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S E C T I O N  I 

G E N E R A L  I N F O R M A T I O N  

1 - 1  I N T R O D U C T I O N  

The i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  o p e r a t i o n s  
m a n u a l  i s  f o r  t h e  i n s t a l l a t i o n ,  o p e r a t i o n ,  
r e m o t e  p r o g r a m m i n g  a n d  o p t i o n  a n d  a c c e s -  
s o r y  i n f o r m a t i o n  f o r  t h e  L a k e  S h o r e  
C r y o t r o n i c s ,  I n c .  M o d e l  8 0 5  T e m p e r a t u r e  
C o n t r o l l e r .  A s e p a r a t e  T e c h n i c a l  S e r v i c e  
G u i d e  i s  a v a i l a b l e  f o r  t h i s  i n s t r u m e n t  wh ich  
c o n t a i n s  p e r f o r m a n c e  a n d  c a l i b r a t i o n  
p r o c e d u r e s ,  s c h e m a t i c s ,  component  l a y o u t s  
a n d  a r e p l a c e a b l e  p a r t s  l i s t .  

T h i s  s e c t i o n  c o n t a i n s  g e n e r a l  i n f o r m a t i o n  f o r  
t h e  L a k e  S h o r e  C r y o t r o n i c s ,  I n c .  8 0 5  
T e m p e r a t u r e  C o n t r o l l e r .  I n c l u d e d  i s  a n  
i n s t r u m e n t  d e s c r i p t i o n ,  s p e c i f i c a t i o n s ,  
i n s t r u m e n t  i d e n t i f i c a t i o n ,  o p t i o n  a n d  
a c c e s s o r y  i n f o r m a t i o n .  

1 . 2  D E S C R I P T I O N  

T h e  8 0 5  T e m p e r a t u r e  C o n t r o l l e r  i s  a 
m i c r o p r o c e s s o r  b a s e d  i n s t r u m e n t  w h i c h  
p r o v i d e s t r u e a n a l o g  c o n t r o l .  I t  a c c e p t s  
i n p u t s  f r o m  up t o  t w o  s e n s o r s  a n d  d i s p l a y s  
t h e  t e m p e r a t u r e  w i t h  u p  t o  4 d i g i t s  o f  
r e s o l u t i o n  i n  K ,  °C o r  °F. I t  d i s p l a y s  
v o l t a g e  f o r  d i o d e s  t o  1  millivolt, and ohms 
f o r  r e s i s t o r s  t o  f o u r  p l a c e s .  

T h e  d u a l  s e n s o r  i n p u t  a l l o w s t h e u s e r  t o  
m o n i t o r  t e m p e r a t u r e  a t  more  t h a n  o n e  p o i n t .  
S e n s o r  s e l e c t  p u s h b u t t o n s  o n  t h e  f r o n t  p a n e l  
e n a b l e  t h e  u s e r  t o  d i s p l a y  e i t h e r  i n p u t  a t  
w i l l .  The  s y s t e m  c o n t r o l  s e n s o r  i s  s e l e c t e d  
v i a  a r e a r - p a n e l  t o g g l e  s w i t c h  w i t h  t h e  
c h o i c e  i n d i c a t e d  o n  t h e  f r o n t  p a n e l .  T h i s  
c h o i c e  i s  i n d e p e n d e n t  o f  d i s p l a y  s t a t u s .  

The M o d e l  8 0 5  i s  d i r e c t  r e a d i n g  i n  tempera- 
t u r e  w h e n  u s e d  w i t h  t h e  L a k e  S h o r e  D T - 4 7 0  
S e r i e s  T e m p e r a t u r e  S e n s o r s .  All D T - 4 7 0  
S e n s o r s  f o l l o w  t h e  s a m e  t e m p e r a t u r e  
r e s p o n s e  c u r v e .  F o u r  b a n d s  o f  t r a c k i n g  
a c c u r a c y  a r e  o f f e r e d  s o  t h a t  s e n s o r  s e l e c t i o n  
m a y  b e  m a d e  w i t h  b o t h  t e c h n i c a l  a n d  
e c o n o m i c a l  c o n s i d e r a t i o n s  f o r  a n y  g i v e n  
a p p l i c a t i o n .  Low t e m p e r a t u r e  ( 2  t o  100K) 

a c c u r a c i e s  r a n g e  f r o m  0 .25K f o r  band 11 t o  
1 K  f o r  b a n d  1 3 .  F o r  m o r e  d e m a n d i n g  
r e q u i r e m e n t s ,  DT-470 Sensors  c a n  be  i n d i v i -  
d u a l l y  c a l i b r a t e d  t o  a c c u r a c i e s  o f  b e t t e r  
t h a n  5 0  m i l l i k e l v i n  d e p e n d i n g  on  tempera-  
t u r e  r a n g e .  

D i o d e  s e n s o r  v o l t a g e s  a r e  d i g i t i z e d  w i t h  a 
r e s o l u t i o n  o f  1 0 0  m i c r o v o l t s  o u t  o f  3 v o l t s  
f u l l  s c a l e .  F o r  t h e  d i s p l a y ,  t e m p e r a t u r e  i s  
r o u n d e d  t o  0 .1  k e l v i n  above 1 0 0  k e l v i n ,  and 
t o  0 . 0 1  k e l v i n  b e l o w  1 0 0  k e l v i n .  

F o r  g r e a t e r  p r e c i s i o n  i n d i v i d u a l  s e n s o r  
c a l i b r a t i o n s  c a n  b e  a c c o m m o d a t e d  t h r o u g h  
t h e  8 0 0 1  P r e c i s i o n  C a l i b r a t i o n  O p t i o n  wh ich  
p r o g r a m s  t h e  i n s t r u m e n t  w i t h  a p a r t i c u l a r  
r e s p o n s e  c u r v e .  The  a l g o r i t h m  w i t h i n  t h e  
i n s t r u m e n t  i n t e r p o l a t e s  be tween d a t a  p o i n t s  
t o  a n  i n t e r p o l a t i o n  a c c u r a c y  wh ich  exceeds 
0.01K o v e r  t h e  e n t i r e  t e m p e r a t u r e  r a n g e  o f  
t h e  P r e c i s i o n  O p t i o n .  The a n a l o g - t o - d i g i t a l  
c o n v e r t e r  i s  a c c u r a t e  t o  p l u s  o r  minus  t h e  
l e a s t  s i g n i f i c a n t  b i t ,  w h i c h  f o r t h e 4 7 0  
s e r i e s  s e n s o r  r e s u l t s  i n  an  u n c e r t a i n t y  o f  
1mK b e l o w  2 8 K  a n d  4 5 m K  a b o v e  4 0 K  w i t h  a 
t r a n s i t i o n a l  r e g i o n  b e t w e e n  t h e  t w o  
t e m p e r a t u r e s .  T h e r e f o r e ,  a t  t e m p e r a t u r e s  
b e l o w  28K, t h e  o v e r a l l  sys tem a c c u r a c y ,  t h e  
s u m  o f  t h e  i n s t r u m e n t  a c c u r a c y  (11mK) and 
t h a t  o f  t h e  c a l i b r a t i o n  i t s e l f  ( L a k e  Shore 
c a l i b r a t i o n s  a r e  t y p i c a l l y  b e t t e r  t h a n  20mK 
w i t h i n  t h i s  r e g i o n )  i s  ± 0 . 0 3 K .  Above 28K, 
s y s t e m  a c c u r a c y  g r a d u a l l y  m o d e r a t e s  t o  a 
t y p i c a l  v a l u e  o f  ±75mK a b o v e  40K.  S e e t h e  
L a k e  S h o r e  C r y o t r o n i c s ,  I n c .  Low Tempera-  
t u r e  C a l i b r a t i o n  S e r v i c e  b r o c h u r e  f o r  
a d d i t i o n a l  d i s c u s s i o n  o f  c a l i b r a t i o n  accuracy. 

The 805 d i s p l a y  uses  d i g i t a l  f i l t e r i n g  wh ich  
a v e r a g e s  u p  t o  t e n  t e m p e r a t u r e  r e a d i n g s .  
T h i s  r e a d i n g  mode e l i m i n a t e s  n o i s e  w i t h i n  
t h e  c r y o g e n i c  sys tem ana logous  t o  a v e r a g i n g  
w i t h  a d i g i t a l  v o l t m e t e r .  T h i s  a l g o r i t h m  
c a n  b e  d e s e l e c t e d  (bypassed)  b y  s w i t c h  2  o f  
t h e  S E N S O R  I D  d i p  s w i t c h  o n  t h e  b a c k  
p a n e l  f o r  a g i v e n  i n p u t  i f  t h e  u s e r  p r e f e r s  
n o t  t o  a v e r a g e  r e a d i n g s .  A  b l i n k i n g  
d e c i m a l  p o i n t  a t  t h e  u p p e r  l e f t  o f  t h e  
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d i s p l a y  i n d i c a t e s  t h a t  a v e r a g i n g  i s  on.  

