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1. FEATURES 

1 . F r e q u e n c i e s gene ra ted by the A G - 2 5 2 range o v e r 

a b r o a d b a n d w i d t h o f 10Hz t o 1 M H z , w i t h a low 

d i s t o r t i o n o f 0.004% ( T y p i c a l ) ( 1 k H z , x 1 0 0 r a n g e ) . 

2 . O u t p u t v o l t a g e is 5 V r m s o r m o r e a t 60012 l o a d . 

D e s i r e d v o l t a g e s c a n be t a k e n ou t c o n t i n u o u s l y 

w i t h a n a t t e n u a t o r ( 1 0 d B s t e p s , 6 r a n g e s ) a n d a 

c o n t r o l l e r . 

3 . O u t p u t impedance is low ( 6 0 0 O ) . T h e a t t e n u a t o r 

is g u a r a n t e e d f o r a h igh a c c u r a c y o f + 1.0dB a t 

60012 l o a d . 

4. A se lec to r s w i t c h a l l o w s a n e a s y se lec t i on be tween 

s ine a n d s q u a r e w a v e f o r m s . 

5. A n a c c u r a t e f r e q u e n c y s i g n a l is o b t a i n e d by s y n ­

c h r o n i z i n g w i t h a n e x t e r n a l s i g n a l u s i n g a n e x t e r ­

n a l s y n c i npu t t e r m i n a l . 

2. SPECIFICATIONS 
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[ S i n e w a v e c h a r a c t e r i s t i c s ] 

O s c i l l a t i o n f r e q u e n c y : ; x 1 range : 1 0 H z ~ 1 0 0 H z 

x 10 range : 1 0 0 H z ~ l k H z 

x l O O range : 1 k H z ~ 1 0 k H z 

x I k renge : 1 0 k H z — 1 0 0 k H z 

x 1 0 k range : 1 0 0 k H z ~ 1 M H z 

F r e q u e n c y a c c u r a c y : ± ( 3 % + l H z ) 

O u t p u t impedance : A p p r o x . 60012 

O u t p u t a t t e n u a t o r : OdB, - 1 0 d B , - 2 0 d B , - 3 0 d B , 

- 4 0 d B , - 5 0 d B (6 leve ls se lec tab le ; 

( A c c u r a c y a t 6 0 0 O l o a d : ± 1 d B ) 

O u t p u t v o l t a g e : ^ 5 V r m s 
( a t 600X1 load ) 

F r e q u e n c y responce : 3 0 H z ~ 5 0 k H z , ± 0 . 2 d B 

1 0 H z ~ 1 M H z , ± 0 . 5 d B 

D i s t o r t i o n : 1 k H z 0.004% ( T y p ) 

( x l O O r a n g e ) 

2 0 0 H z - 2 0 k H z 0.008% 

2 0 H z ~ 100kHz 0.04% 

( 1 0 0 k H z : 1 k r a n g e ) 

1 0 H z ~ 1 M H z 1.5% 
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O u t p u t v o l t a g e : ^ 10Vp-p 

( a t 6 0 0 O l oad ) 

R i s e / f a l l t i m e : ^ 200ns ( a t m a x i m u m o u t p u t ) 

D u t y r a t i o : 4 8 : 52 

( a t 1 k H z , m a x i m u m o u t p u t ) 

S y n c range : ^ ± 1 % / V r m s 

M a x i m u m inpu t v o l t a g e : 

15V ( D C + A C p e a k ) 

I npu t impedance A p p r o x . 1 0 0 k O 

W i t h i n s p e c i f i c a t i o n t e m p e r a t u r e / h u m i d i t y r a n g e : 

1 0 ~ 3 5 ° C , 85% R H 

O p e r a t i o n t e m p e r a t u r e / h u m i d i t y range : 

0 ~ 4 0 ° C , 85% R H 

P o w e r v o l t a g e / f r e q u e n c y : 

