB
Input offset current AB 9.85 HA
Common mode rejection AB 60.7 dB
Input offset voltage drift A 25 wv/°C
YT e .VW OPERATING NOTES
= 20 ::‘/—-\ * The SL541 may be used as a normal, but non
= \ \\1 \q\ olo|ws| a2 satur.atlng_operatlona.l'ampl.sfler, in any of the usual
z \_\ com‘lguranons_(ampl'lflers, integrators etc.), provided
o 15 N N 2|0 |8 %0 that the following points are observed :
1. Positive supply line decoupling back to the output
10 N — Y load earth shgt?l; always bepprgvided close to ?he
. device terminals.
X3 NON 2. Compensation capacitors should be connected
| <’\\ between pins 4 and 5. These may hayq any value
= o greater than that necessary for stability without
8 \ 100/ 22| o | s0 causing side offsets. )
z K sol's 3. The circuit is generally intended to be fed frpm a
S 5 ANER fairly low impedance (<1kQ'), as seen from pins 6
\ and 9 — 100Q or less results in optimum speed. .
tezft0]| 70 | 50 4. The circuit is designed to withstand a certain
o degree of capacitive loading (up to 20pF) with
s ;/irtsally‘”no effe;:t. Hv.;weve:;i c;/ery‘ htigh cx?pacitive
1 YOLTAGE oads will cause loss of speed due to the extra com-
FoLoweR / pensation required and assmmetric output slew rates.
s © = 5. Pin 10 does not need to be connected to zero volts
2 150/ 10 | 60 | 50 except where the clipping levels need to be defined
H \/r accurately w.r.t. zero. If disconnected, an extra 0.5
@ -5 \ volt uncertainty in the clipping levels results, but the
separation remains. However, the supply line rejection
o is improved if pin 10 can be left open-circuit (circuit Bonly).

10 20 00 200

50
FREQUENCY (MMz)
Fig. 3 Performance graphs — gain v. frequency (load =

2k0/10pF) * See operating note 2
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Vour (1-0V/DIV)

Vout - KViN (0-5V/DIV}

SL541B

Vour

in \

+VE
L
SLEW RATE OVER Cc=0pF 1 a
[T 10% TO 85% POINTS Rg=0n ;
175 Vips o
\ —~VE = l
t (20ns/DIV)
Fig. 4 Slew rate — X10 non-inverting mode

Input square wave 0.4V p/p

t(20ns/0IV)

Fig. 6 Output clipping leve!s — X 10 non-inverting mode

- Input moderately overdriven, so that ouput goes into
l-—m‘;n——i clipping both sides

N | s

Cc=0pF

Rg=0n

yul

Vout (1OV/DIV)

T
¥Fa

/

SVE

U

t (20ns/DIV}

Fig. 5 Settling time — X10 non-inverting mode

t {20ns/DIV)

Fig. 7 Output clippings levels -X10 non inverting mode.
Output goes from clipping to zero volts. Vi, = 3V peak
step, offset +ve or — ve.

CIRCUIT A CIRCUIT B

~INPUT

+INPUT

cc
+INPUT +15V ;I”;

OVNAMIC TEST CIRCUIT
=224
€C = OpF

Fia. 8 Test circuits
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SL541B

TEST CONDITIONS AND DEFINITIONS

Both slew rate and settling time are measures of an v
amplifier's speed of response to an input. Slew rate is an olc
inherent characteristic of the amplifier and is generally o
less subject to misinterpretation than is settling time, /7;_' ; A

which is often more dependent upon the test circuit
than the amplifier's ability to perform.

Slew rate defines the maximum rate of change of
output voltage for a large step input change and is
related to the full power frequency response (fp) by the
relationship.

SL5a1 2 Loan 7”

54}2{
0.l

S = 2nfiE,
where E, is the peak output voltage

Settling time is defined as the time elapsed from

the application of a fast input step to the time when the Fig. 9 Non-saturating sense amplifier (30V/s for 5mV)
amplifier output has entered and remained within a Note: the output may be caught at a pre-determined
specified error band that is symmetrical about the final level. (TO-5 pin nos.)
value. Settling time, therefore, is comprised of an initial .
propagation delay, an additional time for the amplifier the given error band.
to slew to the vincinity of some value of output voltage, The SL541 is tested for slew rate in a X10 gain
plus a period to recover from overload and settle within configuration.
-80
- » ’ -100
RC =150
=120
rc=oN] | N
N -140
RL = 600n \\ N
Ve = 12V -
V- = 8V -160 T
Tame = 25°C \ g
= 70 -180 ¢y
8 R
z® T I i
g /h m
e RC =ﬁ\\4 < \\ g
ccx10 \F‘h\\\ RC=0 m
0 Rc=|5:N\ xk Rc=39 2
o 1 S T
I RSN
kg e COMPENSATION = 0 N ~ \\
© —— — —~ COMPENSATION = 10pF ST~
[ LI SN
o
100kHz 1MHz 10MHz 100MHz
FREQUENCY

Fig.10 SL541B open loop gain and phase shift v. frequency
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SL550D &G

LOW NOISE WIDEBAND AMPLIFIER
WITH EXTERNAL GAIN CONTROL

The SL550 is a silicon integrated circuit designed for
use as a general-purpose wideband linear amplifier
with remote gain control. At a frequency of 60 MHz, DECOURLE NPT WEUT L
the SLB50C noise figure is 1-8dB (typ.) from a 200 ohm o w m e 2 o oW °
source, giving good noise performance directly from a o I o BN = B B ey
microwave mixer. The SL550 has an external gain
control facility which can be used to obtain a swept
gain function and makes the amplifier ideal for use
either in a linear IF strip or as a low noise preamplifier
in a logarithmic strip.

External gain control is performed in the feedback
loop of the main amplifier which is buffered on the

CAPACITIVE
LINK

input and output, hence the noise figure and output Je—

voltage swing are only slightly degraded as the gain is ( i

reduced. The external gain control characteristic is - [ = S |
7 8

specified with an accuracy of +1dB, enabling a well- - LI Toumpur e
defined gain versus time law to be obtained. San - caracmive TRy
The input transistor can be connected in common Linx

emitter or common base and the quiescent current of DC16

the output emitter follower can be increased to enable

low impedance loads to be driven. Fig. 1 Pin connections (top view)
FEATURES APPLICATIONS
B 200 MHz Bandwidth B Low Noise Preamplifiers
B Low Noise Figure B Swept Gain Radar IFs
B Well-Defined Gain Control Characteristic
B 25dB Gain Control Range
B 40dB Gain
B Output Voltage 0.8Vp-p (Typ.)
FXED  GAW AP
GAIN AMP
7 vour
lour
e
a.._"_
Fig. 2 Functional diagram Fig. 3 Test circuit



SL550D/G
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

f=30Hz Vs = +6V, RL = 2000, Ic = O, R1 = 7500, Tamp = +25°C

Value
Characteristic Circuit | Min.| Typ. | Max. | Units Conditions
Voltage gain SL550G 39 | 42 44 | dB
SL650D 35 |40 45 | dB
Gain control characteristic Both See note 1
Gain reduction at mid-point SL550G 10 dB lc = 0.24mA
SL550D 9 dB lc = 0.2mA
Max. gain reduction SL550G 20 | 25 dB lc = 2.0mA
SL550D 25 dB lc = 2.0mA
Noise figure SL550G 20 27 | dB Rs = 2000
SL550G 35 dB Rs = 500
SL550D 3.0 dB Rs = 2000
Output voltage Both 0.15 Vims | Ri = »
Both 0.3 Vims | R1 = 7500
Supply current SL550G 1 13 | mA R1= o
SL550G 15 mA R1 = 7500
SL550D 1 20 | mA Ri=w
Gain variation with supply voltage Both 0.2 dB/V { Vs = 6to 9V
Upper cut-off frequency
(—3dE& wrt 30MHz) Both 125 MHz
Gain variation with temperature
(see note 2) Both +3 dB Tamb = —55 to +125°C

NOTES

1. The external gain control characteristic is specified in terms of the gain reduction obtained when the control current (I¢) is increased

from zero to the specified current.

2. This can be reduced by using an aiternative input configuration (see operating note : ‘Wide Temperature Range’).

OPERATING NOTES
Input Impedance

The input capacitance, which is typically 12pF at
60MHz, is independent of frequency. The input resist-
ance, which is approximately 1.5k at 10MHz, decreases
with frequency and is typically 500 ohms at 60MHz.

Control Input

Gain control is normally achieved by a current into pin
2. Between pin 2 and ground is a forward biased diode
and so the voltage on pin 2 will vary between 600 mV
atlc = 1pA to 800 mV at Ic = 2 mA. The amplifier gain
is varied by applying a voltage in this range to pin 3.
To avoid problems associated with the sensitivity of the
control voltage and with operation over a wide
temperature range the diode should be used to convert
a control current to a voltage which is applied to pin 3
by linking pins 2 and 3.

Minimum Supply Current

If the full output swing is not required, or if high
impedance loads are being driven, the current con-
sumption can be reduced by omitting R1 (Fig. 3). The
function of R1 is to increase the quiescent current of the
output emitter follower.

High Output Impedance

A high impedance current output can be obtained by
taking the output from pin 6 (leaving pin 7 open-
circuit). Maximum output current is 2 mA peak and the
output impedance is 350Q.
Wide Temperature Range

The gain variation with temperature can be reduced
at the expense of noise figure by including an internal
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304 resistor in the emitter of the input transistor. This is
achieved by decoupling pin 13 and leaving pin 12
open-circuit. Gain variation is reduced from +3dB to
4-1dB over the temperature range —55°C to +125°C
(Figs. 6 and 7).

Low Input Impedance

A low input impedance (=2250) can be obtained by
connecting the input transistor in common base. This is
achieved by decoupling pin 11 and applying the input
to pin 12 (pin 13 open-circuit).

High Frequency Stability

Care must be taken to keep all capacitor leads short
and a ground plane should be used to prevent any earth
inductance common between the input and output
circuits. The 30Q resistor (pin 14) shown in the test
circuit eliminates high frequency instabilities due to the
stray capacitances and inductances which are un-
avoidable in a plug-in test system. If the amplifier is
soldered directly into a printed circuit board then the
300 resistor can be reduced or omitted completely.

T— 7 I T T T TT1TTr
1 LI B .
Vg =6V T
MINIMUM NOISE CONFIGURATION
; Ic*0
s N N
< Y
o /
20
Ic =2-0mA
5 10 20 30 40 50 60 80 00 200 300

FREQUENCY (MHz)

Fig. 4 Frequency response




SL550D/G

S— e ]
40
I~
\\
\\ 20d8min
E)
\\
N
Py N
2
§ “ FREQ = 00MHZ
] Vg = 6:0V
_—
10
1008 1004 A JomA

CONTROL CURRENT (ic)

Fig. 5 Gain control characteristic

40
——1 ]
Ic=0 E— 25 | F——1
\\ g=° I
35 30
_ Mt =
El ] —1 ]
2% Ic=02mA — E 1c=0-2mA I~
E -
G © Vg6V
FREQUENCY = 80MHz
Vs 8Y OEFINED GAIN CONFIGURATION
25 = 60MHz 20 I
MINIMUM NOISE CONFIGURATION
S— Ig= 1OmA
20 15
Ig=-OmA \‘\\
[ — 12
5 -55 -40 -20 o +20 +40 +60 +80 +100 +120
L TEMPERATURE (°C)
-55 -40 -20 o +20 +40 +60 +80 +100 120
TEMPE ° . . .
RATURE (°C) Fig. 7 Voltage gain v. temp (pin 13 de pled for
. . ;. improved gain variation with temperature — see operatin;
Fig. 6 Voltage gain v. P (pin 12 d ipled, n a‘t,eso) gain variation wit perature — see op 9
dard circuit config je

Leer. L]
FREQUENCY = 80M#Hz

SOURCE MPEDANCE = 200 OHMS

e

NOISE FIGURE (dB)
3

-55  -40 -20 o 420 440  +60  +B0 <100 4120
TEMPERATURE (°C)

Fig. 8 Typical noise figure (SL550G)
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s

Fig. 10 Circuit diagram
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APPLICATION NOTES

A wideband high gain configuration using two
SL550s connected in series is shown in Fig. 11. The
first stage is connected in common emitter configura-
tion, whilst the second stage is a common base circuit.
Stable gains of up to 65 dB can be achieved by the
proper choice of R1 and R2. The bandwidth is 5 to
130 MHz, with a noise figure only marginally greater
than the 2.0 dB specified for a single stage circuit.

SL550D/G

ALL CAPACITORS 1000pF

vin LINEARISING z
o— circurr H
(FIG12) ]
8
viN =
T
RF INPUT © o RF OUTPUT

Fig. 13 Linear swept gain circuit

POWER  VOLTAGE

GAIN GAIN
. (oxtd)  (o12)
vin LINEARISING
CIRCUIT z
(FG12) s
vin (OUTPUT 1 OUTPUT 2 T
2 2
3 3
RF INPUT sLs50 51550 RF OUTPUT

Fig. 11 A two-stage wide-band amplifier

A voltage gain control which is linear with control
voltage can be obtained using the circuit shown in
Fig. 12. The input is a voltage ramp which is negative
going with respect to ground. The output drives the
control current pins 2 and 3 directly (see Fig. 13).
If two SL550s in the strip are controlled as shown in
Fig. 14, with a linear ramp input to the linearising circuit,
a fourth power law (power gain v.time) will be obtained
over a 50 dB dynamic range.

All Capacitors 10nF

Gain 46dB

Noise figure 2.0dB (RS = 200Q)
Output power +5dBm (R1 = 50Q)
Frequency response as SL550G
Dynamic range 70dB (1MHz bandwidth)

Fig. 12 Gain control linearising circuit

Fig. 15 Appli le of wide dy ic range: 50Q)
load amplifier with AGC using SL500 series
integrated circuit.
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ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +150°C
Ambient operating temp. —40°C to +125°C
Max. continuous supply
Voltage wrt pin 1 +9Vv
Max. continuous AGC current

pin 2 10mA

pin 3 1mA
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SL560C

SL560C

300 MHz LOW NOISE AMPLIFIER

This monolithic integrated circuit contains three very
high performance transistors and associated biasing
components in an eight-lead T0-5 package forming a
300 MHz low noise amplifier. The configuration employ-
ed permits maximum flexibility with minimum use of
external components. The SL560C is a general-purpose
low noise, high frequency gain block.

FEATURES

(Non-simultaneous)

Gain up to 40 dB

Noise Figure Less Than 2 dB (RS 200 ohm)
Bandwidth 300 MHz

Supply Voltage 2-15V (Depending on
Configuration)

Low Power Consumption

APPLICATIONS

Radar IF Preamplifiers

Infra-Red Systems Head Amplifiers

Amplifiers in Noise Measurement Systems
Low Power Wideband Amplifiers
Instrumentation Preamplifiers

50 ohm Line Drivers

Wideband Power Amplifiers

Wide Dynamic Range RF Amplifiers

Aerial Preamplifiers for VHF TV and FM Radio

cms

04 vee

GAIN SET 5 O

NPyt
(COMMON EMITFER
CONFIGURATION}  § O

o3 outeur

NPUT
(COMMON  BASE
CONFIGURATION

o2 OUTPUT CURRENT
set

NPT o
150n APPLICATIONSI ®

T EARTM

Fig. 2 SL560C circuit diagram

SUPPLY DECOUPLING
CAPACITOR

SUBVIS/BNC  SOCKET LINK

Fig. 3 PC layout for 50- Q line driver (see Fig. 6)
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SL560C
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Frequency 30 MHz

Vee 6V
Rs = RL = 50Q
Ta = 25°C

Test Circuit: Fig. 6

Characteristic

Value

Units Conditions

Min,

Typ. Max.

Small signal voltage gain 1
Gain flatness

Upper cut-off frequency
Output swing +5

Noise figure (common emitter)

Supply current

14 17 dB
+15 dB

250 MHz
+7 ‘dBm
+11 dBm
1.8 dB

35 dB

20 30 mA

10 MHz — 220 MHz

Vce = 6V .
Vee — QV} See Fig. 5
Rs = 200Q

Rs = 50Q

CIRCUIT DESCRIPTION

Three high performance transistors of identical geo-
metry are employed. Advanced design and processing
techniques enable these devices to combine a low base
resistance (Robb’) of 17 ohms (for low noise operation)
with a small physical size — giving a transition frequen-
cy, f1, in excess of 1 GHz.

The input transistor (TR1) is normally operated in
common base, giving a well defined low input imped-
ance. The full voltage gain is produced by this transis-
tor and the output voltage produced at its collector is
buffered by the two emitter followers (TR2 and TR3).
To obtain maximum bandwidth the capacitance at the
collector of TR1 must be minimised. Hence, to avoid
bonding pad and can capacitances, this point is not
brought out of the package. The collector load resistance
of TR1 is split, the tapping being accessible via pin 5. If
required, an external roll-off capacitor can be fixed to
this point.

The large number of circuit nodes accessible from the
outside of the package affords great flexibility, enabling
the operating currents and circuit configuration to be
optimised for any application. In particular, the input
transistor (TR1) can be operated in common emitter
mode by decoupling pin 7 and using 6 as the input. in
this configuration, a 2 dB noise figure (Rs = 200 Q) can
be achieved. This configuration can give a gain of 35dB
with a bandwidth of 76 MHz (see Figs. 8 and 9)or, using
feedback, 14 dB with a bandwidth of 300 MHz (see Figs.
10 and 11).

Because the transistors used in the SL 560C exhibit a
high value of f1, care must be taken to avoid high
frequency instability. Capacitors of small physical size
should be used, the leads of which must be as short as
possible to avoid oscillation brought about by stray
inductance. The use of a ground plane is recommended.

Further applications information is avaiable in the
‘Broadband Amplifier Applications’ booklet.
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Fig. 4 Frequency response, small signal gain
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Fig. 5 Frequency response, output capability (loci of maximum
output power with frequency, for 1dB gain compression)



SL560C
TYPICAL APPLICATIONS

Ta =z +25°C
vee = fal 3V

+6V

100 t [ - =
s0a 0uTPUT o—f—— e (o 8V
| !
£ I + 1. t
,7; _-1-;; 2 - ; 1 !
13
. ; BB ‘ : 4_ ‘ * H
500 (INPUT o——l B ! o b)) ]
12 7 1 i
i tc) 1
ALl_L S A .t
Gain 14dB ] J( H_l{ !
Bandwidth 220 MHz (Pout=1mW, 50 Q) L
200 MHz (Pout=5mW, 50 Q) 1 I LTI
Input SWR 1.5:1 0 100 200 300 400
FREQUENCY  (MHz)
Fig. 6 50Q line driver. The response of this configuration is shown Fig. 7 Input standing wave ratio plot of circuit shown in Fig. 6
inFig. 4.
40
. L]
]
vee = 10v ||
o 2 Poutz ~10dBm <
e L] N
3 AN
Voltage gain 32dB at 6V "
35dB at 10V 0
Noise figure 1.8dB (RS=200Q)
Supply current 6mA at 6V s
12mAat 10V o L
Bandwidth 75 MHz (see Fig. 9) 1 20 30 0 100 200 300 500 000
FREQUENCY MHz
Fig. 8 Low noise preamplifier Fig. 9 Frequency response of circuit shown in Fig. 8
1T
L] !
15 1
= (b}
- [
- @y
gol 1] - DY
z T Taz+25°C |7
< vee = la) 6V ]
© (b 8V
|
5
[ T
Gain 13dB at Vee=9V i I
—1dB at 6 MHzand 300 MHz ! I
100 200 300 400
FREQUENCY  (MHz}

Fig. 10 Wide bandwidth amplifier Fig. 11 Frequency response of circuit shown in Fig. 10
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n

s0a outPUT 0—f

+a2v
—
o i ‘N‘\ N c)
7 M~
- N \
g, AN
= Ta= +25°C A
z vee = fa) &V
s (b) 6V
fe) 9v
20
Gain 13dB
Power supply current 3mA
Bandwidth 125 MHz
0 20 0 70 100 00 300 Noise figure 2.56dB (RS=200 Q)
FREQUENCY  (MHz)
Fig. 13 Frequency response of circuit shown in Fig. 12 Fig. 14 Low power consumption amplifier
700
-~ 600
E
£ 500
§ 4«00
&
8 00
a TO!
200
oip N
100
[ ™~
° 40 50 60 70 80 90 10 N0 120 130 WO 150
TEMPERATURE (°C)
Fig. 15 Ambient ing temp o v. deg ig

ABSOLUTE MAXIMUM RATINGS

Supply voltage (Pin 4) +15V
Storage temperature —55°C to 150°C (CM)
—55°C to 125°C (DP)
Junction temperature 150°C (TO5) 125°C (DIP)
Thermal resistance
Junction-case 60°C/W (TOS)
Junction ambient 220°C/W (T05) 230°C/W (DIP)
Maximum power dissipation See Fig. 15

Operating temperature range —55°C to +125°C (TOS5) at 100 mW
—55°C to +100°C (DIP) at 100 mW
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SL561C

ULTRA LOW NOISE PREAMPLIFIERS

This integrated circuit is a high gain, low noise
preamplifier designed for use in audio and video systems
at frequencies up to 6MHz. Operation at low frequencies
is eased by the small size of the external components
and the low 1/f noise. Noise performance is optimised
for source impedances between 20Q and 1kQ making
the device suitable for use with a number of transducers
including photo-conductive IR detectors, magnetic tape
heads and dynamic microphones.

