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SAFETY 
S y m b o l in T h i s Manual 

/ f \ T h i s s y m b o l ind ica tes w h e r e appl icable cau t ionary or other imformat ion is to be f ound . 

Power S o u r c e 
T h i s e q u i p m e n t o p e r a t e s f r o m a p o w e r s o u r c e t h a t d o e s not app ly more t h a n 2 5 0 V r m s 
b e t w e e n the s u p p l y c o n d u c t o r s or b e t w e e n e i ther s u p p l y c o n d u c t o r and g round . A pro
t e c t i v e g round c o n n e c t i o n by w a y of t he g round ing c o n d u c t o r in t he p o w e r co rd is e s s e n 
tial for safe operation. 

Grounding the Product 
T h i s e q u i p m e n t is g rounded th rough the g round ing c o n d u c t o r of the p o w e r c o r d . T o a v ^ M 
e lec t r i ca l s h o c k , p lug the p o w e r co rd into a proper ly w i r e d r e c e p t a c l e be fo re c o n n e c . 
to t he e q u i p m e n t input or ou tpu t t e r m i n a l s . 

U s e the Proper Power Cord 

U s e on ly t he p o w e r co rd and c o n n e c t o r s p e c i f i e d for y o u r p roduc t . 

U s e the Proper F u s e 

T o avo id f i re h a z a r d , u s e a f u s e of t he c o r r e c t t y p e . 

Do not Operate in Explos ive A t m o s p h e r e s 

T o avo id e x p l o s i o n , do not ope ra te th i s p roduc t in an e x p l o s i v e a t m o s p h e r e . 

Do not R e m o v e C o v e r or Panel 

T o a v o i d pe rsona l in jury , do not r e m o v e the c o v e r or p a n e l . R e f e r s e r v i c i n g to qua l i f ied 

p e r s o n n e l . 
Vol tage Convers ion 
If t he p o w e r s o u r c e is not app l ied to y o u r p roduc t , c o n t a c t y o u r dea le r . T o avo id e lec t r i ca l 
s h o c k , do not pe r fo rm the v o l t a g e c o n v e r s i o n . 
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SAFETY AND EQUIPMENT PROTECTION PRECAUTIONS 

T a k e no te of t he f o l l ow ing w h e n us ing t h i s m a n u a l . 
T h i s m a n u a l c o v e r s 3 o s c i l l o s c o p e m o d e l s — C S - 4 0 3 5 , C S - 4 0 2 6 and C S - 4 0 2 5 . 
H o w e v e r , m o s t e x p l a n a t i o n is m a d e us ing C S - 4 0 2 5 a s an e x a m p l e . 
A l t h o u g h m o s t of t h e c o n t e n t is c o m m o n to all 3 m o d e l s , t a k e no te t ha t a n y por
t ion w h i c h is not is e x p r e s s e d w i t h i n b r a c k e t s ( [ ] ) . 

1 . C h e c k y o u r l ine v o l t a g e be fo re u s e . T h e o s c i l l o s c o p e v o l t a g e rat ing a p p e a r s on the 
b a c k of t he s e t . If y o u r l ine v o l t a g e is d i f fe ren t f r om the o s c i l l o s c o p e ' s ra t i ng , t he re 
is a dange r of m a l f u n c t i o n i n g . Y o u shou ld p lug in t he co rd on ly a f te r m a k i n g s u r e t ha t 
t h e t w o v o l t a g e ra t ings a re t he s a m e . 
T h e o s c i l l o s c o p e c o m e s w i t h e i ther a d i rec t p o w e r co rd or a p o w e r co rd r e c e p t a c l 
If t he d i rec t p o w e r co rd p lug d o e s not m a t c h y o u r bu i ld ing 's w a l l ou t le t , or if t he l ine 
v o l t a g e s are not the s a m e , c o n s u l t w i t h the s to re w h e r e y o u bought you r o s c i l l o s c o p e 
or a n e a r b y dea le r w h o h a n d l e s t he K E N W O O D s o s c i l l o s c o p e . 

2 . T h e o s c i l l o s c o p e is equ ipped w i t h in te rna l c o m p o n e n t s t ha t a re h igh ly c h a r g e d e l e c 
t r i ca l l y . For y o u r o w n p ro tec t i on , do not for a n y r e a s o n r e m o v e t he s e t ' s c a s i n g . 

3 . D o not u s e t h e o s c i l l o s c o p e in t h e f o l l ow ing l o c a t i o n s . 
• In d i rec t sun l i gh t . 
• In e x t r e m e l y hot and /o r hum id a r e a s . 
• In a r e a s a f f e c t e d by h igh l eve l s of m e c h a n i c a l v i b ra t i on . 
• A r o u n d a r e a s w i t h s t r ong l ines of m a g n e t i c f o r c e or impu l se v o l t a g e . 

4 . M a k e s u r e t ha t t he v o l t a g e app l ied to e a c h input t e rm ina l d o e s not e x c e e d t h e m a x i 
m u m a m o u n t s s p e c i f i e d . 

A C H 1 , C H 2 input t e r m i n a l s : 5 0 0 V P . P or 2 5 0 V ( D C + A C p e a k ) 
E X T . T R I G , Z . A X I S input t e r m i n a l s : 1 0 0 V P . P or 5 0 V ( D C + A C p e a k ) . 

M o r e o v e r , do not under a n y c i r c u m s t a n c e s app ly vo l t age to the ou tpu t t e rm ina l s f r om 
e x t e r n a l p o w e r s o u r c e s . 

5 . In order to p r e v e n t t he C R T ' s f l u o r e s c e n t s c r e e n f r om s c o r c h i n g , do not ad j us t t h " 
b r i g h t n e s s h igher t h a n n e c e s s a r y and do not l e a v e t he spo t t i ng f u n c t i o n on for lor. 
per iods of t i m e . 

6 . T h e s e t h a s been equ ipped w i t h aux i l i a ry s u p p o r t s , s o tha t y o u c a n pos i t ion it in e i ther 
hor izon ta l or d iagona l pos i t i ons . H o w e v e r , do not p lace a n y o b j e c t s on top of t he s e t 
or pos i t ion it in a r e a s w h e r e t he ven t i l a t i on ho les in t he c a s i n g are b l o c k e d in a n y w a y . 
S u c h b lockage wi l l c a u s e the tempera tu re of the internal c o m p o n e n t s to i nc rease , resul t 
ing in poss ib le d a m a g e to t he uni t . 

7 . Do not u s e x 1 0 M A G dur ing X - Y ope ra t i on . W a v e pa t te rn no ise t e n d s to o c c u r w h e n 
x 1 0 M A G is u s e d . 

8 . T h e probe h a s been m a n u f a c t u r e d w i t h t he s a m e leve l of de l i ca te p rec i s ion a s t he 
o s c i l l o s c o p e i tse l f . B e v e r y c a r e f u l w h e n hand l ing it. 
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Plug configuration 
Power cord 

and plug type 
Factory installed 
instrument fuse 

' Line cord plug fuse 

North Amer ican 
120 vo l t /60 Hz 
Rated 1 5 amp 
(12 amp max; NEC) 

0 .8 A , 2 5 0 V 
Fast blow 
A G C / 3 A G 

None 

Universal Europe 
2 2 0 vo l t /50 Hz 
Rated 16 amp 

0 .5 A , 2 5 0 V 
T . lag 
5 x 20 mm 

None 

U.K. 
2 4 0 vo l t /50 Hz 
Rated 13 amp 

0 .5 A , 2 5 0 V 
Fast blow 
6 x 3 0 mm 

0 . 5 A 
Type C 

Austral ian 
2 4 0 vo l t /50 Hz 
Rated 10 amp 

0 .5 A , 2 5 0 V 
Fast blow 
6 x 3 0 mm 

None 

North Amer ican 
2 4 0 vo l t /60 Hz 
Rated 1 5 amp 
(12 amp max; NEC) 

0 .5 A , 2 5 0 V 
Fast blow 
A G C / 3 A G 

None 

Switzer land 
2 4 0 vo l t /50 Hz 
Rated 10 amp 

0 .5 A , 2 5 0 V 
Fast blow 
A G C / 3 A G 
6 x 3 0 mm 

None 

Power Input Voltage Configuration 
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FEATURES 
High Sensit iv i ty 
S e n s i t i v i t y a s high a s 1 m V / d i v . 
Wide B a n d s 
T h e f r e q u e n c y band is D C to 5 M H z ( - 3 dB ) at 1 , 2 m V / d i v and D C to 2 0 M H z [ D C to 
4 0 M H z for C S - 4 0 3 5 ] ( - 3 dB ) f r om 5 m V / d i v . 
Cont inuous S w i t c h i n g Attenuator 
A ro tary s w i t c h enab les ve r t i ca l a x i s sens i t i v i t y to be ad jus ted con t i nuous l y f r om 1 m V / d i v 
to 5 V / d i v . 
High S p e e d S w e e p 
High s p e e d s w e e p i n g is poss ib le at a t ime b a s e of 5 0 ns /d i v (dur ing x 1 0 M A G ) [ 2 0 ns /d i v 
for C S - 4 0 3 5 a n d C S - 4 0 2 6 ] . 
High A c c u r a c y 
A c c u r a c y w i t h i n 3 % for both ve r t i ca l a x i s s e n s i t i v i t y a n d s w e e p t i m e . 
Large Aperture 
T h e 1 5 0 m m rec tangu la r C R T mon i to r f e a t u r e s an in terna l g ra t i cu le e a s y v i s u a l recogn i 
t ion of w a v e f o r m s . T h e w a v e f o r m s d i s p l a y e d in high b r i g h t n e s s c a n be mon i to red w i t h 
no pa ra l l ax . 
A c c e l e r a t i o n v o l t a g e : 1 2 k V for C S - 4 0 3 5 and C S - 4 0 2 6 

