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quality assurance

Plessey Semiconductors’ quality policy is Total Quality Control by involvement
in:— '

Receiving Inspection

Process Contro! for Mask Making
Process Control for Slice Processing
Process Control of Assembly
Process Control of Electrical Testing
Package Evaluations

Process Assessments

Each stage of IC manufacture is audited by the QA department (which is
independent of the manufacturing unit). Each operation and process control
procedure is fully documented.

Typical electrical test is a100% operation, which is carried out by production.
QA perform a process control on the operation, where devices are
sampled using the double sampling plan with an effective AQL of 0.65% and
LTPD of 10%.

This enables Plessey Semiconductors to offer :—

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

b) Additional Release Conditions
to 6/49 Defence Quality Assurance Board Certificate (DQAB 38020)
to MOD (N) Navy Department Inspection Authority
Private Sales Plessey’s own Certificate of Conformance.

Devices are also manufactured, tested and supplied to MIL-STD-833 —the
US Military Standard; Test Methods and Procedures for Microcircuits, and
MIL-M-38510 — US Military Specification, Microelectronics; General Speci-
fications for.
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© PLESSEY

SEMICONDUCTORS

SL301K

SL30TK&L

SL300 SERIES

MATCHED TRANSISTORS

SL301L

DUAL NPN TRANSISTORS

The SL301K and SL301L are dual NPN transistors
manufactured as monolithic integrated circuits. Their
close parameter matching and thermal tracking are
considerably better than conventional ‘two chip’ duals;
the frequency response is equally superior.

The SL301K and L have identical electrical specifica-
tions but differ in packaging. The SL301 is pin compat-
ible with existing SL300 series products and available
in both metal can (CM) and ceramic dual-in-line (DG)
packages. The SL301K is available only in metal can
(CM) and is pinned to be compatible with conventional
discrete ‘two chip’ products. Note, however, that an
extra connection is required to allow the substrate to be
connected to the most negative part of the circuit.

ORDERING CODES:

SL301K - CM
SL301L - CM
SL301L - DG

QUICK REFERENCE DATA

B Maxvoltage 12V to 20V
B Operating temperature range —55°C to
. +1756°C

VOLTAGE RATING

The maximum voltage allowed between collector and
emitter of each transistor is limited by dissipation and
voltage breakdown. Assuming dissipation is low the
rating may be determined from the following details:
(a) Forward bias condition

If the transistor is conducting the maximum collector-
emitter voltage allowable is at least equal to Vceo
(12V). In cases where the collector current does not
exceed 5mA and a resistor R is connected between base
and emitter the Vcer rating may be determined from
Fig. 8; this voltage lies between 12V and 20V depending
on the value of R.

(b) Unbiased condition

If the transistor is operated with no connection to the
base the maximum safe collector-emitter voltage is
Vceo (12V). In cases where the base emitter voltage
has been reduced so the transistor is conducting at a low
level it is generally permissible to increase this towards
Vceo (20V).

(c) Reverse biased condition

If the base of the transistor is connected via the re-
sistor to a supply voltage equal to, or more negative
than, the emitter voltage the maximum collector-emitter
voltage Vcex allowable (assuming negligible collector
current) is limited by Vcso (20V). For example, if the
base is at —5V with respect to the emitter, the maximum
collector voltage will be -+15V.

113 5 (12171

1210312 6 (131161

EINVIR] 0 7 W) (5]

8 (18]

ISOLATION
PIN NUMBERS ARE SHOWN THUS
1-8 LEAD TO-5 (EXCEPT SL301K) (CM8)
(2)-14 LEAD DIL (DG14)
(3]-8 LEAD TO-5 (SL30TK ONLY) (CM8)

cms
DG14

Fig. 1 SL301 circuit diagram

FEATURES

B Close Vse Matching

B High Gain

B Good Frequency Response
B Excellent Thermal Tracking

APPLICATIONS

B Differential Amplifier
B Comparator
@ Stable Current Source

ABSOLUTE MAXIMUM RATINGS

All electrical ratings apply to individual transistors:
thermal ratings apply to total package dissipation.
Theisolation pin must always be negative with respect
to the collectors.
No one transistor may dissipate more than 75% of the
total power.
Storage temperature —55°C to +175°C
Chip operating temperature +175°C
Chip-to-ambient thermal resistance :

TO-5 (CM) 250°C/W
Ceramic DIL 106°C/W
Chip-to-case thermal resistance :
TO-5 (CM) 80°C/W
Ceramic DIL (DG) 39°C/W
Vcso 20V

Vceo 12V

Vcer 12V to 20V (see graph)
Veso 5V

Veio 25V

lem 50mA

13



DLOVINOGIL

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb = +25°C
Characteristics Value Units Conditions
Min. Typ. Max.
Each Transistor
BVceo 20 \ Ilc =10 A
BVceo 12 \Y lc = BmA
BVeso . 5 \% le =10 pA
BVcio 25 \Y lc =10 pA
hre 30 50 Vce = 5V, Ic =10 pA
40 70 Vce = 5V, Ic = 100 pA
60 100 Vce = 5V, Ic = TmA
50 80 Vce = 5V, Ic = 10mA
VeE (saT) 0.36 0.6 Vv Ilc = 10mA, Is = TmA
VBE (sAT) 0.7 0.8 0.9 \% Ic = 10mA, Iz = TmA
lcso 10 nA Vca =10V
leso 10 nA Veg = 2V
lcio 10 nA Ve = 10V
Cos 2 pF Ves = BV
Cis 4 pF Vee = Ov
Cal 6 pF Ve = 5V
fr 400 680 MHz | Vce = 5V, lc = BmA
Matching
hrei/ hrez 0.9 1.1 Vce = 5V, Ic = 100 pA
0.9 11 Vce = 5V, Ic = TmA
A Vee 3 mV Vce = BV, Ic = 100 pA
3 mV Vce = 5V, lc = 1mA
9AVae 10 V/°C|Vee = BV, lc = 100 pA
3Tors uv/ ce =5V, Ic = M
aml

2t 1200
22 \
\ 1000
. 800} 1
1
E. \\&Moo-c CASE RATING
16
3
o

DN . SN

OPERATING REGION

DISSIPATION (mW)

\\
—— 200
10 P W\g)‘
08 0
0 1 2 3 4 5 =20 0 +20 60 100 140 180 220
VOLTAGE (V) TEMPERATURE (°C)
Fig. 2 Output capacitance (Cop) v. voltage Fig. 3 Power dissipation derating curves (TO-5 package)
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SL30TK&L

80 800
70 Vg =10V
w0 L1 . /A/ Veg =5V
Vi veorai
50
hFe _ //
<
§ 400
w0 z Z
- 30 Veg =1V
0
20
100
0 00‘3 07 10 2 3 7 10 20 30 70
A 10pA 100pA mA 10mA 100mA . CURRENT (mA)
m
CURRENT

Fig. 4 Typical variation of hre with collector current Fig. 5 fr v. collector current (fr = f|hrl . f = 100 MHz)

1000

VBE (mV)

e D
900 [ /
N Veg = 5V T //
e \\ I 100nA V/A
\ 1mA 17mV/°C — — / -
700 N / /
NG YN 10nA
600 /] 4
01mA w~s7m/,"c\ \ o /
\ ™ = /s
500 TnA
\ vmzzuv//
VoSV
00 vm:w/
100pA
300
200 10pA
-60 40 20 0 +20 +0 +60 +80 +100 +120 +140 +160 0 20 40 60 80 100 120 140 160
TEMPERATURE (°C) TEMPERATURE (°C)

Fig. 6 Ve v. temperature Fig. 7 Typical Icio v. temperature

20
s \
3 —
E
10
153
5

o

100 1 10K 100k

R (OHMS)

Fig. 8 Relationship between Vcer and Rge
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® PLESSEY
SEMICONDUCTORS

SL303L

SL300 SERIES

MATCHED TRANSISTORS

SL303L

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 as, for example, a tail transistor. The SL303
devices are available in 10-lead TO—5 (CM) and 14-
lead dual-in-line (DG) packages.

ORDERING CODES:

SL303L — CM
SL303L — DG
FEATURES

Close Vee Matching

High Gain

Good Frequency Response
Excellent Thermal Tracking

VOLTAGE RATING

The maximum voltage allowed between collector and
emitter of each transistor is limited by dissipation and
voltage breakdown. Assuming dissipation is low the
rating may be determined from the following details :
(a) Forward bias condition

If the transistor is conducting the maximum collector-
emitter voltage allowable is at least equal to Vceo
(12V). In cases where the collector curre.it does not
exceed bmA and a resistor R is connected between base
and emitter the Vcer rating may be determined from
Fig. 8 ; this voltage lies between 12V and 20V depending
on the value of R.

(b) Unbiased condition

If the transistor is operated with no connection to the
base the maximum safe collector-emitter voltage is
Vceo (12V). In cases where the base emitter voltage
has been reduced so the transistor is conducting at a low
level it is generally permissible to increase this towards
Vceo (20V).

(c) Reverse biased condition

If the base of the transistor is connected via the re-
sistor to a supply voltage equal to, or more negative
than, the emitter voltage the maximum collector-emitter
voltage Vcex allowable (assuming negligible collector
current) is limited by Vceo (20V). For example, if the
base is at —5V with respect to the emitter, the maximum
collector voltage will be +15V.

O 10 (1) ISOLATION

3w

o2 o—(m

68 TR2

(e

71(5)

f———0 9 7

¢$———0 6 (12}
s TR3
4 e

PIN NUMBERS ARE SHOWN THUS
1:10 LEAD TO-5 (CM10)
(2)-14 LEAD DIL (DG14)

DG14 CM10

Fig. 1 Circuit diagram

APPLICATIONS

B Differential Amplifier
W Comparator

QUICK REFERENCE DATA

B Maxvoltage 12V to 20V
B Operating temperature range —55°C to
+1756°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°C to +175°C
Chip operating temperature +175°C
Chip-to-ambient thermal resistance :

TO-5 (CM) 250°C/W
Ceramic DIL 106°C/W
Chip-to-case thermal resistance :
TO-5 (CM) 80°C/W
Ceramic DIL (DG) 39°C/W
Vceo 20V

Vceo 12V

Vcer 12V to 20V (see graph)
Veso 5V

Vcio 25V

lem 50mA
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SLovoL

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb = +25°C
Characteristics Value Units Conditions
Min. Typ. Max.
Each Transistor
BVceo 20 Vv lc =10 pA
BVceo 12 Vv Ic = 5BmA
BVeso 5 \Y le = 10 pA
BVcio 25 \Y) lc =10 pA
hre 30 50 Vce = 5V, Ic = 10 pA
40 70 Vce = BV, Ic = 100 uA
60 100 Vee = 5V, Ic = 1mA
50 80 Vce = 5V, Ic = 10mA
VcE (saT) 0.36 0.6 Vv lc = 10mA, Is = TmA
VBE (SAT) 0.7 0.8 0.9 \Y Ilc = 10mA, Iz = TmA
lcBo 10 nA Ves = 10V
leso 10 nA Ves = 2V
lcio 10 nA Ver = 10V
Cos 2 pF Ves = bV
Cis 4 pF Vee = Ov
Cai 6 pF Ve = 5V
fr 400 680 MHz | Vce = 5V, Ic = 5mA
Matching(TR1, TR2 only)
heel/ hee 0.9 1.1 Vee = BV, Ic = 100 pA
09 1.1 Vce = 5V, lc = TmA
A Vee 3 mV Vce = 5V, Ic = 100 pA
3 mV Vce = 5V, Ic = TmA
ﬁ——a Ve 10 uV/°C|Vee = 5V, Ic = 100 pA
amb
24 ) ]
22 \ \ I
\ 100
20 \
—~ 800
18 \\ %
T 100" z OPERATING REGION N ATIN
‘c';‘ R X 100°¢C g CASE R G
S N \ g \
h \\ 5 o0 TN
12 T=+25°C ~ AMBIENT m‘vm:
\ 200 ‘
08 0
0 1 2 3 4 5 =20 0 +20 60 100 140 180 220
VOLTAGE (V) TEMPERATURE (°C)
Fig. 2 Output capacit (Cob) v. voltag Fig. 3 Power dissipation derating curves (TO-5 package)
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SL303L

80 800

Ve =10V

v =5V
600 CE

500 /

NN

Veg =2V

1 //

hre ~ y
/ £ /]
= 400 4
“o - / /
/. Veg =1V
300 2 cE
200
20
100
0 J
o 03 07 10 2 3 7 10 20 30 70
pA 10pA 100pA  1mA 10mA  100mA CURRENT (mA)
CURRENT
Fig. 4 Typical variation of hre with collector current Fig. 5 fr v. collector current (fr = f|he| . f = 100 MHz)
1000
1pA
[ =
N VeE = 5V | | I / /
800 \\\\ 100nA t A //
00 N 1mA 17mV/°C ‘v‘
i
] N . /Annn
z \\ 10n ‘ y
- 600 ~ /
w 01mA 1:87mWfeC \ o
kS \ N S
N &
500 P 1nA 4
~N ver20vf
\ VoSV
00 VeE
100pA
200 10pA
60 40 =-20 0 420 +40 460 +80 +100 +120 +140 +160 0 20 40 60 80 100 120 140 160
TEMPERATURE (5C/ TEMPERATURE (*C)
Fig. 6 Vge v. temperature Fig. 7 Typical Icio v. temperature
20
s \_
3 —
z
x 0
s
o
100 o AL} 10k 100k

R (OHMS)

Fig. 8 Relationship between Vcer and Rse
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SL355C SL1796C

© PLESSEY MODULATOR
SEMICONDUCTORS DEMODULATOR

SL355C TBA673C

4-TRANSISTOR MODULATOR/DEMODULATOR

The TBA673 and SL355 are monolithic integrated
4-transistor modulator/demodulator circuits. Featuring
close similarity in the characteristics of the individual
transistors and optimal tracking of parameters with
temperature, these devices give better balancing {and
therefore less carrier leakage) than discrete circuits. The use
of transistors instead of the more conventional diodes o1
results in an improved isolation between input and output
circuits.

The choice between TBA673 and SL355 will depend
largely on the application. For example, the TBA673 has

SUBSTRATE
—Lo

higher voltage characteristics than the SL355, but the cM10

SL355 would be used where high frequency performance is -

the prime consideration. Fig. 1 Circuit diagram
APPLICATIONS

FEATURES

B B DSB/DSBSC/AM Modulation

B AVge =5mV M.ax4 B Synchronous Detection

B Close hgg Matching B FM Detection

B High fr : 2560 MHz (TBAG73) B Choppers

600 MHz (SL355) B Signal Routeing

B Telephone Transmission (TBAG73)

ABSOLUTE MAXIMUM RATINGS

Electrical (Each Transistor)

Rating Symbol TBA673 SL355 Units
Collector-emitter voltage Vceo 45 12 \
Collector base voltage Veeo 80 20 Vv
Emitter-base voltage VeBO 7.2 5 \"
Collector-isolation voltage Vel 80 25 v
Collector current Ic 100 20 mA

Power
Total power dissipation: See Fig. 3
Temperature

Storage temperature, Tgyg: —36° to +125°C
Operating temperature, Tap: See Fig. 3 °

NOTE
The substrate pin must be more negative than each of the collectors.

21



DLIDIL IBAL/SC

ELECTRICAL CHARACTERISTICS — TBA673

Test conditions (unless otherwise stated):

Tamb = +256°C
Characteristics apply to each transistor
Value
Characteristic Symbol Units Condition
Min. | Typ.| Max.
Each transistor
Collector-base breakdown voltage BVcBo 80 Vv lc =10uA, Ig =0
Collector-emitter sustaining voltage LVcEeo 45 V |lc=5mA,lg=0
Emitter-base breakdown voltage BVEBoO 7.2 8.0 \Y% Ig = 10uA, Ic =0
Collector-isolation breakdown voltage BVcio 80 V | Ic=10uA
Collector-base leakage current lcBo 10| nA | Vegg=10V,Ig=0
Emitter-base leakage current lEBO 1 nA | VEg=2V,Ic=0
Collector-isolation leakage current Icio 3 nA | Vg =10V
Large signal current transfer ratio hgge 80 300 Ic =5mA, Vcg = 5.0V
Transition frequency fr 250 MHz | Ic = BmA, Vcg = 5.0V
Collector-isolation capacitance Cci 65| pF |Vgs=0V
Matching characteristics
Base-emitter voltage difference
TR1-TR2 VBE1_VBE2 20| 5.0 mV
TR3-TR4 VBe3—VBEs4 20| 50| mv Vce (all transistors) = 5.0V
Large signal current ratio matching
TR1/TR2 hggi1/hgez | 0.9 Ig (all transistors) = 100pA
TR3/TR4 hggs/hges | 0.9
300
z
£
- 200
100 i
0
-25 50 100
Tamb (°C)

22

Fig. 2 Power dissipation




ELECTRICAL CHARACTERISTICS — SL355

Test conditions (unless otherwise stated):
Tamb =+25°C
Characteristics apply to each transistor

TBAB73C SL3b5C

Value

Characteristic Symbol Units Condition
Min.| Typ.| Max.
Each transistor
Collector-base breakdown voltage BVceo 25 V |lc=10uA lg=0
Collector-emitter sustaining voltage LVcEo 12 | 18 \ Ic =5mA, Ig =0
Emitter-base breakdown voltage BVEBO 5 \ Ig = 10pA, Ic =0
Collector-isolation breakdown voltage BVeio 25 VvV | l¢=10uA
Collector-base leakage current Iceo 03| 1 nA | Veg =10V, lg=0
Emitter-base leakage current leso 1 10| nA |Vgg=2V,Ilc=0
Collector-isolation leakage current Icio 1 10| nA | Vg =10V
Large signal current transfer ratio hge 10| 55 Ig = 100uA, Vcg = 5.0V
Transition frequency fr 600 MHz | I¢ = 5mA, Vcg = 5.0V
Collector-isolation capacitance Cci 65| pF | Vgs=0V
Matching characteristics

Base-emitter voltage difference

TR1-TR2 Vge1—VBE2 20| 50| mV

TR3-TR4 Vge3—VBE4 20| 50| mV Ve (all transistors) = 5.0V
Large signal current ratio matching

TR1/TR2 hge1/hge2 | 0.9 I (all transistors) = 100uA

TR3/TR4 hgpes/hges | 0.9

23
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SL360C

© PLESSEY SL300 SERIES

SEMICONDUCTORS MATCHED TRANSISTORS

SL360C

2:5GHz MATCHED TRANSISTOR PAIR

ISOLATION

NC
BOTTOM VIEW

The SL360C is a bipolar monolithic chip comprising a pair of integrated circuit transistors designed for
applications where close parameter matching and thermal tracking are of prime importance. They have a
very high f¢ (typically 2.5 GHz) and low capacitances.

ELECTRICAL CHARACTERISTICS @ Tamb = +25°C

Value
Characteristic Conditions
Min. Typ. Max. Units
BVepo 15 32 \ Ic = 10uA
BVCEO 8 15 \ Ic = T0uA
LVcEO 8 14 \% Ic =5mA
BVcio 30 60 \ Ic = 10uA
BVEBO 4.8 \% Ig = 10uA
hFE 30 65 VCE = 2V,IE = 5mA
fT 1.6 25 GHz VCE =2.5V,IgE =5mA, f = 200MHz
3.2 GHz VCg =5V, Ig =25mA
VBE1 — VBE2 (note 1) 3 10 mvV VCE =2V Ig = TmA
hFE1/hFE2 (note 1) 1.1 VCE = 2V,Ig = BmA
VcE (Sat) 0.25 0.4 \ Ig = 10mA, Ip = TmA
Cob (note 2) 0.7 pF Vep= 0V
CTE (note 2) 15 pF VBg= 0V
Ccl (note 3) 2.7 pF Vel = 0V
Ve (on) 720 mV Ig = 1mA, VCE = 2V
IcBO 1 nA Vcg =10V
Iclo 1 nA VcE = 10V
lEBO 1 nA VEB = 2V
NOTES
1. It is assumed here that device suffixed 1 has the greater numerical value.

2. These capacitances include stray header capacitance which is about 0.1pF.
3. These capacitances include stray header capacitance which is about 0.9pF.

25



ABSOLUTE MAXIMUM RATINGS (Note 4)

Storage temperature ~55°§2 to +175°C
Operating junction temperature +175 C max.

Maximum Dissipation (Note 5)

Dissipation at 25°C free air temperature 600mW
Dissipation at 100°C free air temperature 300mwW

Maximum Voltages

26

BVcBO : 15V
BVCEO : 8V
BVEBO : 4.8V

BVcio : 30V (note 6)

The maximum ratings are limiting absolute values above which life or satisfactory performance may be impaired.

These ratings give a junction temperature of 175° with a junction-to-ambient thermal resistance of 250°C/W (derating
factor 4 mW/°C.)

The isolation pin should be negative with respect to the collectors.



SL362C

© PLESSEY SL300 SERIES

SEMICONDUCTORS MATCHED TRANSISTORS

SL 362C LOW NOISE TRANSISTORPAIR

Fig.1 Pin connections

NC
BOTIOM VIEW

The SL362C is a bipolar monolithic integrated circuit comprising a pair of transistors designed for
applications where low noise and very high frequency operation are of prime importance. A typical noise
figure at 60MHz is less than 1.6dB.

ELECTRICAL CHARACTERISTICS @ Tamp =25°C

Value

Characteristic Min. Typ. Max. Units Conditions
BVcBo 12 24 \ Ig = 10uA
BVcEo 8 15 Vv Ic = 10uA
BVcio 20 40 \ Ic = 10uA
BVegO 5 \Y% Ic = 10uA
heg 30 70 lIe = TmA, Vcg =2V

60 lg = 10mA, Vce = 2V
fr 1 1.6 GHz Ig =2mA, Vcg =2V
1.4 2.2 GHz Ie = 10mA, Vcg = 10V

VBE1 — VBE2 5 mV lg = TmA, Vgg =2V
Noise figure (note 1) 1.6 2.0 dB Ie = TmA, Rg =200 f = 60MHz
Cos 1.0 pF V=0
Cc) 0.9 pF V=0
Cte 15.0 pF V=0

Note 1; The noise figures are quoted at 60MHz. Typically, they are constant from 10kHz to 200MHz.

T

3 1260MHz

COLLECTOR COLLECTOR R
55\\ /
! e
E e —
z ]
e // /
/
- 600
]
200

EMITTER ISOLATION EMITTER

0 ) 2 3

Fig.2 Equivalent circuit Ig (mA)

Fig.3 Typical noise figure v. emitter current
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3
. N3
- ‘ // \\zsv
1
o 0 1 2 3 “ 5 6 7 8 9 10
Ig (mA)
Fig.4 Typical fTv. emitter current
‘ [ ] ABSOLUTE MAXIMUM RATINGS
_ f=60MHz Storage Temperature —~55°C to +150°C
Operating Junction temperature 150°C
\ Total Dissipation 300mwW
’ Collector current 50mA
g \ BVcgo @ 12V
‘; A L BVceo 8V

ama "] BVego 5V
it ] BVcio @ 20V

? \ Note: The isolation pin should be negative with respect to

N\ /154 the collectors.

0 200 400 600
RS (n)

Fig. 5 Typical noise figure v. source impedance
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SIMPLE FEEDBACK AMPLIFIER (FiG.6)

The amplifier has a response down to DC achieved by
the use of a long-tailed pair in the input stage, which also
gives low offset voltages and a convenient method of
applying negative feedback. The input is applied to Tr 1
and negative feedback applied to Tr 2 via resistors R 6 and
R 7. Tr 3 is current-driven from the long-tailed pair and
gives the output voltage across R 3. It is important to keep
the stray capacitance from R 3 to ground as small as
possible for the best high frequency performance. By the
use of the very high ft transistor pair SL360C for Tr 3 and
Tr 4 any shunting effect of transistor capacitances across
R 3 is reduced.

SL362C

The frequency response of the amplifier shown in
Fig.7 is flat to within * 1dB from DC to 240 MHz. The
small peak at 200 MHz is not layout dependent but is due
to parasitic lead inductance in the transistor packages.
Measurements were made with a 5082 source impedance
and a load of 0.1 M + 2.5 pF. The amplifier will drive a
508 load up to 150 MHz if required. For simplicity the
noise figure was measured with a 502 source impedance
and a spot noise figure of 4.2dB was measured at
frequencies of 30 to 200 MHz. The calculated variation of
noise figure with source impedance is shown in Fig.8, which
indicates an optimum noise figure of 2.5 dB at 200£2 source
impedance.

TR4
SL360C

INPUT

OUTPUT

Fig. 6 Circuit diagram

~

GAIN dB

10 2 3 ¢ 5 6 7 89100 2 3 4 5 6 7 891000
FREQUENCY —MHz
Fig. 7 Frequency response of wide band amplifier
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e
w '\\.‘1
@ \
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0 2 3 “ 5 6 7 8 9100 2 k) 4 5 6 7 8 91000

SOURCE RESISTANCE Rg OHMS
Fig. 8 Calculated noise figure

v. source impedance
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LAYOUT

It has been found that the circuit is not particularly
sensitive to layout change, but the obvious precautions in
constructing VHF circuits should be observed. Transistor
leads should be kept as short as possible, in particular the
emitters of Tr 1, Tr 2 and Tr 3. The leads of R 7 should
also be short and if accurate gain stability is not required, a
carboncomposition resistor will give minimum inductance.

NOISE REDUCTION

Two techniques are available to reduce the noise
figure at low source impedances. One is to use a
transformer to produce a source resistance nearer to the

optimum of 20082. The other method is to connect two
transistors in parallel as shown in Figure 9. The effect of
this combination is compared with a single transistor in
Figure 10. The graph shows the calculated noise figure versus
emitter current with a 50§2 source impedance for both long
tailed pair and common emitter configurations. As can be
seen, a noise figure of 1.6 dB at 50$2 source can be achieved
with the arrangement of Figure 9 in a grounded emitter
configuration. The parallel connected combination will, of
course, have double the output capacitance of the single
device, but the effect of this on the high frequency
performance can be reduced by feeding into a low
impedance. Also, the combination will have a lower f than
a single transistor at a given operating current. However, if
the current is doubled in the combination, little
degradation will occur.

COLLECTOR

BASE

EMITTER
CIRCUIT DIAGRAM

PIN CONNECTIONS

Fig. 9 Parallel

ion of two t istors

: ) /J/_\
i

TALED PAIR

1

—t

COMMON EMITTER
| -

—

NF (dB) (CALCULATED)

EEN

T -t T
= SINGLE TRANSISTOR

— — — — PARALLELED PAIR

1 1 L

5
Ig(mA)

6 ’ 8 9

Fig. 10 Noise figure at 5052 source impedance
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SL501/2/3 SL551/2/3 A&B

© PLESSEY SL500 SERIES

SEMICONDUCTORS WIDEBAND AMPLIFIERS

SL501A&B SL502A&B SL503A&B
SL551A&B SL552A&B SL553A&B

The SL500 series are bipolar integrated circuit wideband FEATURES
RF amplifiers, developed for use in linear radar IF strips

operating at centre frequencies between 10 and 60 MHz. B Upper Cut-off Frequency 100 MHz Typ.
AGC facilities and supply line decoupling are incorporated B Mid-Band Current Gain 26 dB Typ.
in the circuits. The mid-band current gain is typically 26dB. B AGC Input

The SL501A and SL5018B differ only in current gain and
cut-off frequency tolerances. Both are supplied without an
output load resistor (free collector). Flatpack versions are
SL551A and SL551B, respectively. The SL502A and
SL502B are similai to the SL501A and SL501B but APPLICATIONS
incorporate a 1k§2 output load resistor. Flatpack versions
are SL552A and SL552B, respectively. B Radar IF Strips

The SL503A and SL503B are similar to the SL501A and . e
SL501B except that the output current swing is typically @ Wideband RF Amplifiers
5mA. Flatpack versions of SL503A and SL503B are
SLB553A and SL553B, respectively.

B On-chip Supply Decoupling

VE
SuPFLY
!
AGC EARTH 2
-VE SUPPLY 1 10 AGC
Ve 10 LEAD ©
EARTH 2 FLAT PACK NC
8-LEAD ; (TOP VIEW)
WPUT—f 06 SLS02 20] —+VESUPRY  T0-5 VE SUPPLY sLs51 et
SL503 (BOTTOM VIEW) NC SL552 EARTH 1
S 3 SL553
ouTPUT +LINE
EARTH ‘/ | ouTPUT
+
LINE
cm8 FM

Fig. 1 Pin Connections

:RZ ° 2 (3)
POSITIVE SUPPLY

T R1 R2 na a
o 35 SL501 A& B

outeuT SL551 A & B o/c | 3750 | 3002 | 1.6k
SL502 A & B

SLE52 A & B k2 | 375Q | 302 | 1.6k

T SLS03A&E | oc | 2502 | 3702 | 8000

— % 8 (1)
NEGATIVE SUPPLY
PIN NUMBERS FOR
. THE VARIOUS
ENCAPSULATIONS ARE
EARTH 2 INDICATED THUS:

3 To-5
(5] FLATPACK

7(5) 7010}
EARTH AGC

Fig. 2 Circuit diagram



ELECTRICAL CHARACTERISTICS

Test conditions:
Tamb +22°C £ 2°C
Positive supply +6V
Negative supply —6V

AGC not applied unless specified.
R = 1k§2 (SLB01 and SL551); 390%2 (SL503 and SL553)

SL503B, SL553B.

Value
Characteristic Circuit Min. Typ. Max. Units Test conditions
Current gain SL501A, SL551A, SL502A, 24 26 28 dB  f=30MHz
SL552A, SL503A, SL553A.
SL5018, SL551B, SL502B, 23 26 29 dB f=30MHz
SL552B, SL503B, SL553B.
Upper cut-off frequency SL501A, SL551A, SL502A, 80 100 120 MHz 680S2 source;
(see Fig. 3) SL552A, SL503A, SL553A. 5082 load.
SL501B, SL551B, SL5028, 60 MHz 6802 source;
SL552B, SL503B, SL553B. 5082 load.
Lower cut-off frequency All types 3 5 7 MHz 6802 source;
(see Fig. 3) 50€2 load
Output swing (before SL501A, SL551A, SL5018B, +1.4 +2.0 +2.8 mA
clipping) SL551B, SL502A, SL552A,
SL502B, SL5528B.
SL503A, SL553A, 4.0 5.0 6.5 mA
SL503B, SL553B.
Noise figure (see Fig. 4) All types 6 dB  f=60MHz; 2508
resistive source.
AGC range (see Fig. 5) All types 40 dB 680X source
50%2 load
f = 60MHz
AGC signal = +2V
Positive supply current SL501A, SL551A, SL501B, 4.1 5.5 7.0 mA
SL551B, SL502A, SL552A,
SL502B, SL552B.
SL503A, SL553A, 6.8 8.6 11.0 mA
SL5038B, SL553B.
Negative supply current SL501A, SL5514, SL501B, 2.2 3.0 3.8 mA
SL561B, SL502A, SL552A,
SL5028B, SL552B.
SLG503A, SL553A, 5.0 6.3 8.0 mA
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SL501/2/3 SL551/2/3A&B
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Fig. 5 A.G.C. characteristics
Characteristics of the SL500 series amplifiers expressed 80
in Y parameters are given in Fig. 6 to 9; The parameters are
defined as follows: 70
i i2
O—o—ro p—e—0 50
N B ﬁ
o— o 3 soc
€ 4
2
Kl
z
i1 =YV + Y2,
i2= Y21V + Y22V, e
10
Where Y,; =G;; +jBy, L+
= 921 %5 Iy 3
Y21=1Y2, e FREQUENCY (MHz) o0

and Y22 = Gz +Ba2 Fig. 7 Feedback admittance (Y 1,)
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Fig. 8 Forward transfer admittance (Y, /)
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Fig. 9 Output admittance (Yy,). These curves apply to SL501A and B, SL503A and B, SL551A and B and SL553A and B. To obtain Y,y for
SL502A and B and SL552A and B, increase output conductance (G,3) by 1mmho and output capacitance by 1pF.

POSITIVE SUPPLY VOLTAGE (V)

CORRECT OPERATING

et

- CONSTANT DISSIPATION
CURVES

200mw

INTENDED OPERATING
INT

(SOmW  DISSIPATION]

16 20
NEGATIVE SUPPLY VOLTAGE (V)

Fig. 10 Absolute maximum supply voltages.

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55° to +175°C
Chip operating temperature +175°C
Chip-to-ambient thermal resistance 250°C/W
Chip-to-case thermal resistanc 80°C/W
Maximum AGC signal +3.5V or 20mA
Maximum instantaneous voltage (pin 4) +12V

OPERATING NOTES

The amplifiers are provided with two earth connections
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.
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SL501/2/3 SL551/2/3A&B

The positive supply decoupling capacitor C1 has a series
resistance of, typically, 10 ohms. The capacitor is a
junction type having a low breakdown voltage and
consequently the positive supply current increases rapidly
as the supply voltage exceeds 7.5V.

AGC st >uld not be applied to stages required to give
output swings in excess of *0.2mA unless substantial
distortion can be tolerated.

36

SL501 and SL503 devices must be provided with a DC
path between pins 3 and 4 for the collector current of the
output stage. The DC resistance of this path should not
exceed 1000 ohms for the SL501 and 400 ohms for the
SL503. The AC load may be connected between pins 3 and
4, or pins 3 and 1. Similar conditions apply to the flatpack
versions of these devices, SL551 and SL553, respectively.



© PLESSEY

SEMICONDUCTORS

SL5610C SL511C

SL510 SERIES

RF DETECTOR/VIDEO AMPLIFIER

SL510C

INCREMENTAL GAIN 11 dB, DC-24MHz

SL51C

INCREMENTAL GAIN 16 dB, DC-AMHz

The SL510C is a bipolar integrated circuit compining the
functions of r.f. detection and video amplification. The
device is sectionalised to enable the r.f. detector to be used
with or without the accompanying video amplifier.

The detector will accept carrier wave signals over a
bandwidth from d.c. to 100 MHz. The incremental gain is
typically 11dB with a video bandwidth. of d.c. to 24 MHz.
The circuit will handle pulse widths down to 16ns and the
dynamic range is 31dB.

DETECTOR VIDEO INTERNAL +9V
INPUT INPUT AMPLIFIER BIAS SUPPLY LINE SUPPLY
A 5 6 2 3
15
2k35 108
" R
m 210 25
R ™
™ [a
1
108 15 VIDEO
AMPLIFIER
ouTPUT
Lk 13 T 16 vaj—;vs
8Lp
-]- 20 20
l Lot SKT 1
7 s | E— 0
INTERNAL DETECTOR viDEO UINK MADE FOR SLS10C EARTH
BIAS SUPPLY INPUT  AMPLIFIER INPUT

Fig. 2 Circuit diagram

VIDEO
EARTH  OUTPUT
vioeo  \

INTERNAL

QUTRUT
N  SupPLY
DETECTOR
OUTPUT
30 —+vE suPPLY
INTERNAL Serecror
BIAs / \ INPUT 1

VIDEO  DETECTOR
AMP  INPUT2
S

cM10

Fig. 1 Pin connections

The primary area of application is in the radar field for
r.f. pulse detection, and video outputs of 6 volts and 0.5
volts can be driven into 6002 and 502 loads respectively.
However, the wide dynamic range of the SL510C also
makes it suitable for detection of sine wave amplitude
modulation.

The SL511C is of similar design, but has an incremental
gain of typically 16dB over a bandwidth of d.c. to 14 MHz.
The dynamic range is maintained at 28dB.

The circuits have been allocated the following NATO
Stock Numbers:

Type NATO Stock No.

SL510C  5962-99-038-0470
SL611C  5962-99-038-0471

-t

RF
INPUT
=

Hi

Fig. 3 Full-wave rectification

Fig. 4 Half-wave rectification
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Electrical Characteristics
Test conditions (unless otherwise stated):

Temperature = +22°C +2°C
Supply voltage =+9V

External connections: Pin 2 decoupled via 10nF capacitor to earth.

Pin 6 connected to pin 7.
Pin 8 connected to pin 9.

Value
Characteristic Type Min. Typ. Max. Units Test Conditions
Overall incremental gain (1)
Half-wave SL510C 35 5.5 7.5 dB . .
sts11c | 80 | 100 | 120 | a8 See Fig. 3 ?n‘:;‘:?:: df'f' .
Full-wave SL510C 115 dB )  centre
SL511C 16.0 dB See Fig. 4 frequency = 60 MHz
Pulse response Both
Rise time 16.0 35.0 ns Output pulse height with respect
to OV =+5V,
Fall time 16.0 35.0 ns  |Measurements are from 10% to
90% points on wave form
Positive limiting level at Both 5.0 6.0 \% Load impedance = 600S2; r.f.
video outputs input at 60 MHz
Quiescent d.c. output voltage | SL510C 0.5 1.0 \"
SL511C 0.6 1.0 \
Upper cut-off frequencies
Detector circuitry Both 100 MHz |Rs =259, Z| = Video input.
Vin = 150mV r.m.s., 30%
modulated. Output is —1dB
with respect to an output at
10 MHz.
Video circuitry SL510C 24 MHz [Output—3dB Rg=25Q2 2 =
35 MHz |Output —6dB 6002 in parallel
SL511C 14 MHz [Output —3dB with 10pF.