APPLICATIONS

B Audio Preamplifiers (low noise from low
impedance source)

Bl Video Preamplifier

W Preamplifier for use in Low Cost Infra-Red
Systems

ABSOLUTE MAXIMUM RATINGS

Supply voltage 1oV
Storage temperature —55°C to +125°C
Operating temperature —-55°C to +100°C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Vce 5V
Source impedance 50Q
Load impedance ;Ok Q
50

oecoupLE [ 2N outpur
weur [ [} vee
Gno ] []eamn SET
wre[] NIC
DP8
Fig. 1 Pin connections ( viewed from the top)

FEATURES
Bl High Gain 60dB
Bl Low noise 0.8nV/v/Hz (Rs = 50Q)
B Bandwidth 6MHz

B low Power Consumption 10mW (Vee=5V)

Tamb C
Characteristic Value Units Conditions
Min. Typ. Max.

Voltage gain 57 60 63 dB Pin 6 0/C
Equivalent input
noise voltage 0.8 nVv/Hz 100Hz to 6MHz
Input resistance 3 kQ
Input capacitance 15 pF
Output impedance 50 Q
Output voltage 2 3 V p-p See note 4
Supply current 2 3 mA
Bandwidth 6 MHz
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SL561C

OPERATING NOTES

1. Upper cut-off frequency

The bandwidth of the amplifier can be reduced from
6MHz to any desired value by a capacitor from pin 6 to
ground. This is shown in Fig. 5. No degradation in
noise or output swing occurs when this capacitor is
used. The high frequency roll off is approximately 6dB/
octave.
2. Low frequency reponse

The capacitors C2 and C3 (Fig. 4) determine the
lower cut-off frequency. Cz decouples an internal
feedback loop and if its value is close to that of C3 an
increase in gain at low frequencies can occur. For a
flat response either make C2 less than 0.05 C3 or make
C2 greater than 5 C1.
3. Gain set facility

Provision is made to adjust the gain by means of a
resistor between pin 6 and the output. Gains as low as
10dB can be selected. This resistor increases the feed-
back around the output stage and stability problems can
result if the bandwidth of the amplifier is not reduced as
indicated in Note 1. Fig.6 shows recommended values
of C1 for each gain range. Since the input stage is a

common emitter stage without emitter degeneration
(for best noise) at values of gain less than 40dB this
input stage, rather than the output stage, determines
the maximum output voltage swing. For a distortion of
less than 10% the input voltage should be restricted to
less than 5mV.
4. Driving low impedance loads

The quiescent current of the output emitter follower
is 0.5mA. If larger voltage swings are required into low
impedance loads this current can be increased by a
resistor from pin 8 to ground. To avoid exceeding the
ratings of the output transistor the resistor should not
be less than 200Q).
5. Noise performance

The equivalent input voltage for the amplifier is
shown in Fig.7. From this the input noise voltage and
current generators can be derived. They are :-

en=0.8nV/4/Hz
in=2.0pA/+/Hz

Flicker or 1/f noise is not normally a problem, the knee

frequency being typically below 100Hz.

1
DECOUPLE

2
INPUT

vee

8
ourPuT

3
EARTH

6
GAIN SET

Fig. 2 Circuit diagram

Su

1 8 —+—© oureur
0y
INPUT H j__vc
out e
o ]m
50| wdm == 100
“Troon h

ouTPUT

9!

——o

R
vee SET

INPUT °_T1}“

T
o
2
o
c
-

Fig. 3 Test circuit

Fig. 4 Typical application
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Fig. 7 Noise v. source impedance
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@ PLESSEV ADVANCE INFORMATION

Semiconductors
information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, stifl
:ﬂﬂ;;prgductlon' status. Details given may, therefore, change without notice though we would expect this pimormance datato
ive of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

be rep
for details of current status.

SL565C

1GHz WIDEBAND AMPLIFIER

The SL565 is a low cost wide bandwidth amplifier featuring
differential inputs and outputs and useful performance to -
1GHz. Typical applications are in wideband amplifiers, [ GROUND
instrumentation, ECM and communications. weut [2 7] output
GROUND []3 6 Vee
INVERTING WeuT (] {1 INVERTING OUTPUT

FEATURES oP8

GRowN0 [+,

Low Cost Fig.1 Pin connections - top view
Wide Bandwidth: 1GHz
High Gain: 22dB

Differential Input and Output
+5V Supply

High Reverse Isolation aow

veo

ABSOLUTE MAXIMUM RATINGS oo
=

Supply voltage, Vcc +8V

Storage temperature -55°C to +125°C
Operating temperature -30°C to +85°C
Chip temperature +150°C

Al capacitors 001F oeramic G

Fig.2 Test circuit
ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated)
Voc =50V Tamw = +25°C. Test circuit Fig.2 except for differential gain measurements.

Value Conditions
Cha tic Min. Typ. Max. Units

Supply voltage 4.75 5.0 55 v
Supply current 30 50 70 mA
Differential gain St 16 dB | 10-900MHz

21 dB | 1GHz

16 d8 ]1.3GHz
Single ended gain 8 10 12 100MHz

13 15 17 500MHz
8 10 12 1GHz

1dB gain compression -19 dBm | Input power at 500MHz
Noise figure 13 dB | 500 source
3rd order input intercept point -35 dBm | 50MHz

-7 dBm | 200MHz

-9.5 dBm | 500MHz
2nd order input intercept point +3.0 dBm {500 and 400MHz inputs
Reverse isolation pins 7 to 4 70 dB |f = 50MHz

60 dB |f = 50-100MHz

20 dB |f = 500MHz

20 dB |f =1GHz
Reverse isolation pins 5 to 4 75 dB |f = 100MHz

30 dB |f =1GHz
Maximum output 600 mV p-p|f < 500MHz

300 mV p-p|f = 500MHz to 1GHz
Maximum output power -3 dBm |1GHz
for 1dB compression -2 dBm | S500MHz




SL565

OPERATING NOTES

The SL565 is a general purpose wideband gain block,
suitable for many applications. The frequency response and
input impedance piots are shown in Figs. 3 and 4
respectively.

Like all wideband high frequency circuits, the SL565
should be used with short leads to its associated
components, and a ground plane printed circuit board layout
is recommended. There are advantages in using the top
surface of the PCB as the ground plane with cage jackse.g.
Cambion 450-3750-01-06-00 or similar sockets for each
device pin, as then chip capacitors can be installed with
minimum lead lengthslon top of the board. Resistors should
be miniature carbon composition types (metal oxide and

carbon film types often have an appreciable parasitic
inductance).

The high reverse isolation makes the SL565 ideal for
driving High Speed Divider integrated circuits in both
frequency counters and synthesisers, and Fig. 5 shows a
typical application in a 100MHz to 1000MHz +10 prescaler
for a frequency counter. This prescaler operates with inputs
as low as 70mV rms over the whole frequency range of the
device.

Other applications for the SL565 include oscillators using
SAW devices as frequency determining elements, where the
wide. bandwidth of the SL565 enables high frequency
oscillators to be produced at minimum cost.

20
| T
]
£
&
0
100MHz 500MHz

FREQUENCY

Fig.3 Typical frequency response, SL565C

Fig.4 Single-ended input impedance of SL565C, normalised to 500). Vcc =5V, Tams = +25°C, load =500, frequencies in MHz.
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Fig.5 1GHz prescaler

Fig.6 SLS65C circuit diagram
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SL610/SL611/SL612C

@PI.ESSEY

Semiconductors

SL610C, SL611C & SL612C

RF/IF AMPLIFIERS

The SL610C, SL611C and SL612C are RF voltage amp-
lifiers with AGC facilities. The voltage gainsare 10,20and
50 times respectively and the upper frequency response
varies from 15 MHz to 120 MHz according to type.

FEATURES

B Wide AGC Range: 50dB
M Easy Interfacing
B Integral Power Supply RF Decoupling

APPLICATIONS

M RF Ampiifiers
W |F Ampiifiers

QUICK REFERENCE DATA

B Supply Voltage: 6V
B Voltage Gain: 20dB to 34dB

AGC

ouTPUT

Fig. 2 Block diagram

INPUT outPuT

cms
Fig. 1 Pin connections (bottom view)
ABSOLUTE MAXIMUM RATINGS
Supply voltage: 12V
Storage temperature: —55°C to +125°C
11 ]
. 11 |
CONDUCTANCE  emmmee sL610C
SUSCEPTANCE === ’
s 14
s ’LSHC
3
2
£
4 7 L610C
z 2 I
= / |
E ' SL612 /| sLe1t '
[ S_— g Vs l |
[ k= SL612C
0 -1—’
- u

o1 10 10 100

FREQUENCY (MHz)

Fig. 3 Input admitiance with o/c output (G11)
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SL610/SL611/SL612C

ELECTRICAL CHARACT ERISTICS
Test conditions (uniess otherwise stated):

Supply voltage Voc: 6V

Ambient temperature: —30°C to +85°C

Test frequency: SL610C 30MHz
SL611C 30MHz
SL612C 1.75MHz

Value
Characteristic Circuit Units .
Min. Typ. Max. Conditions
Supply current SLé10C 15 20 mA
SL611C 15 20 mA } No signal, pin 3 open circuit
SLe12C 33 5 mA
Voltage gain SLé10C 18 20 22 dB Rg =50Q
SLé11C 24 26 28 dB RL = 500Q
SLet2Cc 32 34 36 dB Tamb = 22°C
Cut-off frequency (—3dB) SLé10C 85 120 MHz
SL611C 50 80 MHz
SL612C 10 15 MHz
Noise figure SL610C 4 dB Rg = 3008 at test
SLé11C 4 dB Rg =300
sLe12¢ 3 d8 Rs = sooq| freauency
Max. output signal (max. AGC) 1.0 Vrms RL =150Q(SL610C/611C)
RL =1.2kQ (SL612C)
Max. input signal (max. AGC) 250 mVrms
AGC range SL610C 40 50 dB Pin 7
SL611C 40 50 dB n
SL612C | 60 70 dB OVto5.1v
AGC current 0.15 0.6 mA Current into pin 7 at 5.1V

APPLICATION NOTES
Input circuit

The SL610C, SL611C and SL612C are normally used
with pins 5 and 6 connected together and with the input
connected via a capacitor as shown in Fig. 2.

The input impedance is negative between 30MHz and
100MHz (SL610C, SL61 1C only) and is shown in Fig. 3. If
the source is inductive it should be shunted by a 1kQre-
sistor to prevent oscillation.

An alternative input circuit with improved noise figureis
shown in Fig. 4.

Fig. 4 Alternative input circuit
Output circuit
The output stage is an emitter follower and has a neg-

ative output impedance at certain frequencies as shown in
Fig. 5.

To prevent oscillation when the load is capacitive a47Q
resistor should be connected in series with the output.
AGC

When pin 7 is open circuit or connected to a voltage less
than 2V the voltage gain is normal. As the AGC voltage is

104

increased there is a r
This reduction varies

Typical applications

The circuit of Fi

The voltage gain (from

Fig. 9 is the IF secti

IMPEDANCE (1)

eduction in gain as shown in Fig. 6.
a little with temperature.

9. 7 is a general purpose RF preamplifier.
pin 5 to pin 3) is shown in Fig. 8.
on of a simple SSB transceiver. At

9MHz it has a gain of 100dB.
* T T T
emh 1
o RR ]
RESISTANCE mmmame SL Hcl
" REACTANCE == = “
b | Wi
- SLB12d
¢ N serac | Y]]
3 -7 1
20 43
4 |4 SLeHC
o 3 oo+
A
-20 / g
SL610C
-40 ,
-60
-80
~100

" 100
FREQUENCY (MHz)

Fig. 5 Typical output impedance with s/c input (G22)




SL610/SL611/5L612C
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Fig. 6 AGC characteristics (typical)
@0
P SL612 N v ¥
AN )
g N 1008 £ Gl voon 5[ 1000
z °—| sueize [ 5L1612C suIs12C |——<’
g L e T T
- SLB1IC INPUT ouTRyT
470 n atn
g } =i LT T
g + ¢
1 51610 N 1 1 1
AN
01 10 10 100

FREQUENCY (MHz)
Fig. 8 Typical voltage gain (Rs=50Q)

Fig. 9 IF amplifier using SL612
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@ Semiconductors

sL621C

SL621C

AGC GENERATOR

The SL621C is an AGC generator designed specifically
for use in SSB receivers in conjunction with the SL810C,
SL611C and SL612C RF and IF amplifiers. In common with
other advanced systems it generates a suitable AGC voltage
directly from the detected audio waveform, provides a ‘hold’
period to maintain the AGC level during pauses in speech,
and is immune to noise interference. In addition it will
smoothly follow the fading signals characteristic of HF
communication.

When used in a receiver comprising one SL610C and
one SL612C amplifier and a suitable detector, the SL621C
will maintain the output within a 4dB range for a 110dB
range of receiver input signal.

FEATURES

B Al Time Constants Set Externally
B Easy Interfacing
HW Compatible with SL610/611/612

APPLICATIONS

H SSB Receivers
M Test Equipment

QUICK REFERENCE DATA
Bl Supply voltage: 6V
B Supply current: 3mA

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage VCC = 6V

Ccms8

vee

Fig. 2 Block diagram

ABSOLUTE MAXIMUM RATINGS
Supply voltage: 12V

. __E560, O,
Ambient temperature: —30°C to +85°C Storage temperature: 55°C to +125°C
Test frequency: 1kHz
Test circuit as Fig. 2
Value
Characteristic Units Conditions
Min. Typ. Max
Supply current 3.1 43 mA No signal
Cut-off frequency (—3dB) 6 kHz
Input for 2.2V DC output 3 7 1 mvrms
Input for 4.6V DC output 9 1 16 mvrms
Maximum output voltage 5.1 v
AC ripple on output 12 20 mV pk-pk 1kHz, output open circuit
Input resistance 350 500 700 Q
Output resistance 70 230 Q
‘Fast’ rise time t{ 20 55 ms 0 to 50% full output
‘Fast’ decay time t2 150 200 330 ms 100% to 36% full output
‘Slow' rise time t3 150 200 300 ms Time to output transistion point
Hold collapse time t4 65 100 150 ms 90% to 10% full output
Hold time t5 0.75 10 125 s
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SL621C
APPLICATION NOTES

The SL621C consists of an input AF amplifier coupled to
a DC output amplifier by means of two detectors having
short and long rise and fall times respectively. The time
constants of these detectors are set externally by capacitors
on pins 5 (Cq) and 3 (C2).

The detected audio signal at the input will rapidly establish
an AGC level via the ‘fast’ detector time in t1 (see Fig. 3).
Meanwhile the long time constant detector output will rise
and after t3 will control the output because this detector is
more sensitive.

Input signals greater than approximately 4mV rms will
actuate a trigger circuit whose output pulses provide a
discharge current for Ca.

By this means the voltage on Co can decay at a maximum
rate, which corresponds to arise in receiver gain of 20dB/s.
Therefore the AGC system will smoothly follow signals
which are fading at this rate or slower. However should the
receiver input signals fade faster than this, or disappear
completely as during pauses in speech, then the input to
the AGC generator will drop below the 4mV rms threshold
and the trigger will cease to operate. As Cp then has no
discharge path, it will hold its charge (and hence the output
AGC level) atthe last attained value. The output of the short
time constant detector will drop to zero in time t2 after the
disappearance of the signal.

The trigger pulses also charge C3. When the trigger
pulses cease, C3 discharges and after ts C2 is discharged
rapidly (in time t4) and so full receiver gain is restored. The
hold time, t5 is approximately one second with C3 =100pF.
If signals reappear during ts, then C3 will recharge and
normal operation will continue. The C3 recharge time is
made long enough to prevent prolongation of the hold time
by noise pulses.

Fig. 3 shows how a noise burst superimposed on speech
will initiate rapid AGC action via the short time constant
detector while the long time constant detector effectively
remembers the pre-noise AGC level.

The various time constants quoted are for C1 = 50pF and
C2 =Cg = 100yF. These time constants may be altered by
varying the appropriate capacitors. C1 controls t1, t2; C2
controls t3, t4; C3 controls ts.

The supply must either have a source resistance of less
than 2Q at LF or be decoupled by at least 500pF so that it is
not affected by the current surge resulting from a sudden
input on pin 1.

In a receiver for both AM and SSB using an SL623C
detector/carrier AGC generator, the AGC outputs of the
SL621C and SL623C may be connected together provided
that no audio reaches the SL621C input while the SL623C
is controlling the system.

AGC lines may require some RF decoupling but the total
capacitance on the output should not exceed 15000pF or
the impulse suppression will suffer.

PAUSE IN SPEECH

_ijﬁi/—
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Fig. 3 Dynamic response of a system controlied by SL621C AGC generator
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Fig. 4 SL621C used to control SSB receiver
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A SL6M, SL612C /
§ 3
3 A
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’
s
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INPUT (mV rms)
Fig. 5 Transfer characteristic of SL621C (typical)

Under some conditions,overload of the AGC output may
oceur in a receiver. Possible solutions are shown in Figs.6
and 7.

T .
L] I

11 I

Fig.6 Fig.7
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SL623C

Semiconductors

SL623C

AM DETECTOR, AGC AMPLIFIER & SSB DEMODULATOR

The SL623C is a silicon integrated circuit combining the
functions of low level, low distortion AM detector and AGC
generator with SSB demodaulator. it is designed specially
for use in SSB/AM receivers in conjunction with SL610C,
SL611C and SL612C RF and IF amplifiers. it is comple-
mentary to the SL621C SSB AGC generator.

The AGC voltage is generated directly from the detected
carrier signal and is independent of the depth of modulation
used. Its response is fast enough to follow the most rapidly
fading signals. When used in a receiver comprising one
SL610C and one SL612C amplifier, the SL623C will
maintain the output within a 5dB range for a 90dB range of
receiver input signal.

The AM detector, which will work with a carrier level
down to 100mV, contributes negligible distortion up to 90%
modulation. The SSB demodulator is of single balanced
form. The SL623C is designed to operate at intermediate
frequencies up to 30MHz. In addition it functions at fre-
quencies up to 120MHz with some degradation in detection
efficiencies.

FEATURES

B Negligible Distortion

B Easy Interfacing .
B Fast Response Time

APPLICATIONS

B AM SSB Receivers
B Test Equipment

B AUDIO OUTPUT. AGC PHASE CORRECTION
AGE OUTPUT
CARRIER INPUT AGC AMP INPUT
CM10

Fig. 1 Pin connections (bottom view)

QUICK REFERENCE DATA

B Supply Voltage: 6V

B Maximum Frequency: 30MHz
ABSOLUTE MAXIMUM RATINGS

Supply voltage: 12V
Storage temperature: —55°C to +125°C

SIGNAL 9} AM
INPUT 1 DETECTOR
|
CARRIER 100 ss8
INPUT DETECTOR
(BFO}

Fig. 2 block diagram
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SL623C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage V. = 6V
Ambient temperature = —30°C to +85°C
Test circuit as Fig. 2

Value
Characteristic Min, Typ. Max. Units Conditions

Supply current 9 11 mA No signal, Pin 4 open

Input impedance 800 Q Pins 6, 9

SSB audio output 22 30 47 mVrms Signal input 20mV rms @ 1.748
MHz. Ref. signal input 100mV
@1.750 MHz

AM audio output 43 55 67 mV rms Signal input 125mV rms @ 1.75MHz
modulated to 80% at 1kHz

AGC range (Note 1) 6 dB Initial signal input 125mV rms at 1.75MHz
modulated to 80% at 1kHz. Output set to 2.0V with
10kQ potentiometer between Pins 2 & 5.

NOTES

1. The AGC range is the change in input level to increase AGC output voltage from 2.0V to 4 6V

APPLICATION NOTES

AGC Generator

Pin 3, the AGC amplifier phase correction point should
be decoupled to ground by a 1 microfarad capacitor (C4),
keeping leads as short as possible. The value of C4 is quite
critical, and should not be altered: if it is increased the
increased phase shift in the AGC loop may cause the re-
ceiver to become unstable at LF and if it is reduced the
modulation level of the incoming signal will be reduced by
fast-acting AGC.

The AGC output (Pin 4) will drive at least two SL610/11/
12 amplifiers. The SL623AGC output is an emitter follower
similar to that of the SL621C. Hence the outputs of the two
devices may be connected in paraliel when constructing
AM/SSB systems.

Less signal is needed to drive the SSB demodulator than
the AM detector. In acombined AM/SSB system, therefore,
the signal will automatically produce an SSB AGC voltage
via the SL621C as long as a carrier (BFO) is present at the
input to the SSB demodulator of the SL623C. The AGC
generator of the SL623 will not contribute in such a con-
figuration.

For AM operation the BFO must be disconnected from
the carrier input of the SSB demodaulator. In the absence of
an input signal, the SL621C will then return to its quiescent
state. To switch over a receiver using the SL623C from
SSB to AM operation it is therefore necessary to turn off
the BFO and transfer the audio pick-off from the SSB to the
AM detector.

Neglecting to disconnect the SSB carrier input during
AM operation can result in heterodyning due to pick-up of
carrier on the input signal. In some sets different filters are
used for AM and SSB; these will also need to be switched.

The 10 kilohm gain-setting preset potentiometer is

112

adjusted so that a DC output of 2 volts is achieved for an
input of 125mV rms. There will then be full AGC output from
the S1.623C for a 4dB increase in input. A fixed resistor of
1.5kilohms can often be used instead of the potentiometer.
$SB Demodulator

The carrier input is applied to Pin 6, via a low-leakage
capacitor. It should have an amplitude of about 100mV rms
and low second harmonic content to avoid disturbing the
DC level at the detector output.