2 k V for C S - 4 0 2 5 
T r a c e Rotation 
T h e hor izon ta l t r a c e ang le is e a s i l y c o r r e c t e d . 
Automat ic Free Run 
T h e t r a c e c a n be c h e c k e d e v e n w h e n the re a re no t r igger s i g n a l s to be input . 
Televis ion Trigger 
W i t h a s p e c i a l l y d e s i g n e d c i r cu i t , a d j u s t m e n t - f r e e , s t ab le s y n c h r o n i z a t i o n for bo th f r a m e s 
a n d l ines c a n be rea l i zed o v e r t he w h o l e range f r o m large to s m a l l a m p l i t u d e s . 
O n e T o u c h X - Y 
S w i t c h i n g to X - Y opera t ion a t t he t o u c h of a lever s w i t c h . 
Automat ic Trigger Signal Select ion 
Tr igge r s i g n a l s c a n be s e l e c t e d a u t o m a t i c a l l y a c c o r d i n g to t he V E R T M O D E con t ro l s e t 
t ing by s i m p l y s w i t c h i n g the S O U R C E con t ro l to V E R T . 
C H 1 O U T P U T 
A c h a n n e l 1 ou tpu t t e rm ina l h a s been added for C H 1 input s igna l mon i to r ing . 
High Stabil i ty, High Reliability 
Hybr id in tegra ted c i r cu i t s h a v e been e m p l o y e d in all the c o m p o n e n t s , rea l iz ing h igh s t a n 
d a r d s in t e r m s of bo th s tab i l i t y a n d re l iabi l i ty . 
Prevention of T r a c e Line J u m p W h e n Select ing Input Signal Coupl ing 
Bet te r operabi l i ty h a s been a c h i e v e d w i t h an ant i - t r a c e line j u m p c i rcu i t t ha t p r e v e n t s s u d 
d e n c h a n g e s in t he t r a c e pos i t ion w h e n input s igna l coup l ing is s w i t c h e d f r om G N D to 
A C pos i t i on . 
S c a l e Illumination 
T h e s c a l e i l luminat ion f u n c t i o n m a k e s it poss ib le to t a k e p h o t o g r a p h s of w a v e f o r m d a t a 
d i s p l a y e d on the C R T in a d a r k e n d r o o m . [ C S - 4 0 2 5 d o e s not h a v e th i s f u n c t i o n ] 
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PANEL EXPLANATION 

Figure 1 . Front Panel 

FRONT PANEL 
© Cathode Ray Tube ( C R T ) 

T h e e f f e c t i v e d i sp lay s c r e e n s u r f a c e runs ove r an a r e a of e ight 1 c m d i v i s i ons a long 
the ve r t i ca l a x i s and ten 1 c m d iv i s ions a long the hor izontal a x i s . W i t h an inner gra t icu le 
e t c h e d r ight on to the t ube f a c e , t he c h a n c e of m e a s u r e m e n t e r ro rs due to pa ra l l ax 
occu r r i ng b e t w e e n the t r a c e and the g ra t i cu le h a v e been s ign i f i can t l y r e d u c e d . T h e r e 
is a l so a % d i sp lay for m e a s u r i n g r i se t ime on the lef t e d g e of t he g ra t i cu le . 

© P O W E R S w i t c h ( _ « _ O N / A O F F ) 
A push-bu t ton t y p e s w i t c h tha t t u rns the p o w e r s o u r c e on and off. P ress i ng the s w i t c h 
t u r n s t he p o w e r o n . P r e s s i n g it aga in t u r n s t he p o w e r of f . 

© Pilot Lamp 
L igh t u p s w h e n the p o w e r is t u rned o n . 

0 C A L Terminal 

A vo l tage te rmina l for ca l ib ra t ion . T o be used for ad jus t ing the probe. C a p a b l e of 1 vo l t 
peak to p e a k , pos i t i ve po lar i ty , s q u a r e w a v e s i g n a l s w i t h t w i c e t he f r e q u e n c y of a 
c o m m e r c i a l - u s e p o w e r s o u r c e [ app rox . 1 k H z for C S - 4 0 3 5 and C S - 4 0 2 6 ] is e n a b l e d . 

© I N T E N S I T Y / P U L L S C A L E I L L U M Control 
I N T E N S I T Y : For ad jus t i ng t h e b r i g h t n e s s of t he t r a c e l ine. 
P U L L S C A L E I L L U M : T h e b r i gh tness of t he s c a l e on the C R T c a n be ad jus ted by pul l 

ing t h i s knob and tu rn ing it. 
[ C S - 4 0 2 5 d o e s not h a v e th i s f u n c t i o n ] 

© F O C U S Control 
For ad jus t i ng t he f o c u s and a t ta in ing the c l e a r e s t d i s p l a y s poss ib le . 
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© A S T I G Control 
For ad jus t i ng t h e a s t i g m a t i s m of t he t r a c e and the spo t . U s e a s c r e w d r i v e r to ad jus t 
t h i s con t ro l in c o n j u n c t i o n w i t h t he F O C U S con t ro l for a t ta in ing t he c l e a r e s t d i s p l a y s 
poss ib l e . ( O n c e t he c o r r e c t a d j u s t m e n t is m a d e , no fu r the r r e - a d j u s t m e n t is n e c e s 
s a r y dur ing no rma l u s e . ) 

® T R A C E R O T A Control 
For ad jus t i ng the s lope of the hor izon ta l t r a c e l ine. T h e s lope of the l ine w i l l c h a n g e 
due to s u c h i n f l u e n c e s a s t he e a r t h ' s m a g n e t i c f o r c e . U s e a s c r e w d r i v e r to keep t he 
trace l ine parallel w i t h t he hor izon ta l a x i s g ra t i cu le . 

® _I_GIMD Terminal 
T h i s is t he g round te rm ina l to be u s e d w h e n se t t i ng up a c o m m o n g round w i t h o ther 
e q u i p m e n t . 

© $ P O S I T I O N Control 
For ad jus t i ng t he v e r t i c a l pos i t ion of t he C H 1 w a v e f o r m d i s p l a y e d on the C R T s c r e e n . 
Dur ing X - Y opera t ion it is u s e d to ad jus t t he pos i t ion of Y - a x i s . 

© V O L T S / D I V Control 
For se t t i ng t he v e r t i c a l a x i s s e n s i t i v i t y w i t h the C H 1 v e r t i c a l a x i s a t t enua to r . It c a n 
be s e t in s t e p s of 1 , 2 a n d 5 . S e t t i n g t he V A R I A B L E Con t ro l all t he w a y to the r ight 
a t C A L e n a b l e s ca l i b ra ted ve r t i ca l s e n s i t i v i t y . Dur ing X - Y ope ra t i on , it b e c o m e s t he 
a t t enua to r con t ro l for t he Y - a x i s . 

@ V A R I A B L E Control 
For f ine ad jus tmen t of C H 1 ve r t i ca l a x i s sens i t i v i t y . A l l o w s con t i nuous var iab le ad jus t 
men t w i th in the V O L T S / D I V range. W h e n se t to the right at C A L , the a t tenua to r c a n 
be cal ibrated. During X - Y operat ion, it b e c o m e s the fine ad jus tment control for the Y a x i s . 

@ AC-GIMD-DC S w i t c h 
For s e l e c t i n g the C H 1 v e r t i c a l a x i s input s igna l coup l ing m o d e . 
A C : T h e input s igna l w i l l be c a p a c i t i v e l y c o u p l e d , a n d all D C c o m p o n e n t s w i l l be 

e l im ina ted . T h e l o w range - 3 d B a t t enua t i on point w i l l be 1 0 Hz or l e s s w h e n 
us ing e i ther a 1:1 probe or a c o a x i a l c a b l e , and 1 Hz or l e s s w h e n us ing a cor 
r e c t e d 1 0 : 1 probe. 

G N D : V e r t i c a l ampl i f ie r input is g r o u n d e d , and the g round potent ia l c a n be c h e c k e d . 
A t an input r e s i s t a n c e of 1 M 0 re la t i ve to t he g r o u n d , t he input s igna l is not 
g r o u n d e d . In th i s m o d e , t he an t i - t r ace line j u m p c i rcu i t p r e v e n t s the t r a c e pos ' 
t ion f r om c h a n g i n g s u d d e n l y w h e n s w i t c h i n g f r om G N D to A C . 

D C : P r o v i d e s d i rec t coup l ing of t he input s i g n a l , and m e a s u r e m e n t c a n be ca r r i ed 
ou t w i t h t h e d i rec t c u r r e n t c o m p o n e n t i n tac t . 

Dur ing X - Y ope ra t i on , t h i s con t ro l b e c o m e s the Y - a x i s input s w i t c h . 
® INPUT J a c k 

T h e C H 1 v e r t i c a l a x i s input j a c k . 
Dur ing X - Y ope ra t i on , it b e c o m e s t h e Y - a x i s input j a c k . 

© B A L Control 
For ad jus t i ng C H 1 D C b a l a n c e . Upon de l i ve ry of t he o s c i l l o s c o p e , a d j u s t m e n t s h a v e 
a l r eady been m a d e . H o w e v e r , d i s c r e p a n c i e s c a n o c c u r due to v a r i o u s room t e m p e r a 
t u r e s . U s i n g a s c r e w d r i v e r ad jus t t h i s cont ro l s o t ha t t he t r a c e l ine d o e s not m o v e 
up and d o w n w h e n ro ta t ing t he V O L T S / D I V con t ro l . 
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® $ P O S I T I O N Control 
For ad jus t i ng t h e v e r t i c a l pos i t ion of t he C H 2 w a v e f o r m w h e n d i s p l a y e d on t h e C R T 
s c r e e n . 

Note: 
W h e n this control is rotated during X - Y operat ion, the t race may move a little in the 
horizontal direction. Th is is a normal occur rence and no c a u s e for any adjustment . 

@ V O L T S / D I V Control 
T h e ve r t i ca l a t tenua to r for C H 2 . It is ope ra ted in t he s a m e w a y a s the C H 1 V O L T S / D I V 
con t ro l . 
Dur ing X - Y ope ra t i on , it b e c o m e s the X - a x i s a t t enua to r . 

^) V A R I A B L E Control 
For f ine a d j u s t m e n t of C H 2 v e r t i c a l a x i s s e n s i t i v i t y . It is ope ra ted in t he s a m e w a y 
a s t he C H 1 V A R I A B L E con t ro l . 
Dur ing X - Y ope ra t i on , it is u s e d for f i ne a d j u s t m e n t of X - a x i s s e n s i t i v i t y . 

