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GENERAL INTRODUCTION 

T h e C S - 1 7 2 0 i s a d u a l - t r a c e p rog rammab le o s c i l l o s c o p e , 
w i t h up to 6 2 ma in p r o g r a m m e f u n c t i o n s s e t t i n g s p rog ram­
m a b l e b e f o r e h a n d . W i t h s u c h prior p r o g r a m m i n g , g rea t 
e n e r g y s a v i n g s are p o s s i b l e in the m a n u f a c t u r i n g p r o c e s s , 
a s t h e osc i l l oscope c a n be opera ted w i t h s imple key c o n ­
t ro ls . In addit ion to t h e p rogrammed operat ion , it is poss ib le 
t o u s e t h e C S - 1 7 2 0 a s a normal manua l l y contro l led s c o p e 

by s w i t c h i n g it over to the F R E E posi t ion. T h e func t ion of the 
osc i l l oscope is fur ther i nc reased w i t h opt ional a c c e s s o r y 
un i ts : the probe se lec to r , w h i c h g i ves 2 0 poss ib le s ignal 
c h a n n e l s ; the m e m o r y p a c k , w h i c h c a n t rans fe r and retain 
the p rogramme c o n t e n t s ; and the printer w h i c h c a n produce 
a hard c o p y of the p rog ramme da ta . R e m o t e contro l t es t 
f i x t u re of t he p roduc t ion l ine, and c o m p u t e r cont ro l a re a lso 
poss ib le . 

FEATURES 

• T h e m i c r o p r o c e s s o r : p r o g r a m m e s w i t h a m a x i m u m of 
6 2 s t e p s c a n be s t o r e d in t he osc i l l o scope m e m o r y . 

• P r o g r a m m i n g and w a v e f o r m m e a s u r i n g cond i t i ons a re 
eas i l y p r o g r a m m e d b y pane l con t ro l w i t h o n e - t o u c h k e y 
ope ra t i ons . 

• P a r t s of t he p r o g r a m m e c a n be eas i l y c o r r e c t e d u s i n g 
the c l ea r l y la id ou t f u n c t i o n con t ro l pane l . 

• A m a x i m u m of 6 2 s t e p s ( 0 0 - 6 1 ) c a n be d i rec t ly s e t 
w i t h t he k e y b o a r d , and sequen t ia l l y s e t w i t h t he 
U P / D O W N k e y s . 

• T h e p r o g r a m m e c o n t e n t s h a v e a ba t te ry p o w e r e d b a c k ­
up s y s t e m , a n d are ab le to be re ta ined in t he m e m o r y fo r 
a long t i m e , e v e n t h o u g h t h e P O W E R s w i t c h i s off . 

• One - touch opera t ion c o n v e r t s the osc i l l oscope to m a n u a l 
cont ro l , w h e n it f u n c t i o n s a s a normal osc i l l oscope . 

• P r e s e t t i n g of four s t a r t ( A , B , C , D ) a n d s t o p s t e p s i s 
poss ib le , s o only o n e - t o u c h opera t ion is n e c e s s a r y to 
c h a n g e s t e p s . 

• 2 m V / d i v a n d 2 0 M H z g i v e s an osc i l l o scope of h igh s e n ­
s i t i v i t y , w i t h a w i d e b a n d w i d t h , and a t the s a m e t ime 
l ight and c o m p a c t . 

• T h e 1 4 0 m m r e c t a n g u l a r C R T h a s in te rna l g ra t i cu le 
w i t h 8 x 1 0 d i v i s i o n s , pos t de f l ec t i on a c c e l e r a t i o n , a n d 
high t r a c e i n t ens i t y . 

• V e r t i c a l and ho r i zon ta l pos i t ion ing , va r iab le ga in and t r ig 
leve l by r e m o t e ope ra t i on a re poss ib le 

• A s p u s h G N D r e m o t e opera t ion is poss ib le on C H 1 a n d 
C H 2 , t he r e f e r e n c e level c a n be eas i l y and a c c u r a t e l y 
ca l ib ra ted a t h a n d . 

• V I D E O F R A M E / L I N E s y n c c i rcu i t pe rm i t s to o b s e r v e 
both e a s y a n d s t a b l e V I D E O s igna l . 

• O b s e r v a t i o n of V I D E O s igna l in d i f fe ren t f i e lds c a n be 
car r ied out s i m u l t a n e o u s l y us ing the one input s i g n a l , 
dual t r a c e by S E P f u n c t i o n . 

• C H 1 / C H 2 i n d e p e n d e n t T R I G S L O P E s y s t e m is p rov ided . 

• A s C H 1 moni tor ou tpu t c a n be a c h i e v e d , a f r e q u e n c y 
coun te r or s imi la r i n s t r u m e n t c a n be eas i l y c o n n e c t e d . 

• Memory back-up , d o w n - w a r n i n g s y s t e m is provided. 

OPTIONAL ACCESSORIES 
• B y u s i n g t h e p robe s e l e c t o r , e i ther 5 t y p e s of input 

s igna l c h a n g e - o v e r ( R U - 1 7 2 2 ) per c h a n n e l , or 1 0 t y p e s 
( R U - 1 7 2 3 ) c a n be p r o g r a m m e d . 

• B y us ing the t h e r m a l pr inter ( T P - 1 7 2 4 ) , a hard c o p y of 
t h e p r o g r a m m e c o n t e n t s c a n be m a d e . 

• B y us ing the m e m o r y p a c k ( M T - 1 7 2 5 ) , t he p r o g r a m m e 
c o n t e n t s for up to 6 2 s t e p s c a n be t r ans fe r red f r o m the 
osc i l l o scope to t h e m e m o r y p a c k or v i c e v e r s a , a n d the 
da ta c a n be re ta ined for a long per iod of t ime . 

• S W E E T O U T a n d S W E E P G A T E ou tpu t t e r m i n a l s a re 
opt iona l . 

• T h e i n te r face uni t of t h e e x t e r n a l cont ro l uni t c a n be 
m a t c h e d . 
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SPECIFICATIONS 

CS-1720 PROGRAMMABLE OSCILLOSCOPE 
CATHODE RAY TUBE (CRT) 

Mode l 1 4 0 C G B 3 1 
T y p e R e c t a n g u l a r w i t h i n t e r n a l 

g ra t i cu le . 
A c c e l e r a t i o n v o l t a g e 6 k V 

D i sp lay a r e a 8 x 1 0 d i v i s i ons 

(1 d iv = 9 . 5 m m ) 
VERTICAL AXIS (CHI, CH2,) 

S e n s i t i v i t y 2 m V / d i v - 5 V / d i v 

A c c u r a c y ± 5 % 
A t t e n u a t o r 2 m V / d i v - 5 V / d i v 1 - 2 - 5 

s e q u e n c e . 

F ine a d j u s t m e n t poss ib le bet ­
w e e n all r a n g e s ; remo te c o n ­
trol ler ( R T - 1 7 2 1 ) , C A L a n d 4 
range p r e s e t s w i t h ve rn ie r 
a d j u s t m e n t a re poss ib le . 

Input r e s i s t a n c e 1 M f i ± 5 % 
Input c a p a c i t y 3 7 p F ± 3 p F 

Input coup l i ng A C - G N D - D C 

F r e q u e n c y r e s p o n s e 
D C D C - 2 0 M H z ( - 3 d B ) 

D C - 3 0 M H z ( - 6 d B ) 
A C 5 H z - 2 0 M H z ( - 3 d B ) 

5 H z - 3 0 M H z ( - 6 d B ) 

R i s e t i m e Be t t e r t h a n 1 7 . 5 n s 

S igna l de lay t i m e More t h a n 1 0 n s on the 
s c r e e n . 

C r o s s t a l k - 4 0 d B or be t te r , a t 1 k H z 
Opera t i ng m o d e s 

C H 1 C H 1 on ly , s ing le t r a c e 

C H 2 C H 2 on ly , s ing le t r a c e 

A L T C H 1 , C H 2 dua l t r a c e , a l ter­
na te m o d e 

C H O P C H 1 , C H 2 dua l t r a c e , c h o p 
m o d e 

A D D S ing le t r a c e a lgebra ic s u m of 

C H 1 and C H 2 
C H 2 INV C H 2 inve r ted po lar i ty , C H 1 

m i n u s C H 2 , s ing le t r a c e 
S E P C H 1 or C H 2 , one input s igna l , 

dua l t r a c e , a l te rna te 
C h o p f r e q u e n c y A p p r o x 2 0 0 k H z 

M a x i m u m input v o l t a g e s 2 0 0 V p-p or 1 0 0 V ( D C + A C 
peak) 

M a x i m u m und is to r ted 8 d iv. m in imum f rom D C — 
amp l i t ude 2 0 M H z 

HORIZONTAL AXIS (CH2 INPUT) 
Opera t i ng m o d e s S W E E P T I M E / D I V range c a n 

be s e l e c t e d to X — Y m o d e . 

C H 1 - Y a x i s : C H 2 - X a x i s 

S e n s i t i v i t y S a m e a s C H 2 ve r t i ca l a x i s 

A c c u r a c y S a m e a s C H 2 ve r t i ca l a x i s 
A t t e n u a t i o n S a m e a s C H 2 ve r t i ca l a x i s 

Input r e s i s t a n c e S a m e a s C H 2 ve r t i ca l a x i s 

Input c a p a c i t y S a m e a s C H 2 ve r t i ca l a x i s 
Input coup l ing S a m e a s C H 2 ve r t i ca l a x i s 
F r e q u e n c y r e s p o n s e 

D C : D C - 2 M H z ( - 3 d B ) 

A C : 5 Hz - 2 M H z ( - 3 d B ) 
X - Y p h a s e d i f f e r e n c e W i t h i n 3 ° at 1 0 0 k H z 

SWEEP CIRCUITS 
S w e e p s y s t e m 

N O R M T r i g g e r i n g s w e e p ( r e m o t e 
cont ro l le r R T - 1 7 2 1 ) 

A U T O T r igge r ing s w e e p and au to 

f r ee run s w e e p in a b s e n c e of 
t r igger s igna l ( w i t h R T - 1 7 2 1 ) 

S w e e p t ime 0 . 2 / ^ s / d i v - 0 . 5 s / d i v 1 - 2 - 5 

s e q u e n c e , w i t h ve rn ie r c o n ­
t ro l f i ne a d j u s t m e n t b e t w e e n 
all 2 0 r a n g e s ( w i t h r emo te 
con t ro l l e r R T - 1 7 2 1 ) ; C A L 
a n d 3 range p r e s e t s w i t h v e r ­
nier a d j u s t m e n t a re poss ib l e . 

A c c u r a c y ± 5 % 
S w e e p magn i f i ca t i on X 5 ( f i ve t i m e s ) ± 5 % 

L inea r i t y 3 % or be t te r at n o r m a l , 5 % 
or bet ter a t X 5 magn i f i ca t i on 

TRIGGERING 
S o u r c e V E R T M O D E , C H 1 , C H 2 , 

L I N E , E X T . 

Coup l i ng m o d e A C , L F R E J , H F R E J , D C , V I D E O . 

V i d e o polar i ty V I D E O ( + / - ) ; F R A M E 

( + / - ) 
T r igge r ing m o d e M A N U A L , F I X (au toma t i ca l l y 

f i x e s leve l a t cen te r of t r igger 
s o u r c e ) . 

S y n c polar i ty C H 1 / C H 2 
( + / + , + / - , - / + , - / - ) 

E x t e r n a l s y n c E X T 

Input r e s i s t a n c e 1 Mfidb 5 % 

Input c a p a c i t y 4 0 p F ± 5 p F 
M a x i m u m input vo l tage 1 0 0 V p - p , or 5 0 V ( D C + A C 

p e a k ) 
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Trigger sensit ivi ty 

Coupling 
Frequency range 

(Hz) 

Minimum S y n c Voltage 
Coupling 

Frequency range 
(Hz) INT E X T 

A C 
1 0 - 2 0 MHz 

2 0 - 1 5 MHz 
1 div. 

0 . 5 div. 
1.0 V 
0 . 5 V 

A C (LFREJ) 
Below 3 0 kHz the minimum sync amplitude (voltage) 

wi l l increase. 

A C (HFREJ) 
T h e range below 2 0 Hz and above 3 0 kHz the 
minimum sync amplitude (voltage) wil l increase. 

DC 
DC - 2 0 MHz 

DC - 1 5 MHz 
1 div. 

0 . 5 div. 
1.0 V 
0 . 5 V 

V IDEO V IDEO S Y N C L E V E L 0 . 5 div. 0 . 5 V 

A U T O : S a m e a s a b o v e s p e c i f i c a t i o n s 

for a b o v e 2 0 Hz 

F I X : 2 0 Hz - 2 0 M H z , 1 d iv . 

( 1 . 0 V ) 

Ca l ib ra t ion vo l t age Square w a v e , posit ive polarity 

0 . 1 V ± 2 % 

1 k H z ± 5 % 

INTENSITY MODULATION 
Input vo l t age In T T L leve l i n tens i t y modu la ­

t i o n i s p o s s i b l e . ( M o r e 
pos i t i ve l eve l s i n c r e a s e the 
i n tens i t y ) . 

Input i m p e d a n c e A p p r o x . 1 0 k f l 
U s a b l e f r e q u e n c y range D C — 5 M H z 
M a x i m u m inpu t vo l t age ± 5 0 V ( D C + A C peak ) 

VERTICAL AXIS SIGNAL OUTPUT (Signal Output of 
CHI) 

Outpu t vo l t age 1 0 0 m V p-p/div m i n i m u m , a t 

1 k H z 
Ou tpu t i m p e d a n c e A p p r o x 5 0 Q 

F r e q u e n c y r e s p o n s e 1 0 H z — 2 0 M H z ( - 3 d B ) 
( 5 0 fi load) 

SWEEP OUTPUT (Optional) 
Outpu t vo l t age More t han 1 V p-p ( 5 0 ft load) 
O u t p u t i m p e d a n c e A p p r o x 5 0 ft 

GATE OUTPUT (Optional) 
Outpu t vo l t age T T L ou tpu t , se r i es r e s i s t a n c e 

2 2 0 ft nega t i ve logic (dur ing 
s w e e p opera t ion , l o w leve l ) 

TRACE ROTATION T r a c e ang le is poss ib le by 

t r a c e ro ta t ion con t ro l o n t h e 
f ront pane l . 

PROGRAMME STATES 
P r o g r a m m e i t ems 8 b l o c k s , 2 4 i t e m s 

1 b lock ( C H 1 ) 

Input coup l ing A C / D C 

Ve r t i ca l sens i t i v i t y 2 m V / d i v — 5 V / d i v ( 1 1 

ranges ) C A L and 4 p r e s e t s 

w i t h ve rn ie r a d j u s t m e n t are 

p rov ided . 

2 b lock ( C H 2 ) 
Input coup l ing A C / D C 
V e r t i c a l sens i t i v i t y 2 m V / d i v — 5 V / d i v ( 1 1 

ranges ) C A L and 4 p r e s e t s 
w i t h vern ie r a d j u s t m e n t are 
p rov ided . 

3 b lock 

S e p a r a t e S E P ( C H 1 / C H 2 ) 

Opera t i ng m o d e C H 1 , C H 2 , A L T , C H O P , A D D 

Polar i ty i nve rs ion C H 2 INV 

4 b lock 

V e r t i c a l pos i t ion C H 1 : 5 point p r e s e t s (more 

t h a n ± 4 div a d j u s t a b l e ) . 