21 MHz |Output —6dB Measured with
respect to an
output at 2 MHz,

Overall dynamic range (2)

Half-wave SL510C 25 dB See Fig. 3

SL511C 22 dB
Full-wave SL510C 31 dB See Fig. 4
SL511C 28 dB
Current consumption Both 20 30 mA
Input impedance to Both Measured between pins 4 and 5
detector (3) input level = 600mV r.m.s.;
centre frequency = 60 MHz,

Real part 10 K

Imaginary part 3 pF
Output impedance from video] SL510C 6 Q Measured at 2 MHz.
amplifier SL511C 12 Q
Video amplifier small signal | SL510C 27 dB Measured at 2 MHz, See Fig. 5
gain SL511C 33 dB
NOTES .

) d(video out)

1. Defined ESW
2. Defined as a variation of 5% in the incremental gain.
3. This parameter is not guaranteed

38




VIDEQ
ouTPUT

18k(SL510)
SkisL5IN)!

”Tnm

Fig. 5 Video amplification without detection

OPERATING NOTES
Tuned circuit coupling

There are two basic methods of driving the
Detector/Video when used in its normal mode; i.e. from a
tuned circuit or via an R-C network. In the former case
both full-wave and half-wave rectification are possible using
the configurations shown in Figs. 3 & 4 respectively. When
the internal bias supply is being used, as illustrated, the
quiescent current level of the current source will be drawn
from the supply, and the current level in the output stage
of the video amplifier will be reduced accordingly. For
connection to an external bias supply allowance must be
made for 2mA required to drive the video amplifier bias,
(pin 6).

Fig. 6 R-C coupling mode (half-wave)

R-C coupling

R-C input coupling is illustrated in Fig. 6. Decoupling
capacitors, Cp, should offer low a.c. impedances relative to
the series resistors, R1, at the frequency of the input.
Voltage drops arising through input base currents flowing in
the series resistors will be amplified and will depress the d.c.
quiescent output of the video amplifier. For low § devices
this can be excessive and should be offset by introducing
resistor R2 which injects current into pin 8 to raise the
output level. With R2 connected to the internal supply line,
as shown, the d.c. output voltage will be 52/R2 (+25%) for
the SL510C and 26/R2 (+25%) for the SL51.1C where R2 is
in k2.

Fig. 7 R-C coupled combination (half-wave), with RF amplification.

Fig. 5 illustrates this technique applied to the use of
the circuit for video amplification without detection, where
it may be necessary to set the output quiescent voltage
midway between the internal supply line and earth. Input
coupling is via Cp/R2, where the reactance of Cp is chosen
to be low compared with R2. Since the video amplifier
response extends down to d.c. R2 must be small to limit
the input voltage error due to the base current flowing in
R2. This can be overcome by using an r.f. choke with low
d.c. resistance.

SL610/11/12 — SL510/11 Combination

The simplest method of connection is shown in Fig. 7
using R-C coupling. In view of the bandwidths involved due
care in layout must be observed (note that the output earth
of the SL510 is taken forward to the video-detector earth).
For tuned coupling refer to the SL610/11/12 data sheet.

Absolute Maximum Ratings

—55°C to +175°C
—55°C to +125°C
+12 Volts

Storage Temperature
Operating Temperature
Supply Voltage

CIRCUIT DESCRIPTION

The circuit (Fig. 2) incorporates a long tailed pair
detector, with both input bases (pins 4 and 5) accessible so
that it can be driven either full-wave or half-wave, as
illustrated in the application notes. The output (pin 8) is
taken from an attenuation chain at a level suitable to drive
the video amplifier (input pin 9). With r.f. filtering between
pins 8 and 9 (the usual mode of operation) the input level
to the video amplifier will reduce to the mean value of the
detected r.f. ie. (2/m x peak output) for full-wave
rectification and (1/m x peak output) for half-wave
rectification.
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The video amplifier is directly coupled throughout and
essentially consists of two stages of gain TR4 and TR5, and
an emitter follower output stage TR7 with overall feedback
to the emitter of TR4. Pin 6, the video amplifier bias,
should be taken to the same d.c. potential as pins 4 and 5
to ensure that the quiescent output level is tolerant of
variations in this potential. In this condition the output is
at a ‘zero’ quiescent level (nominally +600 mV), which
allows direct coupling to the load, a convenient feature
since output pulses are uni-directional when driving from
the detector.

The internal bias supply at pin 7 is an emitter follower
biased from the supply line and an external current drain is
required to establish its quiescent current.

7
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SL521A,B&C SL571A.B&C

© PLESSEY SL521SERIES

SEMICONDUCTORS WIDEBAND AMPLIFIERS

SL521A,B & C SL571A,B&C

The SL521A, B and C are bipolar monolithic integrated
circuit wideband amplifiers, intended primariiy for use in ourPuT
successive detection logarithmic |F 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
decoupling. The mid-band voltage gain of the SL521 is

BIAS,
AN

INPUT — (06 20| —+VE SUPPLY

7/ AN
typically 12dB (4 times). The SL521A, B and C differ vl | RF supPLY CcM8
mainly in the tolerance of voltage gain and upper cut-off Ooieur
frequency. The SL521A, B and C versions have T0-5
encapsulation; the flatpack versions are also available, OUTPUT EARTH —————{aT m e
designated SL571A, B and C. CASE E—7H2 b ———
+VE SUPPLY C 3 SLS7T1 8 ] BIAS
RF ouTPUT C 4 7 ] INPUT
DETECTED OUTPUT 5 6 J INPUT
FEATURES FLATPACK GM10
B Well-defined Gain Fig. 1 Pin connections
B 4dB Noise Figure ABSQLUTE MAXIMUM RATINGS
B High /P Impedance (Non-simultaneous)
B Low O/P Impedance
B  165MHz Bandwidth Storage temperature range —55°C to +175°C
A~ AL . Chip operating temperature +175°C
B n-C upply Decouplin
On-Chip S pply D p 7 9 Chip-to-ambient thermal resistance 250°C/W
B Low External Component Count Chip-to-case thermal resistance 80°c/wW
Maximum instantaneous voltage at
APPLICATIONS video output +12v
. . . . . Supply volta -1V
B Logarithmic IF strips with Gains up to 108 dB PPy 9
and Linearity Better Than 1 dB. 00 5
180 i
1 t
Uy
Y gerecico 2 T:e250C 1-.559C
500 p 2 T
é 20 L \
[t T T
100 T=4125°C
g v, T
Breur = \
g
60 l
8 ?uT*Ul &0
20
case
0
3 10 30 60 100 200 500
FREQUENCY (MHz)
Fig. 2 SL521 Circuit diagram Fig. 3 Voltage gain v. frequency
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

=+22°C £ 2°C
= +6V

Temperature
Supply voltage

DC connection between input and bias pins.

Value
Characteristic Circuit Units Conditions
Min. Typ. Max
Voltage gain, f = 30MHz SL521A, SL571A | 11.56 125 dB
SL521B, SL571B | 11.3 12.7 dB
SL521C, SL571C | 11.0 13.0 dB {} 10 ohms soutve, 8pF load
Voltage gain, f = 60MHz SL521A, SL571A | 11.3 12.7 dB
SL56218B, SL571B | 11.0 13.0 dB
SL521C, SL571C | 10.7 13.3 dB
Upper cut-off frequency (Fig. 3) SLB21A, SL571A | 150 170 MHz
SL521B, SL571B | 140 170 MHz} 10 ohms source, 8pF load
SL621C, SL571C | 130 170 MHz
Lower cut-off frequency (Fig. 3) All types 5 7 MHz | 10 ohms source, 8pF load
Propagation delay Ail types 2 ns
Maximum rectified video output SL521A, SL571A | 1.00 1.10 mA
current (Fig. 4 and 5) SL521B, SL5718B | 0.95 1.15 mA | f= 60MHz, 0.5V rms input
SL521C, SL571C | 0.90 1.20 mA
Variation of gain with supply voitage All types 0.7 db/V
Variation of maximum rectified All types 25 %IV
output current with supply voltage
Maximum input signal before overioad All types 1.8 1.9 V rms| See note below
Noise figure (Fig. 6) 4 5.25 dB | f=60MHz, Rs = 450 ohms
Supply current SL521A, SL671A | 125 15.0 18.0 mA
SL5218B, SL5718B
SL521C, SL571C | 11.5 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 TR1 base-collector junction on peaks.

[

NN

Tl

30MH,
i

NN

60 MHz

100 MH, 7]

RECTIFIED OUTPUT (mA)

L]

002 005 01 02
INPUT SIGNAL (Vrms)
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Fig. 4 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 (This figure shows the T0-5 version.)

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 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

Minimum capacitance 30nF 10nF | 3nF | InF

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 SL571A,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
s
@
=z /
wop
€ —
&
* 35
w (= 60MHz
5 Rs=450n
= 30
25
-60 -40 =20 0 20 L0 60 80 100 120 140
TEMPERATURE (°C)
Fig. 6 Typical noise figure v. temperature
TT T 11
s Conductance : 0-2mmho
t
g over the frequency range //—___.
" k [
o7 1
= Te-550C
< = ——
= I
G } S,
o Te2sec
<
S, Teesec  pet—1
B
] 10 20 30 L0 50 60 Kl 80 90 100

FREQUENCY (MHz)

Fig. 7 Input admittance with open-circuit output

6V

suPPLY
/;; DECOUPLING

oc.
CONNECTION ﬁ $
N

-—= ouTPUT

ouTPUT
DECOUPLING

Fig. 8 Direct coupled amplifiers

c1

FROM nth 70 (n+ 1)th STAGE
susEn “ (BIAS AND INPUT
PINS LINKED)
R
-L DC_BLOCKING

-[ ]—CAFACIYOR

Fig. 9 Suitable interstage tuned circuit
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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.

C _ 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

Vi Voltage at pin 4 =0.003

I, _ Current from pin 2

V¢  Voltage at pin 6 = 6mmhos (f = 10MHz)

[_\/_5]3 _ Voltage induced at pin 6 _ 0.03 (f = 10MHz)

V., Voltage at pin 2
Voltage at pin 2

(pin 6 joined to pin 7 and

fed from 300 ohms source)

)/_6 Voltage mducedAat pin 6 =0.01 (f = 10MHz)
V, b Voltage at pin 2

Voltage at pin 2
(pin 7 decoupled)

li Ve Ve
Ve V2] a|V2_] b decrease with frequency above 10MHz
at 6 dB/octave.

Note that the pin numbers above refer to the T0-5 version
(SL521A, B and C).
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SEMICONDUCTORS

SL525C

SL500 SERIES

WIDEBAND AMPLIFIERS

WIDEBAND LOG IF STRIP AMPLFIER

The SL525C is a bipolar monolithic integrated circuit
wideband amplifier, intended primarily for use in successive

detection logarithmic |.F. strips, operating at centre
frequencies between 10MHz and 60MHz. The devices
provide amplification, limiting and rectification, are

suitable for direct coupling and incorporate supply line
decoupling. The mid-band voltage gain of the SL525C is
typically 12dB.

FEATURES

B Well-defined Gain

B 4dB Noise Figure

B High I/P Impedance

B Low O/P Impedance

B 150 MHzBandwidth -

B On-Chip Supply Decoupling

M Low External Component Count

APPLICATIONS

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

LI S
SUPPLY
470 & DETECTED
ouTPUT
22k Ry ooy
TR¢ RS
3 J
aias 33K vsp | |27
100
6 3
INPUT w IR 770 Seur
100
22K 270 ]
350p | |30 | |3s0
8 ouTPUT

INPUT A
EARTH EARTH

CASE

Fig. 2 Circuit diagram

SL525C

outPUT
EARTH

BIAS
N

20] —~+VE SUPPLY

R suppLy

]
DETECTED
ouTPUT

cms

VOLTAGE GAIN (dB)

Storage temperature range

1

Fig. 1 Pin connections

ABSOLUTE MAXIMUM RATINGS

—565°C to +175°C

Operating Temperature range —20°C to +100°C
Maximum instantaneous voltage at

video output +12V
Supply voltage qVv
200
80
16:0

T=+25°c T 171
40
T= -55°C
-
2:0 —
N\
0-0 SURNY
T=+10° \\\\
80
3
60
40
20
° 30 0 'Hu.n 200 500

FREQUENCY (MHz)

Fig. 3 Voltage gain v. frequency
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SLbYZLC

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 10.5 13.5 dB f=30MHz, Rg = 10Q2, C_ = 8pF
10.0 14.0 dB | f=60MHz, Rg = 108, C_ = 8pF
Upper cut-off frequency (Fig. 3) 120 150 MHz | Rg =10%2, C_ =8pF
Lower cut-off frequency (Fig. 3) 5 7 MHz | Rg =108, 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/V
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

46

NOTE

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

T 30MHz

-

RECTIFIED OUTPUT (mA)

5

o1

(3] 05
INPUT SIGNAL (Vrms)

10

Fig. 4 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
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 tc 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

]T\llinimumcapacitance 30nF 10nF | 3nF | 1InF

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.

SL525C

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

50 T
s
3 |
g 40
E —_—
E
v 35
w t = 60MHz
° Rs= 4500
= 30
25
-60 40 -20 0 20 40 60 80 100 120 140
TEMPERATURE (°C)
Fig. 6 Typical noise figure v. temperature
9 T T
. Conductance : 0-2mmho
T over the frequency range —
T quency rang |
; I
o7
Z 50 —
2 |
F 1
] 500, "]
© s nsec  p——t—""1
. I i
0 10 20 30 40 50 60 70 80 90 100
FREQUENCY (MHz)
Fig. 7 Input adi with op output
_L 6V
SUPPLY
DECOUPLING

oc
CONNECTION
NG

ouTPUT

ourPUT
;; DECOUPLING

Fig. 8 Direct coupled amplifiers

<
T0 (n« I}th STAGE
:?OEA " H (BIAS AND INPUT
Aoe PINS LINKED )
R1
. D.C. BLOCKING
- TcAPAcuoR

e

Fig. 9 Suitable interstage tuned circuit
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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.

f: _ RF current component from pin 4
Vs 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 &t pin 4 =0.003

la _ Current from pin 2

Ve  Voltage at pin 6 Bmmhos (f = 10MHz)

[l/jjla _ Voltage induced at pin 6 =0.03 (f = 10MHz)

V, Voltage at pin 2
Voltage at pin 2

(pin 6 joined to pin 7 and

fed from 300 ohms source)

[vs}mw =0.01 (f = 10MH2)

V—2 b Voltage at pin 2
Voltage at pin 2
(pin 7 decoupled)

2 | Vel (Ve
Ve [ V2] a[V2 | b decrease with frequency above 10MHz
at 6 dB/octave.
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GENERAL DESCRIPTION

The SL530C is a monolithic non-linear integrated
circuit designed to realise a logarithmic transfer function in
high-gain amplifier strips at frequencies between 4 and
80 MHz. THE DEVICE 1S SO DESIGNED THAT INPUT
SIGNAL PHASE INFORMATION IS RETAINED. A
typical dynamic range of 70dB can be achieved over a
bandwidth of 10 MHz.

The operation of the SL530C relies upon the
principle that amplifiers with an input/output characteristic
as shown in Fig. 1 can be cascaded to produce the straight
line approximation to a logarithmic law shown in Fig. 2.
This may be represented by the expression:

Voirs = Vin
out = K1 Logy, 1 + %3

Where K1, K2, K3 are scaling constants.

The logarithmic law remains true for any value of A
or Vi (the breakpoint with respect to input or output)
providing cascaded units are similar. It depends only upon
the slope gain after limiting: this must be unity. Differences
in this slope gain between the devices used in the strip will
cause ripples in the log response, whilst the values of A, V|
and n determine the dynamic range available.

v v

out”

SLOPE GAIN

=A

Fig. 1 Device transfer characteristic

out

SL530C

SL530C

TRUE LOG. AMPLIFIER

Dynamic Range

When Vin 2 Vo then all stages of the strip are
operating in the unity gain mode. As n (the number of
stages in the strip) is increased, the minimum input voltage
for the onset of the logarithmic law is V| _0/AM. The input
dynamic range is therefore AM or n20 logA dB. In other
words, the dynamic range equals the low level strip gain.

If this level is as low as the effective noise input
voltage, the addition of further stages does not result in any
increase in dynamic range. For Rg= 5082 the effective noise
input voltage is approximately 3nV/A/Hz The maximum
dynamic range is thus given by:

Vio
3x 10°v/B
|
15 10°

+/B(Hz)

Hence for a bandwidth of 10 MHz, dynamic range =
73 dB, and the number of amplifier stages is six.

Dynamic Range = Where B = Bandwidth

(VLO = 45mV)

Unity Gain Slope

The logarithmic accuracy of a strip is dependent upon
the consistent accuracy of this siope from device to device.
The frequency response of the IC shows some peaking
above 50 MHz but this may be reduced by a resistor in
series with the output from pin 6. A typical value is
between 0 and 5052.

nth STAGE

e

Fig. 2 n-stage strip-transfer characteristic
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SL530C

ELECTRICAL CHARACTERISTICS

Test Conditions: Positive supply

Ambient temperature
D.C. connection Pin 4 to Pin 6
QOutput of each device loaded by input of next.

6 volts
+22°C * 2°C (unless otherwise stated)

Value
Characteristic Min. Typ. Max. Units Test Conditions

Midband gain low level 11.6 13.6 15.6 db Vin=2mV rms, f = 30 MHz
Slope gain high level -1 0 +1 dB Vin = 100 mV rms, f = 30MHz
Upper cut-off frequency 60 90 MHz —3dB w.r.t. f = 30 MHz
Lower cut-off frequency 4 MHz —3dB w.r.t. f = 30 MHz
Phase change 5.5 +12 Degrees f=30MHz , Vin =2 —600mV rms.
Gain change +0.5 dB Vin =100 mV,

f =30MHz,

Ta =-55°C to 125°C
Voltage at Pin 4 and Pin 5 1.75 \% Measured w.r.t. earth
Supply current 20 25 mA

Note: Pins 3, 7, 8 are intended to enable system currents to be directed to their proper location, thus avoiding earth loops.
All these pins must be at the same d.c. potential.

OPERATING NOTES

The layout should be in-line and compact, using
physically small components. Provided this is the case an
earth plane is not necessary even though the strip is boxed
eventually. It may be necessary to use an input isolating
transformer of 1:1 turns-ratio in which instance the box
should only be connected to the outer screens of the
co-axial connectors at input and output and to pin 7 of the
output stage.

R R=10k 4 MHz UPWARDS
R=0 ABOVE 30MHz

°
—VE SUPPLY

)
+VE SUPPLY

Fig. 3 Typical circuit connection

+VE
10k 10k 10k 10k /i’O'Om
\ | 5| | s| | 4 s|
. 00w, . o0, . 00, . 00t
= it i
SL 530 SL 530 SL 530 —
ZL
T 0 0
} -VE
t—— PCB EARTH PLANE (WHERE USED) —mM8M————
Fig. 4 Typicai 4-stage strip
20 I ]
) 1
2 uil =
ABSOLUTE MAXIMUM RATINGS 0 TNPUT 2mv
Operating temperature range —55°C to +1256°C 3
o o
Storage temperature range —55 oC t0+175°C B =
Chip operating temperature +175°C o INPUT 100mV
Chip-to-ambient thermal resistance 250°C/W &,
Chip-to-case thermal resistance 80°C/W @
Operating voltage Pin 2 3V . o -

FREQUENCY (MHz)

Fig. 5 Frequency response
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|
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Fig. 6 Transfer characteristic
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Fig. 7. Phase shift v. input
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SL530C

1
T {30 +6V SUPPLY
L
6
ouTPUT
2 -
INPUT O——q —{ l—'l { }— FE}
J_ [l] (l] 1 =
=
f‘] 7
}ourrur EARTH
AND
3
INPUT T 8 -
e n g VE SUPPLY
— =
{3
3
BIAS o—_q:)—}

5
BIAS SUPPLY

Fig. 12 SL530C circuit diagram
(equivalent only)
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SL541C

© PLESSEY SL500 SERIES

SEMICONDUCTORS WIDEBAND AMPLIFIERS
SL541C

HIGH SPEED VIDEO AMPLIFIER

The SL541C is a monolithic amplifier designed for
optimum pulse response and applications requiring high
slew rate with fast settling time to high accuracy. The high EARTH  SUPPLY
open loop gain (70dB) is stable with temperature, allowing ) INVERTING \ / (_S‘E‘stu)
the desired closed loop gain to be achieved using standard -
operational amplifier techniques. The device has been INPUT EMITTER 30) —ourpur
designed for optimum response at a gain of 20dB when no ReEreance” {
compensation is required. -

N
COMPENSATION

APPLICATIONS oy 1)

+VE
INPUT  SUPPLY

Wideband |F Amplification
Wideband Video Amplification
Fast Settling Pulse Amplifiers
High Speed Integrators

D/A and A/D Conversion

Fast Multiplier Preamps
FEATURES

B High Slew Rate: 175V/us

B Fast Settling Time: 1% in 50ns
B Ovpen Loop Gain: 70dB
- ]
B

cM10

DG14
Wide Bandwidth: DC to 100MHz at 20dB
Gain

Very Low Thermal Drift: 0.02dB/°C
Temperature Coefficient of Gain

Fig. 1 Pin connections

4 X10_NON
T INVERTING

—t
—_

GAIN (dB)
A
[
Lo

||

1k 10
w

| WVERTING
L1 \
o et \
_+100| 2
p \ -
5 \ "R *| e l
\

~
22| 10| 70| s0
k/ 150 10 | 60 50

100 200

\

GAIN (dB)

+5

X1 VOLTAGE
FOLLOWER

GAIN (dB)

-10

10

20 50
FREQUENCY (MHz)

Fig. 3 Performance graphs — gain v. frequency
Fig. 2 SL541C circuit diagram (TO — 5 pin nos.) (load = 2k§Y//10pF)
* See operating note 2
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S5LH41C
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Pin 5: +12V

Pin 1: —6V

Pins 7 & 8: Connected together

Tamp: 25°C

Value
Characteristic Units Test Conditions
Max. Typ. Max.
Static nominal supply current - 16 21 mA
Input bias current - 7 15 MA
Dynamic open loop gain 60 71 — dB 60052 Load
Open loop temp. co-efficient —-0.02 dB/°C
Closed loop bandwidth (—3dB) 100 MHz x 10 gain
Slew rate (4V peak) 100 175 V/us x 10 gain
Settling time to 1% 50 100 ns
Maximum output voltage +25 +3.0 \%
Maximum output current 4 6.5 mA
Maximum input voltage +3 \% Non-inverting mode
Supply line rejection (pin 5) 54 66 dB
(pin 1) 46 54 dB

/ Vour

(-0V/DIV)
|
/

. =
L R s - 3 —
- ns >
3 e
> =
3 /
=
= / \
t (20ns/01V)
Fig. 4 Siew rate — X10 non-inverting mode
t (20ns/DIV)
Fig. 6 Output clipping levels — X10 non-inverting mode
Input moderately overdriven, so that ouput goes into
clipping both sides
f
INPUT STEP —=f
s
alns
/\ \ -VE
T
Cc:=0pF
\ Rc-00
=
B 2
E +VE g
7 ) = N
s 5
z <
>
<
0
'(i -VE
/ +VE

t {20ns/01V) t (20ns/DIV)

Fig. 5 Settling time — X10 non-inverting mode Fig. 7 Output clipping levels — X10 non-inverting mode.
Output goes from clipping to zero volts. Vj, = 3V peak
54 step, offset +ve or —ve.



TEST CONDITIONS AND DEFINITIONS

Both slew rate and settling time are measures of an
amplifier’s speed of response to an input. Slew rate is an
inherent characteristic of the amplifier and is generally less
subject to misinterpretation than is settling time, 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 (f-p) by the relationship.

S=2nfyE,
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
amplifier output has entered and remained within a
specified error band that is symmetrical about the final
value. Settling time, therefore, is comprised of an initial
propagation delay, an additional time for the amplifier to
slew to the vicinity of some value of output voltage, plus a
period to recover from overload and settle within the given
error band.

The SL541 is tested for slew rate in a X10 gain
configuration.

w12y

5o

-Lmu i
| I
o ] !
wffwo wo o (lo
1 ! H
LR | w
1 i
,,,,,,, J
& INPUT TERMMATION
ON SAMPLING.
Gschioscore

Fig. 8 Non-inverting high speed X10 amplifier test circuit.
(TO -5 pin nos.)

OPERATING NOTES

The SL541 may be used as a normal, but non saturating
operational amplifier, in any of the usual configurations
(amplifiers, integrators etc.), provided that the following
points are observed:

1. Positive supply line decoupling back to the output
load earth should always be provided close to the device
terminals.

2. Compensation capacitors should be connected
between pins 4 and 5. These may have any value greater
than that necessary for stability without causing side
offsets.

3. The circuit is generally intended to be fed from a
fairly low impedance (<1k{2), as seen from pins 6 and 9
— 10082 or less results in optimum speed.

4. The circuit is designed to withstand a certain degree
of capacitive loading (up to 20pF) with® virtually no
effect. However, very high capacitive loads will cause
loss of speed due to the extra compensation required
and asymmetric output slew rates.

DLI“4 IV

5. Pin 10 does not need to be connected to ero volts
except where the clipping levels need to be defined
accurately w.r.t. zero. If disconnected, an extia +0.5 volt
uncertainty in the clipping levels results, but the
separation remains. However, the supply line rejection is
improved if pin 10 can be left open-circuit.

orc

;I; 7; SL54IC
RN

Fig. 9 Non ing sense amplifier (30V /us for 5mV).
Note: the output may be caughf at a pre-determined level.
(TO - 5 pin nos.)

ABSOLUTE MAXIMUM RATINGS

Supply voltage (V* to. V-) 24V
Input voltage (Inv.l/P to non inv.l/P) +9V
Storage temperature —55°C to +175°C
Chip operating temperature +175°C
Operating temperature : TO — 5 —55°C to 4-85°C

DIL —55°C to +125°C

b ono ol

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
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SL550C&D

SL500SERIES

WIDEBAND AMPLIFIERS

SL550C &D
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, the SL550C noise
figure is 1,8dB (typ.) from a 200 ohm source, giving good
noise performance directly from a 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 input and
output, hence the noise figure and output voltage swing are
only slightly degraded as the gain is reduced. The external
gain control characteristic is specified with an accuracy of
+1dB, enabling a well-defined gain versus time law to be
obtained.

The input transistor can be connected in common
emitter or common base and the quiescent current of the
output emitter follower can be increased to enable low
impedance loads to be driven.

FEATURES

200 MHz Bandwidth

Low Noise Figure

Well-Defined Gain Control Characteristic
25dB Gain Control Range

40dB Gain

Output Voltage 0.8Vp-p (Typ.)

APPLICATIONS

B Low Noise Preamplifiers
B Swept Gain Radar IFs

CAPACITIVE
LINK DECOUPLE  I/P  I/P
CB CE NC DECOUPLE
% 15 1 13 12 110 9
i T s O s T e e N e O o |

J J OO OO 0O OOcT 0T
T 2 3 & 5 & 1 8
GND M M lore Yore Vec
GAIN CAPACITIVE
CONTROL LINK

DC 16

VARIABLE
FIXED GAIN AMP
GAIN AMP

Vout

> lout

VARIABLE ATTENGATOR € Tl
TRACKING WITH VARIABLE
GAIN AMP

Fig. 1 Pin connections (top view)

Fig. 2 Functional diagram
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

f=30MHz Vs = + 6V, RL = 200Q, Ic = O, R1 = 750Q, Tamb = + 25°C
Value
Characteristic Circuit Min. | Typ. | Max. Units Conditions
Voltage gain SL550C 39 42 44 dB
SL550D 35 40 45 dB
Gain control characteristic | Both See note 1
Gain reduction at mid-point| SL550C 9 10 1 db lc = 0.2mA
SL550D 9 dB Ilc = 0.2mA
Max. gain reduction SL550C 20 25 dB lc = 2.0mA
SL550D 25 dB lc = 2.0mA
Noise figure SL550C 2.0 2.7 dB Rs = 200Q
SL550C 35 dB Rs = 50Q
SL550D 3.0 dB Rs = 200Q
Output voltage Both 0.15 Vrms Rt =
Both 0.3 Vrms R1 = 750Q
Supply current SL550C 11 13 mA R1 =
SL550C 15 mA R1 = 750Q
SL550D 11 20 mA R1 = o
Gain variation with supply
voltage Both 0.2 dB/V Vs = 6 to 9V
Upper cut-off frequency
(—3dB wrt 30MHz) Both 125 MHz
Gain variation with temp-
erature (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 alternative input configuration (see operating note : ‘Wide Temperature Range’).
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ouwuro—{ﬂ———c M - eoah T
Vg= 6V }_.—l

5 L s

v

GAIN (dB)

Ie=2:0mA

ALL CAPACITORS 10nF I"'WEECON" TYPE CAPACITORS]
Ry =300 SEE OPERATING NOTE

[ £l 0 50 & 100 0 .
FREQUENCY (MHz)

Fig. 3 Test circuit Fig. 4 Frequency response




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 at Ig =
11A 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 consumption
can be reduced by 6mitting R4 (Fig. 3). The function of Ry
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).

SL550C&D

Maximum output current is 2 mA peak and the output
impedance is 3502

Wide Temperature Range

The gain variation with temperature can be reduced at
the expense of noise figure by including an internal 3082
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 +1dB
over the temperature range —55°C to +125°C (Figs. 6 and 7)

Low Input Impedance

A low input impedance (=252) 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 302 resistor (pin 14) shown in the test circuit
eliminates high frequency instabilities due to the stray
capacitances and inductances which are unavoidable in a
plug-in test system. |f the amplifier is soldered directly into
a printed circuit board then the 30%2 resistor .can be
reduced or omitted completely.

=t = = ] = =~ =1
0 —
948 min
- 1148 max
N
2048 min
30
e
@ N
o 3948 min
= N 1448 max
z 20
P
© —
FREQ =60MHz
Vg 2 60V
10pA 100pA ImA 10mA

CONTROL CURRENT (Ic)
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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 configuration, 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.

SLS50C SLSS0C

L——{ > outpur

SL550C&D

Vin LINEARISING
o— CIRCUIT
(F16.12)

RF INPUT O

VOLTAGE GAIN

O RF OUTPUT

Fig. 13 Linear swept gain circuit

- POWER  VOLTAGE
AIN

IN
Vin LINEARISING
CIRCUIT
(FI6.12)

(o<tt) (e=<t2)
RF INPUT O

GAIN

O RF OUTPUT

ALL CAPACITORS 1000 pF

Fig. 11 A two-stage wideband 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.

—O +6V

54 OUTPUT 2

SL3018

OUTPUT

s

All capacitors 10nF

Gain 46dB

Noise figure 2.0dB (RS = 200Q)
Output power +5dBm (R1 = 50Q)
Frequency response as SL650C

Dynamic range 70dB (1MHz bandwidth)

Fig. 12 Gain control linearising circuit.

Fig.15 Applications example of wide dynamic range: 50 Q
load amplifier with AGC using SL500 series integrated
cireuit.

ABSOLUTE MAX!MUM RATINGS

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

pin 2 10mA

pin 3 imA
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SL560C

SL500 SERIES

WIDEBAND AMPLIFIERS

@ PLESSEY
SEMICONDUCTORS

SL560C

300 MHz LOW NOISE AMPLIFIER

This monolithic integrated circuit contains three very
high performance transistors and associated biasing
components in an eight-lead TO-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.

INPUT-
50n APPLICATIONS
|

INPUT-

FEATURES CONFIGURATION
(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

GAIN SET

cms

Fig. 1 Pin connections (viewed from beneath)

o4 vee

APPLICATIONS

GAIN SET 5 O

Radar IF Preamplifiers

Infra-Red Systems Head Amplifiers
Amplifiers in Noise Measurement Systems
Low Power Wideband Amplifiers

INPUT
(COMMON EMITTER
CONFIGURATION] 6 O

03 ourput

(COMMON  BASE
CONFIGURATION)

07 OUTPUT CURRENT
sET

Instrumentation Preamplifiers

50 ohm Line Drivers

Wideband Power Amplifiers

Wide Dynamic Range RF Amplifiers

NPT
(50 aPPLICATIONS) & ©

01 EARTH

Fig. 2 SL560C circuit diagram

SUPPLY DECOUPLING
CAPACITOR

J =
Y ‘ s ¢ 7 ~ N
s | e )
. S
EARTH ’T; % we
)
DIF/>’/
SUBVIS/BNC SOCKET LINK

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

Test Conditions (unless otherwise stated):
Frequency 30 MHz

Vcc 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

+1.5

250
+7
+11
1.8
35
20

17

30

dB
dB
MHz
dBM
dBm
dB
dB
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 (Rbb’) of 17 ohms (for low noise operation)
with a small physical size — giving a transition frequen-
cy, 1, 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 75 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.
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SL560C

TYPICAL APPLICATIONS

T .

+6v Ta:+25°C
Vee = fal 3V
10n ib) 6V
s0a outpur o—f—— r3 16— el 9V

]
© @
= T
I3 —
>
4
/Tr[/ 5 1
£ A
50n INPUT 0—] J'lhl
12
)
Gain 14dB
Bandwidth 220 MHz (Pout=1mW, 50 Q)
200 MHz (Pout=5mW, 50 Q) [
Input SWR 1.5:1 10 100 200 300 400
FREQUENCY  (MHz)
Fig. 6 50 Q line driver. The response of this configuration is shown Fig. 7 Input standing wave ratio plot of circuit shown in Fig. 6
inFig. 4.
Vee
10n
ourPuT o—"——\

10n w0
}——o weur [ . .
35 i
10k 30
( \ vee = 0V \
10n= Pout =10dBm
o % 25 out \
20
2 N
Voltage gain 32dB at 6V "
35dB at 10V "
Noise figure 1.8dB (RS=200 Q)
Supply current 6mA at 6V 5
12mAat 10V B
Bandwidth 75 MHz (see Fig. 9) 0 20 30 50 100 200 300 500 1000
+MHz
Fig. 8 Low noise preamplifier Fig. 9 Frequency response of circuit shown in Fig. 8
15
Lt (b)
A
— (@)
g 10 \\
z Ta=z +25°C
< vee = (a) BV
© b) 9V
5 H
Gain 13dB atVcc=9V
—1dB at6 MHz and 300 MHz |
0 100 200 300 400
FREQUENCY  (MHz)
Fig. 10 Wide bandwidth amplifier Fig. 11 Frequency response of circuit shown in Fig. 10
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. SL560C

Fig. 12 Three-stage directly-coupled high gain low noise amplifier

I L,\ S ﬁ[ﬁ ! ] +2v

10n

= —{F——o wpur
©
2w T
b (a) .
z Vec T TaT eV 1
< S .-
s 016 ¥

(el av _
|

- 1 1]
I L | Gain 13dB
I i . [ Power supply current 3mA
l ‘ I ‘ Bandwidth 125 MHz
o m P RTI— T Noise figure 2.5dB (RS=200 Q)
FREQUENCY (MHz)
Fig. 13 Frequency response of circuit shown in Fig. 12 Fig. 14 Low power consumption amplifier

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vcc
(Pin4w.rt.Pin1) +15 volts
Storage Temperature —55°C to +150°C
Operating Temperature —b55°C to +125°C
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SL611C SL610C SL612C

© PLESSEY SL600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL610C, SL611C & SL612C

RF/IF AMPLIFIERS

The SL610C and SL611C are low noise, low distortion, RF voltage amplifiers with integral supply line
decoupling and AGC facilities. The SL610C has a voltage gain of 10 and a bandwidth of 140MHz, while the
SL611C has a voltage gain of 20 and a bandwidth of 100MHz. Both circuits have a 50dB AGC range with
maximum signal handling of 250mV rms. As they are voltage amplifiers they have high input impedance
and low output impedance.

—C 2 SUPPLY
_L 100
128K 750 3k Imoop
LS
s msop 20 3 oureut
(ZERO)
—
15
INPUT §
:—P—ﬂ AGC
525 r ) 110
(1:2k)
—
BlAS IO—IE“

[Fso " A

J

4 0
EARTH 1 S0 @

8 EARTH 2

cms

Fig. 1 Circuit diagram of SL610C and SL611C
(C values in pa refer to SL611C)

The SL612C is a low noise, low distortion, | F voltage amplifier similar to the SL610C and SL611C but
having a voltage gain of 50, a bandwidth of 15MHz and only 20mW power consumption. It has a 70dB
AGC range with maximum signal handling of 250mV rms.
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SL610C SL611C SL612C

g — 2 SuPPLY
l w0
o8k 24 -4k ]. 1000p
T
—_— 3 ourpur
180 : 50
l w0
i 7 AGC
INPUT § | 280
7]
—
BIAS §o—{)
™ l
100 200p f 100 ;‘
s ¥
36k
¢ 17k
EARTH 1
8 EARTH 2

ELECTRICAL CHARACTERISTICS

Test conditions:

Supply voltage = 6V

Fig. 2 Circuit diagram of SL612C

Temperature = +25°C (unless otherwise stated)
Pins 5 and 6 strapped together
AGC not applied unless specified.