Pin 8 is the SSB output and should be decoupled at RF
by a 0.01 microfarad capacitor. The output impedance of
the detector is 3 kilohm and the terminal is at a potential of
about +2V which may be used to bias an emitter follower if
a lower output impedance is required. The input to the
audio stage of a receiver using an SL623C should be
switched between the AM and the SSB outputs — no
attempt should be made to mix them. Since the SL621C is
normally used in circumstances where low-level audio is
obtained from the detector, the relatively high SSB audio
output of the SL623C must be attenuated before being
applied to the SL621C. This is most easily done by con-
necting the SL623C to the SL621C via a 2 kilohm
resistor in series with a 0.5 microfarad capacitor.

Input Conditions

The input impedance is about 800 ohms in parallel with
5pF. Connection must be made to the input via a capacitor
to preserve the DC bias. An input of about 125mV rms is
required for satisfactory carrier AGC performance and
20mV rms for SSB detection. Normally, the AGC will cope
with this variation but in an extreme case a receiver using
an SL623C and having the same gain to the detector in
both AM and SSB modes will be some 10dB less sensitive
to AM.
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Semiconductors

SL640/SL641

SL640C & SL641C

DOUBLE BALANCED MODULATORS

The SL640C and SL841C are double balanced modulators
intended for use in radio systems at frequencies up to
75MHz. The SL640 has an integral output load resistor (Pin
5) together with an emitter follower output (Pin 6) whereas
the SL641 has a single output designed as a current drive
to a tuned circuit.

FEATURES

M No External Bias Networks Needed
W Easy Interfacing
B Choice of Voltage or Current Outputs

APPLICATIONS

B Mixers In Radio Transceivers
H Phase Comparators
B Modulators

QUICK REFERENCE DATA

B Supply Voltage: 6V
B Conversion Gain: 0dB
B Maximum Inputs: 200mV rms

ABSOLUTE MAXIMUM RATINGS

Supply voltage 9V
Storage temperature: —55°C to +1 25°C

CAN (0V)

LOW IMP.OUTPUT __| 204—— DECOUPLE
(SL640 ONLY}

OUTPUT CARRIER INPUT
(4 }]
Fig. 1 Pin connections (bottom view)
vee
e
== A e A
| 5o |
| |
! 350 !
on oy e
carrier o— | hadd 5 o
SL640C
SIGNAL o—-"-+——7
10n \ m ‘l '—0
| |
o _r e 4 1.5k MIN.
7 g ¥

Fig. 2 Block diagram (SL640C)

E Vee

sLea1C 2 ‘C

10n ®
canmier o—|—2——=

SIGNAL HHH
10n * |
[l 1 Ry < 800A
ll_ | |2, 1<800n
e ——— e —
%m" g

Fig. 3 Block diagram (SL641C)
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SL640/SL641

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vee: 6V
Ambient temperature: —30°C to +85°C

Characteristic Circuit Velue Units Conditions
Min. | Typ. Max.
Supply current SL640C 12 17 mA
SL641C 10 13 mA
Conversion gain SL640C | -3 | O +3 dB
Conversion transconductance | SL641C [1.76 | 2.5 35 mmho
Noise figure 10 dB
Carrier input impedance 1 kQ
Signal input impedance SL640C 500 Q
SL641C 1 kQ
Maximum input voltage SL640C 210 mV rms
SLe41C 250 mV rms
Signal leak SLe40C -30 | -18 | dB } {(S:-agn,al: :%ngv\r/ms, 1;?3?:” "
. _ _ rrier: 100mV rms, 28. 3
Carrier leak SL640C 30 20 | dB Output: 30MHz
Signal leak SLe41C -18 | —12 | dB } g;gn,a't 71%%V\rlmsv S%bggé MH
. rrier: 100mV rms, 28. z
Carrier leak SL641C =25 | —12 | dB Output: 1.75MHz
Signal1:42.5mV rms, 1.75MHz
: _ - Signal2: 42.5mV rms, 2MHz
Intermodulation products SL640C 45 35 [ dB { Carrier: 100mV rms, 28.25MHz
Output: 29.75MHz
Signal1: 42.5mV rms, 30MHz
_ _ Signal2: 42.5mV rms, 31MHz
SLe41c 4 | 80 | a8 { Carrier:100mV rms, 28.25MHz
Output: 3.75MHz

APPLICATION NOTES

The SL640C and SL641C require input and output
coupling capacitors which normally should be chosen to
present a low reactance compared with the input and output
impedances (see Electrical Characteristics). However, for
minimum carrier leak at high frequencies the signal input
should be driven from a low impedance source, in which
case the signal input capacitor reactance should be
comparable with the source impedance. Pin 2 must be
decoupled to earth via a capacitor which presents the lowest
possible impedance at both carrier and signal frequencies.
The presence of these frequencies at Pin 2 would giverise to
poor rejection figures and to distortion.

The output of the SL641C is an open collector. if both
sidebands are developed across the load its dynamic
impedance must be less than 800 ohms. If only one sideband
is significant this may be raised to 1600 ohms and it may be
further raised if the maximum input swing of 200mV rms is
not used. The DC resistance of the load should not exceed
800 ohms. If the circuit is connected toa +6V supply and the
load impedance to +9V, the load may be increased to 1.8
kilohms at AC or DC. This, of course increases the gain of the
circuit.

There are two outputs from the SL640C; one is a voltage
source of output impedance 350 ohms and 8pF and the other
is the emitter of an emitter follower connected to the first
output. The output on pin 6 requires a discrete load resistor
of not less than 1500 ohms to ground. The emitter follower
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output should not be used to drive capacitive loads as emitter
followers act as detectors under such circumstances with
resultant distortion and harmonic generation. Frequency-
shaping components may be connected to the voltage
output and the shaped signal taken from the emitter follower.
The AC load should not be less than 250 ohms.

SIGNAL  R2
LEAK ADJ. 10k

R1  CARRIER
10k LEAK ADJ.

CARRIER

SIGNAL
ie e

Fig. 4 Signal and carrier leak adjustment

Signal and carrier leak may be reduced by aitering the bias
on the carrier and signal input pins, as shown in Fig.4. With
carrier but no signal R1 is adjusted for minimurn carrier leak.
A similar network is connected to the carrier input and with
signal and carrier present, signal leak is minimised by means
of R2.
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SL650/SL651B/C

SL650B & C SL651B&C

MODULATOR/PHASE LOCKED LOOP CIRCUITS FOR MODEMS

The SL650/1 are versatile integrated circuits capable of
performing all the common modulation functions (AM,
PAM, SCAM, FM, FSK, PSK, PWM, tone-burst,
delta-modulation, etc.). A wide variety of phase-locked
loops can be realised using the SL650 or SL651, with all
par s tely controiiable; they can also be used to
generate precise waveforms at frequencies up to 0.2MHz.

The highly accurate and stable variable frequency
oscillator is programmable over a wide range of frequency
by voltage, current, resistor or capacitor. In addition direct
selection of one of four spot frequencies is facilitated by
using the on-chip binary interface, which accepts standard
logic levels at very low logic ‘1’ input currents.

The differential input phase comparator has a wide
common mode input voltage range. It has a high gain
limiting amplifier at its input requiring only 1mV input to
maintain lock range in a typical phase-locked loop. The
current output is programmable from zero to over 2mA by
an external resistor or current input, and the gain is
voitage —, current —, or resistance — programmable from
zero to greater than 10,000.

An auxiliary amplifier with a voltage gain of, typically,
5000 is incorpated in the SLB650 for use when it is required
to interface to specified levels and impedances. The
auxiliary amplifier features low bias current (typically
25nA), fast recovery from overload, and a short-circuit
output current of +7.6mA,

The auxiliary amplifier is omitted from the SL651.

APPLICATIONS

W Modems

# Modulators

B Demodulators

B Tone Decoders

B Tracking Filters

W Waveform Generators

QUICK REFERENCE DATA
B Supply Voltages 16V

B Operating Temperature Range —55°C to +1 25°C

REF VFO VFO AR Fi Fy af alnukv EARTH

TIMING  CURRENT
INPUTS

DG24

Fig.1 Pin connections (top view)

FEATURES

B VFO Frequency Variable Over 100:1 Range
With Same Capacitor: Linearity 0.2%

B VFO Temperature Coefficient:

‘B’ Types 20 ppm/°C Max.

‘C’ Types 20 ppm/°C Typ.
Supply sensitivity 20 ppm/% Typ.
VFO Phase-Continuous at Transitions
Binary Interface

Phase Comparator O/P Can Swing to Supply
Voltages

On-Chip Auxiliary Amplifier (SL650)



SL650/SL651B/C
ELECTRICAL CHARACTERSTICS

Test conditions (uniess otherwise stated)
Supply voltage =6V
Temperature TA +22°C +2°C)

Value
Characteristics Pins Min.| Typ. | Max. Units Conditions
Supply current Icc 17,19 3 mA
Variable frequency oscillator
Initial frequency offset error -3 +1 +3 %
Normal mark/space ratio 0.98( 1.00 | 1.02 -
Temp. coefficient of frequency +20 ppm/°C | See note 1
Frequency variation with supplies 17,19 +20 ppm/%
Voltage at timing current inputs 6,7,8,9 +10 mV See note 2
VFO output, ‘low’ state 2 0 0.2 v
VFO output, ‘high’ state 2 +1.1] +1.3 v R = 10k§2
Max. freq. of oscillation 0.5 MHz
Binary inputs
Vin to guarantee logic ‘low’ 10. 11 +0.6 v See note 3
Vin to guarantee logic ‘high’ 10,11 |+24 v
Input current 10, 1 0.05 | 0.25] mA Vin =+3.0V
Phase comparator
Differential 1/P offset voltage 23,24 +2 mV Vout = OV
Input bias current 23,24 005 | 25 HA Vin =0V
Differential input resistance 23,24 100 39
Common mode I/P voltage range 23,24 | x4 \
Differential I/P to limit (AC) 23,24 1.0 10 [ mV rms| Seenote 4
Output current 21,22 [+1.0| +2.0 | t6.0] mA 22 = 260uA
Current gain (pin 22 to pin 21) 21,22 | 4 *10 - See note 5
Transconductance, O/P/diff.1/P 21,23,24 (+100( +250 mA/V See note 5
Output voltage, linear range 21 5 | 1565 v
Output current 21 +2 HA 122=0
Phase comparator I/P *low’ 1 —4 -0.2 Vv
Phase comparator I/P ‘high’ 1 +1.9 +5.3 v
Auxiliary amplifier (SL650 only)
Differential I/P offset voltage 13,14 +2 mV Vout =0V
Input bias current 13,14 0.025( 05 MA Vip =0V
Differential I/P resistance 13,14 | 0.2 3 MQ
Common mode I/P voltage range 13,14 | %4 Vv
Voltage gain (13—14) to 15 13,14,15]1000| 5000 -
Output voltage range 15 4] 148 A RL=> 2k
Output current limit 15 *4 | 6.5 | 12 mA

NOTES

1. With a timing current of 60UA and f = 1kHz (C = 0.0yLF, R = 100k§2, supply voltages = 36V), the temperature coefficient of frequency of
the SL650C is typicaily 2.5ppm/°C over the range 0°C to +40°C.

This voltage applies for timing currents in the range 20A to 2mA and with the relevant input selected. In the unselected state the voltage

is typically +0.6V.

The ‘low’ state is maintained when the inputs are open-circuited.

Limiting will occur earlier if the output {pin 21) voltage-limits first.

For a control current input to pin 22 of 250UA The sign of the transconductance is positive when the signal input is positive and the VFO

output (or phase comparator input) is ‘high’.

ELESRENN

ABSOLUTE MAXIMUM RATINGS

Supply voitages t 7.5v

Storage temperature —55° to +175°C
Operating temperature —55° to +125°C

Input voltages Not greater than supplies
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SL650/SL651B/C

TRING CAPACITOR

: "

SIGNAL NPUTS LooP cam
7 COMIROC REF £REO

9 e
SUPPLY

BINARY INPUTS.

bn 0
AYE  COMPENSATION
eyt

AUX AMP [SL 650 ONLY)

Fig. 2 Circuit diagram of SL650/SL651

OPERATING NOTES

Basic VFO Relationships

The VFO free-running frequency is inversely proportional
to the value of the tuning capacitor C, connected to pins 4
and 5, and directly proportional to the VFO timing current
(see Fig.3). Four current switches, controlled by TTL-
compatible logic inputs on pins 10 and 11 select a
combination of external resistors (connected to pins 6, 7, 8
and 9) which determine the VFO timing current. When both
logic inputs are low, open-circuit, or connected to OV
however, then only the current switch associated with pin7is
closed. the VFO timing current is then determined solely by
the value of one resistor (R2 in Fig.3), and by the negative
voltage connected to that resistor.

In this simplified configuration, as shown in Fig.4 the VFO
frequency is determined by the relationship.

=

f= L.
CR

<

3

where f is in kHz, V in volts, C in uF and R in kS2.
If the timing resistor R is returned to the VFO
negative supply (pin 3), then

Vg =V3

and f =a-

Pin 3 is normally connected to the chip negative
supply; if, however, pin 3 is connected to a separate

negative supply then the VFO can be voltage-controlled,
and the VFO frequency will be:
1 v
CR V¢
where V— is the chip and timing resistor negative supply
and V¢ is the control voltage connected to pin 3

[
£ oR G 5
0 CURRENT switcHes L 1 _
T
BINARY, ' VFo
INPUTS 1 VFO 2=
|
EQR_ |
F+oF \
o |7 L
aFy [Fy [Fz [oF; VFO
v [F [P |8F2 iR
V)
Rz | 1r3 | |Re
-VE SUPPLY (v-)
Fig. 3 VFO and binary interface
ve
l VFO GAIN_ INPUT = Vgl
2r
K= R, -
I % w0 or Cry, RADIY- SEC
c
LA 4 12]
v=0 =
R
W TTTTTW3= v- OR CONTROL VOLTAGE V¢

Fig. 4 VFO basic configuration
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SL650/SL651B/C

The timing current | should be between 20pA and 2mA,
corresponding to a value for R betwsen 3k and 300k$2
with supplies of $8V. For accurate timing, CR should be
greater than Sus.

When the binary interface is used as shown in Fig.3 the

VFO free-running frequency is dependent on the logic input
states, as shown in Table 1.

Timing VFO
Pin 10 Pin 11 Pl F
1
Lo Lo 7 H
Lo HI 68&7 L, L
CR, * CR,
HI Lo 8 1
CR,
1.1
&9 L R I
HI Hi 8 CR, 'CR.

Table 1 Binary interface relationships

Auxiliary ampiifier

ion provides stability down to a

dooedloopqainoftypicmyZOdB.ASOchapacitor

connectedbetweenpc’nsmmd15willgiveoompensation

dwntoaclo.edloopgainofunity.meoutputisshort

;i:uitprotectodbmisnotrsoommendodfordrivingloads
than 2k

18

Phase Comparator

The phase comparator parameters are defined as follows
(see Fig.5):

121

Overall transconductance =
V24 — Va3

Vay
Vae — V3

The input amplifier will limit when the peak input
{V2a — V33) exceed t6mV (typ.). It is recommended that
Ry is kept below 5k§2 to avoid saturating the output and
introducing de-saturation delays.

Overall voltage gain =

]
VFO
2% ™1  PHase
SIGNAL COMPARATOR
INPUT
INPUT u1 T CAN SWING
AMPLIFIER a o TO WITHIN 0-5v
. URRE OF SUPPLIES

Fig.5 Phase comparator
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Semiconductors

SL652C

SL652C

MODULATOR/PHASE LOCKED LOOP

The SL652C is a versatile integrated circuit capable of
performing all the common modulation functions (AM,
PAM, SCAM, FM, FSK, PSK, PWM, tone-burst,
delta-modulation, etc.). A wide variety of phase-locked
loops can be realised using this device, with all parameters
accurately controllable; they can also be used to generate
precise waveforms at frequencies up to 0.2MHz.

The highly accurate and stable variable frequency
oscillator is programmable over a wide range of frequency
by voltage, current, resistor or capacitor. In addition direct
selection of one of four spot frequencies is facilitated by
using the on-chip binary interface, which accepts standard
logic levels at very low logic 1 ’ input currents.

The differential input phase comparator has a wide
common mode input voltage range. It has a high gain
fimiting amplifier at its input requiring only 1TmV input to
maintain lock range in a typical phase-locked loop. The
current output is programmable from zero to over 2mA by
an external resistor or current input, and the gain is voltage
— current — or resistance — programmable from zero to
greater than 10,000.

FEATURES

VFO Frequency Variable Over 100: 1 Range
With Same Capacitor: Linearity 0.2%

VFO Temperature Coefficient: 20 ppm/°C
Typ.

Supply sensitivity 20 ppm/% Typ.

VFO Phase-Continuous at Transitions

Binary Interface

QUICK REFERENCE DATA

B Supply Voltages 6V
B Operating Temperature

Range 0°Cto+70°C
B Supply Currents 1.5mA typ.

VFO -VE +

| Sowa INPUT
TIMING CAPACITOR |
LOOP GAIN CONTROL

PHASE COMPARATOR OUTPUT
TIMING

CURRENT
INPUTS

BINARY INPUTS

DG 16
Fig. 1 Pin connections (top view)
APPLICATIONS
B Modems
B Modulators
B Demodulators
B  Tone Decoders
B  Tracking Filters
B  Waveform Generators
B Stable Current-Controlled Oscillators
ABSOLUTE MAXIMUM RATINGS
Supply voltages +7.5V
Storage temperature —55° to +175°C
Operating temperature _55° t0 +125°C
input voltages Not greater than supplies



SL652C
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Supply voltage: +6V

Tar+25°C $6°C
Value
Characteristics Pins Units Conditions
Min. | Typ. | Max.
Variable frequency oscillator
Initial frequency offset error -3 +1 +3 %
Normal mark/space ratio 0.98 1.00 1.02 -
Temp. coefficient of frequency *20 ppm/°C See note 1
Frequency variation with supplies 11,12 +20 ppmM/%
Voltage at timing current inputs 4,5,6,7 *10 mV See note 2
Max. freq. of oscillation 0.5 MHz
Binary inputs
Vin to guarantee logic ‘low’ 8,9 +0.6 v See note 3
Vin to guarantee logic ‘high’ 8,9 +2.4 v
Input current 8,9 0.05 0.25 mA Vin =+3.0V
Phase comparator
Differential I/P offset voltage 15,16 +2 mV Vout =0V
Input bias current 15,16 0.05 25 HA Vin =0V
Differential input resistance 15,16 100 k2
Common mode 1/P voltage range 15,16 t4 v
Differential 1/P to limit (AC) 15,16 1.0 10 mV See note 4
Output current 13,14 +1.0 2.0 5.0 mA 114 = 250uA
Current gain (pin 14 to pin 13) 13,14 +4 +10 - See note 5
Transconductance, O/P/diff.l/P 13,15,16 | £100 | +250 mA/V- See note 5
Output voltage, linear range 13 *5 55 v
Output current 13 +2 mA l14=0

NOTES

1. With a timing current of 60UA and f = 1kHz (C = 0.014F, R = 100k §2, supply voltages = £6V), the temperature coefficient of
frequency of the SLE52C is typically +2.5ppm/°C over the range 0°C to +40°C.

2. This voltage applies for timing currents in the range 20MA to 2mA and with the relevant input selected. In the unselected state the voltage
is typically +0.6V.

3. The ‘low’ state is maintained when the inputs are open<ircuited.

4. Limiting will occur earlier if the output (pin. 13) voltage-limits first.

5. For a control current input to pin. 14 of 260UA. The sign of the transconductance is positive when the signal input is positive and the
VFO output (or phase comparator input) is 'high’.

YE V=GN
12 Ul U3
et -0 — o 1
| i
: 1
] PHASE '@G
SIGNAL
INPUTS 15) COMPARATOR 7 oot
! 1
1 thear |
i _4}9
1\
VFO-VE c VFO CURRENT SWITCHES  fo : ?,ﬂ’.if,;
] Al 1112 Af2 —?,
! 12 )
0 — -0 — —_ & = Oy
Py 20 % Ty

TIMING CURRENT
INPUTS

Fig. 2 SL652C block diagram
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SL652C
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Fig. 3 Circuit diagram of SL652

OPERATING NOTES

Basic VFO Relationships

The oscillator output is normally taken from the phase
comparator output by biasing the signal inputs a few
hundred millivolts apart. If a direct oscillator output is
required when the phase comparator is otherwise
employed, it should be taken from pin 2 or 3 (which may
affect oscillator stability). Alternatively, an SL651C can be
used in place of the SL652C .

The VFO free-running frequency is inversely
proportional to the value of the tuning capacitor C,
connected to pins 2 and 3, and directly proportional to the
VFO timing current (see Fig.4l). Four current switches,
controlled by TTL-compatible logic inputs on pins 8and 9
select a combination of external resistors {connected to
pins4, 5, 6 and 7) which determine the VFO timing
current. When both logic inputs are low, open-circuit, or
connected to OV however, then only the current switch
associated with pin 5 is closed. The VFO timing current is
then determined solely by the value of one resistor {R2 in
Fig.4), and by the negative voltage connected to that
resistor.

In this simplified configuration, as shown in Fig.5 the
VFO frequency is determined by the relationship.

1 Vr

CR V4
where f is in kHz, V in volts, C in uF and R in k2.