© A C - G N D - D C S w i t c h 
For s e l e c t i n g t he C H 2 v e r t i c a l a x i s input s igna l coup l ing m o d e . It is ope ra ted in t h e 
s a m e w a y a s t h e C H 1 A C - G N D - D C S w i t c h . 
Dur ing X - Y ope ra t i on , it b e c o m e s the X - a x i s input s w i t c h . 

@) INPUT J a c k 
T h e C H 2 v e r t i c a l a x i s input j a c k . 
Dur ing X - Y opera t ion it b e c o m e s the X - a x i s input j a c k . 

® B A L Control 
For ad jus t ing C H 2 D C b a l a n c e . It is ope ra ted in t he s a m e w a y a s t he C H 1 B A L con t ro l . 

(22) V E R T M O D E Selector S w i t c h 
For s e l e c t i n g t he v e r t i c a l a x i s opera t ion m o d e . 
C H 1 : For d i sp lay ing the C H 1 input s igna l on t he C R T s c r e e n . 
A L T : S w i t c h e s b e t w e e n C H 1 a n d C H 2 input s i g n a l s for e a c h s w e e p a n d d i s p l a y s 

t h e m on the C R T s c r e e n . 
C H O P : For d i sp lay ing C H 1 and C H 2 input s i g n a l s one a f te r t he o the r on the C R T 

s c r e e n , i r r ega rd less of s w e e p and at an o c c u r r e n c e ra te of abou t 2 5 0 k H z . 
A D O : For d i sp lay ing c o m b i n e d w a v e f o r m s of C H 1 and C H 2 input s i gna l s on the C R T 

s c r e e n . H o w e v e r , w h e n C H 2 is s e t a t I N V , t he d i f f e r e n c e b e t w e e n C H 1 a n d 
C H 2 w i l l be d i s p l a y e d . 

C H 2 : For d i sp lay ing C H 2 input s i g n a l s on the C R T s c r e e n . 
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Alternate (ALT) and C h o p (CHOP) Modes: 
W h e n us ing t h e s e m o d e s dur ing dua l t r a c e ope ra t i on , t he d i sp lay w i l l be d iv ided 

up a c c o r d i n g to t i m e . 
In the c h o p m o d e , e a c h c h a n n e l w i l l be subd iv ided acco rd ing to t ime w i t h i n e a c h 
s w e e p . No rma l l y , t h i s k ind of m e a s u r e m e n t is ca r r i ed out w i t h s i g n a l s of e i ther 
s l o w e r s w e e p r a t e s f r om 1 m s / d i v or l o w repet i t ion ra tes w h e r e f l i cke r is qu i te 
no t i ceab le . 
In the a l te rna te m o d e , e a c h c h a n n e l w i l l be d i s p l a y e d o n e a f te r the o the r a s s o o n 
a s one s w e e p h a s been m a d e . T h e r e f o r e , e a c h c h a n n e l d i sp lay a p p e a r s m u c h 
c l ea re r . No rma l l y , a f a s t e r s w e e p is e m p l o y e d . 

(§) INV S w i t c h 
W h e n the bu t ton is p u s h e d all the w a y in , t he polar i ty of t h e C H 2 input s igna l 

d i s p l a y w i l l be i n v e r t e d . 
(24) M O D E Selector S w i t c h 

For s e l e c t i n g t r igger opera t ion m o d e s . 
A U T O : S w e e p is p e r f o r m e d by a t r igger s i g n a l . 

H o w e v e r , in t he a b s e n c e of a t r igger s i g n a l , f ree run w i l l c o m m e n c e 
and a t r a c e w i l l appea r . 

N O R M : S w e e p is pe r fo rmed by a t r igger s i gna l . In the a b s e n c e of a su i tab le t r ig
ger s i g n a l , a t r a c e w i l l not appea r . 

X - Y : I gno res t h e V E R T M O D E se t t i ng a n d c o m m e n c e s opera t ion a s a n X - Y 
o s c i l l o s c o p e w i t h C H 1 a s t he Y - a x i s a n d C H 2 a s t he X - a x i s . 

© C O U P L I N G Selector S w i t c h 
For s e l e c t i n g t r igger c o u p l i n g . 
A C : T h e t r igger s igna l is capac i t i ve l y coup led to the tr igger c i rcu i t . T h e d i rect 

cu r ren t c o m p o n e n t is e l im ina ted . U s e A C coupl ing for normal w a v e f o r m 
m e a s u r e m e n t s . 

T V - F : C o m p o s i t e v i deo s igna l v e r t i c a l s y n c p u l s e s a re s e l e c t e d out a n d c o u 
pled to t he t r igger c i r cu i t . 

T V - L : C o m p o s i t e v ideo s igna l hor izonta l s y n c pu l ses are s e l e c t e d out and c o u 
pled to t he t r igger c i r cu i t . 

(§) S O U R C E Se lec tor S w i t c h 
For s e l e c t i n g t he t r igger s igna l s o u r c e . 
V E R T : T h e t r igger s igna l s o u r c e w i l l be s e l e c t e d by t he V E R T M O D E s e t t i n g . 

W h e n the V E R T M O D E S e l e c t o r S w i t c h is s e t a t C H 1 , A L T , C H O P , or 
A D D , t he C H 1 input s igna l w i l l b e c o m e the t r igger s igna l s o u r c e . W h e n 
s e t a t C H 2 , t he C H 2 input s igna l w i l l b e c o m e the t r igger s igna l s o u r c e . 

C H 1 : T h e C H 1 input s i gna l w i l l b e c o m e the t r igger s i gna l s o u r c e . 
C H 2 : T h e C H 2 input s igna l w i l l b e c o m e the t r igger s igna l s o u r c e . 
LINE: T h e c o m m e r c i a l - u s e p o w e r s o u r c e v o l t a g e w a v e f o r m w i l l b e c o m e the 

t r igger s igna l s o u r c e . 
E X T : T h e s igna l be ing input into the E X T . T R I G j a c k w i l l b e c o m e the t r igger 

s igna l s o u r c e . 
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(g) S L O P E S w i t c h ( J L + /_•_ ) 
For s e l e c t i n g the s lope polar i ty of the t r iggered s w e e p s i gna l . W h e n the push -bu t t on 
is out ( J l _ + ) , t r igger ing wi l l be pe r fo rmed w i t h the t r igger s o u r c e s igna l r i s ing . W h e n 
the push-but ton is p ressed in ( _ • _ - ) , tr iggering wi l l be per formed w i t h the tr igger sou rce 
s igna l fa l l ing . 

(§) T R I G G E R L E V E L Control 
For ad jus t i ng t he t r igger t h resho ld l eve l . T h i s w i l l de te rm ine at w h a t point on the s i g 
nal w a v e f o r m s lope s w e e p wi l l c o m m e n c e . 

(§) E X T . T R I G Input J a c k 
T h e input t e rm ina l for ex te rna l l y g e n e r a t e d t r igger s i g n a l s . W h e n the S O U R C E s w i t c h 
is s e t a t E X T , s i gna l s input th rough th is te rmina l wi l l b e c o m e the tr igger s igna l s o u r c e . 

P O S I T I O N Control 
For ad jus t i ng t h e hor izon ta l pos i t ion of w a v e f o r m s d i s p l a y e d on the C R T s c r e e n . 

@ S W E E P T I M E / D I V Control 
For set t ing the s w e e p t ime. Se t t ing c a n be carr ied out over 19 s t e p s b e t w e e n 0 . 5 ^s /d i v 
and 0 . 5 s /d i v in 1 -2 -5 s t e p s e q u e n c e . [ C S - 4 0 3 5 and C S - 4 0 2 6 : 2 0 s t e p s , 0 . 2 j ts /d iv 
to 0 . 5 s / d i v ] 
W h e n the V A R I A B L E con t ro l is s e t all the w a y to t he r ight a t C A L , s w e e p ra te v a l u e s 
w i l l b e c o m e ca l i b ra ted . 

(32) V A R I A B L E Control 
C o n t i n u o u s s w e e p t ime a d j u s t m e n t c a n be ca r r i ed out w i t h i n t he S W E E P T I M E / D I V 
range by t h i s f ine con t ro l . T h e s w e e p t ime b e c o m e s c o m p e n s a t e d by tu rn ing the C A L 
all the w a y c l o c k w i s e . 

(§) x 1 0 M A G S w i t c h 
P r e s s th i s s w i t c h to m a g n i f y the d i sp lay 1 0 x left and r ight f r om the c e n t e r of C R T 
s c r e e n . 
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C S - 4 0 2 5 

C S - 4 0 3 5 
C S - 4 0 2 6 

Figure 2 . T h e Rear Panel 

REAR PANEL 
(34) Z . A X I S INPUT J a c k 

Input j a c k for i n tens i t y modu la t i on o f C R T e lec t r on b e a m . P o s i t i v e v o l t a g e d e c r e a c e s 
i n tens i t y . T T L leve l i n tens i t y modu la t i on poss ib l e . 

(§) CH1 O U T P U T J a c k 
C H 1 v e r t i c a l ou tpu t t e r m i na l . Ou tpu t o c c u r s at A C coup l i ng . For c o n n e c t i n g a c o u n 
ter w h e n m e a s u r i n g f r e q u e n c i e s . W h e n us ing a coun te r to m e a s u r e f r e q u e n c i e s , t h e n 
is t he poss ib i l i t y t ha t a c c u r a t e m e a s u r e m e n t s w i l l not be d i s p l a y e d due to no i se inter
f e r e n c e . W h e n th i s o c c u r s , e i ther s e t t he C H 1 V O L T S / D I V to ano the r r a n g e , or s e t 
t he V A R I A B L E con t ro l to a pos i t ion o ther t h a n C A L . 

(36) F u s e Holder, Line voltage selector (Power cord receptacle type only) 
U s e 0 . 8 A f u s e s in 1 0 0 and 1 2 0 V a r e a s . 
U s e 0 . 5 A f u s e s in 2 2 0 and 2 4 0 V a r e a s . 
C h a n g i n g t h e v o l t a g e ra t ing s h o u l d be done s t r i c t l y a c c o r d i n g to t h e d i r ec t i ons in t h e 
sec t i on ent i t led " F U S E R E P L A C E M E N T A N D C H A N G I N G V O L T A G E R E Q U I R E M E N T S " 
a n d a f te r d i s c o n n e c t i n g t he p o w e r co rd f r o m t h e p o w e r s o u r c e in let . 

