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Fea tu res 

* A l l so l id s ta te c i r c u i t r y insures e x t r e m e high s tab i l i t y , m i n i m u m w a r m - u p 
t i m e and less p o w e r c o n s u m p t i o n . 

* High re l iab i l i t y w i t h adop t ion of d i rec t coup led c i r cu i t s t h roughou t 
the en t i re stage. 

* C o m p a c t s t y l i ng w i t h ver t i ca l t y p e panel f o r easy ope ra t i on . 
* F r e q u e n c y d ia l sca le ca l ib ra ted w i t h s ingle-scale g raduat ions f o r f r e q u e n c y 

range of 1 0 H z to 1 M H z se lec tab le in 5 ranges. 
* High o u t p u t des ign; more t han 7 V rms at no load and more t han 3 . 5 V 

rms at 6 0 0 n . O u t p u t level is f u l l y ad jus tab le w i t h a 1 0 d B - s t e p , 6 range 
a t tenua to r and a level ad jus te r . 

* L o w ou tpu t impedance o f 6 0 0 a . T h e a t tenua to r p rov ides a c c u r a c y o f 
± 1 .0dB at 8 0 0 o load . 

* S i n e and square waves eas i ly ava i lab le . 
* S y n c h r o n i z i n g inpu t t e r m i n a l . 
* E x t r e m e l y high s tab i l i t y against va r ia t i on o f power source vo l tage. 
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Specifications 

[ S i n e W a v e C h a r a c t e r i s t i c s ] 

[Square Wave Characterist ics] 

[ E x t e r n a ! S y n c h r o n i z a t i o n Cha rac te r i s t i c s ] 

[S tab i l i t y against powe r source voltage 
var ia t i on (with respect t o variation of 
1 0 0 V ± 1 0 % ) ] 
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F r e q u e n c y range: x 1 range; 1 0 H z - 1 0 0 H z 
x 10 range; 1 0 0 H z - 1 k H z 
x 1 0 0 range; 1 k H z - 1 0 k H z 
x 1k range; 1 0 k H z - 1 0 0 k H z 
x 10k range; 1 0 0 k H z - tfVIHz 

Frequency a c c u r a c y : ± ( 3 % + 1 H z ) 

O u t p u t voltages (no load I: 7 V rms o r more 
Frequency characterist ic: 1 0 H z - 1 M H z , ± 0 . 5 d B 
( re fe rence f r e q : 1 k H z ) 
Distort ion factor: 4 0 0 H z - 2 0 k H z , 0 . 1 % or less 

1 0 0 H z - 1 0 0 k H z , 0 . 3 % or 
less ( x 10 range fo r 1 0 0 H z ) 
5 0 H z - 2 0 0 k H z , 0 . 5 % or less 
2 0 H z - 5 0 0 k H z , 1%or less 
1 0 H z - 1 M H z , 1.5% or less 

Output voltage (no load): 1 0 V p-p or mo re 
S a g : 5 % or less (a t 5 0 H z ) 
R i s e and fall t imes: 2 0 0 n s or I ess 
Overshoot: 2 % or less (a t 1 k H z , m a x . 

ou tpu t ) 
D u t y ratio: 5 0 % ± 5 % (at 1 k H z , m a x . 

ou tpu t ) . 

S y n c h r o n i z i n g range: ± 1 % / V 
S¥ta. a l l o w a b l e Input 1 0 V rms 
¥©lta§e: 
input I tnpedanee: A p p r o x . 1 0 k o 
O u t p u t impedance : BOOo ± 1 0 % 
O u t p u t a t tenua to r : O d B , - 1 0 d B , - 2 0 d B , - 3 0 d B , 

- 4 0 d B and - 5 0 d B in 6 steps 
( a c c u r a c y : ± 1 d B a t 600a 

load) 

F r e q u e n c y drift: Wi th in ± 0 . 5 % 
O u t p u t voltage variation: Wi th in ± 0 . 5 d B 
Opera t ing temperature: 0 - 5 0 ° C ( re la t ive h u m i d i t y : 

Less t han 9 0 % ) 
Power requirement: A C 1 0 0 V ( 1 2 0 V , 2 2 0 V or 

2 4 0 V h 5 0 - 6 0 H z 
Power consumpt ion: 5 wa t t s 
External view: See F i g . 2 on page 9 
D i m e n s i o n s : Cas ing ; 1 2 8 ( W ) x 2 3 8 ( D ) x 

1 9 0 ( H ) m m 
Overa l l ( i nc lud ing k n o b s ) ; 
1 3 0 ( W ) x 2 6 8 ( D ) x 2 1 5 ( H ) m m 
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Weigh t : 2 .9 kg 
Accesso r i es : P o w e r co rd { 1 ) 

O u t p u t c o r d : one red and 
b lack test c o r d w i t h baske t 
c l i p and banana p lug 
B a n a n a p lug ; red ( 1 ) and 
b lack (1) 
F u s e ; 0 . 1 2 5 A (2 ) and 0 . 2 A (2 ) 
I ns t ruc t i on m a n u a l (1) 



Circuit Description 
1 t> S u m m a r y 

When reading the f o l l ow ing desc r ip t i ons , refer to 
the b lock d iagram { F i g . 1J and t he s c h e m a t i c d iagram. 

T h e s ine-wave signal generated by t he W ien br idge 
osc i l l a to r c i r c u i t is fed th rough t he W A V E F O R M select-
to r s w i t c h set a t the ' " v " pos i t ion t o the O U T P U T con 
t r o l , by means o f w h i c h it is ad jus ted t o a n y des i red 
vo l tage. 

Sf t he W A V E F O R M s w i t c h Is In the"_n_" pos i t i on , the 
s ine-wave signal Is shaped in to t he square w a v e and the 
vol tage is a lso ad jus ted b y t he O U T P U T c o n t r o l . 