If the timing resistor R is returned to the VFO negative
supply (pin 1) then

VR =Vy
1

df =—
T

Pin 1 is normally connected to the chip negative supply;
if, however, pin 1 is connected to a separate negative supply
then the VFO can be voltage-controlled, and the VFO
frequency will be:

f L el
where V— is the chip and timing resistor negative supply
and V¢ is the control voltage connected to pin 1.

The timing current should be between 20uA and 2mA,
corresponding to a value for R between 3kS2 and 3002
with supplies of +6V. For. accurate timing, CR should be
greater than Sus.

When the binary interface is used as shown in Fig. 4, the
VFO free-running frequency is dependent on the logic
input states, as shown in Table 1.
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SL652C

Pin8 Pin9 Timing VFo
Pins Frequency
1
LO LO 5 -_—
CR;
1 1
Lo HI &5 —t——
4 CR; CR,
HI Lo 6 #
CR3
1 1
HI HI 7 —_—t
6& CR3 CR4
Table 1 Binary interface relationships
Phase Comparator

The phase comparator parameters are defined as follows
(see Fig. 6):

lia

Overall transconductance =
16 — Vl 5
Overall voltage gain = Vis
Vie = Vis
The input amplifier will limit when the peak input (Vis
— Vjis)exceeds £5mV (typ.). It is recommended that Rpis
kept below 5k to avoid saturating the output and
introducing de-saturation delays.

¢

—] SIGNAL
VFO o
s COMPARATOR
o o
15 et AQureur CAN SWING
AMPLIFI
LIFIE I.II CURRENT GAIN o Y Y
L%’NV‘%{‘ & 25TYP L
INPUT
* CURRENT
GAIN 24

Fig 6. Phase comparator
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HEE] 3
F10RFy fg CURRENY switches 1 |
|
LOGIC H vFO
INPUTS t VvFo orP
I TOPHASE
FOR__ |, 1 COMPARATOR
F+ar i , (INTERNAL)
aF, JFy |, o VFO
1 fFr IR 2 M
(i)
Ry | Rz [ [r3] {Re
~VE SUPPLY (V-
Fig. 4 VFO and binary interface
Ve
VFO GAIN' (INPUT= Vg |
12 K= 22 RaDY K
— VFO O/P “CRYy
T
2 5 ) 10] }%
V=0,
R
VR VisV-OR CONTROL VOLTAGE Ve
Fig. 5 VFO basic configuration




@PI.ESSEY

Semiconductors

SL1021A/SL1021B

SL1021A & B

CHANNEL AMPLUFIER

The SL1021 A and B are bipolar monolithic integrated
circuit amplifiers designed for use as channel amplifiers in
telephone transmission equipment and satisfy the require-
ments of the British Post Office channel translating
apparatus (RC5467).

The two variants A and B are distinguished by
guaranteed output levels of +10dBm and +13dBm,
respectively, other parameters being identical.

The main feature of these devices is the provision of a
temperature-stable DC operated remote gain control facility
having an adjustable range of control.

The connections provided allow a variety of uses,
including fixed gain amplification with various feedback
configurations.

FEATURES

B Up to+13dBm O/P into 6008 (Class A)
B Temperature insensitive remote DC gain
control
B Non-interactive adjustment of:
Gain
Gain Range
Output Return Loss
B 1.1 600Q Transformer output can be
optimized for low inductance using 2-element
filter configuration

Power Bandwidth: 150kHz (fixed gain,
Fig. 4)
Small Signal gain Bandwidth: 3MHz {see
Fig. 4)

APPLICATIONS

Telephone Communications

Channel Group Translation Equipment
Radio — communications

Small Signal Processing

SUPPLY ouTPuUT
\

DC FEEDBACK AC FEEDBACK
N Ve

o, o

t] 2
o8 O 304 — EARTH (+vE}

o7 4o,

INVERTING
e —

NON-INVERTING ' ™ compensation

I\

GAIN CONTROL
CONTROL ~ REFERENCE

CM10/s

Fig. 1 Pin connections

REMOTE GAIN
CONTROL INPUT

TEST COMDITIONS

Razdsun s
Rg - ADWST FOR 74¢B  Rs=010 6000

GAIN RANGE 13k Ra:ADWST FOR MIN
RETORN L0SS F75)

Cc = 50-500pF

GAN = 2648

Fig. 2 SL1021 test circuit and typical application

QUICK REFERENCE DATA

B Supply Voltage —20V (via 400Q)
B Supply Current 9mA

B  Gain Control Current  0.6mA

B Temperature Range —25°C to +125°C
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SL1021A/SL1021B
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb 22°C + 2°C
These characteristics are those obtained using the test circuit of Fig.2,the gain range and output impedance being

adjusted as indicated.

Value
Characteristics Units Conditions
Min. Typ, | Max.
Gain (reference gain G) 245 26 275 dB
Gain/Rg 28 dB Rs = 600£2 to 3k2
Gain range 7.4 dB Adjusted
Gain law

Ra = 1250 39 4.1 4.3 dB .

Ry = 9kQ 35| —33 | -31 | a8 Relative to G
Gain/temperature —-0.1 +0.1 dB Relative to G, T = 10°C to 45°C
Gain/Vg 0.1 dB Vg =—-20V 1V
Distortion

2nd harmonic —-36 dBm0

3rd harmonic —45 | dmo | At10dBmoutput
Overload

SL1021A 10 13 dBm Class A operation

SL1021B 13 15 dBm
Noise -76 dBmP Proportional to G
Output impedance 600 Q Adjusted
Return loss 20 dB 250Hz to 3.4kHz
Input impedance 10 k& Variable with R and Rg
Gain at reduced Vg 255 dB Vg = —17.5V See Fig.2
Overload at reduced Vg 7 dBm Vg =—17.5V
Gain control interaction between R

. . Equivalent to 11 channels,
channels (change in gain for 0.25 dB Common R earth return
3.3 mA current change) A
Frequency response 240 3400 Hz +0.05dB ref. 800Hz
Bandwidth 100 kHz Cc = 50pF

GAIN 6

AC. FEEDBACK COMPENSATION

CONTROL

CONTROL 8
REFERENCE

8
INVERTING
INPUT

9
DC. FEEDBACK O——

NON-INVERTING 7
INPUT

RO EARTH (+vE)

+—O ouTPUT
1
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Fig. 3 SL1021 equivalent circuit




SL1021A/SL1021B

OPERATING CONDITIONS (see Fig. 2)

Value
Parameter Units Conditions
Min. Typ. | Max.

Supply current 9 11.0 mA Ra =0
7.0 mA Ra = 11kQ

Supply voltage -20 \ Via 4002
Supply voltage on chip -17 v Pin 10
Supply maximum -23 \' Pin 10
Control current 0.5 mA Ra =0

0.26 mA Ra = 10k
Control current change 0.3 mA Ra =0to 11kQ
Operational temp. -25 +125 °c
Fixed gain application (see Fig. 4)
Optimum load 100 Q
Power output 20 mwW Class AB
Power bandwidth 150 kHz 10mW
Gain 20 dB Values as Fig. 4
Frequency response 3 MHz Small signal

U ouTPUT
SL 1021 —— RL> 100n

7 O 8
Zniox o——u—J l h
m:,l /E'm

Fig. 4 Fixed gain amplifier, Class A or A8
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SL1021A/SL1021B

OPERATING NOTES

1.

2.

126

The control decoupling capacitors should be of a low
leakage type.

Other values of control resistors are possible if other
gains/gain ranges are required. However, the parallel
resistance to earth from pins 5 and 6 should be <8k$2
at all settings.

If the control resistance is increased or open
circuited, the amplifier gain will decrease to zero.
(See Fig. 4 for fixed gain use).

The compensation capacitor can be increased to reduce
the frequency response and power bandwidth.

The gain may be increased from the value of Fig. 2
(26dB nominal) by increasing R, the gain increase
being given by:
Re+85
—85 0%

where R is in k2.

Because of temperature coefficient mismatch between R¢
and internal resistors, the gain stability may be degraded

with
6.

7.
ord:

temperature.

The case is connected to pin 10 (—ve supply). To
avoid damage to the device when operating with a
positive earth system, care should be taken to prevent
the case from becoming earthed.

This device is also available with tin-dipped leads,
er as SL1021AM.

ABSOLUTE MAXIMUM RATINGS

Supply voltage (via 4002) -30v
Storage temp. range —55°C to +175°C
Free air operating temp. range —40°C to +130°C



SL1021A/SL1021B
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Semiconductors

sL1521

SL1521A & C

300MHz WIDEBAND AMPLIFIERS

The SL1521A and C are wideband amplifiers intended for
use in successive detection logarithmic IF strips operating at
centre frequencies of up to 200MHz. It is a plug in
reptacement for the SL521 series of RF amplifiers. The mid-
band voltage gain of the SL1521 is typically 12dB. The
SL1521A and C differ mainly in the tolerance of voltage gain.

APPLICATIONS

B Radar IF Strips
B Wideband Amplification

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +150°C
Operating temperature —55°C to +125°C
Maximum chip operating temperature 150°C
Chip to ambient thermal resistance 250°C/W

Test circuits: see Fig.8

VOLTAGE GAIN {dB)
=S

1 5 10 S0 100 200 300 500
FREQUENCY (MHz)

Fig.3 Voltage gain v. frequency

cma

Fig.1 Pin connections

RECTIFIED OUTPUT (mA}

Fig.2 Circuit diagram
p. 0 MHz
~ 20 MHz
// 60MHZ
0 01 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0

INPUT SIGNAL (Vrms)

Fig.4 Rectified output current v. input signal



SL1521

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
=+22°C +2°C

Temperature

Supply voltage

=+56.2V

DC connection between input and bias pins.

Value
Characteristic Circuit Units Conditions
Min. | Typ. | Max.
Voltage gain, f =120 MHz SL1521 A 115 125 dB
SL1521 B 11.2 128 dB 3mVrms input
SL1521 C 108 13.1 dB 50 ohms source
Voltage gain, f = 160MHz SL1521 A 11.2 128 dB 8pF load + 500 Q
SL1521 B 11.0 13.0 dB
SL1521 C 10.6 134 dB
Upper cut-off frequency SL1521 A 3156 | 350 MHz
SL1521 B 316 | 350 MHz | 50 ohms source
SL1521 C 300 | 350 MHz
Lower cut-off frequency All types 6 10 MHz | 50 ochms source
Propagation delay ; All types 0.6 ns
Maximum rectified video output SL1521 A 0.95 1.05 mA f=120 MHz
current SL1521 B 0.90 1.10 mA 0.5Vrms input
SL1521 C 0.90 1.20 | mA 8pF load, 500 ochms in
parallel
Variation of gain with supply voltage All types 1.0 dB/v
Variation of maximum rectified All types 30 %/V
output current with supply voltage
Maximum input signal before overload All types 15 Vrms | See note below
Noise figure 3 45 dB | f= 120 MHz, source
Supply current All types | 10.0 | 15.0 | 20.0 mA | resistance optimised
Maximum RF output voltage All types | 1.0, Vp-p { f=120MHz
; | .
_ /‘/"A 50MHz
: 10 o ~——} & s
;; o8 "/L—’— '\\“ SM i 4
H 3 L1
8 os w?
% INPUT 05V RMS § 12120 MHz
R 2 Rg =450
~60 ~40 -20 0 20 &0 60 80 100 120 &0 -20 ] 20 0 50 80 100 20

AMBIENT TEMPERATURE (°C)

Fig. 5 Maximum rectified output current v. temperature

TEMPERATURE (°C)

Fig. 6 Typical noise figure v. tempersture




Operating Notes

The amplifiers are intended for use directly coupled,
as shown in Fig. 8.

The seventh stage in an untuned cascade will be
giving virtually full output on noise.

Noise may be reduced by inserting a single tuned
circuit in the chain. As there is a large mismatch be-
tween stages a simple shunt or series circuit cannot be
used. The choice of network is also controlled by the
need to avoid distorting the logarithmic law ; the net-
work must give unity voltage transfer at resonance. A
suitable network is shown in Fig. 9. The value of C1
must be chosen so that at resonance its admittance
equals the total loss conductance across the tuned
circuit.

A simple capacitor may not be suitable for decoupling
the output line if many stages and fast rise times are
required.

Values of positive supply line decoupling capacitor
required for untuned cascades are given below.
Smaller values can be used in high frequency tuned
cascades.

The amplifiers have been provided with two earth
leads to avoid the introduction of common earth lead
inductance between input and output circuits. The
equipment designer should take care to avoid the
subsequent introduction of such inductance.

CAPACITANCE (pF)

SL1521

L
_—
te-ssc—t" | I B oy
ToA28eC ——
T=H25%
° 20 40 50 °0 100 120 *%o %0 180 200

FREQUENCY (MHz)

Fig. 7 Input admittance with oben-ircuit output

Number of stages

6ormore| 5 4 3

+52v

ourPuT

b OUTPUT
= DECOUPLING

Minimum capacitance| 30nF  |10nF| 3nF| 1nF

Fig. 8 Direct coupled amplifiers

TO (n+1)th STAGE
F“:“ - 1BIAS AND WPUT
STAGE
PINS LINKED)

DC BLOCKING
CAPACITOR

Fig. 9 Suitable interstage tuned circuit
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Semiconductors

SL1523C

SL15623C

DUAL WIDEBAND LOGARITHMIC AMPLIFIER

The SL1523C consists of two SL1521’s in series,
and is intended to reduce the package count and
improve the packing density in logarithmic strips
at frequencies up to 200 MHz.

Absolute Maximum Ratings
(Non-Simultaneous)

The absolute maximum ratings are limiting values
above which operating life may be shortened or

GROUND

RF INPUT
AN

/ N\
VIDEO OUTPUT RF OUTPUT

satisfactory performance may be impaired. CM6
Storage temperature range —55°C to +175°C - N N -
Operating temperature —55°C to +125°C Fig. 1 Pin connections (bottom view)
Chip operating temperature : 150°C
Chip-to-ambient thermal
resistance 300°C/W
Chip-to-case thermal
resistance 5° C/W
Maximum instantaneous voltage at
video output +12V
Supply voltage + 9V
e bee
& Yioeo RF INPUT GROUND
GROUND — |- O6 20— V¢
2 RF
oot
N
VIDEQ OUTPUT RF QUTPUT
GRouND
Fig. 2 SL1523 circuit diagram (each amp) Fig. 3 SL1523 block diagram
2 25
% 24 /
—
1 3 ,/ \ 0MHz
20 H T 20 o
g 1 : / 20 MKz
z 21 A 50MHz
3 3 /
w a
g 12 E 12
g . 2 o
o 0L
5 | |
1 5 0 50 00 200 300 500 0.1 0.2 03 X3 0.5 0.6 0.7 0.8 . 0.8 10

FREQUENCY MMz}

Fig. 4 Voltage gein v. frequency

INPUT SIGNAL (Vemas) \

Fig. 5 Rectitied output current v. input signal
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SL1523C

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Temperature = 22°C + 2°C
Supply voltage = + 5.2V

Characteristic SL1523 Units Test Conditions
Voltage gain (Min) 21 dB f =120 MHz, 3mV rms
{Max) 27 dB input, 50 ohms source
4 pF load + 500 ohms
Voltage gain (Min) 20 dB f =160 MHz, 3mVrms
(Max) 27 dB input, 50 ohms source
A 4 pF load + 500 ohms
Upper cut-off (Min) 300 MHz 50 ohms source
frequency (Typ) 325 MHz 50 ohms source
Lower cut-off (Typ) 8 MHz 50 ohms source
frequency (max) 10 MHz 50 ohms source
Propagation delay (Typ) 1.2 ns
-Maximum rectified video
output current (Min) 1.6 mA f=120 MHz, 0.5 V rms
(Max) 20 mA input, 4 pF load.

Variation of gain with
supply voitage (Typ) 20 dB/v
Variation of maximum

rectified output current

with supply voltage (Typ) 30 %/V
Maximum input signal
before overioad (Typ) 15 Vrms *See note below
Noise figure (Typ) 3 dB f=120 MHz, source
resistance optimized

Supply current (Min) 20 mA

(Typ) 30 mA

(Max) 40 mA

Maximum R.F. output
voltage (Min) 1.0 Vp-p f=120MHz

Note: Overload occurs when the input signal reaches a level sufficient to forward bias the base-collector junction of TR1 on peaks.

24 L] L —
‘/ \om
I —~—f P
£ — 120MHz ]
- | \ 2
2 ] ~~ @ wog
E
3 |
S ; 3
H INPUT 05V RMS H
z f 2120 MMz
¥ o 2 Rg=450n
(23 1
~60 ~40 -20 o 2 40 0 L 00 120 40 -20 ] 20 40 50 0 00 12e
AMBIENT TEMPERATURE (°C) TEMPERATURE (°C)

Fig. 6 Maximum rectitied output current v. temperature Fig. 7 Typical noise tigure v. temperature
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CAPACITANCE (pF)

SL1523C

s

0

[
s
Lot
=-s5ec=T" N
T=a2seC—4—
T=4125°C

[ 20 4 60 80 100 120 40 160 80

Fig. 8

FREQUENCY (MHz]

Input admittance with open circuit output

200

< 0 (n 4 1)th STAGE
";‘3:'62"‘—“—1 (BIAS AND INPUT

PINS LINKED)

-

DC BLOCKING
CAPACITOR

Fig.9 Suitable interstage tuned circuit
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SL1613C

Semiconductors

SL1613C

WIDEBAND LOG IF STRIP AMPLIFIER

The SL1613C is a bipolar monolithic integrated circuit
wideband amplifier intended primarily for use in succes-
sive detection logarithmic IF strips, operating at centre fre-
quencies between 10MHz and 60MHz. The devices pro-
vide amplification, limiting and rectification, are suitable for
direct coupling and incorporate supply line decoupling.
The mid-band voltage gain of the SL1613C is typically
12dB.

FEATURES

Well Defined Gain

4.5dB Noise Figure

High I/P Impedance

Low O/P Impedance

150MHz Bandwidth

On-Chip Supply Decoupling
Low External Component Count

APPLICATIONS

B Logarithmic IF Strips with Gains up to 108dB and
Linearity Better than 2dB

02 4y
y 4P
<10 | _&DETECIED
2 R3 SR s00e
TRG TRS
7
BIAS 33k e | |27
00
6 3 RF
puT IR TR2 GO ——OgurPut
100
22x 270 -I-
350p 3% | |30
5 ourPuT
Py
e EARTH
CASE

Fig. 2 Circuit diagram

opearmH {1 8] opEARTH
+wv [z 7] BiAS
REouTPUT (13 &[] wpur

DETOUTPUT [Ja 5|} P eARTH

DP8
Fig. 1 Pin connections (top)
ABSOLUTE MAXIMUM RATINGS
Storage temperature range —565°C to +125°C
Operating temperature range —30°C to +85°C
Maximum instantaneous voltage
at video output +12V
Supply voltage Vv
200
18-0
150
T:425°C 11
*o 2 P
2 120 == \Y\
3 10-0 N \\
w L\
T=+110°
5 80
g 1]
60
4“0
20
° =36 85 100 200 500

10
FREQUENCY {MHz)
Fig. 3 Voltage gain v. frequency



SL1613C
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Ta = +22°C *x2°C
Supply voltage = +6V
DC connection between input and bias pins

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

Voltage gain 10 12 14 | dB f=30MHz, R,=100Q,C_ =8pF
Upper cut-off frequency (Fig. 3) 150 MHz Rs=10Q, C_=8pF
Lower cut-off frequency (Fig. 3) 5 MHz Rs=10Q, C, =8pF
Propagation delay 2 ns
Max. rectified video output current (Figs. 4 and 5) 08 1 13 | mA f=60MHz, V,,=500mV rms
Variation of gain with supply voltage 0.7 daBNV
Variation of maximum rectified output
current with supply voltage 25 %V
Maximum input signal before overload 19 Vrms See Note 1.
Noise figure (Fig. 6) 45 dB f=60MHz, R,=450Q
Maximum RF output voltage 12 Vo-p
Supply current 15 20 | mA

Note 1. Overload occurs when the input signal reaches a level sufficient to forward bias the base collector junction of TR1 on peak.

P ‘;ném
. AT [
/ 1 o
H W N
§ H I i i \
13 T N
S ! trrrt N
g, f L nama
= T T [
g !
/
° 002 °08 01 0 o 10 20
NPUT SIGNAL (Vrms)
Fig. 4 Rectitied output current v. input signal
50
&5
g /—
& 0
2
9
v
g 1 60MHy
r-1 Rgr 4500
%30
25

-0 -0 -2 0 20 ]

80 0 100 120 %o
TEMPERATURE (°C)

Fig. 6 Typical noise tigure v. temperature
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RECTIFIED OUTPUT {mA)

CAPACITANCE {pF}

20
30 MHz
—
 — 60 MHx
10
1 I~ 10 MMz
INPUT « 0:5V RMS
o
-50 o 50 100
AMBIENT TEMPERATURE (°C)
Fig. 5 Maximum rectified output current v. temperature
' T
‘CONDUCTANCE : 0-2mmho '
L] OVER THE RANGE
I — T
7
T -55°C
6 | "
vosee P
s T -12sec =]
&
1 20 30 & 5 ¢ 0 [T 9 100

FREQUENCY ([MHz)

Fig. 7 Input admittance with open circuit output



SL1613C
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=
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Fig. 8 Direct coupled amplitiers

OPERATING NOTES

The amplifiers are intended for use directly coupled, as
shown in Fig. 8.

The seventh stage in an untuned cascade will be giving
virtually full output on noise.

