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sL624C
OPERATING NOTES

Figs. 3, 4 and 6 show the SL624C 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

AF 1O
OUTPUT  H12V

DIRECTLY OR VIA MUTE
SYSTEM AS APPROPRIATE
47k _LOG

o0

I

by using three SL624Cs, one per mode. ﬁoaa %up
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. I
Te
+12vV  INPUT
Fig. 4 FM quadrature detector
aﬁ:\n 0 +12v +9V 10 12v
LY OR ViA 3
iy WPROERATE K 106 ﬂ
vou oom T voL
I'l"lné!lJﬁrLlé’:l‘Al‘Em“ ILIJ‘IIJ‘IIJ‘\I‘Llr‘:"'-;IﬂII\
SL624C SLB24C
1
|—L|J s o | = TT
,j‘ T E P
=0 209 INPUT
Hav 0-0014
=01 ==} 01
'L"”L___L_I_T "
n -
Fig. 3 Synchronous AM detector Fig. 5 Self-oscillating product d

ABSOLUTE MAXIMUM RATINGS

Storage temperature: —55°C to +150°C.
Operating temperature: —55°C to +125°C.
Supply voltage (pin2):  +18V.




Flessey 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

? ’? . 2 posmive
suppLY
ézon 20k élou [[Jvou 45
—K
P i
R ]
ﬁ [£ ot ouTRUT
]‘ " - e 101
]su []su sk 20p== []is0 - °
S00| 4
i ]l : EARTH

Fig 1 Circuit diagram
cmie
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SL630C

ELECTRICAL CHARACTERISTICS

Test conditions: Temperature = +26°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 1mVrms
Maximum output voltage 1.2 Vrms 6V supply

25 28 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
Qutput impedance 1.5 3.0 2
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

e

(2%
s

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 6 and 6. If the load resistance increases
with frequency it is necessary to stabilize the output circuitry. This is accomplished with 10Q 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 SLB30C 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.



SL630C

i + SUPPLY L +SUPRLY
1005 é =a 1on T 100 T
ST o e -
6. re
$1 & 9 w0 Loao ©° M
2. _° ° d n
[T } MUTE { J hd
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.

100p 0-002u

’;| +6V
> outeut ]
X N P 1 ¢
0.254] i v »
] c2
stesoc P Cg: sL620C 400 10
. c3 0 '_j 1000
MICROPHONE OR * ]

TRANSFORMER 0 lv e e

INPUT
001w foow|  Tioow | Toou
MUT% o ||R HEN

Fig 4 SL630C used with SL620C to achieve automatic gain control

300 LI
4 8
o » v Y

@ o = v
2 \ 3 200 V. ’/ s §
6 20 _E_ ’4 / g
8 N - ‘ Pl 3
£ 0 & e %
< N = i Load | £ LA LA o
g 40 N Q 100 bt 15 <
50 N\, mwm/ // q
< N e LORD | A s
6o N auiEscant | | 2
POWER CONSUMPTION 3
o L 4" E
[ 04 o-8 2 e 20 L] 10 [ ] o

AGC. VOLTAGE (V) . SUPPLY VOLTAGE (V)
Fig 5§ AGC characteristics Fig 6 Power characteristies
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SL630C"

ABSOLUTE MAXIMUM RATINGS

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

—-55°C to +160°C

—55°C to +1256°C
—55°C to +100°C
+18V



Dlessey @@ ctors SL600 SERIES

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
]

6y
4
350 60 ﬁl-&k h‘t&( ?Sik ﬁ‘-gk

4 QUTPUT 2
ouTeUT 1
360 3

SIGNAL 216 216

INPUT
’ »a= »
42 T (550] |2.2 242 734 | [500 500 | 11k T 11k

q:o"p

2

BASE
DECOUPLING

cms

Fig. 1 Circuit diagram of SL640C
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SL640C SL641C

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
esired sideband
output
Intermodulation SL640C —45 -35 d8 Signal 1: 42.5mVrms, 1.75MHz
products Signal 2: 42.5mVrms, 2MHz
Carrier: 100mVrms, 28.25MHz
Output: 29.75MHz
Conversion SL641C 22 25 35 mmho
transconductance . Signal: 70mVrms, 30MHz
Signal leak SL641C -18 —-12 dB Carrier: 100mVrms, 28.25MHz
Output: 1.76MHz
Carrier leak SL641C -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 1k & 4pF
Output impedance SL640C 35002 & 8pF Output 1
(see Operating 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 dB —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

-56°C 10 +175°C
250°C/W
80°Cc/W
+9V

—55°C to +125°C




SL640C SL641C

CARRIER
(NPUT
3

4
A!’Ek $|6k -k JJLQI

outPUY

SIGNAL
INPUT

$07p p——

&1
[l]zse [l]sw P

BASE
DECOUPLING

T
L
5

Fig. 2 Circuit diagram of SL641C

OPERATING NOTES

The SLB40C 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 signa! 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 SLB40C/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.

Fig. 3 Signal and carrier leak adjustments 313
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Plessey
Semiconductors

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-modutation, etc.). A wide variety of phase-locked
foops 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 fow 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 1TmV input to
maintain lock range in a typical phase-locked loop. The
current output is programmable from zero to over 2mA by
an external resistor or current input, and the gain is
voltage —, current —, or resistance — programmable from
zero to greater than 10,000,

An auxiliary amplifier with a voltage gain of, typically,
5000 is incorpated in the SL650 for use when it is required
to interface to specified leveis and impedances. The
auxiliary amplifier features low bias current (typically
25nA), fast recovery from overload, and a short-circuit
output current of £7.5mA.

The auxiliary amplifier is omitted from the SL651.

Aux amp
51650 ONLY
SIGNAL LOOP SIGNAU PR
WPUT GAIN I
+ - CONTROL
o B o W

CumRENT SwitCHEs,
F1E 62 abd

§ 4 d 4

0 5 gy o oy e g

T 7 BINARY £ ARTH

TIMING CURRENT  INPUTS
INPUTS.

g o g

REF_VCO VCO

FREQ O/P -VE
TIMING
capaciTor

DG24

- Fig.1 Pin connections (top view)

FEATURES
B VFO Frequency Variable Over 100:1 Range
With Same Capacitor: Linearity 0.2%
B VFO Temperature Coefficient:
‘B’ Types 20 ppm/°C Max.
'C’' Types 20 ppm/°C Typ.
Supply sensitivity 20 ppm/% Typ.
VFO Phase-Continuous at Transitions
Binary Interface
Phase Comparator O/P Can Swing to Supply
Voltages
On-Chip Auxiliary Amplifier (SL650)

APPLICATIONS

W Modems

B Modulators

B Demodulators

B Tone Decoders

B Tracking Filters

B Waveform Generators

QUICK REFERENCE DATA

B Supply Voltages +6V

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

E3D
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SL650B&C SL651B&C
ELECTRICAL CHARACTERISTICS

Test Conditions

Supply voltage: 6V
Supply currents: 1.5mA
Ta:+26°C £6°C

Value
Characteristics Pins Min. | Typ. | Max. Units Conditions
Variable frequency oscillator
Initial frequency offset error -3 1 +3 %
Normal mark/space ratio 098 | 1.00 | 1.02 —
Temp. coefficient of frequency +20 ppm/°C | See note 1
Frequency variation with supplies 17,19 +20 ppm/%
Voltage at timing current inputs 6,7,8,9 10 mV See note 2
VFO output, ‘low’ state 2 0 0.2 v
VFO output, ‘high’ state 2 +1.1| +1.3 v Ry = 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 |+24 v
Input current 10, 11 0.05 | 0.25} mA Vi = +3.0V
Phase comparator
Differential /P offset voltage 23,24 2 mV Voutr =0V
Input bias current 23,24 005 | 25 uA Vin =0V
Differential input resistance 23,24 100 (39
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 |10 +2.0 | t50| mA 125 = 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
Output voltage, linear range 21 +5 +5.5 \
Output current 21 12 uA l22=0
Phase comparator I/P "low’ 1 -4 -0.2 v
Phase comparator I/P ‘high’ 1 +1.9 +5.3 \
Auxiliary amplifier (SL650 only)
Differential I/P offset voltage 13,14 2 mV Vout =0V
Input bias current 13,14 0.025| 05 uA Vin =0V
Differential I/P resistance 13,14 | 0.2 3 M
Common mode /P voltage range 13,14 | ¥4 v
Voltage gain (13—14) to 156 13,14,15 {1000 | 5000 -
Output voitage range 15 4 | +4.8 \ Ry = 2kQ
Output current limit 15 +4 | $6.5 | £12 mA

NOTES

With a timing current of B0uA and f = 1kHz (C = 0.0UJF, 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 204A 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 a control current input to pin 22 of 250uA The sign of the transconductance is positive when the signal input is positive and the VFO
output (or phase comparator input) is 'high’. '
+0-8
NOM f = 1/CV
C=010047uF 201%
V=6-000 £ 0-05% /
ABSOLUTE MAXIMUM RATINGS ev0e
&
Supply voltages t 7.5V R g
4
Storage temperature -85 to+176°C ° \/
. .0 o
Operating temperature —55 to +125°C
Not greater than supplies —0
Input voltages gl Pp! o — - L iR
TIMING CURRENT
316

Fig.3 VFO linearity
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Fig. 2 Circuit diagram of SL650/SL651

OPERATING NOTES

Basic VFO Relationships

The VFO free-running frequency is inversely
proportional to the value of the tuning capacitor C,
connected to pins 4 and 5, and directly proportional to the
VFO timing current (see Fig.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 inpui 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 solel' 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.

f=

<|<
w |

1
CR’

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

VF|=V3

1

=
and R

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

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

<
{—"_“
L
g B
FLRF CURREN SWITCHES 1 ¢
T
LOGIC ' VEO
INPUTS ! VEO =g
FOR_ |, '
F+ &F :
© 7 s |
aFy [ |F2 [oF Vi
1 |F R 2 vEe
Vy)
4l R2 R3 L
~VE SUPPLY (Vo)
Fig.4 VFO and binary interface
v+
| VFO GAIN_IINPUT = vl
g K= 2L RAD/V- SEC
s 2p—evFo O/P RV,
¢
Tl 12
7 =
v=0 =
R
Ve V= V- OR CONTROL VOLTAGE V¢

Fig.5 VFO basic configuration
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SL650B&C SL651B&C

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 5Sus.

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

. . Timing VFO

Pin 10 Pin 11 Pins Frequency
1

7 _1

LO LO CR,
LO HI 687 LA
CR, CR,

HI LO 8 S

CRj;

1 1
8&9 R

Hi HI cR; " CR.

Phase Comparator

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

t
Overall transconductance = ————
Vas — Va3
Overall voitage gain = —vﬂ——
Vaa = Va3

The input amplifier will limit when the peak input
(Va4 — V,3) exceed ¥5mV (typ.). It is recommended that
R is kept below 5k{2 to avoid saturating the output and
introducing de-saturation delays.

—— SIGNAL
VEO cuteut
2 - PHASE 2
sionaL & COMPARATOR
INPUT
Nyt Vour CAN SWING
AMPLIFIER o AMPLIFIER 13 WiTHin 0 v
CURRENT GAIN OF 'SUPPLIES
LOOP GAIN 22 25 TYP Ry

CURRENT =
GAIN oL

Table 1 Binary interface relationships

Fig.6 Phase comparator




Plessey
w Semiconductors

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 TmV input to
maintain lock range in a typical phase-locked ioop. The
current output is programmable from zero to over 2mA by
an external resistor or current input, and the gain is voltage
— current — or resistance — programmable from zero to
greater than 10,000,

FEATURES

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

VFO Temperature Coefficient: 20 ppm/°C
Typ.

Supply sensitivity 20 ppm/%.Typ.

VFO Phase-Continuous at Transitions

Binary Interface

QUICK REFERENCE DATA

B Supply Voltages +6V
B Operating Temperature
Range —55°C t0 +125°C

VFO -VE +

\» SIGNAL INPUT
TIMING CAPACITOR
LODP GAIN CONTROL

PHASE COMPARATOR OUTPUT
TIMING

CURRENT
INPUTS

BINARY INPUTS

Fig. 1 Pin connections (top view)

APPLICATIONS

Modems
Modulators

Demodulators

Tone Decoders

Tracking Filters

Waveform Generators

Stable Current-Controlled Oscillators

ABSOLUTE MAXIMUM RATINGS

B Supply Currents

1.5mA typ.

Supply voltages +7.5V

Storage temperature —55° t0 +175°C
Operating temperature —55° t0 +125°C
Input voltages

Not greater than supplies

319



SL652C

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Supply voltage: +6V
Ta:+26°C #6°C

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

Variable frequency oscillator

Initial frequency offset error -3 +1 +3 %

Normal mark/space ratio 0.98 1.00 1.02 -

Temp. coefficient of frequency 20 ppm/°C See note 1
Frequency variation with supplies 11,12 +20 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 v 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 uA Vin =0V

Differential input resistance 15, 16 100 k2

Common mode |/P voltage range 15,16 t4 Y

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 = 250pA

Current gain {pin 14 to pin 13) 13,14 +4 +10 - See note 5

Transconductance, O/P/diff.l/P 13,15,16 | 100 | *+250 mA/V See note 5

Qutput voltage, linear range 13 +5 +55 \%

Output current 13 +2 HA li4=0
NOTES

1.  With a timing current of B0 A and f = tkHz (C = 0.01 uF, R = 100k §2, supply voltages = £8V), 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 204A 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. 13) voitage-limits first.

6. For a control current input to pin. 14 of 250pA. The sign of the transsonductance is positive when the signal input is positive and the

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

408
NOM t = L/CV
100L7YF = 0-1%
000V $0-05Y

L /

_4 BINARY /

CURRENT SWITCHES o !

an_n 12 a2 =0 ot

VFO
é A g L mz_i [y 100uA 1mA 10ma
___3___ 0 — — —~ O~ O¢ Of -— TIMING CURRENT

TIMING CURRENT
NPUTS

r---

Fig. 2 SL652C block diagram Fig. 3 VFO linearity
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Fig. 4 Circuit diagrem of SL652

OPERATING NOTES

Basic VFO Relationships

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

The VFO free-running frequency is inversely
proportional to the value of the tuning capacitor C,
connected to pins 2 and 3, and directly proportional to the
VFO timing current (see Fig.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.

f=..l_v_n
CR V,

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

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

VR =Vi
1
df [~ S
T

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

A v-
CR Ve

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{l and 300k
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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Timin VF
Pin 8 Pin9 g 0
Pins Frequency [_i
0 0 1 HEE3 3
L L 5 -C_Rg F1oRF2 | CURRENT SWITCHES 1 | o
¥
Fo
11 oS i vFo r;f .
| : —_— For__| 0 PHAS!
Lo HI 485 cr, ' CR, e Ll CINTERNAL)
aF |Fy JF, |aF, 7]
: 1 (v
Hl LO 6 -_— Ry | 2 [ |rsf [Re
CR
3 ~VE SUPPLY (V)
1 1
HI HI 6&7 —_——
CR; CR,
Fig. 5 VFO and binary interface
Table 1 Binary interface relationships
Phase Comparator
The phase comparator parameters are defined as follows Vl VFO GAIN' (INPUT= Vg }
(see Flg. 7): 5 2 | vroom K:c%" RAD/V SEC
R ’1 3 C ﬂ
Overall transconductance = ———— s I !
: Vie — Vis v
R
. Vis o
Overall voltage gain _VE_—V_—— VR V1=V-OR CONTROL VOLTAGE Ve
16 — Vi1s

The input amplifier will limit when the peak input (V, ¢
— V,s)exceeds t5mV (typ.). It is recommended that R is
kept below 5k to avoid saturating the output and
introducing de-saturation delays.

Fig. 6 VFO basic configuration

— i SIGNAL
VFO ouTPUT
S 0 :
COMPAJ
SIGNAL 1 :101pk
INPUY Yave

] m!’;ﬂ AgggPFI'JEVn 7 CAN SWING,
AMPUIFIER ! 0 WITHIN 0.5v
CURRENT GAIN -
LOOP GAIN 14 R OF SUPPLIES
CONTROL
INPUT 1
- CURRENT
GAIN ¢

Fig. 7 Phase comparator

322



@ PEScnncoess';e}’nductors

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

Insignificant Degradation of Crystal
Frequency Stability.
Frequency Range 100 kHz to 100 MHz.

Output Leve! Independent of Crystal Para-
meters.

Overtone Crystals Can Be Used.

Voltage and Current Outputs Provided.
Harmonic Distortion Typically Less Than 3%.
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, éven 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
phaseshiftensuresthatthe oscillator'sfrequency variation
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

OECOUPLE CRYSTAL
EARTH NC
N, -
DECOUPLE —[-08 ) capacitor
} 3
VOLTAGE OUTPUT N JToneo st
CURRENT OUTPUT SUPPLY VOLTAGE
(DECOUPLE)
cM1o
Fig. 1 Pin connections, SL680C
CRYSTAL (] DECOUPLE
CAPACITOR OR EARTH
TUNED CIRCUIT DECOUPLE
SUPPLY VOLTAGE (] VOLTAGE OUTPUT
DP8
Fig. 2 Pin connections, SL1680C
THIS CONNECTION 15 WADE
INTERNALLY IN THE SN\V"O
b
1
]
b+ g
(SLEBO OMLY)

o 1 VOLTAGE
@wwuv

ATTENUATOR

+VE
FEEOBACK

PO

SL 680C PIN No 2
SLI680C PIN No (D)

DETECTOR

*®
DECOUPLE  DECOUPLE

EXTERNAL
CONNECTION

Fig. 3 SL68OC/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 0.5u 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-
tone exceeds the loop gain at the fundamental. For
third Overtone operation this high pass filter may be as
simple as a very small value capacitor but for higher . i
overtones a tuned circuit of some sort is necessary.

——oourput

o=t0n

O Vs
100
t+———O OQUTPUT
zw::smn
4 f % IT
t LIC! tuned 1o required avertone.
2 CRYSTAL X! : CATHODEON TYPE BO 721t
ELECTRICAL CHARACTERISTICS Fig. 5 Third overtone test circuit
Test Conditions (unless otherwise stated) :
Temperature 22°C+2°C
Supply Voltage 6V
Load Impedance 5000
Crystal Fundamentai 16.3 MHz (series mode)
L Value : 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 nW 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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LOR)
SL 68
SL1s80

FROM
PIN &
Lo

10 L
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HIGH F“ﬁﬁlﬁv l
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~ 20k
Bt S
1 P -
or p—
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l ="
- =
= _hqy o1y

Fig. 6 Buffer for driving TTL

Absolute Maximum Ratings
(Non-simuitaneous)

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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w Semiconductors
CIRCUITS

SL1030C

200MHz WIDEBAND AMPLIFIER

The SL 1030 is a silicon integrated circuit designed for FEATURES
use as a general purpose very wideband amplifier. External

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 ampilifier is protected against damage from input APPLICATIONS
voltage transients and is stable when driving capacitive and .
inductive loads. B Wideband Pulse Amplifiers

B Frequency Selective I|F Amplifiers

B Low Noise Preamplifiers

Gain Programmable between 20dB and 60dB
Drives Capacitive or Inductive Loads

components enable users to tailor the characteristics of the B Bandwidth up to 200 MHz
amplifier for particular applications. The gain can be B tow Noise
selected between 20 and 60dB; the input impedance can be B Single Supply
5082, 7552 or 1k, and the compromise between current )
consumption and output swing can be selected by the B Input Impedance Adjustable — 502, 752 or
external components. 1kQ
n
]

LOW NOISE TRANSRESISTANCE outPuY
TRANSISTOR AMPLIFIER AMPLIFIER

INTERNAL
BIAS

VDECOUPLING CAPACITOR

Fig. 1  General schematic

0/P AMP SUPPLY wf] +4-7VREG.{Vs2)
0/P AMP INPUT 13{] OUTPUT

TRANS. AMP.INPUT 0/P AMP. SUPPLY
TRANS. AMP. INPUT (] +va

C/E INPUT 0[] REGULATOR OV
9] HF PEAK

s]} I/P DECOUPLING

1/P DECOUPLING

C/8 INPUT
DC14

Fig. 2 Pin connections (top) Fig. 3 Circuit diagram

QUICK REFERENCE DATA

B Supply Voltage +4V to +16V
B Supply Current at Vg = 10V 20 mA (Typ.)
B Voltage Gain at 100 MHz 40dB (Typ.)
B Noise Figure at 100 MHz, Rg = 5082 3dB (Typ.)
B Second Order Intermodulation Distortion —50dB (Typ.)
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sL1030C

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

-] o
Tamp 22C2¢C
Vsi 1ov
R, = 1kilohm
R, = 32 kilohms
. Test Value Uni Conditi
Characteristic Cet. Wi, Typ. | Max. nits onditions
Voltage gain A 28 30 32 dB f =100 MHz
B 37 40 43 dB oo w
Gain flatness +0.5 dB f=10kHz to 150 MHz (Note 1)
Noise figure A 6.5 8.0 dB f = 100 MHz, Rg 5092
B 3.0 45 d8
Gain compression A 0.2 1.0 dB f = 100 MHz, load impedance = 502
Pout = 0dBm
Output voltage B 1 V pk/pk | f=10 MHz, load impedance = 10052
Rise time B 3 ns Vout = 1.0V pk/pk
Input VSWR A 1.2 f=10kHz to 150MHz w.r.t. 5082
Supply current 20 30 mA Vg1 =10V or Vgy =5V
Regulation A Vga/A Vg, 1 5 % Vg1 =10V to 15V
Intermodulation distortion
2nd order A —50 ds*
P = =
3rd order A _60 dB* } out = 0dBm (Note 2), Vgy = 16V
Harmonic distortion
2nd harmonic A -30 ds* =100 MHz, Py = 0dBm,
3rd harmonic A —40 dB* Vgz = 10V, Ry = 509
Input impedance
Common base 16 Q f <10 MHz
Common emitter 1 kQ " "
NOTES
1. The gain flatness is dependent on layout and on the value of the peaking capacitor. See OPERATING NOTES for details.
2. In each of two tones at 10 and 10.5 MHz, R = 5082
. Referred to output.
[T} cs
weur oY € H4 e
. [ [1 9 pych
] ,,F—rl— L
T s INPuYo-f#[—(ﬁj—i i

v

V2

ouTPUT

SL1030

ouTPUT

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
Ry 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 R = 5082 but will vary with load impedance
and circuit layout.