T h e  M o d e l 8 0 5  c a n  a l s o  b e  u s e d  w i t h  t h e  
o p t i o n a l  i n p u t  c o n v e r s i o n  modules ( - 6 )  wh ich  
a l l o w  e i t h e r  i n p u t  t o  be c o n v e r t e d  t o  h a n d l e  
e i t h e r  t h e  T G - 1 2 0  s e r i e s  d i o d e s  ( o r  a n y  
d i o d e  w i t h  a 0 t o  6 v o l t  o u t p u t ) ,  o r  p o s i t i v e  
t e m p e r a t u r e  c o e f f i c i e n t  m e t a l l i c  r e s i s t o r s . ,  
i . e . ,  p l a t i n u m  ( - P 2  o r  -P3 )  o r  r h o d i u m - i r o n  
(-R1) r e s i s t o r s .  T h e  D I N  c u r v e  i s s t a n d a r d  
w i t h i n  t h e  i n s t r u m e n t  a n d  i s  c a l l e d  up  
a u t o m a t i c a l l y  u n l e s s  a p r e c i s i o n o p t i o n  i s  
p r e s e n t  f o r  t h e  p l a t i n u m  r e s i s t o r .  The 
a c c u r a c y  o f  t h e  r e a d i n g  i s  d i c t a t e d  b y  t h e  
s e n s o r  a n d  i t s  c o n f o r m i t y  t o  t h e  D I N  cu rve .  
The t o l e r a n c e  o n  t h e s e  d e v i c e s  i s  g i v e n  o n  
t h e  t e c h n i c a l  d a t a  s h e e t  f o r  t h e  Lake Shore 
P T - 1 0 0  s e r i e s  s e n s o r s .  T h e c o m b i n e d  
a c c u r a c y  o f  t h e  i n s t r u m e n t  and a c a l i b r a t e d  
r e s i s t o r  w i t h  a p r e c i s i o n  o p t i o n  i s  o n  t h e  
o r d e r  o f  40mK o v e r  t h e  u s e f u l  r a n g e  o f t h e  
s e n s o r  ( a b o v e  4 0 K  f o r  t h e  p l a t i n u m ) .  N o t e  
t h a t  a p r e c i s i o n  o p t i o n  i s  r e q u i r e d  f o r  a 
r h o d i u m - i r o n  o r  a TG-120  t o  r e a d c o r r e c t l y  
i n  t e m p e r a t u r e .  

T h e s e  i n p u t  c o n v e r s i o n m o d u l e s  a r e  e a s i l y  
i n s t a l  l e d  b y  t h e  u s e r ;  t h u s ,  u n i t s  c a n  b e  
m o d i f i e d  t o  s a t i s f y  c h a n g i n g  r e q u i r e m e n t s .  

The a m p l e  memory s p a c e  p r o v i d e d  i n  t h e 8 0 5  
a l l o w s  s e v e r a l  r e s p o n s e  c u r v e s  t o  be s t o r e d  
i n  o n e  i n s t r u m e n t .  D e p e n d i n g  o n  t h e  
c o m p l e x i t y  o f  t h e  c u r v e s ,  u p  t o t e n  c a n  b e  
p r o g r a m m e d  i n t o  t h e  u n i t .  The SENSOR I D  
s w i t c h e s  a r e  u s e d  t o  s e l e c t  wh ich  p a r t i c u l a r  
s e n s o r  r e s p o n s e  c u r v e  i s  t o  b e  u s e d  w i t h  
e a c h  i n p u t .  Thus ,  t h e  u s e r  i s  a b l e  t o  m a k e  
s e n s o r  c h a n g e s  a t  w i l l  e v e n  when d i f f e r e n t  
r e s p o n s e  c u r v e s  a r e  r e q u i r e d .  

T h e  d a t a  f o r  c a l i b r a t e d  s e n s o r s  c a n  b e  
s t o r e d  w i t h i n  t h e  i n s t r u m e n t  b y  means o f  
t h e 8 0 0 1  P r e c i s i o n  O p t i o n .  E a c h  c u r v e  c a n  
c o n t a i n  u p  t o  99 s e n s o r  u n i t - t e m p e r a t u r e  
d a t a  p o i n t s .  W i t h  t h e  s t a n d a r d  p r e c i s i o n  
o p t i o n  f o r m a t ,  w h i c h  c o n s i s t s  o f  3 1  d a t a  
p o i n t s  a n d  a 20  c h a r a c t e r  i n f o r m a t i o n  l i n e ,  
u p  t o t e n  c u r v e s  c a n  b e  s t o r e d  i n  t h e  u n i t .  
S e e  P a r a g r a p h s  3 - 6  t h r o u g h  3 - 1 0  f o r  m o r e  
d e s c r i p t i o n .  

A1 t h o u g h  v o l t a g e  ( r e s i s t a n c e ) - t e m p e r a t u r e  
d a t a  p o i n t s  a r e s t o r e d  as a t a b l e ,  i n t e r p o l a -  
t i o n  w i t h i n  t h e  i n s t r u m e n t  r e s u l t s  i n  t h e  
e q u i v a l e n t  o f  a h i g h  o r d e r  p o l y n o m i a l  
c a l c u l a t i o n  i n  t h e  c o n v e r t i n g  o f t h e  i n p u t  
v o l t a g e  ( o r  r e s i s t a n c e )  t o  t e m p e r a t u r e .  
T h i s  i s  d o n e  b y  m e a n s  o f  a p r o p r i e t a r y  
a l g o r i t h m  d e v e l o p e d  a t  Lake S h o r e  C r y o t r o -  
n i c s ,  I n c .  

T h e c o n t r o l  t e m p e r a t u r e  s e t  - p o i  n t s e l e c t i o n  
i s  m a d e  v i a  t h u m b w h e e l  s w i t c h e s  o n  t h e  
f r o n t  p a n e l  o f t h e  i n s t r u m e n t .  The s e t -  
p o i n t  s w i t c h e s ,  w h i c h  p r o v i d e  a c o n t i n u o u s  
i n d i c a t i o n  o f  t h e  s e t - p o i n t  v a l u e ,  enable the 
u s e r  t o  q u i c k l y  a n d  e a s i l y  d e t e r m i n e  
w h e t h e r  h i s  s y s t e m  i s  a t  c o n t r o l  t e m p e r a -  
t u r e .  The  s e t - p o i n t  i s  i n  t h e  same u n i t s  as 
i s  t h e  D i s p l a y  s e n s o r  ( k e l v i n ,  c e l s i u s ,  
f a h r e n h e i t ,  o r  v o l t s  [ o h m s ] ) .  

T h e  c o n t r o l  s e c t i o n o f  t h e 8 0 5  p r o v i d e s  
t w o -  t e r m  t e m p e r a t u r e  c o n t r o l .  P r o p o r t i o n a l  
( G A I N )  a n d  i n t e g r a l  ( R E S E T )  a r e  i n d i v i d u a l -  
l y  t u n e d  v i a  f r o n t - p a n e l  p o t e n t i o m e t e r s .  
T h e  g a i n  m o d e  i s  i n  a n o m i n a l  l o g  p e r  c e n t  
w i t h  t h e  r e s e t  b e i n g  l i n e a r .  

A n a l o g  h e a t e r  o u t p u t  o f  t h e  8 0 5  T e m p e r a -  
t u r e  C o n t r o l l e r  i s  a maximum o f  2 5  w a t t s  
w h e n  a 2 5  o h m h e a t e r  i s  u s e d .  A  d i g i t a l  
m e t e r  o n  t h e  f r o n t  p a n e l  o f  t h e  8 0 5  
c o n t i n u o u s l y  shows  t h e  h e a t e r  power o u t p u t  
a s  a p e r c e n t a g e  o f  o u t p u t  range.  Thus, t h e  
u s e r  c a n  c o n v e n i e n t l y  m o n i t o r  power a p p l i e d  
t o  h i s  s y s t e m .  To a c c o m m o d a t e  s y s t e m s  
w h i c h  r e q u i r e  l o w e r  h e a t e r  p o w e r ,  t h e  
m a x i m u m  h e a t e r  o u t p u t  o f  t h e 8 0 5  c a n  b e  
a t t e n u a t e d  i n  t w o  s t e p s  o f  a d e c a d e  e a c h .  
When g r e a t e r  p o w e r  o u t p u t  i s  r e q u i r e d ,  a n  
o p t i o n a l  5 6  w a t t  p o w e r  o u t p u t  s t a g e  i s  
a v a i l a b l e  (W60)  w h i c h  i s  d e s i g n e d  f o r  a  2 5  
o h m  l o a d .  I t  i s  r a t e d  a t  a  n o m i n a l  1 . 5  
a m p e r e s  a n d  4 5  v o l t s .  

An  o p t i o n a l  I E E E - 4 8 8  ( M o d e l  8 0 5 4 )  o r  R S -  

232C (Model 8053)  i n t e r f a c e  i s  a v a i l a b l e  f o r  
t h e  8 0 5 .  E i t h e r  i n t e r f a c e c a n  b e  u s e d  t o  
r e m o t e l y  c o n t r o l  a l l  f r o n t - p a n e l  f u n c t i o n s .  

1 . 3  I N P U T  O P T I O N  MODULES 

T h e  i n p u t  o p t i o n  m o d u l e s  f o r t h e 8 0 5  
C o n t r o l l e r  a r e  l i s t e d  i n  T a b l e  1 . 1 .  
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T a b l e  1.1. I n p u t  O p t i o n  M o d u l e s ,  

D i o d e  o r  R e s i s t a n c e  S e n s o r  
( o r d e r e d  s e p a r a t e l y ) :  

D I O D E  SENSOR C O N F I G U R A T I O N  

D i o d e  E x c i t a t i o n :  D C  c u r r e n t  S o u r c e .  10  
m i c r o a m p e r e s  (±0.005%). A C  n o i s e  f r o m  
c u r r e n t  s o u r c e  l e s s  t h a n  0 . 0 1 %  of DC 
c u r r e n t .  

D i o d e  Voltage Range: 0  to 3 v o l t s  i n  
s t a n d a r d  c o n f i g u r a t i o n .  

D i o d e  T e m p e r a t u r e  R a n g e :  D e p e n d e n t  o n  
S e n s o r  s e l e c t e d .  DT-470-SD c o v e r s  tempera-  
t u r e  r a n g e  f r o m  1 . 4  t o 4 7 5  k e l v i n .  R e f e r  t o  
d i o d e  s p e c i f i c a t i o n s  f o r  o t h e r  t e m p e r a t u r e  
l i m i t a t i o n s .  

D i o d e  R e s p o n s e  C u r v e ( s ) :  The s i l i c o n  d i o d e  
s e r i e s  D T - 4 7 0  C u r v e  # 1 0  a s  w e l l  a s  t h e  
s e r i e s  D T - 5 0 0  D R C - D  and  DRC-E c u r v e s  a r e  
p r e s e n t  i n  t h e  8 0 5 .  C u r v e s  t o  m a t c h  o t h e r  
e x i s t i n g  S e n s o r s  a r e  a v a i l a b l e  on r e q u e s t .  

