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WARRANTY 
We warrant each of our products to be free from defects in material 
and workmanship. Our obligation under this warranty is to repair 
or replace any instrument or part thereof which, within a year after 
shipment, proves defective upon examination. We will pay local 
domestic surface freight costs. 

To exercise this warranty, write or call your local Keithley repre- 
sentative, or contact Keithley headquarters in Cleveland, Ohio. 
You will be given prompt assistance and shipping instructions. 

REPAIRS AND 
CALI BRATI ON 

Keithley Instruments maintains a complete repair and calibration 
service as well as a standards laboratory in Cleveland, Ohio. 

A Keithley service facility at our Munich, Germany office is 
available for our customers throughout Europe. Service in the 
United Kingdom can be handled at our office in Reading. Addition- 
ally, Keithley representatives in most countries maintain service 
and calibration facilities. 

To insure prompt repair or recalibration service, .please contact 
your local field representative or Keithley headquarters directly 
before returning the instrument. Estimates for repairs, normal 
recalibrations and calibrations traceable to the National Bureau of 
Standards are available upon request. 

KEITHLEY 
The measurement engineers. 

Keithley Instruments, Inc., 28775 Aurora Road, Cleveland, Ohio 441 39. (21 6) 248-0400 
European Headquarters: Heiglhofstrasse 5, 0-8000 Munchen 70 West Germany, (089) 7144065 

United Kingdom: 1 Boulton Road, Reading, Berkshire. (0734) 861287 
France: 44 Rue Anatole France, F-91121 Palaiseau (01) 014-22-06 
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WARN I NG 

I f  c u r r e n t  i s  programmed t o  0 and u n i t  i s  i n  o p e r a t e ,  a COMPLIANCE VOLTAGE up t o  125 
v o l t s  may be p r e s e n t  a t  t h e  o u t p u t  t e r m i n a l s .  For maximum o p e r a t o r  s a f e t y  t h e  Model 725  
C u r r e n t  Source s h o u l d  always be  s e t  t o  STANDBY mode when no c u r r e n t  o u t p u t  i s  needed. 
The u n i t  s h o u l d  a l s o  be  s e t  t o  STANDBY p r i o r  t o  chang ing  range o r  p o l a r i t y .  T h i s  w i l l  
ensure  t h a t  no t r a n s i e n t  c u r r e n t s  w i l l  be  g e n e r a t e d .  

WARN I NG 

T h i s  i n s t r u m e n t  i s  n o t  approved fo r  use i n  “hazardous l o c a t i o n s ”  as d e f i n e d  i n  t h e  
N a t i o n a l  E l e c t r i c a l  Code, C lasses  1 ,  1 1 ,  and I l l .  

C l a s s ’ l :  Those l o c a t i o n s  i n  w h i c h  f lammable  gases o r  vapors  a r e  o r  may be p r e s e n t  i n  
t h e  a i r  i n  q u a n t i t i e s  s u f f i c i e n t  t o  p roduce  e x p l o s i v e  o r  i g n i t a b l e  m i x t u r e s .  

C lass  1 1 :  Those l o c a t i o n s  t h a t  a r e  hazardous because o f  t h e  presence o f  c o m b u s t i b l e  
d u s t .  

C lass  I l l :  Those l o c a t i o n s  t h a t  a r e  hazardous because o f  t h e  presence o f  e a s i l y  i g n i t a b l e  ~ 

f i b e r s  o r  f l y i n g s .  
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GENERAL DESCRIPTION 

r 
SECTION 1 .  GENERAL DESCRIPTION. 

1 - 1 .  GENERAL. The Model 7 2 5  i s  a c o m p l e t e l y  programmable c u r r e n t  sou rce .  Ranges a r e  
programmed b y  a BCD code. The magn i tude  o f  t h e  c u r r e n t  (as  a % of f u l l  s c a l e )  i s  pro- 
grammed b y  use o f  a Kepco S N - 3  D i g i t a l - t o - A n a l o g  Conver te r  o r  e q u i v a l e n t .  S p e c i f i c a t i o n s  
f o r  t h e  Model 7 2 5  a r e  g i v e n  i n  T a b l e  1 - 1 .  

1-2. WARRANTY INFORMATION. The w a r r a n t y  i s  s t a t e d  on t h e  i n s i d e  f r o n t  cove r  o f  t h e  
manual. 

1 -3 .  CHANGE NOTICE. Improvements o r  changes t o  t h e  i n s t r u m e n t  n o t  i n c o r p o r a t e d  i n t o  t h e  
manual w i l l  be  e x p l a i n e d  on a Change N o t i c e  Sheet a t t a c h e d  t o  t h e  i n s i d e  back cove r .  

IMPORTANT 

The A symbol can be  found  i n  v a r i o u s  p l a c e s  i n  t h i s  I n s t r u c t i o n  Manual. C a r e f u l l y  
read  t h e  a s s o c i a t e d  CAUTION s t a t e m e n t s  w i t h  r e g a r d  t o  p r o p e r  use and h a n d l i n g  o f  
t h e  i n s t r u m e n t .  Damage t o  t h e  i n s t r u m e n t  may o c c u r  i f  t h e s e  p r e c a u t i o n s  a r e  ignored.  

The t symbol can be  found  i n  v a r i o u s  p l a c e s  i n  t h e  I n s t r u c t i o n  Manual. T h i s  
symbol i n d i c a t e s  t h o s e  a reas  on  t h e  i n s t r u m e n t  w h i c h  a r e  p o t e n t i a l  shock hazards .  
C a r e f u l l y  read t h e  a s s o c i a t e d  W A R N I N G  s ta temen ts  w i t h  r e g a r d  t o  p r o p e r  use and 
h a n d l i n g  o f  t h e  i n s t r u m e n t .  S e r i o u s  pe rsona l  i n j u r y  may r e s u l t  i f  t h e s e  p r e c a u t i o n s  
a r e  i gno red .  

F I G U R E  1 - 1 .  Model 7 2 5  Programmable C u r r e n t  Source. 

AA 1-1 

_ .  
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TABLE 1 - 1 .  
SPECIFICATIONS 

Model 725 Programmable C u r r e n t  Source  

GENERAL: The Model 725 p r o v i d e s  c o n s t a n t  PROGRAMMING: 

F u n c t i o n s :  c u r r e n t  under  p rog ram c o n t r o l .  
Range, p o l a r i t y ,  o p e r a t e / s t a n d b y  
and s e l e c t i o n  o f  c o m p l i a n c e  l i m i l  
a r e  a l l  d i r e c t l y  programmable.  
M a g n i t u d e  i s  programmed b y  u s e  o f  
a Kepco S N - 3  D i g i t a l  t o  A n a l o g  
C o n v e r t e r  or e q u i v a l e n t .  

C o m p a t i b l e  L o g i c :  
OUTPUT: (when used  w i t h  Kepco Model SN-3) 

DC C u r r e n t :  

V o l t a g e :  

R e s o l u t i o n :  

P o l a r i t y :  

F l o a t  i ng :  

Accu 

S tab  

Load 

acy : 

I i t y :  

R e g u l a t i o n :  

L i n e  R e g u l a t i o n :  

O v e r l o a d  P r o t e c t i o n :  

Nom. S e t t l i n g  T ime:  

IOOnA t o  IOOmA f u l l  s c a l e  i n  
seven  decade r a n g e s .  

Four  d i g i t a l l y  s e l e c t a b l e  comp- 
l i a n c e  l i m i t s  a r e  v a r i a b l e  be -  
tween 12 v o l t s  and 90 v o l t s .  W i t h  

no c o m p l i a n c e  l i m i t  programmed, ISOLATION: 
c o n s t a n t  c u r r e n t  i s  m a i n t a i n e d  t o  
a t  l e a s t  100 v o l t s .  

0 .1% o f  r a n g e .  

Programmable,  p o s i  t i v e  o r  n e g a t i v e .  

+I00 v o l t s  o f f  c h a s s i s  maximum. 
Less t h a n  IOppm o f  f u l l  r a n g e  
chanae i n  o u t o u t  c u r r e n t  o e r  v o l t  

Less 

L o g i c  Power:  

ENVIRONMENT: 

CONTROLS, INDICATORS: 

CONNECTORS: 
on  tGe l p a  t o '  lOOmA ranges  
t h a n  20ppm p e r  v o l t  on  t h e  
range .  

i ( 0 . 6 %  o f  programmed v a l u e  
o f  r a n g e ) .  

D u r i n g  t h e  f i r s t  h o u r ,  or  
subsequen t  8 - h o u r  p e r i o d s :  

1 OOnA 

t 0 . 1 %  

n 

i ( 0 . 0 2 %  o f  programmed v a l u e  + 
0.01% or  range)  o n  t h e  1 p A  t o  POWER: 
1 OOmA r a n g e s .  

i ( O . l %  o f  programmed v a l u e  + 
0.03% o f  r a n g e ) o n  t h e  IOOnA r a n g e  D I M E N S I O N S ,  WEIGHT: 

t0 .0055:  o f  f u l l  r a n g e  f r o m  n o  l o a d  
t o  f u l l  l o a d  o n  t h e  10pA t h r o u g h  
IOOmA r a n g e s .  tO.O2% on t h e  I p A  
r a n g e .  ?0.2% o n  t h e  IOOnA range .  

i 0 . 0 0 5 %  o f  f u l l  range  f o r  10% 
change i n  l i n e  v o l t a g e .  

V o l t a g e  l i m i t e d  t o  c o m p l i a n c e  
v o l t a g e  s e t t i n g  o f  p o l a r i t y  
s e l e c t e d .  A u t o m a t i c  r e c o v e r y .  

30 m i l l i s e c o n d s  t o  w i t h i n  0.1% o f  
f i n a l  v a l u e .  

Range, p o l a r i t y ,  s e l e c t i o n  o f  
1 o f  4 c o m p l i a n c e  l i m i t s ,  and 
o p e r a t e / s t a n d b y  a r e  a l l  d i r -  
e c t l y  programmable.  Magn i tude  
i s  programmed by a 0-IOV s i g -  
n a l  f o r  0-100% o f  f u l l  range.  

TTL o r  DTL. Maximum i n p u t  
l o a d ,  10 TTL l o a d s ,  e x c e p t  
o p e r a t e / s t a n d b y  where d r i v i n g  
c i r c u i t  must  s i n k  60mA. 

An e x t e r n a l  5 V  ( t 0 . 2 5 V )  @ 
250mA T T L - c o m p a t i b l e  l o g i c  
s u p p l y  i s  r e q u i r e d .  

1090hms; d i g i t a l  low t o  o u t p u t  
l ow .  

20" t o  30°C up  t o  50% 
r e l a t i v e  h u m i d i t y .  

F r o n t  p a n e l  ON/OFF s w i t c h .  
I n d i c a t o r  l i g h t s  f o r  range ,  
o p e r a t e ,  and c o m p l i a n c e  l i m i t .  

Rear pane l  1 5 - p i n  D s t y l e  
c o n n e c t o r  f o r  d i g i t a l  i n p u t  
( m a t i n g  c o n n e c t o r  s u p p l  i e d ) .  
Rear p a n e l  t r i a x i a l  c o n n e c t o r  
f o r  m a g n i t u d e  programming.  

F r o n t  and r e a r  pane l  o u t p u t  
t r i a x  c o n n e c t o r s .  Rear pane l  
banana j a c k s  f o r  c o m p l i a n c e  
m n i  t o r i  ng ,  

105-125 o r  210-250 v o l t s  
( s w i t c h  s e l e c t a b l e ) .  50-60Hz. 
3 5  V A  maximum. 

133mm (5 -  1 / 4  i n . )  ha 1 f - r a c k .  
O v e r a l l  bench s i z e  155mm 
h i g h  x 225mm w i d e  x 310mm 
deep. ( 6 - l / 4  i n .  x 9 i n .  x 
12-1/4 i n . ) .  Ne t  w e i g h t  3 , 4  
k g .  ( 7 - 1 / 2  I b s . ) .  

1-2 AA 
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OPERATION 

SECTION 2. OPERATION. r 

2-1. GENERAL. T h i s  s e c t i o n  p rov ides  i n t e r f a c e  i n f o r m a t i o n  and o p e r a t i n g  i n s t r u c t i o n s  
f o r  t h e  Model 725. 

2-2. CONTROLS. The Model 725 i s  remote ly  programmable and as such, i s  equipped w i t h  
o n l y  two sw i t ches .  
TAGE s e l e c t o r  s w i t c h  (S201) i s  on t h e  r e a r  pane l .  These swi tches a r e  shown i n  F igures 
2-1 and 2-2 and f u n c t i o n a l l y  d e s c r i b e d  i n  Table 2-1. 

The l i n e  POWER s w i t c h  (S302) i s  on t h e  f r o n t  panel and t h e  LINE VOL- 

2-3. I N D I C A T O R S .  Ten f r o n t  panel i n d i c a t o r s  p r o v i d e  t h e  o p e r a t i n g  s t a t u s  o f  t h e  Model 
725. A neon lamp (DS201) i s  l i g h t e d  when t h e  l i n e  POWER s w i t c h  i s  on and l i n e  power i s  
a p p l i e d  t o  t h e  i ns t rumen t .  N ine  o f  t h e  i n d i c a t o r s  a r e  o f  t h e  h i g h  e f f i c i e n c y  l i g h t -  
e m i t t i n g  d iode  type.  Seven o f  t h e  lamps (DS301-DS307) a r e  ded ica ted  t o  t h e  c u r r e n t  ranges, 
w i t h  t h e  l i g h t e d  LED i n d i c a t i n g  t h e  programmed range. The two rema in ing  LED'S ( D S l O l  
and DS308) g i v e  i n d i c a t i o n  o f  t h e  o p e r a t i n g  modes o f  t h e  i ns t rumen t .  When t h e  OPERATE 
lamp i s  on, t h e  i ns t rumen t  i s  i n  o p e r a t i n g  mode and c u r r e n t  i s  s u p p l i e d  t o  t h e  OUTPUT 
connectors;  when o f f ,  standby mode i s  i m p l i e d .  The COMPLIANCE LIMIT lamp l i g h t s  when the  
v o l t a g e  r e q u i r e d  t o  d r i v e  t h e  programmed c u r r e n t  through t h e  load reaches t h e  p r e s e t  
compl iance v o l t a g e  l i m i t .  A t  t h i s  p o i n t ,  t h e  725 changes f rom cons tan t  c u r r e n t  t o  
cons tan t  v o l t a g e  mode. 

5202 DS2Ol DS101 DS308 J102 

F I G U R E  2-1. Model 725 F r o n t  Panel .  

A A  2-1 
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F I G U R E  2-2.  Model 725 Rear Pane l .  

2-4. CONNECTIONS. The i n p u t  and o u t p u t  c o n n e c t i o n s  a r e  d e s c r i b e d  be low and shown i n  
F i g u r e s  2-1 and 2-2.  These c o n n e c t i o n s  a r e  a l s o  l i s t e d  i n  T a b l e  2-1. The o u t p u t  connec- 
t i o n s  a r e  a l s o  shown s c h e m a t i c a l l y  i n  F i g u r e  2-3. 

a .  Outpu t  Connectors .  The f r o n t  and r e a r  pane l  t r i a x i a l  OUTPUT c o n n e c t o r s  (J102, 
J l 0 3 )  a r e  w i r e d  i n  p a r a l l e l .  By d e f i n i t i o n ,  t h e  i n n e r  c o n d u c t o r  o f  t h e  t r i a x  connec to r  
i s  h i g h ,  t h e  i n n e r  s h i e l d  i s  low and t h e  o u t e r  s h i e l d  i s  c h a s s i s  g round.  
connec to rs  a r e  shown s c h e m a t i c a l l y  i n  F i g u r e  2-4. The OUTPUT c o n n e c t i o n  can be made t o  
e i t h e r  t h e  f r o n t  pane l  connec to r  o r  t h e  r e a r  pane l  c o n n e c t o r .  The unused OUTPUT connect -  
o r  shou ld  have a cove r  ( two  CAP-18  a r e  s u p p l i e d )  i n s t a l l e d  t o  p r o v i d e  p r o t e c t i o n  a g a i n s t  
e l e c t r i c a l  shock and d u s t  a c c u m u l a t i o n .  The c o v e r  a l s o  p r o v i d e s  e l e c t r i c a l  s h i e l d i n g .  
Outpu t  c o n n e c t i o n s  shou ld  be made u s i n g  l o w - n o i s e  t r i a x i a l  c a b l e .  For  custom l e n g t h  
c a b l e s ,  K e i t h l e y  P a r t  No. SC-22 l o w - n o i s e  t r i a x i a l  c a b l e  s h o u l d  be used. A m a t i n g  
connec to r  i s  a v a i l a b l e  by  o r d e r i n g  K e i t h l e y  P a r t  110. C S - 1 4 1 .  