T h e signal vo l tage t h u s ad jus ted is app l ied to t he 
o u t p u t c i r cu i t , w h e r e Its impedance is app rop r i a te l y 
c o n v e r t e d , and then de l ivered th rough an o u t p u t a t tenu 
a to r to the o u t p u t t e r m i n a l . T h e a t tenua to r prov ides 
se lec tab le a t t enua t i ons o f G d B t h o u g h - 5 0 d B in 1 0 d B 
steps a t 6 0 0 n o f o u t p u t impedance . 

2 . Wiert Bredge Osc i l l a to r C i r c u i t 
T h e WiPfi br idge osc i l l a to r c i r cu i t e l emen ts cons is t 

o f t he res is tance e lemen ts , w h i c h m a y be s w i t c h e d over 
fo r 5 ranges by the F R E Q . R A N G E s w i t c h , and the 
var iab le capac i t o r con t ro l l ed b y the F R E Q U E N C Y d ia l . 

T h e s e e lements p rov ide means to v a r y t he osc i l la t ing 
frequency c o n t i n u o u s l y over 10 t imes its f r e q u e n c y on 
one range, thus de te rm in ing a n y des i red f r e q u e n c y 
w i t h i n t he en t i re f r e q u e n c y range f r o m 1 0 H z to 1 M H z . 

T h e amp l i f i e r c i r cu i t f o r t he osc i l la to r c i r cu i t is 

put ^ge. e f i p i o ^ n g D ? Q~pl ! c j j< ' • • ' '^IL *, f h ^ Uir< 
sf3ge s a high , i p u hrije^ar^r * t u \ >1 ["'-. i * h i - = 
the d •'•'=•* btaoir u * y\^:,c \ v '<c' , ' i :Y'< "o 5

 V' 
d'C'jj' vv3 j i PHP uan$6i&^ f a s r i s i. t*';'r , n-o fi •> 
q; T h e * b t P ' J . D L J ^ W 0 ~ L P r ~M i, 'o' "T* , ~ , 

pJem..n t - r ̂  t ' : nsi s ro'z 
T'-~, ou 'pt ' t v o ^ r e fa J ^ ¥ 11 p r ^ n /-> h,n>~ i -

C 3 " € t , ? ; w h i l e ii a»so fe;1 Odd* vv, ^ p o a . ' > 

a m p l i t u d e . 

3 , S q u a r e Wave S h a p i n g C i r c u i t 
T h e square w a v e shaping c i r cu i t is a >khmidt- t r igger 

c i r cu i t in w h i c h the s ine w a v e signal f r o m t h e osc i l la tor 
c i r cu i t is shaped in to a square w a v e . I t is c o m p o s e d o f an 
emi t te r coup led S c h m i d t - t r i g g e r c i r cu i t and a buf fe r 
amp l i f i e r , t hus p rov id ing su f f i c i en t r is ing and fa l l i ng 
cha rac te r i s t i cs . 

4., O u t p u t C i r c u i t 

T h e o u t p u t c i r cu i t conve r t s the impedance of signal 
f r o m the O U T P U T con t ro l and feeds the signal t o the 
o u t p u t a t tenua to r a t a l ow impedance . I t is a S E P P - O C L 
c i r cu i t e m p l o y i n g c o m p l e m e n t a r y t rans is to rs to prov ide 
su f f i c i en t l y l o w o u t p u t impedance charac te r i s t i cs over 
the range f r o m D C to 1 M H z . 
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5. O u t p u t A t t e n u a t o r 

T h e 6-pos i t ion ou tpu t a t tenua to r se lects a t tenua t ions 
of OdB t o - 5 0 d B m 1 0 d B steps. A t the OdB pos i t ion 
w i t h the O U T P U T con t ro l t u rned f u l l y c l o c k w i s e , the 
ou tpu t vo l tage (s ine w a v e at no- load t ime) is more t han 
7 V r m s . 

T h e ou tpu t impedance Is rated fo r 6 0 0 a a n d the at
t enua t i on a c c u r a c y is as high as ± 1 .OdB at a 8 0 0 o load. 

6 . P o w e r SuppSy 

T h e power supp l y c i r c u i t is powered by A C 
1 0 0 V , 1 2 0 V or 2 2 0 V ) and de l ivers D C ± 2 2 V s u f f i c i e n t l y 

s tab i l i zed by large capac i t y smoo th ing capac i to rs 
( 2 2 0 0 M F x 2) and a vo l tage s tab i l i zer . 

Wien 
bridge 

osci l lator 
c ircui t 

E X T . S Y N C 

Square 
wave 

shaping 
circui t 

Output 
level 

control 

+ D C 2 2 V -

- D C 2 2 V • 

Power 
supply 

. unit 

O U T P U T 

A C I 00V / 120V/220V /240V 

.50/60HZ 

F i g . 1 B l o c k D i a g r a m 
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Selector-
sw i t ch 

Output 
circui t 

Output 
attenuator 



Panel Controls and Thei r Funct ions 

T h e tab le be low descr ibes t he f u n c t i o n s of panel 
con t ro l s . R e f e r t o t he panel d iagram on page 9 . 

F R O N T P A N E L 

1 . T h i s l amp ( l ight em i t t i ng d iode) l ights w h e n 
P O W E R s w i t c h ( 2 ) is O N . 

2 . P O W E R 
P u s h b u t t o n t y p e s w i t c h t u rns on the power w h e n 
pressed. 

3 . A T T E N U A T O R 
6-pos i t ion o u t p u t a t tenua to r se lects a t tenua t ions 
of OdB t o - 5 0 d B in 1 0 d B s teps. 

4 . O U T P U T 
O u t p u t t e rm ina l used fo r bo th s ine w a v e and 
square w a v e . T h e m a r k i n g ind ica tes G N D (case 
g rounded ) . 

5 . W A V E F O R M 
O u t p u t w a v e f o r m se lec tor s w i t c h . When pressed 
t o " V , o u t p u t signal is s ine w a v e . W h e n pressed 
t o " - T L " t he s ignal is square w a v e . 

