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OVERVIEW AND CONFIGURATION 

Overview 
T h e B P - 7 0 D C P o w e r S u p p l y is t he D C - D C c o n v e r t e r for t h e C S - 3 0 3 5 . It is e x t r e m e l y u s e ­
fu l for u s e a s an o s c i l l o s c o p e w h e n t he re is no A C p o w e r s u p p l y b e c a u s e it c a n be opera t ­
e d by in terna l or e x t e r n a l ba t t e r i es . It c a n ope ra te for a long t i m e if a c a r ba t te ry is u s e d 
fo r t he e x t e r n a l ba t t e r y ( + 1 2 V ) . T h e ba t te r i es are ins ta l led in te rna l l y a n d c a n be c h a r g e d 
w i t h o u t r e m o v i n g t h e m f r o m the un i t . 
T h e un i t is por tab le a n d e c o n o m i c a l . 

SPECIFICATIONS 
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1 . Batteries N i C a d B a t t e r i e s : 4 0 0 0 m A H x 1 0 ( in ternal ) 
O the r e x t e r n a l ba t t e r y : ( + 1 1 . 5 V to + 1 3 . 5 V ) 

2 . Input current 2 A ( A p p r o x . 2 h r s . u s e ) 
3 . Output + 1 8 V , - 1 8 V , + 1 1 0 V , + 1 5 0 V 

( e a c h ou tpu t v o l t a g e is un regu la ted ) 
4 Charging current 3 0 0 m A ( 1 6 h r s / c h a r g e ) 
5 . Charging f requency 1 7 k H z 
6. S w i t c h C H G - O P E ( f ront ) 

In te rna l a n d e x t e r n a l ( rear ) 
7 . D imensions 1 8 0 ( W ) x 4 1 ( H ) x 2 2 0 (D) m m 

Weight 2 . 5 K g 
8 . Ambient temperature and 

humidity 5 ° C to 3 5 ° C , 8 5 % R H 
9 . Leak current ( Input cu r ren t w h e n the p o w e r is o f f ) 2 0 0 fiA m a x . 

1 0 . Other • T h e input a n d ou tpu t h a v e a c o m m o n g round . 
• T h e nega t i ve s i de of t h e input c a n be c o n n e c t e d to 

t h e uni t g r o u n d . 
• T h e o s c i l l o s c o p e c a n n o t be u s e d w h e n the ba t t e r i es 

a re c h a r g i n g . 

Ma in Uni t D C P o w e r S u p p l y 1 
A c c e s s o r i e s 1 . E x t e r n a l ba t t e r y c o n n e c t o r 1 

2 . I ns t ruc t i on m a n u a l 1 

Configuration 



OPERATION AND PRECAUTIONS 

Fig. 1 

Main Unit Installation 
A t t a c h t h e un i t a s s h o w n in t h e 
f igure . 
1) T u r n t h e un i t p o w e r s u p p l y 

s w i t c h O F F . 
2 ) L o o s e n t h e s c r e w s on top of 

t he m a i n un i t , tu rn it 1 8 0 ° 
and s e c u r e it to the bl ind 
p la te . 

3 ) A l ign t he ma in unit c o n n e c t 
w i t h t h e o s c i l l o s c o p e c c . 
nec to r . 

4 ) T igh ten the th ree s c r e w s w i t h 
a Phi l l ips h e a d s c r e w d r i v e r to 
s e c u r e t h e m a i n uni t . 

W h e n t h e p o w e r s u p p l y is s e c u r e d , ope ra te t he uni t a s d e s c r i b e d in t h e Opera t i on P r o c e ­
d u r e s s e c t i o n . T h e uni t w i l l ope ra te proper ly w h e n t h e s e p r o c e d u r e s are p e r f o r m e d . 
B e c a r e f u l a s t he uni t m a y be d a m a g e d if S t e p 1) d e s c r i b e d a b o v e is om i t t ed . 