The t r i a x  

\ When t h e  Model 725 i s  f l o a t  
connec to rs  even though t h e  % The a c t u a l  v o l t a g e  p r e s e n t  
sou rce ,  up t o  100 v o l t s .  

b.  Low and Ground T e r m i n a l s .  Two 
i d e n t i f i e d  as LOW (J202) and GROUND 

1 .  The LOW t e r m i n a l  ( B l a c k )  i s  
c o n n e c t o r s .  

2-2 

WARFJ I NG 

ng, h i g h  v o l t a g e  may be  p r e s e n t  a t  t h e  OUTPUT 
ns t rumen t  i s  i n  s tandby  (non -opera te  mode). 
s dependent on t h e  customer s u p p l i e d  v o l t a g e  

b i n d i n g  p o s t s  a r e  l o c a t e d  on t h e  r e a r  pane l  and 
J 2 0 1 ) .  

n t e r n a l  
.- 

y connected  t o  t h e  low o f  t h e  two OUTPUT 
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2. The GROUIJD t e r m i n a l  (Green) i s  connec ted  t o  c h a s s i s  g round.  A s h o r t i n g  l i n k  i s  

p r o v i d e d  f o r  c o n n e c t i n g  LOW t o  c h a s s i s  g round .  m f l o a t i n q t i o n s ,  t h e  1 i n k  
g u s t  be removed. -- For o t h e r  a p p l i c a t i o n s ,  l e a v e  t h e  s h o r t i n g  l i n k  i n ,  where p o s s i b l e ,  
t o  m i n i m i z e  n o i s e  p i c k u p .  

C .  COMPLICANCE MONITOR T e r m i n a l s ,  Two banana j a c k s  ( B l a c k ,  Red) a r e  l o c a t e d  on t h e  
r e a r  panel  and p e r m i t  m o n i t o r i n g  o f  t h e  comp l iance  v o l t a g e .  

1 .  The b l a c k  t e r m i n a l  ( J l 0 6 )  i s  connected  t o  LOW o f  t h e  OUTPUT c o n n e c t o r s .  

2. The r e d  t e r m i n a l  ( J l 0 5 )  i s  connec ted  t o  an i n t e r n a l l y  b u f f e r e d  v o l t a g e ,  wh ich  i s  
a p p r o x i m a t e l y  a t  t h e  same v o l t a g e  as OUTPUT H I G H ,  t h r o u g h  a 47Kn i s o l a t i o n  r e s i s t o r .  

d .  k n a l o q  I n p u t .  The ANALOG INPUT t r i a x i a l  c o n n e c t o r  (J101) i s  l o c a t e d  on  t h e  
r e a r  p a n e l .  The ana log  i n p u t  must be  a p o s i t i v e  v o l t a g e  from 0 t o  10 v o l t s .  ( 1 O V  = f u l l  
s c a l e  c u r r e n t ) .  The ana log  v o l t a g e  must be  f l o a t i n g  ( n o t  r e f e r e n c e d  t o  any o t h e r  s i g n a l  
o r  c h a s s i s  g r o u n d ) .  A low n o i s e  t r i a x i a l  c a b l e  s h o u l d  be  used t o  connect  t o  t h e  v o l t a g e  
source .  T h i s  c a b l e  s h o u l d  b e  k e p t  - < 3 f e e t  t o  m i n i m i z e  c a p a c i t i v e  l o a d i n g  o f  t h e  source  
and t o  improve t r a n s i e n t  response.  A m a t i n g  c o n n e c t o r  i s  a v a i l a b l e  by o r d e r i n g  
K e i t h l e y  P a r t  No. C S - 1 4 1 .  When t h e  Kepco S N - 3  i s  purchased,  a custom c a b l e  i s  s u p p l i e d  
( K e i t h l e y  P a r t  No. 29449B). A l s o ,  see Magn i tude  Programming, paragraph 2 - 5 f .  

CAUT I ON 

Do n o t  s h o r t  H I G H  o r  LOW o f  Ana log  I n p u t  c o n n e c t o r  t o  c h a s s i s  ground, as t h i s  may 
damage t h e  Model 725. 

e. Program Connec to r .  Programming and c o n t r o l  c o n n e c t i o n s  t o  t h e  Model 725 a r e  made 
th rough  a 1 5 - p i n  "D" t y p e  c o n n e c t o r  ( J lO4)  l o c a t e d  on  t h e  r e a r  p a n e l .  A m a t i n g  connec to r  
and i t s  a c c e s s o r i e s  a r e  s u p p l i e d  w i t h  t h e  Model 725. See T a b l e  2-2 f o r  p i n  i d e n t i f i c a t i o n ,  
a l s o  see t h e  d i s c u s s i o n  on  Remote Programming and C o n t r o l  (pa rag raph  2 - 5 ) .  

T 

A 

f .  L i n e  Power Cord and Fuse. 

1 .  The Model 725 i s  p r o v i d e d  w i t h  a t h r e e - w i r e  l i n e  c o r d  and p l u g  (P201) w h i c h  mates 
w i t h  t h i r d - w i r e  e a r t h  grounded r e c e p t a c l e s .  P r i o r  t o  c o n n e c t i n g  P201 t o  l i n e  power, 
v e r i f y  t h a t  t h e  l i n e  v o l t a g e  s e l e c t o r  s w i t c h  (S201) i s  s e t  t o  co r respond  t o  t h e  i n p u t  
v o l t a g e  l e v e l ,  i . e . ,  1 1 7 V  p o s i t i o n  f o r  105-125 v o l t s  and 234V p o s i t i o n  f o r  210-250 v o l t s .  

234V. 
2. The l i n e  f u s e  (F201) i s  a t y p e  3AG,  s low  b low.  Use 1 / 4 A  f o r  l l 7 V  and 1 / 8 A  f o r  

2-4 AA 
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TABLE 2-1.  
CONTROLS, INDICATORS AND CONNECTIONS. 

AA 

FRONT PANEL 

POWER s w i t c h  (S202) 

L i  ne power lamp (DS201) 

RANGE I nd i ca t o r s  
(DS30 1 -DS307) 

STATUS I n d i c a t o r s  
(DSlOl , DS308) 

OUTPUT Connector  ( J  102) 

REAR PANEL 

L i n e  VOLTAGE S w i t c h  (S201) 

ANALOG INPUT (J101)  

OUTPUT Connector  ( J l 0 3 )  

LOW and GROUND 
Connectors  (J202,  J701)  

C. OM P L I AN C E MO N I TO R 
(J105,  J 106) 

F U S E  (F201) 

Power Cord (P201) 

F u n c t i o n a l  D e s c r i p t i o n  

C o n t r o l s  1 i n e  power t o  725.  

L i g h t s  when l i n e  power i s  a p p l i e d  by  S202. 

When a range  i s  programmed, one o f  seven i s  l i g h t e d -  
i n d i c a t i n g  programmed c u r r e n t  range.  

D S l O l  i n d i c a t e s  t h a t  t h e  p r e s e t  comp l iance  v o l t a g e  
l i m i t  has been reached - 725 o p e r a t e s  i n  c o n s t a n t  
v o l t a g e  mode, r a t h e r  t h a n  c o n s t a n t  c u r r e n t  mode when 
1 i g h t e d .  

DS308 i s  l i g h t e d  i n  o p e r a t e  mode. When o f f  s tandby  
mode i s  i m p l i e d ,  w i t h  no c u r r e n t  s u p p l i e d  t o  OUTPIIT 
c o n n e c t o r  and HIGH t o  LOW s h o r t e d  by 200R r e s i s t o r .  

T r i a x i a l  c o n n e c t o r  w i r e d  i n  p a r a l l e l  w i t h  r e a r  
pane l  OUTPUT c o n n e c t o r  J l 0 3 .  Use J102 o r  J l 0 3 .  
See NOTE f o r  T r i a x i a l  Connector  s i g n a l  d e f i n i t i o n .  

Must be s e t  t o  c o r r e s p o n d  w i t h  t h e  l e v e l  o f  t h e  i n p u t  
1 i n e  v o l t a g e  (117 o r  234 v o l t s ) .  

T r i a x i a l  c o n n e c t o r  - See Magn i tude  Programming, 
p a r a g r a p h  2 . - 5 f .  I n n e r  c o n d u c t o r  i s  HIGH, i n n e r  
s h i e l d  i s  LOW and o u t e r  s h i e l d  i s  Chass is  g round.  

CAUT I ON 
Do n o t  s h o r t  HIGH o r  LOW of J l O l  t o  c h a s s i s  g round,  as 

T r i a x i a l  c o n n e c t o r  w i r e d  i n  p a r a l l e l  LJ i th  f r o n t  
pane l  OUTPUT c o n n e c t o r  J102.  Use J102 o r  J l 0 3 .  See 
NOTE f o r  t r i a x i a l  c o n n e c t o r  s i g n a l  d e f i n i t i o n .  

LOW (J202)  i s  connec ted  t o  LOW o f  OUTPUT connec to rs  
J102 and J lO3. Ground (J201)  i s  connected  t o  c h a s s i s  
g round.  The l i n k  ( s u p p l i e d )  p e r m i t s  c o n n e c t i n g  LOW 
t o  c h a s s i s  g round .  

P e r m i t s  m o n i t o r i n g  of t h e  c o m p l i a n c e  v o l t a g e .  J lO6 
i s  connec ted  t o  OUTPUT LOW and J l 0 5  i s  connected  t o  an 
i n t e r n a l  l y  b i i f f e r e d  v o l t a g e  (=OUTPUT HIGH) t h r o u g h  
4 7  KSd i s o l a t i o n .  

A t h i s  may damage t h e  725. 

Type 3AG,  Slow Elow.  1 1 7 V  (1 /4A) ;  234V (1/8A)  

Connects  l i n e  power t o  i n s t r u m e n t .  

2-5 
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PROGRAM Connector ( J l 0 4 )  
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Funct  i ona  1 D e s c r i  p t  i o n  

15-p i  n "D" t y p e  c o n n e c t o r  - permi t s  c o n n e c t i n g  t h e  
725 t o  t h e  d i g i t a l  c o n t r o l .  See T a b l e  2-1 f o r  p i n  
i d e n t i f i c a t i o n .  

NOTE 
T r i a x i a l  Connector s i g n a l  d e f i n i t i o n  - J101, J102, JlO3 

I n n e r  c o n d u c t o r  = H I G H  
I n n e r  s h i e l d  = LOW 
Outer  s h i e l d  = Chassis g round.  

2 -5 .  REMOTE PROGRAMMING AND CONTROL. 

a .  Range Programming. The range i s  programmed by  s u p p l y i n g  a B C D  code (1 ,2 ,4 ) .  The 
n u m e r i c i a l  code i s  equa l  t o  t h e  range exponent o f  t h e  range s e l e c t e d .  Example: 1 = l O O m A  
range = 10- lA .  
D r i v i n g  c i r c u i t  must be a b l e  t o  s i n k  =3mA p e r  l i n e .  The programmed range i s  i n d i c a t e d  
by one o f  seven f r o n t  pane l  range i n d i c a t i n g  LED'S. 

b .  P o l a r i t y  C o n t r o l .  The c u r r e n t  sou rce  i s  s e t  up such t h a t  a p o s i t i v e  c u r r e n t  i s  
s u p p l i e d  u n l e s s  t h e  POLARITY l i n e  i s  p u l l e d  low. See Schematic 28630E. 

c .  Opera te  Commaned. The o p e r a t e  l i n e  must be p u l l e d  low t o  enab le  t h e  725 t o  produce 
an o u t p u t  c u r r e n t .  
i s  s h o r t e d  and a 200 ohm r e s i s t o r  connected  ac ross  t h e  o u t p u t  c o n n e c t o r .  

d .  Compliance L i m i t .  Four i n t e r n a l l y  a d j u s t a b l e  p o t e n t i o m e t e r s  a r e  p r o v i d e d  f o r  use 
as p r e s e t  compl iance l i m i t s .  S e l e c t i o n  o f  a p a r t i c u l a r  p r e s e t  compl iance l i m i t  i s  
accompl ished by p u l l i n g  t h e  p a r t i c u l a r  comp l iance  r e l a y  l i n e  t o  low. The ad jus tmen ts  a r e  
l o c a t e d  j u s t  beh ind  t h e  t o p  o f  t h e  f r o n t  p a n e l .  Access can be ga ined  by  removal o f  
t h e  t o p  c o v e r .  Compl iance p o t e n t i o m e t e r s  a r e  a r ranged  such t h a t  comp l iance  numbers 1 
t h rough  4 f r o m  l e f t  t o  r i g h t  f a c i n g  t h e  f r o n t  pane l  may be used a t  any p a r t i c u l a r  t i m e  
t o  p r o v i d e  a l a r g e r  number o f  comp l iance  l i m i t s .  I f  more t h a n  one l i n e  i s  p u l l e d  low, 
t h e  compl iance v o l t a g e  w i l l  be l e s s  t h a n  t h e  l o w e s t  p r e s e t  comp l iance  l i m i t  s e l e c t e d .  
I f  none o f  t h e  l i n e s  a r e  p u l l e d  low, t h e  comp l iance  l i m i t  w i l l  be a p p r o x i m a t e l y  125V. 
T h i s  mode o f  o p e r a t i o n  s h o u l d  n o t  be used because o f  t h e  u n c e r t a i n t y  o f  o p e r a t i o n  o u t s i d e  
o f  t h e  s p e c i f i e d  l i m i t s  ( l2V-gOV). Load ing  o f  t h e  comp l iance  l i n e s  i s  l O m A  p e r  l i n e .  

e .  Programming Techn iques .  Programming can be done i n  any sequence. However, i t  i s  
suggested t h a t  s tandby  be s e l e c t e d  b e f o r e  a range o r  p o l a r i t y  i s  changed and standby 
shou ld  be h e l d  u n t i l  a new range has been s e l e c t e d ,  Standby s h o u l d  a l s o  be used when 
making c o n n e c t i o n s  t o  t h e  Model 725L 

f .  Magn i tude Programming. The magn i tude o f  t h e  c u r r e n t  on  a p a r t i c u l a r  range i s  
s e l e c t e d  by  programming a Kepco SE1-3 D i q i t a l  t o  Ana log  c o n v e r t e r  o r  e q u i v a l e n t .  The 
725 i s  a b a s i c  v o l t a g e  t o  c u r r e n t  c o n v e r t e r .  An ana log  v o l t a g e ,  0 t o  + 1 O V ,  must be 
s u p p l i e d  t o  t h e  "ana log  i n p u t " .  

( l o m x  where x i s  t h e  range code) .  See T a b l e  2-2 f o r  p i n  i d e n t i f i c a t i o n .  

I n  t h e  s tandby  (non-Opera te  mode) t h e  i n t e r n a l  c u r r e n t  g e n e r a t o r  

---. 
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CAUT I ON 

The programming Analog S i g n a l  must be f l o a t i n g  ( n o t  re fe renced  t o  any o t h e r  
s i g n a l  o r  t o  c h a s s i s . )  The Kcpco S l l - 3  i s  such a v o l t a g e  supp ly .  

g .  Kepco SN-3 I n t e r f a c e .  The d i g i t a l  i n t e r f a c e  o f  t h e  Kepco S N - 3  o r  e q u i v a l e n t ,  i s  
l e f t  t o  t h e  customer. A S N - 3  Manual i s  s u p p l i e d  whenever the  S N - 3  i s  purchased. 

h.  E x t e r n a l  +5 V o l t  Supply .  An e x t e r n a l  f l o a t i n g  +5 v o l t  supply  i s  r e q u i r e d ,  + 5 V  @ 
250mA minimum. See Tab le  2-2 f o r  p i n  connec t ions .  