V e r t i c a l pos i t ion C H 2 : 5 point p r e s e t s (more 

t h a n ± 4 div a d j u s t a b l e ) . 

5 b lock 

S w e e p t ime 0 . 2 /^s/d iv — 0 . 5 s / d i v ( 2 0 

ranges ) 

C A L and 3 range p r e s e t s w i t h 

ve rn ie r f ine a d j u s t m e n t . 

X - Y opera t ion X - Y , 1 range . 

6 b lock 

S w e e p magn i f i ca t i on X 5 ( f i ve t i m e s ) M A G 

Tr igge r ing mode M A N U A L / F I X 

S y n c polar i ty C H 1 / C H 2 

( + / + , + / - , - / + , - / - ) 

V I D E O polar i ty V I D E O ( + / - ) ; F R A M E 

( + / - ) 
7 b lock 

S O U R C E V M O D E , C H 1 , C H 2 , L I N E , 

E X T 

Coup l ing A C , L F R E J , H F R E J , D C , V I D E O 

E X T t r igger input O F F , 1 2 3 ( R U - 1 7 2 2 , 

R U - 1 7 2 3 ) 

8 b lock 

Input signal changeover 1 — 5 ( R U - 1 7 2 2 ) 

( C H 1 ) 1 - 1 0 ( R U - 1 7 2 3 ) 

Input signal changeover 1 — 5 ( R U - 1 7 2 2 ) 

( C H 2 ) 1 - 1 0 ( R U - 1 7 2 3 ) 

R e m o t e S t e p s e q u e n c e : A , B , C , D. 

S t a r t s t e p , end s t e p , 4 k inds 

of e a c h . 

PROGRAMME CONTROL FUNCTIONS 
Con t ro l me thod M i c r o p r o c e s s o r con t ro l 

M e m o r y C M O S , R A M , w i t h ba t te ry 

S t e p s 6 2 s t e p s ( 0 0 - 6 1 ) 

Opera t i on K e y opera t ion ( remote c o n ­

trol ler R T - 1 7 2 1 ) 

Ind ica t ion S T E P N O . , 2 f i gu res , 7 

s e g m e n t s 

R E A D : green L E D 

W R I T E : red L E D 

P A R T W R T : g reen & red 

L E D s 
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P r o t e c t i v e c i r cu i t r y L o w ba t te ry leve l ind ica t ion 

is p rov ided . (7 s e g m e n t s 

f l a s h on) 

M e m o r y p a c k : m i s c o n n e c f i o n 

a v o i d a n c e f u n c t i o n is pro­

v i ded (no opera t i on ) . 

Pr in ter : m i s c o n n e c t i o n 

a v o i d a n c e func t i on is pro­

v i d e d : w a r n i n g a la rm wi l l 

s o u n d . 

OPTIONAL EXTERNAL ACCESSORIES 
Probe s e l e c t o r , R U - 1 7 2 2 
( C H 1 x 5 & C H 2 x 5 , E X T x 3 ) 
P robe s e l e c t o r , R U - 1 7 2 3 
( C H 1 x 1 0 or C H 2 x 1 0 , 
E X T X 3 ) 

T h e r m a l pr inter T P - 1 7 2 4 
M e m o r y p a c k M T - 1 7 2 5 
It is poss ib l e to e x p a n d t h e 
f u n c t i o n of t h e o s c i l l o s c o p e 
w i t h e x t e r n a l con t ro l . 

POWER SUPPLY 
V o l t a g e L o w : 9 0 V - 1 3 2 V 

H igh : 1 8 0 V - 2 6 4 V 

F r e q u e n c y 5 0 / 6 0 H z 

P o w e r c o n s u m p t i o n A p p r o x 4 3 W 

DIMENSIONS 
W i d t h 2 8 4 ( 3 1 2 ) m m 

Heigh t 1 3 8 (1 5 0 ) m m 

L e n g t h 4 0 0 ( 4 5 0 ) m m 

T h e d i m e n s i o n s in b r a c k e t s 

are inc lud ing f i t t i ngs . 

WEIGHT 7 . 1 kg 
ACCESSORIES P r o b e s ; 2 p i e c e s ( P C - 3 9 ) 

I ns t ruc t i on m a n u a l ; 1 c o p y . 

A C p o w e r c a b l e : 1 p i ece 

OPERATING ENVIRONMENT 
O p t i m u m t e m p e r a t u r e 
and hum id i t y : 1 0 ° C - 3 5 ° C 8 5 % R H or 

l e s s 

Ope ra t i ng t e m p e r a t u r e 

a n d hum id i t y : 0 ° C - 5 0 ° C , 9 0 % R H or 
l e s s 

S t o r a g e t e m p e r a t u r e a n d 
humid i t y : - 2 0 ° C - 5 5 ° C , 8 0 % R H 

or l e s s 

OPTIONAL ACCESSORIES 
R e m o t e cont ro l le r ; R T - 1 7 2 1 

Probe s e l e c t o r , ( 5 inpu ts x 2 

c h a n n e l ) ; R U - 1 7 2 2 

P robe s e l e c t o r , ( 1 0 i npu ts x 

1 c h a n n e l ) ; R U - 1 7 2 3 

T h e r m a l pr in ter ; T P - 1 7 2 4 

M e m o r y p a c k : M T - 1 7 2 5 

RT-1721 REMOTE CONTROLLER (OPTION) 
REMOTE OPERATION SECTION 

V E R T I C A L A X I S ( C H 1 , C H 2 ) 
V a r i a b l e a t t enua t i on V e r n i e r f i ne a d j u s t m e n t bet ­

w e e n all r a n g e s of V O L T S / 
D I V con t ro l on C S - 1 7 2 0 is 
p o s s i b l e , in add i t ion to p r e s e t 
c h a n g e - o v e r . 

Pos i t i on a d j u s t m e n t 5 P r e s e t s , m o r e t h a n ± 4 d iv . 
a d j u s t a b l e . 

V e r n i e r f i n e a d j u s t m e n t : 
m o r e t h a n ± 2 d iv ad jus tab le . 

Input coup l ing P u s h G N D , C H 1 / C H 2 

Hor izon ta l pos i t ion More t h a n ± 5 d iv ad jus tab le , 
a d j u s t m e n t 

S w e e p t ime va r iab le V e r n i e r f i ne a d j u s t m e n t bet ­
w e e n all r a n g e s of S W E E P 
T I M E / D I V con t ro l on C S -
1 7 2 0 is p o s s i b l e , in addi t ion 
to p rese t c h a n g e - o v e r . 

S w e e p mode N O R M / A U T O 
T r i gge r leve l More t h a n ± 4 d iv 

PROGRAMME OPERATION SECTION 
P r o g r a m m e c o n s o l e 

k e y s 2 9 t y p e s . 
DIMENSIONS 

W i d t h 2 3 0 ( 2 9 0 ) m m 
He igh t 5 5 ( 6 9 ) m m 

L e n g t h 1 1 5 (1 2 0 ) m m 

D i m e n s i o n s in b r a c k e t s a re 
w i t h f i t t i ngs . 

WEIGHT 1 .2 kg 
ACCESSORY C o n n e c t i n g cab le C B - 5 0 2 0 S 
OPERATING ENVIRONMENT 

S a m e a s osci l loscope C S - 1 7 2 0 

• C i r cu i t a n d rat ing are s u b j e c t to c h a n g e w i t h o u t no t i ce 
due to d e v e l o p m e n t s in t e c h n o l o g y . 
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PREC 

- N O T E 

B e f o r e us ing the o s c i l l o s c o p e C S - 1 7 2 0 , c h e c k the 

p o w e r supp l y v o l t a g e , and m a k e s u r e t ha t the 

v o l t a g e se l ec to r s w i t c h is co r rec t l y s e t to t h e cor ­

respond ing v o l t a g e . If t he cont ro l i s i nco r rec t l y s e t , 

d a m a g e to t h e e l ec t r i c c i r cu i t s w i l l o c c u r , s o c h e c k 

ca re fu l l y . A f t e r c h e c k i n g tha t t h e p o w e r s u p p l y 

v o l t a g e and the v o l t a g e se lec to r s w i t c h c o r r e s p o n d , 

c o n n e c t t h e C S - 1 7 2 0 o s c i l l o s c o p e to a su i tab le 

s o c k e t us ing the A C p o w e r c o r d . 

1 ) Do not s w i t c h the power s w i t c h on and off rapidly in 
s u c c e s s i o n , a s this may c a u s e it to malfunct ion. A l low 
at least 3 s e c o n d s be tween swi tching on and s w i t c h ­
ing off. 

2 ) W h e n connect ing or disconnect ing any of the optional 
a c c e s s o r i e s , the power must be O F F . 

3 ) A v o i d us ing the C S - 1 7 2 0 under t he f o l l ow ing c o n d i ­
t i o n s : 
a) In d i rec t sun l i gh t . 

b) In a r oom w i t h h igh t e m p e r a t u r e a n d humid i t y . 
c ) In a room a f f e c t e d by v ib ra t ion f r om n e a r b y 

m a c h i n e r y . 

d) Near a n y high v o l t a g e i ns t rumen t , or one w i t h a 
s t r o n g m a g n e t i c f ie ld . 

4 ) E n s u r e tha t t he v o l t a g e at e a c h input te rmina l d o e s no t 
e x c e e d the m a x i m u m ra t ing . 

C H 1 , C H 2 inpu t : R e f e r to s p e c i f i c a t i o n s 
E X T T R I G inpu t : R e f e r to s p e c i f i c a t i o n s 
Z A X I S input : R e f e r to s p e c i f i c a t i o n s 

Do not c o n n e c t a n y of the ou tpu t t e rm ina l s to a n e x t e r ­
nal s igna l s o u r c e . 

UTIONS 

5 ) K e e p the br igh tness contro l to the n e c e s s a r y m in imum. 

6 ) Do not l e a v e the C S - 1 7 2 0 for a n y length of t ime w i t h 
a s t a t i o n a r y spo t d i s p l a y e d on the s c r e e n . 

7 ) T h e C S - 1 7 2 0 u s e s a b a c k u p bat tery s y s t e m for t h e pro­
g r a m m e da ta . W h e n the bat tery level is get t ing l ow , the 
S T E P L E D wi l l f l ash w h e n the p o w e r is s w i t c h e d on . In 
t h i s e v e n t , r ep lace the ba t te r i es , re fer r ing to the 
appropr ia te s e c t i o n in t h e m a i n t e n a n c e i ns t r uc t i ons . 

8 ) T o avo id poss ib le e lec t r i c s h o c k s , e n s u r e t he ea r th 
te rm ina l is proper ly c o n n e c t e d . ( S e e f ron t panel 
( 1 6 ) for e x p l a n a t i o n a n d i ns t ruc t i ons ) 

9 ) B e su re t ha t no o b j e c t s are a l l o w e d to res t on t he top 
of t he unit or tha t coo l ing v e n t s are not b l o c k e d , s i n c e 
t h i s w i l l c a u s e an undue t e m p e r a t u r e r i se . 

1 0 ) Be fo re r e m o v i n g t h e c a s e , be su re to tu rn off the 
p o w e r . S i n c e t h e C S - 1 7 2 0 m a k e s u s e of h igh v o l t a g e 
c i r c u i t r y , if r e m o v i n g t h e c a s e , re fe r to t he 
" M A I N T E N A N C E " for r emov ing the c a s e . 

1 1 ) S e t t i n g t he A C v o l t a g e se lec to r . 

1) L o o s e n the s c r e w and r e m o v e the s topper p la te . 
2 ) S w i t c h the lever to t he oppos i te s i de . 
3 ) L o c k t he lever by a t t a c h i n g the s topper p la te to t he 

oppos i te s ide a n d t ight t he t w o s c r e w s . 

1 2 ) C a s c a d e c o n n e c t i o n m u s t not be m a d e . Neve r m a k e 
c a s c a d e c o n n e c t i o n w i t h C H 1 ou tpu t to the C H 2 input 
or E X T input . 

1 3 ) Neve r c o n n e c t C H 1 or C H 2 input in paral lel w i t h E X T 
input . 

1 4 ) In order to obta in a c c u r a t e m e a s u r e m e n t s , it is m o s t 
impor tan t to ca l ib ra te t h e probe co r rec t l y be fore us ing 
the o s c i l l o s c o p e . F i r s t , c o n n e c t t h e probe to t he c h a n ­
nel to be u s e d , and c o n n e c t t he t ip of t he probe to t he 
C A L te rm ina l on t he f ron t pane l . A d j u s t t he probe t r im­
mer pot to get t he proper s q u a r e w a v e f o r m on the C R T 
s c r e e n . W h e n c o n n e c t i n g the probe to t he C A L ter­
m i n a l , be su re a l w a y s to c o n n e c t it t oge ther w i t h t h e 
G N D te rm ina l . W h e n the G N D te rm ina l is in an open 
cond i t i on , s igna l no i se wi l l a c c o m p a n y the w a v e f o r m . 
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CONTROLS AND INDICATORS 

PROGRAMMABLE OSCILLOSCOPE CS-1720 

(1) V O L T S / D I V 
V e r t i c a l a t t enua to r ca l i b ra ted in vo l t age per d i v i s i on , in 

1 - 2 - 5 s e q u e n c e , and a d j u s t m e n t w i l l g i ve t he o p t i m u m 

w a v e f o r m . T h e v e r t i c a l s e n s i t i v i t y is ca l i b ra ted at 

G A I N C A L pos i t i on . W h e n t h e o s c i l l o s c o p e is be ing u s ­

ed a s an X - Y s c o p e , t h i s cont ro l s e r v e s a s t h e Y - a x i s 

con t r o l . 

( 2 ) G A I N P R E S E T 
V e r t i c a l a t t enua t i on ad jus te r a n d p rese t se lec to r ; 

c h a n g e - o v e r of 4 p rese t r a n g e s and C A L , s e t by t h e 

v e r t i c a l a t t enua t i on a d j u s t m e n t con t ro l ( 2 9 ) . T h i s 

s e l e c t o r is ca l i b ra ted in t he C A L pos i t i on . In X - Y s c o p e 

t h i s cont ro l i s t h e Y - a x i s p rese t s e l e c t o r . 

(3) A C - G N D - D C 
V e r t i c a l input s e l e c t o r s w i t c h fo r C H 1 . In X - Y ope ra ­
t i on , t h e Y a x i s - i n p u t se l ec to r s w i t c h . 
A C : T h e D C c o m p o n e n t of t he input s igna l is 

b l o c k e d . 
G N D : O p e n s s igna l pa th a n d g round input to 

v e t i c a l ampl i f ie r . T h i s p r o v i d e s a ze ro 
s igna l b a s e l ine. 

D C : D i rec t input of both A C and D C c o m ­

p o n e n t s of input s i g n a l . 

(4) INPUT 
V e r t i c a l input t e rm ina l for C H 1 . Dur ing X - Y ope ra t i on , 

t h e Y - a x i s input . 

(5) V O L T S / D I V 
Ver t i ca l a t t enua to r for C H 2 , h a v i n g t h e s a m e f u n c t i o n 

a s C H 1 V O L T S / D I V ( 1 ) . Dur ing X - Y ope ra t i on , t h e 

X - a x i s a t t enua to r . 