Noise may be reduced by inserting a single tuned circuit
in the chain. As there is a large mismatch between stages a
simple shunt or series circuit cannot be used. The choice of
network is also controlled by the need to avoid distorting
the logarithmic law; the network must give unity voltage
transfer at resonance. A suitable network is shown in Fig. 9.
The value of C1 must be chosen sa that at resonance its
admittance equals the total loss conductance across the
tuned circuit. Resistor R1 may be introduced to improve
the symmetry of filter response, providing other values are
adjusted for unity gain at resonance.

A simple capacitor may not be suitable for decoupling
the output line if many stages and fast rise times are re-
quired.

Values of positive supply line decoupling capacitor re-
quired for untuned cascades are given below. Smaller
values can be used in high frequency tuned cascades.

BIAS AND INPUT

€1
FROM nth iF 70 (n+ 1)th STAGE
PINS LINKED)

0C BLOCKING

e
-E ]- CAPACITOR

Fig.9 Suitable interstage tuned circuit

The amplifiers have been provided with two earth leads
to avoid the introduction of common earth lead inductance
between input and output circuits. The equipment designer
should take care to avoid the subsequent introduction of
such inductance.

Number of stages

6ormore| 5 4 3

Minimum capacitance| 30nf 10nF| 3nF | inF

The 500pF supply decoupling capacitor has a resistance
of, typically, 10Q. It is a junction type having a low break-
down voltage and consequently the positive supply current
will increase rapidly if the supply voltage exceeds 7.5V
(See Absolute Maximum Ratings).

n
1€1-9 = SLYC ,;;

Centre frequency 60MHz
Dynamic Range -75dBm to +15dBm
Video rise time 70nSec
Bandwidth approx. 20MHz
Output voltage 0—15V
Typical log accuracy +2dB

Fig. 10 Circuit disgram of low cost strip
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SL1621C

(o] PLESSEY

Semiconductors

SL1621C

AGC GENERATOR

The SL1621C is anAGC generator designedspecifically
for use in SSBreceivers in conjunction with the SL1610C,
SL1611C and SL1612CRF and IF amplifiers.Incommon with
other advanced systems it generates a suitable AGC voltage
directly from the detected audio waveform, provides a ‘hold’
period to maintain the AGC level during pauses in speech,
and is immune to noise interference. In addition it will
smoothly follow the fading signals characteristic of HF
communication.

When used in a receiver comprising one SL1610C and
one SL1612C amplifierand a suitabledetector,the SL1621C P8
will maintain the output within a 4dB range for a 1 10dB
range of receiver input signal.

FEATURES

B Al Time Constants Set Externally
B Easy Interfacing
B Compatible with SL1610/1611/ 1612

APPLICATIONS

B SSB Receivers
B Test Equipment

QUICK REFERENCE DATA

B Supply voltage: 6V

8 Supply current: 3mA Fig. 2 Block diagram
ELECTRICAL CHARACTERISTICS ABSOLUTE MAXIMUM RATINGS
Test conditions (unless otherwise stated):

Supply voltage: 12V
Supply voltage VcC = 6V Storage temperature: _55°Cto +125°C
Ambient temperature: —30°C to +85°C 9 P € 55°C 25

Test frequency: 1kHz
Test circuit as Fig. 2

Value
Characteristic Units Conditions
Min. Typ. Max.
Supply current 31 5 mA No signal
Cut-off frequency (—3dB) 6 kHz
Input for 2.2V DC output 7 mvrms
Input for 4.6V DC output 1 mVrms
Maximum output voltage 45 \
AC ripple on output 12 mV pk-pk 1kHz, output open circuit
Input resistance 500 Q
Output resistance 70 Q
‘Fast’ rise time t4 20 ms 0 to 50% full output
‘Fast’ decay time t2 200 ms 100% to 36% full output
‘Slow’ rise time t3 200 ms Time to output transistion point
Hold collapse time t4 100 ms 90% to 10% full output
Hold time ts 10 s
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SL1621C
APPLICATION NOTES

The SL1621C consistsof an input AF amplifier coupled to
a DC output amplifier by means of two detectors having
short and long rise and fall times respectively. The time
constants of these detectors are set externally by capacitors
on pins 5 (C1) and 3 (C2).

The audio signal at the input will rapidly establish
an AGC level via the ‘fast’ detector time in t1 (see Fig. 3).
Meanwhile the long time constant detector output will rise
and after t3 will control the output because this detector is
more sensitive.

Input signals greater than approximately 4mV rms will
actuate a trigger circuit whose output pulses provide a
discharge current for Co.

By this means the voltage on C2 can decay at a maximum
rate, which corresponds to a rise in receiver gain of 20dB/s.
Theretore the AGC system will smoothly follow signals
which are fading at this rate or siower. However should the
receiver input signals fade faster than this, or disappear
completely as during pauses in speech, then the input to
the AGC generator will drop below the 4mV rms threshold
and the trigger will cease to operate. As C2 then has no
discharge path, it will hold its charge (and hence the output
AGC level) at the last attained value. The output of the short

time constant detector will drop to zero in time t2 after the -

disappearance of the signal.

The trigger pulses also charge C3. When the trigger
pulses cease, C3 discharges and after t5 C2 is discharged
rapidly (in time t4) and so full receiver gain is restored. The
hold time, ts is approximately one second with C3 = 100pF.
If signals reappear during ts, then C3 will recharge and
normal operation will continue. The C3 recharge time is
made long enough to prevent prolongation of the hold time
by noise pulses.

Fig. 3 shows how a noise burst superimposed on speech
will initiate rapid AGC action via the short time constant
detector while the long time constant detector effectively
remembers the pre-noise AGC level.

The various time constants quoted are for C1 = 50uF and
C2 = C3 = 100yF. These time constants may be altered by
varying the appropriate capacitors. C1 controls t1, t2; C2
controls tg, t4; C3 controls ts.

The supply must either have a source resistance of less
than 2Qat LF or be decoupled by at least 500uF so that it is
not affected by the current surge resulting from a sudden
input on pin 1.

Ina receiver for both AM and SSB using an SL1623C
detector/carrier AGC generator, the AGC outputs of the
SL1621CandSL1623Cmaybe connectedtogetherprovided
thatnoaudio reaches the SL1621Cinput while the SL1623C
is controlling the system.

AGC lines may require some RF decoupling but the total
capacitance on the output should not exceed 15000pF or
the impuise suppression will suffer.

PAUSE N SPEECH

_ws‘n:'/—
(AUDIO|

ENVELOPE

FADE

NOISE_BURST

SPEECH ENDS

AUDIO L—A

ouTPUT
ENVELOPE

NOISE
(SYSTEM AT FULL GAIN)

LI

— —— SHORT TIME CONSTANT
‘DETECTOR OUTPUT (C1)

—— LONG TIME CONSTANT
DETECTOR OUTPUT (C2)

THE LARGER OUTPUT
tq CONTROLS THE SYSTEM

AR

=

[

Fig. 3 Dynamic response of a system controlled by SL1621C AGC generator

AF
ouTPUT

Fig. 4 SL1621C used to control SSB receiver
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Fig. 5 Transfer characteristic of SL1621C (typical)

Under some conditions, overload of the AGC output may
occur in a receiver. Possible solutions are shown in Figs.6

sL1621C

and 7.
ll
2
sLi821 !
1]
LIy
c < kel
;[_I_T“
mn
Fig.6 Fig.7
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@PLESSEY

Semiconductors

$12363/5L.2364

SL2363C & SL2364C

VERY HIGH PERFORMANCE TRANSISTOR ARRAYS

The SL2363C and SL2364C are arrays of transistors
internally connected to form a dual long-tailed pair with tail
transistors. They are monolithic integrated circuits manu-
factured on a very high speed bipolar process which has a
minimum useable fT of 2.5 GHz, (typically 5GHz).

The SL2363 is in a 10 lead TO5 encapsulation.

The SL2364 is in a 14 lead DIL plastic encapsulation.

FEATURES

B Complete Dual Long-Tailed Pair in One Package.
W Very High fT — Typically 5 GHz
B Very Good Matching Including Thermal Matching

SL2363C cM10

13 12 kil 10 ] 8

APPLICATIONS

H Wide Band Amplification Stages
W 140 and 560 MBit PCM Systems
B Fibre Optic Systems

@ High Performance Instrumentation

a3 Q4 as as

o Q2

giw

M Radio and Satellite Communications

I 1
3

] ] 1 |- J J
B 3 O 5 0 7

SL2364C DP14

ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Tamb = 22°C £2°C

Fig. 1 Pin connections (top view)

Value Units
Characteristics Conditions
Min. Typ. Max. "
BVCBO 10 20 v Ic= 10pA
LVCEO 6 9 v Ic = 5mA
BVEBO 25 5.0 \Y I = 10pA
BvCio 16 40 v Ic = 10pA
hFE 20 80 IC = 8mA, VCE = 2V
fr 25 5 GHz IC {Tail) = 8mA, VCE = 2V
AVBE (See note 1) 2 5 mv I (Tail) = 8 mA, VCE = 2V
AVBE/TAMB -1.7 mv/°C Ic (Tail) = 8 mA, VCE = 2V
Ccs 0.5 0.8 pF vceg =0
Ccy 1.0 15 pF vVei1 =0

NOTE 1. AVBE applies to| VBEQ3 — VBEQ4land|V3505 — VBEQ6
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$L2363/5L.2364

ABSOLUTE MAXIMUM RATINGS

TEMPERATURE (°C)

Maximum individual transistor dissipation 200mwW Fig. 3 Chip temperature

Storage temperature —55°C to +150°C

Maximum junction temperature +150°C

Package thermal resistance (°C/W):

Chip to case 65 (CM10)

Chip to ambient 225 (CM10) 175 (DP14)

VCBO = 10V, VEBO = 2.5V, VCEOQ = 6V. VCiO0 = 15V, IC (any one transistor) = 20mA

The substrate should be connected to the most negative

point of the circuit to maintain electrical isolation between
the transistors.
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TYPICAL CHARACTERISTICS
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S PLESSEY

Semiconductors

$L3045/SL3046

SL3045C SL3046C

GENERAL PURPOSE NPN TRANSISTOR ARRAY

The SL3045C and SL3046C are monolithic arrays of five
general purpose transistors arranged as a differential pair
and three isolated transistors. The arrays are availabie in
ceramic (SL3045C) or plastic (SL3046C) 14 lead DIL

B 5 General Purpose Monolithic Transistors
B Good Thermal Tracking

B Wide Operating Current Range

B Suitable for Operation from DC to VHF
B Low Noise Performance 3.5dB at 1kHz.

s

Vee ™ 3V /

/

. /

/

hie

A
oA '
00'01/ 01 0 w0

iIc (mA)
Fig. 2 Typical small signal current gain (common emitter vs.

collector current)
10
VCE=3V /
10 //
<
2
2
a
01
/ s
00
o0 01 10 10
Ic{maA)
Fig. 3 Base t ing vs.

o ROWT
TR TRa
j Q) TR TR
I i DG14

1 2 3 0 0 0 5 DP14

Fig. 1 Pin connections

o8
Pa
Veg =3V /
07 )
Vee
- s
z £
w 06
a7 8
> >
<
os
avee /
o4
oo 01 10 10

Ic(mA)

Fig. 4 Typical base emitter voltage and base emitter volt
matching vs collector current

078

Veg =3V

—
5 ]
F g
> —
El
ous . | /
0-15 -50 ~25 25 50 s 100 125
T (°c)
Fig. 5 Typical base emitter voit g vs. chip temp
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SL3045/SL.3046

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamo =22°C + 2°C

Value

Characteristic Symbol Min. Tve. Max. Units Conditions
Static characteristics
Emitter base leakage leso 0.1 1 uA | Ves =6V
Collector emitter breakdown LVceo 15 20 \ lc = 1tmA
Collector-base breakdown BVceo 20 50 \ lc = 10uA
Collector-subtrate breakdown BVcio 20 70 v lc = 10uA
Collector cut off current lceo 0.5 uA | Vce =10V, I8 =0
Iceo 40 nA |Vcs =10V,Is8 =0
Base emitter voltage Vee(ON) 071 Vv Vce =3V, lc = 1mA
Collector-emitter saturation VCce(SAT) 0.23 ) ls = 1mA, Ic = 10mA
Static forward current-transistor
ratio Hee 120 Vce =3V, Ic = 10mA
40 100 Vce =3V, Ilc = 1mA
50 Vee =3V, Ic = 10uA
Input offset current differential pair lo 0.2 2 pA | Vce =3V, Ic = 1mA
Input offset voltage differential pair| AVse 0.35 5 mV | Vce =3V, lc =1mA
Input offset voltage isolated
transistors AVee2 0.45 5 mV | Vce =3V, Ic = 1mA
Temperature coefficient of input JAVee _ _
offset voltage T 2 uV°C | Vce =3V, lc = 1mA
Temperature coefficient of base aVee(ON) 18 MV G| Vee =3V, 1 = 1mA
emitter voltage aT
Dynamic characteristics
Wideband noise figure NF 325 dB | f = 10Hz to 10kHz
Vce =3V, lc = 100uA
Source resistance = 1kQ
Forward transfer admittance Yie 3115 mmho
Input admittance Yie 0.3-j0.04 mmho | f = 1MHz
Output admittance Yoe 0.001 +0.03 mmho | Vce =3V, Ilc = 1mA
Reverse transfer admittance Yre 0.000-j0.003 mmho
Forward current transfer ratio hte 110
Short circuit input impedance hie 35 kQ
Open circuit output admittance hoe 156 umho [ f = 1kHz
Open circuit reverse voltage Vce =3V, lc = 1mA
transfer ratio hee 1.8x10-4
Gain bandwidth product fr 300 500 MHz | Vce =3V, Ic =3mA
Emitter base capacitance Ces 1.2 pF |Ves =3V,le =0
Collector base capacitance Cos 0.65 pF [Vce =3V,Ic =0
Collector substrate capacitance Cal 255 pF | Ves =3V, lc =0

NOTE 1. Typical values are for design guidance only
ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which operating life may be shortened or specified perfor-

mance may be impaired.

Al electrical ratings apply to individual transistors; thermal
ratings apply to total package dissipation.
The isolation pin must always be negative with respect to

the collectors.
Chip-to-case thermal resistance

Chip-to-ambient thermal resistance

Storage temperature

Junction operating temperature

Vego =20V Vigo =6V Ic = 15mA
= 15mA

Vigo =15V Vo =20V I
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40°C/W (DG14)

125°C/W (DG14)

175°C/W (DP14)
—55°C to +175°C (DG14)
—55°C to +125°C (DP14)
+175°C (DG14)
+125°C(DP14)

lg = 10mA




SL3127

D PLESSEY

Semiconductors

SL3127C

HIGH FREQUENCY NPN TRANSISTOR ARRAY

The SL3127C is a monolithic array of five high frequency
low current NPN transistors in a 16 lead DIL package. The . " »
transistors exhibit typical f1s of 1.6GHz and wideband noise s T wn SO o N s S s B s B e
figures of 36dB. The SL3127C is pin compatible with the
CA3127.

TR4 TR3

FEATURES i TRz

suB
M 7 Typically 1.6 GHz 3 S N ‘L i —
B Wideband Noise Figure 36dB ' 2 3 4 s o 7 T  DG16
BV, Matching Better Than 5mV P18
Fig.1 Pin connections SL3127

APPLICATIONS

Wide Band Amplifiers

PCM Regenerators

High Speed Interface Circuits

High Performance Instrumentation Amplifiers
High Speed Modems

t7(GHz)

o1
o1 1 10 100

COLLECTOR CURRENT (mA)

Fig. 3 Transition frequency (fr) v. collector current (Vcg=2V, =200MHz)
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SL3127
ELECTRICAL CHARACTERISTICS

Value
Characleristic Symbol Min. | Typ. | Max. Units Conditions
Static characteristics
Collector base breakdown BVcso 20 30 V e =10uA le =0
Collector emitter breakdown LVceo 15 18 V |lc=1mA Is =0
Collector substrate breakdown (isolation) BVcio 20 55 V |lc =1QuA, Ir =le =0
Base to isolation breakdown BVseio 10 20 V |lB=10uA Ic =le =0
Base emitter voltage Vee 064 074 | 084 V |Vce =6V, Ic = 1mA
Collector emitter saturation voltage VCe(SAT) 026 | 05 V  }lc = 10mA, Is = 1mA
Emitter base leakage current leso 0.1 1 MA |Ves =4V
Base emitter saturation voltage Vee(SAT) 0.95 V |lc =10mA, lse = 1mA
Base emitter voltage difference, AVee 045 5 mV |Vce =6V, Ic = 1mA
all transistors
Input offset current Als 0.2 3 MA |Vce =6V, Ic = 1mA
Temperature coefficient of AVae dAVee 2.0 uV/PClVce =6V, Ic = 1mA
aT
Temperature coefficient of Vse 9Vee -1.6 mV/°CiVce = 6V, Ic = 1mA
aT
Static forward current ratio Hre 35 95 Vce =6V, Ic = 5mA
35 100 Vce =8V, Ic = 0.1mA
40 100 Vce =6V, Ic = 1mA
Collector base leakage lceo 03 nA |Vce = 16V
Collector isolation leakage lcio 06 nA Vo =20V
Base isolation leakage lsio 100 nA |Vei =5V
Emitter base capacitance Ces 04 pF |[Ves =0V
Collector base capacitance Ccs 0.4 pF |Vce =0V
Coliector isolation capacitance Cai 0.8 pF |Voa =0V
Dynamic characleristics
Transition frequency fr 1.6 GHz [Vce =6V, Ic = 5mA
Wideband noise figure NF 3.6 dB [f =60MHz ) Vcc = 6V
Knee of 1/f noise curve 1 kHz fc =2mA
Rs = 2000

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which operating life maybe shortened or specified para-
meters may be degraded.

All electrical ratings apply to individual transistors.
Thermal ratings apply to the total package.

The isolation pin (substrate) must be connected to the
most negative voitage applied to the package to maintain
electrical isolation.

Vca = 20 volt

Veg = 4.0 volt

Vce = 15 voit

Vo = 20 volt

Ilc =20 mA

Maximum individual transistor dissipation 200 mWatt
Storage temperature —55°C to 150°C

Max junction temperature 150°C

Package thermal resistance (°C/watt): —

Package Type DG16 DP16
Chip to case 40
Chip to ambient 120 180

NOTE:

It all the power is being dissipated in one transistor, these
thermal resistance figures should be increased by
100° C/watt.
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SL3127
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SL3145

@PI.ESSEV

Semiconductors

SL3145C,E

1.2GHz HIGH FREQUENCY NPN TRANSISTOR ARRAYS

The SL3145C is a monolithic array of five high frequency

low current NPN transistors. The SL3145C consists of 3 sus
isolated transistors and a differential pair in a 14 lead DIL N N . - T =

package. The transistors exhibit typical frs of 1.6GHz and
wideband noise figures of 3.0dB. The device is pin
compatible with the SL3045C. The SL3145E has guaranteed s TRe
Ccs and fr figures.

TR TR2 TRI
FEATURES
B fT Typically 1.6 GHz ==l == R = G S g = DG14
M Wideband Noise Figure 3.0dB pP14
M V. Matching Better Than 5mV Fig.1 Pin connections SL3145
APPLICATIONS
Ordering Information

B Wide Band Amplifiers -
B PCMR ! SL3145C-DG Ceramic

egeneraiors SL3145C-DP Plastic
M High Speed Interface Circuits SL3145E-DP Plastic
M High Performance Instrumentation Amplifiers
M High Speed Modems

10

t7(GHz)
X

01 1 Y 100
COLLECTOR CURRENT (mA)

Fig.2 Transition frequency (fr) v. collector current (Vcs = 2V, f = 200MHz) 1 53



SL3145

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 22°C £ 2°C

Value
Characteristic Symbol Min. ] Typ. | Max. Units Conditions
Static characteristics
Collector base breakdown BVceo 20 30 ) lc =10uAle =0
Collector emitter breakdown LVceo 15 18 \" Ic =1mAlls =0
Collector substrate breakdown BVcio 20 55 \ lc =10uAlr =1le =0
(isolation)
Base to isolation breakdown BVsio 10 20 \ Is =10uA,lc =l =0
Base emitter voltage Vee 064 | 074 | 084 Vv Vce = 6V,lc = 1mA
Collector emitter saturation voltage Vce(SAT) 0261 05 v Ilc =10mA,ls = 1mA
Emitter base leakage current leso 0.1 1 pA | Ves =4V
Base emitter saturation voltage Veg(SAT) 0.95 v Ilc =10mA,ls = 1mA
Base emitter voltage difference, AVee 0.45 5 mV | Vce =6V,Ic = 1mA
all transistors except TR1,TR2
Base emitter voltage difference AVee 0.35 5 mV | Vce =6V,Ic = tmA
TR1, TR2
Input offset current Als 0.2 3 HA | Vce =6V,Ic = 1mA
(except for TR1, TR2)
Iinput offset current TR1, TR2 Als 0.2 2 pA | Vce =6V,Ic = tmA
Temperature coefficient of AVse dAVee 20 wrc
oT
Temperature coefficient of Vee 9Vee -1.6 mV/°C|Vce = 6V,Ilc = 1mA
aT
Static forward current ratio Hre 40 100 Vce = 6V,Ic = 1mA
Collector base leakage Icso 03 nA | Vcs = 16V
Collector isolation leakage Icio 0.6 nA | Vo =20V
Base isolation leakage lBio 100 nA Vel =5V
Emitter base capacitance Ces 0.4 pF |Ves =0V
Collector base capacitance .
SL3145C Ccs 0.4 pF |Vcs. =0V
SL3145E 04 1.1 pF |Vce =0V
Collector isolation capacitance Ca 0.8 pF |Va =0V
Dynamic characteristics

Transition frequency
SL3145C fr 16 GHz }Vce =6V,Ic =5mA
SL3145E 1.2 GHz |Vce =6V,Ic = 10mA
Wideband noise frequency NF 3.0 dB [Vce =2V,Rs = 1kQ

lc = 100uAf = 60MHz
Knee of 1/f noise curve 1 kHz |Vce = 6V,Rs = 200Q

lc = 2mA

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which operating fife maybe shortened or specified para-
meters may be degraded.