TABLE 2-2. 
P I  N FUNCTIONS FOR RANGE PROGRAHHI f1G CONNECTOR J 1011 

P I N  

172 

3 

4 

5 

6 

7 

8 

9 

10 

12 

14 

15 

FUtJCTI OtJ 

+5 Supply i n  ( L o g i c  High)  

No Connect i o n  

Range S e l e c t i o n  BCD 1 

Range S e l e c t i o n  BCD 11 

No Connect i o n  

Compliance 2 

Compl i ance  1+ 

P o l a r i t y  

Operate 

Common (D ig  i t a  1 ground) 
-Low o f  +5 V o l t  Supply 

Range S e l e c t i o n  BCD 2 

Compliance 1 

Compliance 3 

OPERATI 011 

Apply  an e x t e r n a l  +SV t o  Power Relays 
& Logic.  

High True - Hold low t o  Common unless 
se 1 ec t e d  

High True - Hold low t o  Common unless 
se 1 e c t e d  

P u l l  down t o  Common t o  s e l e c t  

P u l l  down t o  Common t o  s e l e c t  

ti1 P o s i t i v e  (Relay deenergized) 
LO Nega t i ve  (Relay energ ized)  60mA 

P u l l  down t o  Common f o r  o u t p u t  
c u r r e n t ,  o t h e r w i s e  u n i t  i s  i n  Standby. 

Low s i d e  o f  5 V  Supply i s  n o t  connected 
t o  any o t h e r  c i r c u i t .  See Note. 

H igh  True - t i o ld  low t o  Common unless 
se 1 ec t e d  

P u l l  down t o  Common t o  s e l e c t  

P u l l  down t o  Common t o  s e l e c t  

NOTE : 

Common ( D i g i t a l  ground) maximum o f  30 v o l t s  o f f  t h e  chass i s  g round ,  

AA 2-7 
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2-6. MEASUREMENT CONSIDERATIONS. 

a. Accuracy.  S ince  t h e  t o t a l  accu racy  o f  t h e  Model 725 i s  t h e  sum o f  t h e  programmed 
c u r r e n t  v a l u e  accu racy  and t h e  range accu racy ,  t h e  u s e r  s h o u l d  s e l e c t  t h e  l o w e s t  useab le  
range f o r  b e s t  p o s s i b l e  accu racy .  

and t h e  range s e l e c t e d ,  t h e  u s e r  s h o u l d  s e l e c t  t h e  l o w e s t  u s e a b l e  range fo r  b e s t  
p o s s i b l e  s t a b i l i t y .  

- 

b. S t a b i l i t y .  S i n c e  s t a b i l i t y  i s  s p e c i f i e d  i n  te rms of programmed c u r r e n t  v a l u e  

c .  L i n e  R e g u l a t i o n .  The l i n e  r e g u l a t  
c o r r e s p o n d i n g  10% change i n  l i n e  v o l t a g e  

d .  Load R e g u l a t i o n .  The l o a d  r e g u l a t  
no  l o a d  t o  f u l l  l o a d  on  t h e  l O p A  t h r o u g h  
on  t h e  lOOnA range. The no l o a d  t o  f u l l  
v o l t a g e  change from 0 v o l t s  t o  100 v o l t s  

on  i s  s t a t e d  as +0.005% o f  f u l l  range f o r  a 

on  i s  s p e c i f i e d  as 20.005% o f  f u l l  range f rom 
lOOmA ranges,  +0.02% on t h e  l p A  range and 20.2% 
l o a d  v a r i a t i o n  co r responds  t o  an o u t p u t  compl iance 

e. Outpu t  Impedance. The e f f e c t i v e  o u t p u t  impedance o f  t h e  725 i s  a f u n c t i o n  o f  t h e  
l oad  r e g u l a t i o n  s p e c i f i c a t i o n  and t h e  h i g h  t o  low i n s u l a t i o n  r e s i s t a n c e .  The o u t p u t  
impedance f o r  each range i s  g i v e n  i n  T a b l e  2-3. The i n s u l a t i o n  r e s i s t a n c e  i s  t y p i c a l l y  
2 x 1 0 l 2  ohms; t h e r e f o r e ,  t h e  maximum o u t p u t  impedance i s  2 x 1 0 l 2  on  t h e  lOOnA and l p A  
ranges. The e f f e c t i v e  o u t p u t  impedance ( R  ) can be  de te rm ined  by t h e  f o l l o w i n g  e q u a t i o n s .  0 . 