(6) G A I N P R E S E T 
C H 2 ve r t i ca l a t t enua to r ad jus te r and p rese t s e l e c t o r . 

H a s t he s a m e f u n c t i o n a s C H 1 G A I N P R E S E T ( 2 ) . In 

X - Y ope ra t i on , t h e X - a x i s p rese t a t t enua t i on s e l e c t o r . 

(7) A C - G N D - D C 
C H 2 ve r t i ca l input s e l e c t o r . In X - Y ope ra t i on , t he 

X - a x i s input se l ec to r s w i t c h . It h a s t h e s a m e f unc t i on 

a s C H 1 A C - G N D - D C ( 3 ) . 

(8) INPUT 
C H 2 ve r t i ca l input . In X - Y ope ra t i on , t he X - a x i s input 

t e rm ina l . 

(9) M O D E 
S e l e c t s t h e opera t ing m o d e of t h e ve r t i ca l a x i s . 

C H 1 : C H 1 input s igna l is d i s p l a y e d on t h e C R T 

s c r e e n . 

C H 2 : C H 2 input s igna l is d i sp layed on t h e C R T 

s c r e e n . 

A L T : C H 1 a n d C H 2 s i g n a l s are d i sp layed a l ter­

na te l y . 

C H O P : 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 in 

chopp ing m o d e . 

A D D : T h e a lgeb ra i c s u m of C H 1 a n d C H 2 is 
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d i s p l a y e d , in s ing le t r a c e . W h e n C H 2 I N V 
is s e t , t he d i f f e rence is d i s p l a y e d in s ing le 
t r a c e . 

C H 2 I N V : T h e po lar i ty of C H 2 s igna l is r e v e r s e d . 

S E P : C H 1 input s igna l i s a l te rna te ly d i s p l a y e d in 

b o t h " m a i n " a n d " s u b " . R e f e r to 

S E P A R A T E P R E S E T ( 3 0 ) i ns t r uc t i ons . 

In C H 2 , C H 2 input s igna l is d i sp layed a s 

s a m e func t i on a s C H 1 S E P opera t ion . 

N O T E • 1 

T h e v a r i o u s v e r t i c a l mode a re re la ted to t r igger 

s o u r c e . R e f e r to S O U R C E ( 2 0 ) i n s t r u c t i o n s . 

( 1 0 ) I N T E N S I T Y 

A d j u s t s t h e b r i g h t n e s s of t he t r a c e , w i t h ou ts ide a x i s 

con t ro l . C l o c k w i s e rotat ion i n c r e a s e s b r i g h t n e s s . 

( 1 1 ) T R A C E R O T A T I O N 

A d j u s t s t h e ang le of t he hor izonta l t r a c e . 

( 1 2 ) P O W E R 

S w i t c h e s on or o f f t he p o w e r to t he C S - 1 7 2 0 . W h e n 
c o n n e c t i n g or d i s c o n n e c t i n g a n y of t h e opt ional a c ­
c e s s o r i e s be s u r e t he p o w e r s w i t c h is in t he O F F pos i ­
t i on . 

( 1 3 ) P I L O T L A M P 

W h e n lit, i n d i c a t e s p o w e r is O N . 

( 1 4 ) F O C U S 

A d j u s t s t he f o c u s of t he t r a c e . A s t h e C S - 1 7 2 0 u s e s 
a n au to f o c u s c i r cu i t , o n c e th i s con t ro l is a d j u s t e d , it 
n e e d no t f r e q u e n t l y t o be r e a d j u s t e d . 

( 1 5 ) C A L 

P r o v i d e s 0 . 1 V p e a k to p e a k s q u a r e w a v e input 
s igna l at 1 k H z . 

( 1 6 ) G N O 

T h e g round t e rm ina l u s e d to ea r th t he o s c i l l o s c o p e 

c h a s s i s a n d body a s an aid a g a i n s t e lec t r i ca l s h o c k s . 

( 1 7 ) S W E E P T I M E / D I V 

Hor izon ta l s w e e p t i m e con t ro l . It s e l e c t s s w e e p t i m e s 
f r o m 0 , 2 /Lis/div — 0 . 5 s /d i v in 2 0 r a n g e s in 1 - 2 - 5 
s e q u e n c e . In add i t i on , ful l c o u n t e r - c l o c k w i s e ro ta t ion 
e n e r g i s e s X - Y s c o p e opera t ion . 

( 1 8 ) S W E E P T I M E V A R I P R E S E T 

T h i s con t ro l is a f ine ad jus te r and p rese t for s w e e p 

t i m e . It c a n s e l e c t th ree range p r e s e t s a n d C A L s e t by 

S W E E P T I M E V A R I P R E S E T ( 3 6 ) . S w e e p t ime i s 

ca l i b ra ted in C A L pos i t i on . 

( 1 9 ) P U S H X 5 M A G 

W h e n t h i s con t ro l is p u s h e d in (ML) pos i t i on , t h e 
s w e e p t i m e i s m a d e 5 t i m e s f a s t e r per d i v i s i on . W i t h 
t h e bu t ton in (.—*-) pos i t i on , m o r m a l s w e e p t i m e i s 
r e s u m e d . 

( 2 0 ) S O U R C E 

S e l e c t s s w e e p t r igger s o u r c e . 

V E R T M O D E : T r i gge r s igna l is s e l e c t e d by se t t i ng 

ve r t i ca l m o d e . 

CH1 C H 1 signal becomes trigger source 

C H 2 C H 2 signal becomes trigger source 

A L T For C H 1 , C H 1 signal becomes trigger source 
For C H 2 , C H 2 signal becomes trigger source. 

CHOP C H O P change-over signal becomes trigger source 

ADD Algebraic sum of CH1 & C H 2 signals becomes trigger source 

C H 1 : C H 1 s igna l b e c o m e s t r igger s o u r c e . 

C H 2 : C H 2 s igna l b e c o m e s t r igger s o u r c e . 

L I N E : T h e p o w e r s o u r c e f r e q u e n c y s igna l 
b e c o m e s t r igger s o u r c e . 

E X T : T h e s igna l appl ied to E X T T R I G ( 2 5 ) 

b e c o m e s t r igger s o u r c e . 

I N O T E : ^ 1 
1) W h e n the ve r t i ca l a x i s m o d e is s e t in A L T , in 

V I D E O F R A M E ( 2 2 ) C H I s igna l w i l l be f i x e d to 
t r igger s o u r c e . 

2 ) W h e n the ve r t i ca l a x i s m o d e is s e t in C H O P , a s 
t he C H O P c h a n g e - o v e r s igna l b e c o m e s the t r ig­
ger s o u r c e , s t ab le d i sp lay c a n n o t be o b s e r v e d . 
T h e r e f o r e in t h i s i n s t a n c e , s e l e c t proper t r igger 
s i g n a l , e x c l u d i n g V E R T M O D E . 

( 2 1 ) C O U P L I N G 

C o n t r o l s t he coup led t r igger s igna l 
A C : T r igger s igna l is A C c o u p l e d , e x c l u d i n g D C 

c o m p o n e n t s . 

L F R E J : T r igger s igna l is coup led to s y n c c i rcu i t 
t h rough high p a s s f i l ter . A l l l o w f r e q u e n c y 
c o m p o n e n t s are a t t e n u a t e d . 

H F R E J : T r i gge r s igna l i s c o u p l e d to s y n c c i r cu i t 
t h rough l o w p a s s f i l ter. A l l h igh f r e q u e n c y 
c o m p o n e n t s a re a t t e n u a t e d . 

D C : T r i gge r s inga l is D C c o u p l e d , a n d is coup led 
to s y n c c i r cu i t , inc lud ing D C c o m p o n e n t s . 

V I D E O : For v i deo s y n c s i gna l . In t h i s c a s e if V I D E O 
P O L A R I T Y s w i t c h ( 2 2 ) is s e t to V I D E O L I N E 
or F R A M E , hor izonta l s y n c ( T V . H) or ve r ­
t i ca l s y n c ( T V . V ) c a n be s e l e c t e d for s y n ­
c h r o n i z a t i o n . 

( 2 2 ) V I D E O P O L A R I T Y 

S e l e c t polar i ty of v i deo s n y c s i gna l . 

V I D E O L I N E : S w e e p i s t r iggered on hor izonta l s y n c 

s igna l in v ideo s i gna l . A t t h i s t i m e , + or -

polar i ty shou ld be s e l e c t e d . 

+ : For pos i t i ve polar i ty s y n c s igna l ( s y n c 

s igna l is up s ide of t he V I D E O s igna l ) 

- : For n e g a t i v e polar i ty s y n c s igna l ( s y n c 

s igna l is d o w n s ide of t h e V I D E O s igna l ) 

V I D E O F R A M E : S w e e p is t r iggered on ve r t i ca l s y n c 

s igna l in V I D E O s i gna l . 
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+ : For pos i t i ve po lar i ty s y n c s igna l ( S y n c 

s igna l is up s ide of t he V I D E O s igna l ) 

- : For n e g a t i v e polar i ty s y n c s igna l ( S y n c 

s igna l is d o w n s ide of t h e V I D E O s igna l ) 

N O T E 

A s t h e 1 /2 d iv ider c i r cu i t is p rov ided in t h e V I D E O 
F R A M E s y n c h r o n i z i n g c i r cu i t , odd or e v e n f ie ld c a n 
be s e l e c t e d by t h e S L O P E ( 2 3 ) se l ec to r s w i t c h ; 
re fe r to V I D E O S Y N C in O P E R A T I O N i ns t ruc t i on . 

( 23 ) S L O P E 
S y n c polar i ty s e l e c t o r s w i t c h . A l s o odd or e v e n f ie ld 
s e l e c t o r w h e n V I D E O F R A M E is s e t . 
C H I : C H 1 s y n c polar i ty c h a n g e - o v e r . 

+ : S w e e p is t r iggered on r is ing s lope of 

w a v e f o r m . 
- : S w e e p i s t r iggered on fa l l ing s lope of 

w a v e f o r m . 

C H 2 : C H 2 s y n c polar i ty c h a n g e - o v e r . 
+:" S w e e p is t r iggered on r is ing s lope of 

w a v e f o r m . 
- : S w e e p i s t r iggered on fa l l ing s lope of 

w a v e f o r m . 

- N O T E 
For S L O P E the po lar i ty of C H 1 + / - a n d C H 2 + / -

i s c h a n g e d o v e r a c c o r d i n g to t h e s y n c s igna l 

s e l e c t e d on S O U R C E ( 2 0 ) . H o w e v e r , s i n c e s o m e 

c o n n e c t i o n s e x i s t w i t h M O D E and V I D E O F R A M E , 

re fe r to t h e O P E R A T I O N i n s t r u c t i o n s . 

( 24 ) F I X / M A N U A L 
F I X ( « ) : A u t o m a t i c t r igger ing leve l con t ro l . S y n c is 

ob ta ined w i t h o u t c o n n e c t i o n w i t h T R I G 

L E V E L ( 6 0 ) . 

< L E F T S I D E > 

M A N U A L {ML): T r i gge r ing leve l c a n be a d j u s t e d by 

T R I G L E V E L ( 6 0 ) . 
N O T E 

W h e n T R I G L E V E L ( 6 0 ) is pul led out ( P U L L N O R M ) , 

F I X o p e r a t i o n i s a u t o m a t i c a l l y c a n c e l l e d , a n d 

m a n u a l opera t ion is s e l e c t e d . 

(25 ) E X T T R I G 
E x t e r n a l t r igger input t e r m i n a l . If S O U R C E ( 2 0 ) 

s w i t c h h a s been s e t to E X T , t he s igna l at t h i s input 

b e c o m e s the t r igger s o u r c e . 

(26 ) S T E P 
P r o g r a m m e s t e p n u m b e r ind ica tor . S t e p n u m b e r c a n 
be ind ica ted f r om 0 0 to 6 1 a s 2 f i gu res of s e v e n 
s e g m e n t s . W h e n P A R T W R T is s e l e c t e d n u m b e r s 
f r o m 1 to 8 c a n be i nd i ca ted in s ing le f i gu res . T h i s is 
a l so u s e d a s t h e ba t te ry l o w leve l w a r n i n g ind ica tor 
w h i c h w i l l f l a s h w h e n t h e in terna l m e m o r y b a c k - u p 
ba t te ry is b e l o w i ts opera t iona l l e v e l . 

N O T E 
S t e p n u m b e r s f r o m 0 0 to 9 9 c a n be i nd i ca ted . 
H o w e v e r , if 6 2 or o v e r is i n d i c a t e d , t h e ind ica to r 
w i l l f l a s h o n c e , and the s t e p w i l l h a v e no e f f e c t . 

(27 ) R E A D 
G r e e n L E D i n d i c a t e s p r o g r a m m e d a t a are be ing read 

ou t . A t t h e t ime of P A R T W R T it w i l l l ight up t oge the r 

w i t h t he W R I T E L E D ( 2 8 ) . 

(28 ) W R I T E 
R e d L E D i n d i c a t e s input s igna l is be ing w r i t t e n in t he 
m e m o r y . W h e n P A R T W R T is s e t , it w i l l l ight up 
toge the r w i t h t he R E A D L E D ( 2 7 ) . 

(29 ) G A I N P R E S E T 
F ine a d j u s t m e n t con t ro l C H 1 ve r t i ca l a t t enua t i on for 

p r e s e t . 4 p rese t ga ins c a n be s e t a n d s e l e c t e d by 

G A I N P R E S E T ( 2 ) . 

(30 ) S E P A R A T E P R E S E T ( C H 1 / C H 2 ) 
V e r t i c a l pos i t ion a d j u s t m e n t for s u b - s w e e p p rese t 

w h e n S E P ( 9 ) in ve r t i ca l a x i s m o d e is s e l e c t e d . P r e s e t 

a d j u s t m e n t is poss ib le w i t h i n ± 4 d iv f r om the ma in 
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v e r t i c a l s w e e p pos i t ion . T h e p rese t d i s t a n c e wi l l not 
c h a n g e d e s p i t e c h a n g i n g £ P O S I T I O N c o n t r o l s 
( 5 2 / 5 3 , 5 5 / 5 6 ) . 

( 3 1 ) A T T E N U A T O R B A L A N C E 

V e r t i c a l D C b a l a n c e cont ro l for C H 1 or Y . W h e n tu rn ­

ing V O L T S / D I V ( 1 ) ad jus t t h i s cont ro l so t h e t r a c e 

d o e s not sh i f t ve r t i ca l l y . 

( 32 ) D C B A L A N C E 
V e r t i c a l D C b a l a n c e cont ro l for C H 1 or Y . W h e n t h e 

G A I N ( 5 1 ) con t ro l of t he ve r t i ca l ampl i f ie r is be ing 

t u r n e d , D C b a l a n c e shou ld a l so be ad jus ted to f i x t h e 

t r a c e pos i t i on . T h i s a d j u s t m e n t shou ld be ca r r ied out 

a f te r h a v i n g s e t A T T E N U A T O R B A L A N C E ( 3 1 ) cor­

rec t l y . 

(33 ) G A I N P R E S E T 
Fine a d j u s t m e n t con t ro l for p rese t of C H 2 ve r t i ca l a t ­
t e n u a t i o n . Four p rese t ga ins c a n be se t and s e l e c t e d 
by G A I N P R E S E T ( 6 ) . 