D i o d e  S e n s o r  Power D i s s i p a t i o n :  D i s s i p a t i o n  
i s  t h e  p r o d u c t  o f  S e n s o r  E x c i t a t i o n  C u r r e n t  
1 0  u A )  a n d  R e s u l t a n t  S e n s o r  V o l t a g e .  

A c c u r a c y :  U n i t  r e a d s  s e n s o r  v o l t a g e  t o  a n  
a c c u r a c y  o f  b e t t e r  t h a n  0 . 1 m V .  E q u i v a l e n t  
t e m p e r a t u r e  a c c u r a c y  i s  a f u n c t i o n  o f  Sensor 
t y p e ,  t e m p e r a t u r e  ( s e n s i t i v i t y )  and c a l i b r a -  
t i o n  o f  S e n s o r .  S e e t h e  T e c h n i c a l  D a t a  
S h e e t  f o r  t h e  D T - 4 7 0  S e r i e s  T e m p e r a t u r e  
S e n s o r s  a n d  t h e  M o d e l  8 0 0 1  P r e c i s i o n  O p t i o n  
f o r  a c c u r a c y  w i t h  L S C I  c a l i b r a t e d  s e n s o r s .  

6 - V O L T  D I O D E  SENSOR MODULE 

- 6  D i o d e  S e n s o r  Input  M o d u l e ,  S i m i l a r  t o  
s t a n d a r d c o n f i g u r a t i o n  b u t  h a s  0  to 6  v o l t  
i n p u t  t o  a c c o m m o d a t e  TG-120 S e r i e s  Sensors.  
C o n v e r t s  e i t h e r  I n p u t  A  o r  I n p u t  6 ( o r  b o t h  
w i t h  t w o  m o d u l e s )  t o  a c c o m m o d a t e  t h e  6 
v o l t  m o d i f i c a t i o n  f o r  TG-120 s e r i e s  sensors .  
R e q u i r e s  c a l i b r a t e d  sensor  and 8001 P r e c i s i o n  
O p t i o n  f o r  8 0 5  t o  b e  d i r e c t  r e a d i n g  i n  
t e m p e r a t u r e .  T h i s  m o d u l e m a y  b e  f i e l d  
i n s t a l l e d .  

1 0 0  O H M  P L A T I N U M  MODULE 

- P 2  1 0 0  O h m  P l a t i n u m  S e n s o r  M o d u l e :  

M o d e l  8 0 5  T e m p e r a t u r e  C o n t r o l l e r  

C o n v e r t s  e i t h e r  I n p u t  A  o r  6 ( o r  b o t h  w i t h  
t w o  m o d u l e s )  t o  a c c o m m o d a t e  1 0 0  o h m  
P l a t i n u m  R T D  S e n s o r s .  T h i s  m o d u l e m a y  b e  
f i e l d  i n s t a l l e d .  

Tempera  t u r e / R e s i s t a n c e  Range: Temperature 
r a n g e  d e p e n d s  o n  S e n s o r .  R e s i s t a n c e  i n  
o n e  r a n g e  f r o m  0 0 0 . 0  t o  3 0 0 . 0  o h m s .  

R e s o l u t i o n :  0 . 0 1  o h m  o r  e q u i v a l e n t  
t e m p e r a t u r e .  

S e n s o r  ( o r d e r  s e p a r a t e l y ) :  C o n f i g u r a t i o n  
o p t i m i z e d  f o r  PT100 S e r i e s  P l a t i n u m  Sensors 
o r  a n y  o t h e r 1 0 0  ohm ( a t  0°C) p o s i t i v e  
t e m p e r a t u r e  c o e f f i c i e n t  S e n s o r .  

S e n s o r  E x c i t a t i o n :  1 .0 m A  (±0.005%). 

S e n s o r  R e s p o n s e  Curve: P l a t i n u m  S e n s o r  
r e s p o n s e  c u r v e  i s  b a s e d  o n  0 . 1  % i n t e r -  
c h a n g e a b i l i t y  a t  0°C a n d  t e m p e r a t u r e  
c o e f f i c i e n t  (0-100°C) o f  0 . 0 0 3 8 5 / ° C .  
A c c u r a c y  c o n f o r m s  t o  D I N  4 3 7 6 0  t o l e r a n c e s  
p l u s  d i s p l a y  ( e l e c t r o n i c s ) .  S p e c i a l  c a l i b r a -  
t i o n s  c a n  b e  a c c o m m o d a t e d  w i t h  8 0 0 1  
P r e c i s i o n  O p t i o n .  

S e n s o r  P o w e r  D i s s i p a t i o n :  D i s s i p a t i o n  i s  
t h e  p r o d u c t  o f  s e n s o r  e x c i t a t i o n  c u r r e n t  
s q u a r e d  a n d  t h e  S e n s o r  r e s i s t a n c e .  

1 0 0 0  O H M  P L A T I N U M  MODULE 

- P 3  1 0 0 0  O h m  P l a t i n u m  S e n s o r  M o d u l e :  
E s s e n t i a l l y  t h e  s a m e  a s  t h e  - P 2  e x c e p t  
a c c o m m o d a t e s  1 0 0 0  ohm P l a t i n u m  S e n s o r  ( o r  
a n y  o t h e r  1 0 0 0  o h m m e t a l l i c  s e n s o r ) .  
S e n s o r  e x c i t a t i o n  i s  0 . 1  m i l l i a m p e r e .  
U n i t  r e a d s  r e s i s t a n c e  i n  o h m s .  R e q u i r e s  
c a l i b r a t e d  s e n s o r  a n d  programmed c a l i b r a -  
t i o n  t o  r e a d  t e m p e r a t u r e .  A c c u r a c y  i s  0.1 
o h m  o r  e q u i v a l e n t  t e m p e r a t u r e .  

2 7  O H M  R H O D I U M - I R O N  MODULE 

- R 1  2 7 - o h m  R h o d i u m - I r o n  S e n s o r  M o d u l e :  
E s s e n t i a l l y  t h e  same a s  - P 2  e x c e p t  accom- 
m o d a t e s  R F - 8 0 0 - 4  R h o d i u m - I r o n s e n s o r .  
S e n s o r  e x c i t a t i o n  i s  1mA. U n i t  r e a d s  
r e s i s t a n c e  i n  ohms. R e q u i r e s  c a l i b r a t e d  
s e n s o r ,  e t c .  t o  r e a d  t e m p e r a t u r e .  Accu racy  
a n d  r e s o l u t i o n  i s  0 . 0 0 3  ohms o r  e q u i v a l e n t  
t e m p e r a t u r e .  
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1 . 4  S P E C I F I C A T I O N S  

I n s t r u m e n t  s p e c i f i c a t i o n s  a r e  l i s t e d  i n  Tab le  
1.2.  T h e s e  s p e c i f i c a t i o n s  a r e  t h e  p e r f o r -  
mance s t a n d a r d s  o r  limits a g a i n s t  wh ich  t h e  
i n s t r u m e n t  i s  t e s t e d .  

O p t i o n  p o r t s  a r e d e s i g n e d  i n t o  t h e 8 0 5  t o  
e a s e  t h e  a d d i t i o n  o f  i n t e r f a c e s  and o u t p u t s .  
T h e  M o d e l  8 0 5  h a s  t w o  o p t i o n  p o r t s  w h i c h  
a l l o w  u p  t o  t w o  o p t i o n s  t o  b e  u s e d  
s i m u l t a n e o u s l y  ( s e e  l i m i t a t i o n s  b e l o w ) .  The 
o p t i o n s  a r e  e a s i l y  i n s t a l l e d  b y  t h e  user; thus, 
u n i t s  c a n  b e  c h a n g e d  

o r  u p g r a d e d  t o  s a t i s f y  c h a n g i n g  r e q u i r e -  
m e n t s .  

O n l y  o n e  c o m p u t e r  i n t e r f a c e  c a n  b e  
i n s t a l l e d  i n  t h e 8 0 5  due t o  space l i m i t a t i o n s  
i n  t h e 8 0 5  r e a r - p a n e l .  T h e  M o d e l  8 0 5 5  
A n a l o g  O u t p u t  o p t i o n  i s  a v a i l a b l e  t o  p r o v i d e  
a n  a n a l o g  o u t p u t  o f  1 m V / K  independent of 
t h e d i s p l a y  t e m p e r a t u r e  u n i t s .  I f  t h e  
d i s p l a y  i s  i n  s e n s o r  u n i t s ,  t h e o u t p u t  f o r  
d i o d e s  i s  0.1V/V; f o r  1 0 0  ohm p l a t i n u m ,  
1 m V / o h m ;  f o r  1 0 0 0  o h m  p l a t i n u m ,  
0 . 1 m V / o h m ;  f o r  r h o d i u m - i r o n ,  10mv/ohm. 

T a b l e  1 . 2 .  S p e c i f i c a t i o n s ,  M o d e l  8 0 5  T e m p e r a t u r e  C o n t r o l l e r  

I N P U T  C H A R A C T E R I S T I C S :  

Inputs :  Two S e n s o r  I n p u t s .  C o n t r o l  Sensor 
( A  o r  B )  s e l e c t e d  v i a  r e a r  p a n e l  s w i t c h a n d  
i n d i c a t e d  on t h e  f r o n t  p a n e l .  D i s p l a y  sensor  
( A  o r  B )  c a n  b e  s e l e c t e d  f r o m  f r o n t  p a n e l  o r  
i n t e r f a c e ,  i n d e p e n d e n t  o f  c o n t r o l  s e n s o r .  
The i n p u t  c h a r a c t e r i s t i c s  a r e  a f u n c t i o n  o f  
S e n s o r  I n p u t  M o d u l e  I n s t a l l e d .  The805  can 
a c c o m m o d a t e  s e p a r a t e  i n p u t  modu les  f o r  t h e  
A a n d  B i n p u t .  T h i s  a l l o w s  c o n c u r r e n t  u s e  
o f  d i f f e r e n t  s e n s o r  t y p e s .  