6 . F R E Q . R A N G E 
Osc i l l a t i ng f r e q u e n c y range se lec to r s w i t c h w h i c h 
se lects t he ranges in 5 s teps as f o l l o w s : 
x 1 1 0 H z - 1 0 0 H z 
x 10 1 0 0 H z - 1 k H z 
x 1 0 0 1 k H z - 1 0 k H z 

x 1k 1 0 k H z - 1 0 0 k H z 
x 1 0 k 1 0 0 k H z - 1 M H z 

7 . A M P L I T U D E 
A m p l i t u d e ad jus ter to c o n t i n u o u s l y v a r y t he 
amp l i t ude o f o u t p u t vo l tage. 

8 . F R E Q U E N C Y D I A L 
T h i s d ia l ad jus ts osc i l la t ing f r equenc ies . F r e q u e n 
c ies can be read b y m u l t i p l y i n g the reading o n the 
dia l scale by magn i f i ca t i on of F R E Q . R A N G E , 

9 . D I A L S C A L E 
T h i s d ia l is ca l ib ra ted w i t h graduat ions of 1 0 — 1 0 0 
to ind ica te osc i l la t ing f r equenc ies . 

1 0 . D I A L P O I N T E R 
T h i s po in te r ind ica tes f requenc ies on t h e d ia l sca le . 
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REAR.PANEL- ' ' . 

1 1 . S Y N C 
E x t e r n a l s y n c h r o n i z i n g signal i npu t te rm ina ls 
for G N D for connection o f s y n c h r o n i z i n g signal 
to A G - 2 0 3 . 

12 . F U S E 
F u s e for power s u p p l y . 

1 3 . A C C O N N E C T O R 
F o r c o n n e c t i o n of the supp l ied A C connec to r . 

14 . P O W E R V O L T A G E S E L E C T O R • 
T h i s se lec tor is preset to 2 4 0 V pos i t i on . A C power 
of 1 0 0 V , 1 2 0 V or 2 2 0 V m a y be used by changing 
the pos i t ion of the se lec tor . 

Front panel 

] Rear panel 

F I G . 2 



Operating Instructions 
1 . Start-up 

F i r s t c h e c k t ha t t he fuse ( 1 2 ) and the p o w e r vo l tage 
se lec to r ( 1 4 ) a re in t he no rma l pos i t ions , t h e n c o n n e c t 
t he supp l ied A C powe r co rd to y o u r A C ou t le t . Press 
t he p o w e r s w i t c h ( 2 ) and t he p i l o t l amp ( 1 ) w i l l l ight 
ind ica t ing t ha t t he un i t is ready f o r ope ra t i on . A l l o w 
2 o r 3 m inu tes f o r the un i t t o w a r m up so t h a t it is 
s tab i l i zed . 

2. Waveform Select ion 
Press the W A V E F O R M s w i t c h (5 ) t o the " V posi

t i o n t o ob ta in s ine w a v e s . Press the s w i t c h t o the " X L " 
pos i t ion f o r square w a v e s . 

3 . F requency Select ion 
F i r s t set the F R E Q . R A N G E s w i t c h (6 ) to t he des i red 

range, t h e n set t he f r e q u e n c y d ia l ( 8 ) so t h a t the d ia l 
po in te r ( 1 0 ) ind ica tes y o u r f r e q u e n c y . 

E x a m p l e : S u p p o s e y o u w a n t t o se lec t a f r e q u e n c y 
of 1 . 5 k H z , t hen proceed as f o l l o w s : 
1 . S e t F R E Q R A N G E s w i t c h ( 6 ) t o x 1 0 0 . 
2 . B y using the f r e q u e n c y d i a l , set the 

d ia l po in te r ( 1 0 ) ro " 1 5 " on the dia l 
sca le . 

T h e f r e q u e n c y t hus se lec ted i s : 
15 x 1 0 0 = 1 5 0 0 ( H z ) = 1 . 5 ( k H z ) 

4 . Adjustment of Output Voltage 
T h e o u t p u t vo l tage f r o m O U T P U T t e rm ina l ( 4 ) , be 

i t s ine w a v e or square w a v e , can be c o n t i n u o u s l y var ied 
by A M P L I T U D E (7 ) and s tepped d o w n b y A T T E N U A 
T O R ( 3 ) . 

E x a m p l e : T o ad jus t o u t p u t vo l tage to 1 0 m V r m s , 
p roceed as f o l l o w s : 
1 . C o n n e c t a vo l tme te r capab le o f meas

ur ing A C 1 V r m s to O U T P U T 
te rm ina l ( 4 ) . 

2 . S e t A T T E N U A T O R ( 3 ) t o OdB and 
t h e n ad jus t A M P L I T U D E ( 7 ) unt i l t he 
vo l tme te r ind ica tes 1 V r m s . A vol tage 
of 1 V r m s w i l l appear a t O U T P U T 
te rm ina l ( 4 ) . 

3 . Se t A T T E N U A T O R ( 3 ) t o - 4 0 d B . 
T h e vo l tme te r ind ica tes abou t 0 V , 
w h i l e a vo l tage of 1 0 m V r m s appears 
at O U T P U T te rm ina l ( 4 ) . 

5. Use of Synchroniz ing Input Terminal 
B y app l y i ng an ex te rna l s ine w a v e signal to S Y N C ter

m ina l ( 11 ) , t he osc i l la t ing f r e q u e n c y of A G - 2 0 3 can be 
s y n c h r o n i z e d to the e x t e r n a l s igna l . T h e s y n c h r o n i z i n g 
range is increased in p ropor t i on as t he i npu t vo l tage is 
increased as s h o w n in F i g . 3 , ind ica t ing t ha t t h e s y n c h r o 
n iz ing range is abou t ± 1 % per inpu t vo l tage o f 1 V . 

E x a m p l e : S u p p o s e t ha t the i npu t s ignal vo l tage is 
1 V r m s and the osc i l la t ing f r e q u e n c y o f 
A G - 2 0 3 is be tween 9 9 0 H z a n d 1 0 1 0 H z 
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( 1 k H z ± 1 k H z x 1%/V x I V = 
1 k H z ± 1 k H z x 0 . 0 1 ) , v 

the f r e q u e n c y can be s y n c h r o n i z e d w i t h 
1 k H z of the inpu t s igna l . 