Value
Characteristic Circuit Min Typ. Max. Units Test Conditions
Voltage gain SL610C 18 20 22 dB 30MHz Source = 2502
SL611C 24 26 28 dB 30MHz Load R= 50092
SL612C 32 34 36 dB 1.75MHz ) Load C< 5pF
Cut-off frequency SL610C 85 140 MHz Source = 2582
(—-3dB) SL611C 50 100 MHz Load R> 5002
(See Fig. 9) SL612C 10 15 MHz Load C< 5pF
Noise Figure SL610C 4 dB Source = 30082, f = 30MHz
SL611C 4 dB Source = 30082, f = 30MHz
SL612C 3 dB Source = 80082, f = 1.75MHz
Max. input signal SL610C 100 mVrms Load 15012, f = 1OMHz
(1% cross modulation) SL611C 50 mVrms Load 15082, f = 10MHz
No AGC applied SL612C 20 mVrms Load 1.2k§2, f = 1.756MHz
Max. input signal SL610C 250 mVrms f=10MHz
(1% cross modulation) SL611C 250 mVrms f=10MHz
Full AGC applied SL612C 250 mVrms f=1.75MHz
AGC range SL610C 40 50 dB
(See Fig. 10) SL611C 40 50 dB
SL612C 60 70 dB
AGC current SL610C 0.15 0.6 mA
SL611C 0.15 0.6 mA AGC Voltage = 5.1V
SL612C 0.15 0.3 mA
Quiescent current SL610C 15 20 mA
consumption SL611C 15 20 mA Output open circuit
SL612C 3.3 5 mA
Change of voltage* All
gain with temperature types +1 dB —55°C to +125°C
Change of AGC range* All
with temperature types +2 dB —55°C to +125°C
*from nominal

Gain and frequency response of these circuits are relatively independent of supply voltage within the range 6 — 9V
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SL610C SL611C SL612C

OPERATING NOTES il 12
The SL610C, SL611C and SL612C are normally used vy T Tvz
with pins 5 and 6 strapped. A slight improvement in noise o O

figure, and an increase in the LF input impedance may be
obtained by making the necessary AC connection via the
earthy end of an input tuned circuit in the conventional
manner. F
The characteristics of these units have been expressed
in G parameters which are defined as shown in Fig. 3.
These parameters correspond to the normal operation
of a voltage amplifier which is usually operating into a load
much higher than its output impedance and from a source
much lower than its input impedance. Hence the input
admittance (G, ) and voltage gain (G2 ) are measured with . zg | 622
open circuit output, and the output impedance (G, ) with r
short circuit input. The parasitic feedback parameter is the 1
current transfer (G,,) i.e. the current which flows in a '.
short circuit across the input for a given current flowing in :
the output circuit. !
1
1
1
|
1

Iy = VG +156pp
Vo= Vi Gt 12622

ig. 3 Definition of G parameters

Gn TV. Vi ' G2 ZL

Since the effects of G,, are small for reasonable
values of load and source impedance, the approximate
equivalent circuit given in Fig. 4 may be used.

Hence the typical effects of applying finite load and
source impedances, real or complex, may be evaluated by Fig. 4 Amplifier equivalent circuit
the use of the graphs showing the values of the major
parameters versus frequency. At lower frequencies the
limitation on Z| is dependent upon output signal; for
maximum output Z|_ = 100%2.

SOURCE AMPLIFIER LOAD

Stability

Both the input admittance G;; and the output
impedance G,, have negative real parts at certain Loun
frequencies. The equivalent circuits of input anq output
respectively are shown in Fig. 5 and 6 and the values of
Rin. Rout. Cin and Loyt may be determined for any
particular frequency from the graphs Fig. 7 and 8. It will be
seen that, for the SL610C and the SL611C Rjp, is negative Fig. 5 Input circuit Fig. 6 Output circuit
between 30 and 100MHz, and Royt is negative over the
whoie operating frequency range. For the SL612C, Rjp is
not negative and Royt is negative only below 700KHz.

It is evident that if an inductive element having
inductance L1 and parallel resistance R1 is connected
across the input, oscillation will occur if Rjn is negative at
the resonant frequency of Cijn and L1, and R1 is higher T T
than Rjp. T

Similarly, if a capacitor C1 in series with a resistance CONDUCTANCE —m Lo
R2 is connected across the output oscillation will occur if, SUSCEPTANCE = e ; T
at the resonant frequency of Loyt and C1, Ryt has a
negative resistance greater than the positive resistance R2.
Where the input may be inductive, therefore, it may be o
shunted by a resistor and where the load may be capacitive
4752 should be placed in series with the output.

These devices may be used with supplies up to +9V
with increased dissipation.

The AGC characteristics shown in Fig. 8 vary
somewhat with temperature: a preset potentiometer should
not, therefore, be used to set the gain of either of these
circuits if gain stability is required.

RNy FCin)

Riour)

—

suer2c] /] sLen

ADMITTANCE (mmbho)

-

ABSOLUTE MAXIMUM RATINGS

Storage temperature range —55°C to +150°C
Operating temperature range —B55°C to +125°C 07 0 W
Chip-to-ambient thermai resistance 220°C/W
Chip-to-case thermal resistance 60°C/W

Supply voltage 12v Fig. 7 Input admittance with o/c output (Gy,)

FREQUENCY (MHz)
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SL610C SL611C SL612C
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3 \ N\ TEMPERATURES (°C)
& -s0 ]
N
Supply
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o +0 0 i &0 50 SL610C/611C 163 | 129 | 118 | 58 - -
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Fig. 10 AGC characteristics
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SL613C

© PLESSEY SL600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL613C

LIMITING AMPLIFIER/DETECTOR

The SL613C is a low noise limiting amplifier intended -FEATURES
for use as an RF clipper, a limiting stage in |F amplifiers, or

an RF Compressor in SSB transmitters. It contains a B  Wide Bandwidth
detector which may be used to detect AM but is B Low Noise
particularly intended for use as an AGC detector. The K . L
amplifier, which has a gain of 12 dB when not limiting, has W Highly Svmmetrlcgl leltmg .
upper and lower 3dB points of 150 MHz and 5 MHz B Large Signal Handling Capability
respectively. 1t limits when its input exceeds 120 mV r.m.s.
The detected output during limiting is 1 mA.
APPLICATIONS
B RF Clippers
™ - B AGC Systems
R =0p B AM Detectors
mgl]im |7 e B RF Compression in SSB Transmitters
1 3 R
Rk 470 ouTPUT
=] |
1 TSR
330p 330 390
R
Tyoumn
CASE
orP cCM8
Fig. 1 Circuit diagram Fig. 2 Pin connections
ELECTRICAL CHARACTERISTICS
Test Conditions
Supply +6V
Temperature +25°C
Pins 6 & 7 strapped together
Value
Characteristic Min. Typ. Max. Units Conditions
Voltage gain 3.3 4 4.6 - 30 MHz
Upper 3 dB frequency 120 150 MHz
Lower 3 dB frequency 5 8 MHz
Noise figure 45 5.5 dB 60 MHz 50052 source
Supply current 1 15 20 mA No signal
Limited RF o/p 1.256 Vpp | 0.5V input, 30 MHz
Detector current 0.85 1 1.25 mA 0.5 V input, 30 MHz
Maximum input before overload 1.5 1.75 Vr.ms. | 30 MHz
Input impedance 5k + 6pF 60 MHz. Open circuit o/p
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SL613C
OPERATING NOTES

The SL613C, like the SL610/11/12, .is normally used
with the input and bias pins connected directly together
and the input applied through a capacitor. However, and
again like the SL610/11/12, the bias may be decoupled and
connected to the ‘cold’ end of a coil or tuned circuit, the
input pin being connected to its ‘hot’ end or to a tap.

The supply rail is decoupled internally at RF but as
the gain is dependent on supply voltage there should no
appreciable LF ripple on the supply. Two separate earth
connections are made in order to minimise: the effects of
common earth-lead inductance — such common earth-lead
inductance can cause instability and care should be taken
not to introduce it externally.

The RF output is capable of driving a load of 1kS2 in
parallel with 10pF. If a capacitive load of more than 10pF

72

is envisaged a resistor should be connected between the
output pin and the load. Normally 5052 is sufficient. The
output should be isolated at DC by a capacitor.

The detected output consists of a current out of
pin 4, which is an NPN. transistor collector. This pin must
always be more than 3 volts more positive than earth, even
if the detected output is not required (in which case it is
best to strap pins 2 and 4).

ABSOLUTE MAXIMUM RATINGS

-30°C to +85°C
-30°Cto+70°C
Supply voltage (pins 2 or 4) +9V

Storage temperature
Operating temperature



SL1620C SL1621C

© PLESSEY SL600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL620C & SL621C

AGC GENERATORS

The SL621C is an AGC generator designed specifically for use in SSB receivers in conjunction with the
SL610C, 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.

The SL620C VOGAD (Voice Operated Gain Adjusting Device) is an AGC generator designed to work
in conjunction with the SL630C audio amplifier (particularly when the latter is used as a microphone
amplifier) to maintain the amplifier output between 70mV and 87mV rms for a 35 dB range of input. A
one second ‘hold’ period is provided which prevents any increase of background noise during pauses in
speech.
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Fig. 1 Circuit diagram of SL620C and SL621C (Component values in brackets refer to SL620C)
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DESCRIPTION

The operation of the SL621C s described with
reference to the circuit diagram, Fig. 1, and Fig. 2 which
illustrates the dynamic response of a receiver controlled by
the SL621C.

The SL621C consists of an input AF amplifier TR1 —
TR4 (3dB point: 10KHz) coupled to a DC output
amplifier, TR16 — TR19, by means of a voltage back-off
circuit, TR5 and two detectors, TR14 and TR15, having
short and long rise and fall time constants respectively.

The detected audio signal at the input will rapidly
establish an AGC level, via TR14, in time t; (see Fig. 2).
Meanwhile the long time constant detector output will rise
and after t3 will control the output because this detector is
the more sensitive.

If signals exist at the SL621C input which are greater
than approximately 4mV rms they will actuate the trigger
circuit TR6 — TR8 whose output pulses will provide a
discharge current for C2 via TR10, TR13.

By this means the voltage on C2 can decay at a
maximum rate, which corresponds to a rise in receiver gain
of 20 dB/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 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
t, after the disappearance of the signal.

The trigger pulses also charge C3 via TR9, so holding
off TR12 via TR11. When the trigger pulses cease, C3
discharges and after ts turns on TR12. Capacitor C2 is
discharged rapidly (in time t;) via TR12 and so full receiver
gain is restored. The hold time, ts is approximately one
second with C3 = 100uF. If signals reappear during ts, then
C3 will re-charge and normal operation will continue. The
C3 re-charge time is made long enough to prevent
prolongation of the hold time by noise pulses.

Fig. 2 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.
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Fig. 2 Dynamic response of a system
controlled by SL620C or SL621C AGC generator

OPERATING NOTES

The various time constants quoted are for C1 = 50uF
and C2 = C3 = 100uF. These time constants may be altered
by varying the appropriate capacitors.

An input coupling capacitor is required. This should
normally be 0.33uF for an SL621C and about 1uF for an
SL620C.

Fig. 3 shows how the SL621C may be connected into
a typical SSB receiver.

Fig. 4 shows how the SL620C is used to control the
gain of the SL630C audio amplifier. The operation of the
SL620C is exactly the same as that of the SL621C and the
diagram showing the dynamic response of the closed loop
system, Fig. 2, is equally applicable to the SL630C/SL620C
combination. Again, the time constants may be altered by
varying the capacitor values.

The supply must either have a source resistance of
less than 202 at 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. The devices may be used with a
supply of up to +9V.

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 of an SL620 or SL621
should not exceed 15000pF or the impulse suppression will
suffer.

SL630

AF
OUTPUT

PRODUCT
DETECTOR

's' METER
CIRCUIT

Fig. 3 SL621C used to control SSB receiver
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Fig. 4 SL620C used to control SL630C audio amplifier

INPUT

ELECTRICAL CHARACTERISTICS SL 620C & SL 621C

Test conditions: Supply voltage = 6¥
Temperature = +25°C
Input signal frequency =-1kHz

Value
Characteristic Circuit Min. Typ. Max. Units Test Conditions
Input for 0.65V dc SL620C 55 70 85 mVrms See Fig.5
output
Input for 1.5V dc SL620C 70 87 105 mVrms See Fig.5 Measurement
output accuracy
Input for 2.2V dc SL621C 6.0 7.0 10.0 mVrms See Fig.6 1dB
output
Input for 4.6V dc SL621C 9.0 11.0 16.0 mVrms See Fig.6
output
*Fast rise time, t; Both 20 30 ms 0—50% full output
*Fast decay time, t, Both 150 200 250 ms 100%—36% voltage» C, = 50uF
onC,
*Slow rise time, t3 Both 150 200 300 msec Time to output
transition point
Input 3 dB point Both 10 kHz _
Maximum fade rate SL620C 0.22 V/s Ca = 100uF
SL621C 0.45 V/s
*Hold collapse time, t4 Both 150 200 250 ms Full-zero output
*Hold time, ts Both 0.75 1.0 1.25 H C; = 100uF
A.C. ripple on output Both 12 20 mVp-p 1kHz. Output open circuit
Maximum output SL620C 2.0 A
voltage SL621C 5.1 \%
Quiescent current Both 25 3.1 4.1 mA
consumption
Surge current Both 30 mA
Input resistance SL620C 1 1.4 2 kQ
SL621C 350 500 700 Q
Output resistance SL620C 12 40 130 Q
SL621C 20 70 230 9]
*See Figure 2
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Fig. 5 Transfer characteristic of SL620C Fig. 6 Transfer characteristic of SL621C

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +150°C
Free air operating temperature —25°C to +125°C
Chip-to-ambient thermal resistance

220°c/W
Chip-to-case thermal resistance 60°C/W
Supply voltage 12v
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@ PLESSEY

SEMICONDUCTORS

SL600 SERIES

COMMUNICATIONS CIRCUITS

SL622C

AF AMPLIFIER, VOGAD & SIDETONE AMPLIFIER

The SL622C is a silicon integrated circuit combining
the functions of audio amplifier with 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 60 dB range of input.

Additionally, a constant gain amplifier is
incorporated which provides an amplitude-limited output
for sidetone in mobile transmitter/receiver applications.

The encapsulation is a 10 lead TO-5 package and the
device is designed to operate from a 6 to 12 volt supply,
over a temperature range of —55°C to +125°C.

A voltage regulator produces an independent supply

SL622C

VOLTAGE
REGUL ATOR

SIDETONE

SIDETONE
OUTPUT @ VOUTS
L 7

47 VOLTS
STABILIZED
3

BIAS
GENERATOR

28 9
AC HF AF
COUPLING  ROLL-  OUTPUT
OFF

AGC
AMPLIFIER

DETECTOR

10
VOGAD TIME
CONSWANT

+6 VOUTS
1

S

line at 4.7 Volts stabilised cMm10
ELECTRICAL CHARACTERISTICS Fig. 1 Block Dizaram
Test Conditions: Input frequency 1KHz
Supply voltage +6V
Temperature +25°C
Value
Characteristic Min. Typ. Max. Units Test Conditions

VOGAD output level 55 90 110 mV rms } Balanced signal

Sidetone output level 600 800 900 mV p-p input 18mV rms

AF amplifier voltage gain 49 52 55 dB } Balanced signal

Sidetone voltage gain 245 29 30.5 dB input 72uV rms

Current consumption 14 16 mA (3% supplv} input

consumption 1imVv
24 mA 12V supply ) rms

Decay time — time for

VOGAD output to return to { Original baianced

within 10% of original absolute 1.0 s signal input

level when signal input voltage 18mV rms R1=1MQ

is switched down 20dB. C3=47uF

Attack time — time for Test cct.

VOGAD output to return to { Original balanced |as Fig.2

within 10% of original absolute 20 ms signal input

fevel when signal input voltage 1.8mV rms

is switched up 20dB.

Total harmonic distortion at 2 % Balanced signal

VOGAD output. input 90mV rms

Differential input impedance. 300 Q

Single-ended input impedance. 180 Q

Sidetone output impedance 200 Q

AF amplifier output resistance 50 Q

VOGAD operating threshold 100 uV rms

(Whisper threshold) elp 5>
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OPERATING NOTES

The SL622C incorporates a series regulator which will
accept supply voltages between 6V and 12V and provides a
supply line rejection of approximately 26dB when
operated from a 6V supply The supply line immunity
increases with supply voltage.

The input stage is a differential class A-B stage with
an AGC terminal. The accurate balance of the input stage
give an overall common-mode rejection ratio of greater than
30 dB.

Typically the amplifier will handle differential input
signals of up to 375mV p-p and unbalanced signals of up to
50mV p-p. When used in the unbalanced mode either pin 5
or pin 6 may be used as the input, the other being
decoupled to earth.

+6VvoLT
SUPPLY

&7 VOLT
————0 STABILISED
LINE

SIDETONE
I “ourur

cs

Fig. 2 Connection diagram for SL622C used as a microphone
amplifier.

Fig. 2 shows the SL622C when used as a balanced
microphone amplifier. The LF cut-off of the amplifier is set
by C1 — and also by the values of coupling capacitors to
the input pins (pin 5 and pin 6); coupling capacitors should
be used if the d.c. potential of the input is not floating with
respect to earth.

The HF cut-off is set by C2. The VOGAD threshold
may be increased by connecting an external conductance
between pins 8 and 9. The threshold is increased by
approximately 20 dB for 1 millimho of conductance, the
value of C2 should be adjusted in conjunction with any
threshold alteration in order to obtain the desired
bandwidth.

C3 and R1 set the attack and decay rates of the
VOGAD. C3 = 47uF and R1 = 1Mohm gives an attack time
constant (gain increasing) of 20 millisecs and a decay rate
of 20dB/sec. C1 = 2.2uF and C2 = 4.7nF give a 3dB
bandwidth of approximately 300Hz to 3kHz.

The amplifier can be muted by applying +4V to pin
10, but when the voltage is removed either C3 must be
discharged or there will be an appreciable delay before the
circuit functions normally again.

C4 is used for RF decoupling of the stabilised line.
AF decoupiing may be applied to improve supply line
rejection and sidetone linearity.

The VOGAD and sidetone steady-state transfer
characteristics are shown in Figs. 3 and 4.
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Fig. 4 VOGAD — output characteristics (1kHz sinewave input).
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A.C. coupling
+4.7V decoupling
Sidetone o/p

Balanced signal input
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VOGAD time constant.
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ABSOLUTE MAXIMUM RATINGS

Continuous supply voltage (positive) 12V £ 0.5V

Storage temperature —55°C to + 175°C

Ambient temperature (6V oferating) —55°C to + 125°C
(12V operating) —55°C to + 100°C



© PLESSEY

SEMICONDUCTORS

SL623C

SL600 SERIES

COMMUNICATIONS CIRCUITS

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 demodulator. It is designed
specially for use in SSB/AM receivers in conjunction with
SL610C, SL611C and SL612C RF and IF amplifiers. It is
complementary 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 5 dB’range for a
90 dB range of receiver input signal.

The AM detector, which will work with a carrier level
down to 100 mV, 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 frequencies up to 120MHz with some

ssB
AUDIO 6 VOLT
CARRIER OUT  SUPPLY EARTH
6 1

3
PHASE
AM % AGC CORRECT ION
THRESHOLD
SET

degradation in detection efficiencies. The encapsulation is a cM10
10 lead TO-5 package and the device is designed to operate
from a 6 volt supply, over a temperature range of —55°C to Fig. 1 Block Diagram
+125°C.
ELECTRICAL CHARACTERISTICS @ SUPPLY = +6V, Tamp = + 25°C
Value
Characteristic Min. Typ. Max. Units Test Conditions
SSB Audio Output 25 30 42 mV rms | Signal Input 20mV rms @ 1.748
MHz. Ref. Signal Input 100mV rms
@ 1.750 MHz
AM Audio Output 45 55 64 mV rms | Signal Input 125mV rms @ 1.75
MHz. Modulated to 80% @ 1 kHz.
AGC Range (change in input 5 dB Initial signal input 125mV rms at
level to increase AGC output 1.75 MHz. Mod. to 80% at 1 kHz
voltage from 2.0V to 4.6V) Output Set with 10k pot
between pins 2 & 5 to 2.0V.
Quiescent Current 9 1 mA Output open circuit
Consumption
Max. operating frequency 30 MHz
Change of SSB audio output Signal Input 20mV rms @ 1.784
with temperature +85 C -0.5 dB MHz. Ref. signal input 100mV rms
—40°C +0.5 dB @ 1.75 MHz.
Change of AM audio output
with temperature +85 C —0.25 dB Signal 1nput 125mV rms @ 1.75
—40°C —0.25 dB MHz Modulated to 80% @ 1 kHz.
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Fig. 2 Typical circuit using the SL623C as signal detector and AGC
generator.

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +150°C
Ambient operating temperature —55°C to +125°C
Supply voltage -0.5V to +12V
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SL624C

@ PLESSEY SL600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL624C

MULTIMODE DETECTOR

The SL624C is a complex integrated circuit designed output on broad band IF noise when used in a typical
for use as a detector of AM, FM, SSB or CW, acting receiver following a hlock filter and a broadband |F
respectively as a synchronous detector, a quadrature amplifier.
detector and a product detector with built-in oscillator. It FEATURES

also contains a voltage-controlled gain system and a

separate audio amplifier capable of driving a single B Demodulates FM, AM, SSB and CW
transistor output stage. B  Operates up to 30 MHz (Typ)

) A major advantage of the SL624C as an AM de.tector B Voltage-Controlled Audio Gain

is that unlike an envelope detector, it does not give an ™ Separate Audio Driver

2 APPLICATIONS
" ) )
; B Mobile Transceivers
o B HF Transceivers
15,
B VHF Transceivers
AUDIO Al HF
OUTPUTS BlAS CONTROL AR ROLLOFF
1/P o/P
(= R == 4

15 1% 13 12 1 10 9
|
CONTROL STAIE
LIMITING
[NLMP
5 6 7 8

O 0 O
5 AF AMP +vE EARTH “——v— ‘“——~—
D LIMiTING LIMITING PRODUCT
AMPLIFIER AMPLIFIER  DETECTOR
s DG16 OUTPUTS INPUTS
Fig. 1 Circuit diagram Fig. 2 Block di: and pin jons (top)

ELECTRICAL CHARACTERISTICS

Test Conditions: Supply +12V
Temperature +25°C (unless otherwise stated)

Value
Characteristic Min. Typ. Max. Units Conditions
Supply voltage 9 12 15 \)
Current drain 23 mA
Minimum input for synchronous AM detector
+25°C 1 mV r.ms. | 9 MHz input
—55°C to +125°C 5
Minimum input for limiting
+25°C 100 uVr.ms. | 9MHzinput
—55°C to +125°C 300
Detector audio gain range 80 dB
Audio amplifier input R 20 50 k2
Audio amplifier voltage gain 4 -
Maximum operating frequency 30 MHz
(limiting amplifier)
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sL624C
OPERATING NOTES

Figs. 3, 4 and 5 show the SL.624C used, respectively,
as a synchronous AM detector, a quadrature FM detector
and a self-oscillating product detector. It is evident that a
multimode receiver may be made either by switching the
components around one SL624C with relays or diodes, or
by using three SL624Cs, one per mode.

The supply to the SL624C should be decoupled at
HF by a 0.1 uF capacitor sited as near as possible to pins 2
and 5.

AF 0
OUTPUT  +12V

DIRECT
SYSTE!

LY OR VIA MUTE

M ‘as APPROPRIATE

001
1
SL624C A L
1000/ | 2004
'
el Tl T T
it c3
0- —C it
82 2
P Tew

Fig. 4 FM quadrature detector
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ourbuT 0 +12v +9V 1O 12v
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47k _L0G e
T voL 0-01p
01
i Lok
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1
n.iﬁ—’ T T, L9y ws L[T 'j_, ]_1 T I 1J
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s 10k =01y 0y _"‘J 10k 10k T
: 1P
I T 20p INPUT
oy 10k 220001 T
Fou =01 = =01
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Fig. 3 Synchronous AM detector Fig. 5 Self- ing product de

ABSOLUTE MAXIMUM RATINGS

—55°C to +150°C.
—55°C to +125°C.
+18V.

Storage temperature:
Operating temperature:
Supply voltage (pin 2):
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SL630C

© PLESSEY SL600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL630C

MICROPHONE/HEADPHONE AMPLIFIER

The SL630C is designed specifically for use as a microphone or headphone amplifier. it has a voltage
gain of 100, will accept balanced or unbalanced inputs, and can deliver up to 250mW output from a class
AB push-pull output stage.

A gain control facility with a logarithmic law allows a.g.c. to be applied when the device is used as a
microphone amplifier, and also allows remote volume control with a linear potentiometer. Gain reduction
of 100 dB may be obtained

EXTERNAL CAPACITOR

4

3? 2 POSITIVE
2:5k 10k 20k 20k HIO! L' 10k 45
T
Y
T

[ __...K 4
=) ] K
o {o___c I ] o
4 100p)

| (o =
[]ek Hjsu []Sk E]su 20p== [Jreo s

AGC. 80— ] 500| 4
3-8k
OFFSET
REF . © f‘—*
! 10 EARTH

Fig 1 Circuit diagram

cM10
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SLobsuL

ELECTRICAL CHARACTERISTICS

Test conditions: Temperature = +25°C
Signal Frequency = 1kHz
Supply = 12V (unless otherwise stated)

Value
Characteristic Min. Typ. Max. Units Test Conditions

Differential input voltage gain 38 40 42 dB Input TmVrms
Single ended input voltage gain 43 46 49 dB Input TmVrms
Maximum output voltage 1.2 Vrms 6V supply

25 2.8 Vrms 12V supply
Maximum output power See Fig. 6 0.5% distortion
Quiescent current (See also Fig. 6) 5 mA 6V supply

13 mA 12V supply

Differential input impedance 1.0 2.0 3.6 k2
Single ended input impedance 1.0 1.8 kQ
Output impedance 1.5 3.0 Q
Gain control range (See Fig. 5) 60 100 dB
Maximum input (with gain reduced) 50 mVrms 10% distortion
Short circuit output current 110 200 mA Irrespective of supply

OPERATING NOTES
Frequency Response

As with most small-signal integrated circuits, the inherent bandwidth of the SL630C is quite large. It
extends from low audio frequencies up to approximately 0.5 MHz, unless restricted by a roll-off capacitor
(C1) connected between pins 3 and 4. The approximate upper cut-off frequency is then given by
108
“ct

where C1 is in picofarads
Muting

This can be achieved, in any application, by switching pin 7 directly to the negative rail
Microphone Amplifier

Fig. 2 shows the SLB30C used with a balanced input on pins 5 and 6. If the load resistance increases
with frequency it is necessary to stabilize the output circuitry. This is accomplished with 108 in series with
1nF connected between pin 1 and earth. The earth return to pin 10 must not share any common leads,
particularly with the input. Decoupling pins 2 and 6 should follow normal engineering practice.

Headphone Amplifier

Fig. 3 shows the SL630C in a circuit suitable for powering a headset. The input is an unbalanced
source connected to pin 5 and the device is decoupled at pins 1, 2 and 6 in the same manner as the
microphone amplifier.

Manual gain adjustment using the remote gain control facility is also shown. It should be noted that
the connection to pin 9 eliminates the ‘dead’ portion of the volume control range caused by the delayed
attenuation characteristic shown in Fig. 5. R1 and R2 are chosen with regard to Fig. 5 to give the desired
control range.

The input impedance at pin 8 is 3.6 k2.
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Fig 2 SL630C used as a microphone amplifier Fig 3 SL630C used as a headphone amplifier

Automatic Gain Control

To apply a.g.c., an SL620C should be used as shown in the circuit of Fig. 4. This will give effective
gain control with a low audio-frequency cut-off of 200 Hz and a control response time of approximately 20
ms.

To preserve low-frequency stability and prevent motor-boating, C4 should not exceed the value given
and, whilst R1 should not exceed 300%2 ,the time constant C3R1 must not be greater than 800 us.

R2 is non-essential, but is useful if the input is likely to contain a large component'below 300 Hz

C2 should be used if the power supply has a source impedance of more than a few ohms or is

connected by long wires.
The system should not be tested with sinewave inputs below 300Hz as such signals can give rise

to delay effects not produced by speech waveforms.
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Fig 4 SL630C used with SL620C to achieve automatic gain control
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SLOSUL

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Free-air operating temperature range
6V supply
12V supply
Supply voltage

86

—55°C to +150°C

=55°C to +125°C
—55°C to +100°C
+18V



@ PLESSEY SL600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL640C & SL641C

DOUBLE BALANCED MODULATORS

The SL640C is designed to replace the conventional diode ring modulator, in RF and other com-
munications systems, at frequencies of up to 75MHz. It offers a performance competitive with that of the
diode ring while eliminating the associated transformers and heavy carrier drive power requirements.

At 30 MHz, carrier and signal leaks are typically —40dB referred to the desired output product
frequency. Intermodulation products are —45dB with a 60 mV rms input signal

The SL641C is a version of the SL640C intended primarily for use in receiver mixer applications for

which it offers a lower noise figure and lower power consumption. No output load resistor is included and
signal leakage is higher, but otherwise the performance is identical to that of the SL640C

CARRIER
INPUT

3

—0+6V
“
350 | |60 16k -6k 5Lk 49k

OUTPUT 2
§

ouTRUT 1
360 5

L

SIGNAL R 216
INPUT G i

peR
262 ss0| 262 262 734 Gsnu 500

=07

=2 ?zse Hjsw =07

oz

BASE
DECOUPLING

cms

Fig. 1 Circuit diagram of SL640C

87



———rv e weuTa o

ELECTRICAL CHARACTERISTICS SL640C & SL641C

Test conditions:

Supply voltage = +6V

Temperature = +25°C unless otherwise stated

Value
Characteristic Circuit Min. Typ. Max. Units Test Conditions
Conversion gain SL640C -2 0 +2 dB
Signal leak SL640C —40 —-20 dB
_[Signal output Signal: 70mVrms, 1.75MHz
Desired sideband Carrier: 100mVrms, 28.25MHz
output Output: 30MHz
Carrier leak SL640C —40 -20 dB
_|Carrier output
"|Desired sideband
output
Intermodulation SL640C —45 ~35 dB Signal 1: 42.5mVrms, 1.75MHz
products Signal 2: 42.5mVrms, 2MHz
Carrier: 100mVrms, 28.25MHz
Output: 29.75MHz
Conversion SL641C 2.2 25 35 mmho
transconductance Signal: 70mVrms, 30MHz
Signal leak SL641C -18 ~12 dB Carrier: 100mVrms, 28.25MHz
Qutput: 1.75MHz
Carrier leak SLe41C -25 -12 dB
Intermodulation SL641C —45 -30 dB Signal 1: 42.5mVrms, 30MHz
products Signal 2: 42.5mVrms, 31MHz
Carrier: 100mVrms, 28.25MHz
Output: 3.75MHz
Carrier input Both 1k & 4pF
impedance
Signal input SL640C 50082 & 5pF
impedance SL641C 1kQ & 4pF
Output impedance SL640C 35082 & 8pF Output 1
(see Ogerating Notes) SL641C 8 pF
Max. input before SL640C 210 mVrms
limiting SL641C 250 mVrms
Quiescent current SL640C 12 16 mA
consumption SL641C 10 13 mA
Noise figure SL640C 15 dB
SL641C 12 dB
Signal leak variation Both +2 dB
Carrier leak variation Both +2 d8 —55°C to +125°C
Conversion gain Both +1 dB
variation

ABSOLUTE MAXIMUM RATINGS

Storage temperature range

Chip-to-ambient thermal resistance
Chip-to-case thermal resistance

Supply voltage
Free air operating
temperature range
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—55°C to +175°C

250°C/W
80°C/W

+9V

—~55°C to +125°C




SL640C SL641C

CARRIER
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SIGNAL

INPUT G
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9
9253 517

2
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DECOUPLING

»
1
<

EARTH
[

Fig. 2 Circuit diagram of SL641C

OPERATING NOTES

The SL640C circuit requires 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 give rise to poor rejection
figures and to distortion.

If the emitter follower is used, an external load resistor must be provided to supply emitter current.
The quiescent output voltage from the emitter follower (pin 6) is +4.6V. To achieve maximum rejection
figures at high frequencies, pin 1 (which is connected to the header) should be connected to earth and
effective HT decoupling should be employed. The DC impedance should not exceed 800 ohms.

The SL641C is very similar to the SL640C but has, instead of a voltage output, a current output to
enable a tuned circuit to be directly connected. ) ) )

It both output sidebands are developed across the load (i.e. wideband operation), the AC impedance
of the load must be less than 800%. If the output at one sideband frequency is negligible, the AC
impedance may be raised to 1.6k§2. It may be further raised if it is not desired to use the maximum input
swing of 210mV rms.

The SL640C/641C may be used with supply voltages of up to +9 volts with increased dissipation.

Signal and carrier leaks may be minimised with 10k potentiometers and 330k resistors connected
as shown in fig.3. R1 is adjusted to minimise signal leak; R2 to minimise carrier leak.

SIGNAL
e

Fig. 3 Signal and carrier leak adjustments
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@ PLESSEY

SEMICONDUCTORS

SL650B&C SL651B&C

SL600 SERIES

COMMUNICATIONS CIRCUITS

SL650B & C SL651B&C

MODULATOR/PHASE LOCKED LOOP CIRCUITS

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
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 volitage range. !t 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
voltage —, 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 SL.650 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.

AUX AMP

5L650 ONLY

SIGNAL  LOOP SIGNAL |

INPUT A o7 WPUT
R "

+ - CONTROL Ve - 3
fou)

n coment swioes s ar
e e

' ‘L Y Y Y B Y )
e e g g s s e
REF VCO VCO S——v————/ BINARY EARTH
FREQ O/P -VE s TIMING CURRENT  INPUTS
INPUTS
TIMING
CAPACITOR

of o w

DG24

Fig.1 Pin connections (top view)

FEATURES

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

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)

APPLICATIONS

B Modems

B Modulators

B Demodulators

B Tone Decoders

B Tracking Filters

@ Waveform Generators

QUICK REFERENCE DATA

B Supply Voltages

6V

B Operating Temperature Range —55°C to +125°(

E3D>
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ELECTRICAL CHARACTERISTICS

Test Conditions

Supply voltage: 6V
Supply currents: 1.5mA
Ta: +25°C +5°C

Value

Characteristics Pins Min. | Typ. | Max. Units Conditions

Variable frequency oscillator

Initial frequency offset error -3 +1 +3 %
Normal mark/space ratio 0981 1.00 | 1.02 —
Temp. coefficient of frequency +20 ppm/°C | See note 1
Frequency variation with supplies 17,19 +20 ppmM/%
Voltage at timing current inputs 6,7,8,9 +10 mV See note 2
VFO output, ‘low’ state 2 0 0.2 \
VFO output, ‘high’ state 2 +1.1| +1.3 \Y R = 10kQ2
Max. freq. of oscillation 0.5 MHz
Binary inputs
Vin to guarantee logic ‘low’ 10, 11 +0.6 \ See note 3
Vin to guarantee logic ‘high’ 10,11 |+2.4 \%
Input current 10, 11 0.05 | 0.25 mA Vin =+3.0V
Phase comparator
Differential 1/P offset voltage 23,24 +2 mV Vout = 0V
Input bias current 23,24 0.05 | 25 HA Vip =0V
Differential input resistance 23,24 100 k)
Common mode |/P voltage range 23,24 | *4 \%
Differential I/P to limit (AC) 23,24 1.0 10 mV See note 4
Output current 21,22 (1.0 £2.0 | 5.0 mA 1,5 = 250uA
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
QOutput voltage, linear range 21 +5 +5.5 \
Qutput current 21 +2 uA l22=0
Phase comparator /P “low’ ¥ 1 -4 -0.2 \
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| 0.5 HA Vin =0V
Differential 1/P resistance 13,14 | 0.2 3 mMQ
Common mode |/P voltage range 13,14 | ¥4 v
Voltage gain (13—14) to 15 13,14,15 (1000 | 5000 —
Output voltage range 15 4 | +4.8 \% Ri> 2k§2
Output current limit 15 +4 6.5 | £12 mA

NOTES

1.

With a timing current of 60MA and f = 1kHz (C = D.OUJF. R = 100k 2, suppiy voltages = 36V}, the temperature coefficient of frequency of
the SL650C is typically £2.5ppm/°C over the range 0°C to +40°C.

2. This voltage applies for timing currents in the range 20UA 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-circuited.
4. Limiting will occur earlier if the output (pin 21) voltage-limits first.
5. For acontrol current input to pin 22 of 2504A The sign of the transconductance is positive when the signal input is positive and the VFO
output (or phase comparator input) is ‘high’. .
+0-8
NOM. f = I/CV
C = 0-10047uF + 0-1%
V=6-000 * 0-05%
ABSOLUTE MAXIMUM RATINGS Lo /
<]
Supply voltages + 7.5V z
o o [
toral ratur —-55" to+175° C T
Sto gg temperature 55,, A K/
Operating temperature —55 to +125°C
Input voltages Not greater than supplies .
10pA 100uA mA 10mA
TIMING CURRENT
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SL650B&C SL651B&C

TIMING CAPACITOR

SIGNAL INPUTS
o LOOP
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¥ T\ CONTROL REF FREQ
3

n
FIF+AF

BINARY INPUTS

o 5 qu 50
3 e
TR0 TRIZ T TR3L[_ TR3SL_ TR3G f I T SupRLY
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w| [l ® | 350
® TR37! R |
l [ W TR ST Tais
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TRt
TR0
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4
i
TRS6
TR6S
s
——8 avx ame
oursur
500
"
5 _-ve
PRy

AUXAMP
INPUTS

Fig. 2 Circuit diagram of SL650/SL651

OPERATING NOTES

Basic VFO Reiationships

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.4). 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 pin 7 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.

where f is in kHz, | in mA, V in volts, C in uF and R in k2.
If the timing resistor R is returned to the VFO
negative supply (pin 3), then

Vg =V;3
-
and f =CR

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:

where V— is the chip and timing resistor negative supply
and V¢ is the control voltage connected to pin 3

C
T B
F1 ORFY CURRENT SWITCHES | | _ __
1
LOGIC ! | VFO
INPUTS 1 VFO 2 oe
I
!
VFO
~VE
3
IRY R2 | |R3 Re
—VE SUPPLY (V-}
Fig.4 VFO and binary interface
v+
l VFO ‘GAIN' (INPUT = Vg)
2r
: K= 2T RAD/V- SEC
:45 s 2 r——'VFO ore CRVy
T
g 12
7 3 1
v=0 =
R
Ve T V3= V- OR CONTROL VOLTAGE V¢

Fig.5 VFO basic configuration
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The timing current | should be between 20uA and 2mA,
corresponding to a value for R between 3k and 300k
with supplies of +6V. For accurate timing, CR should be
greater than 5yus.