@ Power Cord Receptac le (Receptac le type only) 
A c o m m e r c i a l - u s e p o w e r s o u r c e input c o n n e c t o r . 

(38) Power S o u r c e Vol tage Rating (Direct power cord type only) 
T h e f a c t o r y de l i ve red v o l t a g e ra t ing . M a r k e d in t h e S E T tab le . 
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CHECKING AND ADJUSTMENTS PRIOR TO MEASUREMENT 
In order to ope ra te t h e o s c i l l o s c o p e a t i ts o p t i m u m p e r f o r m a n c e l e v e l , c a r r y ou t t h e fo l 
l o w i n g c h e c k s and a d j u s t m e n t s be fore do ing y o u r m e a s u r e m e n t s . T h e i n s t r u c t i o n s w h i c h 
f o l l o w c o n c e r n i n g b a s i c opera t ion t e c h n i q u e s a n d app l i ca t i ons a s s u m e t h a t t h e c h e c k s 
a n d a d j u s t m e n t s d e s c r i b e d here h a v e been c o m p l e t e d . 

1. A d j u s t t he con t ro l pane l to t he f o l l ow ing s e t t i n g s . 
M O D E . . A U T O 
C O U P L I N G A C 
S O U R C E V E R T 
V E R T M O D E C H 1 
( INV- .OFF) 
S L O P E + 
T R I G G E R L E V E L 1 2 O ' C L O C K 
C H 1 ( Y ) ; C H 2 ( X ) 

$ P O S I T I O N 1 2 O ' C L O C K 
V A R I A B L E C A L 
V O L T S / D I V 5 V / D I V 
A C - G N D - D C G N D 

H O R I Z O N T A L 
P O S I T I O N 1 2 O ' C L O C K 

V A R I A B L E . . C A L 
S W E E P T I M E / D I V 2 m s / D I V 
x 1 0 M A G O F F 

N e x t , a f te r c h e c k i n g the p o w e r s o u r c e vo l t age ra t i ngs , s w i t c h t he P O W E R con t ro l on . 
T h e pi lot l amp w i l l l ight up , a n d a t r a c e l ine w i l l appea r in 1 0 t o 1 5 s e c o n d s . C h e c k 
to s e e tha t ro ta t ing the I N T E N S I T Y cont ro l to the right i n c r e a s e s t r a c e b r i g h t n e s s , and 
ro ta t ing it to t he left d e c r e a s e s b r i g h t n e s s . 
T h e n ro ta te t he I N T E N S I T Y con t ro l al l w a y to lef t a n d e x t i n g u i s h t he t r a c e l ine to be
gin p rehea t i ng . Fo r t he m o s t a c c u r a t e m e a s u r e m e n t r e s u l t s , it is n e c e s s a r y to p rehea t 
t he o s c i l l o s c o p e for abou t 3 0 m i n u t e s . H o w e v e r , if y o u in tend on ly to d i sp lay w a v e 
f o r m s , p rehea t i ng is not n e c e s s a r y . 

^ . A f t e r p r e h e a t i n g , a d j u s t t h e I N T E N S I T Y con t ro l s o t h a t t h e t r a c e l ine is e a s y to s e e , 
and ad jus t t he F O C U S a n d A S T I G con t ro l s to a t ta in t he c l e a r e s t d i sp lay image p o s s i 
ble. T h e n use the T R A C E R O T A contro l to bring the t race line paral lel w i t h the hor izontal 
g radua t i on l i nes . 

3 . A s s o o n a s the t r a c e l ine is ab le to m o v e up and d o w n by ro ta t ing t he V O L T S / D I V 
con t ro l , ad jus t t he B A L con t ro l . T h e n s w i t c h the V E R T M O D E con t ro l to C H 2 and a d 
j u s t t he B A L con t ro l for C h a n n e l 2 . 

C A U T I O N : 
Do not attempt to adjust the B A L control during preheat ing. 

13 



Plug the p robes into t he I N P U T j a c k s of e a c h c h a n n e l . S e t t he A C - G N D - D C con t ro l 
at D C a n d the V E R T M O D E cont ro l at C H 1 . P lug the C H 1 probe to t he C A L te rm ina l 
a n d s e t t he V O L T S / D I V con t ro l a t 2 0 m V / D I V . A d j u s t t he * P O S I T I O N cont ro l s o t h a t 
all 0 f t he w a v e f o r m c a n be s e e n . W i t h t he w a v e f o r m in th i s pos i t i on , c a r r y out probe 
c o m p e n s a t i o n a d j u s t m e n t us ing F igure 3 and the probe Ins t ruc t i on M a n u a l . 

Adjust the probe's compensation 
trimmer so that the corner portion of 
the square waveform is correct (i.e. 
at minimum degrees of overshoot, 
rounding off and tilt). 

Figure 3 . Probe Compensat ion Adjustment 

S e t t he V E R T M O D E con t ro l to C H 2 a n d c a r r y ou t c o m p e n s a t i o n a d j u s t m e n t of t he 
C h a n n e l 2 p robe . A f t e r c o m p e n s a t i n g t he c h a n n e l p r o b e s , u s e the C H 1 probe e x c l u 
s i v e l y in C h a n n e l 1 , a n d t h e C H 2 p robe e x c l u s i v e l y in C h a n n e l 2 . T h i s is n e c e s s a r y 
b e c a u s e t he re is a s l igh t c a p a c i t a n c e va r i a t i on b e t w e e n t h e t w o c h a n n e l s , a n d c o n 
f u s i n g p robes w i l l c a u s e c h a n g e s in c o m p e n s a t i o n a d j u s t m e n t s . 
R e t u r n t h e V E R T M O D E cont ro l to C H 1 , e a c h c h a n n e l ' s A C - G N D - D C con t ro l to t h 
A C s e t t i n g , e a c h c h a n n e l ' s V O L T S / D I V con t ro l to 5 V / D I V , a n d the $ P O S I T I O N a n a 

P O S I T I O N c o n t r o l s to 1 2 o ' c l o c k . 
T h i s is w h a t w e refer to a s t h e " i n i t i a l s e t t i n g " cond i t i on . 
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OPERATING P R O C E D U R E S 
SINGLE TRACE OPERATION 
Alternating Current Display 
W i t h the o s c i l l o s c o p e in t he init ial se t t i ng cond i t ion ( re fer to S e c t i o n 5 of C H E C K I N G A N D 
A D J U S T M E N T S P R I O R T O M E A S U R E M E N T ) , d i sp lay on t h e C R T s c r e e n the s igna l ap 
pl ied to the C H 1 I N P U T t e r m i n a l . A d j u s t the s igna l amp l i t ude to an e a s y to m e a s u r e s i ze 
by c h a n g i n g t h e V O L T S / D I V con t ro l s e t t i n g . T h e C H 1 V A R I A B L E con t ro l m a y be ro ta ted 
to c h a n g e t h e amp l i t ude in c o n t i n u o u s f a s h i o n . H o w e v e r , if t h i s is not n e c e s s a r y l e a v e 
the se t t i ng at C A L . 
N e x t , ad jus t the hor izontal S W E E P / T I M E contro l to a t ta in an e a s y to m e a s u r e d isp lay . M a k e 
s u r e to l e a v e the V A R I A B L E con t ro l se t t i ng at C A L . 
W h e n e v e r t h e w a v e f o r m b e g i n s to des tab i l i ze , it i s n e c e s s a r y to u s e t h e t r igger ing o p e r a -

>n. Ro ta t i ng t he T R I G G E R L E V E L left or r ight w i l l s tab i l i ze t h e w a v e f o r m . Depend ing on 
•.ne t y p e of s i g n a l , s w i t c h i n g t h e S L O P E con t ro l w i l l a l so g i ve y o u c l ea re r d i s p l a y s . T h e s e 
k inds of opera t ions us ing the T R I G G E R L E V E L and S L O P E con t ro ls are re fer red to a s Setting 
the Trigger Point. T h e o s c i l l o s c o p e beg ins s w e e p i n g f r om p re -se t t r igger po in ts . 

- Direction (Rotate Left) 

Figure 4 . Relat ionships be tween Trigger Level and Slope 

W h e n input t ing l o w f r e q u e n c y s i g n a l s or s l o w o c c u r r e n c e ra te s i g n a l s , s w i t c h t he M O D E 
con t ro l to the N O R M s e t t i n g . E v e n t h o u g h the w a v e f o r m d i sp lay m a y d i s a p p e a r f r om t h e 

TT s c r e e n w h e n s igna l a m p l i t u d e s are re la t i ve ly s m a l l or t he t r igger point se t t i ng is inap
propr ia te , the N O R M se t t i ng w i l l a l l o w more s tab le t r igger ing t h a n c a n be a t t a i ned in t he 
A U T O s e t t i n g . 
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Composi te V ideo Signal Display 
W h e n input t ing c o m p o s i t e v ideo s i g n a l s , s e t the C O U P L I N G cont ro l to e i ther T V - F or T V - L . 
A l s o s w i t c h t he S L O P E con t ro l in a c c o r d a n c e w i t h s igna l po lar i ty . 

Figure 5 . T h e Relationship b e t w e e n C O U P L I N G and S L O P E 

DUAL TRACE OPERATIONS 
S w i t c h i n g Vert ical Operation Modes 
W h e n t h e V E R T M O D E con t ro l is s e t a t C H 2 , the C R T s c r e e n w i l l d i sp lay t he s igna l ap 
pl ied to t he c h a n n e l 2 I N P U T t e r m i n a l . T h e amp l i t ude c a n be a l te red us ing the c h a n n e l 
2 V O L T S / D I V con t ro l . T h e p r o c e d u r e s for s w i t c h i n g the s w e e p t ime and se t t i ng t h e t r ig
ger po int a re t he s a m e a s for c h a n n e l 1 . 

W h e n t h e V E R T M O D E con t ro l is s e t at A L T , the C H 1 and C H 2 s i g n a l s a re d i s p l a y e d one 

a f te r t he o ther for e a c h s w e e p . 