No te t ha t t oo high a s y n c h r o n i z i n g signal vo l tage w i l l 
a f fec t t he amp l i t ude and d i s to r t i on f ac to r , a n d care mus t 
the re fo re be t a k e n w h e n t he signal vo l tage is h igher t han 
3 V r m s . A l s o , no te tha t i f t he s y n c h r o n i z i n g signal is 
largely dev ia ted f r o m t he f r e q u e n c y of A G - 2 0 3 , t he 
s y n c h r o n i z a t i o n is pu l led ou t w h i c h a f fec ts t he dis tor
t i on fac to r . I t is the re fo re adv isab le t ha t t he osc i l la t ing 
f r e q u e n c y be f i r s t s y n c h r o n i z e d w i t h a l o w inpu t signal 
vol tage ( less t h a n 1 V rms) and then the vol tage be 
inc reased . 

F i g . 3 
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Synchron iz ing range 

L x t e r n a l synchron iz ing 
input voltage 

, ( V r m s ) 

Output vol tage var iat ion 

E x t e r n a l synchroniz ing input vol tage( V r m s ) 

Output s ignal distort ion 

E x t e r n a ! synchroniz ing input v o l t a g e ( V r m s ) 



Applications 
1 . Using as Sine Wave Oscil lator 

A G - 2 0 3 c a n be used as a sine w a v e osc i l la to r as out
l ined b e l o w . 

1.1 S i n c e the un i t fea tu res l o w d i s to r t i on f ac to r , it 
can be used fo r measu remen t of d i s to r t i on 
cha ra te r i s t i c o f amp l i f i e r . 

1.2 S i n c e the un i t fea tu res w i d e b a n d w i d t h , i t can 
be used fo r measu remen t o f f r e q u e n c y charac 
te r is t i c o f amp l i f i e r . 

1.3 T h e bu i l t - in high a c c u r a c y a t tenua to r pe rm i t s 
measu remen t o f amp l i f i e r ga in . 

1.4 C a n be used as a s i gna l ' sou rce of impedance 
br idge. 

2 . Measurement of Ampl i f ier Gain 
A n e x a m p l e of measu remen t o f amp l i f i e r gain is 

descr ibed be low . 
F i r s t c o n n e c t A G - 2 0 3 , amp l i f i e r to be tes ted and A C 

vo l t -meter as s h o w n in F i g . 4 . 

meter to A G - 2 0 3 to measure t he o u t p u t vo l tage. 
Note t ha t the use o f A T T E N U A T O R ( 3 ) e l im ina tes 
the need fo r connec t i ng a high sens i t i v i t y vol t 
meter , I f A T T E N U A T O R (3 ) is set to OdB and the 
vo l tme te r ind ica tes 2 V , it means t h a t t h e input 
vol tage of t he amp l i f i e r is 5 0 d B b e l o w 2 V . T h e r e 
f o re , the gain ob ta ined is as f o l l o w s ; 

5 0 d B + 2 0 \og10-^L d B 

= 5 Q d B - 6 d B 
= 4 4 d B 

3 . Measurement of Phase Cha rac te r i s t i c 
C o n n e c t A G - 2 0 3 and an osc i l loscope to t h e amp l i f i e r 

to be tes ted as s h o w n in F i g . 5 . I f t he re is no phase sh i f t 
abou t the ou tpu t signal o f the amp l i f i e r , the osc i l l oscope 
w i l l d i sp lay a stra ight f ine as s h o w n in F i g . 5 A . I f t he 

1. A d j u s t A T T E N U A T O R (3) and A M P L I T U D E (7 ) 
so t h a t A C vo I t -meter ind ica tes the ra ted ou tpu t 
(supposed to be 1 V in t h i s e x a m p l e ) o f the 
amp l i f i e r . T o fac i l i t a te the measu remen t , it is 
adv isab le to set A T T E N U A T O R (3 ) as l o w as 
poss ib le . A s s u m e tha t A T T E N U A T O R (3 ) is set 
- 5 0 d B for t he rated ou tpu t . 

2 . D i sconnec t the amp l i f i e r and c o n n e c t the A C vol t -

A G - 2 0 3 

OUT P U T 

A C voltmeter 

F I G . 4 

Amplif ier 
under test 



AG-203 Amplifier 
under 
test 

Osci l loscope 

F i g . 5 M e a s u r e m e n t o f P h a s e 
C h a r a c t e r i s t i c 

No amplitude 
distortion 

Amplitude distortion 
on both sides 

straight ' line o n the oscilloscope is curved at its top and 
b o t t o m sect ions as s h o w n in F i g . 5 B , it i nd ica tes t ha t t he 
ou tpu t signal o f amp l i f i e r is su f fe r ing f r o m an amp l i t ude 
d i s to r t i on . In th is case , reduce the ou tpu t level o f A G 
- 2 0 3 a l i t t le to va r y the f r e q u e n c y . T h i s causes the 
straight l ine on t he osc i l l oscope to e x p a n d gradua l l y t o 
t u r n in to an e l l ipse. B y u t i l i z ing the con f i gu ra t i on o f th is 
e l l ipse, the phase sh i f t can be ca l cu la ted as f o l l o w s : 

F i r s t , measure t he m a x i m u m ho r i zon ta l de f l ec t i on 
and suppose t ha t th is de f l ec t i on is " X " and tha t t h e 
sec t ion at w h i c h t he el l ipse crosses the ho r i zon ta l a x i s is 
" x " , as s h o w n in F i g . 6 . A n d , t he phase sh i f t angle e is 
given b y the f o l l o w i n g . 

F i n d e f r o m the tab le of t r i gonomet r i c f u n c t i o n s and 
the va lue ob ta ined gives the angle o f phase sh i f t . 