For  lOOmA Range: R L  = 103R and % r e g u l a t i o n  = 0.005%. 
RL 

S i n c e  % r e g u l a t i o n  = 100 x 
Ro  + RL 

1 OORL 
Then Ro > - -  OR 

% REG 

TABLE 2 - 3 .  
Outpu t  Impedance 

~~~~ I Programmed Range I Outpu t  Impedance 

100 mA 
10 mA 

1 mA 
100 pA 

10 PA 
1 PA 

100 nA 

2 107 S-I 
2 x 108 R 
2 l o 9  R 
2 x 1010 R 
2 x 1011 R ,  
2 x 1012 R 
2 x 1012 R 

7 
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r f. Maximum Load. The Model 725 w i l l  d e l i v e r  t h e  programmed c u r r e n t  f o r  a load r e s i s -  
tance f rom 0 t o  RMAX. The v a l u e  o f  RMAX i s  determined by t h e  magnitude o f  t h e  programmed 
c u r r e n t  ( I )  and t h e  compl iance v o l t a g e  s e l e c t e d  (Vc) where RMAX = V c / I .  
r e s i s t a n c e  exceeds RMAX,  then t h e  Model 725 w i l l  a u t o m a t i c a l l y  swi tch i n t o  v o l t a g e  l i m i t  
mode, i n d i c a t e d  by t h e  COMPLIANCE LIMIT lamp (DS101) be ing  1 i g h t e d .  

I f  t h e  load 

g. F l o a t i n g  Operat ion.  The ins t rumen t  can be f l o a t e d  up t o  ? 100 v o l t s  o f f  o f  chass is  
around w i t h  l e s s  than 20ppm o f  f u l l  ranqe chanqe i n  o u t p u t  c u r r e n t  per v o l t  on t h e  lOOnA 
Fange and l e s s  than 1Oppm'per v o l t  on t h e  othe; ranges. '  For f l o a t i n g  o p e r a t i o n ,  t h e  
s h o r t i n g  l i n k  must be removed. The o u t e r  s h e l l  o f  b o t h  OUTPUT connectors  i s  always a t  
chass i s  ground f o r  s a f e t y  when f l o a t i n g  t h e  i ns t rumen t .  A 5uF f i l t e r  c a p a c i t o r  (C217) 
i s  connected between t h e  LOW and chass i s  GROUND b i n d i n g  o s t s  t o  m in im ize  l i n e  frequency 
p i ckup .  The LOW t o  GROUND i s o l a t i o n  i s  app rox ima te l y  10': ohms. A t y p i c a l  example o f  
f l o a t i n g  o p e r a t i o n  i s  shown i n  F i g u r e  2-6. I n  t h i s  example, t h e  Model 725 can be used 
w i t h  a v o l t a g e  supply  such as t h e  K e i t h l e y  Model 240A t o  extend t h e  maximum useable 
compl iance v o l t a g e  t o  +200 v o l t s  (+ lo0  + f l o a t i n g  v o l t a g e ) .  I n  t h i s  case t h e  Model 725 
can be a d j u s t e d  f o r  a compl iance v o l t a g e  o f  + l o 0  & l o 0  v o l t s  dc.  The maximum c u r r e n t  i s  
10 m i  1 1  iamperes ( f o r  t h e  Model 240A). 

WARN I NG 

When t h e  i ns t rumen t  i s  f l o a t e d  and no compl iance v o l t a g e  i s  s e l e c t e d ,  up t o  t 100 v o l t s  w i l l  be p resen t  a t  t h e  OUTPUT connec to rs .  

2-7. PRELIMINARY PROCEDURES.  

a. I n s p e c t i o n .  The Model 725 was c a r e f u l l y  i nspec ted  b o t h  mechan ica l l y  and e l e c t r i c -  
Upon r e c e i v i n g  t h e  i ns t rumen t ,  check f o r  any obv ious damage which ,- a l l y  b e f o r e  shipment. 

may have occu r red  d u r i n g  t r a n s i t ,  Report  any damages t o  t h e  s h i p p i n g  agent.  To v e r i f y  
t h e  e l e c t r i c a l  s p e c i f i c a t i o n s ,  f o l l o w  t h e  procedures g i v e n  i n  S e c t i o n  6. 

b .  Power, The Model 725 i s  p r o v i d e d  w i t h  a t h r e e - w i r e  l i n e  co rd  which mates w i t h  
t h i r d - w i r e  e a r t h  grounded r e c e p t a c l e s .  Connect t h e  i ns t rumen t  t o  ac l i n e  power as 
f o l l o w s :  

CAUT 1 ON 

Connect o n l y  t o  t h e  l i n e  v o l t a g e  s e l e c t e d ,  A p p l i c a t i o n  o f  i n c o r r e c t  
v o l t a g e  can damage t h e  i ns t rumen t .  

1 .  Set t h e  LINE VOLTAGE s w i t c h  on t h e  back o f  t h e  i ns t rumen t  t o  correspond t o  
t h e  l i n e  v o l t a g e  a v a i l a b l e .  
t o  250 v o l t s  ac (234V p o s i t  i o n ) .  

i n d i c a t e d  on t h e  back panel l a b e l .  

Ranges a r e  l o 5  t o  125 v o l t s  ac ( 1 1 7 V  p o s i t i o n )  and 210 

2. V e r i f y  t h a t  t h e  proper  l i n e  f u s e  (F301) i s  i n s t a l l e d  f o r  t h e  l i n e  v o l t a g e ,  as 

WARN I NG 

Ground t h e  i ns t rumen t  th rough  a p r o p e r l y  grounded r e c e p t a c l e  b e f o r e  o p e r a t i o n .  
F a i l u r e  t o  ground t h e  i ns t rumen t  can r e s u l t  i n  severe i n j u r y  o r  death i n  t h e  t event o f  a s h o r t  c i r c u i t  o r  m a l f u n c t i o n .  

AA 2-9  
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I 
~ 3 1 2  

WHEN 

3 .  Set t he  Power s w i t c h  on t h e  F r o n t  panel t o  t h e  O f f  p o s i t i o n  and p l u g  t h e  power 
co rd  i n t o  a p r o p e r l y  ear th-grounded o u t l e t .  

c.  I npu t  Connect ions.  Make t h e  analog i n p u t  and program connect ions as desc r ibed  i n  
Paragraph 2 - 4 .  Paragraph 2-5 d e s c r i b e s  t h e  r e q u i r e d  s i g n a l  l e v e l s  and d r i v i n g  c i r c u i t s ,  

d. Adjustment o f  Compliance L i m i t s .  The Model 725 i s  shipped f rom t h e  f a c t o r y  w i t h  
t h e  f o u r  compl iance l i m i t  p o t e n t i o m e t e r s  s e t  f u l l y  C C W  t o  p r o v i d e  minimum compl iance 
v o l t a g e  ( =  12 v o l t s ) .  To p r e s e t  t h e  compl iance v o l t a g e  l i m i t s ,  proceed as f o l l o w s :  

1 .  The adjustments a r e  l o c a t e d  j u s t  behind t h e  t o p  f r o n t  pane l .  Remove t h e  top  
cover t o  g a i n  access. The compl iance p o t e n t i o m e t e r s  a r e  ar ranged such t h a t  compliance 
numbers 1 through 4 a r e  l e f t  t o  r i g h t  when f a c i n g  t h e  f r o n t  panel (R301 through R304, 
r e s p e c t i v e l y ) .  

2. Disconnect a l l  o u t p u t  loads f rom Model 725. 

3 .  Connect DMM t o  COMPLIANCE M O N I T O R  j a c k s  on r e a r  panel o f  725 .  Set DMM f o r  dc 

t+ 
J- 

I 1  
I 1  vo ' I  
1 1  

v o l t s  and a p p r o p r i a t e  range. 

low, o t h e r  COMP. l i n e s  h i g h ) .  
4 .  Apply l i n e  power t o  t h e  Model 725. Program standby and comp 

5. Program t h e  d e s i r e d  p o l a r i t y  and c u r r e n t  range and magnitude 

FJOTE 
I t  i s  normal t o  have a s l i g h t  d i f f e r e n c e  i n  t h e  compl iance l i m i t  
p o l a r i t y .  

6. Program o p e r a t e  (OPERATE 1 i n e  l o w ) .  

7 .  A d j u s t  COMP. 1 po ten t i omete r  (R301) f o r  t h e  d e s i r e d  

8. Program standby.  

9. Repeat s teps  4 through 8 above t o  p r e s e t  compl iance 
Release t h e  compl iance l i n e  p u l l e d  low b e f o r e  programming 
t o  be s e t .  

i m i t .  

i m i t s  2 
he nex t  

iance 1 (COMP.  1 

on t h e  o p p o s i t e  

through 4 .  
compl iance l i m i t  

1 - - - - - -  
M O D E L  7 2 5  

r 
I 
I 
I 

I 
L 

'r- LOW 

R L  

2-1 0 

FIGURE 2-5.  R e s i s t i v e  Load. 
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2-8. OPERATING CHARACTER STICS. I n  a d d i t i o n  t o  b e i n g  comp le te  

OPERATION 

y programmable, t h e  - 
Model 725 C u r r e n t  Source has a b i p o l a r  o u t p u t ,  a c o n s t a n t  c u r r e n t  up t o  t h e  maximum 
comp l iance  s e t t i n g ,  and a u t o m a t i c  c r o s s o v e r  t o  c o n s t a n t  v o l t a g e  mode. 

a b i p o l a r  o u t p u t .  
a. B i p o l a r  O u t p u t .  The Model 725 can d e l i v e r  o r  a c c e p t  c u r r e n t  and as such i t  has 

1 .  C u r r e n t  Source. The i n s t r u m e n t  can be  used as a c u r r e n t  s o u r c e  w i t h  a r e s i s t i v e  
l o a d  as shown i n  F i g u r e  2-5. I n  t h i s  case, t h e  Model 725 d e l i v e r s  t h e  programmed 
c u r r e n t .  The v o l t a g e  deve loped a c r o s s  t h e  l o a d  r e s i s t a n c e  R L  i s  V L  = I O R L ,  

2. C u r r e n t  S i n k .  The i n s t r u m e n t  can be  used as a c u r r e n t  s i n k  as shown i n  F i g u r e  
2-6. I n  t h i s  case,  t h e  p o l a r i t y  of t h e  c u r r e n t  i s  such t h a t  c u r r e n t  i s  f l o w i n g  i n t o  
t h e  Model 725. The o u t p u t  v o l t a g e  V O  = E - I o R L ,  where L O  i s  t h e  programmed c u r r e n t ,  
R L  i s  t h e  l o a d  r e s i s t a n c e .  

b.  Constan t  C u r r e n t  Mode. The Model 725 w i l l  d e l i v e r  t h e  programmed c u r r e n t  f o r  
r e s i s t i v e ,  c a p a c i t i v e  l oads  u n l e s s  t h e  v o l t a g e  r e q u i r e d  a t  t h e  o u t p u t  t e r m i n a l s  exceeds 
t h e  comp l iance  v o l t a g e  l i m i t .  

1 .  R e s i s t i v e  Load. The i n s t r u m e n t  can be  used t o  d e l i v e r  c u r r e n t  t o  a r e s i s t i v e  
l oad  f r o m  0 ohms t o  RMAX = V C / l o  and V c  i s  t h e  comp l iance  v o l t a g e .  

shown i n  F i g u r e  2-7. The c a p a c i t o r  w i l l  cha rge  t o  t h e  comp l iance  v o l t a g e .  
2. C a p a c i t i v e  Load. The i n s t r u m e n t  can a l s o  be  used t o  cha rge  a c a p a c i t i v e  l oad  as 

CAUT I ON 
When c h a r g i n g  l a r g e  c a p a c i t i v e  l o a d s  ( >  lOOOpF charged t o  > 10 v o l t s )  i n s e r t  
a s e r i e s  r e s i s t o r  i n  t h e  Model 725 OUTPUT t o  l i m i t  peak d i s c h a r g e  c u r r e n t  t o  
< 500mA. O the rw ise ,  damage t o  t h e  Model 725 c o u l d  occu r  when g o i n g  t o  s tandby  
mode. 

1 - - -  
V O L T A G E  S U P P L Y  

+ I.& 
- - - -  

M O D E L  7 2 5  I LOW H I G H  

\ ' I  y ! l  

V L  = E k VO 

V o  = (E - loRL) 
L - - -  

1 
1 
1 
I 
I 
I 
I 

J 

FIGURE 2-6. F l o a t i n g  Supp ly .  
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c .  Cons tan t  V o l t a g e  Mode. The Model 725 can b e  a d j u s t e d  fo r  a comp l iance  v o l t a g e  
f r o m  10 t o  90 v o l t s .  The v o l t a g e  l i m i t i n g  w i l l  o c c u r  i f  t h e  l o a d  r e s i s t a n c e  i s  such 
t h a t  I O R L  = V C .  
( t h e  L IMIT  lamp w i l l  b e  l i g h t e d )  such t h a t  t h e  o u t p u t  v o l t a g e  w i l l  n o t  exceed t h e  
comp l iance  s e t t i n g .  I f  t h e  Model 725 i s  used as a c u r r e n t  s i n k ,  an o u t p u t  v o l t a g e  
g r e a t e r  t han  100 c o u l d  b e  deve loped r e g a r d l e s s  of t h e  comp l iance  s e t t i n g .  The v o l t a g e  
l i m i t i n g  c h a r a c t e r i s t i c  can be  seen i n  F i g u r e  2-8.  

The i n s t r u m e n t  w i l l  a u t o m a t i c a l l y  s w i t c h  i n t o  a c o n s t a n t  v o l t a g e  mode 

I MODEL 725 I 

fcSelect  v a l u e  t o  l i m i t  d i s c h a r g e  
c u r r e n t  t o  ~ 5 0 0  mA when s tandby 
r e l a y  (K312) i s  c losed .  

I + I  

.. 
I nw V c  = V O  (WHEN FULL 

CHARGED) 

I0 
C 
- 

Y 

= COMPLIAtjCE VOLTAGE 
" 0  

FIGURE 2-7. C a p a c i t i v e  Load. 

ChNSTANT i l O L T A \ L E  MODE 
CONSTANT CURRENT MODE 

t 
I 0  

FIGURE 2-8. V o l t a g e  L i m i t  C h a r a c t e r i s t i c s .  
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CIRCUIT DESCRIPTION 

SECTION 3 .  CIRCUIT DESCRIPTION. r 

3 - 1 .  GENERAL. The Model 725 i s  an a l l  s o l i d - s t a t e  c u r r e n t  sou rce  wh ich  i s  composed o f  
v a r i o u s  c i r c u i t s  as shown i n  F i g u r e  3 - 1 .  These c i r c u i t s  i n c l u d e  t h e  f o l l o w i n g  t y p e s .  

a .  
b .  

d .  
e. 
f .  
9.  
h.  

C .  

H igh  Gain O p e r a t i o n a l  Ampl i f i e r  "A3" .  
D i f f e r e n t i a l  V o l t a g e  Sens ing  Ampl i f i e r  " A l l ' .  
V o l t a g e  Compl iance A m p l i f i e r  I1A2l1. 
Compl iance V o l t a g e  C o n t r o l .  
Compl iance V o l t a g e  S u p p l i e s  t 1 3 0  V .  
S e r i e s  R e g u l a t o r s .  
Range R e s i s t o r  C o n t r o l s .  
Power S u p p l i e s .  

3-2.  THEORY OF OPERATION. The Model 725 can d e l i v e r  c u r r e n t s  f r o m  t o  10-1 amperes 
w i t h  a compl iance v o l t a g e  up t o  30 v o l t s .  The c u r r e n t  sou rce  u t i l i z e s  a h i g h  g a i n  
d i f f e r e n t i a l  amp1 i f i e r  "A3" w h i c h  c o n t r o l s  t h e  c u r r e n t  t h r o u g h  t h e  range r e s i s t o r  " R I I .  
The d i f f e r e n t i a l  v o l t a g e  s e n s i n g  a m p l i f i e r  I ' A l I l  senses t h e  OUTPUT v o l t a g e  w i t h  r e s p e c t  t o  
a v o l t a g e  r e f e r e n c e .  The v o l t a g e  comp l iance  a m p l i f i e r  11A211 senses t h e  v o l t a g e  a t  a p o i n t  
ahead o f  t h e  range r e s i s t o r  w i t h  r e s p e c t  t o  t h e  comp l iance  v o l t a g e  c o n t r o l  p o t e n t i a l .  The 
compl iance v o l t a g e  s u p p l i e s  a l l o w  a t90 v o l t  comp l iance  a t  t h e  o u t p u t .  These s u p p l i e s  
d e l i v e r  power t o  t h e  l o a d  up t o  a maximum o f  10 w a t t s  (100 V x 0 .1A) .  The s e r i e s  regu- 