Vg2 SV

FUNDAMENTAL /

S

OUTPUT POWER (dBm)

-60

INPUT POWER({dBm)

Fig. 6 Intermodulation products

% |

A1

Vg2 (V)

CURRENT DRAIN (m&)

Fig. 7  Supply current v. unreg. supply voitage
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Vs (V)

Fig. 8 Maxo/p voltage v. unreg. supply voltage
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Fig. 11 Gain v. temperature
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OPERATING NOTES

Low Noise Input Stage

As shown in Fig. 1, the input transistor can be used in
common 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 7552 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 reproducible and also is to some extent
masked by the external 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 7582 input impedance and
3382 if 50£2 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 Rt from 20082 to 10 k2. The voltage gain of
the complete amplifier is of course directly promrti6n3| 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
current consumption. See Fig. 7. The quiescent current of
the first device aiso 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 25k 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 1or 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

Vs" {Pin 11) +15V
Vg2 (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 foads. 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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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
for use in systems requiring low noise amplification from a
source in the range 3082 to 120%2. 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 8-lead 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
the specified load impedance. This load impedance can be
as low as 5002, The gain of the preamplifier can be set in
the range 35 to 57 dB by an external resistor.

FEATURES

Gain: 35 to 67 dB (Set by external
components)

Bandwidth: 3.6 MHz
Input Impedance: 2k$2

Equivalent Input Noise: (Rg
nV/v/ Hz

Low I/F Noise
Balanced Output Stage
Low Power Consumption

= 50Q) 0.9

ABSOLUTE MAXIMUM RATINGS

Vcc + 10V
Operating temperature —55°C to +125°C
Storage temperature —55°C to +150°C

INPUT
¢

Ccms
Fig. 1 Block diagram of SL1202C
PRE-AMP  MAIN AMP our ot wr ot
outPUT INPUT YCC cl € c2 €2 Vran set
16 1 14 13 12 i) 10 9

CURRENT
MIRROR

I

I
L_]I_luul_JL_JL_JI__I

e& INPUI EMmER ﬂEMIHER GAIN SET PRE AMP  MAIN-AMP  CURRENT CURRENT
INPUT n EARTH EARTH MIRROR  MIRROR
DECOUP\,E OR out N
DECOUPLE DECOUPLE

DG16

Fig. 2 Block diagram of SL1203C
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SL1202C SL1203C
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Vee = +6V
Source resistance = 50§2
Tamb = 25°C
Load impedance (i) SL1202 = 1MQ2 (ii) SL1203 = 100S2 balanced
Value ]
Characteristic Type Units Condition:
Min, Typ. | Max.
Upper cut-off frequency (—3dB) Both 25 3.6 MHz
Input impedance Both 2.0 kQ
QOutput impedance SL1202 80 Q
SL1203 | See operating note 1
Voltage gain SL1202 | 52 57 62 dB Rget =0
SL1202 35 dB  |Rger = 6kQ2
SL1203 | 62 67 72 dB Rser =0
SL1203 37 dB | Rgee = 20k
Output voitage SL1202 | 25 3.5 Vp-p |[Rset=0
SL1202 1.0 Vp-p | Rger = 6kS2
SL1203 | 04 0.7 Vp-p | Rset = 0, see operating note 1
. SL1203 0.6 Vp-p | Rset = 20kS2 see operating note 1
Equivalent input noise voltage .Both 0.9 1.2 nV/A/Hz | Rg = 509
Supply current SL1202 3 5 mA
SL1203 20 30 mA | See operating note 1
ouTPUT
INPUT DH‘—' -—*-—_—‘ O VCC
/——O ouTPyT 620
T4
eyt s e

> GNG

Fig. 3 SL1202C test circuit

Fig. 4 SL1203C test circuit




SL1202C sL1203C

TYPICAL ELECTRICAL CHARACTERISTICS (Figs. 5, 6 & 7)

+2

T LT

o
2

z /
& -2

w ™

zZ sL1202¢ {"UU‘ Wop-e

K W p-p

o

¥

- L
T

FREQUENCY MHz

wf—g—

~

Frequency response

501202 &
s11203¢

- |

. I

30 50 100 300
SOURCE IMPEDANCE Ohms

EQUIVALENT INPUT NOISE VA Hz

Fig. 6 . Equivalent input noise v. source impedance

T 5
- !
s 3 H30 3
SR MAX Vout x
3 @ — 25 =
SL1202C ONLY \ ]
SL1203C (SEE OPERATING 20 &
NOTE 1) 3
g
60y 70 \\ sy
4
- oS
N
™~ x
504 60 os §
o
® GAIN dB o
z -— N
< N
@ 50 $11202¢C 4
<0 sL1203¢ N
! N
30d w0
100 300 1 3k 0k
RSET Ohms

Fig. 7 Max. output voltage and gain v, Rge¢

OPERATING NOTES

1. The Output Amplifier (SL1203C)

This consists of two cascaded differential stages, and is
primarily intended for driving a balanced 1002 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 5008 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:

=Vgs — 0.75
R.10
0+ R +0.75
for R =1k§2,Vgs = 6.0 volts
5.25

where V is in volts
Ris in k2

5szlng

eg.

Vswing =
for R = %, Vgg = 6.0 volts

5.25
Vswing =537 10.75  100mV

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

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

Varying Rge¢ reduces the output swing capability of the
S1.1202C as shown in the typical electrical characteristics.
The output swing of the SL1203C is unaffected by Ry, for
values less than 20 k2. 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/SL 1203C. (Pin numbers are
shown thus: (4)-SL1202C, 4-SL1203C.)




Plessey
Semiconductors

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
(~100Q). 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 0.8nV/A/Hz
M Low IF Noise

B Small Encapsulation (TO-71)

B Minimum External Components

WM Low Power Consumption

QUICK REFERENCE DATA

8 Supply Voltage 5to 9V

B Supply Current 1.8mA Typ.

B 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 4 3 OUTPUT

INPUT 5 ©]2 vee

1 GAIN SET

CM6

Fig. 1 Pin connections (viewed from the top)

vee
15k 30K h?k 56k
3
+——oorr
10k
DECOUPLE
O
4 75k
10k H——
ue
: []
15k
0
200
6
~=OEARTH
GAIN SET
Fig. 2 Circuit diagram
Output Voltage

The maximum output voltage before clipping is
guaranteed at 1.5V min. at Vcc = 5 volts into a 10 kQ.
in parallel with 5 pF load. Larger output voltages can
be obtained by increasing the supply voltage. Driving
low impedance or capacitive 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 200 Q to avoid exceeding the ratings of
the output transistor.



SL1205C

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated )
Vee = 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 = O

Equivalent Input Noise
Voltage 08 12 nW/VHz | Reer= =

0.8 nV/VHz | Rsee=0
Output voltage 15 20 V p-p
Supply current 18 3.0 mA
Output 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 = 1.6V p-p

ABSOLUTE MAXIMUM RATINGS

Vee (pin 2 wrt ground)  -10.0V
Storage Temperature —55°Cto +150°C
Operating Temperature —55°Cto +125°C

N Z
ok S
,—4[24 +—00uTPUT
h Woyr!
-
. =s i y
et —105 SL1205 2
tVin)
Gan= YOuTy 201
Vin 3
w0 =.=||_oou s 2
0n N z
33
H
]
. . 5 7 8 9
Fig.3 Test circuit Vee (V)

Fig.4 Output voltage v. supply voltage
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EQUIVALENT INPUT NOISE VOLTAGE lnw,/'rm
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Fig.5 Gain v. frequency
TYPICAL APPLICATIONS
//
/—-———-—0 outPUT
/ 16p
/ eyt o—| 05 L1205 20{——o0 ve¢

@
"1/

/ GND

4

Fig.8 Gain 60 dB (fixed), frequency response 5Hz to 6.5MHz

(27

1 100
RSET (ka}
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Fig.7 Noise characteristic
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Fig.9 Gain 50 to 60 dB (set by R set),
frequency response 100Hz to 6.5MHz, CMT detector.
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Plessey
Semiconductors

TELECOMMUNICATIONS

CIRCUITS

SL1496C SL1596C

DOUBLE-BALANCED MODULATOR/DEMODULATOR

The SL1696C and SL1496C 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 SL1696 has an operating tempersture
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 85dB 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
SL1696C — CM, SL1596C — DG

ABSOLUTE MAXIMUM RATINGS

(Pin number reference to CM package)

Applied voltage * 30V
Differential input signal (V7—Vs) 5V
Differential input signal (V4—V1) (6+1sRe)V
Bias current (I5) 10mA
Operating temperature range

SL1496 0Cto70 C

SL1536 —55 Cto 125 C

* Voltage between pins 6-7, 8-1

Vg BIAS

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 Cto +175°C
+175°C
680mwW

—55 Cto +175°C
-175°C
600mwW

—55 'Cto +126°C
4125 °C
500mW



SL1496C SL1596C

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated): —
V' =+12VDC,V™=-8VDC, Is = 1.0mADC, R_=3.9kR2, 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 uV(rms)
Ve = 60 mV(rms) sinewave and  f¢ = 1.0 kHz - 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 04
offset not adjusted fc = 1.0 kHz - 20 100 - 20 200
Carrier Suppression dB
fs = 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 - 2.5 35 - VIV
Vs =100 mV(rms), f = 1.0 kHz; [V¢|= 0.5V DC
Single-Ended Input Impedance, Signal Port, f = §.0 MHz
Parallel Input Resistance - 200 - - 200 - k2
Parallel Input Capacitance 20 - 2.0 - pF
Single-Ended Qutput Impedance, f = 10 MHz
Parallel Output Resistance 40 - 40 - [3¢]
Parallel Output Capacitance 5.0 - - 5.0 - pF
Input Bias Current
by + g Iy +1g - 12 25 - 12 30 uA
2 2
Input Offset Current
(h-1) (-1 07 | s0 ~ | o7 | 70 A
Average Temperature Coefficient of Input Offset Current - 20 - 20 - nA/SC
(Ta = —55°C to +125°C)
Output Offset Current - 14 50 - 14 80 uA
{le — 1o)
Average Temperature Coefficient of Qutput Offset Current - 90 - - 90 - nA/°C
(Ta = ~56°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
IVel=05VvDC
Common-Mode Quiescent Output Voltage (Pin 6 or Pin 9) - 8.0 : - 8.0 - vDC
Differential Output Voltage Swing Capability - 8.0 - - 8.0 - Ve-p
Power Supply Current mA DC
g + g — 2.0 3.0 - 20 4.0
lio - 30 4.0 - 3.0 5.0
DC Power Dissipation - 33 - - 33 -~ mwW

*Pin numbers are given for TO-5 package.
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PLESSEY
SEMICONDUCTORS

SL1521 Limiting R.F. Amplifier

SL 1522 Dual Limiting R.F. Ampilifiers (Parallel)

SL1523 Dual Limiting R.F. Amplifiers (Series)

SL1521 Limiting R.F. Amplifier
SL1522 Dual Limiting R.F. Amplifiers (Parallel)
SL1523 Dual Limiting R.F. Amplifiers (Series)

DESCRIPTION

The SL1521 A, B and C are wideband amplifiers
intended for use in successive detection logarithmic
|.F. strips operating at center frequencies up to
200MHz. The typical midband voltage gain of the
SL1521 is 12 dB, and the A, B and C versions differ
mainly in the tolerance of voltage gain.

The SL1522 is a wideband amplifier intended
for use as the first stage of a successive detection
logarithmic I.F. strip, and operates at up to 200MHz.
Consisting of a resistor network and two SL1521,s,
the SL1522 improves the logging accuracy in the -20

ABSOLUTE MAXIMUM RATINGS
(Non-Simultaneous)

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

-55°Cto +175°C
-55°C to +125°C

Storage temperature range
Operating temperature
Chip operating temperature:
Chip-to-ambient thermal
resistance 300°C/W (SL1522,SL1523)
250°C/W (SL1521)
Chip-to-case thermal

to 0 dBm input range ‘by summing additional video resistance 95° C/W (SL1522, SL1523)
current from another stage. 80°C/W (SL1521)
The SL1523 consists of two SL1521,s in series, Maximum instantaneous voitage at
and is intended to reduce the package count and video output +12V
improve the packaging density in logarithmic strips Supply voltage + 9V
at frequencies up to 200 MHz.
T T T T e = == e
: 150 :+5.2 v
I
l ———:@
[—= - / :igoo| e
BIAS  $2K 45 Y o
@—:" -[lr;ﬁ 25 k\ 100 ll
inpuT! . 4220 200 4:3[
: 100 | ouT
| $2K 250 L 40q0pF ¢+——0 1 GROUND
o TR | ®
GROUNDL — — — — — - — . _ _ _ _ _ _ lgrounDp

3

Fig 1: SL1521 circuit diagram

7 3 :
5
5

Fig 3: SL1523 block diagram
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Electrical Characteristics

Test Conditions
Temperature = 22° +2°c
Supply voltage = +5.2V

Fig 4: SL1521 Voltage gain vs. frequency.

SL1521
Characteristic A B C Units| Test Conditions
/oltage gain: (Min) 115 N2 10.8 dB | F=120MHz, 7mV rms
(Max) 125 12.8 131 dB | input, 50 ohms source
8pF load + 500 ohms
Voltage gain: (Min) 11.2 1.0 10.6 dB | F=160MHz, 7TmV rms
(Max) 12.8 13.0 13.4 dB | input, 50 ohms source
8pF load + 500 ohms
Upper cut-off (Min) 315 315 300 MHz | 50 ohms source
frequency (Max) 350 350 350 MHz | 50 phms source
Lower cut-off (Min) 6 6 6 MHz | 50 ohms source
frequency (Max) 10 10 10 MHz | 50 ohms source
Propagation delay **(Typ) 0.6 0.6 06 n sec
Maximum rectified video (Min) 0.95 0.90 0.90 mA | F=120MHz, 0.5 V rms
output current (Max) 1.0 1.10 1.20 mA | input, 8pF load + 500 ohms
Variation of gain with
supply voltage **(Typ) 10 1.0 10 daB/NV
Variation of maximum
rectified output current with
supply voltage **(Typ) 30 30 30 %/V
Maximum inoput signal before *
overload **(Typ) 15 1.5 1.5 V rms
Noise figure **(Typ) 9.5 9.5 9.5 dB | F=120MHz, source
resistance 50()
Supply current (Min) 10.0 10.0 10.0 mA
(Typ) 15.0 15.0 15.0 mA
(Max) 20.0 20.0 20.0 mA
Maximum R.F. output
voltage **(Typ) 1.0 1.0 1.0 Vp-p | F=120 MHz
NOTE: * Overload occurs when the inputsignal reaches a level sufficient to forward bias
the base collector junction on T1 on peak.
“* All typical values are given for design information, and are not 100% tested.
14 14
12 12
] / [~ 60z
10 ] z 19 A e
g 7 é / MHz
z 5 4 A
5 ° g
<] S s
= ° g
6 [
E G 4
&
2 2
01 5 10 50 100 200 300 500 [N 2 3 4 -5 6 7 8 9 10
FREQUENCY (MHz) INPUT SIGNAL VRMS

Fig 5: SL1521 rectified output current vs. input signal




Electrical Characteristics

Test Conditions
Temperature = 22° +2°c

Supply voitage = +5.2V

SL1522
Characteristic A 8 C Units | Test Conditions
Voltage gain: (Min) 1.2 10.8 10.2 dB | F=120MHz, 7mV rms
. (Max) 12.8 131 13.9 dB | input, 50 ohms source
8pF load + 500 ohms
Voltage gain: (Min) 11.0 106 10.0 dB | F=160MHz, 7mV rms
(Max) 13.0 134 14.3 dB | input, 50 ohms source
8pF joad + 500 ohms
Upper cut-off (Min) 315 315 300 MHz | 50 ohms source
frequency (Max) 350 350 350 MHz | 50 ohms source
Lower cut-off (Min) 6 6 6 MHz | 50 ohms source
frequency (Max) 10 10 10 MHz | 50 ohms source
Propagation delay **(Typ) 0.6 0.6 0.6 n sec
Maximum rectified video (Min) 16 15 1.4 mA | F=120MHz, 0.5 Vrms
output current (Max) 18 19 2.0 mA | input, 8pF load + 500 ohms
Variation of gain with
supply voitage **(Typ) 2.0 2.0 2.0 dB/Vv
Variation of maximum
rectified output current with
supply voltage **(Typ) 30 30 30 %/V
Maximum input signal before -
overload **(Typ) 15 1.5 15 v rms
Noise figure **(Typ) | 95 9.5 9.5 dB | F=120MHz, source
resistance 500
Supply current (Min) 20 20 20 mA
. (Typ) 30 30 30 mA
(Max) 40 40 40 mA
Maximum R.F. output
voltage "*(Typ) 1.0 1.0 1.0 Vp-p | F=120MHz

NOTE: * Overload occurs when the input signal reaches a level sufficient to forward bias the base collector

junction on T1 on peak.

** All typical values are given for design information, and are not 100% tested.

|

\

] \{wvm
o] Yy

NPUT 0-5V RMS

~60=40 =20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE (°C)

' 6: SL1521 maximum rectified output current vs.
temperature

ERATING NOTES

The amplifiers are intended for use directly
ipled, as shown in Fig. 8 (This figure shows the
-5 version).

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

Noise may be reduced by inserting a single
ed circuit between in the chain. As there is a

large mismatch between stages a simple shunt or
series circuit cannot be used. The choice of
network is also controlied by the need to avoid
distorting the logarithmic law; the network must
give unity voltage transfer at resonsnce. A suitable
network is shown in Fig. 9. The value of C1 must be
chosen so that at resonance its admittance equals
the total loss conductance across the tuned circuit.

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

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

Number of Stages
6ormore| 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.
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Electrical Characteristics

Test Conditions
Temperature = 22° + 2°c
Supply voltage = +5.2V

SL1523
Characteristic A B (] Units | Test Conditions
Voltage gain: (Min) 23 22 21 dB | F=120MHz, 7mV rms
(Max) 25 26 27 dB | input, 50 ohms source
8pF load + 500 ohms
Voltage gain: (Min) 22 21 20 dB | F=160MHz, 7mV rms
(Max) 25 26 27 dB | input, 50 ohms source
8pF load + 500 ohms
Upper cut-off (Min) 230 230 230 MHz | 50 ohms source
trequency . (Max) 280 280 280 MHz | 50 ohms source
Lower cut-off (Min) 6 6 6 MHz | 50 ohms source
frequency (Max) 10 10 10 MHz | 50 ohms source
Propagation delay **(Typ) 0.6 0.6 0.6 n sec
Maximum rectified video (Min) 19 18 17 mA | F=120MHz, 0.5 V rms
output current (Max) 21 2.2 23 mA | input, 8pF load + 500 ohms
Variation of gain with
supply voltage **(Typ) 2.0 2.0 20 dB/v
Variation of maximum
rectified output current with
supply voltage **(Typ) 30 30 30 %/V
Maximum input signal before M
overload B ““(Typ) | 1.5 1.5 15 V rms
Noise figure **(Typ) 9.5 9.5 95 dB | F=120MHz, source
resistance 50Q)
Supply current (Min) 20 20 20 mA
(Typ) 30 30 30 mA
(Max) 40 40 40 mA
Maximum R.F. output
voltage “*(Typ) 1.0 1.0 1.0 Vp-p | F=120MHz
NOTE: * Overioad occurs when the input signal reaches a level sufficient to forward bias the base collector
junction on T1 on peak.
** Al typicat values are given for design information, and are not 100% tested.
_mn 10 .
é %
g 10 tu) 8
g o / g . — —
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Fig 7: SL1521 input admittance with open-circuit output.
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Fig 10: SL1521, bottom view
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Fig 11: SL1522, bottom view

Fig 12: SL1523, bottom view
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> PLESSEY
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SL1500 SERIES
R.F. AMPLIFIER

SL1524 Quad Limiting R.F. Amplifier (Series)
SL1525 Quad Limiting R.F. Amplifier (Parallel)

SCRIPTION

The SL1524 consists of four SL1521 s series,
1 is intended for use in succesive detection
arithmic I.F. strips operating at center
jquency up to 120MHz and also intended to
uce the package count and improve the
sking density. The typical midband voltage
n of the SL1524 is 48dB

The SL1525 is a wideband amplifier intended
use as the first stage of a succesive detection
arithmic L.F. strip, and operate at center
juency up to 120MHz. Consisting of a resistor
work and four SL1521 s, the SL1525 improves
logging accurracy in the -10 to 5 dBm input
ge by summing additional video current from
allel stage. The typical midband voltage gain
the SL1525 is 36dB

ABSOLUTE MAXIMUM RATINGS
B Storage temperature range -550 C to 1759 C

Operating temperature range -55° Cto1250C

]

B Maximum instantaneous

. voltage at video output +12V
|

Supply voltage +9V

SL1524 Block Diagram

o »—[>—4»—{?4—[?—0 =
2 5 2 5
| L o | o
1 1

—

SL1525 Block Diagram

u[ll

Fig. 1.
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ELECTRICAL CHARACTERISTICS

Test Conditions
Temperature =220 +2°¢
Supply voltage = 5.2V

SL1524
Characteristics A B c Units | Test Conditions
Voltage gain: (Min) 46 43 41 dB | F =60MHz, 2.22m V rms
(Max) 50 52 54 dB | input, 50 ohms source
500 ohms load
Upper cut-off (Min) 95 90 90 MHz |} 50 ohms source
frequency (Max) 120 120 120 MHz | 50 ohms source
Lower cut-off (Min) 9 9 9 MHz |50 ohms source
frequency (Max) 15 15 15 MHz | 50 ohms source
Propagation delay = (Typ) 2.4 24 2.4 nsec
Maximum rectified video
output current (Min) 3.90 | 380 |3.70 mA | F=60MHz, 05V rms
(Max) 430 | 440 |4.50 mA | input 500 ohms load
Variation of gain with
supply voltage > (Typ) 3.0 3.0 3.0 dB/v
Variation of maximum
rectified output current with
supply voltage = (Typ) 30 30 30 %/
Maximum input signal before .
overload « (Typ) 15 15 15 V rms
Noise figure = (Typ) 9.5 9.5 9.5 dB F = 60MHz, source
resistance 50
Supply current (Min) 45 45 45 mA
(Typ) 55 55 55 mA
(Max) 70 70 70 mA
Maximum R.F. output
voltage ** (Typ) 1.0 1.0 1.0 Vp-p | F = 60MHz

Note; + Overload occurs when the inputsignal reaches a level sufficient to forward bias collector junctionon T1

on peak.