4 . Using as Square Wave Oscil lator 
A G - 2 0 3 f e a t u r e s exce l l en t r is ing and fa l l ing charac te r 

ist ics ( 1 2 0 ns as s tandard c h a r a c t e r i s t i c ) . I t has no 
coup l ing capac i to rs in the ou tpu t stage, so t he sag (de
f l ec t i on of t o p sec t ion) is as l ow as 5 % at 5 0 H z . B y 
app ly ing such a good square w a v e to an amp l i f i e r inpu t , 
va r ious charac te r i s t i cs of amp l i f i e r c a n be observed on an 
osc i l l oscope . T o test an amp l i f i e r , p roceed as f o l l o w s : 

1 3 
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1 . C o n n e c t A G - 2 0 3 , an amp l i f i e r to be tested and an 
osc i l loscope as s h o w n in F i g . 7 . 

2 . Press W A V E F O R M (5 ) to the "_TL" pos i t i on to obtain 
square waves o f appropr ia te f r equency a n d amp l i t ude . 

3 . Dur ing the tes t , change the f r e q u e n c y as necessary . 
T h e re la t ionsh ip be tween w a v e f o r m s and amp l i f i e r 
cha rac te r i s t i cs is s h o w n in F i g . 8 . 

A G - 2 0 3 

O U T P U T 
Ampl i f ie r 
under t es t 

Osc i l l oscope 

F i g . 7 

Output 
Waveform 

Ampli f ier 
Characterist ic 

_n_n_ 
F l a t f r e q u e n c y charac te r 
is t ic over 10 t i m e s the input 
f r e q u e n c y . 

A / \ . 
F r e q u e n c y o f abou t 10 
t imes the i npu t f r e q u e n c y is 
cu t o f f . 

F r e q u e n c y o f a b o u t 1 /10 of 
the inpu t f r e q u e n c y is cu t 
of f . 

^ ^ ^ ^ ^ ^ ^ ^ 

Peak appears on f r e q u e n c y 
of abou t 10 t i m e s the inpu t 
f r e q u e n c y . 

F i g . 8 
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Maintenance 
1 . Removal of Case 

R e m o v e 2 sc rews each o n the le f t , r ight and t o p sides 
w i t h a Ph i l l i ps head sc rewdr i ve r . L i f t t he case at the 
unders ide un t i l the case is f u l l y removed (see F i g . 9 ) . 

2 . Mounting the Case 
Place the case so t ha t t he unders ide o f it is left open 

a l i t t le . T i g h t e n 6 sc rews u n i f o r m l y . D o no t use exces 
sive fo rce w h e n t igh ten ing , as it w i l l damage t he sc rews 
and the v i n y l leather o n the case. 
3 . Replacement of Fuse 

O p e n the fuse ho lder w i t h a Ph i l l i ps head sc rewdr i ve r . 
Rep lace the fuse w i t h one hav ing the same ra t ing . 

Case fixing sc rews 

( 6 in total) 

F i g . 9 



Adjustments 
A l l t he c i r cu i t s o f A G - 2 0 3 are f a c t o r y ad jus ted pr ior 

to sh ipmen t and no fu r the r ad jus tmen ts are requ i red , ex 
cept for the f r e q u e n c y dial w h i c h m a y need readjust 
men t f o r p roper t r a c k i n g . A l t hough th is d ia l is also pre-
ad jus ted a t t he f a c t o r y . I f read jus tmen t is requ i red , 
p roceed to the ad just ing w o r k using an accu ra te test 
equ ipmen t . No te t ha t t he power supp ly vo l tage mus t be 
ca l ib ra ted be fo re m a k i n g ad jus tmen t (see F i g . 1 0 ) . 
1 . C o n n e c t a f r e q u e n c y coun te r to O U T P U T te rm ina l 

( 4 ) . 
2 . R e m o v e the k n o b o f the f r e q u e n c y d i a l , t h e n loosen 

the set -screws on the d ia l . 
3 . Se t F R E Q . R A N G E sw i t ch (6 ) to X 1 0 0 and ad jus t 

the shaf t of the d ia l un t i l t he f r e q u e n c y coun te r in
d ica tes 1 k H z . 

4 . Se t the d ia l to " 1 0 " pos i t ion and t igh ten t he set-
s c r e w s , m a k i n g sure tha t the shaf t s tays as it is. C h e c k 
tha t the f r e q u e n c y c o u n t e r is ind icat ing 1 k H z , t hen 
secure the k n o b to the d i a l . 

5 . Se t the d ia l t o " 1 0 0 " pos i t ion and ad jus t T C 1 0 1 fo r a 
reading of 1 0 k H z on the f r e q u e n c y coun te r . 

6. Se t F R E Q . R A N G E sw i t ch (6 ) to X 1 and t he f re
q u e n c y d ia l (8 ) to " 1 0 " pos i t i on . A d j u s t V R 1 0 1 
unt i l t he f r e q u e n c y coun te r ind ica tes 1 0 H z . 

7. Se t F R E Q . R A N G E s w i t c h (6 ) to X 1 0 k and the f re
q u e n c y dial (8 ) to " 1 0 0 " pos i t i on . A d j u s t T C 1 0 2 fo r 
1 M H z on the f r e q u e n c y coun te r . 

F I G - 10 
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Caution 

1 . Do not app l y vol tage of more t h a n 1 0 V r m s to O U T 
P U T te rm ina l and S Y N C t e r m i n a l . I f a D C vol tage is 
to be used , It shou ld be app l ied th rough a capac i to r . 

2 . C o n n e c t i n g leads shou ld be as shor t as poss ib le . Use 
of a long sh ie ld cab le w i l l a f f ec t h igh f r e q u e n c y 
amp l i t ude cha rac te r i s t i cs because of i ts o w n l ine c a 
pac i t ance . A l s o , use of a long unsh ie lded lead w i l l 
i n t roduce noise and cause o ther t r oub les . 

3 . P o w e r supp l y vo l tage: 
A G - 2 0 3 is preset to opera te o n A C 2 4 0 V , howeve r , 
th is shou ld be c h e c k e d be fo re c o n n e c t i n g A C power 
c o r d , i f y o u r local A C vol tage is o ther t h a n 2 4 0 V , 
change the pos i t i on o f t he p o w e r vo l tage se lec tor ac 
cord ing to the ins t ruc t ions on the rear pane l . Note 
tha t opera t ing vol tage is w i t h i n ± 1 0 % of t he rated 
vol tage. 