l a t o r s  a r e  d r i v e n  by  t h e  h i g h  g a i n  d i f f e r e n t i a l  a m p l i f i e r  "A3 l I .  The range r e s i s t o r  i s  
s e l e c t e d  by t h e  RANGE S w i t c h  f o r  c u r r e n t s  o f  
m a i n i n g  power s u p p l i e s  a r e  used t o  b i a s  t h e  o p e r a t i o n a l  a m p l i f i e r s  and r e f e r e n c e  source .  

3 -3 .  CIRCUITRY. Re fe r  t o  t h e  Ampl i f i e r  Schematic (23680E) and Power Supp ly  Schematic 
(28679E) f o r  t h e  f o l l o w i n g  d i s c u s s i o n .  

f o l l o w e r s  (Q111 and Q114),  a d i f f e r e n t i a l  npn g a i n  s t a g e  ( t r a n s i s t o r s  4112 and Q 1 1 3 ) ,  a 
d i f f e r e n t i a l  pnp g a i n  s t a g e  ( t r a n s i s t o r s  QlOg and Q l l O ) ,  an e m i t t e r  f o l l o w e r  t r a n s i s t o r  
Q 1  15 and a second npn c o n t r d l  s t a g e  ( Q l l 6  and Q 1  17) . 

p a i r  o f  FETIs ( t r a n s i s t o r s  Q 1 1 8 A  and Q118B). T h i s  s t a g e  p r o v i d e s  t h e  v e r y  h i g h  i n p u t  

t o  10-1 ampere -- f u l l  range. The r e -  

r 

a. H i q h  Gain O p e r a t i o n  A m p l i f i e r  I lA3" .  T h i s  a m p l i f i e r  i s  composed o f  matched e m i t t e r  

b .  D i f f e r e n t i a l  V o l t a q e  Sens ing  A m p l i f i e r  " A l l 1 .  T h i s  a m p l i f i e r  i s  composed o f  a matched 

r I 

- - - - -  
E X T E R N A L  
S N - 3  OR 

I 

P A R A L L E L  
T R  I AX 
O U T P U T  + 

130 V = CONNECTORS 
S E R I E S  - J 1 0 2  AND J 1 0 3  R E G .  

01 V I O E R  - 
t 

.. 
4- - - 

S E R I E S  R E S  I S T O R S  
REG. 

V O L T  
A D J U S T  

L I I 

1 

FIGURE 3 - 1 .  Model 725 B l o c k  Diagram. 
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- t does n o t  o v e r l o a d  
o u t p u t  even w i t h  l O M R  f e e d b a c k - r e s i s t o r .  T e f l o n  i n s u l a t i o n  i s  ;sei t o  i s o l a t e  c r i t i c a l  
nodes. 

c.  I n p u t  D i v i d e r .  An a c c u r a t e  d i v i d e r ,  composed o f  R 1 8 1  and R183 ,  d i v i d e s  t h e  10 v o l t s  
down t o  1 - v o l t  f u l l  s c a l e .  
p r e c i s e l y  1 - v o l t .  

g a i n  s t a g e ;  t r a n s i s t o r s  Q107 and Q l 0 3 .  
by a d i v i d e r  s t r i n g  composed o f  r e s i s t o r s  R 1 1 5 ,  R 1 1 6  s e l e c t e d  comp l iance  r e s i s t o r  and R 1 1 8 .  
P o t e n t i o m e t e r  R l l 6  p r o v i d e s  an i n t e r n a l  maximum comp l iance  v o l t a g e  a d j u s t m e n t .  
l i f i e r  i s  b i a s e d  " o f f "  i n  t h e  c o n s t a n t - c u r r e n t  mode o f  o p e r a t i o n .  
t h e  " s e r i e s  r e g u l a t o r  o u t p u t "  reaches t h e  p r e s e l e c t e d  compl i a n c e  l i m i t ,  t h e  a m p l i f i e r  "A2I1 
i s  t u r n e d  "ON" and t h e  Model 725 a u t o m a t i c a l l y  changes t o  a v o l t a g e  l i m i t  mode. The L I M I T  
i n d i c a t o r  D S l O l  i s  t u r n e d  on a u t o m a t i c a l l y  when i n  t h e  " v o l t a g e  l i m i t  mode". For p o s i t i v e  
p o l a r i t y ,  t r a n s i s t o r  Q103 t u r n s  on  i n  t h e  v o l t a g e  l i m i t  mode w h i l e  Q l 0 7  i s  t u r n e d  o f f .  
The d i f f e r e n t i a l  o u t p u t  v o l t a g e  i s  b u f f e r e d  by e m i t t e r - f o l l o w e r  s t a g e ,  4201 and 4204. 
T r a n s i s t o r  Q202 i s  t u r n e d  on  and t h e r e f o r e  d r i v e s  t r a n s i s t o r  Q207. (The L IMIT i n d i c a t o r  
i s  connected  i n  s e r i e s  w i t h  Q207).  T r a n s i s t o r  Q202 p r o v i d e s  v o l t a g e  l e v e l  t r a n s l a t i o n .  
For n e g a t i v e  p o l a r i t y ,  t h e  d i f f e r e n c e  v o l t a g e  between Q l 0 7  and 4108 i s  such t h a t  t r a n -  
s i s t o r s  0205 and 4206 a r e  d r i v e n .  ( T r a n s i s t o r s  Q201 and 4204 a c t  as b u f f e r  s t a g e s . )  
T r a n s i s t o r  Q206 p r o v i d e s  v o l t a g e  l e v e l  t r a n s l a t i o n  and d r i v e s  Q208. The L IMIT i n d i c a t o r  
i s  connected i n  s e r i e s  w i t h  Q208 and i s  t u r n e d  o n .  P o t e n t i o m e t e r s  R203 and R207 p r o v i d e  
c o n t r o l  o f  t h e  L IMIT i n d i c a t o r  t u r n - o n  f o r  + l i m i t  a n d -  l i m i t ,  r e s p e c t i v e l y .  

e. Compl iance V o l t a g e  C o n t r o l .  The o u t p u t  v o l t a g e  appears  ac ross  R 3 1 3 / / R 3 1 4  and R 1 1 8 .  
S e l e c t i n g  a comp l iance  l i n e  p l a c e s  i t s  p o t  i n  p a r a l l e l  w i t h  R313 and R314 .  D i v i d e r  r a t i o  - 
w i t h  R 1 1 5  and R 1 1 6  s e t s  l i m i t .  T o t a l  r e s i s t a n c e  i s  (R313//R314//POT) + R 1 1 8 .  Compliance 
l i m i t  i s  t h e  same i n  b o t h  p o l a r i t i e s .  

f .  Compl iance V o l t a g e  S u p p l i e s .  These v o l t a g e  s u p p l i e s  p r o v i d e  u n r e g u l a t e d  k130 v o l t s  
f o r  t h e  s e r i e s  r e g u l a t o r s .  AC power i s  o b t a i n e d  f r o m  a secondary  o f  t r a n s f o r m e r  T201 and 
r e c t i f i e d  by d i o d e  b r i d g e  D2O7. C a p a c i t o r s  C203 t h r u  C206 p r o v i d e  f i l t e r i n g  o f  ac  r i p p l e .  

g .  S e r i e s  R e g u l a t o r s .  T r a n s i s t o r s  Q l O l  and Q l O 5  form a quas i - comp l imen ta ry  symmetry 
o u t p u t  s tage .  (These t r a n s i s t o r s  a r e  r a t e d  a t  300 v o l t s ,  35  w a t t s . )  T r a n s i s t o r s  Q l 0 3  
and 0106 a r e  c u r r e n t  l i m i t i n g  t r a n s i s t o r s  w h i c h  shun t  c u r r e n t  a round t h e  o u t p u t  t r a n s i s t o r s  
d u r i n g  a t r a n s i e n t  or  f a u l t  c o n d i t i o n .  

10-1 amperes. 

P o t e n t i o m e t e r  R182 i s  used t o  a d j u s t  t h e  r e f e r e n c e  v o l t a g e  t o  

d. Voh-aqe Compl i a ~ c e - ~ ~ l  i f i e r  "A2" . T h i s  a m p l i f i e r  i s  composed o f  a d i f f e r e n t i a l  
The b i a s  r e f e r e n c e  f o r  t r a n s i s t o r  Q l O 8  i s  p r o v i d e d  

The amp- 
!Jhen t h e  v o l t a g e  a t  

h. Range R e s i s t o r  C o n t r o l s .  The Range r e l a y s  s e l e c t  f u l l  range c u r r e n t  f r o m  t o  
Range r e s i s t o r s  R306 t h r u  R312 a r e  s e l e c t e d  such t h a t ,  f o r  each s e l e c t e d  

c u r r e n t ,  t h e  v o l t a g e  d r o p  a c r o s s  t h e  Range r e s i s t o r  R i s  1 v o l t  f o r  f u l l  range.  

and v o l t a g e  r e f e r e n c e s .  
i .  Power S u p p l i e s .  The r e m a i n i n g  power s u p p l i e s  p r o v i d e  power t o  t h e  a m p l i f i e r  

1 .  510 v o l t s .  D iode b r i d g e  D203 p r o v i d e s  u n r e g u l a t e d  v o l t a g e s  f o r  t h e  + l o  vo  
r e g u l a t o r  s t a g e s .  C a p a c i t o r s  C207 and C203 p r o v i d e  f i l t e r i n g .  T r a n s i s t o r s  4209 
Q210 and r e f e r e n c e  zeners  D205 and D206 form t h e  i.10 v o l t  r e g u l a t o r s .  T h i s  supp 
p r o v i d e s  b i a s  v o l t a g e s  f o r  t h e  v o l t a g e  L IMIT  i n d i c a t o r  c i r c u i t .  

3-2 
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r 2. +12 v o l t s .  T h i s  supp ly  p r o v i d e s  power t o  t h e  a m p l i f i e r  stages and re fe rence  
d i o d e  D l l b .  The s u p p l i e s  c o n s i s t  o f  a d i o d e  b r i d g e  D209, an i n t e g r a t e d  c i r c u i t  QA201, 
and a l i n e a r  o p e r a t i o n a l  a m p l i f i e r  QA202. The v o l t a g e  developed by QA201 i s  24 v o l t s .  
T h i s  o u t p u t  i s  s p l i t  t o  form separa te  +12 v o l t  s u p p l i e s .  
t o  t h e  o u t p u t  h i g h . )  Po ten t i omete r  ~ 2 2 6  p rov ides  adjustment  o f  t h e  24 v o l t  o u t p u t .  

(These s u p p l i e s  a r e  referenced 

3-4.  SWITCHING. The p o l a r i t y  r e l a y  sw i t ches  t h e  i n t e r n a l  c i r c u i t r y  such t h a t  t he  p o l a r i t y  
o f  t h e  c u r r e n t  a t  t h e  "HIGH" t e r m i n a l  can be changed w i t h  respec t  t o  "LOW". T h i s  i s  
accompl ished by r e v e r s i n g  t h e  p o l a r i t y  of t h e  v o l t a g e  re fe rences  s i n c e  a m p l i f i e r  "A3" 
i s  a b i p o l a r  a m p l i f i e r .  The "STANDBY" p o s i t i o n  p e r m i t s  a change o f  p o l a r i t y  t o  be made 
w i t h o u t  deve lop ing  l a r g e  t r a n s i e n t s .  The "STANDBY" p o s i t i o n  connects t h e  "HIGH" o u t p u t  
t o  "LOW" through a 200ohm shunt as shown i n  F i g u r e  2-5. Since t h e  s e l e c t e d  c u r r e n t  w i l l  
be shunted through t h e  r e l a y  c o n t a c t  r e s i s t a n c e ,  up t o  40 m i l l i v o l t s  can be developed 
between t h e  "HIGH' '  and "LOW' t e r m i n a l s  w i t h  no l oad .  

AA 3-3 
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ACCESSORIES 

f-' SECTION 4. A C C E S S O R I E S .  

4 -1 .  GENERAL. The f o l l o w i n g  K e i t h l e y  accesso r ies  can be used w i t h  t h e  Model 725 t o  
p r o v i d e  a d d i t i o n a l  convenience and v e r s a t i l i t y .  

Model 1004 Rack Mount ing K i t  

D e s c r i p t i o n :  

The Model 1004 i s  a r a c k  mount ing k i t  w i t h  o v e r a l l  d imensions 5-1/2 inches h i g h  x 19 
inches w ide  x 10 inches deep. 

A p p l i c a t i o n :  

The M o d e l  1004 c o n v e r t s  t h e  i ns t rumen t  f rom bench t o  r a c k  mount ing.  I t  i s  s u i t a b l e  
f o r  mount ing one Ins t rumen t  i n  one -ha l f  o f  a s tandard  19- inch rack .  

r 

P a r t s  L i s t :  1 tern Q t y .  Per Kei t h l e y  
No. Desc r i p t  i o n  Assembly P a r t  No. 

1 Top Cover 1 200 168 
2 Panel 1 174528 

Ang 1 e 1 17476A 3 
4 Screw 4 

P l a t e  1 19126A 5 
6 Screw 4 
7 Angle 1 14624B 
8 

------ 
------ 

Bo t tom Cover 1 200 1 68 

FIGURE 4-'1. Model 1004 Rack Mount ing K i t .  

AA 4-1 
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MAINTENANCE 

/- SECTION 5 .  MAINTENANCE. 

5 - 1 .  GENERAL. T h i s  s e c t i o n  d e s c r i b e s  p rocedures  f o r  checkout  and s e r v i c i n g  t h e  i n s t r u -  
ment.  F o l l o w  t h e  s t e p - b y - s t e p  p rocedures  fo r  comp le te  s e r v i c i n g .  

5-2. S E R V I C I N G  SCHEDULE. T h i s  i n s t r u m e n t  r e q u i r e s  no p e r i o d i c  ma in tenance beyond t h e  
normal c a r e  r e q u i r e d  f o r  h i g h - q u a l i t y  e l e c t r o n i c  equ ipment .  

5 - 3 .  PARTS REPLACEMENT. R e f e r  t o  t h e  Rep laceab le  P a r t s  L i s t ,  S e c t i o n  7,  f o r  i n f o r m a t i o n  
r e g a r d i n g  component s p e c i f i c a t i o n s  and p a r t  numbers. Rep lace  components as i n d i c a t e d  
u s i n g  rep lacement  p a r t s  w h i c h  meet t h e  l i s t e d  s p e c i f i c a t i o n s .  

5 -4 .  CALIBRATION. R e f e r  t o  S e c t i o n  6 f o r  s t e p - b y - s t e p  p rocedures  f o r  c a l i b r a t i n g  t h e  
Model 725. Pe r fo rm t h e  s t e p s  i n  t h e  e x a c t  o r d e r  g i v e n .  

5-5.  TROUBLESHOOTING. 

a .  T_roub leshoot ing  Guide. R e f e r  t o  F i g u r e  6 - 1  f o r  v o l t a g e s  and t e s t  p o i n t s .  

NOTE 

I f  t h e  i n s t r u m e n t  p rob lem canno t  be  r e a d i l y  l o c a t e d  o r  r e p a i r e d ,  c o n t a c t  a 
K e i t h l e y  r e p r e s e n t a t i v e  o r  t h e  Sa les  S e r v i c e  Depar tment ,  C leve land ,  Oh io .  

/-- 

Code 
L e t t e r  

A 

B 

C 

D 

E 

F 

I n s t r u m e n t  Type 

M u l t i m e t e r ,  D i g i t a l  

O s c i l l o s c o p e  

V a r i a c  

Power L i n e  M o n i t o r  

Load F i x t u r e  

D i g i t a l  V o l t m e t e r  

TABLE 5-1.  
T e s t  Equipment.  

S p e c i f i c a t i o n  

V o l t a g e :  50.1% o f  r e a d i n g .  
C u r r e n t :  50.2% o f  r e a d i n g  
e x c e p t  +0.3% o f  r e a d i n g  on  
lOOmA 1 A  ranges .  

DC-450 kHz , 1 mV/d i v . 
0-130 V rms. 

105-130 V r m s .  

800Q/lOQ - Res i s t o r s  

Vol t a g e :  1 V  5 50uV 

M a n u f a c t u r e r  
and Model No. 

Ke i  t h l e y ,  Model 
173 .  

T e k t r o n i x ,  
Model 503 

Genera 1 Rad i o 

See T e x t .  

Kei  t h l  ey ,  Mode 
190 

Use 

Accuracy check, 
Genera l .  

Genera l .  

L i n e  R e g u l a t i o n  

Genera l .  

Load R e g u l a t i o n  

Load and L i n e  
R e g u l a t i o n .  

AA 5 -1 
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R226 
POWER - 
SUPPLY 

+1ov 
XD204- 

R203 

(+I v 
.IMIT LAMP. 

-lov ' 
$0203 

R207 
AMIT LAMP 

(-)V 

R121 
' BIAS 

R182 
REFERENCE 

-12V ACROSS 
C216 

R114 
AMPLIFIER 

ZERO 

' +12V ACROSS 