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 Tabie 1.

imi FO
Pin 10 Pin 11 T;,'."'““ v

ins Frequency

. 1

LO » [Xe] 7 CR,
Lo HI 6&7 .
CR, CR;

1
8 —_
HI LO CR,
1 1
8&9

HI HI R, + CRa

Phase Comparator

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

121
Overall transconductance =
24 — Va3

Overall voltage gai Vi
verall voltage gain =
Va4 — Va3
The input amplifier will limit when the peak input
(V24 — V33) exceed #5mV (typ.). It is recommended that
Ry is kept below 5k£ to avoid saturating the output and
introducing de-saturation delays.

2
SIGNAL .
INPUT 3]

PHASE
COMPARATOR

INPUT ouTPUT Vour CAN swi
AMPLIFIER u AMPLIFIER r%%nuws:?f
CURRENT GAIN OF SUPP
LOOP GAIN 22 25 TYP R LS
CONTROL
INPUT
—_— CURRENT =
< GAIN et
~VE
SUPPLY

Table 1 Binary interface relationships
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© PLESSEY

SEMICONDUCTORS

sLe52C
TELECOMMUNICATIONS
CIRCUIT

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
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.

FEATURES

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

B VFO Temperature Coefficient: 20 ppm/°C
Typ.

B Supply sensitivity 20 ppm/%.Typ.

B VFO Phase-Continuous at Transitions

® Binary Interface

QUICK REFERENCE DATA

B Supply Voltages +6V

B Operating Temperature
Range —B5°C to +125°C

B Supply Currents 1.6mA typ.

VFO -VE +
i SIGNAL INPUT

TIMING CAPACITOR
LOOP GAIN CONTROL

PHASE COMPARATOR CQUTPUT
TIMING

CURRENT
INPUTS

BINARY INPUTS

DG 16

Fig. 1 Pin connections (top view)

APPLICATIONS

Modems

Modulators

Demodulators

Tone Decoders

Tracking Filters

Waveform Generators

Stable Current-Controlled Oscillators

ABSOLUTE MAXIMUM RATINGS

Supply voltages +7.5V

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

Input voltages Not greater than supplies
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Supply voltage: +6V
Ta:+25°C #5°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 ppm/%
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 \% See note 3
Vin to guarantee logic ‘high’ 8,9 +2.4 \'
Input current 8,9 0.05 0.25 mA Vin = +3.0V
Phase comparator
Differential |/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 kQ
Common mode |/P voltage range 15, 16 t4 \%
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.1/P 13,15,16 | 100 | +250 mA/V See note 5
Output voltage, linear range 13 +5 +5.5 v
Output current 13 +2 uA li4=0

NOTES

1. With a timing current of 60 A and f = 1kHz (C = 0.01 uF, R = 100k §2, supply voltages = *6V), the temperature coefficient of
frequency of the SL652C is typically £2.5ppm/°C over the range 0°C to +40°C.

2. This voltage applies for timing currents in the range 20UA 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. 13) voltage-limits first. .

For a control current input to pin. 14 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’.

O Hw

+08

£ /
E ° —

BINARY \/

INPUTS

e+t

T
|
1
1
|
VFO-VE O~ VFO CURRENT SWITCHES  fo !

AN 0112 Af2 )

|
1
7 -0
) /2.1 10pA 100uA mA 10mA
L ——_é-"__%“———-_é‘_ tts— és— l;-—-’ TIMING CURRENT
3?’ < & 7

TIMING CURRENT
INPUTS

Fig. 2 SL652C block diagram Fig. 3 VFO linearity
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Fig. 4 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 SL662C .

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. 5). Four current switches,
controlled by TTL-compatible logic inputs on pins 8 and 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.5), and by the negative voltage connected to that
resistor.

In this simplified configuration, as shown in Fig. 6 the
VFO frequency is determined by the relationship.

1 Vg

f=e—-R

CR V4
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 1) then

Vg =Vj
and f -
CR

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:

_ 1 V-

CR V¢

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 3k and 300kS2
with supplies of 6V. For accurate timing, CR should be
greater than 5us.

When the binary interface is used as shown in Fig. 5, the
VFO free-running frequency is dependent on the logic
input states, as shown in Table 1.
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Pin 8 Ping Timing VFO
Pins Frequency

Lo Lo 5 —1

CR,

11
Lo HI ags | L 1
CR,  CR,
HI Lo 6 !

CR,
HI HI 687 L
CR, CR,

F10RFy
LogIC VFO
INPUTS “om
T0 PHASE
: ERAF COMPARATOR
(INTERNAL)
~VE SUPPLY (V-)

Table 1 Binary interface relationships

Phase Comparator

The phase comparator parameters are defined as follows
(see Fig. 7):

'13

Overall transconductance =
16 — Vl 5
) Vis
Overall voltage gain =
16 — Vl 5

The input amplifier will limit when the peak input (V; ¢
— Vjs)exceedst6mV (typ.). It is recommended that Ry is
kept below 5k to avoid saturating the output and
introducing de-saturation delays.

Fig. 5 VFO and binary interface

! VFO "GAIN' (INPUT= Vg )

2n
= GRv, RAD/V sEC

17 K

M Fo—’-—' SIGNPAL
ouTPUT
1 > PHASE 3
SIGNAL + COMPARATOR
INPUT
e
AMPLIFIER [
P CURRENT GAIN o Ml o8V
LOOP GAIN 14 25 TYP R OF 'SUPPLIE:
CONTROL
INPUT
- CURRENT
GAIN x4

Fig. 7 Phase comparator
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SL561C

© PLESSEY SL500 SERIES

SEMICONDUCTORS WIDEBAND AMPLIFIERS

SL561C

ULTRA LOW NOISE PREAMPLIFIERS

This integrated circuit is a high gain, low noise
preamplifier designed for use in audio and video systems

. N . 8
at frequencies up to 6MHz. Operation at low frequencies OECOURLE [ Houreur
is eased by the small size of the external components
and the low 1/f noise. Noise performance is optimised eyt (] Nvee

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 el [Jeam st
heads and dynamic microphones.
ne ] [1nie
DP8
Fig. 1 Pin connections (viewed from the top)
APPLICATIONS
) . ) FEATURES
Bl Audio Preamplifiers (low noise from low
impedance source) B High Gain 60dB
B Video Preamplifier B Low noise 0.8nV/vHz (Rs =50Q)
B Preamplifier for use in Low Cost Infra-Red [l Bandwidth 6MHz
Systems Bl Low Power Consumption 10mW (Ve = 5V)
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vce 5V
Source impedance 50Q
Loadimpedance 10kQ
Tamb 25°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




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. C2 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 make 0.05 C3> C2> 5Ca.
3. Gainset 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/v/Hz
in=2.0pA/v/Hz

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

frequency being typically below 100Hz.

vee

8
ouTPUT
1
DECOUPLE
100k
2
INPUT
3k
3
EARTH
06
GAIN SET
Fig. 2 Circuit diagram
Sy
—_ 8 [—F—4—© oureur ’—El‘ s[—— ouTPUT
[
10p
NPUT @—-{[H——] [ weur o— f——7 D_—v° Rset
ouT vee =c out e
=
0 [] —4 [—
50 —— ==100u
Tioon 0 0 N ==cr
GND

Fig. 3 Test circuit

Fig. 4 Typical app]ication
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SL664C SL665C

SL600 SERIES

COMMUNICATIONS CIRCUITS

@ PLESSEY

SEMICONDUCTORS

SL664C/SL665C

LOW POWER IF/AF CIRCUITS FOR NARROW BAND FM

The SL664 and SL665 independently perform the
|F/AF function of a low power FM receiver. Each circuit
is a complete IF strip and consists of a pre-amplifier, roas 0 =7 18] eae-amposp
limiting amplifier, quadrature detector, carrier squelch, soueLcH PROGRAM [ 2 o[ ehe-anp oECOURLE
DC volume control and audio output stage. The SQUELCH O/p ) bvw
SL664 and SL665 differ in that the SL664 features a chore s o PRE-AMPIP
power audio output stage (typically 260mW into 8Q) ouADcoIL | q- ’SE] IF DECOUPLE
whilst the SL665 has a low level audio output which s stess w[liFie
drives high impedance loads (open collector output). oc vot controt [Je o vee
With the SL664 the demodulator and audio amplifier Auio pre-4p 076 1 ] - oy spi0 e v
are muted by the squelch output. The SL665 squelch AUDIO DE-EMPHASIS
OUtpUt does not interna“y mute the demodulator' Whlch AUDIO AMP NON-INVERT I/P [ 8 n ] AUDIO 0/P COMPENSATION
means that it can be used for tone decoding. If, on the AUDIO AMP INVERT 1/P [] 8 w0f] EARTH DG18
SL665, the squelch function is not required then, with
some additional circuitry, (see Fig. 6) a signal strength
meter can be incorporated. oins q,—v—,s‘a one AP O/
APPL|CAT|0NS SQUELCH PROGRAM (]2 ‘5;] PRE-AMP DECOUPLE
SQUELCHO/P []3 1ef] PRE-AMP I/P
B Mobile Radio ounpcon 1 e siess 13 vecourte
. AD COIL
B Hand Held Radio g wfieve
0C VOL CONTROL (|6 nf]vee
FEATURES ne 7 10f) AUDIO O/P
EARTH (]8 sfj n/C
B Low Power DG16
B Purpose Designed for Narrow Band
B Carrier SQUelch Fig. 1 Pin connections
PRE AMP FRE AMP PRE AMP 1F AF POWER PRE-AMP PRE-AMP PRE-AMP 1F 1F AF
e e we areve o™ crowo o TBAs e e e o
va ,_117 vb e LI e L e L S e L S e L) —10 U e LR v L e R v L e LY e L ST e L
m AMP
w
) SL664 > R SL66S
— [
J | 1 [
‘—’v T, — Ty = ‘J—Js TTs =y T3 ==5) T és =13 T 0
SDDELCH SDUELEM DC VoL AF A/F NON A/F 1F SOUELCH SQUELCH OC VoL GROUND
E\AS CONTROL QUADRATURE CONTROL ore INVERT INVERT BIAS PROGRAM orP QUADRATURE CONTROL
PNEASRECESM e e CIRCUIT

Fig. 2 SL664 logic diagram

Fig. 3 SL665 logic diagram
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ELECTRICAL CHARACTERISTICS—SL664

Test conditions (unless otherwise stated):

Supply voltage, Ve = 6V

Ambient temperature, Ta = 22°C + 2°C
IF = 10.7 MHz, Deviation = bkHz (peak),
Modulating frequency = 1kHz

Value
Characteristics Min. Typ. Max. Units Conditions
Supply voltage 45 6 12 \
Supply current 3,5 6.0 mA Muted
Supply current 10 13 mA Unmuted
Pre-amp gain 46 dB
Limiter gain 60 dB
Combined 3dB bandwidth 25 MHz
. S/N ratio 50 dB TmVrms input
Sensitivity 10 pnv 20dB S/N
AM rejection 35 dB TmVrmsinput30% AM
Audio O/P power 250 mwW R. = 8Q
Distortion, THD 3 % 5%THD, 160mW O/P
Squelch range 45 dB
Squelch law 2 pA/dB
Squelch hysteresis 10 dB Hysteresis resistor = 360kQ
DC volume control range 50 70 dB
DC volume control law 2 pA/dB
Squelch O/P low level 1 1.5 \ 100puVrms input
Squelch O/P high level 45 5 Vv No input
ELECTRICAL CHARACTERISTICS—SL665
As above except:
Supply current 6 9.5 mA
Audio O/P level 25 mV RMS | 1mVrmsinput, RL = 10 kQ

%* Ry CHOSEN TO MATCH SOURCE
Ry max = Tka

IF /P 107MHz o———".O_OL

% Ry CHOSEN TO MATCH SOURCE
Ry max = tka

Fig. 4 SL664 test circuit
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SL664C SL665C

APPLICATION NOTE

The detector characteristics depend upon the ) 10044
quadrature circuitry used. The SL664 and SL665 SIGNAL LEVEL
have been designed to permit the use of high-Q soueen I
quadrature circuits. I —— g ———
A quadrature circuit using a ‘Q’ of approximately 140 SL665 2 L
can be made with an air cored coil of 25 turns 30 SWG
cotton covered wire on a neosid A7 former tuned by a 7k
150pF ceramic capacitor in parallel with a 30pF rrosaam !
trimmer.
SFJ 10.7MA filters made by Murata (Distributed by
Pedoka, London). :

+6V

SL3046

Fig. 6 Signal level meter application

ABSOLUTE MAXIMUM RATINGS

Storage temperature range —55°C to +150°C
Operating temperature range —30°C to +85°C
Supply voltage +14V
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@ PLESSEY
SEMICONDUCTORS

SL680C SL1680C

SL680C SL1680C

CRYSTAL OSCILLATOR MAINTAINING CIRCUITS

The SL680C and SL1680C are bipolar integrated
circuits designed to maintain the oscillation of an
external series resonant crystal without significant
degradation of frequency stability. The sinewave
output has about 3% harmonic distortion and its level is
independant of crystal activity. Crystals may be used in
their fundamental or overtone modes with only minor
circuit changes.

FEATURES

B Insignificant Degradation of Crystal
Frequency Stability. ]

B Frequency Range 100 kHz to 100 MHz.

M Output Level Independent of Crystal Para-
meters.

B Overtone Crystals Can Be Used.

B Voltage and Current Outputs Provided.

B Harmonic Distortion Typically Less Than 3%.

B Very Low Crystal Power

OPERATING NOTES

A block diagram of the SL680C/1680C is shown in
Fig. 3. The circuit consists of a single transistor amplifier
with the crystal decoupling its emitter. The output of
this amplifier drives a fixed gain amplifier with an
emitter follower output capable of voltage driving low
impedance loads, and a free collector output for driving
fixed impedances or tuned circuits (SL680C only).

The output from the fixed gain amplifier also goes to a
detector and, via a variable attenuator, to the base of the
single transistor amplifier. The variable attenuator is
controlled by the detector output. The circuit contains
an internal supply regulator, enabling it to be operated
from a range of supply voltages.

In operation, the signal fed back to the tuned single
transistor amplifier causes the system to oscillate at the
resonant frequency of the crystal. A DC signal derived
from the output level of the fixed gain amplifier and
applied to the attenuator maintains the output at con-
stant level irrespective of the activity of the crystal.

The phase shift through the system has been kept as
low as possible and, even more importantly, varies very
little with temperature or power supply voltage. Since
varying phase shift is the commonest cause of varying
frequency in crystal oscillators (with the exception, of
course, of variations in the crystals themselves) this low
phaseshiftensuresthattheosciIIator'sfrequencyvariation
with temperature and supply voltage will be minimal.
The actual values will depend upon the crystal used but
typical temperature variation is 10—3 ppm/ °C over the

DECOUPLE CRYSTAL
EARTH Ne
N, '
DECOUPLE —[-08 —} CAPACITOR
P TUNED cCT
VOLTAGE OUTPUT ™

CURRENT OUTPUT SUPPLY VOLTAGE

(DECOUPLE)

Fig. 1 Pin connections, SL680C
cryYsTAL 8{] VOLTAGE OUTPUT
CAPACITOR OR 7}] DECOUPLE
TUNED CIRCUIT 5[] earTH
SUPPLY VOLTAGE [J4 5]] DECOUPLE

Fig. 2 Pin connections, SL1680C

THIS CONNECTION IS MADE
INTERNALLY IN THE L1680

REGULATOR

1
L4

t—o

+VE
FEEDBACK

@

SL 680C PIN Neo. 2
SUIGBOC PIN No D)

DETECTOR

exteRNaL W@ 3@
CONNECTION DECOUPLE  DECOUPLE

Aﬁ © voLtace

(® outeur

5 SUPPLY

5 CURRENT
ouTPUT
(SLE80 ONLY)

7 VOLTAGE

Fig. 3 SL680C/1680C block diagram
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range —10°C to +80°C and 10—1 ppm/V over a
power supply range of 6 to 10 volts. These figures are - OVs
independent of any variations due to the crystal itself.

Variations in the crystal are often caused by excessive
power dissipation. The SL680C/SL1680C is unlikely to
suffer from this problem since the crystal dissipation is
held to the order of 0.51 Watt.

Coupling between the tuned amplifier and the fixed
gain amplifier is usually by a capacitor and the circuit
oscillates at the crystal's fundamental frequency. If
overtone operation is required the coupling must be by
a high pass filter to ensure that the loop gain at the over-

+——O outPut

tone exceeds the loop gain at the fundamental. For o S ==n | ez 4:!0»
third Overtone operation this high pass filter may be as T T
simple as a very small value capacitor but for higher -—s ”—;7

overtones a tuned circuit of some sort is necessary.

u =100

1. LICI tuned to required overtone.
2 CRYSTAL X! = CATHODEON TYPE B0 7211

ELECTRICAL CHARACTERISTICS Fig. 5 Third overtone test circuit

Test Conditions (unless otherwise stated):
Temperature 22°C4+2°C
Supply Voltage 6V
Load Impedance 5000

Crystal Fundamental 16.3 MHz (series mode)

Value . s
s - Units Conditions
Characteristic Min. Typ. Max.
Output Voltage 0.1 0.15 0.2 Vrms SL680C
0.08 0.15 0.22 Vrms SL1680C
Supply Current 7 15 mA SL680C
7 SL1680C
Max. operating frequency 100 MHz
Current output 1 mAp—p SL680C
Harmonic output —30 dB wrt 16.3MHz output
Frequency error (note 1) 5 ppm
Frequency stability (note 2) 0.1 ppm/volt | Vs=6V to 10V
103 ppm/°C —10°Cto +80°C
Crystal dissipation - 50Rs nwW Rs = Crystal series
loss resistance

NOTES

1. The frequency error is the difference between frequency of oscillation obtained using the SL680C/SL1680C and the frequency
obtained in a zero phase measurement system such as described in BS9610.

2. These stability figures are dependant on the crystal used and are given for guidance only.
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SL680C SL1680C

FROM

SL680
10 TTL
GATE

TO SWITCH

Vi
HIGH FREGUENCY l s
St DIODES
oy 20k ™
Pt —
PIN 1 [ ~ 20k ™
SL 680/ 1Za | T
S 1680 20k 1 ™

Fig. 6 Buffer for driving TTL

Absolute Maximum Ratings
(Non-simultaneous)

Storage temperature: SL680C —55°C to +150°C
SL1680C —30°C to +85°C
Operating temperature : SL680C —55°C to +125°C
SL1680C —30°C to +70°C

Supply voltage +12V

Fig. 7 Crystal selection interface
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® PLESSEY
SEMICONDUCTORS

SL701/2/5 B&C

SL700 SERIES

OPERATIONAL AMPLIFIERS

SL701B&C SL702B&C
SL751B&C

The SL701B, SL701C, SL702B, SL702C, SL751B and
SL751C are monolithic, bipolar integrated circuit, high gain
D-C amplifiers, intended primarily for use as operational
amplifiers or in instrumentation applications. The SL701
basic circuit has an internal zener and provides an output
symmetrical about earth when using the specified supply
voltage. The SL702 basic circuit is non-symmetrical, with a
direct output, but may be used with an external zener to
permit a symmetrical output to be obtained at other supply
voltages. The SL751 basic circuit has both the internal
zener and a direct output and may be used in either
application.

The SL701C, SL702C and SL751C differ from their

EARTH
/
INTERNAL e-#oefsn
SL701 ZENER
st702 2977 orpisLaon PACKAGE
DIRECT O/P  (BOTTOM VIEW)
(sL702)

AN
+VE SUPPLY

cms

PIN1

. . . X . . . ~VE suPPLY [ 2] ] NON- INV. I/P
equivalent devices with suffix B mainly in having higher EARTH A ne
maximum input offset voltage. NC SL7SVF COMP.1

INT.ZENER O/P F‘L‘;}'E;Z%K Ne
DIRECT O/P (TOP VIEW) INV. /P
+VE SUPPLY NC NC
+VE SuPPLY [ —J COMP.2
GM
COMP1
comp.t [ INV. 1/P
INV. 1P ?s'fwsuczl%'gﬁ&) Ne Ne
INTERNAL NC COMP 2
R outeu vow-weve [ suzsye ) wve vy ' packace
(SL70187510NLY) (TOP VIEW)
~VE SUPPLY NC
NC DIRECT O/P
CASE EARTH INT. ZENER 0/P
(TO-SONLY )
SAJ:FE‘LV EARTH COMP 2 Dc1 4
Fig. 2 Circuit diagram Fig. 1 Pin connections
ELECTRICAL CHARACTERISTICS
Test Conditions: (unless otherwise stated)
Tamb =+22°C £2°C
Supplies = +12V and —12V
A 6.0V zener is added to SL702 except where otherwise stated. (See test
circuits)
Value
Characteristic Circuit Mi T M Units Test conditions Test
in. yp. ax. Fia. 3
Open loop gain (Fig. 5) All 66 78 dB  Frequency = 30kHz A
Change of gain with All dB  Frequency = 20kHz A
]
temperature —25°C to +100°C
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Test
Characteristic Circuit Value Units Test Conditions Fi“ 3
Min. | Typ. [Max. 9-
Open loop andwidth All 250 500 kHz High frequency A
(Fig. 5) —3dB point
Output resistance All 100 Q  1kHz A
Input resistance All 100 k2  1kHz A
180° phase shift frequency | All 20 35 MHz A
(Fig. 5)
Input offset voltage SL701B, SL7028B 5 mV 1
and SL751B
Input offset voltage SL701C, SL702C 20 mV 1
and SL751C
Input offset voltage change | All 15 uv/°o 1
with temperature
Input current SL701B, SL702B 1 MA G&H
and SL751B
tnput current SL701C, SL702C 3 MA G&H
and SL751C
Input offset current SL7018B, SL702B 0.3 MA F
and SL751B
Input offset current SL701C, SL702C 1.8 MA F
and SL751C
Input offset current change | All 0.4 MA  —25°C to +100°C F
with temperature (see Note)
Common mode rejection SL701B,SL702B| 70 80 dB  +0.5V to —3V input
ratio (Fig. 4) and SL751B square wave
Common mode rejection SL701C,SL702C| 60 80 dB  +0.5V to —3V input
ratio (Fig. 4) and SL751C square wave
Supply line rejection All 60 70 dB 1.0V square wave on
supply line
Positive output clipping All +3.9 +4.3 \ C
level (DC)
Negative output clipping All -6.0 | —6.5 Vv (o]
level (DC)
Positive output clipping SL702B & C +9.9 | +10.3 V  No external zener C(S1
level (DC) SL751B&C closed)
(direct O/P)
Negative output clipping SL702B & C 0 -0.5 ¥ No external zener C(s1
level (DC) SL751B & C closed)
(direct O/P)
Positive supply line current | All 9.5 iz 14.5 mA  Output at OV A
. (R3 2% tolerance)
Negative supply line current | All 75 9 105 mA  Output at Ov A
(R3 + 2% tolerance)
Spot noise All See Fig. 7| Open loop
NOTE

Total change in offset current over specified range

12
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Test R(Q) | Ry (k)| R, (k) {R3 (k)| Ry [*CwF)|C,(nF) | €5 | CalpF) Remarks
reference
A 50 o/c 100 2.2 o/c 30 o/c o/c o/c |Open loop AC gain
(Fig. 5 & 10) (Figs. 5 and 10)
B 50 olc 100 2.2 o/c 30 o/c 33pF o/c |Compensated open loop
(Fig. 5) AC gain (Fig. 5)
Cc 50 1 99 22 ofc o/c o/c 33pF o/c |Gain of 100 (Figs 6 and 10)
(Fig. 6 & 10)
D 50 1 9 22 o/c o/c o/c 33pF 4.7 |Gain of 10
(Fig. 6 & 10) (Figs. 6 and 10)
E 50 1 99 | Varied | Varied 30 o/c of/c o/c |Negative swing/load
(Fig. 8) resistance (Fig. 8)
F 100k o/c 100 2.2 o/c 4 1 1nF o/c |Input offset current
G 100k o/c s/c 2.2 o/c 4 1 1nF o/c |Input current
H s/c o/c 100 2.2 ofc 4 o/c 1nF o/c |Input current
| s/c o/c s/c 2.2 o/c 4 o/c 1nF o/c |Input offset voltage

*C4 should be a non-polarized tantalum or paper type.

+VE
SUPPLY

7
Rg % c2
5|
o %ﬂl

NOTES

1. AMPLIFIER PIN CONNECTIONS SHOWN
APPLY TO SL701 (S1 CLOSED) AND SL702
(S1 OPEN EXCEPT WHERE OTHERWISE
STATED). FOR SL751 CONNECTIONS SEE
FIG. 1.

Fig. 3 Test circuit

The test circuit of Fig. 3 is used for measuring all
electrical characteristics except common mode rejection.
Component values for tests A to | using Fig. 3 are given in
the following table.

Frequency Response and Feedback Stabilization

The typical gain/phase frequency response of the device
is given in Fig. 5. When the external feedback connections
are made the resultant loop gain must be cut at'a mean rate
of less than 9-10db/octave. A single dominant time
constant is often the simplest solution. For example, in the
SL701 and similar amplifiers, a capacitor between pins 5

NOTES

1. THE 33082 RESISTORS ARE MATCHED TO
0.02% AND THE 10k§2 RESISTORS ARE

MATCHED TO 0.05%.

2. AMPLIFIER PIN CONNECTIONS SHOWN
APPLY TO SL701 (S1 CLOSED) AND SL702
(S1 OPEN). FOR SL751 CONNECTIONS SEE

FIG. 1.

Fig. 4 Common mode test circuit

.

N \\ NS CIRCUIT &
\ (GAIN}
~ RN

CIRCUIT
PHASE S

//
L/
7
5

FT)

/
A

CRCUIT B
(GAIN)

GAIN (dB)
N

CIRCUIT B
o L (PHASE SMIFT]

PHASE SHIFT (deg)

A

: |

TNU

00T Gon o1 0 0
FREQUENCY (MHz)

100

Fig. 5 Open loop gain and phase shift v frequency
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\ :
CIRCUIT D B
20| [ 2 \
5 \ .
: x 500 SOURCE
o
z @ <
<
) w
H]
CIRCUIT K H
2 $00 A SOURCE
SEE_FIG1
o V i
CIRCUIT \
. —

i
i
L | | o
o001 005 o1 05 5 10 50 100 100 1660 70000 76Q000

FREQUENCY (MHz) FREQUENCY  (Hz)

Fig. 6 Gain with feedback v frequency Fig. 7 Spot noise v frequency (open loop)

and 7 with a value between a few tens and a few hundred
pF (depending on the feedback fraction) will give a suitable
dominant high frequency cut-off. In general, however,
when a particular feedback loop is designed, an appropriate
stabilizing arrangement, to suit it, will be needed. Except
when maximum bandwidth is required, a dominant lag 17
provided by a 33 pF stabilizing capacitor will be found /
satisfactory for loop gains up to about 20 dB short of the
full fo,yrward gain of the amplifier; gain curves for this
configuration are given in Fig. 6.

wcare | [ [ TTTTT]

J_J

T 1]

OUTPUT VOLTAGE (V)
T

—

ABSOLUTE MAXIMUM RATINGS

=7

N
1]
T

Storage temperature range -55°C to +175°C
Chip operating temperature +175°C
Chip-to-ambient thermal resistance  250°C/W 1 I l I
Chip-to-case thermal resistance 80°C/W ° 0 N;scmve T
Supply voltage (Fig. 11) + 14V and —14V
Output current 20mA

|nput voltage (either input, opposite input at 0V) +1V to — 10V. Fig. 8 Max. negative swing as a function of load resistance

Amplifier dissipation at different supply voltages _ l ]
26
The curves assume zero load current is drawn from the u, 7 ||
. . <
output. Assuming that a resistor R3 (zener bias resistor — 5 LA
Fig. 8) is connected between the output and the negative > L1
. . « [ |
line, the total maximum dissipation will be obtained by gz [T [
. &
adding the power term: ~ ‘ —~ ]
/
I=VLI+v| o |
_— o 0o n 12 13 14
R3 SUPPLY VOLTAGE (V)
to the value obtained from Fig. 11. Fig. 9 Zener voltage v supply voltage for symmetrical
output about earth
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AN

CIRCUIT 4~
(FIG11)

| \

1
CIRCUITS A D&C (FIG 2)
CIRCUIT K (FIG.11)

OUTPUT VOLTS (rms)

FREQUENCY (MHz)

Fig. 10  Typical max. output v frequency

DLIVI L[V BV

OPERATING NOTES
Lower Supply Voltages (SL702 and SL751 — with

direct output)

The balance of the collector currents of the input
transistors is maintained by an auxiliary internal feedback
loop, enabling a range of supply voltages to be used, as
shown in Fig. 9 and Fig. 11. Since the collector currents of
the input transistor are controlled by a 3k £2 ‘tail’ resistor,
the input base current and offset current will decrease and
the input resistance will increase as the negative supply rail
voltage is reduced. The open loop gain is also affected by
this rail voltage and is virtually proportional to it. A
reduction in the positive rail voltage does little except
decrease various currents and voltages within the circuit;
together with the negative supply this decreases the
maximum available output level. In order to avoid internal
limiting, the magnitude of the positive supply must not be
very much lower than that of the negative supply; hence at
levels less than the nominal £ 12 volts, attention must be
paid to the tolerance of the supplies. Typical characteristics
for operation under these conditions are given below.

Test conditions: Supply voltages +6V and —6V
Ambient temperature = +20°C

‘ T External zener = 2.7V
Test circuits as above
" - N
N
il NN D]
ENESENONR
s N N \\( \zoomw
Pl ™N | N RS
a' - \$\!
-éa N < /X 150mwW
5 CORRECT ~N N N T
Q@ ¢—1—1 OPERATING AY N N 125mW —
REGION sOmw  [75mw  [100mW |
. |
2 ! -VE
l T SUPPLY
|
c | R
CIRCUIT
NEGATIVE SUPPLY (V) J 220 80
K 70 150

Fig. 11 Amplifier dissipation at different supply voltages

Fig. 12 Unity gain test circuit (tests J and K)

Characteristic Value Units Test conditions
Open loop gain 62 dB
Input resistance 200 k2
Max. input base current (SL702B, SL751B) (see note) 500 nA
Max. input base current (SL702C, SL751C) (see note) 1.5 MA
Max. input offset current (SL702B, SL751B) (see note) 150 nA
Max. input offset current (SL702C, SL751C) (see note) 900 nA
Supply current (+ve) 8 mA R3; =12k Q2 %2%
Supply current (—ve) 6.5 mA R3 =12k Q2+ 2%
Output clipping level (+ve) 2 \%
Output clipping level (—ve) 3 Vv

NOTE

These figures are not guaranteed, but indicate relation to full specification at £ 12V supplies.
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-VE
SUPPLY

Fig. 13 Integrator circuit

Unity Gain

For unity gain more than one method of compensation
may be employed; the simplest is shown in Fig. 12. The
disadvantages of the method suggested are that some
peculiar overload characteristics may be observed at high
frequencies and the maximum signal output without
limiting is lower than at higher circuit gains. Circuit K on
Fig. 12 gives compensation for wideband response, allowing
approximately 1dB gain rise above the gain at low
frequencies. For maximum signal handling, but reduced
noise performance, the method as indicated in Fig. 13 may
be used.

DEFINITION OF TERMS

Decibel (dB) Units Refers to the conventional expression
of a voltage ratio in logarithmic units, i.e. 20 log, o
V,/V, dB.

Open Loop Bandwidth The frequency at which the open
loop gain falls by 3dB (factor \/2) below the value at
1kHz.

Output Resistance The ratio of change in output voltage
to the change in output current, measured at the output
terminal, under open loop conditions and with zero volts
d.c. output level.

Input Resistance The resistance between the input
terminals, equivalent at low frequencies to the resistance
between input and earth with the other input earthed.
180° Phase Shift Frequency The lowest frequency at
which the output phase is shifted 180°, relative to the
iow frequency value, compared to the input signal under

open loop conditions with no compensation capacitors.

Input Offset Voltage The voltage between the input
terminals to set the DC output voltage to zero.

Input Current The base current of either input transistor
when the DC output voltage is set to zero.

Input Offset Current The difference between the input
currents when the output quiescent voltage is zero.

Common mode rejection The ratio between the common
mode signal and a differential signal producing the same
magnitude of output (dB units).

Supply Line Rejection The ratio between the supply line
signal and a differential input producing the same
magnitude of output (dB units).

Output Clipping Levels The DC voltage at the output
terminal when a voltage of £ 0.1V is applied between the
input terminals (Gain x 100, circuit C).
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© PLESSEY SL700 SERIES

SEMICONDUCTORS OPERATIONAL AMPLIFIERS

SL748A&C

PRECISION OFPERATIONAL AMPLIFIER

The SL748 is a monolithic Precision Operational
Amplifier. It is an excellent choice when performance

versus cost trade-offs are possible between super beta or COMPENSATION

FET input operational amplifier and low cost general | v
purpose operational amplifiers. The low offset and bias OFFSET NULL '\ &

currents of the SL748 improve system accuracy in 8

applications such as long term integrators, sample and hold wERTNG _ — oureur

circuits and high source impedance summing amplifiers.
Even though the input bias current is extremely low, the
SL748 maintains full £30V differential voltage range. The
internal construction utilizes isothermal layout and special
electrical design to maintain system performance despite
variations in temperature or output load. High common
mode input voltage range, latch-up protection, short circuit
protection and simple frequency compensation make the NOTE: PIN L CONNECTED 0 CASE

device versatile and easy to use. cms

/ N
NON INVERTING
o | OFFSET NULL

Fig. 1 Pin connections

FEATURES
B Low Offset Voltage and Offset Current B Low Input Noise Voltage
B Low Offset Voltage and Current Drift & Llarge Common-mode and Differential
B Low Input Bias Current Voltage.Ranges
INVERTING INPUT- COMP OFFSET NULL COM:

NON INVERTING 3
INPUT +

5
OFFSET NULL O

Fig. 2 Circuit diagram
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SL748A&C
ELECTRICAL CHARACTERISTICS (SL748A)

Test conditions (unless otherwise stated)

Vg = +15V
Ta =+25°C
CC = 30pF
Value
Characteristic Units Condition
Min. Typ. Max.
Input offset voltage 1.0 5.0 mV Rs < 10k
Input offset current 20 200 nA
Input bias current 80 500 nA
Input resistance 0.3 2.0 M
Input capacitance 2.0 pF
Offset voltage adjustment range +15 mV
Large signal voltage gain 50000 200000 V/V RL = 2kQ VoyT = 210V
Output resistance 75 Q
Output short-circuit current 25 mA
Supply current 1.9 2.8 mA
Power consumption’ 60 85 mW
Transient response
(voltage follower, gain of 1) Vin =20mV, C¢ = 30pF,
Risetime ‘ 0.3 us RL = 2k, C < 100pF
Overshoot 5.0 %
Slew rate
(voltage follower, gain of 1) 0.5 V/us RL = 2kQ2, Cc = 30pF
Transient response
(voltage follower, gain of 10) Vin =20mV, C¢ = 3.5pF,
Risetime 0.2 us RL = 2kS2, C|_ < 100pF
Overshoot 5.0 %
Slew rate
(voltage follower, gain of 10) 5.5 V/us RL > 2k, Cc = 3.5pF
The following specifications apply for —55°C < Tp < +125°C
Input offset voltage 1.0 6.0 mV Rs < 10k$2
Input offset current 10 200 nA Ta =+125°C
50 500 nA: Ta = -55°C
nput bias current 0.03 0.5 uA Ta =+125°C
0.3 15 UA Ta = —-65°C
Input voltage range +12 +13 \Y
Common mode rejection ratio 70 90 dB Rs < 10k
Supply voltage rejection ratio 30 150 uv/v Rg < 10k2
Large signal voltage gain 25000 Vv/V Ry 2 2kQ, VouT = 10V
Output voltage swing +12 +14 \) R = 10kQ2
+10 13 \% Ry = 2kQ
Supply current 1.5 2.5 mA Tp =+125°C
2.0 3.3 mA Ta = -55°C
Power consumption 45 75 mW Ta =+125°C
60 100 mW Ta = —55°C
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SL748A&C
ELECTRICAL CHARACTERISTICS (SL748C)

Test conditions (unless otherwise stated)

Vg = 15V
Tp =+25°C
Cc = 30pF
Value
Characteristic Units Condition
Min. Typ. Max.
Input offset voltage 2.0 6.0 mV Rg < 10k2
Input offset current 20 200 nA
Input bias current 80 500 nA
Input resistance 0.3 2.0 MQ
Input capacitance 2.0 pF
Offset voltage adjustment range +15 mV
Large signal voltage gain 20000 150000 V/V RL =2 2kQ, VouT = 10V
Output resistance 75 Q
Qutput short-circuit current 25 mA
Supply current 1.9 2.8 mA
Power consumption 60 85 mW
Transient response
(voltage follower, gain of 1) Vin = 20mV, C¢ = 30pF,
Risetime 0.3 us RL =2kQ ¢ < 100pF
Overshoot 5.0 %
Slew rate
(voltage follower, gain of 1) 0.5 V/us Ry 2 2k, Cc = 30pF
Transient response
(voltage follower, gain of 10) Vin = 20mV, C¢ = 3.5pF,
Risetime 0.2 us Ri=2kQ, C < 100pF
QOvershoot 5.0 %
Slew rate
(voltage follower, gain of 10) 5.5 V/us RL = 2k, Cc = 3.5pF
The following specifications apply for 0°c< Ta < +70°C
Input offset voltage 7.5 mV Rs < 10k
Input offset current 300 nA
Input bias current 800 nA
Input voltage range +12 +13 \Y
Common mode rejection ratio 70 90 dB Rg < 10k2
Supply voltage rejection ratio 30 150 uV/vV Rs < 10k2
Large signal voltage gain 15000 Vv/V Ry 2 2k, VoyT = ¥10V
Output voltage swing +12 +14 v RL = 10kQ2
10 +13 \" RL =2k
Power consumption 60 100 mwW
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SL748A&C
ABSOLUTE MAXIMUM RATINGS
Supply voltage

Internal power dissipation
Differential input voltage
Input voltage
Storage temperature range
Operating temperature range
Military (SL748A)
Commercial (SL748C)
Lead temperature (soldering 60 seconds)
Output short-circuit duration

120

122V (SL748A)
+18V1(SL748C)
500mW

+30V

+15V

—65°C to +150°C

—55°C to +125°C
0°Cto 70°C
300°C

Indefinite



SL1001A

@ PLESSEY SL1000 SERIES

SEMICONDUCTORS TELECOMMUNICATIONS CIRCUITS

SL1001A & B

MODULATOR/DEMODULATOR

The SL1001A and B are bipolar monolithic FEATURES
integrated circuit double balanced modulators, designed
primarily for use in telephone transmission equipment, but
equally suitable for any application where the modulation
function is required.