4 . O u t p u t w a v e f o r m a f te r sw i t ch ing o n : 
Because o f the use of d i rect coup led c i r cu i t s t h rough 
ou t t he en t i re stage, a D C vol tage w i l l appear at O U T 
P U T te rm ina l f o r a w h i l e w h e n the p o w e r is o n . T h i s 
D C vol tage w i l l d isappear abou t 2 0 to 3 0 seconds 
later w h e n no rma l ou tpu t w a v e f o r m is o b t a i n e d . 

5 . O u t p u t vo l tage va r ia t i on due to a m b i e n t t e m p e r a t u r e : 
A t he rm is to r is used to c o n t r o l t he osc i l l a t ing vo l tage. 
C a r e shou ld be used w h e n opera t ing A G - 2 0 3 in at
mosphere o f excess ive t empe ra tu re va r i a t i on because 
the the rm is to r is n o r m a l l y a f fec ted by amb ien t 
t empe ra tu re va r i a t i on . 

6. Be sure t o press o n l y one F R E Q R A N G E s w i t c h . I f 
t w o sw i t ches are pressed at the same t i m e or a l l t he 
sw i t ches are in re leased pos i t ions , y o u r A G - 2 0 3 w i l l 
not w o r k p rope r l y . 

7. Impedance m a t c h i n g : 
A n y re lated e q u i p m e n t to be c o n n e c t e d to O U T P U T 
te rm ina l shou ld be c h e c k e d to see t h a t i ts i npu t im
pedance ma tches the ou tpu t impedance ( 6 0 0 a ) of 
A G - 2 0 3 . 

8 . E f f e c t o f ex te rna l no ise : 
E x c e s s i v e noise f r o m an ou ts ide source m a y a f fec t 
the ex te rna l s y n c h r o n i z i n g inpu t t e r m i n a l . I f such a 
noise is ev iden t , shor t th i s t e rm ina l ( o u t p u t vol tage 
amp l i t ude w i l l s o m e w h a t dev ia te in t h i s c a s e ) . 
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Parts L is t 

R e f . N o . Pa r t s N o . Desc r ip t i on j 

M I S C E L L A N E O U S 

__ A 0 1 - 0 8 0 9 - 2 2 C a s e 
A 1 0 - 1 4 0 9 - 2 3 C h a s s i s t 

— A 1 3 - 0 7 0 2 - 1 3 F r a m e t 

_ A 2 0 - 2 7 0 8 - 0 3 Pane l j 
A 2 1 - 0 8 1 1 - 1 3 O r n a m e n t pane! 

— A 2 3 - 1 6 0 6 - 1 3 R e a r Pane l 1 

- A 4 0 - 0 7 0 3 - 1 3 B o t t o m plate • 

B 0 7 - 0 1 8 9 - 0 4 P u s h e s c u t c h e o n ! 

_ B 0 7 - 0 1 9 0 - 0 4 P u s h e s c u t c h e o n 
B 2 0 - 0 9 0 4 - 1 4 • Gra t i cu le 

_ B 2 3 - 0 6 0 1 - 0 4 Po in ter 
B 3 0 - 0 9 0 2 - 1 5 L E D L a m p 
B 4 0 - 2 7 0 3 - 1 4 Ser ia l p late j 

— B 4 1 - 0 7 5 4 - 1 4 V o l t a g e ind icat ion label 

- B 5 0 - 2 8 1 8 - 1 0 Ins t ruc t ion m a n u a i j 

V C 1 a , b C 0 1 - 0 1 5 4 - 1 5 Va r iab le capac i t o r 

__ D 1 3 - 0 5 0 1 - 0 4 B e v e l gear (1 } j 
D 1 3 - 0 5 0 2 - 0 4 B e v e l gear (2 ) j 

— D 2 1 - 0 9 0 1 - 1 4 S h a f t 
D 2 3 - 0 0 6 1 - 0 4 B e a r i n g 

E 1 8 - 0 3 5 1 - 0 5 P o w e r c o n n e c t o r 
— E 0 8 - 1 0 8 1 - 0 5 V o l t a g e se lec to r ( jack) 

— E 0 9 - 0 6 8 1 - 0 5 V o l t a g e se lec to r (p lug) 

R e f . N o . Par t N o . Descr ip t ion 

E 1 8 - 0 1 0 6 - 0 5 7 e r m i n a l , t ype b a n a n a 
— E l 8 - 0 1 0 7 - 0 5 T e r m i n a l , t ype b a n a n a (b lack ) 
_ E 2 1 - 0 2 0 3 - 1 3 Pai r te rmina l 
— E 3 0 - 0 0 9 5 - 0 5 C o r d ( B l a c k ) 
_ E 3 0 - 0 C 9 6 - 0 5 C o r d ( R e d ) 

E 9 1 - 0 0 0 3 - 0 5 Mini-gator clip with black insulator 
| _ E 9 1 - 0 0 0 4 - 0 5 Min i -ga tor d i p w i t h red insu la tor ; 

_ E 9 1 - 0 0 1 8 - 0 5 B a n a n a t ip ( S l a c k ) ; 
I E 9 1 - 0 0 1 5 - 0 5 B a n a n a t ip ( R e d ) 

F 0 5 - 2 0 1 2 - 0 5 F u s e ( 0 2 A ) x 2 
_ F 0 5 - 1 2 1 8 - 0 5 F u s e ( 0 . 1 2 5 A ) x 3 

1 
F 1 0 - 1 5 1 1 - 0 4 Sh ie ld plate 

1 G 0 1 - 0 9 0 1 - 1 4 S o r i n g 

H O I - 2 8 1 2 - 1 4 P a c k i n g c a s e (individual packin 
H 1 0 - 2 8 0 2 - 0 2 Packing material, foamed styrene 
H 2 0 - 1 7 0 3 - 0 4 Pro tec t ion c o v e r 
H 2 5 - 0 0 2 9 - 0 4 Po l ye thy lene bag 