( 34 ) A T T E N U A T O R B A L A N C E 
V e r t i c a l D C b a l a n c e cont ro l for C H 2 or X . W h e n be­

ing t u rned the V O L T S / D I V ( 5 ) , ad jus t s o t h e t r a c e 

d o e s not sh i f t ve r t i ca l l y . 

(35 ) D C B A L A N C E 
V e r t i c a l D C b a l a n c e cont ro l for C H 2 or X . W h e n the 

G A I N ( 5 4 ) con t ro l of t he ve r t i ca l ampl i f ie r is being 

t u r n e d , D C b a l a n c e shou ld be ad j us ted to f i x t he 

t r a c e pos i t ion . T h i s a d j u s t m e n t shou ld be ca r r ied out 

a f te r h a v i n g se t A T T E N U A T O R B A L A N C E ( 3 4 ) cor­

rec t l y . 

(36 ) S W E E P T I M E V A R I P R E S E T 
Con t ro l for f i ne a d j u s t m e n t of p rese t t i m e b a s e . 
C h a n g e s b e t w e e n r a n g e s of S W E E P T I M E / D I V c o n ­
t i n u o u s l y . R a n g e s c a n be s e t and s e l e c t e d by S W E E P 
T I M E V A R I P R E S E T ( 1 8 ) . 

(37 ) C A R R Y I N G H A N D L E 
T h e o s c i l l o s c o p e shou ld be car r ied us ing th i s hand le . 

< R E A R P A N E L > 

< R I G H T S I D E > 

1 1 



( 3 8 ) E X T I/O 

C o n n e c t i n g s o c k e t for opt iona l m e m o r y p a c k 

( M T - 1 7 2 5 ) and the o ther e x t e r n a l uni t . 

( 39 ) P R I N T E R I/O 
C o n n e c t i n g s o c k e t for opt ional pr inter ( T P - 1 7 2 4 ) . 

( 43 ) S W E E P O U T ( O P T I O N A L ) 
Moun t ing point for ou tpu t t e rm ina l of s w e e p s i g n a l . 

(44 ) S W E E P G A T E (OPT IONAL) 
Moun t ing point for ou tpu t t e rm ina l of s w e e p ga te 

s i gna l . 

( 40 ) P R O B E S E L E C T O R 
C o n n e c t o r for opt iona l p robe s e l e c t o r ( R U - 1 7 2 2 , 
R U - 1 7 2 3 ) . 

( 41 ) R E M O T E 
C o n n e c t o r for opt iona l r emo te cont ro l le r ( R T - 1 7 2 1 ) . 

I N O T E 1 
W h e n c o n n e c t i n g or d i s c o n n e c t i n g a n y of t h e a b o v e 

a c c e s s o r i e s ( 3 8 ) , ( 3 9 ) , ( 4 0 ) , ( 4 1 ) , e n s u r e t he 

p o w e r s w i t c h is in the O F F pos i t i on . 

( 4 2 ) C H 1 O U T 
V e r t i c a l s igna l ou tpu t t e rm ina l of C H 1 . 

< B O T T O M > 

(45) Z - A X I S INPUT 
I n tens i t y modu la t ion t e r m i na l . I n tens i t y is modu la ted 

at T T L l eve l . 

(46 ) F U S E H O L D E R 
C a r r i e s 1 .2 A f u s e . 

(47 ) P O W E R S O U R C E C O N N E C T O R 
C o n n e c t o r for A C p o w e r input c a b l e . C e n t e r pin of 

t h r e e - w i r e co rd is g round t e r m i n a l . 

(48 ) P O W E R S U P P L Y S E L E C T O R S W I T C H 
T h i s s w i t c h m u s t be ad j us ted a c c o r d i n g to the 
ava i l ab le A C p o w e r . 

L O W : 9 0 V - 1 3 2 V ; H IGH: 1 8 0 V - 2 6 4 V . 

© ® 

• 

( 49 ) A S T I G 
T r a c e or spo t a s t i g m a t i s m c o m p e n s a t i o n con t ro l . 

O n c e a d j u s t e d , t h i s con t ro l d o e s not need f requen t 

r e a d j u s t m e n t . 

( 50 ) F E E T / C A B L E W R A P 
W h e n the C S - 1 7 2 0 is u s e d upr ight ( ve r t i ca l l y ) , t h e s e 

mou ld ings a c t a s f e e t . T h e A C p o w e r cab le c a n a lso 

be w r a p p e d a round t h e m w h e n the C S - 1 7 2 0 is not in 

u s e . 
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REMOTE CONTROLLER: RT-1721 (OPTION) 
< R E M O T E O P E R A T I O N S E C T I O N > 

(51 ) G A I N PUSH PRESET 
C H 1 v e r t i c a l a t t enua t i on f i ne a d j u s t m e n t con t ro l . 

C o n t i n u o u s l y v a r i a b l e b e t w e e n t h e r a n g e s o f 

V O L T S / D I V ( 1 ) . A t C A L pos i t i on , ( fu l ly c l o c k w i s e ) , 

v e r t i c a l a t t e n u a t o r c a n be ca l i b ra ted . For X - Y o p e r a ­

t i o n , it b e c o m e s the Y - a x i s a t t enua t i on f i ne ad jus t ­

m e n t con t ro l . W h e n t h i s cont ro l is p u s h e d in ( P U S H 

P R E S E T ) , t he f o rmer f unc t i on is c a n c e l l e d , a n d the 

ga in c a n be s e t by G A I N P R E S E T ( 2 ) or ( 2 9 ) , and the 

ga in is t h a t v a l u e w h i c h is p r o g r a m m e d or s e l e c t e d . 

(52 ) P O S I T I O N PRESET 

C H 1 v e r t i c a l pos i t i on , p rese t a n d p r e s e t c h a n g e - o v e r 
con t ro l . C o n t i n u o u s l y va r iab le w i t h i n ± 4 d iv on the 
s c r e e n . 5 point p r e s e t s a re s e t and s e l e c t e d . 

( 53 ) P O S I T I O N PUSH PRESET 
C H 1 ve r t i ca l pos i t ion con t ro l . P O S I T I O N P R E S E T 

( 5 2 ) c a n be a d j u s t e d a p p r o x i m a t e l y o f ± 2 d iv . In X - Y 

ope ra t i on , Y - a x i s pos i t ion con t ro l , in addi t ion to 

P O S I T I O N P R E S E T ( 5 2 ) . W h e n th i s con t ro l is p u s h e d 

in ( P U S H P R E S E T ) t he f o rmer f u n c t i o n is c a n c e l l e d , 

a n d t h e pos i t ion c a n be s e t by P O S I T I O N P R E S E T 

( 5 2 ) and t h e t r a c e is pos i t ioned at t h e p r o g r a m m e d or 

s e l e c t e d pos i t i on . 

(54 ) G A I N PUSH PRESET 

C H 2 ve r t i ca l a t t enua t i on f ine a d j u s t m e n t con t ro l . 

C o n t i n u o u s l y v a r i a b l e b e t w e e n t h e r a n g e o f 

V O L T S / D I V ( 5 ) . A t C A L pos i t ion ( fu l ly c l o c k w i s e ) , 

v e r t i c a l a t t enua t i on c a n be ca l i b ra ted . In X - Y o p e r a -

t ion it b e c o m e s t h e X - a x i s a t t enua t i on f ine ad jus t ­
m e n t con t ro l . W h e n the con t ro l is p u s h e d in ( P U S H 
P R E S E T ) , t he f o rmer f unc t i on is c a n c e l l e d , a n d the 
G A I N P R E S E T ( 6 ) and ( 3 3 ) s e t s or s e l e c t s t h e ga in . 
T h e ga in is t h e n t h a t v a l u e s e l e c t e d or p r o g r a m m e d . 

(55 ) P O S I T I O N PRESET 
C H 2 ve r t i ca l pos i t ion p rese t a n d p rese t c h a n g e - o v e r 
con t ro l . C o n t i n u o u s l y va r i ab le w i t h i n ± 4 d iv on t h e 
s c r e e n . 5 po in t p r e s e t s a re p r o g r a m m e d a n d 
s e l e c t e d . 

(56 ) P O S I T I O N PUSH PRESET 
C H 2 ve r t i ca l pos i t ion con t ro l . P O S I T I O N P R E S E T 

( 5 5 ) c a n be ad j us ted app rox ± 2 d iv . Dur ing X - Y 

opera t ion it s e r v e s t h e dual f unc t i on of X - a x i s pos i ­

t ion con t ro l a s w e l l a s P O S I T I O N P R E S E T ( 5 5 ) . W h e n 

th i s con t ro l is p u s h e d in ( P U S H P R E S E T ) , t h e f o rmer 

f u n c t i o n i s c a n c e l l e d , a n d t h e pos i t ion c a n be p rese t 

by P O S I T I O N P R E S E T ( 5 5 ) , and t h e t r a c e is pos i t ion­

ed at w h e r e it w a s s e l e c t e d or p r o g r a m m e d . 

(57 ) P U S H G N D 

C H 1 : W h e n t h e knob is d e p r e s s e d , input of t he 
v e r t i c a l ampl i f ie r is d i s c o n n e c t e d f r o m the 
C H 1 input and c o n n e c t e d to g round . 
T h e r e f o r e t he r e f e r e n c e leve l c a n be eas i l y 
a s c e r t a i n e d . 

C H 2 : W h e n the knob i s d e p r e s s e d , input of t he 
v e r t i c a l ampl i f ie r is d i s c o n n e c t e d f r o m the 
C H 2 input and c o n n e c t e d to g round . 
T h e r e f o r e t he re fe rence leve l c a n be eas i l y 
a s c e r t a i n e d . 
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( 58 ) < • P O S I T I O N 
Hor izon ta l pos i t ion con t ro l . C a n n o t be u s e d dur ing 

X - Y ope ra t i on . 

( 59 ) S W E E P T I M E V A R I PUSH PRESET 
S w e e p t ime f ine a d j u s t m e n t con t ro l . C o n t i n u o u s l y 
va r i ab le b e t w e e n S W E E P T I M E / D I V r a n g e s . A t fu l ly 
c l o c k w i s e C A L s e t t i n g , s w e e p t ime is ca l i b ra ted . 
W h e n t h i s con t ro l is p u s h e d in ( P U S H P R E S E T ) t he 
f o rmer f u n c t i o n is c a n c e l l e d , and the s w e e p ra te c a n 
be s e t by S W E E P T I M E V A R I P R E S E T ( 1 8 ) and ( 3 6 ) 
a n d t h e s w e e p ra te is t h a t v a l u e se t or p r o g r a m m e d . 

( 6 0 ) T R I G L E V E L PUSH AUTO 
A d j u s t s ta r t i ng point for d i s p l a y e d w a v e f o r m . 
P U S H A U T O : S w e e p w i l l be in i t ia ted by t r igger 

s i g n a l . E v e n w h e n the re is no t r igger 
s i g n a l , f r ee run s w e e p is poss ib l e , and 

t h e t r a c e w i l l appea r . 
P U L L N O R M : S w e e p is in i t ia ted w i t h t r igger s i g n a l . 

W h e r e t he re i s no t r igger s i g n a l , t h e 

s w e e p w i l l not appea r . 

N O T E 
W h e n t h i s con t ro l is pul led ou t ( P U L L N O R M ) F I X 

opera t ion i s c a n c e l l e d , and m a n u a l opera t ion is 

s e l e c t e d . 

( 6 1 ) INPUT 
C o n n e c t o r for o s c i l l o s c o p e C S - 1 7 2 0 and remo te 
cont ro l le r . C o n n e c t i n g c a b l e p rov ided m u s t be u s e d . 

( 62 ) E X T U P / D O W N ( O P T I O N A L ) 
Moun t i ng point for e x t e r n a l U P / D O W N cont ro l s igna l 

c o n n e c t o r . 

< P R O G R A M M E O P E R A T I O N S E C T I O N > 

(63 ) P R O G R A M M E C O N S O L E K E Y S 
0 — 9 : N u m b e r k e y . S t e p n u m b e r s and /o r 

b lock n u m b e r s c a n be s e t up d i rec t l y . 

S T O : T h e m e m o r y k e y . T h e p r o g r a m m e 

w h i c h h a s been s e t up c a n be w r i t t e n 

into t h e R A M . 

P A R T W R T : T h e part w r i t i ng k e y . Par t w r i t i ng s t a t e 

is a c t u a t e d by 0 - 8 b lock un i t s . R E A D 

a n d W R I T E L E D s w i l l l ight up . 

A L L W R T : T h e w r i t i ng k e y . A l l b l o c k s are w r i t t e n 

into t h e m e m o r y . W R I T E L E D wi l l l ight 

up . 

R E A D : T h e read ou t k e y . P r o g r a m m e d da ta 

a re read f r o m t h e m e m o r y . T h e R E A D 

L E D w i l l l ight up , a n d t h e C S - 1 7 2 0 

w i l l o p e r a t e a c c o r d i n g to t he pro-
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N O T E 

g r a m m e c o n t e n t s . 
S T R T : S t a r t s t e p s e t u p k e y . U s e d for se t t i ng 

up and read ing ou t s ta r t s t e p n u m b e r s 
in S T E P S E Q U E N C E . 

END: E n d s t e p point k e y . U s e d for se t t i ng 

up and read ing out end s t e p s f r om 
S T E P S E Q U E N C E . 

S C A N : A u t o m a t i c s t e p t r a n s f e r k e y ; It 

a u t o m a t i c a l l y a d v a n c e s the s t e p s one 

by one w i t h abou t a o n e s e c o n d inter­
v a l b e t w e e n s t e p s . 

PRNT: T h e pr inter k e y . P r o g r a m m e c o n t e n t s 

are pr in ted ou t . 
S A V E : K e y for d a t a t r a n s f e r to m e m o r y p a c k , 

t r ans fe r r i ng c o n t e n t s of in ternal R A M . 

R A M c o n t e n t s a re not a l te red in a n y 

w a y . 

L O A D : D a t a t r a n s f e r k e y f r om m e m o r y p a c k 

to R A M . C o n t e n t s of m e m o r y p a c k re­
m a i n una l t e red . 

W h e n m e m o r y p a c k is not c o n n e c t e d , in order to 

p ro tec t t h e d a t a , L O A D does not o p e r a t e . 

F R E E : P r o g r a m m e d f u n c t i o n r e m o v a l k e y ; all 

p r o g r a m m e d f u n c t i o n is c a n c e l l e d , 
and o rd inary o s c i l l o s c o p e opera t ion is 
r e s u m e d w i t h m a n u a l opera t ion . A l l 
L E D s w i l l be ou t e x c e p t P O W E R w a r n ­
ing l a m p . T h e c o n s o l e k e y s c a n n o t be 
o p e r a t e d e x c e p t R E S E T / S T O P 
(cance l l i ng k e y ) . 

E X T : E x t e r n a l s i gna l con t ro l k e y . S t e p c o n ­

t ro l of s igna l read ou t unit c a n be ca r ­
r ied out w i t h e x t e r n a l s i gna l . A t t h i s 
t i m e , on ly S T E P wi l l be i nd i ca ted , a n d 
on ly R E S E T / S T O P k e y on the c o n s o l e 
c a n be o p e r a t e d . 

S T E P S E Q U E N C E : P r o g r a m m e s t e p (s tar t s t e p to 
e n d s t e p ) s e l e c t i o n k e y ; in s t e p s 
0 0 — 6 1 , 4 c a s e s w h e r e s ta r t or end 
s t e p h a s been s e t c a n be s e l e c t e d a t 
r a n d o m . 