*+ All typical values are given for design information, and are not 100% tested.
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LECTRICAL CHARACTERISTICS

Test Conditions

Temperature =22 0+2 0C
Supply Voltage = +5.2V

o SL1525
Characteristics Units | Test Conditions
A B C
Voltage gain (Min) 35 32 30 dB | F =60MHz,
(Max) 38 40 43 dB | input, 50 ohms source
500 ohms source
Upper cut-off (Min) 135 130 130 MHz | 50 ohms source
frequency (Max) 150 150 150 MHz | 50 ohms source
Lower cut-off (Min) 9 9 9 MHz | 50 ohms source
frequency (Max) 15 15 15 MHz | 50 ohms source
Propagation delay *» (Typ) 1.8 1.8 1.8 nsec
Maximum rectified video
output current (Min) 3.40 | 3.30 |3.20 mA | F=60MHz, 0.5V rms
(Max) 3.80 | 390 |4.00 mA | input, 500 ohms load
Variation of gain with
supply voltage »» (Typ) 25 25 25 dB/v
Variation of maximum
rectified output current with
supply voltage w (Typ) 30 30 30 %/V
Maximum input signal before *
overload * (Typ) 1.5 1.5 1.5 V rms
Noise figure = (Typ) 9.5 9.5 9.5 dB | F = 60MHz, source
resistance 50Q)
Supply current (Min) 45 45 45 mA
(Typ) 55 55 55 mA
(Max) 70 70 70 mA
Maximum R.F. output
voltage +» (Typ) 1.0 1.0 1.0 V p-p| F=60 MHz

OTE: * Overload occurs when the input signal reaches a level sufficient to forward bias the base collector

junction on T1 on peak.

** All typical values are given for design information, and are not 100% tested.
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SL1524, SL1525 VOLTAGE GAIN VS. FREQUENCY
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Fig. 2. Voitage Gain VS Frequency
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Fig. 3. SL1524 Rectified Output Current
VS Input Signal

OPERATING NOTES

A double sided PCB is recommended for use
with a minimum amount of copper removed from
the component side; it is advisable to solder all
earth connections to both sides of the board, and
keep all connections as short as possible. Also a
high quality attenuator is needed for measuring
with an accurate log law.
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APPLICATION NOTES

The SL1524 and SL1525 can be put together
with a bandpass filter in between to extend the
dynamic range of a log strip. The technique for
increasing the dynamic range is done by the
attenuator at the input inside the SL1525.
Normally the log response limits when the input
signal exceeds that necessary to produce fully
video output from the first stage, however the
parallel stage is being fed with an attenuated
signal so will continue to give a video output
change. Note that the bandwidth of the filter is a
compromise between sensitivity and response
time. If the bandwidth is too wide the dynamic
range will be reduced due to the noise produced
by the first stage of SL1525 any errors in the filter
will produce a kink in the log characteristic at
input level between -40 and -60 dBm.
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SL1500 SERIES

L1531

FIVE STAGE - LOG IF STRIP

The SL1531 ia a hybrid integrated circuit, it
iers the bandwidth of over 160MHz and low phase
ift with amplitude. The signal gain is 42 dB and
2 limited output is 1 volt peak to peak. The phase
ift it 59 (Typ) when overdriven by 0dB. The
‘cuit has the internal coupling capacitors at the
cuts of each stage and the minimum number of
ternal components. The circuit can be changed
the designer for the use of low frequency.

'PLICATION

MTI Radar System

I.F.’s for Raycon

Sonar Signal Amplification
Ultrasonic Medical Scanners

Crystal Video

ECTRICAL CHARATERISTICS

st Conditions (unless otherwise stated)

mperature (Ambient) 25° C

vCC

01
OUTPUT

Fig. 1 Pin Connections (Bottom View)

3quency 60MHz
)C = 6.0V
Fig. 2 SL1531 Block Diagram (Top View)
- Value .
haracteristics Units Conditions
Min | Typ | Max
oltage gain 40 42 46 dB 2.22mV I/P, 500 source
imited O.P. voltage 1 V pk-pk
pper cut-off frequency 165 MHz
ower cut-off frequency 10 MHz
hase variation with signal level +5 degree |Vin =-60dBm—0dBm @.
. 60MHz
put imedance 2.5pF // 1KQ

utput impedance

150 + 25 nh
i |
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SL1531 VCC = 6V
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@ PLESSEY SL1500 SERIES
SEMICONDUCTORS

SL1532
FIVE STAGE - LIMITING IF STRIP

The SL1532 is a hybrid integrated circuit, it
offers the bandwidth of over 120MHz and very low
phase shift with amplitude. The signal gain is 56 dB
and the limit outputis 1 volt peak to peak. The use of
a 5GHz IC process has produced a circuit which
gives less than +4 © phase shift when overdriven by
10dB. It has the internal coupling capacitors at the
inputs of each stage and the minimum number of
external components. The circuit can be changed
by the designer for the use of low frequency.

APPLICATION

Microwave (or Radio) relays

TV Satelleite ground stations

Frequency discriminotors, Saw compressor/
Expanders and IF for spread spectrum radar INPUT VCC = 6V

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Temperature (Ambient) 25 © C

Frequency 60MHz GRND ouTPUT
VCC = 6V
Fig. 2 Block Diagram (Top View)
Characteristics Value Units | Conditions
Min | Typ | Max
Voltage gain 50 54 58 daB 0.702mV rms I/P, 500} source
Limited O.P. voltage 1 V pk-pk
Upper cut-off frequency 150 MHz
Lower cut-off frequency 100 KHz
Phase variation with signal level +4 degree | Vin = -60dBm—~+10dBm 60MHz
Output levei variation over input range 0.8 dB
Gain variation with temperature 5 aB | -55° Cto125° C
Input impedance 13 KQ
Output impedance 10 QO
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36
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SL1532

FREQUENCY

RESPO

NSE

*

(b) VS =8V, Is =26mA
(c) V8 =5.2V, s =22mA

I/P: -50dBm

o

oy

1 N

pr

VOLTAGE GAIN (dB)

/U

10

20

30 40

* See note in Figure 3.

50

60 70 80

90 100

110

120 130 140 150 160 180

FREQUENCY (MHz)

170

Table of performance of SL1532 at three different supply voltages.

- Phase **
Vs Is Gain variation:
6.0V 26mA 52dB +4 9 (typ)
5.2V 22mA 50dB +4 © (typ)
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INPUT

3

O1uF

2 SL1532 5 _-”-—I_—.C?STPUT
3pF (* )I_

4

I

I

** Remove this Ioadin.g capacit-or when Vs = 6.0 or 5.2V

Fig. 3. Test Circuit
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Plessey
Semiconductors

SL1550

WIDEBAND AMPLIFIER

SL1550

LOW NOISE WIDEBAND AMPLIFIER
WITH EXTERNAL GAIN CONTROL

The SL1550 circuit is designed for use as a general
purpose wideband linear amplifier with remote gain
control. At an operating frequency of 60MHz the noise
figure is typically 1.8dB from a 200Q source — giving
good noise performance directly from a microwave
mixer. The SL1550 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.

FEATURES

W Wide Bandwidth 320 MHz
M Low Noise 2.0 dB at 100 MHz
M Gain Control Range 25 dB
B Gain 38 dB
Bl Output Voltage 0.5Vrms.

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

Fig. 1 Pin connections

APPLICATIONS

B Low Noise Preamplifiers
B Swept Gain Radar IFs

ABSOLUTE MAXIMUM RATINGS

—65°C to +150°C
—55°C to +125°C

Storage temperature

Ambient operating temp.
Max. continuous supply
Voltage wrt pin 1 +9Vv

VARIABLE
FIXED =~ GAIN AMP
GAIN AMP

2
~——4 0 —«-EC
VARIABLE ATTENUATOR
TRACKING WITH VARIABLE
GAIN AMP

Fig. 2 Functional diagram

Fig. 3 Test circuit .



SL1550

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Frequency = 60MHz Ec=0
Vs = 6 volts

RL = 500Q
Characteristic Value Units Conditions
Min. Typ. Max.
Voltage gain 36 40 44 dB
Gain control characteristic (note 1) See Fig. 5
Gain reduction at mid-point 10 dB Ec = 1.3V
Max. gain reduction 20 25 dB Ec = bV
Noise figure 2.0 2.7 dB Rs == 200Q
35 dB Rs = 50Q
Output voltage 0.3 Vrms
Supply current 12 15 18 “mA
Gain variation with supply voltage 0.2 dB/V Vs = 6 to 9V.
Upper cut-off frequency 125 MHz
(—3dB wrt 60 MHz)
Gain variation with temperature dB Tamb —55°C to +4-125°C
(note 2)
NOTES

1. The external gain control characternstic ts specified tn terms of the gain reduction obtained when the control voltage (EC) Is increasec

from zero to the specified voltage

2. This can be reduced by an alternative, input configuration (see operating note: 'Wide Temperature Range’).

OPERATING NOTES

Input impedance

Typical input impedance at 60 MHz is 500Q in
parallel with 12 pF. The capacitance is independent of
frequency but the resistance increases to approximately
1.5kQ at 10 MHz.

Control input

Gain control is achieved by applying a positive
voltage to pin 2.

Wide temperature range

The gain variation with temperature can be reduced
at the expense of noise figure by including an internal
300 resistor in the emitter of the input transistor. This is
achieved by decoupling pin 7 and leaving pin 6 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 (= 25Q) can be obtained by
connecting the input transistor in common base. This is
achieved by decoupling pin 5 and applying the input to
pin 6 (pin 7 open-circuit).

High frequency stability

Care must be taken to keep all leads short and a
ground plane should be used to prevent any earth
inductance common between the input and output
circuits.
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Fig. 5 Gain control characteristic
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o Fig. 7 Voltage gain v. temperature (pin 7 decoupled for improved
) ., . . gain vatiation with temperaturpe-see operating notes).
Fig. 6 Voltage gain v. P (pin 6 de pled, dard
circuit configuration).
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Fig.8 Typical noise figure v. temperature.

Fig. 9 Input and output impedances (Vs = 6V)
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Fig. 10 Circuit diagram
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SL1600 SERIES

COMMUNICATIONS CIRCUITS

SL1610C, SL161C & SL1612C

RF/IF AMPLFIERS

The SL1610C and SL1611C are low noise, low
distortion, RF voltage amplifiers with integal supply line
decoupling and AGC facilities. The SL1610C has a
voltage gain of 10 and a bandwidth of 140MMz, while the
SL1611C circuits have a 50dB AGC range with maximum
signal handling of 250mV rms. As they are voltage
amplifiers they have high inputimpedance 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 15MMHz and only
20mW power consumption. It has a 70dB AGC range with
maximum signal handling of 250mV rms.

APPLICATIONS

B IF Amplifiers
B RF Amplifiers
B AGC-Controlled Amplifiers

ne.ffs = sh oPEARTH
v+ 02 1] AGC
ouTPUT [ ) BIAS
/P EARTH [+ s} INPUT

DP8

Fig. 1 Pin connections (top view)

FEATURES

B Low Noise

B iow Distortion

B 1V rms Output

B Wide AGC Range

B On-Chip Decoupling

'12p
1Z€RO)

2 suepLy

l 3
10000

3 outpur

R 4

D_P__m aGC

s’

525
o

i

BIAS i’—?

400
Yw w1

0 500
EaRIN 1

EaRtH 2

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

SuPPLY

3 ourpyt

T &

T

»aS $o—C
s

(U

Fig. 3 Circuit diagram of SL1612C
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SL1610C SL1611C SL1612C
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 = 2552
SL1611C 26 dB 30MHz Load R = 50002
SL1612C 34 dB 1.75MHz) {Load C < 5pF

Cut-off frequency SL1610C 120 MHz Source = 2582

(~3dB) § §SL1611C 80 MH2z E 3Load R > 50002

(See Fig. 9 and notel) SL1612C 12 MHz Load C < 5pF

Noise Figure SL1610C 4 dB Source = 3002, f = 30MHz
SL1611C 4 dB Source = 30012, f = 30MHz
SL1612C 3 dB Source = 80052, f = 1.75MHz

Max. input signal SL1610C 100 mVrms Load 150€2, f = 10MHz

(1% cross modulation)% ;SL161 1C 50 mVrms | Load 15082, 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)i 3SL161 1Cc 250 mVrms | f=10MHz

Full AGC applied SL1612C 250 mVrms | f=1.75MHz

AGC range SL1610C 50 dB

(See FiglO)} 3SL1611C 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

consumption SL1611C 15 mA Output open circuit
SL1612C 3.3 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.

L o
b

o0— -0

he Vi GuaiyG,
V= Vi8p01a %

104D

SOURCE AMPL FiER

Fig. 4 Definition of G parameters
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Fig. 5 Amplifier equivalent circuit



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
parameters versus frequency. At lower frequencies the
limitation on Z; is dependent upon output signal; for
maximum output Z, = 100"

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, Cip and Loyt
may be determined for any particular frequency from the
graphs Fig. 7 and 8. ft will be seen that, for the SL1610C
and the SL1611C R;, is negative between 30 and 100MHz,
and Ry, 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

1] |
7 1 i
CONDUCTANCE  mmmmee SL1610C
SUSCEPTANCE === I
6 4
s SrieTic
L
2
£ ;
§ , 7 Us10c
2 AT
H sueize | Alsosncl]
g AT
—1= _ sL1612C
0 e »r
-
-
(B 1o 1 100

FREQUENCY [MHz)
Fig. 7 Input admittance with O/C output (G )

It is evident that if an inductive element having
inductance L1 and parallel resistance R1 is connected
across the input, oscillation will occur if R;, is negative at
the resonant frequency of C;, 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 Lyy¢ 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 472 should
be placed in series with the output.

SL1610C SL1611C SL1612C

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 accurate gain is required

100 ——
R LS
=y N il
> RESISTANCE e . susnucy
. REACTANCE == = !
60 N +
U
. N L1612
«
N " lsusnac | Y]
L Pd {1y
20 - i
4 |A SLIBNC
~ >
g Reep -l =—" 4
w
2 -
I -0
E| L1610C
o
2z 0
-60 /
-80 II
-100
0t 16 10 100
FREQUENCY (MH2)
Fig. 8 Output impedance with S/C input (G,,)
0
[
Pt SL1612C '\\
g \
z
<
S Lt L1611C
&
g
2
o
3 |
s
i~ SL1610 N
+
10
01 0 10 100
FREQUENCY (MHz)
Fig. 9 Voltage gain (G, )
[
10 O
\\
-20
- N
g A\
Z -3 N
g SL1612C \suisioc ||
SLI611C
w
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Fig. 10 AGC characteristics
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SL1610C SL1611C SL1612C

N 4
(=]
= y
B A
N
E SL1612C /SUG‘UC
SLBI1IC
g 03 N /
\ v
=] y A 7
o V4 y 4
Z
7/
N Uy

N7
M

0 ra 10 100
FREQUENCY (MHz)

Fig. 11 Reverse current transfer ratio (G ,,)

ABSOLUTE MAXIMUM RATINGS

Storage temperature range ~30°Cto + 85°C
Supply voltage +10V.
Operating temperature -30°C to +70°C
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Plessey SL1600 SERIES

Semiconductors
COMMUNICATIONS CIRCUITS
SL1613C
UMITING AMPLFIER/DETECTOR

The SL1613C is a low noise limiting amplifier intended
for use as an RF clipper, a limiting stage in IF amplifiers, or I
an RF Compressor in SSB transmitters. It contains a o earn 1} sPore eanrn
detector which may be used to detect AM but is v+[]2 1{)Bias
particularly intended for use as an AGC detector. The RF ourrut (3 s weur
amplifier, which has a gain of 12dB when not limiting, has ot oureut ¢ s[]1/p EARTH
upper and lower 3dB points of 150MHz and 5MHz
respectively. It limits when its input exceeds 120mV rms. DP8
The detected output during limiting is TmA. Fig. 1 Pin connections (top view)
FEATURES
= MW Wide Bandwidth
0 J- B Low Noise
Vo IR3 oo B Highly Symmetrical Limiting
TRL . . ..
[ L} “ﬂmsp Y = T B Large Signal Handling Capability
8 TRY v TR2 70 .J 1
100
- [L s | . APPLICATIONS
8 T : B RF Clippers
- W AGC Systems
B AM Detectors
Fig. 2 Circuit diagram SL1613C @ 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 45 dB 60MHz 5002 source )
Supply current 15 20 mA No signal
Limited RF o/p 1.25 Vpp | 0.5V input, 30MHz
Detector current 0.8 1 13 mA 0.5V input, 30MHz
Maximum input before overload 1.75 Vrms | 30MHz
Input impedance 5kQ/ 6pF 60MHz Open circuit output
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SL1613C
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
parallet with 10pF. if a capacitive load of more than 10pF

374

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 SL1600 SERIES

Semiconductors COMMUNICATIONS CIRCUITS

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 weur (3 d o}EﬂT—l—I
with other advanced systems it generates a suitable AGC outeui []2 " e k!
voltage directly from the detected audio waveform, 3 GJJ"”" 500 {100y
provides a ‘hold’ period to maintain the AGC level during N 5

pauses in speech, and is immune to noise interference. In
addition it will smoothly follow the fading signals
characteristic of HF communication. DP8

When used in a receiver comprising one SL1610C and
one SL1612C amplifier and a suitable detector, the
$L1621C will maintain the output within a 4dB range for a
110dB range of receiver input signal.

The SL1620C VOGAD (Voice Operated Gain Adjusting FEATURES
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:2en 70mV and 87mV
rms for a 35dB range of input. A one second ‘hoid’ period
is provided which prevents any increase of background
noise during pauses in speech.

Fig. 1 Pin connections (top view)

Wide Dynamic Range

Speech Pause Memory

Fast Attack/Adaptive Decay
Only 4 External Components

ABSOLUTE MAXIMUM RATINGS

APPLICATIONS Storage temperature —-30°C to +85°C
Supply voltage -9V
B Speech-Derived AGC Systems Operating temperature -30°C to +70°C

TR

L c3
OUIPYT 20— 1608

10 x

€1 &C
TSow  Ticos

Fig. 2 Circuit diagram of SL.1620C 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 accuracy
Input for 2.2V DC output SL1621C 7.0 mVrms | See Fig. 7 1dB
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% voitage} C, = 50uF
onC,
*Slow rise time, t; 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 v
Quiescent current consumption Both 3 mA
Surge current Both 30 mA
Input resistance SL1620C 14 kQ

SL1621C 500 Q
Qutput 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 recharge time is made long enough to prevent
prolongation of the hold time by noise pulses.

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

§L1620C 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 aitered by varying the capacitor values.

The supply must either have a source resistance of less
than 22 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
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Plessey
@ Semiconductors

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. It
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 follow 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 js ‘designed to operate
from a 6 volt supply, over a temperature range of —30°C
to +70°C.

AMAGC THRESHOLD SET [}/
PHASE CORRECTION] npov
AGC OUTPUT (]

“[J AM AUDIO DUTPUT

+[] +6V SUPPLY
S[JREFERENCE SIGNAL INPUT

DP14
Fig. 1 Pin connection
ABSOLUTE MAXIMUM RATINGS
Storage temperature —30°C to +85°C
Ambient operating temperature 0°C to + 80°C
Supply voltage —0.5V to +12V

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 126mV 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 1.76 MHz. Mod. to 80% at 1 kHz.

voltage from 2.0V to 4.6V) Output Set with 10kQ  pot
between pins 1844 to 2.0V.

Quiescent Current 9 mA | Output open circuit.

Consumption

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




Plessey
w Semiconductors

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 IF 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 follow 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

ovly LI s sisnaL mveur
AM AUDIO OUTPUT ]2 7] +8V SUPPLY
AM AGC THRESHOLD SET [] 3 &[] AM AGC THRESHOLD SET
PHASE CORRECTION {] ¢« 5[] AGC OUTPUT

DP8

Fig. 1 Pin connection

ABSOLUTE MAXIMUM RATINGS

Storage temperature

~309C to + 85°C

volt supply, over a temperature range of 30°C to+70°C. Supply voltage —0.5V to +12V
ELECTRICAL CHARACTERISTICS @ SUPPLY =+6V, Tagmp = +250C.
Value
Characteristic Units Test Conditions
Min. Typ. Max.
AM Audio Output 40 55 70 mV rms | Signal Input 1256mV 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 QOutput open circuit.
Consumption
Max. operating frequency 30 MHz
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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

W Constant Output Signal
B Fast Attack

B Low Power Consumption
W Simple Circuitry

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

voGao Time consTANT [J1 LT s aF outeur
Ac covpuing ]2 7 [ HF ROLL OFF
(] sfjov
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 156 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.
20d8B.

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




SL1626C

OPERATING NOTES

The SL1626 will operate fiom 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 overall common-mode rejection ratio
of greater than 30dB.

Typically, the amplifier will handle differential input
signals of up to 375mV 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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Semiconductors

SL1600 SERIES

COMMUNICATIONS CIRCUITS

SL1630C

MICROPHONE/HEADPHONE AMPLIFIER

The SL1630C is designed specifically for use as a
microphone or headphone ampilifier. 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
output stage.

A gain control facility with a logarithmic law allows
AGC to be applied when the device is used as a microphone
amplifier, and also allows remote volume contro! with a
linear potentiometer. Gain reduction of 60dB may be
obtained.

FEATURES
B 40dB Gain
B Voltage-Controlled Gain

B 200 mW output
M Low Output Impedence

APPLICATIONS

B Low-Power Audio O/P Stages
B Preamplifiers {with or without AGC)

outrut [ 8[learin
v[]2 70 acc
(
EXTERNAL [:3 6] INPUT
CAPACITOR EL 5:]

DP8

Fig. 1 Pin connections (top view)

ABSOLUTE MAXIMUM RATINGS
Storage temperature ~30°Cto+ 85°C
Operating temperature
6V supply —30°C to +70°C
12V supply -30°Cto +70°C

Supply voltage +15V

EXTERNAL CAPACITOR

? 2 POSITIVE

K
=T
1y _
T

$—o0 1 OUTPUT

o Y
HE
eor { . Jol
] R LU
M "l
o - Js H]s. sk 20p== []180

= 10k
a5 100p
750
45 1
500 [

8 EARTH

Fig. 2 Circuit diagram
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SL1630C

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 ImVrms
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 20 k)
Single ended input impedance 1.0 kQ
Output impedance 1.5 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 Headphone Amplifier

As with most small-signal 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
a0

¢ c1

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 10§ 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_ +SUPPLY
100p I-E lcv 1oe I
S
H :
SL1630C __[—{"—O
6 LOAD
n

50 ==

1

Fig. 3 SL1630C used as a microphone 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.