W h e n the V E R T M O D E con t ro l is s e t at C H O P , the C H 1 a n d C H 2 s i g n a l s are sub -d i v i ded 

a c c o r d i n g to t ime and d i s p l a y e d on the s c r e e n . 
W h e n t h e V E R T M O D E con t ro l is s e t a t A D D , C H 1 a n d C H 2 s i g n a l s w i l l be c o m b i n e d 
( C H 1 + C H 2 ) on the C R T d i sp lay s c r e e n . If t he INV con t ro l is p r e s s e d in t h i s cond i t i on the 
d i f fe ren t ia l ( C H 1 - C H 2 ) of the t w o c h a n n e l s w i l l be d i s p l a y e d . In order to m e a s u r e d i s 
p l a y e d w a v e f o r m s a t t h e A D D s e t t i n g , it is n e c e s s a r y t h a t t he V O L T S / D I V con t ro l s e t 
t i ngs be the s a m e for both c h a n n e l s . 

S w i t c h i n g Trigger S o u r c e s 
W h e n the V E R T M O D E control is se t at C H 1 , A L T , C H O P , or A D D and the S O U R C E control 
is s e t a t V E R T , the s ignal sou rce for the trigger b e c o m e s channe l 1 . A t th is t ime, if the C H 1 
s ignal is too comp l i ca ted , mak ing the trigger point too dif f icult , s w i t c h the S O U R C E control 
to the C H 2 set t ing. T h e C H 2 signal wi l l be s imple enough for a s tab le tr igger point set t ing. 
H o w e v e r , w h e n t h e w a v e f o r m s of bo th c h a n n e l s a re too c o m p l i c a t e d , u s e an e x t e r n a l 
s o u r c e to s e t t he t r igger point . 

External Trigger 
S e t t he S O U R C E con t ro l at E X T a n d app ly a s igna l to t he E X T . T R I G t e r m i n a l . It is n e c e s 
s a r y t h a t t h i s s i gna l h a v e a f i x e d t im ing re la t ionsh ip to e i ther C H 1 or C H 2 . A l s o , in order 
to s imp l i f y t he t r igger point se t t i ng p r o c e s s , y o u shou ld u s e a s s imp le an e x t e r n a l s i gna l 
a s poss ib l e . 
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C H 1 Signal 

E X T . T R I G Signal 

Line Trigger 
W h e n the C H 1 or C H 2 s igna l is s y n c h r o n i z e d w i t h a c o m m e r c i a l - u s e p o w e r s o u r c e f re 
q u e n c y , se t t i ng the S O U R C E con t ro l at L I N E wi l l s tab i l i ze the t r igger . 

SWEEP MAGNIFICATION OPERATION 
W h e n c a r r y i n g out m e a s u r e m e n t s by m a g n i f y i n g a por t ion of t he d i s p l a y e d w a v e f o r m in 
t e r m s of t i m e , i n c r e a s i n g s w e e p s p e e d m a y c a u s e the w a v e f o r m por t ion to be m e a s u r e d 
to d i s a p p e a r f r om the s c r e e n . W h e n t h i s h a p p e n s , w a v e f o r m m e a s u r e m e n t c a n still be 
d o n e by m a g n i f y i n g t he s w e e p . 
W o r k t he P O S I T I O N con t ro l to m o v e the w a v e f o r m por t ion to be m a g n i f i e d to t he 
midd le of the C R T d i sp lay s c r e e n . T h e n p r e s s t he x 1 0 M A G con t ro l to m a g n i f y t he w a v e 
f o r m 1 0 t i m e s in t he hor izon ta l d i rec t i on . 

X-Y OPERATION 
T h e o s c i l l o s c o p e no t on ly h a s al l t h e f u n c t i o n s of a c o n v e n t i o n a l o s c i l l o s c o p e , bu t m a y 
a l so be ope ra ted a s an X - Y o s c i l l o s c o p e . W i t h X - Y ope ra t i on , s i g n a l s app l ied to t he C H 1 
I N P U T te rm ina l a re d e f l e c t e d on the Y - a x i s , s i g n a l s app l ied to t he C H 2 I N P U T te rm ina l 
are d e f l e c t e d on the X - a x i s , and L i s s a j o u s p a t t e r n s is d e p i c t e d . L i s s a j o u s pa t t e rns m a k e s 

poss ib l e to f ind out p h a s e d i f f e r e n c e s b e t w e e n the t w o s i g n a l s a n d f ind ou t the i r re la -
/ e f r e q u e n c y propor t ion . 
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C H 2 Signal 

Trigger Point 

Figure 6 . E X T . T R I G 



APPLICATIONS 
B e c a u s e both t he v e r t i c a l a n d hor izon ta l a x e s of t he o s c i l l o s c o p e a re c a l i b r a t e d , t he o s c i l 
l o s c o p e is c a p a b l e of not on ly d i sp lay ing w a v e f o r m s but c a n a l so quan t i t a t i ve l y m e a s u r 
ing vo l tage or t ime. W h e n per forming t hese latter m e a s u r e m e n t s , rotate the three V A R I A B L E 
con t ro l s ( C H 1 [ Y - a x i s ] , C H 2 [ X - a x i s ] a n d hor izonta l ) al l t he w a y in the c l o c k w i s e d i rec t ion 
to t he C A L s e t t i n g . A l l of t he o s c i l l o s c o p e ' s V A R I A B L E con t ro l s w i l l c l i ck w h e n ro ta ted 
into the i r C A L s e t t i n g s . 
In add i t i on , t h e o s c i l l o s c o p e c o m e s w i t h p r o b e s . T h e s e p robes s h o u l d all be p lugged into 
the i r proper j a c k s in order to a s s u r e a m i n i m u m of i n te r f e rence to t he s i g n a l s y o u w a n t 
to m e a s u r e . 

Measur ing Vol tage B e t w e e n T w o Points on a Wave form 
U s e the fo l low ing p rocedu res for measu r i ng vo l t age , e t c . b e t w e e n t w o points or f rom p e r ' 

to p e a k on a w a v e f o r m . 
1 . A p p l y a s igna l to t he I N P U T te rm ina l and ad jus t t he V O L T S / D I V a n d S W E E P T I M E / D I V 

c o n t r o l s . A l s o r e s e t t he t r igger point if n e c e s s a r y . S e t t he A C - G N D - D C cont ro l at A C . 
2 . W o r k t he ^ P O S I T I O N con t ro l s o tha t one of t he po in ts ( A ) to be m e a s u r e d fa l l s on 

o n e o f t h e hor izon ta l g radua t i on l i nes , w h i l e t he o ther po int (B) c a n st i l l be o b s e r v e d 
on t he C R T d i sp lay s c r e e n . 

3 . W o r k t he P O S I T I O N cont ro l s o tha t point B fa l l s on t he ve r t i ca l s c a l e at t he cen te r 

o f t h e C R T s c r e e n . 
4 . M e a s u r e t h e v e r t i c a l d i s t a n c e b e t w e e n t he t w o po in ts and mul t ip ly tha t v a l u e by t he 

V O L T S / D I V s e t t i n g . W h e n us ing a p robe , a l so mul t ip ly t he v a l u e by t h e p r o b e ' s a t 
t enua t i on ra te . 

Line up on the center vert ical 
scale using POSIT ION 
control 

Figure 7 . Measur ing the Vol tage B e t w e e n T w o Points 
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Line up on a horizontal gradation using 
* POSIT ION control 

Voltage between 2 points = Vert ical distance (div) x V O L T S / D I V sett ing x Probe attenuation rate 



EXAMPLE: 
In F igure 7 , t he v e r t i c a l d i s t a n c e b e t w e e n the t w o po in ts is 4 . 4 d iv . If t he V O L T S / D I V 
con t ro l is s e t a t 0 . 2 V / d i v a n d a 1 0 : 1 probe is u s e d , the v o l t a g e is c a l c u l a t e d a s f o l l o w s : 

V o l t a g e b e t w e e n 2 po in ts = 4 . 4 (d iv) x 0 . 2 ( V / d i v ) x 1 0 = 8 . 8 V 

C o m m o n - M o d e Reject ion 
B y us i ng the V E R T M O D E c o n t r o l ' s A D D s e t t i n g , u n n e c e s s a r y s igna l c o m p o n e n t s c a n be 
e l im ina ted a l l o w i n g on ly des i red s igna l c o m p o n e n t s to be d i s p l a y e d . 
1 . A p p l y the w h o l e s igna l ( inc lud ing i ts u n n e c e s s a r y c o m p o n e n t s ) to the C H 1 I N P U T ter

m ina l . N o w app ly t he c o m p o n e n t y o u w a n t e l im ina ted to t he C H 2 I N P U T t e rm i na l . 
^ S e t t he V E R T M O D E cont ro l to A L T or C H O P . S e t the S O U R C E con t ro l a t C H 2 . S e t 

the t r igger point at the C H 2 s i g n a l , and ve r i f y tha t C H 2 c o n t a i n s t he u n n e c e s s a r y c o m 
ponen t of C H 1 . 

3 . P r e s s the INV con t ro l , and ve r i f y tha t the C H 2 s igna l r e p r e s e n t s the u n n e c e s s a r y c o m 
ponen t in r e v e r s e polar i ty . W h e n the V E R T M O D E cont ro l is s e t a t A D D under t h e s e 
cond i t i ons , only the n e c e s s a r y s igna l c o m p o n e n t s wi l l be d i sp layed on the C R T s c r e e n . 

Figure 8 . C o m m o n - M o d e Rejection 
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C H 1 : 
Signal wi th unnecessary 
component 

C H 2 : 
Unnecessary signal com
ponent 

Signal wi th unnecessary 
component eliminated 



N o t e : 
Elimination capabil i t ies vary wi th the size of the u n n e c e s s a r y component . In order to at
tain the best resul ts , display the CH2 signal wi th a slightly higher V O L T S / D I V sett ing. Af
ter pressing the INV control, and activating the A D D function, adjust the V A R I A B L E control 
of CH2 to get a good w a v e f o r m . 
A l s o , after pressing the INV control and swi tch ing to the A D D sett ing, the displayed w a v e 
form may move up or d o w n . Move it back to the display position using the y P O S I T I O N 
control for CH2. 