C215 

R116 COMP 
REFERENCE 

R 3 0 i  R302 R303 R304 R305 R307 R312 
COMP1 COMP2 COMP3 COMP4 \ 

R319 
(SEE *AT ANODE WITH RESPECT TO LOW. 

FIG.7-2) 

F I G U R E  6-1 .  Chassis - Top V iew.  
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CALI BRAT 10 N INSTRUCTION MANUAL 
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r S E C T I O N  6. CALIBRATION. 

6-1.  GENERAL. T h i s  s e c t i o n  c o n t a i n s  procedures f o r  c a l i b r a t i n g  and check ing t h e  i n s t r u -  
ment i n  o r d e r  t o  v e r i f y  o p e r a t i o n  w i t h i n  s p e c i f i c a t i o n s .  

6-2. TEST EQUIPMENT. Refer  t o  Tab le  5-1 f o r  recommended t e s t  equipment f o r  s e r v i c i n g  
and c a l i b r a t i n g  t h i s  i n s t r u m e n t .  

NOTE 

I f  proper  f a c i l i t i e s  and equipment a r e  n o t  a v a i l a b l e ,  c o n t a c t  a K e i t h l e y  
r e p r e s e n t a t i v e  o r  t h e  Sales S e r v i c e  Department, Cleveland,  Ohio. K e i t h l e y  
Ins t rumen ts ,  I n c .  m a i n t a i n s  a complete r e p a i r  and c a l i b r a t i o n  f a c i l i t y  w i t h  
equipment t r a c e a b l e  t o  t h e  N a t i o n a l  Bureau o f  Standards.  

/-- 

/+-- 

6 -3 .  CALIBRATION PROCEDURE. Refer  t o  Tab le  6-1 f o r  s tep -by -s tep  procedures f o r  c a l i b r a t -  
i n g  t h i s  i ns t rumen t .  Refer  t o  F i g u r e  6-1 f o r  t e s t p o i n t  and adjustment  l o c a t i o n s .  

a. Warm Up For C a l i b r a t i o n .  One hour i s  s u f f i c i e n t  assuming ins t rumen t  has n o t  been 
brought  d i r e c t  f rom a n o t  i n  s p e c i f i c a t i o n  temperature o r  humidty  environment.  

b. Per form C a l i b r a t i o n  procedure i n  t h e  exac t  o r d e r  q i ven .  

c .  Setup. Unless s t a t e d  o t h e r w i s e  i n  t h e  procedure,  t h e  f o l l o w i n g  C o n d i t i o n s  should 
e x i  s t :  

1 .  L i n e  Vo l tage  Sw i t ch :  1 1 7 V , '  
2. Ambient Temperature: 25'C, 
3 .  R e l a t i v e  H u m i d i t y :  2 50%, 
4. L i n k  connected between LOW and GROUND, 
5 .  U n i t  i n  STANDBY w i t h  "b" C u r r e n t  Programmed. 

TABLE 6-1. 
C a l i b r a t i o n  Procedures.  

ipec i  f i c a t  i o n  
)r Adjustment 

i .  Power Suppl i e s .  
NOTE: D C  v o l t m e t e r  and 
o s c i l l o s c o p e  must be 
f l o a t e d  f o r  measurement 
o f  12V s u p p l i e s .  L i n e  
Vo l tage :  1 1 7 V .  Connect 
l i n k  between LOW and 
GROUND. LINE SWITCH: 1 1 7 V ,  

NOTE: I f  234V power i s  
used, s e t  LINE SWITCH t o  
234V. 

D e s c r i p t i o n  

C a l i b r a t e  power supp ly .  

-12 VOLTS DC:  Measure~-12V supp ly  
across C216. A d j u s t  p o t e n t i o m e t e r  
~ 2 2 6  f o r  -12V + O . O 1 V .  

+12 VOLTS D C :  Measure +12V supp ly  
across C215. 

-10 VOLTS D C :  Measure - l O V  a t  D203 
anode w i t h  r e s p e c t  t o  LOW. R i p p l e  
should be l e s s  than 20mV p-p. 

+10 VOLTS D C :  Measure + 1 O V  a t  D204 
anode w i t h  r e s p e c t  t o  LOW. R i p p l e  
shou ld  be l e s s  than  20mV p-p. 

Measurement 

A d j u s t  f o r  v o l t a g e  
o f  -1-2v + O . O l V .  
R i p p l e  should be 
l e s s  than 3mV p-p. 

Vo l tage  should be 
t12V +0.24V. Rippl t  
should be l ess  than 
3mV p-p. 

Vo l tage  should be 
+1ov +1v.  

AA 6-1 
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TABLE 6-1. (CON'T) 
C a l i b r a t i o n  Procedures 

INSTRUCTION MANUAL 
Programmable Current Source 

Model 725 

S p e c i f i c a t i o n  
o r  Adjustment 

3 .  A m p l i f i e r  Zero. Shor t  
r e f e r e n c e  i n p u t  h i g h  t o  
low. Do n o t  s h o r t  t o  
chass i s !  

c'. Reference. 

d. B ias  

e. Compliance 
Compliance Reference 

Compliance L i m i t s  

Descr i p t i o n  

6-2 AA 

Set range t o  100nA. Set OUTPUT t o  
STANDBY. Connect D i g i t a l  Vo l tme te r  
(A) ac ross  R312. A d j u s t  p o t e n t i o -  
meter R144 f o r  ze ro .  

Set range t o  10mA. Set r e f e r e n c e  
t o  9.99V. Set OUTPUT t o :  +, STANDBY 
Connect DMM (A) ac ross  R307. A d j u s t  
p o t e n t i o m e t e r  R182 f o r  ,999V k0.5mV. 

Set OUTPUT t o  STANDBY and - p o l a r i t y .  
Set range t o  100nA. Set r e f e r e n c e  
t o  9.99V. Connect D i g i t a l  v o l t m e t e r  
across R319. A d j u s t  Do ten t i omete r  
R121 f o r  v g l t a g e  27mV. ( T h i s  s e t s  
c u r r e n t  t h r u  t r a n s i s t o r s  Q l O l ,  4102). 

Disconnect  a l l  loads f rom OUTPUT. 
Connect DMM t o  COMPLIANCE MONITOR 
j a c k s ,  Turn R301 f u l l y  CW, Program 
lOmA range, +, COMP 1 ,  Operate. 
Set  re fe rence  t o  9.99V. A d j u s t  
R 1 1 6  f o r  95 k 1 V .  

Set OUTPUT t o  - P o l a r i t y .  

Set OUTPUT t o  + p o l a r i t y .  A d j u s t  
R301 . for  d e s i r e d  COMP 1 l i m i t  

Release COMP l a n d  program COMP 2. 
A d j u s t  R302 f o r  d e s i r e d  COMP 2 l i m i t  

Release COMP 2 and program COMP 3 .  
A d j u s t  R303 f o r  d e s i r e d  COMP 3 l i m i t .  

Release COMP 3 and program COMP 4. 
A d j u s t  R304 f o r  des i r e d  COMP 4 
1 i m i  t. 

Yeas u r emen t 

i d j u s t  f o r  0 kO.1 
IV . 

4d jus t  f o r  v o l t a g e  
27mV. 

I M M  read ing  should 
I e  95 f 1 V .  

DMM r e a d i n g  should 
2e 95 5 5 V .  

12V-90V 

12V-90V 

12 V - 9 O V  

12v-9ov 



INSTRUCTION MANUAL 
Program ma ble Current Source 
Model 725 

CALI BRAT 10 N 

TABLE 6-1. (CON'T) 
C a l i b r a t i o n  Procedures 

p e c i  f i c a t  i o n  
r Adjustment 

. Vo l tage  L i m i t  Lamp 

1 .  Accuracy. 

D e s c r i p t i o n  

Set range t o  100mA. Set r e f e r e n c e  
t o  2.00V. S e l e c t  +, Comp 1 .  
Connect O s c i l l o s c o p e  (B)  t o  OUTPUT. 
O s c i l l o s c o p e  S e t t i n g s :  

2 mV/div. 
5 mS/div. 
T r i g g e r  = INTERNAL 
I n p u t  = AC COUPLED 

Connect l oad  r e s i s t o r .  Set OUTPUT t o  
ope ra te .  A d j u s t  p o t e n t i o m e t e r  R203 
such t h a t  t h e  LIMIT lamp t u r n s  on whe 
t h e  725 changes f rom c u r r e n t  mode t o  
v o l t a g e  mode. 

NOTE: To de te rm ine  t h e  c rossover  
p o i n t  between c u r r e n t  and v o l t a g e  
modes, a d j u s t  t h e  COMPLIANCE can- 
t r o l  R301, u n t i l  t h e  o s c i l l o s c o p e  
r i p p l e  waveform changes as shown 
i n  F i g u r e  6-4. 

Set OUTPUT t o  - p o l a r i t y .  A d j u s t  
p o t e n t i o m e t e r  R207 such t h a t  t h e  
LIMIT lamp t u r n s  on when t h e  725 
changes f rom c u r r e n t  mode t o  vo - 
tage  mode. 

V e r i f y  t h e  accuracy on each f u l  
s c a l e  range. 

Set OUTPUT t o  STANDBY. Connect 
t h e  D i g i t a l  M u l t i m e t e r  (A) t o  OUT- 
PUT r e c e p t a c l e  as shown i n  F i g u r e  
6-2, Set  COMPLIANCE t o  90V. 

:asurement 

EE F I G .  6 - 4 .  
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CALI B R AT I0 N 

TABLE 6-1. (CON ' T )  
C a l i b r a t i o n  Procedures  

INSTRUCTION MANUAL 
Programmable Current Source 

Model 725 

S p e c i f i c a t i o n  
3 r  Ad jus tmen t  

NOTE: Ad jus tment  o f  R305 
(100mA) i s  i n t e n d e d  t o  
compensate f o r  r e l a y  con-  
t a c t  r e s i s t a n c e  o n l y .  
Depending on a c t u a l  range 
r e s i s t o r  v a l u e  [ IOG &.I% 
and a c t u a l  r e l a y  c o n t a c t  
r e s i s t a n c e s )  i t  may n o t  
be p o s s i b l e  t o  sw ing  t h r u  
nominal  v a l u e .  A d j u s t  t o  
as c l o s e  t o  nomina l  as 
p o s s i b l e ,  i n s t r u m e n t  w i l l  
s t i l l  meet accu racy  spec- 
i f i c a t i o n ,  

h .  L i n e  R e g u l a t i o n .  

Descr  i p t i o n  

l O O m A  Range: Set  r e f e r e n c e  t o  
9 .99V.  Se t  range t o  100mA. Set  
OUTPUT t o  +. Measure c u r r e n t .  
Repeat f o r  - OUTPUT. 

l O m A  Range: Se t  r e f e r e n c e  t o  
9 .99V.  Set  range t o  1OmA.  Se t  
OUTPUT t o  + .  Measure c u r r e n t .  
Repeat f o r  - OUTPUT. 

1mA Range: Se t  r e f e r e n c e  t o  9 .99V.  
Set  range t o  1mA.  Se t  OUTPUT 
t o  +.  Measure c u r r e n t .  Repeat 
f o r  - OUTPUT. 

100uA Range: Set  r e f e r e n c e  t o  
9 .99V.  Se t  range t o  100uA. Set  
OUTPUT t o  +. Measure c u r r e n t .  
Repeat f o r  - OUTPUT. 

l O u A  Range: Se t  r e f e r e n c e  t o  
9 .99V.  Set  range t o  10uA. Se t  
OUTPUT t o  +.  Measure c u r r e n t .  
Repeat f o r  - OUTPUT. 

1pA Range: Set  r e f e r e n c e  t o  9.99V.  
Set  range t o  1pA. Se t  OUTPUT t o  +.  
Measure c u r r e n t .  Repeat f o r  - 
OUTPUT. 

lOOnA Range: Se t  r e f e r e n c e  t o  
9.99V.  Set  range t o  100nA. Se t  
OUTPUT t o  +. Measure c u r r e n t .  
Repeat f o r  - OUTPUT. 

V e r i f y  l i n e  r e g u l a t i o n .  

Set  OUTPUT t o  STANDBY. Se t  
r e f e r e n c e  t o  9.99V. Connect 
l o a d  r e s i s t o r  between f r o n t  
pane l  LOW and OUT.as shown i n  
F i g u r e  6 - 3 .  ( S w i t c h  c l o s e d ) .  
Set  COMPLIANCE t o  90V. Se t  
range t o  100mA. 

Measurement 

Nominal c u r r e n t  
r e a d i n g  s h o u l d  be  
9 9 . 9 m A  t0.85mA. 

Nominal c u r r e n t  
r e a d i n g  s h o u l d  be 
9 . 9 9 m A  F.085mA. 

C u r r e n t  r e a d i n g  
s h o u l d  be  999.  PA 
t 8 . 5 ~ ~ .  

C u r r e n t  r e a d i n g  
s h o u l d  be 99.9pA 
k0 .085 A .  

C u r r e n t  r e a d i n g  
s h o u l d  be 9.99uA 
t0 .085pA.  

C u r r e n t  r e a d i n g  
s h o u l d  be 999.  nA 
13.5nA.  

C u r r e n t  read  i ng 
shou 1 d be 99.9nA 
i 0 . 8 5 n A .  

1v O u t p u t .  
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INSTRUCTION MANUAL 
Programmable Current Source 
Model 725 

TABLE 6-1. (CON'T) 
Cal i b r a t  i o n  Procedures 

p e c i f i c a t i o n  
r Adjustment 

Load Regu la t i on .  

D e s c r i p t i o n  

Set l i n e  v o l t a g e  t o  l05V. Set 
OUTPUT t o  +. Measure v o l t a g e  
a t  l oad .  Repeat f o r  - OUTPUT. 

Set L i n e  v o l t a g e  t o  125V 

V e r i f y  l oad  r e g u l a t i o n .  

Set OUTPUT t o  STANDBY. Set 
r e f e r e n c e  t o  9.99V. Set 
range t o  100mA. Set COMP- 
LIANCE t o  90V. Set l i n e  
v o l t a g e  t o  1 1  5 V .  

Connect l oad  r e s i s t o r  between 
f r o n t  panel  LOW and OUT as 
shown i n  F i g u r e  6-3 .  Set 
OUTPUT t o  +. Measure v o l t a g e  
change when s w i t c h  i s  moved 
f rom c l o s e d  t o  open p o s i t i o n  
a t  l oad .  Repeat f o r  - OUTPUT. 

CALI B R AT I0 N 

Measurement 

Output v o l t a g e  
change should no t  
exceed 50pV from 
1 1 5 V  l i n e .  

Output v o l t a g e  
change should no t  
exceed 50pV from 
1 1 5 V  l i n e .  

Vol tage change 
should n o t  exceed 
501iV. 

, 1 1 

OUTPUT I H I  

J102 O R  
JlO3 T R l A X  

LO 

173  

FIGURE 6-2.  Accuracy Check. 
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CALI BRAT I0 N INSTRUCTION MANUAL 
Programmable Current Source 

Model 725 

L I N E  
P O W E R  
C O R D  ,---- - 

V A R  I AC 

-- 

SW I T C H  

800 

‘J102 O R  10 

~ 1 0 3  T R I A X  a 
~ ~~ 

FIGURE 6 - 3 .  R e g u l a t i o n  Check. 

5MS/d i v 

1 

t - VOLTAIGE M O D E  

FIGURE 6 - 4 .  C u r r e n t  Mode Vs .  V o l t a g e  Mode Waveforms. 
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INSTRUCTION MANUAL 
Programmable Current Source 
Model 725 

REPLACEABLE PARTS 

P SECT 

7 -1 ,  GENERAL. T h i s  s e c t i o n  c o n t a  
p a r t s  l i s t  i s  a r ranged  i n  a l p h a b e t  

ON 7 .  REPLACEABLE PARTS 

ns i n f o r m a t i o n  f o r  o r d e r  
c a l  o r d e r  o f  t h e i r  c i r c u  

ng rep lacement  p a r t s .  The 
t D e s i g n a t i o n s .  

7-2. ORDERING INFORMATION. To p l a c e  an o r d e r  o r  t o  o b t a i n  i n f o r m a t i o n  c o n v e r n i n g  r e -  
p lacement  p a r t s ,  c o n t a c t  y o u r  K e i t h l e y  r e p r e s e n t a t i v e  o r  t h e  f a c t o r y .  See t h e  i n s i d e  
f r o n t  c o v e r  f o r  add resses .  When o r d e r i n g ,  i n c l u d e  t h e  f o l l o w i n g  i n f o r m a t i o n :  

a .  I n s t r u m e n t  Model Number. 

b .  I n s t r u m e n t  S e r i a l  Number. 

c .  P a r t  D e s c r i p t i o n .  

d .  C i r c u i t  D e s i g n a t i o n  ( i f  a p p l i c a b l e ) .  

e .  K e i t h l e y  P a r t  Number. 

7 - 3 .  FACTORY SERVICE. I f  t h e  i n s t r u m e n t  i s  t o  be r e t u r n e d  t o  t h e  f a c t o r y  f o r  s e r v i c e ,  
p l e a s e  comp le te  t h e  S e r v i c e  Form w h i c h  f o l l o w s  t h i s  s e c t i o n ,  and r e t u r n  i t  w i t h  t h e  
i n s t r u m e n t .  

7-4.  CROSS-REFERENCE OF MANUFACTURERS. T a b l e  7-1 p r o v i d e s  a c r o s s - r e f e r e n c e  o f  manuf- 