The devices employ conventional ‘tree’ configuration
multiplier circuits. Careful design of the circuit layout
results in low -carrier and signal leak levels, with high
dynamic range and good linearity. Internal bias is provided,
allowing direct balanced transformer input, or single-ended

capacitor drive. APPLICATIONS

A two-stage common collector output structure is

High Carrier and Signal Suppression: 50dB
Unity Conversion Gain

Low Noise Level: —112dBmp

High Intermodulation Suppression: 58dB
Low Supply Current: 4mA

Diodes included for Limiting

used to provide a low output impedance. B Telephone Transmission Equipment
A pair of diodes is included to provide optional B Suppressed Carrier and Amplitude
carrier input limiting. Modulation
B Synchronous Detection
B FM Detection
o B Phase Detection
X
50—
s0———r1 N -VE  SIGNAL
SUPPLY  BIAS

OUTPUT
e

) ( \
CARRIER
. INPUT N\ o
CARRIER — [05 __LIMITER
N INPUT DIODE
SIGNAL ~ ~
‘ INPUT — LIMITER

10 O—
] CcCM10
Fig.1 Circuit diagram Fig.2 Pin connections (bottom)
QUICK REFERENCE DATA
B Supply Voltage —16V
B Supply Current SL1001A BmMA
B Supply Current SL1001B 4mA
B Carrier Level 1256mVrms (MIN.)
M Signal Level Up to 600mVrms
B  Output Current SL100TA 3.56mA peak (TYP.)
B Output Current SL1001B 2.0mA peak (TYP.)
B Temperature Range —25°C to +125°C
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SLIVUIA
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb 22°C £2°C
Circuit ref: Figs.3 and 4

Characteristic Value Units Conditions
Min. Typ. Max
Conversion gain -1 0 +1 dB
Signal input impedance 150 kQ Pins 6 & 7
Carrier input impedance 7 10 13 k& Pins 8 & 9
3.3 5 6.7 k& Pins8&50r9 &5

Output impedance

SL1001A 12 Q Pin 2

SL1001B 25 Q Pin 2
Signal suppression 20 50 dB
Carrier suppression 20 40 dB Signal 170mV, Carrier 500my
2nd harmonic suppression 40 dB
Carrier compression 0.1 dB For + 3dB on 500mV
Supply line suppression 50 dB Line impedance 5005
Sig. and carrier band
width 200 kHz
Carrier level 125 mVrms
Signal level 600 mVrms
Output current

SL1001A 3.5 mApk

SL1001B 2.0 mApk
Noise level - 112 — 105 dBmp Weighted speech band
Intermod. products — 58 dB Signals 2 X 170mV
Gain stability 0.12 dB +5°C to +55°C

0 dB * 10% supply
Adjusted carrier suppression 70 dB See Fig.5
ABSOLUTE MAXIMUM RATINGS
Supply voltage (via 8202) -30V
Storage temp. range —55°C to + 175°C

Free air operating temp. range —40°C to + 150°C
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SL1001A

R

TD—O<VE SUPPLY -VE SUPPLY
) . 5 10 —:6 5 10
SionaL 3”5 st1001  P——F—o output R+ st P—b—o outpur
7
g 9 . :Lg
m SIGNAL CARRIER
CARRIER = =
INPUT = = =
Fig.3 Transformer input Fig.4 Unbalanced input
OPERATING CONDITIONS (see Figs.3 and 4)
Parameter Value Units Condition
Supply voltage —15 \ Pin 10
Supply current
SL1001A 6 mA
SL1001B 4 mA
Input bias current 5 HA Pins 6 & 7
Dynamic resistance 8 k§2 Pins 5to 10
Qutput quiescent voltage -3 \Y) Pins2to 5
Temperature range —25 to +125 °c
R
O -VE SUPPLY

Fig.5 Carrier suppression adjustment

OPERATING NOTES

1. A resistance in series with the supply (Pin 10) is
usually advisable, to improve the supply rejection and
reduce the circuit voltage.

2. For good carrier suppression, the signal input bias
resistors should be equal and have a value less than
5k

3. For improved intermodulation suppression, Pin 1 may
be decoupled, preferably with a 10082 resistor in series
with Pin 1.

If Pin 1 is not decoupled, noise is op:imised when an
unbalanced drive is used, by providing equal source
impedances for Pins 6 and 7.

Low leakage input capacitors are advisable for the
input connections to avoid inducing carrier or signal
leakage.

Carrier suppression may be improved by using the

circuit of Fig.5, and adjusting for minimum leakage.
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SL1021A&B

SL1000 SERIES

TELECOMMUNICATIONS C!RCUITS

PLESSEY
SEMICONDUCTORS

SL1021A & B

CHANNEL AMPLIFIER

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.

~VE
SUPPLY ouTPUT
\ /

DC FEEDBACK _ AC FEEDBACK

INVERTING__

NON-INVERTING 7~
INPUT

\
GAl CONTROL
CONTROL ~ REFERENCE

cMm1i0

REMOTE GAIN
CONTROL INPUT

TEST CONDITIONS.
20

Rz ko
Rg - ADIUST FOR 74dB  Rs:0T0 600
ARNTRANGE (+3k)  RdzADJUST FOR MIN
RETURN LOSS (75n)

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 ~ 0.5mA

B Temperature Range _25°C to +125°C

Fig. 1 Pin connections

FEATURES
B Up to +13dBm O/P into 60022 (Class A)
B Temperature insensitive remote DC gain
control
B Non-interactive adjustment of:
Gain
Gain Range
Output Return Loss
B 1.1 6002 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
B Telephone Communications
B Channel Group Translation Equipment
B Radio — communications
B Small Signal Processing
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 22°C % 2°C
These characteristics are those obtained using the test circuit of Fig.1, the gain range and output impedance being
adjusted as-indicated.

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

Ra = 125Q 3.9 4.1 4.3 dB .

R - 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 dBmO At 10dBm output
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 kQ Variable with Ra and Rg
Gain at reduced Vg 255 dB Vg = —17.5V See Fig.1
Overload at reduced Vg 7 dBm Vg =-17.5V
Gain control interaction between .

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

AC. FEEDBACK COMPENSATION

Q ﬁ J EARTH (+VE)
GAIN
controL © JJ

CONTROL
REFERENCE

INVERTING
INPUT $——O OUTPUT

DC FEEDBACK O—— [

NON-INVERTING {
INPUT O

Fig. 3 SL1021 equivalent circuit
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OPERATING CONDITIONS (See Fig. 1)

SL1021A&B

Value
Parameter Units Conditions
Min. Typ. Max.
Supply current 9 11.0 mA Ra =0
7.0 mA Ra = 11kQ

Supply voltage -20 Y Via 400Q2
Supply voltage on chip -17 Y Pin 10
Supply maximum -23 \% Pin 10
Control current 0.5 mA Ra =0

0.26 mA Ra = 10kQ2
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

3 1o

s
o— 3}

INPUT
Zin=10k

o 9
o_“,_V

sL1021
I
mp/l

d outPUT
| gl R_>100n
Rz
P
/Em

Fig. 4 Fixed gain amplifier, Class A or AB

OPERATING NOTES

1. 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
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 C; can be increased to
reduce the frequency response at the expense of the
power bandwidth.
The gain may be increased from the value of Fig. 1
(26dB nominal) by increasing R¢, the gain increase
being given by:
R, +8.5
—55 +20%

where Rg is in k2.

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

6. 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.

ABSOLUTE MAXIMUM RATINGS

Supply voltage (via 400Q2) -30V
Storage temp. range —565°C to +175°C
Free air operating temp. range —40°C to +130°C
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© PLESSEY

SEMICONDUCTORS

SL1000 SERIES

SL1025B

BALANCED MODULATOR

The SL1025B is a bipolar integrated circuit intended

TELECOMMUNICATIONS CIRCUITS

for use as a double balanced modulator. Although “”T\P”T 7\/5:

primarily designed for FDM telephone transmission
equipment as a channel modulator/demodulator, it is

equally suitable for use as an analogue multiplier.

FEATURES

B High Carrier and Signal Suppression :
50dB typ.

B High Conversion Gain: 5dB typ.

@ Low Supply Current: 2.5mA max.

B Can be used as an Analogue Multiplier.

APPLICATIONS

B Telephone Transmission Equipment

W Suppressed Carrier and Amplitude
Modulation

B Synchronous Detection

B AC and DC Multipliers

B Automatic Gain Control

B Frequency Doublers

/
BIAS = Ve

cm10

Fig. 1 Pin connections,r[ (bottom)

800

CARRIER
FREQUENCY

sL1025

MODULATING
SIGNAL
FREQUENCY

RL
600

ouTPUT

Fig. 2 Modulator using single supply voltage
QUICK REFERENCE DATA

W Supply Voltage 20V
W Operating Temperature Range

—20°Cto +85°C

B Supply Current 2mA typ

1

o=
=

7

Fig.3 Circuit diagram of SL1025
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Supply voltages: +10V
Ta: +25°C

Carrier frequency: 130kiHz
Signal frequency : 25kHz
Circuit ref.: Fig. 2.

ch ceristi Value
r : .
aracteristics Min. | Typ.| Max. Units Conditions
Total supply voltage operating range | 12 30 V [ Pin 1 (pos), pin 5 (neg.)
Supply current 2 25 | mA | Vcc==+10V
Input bias current 2 HA | Inputs 2, 3
2 HA Inputs 2, 4
4 HA Inputs 7, 8

Quiescent output voltage +5.4 |+6.2 | +6.8 Vv Pin 10, no signal or carrier inputs
Differential output voltage 25 |100 mV | Pins 9, 10
Reference voltage +2.5 \ Pin 6
Input impedance 30 kQ Input 2, 3

300 kQ Inputs 2, 4

150 kQ Inputs 7,8
Output voltage swing 1113 Vp-p | Pin 10
Qutput impedance 3 10 Q Pin 10
Conversion gain 4.5 5.0 55 dB | Output 140mV, carrier 150mV
Signal suppression 35 50 dB Signal 200mV, 25kHz
Carrier suppression 35 50 dB | Carrier 200mV, 130kHz
Second harmonic suppression 75 dB Signal, carrier 200mV
Intermodulation products — 60 dB Signal, carrier 200mV

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 30V
Differential input voltage 45V
Power dissipation (70°C) 300mW

—55°C to 150°C

Storage temperature
—20°C to +85°C

Operating temperature

APPLICATIONS

Modulator

The basic circuit of a double sideband, suppressed
carrier, double balanced modulator is shown in
Fig. 2. When separate positive and negative supplies
are used pin 6 is left open circuit; the input coupling
capacitors are no longer required and inputs are
referred to OV.

To ensure the modulated output has an amplitude
dependent only on the signal input the carrier is
internally amplitude limited. A carrier input of approxi-
mately 150mV RMS is normally sufficient to allow
this.

Conversion gain is substantially independent of
temperature, supply voltage and frequency up to
1MHz. Carrier leakage increases substantially over
1MHz and it becomes necessary to provide some form
of nulling adjustment. A suitable circuit is shown in
Fig. 4.

Output levels are chosen as a compromise between
distortion at high levels and leakage or noise at low
levels. Outputs in the region of 150mV RMS are
normally used. If the circuit is required to drive low
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Fig. 4 Adjusting carrier leakage of SL1025

impedance loads (300 ohms and below) it is advisable
to connect a 15k resistor externally between pins 5
and 10.

Multiplier

To use the SL1025 as a multiplier then inputs 2 and
4 become ‘X' inputs; 7 and 8 are the ‘Y’ inputs. The
Y channel has slightly lower offset voltage and lower
distortion but the performance is still sufficient to
build a four quadrant DC multiplier with less than 1%
overall distortion.

The Scale Factor (approximately 3.2) is virtually
independent of supply voltage, temperature and
frequency up to 1MHz. Typical transfer characteristics
are shown in Fig. 5.

To obtain complementary outputs for driving an
operational amplifier it is permissable to use pin 9 in
addition to the normal output, pin 10. It is generally
necessary to add external resistors between pin 9 and
the voltage supplies to improve linearity and vottage
swing.




08

Vour
(Vrms )

Fig.5 Transfer characteristics in multiplier mode

Vo= 210V

PHASE 0°

Vtv)

Urivevs
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SLIvsvL

@ PLESSEY TELECOMMUNICATIONS

SEMICONDUCTORS CIRCUITS

SL1030C

200MHz WIDEBAND AMPLIFIER

The SL1030 is a silicon integrated circuit designed for FEATURES
use as a general purpose very wideband amplifier. External

components enable users to tailor the characteristics of the Bandwidth up to 200 MHz

amplifier for particular applications. The gain can be Low Noise
in |

5082, 752 or 1k§2, and the compromise between current Single Supply X

consumption and output swing can be selected by the Input Impedance Adjustable — 502, 758 or
1kQ

external components.

A regulator is provided on the chip, enabling supply
voltages from 8 to 15 volts to be used with no variation in
characteristics. Alternatively, the regulator can be bypassed
and supplies from 4.0 to 10 volts used.

The amplifier is protected against damage from input APPLICATIONS
voltage transients and is stable when driving capacitive and
inductive loads.

Gain Programmable between 20dB and 60dB

[

B

selected between 20 and 60dB; the input impedance can be B8
B

]

B Drives Capacitive or Inductive Loads

B Wideband Pulse Amplifiers
B/ Frequency Selective IF Amplifiers
B Low Noise Preamplifiers

LOW NOISE TRANSRESISTANCE OUTPUT
TRANSISTOR AMPLIFIER AMPLIFIER

INTERNAL
BIAS

14 1P
CE c

¥ DECOUPLING CAPACITOR

Fig. 1  General schematic

0/P AMP. SUPPLY +4-TVREG.(Vs2)

O/P AMP. INPUT OUTPUT
TRANS. AMP.INPUT 0/P AMP. SUPPLY

TRANS. AMP. INPUT + Vst

C/E INPUT REGULATOR OV l
1/P DECOUPLING HF PEAK 0
C/B INPUT 1/P DECOUPLING
DC14
Fig. 2  Pin connections (top) Fig. 3 Circuit diagram

QUICK REFERENCE DATA

B Supply Voltage +4V to +15V
M  Supply Current at Vs =10V 20 mA (Typ.)
B Voltage Gain at 100 MHz 40dB (Typ.)
B Noise Figure at 100 MHz, Rs =50Q 3dB (Typ.)
B  Second Order Intermodulation Distortion —50dB (Typ.)
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SLiIusuL

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

o o
Tomp 22C22°C
Vst 10v
R =1 kilohm
R, = 32 kilohms
. Test Value 3 .
Characteristic Cet. Vin Tve. Max Units Conditions
Voltage gain A 2 30 32 dB f=100 MHz
B 37 40 43 dB " " '
Gain flatness +0.5 dB f=10kHz to 150 MHz (Note 1)
Noise figure A 6.5 8.0 dB f =100 MHz, Rg 5082
B 3.0 4.5 dB
Gain compression 0.2 1.0 dB f =100 MHz, load impedance = 50§2
Pout = 0dBm
Output voltage B 1 V pk/pk | f= 10 MHz, load impedance = 1002
Rise time B 3 ns Vout = 1.0 V pk/pk
Input VSWR 1.2 f=10kHz to 150MHz w.r.t. 5082
Supply current 20 30 mA Vg1 =10V or Vgy =5V
Regulation A Vgo/A Vg 1 5 % Vg1 =10V to 15V
Intermodulation distortion
2nd order A -50 dB* _ B
ard order A _60 JB* } Pout = 0dBm (Note 2), Vgy = 16V
Harmonic distortion
2nd harmonic A -30 dB* =100 MHz, Py = 0dBm,
3rd harmonic A -40 dB* Vgp = 10V, R = 5082
Input jmpedance
Common base 16 Q f<10 MHz
Common emitter 1 k2 " "

NOTES

1.
2.

x

The gain flatness is dependent on layout and on the value of the peaking capacitor. See OPERATING NOTES for details.
In each of two tones at 10 and 10.5 MHz, R = 5082

Referred to output.

[T cs
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c cs
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1 A | 1]
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L
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Fig. 4 Test circuit A — common base

Fig. 5 Test circuit B — common emitter




TYPICAL ELECTRICAL CHARACTERISTICS

The following conditions apply to the characteristics
given in Figs. 6 to 16 unless otherwise stated:

Free air temperature 22°C
Load resistance 5002
Rt 1kQ

Intermodulation products (Fig. 6) are measured with
specified output power in each of two tones at 10 MHz and
10.5 MHz.

The values for Cp quoted in Figs. 12 and 13 were
selected with Ry = 5082 but will vary with load impedance
and circuit layout.

—Vs2 5V
—--Vs2 10V

OUTPUT POWER (dBm)

INPUT POWER(dBm)

Fig. 6 Intermodulation products

CURRENT DRAIN (mA])

V2 (V)

Fig. 7  Supply current v. unreg. supply voltage

T
\
|
T

MAX OP (p-p)

Vs (V)

Fig. 8 Max o/p voltage v. unreg. supply voltage

GAIN (dB)

Fig. 9

Fig. 10

RELATIVE GAIN (dB)
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Fig. 11 Gain v. temperature
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Fig. 12 Common emitter gain v. frequency
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Fig. 16  Input VSWR v. frequency

OPERATING NOTES

Low Noise Input Stage

As shown in Fig. 1, the input transistor can be used in
commen base or common emitter by using either pin 7 or
pin 5 as the input, the other pin being decoupled. If a
well-defined 50 or 7582 input impedance is required, then a
circuit similar to test circuit A (Fig. 4) should be used. An
accuracy of * 5% can be expected in the input impedance
of this circuit since the input impedance of the common
base stage is very reproducibie and also is to some extent
masked by the extzrnal resistor. A return loss of 30dB up
to 100 MHz can be achieved with careful layout and the use
of a physically small, accurate external resistor. The value
of the resistor should be 562 for 755 input impedance and
332 if 50S2 input impedance is required.

The noise figure of this transistor is flat from the
flicker noise knee around 10 Hz to over 150 MHz.

Transresistance Amplifier

The transresistance amplifier will operate correctly
for values of Ry from 20082 to 10 k2. The voltage gain of
the complete amplifier is of course directly proportional to
Ry. See Figs. 12 and 13.

Output Stage

When the internal regulator is bypassed for applying
the supply voltage to pin 14, some control of the quiescent
current is possible. The biasing circuitry has been designed
so that the individual currents track together with the
supply voltage and with each other. This enables a
significant improvement to be made in the output swing
into low impedance loads at the expense of increased
curreht consumption. See Fig. 7. The quiescent current of
the first device also increases, giving an increase in gain in
the common emitter configuration. The quiescent current
in the output stage can be varied by means of an external
resistor. The link between pins 1 and 12 must be removed
and a resistor added between pins 14 and 12. The current is
10mA with 25kQ and is approximately inversely
proportional to the resistor value.



Peaking Capacitor Cp

The frequency response of the amplifier is dominated
by the output emitter follower which begins to roll off at
about 50 MHz. The high frequency peaking capacitor is
used to compensate for this roll-off and also that due to
stray inductance and capacity in the external circuitry. The
values of peaking capacitor used in the test circuits have
been selected for best gain flatness in the test fixture but
are not necessarily typical of the values required in
different layouts since the stray reactances associated with
a plug-in test facility are inevitably higher than in a directly
wired circuit. The typical curves were measured with an
SL1030 directly soldered into a PC board and the values of
the peaking capacitor given will be more typical of the

normal situation.

ABSOLUTE MAXIMUM RATINGS

Vg (Pin 11) +15V
Vs (Pin 14) +10V
Storage temperature —55°C to +150°C
Operating temperature (ambient) —~55°C to +125°C

SL1030C

Layout and Stability

Since gains of 40dB are available up to VHF
frequencies normal high frequency layout precautions are
necessary with respect to grounding and decoupling.
Decoupling capacitors should be low inductance ceramic
types (Erie Weecons are ideal) and to ensure good earth
connections a continuous ground plane should be provided
around and underneath the circuit. Decoupling of pins 5 or
7 is critical and inadequate decoupling of pin 14 can cause
instability. Since no overall feedback is used, the amplifier
is very tolerant of load reactance and no instability has
been observed even with pure capacitive loads. A certain
amount of care is needed when using the internal regulator.
If the decoupling on pin 11 is effective above 200 MHz,
then instability can occur within the regulator. This can be
completely stopped by inserting an inductance of a few
hundred nanohenries between the decoupling capacitor and
pin 11 as shown on the test circuits.
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SL1202C SL1203C

@ PLESSEY

SEMICONDUCTORS

SL1202C SL1203C

LOW NOISE PREAMPLIFIERS

The SL1202C and, SL1203C are monolithic silicon
integrated circuits designed primarily for use as a low noise
preamplifiers in infra-red systems. Their exceptional noise
performance and high gain make these amplifiers suitable eut
for use in systems requiring low noise amplification from a
source in the range 30Q to 120L. The circuit can be
divided into two sections. A single-ended IN/single-ended
OUT low noise preamplifier and a single-ended IN, balanced
OUT post amplifier. The preamplifier alone is available in
an 8lead TO5 encapsulation as the SL1202C and the
preamplifier plus post amplifier in a 16-lead DIL, as the
SL1203C. The input transistor has a base resistance of less
than 20%2, enabling very good noise performance to be
achieved from low impedance sources. The balanced output
stage has adjustable quiescent current which gives the user
the facility of minimising power consumption within the
limit imposed by driving the required output voltage into Cm8
the specified load impedance. This load impedance can be
as low as 5082. The gain of the preamplifier can be set in
the range 35 to 57 dB by an external resistor.

Fig. 1 Block diagram of SL1202C

FEATURES
PRE-AMP  MAIN AMP " our ot out out 1
OUTPUT INPUT cc c1 i3 c2 €2 TARL SET
i 67 dB (Set .by external e B e Y e B e - - :
B Gain: 35 to .
components) L [
B Bandwidth: 3.6 MHz
B Input Impedance: 2kQ
B Equivalent Input Noise: (Rs = 502) 0.9 )
nV/v/Hz
B Low I/F Noise CURRENT
B Balanced Output Stage — MIRROR
M Low Power Consumption m e e s e |J_TT_1
BASE INPUT EMI"EN REMI"EF GA\NSE'I FRE AMP  MAIN-AMP CURRENV CURRENV
OR R EARTH EARTH MIRROR  MIRROR
DECOUPLE DEC%':'PLE DECDUPLE out IN
ABSOLUTE MAXIMUM RATINGS
Vee +10V DG16
Operating temperature —55°C to +125°C
Storage temperature —B5°C to +150°C Fig. 2 Block diagram of SL1203C
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SLIZUSC

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Vce = +6V
Source resistance = 5082
Tamp = 25°C
Load impedance (i) SL1202 = 1M (ii) SL1203 = 1002 balanced
Value
Characteristic Type Units Conditions
Min. Typ. Max.
Upper cut-off frequency (—3dB) Both 2.5 3.6 MHz
Input impedance Both 2.0 kQ
Qutput impedance SL1202 80 Q
SL1203 | See operating note 1
Voltage gain SL1202 | 52 57 62 dB Rget =0
SL1202 35 dB  |Rger = 6kQ
SL1203 | 62 67 72 dB  |Rger =0
SL1203 37 dB  |Rger = 20kQ2
Output voltage SL1202 | 2.5 3.5 Vp-p |Rset=0
SL1202 1.0 Vp-p |Rge =6k
SL1203 | 04 0.7 Vp-p | Rset =0, see operating note 1
SL1203 0.6 Vp-p | Rget = 20kS2 see operating note 1
Equivalent input noise voltage Both 0.8 1.2 nV/A/Hz | Rg = 5082
Supply current SL1202 3 5 mA
SL1203 20 30 mA See operating note 1
, OUTPUT
INPUT oﬂ[}——1 0 Ve
ﬁ /————O ouTPUT
= 13 iz 1 109
06 SL1202C 20— V¢
SL1203C
Ty
inpuT 0——]

0 GND

Fig. 3 SL1202C test circuit
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Fig. 4 SL1203C test circuit




SL1202C SL1203C

TYPICAL ELECTRICAL CHARACTERISTICS (Figs. 5,6 & 7)
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3
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Fig. 5 Frequency response Fig. 6 Equivalent input noise v. source impedance
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o g8 MAX VouTt X
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SL1202C ONLY \ 8
SL1203C (SEE OPERATING 20
‘ ! NOTE 1) <]
! s
604 70 5
&
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N x
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GAIN dB
z -— S Ho
3 N
© o l SL1202C 8
0150 [ sL1203C |
| l ‘ N
30d w0 |
100 300 T 3k 10k
RggT Ohms

Fig. 7 Max. output voltage and gain v. Rsep

OPERATING NOTES

1. The Output Amplifier (SL1203C)

This consists of two cascaded differential stages, and is
primarily intended for driving a balanced 10082 load
(Pins 11 and 13). The tail current of the output stage may
be increased from its preset value of 1 mA by connecting a
resistor between Pins 9 and 14. The maximum output swing
is determined by the value of the output stage tail current,
up to a 1.0 volt peak-to-peak differential maximum. This
resistor should be not less than 50082 to avoid exceeding
the current ratings of the transistors.

The output swing available, and the external resistor
between Pins 9 and 14 are related by the expression:

=Vgg — 0.75

R.10
0FR +0.75

for R =1k2,Vgs = 6.0 volts

5.25
Vawing =174~ 800mY

where V is in volts

5szing
Risin kQ

e.g.

for R =0, Vgg = 6.0 volts
526

Vswing =55 10.75  100MV

Asymmetric limiting, caused by differential output
offsets, may reduce the usable swing below the theoretical

maximum. Offset may be trimmed out vy means of a
resistor between Pin 16 and ground (or Vgg). The
specifications for output swing of the SL1203C apply to
untrimmed units.

Varying Rget reduces the output swing capability of the
SL1202C as shown in the typical electrical characteristics.
The output swing of the SL1203C is unaffected by Rge¢ for
values less than 20 k§2. Hence a gain reduction of 30 dB can
be obtained without degrading the output swing capability.

2. Input Stage

The input is uncommitted and may be arranged as
common base or common emitter. Common emitter gives
the highest input impedance, and thus the lowest value of
input coupling capacitor for a given LF response. This is the
configuration described in this data sheet. However, the
common base configuration can also have certain
advantages, for example a CMT detector can be directly
coupled into the amplifier — the quiescent current of the
first stage then provides detector bias.

3. Current Mirror

Included in the SL1203C is an NPN current mirror with
2:1 scaling (Pins 7 and 8); a bias supply for CMT infra-red
detectors. The mirror is tied to the output amplifier ground
rail, and thus can only be used when the output amplifier is
powered.
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Fig. 8 Circuit diagram of SL1202C/SL1203C. (Pin numbers are
shown thus: (4)-SL1202C, 4-SL1203C.)




© PLESSEY

SEMICONDUCTORS

SL1205C

SL1205C

LOW NOISE PREAMPLIFIER

The SL1205 is a monolithic integrated circuit de-
signed specifically for use in infra-red systems as a
low-noise preamplifier interfacing with a CMT de-
tector.

To reduce physical size, the SL1205 is encapsulated
in a TO-71 package; in addition, this design minimises
the number and size of external capacitors required.

The 6.5MHz-wide bandwidth enables fully TV-
compatible video response to be obtained. In such
systems it is envisaged that the sweep-out mode of
detector operation will be used.

Applications in other systems are not precluded:
the amplifier has an input impedance of 2kQ, an
output impedance of about 50Q and an optimum
noise performance from low impedance sources
(~100 Q). Power consumption is very low: 10mW
at Vec = 5.0 volts, and only a single positive power
supply is required.

FEATURES

B Gain 49-59dB

B Bandwidth 6.5MHz

B Equivalent Input Noise Voltage 0.8nVA/Hz
B Low IF Noise

B Small Encapsulation (TO-71)

B Minimum External Components

B Low Power Consumption

QUICK REFERENCE DATA

8 Supply Voltage 5to 9V

B Supply Current 1.8mA Typ.

M Upper Cut-Off Frequency 5 MHz Min.

OPERATING NOTES

Noise Performance

The noise performance of the SL1205 is optimum
for source impedances in the range 20 to 150Q.
The quiescent current of the input transistor is approxi-
mately 0.5mA and its base resistance is 20Q. The
operating current has been chosen to give a high
input impedance, hence reducing the value of input
coupling capacitor required without a large degrada-
tion in noise performance. Flicker noise is not normally
a problem, the knee frequency being below 100Hz.

DECOUPLE & 3 OUTPUT

INPUT § O ]2 vee

1 GAIN SET

CM6

Fig. 1 Pin connections (viewed from the top)

2
O Vee

3
——oorP

DECOUPLE

1
GAIN SET

Fig. 2 Circuit diagram

Output Voltage

The maximum output voltage before clipping is
guaranteed at 1.5\ min. at Vcc = 5 volts into a 10jkQ.
in parallel with 5 »F load. Larger output voltages can
be obtained by increasing the supply voltage. Driving
low impedance or capaciive loads is eased by
increasing the quiescent current of the output emitter
follower, achieved by connecting an external resistor
between -pin 3 and earth. The resistor should be
greater than 200Q to avoid exceeding the ratings of
the output transistor.
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated )
Vce = 5.0V
Tamb = +25°C
Source Resistance = 50 Q
Load Impedance = 10k Q in parallel with 5pF

Characteristic Value Units Conditions
Min. Typ. Max.
Voltage gain 56 59 62 dB Rset = =
48 Rset =0
Equivalent Input Noise
Voltage 0.8 1.2 nV/VHz | Ret=
0.8 nV/VHz | Reex=0
Output voltage 1.5 2.0 V p-p
Supply current 1.8 3.0 mA
Qutput resistance 50 Q
Input resistance 2 kQ
Input capacitance 15 pF
Upper cut-off frequency 5 6.5 MHz Vout = 10mV p-p
6.2 MHz Vout = 1.5V p-p

ABSOLUTE MAXIMUM RATINGS

Vee (pin 2 wrtground)  “10.0V
Storage Temperature —55°Cto +150°C
Operating Temperature —55°C to +125°C

6
+—OQUTPUT
Wour!
5 Wi
GAIN= YOUT 4 201 /
ViN

50

©

Vout(Vpp!

j L ' 5 6 7 8 9
Fig.3 Test circuit Vec (V)

Fig.4 Output voltage v. supply voltage
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EQUIVALENT INPUT NOISE VOLTAGE (nV// Hz)

3

dLicvvv

1
| DECOUPLING
(PING)

APACITOR

@ro0
1

= 100nF

g )/
z
i Y A \
LA
55)
B |
IJ;
! | R—
10 30 100 0 Tk 100k 300k 1 K 10M
FREQUENCY (Hz)
Fig.5 Gain v. frequency
TYPICAL APPLICATIONS
A
/_—0 OUTPUT
/ 16y
/ inpUT 06— 05 §L1205 204———0 Vcc
3
g 33
5 % T~
/ GND
y
Fig.8 Gain 60 dB (fixed), frequency response 5Hz to 6.5MHz
‘" 000
01 Al 100 1
RSET (ka) o Vee
BIAS
Fig.6 Gain v. Rset s
Yam QUTPUT
25 /;; 1 ||
{} 05 $L1205 20
800n
rgta
20 / NEIRE
3
oerectoR |~ Rset
—O GND
15
o g Fig.9 Gain 50 to 60 dB (set by R set),
frequency response 100Hz to 6.5MHz, CMT detector.
05
0
10 20 «0 60 80 100 02k 04k 06k 08k Tk

SOURCE RESISTANCE (a)

Fig.7 Noise characteristic
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@ PLESSEY

SEMICONDUCTORS

SL1496C SL1596C

TELECOMMUNICATIONS

CIRCUITS

SL1496C SL1596C

DOUBLE-BALANCED MODULATOR/DEMODULATOR

The SL1596C and SL1496IC" are versatile monolithic
integrated circuit  double balanced modulators/
demodulators, designed for use where the output voltage is
the product of the signal input voltage and the switching
carrier voltage. The SL1596 has an operating temperature
range of —55°C to +125°C, whilst that of the SL14Y6 is
0°C to +70°C.

FEATURES

B Carrier Suppression 65dB Typ.
@ 500 kHz
50dB Typ.
@ 10 MHz

B Common Mode Rejection 856dB Typ.

B Gain and Signal Handling Both Adjustable
B Balanced Inputs and Outputs

APPLICATIONS

DSB, DSBSC, AM Modulation
Synchronous Detection

FM Detection

Phase Detection

Telephone FDM Systems

ORDERING CODES

SL1496C — CM, SL1496C — DG, SL1496C — DP
SL1596C — CM, SL1596C — DG

ABSOLUTE MAXIMUM RATINGS
(Pin number reference to CM package)

Applied voltage * 30V
Differential input signal (V7—Vg) +56V

Differential input signal (Va—V1) + (5+1s5Re)V
Bias current (Is) 10mA
Operating -temperature range

SL1496 0°Cto +70°C

SL1596 —55°Cto +125°C

* Voltage between pins 6-7, 8-1

GAIN ADJUST

cM10

DG16 DP16

CM Package
Storage temperature range
Junction temperature
Package dissipation (25 °C)

DG Package
Storage temperature range
Junction temperature
Package dissipation (25 °C)

DP Package
Storage temperature range
Junction temperature
Package dissipation (25 °C)

—55°C to +175°C
+175°C
680mwW

—55°Cto +175°C
+175°C
600mWwW

—55°Cto +125°C
+125°C
500mwW
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»LI4YOC SL1596C
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated): —
V' =+12V DC, V™= -8V DC, Is = 1.0mADC, R =3.9kf, R, = 1.0k Ta =+25°C
All input and output characteristics single-ended, unless otherwise stated.

SL1596 SL1496
Characteristic* Min Typ Max Min | Typ Max Units
Carrier Feedthrough uVirms)
V¢ =60 mV({rms) sinewave and fc =1.0kHz — 40 — — 40 -
offset adjusted to zero fc = 10 MHz - 140 - - 140 -
V¢ = 300 mVp-p square wave mV(rms)
offset adjusted to zero fc = 1.0 kHz - 0.04 0.2 - 0.04 0.4
offset not adjusted fc =1.0 kHz - 20 100 20 200
Carrier Suppression dB
fo = 10 kHz, 300 mV(rms)
fc = 500 kHz, 60 mV(rms) sinewave 50 65 - 40 65 -
fc = 10 MHz, 60 mV(rms) sinewave - 50 - 50 -
Signal Gain 25 | 35 - 25 | 35 -~ VIV
Vg =100 mV(rms), f= 1.0 kHz; [Vc|= 0.5V DC
Single-Ended Input Impedance, Signal Port, f = 5.0 MHz
Parallel Input Resistance - 200 - 200 - k2
Parallel Input Capacitance - 2.0 - 2.0 - pF
Single-Ended Output Impedance, f = 10 MHz
Parallel Output Resistance - 40 - 40 - kQ
Parallel Output Capacitance -- 5.0 - — 5.0 - pF
Input Bias Current
Iy + 14, I, +1g - 12 25 - 12 30 uA
2 2
Input Offset Current
(h=1a) (1) ~ | 07 | 50 -~ | o7 | 70 uA
Average Temperature Coefficient of Input Offset Current — 2.0 - — 2.0 - nA/fC
(Ta = —55°C to +125°C)
Output Offset Current — 14 50 - 14 80 uA
(1s —1s)
Average Temperature Coefficient of Output Offset Current - 90 - - 90 - nA/°C
(Ta = —55°C to +125°C)
Common-Mode Input Swing, Signal Port, fg = 1.0 kHz — 5.0 - - 5.0 - Vp-p
Common-Mode Gain, Signal Port, fg = 1.0 kHz, — -85 — — —85 - dB
|Vel=05VDC .
Common-Mode Quiescent Output Voltage (Pin 6 or Pin 9) - 8.0 — - 8.0 - vDC
Differential Output Voltage Swing Capability — 8.0 - — 8.0 - Vp-p
Power Supply Current mA DC
e + 1o - 2.0 3.0 - 20 4.0
o - | 30 4.0 - 30 | 50
DC Power Dissipation - 33 — — 33 - mwW

*Pin numbers are given for TO-5 package.
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Fig. 2 Circuit diagram

Fig. 3 Typical modulator circuit
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@ PLESSEY

SEMICONDUCTORS

SL1521SERIES

LIMITING RF AMPLIFIERS

SL1521,A,B&C

WIDEBAND AMPLIFIERS

The SL1521A, B and C are wide band amplifiers
intended for use in successive detection logarithmic IF
strips operating at centre frequencies of up to 200MHz.
It is a plug in replacement for the SL521 series of RF
amplifiers. The mid-band voltage gain of the SL1 521 is
typically 12dB. The SL1521 A, B and C differ mainly
in the tolerance of voltage gain.