1 0 0 / l 2 0 / 2 2 0 / 2 4 0 V a c ± 1 0 % 

( M a x . 2 5 0 V a c ) , 50/60Hz 

P o w e r c o n s u m p t i o n : a p p r o x . 5 W 

C a s i n g : 2 1 2 ( W ) x 1 3 3 ( H ) x 2 7 2 ( D ) m m 

M a x . : 2 1 2 ( W ) x 1 5 6 ( H ) x 3 1 2 ( D ) m m 

[ W e i g h t ] A p p r o x . 3 . 8 k g 

[ A c c e s s o r i e s ] O u t p u t s i g n a l c a b l e ( C A - 4 8 ) : 1 

P o w e r cab le : 1 

I n s t r u c t i o n m a n u a l : 1 

R e p l a c e m e n t f u s e : 2 

[ S q u a r e wave c h a r a c t e r i s t i c s ] 

[ E x t e r n a l sync c h a r a c t e r i s t i c s ] 

[ E n v i r o n m e n t a l ] 

[ P o w e r s o u r c e ] 

[ D i m e n s i o n s ] 



3. PANEL EXPLANATION 

F i g . 1 F r o n t P a n e l F i g . 2 R e a r P a n e l 



F r o n t panel 

® Index m a r k 

I n d i c a t e s d i a l d i v i s i o n s . 

© S c a l e p l a t e 

C a l i b r a t e d w i t h 1 0 — 1 0 0 d i v i s i o n s . 

@ F r e q u e n c y d i a l 

A d j u s t s o s c i l l a t i o n , f r e q u e n c y . 

F r e q u e n c y can be read d i r e c t l y by m u l t i p l y i n g the 

i n d i c a t i o n on the s c a l e p l a t e by the m a g n i f i c a t i o n 

o f the F R E Q . R A N G E s w i t c h . 

© P O W E R 

T h e power s w i t c h . W h e n depressed , the power is 

app l i ed t o t he A G - 2 5 2 . P r e s s i n g the s w i t c h a g a i n 

m a k e s i t r e leased a n d t u r n s the powe r o f f . 

© P i l o t l a m p 

I n d i c a t e s t h a t t he powe r is a p p l i e d . 

© F R E Q . R A N G E ( H z ) 

T h e s e s w i t c h e s p r o v i d e f i v e s e l e c t i o n s o f o s c i l l a t i o n 

f r e q u e n c y range : 

x 1 : 1 0 H z ~ 1 0 0 H z 

x l O : 1 0 0 H z ~ l k H z 

x l O O : 1 k H z ~ l 0 k H z 

x 1k : 1 0 k H z - 1 0 0 k H z 

x l O k : 1 0 0 k H z - 1 M H z 

® W A V E F O R M 

S e l e c t s a w a v e f o r m o f o u t p u t s i g n a l . W h e n 

dep ressed , i t s e l e c t s s i ne w a v e ( — ) . 

W h e n re l eased , i t s e l e c t s s q u a r e w a v e ( I j ) . 

© O U T P U T 

D e l i v e r s o u t p u t s i g n a l in s i ne o r s q u a r e w a v e f o r m 

w h i c h e v e r is se l ec ted . T h e one labe led £ is the 

G N D ( c a s e G N D ) t e r m i n a l . 

© A T T E N U A T O R ( d B ) 

A t t e n u a t e s the o u t p u t t o one o f s i x l eve ls : 

0 t o - 5 0 d B in s t e p s o f 1 0 d B . 

© A M P L I T U D E 

A c o n t r o l l e r c o n t i n u o u s l y c h a n g i n g the a m p l i t u d e 

o f o u t p u t v o l t a g e . 
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R e a r pane l 

© S Y N C 

A n inpu t t e r m i n a l f o r a n e x t e r n a l s y n c s i g n a l . 

W h e n s y n c h r o n i z i n g t he A G - 2 5 2 w i t h a n e x t e r n a l 

s i g n a l , a p p l y the s y n c s i g n a l t o t h i s t e r m i n a l . 

T h e t e r m i n a l labe led 1 is the G N D t e r m i n a l . 

© F u s e h o l d e r / L i n e v o l t a g e se lec to r 

T h e f u s e in the f u s e ho lder i s r a t e d a t 0 . 3A f o r 

100 /120V t y p e , o r 0 . 2 A f o r 2 2 0 / 2 4 0 V t y p e . 