1 — J 0 3 - 0 0 0 3 - 0 4 R u b b e r leg '• 
— J 1 3 - 0 0 3 3 - 1 5 F u s e ho lder 

_ J 2 1 - 2 8 2 0 - 0 4 Va r iab le capac i t o r m o u n t i n g 
h a r d w a r e i 

J 2 1 - 2 8 7 7 - 0 4 S w i t c h m o u n t i n g h a r d w e a r ! 
J 4 2 - 0 0 3 8 - 0 4 b u s h i n g j 

_ K 0 1 - 0 0 5 8 - 2 5 Gr ip j 
— K 2 1 - 0 2 8 2 - 1 4 K n o b (push ) j 

_ K 2 1 - 0 2 8 9 - 1 4 K n o b j 
— K 2 1 - 0 2 9 2 - 1 4 K n o b (push ) (Orange) 

K 2 1 - 0 3 0 6 - 0 4 K n o b ! 
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R e f . N o . Pa r t s N o . Descr ip t ion 

K 2 1 - 0 8 0 3 - 1 4 Dial knob 
; _ K 2 1 - 0 8 0 7 - 0 4 K n o b (push ) ( B l u e ) 

L 0 1 - S 0 2 6 - 0 P P o w e r t r ans fo rmer 

1 
» 

5 4 0 - 7 3 0 6 0 5 F j s h , s w i t c h 

\gb-: - e o - o o Ma in uni t (P r in ted c i rcu i t board) 

PARI;, UST OF \&F-:<6>C0 
R e f . N o . P f t i o N o . 

> 1 _ _ 
Descr ip t ion 

C A P A C I T O R 

J C 1 0 1 C M 9 3 B D 2 A 1 2 0 J M i c a 1 2 p F 
i C I 0 2 C M 9 3 B D 2 A 0 8 0 D M i c a 8 p F 
; C I 0 0 C M 9 3 B D 2 A > 0 0 D M ica l O p F 

C 1 0 4 C M 9 3 B D 2 A 1 0 0 D M i c a I Q p F 
C I Ob C M 9 3 B D 2 A 5 1 0 J M i c a 5 1 p F • I* 

C 0 6 C E 0 4 W 1 H 4 7 1 M E lec t ro ly t i c 4 7 0 / i F 5 0 V I 

C I 0 7 , 108 C E 0 2 W 1 V 2 2 2 E lec t ro ly t i c 2 2 0 0 / i F 3 5 V 
0 • 0 9 1 0 C Q 9 3 M 1 H 1 0 4 K My la r 0 . 1 / / F 

• C I n 1 2 C E 0 4 W 1 V 1 0 1 M E lec t ro ly t i c 1 0 0 / i F 3 5 V 

: ciro C H 9 3 B D 2 A 0 4 0 D M i c a 4 p F 
: C I 1 - C C 4 5 S L 1 H 3 3 0 J C e r a m i c 3 3 p F 
; C 1 1 6 C C 4 5 S L 1 H 1 0 1 J C e r a m i c 1 0 0 p F 
1 C 11 ? C C 4 5 C H 1 H 4 7 0 J C e r a m i c 4 7 p F 
. 0 2 0 1 C K 4 5 B 1 H 1 5 2 K C e r a m i c 1 5 0 0 p F ± 1 0 % 

1 R E S I S T O R 

J R 1 0 1 J 0 2 R N 1 4 B K 2 E 3 6 0 1 F Meta l 3 . 6 k Q + 1 % 1 / 4 W 
R 1 0 3 . 1 0 4 R N 1 4 B K 2 E 3 6 0 2 F Meta l 3 6 k Q ± 1 % 1 / 4 W 
R 1 0 5 , 1 0 6 R N 1 4 B K 2 E 3 6 0 3 F Meta l 3 6 0 k Q ± 1 % 1 / 4 W 

R e t No . Descr ipt ion 

R 1 0 7 , 1 0 8 R 9 2 - Q 7 9 6 - G 5 Meta l 3 . 6 M H ± 1 % 1 / 2 W 
R i O S / H O R 9 2 - 0 7 9 7 - 0 5 Meta l 3 6 M H ± 1 % 1 / 2 W 
R i n / 1 1 2 3 D 1 4 8 B 2 E 2 2 2 J C a r b o n 2 . 2 k O ± 5 % 1/4W 
a t 1 3 R D 1 4 B B 2 E 121J C a r b o n 120a ±6% 1/4W 
R \ ' 4 B D 1 4 B B 2 E t a 3 J C a r b o n I S k f t ± 5 % 1 / 4 W 

fiD14BB2£102J Ca .bor r l O k a ± 0% 1 /4W 
r r ^ e S D 1 4 B B 2 E 5 0 U C a r b o n ± 5 % 1 / 4 W 

1 1 8 R P 1 ^ B B 2 E -"'CO.: C a r e Dr. 4 ? a ± 5 % 1 /4W 
R 1 * V> R D U B B 2 E r i O J C a r b o n 8 2 H ± 5 % 1 /4W 
R 1 2 C r - , D 1 4 S B 2 F 0 8 2 J C a r b c n S . S k f t ± 5 % i im 
R ' 2 1 , 1 2 2 R D 1 4 B B 2 E 4 7 0 J Cat bo n 4 7 C ± 5 % 1 /4W 
R 1 2 3 R D 1 4 B B 2 E 3 2 0 J C a r o o n 8 2 f t ± 5 % 1/4W 

-i 24 R D 1 4 B 5 2 E 1Q3J C a r b o r i O k O ± 5 % 1 /4W 
R 125.1 26 

R 1 2 7 , 1 4 6 R 0 1 4 6 B 2 E 1 0 3 J C a r b o n 1 0 k H ± 5 % 1/4W 
R 1 2 8 , 1 2 3 R D 1 4 B B 2 E 1 0 0 J C a r b o n ± 5 % 1/4W 
R 1 3 t R D 1 4 B B 2 E 1 0 3 J C a r b o n i O k n ± 5 % 1/4W 
R ; 3 2 R D 1 4 B B 2 E 4 7 3 J C a r b o n 4 7 left ± 5 % 1/4W 
R13-V R D1^BB2E 5 6 2 J C a r b o n B . S k H ± 5 % 1/4W 
R*,3r> R D 1 4 B B 2 b S 8 2 J C a r b o n 6 . 8 k O ± 5 % 1 /4W 
R 1 3 0 R D 1 4 B B 2 E 3 5 2 J C s r o b n 3 . 6 k f i ± 5 % 1 / 4 W 