1l
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J_ +SUPPLY
10n I
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$L1630C !
—

150 o=

Si

Fig. 4 SL1630C used as a headphone amplifier

Automatic Gain Controi

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 300f2, 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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Semiconductors

SL1600 SERIES

COMMUNICATIONS CIRCUITS

SL1631C

MICROPHONE/HEADPHONE AMPUIFIER

The SL1631C 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 200mW output from a
class AB push-pull output stage.

A gain control facility with a logarithmic law
allows AGC to be applied when the device is used as
a microphone amplifier, and aiso allows remote
volume control with a linear potentiometer. Gain
reduction of 60dB may be obtained.

FEATURES

B 40dB Gain

B Voltage Controlled Gain
B 200mW output

B Low Output Impedance

APPLICATIONS

B Low-Power Audio O/P Stages
B Preamplifiers (with or without AGC)

INPUTS {

< o~ e~

AGC
EARTH B

3

A

N] EXTERNAL
CAPACITOR

0 v+
b ouTpuT

DP8 .

Fig. 1. Pin Connéctions (top view)

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Operating temperature

—30°Cto+ 85°C

6V supply —30°C to +70°C
12V supply -30°Cto +70°C

Supply voltage

+15V

EXTERNAL CAPACITOR
—_——

89 7
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2.5k on 20k azok J]wk éﬂ)k
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Fig. 2. Circuit Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions {(unless otherwise stated):

Temperature = +250C
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 kQ
Single ended input impedance 1.0 kS
Qutput impedance 1.5 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 small-signal integrated circuits, the
inherent bandwidth of the SL1631C is quite large. It
extends from low audio frequencies up to
approximately 0.5MHz, 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
“eT 1

Where C1 is in picofarads
Microphone Amplifier

Fig. 3 shows the SL1631C 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 100
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.

Headphone Amplitier

Fig. 4. shows the SL1631C 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.
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L R2 10

1.5n 5 3

Fig. 3 SL1630C used as a microphone amplifier

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 20ms.

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

R2 is non-essential, but is useful is 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 ohms or is connected by
long wires.
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@ Spl;is\?ggnductors

SL1600 SERIES

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
eliminating the associated transformers and heavy carrier
drive power requirements.‘

At 30MHz, carrier and signal leaks are typically —40dB
referred to the desired output product frequency.
Intermodulation products are —45%dB 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 consumption.
No output load resistor is included and signal leakage is
higher, but otherwise the performance is identical to that of
the SL1640C.

FEATURES

Low Carrier Leak

Low Signal Leak

Low Intermodulation Products
Low Carrier Power Requirement
Wide Bandwidth

Minimal External Components

BASE DECOUPLING(]

carriER INPUT ] 3

vi[}e

o

u
[1PS 8[JEARTH
BASE DECOUPLING[] 2 2[] sIGNAL INPUT
carrier et []3 sfJ ourput 2
n sfJoutput 1
sL1640C
ds sfJearmm

) siGNAL INPUT

)

[} oureur

SL1BLIC

0P8

Fig. 1 Pin connections (top view)

APPLICATIONS

SSB and DSB Generators

Phase, Comparators

n
B Detectors
[ |
n

Mixers

Base
oECOUPLING

Fig. 2 Circuit diagram of SL1640C
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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 330k2 resistors connected as shown in
Fig. 4. R1 is adjusted to minimise signal leak; R2 to
minimise carrier leak,

394

t6v

R2 R1
10k 10k

CARRIER _ SIGNAL
1P <7e

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 80052.



ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Supply voltage = +6V
Temperature = +25°C

SL1640C sSL1641C

Characteristics Circuit Typical Value Units Test conditions
Conversion gain SL1640C 0 dB
Signal leak SL1640C —40 dB
[Signal output Signal: 70mVrms, 1.75MHz
Desired sideband output:, Carrier: 100mVrms, 28.25MHz
Output: 30MHz
Carrier leak SL1640C --40 d8
Carrier output
[Desired sideband output]
Intermodulation products SL1640C -45 dB Signal 1: 42.6mVrms, 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, 28.25MHz
Output: 3.75MHz
Carrier input impedance Both 1kQ/4pF
Signal input impedance SL1640C 50052 /5pF
SL1641C 1k§2/4pF
Qutput impedance SL1640C 3500/8pF 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
Operating temperature
Supply voltage

—55°C to +175°C
0°C to +70°C

+9Vv
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Semiconductors

SL2363C & SL2364C

VERY HIGH PERFORMANCE TRANSISTOR ARRAYS

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

The SL2363 is in a 10 lead TOS encapsulation.

The SL2364 is in a 14 lead DIL ceramic encapsulation.

FEATURES

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

14 13 12 " 10 9 8
e B s | M
APPLICATIONS
W Wide Band Amplification Stages
W 140 and 560 MBit PCM Systems
W Fibre Optic Systems
@ High Performance Instrumentation
B Radio and Satellite Communications L e e A e
SL2364C DG14

Fig. 1 Pin connections (top view)

ELECTRICAL CHARACTERISTICS

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

tic: Value Unif Conditiof
Characteristics Min. Typ. Max. nits ns
BVcBO 10 20 v Ic= 10pA
LVCEO 6 9 \Y Ic = 5mA
BVEBO 25 5.0 \ Ig = 10pA
B8vVcio 16 40 v Ic = 10pA
NEE 20 80 Ic = 8mA.VCg = 2V
fr 25 5 GHz Ic (Tail) = 8mA VCE = 2V
AVBE (See note 1) 2 5 mv IC (Tail) = 8 mA, VCE = 2V
AVBE/TAMB IC (Tail) = 8 mA, VCE = 2V
Ccs 0.5 pF veg =0
Cci 1 pF veg =0

NOTE t AVgBg applies to| VBEQ3 - VBEQA‘BHG‘VBEQE, VBEQ6
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TYPICAL CHARACTERISTICS
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Semiconductors

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
transistors feature a Vee matching of, typically, better

than

5mV between any pair, an f1 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.

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Tamb = +25°C

Static Characteristics

SL3000 SERIES

TRANSISTOR ARRAYS

2 1 5 o & 8 9 " 1,
3 7 10

2w

13 SUBSTRATE

DG14

Fig. 1 Pin connections

Symbol Characteristic Value Units Test conditions
Min. Typ. Max
BVego Emitter-base breakdown 5 A\ e = 10uA
BVceo Collector-emitter breakdown 15 \ Ic = TmA
BVcgo Collector-base breakdown 20 50 \ Ic = 10uA
BV¢io Collector-substrate breakdown 20 70 \ lc = 10uA
Iceo Collector cut off current 0.5 uA  |Veg=10V,lg=0
lcgo Collector cut off current 4 nA |Veg =10V, Ig=0
VBE(ON) Base emitter voltage 0.71 \% Veg =3Vig=1TmA
0.78 \% VCE =3V 'C = 10mA
VCE(SAT) Collector-emitter saturation 0.3 \ lg = TmA I¢ = 10mA
hgg Static forward current-transfer 120 Vee =3V ic = 10mA
ratio 40 100 Vece =3V ic=1mA
50 VCE=3V |C=1OMA
Input offset current—
A [Vceg=3Vic=1mA
1o differential pair 02 2 s CE ¢
AVggn Input offset voltage—
. 5 mV [Vge =3Vic=1mA
differential pair 0.3 cE ¢
AV i
BE2 Ir\put. offset voltage-isolated 0.45 5 mV | Vee =3Vic = 1mA
transistors
dAge Temperature co-efficient of o
V/°C {Vce =3V igc=1mA
aT input offset voltage 2 v/ CE ¢
dVge(ON) Temperature co-efficient of o _
P e K mV/'C|{Vcg =3V ic=1mA
9T base emitter-voltage 18 ! Ce ¢
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SL3045C SL3046C

Dynamic Characteristics

Symbol Characteristic Value Units Test conditions
Min, Typ. Max.
N.F. Wide band noise figure 35 dB | f= 10Hz to 10kHz
Vee =3V Ig = 100uA
Source resistance = 1k2
Yse 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 Ig = TmA
Yie Reverse transfer admittance 0.000--j0.003 mmho
h¢e Forward current transfer ratio 110
hie Short cct. input impedance 3.5 k2 | f=1kHz
hoe Open cct. output admittance 156 umho | Veg =3V ic = 1TmA
bre Open cnrcu{t reverse voltage 1.8x10-4
transfer ratio
f, Gain-bandwidth product 500 600 MHz | Veg =3V igc = 3mA
Cis Emitter-base capacitance 1.7 pF | Veg=3Vig=0
Cos Collector-base capacitance 1.5 pF | Veg=3Vic=0
Cci Collector-substrate capacitance 3.0 pF JVes=3VIc=0
CHARACTERISTIC GRAPHS
14 700
|
12 ol
600 7
10 500 /
g ® VCE =3V 3 400
e RE = 1K S VCE = 3v
26 - 300
4 200 .
\_/
2 100
0 0
0.01 0.1 10 o 1+ 2 3 4 5
IC (mA) e «mA:
125
=
VCE = 3V /
\
100

hte

75 /

50

0 /
0.01 0.1 1.0 10
1IC imA:




Veg=3V

I¢ (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.

Vceo = 20V Veso = 15V Ic - 50mA 1g = 256mA
Vceo = 16V Vcio -+ 20V g == 50mA

SL3045C — DG

Storage temperature
Junction temperature
Package dissipation

SL3046C — DP
Storage temperature
Junction temperature
Package dissipation

—55 Cto 175 C
-175 C

750mW (derate linearly
from 55 Ctwo - 175 C)

125 C
00mW (derate linearly
from 55 Cto ~-125 C)
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Plessey
@ Semiconductors

SL 3000 SERIES

TRANSISTOR ARRAYS

SL3081D SL3082D

GENERAL PURPOSE HIGH CURRENT NPN TRANSISTOR ARRAYS

The SL.3081 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

Common Emitter
Collector (SL3082) Configuration

]
M High Ic 100mA max (each transistor)
B LowVce saT 0.4V Typ. @ 50mA

(SL3081) or Common

APPLICATIONS

B Drivers for Incandescent Display Devices

B SL3081. Driver for Common Anode
7-Segment LED Displays

B SL3082: Driver for Common. Cathode
7-Segment LED Displays

B MOS Clock/ and Calculator Display Interface
Circuits

B Relay and Solenoid Drivers

B Thyristor and Triac Control Circuitry

D [;1 G 7 3 2 Tg 12 TI %
l l
: }
O SUBSTRATE 15
Fig. 1 SL3081 pin connections
DP16 'ST
9 7 “ ir "% 2 Al
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 norma!
transistor operation. To avoid undesired coupling, the
substrate (pin 5) should be maintained at either DC or
signal (AC) earth.

Electrical Ratings

Veeo = 12V, Vego = ZOV,\VEBQ =5V, Vg0 = 20V,
Ig = 1g = 100mA

Power dissipation 500mwW
Thermal Ratings

Storage temperature -565°C to0 +175°C

Junction operating temperature +175°C



SL3081D SL3082D

ELECTRICAL CHARACTERISTICS @ Tp =22°C :2°C

Value
Characteristic Symbol Units Conditions
Min. Typ. | Max.
Collector-base breakdown BVcao 20 50 \ Ic =500uA, Ig =0
Collector-substrate breakdown BVcio 20 70 A le) = 500uA Ig =0
Collector-emitter breakdown BVceo 12 20 \% lc=1mA,lg =0
Emitter-base breakdown BVego 5 5.6 \% Ig = 500uA
DC forward current transfer ratio hrg 30 68 Vce =05V, I¢c = 30mA
40 70 Vce = 0.8V, Ic = 50mA
Collector emitter saturation VCE(SAT)
SL3081, SL3082 0.27 05 \ Ic =30mA, Ig = TmA
SL3081 0.4 0.7 \ Ic =50mA, Ig = 5mA
SL3082 04 0.8 \ Ic =50mA, Ig = 5mA
Collector cut-off current Iceo 10 HA Vcg =10V, 1g =0
Collector cut-off current Icso 1 HA Veg =10V, Ig =0




Plessey
w Semiconductors

SL3000 SERIES

TRANSISTOR ARRAYS

SL3083D

GENERAL PURPOSE HIGH CURRENT NPN TRANSISTOR ARRAY

The S1.3083 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. 1mA) 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

B Highlc 100mA Max
B Llow V(CESAT 0.7V Max @ 50mA
B Matched Pair (TR1 and TR2)

A Vge tbmV Max

lio 2.5uA Max @ TmA

B 5 Independent Transistors plus Separate
Substrate Connection

APPLICATIONS

B Signal Processing and  Switching Systems
Operaling From DC to VHF

B Lamp, Relay, Solenoid Driver

B Differential Amplifier

B Temperature Compensated Amplifier

M Thyristor Firing

SUBSTRATE
5

A TS 7 08
'g_ \WL

DG16 DP16

Fig. 1 SL3083 pin connectiorts

ABSOLUTE MAXIMUM RATINGS
Ta =+25°C
Electrical Ratings
Veeo = 12V Vego = 20V, Veggg =5V, Vgio = 20V,

lc = lE = 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 SL3083 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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SL3083D

ELECTRICAL CHARACTERISTICS @ Ta =22°C :2°C

Value
Characteristic Symbol Units Condition
Min. Typ. Max.
Collector-base breakdown BVceo 20 50 \ Ic = 100uA, Ig =0
Collector-emitter breakdown BVceo 12 20 Vv lc=1mA,lg =0
Collector-substrate breakdown BVcio 20 70 \ Icy = 100uA, lIg =01g =0
Emitter-base breakdown BVego 5 5.6 \ Ig = 500uA, Ic =0
Collector cut off current Iceo 10 MA Veg =10V, 1g =0
Collector cut off current Iceo 1 MA Veg =10V, Ig =0
DC forward current transfer ratio hge 40 120 Vce =3V Ig = 10mA
DC forward current transfer ratio] hgg 40 80 Vee =3V Ic =50mA
Base emitter voltage VBE (ON) 0.65 0.74 0.85 \% Vce =3V ig = 10mA
Collector emitter saturation NVcE (SAT) 0.4 0.7 v Ic =50mA, Ig = 5mA
FOR TRANSISTORS T1 AND T2 (As a differential amplifier)
Input offset voltage AVgEg 1.2 5 mV Vce =3V
Input offset current ho 0.7 2.5 uA lc=1mA
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Semiconductors

SL3127C

SL 3000 SERIES

TRANSISTOR ARRAYS

HIGH FREQUENCY NPN TRANSISTOR ARRAY

Tne SL3127 consists of five general-purpose silicon NPN
transistors on a common substrate. The monolithic
canstruction provides close electrical and thermal matching
of the five transistors. Each of the transistors exhibits a low
noise figure (3.6 dB typ. @ 60 MHz) and a value of fr
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.

The SL3127 is pin compatible with RCA CA3127E.

ABSOLUTE MAXIMUM RATINGS at Ty =25°C

Power dissipation

Any one transistor 150mwW

Total package 300mwW
Ambient temperature range

Storage ~55 to +150°C

Operating —55 to 126°C

The following limiting values apply to each device:

Collector to emitter voltage Vceo 15V
Collector to base voltage Vcgo 20V
Collector to substrate Vg o * 20V
Collector current I¢ 20mA

*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
circuit to maintain isolation between the transistors.

" TT

—o

Ty

Y

«»
—5%

va
kS

Ot

b1

o—4

c b

DG16

Fig. 1 Pin connections, top view

T
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Fig. 2 Typical gain-bandwidth product (f1)
V. collector current

AMBIENT TEMPERATURE = 42§/
COLLECTOR -EMITYER

w
w 100
<

COLLECTOR CURRENT (ic) (mA)

Fig. 3 DC forward current transfer
ratio v. collector current
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sL3127C

ELECTRICAL CHARACTERISTICS at Tp = +25°C for each transistor

Static characteristics

408

Value
Characteristic Symbol Units Conditions
Min. Typ. Max
Collector-base breakdown voltage BVceo 20 30 v lc=1uA lg =0
Collector-emitter breakdown voltage BVceo 15 18 \ lc=1uA, lg =0
Collector-substrate breakdown voltage BVcio 20 55 \ Ic=1uA,lg=0,1g=0
Emitter-base breakdown voltage BVego 4.5 5.5 v lg =10uA,lc =0
DC forward current transfer ratio hee Vce =6V
40 95 lc =BmA
40 100 Ic=1mA
40 100 Ic =0.1mA
Base-emitter voltage VBE 0.64 0.74 0.84 v Vce =6V, Ic = 1mA
Collector-emitter saturation voltage VCE(SAT) 0.26 0.5 \ Ic = 10mA, Ig= TmA
Magnitude of difference in Vgg AVgg 0.5 5 mV [ Vgg =6V, ic=1mA
Magnitude of difference in Ig Alg 0.02 3 MA | Vcg =6V, Ic=1mA
Dynamic Characteristics
Value
Characteristic Symbol Units Conditions
Min. Typ. Max
Gain-bandwidth product fr 1.6 GHz | Vgg =6V, Ig =5mA
Noise Figure NF 3.6 dB | Vce =6V, Rg = 20002
f = 60MHz, ic = 2mA
Knee of 1/f noise figure curve - <1 kHz [ Vgcg =6V, Rg = 2002
ic = 2mA
[
- Ta=-55°C T
09 3
——*-‘_’-‘——_
[ RISy P2
oe
Ta: +25°C .————-"""/
Em 07 _/-—-""-'_——‘
s . L AT1T] g
s — | Taz +125%C L]
/
1171

01

Fig. 4 Base-emitter voltage (Vgg) v. collector

COLLECTOR CURRENT (Ic)(mA)

current

+0




NF (dB)

| ]

T

Ta =z +25°C

COLLECTOR-EMITTER VOLTAGE = 6V
SOURCE IMPEDANCE Rg= 2000

¥ = BOMHZ

0
COLLECTOR CURRENT (ic}(mA)

Fig. 5 Noise figure v. collector current

SL3127C
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Semiconductors

SL3145C

2-5GHz TRANSISTOR ARRAY

The SL3145 is a monolithic array of five general purpose
high frequency transistors arranged as a differential pair and
three isolated transistors.

FEATURES

B fr=25GHZ

M Wideband Noise Figure = 3dB

M Vg Matching = Better than 5 mV
B Pin-Compatible with SL3045

SL300 SERIES

MATCHED TRANSISTORS

2 1 5 A 6 ] 9 n '
3 7 10

2

13 SUBSTRATE

DG14

ELECTRICAL CHARACTERISTICS Fig. 1 Schematic and pin diagrarm

Test Conditions (unless otherwise stated):

Tamb = +25°C 25°C
Characteristic Min, \;a\::e Mo, Units Conditions

Base-tsolation Voltage 10 \ Ig = TuA

Emitter-base breakdown 5 \ lc = 10uA

Collector-emitter breakdown 8 15 \ Ic = 10uA

Collector-base breakdown 12 24 \Y lg = 10uA

Collector-substrate breakdown 20 40 v Ic = 10uA

Base-emitter voltage 0.73 \4 Vee =2V, ic = TmA

Static forward current 30 80 Vge =2V, Ic = 1TmA

transfer ratio

Input offset current 0.2 2 uA Vge =2V, Ic = 1TmA

(differential pair)

Input offset voltage 0.35 5 mV Veg =2V, Ic=1mA

(differentiat pair)

Input offset voltage 0.45 5 mV Veg =2V, lc=1mA

(others)

Temperature coefficient 2 uvr°e Vee =2V, Igc = TmA

input offset voltage

Temperature coefficient 1.6 mV/°C Vee = 2V, Ic = 1mA

base emitter voltage

Wideband noise figure 3.0 /dB Ve =2V, I¢c = 100uA

Rg = 1k

Gain-Bandwidth product 25 GHz Veg =2V, 1c = 10mA

VCE(SAT) 0.35 v IC =10mA, lB =1mA

VBE(SAT) 0.95 \Y Ic = 10mA, Ig = TmA

ICBO 0.3 nA VCB =16V

Icio 0.6 nA Vc| =20V

Igio 1.2 nA VBI =10V

Ceb 04 pF Bias = OV

Ceb 0.4 pF Bias = OV

Ca 0.8 pF Bias = OV
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SL3145C

hfe
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[{o3

Fig. 2. Typical variation of h fe with IC

100nA 1uA  10pA
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Ic
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Fi.g 4. Typical VBE mismatch v. IC
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veB =2v
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[
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Fig. 3. Typical {Tv. collector current
(T = i/h fe,f = 200MHz)
ABSOLUTE MAXIMUM RATINGS

Storage temperature: ~55°C to +150°C

Junction operating temperature: 150°C

Vego: 12V Vego: 5V lc :20mA
Veeo: 8V Veig: 20V

Maximum individual transistor dissipation: 200mw
Total package dissipation: 350mw
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Semiconductors

SL3000 SERIES

TRANSISTOR ARRAYS

SL3146A,SL3146C
SL3183A, SL3183C

HIGH VOLTAGE TRANSISTOR ARRAYS

The Piessey 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
DIL package (temperature range —40°C to +85°C) or
14-lead ceramic DIL package (temperature range —55°C to
+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 {i.e. 1mA) for
applications where offset parameters are of special
importance. A special substrate terminal is also included for
greater flexibility in circuit design. The SL3183A and
SL3183 are high-voltage versions of the SL3083 and are
supplied in either 16-lead plastic DIL package (temperature
range —40°C to +85°C) or 16-lead ceramic package
(temperature range —55°C to +125°C).