All electrical ratings apply to individual transistors.
Thermal ratings apply to the total package.

The isolation pin (substrate) must be connected to the
most negative voltage applied to the package to maintain
electrical isolation.

Veg = 20 volt
Ve = 4.0 volt
Vee = 15 volt
Vo = 20 volt
lc =20 mA

Maximum individual transistor dissipation 200 mWatt
Storage temperature —55°C to 150°C
Max junction temperature 150°C
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Package thermal resistance (°C/watt): —

Package Type DG14 DP14
Chip to case 40
Chip to ambient 125 180

NOTE:

If all the power is being dissipated in one transistor, these
thermal resistance figures should be increased by
100° C/watt.




32

28

20

17(GH2)
3

o8

o4

f7(GHz)

01
2 4 8 8

10

12

COLLECTOR BASE VOLTAGE (V)

Fig.3 Transition frequency (f7) v. collector base voltage (Ic = 5mA, frequency = 200MHz)

/

] \\ Vep = SV

— Ic=smA

— -
// ves -2y \
/ \ a3
80 L 40 20 ° 20 40 60 80 100 120 140 160
TEMPERATURE (°C)
Fig.4 Variation of transition freq y (f1) with P

SL3145



SL3145

70
T -“q‘~~
60 1T ]
N
N
\\
50
w 40
u
I
30
20
10
100nA 1pA 10pA 100pA ma 10mA
COLLECTOR CURRENT
Fig.5 DC current gain v. collector curent
300
<
2 200
2
a
~ \
=
-4
g \
o
<
w
« \
100
—

100 MH:
i FREQUENCY teh

Fig.6 Z11 (derived from scattering parameters) v. frequency (Z112=r66')

156



‘ @ PLESSEY

Semiconductors

SL6270C

SL6270C

GAIN CONTROLLED PREAMPLIFIER

The SL6270C is a silicon integrated circuit combining
the functions of audio amplifier and voice operated
gain adjusting device (VOGAD).

It is designed to accept signals from a low sensitivity
microphone and to provide an essentially constant
output signal for a 60dB range of input. The dynamic
range, attack and decay times are controlled by external
components.

FEATURES

B Constant Output Signal
W Fast Attack

B Low Power Consumption
# Simple Circuitry

APPLICATIONS

B Audio AGC Systems
W Transmitter Overmodulation Protection
B Tape Recorders

QUICK REFERENCE DATA

M Supply Voltage: 4.6V to 10V
B Voltage Gain: 52dB

ABSOLUTE MAXIMUM RATINGS

Supply voltage: 12V
Storage temperature: —55°C to +/126°C

PREAMP INPUT N veo

|
PREAMP INPUT

CcM8/s

Fig. 1 Pin connections, SL6270C — CM (bottom view)

AGC TiMe consT £ 8] MAIN AMP QUTPUT

PREAMP oUTPUT []2 7] MAIN AMP INPUT

PREAMP INPUT [ 5[] PREAMP INPUT

DP8

Fig. 2 Pin connections, SL6270C — DP (top view)

vee

MAIN_AMP
08 OUuTPUT

Fig. 3 SL6270C block diagram
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SL6270C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Supply voltage Vcc: 6V

Input signal frequency: 1kHz

Ambient temperature: —30°C to +85°C

Test circuit shown in Fig. 4

Value
Characteristic Min. Typ. Max. Units Conditions
Supply current 5 10 mA :
Input impedance 150 Q Pindor5
Differential input
impedance 300 Q .
Voltage gain 40 52 dB 72V rms input.pin 4
Output level 55 90 140 mV rms |14mV rmsjinput pin 4
THD 2 5 % 90mV rmsinput pin 4
+6V EXTERNAL
4Tn
22p IL
ik w
ur
—-—an 10k
—C
1 8 H} ouTPUT
104 {1k MIN LOAD) EXTE| [
2 7 68 22p
N s 08
4 H
™ 4w INPUT INPUT ? ’
Toon 10kQ
A in e et
” ”U' Voltage gain = 5800
N.B. If input not AC coupled the resistance Upper frequency response 10kQ)/4.7nF = 3kHz
between pins 4 and 5 must be less than 10 ohms. Lower frequency response 680Q/2.2uF = 300Hz

Fig. 4 SL6270C test and application circuit

APPLICATION NOTES
Voitage gain

The input to the SL6270C may be single ended or
differential but must be capacitor coupled. In the
single-ended mode the signal can be applied to either
input, the remaining input being decoupled to ground.
Input signals of less than a few hundred microvolts
rms are amplified normally but as the input level is
increased the AGC begins to take effect and the output
is held almost constant at 90mV rms over an input
range of 50dB.

The dynamic range and sensitivity can be reduced by
reducing the main amplifier voltage gain. The connec-
tion of a 1k resistor between pins 7 and 8 will reduce
both by approximately 20dB. Values less than 680Q
are not advised.

Frequency response

The low frequency response of the SL6270C is
determined by the input, output and coupling capaci-
tors. Normally the coupling capacitor between pins 2
and 7 is chosen to give a —3dB point at 300Hz,
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Fig. 5 SL6270C frequency response

corresponding to 2.2pF, and the other capacitors are
chosen to give a response to 100Hz or less.

The SL6270C has an open loop upper frequency
response of a few MHz and a capacitor should be
connected beiween pins 7 and 8 to give the required
bandwidth.

Attack and decay times

Normally the SL6270C is required to respond
quickly by holding the output level almost constant as
the input is increased. This ‘attack time’, the time taken
for the output to return to within 10% of the original
level following a 20dB increase in input level, will be
approximately 20ms with the circuit of Fig. 4. It is
determined by the value of the capacitor connected
between pin 1 and ground and can be calculated
approximately from the formula:

Attack time = 0.4ms/pF

The decay time is determined by the discharge rate of
the capacitor and the recommended circuit gives a
decay rate of 20dB/second. Other|values |of iresistance
between pin 1 and ground can be used to obtain
different results.




Vg= +6V, Ta= +25°C, 1 = 1kHz

OUTPUT, PIN 8 imV RMS)
8

20
0PV 100,V my 10mv 100mv
INPUT (RMS}

Fig. 6 Voltage gain (single ended input) (typical}

gg Vgrev, kM

53 :

1 !

3y = /
-k L1

Ea L1 4
H el H

[ 5

10 100
SINGLE ENDED INPUT (mV RMS)

Fig. 7 Overload characteristics (typical)

SL6270C

N
VOLTAGE GAIN (dB)

OUTPUT INTERMODULATION PRODUCTS
{dB RELATIVE TO EACH TONE)
£
2
N

0 100 TkHz 10kH2 100kHz
SINGLE ENDED INPUT (mV RMS) FREQUENCY

Fig. 8 Typical Intermodulation distortion (1.56 and 1.85kHz tones) Fig. 9 Open loop freq
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Semiconductors

SL6310C

SL6310C

SWITCHABLE AUDIO AMPLIFIER

The SL6310C is a low power audio amplifier which
can be switched off by applying a mute signal to the
appropriate pin. Despite the low quiescent current
consumption of 5mA (only 0.6mA when muted) a
minimum output power of 400mW is available into an
80 load from a 9V supply.

FEATURES

B Can be Muted with High or Low State
Inputs

W Operational Amplifier Configuration
B Works Over Wide Voltage Range

APPLICATIONS

B Audio Amplifier for Portable Receivers
B Power Op. Amp
B High Level Active Filter

QUICK REFERENCE DATA

H Supply Voltage: 4.5V to 13.6V
B Voltage Gain: 70dB
@ Output into 8Q on 9V Supply : 400mW

ABSOLUTE MAXIMUM RATINGS

Supply voltage: 15V
Storage temperature: —55°C to +125°C

cM8/s

Fig. 1 Pin connections, SL6310C — CM (bottom view)

DP8

Fig. 2 Pin connections SL6310C — DP (top view}

vce

EARTH

Fig. 3 SL6310C test circuit
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SL6310C
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vcc: 9V
Ambient temperature: —30°C to +85°C
Mute facility : Pins 7 and 8 open circuit

Ch: teristi Value Units Conditions
aracteristic
cteris Min Typ. Max.
Supply current 5.0 {76 mA
Supply current muted (A) 0.55 1 mA Pin 7 via 100k to earth
Supply current muted (B) 0.6 0.9 mA Pin 8 = Vce
Input offset voltage 2 20 mvV Rs< 10k
Input offset current 50 500 nA
Input bias current (Note 1) 0.2 1 pA
Voltage gain 40 70 dB
Input voltage range 21 \Y Vee = 4.5V
10.6 \ Vee = 13V
CMRR 40 60 dB Rs<10k
Output power 400 500 mwW RL = 8Q
THD 0.4 3 % Pout = 400mW,
Gain = 28dB

NOTE

1. The input bias current flows out of pins 1 and 2 due to PNP input stage

INPUT

INPUT

-V§ 75V MAX

Fig. 4 S5L6310C lamp driver

OPERATING NOTES

Mute facility

The SL6310C has two mute control pins to allow
easy interfacing to inputs of high or low levels. Mute
control ‘A’, pin 7, is left open circuit or connected to a
voltage within one volt of Vcc (via a 100kQ resistor)
for normal operation. When the voltage on pin 7 is
reduced to within 1 volt of earth (via a 100kQ resistor)
the SL6310C is muted.

Mute control ‘B, pin 8, is left open circuit or connect-
ed to a voltage less than 1 volt for normal operation : a
voltage greater than 2.5V on pin 8 mutes the device.
The input resistance at pin 8 is around 100kQ and is
suitable for interfacing with CMOS.

Only one mute control pin may be used at any time;
the unused pin must be left open circuit.

Audio amplifier

As the SL6310C is an operational amplifier it is easy
to obtain the voltage gain and frequency response
required. To keep the input impedance high it is wise
to feed the signal to the non-inverting input as shown
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Fig. 5 SL6310C servo amplifier

in Fig. 3. In this example the input impedance is
approximately 100kQ). The voltage gain is determined
by the ratio (R3 +R4)/R3 and should be between 3 and
30 for best results. The capacitor in series with R3,
together with the input and output coupling capacitors,
determines the low frequency rolloff point. The upper
frequency limit is set by the device but can be restricted
by connecting a capacitor across R4.

The output and power supply decoupling capacitors
have to carry currents of several hundred milliamps and
should be rated accordingly.

Applications include hand-held radio equipment,
hi-fi headphone amplifiers and line drivers.
Operational amplifier

It is impossible to list all their application possibi-
lities in a single data sheet but the SL6310C offers
considerable advantages over conventional devices in
high output current applications such as lamp drivers
(Fig. 4) and servo amplifiers (Fig. 5).

Buffer and output stages for signal generators are
another possibility together with active filter sections
requiring a high output current.
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SL6440A/C

| @ PLESSEY ane

Semi ductors 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

SL6440A&C

HIGH LEVEL MIXER

The SL6440 is a double balanced mixer intended for usein
radio systems up to 150MHz. A special feature of the circuit
allows external selection of the DC operating conditions by i wf
means of a resistor connected between pin 11 (bias) and Vcc.

g ~ +«p

When biased for a supply current of 50mA the SL6440 offers outpuT A [J2 w[] outpuT B

a 3rd order intermodulation intercept point of typically vee o 1l sicnaLmPUT A
+30dBm, a value previously unobtainable with integrated

circuits. This makes the device suitable for many LOCAL OSCILLATOR WPUT [Js 12[] SIGNAL INPUT B

applications where diode ring mixers had previously been wile 1| PROGRAMMING CURRENT INPUT
used and offers the advantages of a voltage gain, low local
oscillator drive requirement and superior isolation. liig 1o

The SL6440C (in a 16-lead DIL plastic package) is 0 9 DG16

specified for operation from -30°C to +85°C; the SL6440A (in
ceramic) has a military temperature range specification.

FEATURES

DP16

Fig.1 Pin connections - top view

ABSOLUTE MAXIMUM RATINGS

Supply voltage and output pins: 15V

Power dissipation (package limitation): 1200mW
(Derate above 25°C: 8mW/°C)

Storage temperature range: -65°C to +150° [¢]
Programming current into pin 11: 50mA

B +30dBm Input Intercept Point

M +15dBm Compression Point (1dB)

B Programmable Performance

B -55°C to +125°C Temperature Range

APPLICATIONS

M Mixers in Radio Transceivers
B Phase Comparators

B Modulators

PACKAGE THERMAL DATA - BOTH PACKAGES

Thermal resistance: Junction-Ambient: 125° C/W

Junction-Case: 40° C/W
Time constant: Junction-Ambient: 1.9 mins.
Max. chip temperature: 150°C

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vect = 12V Vee2 = 10V; Ip = 25mA; Tams = -55°C to +125°C (SL6440A), -30°C to +85°C (SL6440C)
Local oscillator input level = 0dBm; Test circuit Fig. 2.

Characteristic Y Yl'ﬂy!;g | units Conditions
Signal frequency 3dB point 100 150 MHz
Oscillator frequency 3dB point 100 150 MHz
3rd order input intercept point +30 dBm
Third order intermoduiation distortion -60 dB Two 0dBm input
Second order intermodulation distortion -75 daB Signals
1dB compression point 15 dBm | Vect = 15V Vee2 = 12V
12 dBm | Vccl = 12V Vec2 = 10V
Noise figure 11 dB Fig.8 test circuit
Conversion gain -1 dB 50§2 load Fig.2
Carrier leak to signal input -40 dB Test circuit Fig.8
Level of carrier at IF output -25 dBm | See applications information
Supply current 7 mA lb=0
Supply current (total from Vccl & Vec2) 60 mA
Local oscillator input 100 250 500 mVrms | lp = 35mA
Local oscillator input impedance 15 kQ
Signal input impedance 500 Q Single ended
1000 Q Differential

NOTE Supply current in Pin 3 is equal to that in Pin 14 and is equal to 1n See over. Vpnl1 R 3 Ve 2321V



SL6440A/C

CIRCUIT DESCRIPTION

The SL6440 is a high level mixer designed to have a linear
RF performance. The linearity can be programmed using the
lp pin (11).

The output pins are open collector outputs so that the
conversion gain and output loads can be chosen for the
specific application.

Since the outputs are open collectors they should be
returned to a supply Vccl through a load.

The choice of Vcet is important since it must be ensured
that the voltage on pins 3 and 14 is not low enough to saturate
the output transistors and so limit the signal swing
unnecessarily. If the voltage on pins 3 and 14 is always
greater than Vcc2 the outputs will not saturate. The output
frequency response will reduce as the output transistors near
saturation.

Minimum Vcel = (lp x RL) + Vs + Vo2
where |p = programmed current

RL = DC load resistance

Vs = max signal swing at output
if the signal swing is not known:
minimum Vecl = 2 (lp x RL) + Vcc2

In this case the signal will be limiting at the input before the
output saturates.

The device has a separate supply (Vcc2) for the oscillator
buffer (pin 4).

Fig.2 Typical application and test circuit

+10
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-
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N \\
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Vcez =8V Veip =10V

\ Veer =8V Voo =8Y
Vec2 =8V Vecz =8V
}

(dBm)
8

/
\

|
<[]
NAY)

o AL 2 ]
PROGRAMMING CURRENT (mA)
Fig.4 Intermodulation v. programming current
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The current (Ip) programmed into pin 11 can be supplied
via a resistor from Vcct or from a current source.
The conversion gain is equal to

RL | .
= _—RLlp
GdB =20 Log: 566 T + 0.0785|for single-ended output

GAB = 20 Log ggg2 Rtz for differential output

Device dissipation is calculated using the formula

mW diss = 2lp Vo + Vp Ip + Vcc2 Diss
where Vo = voltage on pin 3 or pin 14
Vp = voltage on pin 11

lp = programming current (mA)
Vee2 Diss= dissipation obtained from graph(Fig.5)

As an example Fig. 7 shows typical dissipations assuming
Veel and Vo are equal. This may not be the case in practice
and the device dissipation will have to be calculated for any
particular application.

Fig. 4 shows the intermodulation performance against lp.
The curves are independent of Vccl and Voc2 but if Vel
becomes too low the output signal swing cannot be
accommodated, and if Vcc2 becomes too low the circuit will
not provide enough drive to sink the programmed current.
Examples are shown of performance at various supply
voltages.

1 =18V
! ‘{vv?cz-uv
=t2v
ey
LOCAL OSCRLATOR = 30 MHz 0dBm
RF INPUT = 40 MMz _
. WF = 10MHz
E
[}
>
o
.
—— k3
[
L .__._.J
0 20 30 ‘)W 50 80 K
m
TOTAL OUTPUT CURRENY (21,)

Fig.3 Compression point v. total output current

" 2
V-
7
i a
E 7
£,
£ an
y
4 5 € 0 7 B wu s
Vec2(VOLTS)

Fig.5 Supply current v. Vcc2 (lo =0)

The current in pin 14 is equal to the currentin pin3whichis
equal to the current in pin 11.



DISSIPATION (mW)

SL6440A/C
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Fig.6 Frequency response at constant output IF

APPLICATIONS

The SL6440 can be used with differential or single-
ended inputs and outputs. A balanced input will give
better carrier leak. The high input impedance allows step-
up transformers to be used if desired, whilst high output
impedance allows a choice of output impedance and
conversion gain.

Fig. 2 shows the simplest application circuit. The input
and output are single-ended and Ip is supplied from Veci
via a resistor. Increasing RL will increase the conversion
gain, care being taken to choose a suitable value for Vccl.

Fig. 8 shows an application with balanced input, for
improved carrier leak, and balanced output for increased
conversion gain. A lower Vccl giving lower device
dissipation can be used with this arrangement.

Further Applications information is available. Request
AN1007 and AN1009.

-Veg =14V
- ‘Vux|iv
Vo= 4AND 14 i 1/ /
// // ~¥ge =10V
- // y vV )
5 PR TION WO A TR 4 L —|— _-Voci"
€00) /:// o -vec =8V
< A LA | A vee-sv
125°C OPERATION /' LT LA
oo AHATHEATERS A = |~ 4 e | |
_I///f:/ P o
P 4///
=
100| ,l
0 5 20 25 30 35
P{mA)

Fig.7 Device dissipation v. Ip

DESIGN PROCEDURE

1. Decide on input configuration using local oscillator data.
If using transformer on input, decide on ratio from noise
considerations.

2. Decide on output configuration and value of conversion
gain required.

3. Decide on value of lpand Vcc2 using intermodulation and
compression point graphs.

4. Using values of conversion gain, Vcc2, load and Ip
already chosen, decide on value of Vcct.

5. Calculate device dissipation and decide whether
heatsink is required from maximum operating temperature
considerations.

veer

ouTPUT

LO 4
INPUT l I ©
(271 10p
PROGRAMMING 50
s s | T

INPUT

G
3

RE
INPUT

Fig.8 Typical application circuit for highest performance
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SL6601

@ PLESSEY

Semiconductors

SL6601C

LOW POWER IF/AF PLL CIRCUIT FOR NARROW BAND FM

The SL6601 is a straight through or single conversion IF
ampilifier and detector for FM radio applications. its minimal crvstar (] B e
power consumption makes it ideal for hand held and remote emsta ]2 ) exnn
applications where battery conservation is important. Unlike
many FM integrated circuits, the SL6601 uses an advanced MIXER DECOUPLE (] 3 16}] oEcoupLE
phase locked loop detector capable of giving superior signal- MO IF FILTER [] 5[] vee
to-noise ratio with excellent co-channel interference 2ND IF DECOUPLE [ 5 wf] | veo
rejection, and operates with an IF of less than 1MHz. saueon 0@ s af TIMING
Normally the SL6601 will be fed with an input signal of up to SOUELCH TRGER FLTER CAPACITOR
17MHz: there is a crystal oscillator and mixer for conversion 4 7P woe
to the IF amplifier, a PLL detector and squelch system. AFOF e o f] JALTER
VCO TIMING RESISTOR [ |9 10§ ] VCO TIMING RESISTOR DP‘s
FEATURES
B High Sensitivity: 23V Typical TOP VIEW BOTT‘OM IEW
2.1 12
B Low Power: 2-3mA Typical at 7V H e TE 2
B Advanced PLL Detector B i “E H
B Available in Miniature ‘Chip Carrier' Package T nBlloss  GC18
B 100% Tested for SINAD CONNECTIONS AS DG/DP 18 PACKAGE
APPLICATIONS Fig.1 Pin connections

B Low Power NBFM Receivers QUICK REFERENCE DATA -

B FSK Data Equipment B Supply Voltage 7V
B Cellular Radio Telephones B 50dB S/N Ratio

NOTE: RESISTIVE IMPEDANCE
AT PIN 4 =25kn.(TYP), 36kn (MAX)

TIMING vy
el icc

—F——————— — 0 — — —— = — PP T T — g T T T T hl
! |
| |
I 18t IF AMP vco I
| 15 SOMHz ls
| 22048 AUDIO
IF on | AMP
weur —{|= PHASE
suv | DETECTOR AUDIO
| 2nd IF AMP +2008 ouTPUT
15 1MH:
} MIXER +60dB J ;
| \ /] prase
| AR
|
|
|

PRODUCT
DETECTOR
+3048

LOCAL
CRYSTAL == |

- OSCILLATOR
7 |

I
|
| —— - —_————— —_——— — —Qe — — — —¢
EARTH |17 MIXER £ alFurer s{iF 18] DECOUPLE
DECOUPLE J- DECOUPLE
el al) S

Fig.2 SL6601 block diagram



SL6601

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Supply voltage Vce : 7V

Input signal frequency: 10.7MHz, frequency modulated with a 1kHz tone with a +2.5kHz frequency deviation
Ambient temperature: -30°C to +85°C; IF = 100kHz; AF bandwidth = 15kHz

Characteristic - ‘.’r:':e ] Units Conditions
Supply current 23 27 mA
Input impedance 100 300 Q Source impedance = 200Q
Input capacity 0.5 20 35 pF
Maximum input voltage level 0.5 Vrms | At pin 18
Sensitivity 5 2 MV rms| At pin 18 for S + N/N = 20dB
Audio output 35 90 140 mV rms
Audio THD 13 3.0 % 1mV rms input at pin 18
S +N/N 30 50 dB 1mV rms input at pin 18
AM rejection 30 Note 1 dB 100uV rms input at pin 18, 30 % AM
Squelch low level 0.2 05 Vdc | 20pV rms input at pin 18
Squelch high level 6.5 6.9 Vdc | No input
Squelch hysteresis 1 6 dB 3uV input at pin 18
Noise figure 6 dB 50Q2 source
Conversion gain 30 dB Pin 18 to pin 4
Input gain compression 100 uV rms | Pin 18 to pin 4, 1dB compression
Squelch output load 250 kQ
Input voltage range 80 100 dB At pin 8; above 20dB S + N/N
3rd order intercept point (input) -38 dBm | Input pin 18, output pin 4
VCO frequency
Grade 1 85 100 kHz | 390pF timing capacitor
Grade 2 95 110 kHz | 390pF timing capacitor } No input
Grade 3 105 120 kHz | 390pF timing capacitor
Source impedance (pin 4) 25 40 kQ
AF output impedance 4 10 kQ
Lock-in dynamic range +8 kHz | 20uV to 1mV rms at pin 18
External LO drive level 50 250 mV rms| At pin 2
Crystal ESR 25 Q | 108MHz

APPLICATION NOTES
IF Amplifiers and Mixer

The SL6601 can be operated either in a ‘straight through'
mode with a maximum recommended input frequency of
800kHz or in a single conversion mode with an input
frequency of 50MHz maximum and an IF of 100kHz or ten
times the peak deviation, whichever is the larger. The crystal
oscillator frequency can be equal to either the sum or
difference of the two IF’s; the exact frequency is not critical.