I n p u t  C o n v e r s i o n  M o d u l e s :  S t a n d a r d  
c o n f i g u r a t i o n  f o r  t h e 8 0 5  i s  b o t h  i n p u t s  s e t  
u p  t o  u s e  DT-470 s e r i e s  s i l i c o n  d i o d e  s e n s o r s  
( 0 - 3 V ) .  O p t i o n a l  i n p u t  c o n v e r s i o n m o d u l e s  
a l l o w  t h e  8 0 5  t o  b e  u s e d  w i t h  TG-120 s e r i e s  
d i o d e  s e n s o r s  ( 0 - 6 V ) ,  a s  w e l l  a s  P T - 1 0 0  
s e r i e s  1 0 0 / 1 0 0 0  ohm p l a t i n u m  RTD's, and R F -  

8 0 0  s e r i e s  r h o d i u m - i r o n  s e n s o r s .  

I n p u t  C o n v e r s i o n  M o d u l e  S e n  s o r T y p e  

- 6 *  6 v o l t  d i o d e s  
( e . g .  T G - 1 2 0 )  

- P 2  1 0 0  o h m  P l a t i n u m  
- P 3 *  1 0 0 0  o h m  P l a t i n u m  
- R 1 *  2 7  o h m  r h o d i u m - i r o n  

* T o  r e a d c o r r e c t l y  i n  a  t e m p e r a t u r e  
s c a l e ,  t h e s e  m o d u l e s  r e q u i r e  t h e  u s e  o f  
c a l i b r a t e d  s e n s o r s  a n d  t h e  8 0 0 1  P r e c i s i o n  
o p t i o n  f o r  t h e  8 0 5 .  

S e n s o r s :  O r d e r e d  S e p a r a t e l y .  805  w i t h  
i n p u t  c o n v e r s i o n m o d u l e s w i l l  h a n d l e  a l l  
t y p e s  o f  d i o d e s  a s  w e l l  a s  p l a t i n u m  a n d  
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( o n e  p e r  i n p u t )  

r h o d i u m - i r o n  R T D ' s  a n d  o t h e r  p o s i t i v e  
t e m p e r a t u r e  c o e f f i c i e n t  r e s i s t o r s  w i t h  
p r o p e r  c h o i c e  o f  i n p u t .  S e e t h e  L a k e s h o r e  
C r y o t r o n i c s ,  I n c .  Sensor c a t a l o g  f o r  d e t a i l s  
o n  t h e  a b o v e  S e n s o r s .  

S e n s o r  R e s p o n s e  S e l e c t i o n :  R e a r - p a n e l  D i p  
s w i t c h  o r  I n t e r f a c e  p e r m i t s  s e l e c t i o n  o f  
a p p r o p r i a t e  S e n s o r  r e s p o n s e  c u r v e  when 
m o r e  t h a n  o n e  c u r v e  i s  s t o r e d  ( s e e  
P r e c i s i o n  O p t i o n ) .  

D I S P L A Y  R E A D O U T :  

D i s p l a y :  4 - d i g i t  L E D  D i s p l a y  o f  S e n s o r  
r e a d i n g  i n  S e n s o r  U n i t s  ( V o l t s  o r  Ohms) o r  
t e m p e r a t u r e  i n  K ,  °C, o r  °F s h o w n  w i t h  
a n n u n c i a t o r s .  

D i s p l a y  R e s o l u t i o n :  0.1K above 100K, 0.01K 
b e l o w  1 0 0 K ,  o r  1 m V  ( 0 . 1  o h m  w i t h  r e s i s -  
t a n c e  o p t i o n )  

T e m p e r a t u r e  A c c u r a c y :  D e p e n d e n t  o n  
S e n s o r  I n p u t  a n d  S e n s o r .  S e e  I n p u t  
O p t i o n s  a v a i l a b l e .  

T e m p e r a t u r e  Range:  D e p e n d e n t  o n  S e n s o r  
I n p u t  M o d u l e  a n d  S e n s o r .  



T a b l e  1 - 2 .  S p e c i f i c a t i o n s ,  M o d e l  8 0 5  - C o n t i n u e d  

TEMPERATURE C O N T R O L :  

Se t  P o i n t :  D i g i t a l  t h u m b w h e e l  s e l e c t i o n  i n  
k e l v i n ,  c e l s i u s ,  f a h r e n h e i t ,  o r  v o l t s  (ohms 
w i t h  r e s i s t a n c e  o p t i o n ) .  

S e t  P o i n t  R e s o l u t i o n :  Same u n i t s  a n d  
r e s o l u t i o n  a s  d i s p l a y .  

C o n t r o l l a b i l i t y :  T y p i c a l l y  b e t t e r  than 0.1K i n  
a p r o p e r l y  d e s i g n e d  s y s t e m .  

C o n t r o l  Modes: P r o p o r t i o n a l  ( g a i n )  a n d  
i n t e g r a l  ( r e s e t )  s e t  v i a  f r o n t - p a n e l  o r  w i t h  
o p t i o n a l  c o m p u t e r  i n t e r f a c e .  

H e a t e r  o u t p u t :  U p  t o  2 5  w a t t s  ( 1 A ,  2 5 V )  
a v a i l a b l e .  T h r e e  o u t p u t  r a n g e s  c a n  b e  
s e l e c t e d  e i t h e r  f r o m  
o p t i o n a l  c o m p u t e r  i n t e r f a c e  and p r o v i d e  ap-  
p r o x i m a t e  d e c a d e  s t e p  r e d u c t i o n s  o f  maximum 
p o w e r  o u t p u t .  O p t i o n a l  6 0  w a t t ,  1.5 ampere 
2 5  ohm o u t p u t  ( O p t i o n  W60) i s  a v a i l a b l e  f o r  
t h e  8 0 5 .  

H e a t e r  o u t p u t  M o n i t o r :  L E D  d i s p l a y  
c o n t i n u o u s l y  s h o w s  h e a t e r  o u t p u t  a s  a 
p e r c e n t a g e  o f  o u t p u t  r a n g e  w i t h  a r e s o l u t i o n  
o f  1 % .  

C o n t r o l  S e n s o r :  E i t h e r  S e n s o r  I n p u t  
( s e l e c t e d  f r o m  r e a r  p a n e l ) .  

G E N E R A L :  

Sensor Voltage/Monitor:  B u f f e r e d  o u t p u t  o f  
e a c h  d i o d e  s e n s o r  v o l t a g e  f o r  s t a n d a r d  
c o n f i g u r a t i o n .  F o r  - 6  o p t i o n m o d u l e ,  
v o l t a g e  o u t p u t  t i m e s  0.5.  F o r  p o s i t i v e  
t e m p e r a t u r e  c o e f f i c i e n t  modules ( -P2,  -P3,- 
R1), b u f f e r  i s  s e n s o r  v o l t a g e  o u t p u t  t i m e s -  
10. 

Response time (e lectronics) :  D i s p l a y  upda te  
c y c l e  t i m e  o f  l e s s  t h a n 1  s e c o n d  ( 6 5 0  m s e c  
t y p i c a l ) .  2 seconds (3  r e a d i n g s )  on  channe l  
c h a n g e  o r  s t e p  c h a n g e .  

IEEE-488 I n t e r f a c e o p t i o n :  A l l o w s  remote  
c o n t r o l  o f  s e t p o i n t ,  g a i n ,  r e s e t ,  u n i t s ,  
d i s p l a y  s e n s o r  a n d  h e a t e r  p o w e r  r a n g e  
( e x c e p t  p o w e r  o n / o f f ) .  P r o v i d e s  o u t p u t  o f  
d i s p l a y ,  d i s p l a y  u n i t s  a n d  a l l  f r o n t  p a n e l  
f u n c t i o n s .  

RS-232C I n t e r f a c e o p t i o n :  C o n t r o l s  same 
p a r a m e t e r s  a s  I E E E - 4 8 8  I n t e r f a c e .  

D i m e n s i o n s ,  W e i g h t :  216 mm w i d e  x 102 mm 
h i g h  x 3 8 1  mm d e e p  ( 8 . 5  i n .  x 4  i n .  x 1 5  in.), 
5 . 5  k i l o g r a m s  ( 1 2  p o u n d s ) .  

Power: 1 0 0 ,  1 2 0 ,  2 2 0  o r  2 4 0  V A C  ( s e l e c t e d  
v i a  r e a r  p a n e l  w i t h  i n s t r u m e n t  o f f ) ,  50 o r  
6 0  H z ,  7 5  w a t t s .  

Accessor ies  Supplied: M a t i n g  c o n n e c t o r  f o r  
s e n s o r / m o n i t o r  c o n n e c t o r ,  o p e r a t i o n s  
m a n u a l .  

1 - 5  
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S E C T I O N  II 

I N S T A L L A T I O N  

2.1  I N T R O D U C T I O N  

T h i s  S e c t i o n  c o n t a i n s  i n f o r m a t i o n  a n d  i n -  
s t r u c t i o n s  p e r t a i n i n g  t o  i n s t r u m e n t  s e t - u p .  
I n c l u d e d  a r e  i n s p e c t i o n  p r o c e d u r e s ,  power 
a n d  g r o u n d i n g  r e q u i r e m e n t s ,  e n v i r o n m e n t a l  
i n f o r m a t i o n ,  b e n c h  a n d  r a c k  m o u n t i n g  i n -  

s t r u c t i o n s ,  a d e s c r i p t i o n  o f  i n t e r f a c e  con -  
n e c t o r s ,  a n d  r e p a c k a g i n g  i n s t r u c t i o n s .  

