
THEORY OF OPERATION- AR-316
VOLTAGE CONTROLLED AMPLIFIER

A u d i o I n p u t s a r e s u m m e d i n b y R 2 , 4 , 5 , a n d i n t o t h e i n v e r t i n g
i n p u t o f U l , w h i c h i s a c u r r e n t - c o n t r o l l e d g a i n c i r c u i t . T h e
i n p u t s , a f t e r m i x i n g a t t h e i n p u t , a p p e a r a s a n o u t p u t c u r r e n t .
T h i s i s c o n v e r t e d t o a v o l t a g e b y U 2 , a c o n v e n t i o n a l i n v e r t i n g
o p a m p . T h e o u t p u t i s o f t h e s a m e p o l a r i t y a s t h e i n p u t , b e c a u s e
t h e t w o i n v e r s i o n s c a n c e l .

C o n t r o l s i g n a l s a r e s u m m
In the LINEAR mode, the
T h i s i s c o u p l e d t h r o u g h
b a s e - e m i t t e r d r o p s c a n c e
u s e d . S o , t h e e m i t t e r v o
T h i s v o l t a g e a c r o s s R 3 3 ,
c o l l e c t o r o f Q 2 , a n d i n t
g a i n c i r c u i t . W h e n R 2 3 ,
i t s o u t p u t o f - 1 5 v o l t s
s o U 3 o u t p u t i s 0 , a s i s
(Off ) . Turning up R23, or
causes U3 ou tpu t to beco
a c r o s s U 2 , t r i m s t h e m a x
o f + 1 0 v o l t s .

e d t h r o u g h R 1 8 , 1 9 2 0 , 2 1
o u t p u t o f U 3 v a r i e s f r o m 0
e m i t t e r f o l l o w e r Q l i n t o Q
1 , s i n c e o p p o s i t e p o l a r i t y
l t a g e o f Q 2 v a r i e s b e t w e e n

d e t e r m i n e s t h e c u r r e n t f r
o t h e c o n t r o l t e r m i n a l o f
the INITIAL GAIN CONTROL,
i s b a l a n c e d b y t h e + 1 5 v o l

t h e c u r r e n t i n t o U l . T h e n
a p p l y i n g a p o s i t i v e c o n t r

m e n e g a t i v e , w h i c h t u r n s o
i m u m g a i n t o b e u n i t y a t f

, and 22, and U3.
t o + 5 v o l t s .

2 . The two
t r a n s i s t o r s a r e
0 a n d - 5 v o l t s .

o m e m i t t e r t o
U l , t h e v a r i a b l e
i s t o t h e l e f t ,
t s a c r o s s R 2 5 ,
, t h e g a i n i s o .
o l i n p u t v o l t a g e ,
n Q2 and Ul. R13,
u l l c o n t r o l i n p u t

In the EXPONENTIAL mode,
w h i c h m a k e s t h e c u r r e n t
( e x p o n e n t i a l l y ) a s i t s b
across U3 a re changed to
now var ies between 0 and
c u r r e n t t h r o u g h Q l , t h e n
o f 0 . 0 5 v o l t s . T h i s i s n
in the EXPONENTIAL mode,
g a i n , a l s o t o u n i t y .

T h u s , i n b o t h m o d e s , t h e
I N I T I A L . G A I N c o n t r o l i s
L INEAR mode, the ga in i s
v o l t c o n t r o l s i g n a l . I n
p o i n t i s o n l y 0 . 0 0 3 ( - 5 0

F i n a l l y , R 1 0 i n t r o d u c e s
o u t i t s o w n i n t e r n a l o f f
C rom ca r r y i ng a chang ing

a c t i o n i s s i m i l a r e x c e p t ( 1 ) R 3 3 i s s h o r t e d ,
th rough Q2 change much more rap id ly
a s e v o l t a g e c h a n g e s , a n d ( 2 ) t h e r e s i s t o r s

p r o v i d e a s m a l l e r d r i v e v o l t a g e . U 3 o u t p u t
- 0 . 3 3 v o l t s . R 3 1 v a r i e s t h e e m i t t e r
c h a n g i n g i t s b a s e - e m i t t e r d r o p b y a t o t a l

o t s i g n i fi c a n t i n t h e L I N E A R m o d e , b u t i s
w h e r e i t i s u s e d t o t r i m t h e m a x i m u m

t h e
t h e
a +5

g a i n v a r i e s f r o m e s s e n t i a l l y 0 t o . 1 a s
v a r i e d o v e r i t s f u l l r a n g e . H o w e v e r , i n

. 5 ( - 6 d b ) a t t h e m i d - p o s i t i o n , o r w i t h
the EXPONENTIAL mode, the gain at : th is

d b ) .

a v a r i a b l e D C o f f s e t i n t o U l , w h i c h b a l a n c e s
s e t . T h i s p r e v e n t s v a r y i n g c o n t r o l s i g n a l s

D C o f f s e t a t t h e fi n a l o u t p u t .