FEATURES

Matched General Purpose Transistors
VgE Matched to +5mV Max.
Operation from DC to 120MHz (SL3146/A)

Low Noise Figure: 3.2dB Typ. @ 1kHz
(SL3146/A)

High Ic: 75mA Max. (SL3183/A)

TR TRe RS

6 O7 O3 Ow 012 013
SUBSTRATE

DP16
Fig. 1 SL3146/A pin connections
SUBSTRATE
T: T 2 03 T 4 5 T 6 o7 8
¥_z—| |
TR TR3
> R ? ”
RS
— ]
llﬁ lls é!l. l!i ll? l‘l
IDG16

Fig. 2 SL3183/A pin connections

APPLICATIONS

Signal Processing Systems, DC — VHF
Custom Designed Differential Amplifiers
Temperature Compensated Amplifiers
Lamp and Relay Drivers (SL3183/A)
Thyristor Firing (SL3183/A)
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ELECTRICAL CHARACTERISTICS @ Ta = +25°C (SL3146/A)

Static Characteristics

Value
Characteristic Symbol SL3146A SL3146C Units Test Conditions
Min, Typ. Max. | Min. Typ. Max,
Collector-base breakdown BVcgo 50 72 40 72 v Ic=10uA, tg =0
Collector-emitter breakdown BVceo 40 56 30 56 v Ilc=1mA,lg=0
Collector-substrate breakdown BVvio 50 72 40 72 v lcy=10uA, 1g =0,1g =0
Emitter-base breakdown BVeso 5 7.5 5 75 Y lg =10uA, Ic =0
Collector cut-off current Iceo 5 5 MA | Veg =10V, lg=0
Collector cut-off current Icso 100 100 nA | Vcg =10V, Ig=0
DC forward current transfer ratio hgg 85 85 - Ic = 10mA
30 100 30 100 - Ilc =10uA  Vcg =5V
90 90 - Ic = 1mA

Base-emitter voltage VBE(ON) 0.63 0.73 0.83 | 063 0.73 0.83 v Vceeg =3V, I¢c = 1mA
Collector-emitter saturation VCE(SAT) 0.33 0.33 A Ic =10mA, ig = 1mA
For Transistors TR1 and TR2
{as a Differential Amplifier)

Input offset voltage AVge 0.48 05 0.48 0.5 mV Vce =5V, lg = TmA

Base-emitter temperature coefficient % 1.9 1.9 mV/°C| Vcg =5V, lg = 1mA

Input offset voltage temperature dAVge o - - -

coefficient T 1.1 1.1 uV/°Cl Vg =5V, fgq =gz = TmA
Input offset current ho 0.3 2 0.3 2 A | Vg =5V, Igy =lc2 = 1mA
Dynamic Characteristics

Low frequency noise figure NF 3.25 3.25 dB rf = 1kHz, Vg = 5V, Ig = 100uA, Rg = 1kQ
Low Frequency Small Signal [
E Circuit Ch isti

Forward current transfer ratio hee 100 100 -

Short-circuit input impedance hie 27 35 kQ

f=1kHz, Vgg =5V, Ig = 1TmA
Open-circuit output admittance " hoe 15.6 15.6 umho CE N
Open:clrcun revarse voltage transfer hee 1.8 % 10°% 18x 10 _
ratio

Admittance Characteristics

Forward transfer admittance Yse 31-j18 31-j15 mmho

Input admittance Yie 0.35+j0.04 0.35+j0.04 mmho| _ _

f=1MHz, Vgg =5V, Ic = TmA

Output admittance Yoo 0.001+j0.03 0.001+i0.03 mmho % Vee c=1im

Reverse transfer admittance Yo 0.001-j0.001 0.001-j0.001 mmho!
Gain bandwidth product fy 300 500 300 500 MHz | Veg =5V, ic =3mA
Emitter-base capacitance Cge 0.7 0.7 pF Vgg =5V, lg =0
Collector-base capacitance Cos 0.37 0.37 pF Veg=5V.1c =0
Coll -substrate Cct 2.2 22 pF V=5V, g =0

OBVESBLEIS IWBVITLETS



SL3146A&C SL3183A&C

ELECTRICAL CHARACTERISTICS @ Ty = +25°C (SL3183/A)

Static Characteristics
Value
Characteristic Symbol SL3183A SL3183C Units Conditions
Min. | Typ. | Max. | Min. | Typ. | Max.
For each transistor
! Collector-base breakdown voltage BVceo 50 40 V |l¢c =100uA, ig =0
| Collector-emitter breakdown voltage BVceo 40 30 IV |lc=1mA,lg=0
! Collector-substrate breakdown voltage BVcio 50 40 £V |lg) = 100pA, 1g =0, 1g =0
Emitter-base breakdown voltage BVego 5 5 V |lg =500uA, ic =0
Collector cut-off current lceo 10 10 A |Vge =10V,Ig =0
Collector cut-off current lcgo | 1 3 | uA |Vee =10V, 1g =0
DC forward current transfer ratio hrg 40 40 Vce =3V, I¢c = 10mA
40 40 Vce =5V, Ic = 50mA
Base-emitter voltage Vge 0.65 | 0.76 | 0.85 | 0.65 | 0.75 | 0.85 | V |Vcg =3V, Ic =10mA
Collector-emitter saturation voltage | *Vcg(saT) 1.7 | 30 1.7 ] 30 | V [tc=50mA, lg=5mA
For transistors TR1 and TR2 (as a differential amplifier)
Absolute input offset voltage Vio! 047} 5.0 047 | 50 |mV |Vce=3V,Ic=1mA
Absolute input offset current ol 0.78 | 25 078 | 25 |uA |Vcg=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 mwW

Above +55°C Derate linearity 6 - 67 mw/°c
Operating temperature range

Plastic package —-40to +86 —40to+85 —40to+85 —40to+85 °c

Ceramic package —5651t0+125 -55t0+125 —-551t0+125 -55to0+125 °c
Storage temperature range

Plastic package —~65to +160 —65to +150 —65to +150 -65 to +150 °

Ceramic package ~65to +176 —65t0 +176 —65t0+175 ~65t0 +175 °c
The following ratings apply to individual transistors
Collector-emitter voltage, Vcgo 30 40 30 40 Vv
Collector-base voltage, Vcgo 40 50 40 50 \Z
Collector-substrate voltage, V¢ 0 40 50 40 50 \%
Emitter-base coltage, Vego 5 5 5 5 v
Collector current, i¢ 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 SL6000 SERIES
Semiconductors

COMMUNICATIONS CIRCUITS

SL6270C

GAIN CONTROLLED PREAMPLIFIER

The SL6270C is a silicon integrated circuit combining
the functions of audio amplifier and voice operated
gain adjusting device (VOGAD).
It is designed to accept signals from a low sensitivity
microphone and to provide an essentially constant
output signal for a 60dB range of input. The dynamic
range, attack and decay times are controlled by external
components.
Cms
FEATURES
W Constant Qutput Signal Fig. 1 Pin connections, SL6270C — CM
W Fast Attack
B Low Power Consumption
B Simple Circuitry
AGC Timae cowsT (] [ mamw anee outPur
PREAMP 0UTPUT (] ] Mash AmP iNPUT
APPLICATIONS g pe
. PREAMP INPUT [ [] PREAMP inPUT
M Audio AGC Systems
W Transmitter Overmodulation Protection ors
W Tape Recorders Fig. 2 Pin connections, SL6270C — DP
QUICK REFERENCE DATA b
Supply Voltage: 4.5V 10 10V
B Voltage Gain: 52dB
bo “alreut”
ABSOLUTE MAXIMUM RATINGS fin i toto!
Supply voltage: 12V
Storage temperature: —55°C to +150°C
Operating temperature : —55°C to +85"C

Fig. 3 SL6270C block disgram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vcc: 6V .- 0.5V

Input signal frequency : 1kHz

Ambient temperature: —30°C to +85°C

Test circuit shown in Fig. 4

418

. Value
Characteristic Min. Typ. Max. Units Conditions
Supply current 5 10 mA
Input impedance 100 180 0 Pindor$§
Differential input
impedance 200 300 Q
Voltage gain 40 52 dB 724V rms balanced input
Output level 55 90 140 mV rms | 18mV rms balanced input
THD 5 % 90mV rms balanced input
EXTERNAL
&Tn
1L
8V L
22u 10k 1.
It ——C ———9
o
‘r‘"" ExTERNAL
24
2 7
™ Vol o 10kQ)
oltage gain = zg55
Upper frequency response 10kQ/4.7nF = 3kHz
Lower frequency response 680}/2.2pF = 300Hz

Fig. 4 SL6270C test and application circuit

APPLICATION NOTES

Voltage gain

The input to the SL6270C may be single ended or .

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

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

Frequency response

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

Fig. 5 SL6270C frequency response

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

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

Attack and decay times

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

Attack time = 0.4ms/pF

The decay time is determined by the discharge rate of
the capacitor and the recommended circuit gives a
decay rate of 20dB/second. Other values of resistance
between pin 1 and ground can be used to obtain
different resulits. ’
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Fig. 6 Voltage gain (single ended input)
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Fig. 7 Overload characteristics
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Fig. 9 Open Joop frequency response
Fig. 8 Intermodulation distortions (1.55 and 1.85kHz tones)
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SL6000 SERIES

COMMUNICATIONS CIRCUITS

@ PLESSEY

SEMICONDUCTORS

SL 6290C

TRANSMIT CIRCUIT

The SL.6290 is a bipolar integrated circuit com—
bining the functions of audio amplifier, voice operated

gain adjusting device (VOGAD) and audio limiter; also
included are an RF buffer and relay driver.

It is designed to accept signais from a low sen—
sitivity microphone and to provide an essentially con—
stant output signal for a 60dB range of input.

The output can be adjusted to provide varying
degrees of clipping of the audio signal. This, when
filtered to remove the edges, gives varying degrees of
audio compression. The limiter has an open—collector
output so that apresent resistor can be used to set the
maximum modulation required at the transmitter output.

The RF buffer is incorporated to provide isolation
betwwen the synthesiser and RF power amplifier used
in o typical complete transceiver.

The relay driver can be used as a receive. transmit

_ relay driver.

MICROPHONE
INPUTS

INPUT GROUND
RF BUFFER I/P
2ND STAGE I/P
UNLIMITED O/P
LIMITED O/P

AGC LEVEL ADJUST

1ST STAGE O/P
vcc

o/c

RF BUFFER O/P
OUTPUT GROUND
RELAY DRIVER O/P
RELAY DRIVER I/P

AGC TIMING

Fig. | Pin Connections (top view)

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Operating temperature

-30° 1o C +85°C
-30° o C +70°C

FEATURES

M Fast Attack APPLICATIONS

M  Speech Compression

B  Maximum Modulation Adjustment 8 Audio AGC Systems

B Constant Output Signal B  Transmitter Cvermodulation Prevention
B  Relay Driver @l Speech Recording

W RF Buffer B Level Setting Systems

INPUT ouUTPUT
vee GROUND  GROUND

rroT

UIMITER

LEVEL RF BUFFER
ADJUST

INPUT

ROLL
OFF
1
Mic 16 5
INPUT
CUT-OFF

TIMING

LIMITED
QUTPUT

LEVEL
CONTROL

RELAY DRIVER

10
INPUT

LEVEL
ADJUST

DECOUPLING

Fig. 2 SL6290 block diagram



ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Vec = +5V
Tamb= +25 C
Input frquency = 1kHz
Value ’
Characteristic it
ara i Tve. Meox. Units Conditions
Current into pin 15 15 25 mA 5V on pin 15
Supply voltage pin 15 4.5 5 5.5 v
Output pin 6 150 mVY rms 2.2 pin 8 to earth
20mV rms signal /P
Output pin 6 0 mV rms Pin 8 connected to
earth. 20mV rms
signal I/P
AF amp voltage gain 54 dB
Decay time 1.0 sec See note 1
Attack time 20 ms See note 2
THD 1.0 % ImV I/P
Diff. input impedance 300 93
Single ended |/P impedance 180 2
AF amp O/P impedance 50 Q
Limiter O/P level 1.0 Vp~p 4.7k pin 7 to Vec
20mV rms signal I/P
Limiter 0.5dB compression point 64 mVY 4,7k pin 7 to Vce
Pin 6 O/P change with temp 0.2 %/°C ~30°C 10 4+70° C
Pin 7 O/P change with temp 0.12 %/ °C ~30°C to 470°C
Buffer gain @ 27MHz 48 500 § O/P load
50 QI/P
Reverse gain @ 27MHz 70 dB 500 @ 0/P
S0RI/P
Change of voltage gain from
nominal with temp +0.6 dB ~30°C to +70°C
Relay driver O/P current 50 mA Pin 10 to 5V Vee
Relay driver I/P current mA No external resistor
on pin 10
Vsat retay O/P v Pin 11 sinking 50mA
Change of Vsat with temp - 0. %/ °C ~30°C to +70'C
Voltage on pin 11 20 v

* Note 1. Decay time is the time for the VOGAD output to return to within 10% of its original absolute level when the

signal input voltage is switched down by 20dB.

Note 2. Attack time is the time for the VOGAD output to return to within 10% of its original absolute level when the

OPERATING NOTES

The microphone input stage is different and the
accurate balance of this stage and the high common—
mode rejection of the second stage gives an overall
common mode rejection ratio of greater than 30dB.

Typically, the amplifier will handle differential
and single—ended signals of up to 375mV peak to
peak. When used in the unbalanced mode either pin 4
or pin 5 may be used as the input, the other being de~
coupled to earth.

The LF cut-off of the amplifier is set by the
coupling capacitor between pin 16 and pin 5 and also
by the values of coupling capacitors to the input pins
(pin 1 and pin 2). Coupling capacitors should be used

if the input is not floating with respect to earth.

The HF cut—off is set by the capacitor between
pin 5 and pin 6. In addition, the gain of the circuit may
be redyced by putting a resistor between these pins.
The HF cut —off capacitor should be adjusted in con--
junction with any gain alteration in order to obtain the
desired bandwidth.

The resistor and capacitor on pin 9 set the attack
and decay rates of the VOGAD.

The values of external components shown in Fig.
3 give an attack time better than 20ms, o decay rate
of 20dB/s and a 3dB bandwidth of approximately
300Hz to 3kHz.



Vee SMOOTHED
(#5v REGULATED) oc<ov

BUFFER
ouTPUT

N g LOGIC 1 PLISV)
RELAY
INPUTS

LOGIC 1 PESV.

AGC TIME
L3 CONSTANT

7y

LIMITED
OuTRUT

AGC LEVEL

UNLIMITED

ouTPUT

OPTIONAL
GAIN

REDUCTION

Fig. 3 SL6290 external connections

NOMINAL DC PIN VOLTAGES

Voltage Voltage

Pin {voc] Pin | ivoci
1 1.6v 9 OV (no signal)
2 1.6V 10 OV (no input)
3 ov n 5v

4 1.5v 12 ov

5 1.4V 13 1.7v

6 14V 14 av

7 4.5V 15 5v

8 0.4V 16 2.5V

Table I. Nominal DC pin voltages

423



424



Semiconductors

@ PLESSEY

SL6310C

SL6000 SERIES

COMMUNICATIONS CIRCUITS

SWITCHABLE AUDIO AMPLIFIER

The SL6310C is a low power audio amplifier which
can be switched off by applying a mute signal to the
appropriate pin. Despite the low quiescent current
consumption of 5mA (only 0.6mA when muted) a
minimum output power of 400mW is available into an
8Q) load from a 9V supply.

FEATURES
B Can be Muted with High or Low State

GuTPUT

cms

Inputs
B Operational Amplifier Configuration
B Works Over Wide Voltage Range

Fig. 1 Pin connections, SL6310C - CM

APPLICATIONS

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

non v iveut [ s[Jmutt 8
v ineut (2 dmun a
Rt []a s[Ine

outey: []a sfv

(114

QUICK REFERENCE DATA

Fig. 2 Pin connections, SL631TvC — DP

@ Supply Volitage: 4.5V to 13V
W Voltage Gain: 70dB
B Outputinto 8Q on 9V Supply: 400mW

ABSOLUTE MAXIMUM RATINGS

Supply voltage: 15V

Storage temperature: —55 C to +150 C

Chip temperature: +175 C

Dissipation (CM): 0.45W (85 C)
(DP): 0.50W (85 C)

ouTPUT

1009

= 220n

EARTH

oa
LOAD

Fig. 3 SL6310C test circuit
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vce: 4.5V to 13V
Ambient temperature: —30°C to +85°C
Mute facility : Pins 7 and 8 open circuit

. Value . .
Characteristic - Units Conditions
Min Typ. Max.
Supply current 5.0 75 mA Vec = 9V
Supply current muted (A) 055 0.7 mA Vee == 9V, Pin 7 via 100k to earth
Supply current muted (8) 0.6 0.9 mA Vee == 9V, Pin 8 = Vcc
Input offset voltage 2 20 mV Rs< 10k
Input offset current 50 500 nA
Input bias current (Note 1) 0.2 1 BA
Voltage gain 40 70 dB Vee == 9V
Input voltage range 15 21 v Vee — 4.5V
10 10.6 " Vee = 13V

CMRR 40 60 dB Rs< 10k
Output power 400 500 mW | Vce - 9V, R~ 8Q
THOD 0.4 3 % PméradBaOOmW, Vee = 9V, Gain

NOTE

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

NPUT

WS 78V MAX

MOTOR

- -vg 7.5V MAX

Fig. 4 SL6310C lamp driver

OPERATING NOTES

Mute facility

The SL6310C has two mute control pins to allow
easy interfacing to inputs of high or low levels. Mute
control ‘A", pin 7, is left open circuit or connected to a
voltage within one volt of Vcc (via a 100k{) resistor)
for normal operation. When the voltage on pin 7 is
reduced to within 1 volt of earth (via a 100k{Q resistor)
the SL.6310C is muted.

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

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

Audio amplifier

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

Fig. 5 SL6310C servo amplifier

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

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

Applications include hand-held radio equipment,
hi-fi headphone ampilifiers and line drivers.
Operational amplifier

It is impossible to list all their application possibi-
lities in a single data sheet but the SL6310C offers
considerable advantages over conventional devices in
high output current applications such as lamp drivers
(Fig. 4) and servo amplifiers {Fig. 5).

Buffer and output stages for signal generators are
another possibility together with active fiiter sections
requiring a high output current,
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Fig. 6 Gain v frequency
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Fig. 8 Supply current v. supply voltage
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Fig. 7 Gain v. supply voltage
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°
o 0 @
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Fig. 9 Output power v. supply voltage at 5% (max) distortion
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® PLESSEY
3EMICONDUCTORS

SL6000 SERIES
COMMUNICATIONS CIRCUITS

SL6440 A&C
HIGH LEVEL MIXER

The SL6440 is a high level mixer for use in
Radio Communications and in applications -
‘equireing linear mixer. g1 ~ 6p
The SL6440A is packaged in 16 lead ceramic d2 150
JIL (DG) and the SL6440C in 16 lead plastic DIL
DP)). OUTPUT (] 3 141 OUTPUT
. vee2 ] 4 13 INPUT
‘EATURES . LOCAL 0sC ] 5 1) INPUT
¥+ 30dBr.n Intercept Point crounn I 6 1P i
B Low Noise 0
B + 15dBm Compression Point (1dB) q7 i
B -550C to+ 1220 C Temperature Range s S
I Programmable Performance Bg}g
B Programmable Gain-
Fig. |  Pin Connections
LECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated): ABSOLUTE MAXIMUM RATINGS
Test circuit: Fig 2 M Supply voltage, pins 3,4 and 14 15V
L ocal oscillator .input level 0dBm B Power dissipation (package limitation) 1200mW
Tamb = —559 C to +125° C (SL6440A) M Derate above 25°C 8mW/0C
—30° C to +859 C (SL6440C) W Storage temperature range —65°C to + 150 °C
Vecel = 12V B Programme current 50mA
Vee2 = 10V
Ip = 25mA
ch teristi Value . .
aracteristic im Tvp. Vox. Units Conditions
Signal frequency 3dB point 100 150 MHz
Oscillator frequency 3dB point 100 150 MHz
Intercept point + 30 dBm
Third order intermodulation distortion - 60 dBm Two 0dBm input
Second order intermodulation distortion - 75 dB Signals
1dBm compression point 15 dBm Veel =15V
Vee2 =12V
12 dBm Veel =12, Vec2 10
Noise figure 11 dB
Conversion gain -1 dB 50 Q load fig. 2
Carrier leak to signal iinput — 40 dB Test circuit fig.11
‘Level of carrier at |F output - 25 dBm See applications information
Supply current 7 mA Ip=0
Supply current 60 mA
Local osc@llator input 100 250 500 [mVrms | Ip =35mA
Local oscillator input impedance 1.5 kQ )
Signal input impedance 500 Q Single ended
1000 Q Differential
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PACKAGE THERMAL DATA

B Chip to ambient 125 °Cc/wW
M Chip to case 40 °c/W
M Time constant 1. 9minutes

B Max. chip temperature 1700C

CIRCUIT DESCRIPTION

The SL6440 is a high level mixer designed to
have a linear RF performance. The linearity can
be programmed using the Ip pin (11). The total
current programmed iin the mixer and fiowing into
the output pins (3, 14), is twice the value pro-
grammed in on Pin 11,

The outputs pins are open collector outputs so
that the conversion gain and output loads can be
chosen for the specfic application.

The device has a separate supply (Vcc2) for
the oscillator buffer on pin 4. Since the outputs
are open collectors they should be returned to a
supply Vec1 through a load.

The choice of Vcc1 is important since it must
be ensured that the voltage on pins 3 and 14 is
not low enough to saturate the output transistors
and so limit the signal swing unnecessarily. If
the voltage on pins 3 and 14 iis always greater
than Vcc2 the outputs will not saturate, as the
output frequency response will reduce near
saturation.

vecl
1., L
0.1 10

soflsof] P L "L

OUTPUT r-I 3 |14 $11
,;l 0.1

veer 4
0.00Y
mPI;;O'lP,; SL6440 __|}l RF
il 13 INPUT
LO
0.001p 50

INPUT 7
%0 1 E—to. 001y

Fig. 2 Typical application and test circuit

T T T T T
PdB COMPRESSION POINT |, [ vCC1=15V
VCCo=12V |
+] VCC1=12v
=0 VCCy =10V
3 LOCAL OSCILLATOR =30MHz 0dBm
= RF INPUT = 40MHz
0 \IF=10MHz
\
+10 =
[ ———
+

10 20 30 4 5 60 70
TOTAL OUTPUT CURRENT (21p) (mA)

Fig. 3 Compression point v. total output current
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Minimum Voeq  (Ip x RL) +Vg + Veeo

where Ip = programmed current
RL = DC load resistance
Vs = max signal swing at output

if the signal swing is not known:
minimum Vcel = 2(lp x RL) +Vce2
In this case the signal will be limiting at the input
before the output saturates.
The current (Ip) programmed :into pin 11 can be
supplied via a resistor from Vcc 1 or from a current
source.
The conversion gain is equal to
GdB = 20Log RL Ip for single—ended output
56.6 Ip + 0.0785

GdB 20 Log 2 RL 1p  for differential output
56.6 Ip + 0.0785

Device dissipationiiis calculated using the formula

mW diss = 2Ip Vo + Vp Ip + Vcc2 Diss
where Vo = voltage on pin 3 or pin 14
Vp = voltage on pin 11
Ip = programming current (mA)

Vcc2 Diss = dissipation obtained from graph
(Fig.9)

As an example Fig. 10 shows typical dissipation
assuming Veccl and Vo are equal. This may not be
the case in practice and the device dissipation will
have to be calculated for any particular application.
" Fig. 4 shows the intermodulation performance
against Ip. The curves are independent of Vcc1 and
Vee2 but if Vec1 becomes too low the output signal
swing cannot be accommodated, and if Vcc2
becomes too low the circuit will not provide enough
drive to sink the programmed current.