a c t u r e r ' s  d e s i g n a t i o n  t o  Federa l  Supp ly  code and i n c l u d e s  a l i s t i n g  o f  m a n u f a c t u r e r ' s  
add resses .  

,-- 7 - 5 .  COMPONENT LAYOUTS. 

a. PC-226 (Mother  Board)  f o r  s e r i e s  100 and 200 c i r c u i t  d e s i g n a t i o n s .  

b .  P C - 4 3 8  (Re lay  Board)  f o r  s e r i e s  300 c i r c u i t  d e s i g n a t i o n s .  

7-6.  SCHEMATICS. 

a.  A m p l i f i e r  (28680E). T h i s  schemat i c  d e s c r i b e s  t h e  a m p l i f i e r  and t h e  i n t e r f a c e  
c i r c u i t s  f o r  remote r a n g i n g  and c o n t r o l .  C i r c u i t  d e s i g n a t i o n  s e r i e s  i s  100 and 300. 

b .  Power Supp ly  (23679E).  T h i s  schemat i c  d e s c r i b e s  t h e  +130, +12 and k10 v o l t  power 
s u p p l i e s .  C i r c u i t  d e s i g n a t i o n  s e r i e s  i s  200. 

AA 7- 1 
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REPLACEABLE PARTS INSTRUCTION MANUAL 
Programmable Current Source 

Model 725 

I 
TABLE 7 - 1 .  

Cross-Reference o f  M a n u f a c t u r e r s  

Fed. 

Code Name and Address Code 
M f r .  S U P P I  Y 

A- B 

AC I 

AMP 

B E C  

B R N  

c -  I 

A1 l e n - B r a d l e y  Corp. 
Mi lwaukee, W I  53204 

American Components, I n c  
Conshohocken, PA 19423 

Ampheno 1 
Broadview, I L  60153 

Beckman I n s t .  I n c .  
F u l l e r t o n ,  CA 92634 

Bourns, I n c .  
R i v e r s i d e ,  CA 32507 

Components, I n c .  
B i d d e f o r d ,  M E  04005 

CTS C o r p o r a t i o n  
E l k h a r t ,  I N  46514 

D ickson E l e c t r o n i c s  Corp 
S c o t t s d a l e ,  AZ 85252 

Da le  E l e c t r o n i c s ,  I n c .  
Columbus, N E  60601 

Doug1 a s  Randal 1 
Pawcatuck,  Conn. 02891 

E l e c t r o  Cube I n c .  
San G a b r i e l ,  CA 91776 

E l e c t r o n i c  Dev ices ,  I n c .  
Yonkers,  EJY 10710 

E r i e  T e c h n o l o g i c a l  Prod .  
E r i e ,  PA 16512 

F a i r c h i l d  I n s t .  Corp. 
Moun ta in  View, CA 94043 

Hew 1 e t  t -Packa r d  
P a l o  A l t o ,  CA 94304 

01 121 

11,298 

02660 

73 138 

80294 

06751 

71 450 

12954 

9 1637 

14752 

83701 

72982 

07263 

50434 

Fed. 
4fr. Supply 
:ode Name and Address Code 

I - D  

I R C  

K -  I 

KGS 

L- F 

MEP 

MOT 

N C  I 

OHM 

PEB 

RCA 

SPG 

T- I 

T RW 

I n d u s t r i a l  Dev ices ,  I n c .  
Edgewater,  NJ 07020 

IRC D i v i s i o n  
B u r l  i n g t o n ,  IA 52601 

K e i t t i l e y  I n s t r u m e n t s ,  I n c ,  
C l e v e l a n d ,  Oh io  44139 

K ings  E l e c t .  Co., l n c ,  
Tuckahoe, NY 10707 

L i t t l e f u s e ,  I n c .  
Des P l a i n e s ,  I L  60016 

Mepco, I n c .  
Mor r i s town, NJ 08050 

M o t o r o l a  Semi-Prod. I n c .  
Phoen ix ,  A Z  85003 

N a t i o n a l  Components, I n c .  
West P a l m  Beach, FL 

Ohmite Mfg.  Co. 
S t o k i e ,  I L  60076 

P o t t e r  G B r u m f i e l d  
P r i n c e t o n ,  IN 47670 

RCA C o r p o r a t i o n  
Mor res town,  EJJ 08050 

Sprague E l e c t r i c  Co. 
V i s a l i a ,  CA 93278 

Texas I n s t r u m e n t s ,  I n c .  
D a l l a s ,  TX 75231 

TRW Capaci t o r  D i v .  
O g a l l a l a ,  NB 69153 

9 1802 

07716 

80 164 

91 836 

759 15 

3003 1 

047 13 

44655  

12300 

02734 

14659 

01 295 

8441 1 
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INSTRUCTION MANUAL 
Programmable Current Source 
Model 725 

REPLACEABLE PARTS 

C i  r c u i  t 
D e s i g  . D e s c r i p t i o n  

C l O l  
c102 

C104 
C105 
C106 
C107 
C103 

c 1 0 3  

c201 
c202 

C204 
C205 
C206 

c203 

C207 
c208 
C209 

/-- c210 
c21 I 
c212 
C213 
C214 
c215 

c217 
C216 

C218 

r 

AA 

c 3 0 1  
C302 

C i r c u i t  
Des ig  . 
CR301 
CR302 
CR303 
CR304 
CR305 
CR306 
CR307 
CR308 
CR309 
C R 3  10 
C R 3 1  1 

REPLACEABLE PARTS L IST  

PC-Board 
I t e m  No./ M f r  . M f r  . 
L o c a t  i o n  Code . Des i g  

CAPAC I TORS ( C )  
"100" S e r i e s  (Sch . 28680E.Pg . 7-12) 

(PC-Board 29134D.Pg . 7-10) 

.0068uF. 600V. CerD . . . . . . . .  6/03 ERI E D -  . OD68 

.0022pF. 600V. CerD . . . . . . . .  5 /C5 ER I E D -  . 0022 

. 2 2 p ~ .  50v.  MY . . . . . . . . .  . 9 / c 3  T RW 601PE 

.02pF.  600V. CerD . . . . . . . . .  7 / D 4  ERI E D -  . 0 2  
4 . 7 p F ,  20V. ETT . . . . . . . . . .  2O/D5 c -  I TSDI-20-475 
4 . 7 p F ,  2OV. ETT . . . . . . . . . .  21/C5 c -  I TSDI-20-475 
I p F .  200V. My . . . . . . . . . . .  15/D6 POT 107-21 

. . . . . . . . . . .  POT 107-21 I p F .  2OOV. My - - - - -  

"200" S e r i e s  (Sch . 28679E.Pg . 7-13)  
(PC-Board 29134D-Pg.7-10) 

470pF, I O O O V .  CerD . . . . . . . .  10/A6 E R  I 
. 5 l ~ F .  400V. My . . . . . . . . . .  16/64 POT 
. O O I p F .  600V. CerD . . . . . . . .  I l / C 2  ERI 
.OOIuF. 600V. CerD . . . . . . . .  12/D2 ERI 
140pF. I50V .  EMC . . . . . . . . .  25/D2 S P G  
140pF. l 50V .  EMC . . . . . . . . .  26/C2 S P G  
IOOuF. 40V. EAL . . . . . . . . . .  17/64 AMP 
IOOuF. 40V. EAL . . . . . . . . . .  1 8 / A 4  AMP 
. 0 0 1 ~ F .  600V. CerD . . . . . . . .  13/84 ERI 
.OOIuF. 600V. CerD . . . . . . . .  14/63 E R  I 
I O O p F .  401.  EAL . . . . . . . . . .  19/C3 AMP 

IOOpF. 600V. CerD . . . . . . . . .  3 /64  ERI 
.02uF.  600V. CerD . . . . . . . . .  3/C4 ERI 

4.7uF,  20V. ETT . . . . . . . . . .  22/64 c -  I 

IOuF. 2OV. ETT . . . . . . . . . .  23/C5 c -  I 
IOpF. 2OV. ETT . . . . . . . . . .  24/C5 c -  I 
.05uF.  600V. My - - - - -  S P G  
150pF. 600V. CerD . . . . . . . . .  4 /84  ERI 

. . . . . . . . . .  

D D - 4 7 1  
S M l A  
ED-.001 
E D -  . 001 
Type 630 
Type 630 
C437AR/G100 
C437AR/G100 
ED-.001 
ED-.001 
C 4 3 7 A R / G  I00 
TSDI-20-475 
E D -  100 
ED. . 02 
TSD2-20-106 
TSD2-20-106 
6PS-550 
E D -  150 

"300" S e r i e s  (Sch . 28630E.Pg. 7-1 2 )  
(PC-Board 286GIC.Pg . 7-1 I )  

IOpF. 2OV. ETT . . . . . . . . . .  4 / E 4  Pic I KNSID6BD20K 
I p F .  5 O V .  CerD . . . . . . . . .  ' 5/84 ERI 8131050651-105M 

Descr  i p t  i o n  

R e c t i f i e r .  I A .  800V . 
R e c t i f i e r .  I A .  800v . 
R e c t i f i e r .  I A .  800V . 
R e c t i f i e r .  I A .  800V . 
R e c t i f i e r .  1 A .  8 O O V  . 
R e c t i f i e r .  I A .  800V . 
R e c t i f i e r .  I A .  8 O O V  . 
R e c t i f i e r .  I A .  8 O O V  . 
R e c t i f i e r .  I A .  800v . 
R e c t i f i e r .  I A .  3 O O V  . 
R e c t i f i e r .  1 A .  800V . 

D I O D E S  (CR) 
"3DO" S e r i e s  (Sch .  28680E.Pg. 7-1 2 )  

(PC-Board 28631C.Pg . 7 - 1 1 )  

PC-Board 
I t e m  No . /  Mfr . M f r  . 
L o c a t i o n  Code Des i g 

. . . . . . .  41/E2 

. . . . . . .  42/E2 

. . . . . . .  h3/E2 

. . . . . . .  44/D2 

. . . . . . .  34/C2 

. . . . . . .  3 5 1 ~ 2  

. . . . . . .  36/C2 

. . . . . . .  37 /c2  

. . . . . . .  38 /62  

. . . . .  . . 3 3 / 6 2  

. * . . * 1 . 40/B2 

MOT 
MOT 
MOT 
MOT 
MOT 
MOT 
MOT 
MOT 
MOT 
MOT 
MOT 

1 N4006 
1 N4D06 
I N4006 
1 N4006 
1 N40D6 
I N4006 
1 N4006 
I N4006 
1 N40D6 
1 N4006 
1 N40D6 

Ke i  t h l e y  
P a r t  No . 

C22-.0068M 
C22-.0022M 
Chi. .22M 
C22- . 02M 
C 1 7 9 - 4 . 7 M  
C - 1 7 9 - 4 . 7 M  
C-66- 1 M 
C-66- 1 M 

C-64-47OpF 
C -  11 7. . 5 M  
C-22-.001M 
C-22-.001M 
C -  183-  140M 
C -  183- 140m 
C-150-100M 
C-150-100M 
C-22-.001M 
C-22-.001M 
C-150-100M 
C - 1 7 9 - 4 . 7 M  
c-22- 1 O O P  
C-22- . 02M 
C - 1 7 9 - 1  O M  
C -  1 7 9 - I O M  
c-62-  . 05M 
c-22-150P 

c -  1 79- 10 
C-237-1 

Ke i  t h l e y  
P a r t  No . 
RF-38 
R F - 3 8  
RF-38 
RF-38 
RF-38 
RF-38 
RF-38 
R F - 3 8  
R F - 3 8  
RF-38 
R F - 3 8  
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REPLACEABLE PARTS I NSTRUCT! ON MANUAL 
Programmable Current Source 

Model 725 

DIODES (CR) (CON'T) 
"300" S e r i e s  (Sch .  28660E-Pg. 7-12)  

(PC-Board 286CIc -pg .  7 - 1 1 )  

PC-Boa r d  
I tern No./ M f r .  M f r .  
Loca t i on Code D e s i g .  

C i r c u  i t 
D e s i q .  

CR312 
C R 3 1 3  

Ke i  t h l e y  
P a r t  No. 

RF-38 
RF-38 

Descr  i p t  i o n  

R e c t i f i e r ,  I A ,  800V. . . . . . . 4 5 / € 4  MOT I N4006 
R e c t i f i e r ,  I A ,  8 O O V .  . . . . . . . 4 6 / C 4  MOT I N4006 

DISPLAYS (U) 
"100" S e r i e s  (Sch .  28630E-Pg. 7-12)  

(PC-Board 29134D-Pg. 7-10)  

P C -  Boa r d 
I tern No . /  M f r .  
Loca t i o n  Code 

C i r c u i t  
D e s i g .  

D l O l  
D102 

D104 
D I D 5  
D l06  

D l O 8  
D l09  
D I  10 
D I  I 1  
D I  12 

D I  I 4  

D I  16 
D I  I7  
DI 15 

Dl 20 
Dl21  
D122 

0 1 0 3  

~ 1 0 7  

DI 1 3  

DI 15 

DI 1 9  

D I  23 

M f r .  
D e s i g .  

Ke i  t h l e y  
P a r t  No. D e s c r i p t i o n  

IlOT U S E D  
S i l i c o n .  . . . . . . . . . . . . . 127/C3 
S i l i c o n .  . . . . . . . . . . . . . 128/D3 
S i l i c o n .  . . . . . . . . . . . . . 129/D2 
IiDT U S E D  
S i l i c o n .  . . . . . . . . . . . . . 1 3 O / c 5  

S i l i c o n .  . . . . . . . . . . . . . 132/D3 
S i l i c o n .  . . . . . . . . . . . . 133/D3 
S i l i c o n .  . . . . . . . . . . . . . 1 3 4 / D 4  
S i l i c o n .  . . . . . . . . . . . . . 1 3 5 / D 4  
S i l i c o n .  . . . . . . . . . . . . . ] 3 6 / D 4  
S i l i c o n .  . . . I , . . . . . . . . I 3 7 / C 6  
PIDT U S E D  
t10T U S E D  
NOT U S E D  
S i l i c o n .  . . . . . . . . . . . . . 140/C6 
S i l i c o n .  . . . . . . . . . . . . . 1 4 1 / D 6  
S i l i c o n .  . . . . . . . . . . . . . 142/D4 
S i l i c o n .  . . . . . . . . . . . . . ] 4 3 / ~ 4  
NOT U S E D  
S i 1 i con .  . . . . . . . . . . . , , 
S i l i c o n .  . . . . . . . . . . . , . - - - - - -  

S i l i c o n .  . . . . . . . . . . . . . 1 3 1 / c 5  

- - - - - -  

T -  I 
T- I 
T -  I 
T -  I 
T- I 
T- I 
T- I 
T- I 
T -  I 
T -  I 
T -  I 
T-  I 

RF- I 4  
RF- I 4  
RF- I 4  
RF-  I 4  
RF- I 4  
RF-  I 4  
RF- I 4  
RF- 14  
RF- I 4  
RF- I 4  
RF- I 4  
RF- I 4  

T -  I 
T -  I 
T -  I 
T -  I 

T -  I 
T -  I 

RF-28 
RF-28 
RF-28 
RF-26 

RF-28 
RF-23 

"200" S e r i e s  (Sch .  28679E-Pg. 7-13)  
(PC-Board 29134D-Pg. 7-10)  

D20 I 
D202 
D203 
C204 

D206 

D20C 

~ 2 0 5  

~ 2 0 7  

~ 2 0 9  

R e c t i f i e r ,  400mA, 225V . . . . . . 138/B6 
R e c t i f i e r ,  400rnA, 225V . . . . . . 1 3 9 / B 5  
Zener  D i o d e ,  6 .2V ,  25rnA. . . . . . 27/85 
Zener  D iode ,  6 .2V ,  25rnA. . . . . . 23/B5 
Z e n e r ,  I I V ,  1 / 4 W  . . . . . . . . . 29/B4 
Zener ,  I I V ,  1/4W . . , . . , . . . 30/B4 
R e c t i f i e r ,  Fu l l -Wave  B r i d g e .  . . . 144/C2 
R e c t i f i e r ,  Fu l l -Wave  B r i d g e .  . . . 1 4 5 / A 3  
R e c t i f i e r ,  Fu l l -Wave  B r i d g e .  . . 1 4 6 / C 3  

T -  I 
T- I 
DIC 
DI C 
DIC 
DIC 
E - D - 1  
E - D - 1  
E - D - 1  

I N 6 4 5  
1 N 6 4 5  
I N709 
I N709 
If1715 
I l l 7 1 5  
PF-40 
PF-40 
P F- 40 

RF- I 4  
RF- I 4  
DZ-21 
DZ-21 
DZ-22  
DZ-22 
R F - 4 6  
RF-46 
R F - 4 6  

DISPLAYS (DS) 
"100" S e r i e s  (Sch.  28680E-Pg. 7-12)  

(PC-Boa r d  29 134D-Pg . 7- 10)  

PC-Boa r d  
I tern No . /  Mfr. M f r .  
Loca t i o n  Code D e s i g .  

Ke i  t h l e y  
P a r t  No. 

C i r c u i  t 
D e s i g .  

D S l O l  

D e s c r i p t i o n  

I - D  2100 P i l o t  L i g h t ,  L I M I T  . . . . . . . . - - _ _ -  p1-33 

7- 4 AA 



INSTRUCTION MANUAL 
Programmable Current Source 
Model 725 

REPLACEABLE PARTS 

r DISPLAYS (DS) (CONIT) 
"200" S e r i e s  (Sch .  28679E-Pg. 7-13)  

(PC-Board 29134D-Pg. 7-10)  

PC-Board 
I t e m  No . /  M f r .  
L o c s t  i on Code 

C i r c u i t  
Des ig .  

Mfr .  
D e s i g .  

Ke i  t h l e , ,  
P a r t  No. 

D e s c r i p t i o n  

P i l o t  L i g h t ,  Decimal  . . . . . . ----- I - D  2140 DS201 p1-47 

"300" S e r i e s  (Sch.  28680E-Pg. 7-12)  
(PC-Board 28631C-Pg.  7-11)  

5032-4657 
5082-4657 
5032-4657 
5082-4657 
5082-4657 
5082-4657 
5082-4657 
5082-4657 

L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  
L i g h t  E m i t t i n g  

-_ - - -  D iode  . . . . . . . 
D i o d e  . I . . . . . - - - - -  
D iode  . . . . . . . 
D i o d e  . . . . . . . 
D iode  . . . . . . . 
D iode  . . . . . . . - - - - -  
D iode  . . . . . . . 
D iode  , , . . . . . - - - - -  

_---- 
-_ - - -  
- _ _ _ _  

- - - - -  

H - P  
H - P  
H-P  
H-P  
H-P  
H - P  
H - P  
H - P  

p1-65 
p1-65 
p1-65 
p1-65 
p1-65 
p1-65 
p1-65 
p1-65 

F U S E S  (F)  
"200" S e r i e s  (Sch. 28679E-Pg. 7 -13 )  

(PC-Board 29134D-Pg. 7-10)  

L- F Fuse,  3AG,  Slow Blow,  1 / 4 A  . . . . - - - - -  F20 I 2100 p1-38 

C O N N E C T O R S  ( J )  
"100" S e r i e s  (Sch .  28680E-Pg. 7-12)  

(PC-Board 29134D-Pg. 7-10)  

AMP R e c e p t a c l e ,  B N C ,  M o d u l a t e  . . . . 
BNC T r i a x .  . . . . . . . . . . . - - - - -  KGS 
R e c e p t a c l e ,  B N C  F r o n t  Panel  Out.  . - - - - -  AMP 
R e c e p t a c l e ,  B N C ,  Rear Panel  Ou t .  - - - - - -  AMP 
R e c e p t a c l e ,  B N C ,  F r o n t  Panel  Low . - - - - -  AMP 