The circuit is designed to use series resonant fundamental
crystals between 1 and 17MHz.

When a suitable crystar frequency is not available a
fundamental crystal of one third of that frequency may be
used, with some degradation in performance.
recommended level is 70mV rms and the unused pin should
be left O/C. The input is AC coupled via a 0.01uF capacitor.

A capacitor connected between pin 4 and ground will
shunt the mixer output and limit the frequency response of
the mixer output and limit the frequency response of the
input signal to the second IF amplifier. A value of 33pF is
advised when the second IF frequency is 100kHz; 6.8pF is
advised for 455kHz.

Phase Locked Loop

The Phase Locked Loop detector features a voltage
controlled oscillator with nominal frequency set by an
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external capacitor according to the formula (3i5)pF, where f
is the VCO frequency in MHz. The nominal frequency may
differ from the theoretical but there is provision for a fine
frequency adjustment by means of a variable resistor
between the VCO output pins; a value of 470k has negligible
effect while 6.8k (recommended minimum value) increases
the frequency by approximately 20 %.

Care should be taken to ensure that the free running VCO
frequency is correct; because the VCO and limiting IF
amplifier output produce square waves, it is possible to
obtain lock with the VCO frequency fractionally related to the
IF, e.g. IF = 100kHz, VCO = 150kHz. This condition can
produce good SINAD ratios but poor squelch performance.

The loop filter is connected between pins 11 and 12; a 33k
resistor is also required between pin 11 and Vcc.

The values of the filter resistor R2 and capacitor C1 must
be chosen so that the natural loop frequency and damping
factor are suitable for the FM deviation and modulation
bandwidth required. The recommended values for various
conditions are tabulated below:

Centre freq y| D i Resi: Capacitor
kHz kHz kQ pF
100 5 6.2 2200
100 10 56 1800
455 5 47 1500
455 10 3.9 1200

Note that the values of loop filter are not critical and in
many cases may be omitted.



The AF output voltage depends upon the % deviation and
so, for a given deviation, output is inversely proportional to
centre frequency. As the noise is constant, the signal to noise
ratio is also inversely proportional to centre frequency.

VCO Frequency Grading

The SL6601 is supplied in 3 selections of VCO centre
frequency. This frequency is measured with a 390pF timing
capacitor and no input signal.

Devices are coded ‘SL6601C’ and a /1’, '/2', /3 to indicate
the selection.

Frequency tolerances are:

IAl 85 - 100kHz

/2 95 - 110kHz

/3 105 - 120kHz
Note that orders cannot be accepted for any particular
selection, but all devices in a tube will be the same selection.

Squeich Facility

When inputs to the product detector differ in phase a series
of current pulses will flow out of pin 7. The feature can be
used to adjust the VCO; when a 1mV unmodulated input
signal is applied to pin 18 the VCO frequency should be
trimmed to maximise the voltage on pin 7.

The squelch level is adjusted by means of a preset variable
resistor between pin 7 and Vcc to set the output signal to
noise ratio at which it is required to mute the output. The
capacitor between pin 7 and ground determines the squelch
attack time. A value between 10nF and 10uF can be chosento
give the required characteristics.

SL6601

Operation at signal to noise ratios outside the range 5-
18dB is not recommended. Where the ‘front end’ noise is
high (because of very high front end gain) the squelch may
well never operate. This effect can be obviated by sensible
receiver gain distribution.

The load on the squelch output (pin 6) should not be less
than 250kQ. Reduction of the load below this level leads to
hysteresis problems in the squelch circuit.

The use of an external PNP transistor allows hysteresis to
be increased. See Fig.3. The use of capacitors greater than
1000pF from pin 6 to ground is not recommended.

Outputs

High speed data outputs can be taken direct from pins 11
and 12 but normally for audio applications pin 8 is used. A
filter network will be needed to restrict the audio bandwidth
and an RC network consisting of 4.7kQ and 4.7nF may be
used.

Layout Techniques and Alignment

The SL6601 is not critical in PCB layout requirements
except in the ‘straight through’ mode. In this mode, the input
components and circuits should be isolated from the vCO
components, as otherwise the VCO will attempt to ‘lock’ to
itself, and the ultimate signal to noise ratio will suffer.

The recommended method of VCO adjustment is with a
frequency measurement system on pin 9. The impedance
must be high, and the VCO frequency is adjusted with no
input signal.

0~
[1 3
a

IF INPUT
oM

FR
[RECEIVER
FILTER

=mu s

POSSIBLE FREQUENCIES
IN RANGE 455kMz-25MHz m

Fig.3 Using an external PNP in the squelch circuit

TYPICAL CHARACTERISTICS
»
= y
/ pommenin ||

J1/

120 110 100 -0 -0 <0 0 -0 -0 -3 20 -10
INPUT LEVEL (dBm) AT PIN 18
INPUT VOLTAGE LEVEL (dBm) AT PIN 18
Fig.5 Typical SINAD
(signal + noise + distortion/noise + distortion)

Fig.4 SL6601 application diagram
(1st IF = 10.7MHz, 2nd IF = 100kHz)
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120 -110 100 -0 E -70 -0 -50 -0 30 -20 -10
INPUT LEVEL (dBm) AT PIN 18
INPUT VOLTAGE LEVEL (dBm) AT PIN 18
Fig.6 Typical recovered audio v. input level (3kHz deviation)
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Fig.9 Typical squelch current v. input level
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Fig.11 Typical conversion gain (to pin 4)
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Fig.8 Typical VCO characteristics
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INTERNAL NOISE L
(20kMz

AM REJECTION (dB)

(120 110 100 50 80 70 60 50 40 30 20 -10
INPUT LEVEL (dBm) AT PIN 18

Fig.10 Typical AM rejection

(the ratio between the audio output produced by:

(a) a 3kHz deviation 1kHz modulation FM signal and

(b) a 30% modulated 1kHz modulation AM signal at the
same input voltage level.)

ABSOLUTE MAXIMUM RATINGS

Supply voltage v
Storage temperature -55°C to +125°C (DP package)
-55°C to +150°C (DG/GC)

Operating temperature -55°C to +125°C
(see Electrical Characteristics)
Input voltage 1V RMS at pin 18
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SL6691C

MONOLITHIC CIRCUIT FOR PAGING RECEIVERS

The SL6691C is an IF system for paging receivers,
consisting of a limiting IF amplifier, quadrature demodulator,
voltage regulator and audio tone amplifier with Schmitt
trigger.

The voltage regulator requires an external PNP transistor
as the series pass transistor. The frequency response of the
tone audio amplifier is externally defined.

The SL6691C operates over the temperature range -30°C
to +85°C.

FEATURES

I Very Low Standby Current

W FastTumon

B Wide Dynamic Range

Il Minimum Extemal Components

APPLICATIONS
B Pagers
H Portable FM Broadcast Receivers

ABSOLUTE MAXIMUM RATINGS

Storage temperature -65°C to +150°C
Supply voltage 6V

2% SOURCE
IFUP @
455 kHz

3 5 I3

orr
SCHMITT

=|-§6v
RL
ve | 167%0
TONE AMP O/P DE-MODULATED vee| 33kn
AUDIO O/P

ScHMTY TrRisGER oF [

SUPPLY (Vi)

SERIES PASS TRANSISTOR DRIVER

TONE AMPLIFIER 1P REGULATED SUPPLY LINE

DEMODULATOR 0/P IF AMP 1P

OUADRATURE COIL IF AMP 1P

OUADRATURE COM. EARTH
DEMODULATOR DRIVER LF AMP O/P
DEMODULATOR ORIVER IF AMP O/P DP16

SCHMITT TRGGER OUTAUT
PEATED V. uv\ \ /m( AR QUTPUT
8 1 2
vPEOoog4g3=
sy ¥ 16 [ ] 4 Tome sururen weut
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e et 14 1] O 6}
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BOTTOM VIEW
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9 w0 N

TOP VIEW

Fig.1 Pin connections (top view)

LIMITING 1F
AMPLIFIER

VOLTAGE
REGULATOR

H 6
DEMODULATOR

SCHMITT

TONE
AMPLIFIER TRIGGER

Fig.2 SL6691C test circuit

Fig.3 SL6691C block diagram
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SL6691C
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Temperature -30°C to +85°C
Supply voltage (V¢) 2.5V .
IF frequency 455kHz (nominal)
Modulation frequency 500Hz
Deviation +4.5kHz
Characteristic Value Units Conditions
Min. Typ. Max.
Quiescent current 1.0 1.4 mA Ve =3V
Pins2and3S/C
Pins1and40/C
Switch ontime 12 18 ms Note 1
Voltage regulator
Regulated voltage 1.9 21 \ Ve > 2.2V
Supply line rejection 40 dB Ve > 2.2V
200mV p-p square wave @ 500 Hz
injected
Current sink capability pin 15| 100 pA
IF amplifier
Input impedance 20//2 kQ//pF
Outputimpedance 2 kQ
Dynamic range 100 dB
Output voltage swing 600 mV p-p
Amplifier gain 90 dB . .
Sensitivity 20 16 uVrms Audio 20dB S+NI/N ratio
AM rejection 40 dB 100uV rms | /P @ 30% AM modulation
Amplifier 3dB bandwidth 15 MHz,
Demodulator ]
Audio output 8 15 mVrms Quadrgture element L-C tuned circuit :
Q=
Distortion, THD 1.5 3 %
Outputimpedance 1 3 kQ
Signal-to-noise ratio 40 dB 100pV rms 1/P 3kHz audio bandwidth
Tone amplifier
Open loop gain 54 dB
Peak output current 20 pA
Schmitt trigger
Mark space ratio 45/55 | 38/62 20uVrms | /P
Output current 150 pA

NOTES

1. The 'Switch On' time is the time to the zero crossing point of the centre of the first occurrence of a 30/70 or 70/30 mark space wave on the
output of the Schmitt trigger after the supply voltage has been switched on. Conditions: Vg = 2V,Tone filter conniected (See Fig.2), IF input =

100uV rms, Modulation 500 Hz @ 2kHz deviation.

CIRCUIT DESCRIPTION

IF Amplifier and Detector

The IF amplifier consists of five identical differential
amplifierfemitter follower stages with outputs at the fourth
(pins 9 and 10) and fifth (pins 7 and 8) stages. The outputs
from the fourth stage are used when the lowest tum-on
time is required. Coupling to the quadrature network of the
detector is via external capacitors; otherwise the design is
conventional. The audio output is taken from pin 4 and
filtered extemally.

174

Tone (Audio) Amplifier

The tone amplifier is a simple inverting audio amplifier
with voltage gain determined by the ratio of feedback
resistor to input resistor. The frequency response can
readily be controlled by suitable selection of feedback
components.

Schmitt Trigger
The Schmitt trigger has an open collector output stage

which saturates when the input at pin 2 is high. A 20uV rms
input is sufficient.




NOMINAL DC PIN VOLTAGES(DP16)

Function

Voltage

Supply

Series pass transistor driver
Regulated supply line
Earth

IF amp I/P

IF amp I/P

IF amp O/P

IF amp O/P
Demodulator O/P
Quadrature coil
Quadrature coil

Tone amplifier |/P
Schmitt trigger O/P
Tone amplifier O/P
Demodulator driver
Demodulator driver

ONN= WO P

Battery voltage
Battery voltage —0.7V
2V

ov

1.4V

OV or pin16 or pin14
1.4V

v

1v

SL6691C
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SL6700A

IF AMPLIFIER AND AM DETECTOR

The SL6700A is a single or double conversion IF amplifier
and detector for AM radio applications. its low power
consumption makes it ideal for hand held applications. iz oecoueume [ ~ 18[] ¥ meur
Normally the SL6700A will be fed with a first IF signal of secous [ "
10.7MHz or 21.4MHz; there is a mixer for conversion to the ] v
first or second IF, a detector, an AGC generator with optional p— sof] A6t pecoueLe
delayed output and a noise blanker monostable. This device COuPLG TERNALS |, I pmp—
is characterised for operation from -55°C to +126°C.
DeLAvED AGC ouTPuT [§5 ][] DecoupLmG powy
o [le 13{]) DETECTOR MPUT
FEATURES
wocer weut 7 12]] WOISE BLANKER TIMING CAPACTTOR
B High Sensitivity: 10pV Minimum e oute (e [ ot suwecR ouTeur
B Low Power: 8mA Typical at 6V 100 osc. weu (] of] v
B Linear Detector
B Full MIL Temperature Range be18
Fig.1 Pin connections (top view)

APPLICATIONS
B Low Power AM/SSB Receivers
QUICK REFERENCE DATA ABSOLUTE MAXIMUM RATINGS

| Supply voltage 7.5V
B Supply Voltage: 4.5V Storage temperature -55°C to +150°C
B input Dynamic Range: 100dB Typical Operating temperature -55°C to +125°C

1F
INPUT GROUND DECOUPLING

e (7 (s [

NOISE
BLANKER NOISE
DECOUPLING DETECTOR TIMING BLANKER +6V
POINT NPUT CAPACITOR  OUTPUT SUPPLY

% [C13 [z [ [we

1F AMPLIFIER
! AMP
1

1F AMPLIFIER

DOUBLE - BALANCED
MODULATOR

SIG Lo
AGC DELAY
cct
L L2 L3 =) C s s L7 Je T Is
AGC AGC — DELAYED IF MIXER MIXER LOCAL
DECOUPLING  BIAS INTERSTAGE AGC ouTPUT INPUT outPuT 0sC
COUPLING OUTPUT INPUT

TERMINALS

Fig.2 SL6700A block diagram
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SL6700A

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb -55°C to +125°C  Test circuit Fig.6. Modulation frequency 1kHz

Value
Characteristic Min. Typ. | Max Units Conditions
Supply voltage 4 7 \ Optimum performance at 4.5V
Supply current 35 7 mA
S/N ratio 40 dB 1mV input 80 % modulation
TH distortion 3 5 % 1mV input 30 % modulation
Sensitivity 10 5 uv 10dB S + N/N ratio, 30 %
Audio output level change 6 10 dB 10uV to 50mV input 80 %
AGC threshold 5 uv
AGC range 80 ds
AF output level 20 40 mV rms | 30 % modulation 1mV input
Delayed AGC threshold 10 mV rms | 80 % modulation
Dynamic range 100 dB Noise floor to overload
IF frequency response 15 25 MHz | 3dB gain reduction
IF amplifier gain 40 50 60 dB 10.7MHz (both amplifiers cascaded)
Detector gain 40 46 55 dB 455kHz 80 % AM
Detector Zin pin 13 2 4 6.8 kQ
IF amplifier Zin pin 18 1.8 3 45 kQ
Noise blank level 4.0 A Logic 1
0.3 v Logic 0
Noise blank duration 300 400 500 us C pin 12 = 30nF,R pin 12-11 = 18k
Mixer conversion gain 1.0R 1.2R 1.5R kQ R is load resistor in kQ
Mixer Zin (Signal) 2 3 5 kQ
Mixer Zin (L.O.) 3 5 8 kQ
Mixer L.O. injection 50 100 150 mV rms | fc = 10.245MHz
Detector output voltage change 6 8 8.2 dB 1mV rms input, modulation increased
from 30% to 80 %

OPERATING NOTES

The noise blank duration can be varied from the suggested
value of 30us using the formula: Duration time = 0.7CR,
where R is value of resistor between pins 11 and 12and Cis
value of capacitor from pin 12 to ground.

There is no squeich in the SL6700A and the delay in the
delayed AGC is too large to make this output suitable.
Squelch is best obtained from a comparator on the AGC
decoupling point, pin 16.

The IF amplifiers may be operated at 455kHz giving a
single conversion system.

The mixer may also be used as a product detector. Further
application information is available on request.

The mixer may also be used as a product detector. Further
application information is available on request in Application
Note AN1001.

TYPICAL DC PIN VOLTAGES
(Supply 4.5V, Input 1mV)
Pin Voltage Pin Voitage
1 2.25V 10 45V
2 2.09v " 3.7v
3 3.68V 12 ov
4 0.7v 13 0.77v
5 0.6V 14 1.5V
6 3.7v 15 1.0v
7 1.5V 16 0.7V
8 43V 17 ov
9 1.5V 18 0.7v
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Semiconductors

SL6700C

ADVANCE INFORMATION

SL6

700C

IF AMPLIFIER AND AM DETECTOR

The SL6700C is a single or double conversion IF
amplifier and detector for AM radio applications. its low
power consumption makes it ideal for hand heid
applications. Normally the SL6700C will be fed with a first
IF signal of 10.7MHz or 21.4MHz; there is a mixer for
conversion to the first or second IF, a detector, an AGC
generator with optional delayed output and a noise bianker
monostable.

FEATURES

M High Sensitivity: 10uV minimum
B Low Power: 8mA Typical at 6V
B Linear Detector

APPLICATIONS

B Low Power AM/SSB Receivers

QUICK REFERENCE DATA

B Supply Voltage: 4.5V
B Input Dynamic Range: 100dB Typical

DELAYED AGC 0UTPUT []5
i outeuT e
MR eyt []7

MIXER OUTPUT [f8

10CAL 0SC. PUT [Jo

AGC DECOUPLING d 1 e 18] | IFINPUT
acc Bias [J2 17[] earmH
INTERSTAGE 0s 16{ ] AGC DECOUPLING
COUPLING TERMINALS C " :] AUDIO QUTPUT

14 [ DECOUPLING POINT
13[] DETECTOR INPUT
12[] NOISE BLANKER TIMING CAPACITOR

1[] NOISE BLANKER OUTPUT

0[] vee

DP18

Fig. 1

Pin connections (top view)

ABSOLUTE MAXIMUM RATINGS

Supply voitage: 7.5V

Storage temperature: —55°C to +125°C

BLANKER  NOISE
IF AGC AUDIO  DECOUPLING DETECTOR  TIMING  BLANKER +6v

INPUT  GROUND DECOUPLING OUTPUT  POINT INPUT  CAPACITOR  OUTPUT  SUPPLY
o AL L1 [ 1% [ s e i AL L)

AGC

GENERATOR "Q‘
NOISE
* BLANKER
[F AMPLIFIER
LF AMPLIFIER
AMP DOUBLE - BALANCED
! MODULATOR
SIG LO
AGC DELAY
cct *
js=g 12 3 0 s LIs 7 L_ls B
AGC AGC DELAYED iF MIXER MIXER LOCAL
DECOUPLING  BIAS INTERSTAGE GC ouTPUT INPUT  OUTPUT 0sC
OUPLING QUTPUT INPUT
TERMINALS

Fig.2 SL6700C block diagram
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SL6700C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Supply voltage 4.5V
TAmb -30°C to +85°C
Value
Characteristic Min. Typ. | Max. Units Conditions
Supply voltage 4 7 \ Optimum performance at 4.5V
Supply current 45 6 mA
S/N ratio 40 dB 1mV input 80% mod @ 1kHz
TH distortion 1 5 % 1mV input 80 % mod @ 1kHz
Sensitivity 10 5 uv 10dB S + n/N ratio, 30 % mod tkHz
Audio output level change 6 10 dB 10uV to 50mV input 80 % mod 1kHz
AGC threshold 5 v
AGC range 80 dB
AF output level 25 mV rms| 30 % modulation 1kHz
Delayed AGC threshold 10 mV rms| 80 % modulation
Dynamic range 100 dB Noise floor to overload
IF frequency response 40 50 MHz | 3dB gain reduction
IF amplifier gain 40 50 60 dB 10.7MHz (both amplifiers cascaded)
Detector gain 40 46 55 dB 455kHz 80 % AM 1kHz
Detector Zin pin 13 2 4 6.8 kQ
IF amplifier Zin pin 18 1.8 3 45 kQ
Noise blank level 27 v Logic 1
0.6 v Logic 0
Noise blank duration 300 us C pin 12 = 30nF
Mixer conversion gain 1.0R 1.2R 1.5R kQ R is load resistor in kQ
Mixer Zin (signal) 2 3 5 kQ
Mixer Zin (LO) 3 5 8 kQ
Mixer LO injection 20 50 150 mV rms| fc = 10.245MHz
Detector output voltage change 6 8 82 dB 1mV rms input, 1kHz modulation
increased from 30% to 80 %

OPERATING NOTES

The noise blank duration can be varied from the
suggested value of 300us using the formula: Duration time
= 0.7CR, where R is value of resistor between pins 11 and
12 and C s value of capacitor from pin 12 to ground.