Measur ing Direct Current (DC) Vol tage 
T h e o s c i l l o s c o p e ' s v e r t i c a l amp l i f i ca t i on is p rov ided by a d i rec t c u r r e n t amp l i f i e r c i r c r ' 
c h a r a c t e r i z e d by e x c e l l e n t s tab i l i t y . B y s w i t c h i n g t he A C - G N D - D C cont ro l to t he D C s e . 
t ing d i rec t cu r ren t v o l t a g e c a n be m e a s u r e d . 
1 . A p p l y t he s igna l to t he I N P U T t e r m i n a l . W o r k t he V O L T S / D I V and S W E E P T I M E / D I V 

cont ro ls to d isp lay the w a v e f o r m at an e a s y to s e e s i ze . A l s o ad jus t the T R I G G E R L E V E L 
con t ro l if n e c e s s a r y . 

2 . S e t t he M O D E cont ro l to A U T O , a n d t h e n s e t the A C - G N D - D C cont ro l to G N D . T h e 
t r a c e w i l l be d i s p l a y e d on the C R T s c r e e n . T h i s t r a c e wi l l b e c o m e the g round po ten 
t ia l . W o r k t he y P O S I T I O N con t ro l to br ing t he t r a c e in l ine w i t h one of t h e hor izon ta l 
g radua t i on l i nes . U s u a l l y s i g n a l s w i t h pos i t i ve po ten t ia l s a re l ined up at t he 0 % g radu 
a t ion a n d s i g n a l s of nega t i ve po tent ia l at t h e 1 0 0 % g radua t i on . O n c e l ined up , the 
t r a c e ' s pos i t ion w i l l b e c o m e the re fe rence potent ia l , s o do not t o u c h the y P O S I T I O N 
con t ro l dur ing t he m e a s u r e m e n t p r o c e s s . 

3 . S e t t he A C - G N D - D C con t ro l a t D C . T h e s i gna l w i l l be d i s p l a y e d on the C R T s c r e e n 
w i t h t he d i rec t cu r ren t c o m p o n e n t i n tac t . If in th i s c a s e e i ther t he V O L T / D I V or refer
e n c e potent ia l se t t i ng is inappropr ia te , the w a v e f o r m m a y d i s a p p e a r f r o m the d i sp lay 
s c r e e n . M a k e s u r e to c h e c k t h e s e s e t t i n g s . 

4 . M e a s u r e t he potent ia l us ing t h e p rocedu re for m e a s u r i n g t he vo l t age b e t w e e n t w o 
po in t s . T h e po ten t ia l s i g n w i l l be p lus if a b o v e t h e r e f e r e n c e a n d m i n u s if b e l o w the 
r e f e r e n c e . 

Ground potential reference lined up at 0 % using the * POSITION control 

Figure 9 . D C Vol tage Measurement 
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Point to be measured lined up with 
the center vert ical scale using the 

-•««• POSIT ION control 
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5 . T h e r e is a R E F bu t ton on the p robe. P r e s s th i s bu t ton to d i sp lay the g round potent ia l 
on t he C R T s c r e e n . T h i s e l im ina tes t he bother of h a v i n g to s e t t he A C - G N D - D C c o n 
trol to G N D . 

6 . If t he re is on ly one s igna l to be m e a s u r e d , app ly it to C H 1 , a n d w o r k t he C H 2 y P O 
S I T I O N con t ro l s o t h a t C H 2 d i s p l a y s t h e g round po ten t ia l . If t h e V E R T M O D E con t ro l 
is s e t at e i ther A L T or C H O P a f te r t h i s a d j u s t m e n t is m a d e , y o u w i l l be ce r t a i n of t he 
g round potent ia l t h roughou t t he p rocedu re . H o w e v e r , m a k e ce r ta i n t ha t t he g round 
po ten t i a l s of bo th c h a n n e l s a re a l w a y s t h e s a m e . 

Measur ing Signals w i t h L o w F r e q u e n c y C o m p o n e n t s 
W h e n the o s c i l l o s c o p e ' s A C - G N D - D C cont ro l is s e t at A C , t he re is a c h a n c e t h a t e r ro rs 

l y o c c u r in t h e v o l t a g e m e a s u r e m e n t . T h i s i n a c c u r a c y is c a u s e d by l o w range cu t -o f f 
. . c jquenc ies . A t A C , the m o s t a c c u r a t e f r e q u e n c y m e a s u r e m e n t s a re rea l i zed a b o v e the 
4 0 to 5 0 Hz range . T h e r e f o r e , w h e n m e a s u r i n g f r e q u e n c i e s b e l o w th i s range s w i t c h t he 
A C - G N D - D C con t ro l to t he D C s e t t i n g . 
If, h o w e v e r , y o u a re us ing a p robe , a c c u r a t e m e a s u r e m e n t s of f r e q u e n c i e s a s l o w a s 4 
to 5 Hz c a n be rea l i zed a t A C . 

Measur ing S igna ls wi th High Frequency C o m p o n e n t s 
A l w a y s u s e a probe w h e n m e a s u r i n g p u l s e s or s i gna l s of a f e w hund red k H z or a b o v e . 
T h i s i s b e c a u s e d is to r t ion w i l l o c c u r in t h e w a v e f o r m ' s h igh f r e q u e n c y c o m p o n e n t due 
to t he u s e of long l e a d s . T h i s m a k e s it d i f f icu l t to c o n d u c t a c c u r a t e w a v e f o r m s . T h i s is 
a l so t rue for p robes w i t h long g round l e a d s , s o keep t h e m a s sho r t a s poss ib l e . In add i 
t i on , m a k e s u r e to c o n n e c t t he g round lead c l ip to the g round potent ia l ly ing c l o s e s t to 
t he s igna l to be m e a s u r e d . 

Point of measurement 

Ground pattern 

Figure 10. Measur ing Signals wi th High Frequency C o m p o n e n t s 
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Measur ing T ime B e t w e e n T w o Points 
W h e n m e a s u r i n g t ime b e t w e e n t w o po in ts , m e a s u r e m e n t s c a n be de te rm ined f rom S W E E P 
T I M E / D I V a n d hor izon ta l d i s t a n c e . 

1 . D i s p l a y t he w a v e f o r m by ad jus t i ng e a c h con t ro l . S e t all t he V A R I A B L E con t ro l s to t he 

C A L pos i t i on . 
2 . W o r k t he •< • P O S I T I O N con t ro l to br ing one point to be m e a s u r e d in l ine w i t h a ve r t i 

c a l g radua t i on l ine. T h e n w o r k t h e y P O S I T I O N con t ro l to br ing t h e o the r po in t to be 
m e a s u r e d in l ine w i t h t he hor izon ta l s c a l e in t he midd le of t he C R T d i sp lay s c r e e n . 

3 . M e a s u r e t he hor izon ta l d i s t a n c e b e t w e e n the t w o po in ts . Mul t ip ly t h i s v a l u e by t he 
S W E E P T I M E / D I V se t t i ng v a l u e . If t he x 1 0 M A G f u n c t i o n h a s been a c t i v a t e d , mul t i 
p ly t he v a l u e by 1 / 1 0 . 

Line up the point on a ver
t i c a l gradation using the 

POSIT ION control 

Horizontal distance 
. Line up the point on the 

center horizontal scale 
using the * POSIT ION 
control. 

T ime between two points = horizontal distance (div) x S W E E P T IME/D IV setting value 

When using the x 10 M A G funct ion: 
T ime between two points = horizontal distance (div) x S W E E P T IME/D IV setting value x 1/10 

E X A M P L E : 
In t h e c a s e of F igu re 1 1 , t he hor izon ta l d i s t a n c e b e t w e e n the t w o po in ts is 5 .4 d iv . If t he 
S W E E P T I M E / D I V se t t i ng v a l u e is 0 . 2 m s / d i v , the t ime b e t w e e n the t w o po in ts m a y be 
c a l c u l a t e d a s f o l l o w s . 

T i m e b e t w e e n t w o po in ts = 5 . 4 d i v x 0 . 2 m s / d i v = 1 . 0 8 m s 

If t he x 1 0 M A G f u n c t i o n is in u s e : 

T i m e b e t w e e n t w o po in ts = 5 . 4 d iv x 0 . 2 m s / d i v x 1 / 1 0 = 0 . 1 0 8 m s 
= 1 0 8 us 
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Figure 11 . T ime Measurement 



Measuring Frequenc ies 
S i n c e t he f r e q u e n c y is f ound a s a rec ip roca l of a per iod , m e a s u r e the t ime (per iod) of one 
c y c l e and c a l c u l a t e i ts rec ip roca l v a l u e . 
1 . M e a s u r e t he t ime of one c y c l e . 
2 . C a l c u l a t e the rec ip roca l v a l u e of the per iod f o u n d . 

1 Cyc le 

Frequency = 

T i m e b e t w e e n t w o 
points on the same 
horizontal graduation 
line equals the period. 

Figure 12. Measur ing Frequency 

E X A M P L E : 
In t h e c a s e of F igu re 1 2 , t h e per iod f o u n d c o m e s to 4 0 /xs. T h e f r e q u e n c y i s c a l c u l a t e d 
a s f o l l o w s : 
F r e q u e n c y = - = 2 5 x 1 0 3 = 2 5 k H z 

4 0 x 1 0 " 6 

Measur ing Pulse Rise and Fall T i m e s 
R i s e (fal l ) t ime is f o u n d by m e a s u r i n g t he t ime b e t w e e n 1 0 % and 9 0 % of t he p e a k v a l u e . 

N r t h i s pu rpose the o s c i l l o s c o p e h a s been equ ipped w i t h add i t iona l g radua t i ons a t 1 0 % 
. . .d 9 0 % . 
1 . A p p l y the s i g n a l . A d j u s t t he V O L T S / D I V a n d V A R I A B L E con t ro l s o t ha t t he amp l i t ude 

is 6 div [ 5 d iv for C S - 4 0 3 5 a n d C S - 4 0 2 6 ] . 
S e t t he hor izon ta l V A R I A B L E con t ro l a t C A L . 

2 . R o t a t e t h e S W E E P T I M E / D I V con t ro l a s f a s t a se t t i ng a s poss ib le unt i l t h e t h e s e c t i o n 
s h o w i n g r ise (fal l ) b e c o m e s v i s ib le . P r e s s t he x 1 0 M A G cont ro l if n e c e s s a r y . 