T o change the p o w e r v o l t a g e , unp lug t h e powe r 

co rd f r o m the p o w e r s o c k e t , t hen s w i t c h t o the 

requ i red v o l t a g e . (See " M A I N T E N A N C E " f o r 

d e t a i l s . ) 

4. PRECAUTIONS FOR USE 

1 . E n s u r e t h a t 1 0 V r m s o r h igher v o l t a g e i s no t 

app l i ed t o the O U T P U T o r S Y N C t e r m i n a l s . 

W h e n D C v o l t a g e is a p p l i e d , m a k e a connec t i on 

v i a a c a p a c i t o r . 

2 . Use s h o r t connec t i ng l eads . L o n g s h i e l d w i r e s 

w o u l d cause a m p l i t u d e c h a r a c t e r i s t i c s t o be 

changed by the c a p a c i t y be tween s h i e l d w i r e s . 

O r d i n a r y l e a d s , i f l ong , a l s o tend t o p i c k up 

induced no i se . L o n g leads o f a n y t y p e cause 

v a r i o u s t r o u b l e s . 

3 . C o n n e c t the p o w e r co rd a f t e r check ing t h a t the 

power v o l t a g e t o use is c o r r e c t . T h e power 

v o l t a g e s h o u l d be w i t h i n ± 10% o f the r a t e d 

v o l t a g e . 

4 . O s c i l l a t i o n leve l m a y change soon a f t e r t u r n i n g 

the F R E Q . D I A L o r p r e s s i n g a F R E Q . R A N G E 

s w i t c h . I t i s no t a n a c c i d e n t . 

5. Be s u r e t o p r e s s one F R E Q . R A N G E s w i t c h a t 

a t i m e . No te t h a t the f u n c t i o n w i l l no t o p e r a t e 

c o r r e c t l y i f m o r e t h a n one b u t t o n is p ressed a t 

a t i m e o r a l l t he b u t t o n s a r e r e l e a s e d . 
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5. OPERATING PROCEDURES 

W h e n connec t i ng a n i n s t r u m e n t t o the O U T P U T 

t e r m i n a l , f i r s t m a t c h i t w i t h the o u t p u t imped ­

ance ( 6 0 0 O ) o f the A G - 2 5 2 . -

W h e n the S Y N C t e r m i n a l i s unused , a l w a y s 

a t t a c h a s h o r t b a r t o the t e r m i n a l . 

O t h e r w i s e , e x t e r n a l no ise m a y be d r a w n f r o m 

the S Y N C t e r m i n a l a n d s u p e r i m p o s e d on the 

o u t p u t . 

T h e O N / O F F s w i t c h o f u n i t is des igned t o a c t 

on t he s e c o n d a r y s ide o f the p o w e r t r a n s f o r m e r . 

T h e p r i m a r y s i de o f the t r a n s f o r m e r r e m a i n s 

energ ized even i f the O N / O F F s w i t c h is se t t o 

O F F . T h e r e f o r e , i f t he u n i t i s t o be unused f o r 

a long t i m e , the power c o r d s h o u l d be unp lugged 

f r o m the recep tac le o u t l e t . 

1 . S t a r t i n g 

C o n n e c t the a c c e s s o r y powe r cab le t o the A C 

s o c k e t a f t e r check ing t h a t y o u r powe r v o l t a g e is 

w i t h i n ± 1 0 % o f 1 0 0 V a c . T h e n p r e s s the P O W E R 

s w i t c h ® t o a p p l y the p o w e r . Once the power 

is a p p l i e d , t he p i l o t l a m p is on a n d the A G - 2 5 2 

is in a c t i v e s t a t e . A g e the i n s t r u m e n t f o r 20 t o 

30 m i n u t e s u n t i l the o p e r a t i o n becomes s t a b l e . 

2 . Se lec t i ng a n o u t p u t w a v e f o r m 

I f o u t p u t o f s i ne w a v e is r e q u i r e d , p r e s s a n d lock 

t he W A V E F O R M s w i t c h © . I f o u t p u t o f s q u a r e 

w a v e i s r e q u i r e d , p ress a g a i n a n d re lease the 

s w i t c h . 

3. S e t t i n g a f r e q u e n c y 

Se lec t a requ i red f r e q u e n c y range w i t h the F R E Q . 