There is no squelch in the SL6700C and the delay in the
delayed AGC is too large to make this output suitable.
Squelch is best obtained from a comparator on the AGC
decoupling point, pin 16.

The IF amplifiers may
single conversion system.

The mixer may also be used as a product detector. Further
application information is available in Application Note
AN1001.

be operated at 455kHz giving a

TYPICAL DC PIN VOLTAGES

(Supply 4.5V, Input 1mV)
Pin Voitage Pin Voltage
1 2.25V 10 4.5V
2 209V 11 3.7v
3 3.68V 12 ov
4 0.7v 13 0.77v
5 0.6V 14 1.5V
6 3.7v 15 1.0v
7 1.5V 16 0.7v
8 4.3V 17 ov
9 1.5v 18 0.7v
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TAB1042

TAB1042

QUAD PROGRAMMABLE OPERATIONAL AMPLIFIER

The TAB1042 is an advanced bipolar integrated
circuit containing four separate programmable opera-
tional amplifiers. The four amplifiers are programmed by
current into a common bias pin which determines the
main characteristics of each amplifier, supply current,
frequency response and slew rate.

For example, with a suitable choice of bias current,
the TAB1042 will perform in a manner similar to four
amplifiers of the 741 type, but with improved frequency
response and input characteristics.

The TAB1042 is especially suitable for use in active
filter applications.

NON-INVERTING nPUT A ]
INVERTING iNPUT A [} 2

16 |1 NON-NVERTING INPUT C
15[ J INVERTING INPUT C
outruT ()3 i outPuT C
posSITIVE suppLY [} ¢
Lhuhgdi i

INVERTING INPUT B [J6

13[] NEGATIVE SUPPLY
120 ouTPUT D

1L INVERTING INPUT D
NON-INVERTING INPUT B[] 7 0[] NON-INVERTING INPUT D

afInic

DP16

Fig. 1 Pin connections

FEATURES APPLICATIONS
B Four Independent Op. Amps. in One W Active Filters
Package B Oscillators
B Internally Compensated B Low Voltage Amplifiers
M Wide Range of Supply Voltages from
+1.5Vto £12V QUICK REFERENCE DATA
B No Latch-Up
ly Volt +1.5V to £12V
B Programmable Over 100:1 Current Range = 2353,;’ Cﬁ,,aé’,ﬁsﬂom tg £2mA
B Gain Bandwidth Product Up to 4MHz = OpgratlngBFrequency Range 1MHz
B Built-In Short Circuit Protection Gain 95d . .
B Low Noise B Operating Temperature Range -40°C 10 +85°C
TR
1 Jl B
_m l [AMPLIFIER B | l [ampuiFiER ¢ ] I AMPLIFIER D |
Y ' . . il
z NN N

Fig. 2 Circuit diagram




TAB1042

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 25°C

Operating mode A:Supply volts +12V Bias set current 75pA
Operating mode B:Supply volts +12V Bias set current 1pA
Operating mode C:Supply volts +1.5V Bias set current TuA

Operating Mode
Characteristics A B Units Conditions
Min. | Typ.| Max. | Min.| Typ.| Max.| Min.| Typ.| Max
Input offset voltage 1 5 1 5 1 5 mV  |Rs 10kQ
Input offset current 20 | 200 5| 50 5| 50 nA
Input bias current 250 | 500 30 | 100 30| 100 nA
Input resistance 01] 06 05| 2 05] 2 MQ
Supply current 1000] 1600| 2200 42 20| 40| 60 pA
Large signal volt gain 74 | 95 66 | 90 66| 90 dB [RL = 4kQ(A)
RL = 100kQ(B)
RL = 100kQ(C)
Input voltage range 10 | 105 10 | 10.5 02| 04 1tV [Rs 10kQ
Common mode rejection ratio 70 | 110 82 82 dB
Output voltage swing 9 | 108 9 108 02| 03 +V |RL = 4kQ)(A)
RL = 100kQ)(B)
RL = 4kQ(C)
Supply voltage rejection ratio 75 | 96 75| 86 75| 86 dB |Rs 10kQ
Short circuit current 25| 4 0.1]0.25 0.22 mA | Tamb 0°C to 70°C
Gain bandwidth product 50 50 kHz |Gain = 20dB
35 MHz
Slew rate 1.5 0.02 0.02 V/us |Gain = 20dB
Input noise voltage 15 45 45 nV/A/Hz|fo = 1kHz
Input noise current 1.6 1.6 1.0 pA/\/Hz|fo = 1kHz
OPERATING NOTES b
Bias set current
The amplifiers are programmed by the Iser current F
into the BIAS pin to determine the frequency response,
slew rate and the value of supply current. The relation- . VsuPPLY = 212V /
ship is summarised as follows : E o LA
Gain bandwidth product IseT x 50kHz z Fisupps = 215y
Power supply current x
(each supply) IseT x 25pA 3
Slew rate IseT x 0.02 V/us > 7
(IseT in pA) & o q
The open loop voltage gain is largely unaffected by “
5]:3&;3:5 in bias set current but tends to peak slightly at
gince the voltage on the BIAS pin is approximately -
0.65V more positive than the negative supply, a resistor
may be connected between the bias pin and either OV
or the positive supply to set the current. Thus, if the oo

resistor is connected to OV, the lset current is deter-
mined by :

oy V5= 0.65
SET = R

where R is value of the ‘set’ resistor.

The output goes high if the non-inverting input is
taken lower than 1V above the negative power supply.
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BIAS SET CURRENT (pA) Fig. 5 Typical frequency response

Fig. 4 Gain bandwidth product v. ISET

ABSOLUTE MAXIMUM RATINGS

Supply voltages +15v
Common mode input voltage Not greater than
supplies

Differential input voitage +25V
Bias set current 10mA each pin
Storage -55°C to +125°C
Power dissipation 800mW at 25°C
Derate at 7mW/° C above 25°C

Operating temperature range -40°C to +85°C
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TAB1043

QUAD PROGRAMMABLE OPERATIONAL AMPLIFIER

The TAB1043 is an advanced bipolar integrated
circuit containing four separate operational amplifiers.
The amplifiers are programmed by current into the
appropriate bias pin. Pin 8 (Bias 2) programmes
amplifiers B, C and D and pin 16 (Bias 1) programmes
amplifier A.

For example, with a suitable choice of bias current,
the TAB1043 will perform in a manner similar to four
amplifiers of the 741 type, but with improved frequency
response and input characteristics.

The TAB1043 is especially suitable for use in active
filter applications.

FEATURES

Four Independent Op. Amps. in One
Package

Internally Compensated

Wide Range of Supply Voltages from
+1.5Vto £12V

No Latch-Up

Programmable Over 100:1 Current Range
Gain Bandwidth Product Up to 4MHz
Built-In Short Circuit Protection

Low Noise

NOM-INVERTING INPUT A [

Fig. 1 Pin connections

APPLICATIONS

B Active Filters
B Oscillators
B Low Voltage Amplifiers

QUICK REFERENCE DATA

Supply Voltages +1.5V to +12V

Supply Current +40uA to +2mA

Operating Frequency Range 1MHz

Gain 95dB

Operating Temperature Range -40°C t0+85°C

TPUT L NON-mV  OUTPUT fod NON-INV  OUTPUT Ll NOW- WY QUTPUT
A INPUTB  INPUTB 8 WPUTC  INPUTC c weuro weuto D
3 [ 7 s "% we 1 © ) "
S [ I 1T T | "] o
T 7 ] 1 I 1 SuPPLY

[amPLFiER_a]

| [AmpLFiER B ]

AMPLIFIER O

5 |

. i N
R —
| | |
|

| 13 wecatne
N SUPPLY

Z:;"H‘_:_‘q""__—_—_:l ..... _L_

HEEN
N R

Fig. 2 Circuit diagram
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TAB1043
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 25°C

Operating mode A:Supply volts + 12V Bias set current 75pA

Operating mode B:Supply volts +12V Bias set current 1pA

Operating mode C:Supply volts +1.5V Bias set current 1pA

sum of currents into pins 8 and 16

Operating Mode
Characteristics A B [ Units Conditions
Min. | Typ.| Max. | Min.| Typ.| Max.| Min.| Typ.| Max.

Input offset voitage 1 5 1 5 1 5 mV  |Rs 10kQ

Input offset current 20 | 200 5| 50 5| 5 nA

Input bias current 250 | 500 30 | 100 30 | 100 nA

Input resistance 01| 06 05| 2 05 2 MQ

Supply current 1000| 1700| 2500 220 100 200 uA

Large signal volt gain 74 | 95 66| 90 66| 90 dB |RL = 4kQ(A)
RL = 100kQ(B)
RL = 100kQ(C)

Input voltage range 10 | 105 10| 105 15| 1.7 +V |Rs 10kQ

Common mode rejection ratio 70 | 110 82 82 dB

Output voltage swing 9 |105 9| 105 07| 08 +V |RL = 4kQ(A)
RL = 100k)(B)
RL = 100kQ}(C)

Supply voltage rejection ratio 75 | 96 75| 86 75| 86 dB {Rs 10kQ

Short circuit current 12 | 20 1.1] 25 10| 22 mA | Tamb 0°C to 70°C

Gain bandwidth product 50 50 kHz |Gain = 20dB

35 MHz

Slew rate 15 0.02 0.02 V/us |Gain = 20dB

Input noise voltage 15 45 45 nV/\/Hz|fo = 1kHz

Input noise current 1.6 16 1.0 pA/\/Hz|fo = 1kHz

OPERATING NOTES

Bias set current

The amplifiers are programmed by the ISeT current
into the BIAS pins to determine the frequency response,
slew rate and the value of supply current. The relation-
ship is summarised as follows, where ISeT is the total
set current into pins 8 and 16:

Gain bandwidth product IseT x 50kHz
Power supply current
(each supply) IseT x 25pA
Slew rate IseT x 0.02 V/ps
(IseT in pA)

The open loop voltage gain is largely unaffected by
;;gange in bias set current but tends to peak slightly at

A,

Since the voltage on either BIAS pin is approximately
0.65V more positive than the negative supply, a
resistor may be connected between the bias pin and
either OV or the positive supply to set the current.
Thus, if the resistor is connected to OV, the ISeT current
is determined by :

ey _ Vs —0.65
SET —%R

where R is value of the ‘set’ resistor.

The output goes high if the non-inverting input is
taken lower than 1V above the negative power supply.
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Fig. 5 Typical frequency response
Fig. 4 Gain bandwidth product v. ISeT

ABSOLUTE MAXIMUM RATINGS

Supply voltages +15V
Common mode input voltage Not greater than
supplies

Ditferential input voltage +25V
Bias set current 10mA
Storage -55°C to +125°C
Power dissipation 800mW at 25°C
Derate at 7mW/°C above 25°C

Operating temperature range -40°C to +85°C
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Sales offices

BELGIUM, NETHERLANDS, LUXEMBOURG

FRANCE

ITALY
NORTH AMERICA

SOUTH AFRICA
UNITED KINGDOM

Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150, Belgium.
Tel: 02 733 9730 Tx: 22100

Plessey Semiconductors, Z.A. de Courtaboeuf, rue de Quebec,

B.P. N0.142, 914 - Les Ulis Cedex.

Tel: (6) 446-23-45 Tx: 692858F

Plessey Trading SpA, Corso Garibaldi 70, 20121 Milan. Tel: 3452081

Tx: 331347

Plessey Semiconductors, 1641 Kaiser Avenue, Irvine, California 92714, USA.
Tel: 714 540 9979 Twx: 910 595 1930

Plessey Semiconductors, 2525 Oakton Street, Suite A-13, Arlington Heights,
llinois 60005 USA. Tel: (312) 437 1860 Twx: 910 687 1484

Plessey Semiconductors, 89 Marcus Bivd., Hauppauge, N.Y., 11787 USA.
Tel: 516 273 3060 Twx: 96 1419

Plessey Semiconductors, 7094 Peachtree Industrial Bivd., Suite 295,
Norcross, GA 30071 USA. Tel: 404 447 6910 Twx: 70 7309

Plessey Semiconductors, 710 Lakeway, Suite 265, Sunnyvale, CA 94086 USA.
Tel: 408 245 9890

Plessey Semiconductors, 112 East High Street, Hicksville, Ohio 43526 USA.
Twx: 810 490 2551

Plessey South Africa Ltd., Forum Building, Struben Street, P.O. Box 2416,
Pretoria 0001, Transvaal. Tel: 34511 Tx: 53 0277

Plessey Semiconductors Ltd., Cheney Manor, Swindon, Wiltshire SN2 2QW.
Tel: (0793) 36251 Tx: 449637

WEST GERMANY, AUSTRIA, SWITZERLAND

Plessey GmbH, Altheimer Eck, 10, 8000 Miinchen 2, West Germany.
Tel: 089 23 62 1 Tx: 0522197
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Agents

ARGENTINA
AUSTRALIA
BRAZIL

EASTERN EUROPE
GREECE

INDIA

JAPAN

HONG KONG

KOREA
NEW ZEALAND
SINGAPORE

SPAIN
SWEDEN
TAIWAN

THAILAND
TURKEY
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Electroimpex SA, Guatemala 5991, (1425)Buenos Aires.

Tel: 771-3773/772-9573

Plessey Australia Pty Ltd,, P.O. Box 2, Christina Road, Villawood,
New South Wales 2163. Tel: Sydney 72 0133 Tx: AA20384

Plessey Brazil, Rua Ferreira Viana 892, 04761 Sao Paulo, Brazil.

Tel: 011 548 6570 Tx: 1123328 ATETBR

Plessey plc., Vicarage Lane, liford, Essex, England. Tel: 01 478 3040
Tx: 23166

Plessey Company Ltd., Hadjigianna Mexi 2, Athens. Tel: 21 724 3000
Tx: 219251

Mammeas, Representations & Exportations, P.O. Box 181, Piraeus.
Tel: 4172597 Tx: 213835 LHGR

Semiconductors Ltd., 809 Raheja Centre, Nariman Point, Bombay 400 021.
Tel: 233999 Tx: 011-5415 CITO IN

Semiconductors Ltd., Unity Buildings, J.C. Road, Bangalore 560-001.
Tel: 52072 & 578739

Semiconductors Ltd., 513, Ashoka Estate, 24, Barakhamba Road,

Nf w Delhi - 110001. Tel 44879 Tx: 31 3369

Cornes & Company Ltd., Maruzen Building, 2 Chome Nihonbachi,
Chuo-Ku, CP.O. Box 158, Tokyo 100-91. Tel: 272 5771 Tx: 24874
Cornes & Company Ltd., 13-40 Chome Nishihonmachi, Nishi-Ku,
Osaka 550. Tel: 532 1012 Tx: 525-4496

YES Products Ltd., Block E, 15/F Golden Bear Industrial Centre,
66-82 Chaiwan Kok Street, Tsuen Wan, N.T., Hong Kong.

Tel: 12-444241-6 Tx: 36590

Young O Ind Co. Ltd., Yeoevido, P.O. Box 149, Seoul.

Tel: 782 1707 Tx: K25701

Plessey New Zealand Ltd., Ratanui, Henderson, Auckland 8. Tel: 64189
Tx: NZ2851

Electronics Trading Co. (Pte) Ltd., 66/66a Upper Serangoon Road,
Singapore 1334. Tel: 2852911 Tx: 22088

Plessey Singapore Private Ltd., 23 Kim Chuan Terrace,

Singapore 1953. Paya Lebar P.O.Box 50, Singapore 9154

Tel: 805111 Tx: RS 23844

JR Trading, Martires de Alcala 4-3, Madrid 8.

Tel: 248 12 18/248 38 82 Tx: 42701

Micronet AB, Kemistvaegen 10a, Box 509, S-183 25 Taby.

Tel: 8 756 02 55 Tx: 12800

Artistex International Inc., Express Trade Building 3rd Floor,

56 Nanking Road East, Section 4 Tapei 105, (P.O. Box 59253, Taipei 100)
Taiwan, Republic of China. Tel 7526330 Tx: 27113 ARTISTEX
Plessey Thailand, Rama Mansion 47, Sukhumvit Soi 12, Bangkok 11.
Tel: 2526621 Tx: CHAVALIT TH2747

Turkelek Elektronik Co. Ltd., Hatay Sokak 8, Ankara. Tel: 18 94 83
Tx: 42120 TRKL TR

Turkelek Elektronik Co. Ltd., Kemeralti CD Tophane Ishani 406, Tophane,
Istanbul. Tel: 43 40 46



Distributors

BELGIUM

FRANCE
IRELAND

INDIA
ITALY

NETHERLANDS
NEW ZEALAND

SCANDINAVIA
Denmark

Finland
Norway

Sweden
SWITZERLAND

UNITED KINGDOM

WEST GERMANY

Simac Electronics, rue du Proges 52 B.3 Vooruitgangstraat, Bruxelles 1000
Brussel Tel: 02 219 24 53 Tx: 23662

Mateleco, 36 Rue Guy Moquet, 92240 Malakoff, Paris. Tel: 657 70 55
Electronic Manufacturing Co., 3B Avonbeg Industrial Estate,

Long Mile Road, Dublin 12. Tel: 001 521242 Tx: 31125

Semiconductors Ltd., 809 Raheja Centre, Nariman Point, Bombay 400 021.
Tel: 233999 Tx: 011-5415 CIiTO IN

Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 Tx: 320321
Eurelettronica, Via Mascheroni 19, 20145 Milan.Tel: 498 18 51 Tx: 332102
Eurelettronica, Via Bertoloni 27, Rome. Tel: 875394 Tx: 610358

C..D., Via Degli Ammiragli 67, 00100 Rome. Tel: 6381981 Tx: 680474
Modelec B.V., Postbox 181, 6710 BD EDE,

Tel: 08380-362 62 Tx: 37053

Protessional Electronics Ltd., P.O. Box 31-143, Auckland. Tel: 493 209
Tx: 21084

Scansupply, Nannasgade 18-20, DK-2200 Copenhagen. Tel: 45 1 83 50 90
Tx: 19037

Oy Ferrado AB, P.O. Box 54, Valimontie 1, SF-00380 Helsinki 38.
Tel 90 55 00 02 Tx: 122214

Skandinavisk Elektronikk A/S, Ostre Aker Vei 99, Oslo 5.

Tel 02 64 11 50 Tx: 71963

Fertronic AB, Box 56, 161 Bromma. Tel: 08-25 26 10 Tx: 11181
Aumann & Co. AG.,, Forrlibuckstrasse 150, CH-8037 Zurich

Tel: 01/443300 Tx: 56228

Celdis-SDS 37-39 Loverock Road, Reading, Berks RG3 1ED.

Tel: 0734 582211/585171 Tx: 848370

Gothic Electronic Components, 380 Bath Road, Slough,

Berkshire SL1 6JE. Tel: 06286 4300 Tx: 847571

Quarndon Ltd., Slack Lane, Derby DE3 3ED. Tel: 0332 32651 Tx: 37163
Semiconductor Specialists (UK) Ltd., Carroll House, 159 High Street,
West Drayton, Middlesex UB7 7QN. Tel: 08954 45522 Tx: 21958
Nordelektronik GmbH KG, Carl-Zeiss-Str. 6, 2085 Quickborn.

Tel: 04106/74174 Tx: 02 14299

Halbleiter-Spezialvertrieb, Carroll & Co. GmbH, Vilbeler Landstr.41,
6000 Frankfurt/M.60. Tel: 06194/3805-6 Tx: 0418054

Astronic GmbH & Co. KG, Winzererstrasse 470, 8000 Munchen 40.
Tel: 089/309031 Tx: 05 216 187

Neumuller GmbH, Eschenstrasse 2, 8021 Taufkirchen b. Munchen.
Tel: 089/61181 Tx: 05 22106

Micronetics GmbH, Weil der Stadter Str. 55a, 7253 Renningen 1.
Tel: 07159/6019 Tx: 07-24708
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Plessey Semiconductors Limited,
Cheney Manor, Swindon,
Wiltshire, SN2 2QW,

United Kingdom.

Tel:(0793) 36251 Telex: 449637
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