APPLICATIONS

B Radar IF Strips
B \Wideband Amplification

ABSOLUTE MAXIMUM RATINGS

(Non-simultaneous)

—55°C to +175°C

Storage temperature range
—55°C to +125°C

Operating temperature range

Chip operating temperature +175°C
Chip-to-ambient thermal resistance 300°C/W
Chip-to-case thermal resistance 95°C/W

Maximum instantaneous voltage at
video output +12V

Supply voltage +9V

VOLTAGE GAIN (dB)

1 5 10 50 100 200 300 500

FREQUENCY (MHz)

Fig. 3 Voltage gain v. frequency

OUTPUT
EARTH
I

BIAS
—— +VE SUPPLY

N RF OUTPUT

7/
INPUT EARTH

VIDEO
OUTPUT

CM8 (8 — lead TO — 5 5.84mm PCD with stand —off)

Fig. 1 Pin connections

150 .
o>
=

1000p
100 -]-

20p

3 re

5
GROUND

& VIDEO
:_L—Q out

out

—
1" 8
500p. L GROUND

Fig. 2 Circuit diagram

3
12
LT —
/ —

- 0MH
T 2
= 120MHz
z 08 160MHz
E
3
o
u 06
T
g
& o4

02 M

0 1 2 3 L 5 6 7 8 9 10

INPUT SIGNAL (Vrms)

Fig. 4 Rectified output current v. input signal
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ELECTRICAL CHARACTERISTICS

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

Supply voltage =+5.2V

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 12.8 dB | 3mVrms input
SL1521 C 10.8 13.1 dB | 50 ohms source
Voltage gain, f = 160MHz SL1521 A 1.2 12.8 dB | 4pF load + 500 Q
SL1521 B 11.0 13.0 dB
SL15621 C 10.6 134 dB
Upper cut-off frequency SL1521 A 315 350 MHz
SL1521 B 315 350 MHz | 50 ohms source
SL1521 C 300 350 MHz
Lower cut-off frequency All types 6 10 MHz [ 50 ohms 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 | 4pF load, no RL
Variation of gain with supply voltage All types 1.0 dB/Vv
Variation of maximum rectified All types 30 %/V
output current with supply voltage
Maximum input signal before overload All types 1.5 V rms | 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

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

[ —
—] ’L,_ OMHz
0
///L_, — T20MHz
08 —|

160MHz

°

‘ INPUT 05V RMS

°

RECTIFIED OUTPUT (mA)

|
|

1

-60 40  -20 0 20 40 60 80 100
AMBIENT TEMPERATURE  (°C)

120

Fig. 5 Maximum rectified output current v. temperature
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SL1521C

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 o | |
used. The choice of network is also controlled by the :.::2— ——
need to avoid distorting the logarithmic faw ; the net- T2 +125°C —
work must give unity voltage transfer at resonance. A 2
suitable network is shown in Fig. 9. The value of C1
must be chosen so that at resonance its admittance e
egua!ts the total loss conductance across the tuned FREQUENCY (MHz)
circuit.

A simple capacitor may not be suitable for decoup- Fig. 7 Input admi with open-circuit output
ling 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. CDNNDE((::'\ON

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)

+52v

SUPPLY
/I DECOUPLING

Number of stages y : _L outPuT

DECOUPLING
6 ormore| 5 4 3 /I

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

Fig. 8 Direct coupled amplifiers

c1
TO (n+1)th STAGE
FROM nth
STAGE ii— (BIAS AND INPUT
PINS LINKED)
.
T DC BLOCKING
=T CAPACITOR

Fig. 9 Suitable interstage tuned circuit
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© PLESSEY
SEMICONDUCTORS

SL1610C, SL16TIC & SL1612C

RF/IF AMPLIFIERS

SL1610C SL1611C SL1612C

SL1600 SERIES

COMMUNICATIONS CIRCUITS

The SL1610C and SL1611C are low noise, low

distortion, RF voltage amplifiers with integral supply line

decoupling and AGC facilities. The SL1610C has a voltage q
gain of 10 and a bandwidth of 140MHz, while the SL1611C v+
has a voltage gain of 20 and a bandwidth of 100MHz. Both outeur(]
circuits have a 50dB AGC range with maximum signal e eart(]

8] o/P EARTH

7[]Acc

s[]Bias
s{]iNPuT

handling of 250mV rms. As they are voltage amplifiers they

DP8

have high input impedance and low output impedance.

The SL1612C is a low noise, low distortion, IF voltage
amplifier similar to the SL1610C and SL1611C but having
a voltage gain of 50, a bandwidth of 15MHz and only
20mW power consumption. It has a 70dB AGC range with
maximum signal handling of 250mV rms.

APPLICATIONS

FEATURES

Low Noise

Low Distortion
B |F Amplifiers 1V rms Qutput
B RF Amplifiers

B AGC-Controlled Amplifiers

Wide AGC Range
On-Chip Decoupling

Fig. 1 Pin connections (top view)

SuPPLY

]
310000

3

INPUT S

70

4 500
EARTH 1

3 ourpur

7 aGe

EARTH 2

Fig. 2 Circuit diagram of SL1610C and SL1611C
(Component values for SL1611C are shown in brackets)

T 50

weut s v—j
=

BIAS §
57
100 00 [ ]100

2 supeLy

3 ourpur

7 AGe

8 EARTH 2

Fig. 3 Circuit diagram of SL1612C
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage = 6V
Temperature = +25°C (unless otherwise stated)
Pins 5 and 6 strapped together
AGC not applied unless specified.

Characteristic Circuit Typical Value Units Test conditions

Voltage gain (see notel) SL1610C 20 dB 30MHz Source = 2502
SL1611C 26 dB 30MHz Load R = 50092
SL1612C 34 dB 1.75MHz) (Load C < 5pF

Cut-off frequency SL1610C 120 MHz t Source = 250

(—3dB) E 3SL1611C 80 MHz gLoad R = 50082

{See Fig. 9 and notel) } SL1612C 12 MHz S Load C < bpF

Noise Figure SL1610C 4 dB Source = 30012, f = 30MHz
SL1611C 4 dB Source = 300L2, f = 30MHz
SL1612C 3 dB Source = 8002, f = 1.76MHz

Max. input signal SL1610C 100 mVrms Load 15082, f = 10MHz

{1% cross modulation)E 33[.161 ic 50 mVrms Load 15052, f = 10MHz

No AGC applied SL1612C 20 mVrms Load 1.2k§2, f = 1.75MHz

Max. input signal SL1610C 250 mVrms f=10MHz

{1% cross modulation)g %SL161 1C 250 mVrms f=10MHz

Full AGC applied SL1612C 250 mVrms =1.75MHz

AGC range SL1610C 50 dB

(See Fig 10) } ;SL1611C 50 dB
SL1612C 70 dB

AGC current SL1610C 0.15 mA
SL1611C 0.15 mA AGC Voltage = 5.1V
SL1612C 0.15 mA

Quiescent current SL1610C 15 mA

consumpticn SL1611C 15 mA EOutput open circuit
SL1612C 33 mA

NOTE

1. Gain and frequency response of these circuits are relatively independent of supply voltage within the range 6 to 9V

OPERATING NOTES

The SL1610C, SL1611C and SL1612C are normally
used with pins 5 and 6 strapped. A slight improvement in
noise figure, and an increase in the input impedance,may be
obtained by feeding the device from a coil or tuned circuit,
bias from pin 6 being decoupled and applied to one end of
the coil and the signal being taken either from the other
end or from a tap.

The characteristics of these units have been expressed in
G parameters which are defined as shown in Fig. 4.

These parameters correspond to the normal operation of
a voltage amplifier which is usually operating into a load
much higher than its output impedance and from a source
much lower than its input impedance. Hence the input
admittance (G, ;) and voltage gain (G, ;) are measured with
open circuit output, and the output impedance (G, ;) with
short circuit input. The parasitic feedback parameter is the
current transfer (G;,) i.e. the current) which flows in a
short circuit across the input for a given current flowing in
the output circuit.

Since the effects of G;, are small for reasonable values
of load and source impedance, the approximate equivalent
circuit given in Fig. 5 may be used.

1= ViGn+igGyg

V2= Y1813 622

SOURCE AMPLIFIER

Fig. 4 Definition of G parameters
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Hence the typical effects of applying finite load and
source impedances, real or complex, may be evaluated by
the use of the graphs showing the values of the major
ﬁarameters versus frequency. At lower frequencies the
limitation on Z; is dependent upon output signal; for
maximum output Z|_ = 10082.

Stability

Both the input admittance G;; and the output
impedance G,, have negative real parts at certain
frequencies. The equivalent circuits of input and output are
shown in Fig. 6 and the values of Rj,, Royt, Cin and Loyt
may be determined for any particular frequency from the
graphs Fig. 7 and 8. It will be seen that, for the SL1610C
and the SL1611C R;, is negative between 30 and 100MHz,
and Rgy¢ is negative over the whole operating frequency
range. For the SL1612C, R;, is not negative and Ry is
negative only below 700KHz.

Fig. 6 Input and output equivalent circuits

11| [
7 I 1
CONDUCTANCE e SL1610C
SUSCEPTANCE === '
6 14
s L1611C
“
s
2
£ ¢
<] / Lisi0
g7 AT
'g SL1612C | /| SLI6IIC ’
R —— 2L
—= Praetag 5L1612C
0 i
-
-1
01 0 10 00

FREQUENCY (MHz)
Fig. 7 Input admittance with O/C output (Gy 1)

It is evident that if an inductive element having
inductance L1 and parallel resistance R1 is connected
across the input, oscillation will occur if Rj, is negative at
the resonant frequency of Cj, and L1, and R1 is higher
than Rj,.

Similarly, if a capacitor C1 in series with a resistance R2
is connected across the output oscillation will occur if, at
the resonant frequency of Lyt and C1, Ry ¢ has a negative
resistance greater than the positive resistance R2. Where the
input may be inductive, therefore, it may be shunted by a
resistor and where the load may be capacitive 4752 should
be placed in series with the output.

SL1610C SL1611C SL1612C

These devices may be used with supplies up to +8V with
increased dissipation.

The AGC characteristics shown in Fig. 8 vary somewhat
with temperature: a preset potentiometer should not,
therefore, be used to set the gain of either of these circuits
if accurate gain is required.
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ABSOLUTE MAXIMUM RATINGS

Storage temperature range —30°Cto + 85°C
Supply voltage +10V.
Operating temperature -30°C to +70°C
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SL1613C

@ PLESSEY SL1600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL1613C

LIMITING AMPUFER/DETECTOR

The SL1613C is a low noise limiting amplifier intended
for use as an RF clipper, a limiting stage in IF amplifiers, or . T
an RF Compressor in SSB transmitters. It contains a o eartu{ly s[Jore eartH
detector which may be used to detect AM but is v+(]2 7[Jeias
particularly intended for use as an AGC detector. The RF ourpuT[]3 & [Jeur
amplifier, which has a gain of 12dB when not limiting, has ot ourpur [« s{)1/p eaRTH
upper and lower 3dB points of 150MHz and 5MHz
respectively. It limits when its input exceeds 120mV rms. DP3
The detected output during limiting is TmA. Fig. 1 Pin connections (top view)
FEATURES
3= B Wide Bandwidth
w0 l B Low Noise
o R 5000 B Highly Symmetrical Limiting
1| m[ji“‘ o Mo i T B | arge Signal Handling Capability
§ T L —_ 1 o 3
TR1 _T“/l7 470 J —0
100
70 E {ore | o APPLICATIONS
350p 330 390
3 T D o B RF Clippers
L B AGC Systems
B AM Detectors
Fig. 2 Circuit diagram SL1613C B RF Compression in SSB Transmitters
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):
Supply +6V
Temperature +25°C
Pins 6 & 7 strapped together
Value
Characteristic Units Conditions
Min. Typ. Max.
Voltage gain 10 12 14 dB 30MHz
Upper 3dB frequency 150 MHz
Lower 3dB frequency 5 MHz
Noise figure 4.5 dB 60MHz 500¢2 source
Supply current 15 20 mA No signal
Limited RF o/p 1.25 Vpp | 0.5V input, 30MHz
Detector current 0.8 1 1.3 mA 0.5V input, 30MHz
Maximum input before overload 1.75 Vrms | 30MHz
Input impedance 5k 6pF 60MHz Open circuit output
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OPERATING NOTES

The SL1613C, like the SL1610/11/12, is normally used
with . the input and bias pins connected directly together
and the input applied through a capacitor. However, and
again like the SL1610/11/12, the bias may be decoupled
and connected to the ‘cold’ end of a coil or tuned circuit,
the input pin being connected to its ‘hot’ end or to a tap.

The supply rail is decoupled internally at RF but as the
gain is dependent on supply voltage there should be no
appreciable LF ripple on the supply. Two separate earth
connections are made in order to minimise the effects of
common earth-lead inductance — such common earth-lead
inductance can cause instability and care should be taken
not to introduce it externally.

The RF output is capable of driving a load of 1k in
parallel with 10pF. If a capacitive load of more than 10pF

160

is envisaged a resistor should be connected between the
output pin and the load. Normally 5082 is sufficient. The
output should be isolated at DC by a capacitor.

The detected output consists of a current out of pin 4,
which is an NPN transistor collector. This pin must always
be more than 3 volts more positive than earth, even if the
detected output is not required (in which case it is best to
strap pins 2 and 4).

ABSOLUTE MAXIMUM RATINGS

Storage temperature —~30°C to +85°C
Operating temperature —30°C to +70°C
Supply voltage (pins 2 or 4) +9V



@ PLESSEY

SEMICONDUCTORS

COMMUNICATIONS CIRCUITS

SL1620C SL1621C

SL1600 SERIES

SL1620C & SL1621C

AGC GENERATORS

The SL1621C is an AGC generator designed specifically
for use in SSB receivers in conjunction with the SL1610C,
SL1611C and SL1612C 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 SL1610C and
one SL1612C amplifier and a suitable detector, the
SL1621C will maintain the output within a 4dB range for a
110dB range of receiver input signal.

The SL1620C VOGAD (Voice Operated Gain Adjusting
Device) is an AGC generator designed to work in
conjunction with the SL1630C audio amplifier (particularly
when the latter is used as a microphone amplifier) to
maintain the amplifier output betv.zen 70mV and 87mV
rms for a 35dB range of input. A one second ‘hold’ period
is provided which prevents any increase of background
noise during pauses in speech.

APPLICATIONS

B Speech-Derived AGC Systems

wput 13 [l

outpur []2 N - k! s’

=
100, [504 [100
N o——o W (100
v[]e 5

DP8

Fig. 1 Pin connections (top view)

FEATURES

B Wide Dynamic Range

B Speech Pause Memory

B Fast Attack/Adaptive Decay
B Only 4 External Components

ABSOLUTE MAXIMUM RATINGS

Storage temperature

Supply voltage -9V

Operating temperature

—30°C to +85° C

—30°C to +70°C

INPUT 1 03—
150
(135K

L c3
T 1004

Lt
ES

3

Lc2
T 1004

Fig. 2 Circuit diagram of SL1620C and SL1621C (component values for SL 1620C are shown in brackets)
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SL1620C SL1621C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Supply voltage = 6V
Temperature = +25°C
Input signal frequency = 1kHz

Characteristic Circuit | Typical Value Units Test conditions
‘Input for 0.65V DC output SL1620C 70 mVrms | See Fig. 6 Measurement
Input for 1.5V DC output SL1620C 87 mVrms | See Fig. 6
Input for 2.2V DC output sL1621C 7.0 mVrms | See Fig. 7 jc(:;’a“y
Input for 4.6V DC output SL1621C 11.0 mVrms | See Fig. 7
*Fast rise time, t; Both 20 ms 0-50% full output
*Fast decay time, t, Both 200 ms 100%—36% voltage C, =50uF
on C,
*Slow rise time, t3 Both 200 ms Time to output
transition point

Input 3 dB point Both 10 kHz C, = 100uF
Maximum fade rate SL1620C 0.22 V/s

SL1621C 0.45 Vis
*Hold collapse time, t4 Both 200 ms Full-zero output
*Hold time, ts Both 1.0 s C3 = 100uF
AC ripple on output Both 12 mVp-p 1kHz. Output open circuit
Maximum output voltage SL1620C 2 \

SL1621C 5 \Y
Quiescent current consumption Both 3 mA
Surge current Both 30 mA
Input resistance SL1620C 14 kQ

SL1621C 500 Q
Output current SL1620C 1.7 mA @ + 2V output

SL1621C 25 mA @ + 5.1V output

*See Fig. 3
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DESCRIPTION

The operation of the SL1621C is described with
reference to the circuit diagram, Fig. 2 and Fig. 3 which
illustrates the dynamic response of a receiver controlled by
the SL1621C.

The SL1621C consists of an input AF amplifier
TR1-TR4 (3dB point: 10KHz) coupled to a DC output
amplifier, TR16-TR19, by means of a voltage back-off
circuit, TR5 and two detectors, TR14 and TR15, having
short and long rise and fall time constants respectively.

The detected audio signal at the input will rapidly
establish an AGC level, via TR14, in time t; (see Fig. 3).
Meanwhile the long time constant detector output will rise
and after t3 will control the output because this detector is
the more sensitive.

If signals exist at the SL1621C input which are greater
than approximately 4mV rms they will actuate the trigger
circuit TR6-TR8 whose output pulses will provide a
discharge current for C2 via TR10, TR13.

By this means the voltage on C2 can decay at a
maximum rate, which corresponds to a rise in receiver gain
of 20 dB/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 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
t, after the disappearance of the signal.

The trigger pulses also charge C3 via TR9, so holding off
TR12 via TR11. When the trigger pulses cease, C3
discharges and after ts turns on TR12. Capacitor C2 is
discharged rapidly (in time t4) via TR12 and so full receiver
gain is restored. The hold time, ts is approximately one
second with C3 = 100uF. If signals reappear during ts, then
C3 will re-charge-and normal operation will continue. The
C3 re-charge 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.

SL1620C SL1621C

OPERATING NOTES

The various time constants quoted are for C1 = 50uF
and C2 = C3 = 100uF. These time constants may be altered
by varying the appropriate capacitors.

An input coupling capacitor is required. This should
normally be 0.33uF for an SL1621C and about 1uF for an
SL1620C.

Fig. 4 shows how the SL1621C may be connected into a
typical SSB receiver.

Fig. 5 shows how the SL1620C is used to control the
gain of the SL1630C audio amplifier. The operation of the
SL1620C is exactly the same as that of the SL1621C and
the diagram showing the dynamic response of the closed
loop system, Fig.3, is equally applicable to the
SL1630C/SL1620C combination. Again, the time constants
may be altered by varying the capacitor values.

The supply must either have a source resistance of less
than 2% at 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. The devices may be used with a supply of
up to +9V.

In a receiver for both AM and SSB using an SL623C
detector/carrier AGC generator, the AGC outputs of the
SL1621C and SL623C may be connected together provided
that no audio reaches the SL1621C input while the SL623C
is controlling the system

SHORT TIME CONST
OETECTOR OUTPUT (C1)
LONG TIME CONSTANT

DETECTOR OUTPUT (C2)

THE LARGER OUTPUT
. CONTROLS THE SYSTEm

Fig. 3 Dynamic response

SL1610 SL1612

RF
INPUT

SL1630
AF
OUTPUT

PRODUCT
DETECTOR

‘s’ METER
CIRCUIT

5u

Fig. 4 SL1621C used to control an SSB receiver
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Fig. 5 SL1620C used to control an SL1630C audio amplifier
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Fig. 6 Transfer characteristic of SL1620C Fig. 7 Transfer characteristic of SL1621C
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SEMICONDUCTORS

SLibLsC

SL1600 SERIES

COMMUNICATIONS CIRCUITS

SL1623C

AM DETECTOR, AGC AMPLIFIER & SSB DEMODULATOR

The SL1623C is a silicon integrated circuit combining
the functions of low level, low distortion AM detector and
AGC generator with SSB demodulator. It is designed
specially for use in SSB/AM receivers in conjunction with
SL1610C, SL1611C and SL1612C RF and IF amplifiers. 1t
is complementary to the SL1621C 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 foilow the
most rapidly fading signals. When used in a receiver
comprising one SL1610C and one SL1612C amplifier, the
SL1623C will maintain the output within a 5 dB range for a
90 dB range of receiver input signal.

The AM detector, which will work with a carrier level
down to 100 mV, contributes negligible distortion up to
90% modulation. The SSB demodulator is of single
balanced form. The SL1623C is designed to operate at
intermediate frequencies up to 30MHz. In addition it
functions at frequencies up to 120MHz with some
degradation in detection efficiencies. The encapsulation is a
14 lead DIL package and the device is designed to operate
from a 6 volt supply, over a temperature range of-30°C
to +70°C.

AM AGC THRESHOLD SET[]1 uf]AM AUDIO OUTPUT
PHASE CORRECTION[] 2 spov
AGC OUTPUT[]3
AM AGC THRESHOLD SET[}4
10f]SS8 AUDIO OUTPUT
9{] +6V SUPPLY
8[JREFERENCE SIGNALINPUT

DP14

Fig. 1 Pin connection

ABSOLUTE MAXIMUM RATINGS

—30°C to +85°C
0°C to +80°C
—0.5V to +12V

Storage temperature
Ambient operating temperature
Supply voltage

ELECTRICAL CHARACTERISTICS @ SUPPLY = +6V, Tamb = +250C

Value
Characteristic Units Test Conditions
Min. Typ. Max.

SSB Audio Output 30 mV rms | Signal Input 20mV rms @ 1.748
MHz. Ref. Signal Input 100mV rms
@ 1.750 MHz

AM Audio Output 55 mV rms | Signal Input 125mV rms @ 1.75
MHz. Modulated to 80% @ 1kHz.

AGC Range (change in input 5 dB Initial signal input 125mV rms at

level to increase AGC output 1.75 MHz. Mod. to 80% at 1 kHz.

voltage from 2.0V to 4.6V) Output Set with 10kQ pot
between pins 1&4 to 2.0V.

Quiescent Current 9 mA | Output open circuit.

Consumption

Max. operating frequency 30 MHz
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Fig. 2 Block Diagram Fig. 3 Typical circuit using the SL 1623C as signal detector and AGC
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SL1600 SERIES

COMMUNICATIONS CIRCUITS

SL1625C

AM DETECTOR & AGC AMPLIFIER

The SL1625 is a silicon integrated circuit combining
the functions of low level, low distortion AM detector and
AGC generator. It is designed specially for use in SSB/AM
receivers in conjunction with SL1610C, SL1611C and
SL1612C RF and |F amplifiers.

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 foliow the
most rapidly fading signals. When used in a receiver
comprising one SL1610C and SL1612C amplifier, the
SL1625 will maintain the output within a 5 dB range for a
90 dB range of receiver input signal.

The AM detector, which will work with a carrier level
down to 100 mV, contributes negligible distortion up to
90% modulation.

The SL1625 is designed to operate at intermediate
frequencies up to 30MHz. In addition it functions at
frequencies up to 120MHz with some degradation in
detection efficiencies. The encapsulation is an 8 lead DIL
package and the device is designed to operate from a 6

ovli T sPsicnavineur

AM AUDIO OUTPUT []2

AM AGC THRESHOLD SET []
PHASE CORRECTION [}

=0

7]] +6V SUPPLY

&[] AM AGC THRESHOLD SET
5[] AGC ouTPUT

DpP8

Fig. 1 Pin connecition

ABSOLUTE MAXIMUM RATINGS

Storage temperature —30°C to + 85°C

volt supply, over a temperature range of 300C to+70°C. Supply voltage —0.5V to +12V
ELECTRICAL CHARACTERISTICS @ SUPPLY =+6V, Tgmp = +250C
Value
Characteristic Units Test Conditions
Min. Typ. Max.
AM Audio Output 40 55 70 mV rms | Signal Input 125mV rms @ 1.75
MHz. Modulated to 80% @ 1 kHz.
AGC Range (change in input 5 dB Initial signal input 125mV rms at
level to increase AGC output 1.75 MHz. Mod. to 80% at 1 kHz.
voltage from 2.0V to 4.6V) Output Set with 10k pot
between pins 3 & 6 to 2.0V.
Quiescent Current 9 15 mA Output open circuit.
Consumption
Max. operating frequency 30 MHz
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SEMICONDUCTORS

SL1626C

SL1600 SERIES

COMMUNICATIONS CIRCUITS

SL1626C

AUDIO AMPLIFIER AND VOGAD

The SL1626C is a silicon integrated circuit combin-
ing the functions of audio amplifier with 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 encapsulation is an 8-lead plastic dual-in-line
package and the device is designed to operate from a
6V +0.5 volt supply, over a temperature range of
-30°C to +70°C

FEATURES

B Constant Output Signal
B Fast Attack

B Low Power Consumption
B Simple Circuitry

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

vosan Time consTANT [f1 LT~ s} aF ourpur
Ac coupune (]2 7 [ HF ROLL OFF
=ov ()3 sflov
BALANCED SIGNAL INPUT [] ¢ 5 ] BALANCED SIGNAL INPUT

DP8

Fig. 1 Pin connections (top)

APPLICATIONS

Audio AGC Systems

Transmitter Overmodulation Prevention
Speech Recording

Level Setting Systems

Input frequency 1kHz
Supply voltage: +6V
Temperature +25°C
Value
Characteristic Unit Conditions
Min. | Typ. | Max
VOGAD output level 55 90 140 | mV rms | Balanced signal input 18mV rms
AF amplifier voltage gain 52 dB Balanced signal input 72uV rms
Quiescent current consumption 14 20 | mA 6V supply
Decay time (see note 1) 1.0 s Original balanced signal input 18mV rms
Attack time (see note2) 20 ms Original balanced signal input 1.8mV rms
Total harmonic distortion of VOGAD output 2 % Balanced signal input 90mV rms
Differential input impedance 300 Q
Single-ended input impedance 180 Q
AF amplifier output resistance 50 Q
Minimum load resistance — AF amplifier o/p 1000 Q
VOGAD operating threshold (whisper threshold)
at input 100 BV rms
Input for 10% distortion 130 mV rms
Supply line rejection at VOGAD o/p 15 dB
Common mode signal handling 50 mV p-p

NOTES

1. Decay time is the time for VOGAD output to return within 10% of original absolute level when signal input voltage is switched down

20dB.
2
20dB.

Attack time is the time for VOGAD output to return to within 10% of original absolute level when signal input voltage is switched up
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OPERATING NOTES

The SL1626 will operate from a range of supply
voltages from 4V up to 12V.

The input stage is a differential class A-B stage with
AGC terminal. The accurate balance of the input stage
and high common-mode rejection ratio of the second
stage gives an overaill common-mode rejection ratio
of greater than 30dB.

Typically, the amplifier will handle differential input
signals of up to 3756mV p-p. When used in the un-
balanced mode either pin 4 or pin 5 may be used as the
input, the other being decoupled to earth.

The LF cut-off of the amplifier is set by C1 and also
by the values of coupling capacitors to the input pins
(pin 4 and pin 5). Coupling capacitors should be used
if the DC potential of the input is not floating with
respect to earth.

The HF cut-off is set by C2 (see Fig. 3). The VOGAD
threshold may be increased by connecting and external
conductance between pins 7 and 8. The threshold is
increased by approximately 20dB for 1 millimho of
conductance; the value of C2 should be adjusted in
conjunction with any threshold alteration in order to
obtain the desired bandwidth.

C3 and R1 set the attack and decay rates of the
VOGAD. In Fig. 3, C3=47uF and R1=1Mohm which
give an attack time constant (gain increasing) of
20ms and a decay rate of 20dB/s. C1=2.2uF and C2
=4.7nF give a 3dB bandwidth of approximately
300Hz to 3kHz.

ABSOLUTE MAXIMUM RATINGS
Continuous supply voltage (positive) 12V

Storage temperature —30°C to +85°C
Ambient operating temperature —30°C to +70°C
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SL1630C

@ PLESSEY SL1600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL1630C

MICROPHONE/HEADPHONE AMPLIFIER

The SL1630C is designed specifically for use as a
microphone or headphene amplifier. It has a voltage gain of
100, will accept balanced or unbalanced inputs, and can
deliver up to 200 mW output from a class AB push-pull oureur ]2 o Pearmn
output stage. ol . im:

A gain control facility with a logarithmic law allows d; i
AGC to be applied when the device is used as a microphone 5:,,':2’,‘3;{ d. b ?ww
amplifier, and also allows remote volume control with a ’
linear potentiometer. Gain reduction of 60dB may be
obtained. DP8
FEATURES Fig. 1 Pin connections (top view)
B 40dB Gain
B Voltage-Controlled Gain
B 200 mW output ABSOLUTE MAXIMUM RATINGS
B Low Output Impedence

Storage temperature —30°Cto+ 85°C
APPLICATIONS Operating temperature
6V supply —30°C to +70°C

B Low-Power Audio O/P Stages 12V supply -30°Cto +70°C
B Preamplifiers {with or without AGC) Supply voltage +15V

EXTERNAL CAPACITOR
a 3

? ’ 2 POSITIVE

SUPPLY
45

b
—h

L

il ¢
ey P $—O 1 OUTPUT

_—4[
750
5k 20p == 180 as
wf) ks
‘ 8 EARTH

Fig. 2 Circuit diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Temperature = +25°C
Signal Frequency = 1kHz

Supply = 12V

Characteristic Typical Value Units Test conditions
Differential input voltage gain 40 dB Input TmVrms
Single ended input voltage gain 46 dB Input TmVrms
Maximum output voltage 1 Vrms 6V supply

2 Vrms 12V supply
Maximum output power See Fig. 7 0.5% distortion
Quiescent current (See also Fig. 7) 5 mA 6V supply

12 mA 12V supply
Differential input impedance 2.0 k2
Single ended input impedance 1.0 k2
Output impedance 15 Q
Gain control range (See Fig. 6) 60 dB
Maximum input (with gain reduced) 50 mVrms 10% distortion
Short circuit output current 110 mA Irrespective of supply

OPERATING NOTES

Frequency Response

As with most smallsignal integrated circuits, the
inherent bandwidth of the SL1630C is quite large. It
extends from low audio frequencies up to approximately
0.5 MHz, unless restricted by a roll-off capacitor (C1)
connected between pins 3 and 4. The approximate upper
cut-off frequency is then given by

L 10°
“eT e

Where C1 is in picofarads
Microphone Amplifier

Fig. 3 shows the SL1630C used with a balanced input on
pins 5 and 6. If the load resistance increases with frequency
it is necessary to stabilize the output circuitry. This is
accomplished with 108 in series with 1nF connected
between pin 1 and earth. The earth return to pin 8 must
not share any common leads, particularly with the input.
Decoupling pins 2 and 6 should follow normal engineering
practice.

J_ +SUPRLY
100p % == 1on T
N 3 L 2
- !
SL1630C —
6 LOAD

10

i
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Fig. 3 SL1630C used as a microphone amplifier

Headphone Amplifier

Fig. 4 shows the SL1630C in a circuit suitable for
powering a headset. The input is an unbalanced source
connected to pin 5 and the device is decoupled at pins 1, 2
and 6 in the same manner as the microphone amplifier.

Manual gain adjustment using the remote gain control
facility is also shown; R1 and R2 are chosen with regard to
Fig. 6 to give the desired control range.

_L +5UPPLY
_LlOOp 10n
R1 =
T I
3 a 2
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7 g
R2 L]
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i

Fig. 4 SL1630C used as a headphone amplifier

Automatic Gain Control

To apply AGC, an SL1620C should be used as shown in
the circuit of Fig. 5. This will give effective gain control
with a low audio-frequency cut-off of 200 Hz and a control
response time of approximately 20 ms.

To preserve low-frequency stability and prevent
motor-boating, C4 should not exceed the value given and,
whilst R1 should not exceed 3002, the time constant
C3R1 must not be greater than 800 us.

R2 is non-essential, but is useful if the input is likely to
contain a large component below 300 Hz. C2 should be
used if the power supply has a source impedance of more
than a few ohms or is connected by long wires.
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SL1640C SLi1641C

@ PLESSEY SL1600 SERIES

SEMICONDUCTORS COMMUNICATIONS CIRCUITS

SL1640C & SL1641C

DOUBLE BALANCED MODULATORS

The SL1640C is designed to replace the conventional
diode ring modulator, in RF and other communications
systems, at frequencies of up to 75MHz. It offers a

performance competitive with that of the diode ring while 3 af]EARTH

eliminating the associated transformers and heavy carrier 8ase DECOUPLING[] 2 2[) sienaL INpUT

drive power requirements. caRRIER INPUT ({3 [J outpur 2
At 30MHz, carrier and signal leaks are typically —40dB ve e s[Jouteur 1

referred to the desired output product frequency.
Intermodulation products are —45dB with a 60 mV rms
input signal.

The SL1641C is a version of the SL1640C intended
primarily for use in receiver mixer applications for which it
offers a lower noise figure and lower power c(;nsumption.

SL1640C

o s[]EARTH

ase DECOUPLING[] 2 [] SIGNAL INPUT

No output load resistor is included and signal leakage is carrin iveut (13 P
higher, but otherwise the performance is identical to that of v sflouteur
the SL1640C. sLisLIC
DP8
Fig. 1 Pin connections (top view)
FEATURES
= Low Carrier Leak ) APPLICATIONS
M Low Signal Leak
B Low Intermodulation Products B SSBand DSB Generators
B Low Carrier Power Reqguirement B Detectors
B Wide Bandwidth B Phase Comparators
B Minimal External Components B Mixers

camriEs

2
BasE
DECOUPLING

Fig. 2 Circuit diagram of SL 1640C
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caRricR
ot

< outPu

BASE
DECOUPLING

Fig. 3 Circuit diagram of SL1641C

OPERATING NOTES

The SL1640C circuit requires 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 give rise to poor rejection figures and to
distortion.

If the emitter follower is used, an external load resistor
must be provided to supply emitter current. The quiescent
output voltage from the emitter follower (pin 6) is +4.6V.
To achieve maximum rejection figures at high frequencies,
pin 1 (which is connected to the header) should be
connected to earth and effective HT decoupling should be
employed. The DC impedance should not exceed
800 ohms.

The SL1640C/1641C may be used with supply voltages
of up to +9 volts with increased dissipation.

Signal and carrier leaks may be minimised with 10k
potentiometers and 330k resistors connected as shown in
Fig.4.R1 is adjusted to minimise signal leak; R2 to
minimise carrier leak.

176

Fig. 4 Signal and carrier leak adjustments

The SL1641C is very similar to the SL1640C and similar
operating notes apply. A current output is provided in the
SL1641C to enable a tuned circuit to be directly
connected. If both output sidebands are developed across
the load (i.e. wideband operation), the AC impedance of
the load must be less than 800%2. If the output at one
sideband frequency is negligible, the AC impedance may be
raised to 1.6k$2. It may be further raised if it is not desired
to use the maximum input swing of 210mV rms. The DC
resistance of the load should not exceed 8002.