R A N G E s w i t c h e s © . T h e n t u r n the F R E Q . D I A L 

(3) t o a d j u s t t he des i red f r e q u e n c y to the index 

m a r k CD. 

. E x a m p l e : S e t t i n g f r e q u e n c y t o 1 .5kHz 

1) Se lec t t he F R E Q . R A N G E s w i t c h e s © labe led 

X 1 0 0 . 



2) T u r n the F R E Q . D I A L © t o a l i g n " 1 5 " on 

the s c a l e p l a t e t o the index m a r k ® . 

N o w 1 .5kHz h a s been se lec ted . 

15 x 100 = 1500Hz = 1 .5kHz 

4 . A d j u s t i n g t he o u t p u t v o l t a g e 

T h e v o l t a g e o u t p u t t o the O U T P U T t e r m i n a l @ , 

w h e t h e r s i ne o r s q u a r e w a v e , c a n be c o n t i n u o u s l y 

v a r i e d w i t h the A M P L I T U D E © a n d s tepped d o w n 

w i t h the A T T E N U A T O R ® . 

E x a m p l e : A d j u s t i n g o u t p u t v o l t a g e t o l O m V r m s 

1) C o n n e c t a v o l t m e t e r c a p a b l e o f m e a s u r i n g 

1 V r m s o f A C v o l t a g e to the O U T P U T 

t e r m i n a l ® . 

2) Se t the A T T E N U A T O R © OdB a n d a d j u s t 

t h e A M P L I T U D E © so t h a t the v o l t m e t e r 

m a y i n d i c a t e 1 V r m s . N o w a I V r m s v o l t a g e 

is o u t p u t t o the O U T P U T ® . 

3) S e t the A T T E N U A T O R © t o - 4 0 d B . T h e 

v o l t m e t e r i n d i c a t e s n e a r l y 0 V , bu t in f a c t 

the v o l t a g e o f 1 0 m V r m s is c o r r e c t l y o u t p u t 

t o the O U T P U T ® . 

5. H o w to use the s y n c i npu t t e r m i n a l 

O s c i l l a t i o n f r e q u e n c y gene ra ted in t he A G - 2 5 2 c a n 

be s y n c h r o n i z e d w i t h a n e x t e r n a l s i g n a l by a p p l y i n g 

a n e x t e r n a l s i ne w a v e t o t he S Y N C t e r m i n a l © 

on the r e a r p a n e l . T h e s y n c range is m o r e t h a n 

1% per 1 V r m s i n p u t , w i t h the c h a r a c t e r i s t i c s a s 

s h o w n b e l o w : 

External sync input voltage [Vrms] 

No te t h a t h ighe r v o l t a g e s o f s y n c s i g n a l ( ^ 2 V r m s ) 

r e s u l t s in l a r g e r a m p l i t u d e , w h i c h m a y cause 

c l i p p i n g o f w a v e f o r m o r l a r g e r d i s t o r t i o n . 
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6. APPLICATIONS 

A l s o remember t h a t t he i n s t r u m e n t m a y be d a m ­

aged i f v o l t a g e o f m o r e t h a n 1 0 V r m s is a p p l i e d . 

I f a D C c o m p o n e n t i s m i x e d in the s i ne w a v e 

i npu t f r o m o u t s i d e , r e m o v e i t w i t h a c a p a c i t o r . 

6 - 1 Us ing a s Sine W a v e O s c i l l a t o r 

A G - 2 5 2 c a n be used a s a s i ne w a v e o s c i l l a t o r a s 

o u t l i n e d be low . 

1. S i nce the u n i t f e a t u r e s l o w d i s t o r t i o n f a c t o r , i t 

c a n be used f o r m e a s u r e m e n t o f d i s t o r t i o n c h a r ­

a c t e r i s t i c o f a m p l i f i e r . 

2 . S i n c e t he u n i t f e a t u r e s w i d e b a n d w i d t h , i t c a n 

be used f o r m e a s u r e m e n t o f f r e q u e n c y c h a r a c t e r ­

i s t i c o f a m p l i f i e r . 

3 . T h e b u i l t - i n h igh a c c u r a c y a t t e n u a t o r p e r m i t s 

m e a s u r e m e n t o f a m p l i f i e r g a i n . 

4 . C a n be used a s a s i g n a l " s o u r c e o f impedance 

b r idge . 