2 . 2  I N I T I A L  I N S P E C T I O N  

T h i s  i n s t r u m e n t  was e l e c t r i c a l l y ,  mechan- 
i c a l l y  a n d  f u n c t i o n a l l y  i n s p e c t e d  p r i o r  t o  
s h i p m e n t .  I t  s h o u l d  be f r e e  f r o m  m e c h a n i c a l  
d a m a g e ,  a n d  i n  p e r f e c t  w o r k i n g  o r d e r  u p o n  
r e c e i p t .  To c o n f i r m  t h i s ,  t h e  i n s t r u m e n t  
s h o u l d  b e  v i s u a l l y  i n s p e c t e d  f o r  damage and 

t e s t e d  e l e c t r i c a l l y  t o  d e t e c t  any c o n c e a l e d  
d a m a g e  u p o n  r e c e i p t .  B e  s u r e  t o  i n v e n t o r y  
a l l  c o m p o n e n t s  s u p p l i e d  b e f o r e  d i s c a r d i n g  
a n y  s h i p p i n g  m a t e r i a l s .  I f  t h e r e  i s  d a m a g e  
t o  t h e  i n s t r u m e n t  i n  t r a n s i t ,  be  s u r e  t o  f i l e  
a p p r o p r i a t e  c l a i m s  p r o m p t l y  w i t h  t h e  c a r r i e r ,  
a n d / o r  i n s u r a n c e  company .  P l e a s e a d v i s e  
L a k e  Shore C r y o t r o n i c s ,  I n c .  o f  such f i l i n g s .  
I n  c a s e  o f  p a r t s  s h o r t a g e s ,  a d v i s e  L S C I  
i m m e d i a t e l y .  L S C I  c a n n o t  b e  r e s p o n s i b l e  
f o r  a n y  m i s s i n g  p a r t s  u n l e s s  n o t i f i e d  w i t h i n  
6 0  d a y s  o f  s h i p m e n t .  T h e  s t a n d a r d  L a k e  
S h o r e  C r y o t r o n i c s  W a r r a n t y  i s  g i v e n  o n  t h e  
f i r s t  p a g e  o f  t h i s  m a n u a l .  

2.3 P R E P A R A T I O N  F O R  USE 

2 . 3 . 1  P o w e r  R e q u i r e m e n t s  

T h e  M o d e l  8 0 5  r e q u i r e s  a  p o w e r  s o u r c e  o f  
5 0  t o  6 0  H z  s i n g l e  p h a s e  1 0 0 ,  1 2 0 ,  2 2 0  o r  
2 4 0  V A C  ( + 5 % ,  - 1 0 % ) .  

CAUTION 

V e r i f y  that the AC Line Voltage 
Selection Wheel (F igure  3-2, K e y  1 
located on the rear panel of the 
Model 805 is set to the AC voltage 
to be used (Table  2-1) and that the 
proper fuse is installed before 
inserting the power cord and turning 
on the instrument. 

2.3.2 P o w e r  C o r d  

A three-prong detachable p o w e r  c o r d  f o r  
1 2 0  V A C  o p e r a t i o n  w h i c h  m a t e s  w i t h  t h e  
r e a r  p a n e l  U L / I E C / I C E E  S t a n d a r d  p l u g  i s  
i n c l u d e d  w i t h  t h e  i n s t r u m e n t .  

2.3.3 G r o u n d i n g  R e q u i r e m e n t s  

To p r o t e c t  o p e r a t i n g  p e r s o n n e l ,  t h e  N a t i o n a l  
E l e c t r i c a l  M a n u f a c t u r e r ' s  A s s o c i a t i o n  
( N E M A )  r e c o m m e n d s ,  a n d  some l o c a l  c o d e s  
r e q u i r e ,  i n s t r u m e n t  p a n e l s  and c a b i n e t s  t o  
b e  g r o u n d e d .  T h i s  i n s t r u m e n t  i s  equ ipped  
w i t h  a t h r e e - c o n d u c t o r  p o w e r  c a b l e  which, 
w h e n  p l u g g e d  i n t o  a n  a p p r o p r i a t e  r e c e p -  
t a c l e ,  g r o u n d s  t h e  i n s t r u m e n t .  

Table 2-1. Line Voltage Selection 

Line Voltage ( V o l t s )  

100 
120 
220 
240 

Operating Range ( V o l t s )  

90-105 
108-126 
198-231 
216-252 

Fuse (A) 

1 - SB 
1 - SB 
0.5- SB 
0.5- SB 

2 - 1  



F i g u r e  2 - 1 ,  T y p i c a l  R a c k  C o n f i g u r a t i o n  

2 . 3 . 4  B e n c h  U s e  

T h e  8 0 5  i s  s h i p p e d  w i t h  f e e t  a n d  a t i l t  s t a n d  
i n s t a l l e d  a n d  i s  r e a d y  f o r  u s e  a s  a  b e n c h  
i n s t r u m e n t .  T h e  f r o n t  o f  t h e  i n s t r u m e n t  
m a y  b e  e l e v a t e d  f o r  c o n v e n i e n c e o f  o p e r a -  
t i o n  a n d  v i e w i n g  by e x t e n d i n g  t h e  t i l t  s t a n d .  

2 . 3 . 5  R a c k  M o u n t i n g  

T h e  8 0 5  c a n  b e  i n s t a l l e d  i n  a s t a n d a r d  19 
i n c h  i n s t r u m e n t  r a c k  b y  u s i n g  t h e o p t i o n a l  

R M - 3 H 1  o r  R M - 3 H 2  r a c k  m o u n t i n g  k i t .  A 
t y p i c a l  RM-3H1 r a c k  k i t  i n s t a l l a t i o n s  w i t h  
h a n d l e s  i s  s h o w n  i n  F i g u r e  2 - 1 .  

2 . 3 - 6  S e n s o r  I n p u t  C o n n e c t i o n s  

T h e  M o d e l  8 0 5  i s  s u p p l i e d  w i t h  a 2 4  p i n  
r e a r  p a n e l  m o u n t e d  D - s t y l e  c o n n e c t o r  f o r  
t h e  c o n n e c t i o n  o f  t w o  s e n s o r s .  T h e  c o n -  
n e c t i o n  d e f i n i t i o n  f o r  t h e  s e n s o r ( s )  i s  g i v e n  
i n  T a b l e  2 - 2  a n d  i s  s h o w n  i n  F i g u r e  2 - 2 .  

T a b l e  2 - 2 .  C o n n e c t o r  P l u g  C o n n e c t i o n s  

P i n  # 

1 
2 
3 

4 
5 

6 
7 

8 
9 

1 0  
11 
1 2  

F u n c t i o n  

+ V  A I n p u t  
- V  A I n p u t  
S H I E L D  ( A  I n p u t )  

+V B I n p u t  
- V  B I n p u t  

+V B u f f e r e d  S e n s o r  
- V  Outpu t  S i g n a l ( A )  

+ V  B u f f e r e d  S e n s o r  - 
-V Outpu t  S i g n a l ( B )  

P i n  # 

1 3  
1 4  

1 5  
1 6  
1 7  

1 8  
1 9  

2 0  
2 1  
2 2  
23  
2 4  

F u n c t i o n  

+ I  A I n p u t  
- I  A I n p u t  

S H I E L D  (B I n p u t )  
+ I  B I n p u t  
- I  B I n p u t  

+ V  O p t i o n  8 0 5 5  
- V  A n a l o g  O u t p u t  

+ 5  V D C  (10 m A  L I M I T E D )  
D I G I T A L  GROUND 
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F i g u r e  2-2, S e n s o r  C o n n e c t i o n s  

The  u s e  o f  a f o u r  w i r e  c o n n e c t i o n  ( F i g u r e  2- 
2 a )  i s  h i g h l y  r e c o m m e n d e d  f o r  r e s i s t i v e  
e l e m e n t s  t o  a v o i d  i n t r o d u c i n g  I R  d r o p s  i n  
t h e  v o l t a g e  s e n s i n g  p a i r  w h i c h  t r a n s l a t e s  
i n t o  a t e m p e r a t u r e  m e a s u r e m e n t  e r r o r .  
A n  a l t e r n a t e  t w o  l i n e  w i r i n g  m e t h o d  ( T e r -  
m i n a l s  A a n d  E s h o r t e d  t o g e t h e r ,  B a n d  D  
s h o r t e d )  m a y  b e  u s e d  f o r  t h e  D T - 4 7 0  a n d  
TG-120 s e r i e s  d i o d e s  i n  l e s s  c r i t i c a l  app l i ca -  
t i o n s  w h e r e  l e a d  r e s i s t a n c e  i s  s m a l l  a n d  
s m a l l  r e a d o u t  e r r o r s  c a n  b e t o l e r a t e d  ( b ) .  
M e a s u r e m e n t  e r r o r s  d u e  t o  l e a d  r e s i s t a n c e  
f o r  a t w o  l e a d d i o d e  h o o k - u p c a n  b e  c a l c u -  
l a t e d  u s i n g ;  T = I R / [ d V / d T ]  w h e r e  I i s  1 0  
m ic roamperes ,  R i s  t h e  t o t a l  l e a d  r e s i s t a n c e ;  
dV /dT  i s  t h e  d i o d e  s e n s i t i v i t y  and T i s  t h e  
m e a s u r e m e n t  e r r o r .  F o r  e x a m p l e ,  R  =  2 5 0  
ohms  w i t h  d V / d T  = 2 . 5  m i l l i v o l t s / k e l v i n  
r e s u l t s  i n  a  t e m p e r a t u r e  e r r o r  of 1  kelvin. 
Two w i r e  c o n n e c t i o n s  a r e  n o t  recommended  
f o r  o t h e r  s e n s o r  t y p e s .  

T h e  L a k e  S h o r e  C r y o t r o n i c s ,  I n c .  QL-36 
QUAD-LEAD™ 3 6  g a u g e  c r y o g e n i c  w i r e  i s  
i d e a l  f o r  c o n n e c t i o n s  t o  t h e  sensor  s i n c e  t h e  
f o u r  l e a d s  a r e  r u n  t o g e t h e r  and c o l o r  c o d e d .  
The w i r e  i s  p h o s p h o r  B r o n z e  w i t h  a f o r m v a r  
i n s u l a t i o n  a n d  b u t r y r a l  b o n d i n g  between t h e  
f o u r  l e a d s .  