R E S E T / S T O P : K e y for rese t t i ng a n d t e m p o r a r y 
s topp ing ope ra t i on ; 
a) It c a n be u s e d to read out t he 

p rese t s t a r t s t e p number . 
b) W h e n S C A N a n d P R N T a r e 

s e l e c t e d , it b e c o m e s a t e m p o r a r y 
s topp ing a n d rese t t i ng k e y . 

c ) It c a n c a n c e l F R E E and E X T k e y s . 
D O W N : S t e p d o w n k e y . B r i ngs s t e p s d o w n 

o n e by o n e , s topp ing a t t he p r e s e t 
s t a r t s t e p , or a f te r read ing 0 0 s t e p . 

UP: S t e p up k e y ; g o e s up th rough the 
s t e p s one by o n e . It re tu rns to t he 
s t a r t s t e p a f te r r each ing the p rese t 
end s t e p , or a f te r read ing 6 1 s t e p . 



OPERATIONS 

INITIAL START ING PROCEDURE 
T h i s p r o c e d u r e is u s e d to s t a n d a r d i s e t he init ial se t t i ng of 
c o n t r o l s a s a r e f e r e n c e point and to ob ta in a t r a c e on the 

C R T in p repara t ion for w a v e f o r m o b s e r v a t i o n . S e t t he c o n ­

t ro ls a s in t he d i a g r a m m e , re fer r ing to t he s e c t i o n on pane l 

con t ro l s a n d i nd i ca to rs for n e c e s s a r y e x p l a n a t i o n s . 

ORDINARY OSCILLOSCOPE MANUAL 
OPERATION 
1) T u r n t h e P O W E R s w i t c h (1 2 ) c l o c k w i s e , and t h e p o w e r 

w i l l c o m e o n , i nd ica ted by t he p o w e r pi lot l ight. C h e c k if 
a n y of t h e f o l l o w i n g L E D ind ica to rs l ight up : S T E P ( 2 6 ) , 
R E A D ( 2 7 ) a n d S T E P S E Q U E N C E ( 6 3 ) . If al l o f t h e m are 
lit, p u s h c o n s o l e k e y F R E E ( 6 3 ) and t h e L E D s wi l l go ou t , 
i nd ica t ing t h a t t h e o s c i l l o s c o p e is n o w r e a d y for o rd inary 
m a n u a l ope ra t i on . 

S e t up e a c h m o d e a s f o l l o w s : 
M O D E ( 9 ) : C H 1 
S O U R C E ( 2 0 ) : V E R T M O D E 
T R I G L E V E L ( 6 0 ) : A U T O 

2 ) A f t e r a sho r t t ime t h e C R T wi l l w a r m up , a n d the t r a c e 
w i l l a p p e a r . Pos i t i on t h e t r a c e in t h e c e n t e r of t h e s c r e e n 
u s i n g P O S I T I O N P R E S E T ( 5 2 ) , $ P O S I T I O N ( 5 3 ) (pul led 
o u t ) , a n d < • P O S I T I O N ( 5 8 ) . N e x t ad jus t t h e I N T E N S I ­
T Y ( 1 0 ) a n d F O C U S ( 1 4 ) con t ro l s a s n e c e s s a r y t o ob­
ta in a c l e a r , s h a r p t r a c e . 

3 ) S e t t h e v e r t i c a l a x i s M O D E ( 9 ) to C H 1 , a n d app ly a 

s igna l to C H 1 I N P U T ( 4 ) in order for t h e w a v e f o r m to 

r e a c h no rma l opera t iona l s i ze by ro ta t ing V O L T S / D I V 

( 1 ) . V e r t i c a l a t t enua t i on f ine a d j u s t m e n t c a n be ca r r i ed 

out w i t h G A I N ( 5 1 ) s w i t c h , pu l led into P U L L pos i t i on . 

B y se t t i ng v e r t i c a l M O D E to C H 2 , a n d app ly ing a s igna l 

t o C H 2 I N P U T ( 8 ) , b y f o l l ow ing t h e s a m e p r o c e d u r e s a s 

a b o v e , C H 2 w a v e f o r m c a n be o b s e r v e d . B y se t t i ng v e r ­

t i ca l m o d e to A L T , t h e input s igna l w a v e f o r m s of bo th 

C H 1 ar id G H 2 w i l l be d i s p l a y e d a l t e rna te l y e v e r y o the r 

s w e e p , t h e t r igger s igna l a lso a l te rna t ing b e t w e e n C H 1 

a n d C H 2 . T h e r e f o r e , t he re w i l l be a m o m e n t a r y p a u s e 

b e t w e e n t h e t w o w a v e f o r m s . 

W h e n C H O P is s e l e c t e d on ve r t i ca l M O D E , C H 1 a n d 

C H 2 wi l l be i nd i ca ted by c h o p p i n g , e a c h s w e e p . A s t h e 

t r igger s igna l b e c o m e s t h e C H O P c h a n g e - o v e r s igna l in 
t h i s m o d e , s e l e c t an appropr ia te se t t i ng for S O U R C E 
( 2 0 ) , e x c e p t V E R T M O D E . T h e s e t w o w a v e f o r m s h a v e 
t h e s a m e t ime b a s e . W h e n A D D is s e l e c t e d on t h e ve r ­
t i ca l M O D E , t h e w a v e f o r m on the s c r e e n b e c o m e s a 
c o m p o s i t e a lgeb ra i c s u m of C H 1 a n d C H 2 in s ing le 
t r a c e . If C H 2 I N V is t h e n s e l e c t e d in t h i s cond i t i on , t he 
w a v e f o r m is t he a lgebra ic d i f f e rence b e t w e e n C H 1 and 
C H 2 ( C H 1 - C H 2 ) . W h e n V O L T S / D I V is s e t the s a m e 
fo r bo th c h a n n e l s , t h e sens i t i v i t y h a s t h a t v a l u e . 

<SEP OPERATION > 
S e l e c t S E P of t he ve r t i ca l M O D E , and .set C H 1 or C H 2 . In 
t h i s s e t t i n g , t h e input s i g n a l s w i l l be ind ica ted by a l te rna te 
s w e e p i n g in m a i n a n d s u b m o d e w i t h dua l t r a c e f u n c t i o n . In 
the c a s e of C H 1 be ing s e l e c t e d , the C H 1 s igna l is t he ma in 
s w e e p , the pos i t ion be ing ad jus ted w i t h C H 1 * P O S I T I O N . 
T h e s u b t r a c e c a n be a d j u s t e d to w i t h i n ± 4 div of t he C H 1 
t r a c e by m e a n s of S E P A R A T E P R E S E T ( 3 0 ) on t h e le f t 
hand s ide of t he C S - 1 7 2 0 . It is t h e n cont ro l led by C H 1 * 
P O S I T I O N . T h e s y n c polar i ty of both ma in and s u b t r a c e s 
co r respond to C H 1 + / - and C H 2 + / - of S L O P E ( 2 3 ) . 
( R e f e r t o tab le 3 . ) If C H 2 is s e l e c t e d , t h e n C H 2 b e c o m e s 
the m a i n t r a c e , a n d C H 1 t h e s u b . T h e s a m e opera t ing 
i ns t ruc t i ons app ly a s for C H 1 opera t ion . 
• N O T E : — 1 

Do not s e t t he s u b t r a c e e x c e e d the ± 4 div s e t t i n g , 
d is tor t ion m a y appear on t h e w a v e f o r m . 
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< TRIGGERING OPERATION > 
In order to o b s e r v e t h e input s igna l w a v e f o r m , a co r rec t 

t r igger s igna l is n e c e s s a r y . T h e r e are t w o poss ib le t y p e s of 

t r igger ; one is t h e in terna l t r igger , w h e r e t h e s igna l is inter­

n a l , a n d t h e o the r i s an e x t e r n a l t r igger , w h e r e t he t r igger 

s igna l is app l ied to t h e e x t e r n a l t r igger input t e r m i n a l ; T h i s 

s igna l m u s t h a v e a t i m e or f r e q u e n c y re la t ionsh ip to t he 

s igna l be ing o b s e r v e d to s y n c h r o n i z e t h e d i sp lay . 

1) A comb ina t i on of S O U R C E and ve r t i ca l M O D E se t t i ngs 

d e c i d e s w h i c h s igna l is t h e t r igger s i g n a l , a s s h o w n in 

T a b l e 1 . 

S O U R C E 

V E R T > \ 
MODE 

V E R T MODE 

CH1 C H 2 LINE E X T 

S O U R C E 

V E R T > \ 
MODE 

E X C L U D I N G 
V E R T MODE V IDEO 

CH1 C H 2 LINE E X T 

c m CH1 C H 1 

c m C H 2 LINE E X T 

C H 2 C H 2 C H 2 

c m C H 2 LINE E X T A L T C H 1 : C H 1 
C H 2 : C H 2 

c m 
see note (1) c m C H 2 LINE E X T 

C H O P see note (2) 

c m C H 2 LINE E X T 

A D D (CH1 + C H 2 ) | (CH1 + C H 2 ) 

c m C H 2 LINE E X T 

Table 1 Relation b e t w e e n Vert ical M O D E and S O U R C E 

Note 1) In t he c a s e of V I D E O F R A M E , t h e a l te rna te 
t r a c e s of C H 1 a n d C H 2 appear on the 
s c r e e n , but both C H 1 a n d C H 2 d i s p l a y s a re 
t r iggered w i t h C H 1 s igna l on ly . 

No te 2 ) A s t h e C H O P c h a n g e - o v e r s igna l b e c o m e s 
t h e t r igger s i g n a l , t r igger ing is not proper ly 
ca r r i ed ou t . In t h i s c a s e , s e t S O U R C E e x ­
c lud ing V E R T M O D E . 

2 ) A f t e r se t t i ng S O U R C E , s e l e c t M A N U A L (ML) of 
F I X / M A N U A L ( 2 4 ) a n d tu rn T R I G L E V E L ( 6 0 ) to s e l e c t e 
t h e t r igger point . A l t e r n a t e l y , by s e l e c t i n g F I X U , t r ig­
ger ing i s a u t o m a t i c a l l y f i x e d in t h e c e n t e r of t h e 
w a v e f o r m . 

3 ) B y pul l ing t h e T R I G L E V E L con t ro l to o u t w a r d , N O R M A L 
opera t ion is s e l e c t e d , under w h i c h t r igger ing is not 
a u t o m a t i c , s o t h a t in t he c a s e of no t r igger s igna l or t he 
t r igger leve l is too l o w , no t r a c e w i l l appea r . T a b l e 2 
s h o w s t h e r e l a t i o n b e t w e e n F I X / M A N U A L a n d 
A U T O / N O R M A L . 

~ ~ ~ ~ ~ ~ - - ~ - ~ - - - _ _ T R I G L E V E L 
F I X / M A N U A L " 

A U T O (PUSH) NORMAL (PULL) 

F IX Auto sweep 
Level f ix 

Triggered sweep 
Level adjustable 

M A N U A L Auto sweep 
Level adjustable 

Triggered sweep 
Level adjustable 

Table 2 T h e Relation b e t w e e n F I X / M A N U A L and 
A U T O / N O R M A L 

<SYNC POLARITY > 
S L O P E ( 2 3 ) s e t s t h e s y n c polar i ty of C H 1 + / - , C H 2 + / - . 

In t h e c a s e of V I D E O F R A M E , odd a n d e v e n f ie lds c a n be 

s e l e c t e d . 

S E P A ­
R A T E 

S O U R C E 
V E R T I ^ \ ^ 
C A L MODE 

V E R T M O D E cm C H 2 L I N E , E X T 

cm Main: C H 1 + / - Main: C H 1 + / -

ON 
cm 

S u b : C H 2 + / - cm +/- C H 2 + / - S u b : C H 2 + / -

C H 2 
Main: C H 2 + / -
S u b : C H 1 + / -

cm +/- C H 2 + / -

Main: C H 2 + / -
S u b : C H 1 + / -

C H 1 C H 1 + / - cm +/-
C H 2 C H 2 + / - C H 2 + / -

O F F A L T 
C H 1 : C H 1 + / -
C H 2 : C H 2 + / -

C H 1 + / - C H 2 + / -
C H 1 : C H 1 + / -
C H 2 : C H 2 + / -

C H O P 
C H 1 + / -

A D D C H 1 + / -
C H 1 + / -

Table 3 S y n c Polarity 

< VIDEO S Y N O 
W h e n C O U P L I N G ( 2 1 ) s w i t c h is in t he V I D E O , t he s y n c is 
on t h e V I D E O signal . ' 

1) W h e n V I D E O P O L A R I T Y ( 2 2 ) s w i t c h is in t h e V I D E O 
L I N E , t he t r igger s igna l is t h e hor izon ta l s y n c s igna l ( T V . 
H) on t h e V I D E O s i gna l . 

W h e n V I D E O P O L A R I T Y s w i t c h i s in t h e F R A M E , t r ig­
ger ing is ca r r ied out by ve r t i ca l s y n c s igna l ( T V . V ) on 
t h e V I D E O s i g n a l . 

2 ) A c c o r d i n g to t h e w a v e f o r m of t h e V I D E O input s igna l 
s e l e c t V I D E O P O L A R I T Y L I N E ( + / - ) or F R A M E ( + / - ) 
depend ing on t h e polar i ty of t h e s y n c s i g n a l . W h e n 
V I D E O F R A M E is s e l e c t e d , odd and e v e n f ie lds c a n be 
s e t by S L O P E ( 2 3 ) C H 1 + / - or C H 2 + / - . T h e polar i ty 
of t h e o b s e r v e d w a v e f o r m m a y be r e v e r s e d w h e n m o v ­
ing f r om one moni to r ing point to ano the r ; T h e r e f o r e , it 
m a y be n e c e s s a r y to s w i t c h f r o m V I D E O P O L A R I T Y + 
to - (or — to + ) or v i c e v e r s a . 

3 ) F ie ld se l ec t i on in s ing le t r a c e o b s e r v a t i o n . 

S e t S O U R C E in C H 1 or V E R T M O D E , a n d s y n c h r o n i z e 
t h e input V I D E O s igna l for C H 1 . N o w odd and e v e n 
f ie lds c a n be s e l e c t e d us ing S L O P E C H 1 + / — . For C H 2 , 
S L O P E C H 2 + / - c h a n g e s t h e f ie ld . 

4 ) F ie ld se l ec t i on in dua l t r a c e ope ra t i on . 

• W h e n S O U R C E is s e t t o V E R T M O D E , v e r t i c a l M O D E to 
A L T , and t h e s a m e s igna l is app l ied to C H 1 a n d C H 2 , 
t h e input s igna l of C H 1 w i l l be t h e t r igger s i g n a l . N o w 
odd or e v e n f ie ld c a n be s e l e c t e d us ing S L O P E C H 1 + / -
or C H 2 + / - r e s p e c t i v e l y . W h e n C H 1 + / C H 2 - or 
C H 1 - / C H 2 + is s e t , it is poss ib le to v i e w odd and e v e n 
f i e lds s i m u l t a n e o u s l y . 