CONTROLS AND INDICATORS 

Front panel 

® 

DC POWER S U P P L Y 

Fig . 2 

MODE switch 
T h i s s w i t c h e s b e t w e e n D C p o w e r opera t ion a n d t h e c h a r g i n g opera t ion for t he inter­
nal ba t t e r i es . W h e n t h e s w i t c h is s e t to O P E , ope ra t i ons c a n be pe r f o rmed by e i ther 
t he in terna l ba t te r ies or an e x t e r n a l D C p o w e r supp l y . W h e n the s w i t c h is se t to C H G , 
on ly t h e ba t te r i es c a n be c h a r g e d f r om the o s c i l l o s c o p e uni t . 
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© CHG Lamp 
T h i s lamp l ights w h e n t h e in te rna l ba t te r i es a re c h a r g i n g . T h e l a m p g o e s ou t in t h e 
O P E m o d e . 

@ Installation Screws 
T h e s e s c r e w s a re u s e d to m o u n t t h i s uni t to t h e o s c i l l o s c o p e s e c u r e l y . 

@ Power Supply Connector 
T h i s c o n n e c t o r is u s e d fo r e a c h D C p o w e r s u p p l y . If t h i s un i t is s e t to C H G , it is u s e d 
for t he in terna l ba t te ry c h a r g e s u p p l y t e rm ina l 

Rear Panel 

Fig. 3 

© EXT BATT Input terminal 
T h i s input t e rm ina l is u s e d for c o n n e c t i o n to a n e x t e r n a l p o w e r s o u r c e and is to be 
used w i t h s t anda rd + 1 2 V vo l tage . T h e input cu r ren t is desc r i bed in Chap te r 2 , S p e c i f i ­
c a t i o n s . 

© Power Source Switch 
T h i s s w i t c h s e l e c t s e i ther t h e e x t e r n a l p o w e r s u p p l y or t h e in terna l ba t te r ies for t he 
D C p o w e r s u p p l y . 

KSJ Supports 
T h e s u p p o r t s are a t t a c h e d to t h e m a i n uni t a n d ra i sed to p r e v e n t t he uni t f r om fa l l ing 
o v e r w h e n it is u s e d a n upr ight pos i t i on . 

© BATT CHECK Terminal 
T h i s te rmina l is u s e d to c h e c k the te rm ina l v o l t a g e of t h e in terna l ba t te r i es . 
T h e red te rm ina l is t he + 1 2 V s ide a n d t h e b l a c k te rm ina l is t h e g round s i de . T h i s e n a ­
b les the rema in ing v o l t a g e of t he in terna l ba t te r i es to be e s t i m a t e d . R e f e r to t he s e c ­
t i on , Ba t t e r y C h a r g e a n d D i s c h a r g e . 
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OPERATING INSTRUCTIONS 

Before Use 
T h i s un i t e n a b l e s t h e C S - 3 0 3 5 to be u s e d in l oca t i ons w h e r e t h e r e is no A C p o w e r . B e f o r e 
t h i s t y p e of opera t ion c a n be p e r f o r m e d , it is f i r s t n e c e s s a r y to u n d e r s t a n d the a s s e m b l y , 
f u n c t i o n s a n d cont ro l o p e r a t i o n s . 

Power Connector 
P a y c l o s e a t ten t ion w h e n us ing t h e c o n n e c t o r for t h i s uni t b e c a u s e t h e r e is a poss ib i l i t y 
t h a t it m a y be d a m a g e d by a sho r t c i ru i t . N e v e r t o u c h the c o n n e c t o r w i t h w e t h a n d s . A t ­
t a c h t h e c o n n e c t o r c o v e r w h e n it is not be ing u s e d . 