2.3.7 S e n s o r  O u t p u t  M o n i t o r s  

B u f f e r e d  v o l t a g e  o u t p u t s  o f  b o t h  S e n s o r  A  

a n d  S e n s o r  6 a r e a v a i l a b l e  f r o m  t h e  same 
c o n n e c t o r  o n  t h e  b a c k  o f  t h e  i n s t r u m e n t .  
T h i s  c o n n e c t o r  a l s o  c a r r i e s  t h e  M o d e l  8 0 5 5  
A n a l o g  O u t p u t  O p t i o n  when p r e s e n t .  The 
c o n n e c t o r  p i n  d e f i n i t i o n s  a r e  g i v e n  i n  
T a b l e  2 - 2 .  

2.3.8 S E N S O R  I D  S w i t c h e s  

T h e  S E N S O R  A I D  a n d  S E N S O R  B I D  
s w i t c h e s  a r e  u s e d  t o  s e l e c t  s t o r e d  s e n s o r  
c u r v e s  and t o  a c t i v a t e  o r  d e a c t i v a t e d i g i t a l  
f i l t e r i n g .  The S E N S O R  I D  s w i t c h  i n f o r m a -  
t i o n  i s  d e s c r i b e d  i n  T a b l e  2 - 3  a n d  
F i g u r e  2 - 3 .  

F i g u r e  2-3. S E N S O R  I D  D e f i n i t i o n s  

Switch 

1 

2 

3 

4 

5 

6 

7 

8 

setting Description 

OPEN - Negative T. C. 
CLOSED - Positive T. C. 

OPEN - Continuous Update 
CLOSED - DigitaI. Filtering On 

OPEN - Thermal Considered 
CLOSED - No Thermal Considered 

OPEN - Curve Selection 
CLOSED - Position selection 

Multiple Bit 3 

Multiple Bit 2 

Multiple Bit 1 

Multiple Bit o 

T a b l e  2 - 3  g i v e s  t h e  p o s i t i o n  o f  t h e  address  
s w i t c h e s  t o  c a l l  u p  s t a n d a r d  c u r v e s  s t o r e d  
w i t h i n  t h e  i n s t r u m e n t .  I n f o r m a t i o n  on P r e -  

2 - 3  



c i s i o n  O p t i o n  C u r v e s  i s  g i v e n  i n  Appendix  B. 

C u r v e  # 2  a n d  C u r v e  # 4  d i f f e r  i n  t h a t  C u r v e  
# 2  h a s  a n  u p p e r  t e m p e r a t u r e  l i m i t  o f  3 2 5 K  
w h i c h  l i m i t s  t h e  s e t  p o i n t  betueen 0 and 
3 2 5 K  w h i l e  C u r v e  # 4  h a s  a n  u p p e r  l i m i t  o f  
475K a n d  a c o r r e s p o n d i n g  upper  l i m i t  f o r  t h e  
s e t  p o i n t .  

Table 2-3. SENSOR ID Curve Address 

SENSOR ID Switch 
5  6  7  8  

0  0  0  0  
0  0  0  1  
0  0  1  0  
0  0  1  1  
0  1  0  0  

Curve # Description I 
00 
01 
02 
03 
04 

DRC-D 
DRC-E1 
CRV 10 
DIN-PT 
CRV 10 

S e e  S E C T I O N  I I I  a n d  A p p e n d i x  B f o r  m o r e  
i n f o r m a t i o n  o n  s e n s o r  s e l e c t i o n a n d  t h e  
o p e r a t i o n o f  t h e  S E N S O R  I D  s w i t c h e s .  

2 . 3 . 9  H e a t e r  P o w e r  

T h e  h e a t e r  o u t p u t  l e a d s  s h o u l d  b e  e l e c t r i -  
c a l l y  i s o l a t e d  f r o m  t h e  s e n s o r ( s )  ground(s) t o  
p r e c l u d e  t h e  p o s s i b i l i t y  o f  any o f  t h e  h e a t e r  
c u r r e n t  a f f e c t i n g  t h e  s e n s o r  i npu t  s i g n a l .  
The  h e a t e r  l e a d s  s h o u l d n o t  r u n c o i n c i d e n t  

w i t h  t h e  s e n s o r  l e a d s  due t o  t h e  p o s s i b i l i t y  
o f  c a p a c i t i v e  p i c k - u p  b e t u e e n  t h e  t w o  sets 
o f  l e a d s .  I f  t h e y  a r e  i n  c l o s e  p r o x i m i t y ,  
t h e y  s h o u l d  b e  w o u n d  s o  a s  t o  c r o s s  t h e  
s e n s o r  l e a d s  a t  n i n e t y  deg rees  i f  a t  a l l  pos -  
s i b l e .  

T h e  h e a t e r  o u t p u t  i s  a c u r r e n t  d r i v e  a n d  
d o e s  n o t  h a v e  t o  b e  f u s e d .  T h e  8 0 5  i s  
d e s i g n e d  t o  w o r k  w i t h  a 2 5  o h m h e a t e r  f o r  
m a x i m u m h e a t e r  o u t p u t  ( 2 5  w a t t s ) .  I f  a  
s m a l l e r  r e s i s t a n c e  i s  u s e d ,  t h e m a x i m u m  
h e a t e r  p o w e r  c o r r e s p o n d s  t o  t h e  h e a t e r  
r e s i s t a n c e ,  i .e. ,  1 0  o h m s  y i e l d s  10 w a t t s .  A 

l a r g e r  h e a t e r  r e s i s t a n c e  c a n  a l s o  b e  u s e d  
w i t h  t h e  8 0 5 .  F o r  e x a m p l e ,  s i n c e  t h e  com- 
p l i a n c e  v o l t a g e  i s  s l i g h t l y  a b o v e  2 5  v o l t s ;  a 
5 0  o h m h e a t e r  w o u l d  r e s u l t  i n  a m a x i m u m  
p o w e r  o u t p u t  o f  1 2 . 5  w a t t s  [ ( 2 5 )  /50]. 

A n o p t i o n a l  (W60) o u t p u t  p o w e r  s t a g e  o f  6 0  
w a t t s  i s  a v a i l a b l e  f o r  t h e  8 0 5 .  T h i s  o u t p u t  

2 
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i s  a l s o  s e t  up  f o r  a 2 5  ohm l o a d  w i t h  a 
maximum c u r r e n t  o f  1.5 amperes a t  a p p r o x i -  
m a t e l y  4 3  v o l t s .  

L a k e  S h o r e  recommends  a 3 0  g a u g e  s t r a n d e d  
c o p p e r  l e a d  w i r e  (Model ND-30) f o r  u s e  a s  
l e a d  w i r e s  t o  t h e  h e a t e r .  

2 - 4  O P T I O N S  

2 .4 .1  M o d e l  8 0 5 3  R S - 2 3 2 C  INTERFACE Op- 
t i o n .  T h e  R S - 2 3 2 C  o p t i o n  i s  d e s c r i b e d i n  
S e c t i o n  V I  o f  t h i s  m a n u a l .  

2 . 4 . 2  M o d e l  8 0 5 4  I E E E - 4 8 8  I N T E R F A C E  
O p t i o n .  T h e  I E E E  o p t i o n  i s d e s c r i b e d i n  
S e c t i o n  V I  o f  t h i s  m a n u a l .  

2 .4 .3  M o d e l 8 0 5 5  L i n e a r  A n a l o g  Output 
O p t i o n .  The L i n e a r  A n a l o g  O p t i o n  i s  d e s -  

c r i b e d  i n  A p p e n d i x  C o f  t h i s  M a n u a l .  

2 . 5  E N V I R O N M E N T A L  R E Q U I R E M E N T S  

WARNING 

To prevent electrical fire or shock 
hazards, do not expose the instrument 
to excess moisture. 

2 . 5 . 1  O p e r a t i n g  T e m p e r a t u r e  

I n  o r d e r  t o  m e e t  a n d  m a i n t a i n  t h e  s p e c i -  
f i c a t i o n s  i n  T a b l e  1-1, t h e  805  s h o u l d  b e  
o p e r a t e d  a t  a n  a m b i e n t  t e m p e r a t u r e  r a n g e  
o f  2 3 ° C  ± 5 ° C .  T h e  u n i t  may  b e o p e r a t e d  
w i t h i n  t h e  r a n g e  o f  1 5 - 3 5 ° C  w i t h  l e s s  a c -  
c u r a c y .  

2 . 5 . 2  H u m i d i t y / A l t i t u d e  

T h e  8 0 5  i s  f o r  l a b o r a t o r y  u s e .  R e l a t i v e  
h u m i d i t y  a n d  a l t i t u d e  s p e c i f i c a t i o n s  have 
n o t  b e e n  d e t e r m i n e d  f o r  t h i s  u n i t .  

2 . 6  R E P A C K A G I N G  F O R  S H I P M E N T  

I f  t h e  M o d e l  8 0 5  a p p e a r s  t o  b e  o p e r a t i n g  
i n c o r r e c t l y ,  r e f e r  t o  t h e  T e c h n i c a l  S e r v i c e  
Gu ide .  I f  t h e s e  t e s t s  i n d i c a t e  t h a t  t h e r e  i s  
a f a u l t  w i t h  t h e  i n s t r u m e n t ,  p l e a s e  c o n t a c t  
L S C I  o r  a f a c t o r y  r e p r e s e n t a t i v e  f o r  a 
r e t u r n e d  Goods A u t h o r i z a t i o n  ( R G A )  number 



b e f o r e  r e t u r n i n g  t h e  i n s t r u m e n t  t o  o u r  s e r -  
v i c e  d e p a r t m e n t .  