6 - 1 - 1 Measurement of A m p l i f i e r G a i n 

A n e x a m p l e o f m e a s u r e m e n t o f a m p l i f i e r g a i n is 

desc r ibed b e l o w . 

F i r s t connec t A G - 2 5 2 , a m p l i f i e r t o be t es ted a n d 

A C v o l t - m e t e r a s s h o w n in F i g . 4 . 

1) A d j u s t A T T E N U A T O R ® a n d A M P L I T U D E © 

so t h a t A C v o l t - m e t e r i n d i c a t e s the r a t e d o u t p u t 



A G - 2 5 2 

AC voltmeter 

F i g . 4 
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(supposed t o be 1 V in t h i s e x a m p l e ) o f the 

a m p l i f i e r . T o f a c i l i t a t e the m e a s u r e m e n t , i t i s 

a d v i s a b l e t o s e t A T T E N U A T O R ® a s low a s 

p o s s i b l e . A s s u m e t h a t A T T E N U A T O R ® i s se t 

- 5 0 d B f o r the r a t e d o u t p u t . 

2 ) D i s c o n n e c t the a m p l i f i e r a n d connec t the A C 

v o l t - m e t e r t o A G - 2 5 2 t o m e a s u r e the o u t p u t 

v o l t a g e . No te t h a t the use o f A T T E N U A T O R 

® e l i m i n a t e s the need f o r connec t i ng a h igh 

s e n s i t i v i t y v o l t - m a t e r . I f A T T E N U A T O R ® is 

s e t t o GdB a n d the v o l t m e t e r i n d i c a t e s 2 V , i t 

m e a n s t h a t the i npu t v o l t a g e o f the a m p l i f i e r 

is 50dB be low 2 V . T h e r e f o r e , the g a i n o b t a i n e d 

is a s f o l l o w s : 

I V 
50dB + 20 Iog10 d B 

= 50dB - 6 d B 

= 4 4 d B 

Amp l i f i e r 
under test 



6 - 1 - 2 Measurement of Phase C h a r a c t e r i s t i c 

C o n n e c t A G - 2 5 2 a n d a n osc i l l o scope t o the a m p l i ­

f i e r t o be t es ted a s s h o w n in F i g . 5 . I f t he re is 

no phase s h i f t a b o u t the o u t p u t s i g n a l o f the 

a m p l i f i e r , the o s c i l l o s c o p e w i l l d i s p l a y a s t r a i g h t 

l ine a s s h o w n in F i g . 5 A . I f the s t r a i g h t l ine on 

the osc i l l o scope is c u r v e d a t i t s t o p a n d b o t t o m 

s e c t i o n s a s s h o w n in F i g . 5 B . i t i n d i c a t e s t h a t 

the o u t p u t s i g n a l o f a m p l i f i e r is s u f f e r i n g f r o m 

a n a m p l i t u d e d i s t o r t i o n . In t h i s c a s e , reduce the 

o u t p u t level o f A G - 2 5 2 a l i t t l e t o v a r y the f r e ­

quency . T h i s c a u s e s the s t r a i g h t l ine on the o s c i l ­

loscope to e x p a n d g r a d u a l l y t o t u r n i n to a n e l l i p se . 

B y u t i l i z i n g t he c o n f i g u r a t i o n o f t h i s e l l i p s e , the 

phase s h i f t c a n be c a l c u l a t e d a s f o l l o w s : 

F i r s t , m e a s u r e the m a x i m u m h o r i z o n t a l d e f l e c t i o n 

a n d suppose t h a t t h i s d e f l e c t i o n is " X " a n d t h a t 

the sec t i on a t w h i c h the e l l i pse c r o s s e s the h o r i z o n ­

t a l a x i s i s " x " , a s s h o w n in F i g . 6 . A n d , the 

phase s h i f t a n g l e 6 i s g i ven by the f o l l o w i n g . 

S i n e = 
A 

F i n d 6 f r o m the t a b l e o f t r i g o n o m e t r i c f u n c t i o n s 

a n d the v a l u e o b t a i n e d g i v e s the a n g l e o f phase 

s h i f t . 