3 . W o r k t he % P O S I T I O N con t ro l to m o v e the w a v e f o r m b e t w e e n 0 % and 1 0 0 % . 
T h e n w o r k t he P O S I T I O N con t ro l to m o v e the s ta r t i ng point of r ise to t he 1 0 % 
gradua t ion w i t h a ve r t i ca l g radua t ion l ine. M e a s u r e t h e hor izonta l d i s t a n c e to t h e 9 0 % 
g radua t i on . T h e t ime is f ound f r om th i s d i s t a n c e m e a s u r e m e n t . 
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Line up on the 1 0 % 
graduation using the 

POSITION control 

The sca le for C S - 4 0 3 5 
and C S - 4 0 2 6 are 5 div 
and 100 % 

Rise time 

Note : 
W h e n measur ing high speed rise (fall) t imes , you must use the fol lowing correct ion for
mula to calculate the true rise t ime, t 0 , s ince there is rise time inherent to the osc i l loscope 
itself. 

w h e r e t m is t he ac tua l l y m e a s u r e d 
* _ . / I - ! I T " v a l u e , and t r is the o s c i l l o s c o p e ' s in-

he ren t r i se t i m e . 

S i n c e the rise time of the C S - 4 0 2 5 and C S - 4 0 2 6 itself is 1 7 . 5 ns [ 8 . 7 5 ns for C S - 4 0 3 5 ] , 
w h e n , for example , the value actual ly measured is 5 0 n s , the true rise time c o m e s to: 

( C a s e of C S - 4 0 2 5 and C S - 4 0 2 6 ) ( C a s e of C S - 4 0 3 5 ) 

t o = V 5 0 2 - 1 7 . 5 2 = 4 6 . 8 ns t G = V50 2 - 8 . 7 5 2 = 4 9 . 2 ns 

H o w e v e r , this correct ion factor is not signif icant w h e n the actual ly measured va lue , t 
is above 2 0 0 n s . 

Measur ing Phase Di f ferences 
W h e n c a r r y i n g out dua l t r a c e o p e r a t i o n s , p h a s e d i f f e r e n c e s c a n be m e a s u r e d b e t w e e n , 
for e x a m p l e , t w o s i n e w a v e s i g n a l s of iden t i ca l f r e q u e n c y . 
1 . A p p l y t he t w o s i g n a l s to the i r r e s p e c t i v e I N P U T t e r m i n a l s . A d j u s t t he V O L T S / D I V a n d 

V A R I A B L E con t ro l s s o t ha t t he t w o s i g n a l s a re a t iden t ica l amp l i t ude . 
2 . A d j u s t t he S W E E P T I M E / D I V a n d V A R I A B L E con t ro l s s o t ha t one per iod of t h e w a v e 

f o r m s is 8 d iv . 
3 . W o r k t he y P O S I T I O N con t ro l s of both c h a n n e l s to bring the w a v e f o r m s to the cen te r 

of t he C R T d i sp lay s c r e e n . 
4 . M e a s u r e t h e hor izon ta l d i s t a n c e b e t w e e n co r respond ing po in ts on the t w o s i g n a l s . 

T h e r e is a p h a s e d i f f e r e n c e of 4 5 d e g r e e s for e v e r y 1 d iv i s ion of hor izon ta l d i s t a n c e . 
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Figure 1 3 . Measur ing Rise T ime 



1 Period = 8 div 

Phase difference (deg) = Horizontal distance (div) x 4 5 degrees/div 

Displaying L issa jous Patterns 
W h e n opera t ing t he o s c i l l o s c o p e in t he X - Y m o d e , L i s s a j o u s pa t t e rns c a n be d i s p l a y e d . 
W i t h L i s s a j o u s p a t t e r n s it is poss ib le to f ind e v e n the s l i gh tes t p h a s e d i f f e r e n c e or s i gna l 
d is to r t ion and a l so f ind re la t i ve f r e q u e n c y p ropor t ions . 
1 . A p p l y t he s igna l to be m e a s u r e d to t he C H 1 ( Y - a x i s ) I N P U T te rm ina l and a r e f e r e n c e 

s igna l to t he C H 2 ( X - a x i s ) I N P U T t e r m i n a l . 
2 . S e t the M O D E con t ro l to X - Y . 
3 . A d j u s t t he V O L T / D I V a n d V A R I A B L E con t ro l s of both c h a n n e l s to a t ta in an a c c e p t a 

ble d i sp l ay . 

P h a s e d i f f e r e n c e c a n be m e a s u r e d w i t h L i s s a j o u s pa t t e rns in t he f o l l ow ing m a n n e r . 

Figure 1 5 . Measur ing Phase Difference wi th L issa jous Patterns 
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-Reference Signal 

Comparison 
Signal Phase Difference 

Figure 14 . Measur ing P h a s e Difference 

, B 
<t> = sm1 — 

A 

or 

B 
A 

where <j> is the phase difference 



T h e f o l l ow ing rep resen t L i s s a j o u s pa t t e rns ind ica t ing the p r e s e n c e of s igna l d is tor t ion or 

p h a s e d i f f e r e n c e . 

T h e f o l l ow ing r e p r e s e n t L i s s a j o u s pa t t e rns w h e n input f r e q u e n c y p ropor t ions a re a l t e red . 

Figure 1 7 . L issa jous Patterns W h e n Frequency Proportions Are Altered 

Note: -
In the phase difference measur ing p r o c e s s using L issa jous pat terns, the value will not 
change even if the V A R I A B L E controls are rotated. 
Therefore carry out the measurement at the c learest display possib le . 
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Amplitude distortion, no 
phase discrepancy 

No amplitude distortion, 
no phase discrepancy 

No amplitude distortion, 
1 8 0 ° phase discrepancy 

Ampl i tude d is to r t ion , 
phase discrepancy 

No amplitude distortion, 
9 0 ° phase discrepancy 

No amplitude distortion, 
phase discrepancy 

Figure 1 6 . Representat ive L issa jous Patterns 

o ° 4 5 ° 9 0 ° 1 3 5 ° 180° Frequency Proportion (CH1 [Y]:CH2[X]) 

1 : 1 

1 : 2 

1 : 3 



FUSE REPLACEMENT, CHANGING VOLTAGE REQUIREMENTS 
CAUTION: 
Before performing the fol lowing procedures , a l w a y s unplug the power cord . 

FUSE REPLACEMENT 
Direct P o w e r Cord Models ( C S - 4 0 2 5 ) 
T h e r e is no e x t e r n a l a c c e s s to t he f u s e in un i t s equ ipped w i t h d i rec t p o w e r c o r d s . For 
e x a m p l e , if t he p o w e r is s w i t c h e d on a n d the pilot f a i l s to l ight up , t he m o s t l ike ly r e a s o n 
is t ha t t he f u s e h a s b l o w n . W h e n t h i s h a p p e n s c o n t a c t t he s to re w h e r e y o u p u r c h a s e d 
y o u r o s c i l l o s c o p e or a n e a r b y dea le r . 

" i w e r Cord Receptac le Models ( C S - 4 0 3 5 , C S - 4 0 2 6 and C S - 4 0 2 5 ) 
are is e x t e r n a l a c c e s s to t he f u s e in m o d e l s equ ipped w i t h p o w e r co rd r e c e p t a c l e s . 

W h e n e v e r the re is a f u s e fa i lu re , f i rs t i nves t i ga te a n d co r rec t t he c a u s e of the fa i lu re . T h e n 
fo l l ow the p rocedu res s h o w n in F igure 1 8 to rep lace t he f u s e . If y o u s u s p e c t tha t t he c a u s e 
of f u s e fa i lu re c a n be a t t r ibu ted to a ma l f unc t i on i ng of t he o s c i l l o s c o p e i tse l f , c o n t a c t t he 
s to re w h e r e y o u p u r c h a s e d it or a nea rby dea le r . In t h i s c a s e , l e a v e t h e b l o w n f u s e i n tac t 
in t h e m a i n un i t . 

CHANGING VOLTAGE REQUIREMENTS 
V o l t a g e r e q u i r e m e n t s c a n n o t be c h a n g e d in m o d e l s equ ipped w i t h d i rec t p o w e r c o r d s . 
If y o u n e e d to c h a n g e vo l t age r e q u i r e m e n t s , c o n t a c t t he s to re w h e r e y o u p u r c h a s e d y o u r 
o s c i l l o s c o p e or a nea rby dea le r . 
Fo r m o d e l s equ ipped w i t h p o w e r co rd r e c e p t a c l e s , c h a n g e t he v o l t a g e requ i remen t a c 
co rd ing to t he p rocedu re s h o w n in F igure 1 8 . T h e v a l u e l ined up w i t h t he • m a r k is t h e 
v o l t a g e requ i remen t t ha t t he m a i n uni t w i l l r e s p o n d to . M a k e s u r e to c h e c k t ha t t h e m a i n 
u n i t ' s f u s e is of a t y p e t ha t c o r r e s p o n d s to t he a l te red v o l t a g e requ i r emen t . 