• W h e n S O U R C E is s e t to V E R T M O D E a n d C H 1 S E P 

m o d e is s e l e c t e d , S L O P E is C H 1 + /— on t h e m a i n and 

C H 2 + / - on s u b . Odd or e v e n f ie ld c a n be s e l e c t e d 

r espec t i v i l y . In t h e c a s e of C H 2 S E P m o d e , S L O P E is 

C H 2 + / - o n m a i n a n d C H 1 + / - on s u b . W h e n 

C H 1 + / C H 2 - or C H 1 - / C H 2 + is s e t , it is poss ib le to 

v i e w odd and e v e n f ie lds s i m u l t a n e o u s l y . 
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< SWEEP MAGNIFICATION > 
If a par t of t h e t r a c e w e r e en la rged on the s c r e e n , tha t par t 
w h i c h is s e l e c t e d for c l o s e o b s e r v a t i o n migh t be of f t h e 
s c r e e n , w h e n the s w e e p ra te is s h o r t e d . In s u c h a c a s e , t he 
f o l l o w i n g p rocedu re shou ld be ca r r ied out . F i r s t , us ing the 

< • P O S I T I O N ad jus t t h e des i red port ion of w a v e f o r m to 
c e n t e r of t h e C R T . S e c o n d l y , d e p r e s s X 5 M A G ( 1 9 ) knob 
( J I M . ) a n d t h e t r a c e w i l l be en la rged f i v e t i m e s . T h e s w e e p 
ra te in t h i s c a s e b e c o m e s one- f i f th of t h e se t v a l u e of 
S W E E P T I M E / D I V . 

< X - Y OPERATION > 
B y us i ng t h e o s c i l l o s c o p e C S - 1 7 2 0 for X - Y ope ra t i on , f re ­
q u e n c y r e s p o n s e , f r e q u e n c y m e a s u r e m e n t s , p h a s e sh i f t 
m e a s u r e m e n t and o ther s imi lar m e a s u r i n g f u n c t i o n s c a n be 
ca r r i ed ou t . T u r n t h e S W E E P T I M E / D I V con t ro l fu l ly 
c o u n t e r c l o c k w i s e to t h e X - Y pos i t ion . T h e C H 1 (or Y ) 
s igna l i n d i c a t e s t he v e r t i c a l a x i s Y , and t h e C H 2 (or X ) 
s igna l i n d i c a t e s t he hor izonta l a x i s X . A d j u s t m e n t of t he 
X - Y pos i t ion i s car r ied out us ing C H 1 • P O S I T I O N for t he 
Y - a x i s a n d t h e C H 2 y P O S I T I O N for t he X - a x i s . T h e s e n ­
s i t i v i t y of both X and Y c o m p o n e n t s dur ing X - Y opera t ion is 
con t ro l l ed by V O L T S / D I V , V A R I A B L E in C H 1 and C H 2 
r e s p e c t i v e l y . 

PROGRAMMING 
P r o g r a m m i n g for t he C S - 1 7 2 0 osc i l l o scope is ca r r ied out 
c o m p l e t e l y by c o n s o l e k e y opera t ion . T h e k e y s a re 
c l a s s i f i e d under th ree t y p e s a c c o r d i n g to the f u n c t i o n . 

1 ) Number keys 
0 - 9 

2) One-key operation 
R E S E T , U P , D O W N , S C A N , P R N T , F R E E , 
E X T , S A V E , L O A D , A , B , C , D: 

3) Multi-key operation 
A L L W R T , P A R T W R T , S T O , R E A D , S T R T , E N D . 
T h e opera t ing c o n t e n t s of t h e s e k e y s w i l l be c h a n g e d at 
a n y t i m e by p re -key ing or fu r the r k e y i n g . 

1. EXPLANATION OF CONSOLE FUNCTIONS 
1)0 - 9 

T h e s e k e y s s e t up t h e s t e p n u m b e r s and /o r t h e b lock 
n u m b e r for par t w r i t i ng . T h e k e y e d s t e p n u m b e r w i l l be in­
d i c a t e d on the s e v e n - s e g m e n t S T E P L E D s . T w o n u m b e r s 
w i l l be i nd i ca ted for s t e p s 0 0 — 6 1 , but on ly one f igure 
w i l l be i nd i ca ted for b lock n u m b e r s 1 — 8 . 

2) RESET/STOP 
B a s i c a l l y t h i s k e y re tu rns t he p r o g r a m m e to the S T A R T 
S T E P of t he s e q u e n c e rega rd less of t h e s e t cond i t ion . T h e 
C S - 1 7 2 0 w i l l t h e n rema in in t h e R E A D cond i t i on . In t h e 
c a s e of S C A N or P R I N T ope ra t i on , t h i s k ey s e r v e s a s a 
p a u s e or rese t k e y . If t he k ey is p r e s s e d o n c e , in S C A N or 
P R I N T ope ra t i on , t h e C S - 1 7 2 0 w i l l p a u s e in t h e midd le of 
t h e opera t ion . If t he S C A N or P R N T k e y is t h e n p r e s s e d , 
opera t ion wi l l r e s u m e . If t he R E S E T k e y is p r e s s e d t w i c e in 
s u c c e s s i o n , t h e p r o g r a m m e w i l l re tu rn to t h e S T A R T 
pos i t i on , P R I N T or S C A N wi l l s t o p , and t h e C S - 1 7 2 0 wi l l 
r ema in in a R E A D cond i t i on . 

3) UP 
T h i s cont ro l a d v a n c e s t h e s tep n u m b e r s one by one f rom 
the S T E P n u m b e r i nd i ca ted . W h e n E N D S T E P i s r e a c h e d , it 
r e tu rns to S T A R T S T E P of t he s t e p s e q u e n c e . If no E N D 
S T E P is s e t , or if t h e U P k e y is p u s h e d beyond t h e E N D 
S T E P k e y s e t t i n g , s t e p s w i l l p roceed to t he las t s t ep 6 1 , 
and wi l l t h e n re turn to t he S T A R T S T E P of t he s t e p 
s e q u e n c e , and s t o p . 

4) DOWN 
R e d u c e s S T E P n u m b e r s one by one f r om ind ica ted S T E P 
n u m b e r unti l S T A R T S T E P of s t e p s e q u e n c e is r e a c h e d , 
and it w i l l s t o p . If t he re is no s e t S T A R T S T E P , or if the 
D O W N k ey is p r e s s e d be fo re t he S T A R T S T E P se t t i ng it 
w i l l re turn to s t e p 0 0 , a n d t h e n go on to t he S T A R T S T E P , 
and s t o p . 

5) STEP SEQUENCE (A, B, C, D) 
T h e comb ina t i on b e t w e e n p r o g r a m m e s ta r t and s t e p c a n 
be s e t in up to 4 s e t t i n g s ( A , B , C , D ) . Fo l l ow ing the 
p r o g r a m m e d S T E P n u m b e r , s t e p s c a n t h e n be se t up at ran ­
d o m c o n t i n u o u s l y b e t w e e n 0 0 — 6 1 . T h i s comb ina t i on is 
s e t f r om the A to D k e y s , and o n c e s e l e c t e d , t he 
o s c i l l o s c o p e wi l l be in t h e R E A D cond i t ion at t he s ta r t s t e p . 
T h e A , B , C , D p r o g r a m m e is p rese t , and r e m a i n s se t w h e n 
t h e p o w e r is O F F , be ing ind ica ted by t h e appropr ia te L E D s 
w h e n p o w e r is o n c e aga in s w i t c h e d o n . 

6) SCAN 
In R E A D cond i t i on , S C A N opera t ion a d v a n c e s the s t e p s 
one by one w i t h a o n e - s e c o n d in te rva l b e t w e e n s t e p s unti l 
t h e E N D S T E P i s r e a c h e d , w h e n it w i l l re tu rn to t h e S T A R T 
S T E P and s top in R E A D . H o w e v e r if no E N D S T E P is s e t or 
if t h e S C A N k ey is p u s h e d beyond t h e E N D S T E P s e t t i n g , 
t h e s t e p s w i l l be a d v a n c e d unti l 6 1 , a f te r w h i c h it w i l l 
re turn to t he S T A R T S T E P and s t o p . 
Pause act ion: P a u s e in S C A N ac t i on is a c h i e v e d by p r e s s ­

ing t h e R E S E T k e y . If t h e S C A N k e y i s aga in p r e s s e d , 
s c a n n i n g wi l l r e s u m e . 

Cancel lat ion: If t he R E S E T k e y is p r e s s e d t w i c e in s u c c e s ­
s i o n , t he S C A N ac t ion w i l l be c a n c e l l e d , a n d the 
C S - 1 7 2 0 wi l l re turn to t h e S T A R T S T E P , in read c o n ­
di t ion. 
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7 ) PRINT 

O p e r a t e s t he pr in ter , T P - 1 7 2 4 , and t h e p r o g r a m m e da ta 
are pr in ted ou t . Pr in t ing is done f r o m t h e s t e p ind ica ted a n d 
c o n t i n u e s unt i l s t e p 6 1 , w h e n pr int ing w i l l s top and t h e 
C S - 1 7 2 0 wi l l re tu rn to t he S T A R T S T E P in t h e s t e p s e ­
q u e n c e . 

P a u s e act ion: P a u s e of pr int ing ac t i on is a c h i e v e d by p r e s s ­
ing t h e R E S E T k e y o n c e . T h e pr inter w i l l print up to t he 
8 b lock of t ha t s t e p , a n d s t o p . P r e s s i n g aga in t h e 
P R N T k e y wi l l r e s u m e pr int ing f r o m t h e fo l l ow ing s t e p . 

Cancel la t ion: C a n c e l l i n g pr int ing is done by p ress ing 
R E S E T key t w i c e in s u c c e s s i o n , w h e n the C S - 1 7 2 0 
w i l l re turn to t h e S T A R T S T E P of t h e s t e p s e q u e n c e , 
a n d pr int ing wi l l s t o p . 

8) FREE 
Al l p r o g r a m m e d f u n c t i o n s are c a n c e l l e d , and t h e C S - 1 7 2 0 
b e c o m e s a no rma l o s c i l l o s c o p e w i t h m a n u a l con t ro l . A t 
t h i s t i m e , F R E E c a n be c a n c e l l e d by p r e s s i n g R E S E T . 

9) EXT 
T h e S T E P n u m b e r c a n be cont ro l led by t h e e x t e r n a l B C D 
s i g n a l , c o n n e c t e d to E X T I/O. E X T ac t i on is on ly poss ib le 
under R E A D cond i t i on , w h e n the S T E P S E Q U E N C E L E D is 
o f f . W h e n the e x t e r n a l s igna l is d i s c o n n e c t e d , s t e p s e ­
q u e n c e 0 0 is i nd i ca ted . T o c a n c e l E X T ac t i on p r e s s R E S E T . 

I N O T E 1 
Dur ing S C A N , P R N T , F R E E , and E X T a c t i o n , all k e y s 
e x c e p t R E S E T a re c a n c e l l e d and inoperab le . 

10) SAVE 
T r a n s f e r s t he R A M p r o g r a m m e d a t a in t h e m e m o r y of t he 
C S - 1 7 2 0 to t h e m e m o r y p a c k M T - 1 7 2 5 . T h i s t r a n s f e r is 
e f f e c t e d w i t h o u t c h a n g i n g the R A M c o n t e n t s of t he 
C S - 1 7 2 0 in terna l m e m o r y . W h e n d a t a t r a n s f e r is f i n i s h e d , 
a buzze r w i l l s o u n d a n d the R E A D or W R I T E L E D wi l l f l a s h 
o n c e . 

11) LOAD 
T r a n s f e r s t h e c o n t e n t s of t he m e m o r y p a c k M T - 1 7 2 5 to 
t h e in terna l R A M of t he C S - 1 7 2 0 , w i t h o u t a l ter ing t he 
m e m o r y p a c k c o n t e n t s . W h e n the t r a n s f e r is f i n i s h e d , t he 
buzze r s o u n d s and t h e R E A D or W R I T E L E D w i l l f l a s h a s in 
S A V E a b o v e . 

W h e n the m e m o r y p a c k is not c o n n e c t e d , L O A D wi l l not 
ope ra te to p ro tec t t he d a t a in t h e m e m o r y . 
• N O T E : : 1 

If S A V E is p u s h e d by m i s t a k e ins tead of L O A D , or 
v i c e v e r s a , all impor tant da ta wi l l be c h a n g e d . A c c o r ­
d ingly be su re to p r e s s the co r rec t k e y . 

12) STRT 
S t a r t s t e p s e q u e n c e k e y . U s e d for se t t i ng up S T A R T S T E P 
n u m b e r s and /o r read ou t t h e s t a r t s t e p n u m b e r of t h e s e ­
q u e n c e . 

13) END 
E n d s t e p s e q u e n c e k e y . U s e d for se t t i ng up E N D S T E P 

n u m b e r s and /o r read out t h e e n d s t e p n u m b e r of t h e s e ­

q u e n c e . 

14) READ 
T h e read out k e y . W h e n p r e s s e d , t he g reen R E A D L E D wi l l 
l ight a n d p r o g r a m m e wi l l be read out a t t h e ind ica ted s t e p . 
It o p e r a t e s a c c o r d i n g to t he p r o g r a m m e c o n t e n t s . 

15) ALL WRT 
Al l b l o c k s are s e t in W R I T E s t a t e c o m p l e t e l y and to ta l pane l 
con t ro l opera t ion is poss ib le ; and red W R I T E L E D wi l l l ight. 
A l l pane l con t ro l s c a n be s e t up for p r o g r a m m i n g . 
| N O T E 1 

T h e d a t a of t he pane l s e t up is s to red into R A M only 
w h e n S T O k e y is p r e s s e d . 

16) PART WRT 
S e l e c t s par t w r i t i ng f unc t i on both R E A D and W R I T E L E D s 
l ight up and S T E P L E D is of f . 

S e t up one of the b lock number k e y s f r o m 1 to 8 , w h i c h 
n e c e s s a r y to c h a n g e the m o d e . In t h i s c a s e , on ly b lock 
n u m b e r w h i c h h a s been s e t in P A R T W R I T E s t a t e , is in­
d i ca ted in one f igure . Pane l con t ro l opera t ion is poss ib le in 
t he on ly b lock w h i c h h a s been s e t up and c a n be s e t up for 
p r o g r a m m i n g . A l l o ther b l o c k s are s e t in R E A D s t a t e , 
t he re fo re pane l con t ro l opera t ion is imposs ib le . 

. N O T E . 
W h e n S T O k e y is p r e s s e d , par t w r i t i ng of on ly t he 
b lock p rese t wi l l be d o n e , w i t h o u t a l ter ing t he res t 
of t h e b l o c k s . 
If it is n e c e s s a r y to c h a n g e t h e b lock number to be 
part w r i t t e n , p r e s s t he des i red k e y be fo re p ress i ng 
the S T O k e y . A f t e r par t w r i t i ng is c o m p l e t e d , the 
s t e p n u m b e r is a d v a n c e d by o n e , a n d is s o in­
d i c a t e d . T h e osc i l l o scope wi l l be in A L L W R T s t a t e . 

17) STO 
T h e m e m o r y a c t i v a t i o n k e y . It is u s e d for all w r i t i ng 
a c t i o n s , A L L W R T , P A R T W R T , S T A R T S T E P , E N D S T E P . 
A L L W R T : T h e p r o g r a m m e se t t i ng of e a c h panel s w i t c h in 

all b l o c k s is s to red a s d a t a , a d v a n c i n g the s t e p number 
by one . 