Examples of performance at various supply
voltages are shown below.

The SL6440 can be used with differential or
single ended inputs and outputs. A balanced input
will give better carrier leak. Fig. 5,6 and 7 show the
performance with various input configurations. The
high input impedance allows step-up transformers
to be used if desired, whilst high output impedance
allows a choice of output impedance and
conversion gain.

Fig. 2 shows the simplest application circuit. The
input and output are single ended and Ip is supplied
from Vcc1 via aresistor. Increasing RL will increase
the conversion gain, care being taken to choose a
suitable value Vcel. . '

Fig. 11 shows an application with balanced
input from improved carrier leak, and balanced
output for increased conversion gain. A lower Vcci
giving lower device disssipation can be used with
this arrangement.

Further Applications information is available.

(AN1007 and AN1009)



-Decide on :input configuration using local
Ilator data. [f using transformer on input,

de on ratio from noise considerations,
Decide on output configuration and value of
rersion gain required.

Decide on value of Ip and Vcc2 using inter—
slation and compression point graphs.

Using values of conversion gain, Vcc2, load
'ready chosen, decide on value of Vcci.
Calculate device dissipation and decide
:her head sink is required from maximum opera—
temperature considerations.

0 1 1
WANTED 0UTPUT
0 v
/ L0 =31.4MHz 0 dBm
0 RF 1P = 30MHz 0 dBm
30.0IMHz  0dBm
0 AY

VCC2=8V VCCa=6V VCCr=8YV veC, =10V
|
0 |
\L

50 A
[}
1
1

N

|
2nd ORDER IMD
10

0 \\ \ VCC126V VCCy=8V VCCy=10V VCCy =12V

]
T T

3rd ORDER IMD

7

20 30 40 50 60 70
TOTAL OUTPUT CURRENT (2ip) mA)
Fig.4 Intermodulation v. total output (average

composite readings)

LOCAL OSCILLATOR LEAKAGE LEVEL AT IF OUTPUT (dBm)

F

LOCAL OSCILLATOR LEAKAGE LEVEL AT IF QUTPUT (dBm)

-30

=20

-10

ig. 5
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50 4

4

0.lp] ©
H

L0 =31.4MHz 0dBm
VCCi=15V

1

Z 3 45 6 7 8

VCC;

9

10 1112 13

Local oscillator leakage (balanced input capacitive;

LTI T T

0.1uF
L

/i it

50

0‘1pF;C'

oeso—O

T 17

T 1 1
LO = 31.4MHz 0dBm,

VCC1 =15V

I/P SIGNAL OFF

=50

)

=30

\
\
|
\
|

-10

2 3 456 7 89 101121314

VCCy

Flg. 6 Local oscillator leakage tevel at IF output
(single ended input)
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LOCAL OSCILLATOR LEAKAGE LEVEL AT IF OUTPUT (dBm)

P
IR EEEEE "
,j, S ‘g 10 7
L ~ 9 L
50 6 K
E 8
0.1 4 g y
rI‘l 4 g 7 7
i 0 S s =
1) A
> 5
a
-60 a4
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VCCy =15V 2
-50 1
\ 4 5§ 6 7 8 9 10 11 12 13 14
\ VCC2 (VOLTS)
~40 \ Fig. 9  Supply current v. Vee(lp=0)
-30 \ 1200
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PN 4
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Fig. 7 Local oscillator leakage level at IF output g 149
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100 =
[
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Fig. 10 Device dissipation v. Ip
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Fig. 8 Frequency response at constant output IF
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SL6440 A
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Fig. 11 Typical application circuit
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@ PLESSEY
SEMICONDUCTORS
1641 Kaiser Avenue
Irvine, CA. 92714

SL6000 SERIES

COMMUNICATIONS CIRCUITS

SL6600C

LOW POWER IF/AF PLL CIRCUIT FOR NARROW BAND

The Si6600 is a single or double conversion IF
amplifier and detector for FM radio applications. Its
minimal power consumption makes it idea! for hand
held and remote applications where battery conser-
vation is important. Unlike many FM integrated circuits
the SL6600 uses an advanced phase locked loop
detector capable of giving superior signal-to-noise ratio
with excellent co-channel interference rejection, and
operates with a second IF frequency of less than 1MHz.
Normally the SL6600 will be fed with a first IF signal

FM

CRYSTAL (] ~ wfwie

CRYSTAL {] 2 ~[ eanrn
MIXER DECOUPLE {] 3 e[ pEcoupLt
WO IFFILTER (] o
ND ¥ DECOUPLE (]S - veo

i TIMING

SautLeHo P e "E CAPACITOR

SQUELCH TRIGGER FILTER ] - )

Loop
FILTER

AF0P s

of 10.7 or 21 4MHz; there is a crystal oscillator and [FR— D vcormugressron. DG18
mixer for conversion to the second IF amplifier, a PLL h DP18
detector and squelch system.
TOP VIEW BOTTOM VIEW
FEATURES R e
R ¢
. L. - 1
M High Sensitivity : 5V minimum H :: Y-
B Low Power: 1.5mA typical at 7V s nwoe
B Advanced PLL Detector CONNECTIONS AS DG/DP 18 PACKAGE GC18
B Available in Miniature ‘Chip Carrier’ Fig. 1 Pin connections
Package
50dB S/N Rati
W 50dB S/N Ratio QUICK REFERENCE DATA
APPLICATIONS
B Supply Voltage 7V 1 0.5V
B Low Power NBFM Receivers M Input Dynamic Range 100dB min.
TIMING Ve NOTE. RESISTIVE IMPEDANCE
AT PIN 4 = 25k a {TYP), 36k n (MAX}
2
1 X
! i
{ 12t IF AMP vco 1
< somiz
L T I ;
" W |
ol L orElton b e
! 2nd IF aup 208 , ouTRYT
: MIXER ~60¢Bt e e |
| l\ ", PHASE |
| 2] swET |
| l/‘ ‘I
1
y s w|]
T— DSCL,OC::O' +3098 scmiTt |
1——’T Lt TRIGGER I. s&"f,‘:;‘
| |
| |
| |
b-- —EE.NI‘ = i 5~ Seier Fa T T~ femm ~ TimvEe ~ T~ -
DECOUPLE DECOUPLE ADJUSY
S=ioon M= S "
A - o W (M
Voo

Fig. 2 SL6600 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage Vcc : 7V +0.5V

Input signal frequency : 10.7MHz, frequency modulated with a 1 kHz tone with +1.5kHz frequency deviation.

Ambient temperature: —30°C to +85°C

Ch teristi Value Uni Conditi
a risti
racteristic YTey Tve. Mo, nits onditions
Supply current 15 25 mA
First IF input impedance 910 Q
Input dynamic range 100 120 dB 1dB change in AF output
Maximum input level 2 Vrms
Input sensitivity 5 3 uVrms | 50 Q source,
S + N/N = 20dB
Audio output 20 50 80 mV rms | 1mV rms input level
Audio THD 13 3 % 1mV rms input level
S + N/N 30 50 dB 1mV rms input level
AM rejection 30 40 dB 30% AM, 100pV rms Input
Squelch low level 0 0.2 0.5 \ 20uV rms input
Squelch high level Vee—0.5 Vec—0.1 Vee v No input
Squeich hysteresis dB

APPLICATION NOTES
IF Amplifiers and Mixer

The SL6600 can be operated either as a single con-
version circuit with a maximum recommended input
frequency of 800kHz or in a double conversion mode
with a first IF of the input frequency (50 MHz max.)
and a second IF of 100kHz or ten times the peak
deviation, whichever is the larger. The crystal oscillator
frequency can be equal to either the sum or difference of
the two IF's; the exact frequency is not critical.

The circuit is designed to use series resonant
fundamental crystals between 1 and 25MHz.

When a suitable crystal frequency is not available a
fundamental crystal of one third of that frequency may
be used.

When a single conversion circuit is required a 6.8k
resistor should be connected in place of the crystal and
a further 2.7k resistor connected between pin 1 and
earth. The overall gain of the circuit will be reduced by
12d8B with this technique.

A capacitor connected between pin 4 and ground will
shunt the mixer output and limit the frequency response
of the input signal to the second IF amplifier. A value
of 33pF is advised when the second IF frequency is
100kHz.

Phase Locked Loop.

The Phase Locked Loop detector features a voltage
controlled oscillator with nominal frequency set by an
external capacitor according to the formula (#)pF,
where f is the VCO frequency in MHz. The nominal
frequency may differ from the theoretical but there is
provision for a fine +10% frequency adjustment by
means of a variable resistor between the VCO output
pins; a value of 470k has negligible effect while 47k
(recommended minimum value) increases the frequency
by approx. 10%.

The loop filter is connected between pins 11 and 12
a 33k resistor is also required between pin 11 and Vcc.

The values of the filter resistor R2 and capacitor C1
must be calculated so that the natural foop frequency
fn and damping factor £ are suitable for the FM deviation
and modulation bandwidth required. Values of 6.2k Q
and 2.2nF are recommended for :5kHz maximum
deviation and 3kHz audio bandwidth when the
second IF frequency is 100kHz. These give fn =
20kHz, g = 0.707.

Squelch Facility

When inputs to the product detector differ in phase
a series of current pulses will flow out of pin 7. This
feature can be used to adjust the VCO; when a 1mV
unmodulated input signal is applied to pin 18 the
VCO frequency should be trimmed to maximise the
voltage on pin 7.

The squelch level is adjusted by means of a preset
variable resistor between pin 7 and Vcc to set the output
signal to noise ratio at which it is required to mute the
output. The capacitor between pin 7 and ground
determines the squelch attack time. A value between
10nF and 10puF can be chosen to give the required
characteristics.

Qutputs

High speed data outputs can be taken direct from
pins 11 and 12 but normally for audio applications pin
8 is used. A filter network will be needed to restrict the
audio bandwidth and an RC network consisting of
4.7 k Q and 4.7nF may be used.

1F_ eyt 0n
FROM

RECEIVER [470k]vCO FREQUENCY
ADJUST

FILTER
SQUELCH

[/FW“ LEVEL

ADJUST

a7k

POSSIBLE
FREQUENCIES
IN AANGE
455KHZ-25MHz

AF
© ouTPUT

108 Mz
oR
106 MHz SQUELCH
outPuT
= CFade
=w ah=
m

Fig.3SL6600application diagram(1stliF=10.7MHz, 2ndIF=100kHz



.4f, radians/volt-second

K, =2

Ko, = 2.8 volts/radian
2
n

" f, —= 2nd IF frequency
f. = natural loop frequency
R2
From theory :
3
T 20t = (ﬁ)
$ ) 2 Ti+Te
1
0 ,
_______ ) N
Damping factor = § == 5( Ko Ko )E(Tﬁ, 1 )
T1+ T2 Ko Ko
Fig. 4 Loop filter
TYPICAL CHARACTERISTICS
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Fig. 7 Supply voltage v. temperature Fig. 8 Stability of VCO



ABSOLUTE MAXIMUM RATINGS
Supply voltage : 3V

Storage temperature: —55°C to +150°C
Operating temperature: —55°C to +85°C
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Semiconductors

SL6000 SERIES

COMMUNICATIONS CIRCUITS

SL6640/SL6650C

LOW POWER IF/AF CIRCUITS FOR NARROW BAND FM

The SL6640 and SL6650 independently perform
the IF/AF function of a low power FM receiver. Each
circuit is a complete IF strip and consists of a pre-
amplifier, limiting amplifier, quadrature detector,
carrier squeich, DC volume contro! and audio
output stage. The SL6640 and SL6650 differ in that
the SL6640 features a power audio output stage
(typically 250mW into 8Q) whilst the SL6650 has a
level audio output which drives high impedance
loads (open collector output). With the SL6640 the
demodulator and audio ampilifier are muted by the
squelch output. The SL6650 squelch output does
not internally mute the demodulator, which means
that it can be used for tone decoding. If, on the
SL6650, the squeich function is not required then,
with some additional circuitry, (see Fig. 6) a signal

IF BIAS ] PRE-AMP O/P

SQUELCH PROGRAM [} PRE-AMP DECOUPLE

SQUELCH 0/P {} PRE-AMP I/P
- IF DECOUPLE
QuAD colL )
IF 1P
DC VoL CoNTROL [ vee

AUDIO PRE-AMP O/P E
AUDIO DE-EMPHASIS |

s
AUDIO AMP NON-INVERT I/P &
AUDIO AMP INVERT I/P ]

AUDIO AMP VCC
AUDIO O/P COMPENSATION

EARTH DG18

IFBIAS (' PRE-AMP O/P

SQUELCH PROGRAM " {} PRE—AMP DECOUPLE

strength meter can be incorporated. sQueLcH o [ PRE-AMP I/P
IF DECOUPLE

APPLICATIONS aunocorL ! o
Mobile radio DC voL conTROL []6 vee
Hand Held Radio ne 7 AUDIO O/P
FEATURES EARTH (}s& NC DG‘G
Low Power
Purpose Designed for narrow band - - ]

. Fig. 1 Pin connections
Carrier Squeich
PRE-AMP  PRE -AMP PRE-AMP IF 1F AF POWER PRE-AMP PRE-AMP PRE - AMP IF iF AF

oP 8145 up 1P e +ve AF +ve orp GROUND o/P BIAS e e R ore
8 " % —15 i 1 2 g 3D — 16 5 ' " R Pl P L o L

a 1F
AmMP

M

[

oc vou

SL6640

um TJ; s sy aan e ry Ty T TT;

IF  SQUELCH SOUELCK DC VoL A AFNON A

BIAS  CONTROL  O/P QUADRATURE CONTROL  O/P INVERT  INVERT
PHASE SHIFT - e

CIRCUIT

<]

SQUELCH

T TT; | e s ry L=ry == =]
1F  SOUELCH SQUELCH “———v——  pcvoL GROUND
8IS PROGRAM O/ QUADRATURE  CONIROL

CIRCLT

Fig. 2 SL6640 logic diagram

Fig. 3 SL6650 logic diagram
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ELECTRICAL CHARACTERISTICS—SL6640

Test conditions (unless otherwise stated):
Supply voltage, Ve = 6V
Ambient temperature, Ta= 22°C + 2°C
IF = 10.7 MHz, Deviation = 5kHz (peak),
Modulating frequency = 1kHz

Value
Characteristics Min. Typ. Max. Units Conditions
Supply voltage 45 6 12 \Y
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 uv 20dB S/N
AM rejection 35 dB 1mVrms input30% AM
Audio O/P power 250 mwW RL = 8Q
Distortion, THD 3 % 5%THD, 150mW O/P
Squelch range 45 dB
Squeich law 2 pA/dB
Squelch hysteresis 10 dB Hysteresis resistor = 360kQ
DC volume control range 50 70 dB
DC volume control law 2 rA/dB
Squelch O/P low level 1 1.5 Y 100uVrms input
Squelch O/P high level 45 5 \ No input
ELECTRICAL CHARACTERISTICS—SL6650
As above except:
Supply current 6 95 mA
Audio O/P level 25 mV RMS { 1mVrms input, RL = 10 kQ

IF uP |D7unzH on

AuDIO
oP

M ]|20k

* Ry CHOSEN TO MATCH SOURCE

R¢ max : b a

IF 1P 10 7MH; o—“ﬂ——

% 15 1% 13 12 n w0 9

SL6650

SQUELCH
470K ore

% Ry CHOSEN 10 MATCH SOURCE
Ry max : lka

Fig. 4 SL6640 test circuit
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Fig. 5 SL6650 test circuit




PPLICATION NOTE

The detector characteristics depend upon the
adrature circuitry used. The SL6640 and SL6650
ve been designed to permit the use of high-Q
adrature circuits.

A quadrature circuit using a Q of approximately
0 can be made with an air cored coil of 25 turns
SWG cotton covered wire on a neosid A7 former
1ed by a trimmer.

'J 10.7MA filters made by Murata (Distributed by
doka, London).

3SOLUTE MAXIMUM RATINGS

srage temperature range —55°C to +150°C
»erating temperature range —559C to +85°C
pply voltage +14V

+6V

100uA
(‘]9 SIGNAL LEVEL

SQUELCH 3
outPuUT T

-
!

5L6650

SQUELCH
PROGRAM

SL3046

e e e e —

Fig. 6 Signal level meter application
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SL6000 SERIES

COMMUNICATIONS CIRCUITS

@ PLESSEY

SEMICONDUCTORS

SL6700C

IF AMPLIFIER AND AM DETECTOR

The SL6700C is a single or double conversion IF
amplifier and detector for AM radio applications. Its
low power consumption makes it ideal for hand held
applications. Normally the SL6700 will be fed with a
first IF signal of 10.7 or 21.4 MHz; there is a mixer
for conversion to the first or second IF, a detector, an

AGC DECOUPLING [] [] 1F INPUTYT
AGc BiAs[] [] sROUND
INTERSTAGE []
COUPLING
TERMINALS

{] AGC DECOUPLING
j] Aublo oUTPUT

AGC generator with optional delayed output and a
noise blanker monostable.

DELAYED ouTpPuT ]
tFouTPuT (]
MixeER 1.P.{]

] DECOUPLING POINT
I bETECTOR INPUT
[1NOISE BLANKER

[l NBOUTPUT
[} vee

Mixer o.P.[]
LocaL osc /P[]

FEATURES

B High Sensetivity:
B Low Power:  8mA typied at 6v
M Linear Detector

Fig. | Pin Connections
10 pV minimum
QUICK REFERENCE DATA
B Supply Voltage 4.5v
]

Input Dynamic Range 100dB typ
APPLICATIONS

B Low Power AM Receivers ABSOLUTE MAXIMUM RATINGS
7.5v

B Storage temperature:—

B Supply Voltage:
=55 C to 4125 C

NOISE
AUDIO BLANKER NOISE
IF GROUND AGC QUTPUT POINT DETECTOR TIMING BLANKER

INPUT DECOUPLING

|
. I AGC

GENERATOR
Iy 3

DECOUPLING INPUT CAPACITOR OQUTPUT
1 1 1 1

IF AMPLIFIER

AMP.
2

SUPPLY
[

-

IF AMPLIFIER

DOUBLE BALANCED

>’<

MODULATOR
siG LO
AGC i DELAY
CCT

Lt L] |- |- LI | — |- ]
AGC AGC |NTER‘STAGE DELAYED 1F MIXER MIXER LOCAL

DECOUPLING BIAS COUPLING aGc ouUTPUT VP o/p osc

OUTPUT e

TERMINALS

Fig. 2 SL6700 block diagram




ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Supply voltage 4.5V
Tamb -30° Cto +85° C

Value
Characteristic Units Conditions
Min Typ Max

Supply voltage 3 7 \ Optimum performance at 4.5V
Supply current 4.5 6 mA
S/N ratio 40 dB 1mV I/P 80% mod @1kHz
TH distortion 1 5 % ImV |/P 80% mod TkHz
Sensitivity 10 5 » 10dB S + NN ratio, 30% med 1kHz
Audio O/P level change 6 dB 10pV to 50mV |/P 80% mod TkHz
AGC threshold 5 v
AGC range 80 dB
AF O/P level 60 my
Delayed AGC threshold 10 mVrms | 80% mod
Dynomic range 100 dB Noise floor to overload
IF frequency response 50 MHz 3dB gain reduction
IF amplifier gain 50 dB 10.7MHz
Detector gain 46 dB 455kHz 80% AM 1kHz
Detector Zin Pin 13 | 4 kQ
IF amplifier Zin Pin 18 3 kQ
Noise blank level 27 \% Logic 1

0.6 \ Logic 0
Noise biank duration 300 ps C Pin12  30nF
Mixer conversion gain 1.2R kQ R is load resistor in kQ
Mixer Z in (Signal) 3 kQ
MixerZ v (L.C.) 5 k2
Mixer L.O. injection 20 50 70 mVrms | fc =10.245 MHz
Detector output voltage
change [ 8 dB 1mV rms input, 1kHz modulation increased

from 30% to 80%

OPERATING NOTES

The noise blank duration can be varied from the
suggested value of 300ps using the formula: Duration
time = 0.7CR, where R 'is value of resistor between
pins 11 and 12 and C is value of capacitor from pin 12
to ground.

There is no squelch in the SL6700C and the delay
in the delayed AGC is too large to make this output
suvitable. Squeich is best obtained from a comparator
on the AGC decoupling point, pin 16.

The IF amplifiers may be operated at 455kHz
giving a single conversion system. To keep the same
sensitivity the mixer must be used as a linear amp—
lifier by connecting a 20k{2 resistor between pin.9 and
earth.

TYPICAL DC PIN VOLTAGES
(Supply 4.5V, Input 1 mV)

Pin Voltage Pin Volitage
1 0.25v 10 4.5V
2 0.09v 1 3.7V
3 3.68V 12 ov
4 0.7v 13 0.77v
5 0.6V 14 1.5V
6 3V 15 1.0V
7 1.5V 16 0.7v
8 4.3V 17 ov [
9 1.5V 18 0.7v
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SP 9685

ULTRA FAST COMPARATOR

The SP 9685 is an uitra-fast comparator, and the SP 9687 is an
ultra-fast dual comparator, both manufactured with a high
performance bipolar process which makes possible very short
propagation delays 2.2 nS typ ./ 2.7 nS typ. respectively. The
circuits have differential inputs and complementary outputs fully
compatible with ECL logic levels, The output currents capability
are adequate for driving 50 ohm terminated transmission lines.
The high resolution available makes the devices ideally suited to
analogue-to-digital signal processing applications.