When r e t u r n i n g  a n  i n s t r u m e n t  f o r  s e r v i c e ,  
p h o t o c o p y  a n d  c o m p l e t e  t h e  s e r v i c e  Fo rm 
f o u n d  a t  t h e  b a c k  o f  t h i s  m a n u a l .  The f o r m  
s h o u l d  i n c l u d e :  

1 .  R e t u r n e d  G o o d s  A u t h o r i z a t i o n  N o .  
2 .  I n s t r u m e n t  M o d e l  a n d  S e r i a l  Numbers  
3 .  U s e r ' s  Name, Company, A d d r e s s ,  a n d  

4 .  M a l f u n c t i o n  S y m p t o m s  
5 .  D e s c r i p t i o n  o f  M e a s u r e m e n t  s y s t e m  

I f  t h e  o r i g i n a l  c a r t o n  i s  a v a i l a b l e ,  repack the  
i n s t r u m e n t  i n  a p l a s t i c  bag, p l a c e  i t  i n  t h e  
c a r t o n  u s i n g  o r i g i n a l  s p a c e r s  t o  p r o t e c t  
p r o t r u d i n g  c o n t r o l s .  S e a l  t h e  c a r t o n  w i t h  
s t r o n g  p a p e r  o r  n y l o n  t a p e .  A f f i x  s h i p p i n g  
l a b e l s  a n d  " F R A G I L E "  w a r n i n g s .  

I f  t h e  o r i g i n a l  c a r t o n  i s  n o t  a v a i l a b l e ,  pack  
t h e  i n s t r u m e n t  s i m i l a r  t o  t h e  above p r o c e d -  
u r e ,  b e i n g  c a r e f u t  t o u s e s p a c e r s  o r  s u i t a b l e  
p a c k i n g  m a t e r i a l  o n  a l l  s i d e s  o f  t h e  i n s t r u -  
m e n t .  

P h o n e  N u m b e r  

2 - 5  
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S E C T I O N  III 

O P E R A T I N G  I N S T R U C T I O N S  

3.1 INTRODUCTION 

T h i s  s e c t i o n  c o n t a i n s  i n f o r m a t i o n  a n d  i n -  
s t r u c t i o n s  c o n c e r n i n g  t h e  o p e r a t i o n  o f  t h e  
M o d e l  8 0 5  T e m p e r a t u r e  C o n t r o l l e r .  I n c l u d e d  
i s  a d e s c r i p t i o n  o f  t h e  f r o n t  and r e a r  p a n e l  
c o n t r o l s  a n d  i n d i c a t o r s .  

3.2 INSTRUMENT CONFIGURATION 

3.2.1 Input M o d u l e s  

T h e  M o d e l  8 0 5  c a n  b e  u s e d  w i t h  s e v e r a l  
d i f f e r e n t  i n p u t  m o d u l e s .  T h e s e m o d u l e s  a r e  
s u m m a r i z e d  i n  S e c t i o n  I. I n p u t  modules can 
b e  m i x e d ,  a l l o w i n g  t w o  d i f f e r e n t  s e n s o r  
t y p e s  t o  b e  u s e d  w i t h  t h e  805 ,  e.g. ,  b o t h  a 
d i o d e  t h e r m o m e t e r  a n d  a r e s i s t a n c e  t h e r -  
m o m e t e r  c o u l d  b e  u s e d  o n  t h e  t w o  i n p u t s ,  
w i t h  t h e  a d d i t i o n  o f  one o p t i o n a l  input mod- 
u l e .  

3.3 PRECISION O P T I O N S  

T h e r e  a r e  t w o  t y p e s  o f  P r e c i s i o n  O p t i o n s  
a v a i l a b l e  f o r  t h e  8 0 5 .  The 8 0 0 1  P r e c i s i o n  
O p t i o n  i s  s u p p l i e d  f o r  c a l i b r a t e d  s e n s o r ( s )  
p r e c i s i o n  o p t i o n d a t a  o r d e r e d  a t  t h e  same 
t i m e  a s  t h e  8 0 5 .  

T h e 8 0 0 2  P r e c i s i o n  O p t i o n  i s  u s e d  when t h e  
c u s t o m e r  a l r e a d y  owns a n 8 0 5  a n d  w a n t s  new 
s e n s o r  c a l i b r a t i o n  d a t a  s t o r e d  i n  t h e  i n s t r u -  
m e n t .  L S C I  s t o r e s  t h e  c a l i b r a t i o n d a t a  i n  a  
P R O M  c h i p  a n d  s e n d s  t h e  p r o g r a m m e d  c h i p  
t o  t h e  c u s t o m e r .  T h e  P R O M  i s  t h e n  i n -  
s t a l l e d  i n  t h e  805  b y  t h e c u s t o m e r .  N o t e :  
When o r d e r i n g  t h e  8 0 0 2  P r e c i s i o n  O p t i o n ,  
s p e c i f y  t h e  s e r i a l  n u m b e r  o f  t h e  8 0 5 .  

N o t e  t h a t  a d d i t i o n a l  c a l i b r a t i o n s  c a n  be  
a d d e d  t o  t h e  i n s t r u m e n t  a t  a l a t e r  t i m e  b y  
s p e c i f y i n g  w i t h  t h e  s e n s o r  c a l i b r a t i o n  a t  
t i m e  o f  o r d e r ,  t h e  s e r i a l  n u m b e r  o f  t h e  
i n s t r u m e n t .  

I f  a P r e c i s i o n  O p t i o n  i s  o r d e r e d  f r o m  t h e  
f a c t o r y ,  i t s  c u r v e  number  w i l l  b e s p e c i f i e d  
f o r  t h e  u s e r  a n d  i n c l u d e d  i n  t h e m a n u a l  as  
a n  a d d e n d a  t o  t h e  m a n u a l  ( s e e  A p p e n d i x  B ) .  

N o t e :  A p r o p r i e t a r y  a l g o r i t h m  i s  u s e d  t o  
f i t  t h e  p r e c i s i o n  o p t i o n d a t a  t o  w i t h i n  a 
f e w  m i l l i k e l v i n  o v e r  t h e  e n t i r e  t e m p e r a t u r e  
r a n g e .  

3.4 CONTROL F U N D A M E N T A L S  

A n  a p p l i c a t i o n  n o t e  e n t i t l e d  “Fundamenta ls  
f o r  U s a g e  o f  C r y o g e n i c  T e m p e r a t u r e  Con-  
t r o l l e r s ”  i s  i n c l u d e d  as an a p p e n d i x  i n  t h i s  
m a n u a l  a n d  s h o u l d  b e  r e a d  i n  d e t a i l  i f  you 
a r e  n o t  f a m i l i a r  w i t h  c r y o g e n i c  t e m p e r a t u r e  
c o n t r o l l e r s .  

3.5 C O N T R O L S  A N D  I N D I C A T O R S  

F i g u r e s  3 - 1  a n d  3 - 2  i d e n t i f y  t h e 8 0 5  d i s -  
p l a y s ,  a n n u n c i a t o r s ,  c o n t r o l s ,  and c o n n e c t -  
o r s .  T h e  i d e n t i f i c a t i o n o f  e a c h  i t e m  i s  
k e y e d  i n  t h e  a p p r o p r i a t e  f i g u r e .  

FRONT PANEL DESCRIPTION 

3.6 POWER ON/OFF S w i t c h  

B e f o r e  c o n n e c t i n g  A C  p o w e r  t o  t h e  8 0 5 ,  
make s u r e  t h e  r e a r  p a n e l  v o l t a g e  s e l e c t o r  i s  
s e t  t o  c o r r e s p o n d  t o t h e a v a i l a b l e  p o w e r  
l i n e v o l t a g e .  Be c e r t a i n  t h e  c o r r e c t  f u s e  i s  
i n s t a l l e d  i n  t h e  i n s t r u m e n t .  

3.6.1 POWER UP S E Q U E N C E  

I m m e d i a t e l y  o n  P O W E R  O N  t h e  8 0 5  r u n s  
t h r o u g h  a p o w e r  u p s e q u e n c e  a s  f o l l o w s :  

1 .  The D i s p l a y  i n d i c a t e s  ± 8 . 8 . 8 . 8  and t h e  
H e a t e r  % i n d i c a t e s  188. I n a d d i t i o n a l l  
a n n u n c i a t o r s  a n d  L E D ' s  a r e  t u r n e d  on.  
T h e  L E D ' s  i n c l u d e :  S E N S O R  A a n d  B ,  
C O N T R O L  S E N S O R  A a n d  B a s  w e l l  a s  
f o u r  s e t s  o f  u n i t s ;  H E A T E R P O W E R  ( L O ,  

M E D ,  H I ) ; +  a n d  -; 2 d e c i m a l  p o i n t s  f o r  
s e t  p o i n t  a n d  i f  a r e s i s t a n c e  module i s  
p r e s e n t ,  a n  ohms i n d i c a t o r ;  and w i t h  an 
o p t i o n a l  c o m p u t e r  i n t e r f a c e ,  t h e  
L O C A L / R E M O T E  i n d i c a t o r s .  
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2 .  N e x t ,  t h e  u n i t  d i s p l a y s  805 i n  t h e  d i s -  
p l a y  w indow and, i f  p r e s e n t ,  i n d i c a t e s  
t h e  I E E E - 4 8 8  i n t e r f a c e a d d r e s s  i n  t h e  
H E A T E R  % w i n d o w .  T h i s  a d d r e s s  c a n  
b e  c h a n g e d  by t h e  u s e r  a n d  v e r i f i c a -  
t i o n  i s  a l w a y s  g i v e n  o n  p o w e r - u p .  
N o t e  t h a t  a n y  c h a n g e s  i n  t h e  IEEE-488 
a d d r e s s  a r e  only r e c o g n i z e d  a n d  r e a d  
b y  t h e  i n s t r u m e n t  o n  p o w e r - u p .  

3 .  T h e  u n i t  t h e n  d i s p l a y s  f o r  I N P U T  A 
t h e  m o d u l e  a s s o c i a t e d  w i t h  t h a t  input 
i n  t h e  d i s p l a y  w i n d o w  a s  w e l l  a s  t h e  
S E N S O R  A I D  c u r v e n u m b e r  i n  t h e  
H E A T E R  % w i n d o w .  

4 .  T h e  u n i t  t h e n  d i s p l a y s  t h e  same i n -  
f o r m a t i o n  f o r  I n p u t  6 .  

5 .  The  u n i t  t h e n  g o e s  i n t o  n o r m a l  ope ra -  
t i o n .  