P A R T - W R T : E a c h pane l s w i t c h p r o g r a m m e se t t i ng in 
d e s i g n a t e d b lock on l y , is s t o red a s d a t a , a d v a n c i n g 
s t e p n u m b e r by one . 

S T R T / E N D : S e t s up s ta r t s t e p s and end s t e p s of the 
p r o g r a m m e and w r i t e s t h e m . 

18 



2. PROGRAMME OPERATION 

Refe r r i ng to t h e s e c t i o n on m a n u a l o s c i l l o s c o p e ope ra t i on , 
s w i t c h on t h e p o w e r s w i t c h . C h e c k if a n y of t he S T E P 
( 2 6 ) , R E A D ( 2 7 ) L E D s and one of t he S T E P S E Q U E N C E 
L E D s a re lit or not . W i t h the g reen R E A D L E D lit, t he 
o s c i l l o s c o p e is ready for opera t ion . 

N O T E 1 

If a t t h e beg inn ing of opera t ion t h e f i rs t s t a g e pro­

g r a m m e se t t i ng h a s not been d o n e , all A , B , G , D 

L E D s m a y be lit and t h e buzze r m a y be s o u n d i n g . In 

t h i s c a s e , r e s e t A , B , C , D or push t he R E S E T k e y . If 

t h e buzze r c o n t i n u e s to s o u n d , tu rn p o w e r O F F and 

c h e c k e a c h ex te rna l cab le connec t i on before s w i t c h ­

ing on a g a i n . 

W h e n t h e o s c i l l o s c o p e is ready for ope ra t i on , p r e s s t he 
R E S E T k e y . 

I) UP/DOWN Operation for STEP 
Cont inuous S T E P UP 
W i t n e a c h opera t ion of t h e U P k e y , S T E P is a d v a n c e d one 
by o n e . W h e n E N D S T E P is r e a c h e d , it r e tu rns to t he 
S T A R T S T E P . If t h e U P k e y is p u s h e d a f te r t he E N D S T E P 
s e t t i n g , t h e s t e p s wi l l be a d v a n c e d unti l s t e p 6 1 , a f te r 
w h i c h it w i l l re turn to S T A R T S T E P . If t h e U P k e y i s p r e s s e d 
f r o m a n u m b e r b e l o w S T A R T S T E P , t he s t e p s wi l l be a d ­
v a n c e d till E N D S T E P , and wi l l t h e n re turn to S T A R T S T E P . 

Cont inuous S T E P D O W N 
E a c h opera t ion of t he D O W N k e y w i l l r e v e r s e t h e s t e p 
n u m b e r s i nd i ca ted by o n e , unti l t h e S T A R T S T E P is r e a c h ­
e d , a n d opera t ion wi l l s t o p . If t he D O W N k e y is p r e s s e d at a 
n u m b e r b e l o w t h e p rese t S T A R T S T E P , t he s t e p s wi l l go 
d o w n to 0 0 , t h e n to S T A R T S T E P a n d opera t ion w i l l s t o p . 
If D O W N is k e y e d b e y o n d E N D S T E P p rese t n u m b e r , 
no rma l d e c r e a s e of s t e p s o c c u r s till S T A R T S T E P , t h e n 
opera t ion w i l l s t o p . 

H) START STEP, END STEP Setting 
a) S T E P S E Q U E N C E sett ing 
S e l e c t one of t h e k e y s f r om A to D and p u s h . T h e cor­

r espond ing L E D w i l l l ight up . 

b) S T A R T S T E P sett ing 
U s i n g t h e n u m b e r k e y s , ind ica te in t he w i n d o w the number 

of t h e requ i red s t e p . P u s h S T A R T a n d S T O k e y in t ha t 

o rder , t h e n t h e S T A R T S T E P is se t up . 

c) E N D S T E P sett ing 
U s i n g t h e n u m b e r k e y s , i nd ica te in t he w i n d o w the requi red 
n u m b e r . P u s h E N D and S T O k e y s in t ha t o rder , , and t he 
E N D S T E P is s e t up . N o w t h e p r o g r a m m e ex ten t , h a s been 
s e t up a n d reco rded in t he m e m o r y . U s i n g t he s a m e 
p r o c e d u r e a s a b o v e , t h ree o ther s e q u e n c e c a n be s e t up. 

HI) START - END STEP Reading out 
a) S T E P S E Q U E N C E select ion 
F r o m A to D k e y s s e l e c t t he k e y to be r e a d , and p u s h it. A t 
th i s t ime the S T A R T S T E P n u m b e r is ind ica ted in t h e S T E P 
( 2 6 ) w i n d o w , a n d t h e o s c i l l o s c o p e w i l l be in t h e R E A D 
s t a t e . 

b) S T A R T S T E P , E N D S T E P reading 
B y push ing S T A R T and R E A D k e y s in t ha t order , s t a r t s t e p 

read ing is poss ib l e ; s im i la r l y , if E N D and R E A D k e y s are 

p u s h e d in t h a t order , e n d s t e p read ing c a n be ca r r i ed ou t . 

IV) PROGRAMME Writing Operation 

(1) A L L W R I T E 

a ) S T E P Number sett ing 
S e t up S T E P n u m b e r for S T E P ( 2 6 ) us ing n u m b e r k e y s 
or U P / D O W N k e y . 

b) A L L W R I T E sett ing 
W h e n A L L - W R T k e y is p u s h e d , the g reen R E A D L E D 

wi l l go ou t , and the red W R I T E L E D wi l l l ight. In th i s 

s e t t i n g , pane l opera t ion of t he osc i l l o scope is poss ib le . 

c) Writing in 
B y push ing S T O k e y , t he se t t i ng of e v e r y cont ro l is 
s t o r e d into the m e m o r y . T h e S T E P n u m b e r is a d v a n c e d 
by one to t h e n e x t s t e p , and the osc i l l o scope is st i l l in 
t he W R I T E cond i t i on . 

d) Cont inuous writing in 

Under se t t i ng (c ) a b o v e , if e a c h s w i t c h is s e t up and 

t h e S T O k e y ope ra ted in t h a t order , t h e p r o g r a m m e 

c a n be con t i nuous l y w r i t t e n in . 

(2) P A R T W R I T I N G in 

a) S T E P number sett ing 
S e t up a s for A L L W R T a b o v e . 

b) P A R T W R I T I N G in sett ing 
B y push ing P A R T W R T k e y , t he S T E P L E D ( 2 6 ) w i l l go 
out , and t h e g reen and red L E D s of R E A D and W R I T E 
wi l l l ight up ; t he osc i l l o scope is n o w in P A R T W R T c o n ­
d i t ion. S e t up the des i red b lock n u m b e r f r o m 1 to. 8 , 
us ing t he n u m b e r k e y s . T h e number w i l l be ind ica ted in 
t he S T E P w i n d o w of the f ront pane l . Pane l opera t ion is 
on ly poss ib le for t he p rese t b lock , and the se t t i ng for 
e a c h con t ro l w i l l be w r i t t e n in . A l l o ther b l o c k s are in 
R E A D cond i t i on , a n d pane l opera t ion w i t h t h e m is not-
poss ib le . 

c) Writing in 

B y push ing S T O k e y on ly the m e m o r y of t h e c o n t e n t s 
of the s e t up b lock c a n be c h a n g e d . T h e S T E P number 
is a d v a n c e d by one to t he n e x t s t e p , a n d the C S - 1 7 2 0 
is in A L L W R I T E cond i t i on . ; • i. 
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V ) P r o g r a m m e R e a d i n g O p e r a t i o n 

(1) Sett ing up for R E A D condition 

a ) Reading of S T A R T S T E P 
B y k e y i n g R E S E T or S T E P S E Q U E N C E , S T A R T S T E P 

read ing cond i t ion is a c h i e v e d . In t h i s c a s e read ing f r o m 

p r o g r a m m e in t h e S T E P S E Q U E N C E c a n be c o n ­

t i n u o u s l y ca r r ied ou t , us ing the U P k e y . 

b) Reading of direct S T E P 
S e t up t h e des i red s t e p n u m b e r s us ing the n u m b e r s 
k e y or U P / D O W N k e y . T h e n u m b e r s w i l l be ind ica ted in 
t he S T E P w i n d o w ( 2 6 ) on the C S - 1 7 2 0 f ron t pane l . 
B y p r e s s i n g R E A D k e y a n y s tep c a n t h e n be d i rec t ly 
r e a d . 

VI) Manual Operation of CS-1720 Oscilloscope 
W h e n F R E E k e y is p r e s s e d , al l p r o g r a m m e d f u n c t i o n s are 
c a n c e l l e d a n d m a n u a l opera t ion of t he C S - 1 7 2 0 is poss ib le 
a s fo r a n y n o r m a l o s c i l l o s c o p e . T h e L E D s fo r S T E P , R E A D , 
W R I T E , a n d S T E P S E Q U E N C E a re all o f f . A l l k e y s e x c e p t 
R E S E T c a n n o t be u s e d . B y push ing t h e R E S E T k e y , F R E E 
ac t i on is c a n c e l l e d . 

VII) Automatic Step Transfer Operation 
In R E A D cond i t i on , push ing t h e S C A N k e y a u t o m a t i c a l l y 
a d v a n c e s t h e S T E P se t t i ng f r om t h e i nd i ca ted s t e p th rough 
t o t h e e n d , w i t h a per iod o f abou t o n e s e c o n d b e t w e e n 
s t e p s . W h e n t h e e n d s t e p is r e a c h e d , t h e C S - 1 7 2 0 
a u t o m a t i c a l l y r e tu rns to t h e S T A R T S T E P a n d s t o p s . 
Dur ing S C A N ope ra t i on , all k e y s e x c e p t R E S E T a re 
inoperab le . 

P a u s e act ion: Dur ing S C A N ope ra t i on , push ing the R E S E T 
k e y w i l l t empora r i l y s t o p t h e a c t i o n . T o c o n t i n u e , p r e s s 
t h e R E S E T k e y o n c e a g a i n . 

Cancel la t ion: T h e S C A N opera t ion c a n be s t o p p e d if t h e 
R E S E T k e y is p r e s s e d t w i c e in s u c c e s s i o n . In s u c h a 
c a s e , t h e C S - 1 7 2 0 w i l l re tu rn to t h e S T A R T S T E P a n d 
s t o p s . 

OPERATION OF OPTION 
I) Probe Selector Control and Operating Instructions 
T h e P robe S e l e c t o r ( R U - 1 7 2 2 , R U - 1 7 2 3 ) con t ro l c a n be 
u s e d in comb ina t i on w i t h C H 1 input , C H 2 inpu t , a n d E X T 
input o f t h e C S - 1 7 2 0 . A l s o , m a n u a l opera t ion of t h e 
o s c i l l o s c o p e w i t h t h e p robe s e l e c t o r is poss ib le a f te r 
p u s h i n g F R E E k e y . In P r o g r a m m e d a c t i o n , t h e se l ec to r 
b e c o m e s t h e p r o g r a m m e s e c t i o n for one par t of b l o c k s 7 
a n d 8 . 

a) C o n n e c t i o n s with R U - 1 7 2 2 
In c o m b i n a t i o n w i t h R U - 1 7 2 2 , i npu t s c a n b e s e l e c t e d a s 

f o l l o w s : 

C H 1 ; 5 i npu ts 

C H 2 ; 5 i npu ts 

E X T ; 3 i npu ts 

2 0 

b) Connec t ions with R U - 1 7 2 3 
T h e f o l l ow ing inpu ts c a n be s e l e c t e d in c o m b i n a t i o n ; 

C H 1 ; 1 0 inpu ts 
C H 2 ; 1 0 inpu ts 
E X T ; 3 i npu t s 

I N O T E • 

( 1 ) T h e p robe s e l e c t o r ( R U - 1 7 2 2 , R U - 1 7 2 3 ) 
p o w e r is i n t e r c o n n e c t e d w i t h t he C S - 1 7 2 0 
o s c i l l o s c o p e . Fo r d e t a i l e d c o n n e c t i o n a n d 
opera t ion i n s t r u c t i o n s , re fer to t h e probe s e l e c ­
tor i ns t ruc t i on m a n u a l . 

( 2 ) W h e n c o n n e c t i n g a n d d i s c o n n e c t i n g t h e p robe 
s e l e c t o r s , m a k e s u r e p o w e r s w i t c h of t h e 
C S - 1 7 2 0 is in t he O F F pos i t i on . 

( 3 ) U s e C H 1 a n d C H 2 i n p u t c o u p l i n g o f 
o s c i l l o s c o p e in t he A C pos i t ion . 

I ) Operation of The Printer 
C o n n e c t t he T h e r m a l pr inter T P - 1 7 2 4 to t he P R I N T E R I/O 
c o n n e c t o r on t h e rear pane l of t h e C S - 1 7 2 0 , re fe r r ing to 
t he pr inter T P - 1 7 2 4 ins t ruc t i on m a n u a l for de ta i led i ns t r uc ­
t i ons . P r e s s i n g P R N T k e y a c t i v a t e s t he pr inter , a n d a hard 
c o p y of t h e p r o g r a m m e d a t a is pr in ted ou t , f r o m t h e s t e p 
ind ica ted a t t h e t ime of p r e s s i n g the P R N T k e y to s t e p 6 1 , 
w h e r e a f t e r it w i l l re tu rn to S T A R T S T E P a n d s t o p . Dur ing 
pr in t ing , t h e s t e p n u m b e r i nd i ca ted on t h e C S - 1 7 2 0 S T E P 
w i n d o w w i l l not a l te r , a n d all k e y s e x c e p t R E S E T a re in­
operab le . 

P a u s e act ion: Dur ing P R I N T a c t i o n , p r e s s R E S E T k e y . Pr in t ­
ou t w i l l con t i nue till t h e e n d of t ha t s t e p , and s t o p . 
W h e n P R N T k e y is p u s h e d a g a i n , pr int-out w i l l c o n ­
t inue f r o m t h e n e x t s t e p . 

Cancel la t ion: Pr in t opera t ion c a n be fu l l y s t o p p e d if t h e 
R E S E T k e y is p r e s s e d t w i c e in s u c c e s s i o n . Pr in t -out 
w i l l s t o p , and t h e C S - 1 7 2 0 w i l l re tu rn to S T A R T S T E P . 

• N O T E • , 

If P R N T k e y is p r e s s e d w h e n t h e pr inter is not or im ­
proper ly c o r r e c t e d , a w a r n i n g b u z z e r w i l l s o u n d . 
T h e buzze r c a n be c a n c e l l e d by p ress ing R E S E T 
k e y . 

HI) Programme Transfer 
B y c o n n e c t i n g M e m o r y P a c k M T - 1 7 2 5 to t he E X T I/O c o n ­
nec to r on t h e rear pane l of t he C S - 1 7 2 0 , da ta of in terna l 
R A M c a n be t r a n s f e r r e d in or ou t . 

a) From C S - 1 7 2 0 to Memory Pack M T - 1 7 2 5 
B y opera t ing S A V E k e y , p r o g r a m m e d a t a c o n t e n t s of the 

R A M a re t r a n s f e r r e d to t h e M e m o r y P a c k M T - 1 7 2 5 . 

b) From Memory P a c k M T - 1 7 2 0 to C S - 1 7 2 0 
B y p ress i ng L O A D k e y , c o n t e n t s of m e m o r y p a c k w i l l be 
t r a n s f e r r e d to C S - 1 7 2 0 in te rna l R A M . 