With the SP 9685 a latch function is provided to allow the
comparator to be used in a sample-hold mode. When the latch
enable input is ECL high, the comparator functions normally.
When the latch enable is driven low, the outputs are forced to an
unambiguous ECL logic state dependent on the input conditions
at the time of the latch input transition. If the latch function is not
used the latch enable may be connected to ground.

With the SP 9687 a latch function is provided to allow the
comparator to operate in the follow-hold or sample-hold mode.
The latch function inputs are intended to be driven from the
complementary outputs of a standard ECL gate. If LEis high, and
TE is low, the comparator function is in operation. When LE is
driven low and LE high, the outputs are locked into the logical
states at the time of arrival of the latch signal. If the latch function
is not used, LE Must be connected to ground.

Both devices are compatible with the AM 685/AM 687
respectively but operate from conventional +5V and- 5.2V rails.

FEATURES

Propagation Delay 2.2 ns typ/2.7 ns typ
respectively,

Latch Set-up Time 1 ns max./0.5 ns typ
Complementary ECL Outputs

50Q Line Driving Capability

Excellent Common Mode Rejection

Pin Compatible with AM 685/687 but faster

QUICK REFERENCE DATA

B Supply voltages +5V, —5.2V
[ | Operatlng temgurature range
—30%C to +85°C

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage eV
Negative supply voltage —6vV
Qutput current 30mA
Input voltage x5V
Differential input voltage +5V
Power dissipation 500mwW
Storage —55° t0 150°C
Lead temperature (soldering 60 sec) 300°

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated) :
Tame =25°C
Vee = +5.0V .25V
Vee — —5.2V +.26V
Rt =500

SP9000 SERIES

DATA CONVERSION PRODUCTS

SP 9687

ULTRA FAST DUAL COMPARATOR

GROUND 1

INPUT

CM10
GROUND 1 [ " 15[] GROUND 2
v 2 15[] NG
NON INVERTING NPUT (]2 % Ne
INVERTING INPuT [} 13[) ne
nels 21 & outhur
LaTeh enaste s "1 o outeur
el 10 N DC16
v-[s 9P ne
DG16

On metal package, pin 5 is connected to case. On DIP
pin 8 is connected to case

Fig. 1 Pin connections

PIN DIAGRAM
QoutpuT 1™ 1 16 aoUTPUT
GOouTPUT 2 ﬂ - 15 TOUTPUT
GND 34 |- 14 GND
LE 4 13 LE
LE 54 F17 tE
—VE 64 [- 11 +VE
—INPUT 7 A - 10 —INPUT
+INPUT 8 4 -9 HINPUT
Fig. 1A
R \> G oureur
Huﬁ:zvl'uu Q gurPUT
R, Ry
LATCH ENABLE vt

heref 1 nulld.

The outputs are open
resistors are required. These resistors may be in (he range
of 50-200Q) connected to =2.0V or 200-2000(} connected
to -5.2V

SP 9685 is a dual without Latch enable.

° Fig. 2 Functional diagram



Value
Characteristic Type Min. Typ. Max Units Conditions
input offset voltage Both -5 +5 mV Rs 100 ohms
Input bias current Both 10 20 uA
Input offset current Both 5 uA
Supply Currents Icc SP 9685 19 23 mA
{EE 23 34 mA
SP 9687 30 mA
54 mA
Total Power Dissipation | SP 9685 210 300 mw
SP 9687 430 mwW Nomina!l Conditions
Min. Latch Set-up Time |SP 9685 0.5 1 ns
SP 9687 0.5 ns
Input to Q Output Delay |SP 9685 2.2 3 ns
- SP 9687 2.7 4 ns
Input to Q Output Delay |SP 9685 2.2 3 ns
SP 9687 2.7 4 ns 100 mV pulse
Latch to Q delay SP 9685 25 3 ns 10 mV Overdrive
- SP 9687 2.7 4 ns
Latch to Q delay SP 9685 25 3 ns
SP 9687 2.7 4 ns
Min. latch pulse width Both 2 3 ns
Min. hold time Both 1 ns
Common Mode Range Both -25 +2.5 \
Input Capacitance Both 3 pF
Input Resistance Both 60 K ohms
Output Logic Levels
Output High Both -.96 -.81 v At Nominal Supply
Output Low Both -1.85 —-1.65 v Voltages.
Common Mode Rejection |Both 80 dB See Fig. 4
Ratio
Supply Voltage Rejection
Ratio Both 60 dB
LATCH
ENABLE
DIFFERENTIAL
INPUT
VOLTAGE L L B
-a
[}
Frg. 3 Timinq diagram
OPERATING NOTES the comparator over after a time tpd. Output Q and O

Timing diagram

The timing diagram, Figure 3, shows in graphic form
a sequence of events in the SP9685. It shou!d not be
interpreted as ‘typical’ in that several parameters are
multi-valued and the worst case conditions are
illustrated. The top line shows two latch enable pulses,
high for ‘compare’, and low for iatch. The first pulse
is used to highlight the ‘compare’ function, where part
of the input action takes place in the compare mode.
The leading edge of the input signal, here illustrated as
a large amplitude, small overdrive pulse, switches
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tiansitions are essentially similar in timing. The input
signal must. occur at a time ts before the latch falling -
edge, and must be maintained for a time tn after the
latch falling edge, in order to be acquired. After tn, the
output ignores the input status until-the latch is again
strobed. A minimum latch pulse with tow(e) is required
for the strobe operation, and the output transitions
occur after a time tpa(e).

Definition of terms

Vos Input offset voltage — The potential difference
required between the input terminals to obtain
zero output potential difference.

fos Input offset current — The difference between



the currents into the inputs when there is
zero potential difference between the outputs.

I} Input bias currents - The average of the two input
currents. Ig is a chip design trade-off parameter;
externally, it is desirable to have Ig as low as possible,
while internally, circuit pérformance requirements
demand higher Ig.

RiN Input resistance - The resistance looking into either
input with the other grounded.
CiN tnput capacitance - The capacitance looking into either

input pin with the other grounded.

Switching terms (refer to Fig. 3)

tpd+ Input to output high delay — The propagation
delay measured from the time the input signal
crosses the input offset voltage to the 50%
point of an output LOW to HIGH transition.

tpd— Input to output low delay ~ The propagation
delay measured from the time the input signal
crosses the input offset voltage to the 50%
point of an output HIGH to LOW transition.

toa+() Latch enable to output high delay — The
propagation delay measured from the 50%
point of the latch enable signal LOW to HIGH
transition to the 50% point of an output LOW
to HIGH transition.

tpd—(e) Latch enable to output low delay — The

propagation delay measured from the 50%
point of the latch enable signal LOW to HIGH
transistion to the 50% point of an output
HIGH to LOW transition.

ts Minimum set-up time — The minimum time
before the negative transition of the latch
enable signal that an input signal change must
be present in order to be acquired and held at
the outputs.

th The minimum time after the negative transition
of the latch enable signal that the input signal
must remain unchanged in order to be acquired
and held at the outputs.

tow(E) Minimum latch enable pulse width — The
minimum time that the latch enable signal
must be HIGH in order to acquire and hold an
input signal change.

Vem Input voltage range — The range of input
voltages for which the offset and propagation
delay specifications are valid.

CMRR Common mode rejection ratio — The ratio of
the input voltage range to the peak-to-peak
change in input offset voltage over this range.

Latched and unlatched gain

The gain of a high speed, high gain comparator is

difficult to measure, because of input noise and the
possibility of oscillations when in the linear region.
For a full ECL output level swing, the unlatched input
shift required is approximately 1mV. In the latched
mode, the feedback action in effect enhances the
gain and the limitation in the noise/oscillation level;
under these conditions the usable resolution is 1004V,
although this is only achieved by careful circuit:design
and layout.

Interconnection techniques

High speed components in general need special precautions in
circuit board design to achieve optimum system performance.
The SP 9685/SP9687, with around 50 dB gain at 200MHz, should
be provided with a ground plane having a low inductance ground
return. All lead lengths should be as short as possible, and RF
decoupling capacitors should be mounted close to the supply
pins. In most appiications, it will be found to be necessary to

solder the device directly into the circuit board. The output lines
should be designed as microstrip transmission lines backed by
the ground plane with a characteristic impedance between 50 )
and 150Q) . Terminations to —2V, or Thevenin equivalents,
should be used.

Measurement of propagation and latch delays
A simple test circuit is shown in Figure 4. The
operating sequence is:

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

2. Select ‘offset null".

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

4. Measure input/output and latch/output delays at
5mV offset, 10mV offset and 25mV offset.

NON-INVERTING

MONITOR INPLT
o 2

— e ——————| \ 7 50a
N MEASURING

28
L0 svsem

150

82y

+sv

ELECTRICAL WENGTHS
Tk 10k IERYANS}
OFFSET
NULL

Note: The SP 9687 has no Latch

-52v .
input

Fig. 4 SP9685/9687 test circuit

50

GAIN (dB)

0 200 300 400
FREQUENCY (MHz)

Fig. 5 Open loop gain as a function of frequency
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@ PLESSEY SP9000 SERIES

Semiconductors DATA CONVERSION PRODUCTS

SP9750

HIGH SPEED COMPARATOR

The SP9750 is a high speed comparator with a latch

circuit and other facilities intended for use in the con- vin wh v
struction of fast A-D converter systems. The speed -savl]- [ vee
capability of the device is compatible with conversion ek s b ov Loge
rates of up to 100 Mega-samples per second. Input and R i

output logic levels are ECL compatible.

FEATURES od: Fo

) V ANALOGUE (] / 0f] -8Vacs
M Latch Set-up Time 2ns Max. v (,R:
M Max. Input Offset Voltage  5mV DG16
ropagation Delay ns (Typ. Fig. 1 Pin connections
B P gat Del 3ns (Typ.)
M ECL Compatible
B Comparator Qutput Gating
W Wired OR Decoding for 4 Bits fext
W Current Output Settling to 0.2% in 8ns — R
’ CURRENT oureut
ABSOLUTE MAXIMUM RATINGS SOURCE cuRaent
Positive supply voltage +5.5V et
Negative supply voltage 5.5V -
Reference supply voltage —8.5V
Reference current output 15 mA WRED- DR
Input voltage +4V DECODING
Differential input voltage +6V LATCH €o oAt
Power dissipation 500 mW eyt iNPUT l l 17[
Operating temperature range —30°C to +85°C N
Storage temperature range —65°C to +150°C orco0to
Lead temperature (soldering 30 sec) DUTPUT
300°C

Logic input voltages to gate and latch Vee to O
Fig. 2 Block diagram of SP9750

LATCH LATCH

INPUT

————50%

SIGNAL
INPUT

DEFINITION OF TERMS

t Minimum set up time — the minimum time
before the latch positive edge that the input
must be in a given state for acquisition to take
place.

tn  Minimum hoid time ~ the minimum time after
the latch positive edge that the input must
remain in one state for acquisition to take
place

Qg OuTPUT

. Minimum latch enable pulse width — the
minimum time for which the latch must
remain low for acquisition to take place

fo ourpu \

tpd {10}

Fig. 3 Timing diagram SP9750
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tame = +25°C
Vee = +5V +0.25V
Vee == —5.2V +0.25V

VReF == —8V
Characteristic Value Units Conditions
Min Typ. Max
Input offset voltage —5 +5 mV
Input bias current 25 uA
Input offset current 5 uA
Supply currents Vec 16 20 mA
Vee 35 42 mA
VRer 14 18 mA
Total power dissipation 390 470 mw
Analogue O/P current ‘on’ 5 mA See operating note 1
Analogue O/P current ‘off’ 5 HA +5Vonpin 8
Precision current stability 20 ppm/°C Also depends on Rext
Min. latch set-up time (ts) 2 ns See operating note 2
Input to Qo O/P delay (tpd (Qo)) 3 4.5 ns VIN = 100 mV, 256 mV
over drive, 50Q load
Input to |, delay (tpd (o)) 3 45 ns on o to 0 volts (Note 3)
Delay gate input to Q1-4 high 15 25 ns ;
Delay gate input to Q1-4 low 15 25 ns } See operating note 4
Latch to lo (tpd (Lio))
between 50% points 3 45 ns
to 1% settling 4 8 ns } See operating note 5
to 0.2% settling 8 12 ns
Min. hold time tn 1 ns
Min. latch pulse width (tv) 2 ns
Common mode range —2.5V +25V| V
Diff. mode range 5 \
Node capacitance lo 35 pf
Node capacitance analogue input 3 pf
Input resistance 60 KQ
Output logic levels
Logic ‘1’ —.98 —0.78| V Vce == 45V, Vee =—5.2V
Logic ‘0’ —1.85 -1.6 \ RL == 220Q to -2V
e
b 8]
i\
y/"; E&?P 03 04
+5v
t2] |1n K in :sau
2
A ||| 1%
1% 15 W 13 17 1" 10 9 notES
1 Q-4 ALL SAME LENGTH $0a TRACK
SP 9750 Pzt
ALL OUTPUTS OF Qg-4 {PINS 456112}
CHS SO -} o 2a palie 10500
Ltz ) | 560a
% oy S8 Ig OUTPUT s

LATCH
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Fig. 4 Test circuit




GENERAL DESCRIPTION

The SP9750 is a fast comparator combined with a
latch facility which allows the device to be operated in
the sample and hold mode.

When the latch is ‘low’ the comparator is in the
‘follow’ mode, and when the latch is driven high’ the
output is locked in the existing state. The latch circuitry
will therefore always produce a decision on the input
state.

The comparator has a relatively iow gain in the follow
mode, which assists in achieving an extremely fast
response. However, due to the positive feedback action
of the latch function, the gain approaches infinity
during the latch cycle, thereby ensuring high resolution.

In addition to the basic comparator, the following
functions are provided on the chip to optimise the
performance of high speed parallel-series-paralle! A to
D converter systems.

1. An ECL compatible gating function for simplified
multi-comparator output logic.

2. Four emitter follower outputs from the gate to
provide wired OR decoding for four bits.

3. A precision current source, set by an external
resistor.

4. A high speed switch for the precision current
to provide a fast and convenient reconstruction of the
analogue input. Summing the currents in a multi-level
comparator chain provides the D to A conversion
directly for the construction of converters of the parallel-
series-parallel type.

The philosophy adopted in the SP3750 makes
possible the construction of ultra-fast, high -accuracy
parallel-series-parallel converters by integrating a
significant portion of the system function on the same
chip as the comparator. The result is not only to reduce
considerably the total hardware count but to reduce the
propagation delays where they are most critical, and
eliminate redundant operations.

OPERATING NOTES

1. The analogue output current (lo) is set by means
of an external setting resistor {(Rext) and is equal to the
reference voltage on Pin 9 ( -8V nominal), divided by
2 x Rexr. The accuracy of this reference voltage must
be consistent with the conversion accuracy required.
The output (Pin 8) compliance is —~0.8V to +5.0 volts
for correct operation.

2. This parameter is defined with +100 mV input
and —10 mV overdrive, corrected to take account of the
comparator offset, i.e. the switching threshold effecti-
vely is at OV on the input waveform. The relationship
between setup time and overdrive is shown in Fig. 7c.
The test circuit diagram,. Fig. 4 indicates a method of
performing this test.

3. Due to the relatively low gain of the comparator in
the unlatched state, propagation measurements are
defined with a 256 mV overdrive. The relationship
between overdrive and delay is shown in Figs. 7a and
7b.

4. The gate input accepts an ECL drive. The outputs
Q1 to Qs are active when the gate input is at an ECL
‘low’ level, ( —1.75V) and are switched by the internal
circuitry. A ‘high' gate input (— 0.9 V) switches the
outputs to ‘low’, allowing the bussing of multiple

devices onto'the Q1 — Qs rails.

5. Output settling times are measured at 10 mV
overdrive conditions ; larger overdrives produce shorter
delays.

6. The test arrangement shown in Fig. 4 provides for
a simple dynamic test of the SP9750 functions. When
the switch is in position 1, the input offset voltage is
nulled with the potentiometer, a condition detected by
observing the output to be at the mid-point of its range
(lo or Qo). The latch must be ‘low’ for this measure-
ment. The offset voltage can be measured with a high
impedance instrument. Positions 2, 3 and 4 provide
increasing amounts of bias to the reference input
corresponding to overdrives of 5mV, 10 mV, and
25 mV. For convenience of operation, the input
analogue signal is referred to ground, and the reference
input is set above ground, so that an input waveform
which is positive going and referred to ground is all that
is necessary. It should have an ampiitude of (100 mV +
overdrive voltage) and should have less than 5%
overshoot. The risetime should be about 2 nS. Simple
circuit modifications and a negative going signal would
provide for inputs of opposite polarity. For accurate
timing, the path length L1 should be equal to L2+L3
properiy terminated.

Static (DC) measurements can also be performed on
the same test arrangement.

APPLICATIONS

Although, the SP9750 was aimed at a particular
system configuratior it is sufficiently flexible to find
application in a variety of conversion methods. In an
all-parallel A-D converter, the SP9750 is capable of
achieving sampling rates of up to 100 Megasamples per
second. This technique is usable up to 5-bit accuracy.
For higher bit accuracies, techniques such as the parallel -
series method are required. Fig. 5 shows the schematic
diagram of an A—D converter system capable of giving
8-bit accuracy at sampling rates of up to 30 Mega-
samples per second. The SP9750 is used in two 4-bit
stages operating in the parallel-series-parallel mode.
The analogue current output settling time from the first
stage (an effective DAC facility) is dominated by the
settling time of the one comparator which has
the smallest overdrive. All other comparators have
longer to settle, since the preceding sample and hold
must be allowed to settle. For an 8-bit system, each
comparator in the first 4-bit conversion has a weighting
of 1/15 of full scale input. Therefore thz settling band
of interest for — 1 L.S.B. is 2.9%. Typically the SP9750
settles to less than this, 1%, in four nanoseconds,
itlustrating the possibility of converter construction at
higher speeds, or higher accuracies.

In order to achieve the optimum performance of this
device, care must be taken to ensure that good layout
practice is used, consistent with high frequency practice.
A ground plane construction shouid be used and all
leads should be designed to be microstrip transmission
lines. The device should be soldered directly into the
circuit board and the supplies decoupled with RF
capacitors as close to each device as possible. In
addition, to achieve the shortest possible settling time

for the analogue current output, it is essential to keep ~

the stray capacitance on Pin 9 (Rset) to a minimum.
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© PLESSEY

SEMICONDUCTORS

SP9000 SERIES
DATA CONVERSION PRODUCTS

SP9752
TWO BIT EXPANDABLE AtoD CONVERTER

The SP9752 is a circuit block containing four
comparators with associated decoding logic intend—
ed for use in the construction of A/D converter
systems where the ultimate in speed performance

is required.. Input and output logic levels are ECL
compatible.

FEATURES

B Minimum set—up time 2 nS

B Maximum input offset 5 mV

B Latch to output delay 4 nS

B Maximum clock frequency 125 MHz

M Four comparators in 16—lead pack

M On-chip decoding with carry and carry

GENERAL DESCRIPTION

Following the concept of the SP9750 and SP9685
high speed latched comparators, the SP9752 contains
four comparator elements with master—slave latches
in a configuration optimised for use in fast parallel,
or combinatiob series—parallel A—-D converters.
Each comparator has a relatively low gain in the
track mode, followed by a latch stage conferring
essentially infinite gain in the hold mode to produce
an unambiguous decision. On—chip decoding logic
converts the master latch outputs into binary coded
format, then slave latches hold the information
through the clock period for maximum system flex—
ibility. The provision of a complementary carry out
(Co) eases the decode logic requirement. It.is anti—
cipated that most ystem designs using the SP9752
will be realised in ECL 10K logic for high speed
operation with a minimum package count. Logic
inputs to, and futputs from, the device are fully
ECL compatible.

The basic comparator circuit is shown in Figure
3. Transistors Q1A, Q1B, Q2A, Q2B provide high
input impedance, low offset modest gain in the track
mode, but are switched off in hold when the cross—
coupled pair Q5A, Q5B provide the latch function.

The slave latches are essentially simplified ver—
sions of the master latches. Master—slave action is
determined be on—chip timing operations, and pro—

REF 4 GROUND 2

REF 3 c% osp
ANALOGUE IN
2 0/P

]
]
S|
i
|

REF 2 LATCH /P

g<
AN N I N Ay O O O

REF 1 6 9 ]20 o/P
A
EE 7 8 :IGROUNDI
DG 14

Fig. 1 Pin Connections,

duces essentially glitch—free output conditions which
are a pre--requisite of a successful multi-chip con—
verter.

DEFINTIONS

tpw Minimum latch pulse width — the minimum time
that the latch signal must be in the high (ECL
definition) state for input acquisition to take
place.

ty  Minimum hold time — the minimum time for which
the input signal must maintain a particular level
after the negative latch transistion for acquisi—
tion to take place.

ts Minimum latch set—up time — the minimum time

before the negative latch transistion that an

input signal must be present for acquisition to

take place.

Latch—to—output delay — the propagation delay

measured from the 50% point of a latch transi—

tion to the 50%point of the corresponding output

transition.

F.,. Maximum clock frequency — the maximum repeti—

CM tion rate of the latch command.

tpd
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ELECTRICAL CHARACTERISTICS

Test Conditions: —

= 0
TAMB 20°C
= +
VCC 5.00V *.25V
= — +
VEE 7.00 T .25V
RL - 50 ohm (equivalent)
Characteristic Min Typ Max Units Comments
- R Q
Input Offset Voltage 5 +5 mV SOURCE <100
tnput Bias Current 14 40 pA
Reference Input Current 4 10 BA
Supply Current 'CC 41 60 mA
Supply Current 1. 76 90 mA
Total Power Dissipation 750 mW
Min. Latch Set—up Time 2 nS
Latch to Output Delay 4 nS Input o/d= 10mV
Min. Hold Time 4 nS
Min. Latch Pulse Width nS
Max. Clock Frequency 125 MHz
Input Capacitance 6.2 pF
Latch Input Capacitance 2.6 pF
Common Mode Range -2.0 +2.0 v
Output Logic Levels
Output High -.96 -.81 v
put 1 Standard EGL
Cutput Low -1.85 -1.65 \
Operating Temp. Range -30° +85° °¢ 500 L.F.P.M.
air flow
DYNAMIC TESTING
High speed testing of devices of this kind is 1. Select the comparator to be tested by S3
necessarily a difficult undertaking and the suggestea e
circuit shown .in Figure 4 should be carefully con— 2. Select position 1 on 52
structed if accurate results are to be obtained. The 3. Adjust for a middlie state of the outputs using
test arrangement is designed to select a single com— S1. The output should be randomly triggered
parator and to measure the response times from the by noise into alernate states.
latch to the outputs. Input to output delay are 4. Set up offset (2mV, 5mV or 10mV on $2 and
difficuit to deal with due to the master/slave action; measure the appropriate delays.
more relevant are the set—up and hold times.
Operation is as follows: 5. Repeat 1-4 on next comparator.
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1
B ] [ 180
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REF 1

2 B
3 C
4 o}

Fig. 4 Dynamic Test Box Wiring Diagram.