Fuse Holder 
1 0 0 V , 1 2 0 V a r e a : 0 . 8 A 
2 2 0 V , 2 4 0 V a r e a : 0 . 5 A 

Figure 1 8 . F u s e Rep lacement and Changing Vol tage Requirements 
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SPECIFICATIONS 
C S - 4 0 3 5 C S - 4 0 2 6 C S - 4 0 2 5 

CRT: 
T y p e : R e c t a n g u l a r w i t h in terna l g ra t i cu le 

Accelera t ion Vol tage: A p p r o x . 1 2 k V A p p r o x . 2 k V 

Display A r e a : 8 x 1 0 d iv (1 d iv = 10 m m ) 

VERTICAL AXIS (CH1 and CH2): 
Sensit iv i ty: 1 m V , 2 m V / d i v ± 5 % , 5 m V / d i v - 5 V ± 3 % 

Attenuator: 1-2 -5 s t e p , 1 2 range w i t h f ine a d j u s t m e n t 

Input Impedance: 1 M O ± 2 % , A p p r o x . 2 8 p F 

Frequency R e s p o n s e 
5 m V / d i v ~ 5 V/d iv: 

1 mV /d iv , 2 mV/d iv : 

F requency R e s p o n s e 
5 m V / d i v ~ 5 V/d iv: 

1 mV /d iv , 2 mV/d iv : 

D C : D C - 4 0 M H z 
w i t h i n - 3 d B 

A C : 1 0 H z - 4 0 M H z 
w i t h i n - 3 d B 

D C : D C - 2 0 M H z 
w i t h i n - 3 d B 

A C : 1 0 H z - 2 0 M H z 
w i t h i n - 3 d B 

Frequency R e s p o n s e 
5 m V / d i v ~ 5 V/d iv: 

1 mV /d iv , 2 mV/d iv : D C : D C - 5 M H z 
w i t h i n - 3 d B 

A C : 1 0 H z - 5 M H z 
w i t h i n - 3 d B 

D C : D C - 5 M H z 
w i t h i n - 3 d B 

A C : 1 0 H z ~ 5 M H z 
w i t h i n - 3 d B 

Rise T ime: 8 . 7 5 n s m a x i m u m 1 7 . 5 ns m a x i m u m Rise T ime: 
7 0 n s m a x i m u m (5 MHz) 

Crosstalk: - 4 0 d B m a x i m u m 

Operating Modes: C H 1 : C H 1 s ingle t r a c e Operating Modes: 
C H 2 : C H 2 s ingle t r ace 

Operating Modes: 

A L T : A l te rna t ing d isp lay of t w o s igna l 

Operating Modes: 

C H O P : C h o p p e d d isp lay of t w o s igna l 

Operating Modes: 

A D D : D isp lay of comb ined CH1 + C H 2 w a v e f o r m s 

C H O P Frequency: A p p r o x . 2 5 0 k H z 

Channel Polarity: Normal or i nve r ted , channe l 2 only inver ted 

Non-distorted Maximum 
Amplitude: 

More t han 8 div 
( D C to 4 0 M H z ) 

More t han 8 div 
( D C to 2 0 M H z ) 

/ f \ Maximum Input Vo l tage : 500 Vp-p or 250 V (DC + A C peak) 

HORIZONTAL AXIS: 
Sensit iv i ty: S a m e a s v e r t i c a l a x i s ( C H 2 ) 

Input Impedance: S a m e a s ve r t i ca l a x i s ( C H 2 ) 

Frequency R e s p o n s e : D C : D C - 5 0 0 k H z w i t h i n - 3 d B Frequency R e s p o n s e : 
A C : 1 0 H z - 5 0 0 k H z w i t h i n - 3 d B 

X - Y P h a s e Dif ference: 3 ° or l e s s at 5 0 k H z 

Operating Modes: X - Y opera t ion is s e l e c t a b l e w i t h M O D E s w i t c h 
C H 1 : Y - a x i s 
C H 2 : X - a x i s 

/ y \ Maximum Input Voltage: S a m e a s ve r t i ca l a x i s ( C H 2 ) 
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C S - 4 0 3 5 C S - 4 0 2 6 C S - 4 0 2 5 
S W E E P SYSTEM: 

S w e e p Modes : N O R M : T r i g g e r e d s w e e p S w e e p Modes : 

A U T O : A u t o f ree run w i t h no s igna l input 
S w e e p T i m e : 0 . 2 / i S / d i v - 0 . 5 s / d i v , ± 3 % 

1-2 -5 s t e p , 1 9 range w i t h f ine 
a d j u s t m e n t 

0 . 5 ^ s / d i v ~ 0 . 5 s /d iv 
± 3 % , 1-2-5 s t ep , 1 9 
range w i t h f ine 
a d j u s t m e n t 

S w e e p Expans ion : 1 0 x m a g n i f i c a t i o n , ± 5 % 
Linearity: ± 3 % ( ± 5 % at x 1 0 M A G ) 

TRIGGERING: 
Trigger Signal S o u r c e : V E R T : Input s ignal se lec t ion w i t h V E R T M O D E control Trigger Signal S o u r c e : 

C H 1 : C H 1 input s igna l 

Trigger Signal S o u r c e : 

C H 2 : C H 2 input s igna l 

Trigger Signal S o u r c e : 

L I N E : C o m m e r c i a l - u s e p o w e r s o u r c e 

Trigger Signal S o u r c e : 

E X T : S i g n a l input t h rough E X T . T R I G te rm ina l 
External Trigger: 

Input impedance: 
A Max imum Input 

m Vol tage: 

1 MO , A p p r o x . 3 5 pF Input impedance: 
A Max imum Input 

m Vol tage: 1 0 0 V P . P or 5 0 V ( D C + A C p e a k ) 

Trigger Coupling Modes: A C : T r i gge r is c a p a c i t i v e l y c o u p l e d ; d c c o m p o n e n t is 
b l o c k e d . 

Trigger Coupling Modes: 

T V - F : V e r t i c a l s y n c p u l s e s of a c o m p o s i t e v ideo s igna l 
a re s e l e c t e d for t r igger ing . 

Trigger Coupling Modes: 

T V - L : Hor i zon ta l s y n c p u l s e s of a c o m p o s i t e v i deo s i g 
na l a re s e l e c t e d for t r igger ing . 

Trigger Sensi t iv i ty: 
C S - 4 0 3 5 : 

MODE COUPLING SIGNAL FREQ. SOURCE MODE COUPLING SIGNAL FREQ. 
VERT C H 1 , CH2 EXT 

NORM A C 10 H z ~ 2 0 MHz 1.5 div 0 .25 V P . P 
NORM A C 

20 M H z - 4 0 MHz 2.0 div 0 .3 V P . P NORM 
T V - F , T V - L Composite Video Signal 1.0 div 0.2 V P . P 

AUTO Same as above specs at 50 Hz or above 

C S - 4 0 2 6 , C S - 4 0 2 5 : 

MODE COUPLING SIGNAL FREQ. SOURCE MODE COUPLING SIGNAL FREQ. 
VERT C H 1 , CH2 EXT 

NORM A C 
10 H z ~ 10 MHz 1.0 div 0.2 V P . p 

NORM A C 
10 M H z - 2 0 MHz 1.5 div 0 .3 V P . P NORM 

T V - F , T V - L Composite Video Signal 1.0 div 0 .2 V P . P 
AUTO Same as above specs at 50 Hz or above 
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CS-4035 ! CS-4026 | CS-4025 

CALIBRATED SIGNALS: 
Waveform: Positive square wave 

Voltage: 1 V P - P , ± 3 % 
Frequency: Approx. 1 kHz 100 Hz or 120 Hz 

(Twice the frequency of 
a commercial-use pow
er source) 

INTENSITY MODULATION: 
Sensitivity: T T L level, positive voltage decreases brightness 

Input Impedance: Approx. 5 kfi 
Usable Frequency Range: D C - 3 . 5 MHz 

A Maximum Input Voltage: 100 V P - P or 50 V (DC + A C p e a k ) I 

CH1 SIGNAL OUTPUT: 
Output Voltage: Approx. 50 mV/div (50 0 termination) 

Output Impedance: Approx. 50 0 
Frequency Response: 10 H z - 2 . 0 MHz 

within ± 3 dB 
(50 0 termination) 

1 0 0 H z ~ 1 0 M H z within ± 3 dB 
(50 0 termination) 

TRACE ROTATION: 
Adjustment: Adjustable from front panel 

OTHERS: 
DIMENTIONS ( W x H x D ) 2 9 0 (290) x 150 (170) x 3 8 0 (440) mm 

( ) dimentions include protrusion from basic outline dimentions 

WEIGHT Approx. 7 kg Approx. 6.8 kg 

ENVIRONMENTAL 
Within specifications: 
Full operation: 

10 to 3 5 ° C , 8 5 % max. 
0 to 4 0 ° C , 8 5 % max. 

relative humidity 
relative humidity 

LINE VOLTAGE/FREQUENCY 1 0 0 / 1 2 0 / 2 2 0 V A C ± 1 0 % , 216 to 250 V A C , 5 0 / 6 0 Hz 

POWER CONSUMPTION Approx. 30 W Approx. 29 W 

ACCESSORIES: 
Probe: P C - 3 5 X 2 Attenuation 1/10 

Input impedance 10 M i ] ± 2 % 
19.5 pF± 1 0 % 

The CS-4025 is available 
in a type with the PC-30 
probe. 

P C - 3 0 x 2 Attenuation 1 /1 , 1/10 
Input impedance 10 M 0 ± 1 % 

22 p F ± 1 0 % 

Instruction manual: 1 

Power Cord: 
1 1 

1 
(Power cord receptacle 
type only.) 

Replacement Fuse: 
2 2 

2 
(Power cord receptacle 
type only.) 

Note: 
T h e above speci f icat ions are subject to change without not ice. 
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OPTIONAL EQUIPMENT 
T h e o s c i l l o s c o p e o f f e r s an opt iona l a c c e s s o r y b a g . T h i s bag a t t a c h e s to t h e r ight s ide of 
t he o s c i l l o s c o p e h o u s i n g and p rov i des a s t o r a g e s p a c e for t w o p robes and the i ns t ruc t i on 
m a n u a l . 

H o w to A t t a c h the A c c e s s o r y Bag (MC-78 ) 
1 . S e p a r a t e t he a c c e s s o r y bag i tse l f f r om the a t t a c h e d m o u n t i n g p la te . 
2 . L ine up the four ho les on the r ight s ide ( f rom the f ront ) of t he o s c i l l o s c o p e c a s e w i t h 

t he c o r r e s p o n d i n g four ho les in t he moun t i ng p la te . F i x the t he moun t i ng p la te to t he 
o s c i l l o s c o p e c a s e us i ng the four n y l o n r i v e t s a n d w a s h e r s p rov ided . B e s u r e t ha t t he 
moun t i ng p la te is in t he v e r t i c a l pos i t ion a s s h o w n in F igure 1 9 . R i ve t i ng is done by 
f i r s t i nser t ing t h e g r o m m e t into t he ho les a n d t h e n the p lunger . ( W h e n r e m o v i n g j u s t 
pry t he p lunger out w i t h a s t ra igh t edge ( - ) s c r e w d r i v e r . 

o. N e x t a t t a c h t h e bag to t he moun t i ng p la te w i t h t he h o o k s p rov ided . 

Accesso ry bag 

Figure 1 9 . At taching the A c c e s s o r y Bag 
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Mounting plate 

Washer 
Grommet 

• Plunger Nylon rivet 



A product of 

KENWOOD CORPORATION 
2-5, 1-chome, Shibuya, Shibuya-ku, Tokyo 150, Japan 