SL1640C sSL1641C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage = +6V
Temperature = +25°C

Characteristics Circuit Typical Value Units Test conditions
Conversion gain SL1640C 0 dB
Signal leak SL1640C —-40 dB
[Signal output ] Signal: 70mVrms, 1.756MHz
Desired sideband output Carrier: 100mVrms, 28.25MHz
Output: 30MHz
Carrier leak SL1640C —-40 dB
[Carrier output
Desired sideband output:l
Intermodulation products SL1640C —45 dB Signal 1: 42.5mVrms, 1.75MHz
Signal 2: 42.5mVrms, 2MHz
Carrier: 100mVrms, 28.25MHz
Output: 29.75MHz
Conversion gain SL1641C 0 dB 40052 load
Signal: 70mVrms, 30MHz
Signal leak SL1641C -18 dB Carrier: 100mVrms, 28.25MHz
Output: 1.75MHz
Carrier leak SL1641C -25 dB
Intermodulation products SL1641C —45 dB Signal 1: 42.5mVrms, 30MHz
Signal 2: 42.5mVrms, 31MHz
Carrier: 100mVrms, 28.256MHz
Output: 3.75MHz
Carrier input impedance Both 1k2/ 4pF
Signal input impedance SL1640C 50082/ 5pF
SL1641C 1kQ/ apF
Output impedance sL1640C 3502/8pF Output 1
(see Operating Notes) SL1641C 8pF
Max. input before limiting SL1640C 210 mVrms
SL1641C 250 mVrms
Quiescent current consumption SL1640C 12 mA
SL1641C 10 mA
Noise figure SL1640C 15 dB
SL1641C 12 dB
Signal leak variation Both +2 dB
Carrier leak variation Both +2 dB
Conversion gain variation Both +1 dB 0°C to +70°C
with temperature

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to +175°C
Operating temperature 0°C to +70°C
Supply voltage +9V
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SL1696C

© PLESSEY

SEMICONDUCTORS

SL1696C

DOUBLE-BALANCED MODULATOR/DEMODULATOR

The SL1696 is a versatile monolithic integrated circuit
double balanced modulator/demodulator, designed for use
where the output voltage is the product of the signal input
voltage and the switching carrier voltage. The SL1696 has
an operating temperature range of 0°C to +70°C. Yot (CARRIER 117) — [06 20— Vst (SIGNAL 1/P)

Vs-(SIGNAL 1/P) BIAS

®0- |-

Vot (QUTPUT) ‘ V¢ - (CARRIER 1/P)
(OLY:;UV) cMs

FEATURES
B Carrier Suppression 65dB Typ. APPLICATIONS

@500 kHz

50dB Typ. B DsB, DSBSC, AM Modulation

@ 10 MHz B Synchronous Detection
B Common Mode Rejection 85dB Typ. B FM Detection
B Gain and Signal Handling Both Adjustable B Phase Detection
Balanced Inputs and Outputs B Chopper and Signal Routeing Applications

Fig. 1 Suppressed carrier output waveform Fig. 2 AM output waveform
Fig. 3 Suppressed carrier spectrum Fig. 4 AM spectrum
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Fig. 5 Circuit

diagram

MODULATING

SL1696

SIGNAL
INPUT 10K

Fig. 6 Typical modulator circuit

ABSOLUTE MAXIMUM RATINGS

Ta =+25°C, unless otherwise stated

Rating Symbol Value Units
Applied Voltage AV 20 vDC
(Vs = Vg, V3 = V3, V4 =V, Vg — V3,V — V7, Vg — Vg,
Vi — Vj,, Vs — V3)
Differential Input Signal Vg — V3 +5.0 vDC
V; =V, +5 VvDC
Maximum Bias Current 1y 10 mA
Power Dissipation (Package Limitation) Pp
Ceramic Dual In-Line Package 575 mwW
Derate above Tp = +25° 3.85 mw/°C
Metal Package 680 mW
Derate above Tp = +25°C 4.6 mW/°C
Operating Temperature Range Ta 0 to +70 °c
Storage Temperature Range Tstg —65 to +150 °c
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SL1696C
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):

V* =412V DC, V™= -8V DC, I; = 1.0 mA DC, Ry = 3.9k, Ta =+25°C
All input and output characteristics single-ended, unless otherwise stated.

Value
Characteristic Fig. | Note | Symbol Units
Min. Typ. | Max.
Carrier Feedthrough 7 1 VerT uV(rms)
V¢ =60 mV(rms) sinewave and  fc = 1.0 kHz - 40 -
offset adjusted to zero fc =10 MHz — 140 -
V¢ =300 mVp-p square wave - mV(rms)
offset adjusted to zero fc =1.0kHz - 0.04 0.4
offset not adjusted fc =1.0kHz - 20 200
Carrier Suppression 7 2 Vcs dB
fs = 10 kHz, 300 mV(rms)
fc =500 kHz, 60 mV(rms) sinewave 40 65 ~
fc = 10 MHz, 60 mV(rms) sinewave - 50 -
Transadmittance Bandwidth (R = 50 ohms) 10 8 BW34s MHz
Carrier Input Port, V¢ = 60 mV(rms) sinewave - 300 -
fs = 1.0 kHz, 300 mV(rms) sinewave
Signal Input Port, Vg = 300 mV (rms) sinewave - 80 -
V¢ =05V DC
Signal Gain 12 3 Avs 25 3.5 - VIV

Vg =100 mV(rms), f = 1.0kHz; Vo = 0.5 V DC
Single-Ended Input Impedance, Signal Port, f = 5.0 MHz 8 -

Parellel Input Resistance Tip - 200 - kQ
Parallel Input Capacitance Cip - 2.0 - pF
Single-Ended Output impedance, f = 10 MHz 8 -
Parallel Output Resistance fop - 40 -~ kQ
Parallel Output Capacitance Cop - 5.0 - pF
Input Bias Current 9 - HA
| =|1*|7.| =|6+|3 lps - 12 30
bS =T C Ty lbc - 12 30
Input Offset Current 9 - MA
lios=12 —l7; lioc =16 — I3 lios - 0.7 7.0
lioc - 0.7 7.0
Average Temperature Coefficient of Input Offset Current | 9 - TCiio — 2.0 - nA/°C
(Ta = —55°C to +125°C)
Output Offset Current 9 - loo - 14 80 MA
(1s —13)
Average Temperature Coefficient of Output Offset Current| 9 —| TCioo 90 - nA/°C
(Ta =—55°C to +125°C)
Common-Mode Input Swing, Signal Port, fg = 1.0 kHz 11 4 cMv - 5.0 - Vp-p
Common-Mode Gain, Signal Port, fg = 1.0 kHz, 1 - ACM - -85 - dB
IVel=0.5V DC
Common-Mode Quiescent Output Voltage (Pin 5 or Pin 4) | 12 - Vo - 8.0 - vV DC
Differential Output Voltage Swing Capability 12 - Vout - 8.0 - Vp-p
Power Supply Current 9 6 mADC
15 + 14 b - 1.0 2.0
lg Ip - 20 3.0
DC Power Dissipation 9 5 Pp - 33 - mwW
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Note 10 — Output Signal, V,,

The output signal is taken from pins5 and 4, either
balanced or single-ended.

Note 11 — Signal Port Stability

Under certain values of driving source impedance,
oscillation may occur. In this event, an RC suppression
network should be connected directly to each input using
short leads. This will reduce the Q of the source-tuned
circuits that cause the oscillation.

SIGNAL INPUT 510
(PINS782)

/I‘Op

“12vde

Is
e =
1
SL1696 |, <‘_
0 7
v
68k

-8 vde

Fig. 9 Bias and offset currents

An alternative method for low-frequency applications is
to insert a 1 k-ohm resistor in series with the inputs, pins 2
and 7. In this case input current drift may cause serious
degradation of carrier suppression.

TEST CIRCUITS (FIGS. 7 TO 12)

RR o
CARRIER .
INPUT o

SL1696

Vso
MODULATING
SIGNAL

INPUT

Fig. 10 Transconductance bandwidth

“12Vde

B oap
,;; 001y
50 50

CARRIER o\ 5
INPUT 3 s e
i 2] sL1696
vso L o
MODULATING 2 °
SIGNAL -
INPUT 10,

68k

CARRIER NULL

-8vdc

12 Vde

SL 1696

8 ]

Vo
Acm = 20l0g 72

-8Vdc

Fig. 7 Carrier rejection and suppression

Fig. 11 Common-mode gain
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T 5
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[ onAA—
2, — 7 ——°V
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SL 1696

s
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Fig. 8 Input/output impedance
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Fig. 12 Signal gain and output swing




OPERATING NOTES

Note 1 — Carrier Feedthrough

Carrier feedthrough is defined as the output voltage at
carrier frequency with only the carrier applied (signal
voltage = 0).

Carrier null is achieved by balancing the currents in the
differential amplifier by means of a bias trim potentiometer
(R, of Fig. 7).

Note 2 — Carrier Suppression

Carrier suppression is defined as the ratio of each
sideband output to carrier output for the carrier and signal
voltage levels specified.

A low value of the carrier does not fully switch the
upper switching devices, and results in lower signal gain,
hence lower carrier suppression. A higher than optimum
carrier level results in unnecessary device and circuit carrier
feedthrough, which again degenerates the suppression
figure. The SL1696 has been characterized with a
60 mV(rms) sinewave carrier input signal.

Carrier feedthrough is independent of signal level, Vs.
Thus carrier suppression can be maximized by operating
with large signal levels. However, a linear operating mode
must be maintained in the signal-input transistor pair — or
harmonics of the modulating signal will be generated and
appear in the device output as spurious sidebands of the
suppressed carrier. This requirement places an upper limit
on input-signal amplitude.

At higher frequencies circuit layout is very important in
order to minimize carrier feedthrough. Shielding may be
necessary in order to prevent capacitive coupling between
the carrier input leads and the output leads.

Note 3 — Signal Gain and Maximum Input Level

Signal gain (single-ended) at low frequencies is defined as
the voltage gain,

\ R
Yo _ L
Avs Vs 2re
. __26mv
€ 1y (mA)

A constant DC potential is applied to the carrier input
terminals to fully switch two of the upper transistors “‘on”
and two transistors “‘off” (V¢ = 0.5 V). This in effect forms
a cascode differential amplifier.

Note 4 — Common-Mode Swing

The common-mode swing is the voltage which may be
applied to both bases of the signal differential amplifier,
without saturating the current sources or without saturating
the differential amplifier itself by swinging it into the upper
switching devices. This swing is variable depending on the
particular circuit and biasing conditions chosen (see
Note 6).

Note 5 — Power Dissipation

Power dissipation, Pp, within the integrated circuit
package should be calculated as the summation of the
voltage-current products at each port, i.e. assuming Vg4 =

SL1696C

Vs, 1, =I5 = 15 and ignoring base current, Pp = 21, (Vs —
Vg) + 13 (V; — V) where subscripts refer to TO-5 package
pin numbers.

Note 6 — Design Equations

The following is a partial list of design equations needed
to operate the circuit with other supply voltages and input
conditions.

A. Operating Current
The internal bias currents are set by the conditions at
pin 1 Assume:

Iy =15 =1
1B < I¢ for ail transistors
then:
v -0
h

R, = —50082  where: R, is the
resistor between

0=0.75V at Tp =+25°C pin 1 and ground

The SL1696 has been characterized for the condition | =
1.0 mA and is the generally recommended value.

B. Common-Mode Quiescent Output Voltage
Vs=Vs =V —1; R

Note 7 — Biasing

The SL1696 requires three DC bias voltage levels which
must be set externally. Guidelines for setting up these three
levels include maintaining at least 2 volts collector-base bias
on all transistors while not exceeding the voltages given in
the absolute maximum rating table;

20V = [(Vs V4) — (Vg V3)] =2V
20V > [(Ve V3) — (V2 V)1 227V
20V = [(V; V;) — (V4)] =27V

The foregoing conditions are based on the following
approximations:

Vs =V, Ve = V3 V, =V,

Bias currents flowing into pins2, 7, 6 and 3 are
transistor base currents and can normally be neglected if
external bias dividers are designed to carry 1.0 mA or more.

Note 8 — T

ttance B

Carrier transadmittance bandwidth is the 3dB
bandwidth of the device forward transadmittance as
defined by:

_ig each sideband)

Y.
21C Vs (signal)

Vo=0

Signal transadmittance bandwidth is the 3 dB bandwidth
of the device forward transadmittance as defined by:

_ g (signal)

= UTeignan |VC =05 Vdc,Vo =0

Y215

Note 9 — Coupling and Bypass Capacitors Cq and C>

Capacitors C, and C, (Fig. 7) should be selected for a
reactance of less than 5.0 ohms at the carrier frequency.
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OPERATING PRINCIPLES

The SL1696, a monolithic balanced modulator circuit, is
shown in Fig. 5.

This circuit consists of an upper quad differential
amplifier driven by a standard differential amplifier with a
current source. The output collectors are cross-coupled so
that full-wave balanced multiplication of the two input
voltages occurs. That is, the output signal is a constant
multiplied by the product of the two input signals.

Mathematical analysis of linear AC signal multiplication
indicates that the output spectrum will consist of only the
sum and difference of the two input frequencies. Thus, the
device may be used as a balanced modulator, double
balanced mixer, product detector, frequency doubler, and
other applications requiring these particular output signal
characteristcs.

External load resistors are employed at the device
output.

The upper quad differential amplifier may be operated
either in a linear or a saturated mode. The lower differentiz.,
amplifier is operated in a linear mode for most applications.

For low-level operation at both input ports, the output
signal will contain sum and difference frequency
components and have an amplitude which is a function of
the product of the input signal amplitudes.

For high-level operation at the carrier input pert and
linear operation at the modulating signal port, the output
signal will contain sum and difference frequency
components of the modulating signal frequency and the

Carrier Input Approximate Output Signal
Signal (V¢) Voltage Gain Frequency(s)
Ry V¢

Low-level DC ar, KT fm
q
R
High-level DC —t fa
2re
Vv
Low-level AC B'-—"é-(.r'ls) fotfy
22 2 2
q
0.637 R fc £ fpm, 3fc*f
High-level AC | ———t & | €=M/ SICEIM
2rg 5fc + fy, ...

Table 1 Voltage gain and output frequencies

DEFINITIONS

fundamental and odd harmonics of the carrier frequency.
The output amplitude will be a constant time the
modulating signal amplitude. Any amplitude variations in
the carrier signal will not appear in the output.

The linear signal handling capabilities of a differential
amplifier are well defined. With no emitter degeneration,
the maximum input voltage for linear operation is
approximately 25 mV peak. Since the upper differential
amplifier and lower differential amp has its emitters
internally connected, this voltage applies to the input ports
for all conditions.

The gain from the modulating signal input port to the
output is the SL1696 gain parameter which is most often of
interest to the designer. This gain has significance only
when the lower differential amplifier is operated in a linear
mode, but this includes most applications of the device.

As previously mentioned, the upper quad differential
amplifier may be operated either in a linear or a saturated
mode. Approximate gain expressions have been developed
for the SL1696 for a low-level modulating signal input and
the following carrier input conditions:

1) Low-level DC

2) High-level DC

3) Low-level AC

4) High-level AC

These gains are summarized in Table 1, along with the
frequency components contained in the output signal.

NOTES:

1. Low-level Modulating Signal, V) assumed in all cases.

V¢ is Carrier Input Voltage.

When the output signal contains multiple frequencies,

the gain expression given is for the output amplitude of

each of the two desired outputs, fc + fy and fc — fm.

. All gain expressions are for a single-ended output. For a
differential output connection, multiply each expression
by two.

. R = Load resistance.

. re = Transistor dynamic emitter resistance, At +25°C;

. 26mV
e ™[5 (mA)

2.

. K = Boltzmann's Constant, T = temperature in degrees
Kelvin, q = the charge on an electron.

%I’ ~ 26 mV at room temperature

AMPLITUDE
—

b ( { - f )
e ({4 13 )

fc  Carrier fundamental
fs Modulating signal
fc £ fg Fundamental carrier sidebands
fc £ nfg Fundamental carrier sideband harmonics
nfc  Carrier harmonics
nfc % nfg Carrier harmonic sidebands

. e
P e ;uirul:u |
11141 Ll 1

FREQUENCY

—_—
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APPLICATION NOTES

Double sideband suppressed carrier modulation is the
basic application of the SL1696. The suggested circuit for
this application is shown in Fig. 6, on page 2 of this data
sheet.

In some applications, it may be necessary to operate the
SL1696 with a single DC supply voltage instead of dual
supplies. Fig. 13 shows a balanced modulator designed for
operation with a single +12V supply. Performance of this
circuit is similar to that of the dual supply modulator.

AM Modulator

The circuit shown in Fig. 14 may be used as an
amplitude modulator with a minor modification.

All that is required to shift from suppressed carrier to
AM operation is to adjust the carrier null potentiometer for
the proper amount of carrier insertion in the output signal.

However, the suppressed carrier null circuitry as shown
in Fig. 14 does not have sufficient adjustment range.
Therefore, the modulator may be modified for AM
operation by changing two resistor values in the null circuit
as shown in Fig. 15.

Product Detector

The SL1696 makes an excellent SSB product detector
(see Fig. 16).

This product detector has a sensitivity of 3.Q microvolts
and a dynamic range of 90 dB when operating at an
intermediate frequency of 9 MHz.

The detector is broadband for the entire high frequency
range. For operation at very !ov rmediate frequencies
down to 50 kHz the 0.1uF capacitors on pins 6 and 3
should be increased to 1.0uF. Also, the output filter at
pin 4 can be tailored to a specific intermediate frequency
and audio amplifier input impedance.

This circuit may also be used as an AM detector by
introducing carrier signal at the carrier input and an AM
signal at the SSB input.

The carrier signal may be derived from the intermediate
frequency signal or generated locally. The carrier signal may
be introduced with or without modulation, provided its
level is sufficiently high to saturate the upper quad
differential amplifier. If the carrier signal is modulated, a
300 mV(rms) input level is recommended.

Double Balanced Mixer

The SL1696 may be used as a double balanced mixer
with either broadband or tuned narrow band input and
output networks.

The local oscillator signal is introduced at the carrier
input port with a recommended amplitude of
100 mV(rms).

Fig. 17 shows a mixer with a broadband input and a
tuned output.

Frequency Doubler

The SL1696 will operate as a frequency doubler by
introducing the same frequency at both input ports.

Figs. 18 and 19 show a broadband frequency doubler
and a tuned output very high frequency (VHF) doubler,
respectively.

SL1696C

Phase Detection and FM Detection

The SL1696 will function as a phase detector. High-level
input signals are introduced at both inputs. When both
inputs are at the same frequency the SL1696 will deliver an
output which is a function of the phase difference between
the two input signals.

An FM detector may be constructed by using the phase
detector principle. A tuned circuit is added at one of the
inputs to cause the two input signals to vary in phase as a
function of frequency. The SL1696 will then provide an
output which is a function of the input signal frequency,

TYPICAL APPLICATIONS (FIGS. 13 TO 19)

1k
L
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25um5vﬁ s e W |ose
CARRIER INPUT o 5 W oureur
0mv (rms) i} 1 stisss
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sionaL NPT U 25 !

10p
300mvV (rms) 15V 15 10k

10k
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Fig. 15 AM modulator
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SL1796C

@ PLESSEY

SEMICONDUCTORS

SL1796C

DOUBLE-BALANCED MODULATOR/DEMODULATOR

The SL1796 is a versatile monolithic integrated circuit
double balanced modulator/demodulator, designed for use
where the output voltage is the product of the signal input
voltage and the switching carrier voltage. The SL1796 has
an operating temperature range of 0°C ta +70°C.

Vs-(SIGNAL 1I/P) BIAS

\
Vot (OUTPUT) ‘ Ve~ (CARRIER 1/P)
woteun) M8

FEATURES
W Carrier Suppression 65dB Typ. APPLICATIONS

@500 kHz

50dB Typ. B DSB, DSBSC, AM Modulation

@10 MHz B Synchronous Detection
B Common Mode Rejection 85dB Typ. B FM Detection
B Gain and Signal Handling Both Adjustable B Phase Detection
B Balanced Inputs and Outputs B Chopper and Signal Routeing Applications
—

Fig. 1 Suppressed carrier output waveform Fig. 2 AM output waveform

Fig. 3 Suppressed carriet spectrum
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Fig. 6 Typical modulator circuit

ABSOLUTE MAXIMUM RATINGS

Ta = +25°C, unless otherwise stated

Rating Symbol Value Units
Applied Voltage AV 45 vDC
(Vs — Ve, V3 —V,, V4 —Vg, Vs —V3, Ve —V;, Vg —V,,
V3 = V;, Vs —V3)
Differential Input Signal Ve — V3 +5.0 vDC
V, -V, 5 vDC
Maximum Bias Current [ 10 mA
Power Dissipation (Package Limitation) Pp
Ceramic Dual In-Line Package 575 mwW
Derate above Tp = +25° 3.85 mw/°C
Metal Package 680 mwW
Derate above Tp = +25°C 46 mW/°C
Operating Temperature Range Ta 0 to +70 °c
Storage Temperature Range Tstq —65 to +150 °c
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v ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
V' =+12VDC,V™=—-8VDC, I, =1.0mADC, R =39k, Ta = +25°C
All input and output characteristics single-ended, unless otherwise stated.

Value
Characteristic Fig. | Note [ Symbol Units
Min. Typ. | Max.
Carrier Feedthrough 7 1 VeeT uV(rms)
V¢ =60 mV(rms) sinewave and  fc = 1.0 kHz - 40 =
offset adjusted to zero fc =10 MHz - 140 -
V¢ = 300 mVp-p square wave mV(rms)
offset adjusted to zero fc =1.0kHz - 0.04 04
offset not adjusted fc =1.0kHz - 20 200
Carrier Suppression 7 2 Ves dB
fs = 10 kHz, 300 mV(rms)
fc =500 kHz, 60 mV(rms) sinewave 40 65 -
fc = 10 MHz, 60 mV(rms) sinewave - 50 -
Transadmittance Bandwidth | (R = 50 ohms) 10 8 BW3g4p MHz
Carrier Input Port, V¢ = 60 mV(rms) sinewave - 300 -
fs = 1.0 kHz, 300 mV(rms) sinewave
Signal Input Port, Vg = 300 mV(rms) sinewave - 80 -
V¢ =05V DC
Signal Gain 12 3 Ays | 25 35 - VIV

Vg =100 mV(rms), f = 1.0 kHz; V¢ =0.5 V DC
Single-Ended Input Impedance, Signal Port, f = 5.0 MHz 8 -

Parellel Input Resistance rip - 200 - k2
Parallel Input Capacitance Cip - 2.0 - pF
Single-Ended Output Impedance, f = 10 MHz 8 -
Parallel Output Resistance Top - 40 - k2
Parallel Output Capacitance Cop - 5.0 - pF
Input Bias Current 9 - MA
| =|2+|7_| :|6+|3 lbs - 12 30
ST BT Ibc - 12 30
Input Offset Current 9 - HA
lios =12 = l7; lioc =16 — I3 Mios! - 0.7 7.0
liocl - 0.7 7.0
Average Temperature Coefficient of Input Offset Current | 9 - ITCyiol - 2.0 - nA/°C
(Ta = —55°C to +125°C)
Qutput Offset Current 9 - ool - 14 80 MA
(1s —1g)
Average Temperature Coefficient of Output Offset Current| 9 —| ITCjool 90 - nA/°C
(Ta = —55°C to +125°C)
Common-Mode Input Swing, Signal Port, fg = 1.0 kHz 1" 4 CMV - 5.0, - Vp-p
Common-Mode Gain, Signal Port, fg = 1.0 kHz, 1" - Acm - -85 - dB
V¢l = 0.5V DC -
Common-Mode Quiescent Output Voltage (Pin 5 or Pin 4) | 12 - Vo - 8.0 - v DC
Differential Output Voltage Swing Capability 12 - Vout - 8.0 - Vp-p
Power Supply Current 9 6 mADC
Is + 14 b - 2.0 4.0
Ig Ip - 3.0 5.0
DC Power Dissipation 9 5 Pp - 33 - mwW
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OPERATING NOTES

Note 1 — Carrier Feedthrough

Carrier feedthrough is defined as the output voltage at
carrier frequency with only the carrier applied (signal
voltage = 0).

Carrier null is achieved by balancing the currents in the
differential amplifier by means of a bias trim potentiometer
(R, of Fig. 7).

Note 2 — Carrier Suppression

Carrier suppression is defined as the ratio of each
sideband output to carrier output for the carrier and signal
voltage levels specified.

A low value of the carrier does not fully switch the
upper switching devices, and results in lower signal gain,
hence lower carrier suppression. A higher than optimum
carrier level results in unnecessary device and circuit carrier
feedthrough, which again degenerates the suppression
figure. The SL1796 has been characterized with a
60 mV(rms) sinewave carrier input signal.

Carrier feedthrough is independent of signal level, Vg.
Thus carrier suppression can be maximized by operating
with large signal levels. However, a linear operating mode
must be maintained in the signal-input transistor pair — or
harmonics of the modulating signal will be generated and
appear in the device output as spurious sidebands of the
suppressed carrier. This requirement places an upper limit
on input-signal amplitude.

At higher frequencies circuit layout is very important in
order to minimize carrier feedthrough. Shielding may be
necessary in order to prevent capacitive coupling between
the carrier input leads and the output leads.

Note 3 — Signal Gain and Maximum Input Level

Signal gain (single-ended) at low frequencies is defined as
the voltage gain,

vV, R

=20 - "L
AVS =V =,
. - _26mV
€71, (mA)

A constant DC potential is applied to the carrier input
terminals to fully switch two of the upper transistors “on’’
and two transistors “off’’ (V¢ = 0.5 V). This in effect forms
a cascode differential amplifier.

Note 4 — Common-Mode Swing

The common-mocde swing is the voltage which may be
applied to both.bases of the signal differential amplifier,
without saturating the current sourres or without saturating
the differential amplifier itself by swinging it into the upper
switching devices. This swing is variable depending on the
particular circuit and biasing conditions chosen (see
Note 6).

Note 5 — Power Dissipation

Power dissipation, Pp, within the integrated circuit
package should be calculated as the summation of the
voltage-current products at each port, i.e. assuming V, =
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Vs, Iy =15 = 14 and ignoring base current, Pp = 21, (V5 —
Vg) + 11 (V; — Vg) where subscripts refer to TO-5 package
pin numbers.

Note 6 — Design Equations

The following is a partial list of design equations needed
to operate the circuit with other supply voltages and input
conditions.

A. Operating Current
The internal bias currents are set by the conditions at
pin 1 Assume:

la=ls=1,

1B < I¢ for all transistors
then:
R, V-6 —5002  where: R, is the

I .
! resistor between

6 =075V at Tp =+25°C pin 1 and ground

The SL1796 has been characterized for the condition | =
1.0 mA and is the generally recommended value.

B. Common-Mode Quiescent Output Voltage
V4 =Vs=V" =1, R

Note 7 — Biasing

The SL1796 requires three DC bias voltage levels which
must be set externally. Guidelines for setting up these three
levels include maintaining at least 2 volts collector-base bias
on all transistors while not exceeding the voltages given in
the absolute maximum rating table;

20V = [(Vs V4) — (Vg V3)] 22V
20V 2 [(Vs V3) — (V2 Vq)] 227V
20V 2 [(V, V4) — (V)] =227V

The foregoing conditions are based on the following
approximations:

Vs=Vs Ve=V; V,=V,

Bias currents flowing into pins2, 7, 6 and 3 are
transistor base currents and can normally be neglected if
external bias dividers are designed to carry 1.0 mA or more.

Note 8 — Transadmittance Bandwidth

Carrier transadmittance bandwidth is the 3dB
bandwidth of the device forward transadmittance as
defined by:

_ io (each sideband)

Yaic Vg (signal)

Vo=0
Signal transadmittance bandwidth is the 3 dB bandwidth
of the device forward transadmittance as defined by:
io (signal)

Ve Jeignal] | Ve = 06 Ve,V =0

Y215 =

Note 9 — Coupling and Bypass Capacitors Cq and Cy

Capacitors C; and C, (Fig. 7) should be selected for a
reactance of less than 5.0 ohms at the carrier frequency.



Note 10 — Output Signal, V,

The output signal is taken from pins 5 and 4, either
balanced or single-ended.

Note 11 — Signal Port Stability

Under certain values of driving source impedance,
oscillation may occur. In this event, an RC suppression
network should be connected directly to each input using
short leads. This will reduce the Q of the source-tuned
circuits that cause the oscillation.

SIGNAL INPUT 510
o—{ T} —
(PINSTR2) l

/Imp

An alternative method for low-frequency applications is
to insert a 1 k-ohm resistor in series with the inputs, pins 2
and 7. In this case input current drift may cause serious
degradation of carrier suppression.

TEST CIRCUITS (FIGS. 7 TC 12)

SL1796C

+12Vdc
1k
1
by 2k
13, Is
—» 3 L.
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8 1
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68k
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Fig. 9 Bias and offset currents
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Fig. 11 Common-mode gain
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Fig. 8 Input/output impedance

Fig. 12 Signal gain and output swing
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OPERATING PRINCIPLES

The SL1796, a monolithic balanced modulator circuit, is
shown in Fig. 5.

This circuit consists of an upper quad differential
amplifier driven by a standard differential amplifier with a
current source. The output collectors are cross-coupled so
that full-wave balanced multiplication of the two input
voltages occurs. That is, the output signal is a constant
multiplied by the product of the two input signals.

Mathematical analysis of linear AC signal multiplication
indicates that the output spectrum will consist of only the
sum and difference of the two input frequencies. Thus, the
device may be used as a balanced modulator, double
balanced mixer, product detector, frequency doubler, and
other applications requiring these particular output signal
characteristcs.

External load resistors are employed at the device
output.

The upper quad differential amplifier may be operated
either in a linear or a saturated mode. The lower differential
amplifier is operated in a linear mode for most applications.

For low-level operation at both input ports, the output
signal will contain sum and difference frequency
components and have an amplitude which is a function of
the product of the input signal amplitudes.

For high-level operation at the carrier input port and
linear operation at the modulating signal port, the output
signal will contain sum and difference frequency
components of the modulating signal frequency and the

Carrier Input Approximate Output Signal
Sigral (V¢) Volitage Gain Frequency(s)
Ry V¢

Low-level DC ar, KT fm
q

High-level DC Ru f

igh-leve 2—rs— ™M
Low-level AC E'——V%"ls-) fotty

2/2 = 2r,
q
0.637 R fc £ fpm, 3fc |
Highlevel AC | ——0 b | CZM/TICTIM
2rg 5fc + fy, ...

Table 1 Voltage gain and output frequencies

DEFINITIONS

fundamental and odd harmonics of the carrier frequency.
The output amplitude will be a constant time the
modulating signal amplitude. Any amplitude variations in
the carrier signal will not appear in the output.

The linear signal handling capabilities of a differential
amplifier are well defined. With no emitter degeneration,
the maximum input voltage for linear operation is
approximately 25 mV peak. Since the upper differential
amplifier and lower differential amp has its emitters
internally connected, this voltage applies to the input ports
for all conditions.

The gain from the modulating signal input port to the
output is the SL1796 gain parameter which is most often of
interest to the designer. This gain has significance only
when the lower differential amplifier is operated in a linear
mode, but this includes most applications of the device.

As previously mentioned, the upper quad differential
amplifier may be operated either in a linear or a saturated
mode. Approximate gain expressions have been developed
for the SL1796 for a low-level modulating signal input and
the following carrier input conditions:

1) Low-level DC

2) High-level DC

3) Low-level AC

4) High-level AC

These gains are summarized in Table 1, along with the
frequency components contained in the output signal.

NOTES:

1. Low-level Modulating Signal, Vy assumed in all cases.
V¢ is Carrier Input Voltage.

2. When the output signal contains multiple frequencies,
the gain expression given is for the output amplitude of
each of the two desired outputs, fc + fi and fc — f.

3. All gain expressions are for a single-ended output. For a
differential output connection, multiply each expression
by two.

4. Ry = Load resistance.

5. re = Transistor dynamic emitter resistance, At +25°C;

o 26 mV
€ 15 (mA)

6. K = Boltzmann’s Constant, T = temperature in degrees
Kelvin, g = the charge on an electron.

L) 2 26 mV at room temperature

fc Carrier fundamental
fs Modulating signal
fc £fs Fundamental carrier sidebands
fc £nfg Fundamental carrier sideband harmonics

T s nfc  Carrier harmonics
§ S nfc £ nfg Carrier harmonic sidebands
;I )
@ z z z 2y o2
ol =) o ) o R
11141 1 1 Ll 1 l 1
FREQUENCY
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APPLICATION NOTES

Double sideband suppressed carrier modulation is the
basic application of the SL1796. The suggested circuit for
this application is shown in Fig. 6, on page 2 of this data
sheet.

In some applications, it may be necessary to operate the
SL1796 with a single DC supply voltage instead of dual
supplies. Fig. 13 shows a balanced modulator designed for
operation with a single +12V supply. Performance of this
circuit is similar to that of the dual supply modulator.

AM Modulator

The circuit shown in Fig. 14 may be used as an
amplitude modulator with a minor modification.

All that is required to shift from suppressed carrier to
AM operation is to adjust the carrier null potentiometer for
the proper amount of carrier insertion in the output signal.

However, the suppressed carrier null circuitry as shown
in Fig. 14 does not have sufficient adjustment range.
Therefore, the modulator may be modified for AM
operation by changing two resistor values in the null circuit
as shown in Fig. 15.

Product Detector

The SL1796 makes an excellent SSB product detector
(see Fig. 16).

This product detector has a sensitivity of 3.0 microvolts
and a dynamic range of 90 dB when operating at an
intermediate frequency of 9 MHz.

The detector is broadband for the entire high frequency
range. For operation at very low intermediate frequencies
down to 50 kHz the 0.1uF capacitors on pins 6 and 3
should be increased to 1.0uF. Also, the output filter at
pin 4 can be tailored to a specific intermediate frequency
and audio amplifier input impedance.

This circuit may also be used as an AM detector by
introducing carrier signal at the carrier input and an AM
signal at the SSB input.

The carrier signal may be derived from the intermediate
frequency signal or generated locally. The carrier signal may
be introduced with or without modulation, provided its
level is sufficiently high to saturate the upper quad
differential amplifier. If the carrier signal is modulated, a
300 mV(rms) input level is recommended.

Double Balanced Mixer

The SL1796 may be used as a double balanced mixer
with either broadband or tuned narrow band input and
output networks.

The local osciliator signal is introduced at the carrier
input  port with a recommended amplitude of
100 mV(rms).

Fig. 17 shows a mixer with a broadband input and a
tuned output.

Frequency Doubler

The SL1796 will operate as a frequency doubler by
introducing the same frequency at both input ports.
Figs. 18 and 19 show a broadband frequency doubler

and a tuned output very high frequency (VHF) doubler,
respectively.

SL1796C

Phase Detection and FM Detection

The SL1796 will function as a phase detector. High-level
input signals are introduced at both inputs. When both
inputs are at the same frequency the SL1796 will deliver an
output which is a function of the phase difference between
the two input signals.

An FM detector may be constructed by using the phase
detector principle. A tuned circuit is added at one of the
inputs to cause the two input signals to vary in phase as a
function of frequency. The SL1796 will then provide an
output which is a function of the input signai frequency,

TYPICAL APPLICATIONS (FIGS. 13 TO 19)
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SL1796C
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SL3045C SL3046C

© PLESSEY SL3000 SERIES

SEMICONDUCTORS TRANSISTOR ARRAYS

SL3045C SL3046C

TRANSISTOR ARRAYS

The SL3045 and SL3046 are monolithic arrays of five
general purpose high frequency transistors arranged as

a differential pair and three isolated transistors. The O - S T <
transistors feature a Ve matching of, typically, better
than + 5mV between any pair, an fT of 300MHz and a
low noise figure.
The SL3045 is available only in a ceramic dual-in-line
package ; the SL3046 is packaged in plastic dual-in-line.
3 7 10

13 SUBSTRATE

DG14

Fig. 1 Pin connections

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Tamp = +25°C

Static Characteristics

Symbol Characteristic Value Units Test conditions
Min. Typ. | Max.
BVego Emitter-base breakdown 5 \Y 'E = 10uA
BVceo Collector-emitter breakdown 15 \ Ic=1mA
BVceo Collector-base breakdown 20 50 \Y Ic = 10uA
BVcio Collector-substrate breakdown 20 70 v lc = 10uA
Iceo Collector cut off current 0.5 A |Vcg=10V,lIg=0
lcBo Collector cut off current 4 nA |Vecg=10V,Ig=0
VBE(ON) Base emitter voltage 0.71 \% Vcg=3Vic=1mA
0.78 \Y% Vce =3V ic =10mA
VCE(SAT) Collector-emitter saturation 0.3 \Y Ig = 1mA Ic = 10mA
hge Static forward current-transfer 120 Vce =3V ic = 10mA
ratio 40 100 Vee =3V ic=1mA
50 VCE=3VIC= 10uA
Input offset current—
| . A |Vce=3Vic=1mA
10 differential pair 02 2 H ce=3Vlic
AVggq Input offset voltage—
V |Vee=3Vigc=1mA
differential pair 0.35 5 m CE c=1m
AV i
BE2 Input' offset voltage-isolated 045 5 mV |Vee=3Vig=1ma
transistors
0l ge Temperature co-efficient of o
= V/"C|Vceg =3V ic=1mA
oT input offset voltage 2 K CE ¢
9 VgE(ON) Temper?ture co-efficient of 18 mV/°C| Veg =3V I = 1mA
base emitter-voltage
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SL3045C SL3046C

Dynamic Characteristics

Symbol Characteristic Value Units Test conditions
Min. Typ. Max
N.F. Wide band noise figure 3.5 dB | f="10Hz to 10kHz
VCE =3V lC = 100}1A
Source resistance = 1k
Y¢e Forward transfer admittance 31-j1.5 mmho
Yie Input admittance 0.3-j0.04 mmho | f= 1MHz
Yoe Output admittance 0.003+j0.04 mmho | Vcg =3V Igc = 1TmA
Yie Reverse transfer admittance 0.000—j0.003| mmho
h¢e Forward current transfer ratio 110
hie Short cct. input impedance 3.5 kQ | f=1kHz
hoe Open cct. output admittance 15.6 umho | Vcg =3V Igc = 1mA
hre Open circu{t reverse voltage 1.8x10-4
transfer ratio
fy Gain-bandwidth product 500 600 MHz | Vcg =3V ic =3mA
Cig Emitter-base capacitance 1.7 pF | VEg=3VIg=0
Cos Collector-base capacitance 1.5 pF | Vcg=3Vic=0
Cci Collector-substrate capacitance 3.0 pF | Ves=3Vig=0
CHARACTERISTIC GRAPHS
1 700
—
v
12 600
0 500
5 8 v s = «00
= S £ / s
: 6 00 / {
200
L /
2 100
0 0
o0 01 10 0 1 2 3 L 5
e (mA) Ic (mA)
125
_—
Veg =3V
100
75
50
0
() 01 10 10
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Veg=3V

o)

S B,

Ic (mA)

Avgg (mV)

SL3045C

ABSOLUTE MAXIMUM RATINGS

All electrical ratings apply to individual transistors.
The isolation pin must always be negative with respect

to the collectors.