Amplitude distortion 
on both sides 

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 

F i g . 6 C h e c k o f P h a s e S h i f t A n g l e 

Amplifier 
under 
test 

Oscilloscope 

No amplitude 
distortion 

0° 45° 90° 135° 180° 
315° 270° 225° 



6 - 1 - 3 U s i n g a s S q u a r e Warn O s c i l l a t o r 

A G - 2 5 2 f e a t u r e s e x c e l l e n t r i s i n g a n d f a l l i n g c h a r ­

a c t e r i s t i c s (120 ns a s s t a n d a r d c h a r a c t e r i s t i c ) . 

I t h a s no coup l i ng c a p a c i t o r s in t he o u t p u t s t a g e , 

so the s a g ( d e f l e c t i o n o f t o p s e c t i o n ) i s a s l ow 

a s 5% a t 50Hz. B y a p p l y i n g such a good s q u a r e 

w a v e t o a n a m p l i f i e r i npu t , v a r i o u s c h a r a c t e r i s t i c s 

o f a m p l i f i e r c a n be obse rved on a n o s c i l l o s c o p e . 

T o t e s t a n a m p l i f i e r , proceed a s f o l l o w s : 

1) C o n n e c t A G - 2 5 2 a n a m p l i f i e r t o be t es ted a n d 

a n osc i l l o scope a s s h o w n in F i g . 7 .. 

2) P r e s s W A V E F O R M ® t o the " " p o s i t i o n 

t o o b t a i n s q u a r e w a v e s o f a p p r o p r i a t e f r e q u e n c y 

and: a m p l i t u d e . 

3 ) D u r i n g the t e s t , change the f r e q u e n c y a s neces 

s a r y . T h e r e l a t i o n s h i p between w a v e f o r m s a n d 

a m p l i f i e r c h a r a c t e r i s t i c s is s h o w n in F i g . 8 . 

A G - 2 5 2 

O u t p u t 
W a v e f o r m 

Oscilloscope 

Amplifier 
under test 

. F i g . 7 

A m p l i f i e r 
. C h a r a c t e r i s t i c 

F l a t f requency c h a r a c t e r i s t i c 
over 10 t i m e s the input 
f requency. 

Frequency of about 10 t i m e s 
the input f requency is cut 
o f f . 

F requency of about 1/10 of 
the input frequency is cut 
o f f . 

Peak appears on frequency 
of about 10 t i m e s the input 
f requency. 

F i g . 8 
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7. MAINTENANCE 

C a u t i o n : R e a d t h i s page c a r e f u l l y t o keep y o u r s a f e t y . 

F o r E l e c t r i c S h o c k P r o t e c t i o n : Be s u r e t o d i sconnec t 

the power cab le f r o m the socke t be fo re c o n d u c t i n g the 

f o l l o w i n g o p e r a t i o n . 

R E P L A C I N G T H E F U S E 

In case the f u s e h a s b l o w n , loca te the c a u s e . I f the 

f u s e i t se l f is the c a u s e , rep lace i t a s f o l l o w s : 

1 . P u l l the p lug o f the power co rd f r o m the powe r 

o u t l e t . 

2. R e m o v e the f u s e ho lder in the r e a r pane l us i ng 

a s t a n d a r d s c r e w d r i v e r (see F i g . 6 ) . 

3 . T a k e o u t the b l o w n f u s e , a n d in i t s p l ace , i n se r t 

a new f u s e . 

4 . Se t the label o f y o u r l ine v o l t a g e to the m a r k • , 

then p lug the f u s e ho lder c o n t a i n i g the new f u s e 

i n to the r e a r p a n e l . 

C H A N G I N G T H E S U P P L Y V O L T A G E 

R e m o v e the f u s e ho lder in the r e a r pane l us i ng a 

s t a n d a r d s c r e w d r i v e r . T h e n se t the labe l o f y o u r l ine 

v o l t a g e to the m a r k • a n d p lug the f u s e ho lder 

b a c k i n t o p lace . W h e n c h a n g i n g the s u p p l y s e t t i n g 

f r o m 1 0 0 / 1 2 0 V t o 2 2 0 / 2 4 0 V , change the 0 .3A f u s e f o r 

a 0 . 2A one. (see F i g . 6 ) . 

Fuse holder 

F i g . 9 
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