External Power Supply 
M a k e s u r e t ha t t he pos i t i ve a n d n e g a t i v e c o n n e c t i o n s a re c o r r e c t w h e n the unit is u s e d 
w i t h a c a r ba t te ry . If t h e un i t f r a m e t o u c h e s t h e c a r f r a m e w h e n the pos i t i ve s ide of t h e 
c a r b a t t e r y is c o n n e c t e d to t h e f r a m e t h e p o w e r w i l l sho r t c i r cu i t , t h e in terna l f u s e w i l l 
c u t of f a n d operat ion w i l l not be poss ib le . ( T h i s uni t and the C S - 3 0 3 5 f r a m e are g rounded. ) 
W h e n t h e uni t is u s e d w i t h t h e ba t te ry in a c a r , t he ba t t e r y w i l l run d o w n u n l e s s t h e c a r 
e n g i n e is run o c c a s i o n a l l y to c h a r g e the ba t t e r y . 
A ra the r large cu r ren t f l o w s w h e n the C S - 3 0 3 5 is ope ra ted by t h i s un i t , s o it is d a n g e r o u s 
if t h e un i t p o w e r s w i t c h is t u rned on w h e n t h e e x t e r n a l p o w e r s o u r c e is c o n n e c t e d . M a k e 
s u r e t h a t t he p o w e r s w i t c h is t u rned off be fo re c o n n e c t i n g t h e p o w e r supp l y . 

Ambient Temperature 
U s e t h e uni t w i t h i n a t e m p e r a t u r e range of 5 ° to 3 5 ° C . D a m a g e m a y o c c u r if t he uni t 
i s no t ope ra ted w i t h i n t h e s p e c i f i e d r a n g e . 

Internal Battery 
A v o i d o v e r c h a r g i n g or e x c e s s i v e d i s c h a r g e to avo id d a m a g i n g t h e ba t t e r i es . 
T h e s t o r a g e c a p a c i t y d e c r e a s e s if t he ba t te r i es h a v e not b e e n u s e d for a long per iod of 
t i m e , s o be s u r e to c h a r g e t h e m be fo re u s e . 
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Using the Exclusive Internal Batteries 
O p e r a t e the un i t in t h e f o l l o w i n g s e q u e n c e a f te r tu rn ing the m a i n un i t p o w e r s w i t c h O F F 
( R e f e r to the s e c t i o n " I n s t a l l a t i o n P r o c e d u r e s " fo r a n e x p l a n a t i o n of t h e ins ta l la t ion of 
t h i s uni t . ) 

M O D E s w i t c h O P E s w i t c h (not p r e s s e d ) 
S O U R C E s w i t c h I N T 

A f t e r t hese s e t t i n g s h a v e been p e r f o r m e d , ope ra te t h e o s c i l l o s c o p e in t he regu lar m a n ­
ner . Note that t he uni t d o e s not ope ra te if M O D E s w i t c h is s e t to C H G . W h e n t h e uni t 
o p e r a t e s norma l l y , t he opera t ion t ime i n c r e a s e s s l igh t l y if it is no t u s e d f r equen t l y . 

Charging the Internal Batteries 

1) P lug the m a i n uni t p o w e r s u p p l y co rd into a n e lec t r i ca l ou t le t . 
2 ) S e t the S O U R C E s w i t c h on the rear of t he m a i n uni t t o I N T . 
3 ) T u r n the m a i n uni t p o w e r s w i t c h O N . 
4 ) S e t the M O D E s w i t c h on the f ron t pane l to C H G . ( T h e C H G L E D l ights at t h i s t i m e ) . 

If t h e ma in uni t in terna l ba t te r i es a re c o m p l e t e l y d i s c h a r g e d , t h e y m u s t be c h a r g e d 1 6 
h o u r s before t h e y c a n be u s e d . (A f t e r t he ba t te r i es a re c o m p l e t e l y c h a r g e d , t he re is no 
p rob lem if they con t i nue to c h a r g e for ano ther day or t w o , but do no t a l l ow t h e m to c h a r g e 
for more than t w o d a y s . ) 

Ambient temperature at charging time 
T h e t empe ra tu re shou ld be 1 0 ° to 3 0 ° C dur ing c h a r g i n g to g u a r a n t e e to ta l per for ­
m a n c e of t h e ba t t e r i es . 
T h e ba t te r ies w i l l not c h a r g e c o m p l e t e l y if t h e y a re c h a r g e d w h e n the t e m p e r a t u r e 
is h igh. 
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• Oscilloscope operation is not possible during charging 
T h e o s c i l l o s c o p e d o e s not ope ra te w h i l e t he in te rna l b a t t e r i e s of t h e p o w e r s u p p l y 
a re c h a r g i n g . T h e o s c i l l o s c o p e w i l l not be d a m a g e d if o p e r a t i o n s a re a t t e m p t e d . 
H o w e v e r , do not t u rn t he p o w e r s w i t c h O F F b e c a u s e the c h a r g i n g opera t ion is on ly 
p e r f o r m e d w h e n t h e p o w e r s w i t c h is t u rned O N . 