NOT U S E D  

- - - - -  

"200" S e r i e s  (Sch .  28679E-Pg. 7-13) 
(PC-Board 29134D-Pg. 7-10)  

H.H.S. 
H.H.S. 

- -_ - -  B i n d i n g  P o s t ,  Ground . . . . . . . 
B i n d i n q  P o s t ,  Rear Panel  Low . . . - - - - -  

r 

J l O l  
J102 
J l 0 3  
J104 
J l 0 5  
J l 0 6  

31-221 
19 -64 -1 -9  
31-221 
31-221 
31-221 

c s -  I 5  
CS-253 
c5-15 
c s -  I 5  
c s -  I 5  

1517 
1517 

J201 
J202 

B P - I  I B  
B P - I I C  

RELAYS (K)  
"300" S e r i e s  (Sch.  23630E-Pg. 7 -12 )  

(PC-Board 28631C-Pg. 7 -1  I )  

R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . . 47/E2 D - R  
R e l a y ,  S i n g l e - p o l e ,  H.0.  . . . . . 48/E2 D-  R 
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . + . . 49/E2 D - R  
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . . 50/D2 D - R  
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . 51/03 D - R  
R e l a y ,  S i n g l e - p o l e ,  N . O .  I . . . I 52/C3 D-  R 
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . . 53/C3 D- R 
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . , . 54/C2 D - R  
R e l a y ,  S i n g l e - p o l e ,  14.0. . . . . . 5 5 / B 3  D - R  
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . . 5 6 / B 3  D - R  
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . . 57/83 D-  R 
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . . . . 58/C4 D - R  
R e l a y ,  S i n g l e - p o l e ,  N . O .  . . I . . 59/C4 D -  R 
R e l a y ,  4 - p o l e .  . . . . . . . . . . 6 1 / E 3  D - R  
R e l a y ,  4 - p o l e .  . . . . . . . . . . 62/F3 D - R  

l<30 I 
K302 
K303 
K304 
K305 
K306 
K307 
K308 
K309 
l<3 I0 
K 3 1  1 
K312 
K 3 1 3  
K 3 1 4  
K315 

375-670 
375-670 
375-679 
375-370 
375-670 
375-670 
375-670 
375-670 
375-670 
375-670 
375-670 
375-670 
375-670 
- - - - -  
- - - - -  

r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-40 
r1-58 
r1-58 r- 

AA 7- 5 
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Model 725 

C i r c u i t  
D e s i g  . 

P20 1 

C i  r c u  i t 
D e s i g  . 
Q l O l  
Q102 
Q l o 3  
Q l 0 4  
Q l05  
Q l 0 6  
QI 07 
Q l 0 8  
Q l O 9  
QI 10 
Qlll 
Q112 
Q l  13 
QI 14 
Q115 
QI 16 
Q I  I 7  
Ql 18 
Q l  I 9  

Q20 1 
Q202 
Q203 
Q204 
Q205 
0206 
Q20 7 
Q208 
a209 
4210 
Q211 

Q30 1 

Q401 
Q402 

QA20 1 
QA202 

D e s c r i p t i o n  

CONNECTORS (P) 
"200" Ser  I es (Sch . 28679E.Pg . 7-1  3 )  

(PC-Board 29 134D.Pg . 7 -  10) 

PC-Boa r d  
I tern No./ Mrr . Mfr . 
Loca t i on  Code D e s i g  . 

Power Cord.  6 f e e t  . . . . . . . . . . . . .  E-C-1 4638- I 3  

TRANS I STORS (Q) 
"100" S e r i e s  (Sch . 286GOE.Pg . 7-12)  

(PC-Board 29134D.Pg . 7-10)  

D e s c r i p t i o n  

S e l e c t e d  . . . . . . . . . . . . .  
NPN . . . . . . . . . . . . . . . .  
NPN. S i l i c o n .  TO-5 Case . . . . . .  
S e l e c t e d  . . . . . . . . . . . . .  
PNP.  Case TO-110 . . . . . . . . .  
PNP. Case TO-92 . . . . . . . . . .  
PNP.  Case TO-92 . . . . . . . . . .  
PNP.  Case TO-92 . . . . . . . . . .  
PNP. Case TO.92 . . . . . . . . . .  
S i l i c o n  . . . . . . . . . . . . . .  

NPN. Case TO-I06 . . . . . . . . .  

NPN. Case TO-I06 . . . . . . . . .  
NPN. Case TO-I06 . . . . . . . . .  
S i l i c o n  . . . . . . . . . . . . . .  
NPN. Case TO-I06 . . . . . . . . .  
S i l i c o n  . . . . . . . . . . . . . .  
S i l i c o n  . . . . . . . . . . . . . .  
S e l e c t e d  . . . . . . . . . . . . .  
NPN. S i l i c o n  . . . . . . . . . . .  

P N P .  Case T0.92 . . . . .  
PNP S i l i c o n .  Case TO.92 . 
PNP.  Case T0.92 . . . . .  
PNP.  Case T0.92 . . . . .  
NPN. S i l i c o n .  Case TO-92 
S i l i c o n .  NPN.  TO-5 . . .  
S i l i c o n .  NPN. TO-5 . a . 
PNP.  S i l i c o n .  Case TO-39 
NPN. Case TO-5 . . . . .  
PNP. Case TO-5 . . I I . 
PNP. Case TO-5 . . . . .  

. 

Kei t h l e y  
P a r t  No . 

c0-5 

PC-Board 
I tern No./ Mfr . M f r  . Ke f t h  1 ey 
Loca t i o n  Code D e s i g  . P a r t  No . 
..... 
175/c3 
159/C3 
176/D3 

156/D3 
169/c5 
170/C6 
171/Dh 
172/D4 
180/D5 
160/D4 
161/D5 
180/D5 
162/D4 
157/D4 
158/D4 
181/D5 
166/D6 

..... 

K- I 
MOT 
F- I 
MOT 
K- I 
F- I 
MOT 
MOT 
MOT 
MOT 
AMP 
F- I 
F- I 
AMP 
F- I 
F- I 
F- 1 
K- I 
MOT 

"200" S e r i e s  (Sch . 28679E.Pg . 7-13) 
(PC-Board 29134D.Pg . 7-10)  

. . . . .  1 7 3 / B 6  . . . . .  17 j ' /B6  

. . . . .  1 7 4 / B 4  . . . . .  179/B4 
* . 167/B4 . . . . .  164/86 

. . . . .  165/A5 . . . . .  1 7 8 / A 4  

. . . . .  163/B4 

. . . . .  168/B3 

. . . . .  

MOT 
MOT 
MOT 
MOT 
MOT 
RCA 
R C A  
MOT 
R C A  
RC A 
R C A  

..... 
MM3003 
2N3565 
MM4003 

2N3638 
2N 3905 
2N3905 
"905 
2N3905 
A642L 
2N3565 
2N3565 
A642L 
2N3565 
2N3638 
2N3638 

2N3903 

..... 

..... 

2N3905 
MM4003 
2N3905 
2N5087 
2N3905 
40346 
40346 
MM4003 
403 17 
40319 
40319 

24560A 
TG-58 
TG-39 
TG-59 
24560A 
TG-33 
TG-53 
TG-53 
TG-53 
TG-53 
TG-64 
TG-39 
TG-39 
TG-64 
TG-39 

TG-38 
24670A 
TG-49 

TG-38 

TG-53 
TG-59 
TG-53 
TG-61 
TG-49 
TG-44 
TG-44 
TG-59 
TG-43 
TG-50 
TG- 50 

"300" S e r i e s  (Sch , 28680E-Pg . 7- 12) 
(PC-Board 28681C.Pg . 7-1 I )  

NPN, Case T0.92 . . . . . . . . . .  60/C4 MOT 2N3904 TG-47 

"400" S e r i e s  (Sch . 28600E.Pg . 7- 12) 
(PC-Board 29134D.Pg . 7-10)  

..... S e l e c t e d  . . . . . . . . . . . . .  183/D5 K- I ..... S e l e c t e d  . . . . . . . . . . . . .  182/D5 K- I 
28569A 
28569A 

I n t e g r a t e d  C i r c u i t  . . . . . . . .  36/84 F- I 65R7723393A723C I C - 1 4  
L i n e a r  I n t e g r a t e d  C i r c u i t  . . I . . 37/83 MOT MC 1439C I C - I 3  

. 

.... 

7 -6 A A  
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/- 

C i r cu  i t 
O e s i g .  

R l O l  
R102 
R I  03 
R104 

R106 
R I  07 

R I  09 
R I  I0 
R I I I  
R 1  12 

R I  1 4  

R 1 1 6  
R I  I 7  
R I  18  

R I  20 
R I  21 
R I  22 

R I  24 
R I  25 

r R I  26 
R127 
R128 
R I  29 
R130 
R 1 3 1  
RI 32 
R I  33  
R 1 3 4  
R l 3 5  
R I  36 
R I  37  
R I  38 
R I  39 
R I  40 
R 1 4 1  
R142 
R I  43  
R 1 4 4  
R 1 4 5  
R146 
R I  47 
R I  48 
R I  49 

R 1 5 1  
R I  52 
R I  53 
R I  54  
R I  55  
R I  56 
R157 
R I  58 
R l 5 9  
R160 
R161 
R162 
R 1 6 3  

~ 1 0 5  

~ 1 0 8  

RI 1 3  

~ 1 1 5  

RI 1 9  

RI 23 

~ 1 5 0  

r 

AA 

Oesc r  i p t  i on 

RES I STORS (R) 
"100" S e r i e s  (Sch. 28680E-Pg. 7 -12 )  

(PC-Board 291 340-Pg. 7-10) 

PC-Board 
I t e m  No./ 
Loca t i on  

IZKR, l o % ,  1/2W, Comp . , . . . . , 8 8 / C 3  
NOT U S E O  
NOT U S E D  
1006, l o % ,  1/2W, Comp . . , , , , . 6 1 / D 2  
180R, l o % ,  1 / 4 W ,  Comp . . . , , , . 9 5 / D 2  
470j2, l o % ,  1/2W, Comp . . . . . . . 68 /03  
NOT U S E O  
NOT U S E D  
NOT U S E O  
37.4K0,  I % ,  1/8W, M t F  . I . . . I 119/C5 
40212, I % ,  1 / 8 W ,  M tF  . . . . , . , . 98/C5 
402C, I % ,  1 / 8 W ,  M t F .  . . . . . . . 9 9 / C 5  
l o o n ,  l o % ,  1/2w . . . , , . . . . . 6 2 / c 5  
15KQ, I % ,  1/8W. . . . . . I . . . . 108185 
5.49K0, I % ,  1 / 8 W  . . . . . . . I . l O 6 / C 6  
2K0, 20%, 2W, WW . . . . . . * 149/C5 
NOT USED 
5 . l K Q ,  I % ,  3 W ,  W W .  . . I . . 126/96 
22K0, l o % ,  1/2W, Comp . - . . . .89 /C3  
10K0, l o % ,  1/2W, Comp . . . . . . . 8 1 / C 3  
IKR,  20%, 2W, WW . I I . . . . 1 4 7 / D 3  
8 .2K0 ,  l o % ,  1/2W, Comp . . . . . . 8 O / D 4  
3900,  l o % ,  1/2W, Comp . . . . . 6 6 / D 4  
3900 ,  l o % ,  1/2W, Comp . . , . , , . 67/D4 
4 .7K0 ,  l o % ,  1/2W, Comp . . . . . . 7 6 / D 4  
ZOKR, I % ,  1 / 8 W ,  MtF.. . . , . . , , 1 0 9 / D 5  
20K9, 1 % ,  1 / 8 W ,  M t F .  . . . . - l l O / D 5  
20K1!, I % ,  1 / 8 W ,  M tF  . . , . , , . . l l l / D 5  
ZOKbl ,  I % ,  1 / 8 W ,  M tF  . . . + . . - . 112/D4 
2.2Kn,  l o % ,  1/2W, Comp. , . . . .73 /D4  
20KL2, I % ,  1/8W, MtF  . . . . . . . . 1 1 3 / D 4  
20K0, I % ,  1 / 8 W ,  M tF  . . . I . . . . 1 1 4 / D 5  
49.9K61, I % ,  1/8W, MtF  . . . . , . . 12O/D5 
20K0, I % ,  1/8W, MtF  . . . . , . . . 1 1 5 / D 5  
20Kj2, 1 % ,  1 / 8 W ,  M tF  . . . I . . I . 1 1 6 1 ~ 5  
100K12, I % ,  1/8W, MtF. . . . . . . 123/C6 
NOT USED 
NOT USED 
NOT USEO 
1000, l o % ,  1/2W, Comp . . . . . . 9 4 / E 5  
182Kn, I % ,  1 / 8 W ,  MtF. . . . . . . . 124/D5 

IOKI2, l o % ,  1/2W, Comp . . . . . . . 82/E5 
50062, 20%, 3 /4W,  Cermet  . . . . . 1 5 3 / D 5  
49.9K0,  1 % ,  1 / 8 W ,  M tF  . I . . . I 122/D6 
49.9Kn,  I % ,  1 / 8 W ,  M tF  . . . . . 121/D6 
10K0, l o % ,  1/2W, Comp . . . . . . . 8 3 / D 5  
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT U S E D  
NOT USED 
NOT U S E D  
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT U S E D  
NOT USED 
NOT U S E D  

182K0, I % ,  1 /8W,  MtF. * * a * * 125/D5 

M f r .  
Code 

A-B 

A-B 
A-B 
A-B 

I R C  
I RC 
I RC 
A- B 
I R C  
I R C  
CTS 

OHM 
A- B 
A-B 
CTS 
A-B 
A-B 
A-B 
A-B 
I R C  
I RC 
I RC 
I RC 
A-B 
I R C  
I R C  
I RC 
I R C  
I RC 
I RC 

A-B 
I R C  
I R C  
A-B 
BEC 
I RC 
I RC 
A-B 

M f r .  
O e s i g .  

EB 

EB 
CB 
EB 

CEA 
C EA 
C EA 
EB 
C EA 
CEA 
I N S 1 1 5  

200 
E B  
EB 
I N S 1 1 5  
EB 
EB 
EB 
EB 
C EA 
C EA 
CEA 
CEA 
EB 
CEA 
CEA 
C EA 
C EA 
CEA 
CEA 

EB 
CEA 
C EA 
EB 
77PR500 
CEA 
CEA 
EB 

K e i  t h l e y  
P a r t  No. 

R - l  - I  211 

R -  1-100 
R-76-  180 
R -  1-470 

R - 8 8 - 3 7 . 4 K  
R-88-402 
R-88-402 
R - I -  100 
R-88- 15K 
R-88- 5.49K 
RP-50-2K 

R - 1 7 3 - 5 . 1 K  
R -  1 -22K 
R - I -  I OK 
RP-50- 1 K 
R- 1 - 8 . 2 K  
R -  1-390 
R -  1-390 
R -  l - 4 . 7 K  
R-88-20K 
R-88-20K 
R-88- 20K 
R-88-20K 
R -  1-2.2K 
R-88-20K 
R-88- 20K 
R-88-49.9K 
R-88-20K 
R-88-20K 
R - 8 8 -  I O O K  

R - I -  I O O K  
R-88- l 8 2 K  
R-88-182K 
R -  I -  10K 
RP-64-500 
R-88-49.9K 
R-88-49.9K 
R - I -  10K 
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REPLACEABLE PARTS 

C i  rcu i t 
Des ig .  

R164 
R165 
R166 
R I  67 
R168 
R169 
R I  70 
R 1 7 1  

R I  73 
R 1 7 4  

RI  72 

R l 7 5  
R I  76 
R177 
R178 
R179 
R180 
R 1 8 1  
R182 
R183 
R 1 8 4  
R185 
R186 
R I  87 
R188 
R189 
R I  90  
R 1 9 1  
R192 
R l 9 3  
R194 
R195 
R I  96 

R20 1 
R202 

R204 

R206 
R207 
R208 
R209 
R210 
R 2 1 1  
R212 
R213 
R214 
R215 
R216 
R217 

R219 
R220 
R22 1 
R222 

R224 

~ 2 0 3  

~ 2 0 5  

~ 2 1 8  

11223 

~ 2 2 5  

INSTRUCTION MANUAL 
Programmable Current Source 

Model 725 

RESISTORS (R) (CONIT) 
"100" S e r i e s  (Sch.  28680E-Pg. 7 - 1 2 )  

(PC-Board 291340-Pg. 7-10) 

P C -  Board 
I t e m  No./ Mfr. M f r .  
Loca t i o n  Code Des ig .  D e s c r i p t i o n  

NOT USEO 
NOT USED 
NOT U S E D  
NOT USED 
NOT U S E O  
NOT USED 
NOT USED 
NOT U S E D  
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT U S E D  
NOT USED 
NOT USEO 
NOT USED 
IKn, I % ,  1/8W, MtF . . . . . . . . l O l / D 4  I R C  CEA 
200n, 20%, 2W, WW. , . . , . . . . 152/D3 CTS 
4.99KR,  I % ,  1/8W, MtF. . . . 105/E3 I R C  C E A  
NOT USED 
NOT USED 
NOT USEO 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT U S E D  

1 N S 1 1 5  

NOT USED 
2 2 0 ~ .  10%. I/%/. ComD. . . . . . , 64/D4 A- B EB 

I - ,  
220R, l o % ,  1/2W, Comp. I . . . . . 65/C5 A-B EB 

A-B  EB 3 . 3 R ,  l o % ,  1/24, Cornp. I . . . . . ----- 

"200" S e r i e s  (Sch , 28679E-Pg . 7 - l 3 )  
(PC-Board 29 1340-Pg. 7-10) 

4.7Kn, l o % ,  1/2W, Comp . . . . 77/B5 
6.8Kn,  l o % ,  1/2W, Comp . , , . . . 79/B5 
ZKR, 0.1%, 1/2W, Cornp . . . . . 15O/B5 
4.7Kn, l o % ,  1/2W, Comp , , . , . . 78/84 
2 .2KG,  l o % ,  1/2W, Comp . . . . . . 74/85 
I K R ,  l o % ,  1/2W, Comp , . . . , . . 69/85  
2Kn, O.l%, 1/2W, Comp. . . . . . . 151/B5 
2.2Kn, l o % ,  1/2W, Comp . . . . . . 75 /B5  
56Kn, lo%,  1/2W, Comp. . . . . . . 92/A5 
I O K R ,  l o % ,  1/2W, Comp. . . . . . 85/85 
IOKn, 108, 1/2W, Comp. . . . . . . 86 /B4  
47Kn, l o % ,  1/2W, Comp. . . . . . . 90/A5 
56KQ, l o % ,  1/2W, Comp. . . . . . . 9 3 / A 5  
47Kn, l o % ,  1/2W, Cornp. . . . . . . 91/A5 
I K O ,  108, 1/2W, Comp . . . . . . . 70/B'+ 
IKn, 102, 1/2W, Comp . . . . . . . 71/84 
NOT USED 
NOT USED 
NOT U S E D  
NOT USED 
NOT USEO 

A-  B 
A- B 

A -B  
A-B  
A-B 

A-B 
A-B 
A- B 
A -B  
A-B 
A- B 
A-  B 
A-B 
A-B 

--- 

---- 

EB 
EB 
SPECIAL 
EB 
EB 
EB 
SPECIAL 
EB 
EB 
EB 
EB 
EB 
EB 
EB 
EB 
EB 

NOT USED 
1.8Kn, l o % ,  1/2W, Comp . . . , , . 72/C4 A-B EB 
120, l o % ,  1/2W, Cornp . . . . . . . 60/B4 A-B EB 
6.04Kn, I % ,  1/8W, MtF. . . , , . , l O 7 / C 4  I R C  C EA 

Kei t h l e y  
P a r t  No. 

R-88- 1 K 
RP-50-200 
R-88-4.99K 

R- 1-220 
R -  1-220 
R- 1 - 3 . 3  

R - 1 - 4 . 7 K  
R- 1 -6 .8K 
R-67-2K 
R- 1 - 4 . 7 K  
R -  1-2,2K 
R - I - I K  
R-67-2K 
R- I -2 .2K 
R-1-56K 
R- 1 - 1 OK 
R-I-IOK 
R- 1 - 4 7 K  
R- 1 -56K 
R- 1 -47K 
R - I - I K  
R - 1 - I K  

R - l - l . 8 K  
R-1-12 
R-88-6.04K 

7- a A A  
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