In bo th t r a n s f e r m o d e s , t he p r o g r a m m e c o n t e n t s of the 
t r ans fe r r i ng uni t r ema in una l te red . W h e n t r a n s f e r is 
c o m p l e t e , a buzze r w i l l s o u n d , and the R E A D or W R I T E L E D 
wi l l f l a s h o n c e . 

I N O T E 1 
W h e n the m e m o r y p a c k is not c o n n e c t e d , L O A D 
k e y is not e f f e c t to p ro tec t t he d a t a . W h e n c o n n e c t ­
ing or d i s c o n n e c t i n g t h e m e m o r y p a c k , be s u r e 
p o w e r is O F F in order to pro tec t t h e d a t a . In add i ­
t i on , do not s u b j e c t t h e equ ipmen t to e lec t r i ca l 
s h o c k s , due to t h e f a c t t ha t t h e body c o n t a i n s t he 
b a c k - u p ba t t e r y for t h e m e m o r y . High t e m p e r a t u r e 
a n d humid i t y shou ld a l so be a v o i d e d . W h e n t h e 
M e m o r y p a c k b a c k - u p ba t te ry is l o w , t h e S T E P 
L E D s w i l l f l a s h on a n d off ind ica t ing a c h a n g e of 
ba t t e r y is n e c e s s a r y . If a m i s t a k e is m a d e , and 
S A V E is p r e s s e d i n s t e a d of L O A D , or v i c e v e r s a , t h e 
d a t a w i l l be los t , t he re fo re great c a r e shou ld be 
t a k e n to p u s h the c o r r e c t bu t ton . 

VI) Step Control Operation from External BCD Signal 
S t e p n u m b e r s c a n be cont ro l led f r om an e x t e r n a l B C D uni t 
c o n n e c t e d to the E X T I/O s o c k e t on the rear of the 
C S - 1 7 2 0 body . E X T opera t ion is on ly poss ib le in R E A D 
opera t ing cond i t i on , w i t h S T E P S E Q U E N C E L E D off . If no 
ex te rna l s igna l is c o n n e c t e d , w h e n th is k e y is p u s h e d , s t e p 
0 0 w i l l be i nd i ca ted . T o c a n c e l E X T ope ra t i on , p u s h R E S E T 
k e y . 
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CIRCUIT DESCRIPTION 

R e f e r to b lock d i a g r a m m e . 

CENTRAL PROCESSING UNIT, I/O CIRCUIT 
T h e C S - 1 7 2 0 o s c i l l o s c o p e p rog rammab le s e c t i o n is to ta l ly 

log ic con t ro l l ed . T h e cen t ra l p r o c e s s i n g unit ( C P U ) 

g e n e r a t e s t h e logic s igna l to ope ra te t h i s c i rcu i t f r om the 

C P U ou tpu t t e r m i n a l . Log i c s i gna l s are r e c e i v e d f rom the 

C S - 1 7 2 0 m a i n pane l con t ro l s , t he probe s e l e c t o r , t h e 

r e m o t e cont ro l le r , a n d o ther cont ro l s o u r c e s . T h e s e da ta 

c a n be s to red in ( S T O k e y ) or read out ( R E A D k e y ) by 

k e y b o a r d con t ro l . T h e da ta c o n t a i n e d in t he m e m o r y are 

g u a r d e d (p ro tec ted) by t h e b a c k u p ba t te ry , e v e n w h e n 

p o w e r is d i s c o n n e c t e d f r o m the C S - 1 7 2 0 . 

ATTENUATOR UNIT 
T h e input a t t enua to r c o n s i s t s of 1 / 1 , 1/1 0 and 1 / 1 0 0 . 
W i t h s e r i e s c o n n e c t i o n , t h e a t tenua t i on rat io b e c o m e s 
1 / 1 0 0 0 . S w i t c h i n g r e l a y s a re e m p l o y e d . T h e input s igna l 
p a s s e s t h rough t h e a t t enua to r and g o e s to t h e dua l F E T and 
dua l t r ans i s to r c i r cu i t r y for i m p e d a n c e m a t c h i n g . T h e gain 
p r e s e t c i rcu i t c o n t r o l s t h e ga in of t h e s e c o n d ve r t i ca l 
amp l i f i e r s t a g e . 

VERTICAL AMPLIFIER: VERTICAL OUTPUT 
AMPLIFIER 
T h e s igna l f r o m t h e a t t enua to r is f ed to t h e f i rs t ampl i f ie r 
s t a g e , t h e c h a n g i n g ga in of t h i s s t a g e is u s e d a s t he 
1 - 2 - 5 s t e p a t t enua to r . T h e s e c o n d s t a g e is t h e V G A 
e m p l o y i n g F E T c i r cu i t r y , w i t h c o n t i n u o u s l y ve r iab le ga in . 
T h e th i rd s t a g e con t ro l s • P O S , and C H 2 s i d e , C H 2 INV 
opera t i on is a l so con t ro led in t h i s s t a g e . T h e s i gna l s are 
s e l e c t e d by C H 1 , C H 2 , A L T , C H O P a n d A D D opera t ions 
a c c o r d i n g to t h e ve r t i ca l m o d e of t h e C H 1 , C H 2 se lec to r 
c i r cu i t , and is f e d to ve r t i ca l de f lec t i on p la tes of C R T 
th rough the de lay l ine, t h e t r a c e sepa ra t i on c i r cu i t , and the 
v e r t i c a l ou tpu t ampl i f ie r . T h e in terna l s y n c s igna l is p rov id­
ed by t h e o u t p u t s of t he th i rd s t a g e a m p , and C H 1 , C H 2 
s e l e c t o r c i r c u i t s , amp l i f i ed by t h e t r igger ampl i f ie r , and 
s e l e c t e d by t he t r igger s o u r c e se l ec to r s w i t c h . 

SWEEP UNIT 
T h e e x t e r n a l and in terna l s y n c s i gna l s are s e l e c t e d by t he 

t r igger s o u r c e s e l e c t o r s w i t c h , a n d t h e s e l e c t e d s igna l 

p a s s e s t h rough the t r igger coup l ing s w i t c h and is ampl i f ied 

by t h e t r igger a m p . T h i s s igna l s h a p e d by t h e S c h m i d t c i r ­

cu i t b e c o m e s c l o c k s igna l of t he s w e e p ga te c i r cu i t . W h e n 

t r iggered w i t h t he V I D E O s y n c s i g n a l , t he t r igger s igna l is 

p roduced by s e p a r a t i n g t h e L I N E or F R A M E s igna l f r om the 

t r igger ampl i f ie r ou tpu t . S a w t o o t h genera to r c i rcu i t h a s a 

regu la ted cu r ren t cha rg ing c i rcu i t w h i c h ob ta ins t h e c o n s ­

t a n t cu r ren t to c a p a c i t o r . S a w t o o t h w a v e f o r m is ampl i f ied 

in t h e hor izonta l ou tpu t ampl i f ie r c i r cu i t , and is f ed to t he 

hor izon ta l de f lec t i on p la tes in t h e c a t h o d e ray t ube ( C R T ) . 

In X - Y ope ra t i on , t he X - a x i s s igna l is s e l e c t e d by t h e X - Y 

s e l e c t o r s w i t c h , and C H 2 ve r t i ca l ampl i f ie r is b e c o m e 

hor izon ta l ampl i f ie r in t h i s m o d e . 

VERTICAL AND HORIZONTAL LOGIC UNITS 
T h e ve r t i ca l and hor izonta l log ic un i t s re lay t h e logic s i gna l s 
f r om the C S - 1 7 2 0 cont ro l p a n e l , t h e r emo te con t ro l unit 
k e y s , t he probe s e l e c t o r s , and o ther con t ro l s w i t c h e s , to 
t h e I N P U T s ide of t he I/O uni t . In add i t ion , t h e V e r t i c a l and 
Hor izon ta l log ic un i t s reco rd su i t ab le opera t ing s i gna l s f r om 
the O U T P U T t e r m i n a l s . T h e L I N E s y n c s igna l is p roduced 
f r o m t h e p o w e r l ine by t h e line s y n c c i rcu i t w h i c h c o n s i s t s 
of a pho tocoup le r is u s e d to i so la te f r om t h e p o w e r l ine. 

POWER BLANKING CIRCUIT 
A v o l t a g e regu la t ing c i rcu i t e n s u r e s c o n s t a n t v o l t a g e , 
p o w e r is supp l ied f r om t h e v o l t a g e se l ec to r un i t . A D C - D C 
c o n v e r t o r p r o d u c e s the C R T a c c e l e r a t i o n v o l t a g e . W h e n 
t h e i n tens i t y of t h e t r a c e is a d j u s t e d , an a u t o f o c u s c i rcu i t 
a u t o m a t i c a l l y con t ro l s t h e t r a c e f o c u s , t h u s e l im inat ing 
r e a d j u s t m e n t of t he F O C U S cont ro l f r equen t l y . 
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BLOCK DIAGRAM 
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MAINTENANCE 

REMOVAL OF THE CASE 
1 . R e m o v e t h e fou r phi l l ips s c r e w s hold ing the cab le w r a p s 

on the rear pane l of t he C S - 1 7 2 0 , us ing a © 
s c r e w d r i v e r . Ho ld ing the f ron t pane l of t he C S - 1 7 2 0 , 
s l ide t h e c a s e of f b a c k w a r d s . 

2 . W h e n rep lac ing t h e uni t in i ts c a s e , s l ide it hor izon ta l l y 
a long t h e loca t ing ra i ls in t h e c a s e b a s e p la te unt i l t h e 
f ron t pane l is s n u g aga ins t t h e c a s e . 

3 . R e p l a c e the cab le w r a p and s c r e w s , a n d t igh ten s e c u r e ­

ly-

REMOVAL OR REPLACEMENT OF THE CRT 
1 . W h e n r e m o v i n g t h e C R T for repair or m a i n t e n a n c e , 

N E V E R r e m o v e the C R T b a n d . R e m o v e on ly t he m o u n ­
t ing s c r e w s , a n d gen t l y s l ide t he C R T b a c k w a r d s , ra i se 
t he s o c k e t up . If t he a b o v e p rocedu re is f o l l o w e d , 
r e m o v a l of t he C R T is e a s i l y a c c o m p l i s h e d . R e p l a c e m e n t 
c a n be done e a s i l y . 

2 . Inser t t h e C R T ca re fu l l y . A f t e r l oca t ing t h e C R T on t h e 
re ta in ing rubbe rs , t i gh ten the C R T re ta in ing s c r e w s 
l oose l y . F i x t h e s c r e w s of C R T b a n d s s o t h e C R T is in 
paral le l w i t h t h e f r a m e and t h e n t i gh ten t h e s c r e w s of 
C R T moun t i ng h a r d w a v e . 

3 . A s s l o t s a re p rov ided in t he C R T b r a c k e t , t h e C R T c a n 
be m o v e d r ight and le f t , a n d b a c k a n d f o r c e . A s the 
b r a c k e t is inc l ined by 4 5 ° , t h e C R T c a n be pos i t ioned 
a n arb i t ra ry pos i t i on . T o f i x t he C R T , t i gh ten the C R T re­
ta in ing s c r e w s loose ly and f i x t h e C R T to be in paral le l 
w i t h t h e f r a m e . T h e n , f ina l l y , f i x t h e C R T re ta in ing 
s c r e w s t igh t ly . 

I C A U T I O N : - , 

A high t e n s i o n v o l t a g e is r e m a i n e d a t t h e a n o d e of 
t h e C R T . B e f o r e r e m o v i n g the C R T , c o n n e c t t h e 
anode to t h e g round v i a a 1 0 0 kf i load for 5 
s e c o n d s to d i s c h a r g e the v o l t a g e . 

C R T sh ie ld 

C R T band re ta in ing s c r e w 

C R T re ta in ing s c r e w 

C R T re ta in ing b l a c k e t 

C R T s o c k e t 

• C R T band 
C R T b lacke t 



REPLACEMENT OF SWITCHING POWER SUPPLY 
T h e s w i t c h i n g p o w e r s u p p l y is in a sh ie ld c a s e a t t he l o w e r 

rear of t h e C S - 1 7 2 0 . T o r e m o v e t h e s w i t c h i n g p o w e r s u p ­

p ly , f i r s t r e m o v e the cont ro l and s w e e p un i t s l oca ted on the 

r ight , a n d undo the s c r e w s hold ing the uni t to t he lef t / r ight 

f r a m e . 

REMOVING CONTROL UNIT 
F i rs t t a k e of f t h e t w o f la t c a b l e s on the top of t h e uni t , t he 
t h r e e s c r e w s a n d the re ta in ing h e x . nut for t h e s e v e n s e g ­
m e n t S T E P L E D s , t he rea f te r r e m o v e t h e c o n n e c t o r on t h e 
s i de of t h e un i t . T o rep lace t h e con t ro l un i t , f o l l ow t h e 
r e v e r s e p rocedu re . 

I N O T E 1 
T h e con t ro l unit h a s C M O S and R A M b a c k u p , 
t h e r e f o r e be su re to a v o i d hand l ing it, or a n y of t he 
c o n n e c t e d c o m p o n e n t s , rough ly . 

REPLACING THE BATTERY 
If t he S T E P L E D s f l a s h on and of f , it is an ind ica t ion tha t t h e 
m e m o r y b a c k u p ba t te ry is l o w , and need rep lac ing . In s u c h 
a c a s e , it m u s t be c h a n g e d in t he cont ro l unit a s s o o n a s 
poss ib le . 

1 . R e m o v e the cont ro l uni t f r om the body of t h e C S - 1 7 2 0 
a s p rev ious l y d e s c r i b e d . 

2 . R e m o v e t h e 8 s c r e w s on the sh ie ld c a s e . T h e l i th ium 
ba t te ry is l oca ted on the r ight s ide of t h e P . C . B 
( X 8 1 - 1 0 5 0 - 0 0 ) . If a f te r c h e c k i n g t h e ba t te ry leve l it is 
l e s s t h a n 2 v o l t s , rep lace w i t h n e w ba t t e r y , t ak ing c a r e 
to o b s e r v e co r rec t po lar i ty , a s s h o w n on the c o m p o n e n t 
s ide of t h e pr inted c i rcu i t boa rd . 

• N O T E • , 
Note t ha t if t he b a c k u p ba t te ry of t he M e m o r y p a c k 
( M T - 1 7 2 5 ) is l o w , t h e S T E P L E D s a l so f l a s h , on and 
of f . 
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Con t ro l unit 

Reta in ing s c r e w for 
s w i t c h i n g p o w e r supp ly 

S w e e p uni t 

Re ta in i ng s c r e w for 
s w i t c h i n g p o w e r supp l y 

S w i t c h i n g p o w e r supp l y 



OPTION 

T h e f o l l ow ing a c c e s s o r i e s are ava i lab le for more s o p h i s t i c a t e d opera t ion of the CS-1 7 2 0 . 

T H E R M A L P R I N T E R T P - 1 7 2 4 
Serial t ransfer , dot matrix 

M E M O R Y P A C K M T - 1 7 2 5 C M O S R A M 
1 k x 4 bit 

PROBE SELECTOR R U - 1 7 2 2 
5 inputs x 2 channel 
E X T X 3 

PROBE SELECTOR RU-1723 
1 0 inputs x 1 channel 
E X T X 3 
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M E M O : 
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