• External batteries cannot be charged 

Oscilloscope Operation by External Batteries 

1) C o n n e c t t he e x t e r n a l p o w e r s u p p l y c o n n e c t o r to t he e x t e r n a l p o w e r input t e rm ina l 
in t h e rear s i de o f t he uni t . 

2 ) S e t t he S O U R C E s w i t c h to E X T . 
3 ) C o n n e c t t h e e x t e r n a l p o w e r s u p p l y c o n n e c t o r to t he e x t e r n a l p o w e r s u p p l y t e rm i na l . 
4 ) T u r n t he o s c i l l o s c o p e p o w e r s w i t c h to O N . 

N o r m a l o s c i l l o s c o p e ope ra t i ons c a n be pe r f o rmed w h e n t h e s e ope ra t i ons are c o m p l e t e d . 

• Is the external power supply capacity adequate? 
W h e n the o s c i l l o s c o p e is ope ra ted by us ing t h i s p o w e r s u p p l y , t he cu r ren t d e s c r i b e d 
in C h a p t e r 2 , " S p e c i f i c a t i o n s " f l o w s s o m a k e s u r e t ha t the c a p a c i t y is c o r r e c t . 

• Be careful of the external power ground potential and voltage. 
W h e n a n au tomob i l e ba t te ry i s u s e d , be e s p e c i a l l y c a r e f u l b e c a u s e the v e h i c l e f ra i 
h a s a pos i t i ve po ten t ia l . T h i s c a n be d a n g e r o u s b e c a u s e a la rge cu r ren t c a n f l o w in­
s t a n t a n e o u s l y . A l w a y s v e r i f y t he v o l t a g e of t h e e x t e r n a l ba t te ry . If t h i s o c c u r s , t he 
f u s e s in t he p o w e r s u p p l y uni t be rep laced or fu r the r ope ra t i ons w i l l not be poss ib le . 

• External Battery Connector Poles 
C o n n e c t the e x t e r n a l ba t te ry + 1 2 V s ide 
to t h e + 1 2 V s i de of t he p o w e r s u p p l y 
a s s h o w n in t h e f igure on t h e r ight . 

F i g . 6 
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External power supply 

Fig. 5 



OPERATION CONDITION CHART 

A C P O W E R 
C S - 3 0 3 5 

P o w e r S w i t c h 
B P - 7 0 Mode S w i t c h Opera t ion M o d e 

C S - 3 0 3 5 only 
Y e s 

O N 
C S - 3 0 3 5 Normal 

Operat ion 
C S - 3 0 3 5 only 

Y e s 

O F F No operat ion 
C S - 3 0 3 5 only 

No No operat ion 

B P - 7 0 D C 
P O W E R S U P P L Y 

Y e s 

O N 

O P E 
A C P o w e r supp ly 

— no c h a r g e 

B P - 7 0 D C 
P O W E R S U P P L Y 

Y e s 

O N 

C H G 

C S - 3 0 3 5 
No operat ion * 1 
On ly charg ing is 

per formed. 
B P - 7 0 D C 

P O W E R S U P P L Y 

Y e s 

O F F No operat ion 
B P - 7 0 D C 

P O W E R S U P P L Y 

No 
O N 

O P E 
D C p o w e r supp ly 

opera tes * 2 
(Internal battery) 

B P - 7 0 D C 
P O W E R S U P P L Y 

No 
O N 

C H G 
No operat ion, 

no charge 

B P - 7 0 D C 
P O W E R S U P P L Y 

No 

O F F No operat ion 

T h i s char t d e s c r i b e s t he ope ra t i ons w h e n the p o w e r s u p p l y a n d t h e in terna l ba t te r ies a re 
u s e d . 
W h e n opera t ions a re p e r f o r m e d by us ing a n e x t e r n a l p o w e r s u p p l y ( the p o w e r s u p p l y 
S O U R C E s w i t c h is s e t to E X T ) , i t e m s * 1 a n d * 2 in t he c h a r t o p e r a t e a s d e s c r i b e d b e l o w . 
O ther i tems ope ra te a s d e s c r i b e d in t h e c h a r t . 