R 1 3 7 R D 1 4 B B 2 E B S 2 J C a r b o n 5 „ 6 k O ± 5 % 1 /4W 
R 1 3 S R D 1 4 B B 2 E 1 2 2 J C a r b o n i . 2 k n ± 5 % 1 /4W 

R 1 3 0 Fi D 1 4 B B 2 E 3 0 2 J C a r b o n 3 . 0 k l i ± 5 % 1 / 4 W 
R 1 4 0 R D 1 4 B B 2 E 1 0 3 J C a r b o n i O k n ± 5 % 1/4W 
R 1 4 1 R D 1 4 B B 2 E 2 2 2 J C a r b o n 2 . 2 k O ± 5 % 1 /4W 

R 1 4 2 R D 1 4 B Y 2 H 2 2 0 3 C a r b o n 2 2 f t ± 5 % 1 / 2 W 
R I 4 3 R D 1 4 B B 2 E 1 2 2 J C a r b o n 1 . 2 k f t ± 5 % 1 /4W 

R 1 4 4 R D 1 4 B Y 2 H 2 2 0 C a r b o n 2211 ± 5 % 1 / 2 W 
R 1 4 5 R D 1 4 B B 2 E 1 2 2 J C a r t o n 1 . 2 k O ± 5 % 1/4W 

R 1 4 6 R D 1 4 B B 2 E 1 0 3 J C a r b o n 1 0 k « ± 5 % 1/4W 

3 1 0 1 - 1 0 3 R 9 2 - 0 1 5 0 - 0 5 J a m p e r w i r e 
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Ref. No. Parts No. Description 

S E M I C O N D U C T O R 

0 1 0 1 , 1 0 2 2 S K 3 8 1 D Field Effect Transistor 
Q 1 0 3 , 1 0 4 2 S A 8 3 8 ( C ) Transistor 
Q 1 0 5 2 S C 1 8 4 5 Transistor 
Q 1 0 6 2 S A 9 9 2 Transistor 
Q 1 0 7 2 S C 4 9 5 (Y) Transistor 
Q 1 0 8 2 S A 5 0 5 (Y) Transistor 

Q 1 0 9 2 S C 2 2 7 4 (D E) Transistor 
( 2 1 1 0 , 1 1 1 2 S C 1 8 4 5 Transistor 
Q 1 1 2 2 S D 8 8 2 Transistor 
Q 1 1 3 2 S B 7 7 2 Transistor 

D 1 0 1 — 1 0 4 1 S 1 5 8 8 Diode 
0 1 0 5 , 1 0 6 . M T Z 2 4 J C Diode 
D 1 0 7 W 0 2 Diode Bridge 

T H 1 0 1 S T T - 3 0 0 H Thermistor 

M I S C E L L A N E O U S 

V R 1 0 1 R 1 2 - 8 0 0 1 - 0 5 Semi-f ixed resistor 2 . 2 M Q B 
V R 1 0 2 R 1 2 - 0 0 5 6 - 0 5 Semi-f ixed resistor 1 0 0 Q B 
T C 1 0 1 , 1 0 2 C 0 5 - 0 4 1 5 - 0 5 Tr immer 1 5 p F 

C 1 0 1 a ~ e S 4 2 - 5 5 0 1 - 0 5 P u s h swi tch 
S 1 0 2 a , b S 4 2 - 2 5 0 1 - 0 5 P u s h swi tch 
S 2 0 1 a , b S 0 1 - 2 5 0 2 - 0 5 Rotary Swi tch 

Re f . No . Par ts No. Desc r i p t i on 

R 2 0 1 R N 1 4 B K 2 H 5 9 0 0 F Meta l 5 9 0 1 2 
R 2 0 2 , 2 0 3 R N 1 4 B K 2 H 3 1 6 0 F Meta l 3 1 6 1 2 
R 2 0 4 R N 1 4 B K 2 H 4 2 2 0 F Meta l 4 2 2 1 2 
R 2 0 5 , 2 0 6 R N 1 4 B K 2 H 4 8 7 0 F Meta l 4 8 7 1 2 
R 2 0 7 R N 1 4 B K 2 H 1 2 - 1 0 F Meta l 12112 
R 2 0 8 , 2 0 9 R N 1 4 B K 2 H 5 6 2 0 F Meta l 5 6 2 1 2 
R 2 1 0 R N 1 4 B K 2 H 3 8 R 3 F Meta l 3 8 . 3 1 2 
R 2 1 1 , 2 1 2 R N 1 4 B K 2 H 5 9 0 0 F Meta l 5 9 0 O 
R 2 1 3 R N 1 4 B K 2 H 1 2 R 1 F Meta l 12 .112 
R 2 1 4 . 2 1 5 R N 1 4 B K 2 H 5 9 0 0 F Meta l 5 9 0 1 2 
R 2 1 6 R N 1 4 B K 2 H 3 R 8 3 F Meta l 3 .8312 

M I S C E L L A N E O U S 

- P r i n t e d c i r cu i t b o a r d 
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C i r c u i t s a n d spec i f i ca t i ons are sub jec t to change f o r i m p r o v e m e n t . 

Q101,102.'2SK381{D) , 0103,104'. 2SA838CC), Qi65,iio,i?i::2SC 1845 ,Q106 :2SA992 
G107!2SC495(YJ,Qios;2SA505(Y) (0I09:2SC2274(D,E),0i 12: 2 S D 8 8 2 . Q113 .2SB772 
D101 - 1 0 4 MS 1588, Di05,i06 '.MTZ24JC ,Di07 :W-02 , TH lO i : S T T - 3 0 0 H 

AG - 2 0 3 

Schematic Diagram 
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