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LM17 O / LM27 O / LM 37O a g c/ sq u elch
general descript ion

The LM170 is  a d i rect  coupled monol i th ic  ampl i -
f ier whose voltage gain is controlled by an external
DC voltage. The device features:

r Large Gain Control Range

r Self-contained AGC/Squelch system, with fast-

ampl i f i e r

r  Diss ipates only 18 mW from +4.5V supply.
usable wi th supply up to +24V.

r Sensitive squelch threshold set by single exter-
nal resistor.
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attack, slow-release.

Low Distortion

Minimum DC output  sh i f t  as gain is  var ied

Differential inputs, with large common-mode

In addition to communication system squelch and
AGC appl icat ions,  the LM170 is  usefu l  as con-
stant-amplitude audio oscil lator, l inear low fre-
quency modulator, single-sideband automatic load
contro l ,  and as a var iable DC gain e lement  in
analog computat ion.

input range
I Outputs of several amplif iers may be directly

summed in multichannel systems.
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abso lu te  max imum ra t ings
Supply Vol tage
Storage Temperature
Operat ing Temperature LM 170

LM27O
LM37O

Dif ferent ia l  I  nput  Vol tage
Common-mode I  nput  Vol tage
Output  Short  Ci rcui t  Durat ion
Vol tage appl ied to Pin 3 or  4
Voltage applied to Pin 2
Surge power into Pin 6 (1 second max.)
Continuous power into Pin 6

24V
- 6 5 " c t o + l 5 0 ' c
-55"C to +125"C

-25"C to +75oC
o"C to +70"C

1 1 9 . 5 V
(vcc + 0.4)v

I  nd ef  in  i te
+6.0v

+  12 .0V
1000  mW

100  mW

electr ical characterist ics (Note 1)
PARAMETER SYMBOL C O N D I T I O N S M I N TYP MAX U N  I T S

D C  C H A B A C T E R I S T I C S

OC Output  Vo l tage

DC Output Voltage

DC Output  Sh i f t

Power Supply Drain

Input Bias Current

A C  C H A R A C T E R I S T I C S

Voltage Gain

Gain Reduct ion Range

vo  (Dc )

vo (Dc )

avo (Dc )

i p s

I t e

AAv

v r N  ( d d )  =  0 ,
V  (ga in  cont ro l )  =  0

v r N  ( d d )  =  0
V (ga in  cont ro l )  =  +3 .0

v r N  ( d d )  =  o
V (ga in  cont ro l )  changed
l rom 0  to  +3 .0V

Lr\11 70

Ll\4270

Lt\4370

Vcc =  +24v

vcc  =  +4 .5V

V c c  =  + 1 2 V  ( L l \ 4 1 7 0 , 2 7 0 )
(L l \4370)

LM170,270
Lt\it370

V  ( g a i n  c o n t r o l )  =  0

L M 1 7 0 , 2 1 0

Lt\ ,4370

f =  l  K H z

V  ( g a i n  c o n t r o l )  c h a n g e d

f r o m  0  t o  + 3 . 0 V .  G a i n

reduct ion occurs for

control  vol tages between

+ 2  1  a n d  + 2 . 5  v o l t s ,  p i n  3

o r  p i n  4 .  f  =  1  K H z

+5.0

+5.0

-200

-500

-1000

37.5

35.0

+6.0

+6.0

0

0

0

r 3 . 5
4.0
8.0
8.0

5.0
5 . 0

40.0

40.0

-80.0

+7.0

+7 .O

+2OO

+500

1 000

10 .0
12 .O

10 .0
12 .O

m A

mA
m A

d B

d 8

N o t e  1 :  T A  =  2 5 " C ,  V c c  =  + 1 2 V ,  V 1 x 1 . - y  =  + 6 V

opera t ing  no tes
Vol tage ga in  i s  con t inuous ly  var iab le  f rom a  max i -
mum va lue ,  dependent  upon supp ly  vo l tage,  to  a
min imum va lue ,  by  app l i ca t ion  o f  a  DC cont ro l
vo l tage a t  P in  3  o r  4 .  DC outpu t  vo l tage is  sub-
s tan t ia l l y  independent  o f  ga in  changes,  p rov ided
tha t  d i f fe ren t ia l  DC input  vo l tage is  min imized,  so
tha t  d i rec t -coup led  or  fas t  ga in -cont ro l  opera t ion
is  poss ib le  w i th  min imum d is tu rbance o f  succeed-
ing  ampl  i f  ie rs .

I  nput  charac ter is t i cs  a re  s imi la r  to  those o f  an
opera t iona l  ampl i f ie r ,  w i th  common-mode input
range ex tend ing  f rom +4.5  vo l ts  up  to  and inc lud-
ing the posit ive supply voltage. Lowest distort ion
occurs  a t  inpu t  leve ls  o f  20  mV p-p  or  less .  Out -
pu ts  o f  severa l  ampl i f ie rs ,  wh ich  w i l l  have qu ies-

,  cen t  DC leve ls  approx imate ly  ha l f  o f  the  pos i t i ve

supply. may be direct ly connected together in
mul t i -channe l  summing sys tems,  w i thout  damage.

Emi t te r - fo l lower  cont ro l  inpu ts ,  P ins  3  and 4 ,  may
be used as posit ive peak detectors by connecting a
smooth ing  capac i to r  a tP in  2 ,  in  AGC app l ica t ions .

A sensit ive squelch detector, independent of the
ampli f ier 's gain, provides fast-attack, slow release
control at Pin 6, with threshold set by an external
res is tance f rom P in  7  to  g round.  In jec t ing  a  por -
t ion  o f  the  cont ro l  vo l tage a t  P in  6  in to  th is  th res-
hold results in a hysteresis, reducing response to
er ra t i c  inpu ts .  S ince  th resho ld  i s  dependent  on  DC
leve ls ,  d i f fe ren t ia l  DC input  vo l tage shou ld  be  he ld
cons tan t  fo r  sque lch  opera t ion .
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var iab le  ga in  charac te r i s t i cs

Voltage Gain vs Control  Vol tage

Vcc =  + l2V

Bandwidth vs Gain Reduct ion
Total  Harmonic Distor t ion
vs Gain Reduct ion
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i npu t  and  ou tpu t  charac te r i s t i cs

Input Resistance vs
Common-Mode Input Voltage

Input Resistance
vs Supply Voltage

I nput Resistance
vs Temperature
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