C S - 3 0 3 5 d o e s not ope ra te and c h a r g i n g is not p e r f o r m e d . 
1 T h e D C p o w e r s u p p l y o p e r a t e s ( e x t e r n a l p o w e r ) 
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BATTERY CHARGE AND DISCHARGE 
CHARCTERISTICS (REFERENSE) 

T h e d a t a s h o w n in t h e f i gu re b e l o w ind i ca te t h e m e a s u r e m e n t s a t t h e B A T T C H E C K ter ­
m ina l of t h e in te rna l ba t t e r y v o l t a g e w h e n t h e m a i n uni t i s c o m b i n e d w i t h t he C S - 3 0 3 5 
a n d c h a r g i n g a n d d i s c h a r g i n g o c c u r . 
T h e r e is gene ra l l y a large va r i a t i on in t h e c h a r g e a n d d i s c h a r g e c h a r a c t e r i s t i c s of N i C a d 
b a t t e r i e s due to v a r i a t i o n s in t h e a m b i e n t t e m p e r a t u r e , e l a p s e d t i m e a n d t h e a c t u a l bat ­
t e r y cond i t i on . T h e r e f o r e , t h e rema in ing v o l t a g e in t h e b a t t e r i e s a n d t h e requi red c h a r g e 
t i m e m u s t be e s t i m a t e d . A c c u r a t e e s t i m a t i o n s c a n be p e r f o r m e d by us ing th i s d a t a for 
t h e ba t t e r i es . 

< D C P O W E R S U P P L Y Charge and Discharge Charac te r is t i cs Figure > 

F ig . 7 
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Charge characteristics 

< Voltage 
between 

terminals > 

Charge time 

• Discharge time 



MAINTENCE 

Maintenance 
T h e p o w e r s u p p l y c a n ope ra te proper ly in a v a r i e t y of e n v i r o n m e n t a l c o n d i t i o n s . Re l iab i l i ­
t y is ma in ta ined and d a m a g e is p reven ted by per fo rming proper opera t ion a n d m a i n t e n a n c e . 
W h e n the unit i s not u s e d , be s u r e to a t t a c h t h e c o n n e c t o r c o v e r . Ins ta l l t h e upper s u r f a c e 
c o n n e c t o r c o v e r s e c u r e l y . 
D o not u s e s o l v e n t s or th inner to r e m o v e dir t f r o m the s e t . U s e a rag m o i s t e n w i t h a l coho l 
or neu t ra l de te rgen t to c l e a n t h e s e t . 
A l w a y s be s u r e to ope ra te t h e uni t c o r r e c t l y b e c a u s e e x c e s s v o l t a g e f r o m e x t e r n a l p o w e r 
s u p p l y opera t ion in t e m p e r a t u r e s ou ts ide t h e s p e c i f i e d ope ra t i ng range a n d s t r o n g i m p a c t 

s h o c k c a n c a u s e d a m a g e or d e c r e a s e d p e r f o r m a n c e s . 

If an Accident Occurs 
T a k e adequa te p r e c a u t i o n s w h e n opera t ing t h e p o w e r s u p p l y uni t b e c a u s e N i C a d bat te r ­
i e s a re u s e d w h i c h c a n c a u s e c u r r e n t o v e r f l o w . 
If t h e uni t is d a m a g e d , do not r e m o v e the c o v e r a n d c o n t a c t y o u r s a l e s o f f i ce i m m e d i a t e ­
ly-
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A product of 
KENWOOD CORPORATION 
17-5, 2 - c h o m e , S h i b u y a , S h i b u y a - k u , T o k y o 150, J a p a n 