APPLICATIONS
5-bit ADC 125 MHz

A five—bit all—parallel ADC is shown in Figure
5. Operation at 125MHz is possible with no missing
codes. Analogue and latch inputs are distributed
along transmission lines designed to have matched

propagation delays, to minimise latch aperture error.

in many applications this avoids the need for a
separate sample and hold function. The system
input voltage range is % 1.5 volts at 50 ohms. En—
coding is by ECL 10K logic, which is the prime
speed limitation

The use of master/slave latching retimes the
outputs which are available for the whole clock
period.

This converter concept can be extended in
principle to nine bits, but practical considerations
limit the usefulness in all—parallel systems to six
or seven bits, as, for example, seven bits require 32
SP9752's eight bits require 64, ect. In addition,
latch and input signal distribution of sufficient
accuracy becomes difficult, particularly in relation
to aperture error.
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© PLESSEY

SEMICONDUCTORS

SP9000 SERIES
DATA CONVERSION PRODUCTS

SP9754
FOUR BIT EXPANDABLE AtoD CONVERTER

The SP9754 is a fast 4 bit A/D converter, ex—
pandable up to 8 bits without additional encoding
circuitry.

It can convert at sample rates from DC to 110MHz,
with analogue inputs up to Nyquist frequencies. All
output levels are E.C.L. compatible.

The latch function to the device provides on—chip
sampling which altows the converter to operate with
out an external sample and hold. Data is clocked
through the device in masterslave fashion, ensuring
that all outputs are synchronous and valid for the
complete clock period.

FEATURES

B No external components for 4—bit conversion.
B 110MHz conversion rate.

B On—chip encoding for expansion to 8 bits.

B No external sample and hold needed.

B On-—chip resistor reference divider.

M Bit size 10-100mV.

HM ECL compatible.

ABSOLUTE MAXIMUM RATINGS

Positive supply voltage +5.5V

Negative supply voltage -7.5V
-30°C to 85°C
-55°C to +125°C

300°C

Operating temperature range
Storage temperature

Lead temperature (soldering 60sec)

\_J REFERENCE
ANALOGUE INPUT [] ! 18 [] CENTER-TAP
Ve 2 (] ) VREF 1
+v cc | [ -v EE
CARRY INPUT [] [l CARRY OUTPUT
LATCH INPUT ] [] GROUND (OV)
23 ouTPUT ] 01
22 ouTPUT [] [ 2 | CARRY GATE
27 ouTPUT ] h 3 OUTPUTS
20 outPuT ] 9 0[] 4
DG 18

Fig. 1 Pin Connections

CARRY IN
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vV REF1

Wﬁy

ENCODING
3
rer | t| Loaic — L
CENTER | ' ——~j }—22
TAP RO s 3 '
qk_, __9__.21
R
2
[:E__ ' 0
R > LT
R
o]
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Fig. 2 Functional Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):—

Tamg = 25°¢C

VCC = +5V

VEE = =7V

R = 100 ohm to -2V
CHARACTERISTIC SYMBOL i T;/:\LUEMax e CONDITIONS
Analogue input current IB 30 100 pA VIN = oV
Analogue input capacitance CIN . 10 pF
Common mode range VCM -2 +2 \
Maximum input slewrate 1000 V/psec
Latch input capacitance CIN 2 pF
Positive supply current I+ 55 65 mA see Fig. 11,
Negative supply current I- 85 95 mA
Reference resistor chain 25 Q
Reference bit size 10 100 mV
Comparator offset voltage Vos -5 +5 mVv
Total power dissipation PDISS 950 1100 mw All outputs loaded
Output logic levels

Logic high VoH -0.930 -0.720 \Y ) for 100 ohm load
Logic Low VoL —1.850 —1.620 \Y ) to —2v

Min. latch set—up time tS 1.5 2 nsec 10mV overdrive
Latch to output propagation
delay
Latch enable to output high tpd +(E) 6 8 nsec
Latch enable to output low ‘pd —(E) 5 8 nsec
Carry input to M.S.B. delay tpd (C) 3 5 nsec
Max. sample rate Fc max. 100 110 MHz
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16 x SP9754
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T
OUTPUT TERMINATIONS: 100 ohm to =2V
TRACK LENGTHS: L= L2 +L3
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Fig. 13 Network Resistance as a Function of Temperature Fig. 14 M.S.B. Output Edge Speeds as a Function
of Temperature
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LATC —— | CARRY OUTPUT
MONITOR (D 4
Ly L2 SP9754 nL_’
6
2* ouTPUT G 39
7
22 oUTPUT G— ] 2 5 | carrvoate
8 1 OUTPUTS
2! 0UTPUTQ—————9 T—_@
29 outPUuT G——— l—————9

Fig. IS5 Test and Applications Circuit for SP9754
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D PLESSEY
EMICONDUCTORS

SP9000 SERIES

DATA CONVERSION PRODUCTS

SP9768
8-BIT DAC CONVERTER

The SP9768 8—bit D/A converter is capable of
nvertin a digital signal .into an analogue volt—
je at a rate of over 100 megasamples per second
ISPS). An inherently low glitch design is used
id the complementary current outputs are suitable
r direct transmission line drive. Included on the
iip are a high performance voltage reference and
ference ampli fier.

EATURES
| 5 ns settling time

| 8 bitsto £% L.S.B. Absolute and differential
non-linearity.

| 100 MSPS update rate.

| Current output

| ECL standard :inputs.

| Complementary outputs, 20 ma full scale.
| Reference tempco. typically 20 ppm/©C

| DAC usable in multiplying mode to 40MHz
| 18-lead, 0.3" pitch package.

BSOLUTE MAXIMUM RATINGS

Positive Supply Voltage + 6v
Negative Supply Voltage —6v
|  Storage Temperature Range —55° C to +125°¢C

| Operating Temperature Range —~55 © C t0+125°C

IRCUIT DESCRIPTION

The DAC has current outputs, with a nominal full
:ale for 20ma, corresponding to a 1 volt drop across
500hm load, or £ 1 volt across 100ohms returned

+ 1 volt.
‘e note 2.
The actual output current is determined by the on—
1ip reference voltage and an off—chip current set—
ng resistor. Output current, I OUT is given by:-

v cc(=-5V) [jo 9 Vee (- 5.2v)
DIGITAL GRND [] [] LsB
ANALOG.GRND [] ] :
OUTPUT (To)[] 1.
OUTPUT (To) ] 1+ INPUTS
REF OUT !
i i
REF INPUT [] I
comp. [] 1 !
R SET [J18 1 MSB
[ M\
DG 18
Fig. 1 Pin connections
I = 4 v REF at full |
ouT X R ull 'scaie
SET

A complementary IO is also provided. The
setting resistor R‘SET i's typically 220 ohms, and

should have a temperature coefficient similar to that
of the output load resistor.

Where the load :is an oscilloscope, with a 50 ohm
nominal input, a good quality metal oxide resistor
should be used for R SET It i's important to real—

ise that refiections present .in 50 ohm load systems
will often prove to ve a limiting factor in the mea—
surement of settling time.

The reference voltage source is nominally 1.280
volts and is of a modified bandgap type, average
temperature coefficient of 20 ppm/ o C over the
range — 55 0 C to 125 o C, corresponding to approx
imately 1 L.S.B. change over this temperature range.

The reference supply is nominally on—chip stable;
however, to reduce the possibility of .instability or
noise generation, pin 15 can be decoupled using a high
quality ceramic chip capacitor. The current loop tech—
nique has been used with a high performance loop
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ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated)

Tamb 25°C
Ve + 5:00v * 59
- +
\ ee 5.20v ¥ 5%
R L= 50 VL
Rget = 220 VL Min Max
Input voltage High - .96 -~ .81
Low -1.85 —-1.65
Ch teristi Vaiue Conditions
aracteristics ’
d Min Typ Max Units
Differential Non—Linearity 2 %
Absolute Non—Linearity .2 %
Resolution 8 Bits
.39 %
Settling time 5 nS See note 1
Nominal bit size 78 pA )R set 220 Q
4 mV R L 50)
Positive output compliance -3 volts
. o
Negative output compliance 1 volts 25" C ) oo note 2
- 0.7 volts |—-85°¢C )
Multiplying Bandwidth 40 MHz Current mode note
Maximum Full Scale output 30 mA
Minimum Full Scale Output 2 mA
Reference voltage 1.28 volts
Temp. coeff. of Reference voltage 20 ppm/ °c
Zero output 60 pA
Output Current Symmetry 100 pA

amplifier. Current setting i's by an external resistor
as described above. Stabilisation of the loop amplifier
is by a single capacitor from pin 17 to ground.
Minimum value is 3900 pF, aithough a 10 nF chip
ceramic .is recommended.
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5vQl
Q6)
(15)  REF
RET —'D 250 (17)
GEN REF OUT —L{] comp
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-5.2V
9)
(12)
LJjov
50 nso _
(14 4
— —{]"°
750
— (13)
750 L
200 800 400 200 800 400 200
-— {J
O s 0 0 ) n) 0
3 2 1
LsB (8) 7 (6) (5) (3) (2) (@) MSB
Fig. 2 Schematic 8—8it DAC SP9768
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OPERATING NOTES

1. Measurement of Settling Time

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

Oscilloscopes. whether real time or sampling, do
not have sufficiently low input VSWR or on--screen
resolution for precise settling time measurements.
A measurement technique has been designed, shown
diagrammatically iin Figure 3, :in which the DAC can
settle iinto a nearly ideal 50 ohm load, with minima!
interconnection paths; this is also very closely re—
lated to the practical use of the device. Precision
settling time measurements can be performed with a
high speed comparator, conveniently a dual device,
such as the SP9687, with a minimal delay time, in
this case about 2 ns. Two references are set up to
detect the DAC output settling within a window,
conveniently defined as the settling to grounr of the
output.

The lower comparator detects the DAC output
coming within %2 -LSB of the final settling paint,while
the upper device checks that there is less than ¥
LSB of over shoot.

2. Output Compliance

Figure 5 shows the method of using the SP9768
with a load resistor not reffered to groud. This
connection will be used most often when a larger
output voltage than that permitted by the — 0.7 volit
negative output voltage compliance specification is
required. The output resistor can be referred to a
positive supply .in this case as long as R set and
the analogue grad are also referred to this voltage.
If 1 out i's also connectedtothis reference then de—
coupling will be simplified.

3. Multiplication Modes

Multiplying operation of the DAC iis available in
two modes, either a voltage applied in piace of the
reference, or a current supplied via the current
source pin. In the former case the 3 dB bandwidth
is 250kHz, while in the latter, operational use ex—
ceeds 40 MHz. Suggested circuits are shown .in
Figures 5, 6 and 7.

D.A.C. under test

—t% L.S.B.

+ % LSB. —

Timing signal

SP9768

Q Fast scope

Data .input

Fig. 3 Test Schematic (Settling Time)
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1 :]:10n
R 10n
SET 'l‘
+5 10 18 17 16 15 1 oUT
10n I 12 14 ¢] v
) +‘:11 SP9768 RL
10n 13
- 5.2V .—-L——— 9
12345678 Lout
INPUTS
Fig. 4 Conventional DAC —=VE output wrt ground
10n O++3v
o 3L °
" OUTPUT
REF
4 R SUPPLY
10n == .|_10n SET
15 16 17 12 18 ouT
+5 10
7_1 14
T On RL
0 11 SP9768
- 5.2v 9 I VOUT
12345678 out
INPUTS

Fig. 5 Voltage output refered to 4+VE supply.
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MULTIPLIER INPUT -[-
R
SET '|'1°"
" I
+5 .-——.L_— 10 18 \ ouT
10n 12 14
o o T | 11 SP9768
‘ 10n-.ll= 13
~52v e - 9
1234567 8 o

INPUT

|

Fig. 6 Multiplying DAC (Voltage Mode)
MULTIPLIER INPUT
(N 5mA MAX)
18 17 \ Tout
+5 10 14 T
0 e ONF » SP9768 .
10n == L
- 5.2v e———1L. 9 13 I
123458678 out

INPUTS
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PLESSEY
SEMICONDUCTORS

SP9000 SERIES

DATA CONVERSION PRODUCTS

SP9770
TEN BIT HIGH SPEED D TO A CONVERTER

3 Plessey SP9770 10-bit D/A converter is capabie
converting a digital signal into an analogue
tage at a rate of over 75 mega-bits per sampie
3PS). Aninherently low glitch design is used and
complmentary current outputs are suitable for
:ct transmission line drive. Included on the chip
a high performance voltage reference and
srence amplifier.
ATURES
12 ns Settling time

10 bits to +1/2 LSB absolute and differential
non linearity

75 MBPS Update rate

Current output

ECL standard inputs

Complementary outputs, 20 mA full scale
Reference tempco. typically 35 ppm/°C
DAC usable in multiplying mode to 20MHz
24 lead, 0.6 pitch package

SOLUTE MAXIMUM RATINGS

sitive supply véltage

jative supply voltage

sitive supply voltage +5.5V
jative supply volitage -5.7V
arating temperature range —30 %cto 85 °C
rage temperature —55 OC to 125 °C
d temperature (soldering 60 sec) 300°C

ov[]13 120 NnC
N/C (] 1 5.2
+5V [ ] LSB
[}
ov ] i |
ov {] ]
|
‘out [ ! INPUTS
TouT @ 0
OV ANALOG ] 0
REF OUT (] 0
REF IN (] i :
C amp 1 )
CURRENT SET[] 24 ~ 1] MsSB
DG 24

Fiq. 1. SP9770 Pin Connections

OPERATING NOTES

The input of the device is shown in Fig. 1. External
components are limited to the current setting
resistor and decoupling capacitors.

The DAC has current outputs, with a nominal
full scale of 20 mA, corresponding with a 1 voltdrop
across a 50 ohm load.

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

| ouT = 4 x V REF at full scale

R seT

A complementary | gyT is also provided. The

setting resistor, R ggT, is typically 240 ohms, giving
a full scale output current of 20.75 mA, and should
have a temperature coefficient similar to that of the
output load resistor.
The reference voltage source is nominally 1.260
volts and is of a modified bandgap type. Samples
show average temperature coefficients of 35
ppm/©C over the range —55 °C to 125 °C.

The reference supply is internally
compensated; however, to reduce the possibility of
instability or noise generation, pin 21 should be
decoupled to pin 24 with a 10 nF ceramic chip
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Parameter Min. Typ. Max. Units | Comments
DAC
Output Current - Full Scale 2 30 ma IOUT = VREF x
R
Output Current - Zero 60 uA SET
Inputs High -.96 -.81 \Y )Standard ECL
Low -1.85 -1.65 \ yCompatible
Bit Size 19 nA Current O/P
Bit Size 1 mV Into 50 ohm log
Settling Time - Full Scale 12 ns To 1LSB
Multiplying Bandwidth 3dB 20 MHz Current mode
Resolution ( 10 Bits
( 0.098 %
Differential Non-linearity 0.05 % Lower grade
Absolute Non-linearity 0.05 % available 0.1%
Output Compliance -5 +0.5 \Y Note 1
Supply Voltage Vcc +4.75 +5 +5.256 \"
Supply Voltage Vee -5.45 -5.2 -4.95 \
Note 1: Pin 17 should be connected to a reference voltage supply at the most positive compliance require

with the load returned similarly to this reference. Conveniently, the reference is ground, but this lim
the output to negative voltage excursions only. The output compliance can be increased at t

expense of linearity.

Note 2: All measurements are defined for +25 ©C ambient temperature.

capacitor. The current loop technique (Reference
1) has been used with a high performance loop
amplifier. The current is set by an external resistor
as described above. Stabilisation of the loop
amplifier is achieved by a single capacitor from pin
23 to ground. Minimum value is 3900 pF, although a
10 nF chip ceramic is recommended.

Multiplying operation of the DAC is avsailable
to two modes, either avoltage applied in place of the
reference, or a current supplied via the current
source pin. In the former casethe 3 dB bandwidthis
250 kHz, while in the latter, operational use exceeds
20 MHz. Suggested circuits are shown in Fig. 2.

Measurement of Settling Time

Oscilloscopes, whether real time or sampling
do not have sufficiently low input VSWR or on-
screen resolution for precise settling time
measurments. A measurment technigque has been
devised, shown diagrammatically in Fig. 3, in which
the DAC can settle into nearly ideal 50 ohm load,
with minimal interconnection paths; this is also very
closely related to the practical use of the device.
Precision settling time measurements can be
performed with a high speed comparator,
conveniently adual device, such as the SP9687, with
a minimal delay time, in this case about 2 ns. Two
references are set up to detect the DAC output
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settling within a window, conveniently defined
the settling to ground of the output.

The lower comparator detects when the DA
output has settled within 1/2 LSB of the final settlii
point, while the upper device when switched
checks that there is no overshoot. in fact, t
settling is very well behaved, and after correction {
comparator delay, the results consistently show
DAC settling time of 12 ns +1 ns, defined from t.
50% point of the DAC input switching waveform. |
correction has been made for the excess loadi
capacitance at the output mode, so theseresults a
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Fig. 2a. Conventional D/A operation using on-chip reference
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Fig. 2b. Multiplying Mode operation
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Fig. 3. Window detection of D.A.C. output settling
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ALABAMA:
ARIZONA:
CANADA:
CALIFORNIA:

COLORADO:
FLORIDA:
GEORGIA:
ILLINOIS:
MARYLAND:
MASSACHUSETTS:
MICHIGAN:
MINNESOTA:
MISSOURL:

NEW MEXICO:
NEW YORK:

NORTH CAROLINA:

OHIO:

PENNSYLVANIA:

TEXAS:

UTAH:
VIRGINIA:

CALIFORNIA:

CANADA:
MARYLAND:
NEW YORK:
TEXAS:

BRYAN PROCTER
Western Sales Manager
710 Lakeway

Suite 265

Sunnyvale, CA 94086
(408) 730-1111

PLESSEY SALES REPRESENTATIVES:

Huntsville (205) 883-9260 Remco
Scottsdale (602) 948-4404 Faser Technical Sales
Bolton (416) 857-4302 MacKay Associates
Goleta (805) 964-8751 The Thorson Company of So. California
San Francisco (415) 665-4094 Affinity Sales Group Inc.
San Diego (714) 292-8525 The Thorson Company of San Diego
Santa Ana (714) 973-4670 S.C. Cube
Denver (303) 759-4409 Electrodyne Inc.
Plantation (305) 473-2101 Gailagher Associates
Duluth (404) 476-1730 Remco
Arlington Heights (312) 956-1000 Micro Sales Inc.
Beltsville (301) 937-5902 Applied Engineering Consultants
Natick (617) 655-6080 Wayland Engineering Sales
Brighton (313) 227-1786 S.A.l. Marketing Corp.
Bloomington (612) 884-8291 Electronics Sales Agency Inc.
Independence (816) 254-3600 Engineering Services Company
St Louis (314) 997-1515 Engineering Services Company
Phoenix (602) 266-2164 Eltron
Plainview (516) 681-3155 Robert Smith Assocs.
Spring Valley (914) 354-6067 Robert Smith Assocs.
Skaneateles (315) 685-5731 Robtron Inc.
Raleigh (919) 8475079 Remco
Shaker Heights (216) 751-3633 S.A.l. Marketing Corp.
Centerville (513) 435-3181 S.A.l. Marketing Corp.
Zanesville (614) 454-8942 S.A.l. Marketing Corp.
Pittsburgh (412) 261-0482 S.A.l. Marketing Corp.
Huntingdon Valley (215) 947-5641 Dick Knowels Associates
Arlington (817) 640-9101 W. Pat Fralia Company Inc.
Houston (703) 772-1572 W. Pat Fralia Company Inc.
Austin (512) 451-3325 W. Pat Fralia Company Inc.
Bountiful (801) 292-8991 Anderson Associates
McLean (703) 356-6309 Apptied Engineering Consultants
PLESSEY DISTRIBUTORS
(Dial direct for orders under 100 pieces and faster delivery)
Palo Alto (415) 856-9332 Nepenthe
frvine (714) 540-9979 Plessey Semiconductors
Toronto (416) 364-9281 G.E.C. Canada Ltd.
Beltsville (301) 937-8321 Applied Engineering Consultants
Plainview (516) 249-6677 Plainview Electronic Supply Corp.
Ft. Worth (817) 429-8596 Patco Supply
PLESSEY REGIONAL OFFICES
JOHN STRATFORD JONATHAN HILL PAT REDKO VERN REEB
S.W. Sales/Applications Midwest Sales Manager Eastern Sales Manager Central Sales/Applications
1641 Kaiser Ave. 4849 N. Scott 89 Marcus Bivd. 112 East High Street
irvine, CA 92714 Suite 121 Hauppauge, NY 11787 Hicksville, OH 43526
TWX 910-595-1930 . Schiller Park, IL 60176 (516) 273-3060 (419)542-7544
(714) 540-9979 (312) 678-3280/3281 TLX 961419 TELL USA HAUP
TWX 910-227-0053
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EUROPE
sales offices

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

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

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

SCANDINAVIA Svenska Plessey A.B., Alstromergatan 39, 4tr, S-112 47 Stockholm 49, (P.0. Box 49023 S-100 28
Stockho!m 49) Sweden. Tel: 08 23 55 40 Tx: 10558

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SPAIN The Plessey Company Ltd., Calle Martires de Alcala, 4-3° Dcha., Madrid 8. Tel: 248 12 18 and
248 38 82 Tx: 42701



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, Finiand. 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 ali 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 P03 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) 65034 Tx: 677122

WEST GERMANY

PLZ1 Dr. Guenther Dohrenberg, 1000 Berlin 30, Bayreuther Strasse 3. Tel: (030) 21 38 043-45

PLZ2 Nordelektronik GmbH-KG, 2085 Quickborn, Harksheiderweg 238-240. Tel: (04 106) 4031 Tx: 02 14299

PLZ6 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: 089 6118 231 Tx: 0522106
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