Veeo = 20V Vego = 15V lc =50mA g = 26mA
Vceo = 15V Vcio = 20V [ = 50mA

SL3045C —DG

Storage temperature
Junction temperature
Package dissipation

SL3046C — DP

Storage temperature
Junction temperature
Package dissipation

—b55°Cto +175°C
+175°C

750mW (derate linearly
from 55°C to +175°C)

—b5°Cto +125°C
+125°C

500mW (derate linearly
from 55 °C to +125°C)
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SL3081D SL3082D

SL 3000 SERIES

TRANSISTOR ARRAYS

@ PLESSEY
SEMICONDUCTORS

SL3081D SL3082D

GENERAL PURPOSE HIGH CURRENT NPN TRANSISTOR ARRAYS

The SL3081 and SL3082 consist of seven high current
(100mA max) silicon NPN transistors on a common
monolithic substrate. The SL3081 is connected in a
common emitter configuration and the SL3082 is
connected in a common collector configuration.

The SL3081 and SL3082 are capable of directly driving
both incandescent seven segment displays and LED seven
segment displays.

A separate substrate connection is provided, for
maximum flexibility in circuit design.

FEATURES

B Seven Transistors Permit a Wide Range of
Applications

M Common Emitter (SL3081) or Common
Collector (SL3082) Configuration

B High Ic 100mA max (each transistor)

W Low VcgsaT 0.4V Typ. @ 50mA

APPLICATIONS

B Drivers for Incandescent Display Devices

B SL3081: Driver for Common Anode
7-Segment LED Displays

W SL3082: Driver for Common Cathode
7-Segment LED Displays

B MOS Clock and Calculator Display Interface
Circuits

M Relay and Solenoid Drivers

W Thyristor and Triac Control Circuitry

DG16

[

5
O SUBSTRATE vsJ::

Fig. 1 SL3081 pin connections

DP16 ‘sT

10 ] I% 6 l% n I% 3 I% 3 3
9 7 $L 12 "° 2 1

5
O SUBSTRATE

Fig. 2 SL3082 pin connections

ABSOLUTE MAXIMUM RATINGS

Ta = +25°C

All electrical ratings apply to individual transistors;
termal ratings apply to total package dissipation.

The collector of each transistor of the SL3081 and
SL3082 is isolated from the substrate by an integral diode.
The substrate must be connected to a voltage which is more
negative than any collector voltage in order to maintain
isolation between transistors and to provide normal
transistor operation. To avoid undesired coupling, the
substrate (pin 5) should be maintained at either DC or
signal (AC) earth.

Electrical Ratings

Vceo = 12V, Vego = 20V,|VEgo = 5V, Vo = 20V,
Ic = Ig = 100mA

Power dissipation 500mwW
Thermal Ratings

Storage temperature —55°C to +175°C

Junction operating temperature +175°C
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ELECTRICAL CHARACTERISTICS @ Tp = 22°C +2°C

Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Collector-base breakdown BVceo 20 50 \ Ic =500uA, Ig =0
Collector-substrate breakdown BV¢io 20 70 \% lc) =500uA 1g = 0
Collector-emitter breakdown BVceo 12 20 \% lc=1mA, Ig=0
Emitter-base breakdown BVego 5 5.6 \ Ig = 500uA
DC forward current transfer ratio hee. 30 68 Vee = 0.5V, Ic = 30mA
40 70 Vce = 0.8V, I¢ = 50mA
Collector emitter saturation VCE(SAT)
SL3081, SL3082 0.27 0.5 \Y lc =30mA, Ig = 1mA
SL3081 0.4 0.7 \Y lc =B60mA, Ig = 5mA
SL3082 0.4 0.8 \ Ic =50mA, Ig = 5mA
Collector cut-off current Iceo 10 MA Ve =10V, 13 =0
Collector cut-off current lcso 1 MA Veg =10V, Ig =0
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SL3083D

© PLESSEY

SEMICONDUCTORS

SL 3000 SERIES

TRANSISTOR ARRAYS

SL3083D

GENERAL PURPOSE HIGH CURRENT NPN TRANSISTOR ARRAY

The SL3083 is an array of five independent high current
(100mA max) NPN transistors on a common monolithic
substrate. In addition, two of the transistors (TR1 and
TR2) are matched at low currents (i.e. 1TmA) for
applications in which offset parameters are of special
importance.

Independent connections for each transistor plus a
separate terminal for the substrate permit maximum
flexibility in circuit design.

FEATURES

High I¢ 100mA Max
Low VCESAT 0.7V Max @ 50mA
Matched Pair (TR1 and TR2)

A Vg +bmV Max

lho 2.5uA Max @ TmA

5 Independent Transistors plus Separate
Substrate Connection

APPLICATIONS

Signal Processing and Switching Systems
Operating From DC to VHF

Lamp, Relay, Solenoid Driver

Differential Amplifier

Temperature Compensated Amplifier
Thyristor Firing

SUBSTRATE
5

o1 ([7_ 03 QL N TS Q7 TH

R

TR

Ly
]

o116 fLS O 13 iu ln o lQ

DG16 DPI6

Fig. 7 SL3083 pin connections

ABSOLUTE MAXIMUM RATINGS
Ta = +25°C
Electrical Ratings

Vceo = 12V Vego = 20V, Vego =5V, Vgio = 20V,
Ic = Ig = 100mA

Power dissipation 500mwW

Thermal Ratings

—55°C to +175°C
+175°C

Storage temperature
Junction operating temperature

All electrical ratings apply to individual transistors;
thermal ratings apply to total package dissipation.

The collector of each transistor of the SL.3083 is isolated
from the substrate by an integral diode. The substrate must
be connected to a voltage which is more negative than any
collector voltage in order to maintain isolation between
transistors and to provide normal transistor operation. To
avoid undesired coupling, the substrate (pin 5) should be
maintained at either DC or signal (AC) earth.
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ELECTRICAL CHARACTERISTICS @ Tp =22°C +2°C

Value
Characteristic Symbol Units Condition
Min. Typ. Max.

Co' ector-base breakdown BVcBo 20 50 \ Ic = 100uA, Ig =0

Collector-emitter breakdown BVceo 12 20 \% Ic=1mA,lg =0

Colfector-substrate breakdown BVc¢io 20 70 \Y Ic) =100uA, I =01g =0

Emitter-base breakdown BVego 5 5.6 \Y Ig = 500uA, Ic =0

Collector cut off current Iceo 10 MA Vece =10V, Ig =0

Collector cut off current IcBoO 1 MA Veg =10V, Ig =0

DC forward current transfer ratio heg 40 120 Vce =3V ¢ = 10mA

DC forward current transfer ratio hgge 40 80 Vce =3V Ig =50mA

Base emitter voltage VBE (ON) 0.65 0.74 0.85 \% Vcg =3V ig =10mA
. Collector emitter saturation NVCE (SAT) 0.4 0.7 \ Ic =50mA, Ig = 5mA

FOR TRANSISTORS T1 AND T2 (As a differential amplifier)

Input offset voltage AVge 1.2 5 mV Vce =3V

Input offset current l10 0.7 25 uA Ic =1mA
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SL3127C

@ PLESSEY SL 3000 SERIES

SEMICONDUCTORS TRANSISTOR ARRAYS

SL3127C

HIGH FREQUENCY NPN TRANSISTOR ARRAY

The SL3127 consists of five general-purpose silicon NPN
transistors on a common substrate. The monolithic
construction provides close electrical and thermal matching 3 J-s Qu T: Tz T“ Tn 9
of the five transistors. Each of the transistors exhibits a low

noise figure (3.6 dB typ. @ 60 MHz) and a value of fy. 5 / k f |
greater than 1.5 GHz. Each of the transistors is individually

accessible and a separate substrate connection is provided,

which is used to ensure isolation between each transistor. / ; suB / ;

The SL3127 is pin compatible with RCA CA3127E.

DG16
ABSOLUTE MAXIMUM RATINGS at Ty = 25°C
Fig. 1 Pin connections, top view
Power dissipation
Any one transistor 150mwW
Total package 300mwW e remensre-mve | | | ||
Ambient temperature range COLLECTOR - EMITTER VOLTAGE = 6V
Storage —55 to +150°C 1]
Operating —55 t0 125°C ¢ -
The following limiting values ap\p|y to each device: 3 v
Collector to emitter voltage Vceo 15V f_ /
Coliector to base voltage Vcpo 20v L/
Collector to substrate Vg0 ™ 20V "
Collector current I¢ 20mA
00 2 12 “ 16

*The collector of each transistor is isolated from the
substrate by an integral diode. The substrate (pin 5) must
be connected to the most negative point in the external Fig. 2 Typical gain-bandwidth product (f7)
circuit to maintain isolation between the transistors. V. collector current

6 8 0
COLLECTOR CURRENT (Ic) (mA)

AMBIENT TEMPERATURE = +25°C
OLLECTOR -EMITTER VOLTAGE = 6V

Q

20

hre

COLLECTOR CURRENT (Ic) (mA)

Fig. 3 DC forward current transfer
ratio v. collector current
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ELECTRICAL CHARACTERISTICS at Ty = +25°C for each transistor

Static characteristics

Value
Characteristic Symbol Units Conditions
Min. Typ. Max
Collector-base breakdown voltage BVceo 20 30 \ lc=1uA, g =0
Collector-emitter breakdown voltage BVceo 15 18 \ lc=1uA, Ig=0
Collector-substrate breakdown voltage BV¢io 20 55 \ lc=1uA,1g=0,1g=0
Emitter-base breakdown voltage BVego 45 5.5 \ lg =10uA, Ic =0
- DC forward current transfer ratio heg Vcg =6V
40 95 lc =5mA
40 100 Ic = 1TmA
40 100 Ic=0.1mA
Base-emitter voltage Vge 0.64 0.74 0.84 Vv Vcg =6V, Ic =1mA
Collector-emitter saturation voitage VCE(SAT) 0.26 0.5 \ Ic =10mA, Ig= TmA
Magnitude of difference in Vgg AVgEg 0.5 5 mV | Vgg =6V, Ic =1mA
Magnitude of difference in Ig Alg 0.02 3 uA | Vcg =6V, Ic=1mA
Dynamic Characteristics
Value
Characteristic Symbol Units Conditions
Min. Typ. Max
Gain-bandwidth product fr 1.6 GHz | Vcg =6V, Ic =5mA
Noise Figure NF 3.6 dB | Vcg =6V, Rg = 200Q2
f=60MHz, Ic = 2mA
Knee of 1/f noise figure curve - <1 kHz | Vcg =6V, Rg =200Q2
lC =2mA
[
TA=-55°C | T
09
——"—‘.’-‘-‘
08 /"’_——"—‘_—‘ . al
Taz +25°C =]
= [ ——
‘>'m 07 lJ"'—‘
o L1771 i
06 | Taz +125°C T
-t
os P el
n”“u-‘
0-01 01 0 10:0
COLLECTOR CURRENT (Ic) (mA)
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Fig. 4 Base-emitter voltage (Vgg) v. collector
current




11

A

Ta= +25°C

COLLECTOR-EMITTER VOLTAGE = 6V
SOURCE IMPEDANCE Rg= 2000

FREQUENCY = 60MHz

NF (dB)
]

||

| ]

0
COLLECTOR CURRENT (Ic) {mA)

Fig. 5§ Noise figure v. collector current

SL3127C
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@ PLESSEY

SEMICONDUCTORS

SL3145C

2-5GHz TRANSISTOR ARRAY

The SL3145is a monolithic array of five general purpose

high frequency transistors arranged as a differential pair and
three isolated transistors.

FEATURES

B f=25GHZ

B Wideband Noise Figure = 3dB

B Vge Matching = Better than 5 mV
B Pin-Compatible with SL3045

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb = +25°C #5°C

SL3145C

SL300 SERIES

MATCHED TRANSISTORS

2 1 5 4 6 8 9 n 1
3 7 10

2 n

13 SUBSTRATE

vi14

Fig. 1 Schematic and pin diagram

Characteristic Vi \-/ra;:e Mo, Units Conditions

Base-lsolation Voltage 10 \ Ig = 1A

Emitter-base breakdown 5 v Ic = 10uA

Collector-emitter breakdown 8 15 v Ic = 10nA

Collector-base breakdown 12 24 \Y lg = 10uA

Collector-substrate breakdown 20 40 \ Ic = 10uA

Base-emitter voltage 0.73 \ Vce =2V, lc=1mA

Static forward current 30 80 Vce =2V, lc =1mA

transfer ratio .

Input offset current 0.2 2 HA Ve =2V, lc=1mA

(differential pair)

Input offset voltage 0.35 5 mV Vee =2V, Ic=1mA

(differential pair)

Input offset voltage 0.45 5 mV Vee =2V, Ic=1mA

(others)

Temperature coefficient 2 uv/°c Veg =2V, Ig = 1mA

input offset voltage

Temperature coefficient 1.6 mV/°C Vee =2V, Ig=1mA

base emitter voltage y

Wideband noise figure 3.0 dB Vce =2V, Ic = 100uA
Rs = 1k

Gain-Bandwidth product 25 GHz Vce =2V, Ic = 10mA

VCE(SAT) 0.35 \ Ilc =10mA, Ig = TmA

VBE(SAT) 0.95 \ Ic =10mA, Ig = TmA

lcso 0.3 nA Veg = 16V

Icio 0.6 nA Ve =20V

Islo 1.2 nA Vg, = 10V

Ceb 0.4 pF Bias =0V

Cecb 0.4 pF Bias = OV

Cel 0.8 pF Bias = OV

207



208

he

a Vgg (mv)

100

90

80

VCE: 2v
70
|

60

50

2

30

20

10

100nA 1A 10pA 100pA mA 10mA
lc
Fig. 2 Typical variation of hgo with 1,

5

‘

3

2

~ Veg=2¥
1
100nA 19A 10pA 100pA TmA OmA

IC

Fig. 4 Typical Vgg mismatch v. le

\
il

01 t 10 100
1. (mA)

Fig. 3 Typical f v. collector current
(f-,- =f/hge, f = 200MHz)
ABSOLUTE MAXIMUM RATINGS

Storage temperature: ~55°C to +150°C

Junction operating temperature: 150°C

Vego: 12V Vego: 5V lc :20mA
Vceo: 8V Veio: 20V

Maximum individual transistor dissipation: 200mw
Total package dissipation: 350mwW
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© PLESSEY SL 3000 SERIES

SEMICONDUCTORS TRANSISTOR ARRAYS

SL3146A,SL3146C
SL3183A, SL3183C

HIGH VOLTAGE TRANSISTOR ARRAYS

The Plessey Semiconductors SL3146A, SL3146,
SL3183A and SL3183 are general-purpose high-voltage
silicon NPN transistor arrays on a common monolithic
substrate.

SL3146A and SL3146 (high voltage versions of SL3046)
each consist of five transistors with two of the transistors
connected to form a differential pair. These types are
recommended for use in the DC to VHF range. The
SL3146A and SL3146 are supplied in either 14 lead plastic

6§ 07 09 010 O12 013

DIL package (temperature range —40°C to +85°C) or SUBSTRATE
14-lead ceramic DIL package (temperature range —55°C to P16
+125°C).

SL3183A and SL3183 consist of five high-current
transistors with independent connections for each
transistor. In addition, two of these transistors (TR1 and
TR2) are matched at low current (ie. 1mA) for
applications where offset parameters are of special
importance. A special substrate terminal is also included for T‘ ‘[7 ] T‘
greater flexibility in circuit design. The SL3183A and  —
SL3183 are high-voltage versions of the SL3083 and are 2“
supplied in either 16-lead plastic DIL package (temperature
range —40°C to +85°C) or 16-lead ceramic package TRY ?

(temperature range _55°C to +125°C).
l; (LS llS l\z

Fig. 2 SL3183/A pin connections

Fig. 1 SL3146/A pin connections

SUES'RME

—o

Cp oy
LQJ

1
Eﬁ

o
o-

3
o—
@

DG16

FEATURES
APPLICATIONS

B Matched General Purpose Transistors
M Vg Matched to +5mV Max. M Signal Processing Systems, DC — VHF
B Operation from DC to 120MHz (SL3146/A) B Custom Designed Differential Amplifiers
B Low Noise Figure: 3.2dB Typ. @ 1kHz M Temperature Compensated Amplifiers

(SL3146/A) M Lamp and Relay Drivers (SL3183/A)
B High Ic: 75mA Max. (SL3183/A) M Thyristor Firing-(SL3183/A)
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SL3146A&C SL3183A&C

ELECTRICAL CHARACTERISTICS @ Tp = +25°C (SL3183/A)

Static Characteristics

’7 Value
Characteristic Symbol SL3183A SL3183C Units’ Conditions
Min. | Typ. | Max. | Min. | Typ. | Max.
For each transistor
Collector-base breakdown voltage BVcgo 50 40 V |lc =100uA, 1g =0
Collector-emitter breakdown voltage BVceo 40 30 V |Ic=1mA, lg=0
Collector-substrate breakdown voltage BV¢io 50 40 V |lg; =100uA, 1g=0,lg=0
Emitter-base breakdown voltage BVggo 5 5 V |lg =500uA, Ic =0
Collector cut-off current Iceo 10 10 uA |Vecg =10V, Ig =0
Collector cut-off current Icso 1 1 MA [Vce =10V, Ig =0
DC forward current transfer ratio hre 40 40 Vcg =3V, Ic = 10mA
40 40 Vce =5V, Ic = 50mA
Base-emitter voltage Ve 0.65 | 0.75 | 0.85 | 0.65 | 0.75 | 0.85 V |Vcg =3V, I¢c = 10mA
Collector-emitter saturation voltage *VCE(SAT) 1.7 | 30 l 1.7 | 30 V |lc =50mA, Ig = 5mA
For transistors TR1 and TR2 (as a differential amplifier)
Absolute input offset voltage Vio! 047 | 50 047 | 50 |mV |Vcg=3V,Ic=1mA
Absolute input offset current ol 078 | 2.5 0.78 | 25 MA |Veg =3V, Ic=1mA

*A maximum dissipation of & transistors x 150mW = 750mW is possible for a particular application

ABSOLUTE MAXIMUM RATINGS @ Tp =25°C

SL3146C SL3146A SL3183C SL3183A

Power dissipation (per transistor) 300 300 500 500 mw
Power dissipation (total package)
Up to +55°C 750 750 750 750 mw
Above +55°C Derate linearity 6 - 67 mwW/°C
Operating temperature range
Plastic package —40t0o+85 —40t0+85 —40to+85 —40to +85 °c
Ceramic package —551t0+125 —565to+1256 —55t0+125 —55t0 +125 °c
Storage temperature range
Plastic package —65to +150 —65to +1560 —65 to +150 —65 to +150 °c
Ceramic package —65t0o+175 —65t0o+175 —65t0o+175 —65to +175 °c

The foliowing ratings apply to individual transistors

Collector-emitter voltage, Vcgo 30 40 30 40 v
Collector-base voltage, Vcgo 40 50 40 50 \Y%
Collector-substrate voltage, Vc|o 40 50 40 50 \"
Emitter-base coltage, VEgo 5 5 5 5 v
Collector current, Ic 50 50 75 75 mA
Base current, Ig 20 20 mA

*The collector of each transistor is isolated from the substrate by an integral diode.

NOTE: The substrate pin must always be negative with respect to the collectors.
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© PLESSEY

SEMICONDUCTORS

SL/8Ub

SL78— SERIES

VOLTAGE REGULATORS

SL7800 SERIES

1 Amp THREE-TERMINAL POSITIVE VOLTAGE REGULATORS

The SL7800 series of three-terminal positive voltage
regulators provides a choice of several fixed output
voltages, making them suitable for a wide range of
applications. They are particularly useful forlocal or on-
card regulation, thereby eliminating the distribution
problems associated with single point regulation.

All the SL7800 series of regulators are available in
the TO-3 metal can package. This allows them to deliver
over 1A if adequate heat sinking is provided. They also
employ internal current limiting, thermal shutdown and
output transistor safe area compensation, which makes
them essentially blow-out proof.

In addition to being used as fixed voltage regulators,
these devices can be used with external components to
obtain adjustable output voltages and currents.

FEATURES

W Output Current in Excess of TA

B Internal Thermal Overload Protection
B Output Transistor Overload Protection
B Internal Short-Circuit Current Limit

B No External Components Required

TO-3 METAL CAN
(TOP VIEW)

INPUT,

O ©)

ouTPUT CASE
COMMON KM3

Fig.1 Pin connections

OVER VOLTAGE
PROTECTION

| [SHORT CIRCUIT )
N CURRENT Vour
PROTECTION

TEMPERATURE
COMPENSATED)
THERMAL REFERENCE
OVERLOAD
PROTECTION

ERROR
AMPLIFIER

po

THE SL7800 RANGE
Type No. Nominal Voltage
SL7805C 5V
SL7806C 6V
SL7808C 8V
SL7812C 12v
SL7815C 15V
SL7818C 18V
SL7824C 24V
SL7830C 30V

Fig.2 Block diagram

ABSOLUTE MAXIMUM RATINGS

Input voltage
05/06/08/12/15 35V
18/24/30 40V
Internal power dissipation (Note 1) Internally limited
Storage temperature range —55°C to +150°C
Operating ambient temperature range 0°C to +70°C
Lead temperature (soldering 10sec time limit) 300°C

Note 1. Typical thermal resistances

4°C/W
35°C/W

Junction-to-case
Junction-to-ambient
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ELECTRICAL CHARACTERISTICS
SL7805C

Test conditions (unless otherwise stated):
Vin = 10V, lout = 500mA, 0°C<Ty<125°C

Value
Characteristics Min.| Typ. | Max.| Units Conditions
Output voltage 4.8 5 5.2 \ Ty = 25°C
Line regulation 100 mV Ty = 25°C, 7.25V < Vin < 25V
Load regulation 100 mV Ty = 25°C, BmA < loyt < 1.6A
Output voltage 4.75 5.25 \ 7.25V < Vin < 20V
5mA < lout € 1.0A
Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 mA Ty = 25°C, 8.25V < Vin < 25V
Quiescent current change with foad 0.5 mA Ty = 25°C, 5mA < lout < 1.0A
Output noise voltage 40 uVv Ty = 25°C, 10Hz < f < 100kHz
Long term stability 20 mV
Ripple rejection 62 dB f = 100Hz, 8V < Vin < 18V
Dropout voltage 2 \ Ty = 25°C.lout = 1.0A
Output resistance 20 mQ f'= 1kHz, Ta = 25°C
Short circuit current 850 mA Ty = 25°C, Vin = 25V
Peak output current 2.1 A T, = 25°C
SL7806C
Test conditions (unless otherwise stated):
Vin = 11V, lout = 500mA, 0°C<Ty<125°C
Value
Characteristics Min.| Typ. | Max.| Units Conditions
Output voltage 575 | 6 6.25 \ Ty = 25C"
Line regulation 120 mV Ty = 25°C, 8.3V < Vin < 25V
Load regulation 120 mV Ty = 25°C, BmA < lout < 1.5A
Output voltage 5.7 6.3 \ 8.3V £ Vin < 21V
5mA < lout < 1.0A
Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 mA Ty = 25°C, 9.3V < Vip < 26V
Quiescent current change with load 0.5 mA Ty = 25°C, 5BmA < lout < 1.0A
Output noise voltage 45 ny Ty = 25 C, 10Hz < f < 100kHz
Long term stability 24 mV
Ripple rejection 59 dB f - 100Hz, 9V < Vinh < 19V
Dropout voltage 2 \ Ty = 25 C.lout =1.0A
Output resistance 20 mQ f - 1kHz, Ta= 25°C
Short circuit current 850 mA Ty 25°C, Vin = 25V
Peak output current 2.1 A T, 25 C
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SL7808C

Test conditions (unless otherwise stated):
Vin = 14V, lout = 500mA, 0°C<Tu<125°C

DLIOUD[0[Of 16] 1uferfwv

Value

Characteristics Min.[ Typ. | Max. |Units Conditions
Output voltage 77 8 8.3 \ Ts=25C
Line regulation 160 mV Ty = 25°C, 10.5V < Vinh < 25V
Load regulation 160 mV Ty = 25°C, 5BmA < lout < 1.6A
Output voltage 76 84 \ 10.5V < Vinh < 23V

5mA < lout < 1.0A
Quiescent current 7 10 mA Ty~ 25°C
Quiescent current change with line 1 mA Ty = 25"C, 11.5V < Vin < 25V
Quiescent current change with load 05 mA Ty == 25°C, 5mA < lout < 1.0A
Output noise voltage 52 nv Ty = 25"C,10Hz < f < 100 kHz
Long term stability 32 mV
Ripple rejection 56 dB f = 100Hz, 11.5V < Vin < 21.5V
Dropout voltage 2 \ Ty = 25°C, louwt = 1.0A
Output resistance 20 mQ f = 1kHz, Ta = 25°C
Short circuit current 850 mA Ty = 25°C, Vin = 25V
Peak output current 2.1 A Ty = 25°C, Vin = 13V
SL7812C
Test conditions (unless otherwise stated):
Vin = 19V, lout = 500mA, 0°C<Tu<125°C
Value

Characteristics Min.| Typ.| Max. | Units Conditions
Output voltage 115 | 12 125 \ Ty = 25°C
Line regulation 240 mV Ty = 25°C, 14.6V < Vin < 30V
Load regulation 240 mV Ty = 25°C, 5BmA < lout < 1.5A
Qutput voltage 11.4 12.6 Vv 14.6V < Vin < 27V

5mA < lout < 1.0A

Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 mA Ty = 25°C, 15.6V < Vin < 30V
Quiescent current change with load 05 mA Ty = 25°C, 5mA < lout < 1.0A
Output noise voltage 75 nv Ty = 25°C, 10Hz < f < 100kHz
Long term stability 48 mV
Ripple rejection 55 dB f = 100Hz, 15V < Vin < 25V
Dropout voltage 2 Vv Ty= 25°C.lout =1.0A
Output resistance 20 mQ f = 1kHz, Ta = 25°C
Short circuit current 600 mA Ty = 25°C, Vin = 30V
Peak output current 2.1 A Ty = 25°C, Vin = 17V
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SL./78UD

SL7815C

Test conditions (unless otherwise stated):
Vin = 23V, lout = 500mA, 0°C<Ty<125°C

Value

Characteristics Min.| Typ. | Max. | Units Conditions
Output voltage 144 |15 15.6 \ Ty = 25°C
Line regulation 300 mV Ty = 25°C, 17.75V < Vin < 30V
Load regulation 300 mV Ty = 25°C, 5BmA < | out < 1.5A
Output voltage 14.25 156.75| V 17.75V < Vin < 30V

5mA < lout < 1.0A

Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 mA Ty = 25°C, 18.75V < Vin < 30V
Quiescent current change with load 0.5 mA Ty = 25°C, 5BmA < lout < 1.0A
Output noise voltage 920 uv Ty = 25°C, 10Hz < f < 100kHz
Long term stability 60 mV
Ripple rejection 54 dB f = 100Hz, 18.5V < Vin < 28.5V
Dropout voltage 2 \ Ty = 25°C, lout =1.0A
Output resistance 20 mQ f = 1kHz, Ta = 25°C
Short circuit current 600 mA Ty = 25°C, Vin = 30V
Peak output current 21 A Ty = 25°C, Vin = 20V

SL7818C

Test conditions (unless otherwise stated):
Vin = 27V, lout = 500mA, 0°C<Ty<125°C

Value

Characteristics Min.| Typ. | Max.| Units Conditions
Output voltage 17.3| 18 18.7 \% Ty = 25°C
Line regulation 360 mV Ty = 25°C, 21V < Vin < 33V
Load regulation 360 mV Ty = 25°C, 5BmA < lout < 1.6A
Output voltage 171 18.9 Vv 21V < Vinh < 33V

5mA < lout < 1.0A

Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 mA Ty = 25°C, 22V < Vin < 33V
Quiescent current change with load 0.5 mA Ty == 25°C, 5mA < lout < 1.0A
Output noise voltage 110 uv Ty = 25°C, 10Hz < f € 100kHz
Long term stability 72 mV
Ripple rejection 53 dB f = 100 Hz, 22V< Vin < 32V
Dropout voltage 2 \% Ty = 25°C. lout = 1.0A
Output resistance 25 mQ f = 1kHz, Ta = 25°C
Short circuit current 600 mA Ty == 25°C, Vin = 30V
Peak output current 2.1 A Ty = 25°C, Vin = 23V
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SL7805

SL7824C

Test conditions (unless otherwise stated) :
Vin = 33V, lout = 500mA, 0°C<Ty<125°C

Value

Characteristics Min} Typ. | Max. | Units Conditions
Output voltage 23 24 25 \ T, = 25°C
Line regulation 480 mvV Ty = 25°C, 27.2V < Vip < 38V
Load regulation 480 mV Ty = 25°C, BmA < lout < 1.6A
Output voltage 22.8 252 \ 27.2V < Vin <38V

5mA < lout < 1.0A
Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 n:A Ty = 25°C, 28.2V < Vip < 38V
Quiescent current change with load 0.5 mA Ty = 25°C, 5mA < lout < 1.0A
Output noise voltage 170 nv Ty = 25°C, 10Hz < f < 100kHz
Long term stability 96 mV
Ripple rejection 50 dB f == 100Hz, 28V < Vin < 38V
Dropout voltage 2 \ Ty = 25°C,lout = 1.0A
Output resistance 30 mQ f=1kHz, Ta= 25°C
Short circuit current 275 mA Ty = 25°C, Vin = 35V
Peak output current 2.1 A Ty = 25°C, Vin = 29V
SL7830C
Test conditions (unless otherwise stated):
Vin = 40V, lout = 500mA, 0°C<Ty<125°C
Value

Characteristic Min | Typ. | Max. | Units Conditions
Output voltage 28.8] 30 312 | v Ty = 25°C
Line regulation 600 mV Ty = 25°C, 33.5V < Vin < 40V
Load regulation 600 mV Ty = 25°C, 5mA < lout < 1.5A
Output voltage 285 315 \ 33.5V < Vin < 40V

5mA < lout < 1.0A

Quiescent current 7 10 mA Ty = 25°C
Quiescent current change with line 1 mA Ty = 25°C, 34.5V < Vin < 40V
Quiescent current change with load 0.5 mA Ty = 25°C, 5mA < lout < 1.0A
Output noise voltage 210 uv Ty = 25°C, 10Hz < f < 100kHz
Long term stability 120 mV
Ripple rejection 46 dB = 100Hz, 34V < Vin < 40V
Dropout voltage 2 Vv Ty = 25°C lout = 1.0A
Output resistance 30 mQ f = 1kHz, Ta = 25°C
Short circuit current 275 mA Ty = 25°C, Vin = 35V
Peak output current 2.1 A Ty = 25°C, Vin = 35V
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TYPICALAPPLICATIONS

C1: RESERVOIR CAPACITOR
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Fig.7 Negative output voltage circuit

Fig.8 High input voltage regulator
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ordering information

U.K. ORDERS

Orders for quantities up to 99 received by Plessey Semiconductors at Swindon
will be referred automatically to our U.K. distributors ; quantities of 1000 and over
must be ordered from Plessey Semiconductors direct, at the following address:
Plessey Semiconductors
Cheney Manor
Swindon
Wilts. SN2 2QW
Tel: (0793) 36251
Telex: 449637

OVERSEAS ORDERS

Products contained in this Databook can be ordered from your listed Plessey
Office. Agent or Distributor.

PLESSEY SEMICONDUCTORS IC TYPE NUMBERING

Plessey Semiconductors integrated circuits are allocated type numbers which
must be used when ordering. The Pro-Electron code is used to identify package
outlines.

CM — Multilead TO-5

DG — Ceramic Dual-in-Line (cerdip)
DP — Plastic Dual-in-Line

FM — 10-lead Flatpack

GM — 14-lead Flatpack

K AN Nat
INIVE —= IVITL

This package code is for reference purposes only and need only be used when
ordering where a device is offered in more than one package style. The package
code does not appear on the device itself.
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Plessey
Semiconductors
world-wide
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sales offices

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

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

ITALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37341

SCANDINAVIA Svenska Plessey A.B., Alstromergatan 39, 4tr, S-112 47 Stockholm 49, (P.0. Box 49023 S-100 28
Stockholm 49) Sweden. Tel: 08 23 55 40 Tx: 10558

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

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

Tx: 449637
USA Plessey Semiconductors, 1641 Kaiser Avenue, {rvine, California 92714, Tel: (714) 540-9979 TWX: 910-595-

1930
Plessey Semiconductors, 9950 W. Lawrence, Suite 119, Schiller Park, IL 60176. Tel: (312) 678-3280/3281

TWX: 910-227-3746
Plessey Semiconductors, 170 Finn Court, Farmingdale, NY 11735. Tel :(516) 249-6446 TWX: 510-224-6124

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

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

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

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

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

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

EIRE Plessey Ireland Ltd., Mount Brown, 0id Kilmainham, Dublin 8. Tel: 75 84 51/2. Tx: 4831

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

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

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

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

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

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

SOUTH AFRICA Plessey South Africa Ltd., Forum Building, Struben Street, (P.0. Box 241 6) Pretoria 0001
Transvaal. Tel: 34511 Tx: 53-0277

SPAIN The Plessey Company Ltd., Calle Martires de Alcala, 4-3° Dcha., Madrid 8. Tel: 248 12 18 and
248 38 82 Tx: 42701
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distributors

FRANCE Scientech, 11 Avenue Ferdinand Buisson, 75016 Paris. Tel: 609 91 36 Tx: 26042

ITALY Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794

SCANDINAVIA Scansupply A/S., Nannasgade 20, Dk-2200 Copenhagen, Denmark. Tel: 1-83 5090 Tx: 19037
Oy Ferrado A.B. Nylandsgatan 2C, 00120 Helsinki 12, Finland. Tel: 65 60 05 Tx: 121394
Skandinavisk Elektronikk A/S., Ostre Aker Vei 99, Veitvedt, Oslo 5, Norway. Tel: (02) 15 00 90

Tx: 11963
UNITED KINGDOM (For all circuits except T.V.)

Farnell Electronic Components Ltd., Canal Road, Leeds LS12 2TU Tel: 0532 636311 Tx: 55147
Gothic Electronic Components, Beacon House, Hampton Street, Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731
Semiconductor Specialists (UK) Ltd., Premier House, Fairfield Road, Yiewsley, West Drayton, Middlesex.

Tel: 08954 46415 Tx: 21958

SDS Components Ltd., The Airport, Eastern Road, Portsmouth, Hampshire PO3 5QR. Tel: 0705 65311 Tx: 86114

For T.V. circuits only:-

Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks SL1 4XU Tel: (0753) 31700/39322
C.P.C. Ltd.. 194-200 North Road, Preston PR1 1YP. Tel: (0772) 55034 Tx: 677122

USA CALIFORNIA: Los Angeles
* Los Angeles
Newport Beach
San Diego
Sunnyvale
ILLINOIS: Chicago
INDIANA: Indianapolis
MARYLAND: Ellicott City
MICHIGAN : Detroit
MINNESOTA: Minneapolis
MISSOURI: Hazelwood
Kansas City
NEW YORK: Plainview
OHIO: Dayton
PENNSYLVANIA: Pittsburgh
TEXAS: Dallas
WISCONSIN : Milwaukee

WEST GERMANY

(213) 641-4064
(213) 559-5780
(714) 833-3070
(714) 453-9005
(408) 736-2330
(312) 279-1000
(317) 243-8271
(301) 465-1272
(313) 255-0300
(612) 854-8841
(314) 731-2400
(816) 452-3900
(516) 822-5357
(513) 278-9455
(412) 781-8120
(817) 649-8981
(414) 257-1330

ANCRONA

JSH Electronics, Inc.
SEMICOMP Corporation
INTERMARK

SEMICOMP Corporation
Semiconductor Specialists
Semiconductor Specialists
Applied Engineering Consultants
Semiconductor Specialists
Semiconductor Specialists
Semiconductor Specialists
Semiconductor Specialists
Plainview Electronics Supply Corp.
Semiconductor Specialists
Semiconductor Specialists
PATCO Supply

Semiconductor Specialists

PLZ1 Dr. Guenther Dohrenberg, 1000 Berlin 30, Bayreuther Strasse 3. Tel: (030) 21 38 043-45

PLZ2 Nordelektronik GmbH-KG, 2085 Quickborn, Harksheiderweg 238-240. Tel: (04 106) 4031 Tx: 02 14299
PLZ6 Mansfeld GmbH & Co. KG, 6000 Frankfurt, Zobelstrasse 11. Tel: (0611) 4470 20

PLZ7 Astronic GmbH & Co. KG, 7000 Stuttgart-Vaihingen, Gruendgenstrasse 7. Tel: (0711) 734918

PLZ8 Neumuller & Co. GmbH, 8021 Tauskirchen, Eschenstrasse 2. Tel: 083 6118 231 Tx: 0522106
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