3.7 D I S P L A Y  S E N S O R  B l o c k  

3.7.1 D I S P L A Y  SENSOR I n p u t  

The c h o i c e  o f  D i s p l a y  S E N S O R  i n p u t  i s  made 
b y  p u s h b u t t o n s  o n  t h e  f r o n t  p a n e l  w h i c h  
a l l o w s  t h e  u s e r  t o  d i s p l a y  e i t h e r  i n p u t  and 
i n d i c a t e  b y  a n  a n n u n c i a t o r  t h e  sensor  i n p u t  
w h i c h  i s  c u r r e n t l y  d i s p l a y e d .  

3.7.2 U n i t s  S e l e c t  

The U N I T S  k e y  i s  u s e d  t o  c h a n g e  t h e  d i s p l a y  
a n d  c o n t r o l  u n i t s .  The key  i s  l o c a t e d  be low 
t h e  l o w e r  r i g h t  c o r n e r  o f  t h e  d i s p l a y  w i n -  
dow. P r e s s i n g  t h e  k e y  s c r o l l s  t h e  un i t s ,  i.e., 
K °F V °C K  e t c .  T h e  s e l e c t e d  u n i t s  
a r e  d i s p l a y e d  t o  t h e  r i g h t  o f  t h e  H E A T E R  % 
p o w e r  d i s p l a y .  The  u n i t s  d i s p l a y  l i g h t  i s  
b l i n k e d  t o  i n d i c a t e  t h e  f r e q u e n c y  o f  d i s p l a y  
u p d a t e .  

T h e  t e m p e r a t u r e u n i t s  f o r  b o t h  i n p u t s  a r e  
s e l e c t e d  b y  t h e  u n i t s  b u t t o n a n d a r e k e p t  
t h e  s a m e  t o  a v o i d  c o n f u s i o n .  

3.7.3 D i s p l a y  SENSOR U n i t s  

3.7.3.1 V o l t a g e  U n i t s  

I n  t h e  v o l t a g e  mode, t h e  d i s p l a y  has a r e s o -  
l u t i o n  o f  1 m i l l i v o l t  and a f u l l  s c a l e  input o f  
3 . 0 0 0  v o l t s  ( 6 . 5 5 3  v o l t s  f o r  t h e  - 6  m o d u l e ) .  
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I f  a n  i n p u t  e x c e e d i n g  3.000 v o l t s  ( o r  6.553 
v o l t s  f o r  t h e  - 6  m o d u l e )  i s  a p p l i e d  t o  t h e  
d i s p l a y e d  i n p u t ,  a n  o v e r l o a d  c o n d i t i o n  i s  
p r e s e n t  a n d  i s  i n d i c a t e d  b y  a n  O L  o n  t h e  
d i s p l a y .  

3.7.3.2 R e s i s t a n c e  U n i t s  

The R e s i s t a n c e  mode r e q u i r e s t h e  -P2, - P 3 ,  
o r  - R 1  i n p u t  c o n v e r s i o n  m o d u l e ( s ) .  

The d i s p l a y  r a n g e s  a n d  r e s o l u t i o n s  f o r  t h e  
- P 2 ,  - P 3  a n d  - R 1  a r e  0 . 0  t o  299.9  ohms, 
0 t o  2999 a n d  0 .0  t o  1 0 0 . 0  ohms r e s p e c t i v e -  
l y .  I f  a r e s i s t a n c e  e x c e e d i n g  f u l l  s c a l e  i s  
a p p l i e d  t o  t h e  i n p u t ,  O L  i s  i n d i c a t e d  o n  
t h e  d i s p l a y .  

3.7.3.3 T e m p e r a t u r e  U n i t s  

I n  k e l v i n  t e m p e r a t u r e  u n i t s ,  t h e  c h o s e n  
i n p u t  i s  d i s p l a y e d  w i t h  a d i s p l a y  r e s o l u t i o n  
o f  0 . 1  d e g r e e  a b o v e  1 0 0  k e l v i n  a n d  0 . 0 1  
d e g r e e  b e t w e e n  1  and 100 k e l v i n .  N o t e  
t h a t  t h i s  i s  d i s p l a y  r e s o l u t i o n  and n o t  sys- 
tern r e s o l u t i o n  o r  accuracy o f  t h e  r e a d i n g .  
I f  t h e  s e n s i t i v i t y  o f  t h e s e n s o r  i s  t o o  low 
t o  s u p p o r t  t h i s  r e s o l u t i o n ,  i . e . ,  o n e  b i t  
c o r r e s p o n d s  t o  g r e a t e r  t h a n  t h e  a b o v e  
r e s o l u t i o n ,  some t e m p e r a t u r e s  may b e  s k i p -  
p e d .  T h i s  w i l l  b e  t r u e  f o r  a s i l i c o n d i o d e  
s e n s o r  b e t w e e n  3 0  k e l v i n  a n d  1 0 0  k e l v i n  
w h e r e  t h e  s e n s i t i v i t y  i s  a p p r o x i m a t e l y  2 .5  
m i l l i v o l t s  p e r  k e l v i n  and t h e  v o l t a g e  reso lu -  
t i o n  i s  0 . 0 4 6  m i l l i v o l t s .  For  t h i s  case, t h e  
r e s u l t i n g  t e m p e r a t u r e  r e s o l u t i o n  i s  0.046/2.5 
= 0 .018  k e l v i n .  H o w e v e r ,  b e l o w 3 0  k e l v i n  
t h e  s i l i c o n  d i o d e  s e n s i t i v i t y  i s  approximately 
25 millivolts p e r  k e l v i n  wh ich  r e s u l t s  i n  an 
a p p r o x i m a t e  r e s o l u t i o n  o f  0 . 0 0 2  k e l v i n  
( 0 . 0 4 6 / 2 5 ) .  

F o r  t h e  C e l s i u s  and f a h r e n h e i t  s c a l e s ,  r e s o -  
l u t i o n  i s  0 . 0 1  d e g r e e  w i t h i n  1 0 0  deg rees  o f  
t h e i r  r e s p e c t i v e  z e r o s  a n d  0 . 1  d e g r e e  o u t -  
s i d e  t h i s  b a n d  f o r  e i t h e r  p o s i t i v e  o r  nega- 
t i v e  t e m p e r a t u r e s .  

3.7.4 F i l t e r i n g  t h e  D i s p l a y  

A n  a v e r a g i n g  a l g o r i t h m  w i t h i n  t h e  i n s t r u -  
m e n t  i s  a v a i l a b l e  w h i c h  a v e r a g e s  up t o  t e n  
r e a d i n g s .  T h i s  r e a d i n g  mode e l i m i n a t e s  
n o i s e  w i t h i n  t h e  c r y o g e n i c  sys tem ana logous  
t o a v e r a g i n g  w i t h i n  a d i g i t a l  v o l t m e t e r .  





T h i s  f u n c t i o n  c a n  b e  s e l e c t e d  o r  d e s e l e c t e d  
b y  s w i t c h  2 o f  t h e  S E N S O R  I D  o n  t h e  b a c k  
p a n e l  f o r  e a c h  i n p u t  s e p a r a t e l y .  The805  i s  
s h i p p e d  f r o m  t h e  f a c t o r y  w i t h  t h e  f i l t e r i n g  
f u n c t i o n  s e l e c t e d .  

T h e  d e c i m a l  p o i n t  o n  t h e  s i g n  d i g i t  a t  t h e  
f a r  l e f t  o f  t h e  d i s p l a y  w i n d o w  f l a g s  
"Filter-on" and w i l l  i n d i c a t e  w h e t h e r  t h e  
a v e r a g i n g  a l g o r i t h m  i s  b e i n g  u s e d .  

I f  t h e  a v e r a g i n g  a l g o r i t h m  i s  used, d i s p l a y e d  
t e m p e r a t u r e  i s  o n  t h e  a v e r a g e  o f  somewhere 
b e t w e e n  1 a n d  t e n  r e a d i n g s  d e p e n d i n g  on t h e  
t e m p e r a t u r e  v a r i a t i o n .  I f  a n  a b r u p t  change 
i n  t e m p e r a t u r e  i s  o b s e r v e d ,  a v e r a g i n g  i s  
d i s a b l e d  a n d  t h e  l a s t  c a l c u l a t e d  r e a d i n g  i s  
d i s p l a y e d .  As t h e  d i s t u r b a n c e  i s  reduced  i n  
v a l u e ,  t h e  a v e r a g i n g  g r a d u a l l y  inc reases  u n t i l  
a  t o t a l  o f  t e n  r e a d i n g s  a r e c o n s i d e r e d .  

3 . 8  C O N T R O L  B L O C K  

3 . 8 . 1  C O N T R O L  S E N S O R  

T h e  c h o i c e  o f  i n p u t  f o r  t h e  CONTROL S E N -  

S O R  i s  m a d e  by  a s w i t c h  l a b e l e d  CONTROL 
o n  t h e  r e a r  p a n e l .  T h i s  s w i t c h  c h o o s e s  
e i t h e r  I N P U T  A o r  INPUT B f o r  c o n t r o l  a n d  
l i g h t s  t h e  a p p r o p r i a t e  d i s p l a y  l i g h t  on  t h e  
f r o n t  p a n e l .  

3 . 8 . 2  S E T - P O I N T  

S e t - p o i n t  s e l e c t i o n  i s  made v i a  thumbwheel 
s w i t c h e s  o n  t h e  f r o n t  p a n e l .  The s e t - p o i n t  
s w i t c h e s ,  w h i c h  p r o v i d e  a  c o n t i n u o u s  i n -  
d i c a t i o n  o f  t h e  s e t - p o i n t  v a l u e ,  e n a b l e  t h e  
u s e r  t o  q u i c k l y  and e a s i l y  d e t e r m i n e  whether  
h i s  s y s t e m  i s  a t  t h e  c o n t r o l  t e m p e r a t u r e .  

The t e m p e r a t u r e  s e t - p o i n t  has t h e  same u n i t s  
a n d  r a n g e  a s  t h e  d i s p l a y  s e n s o r .  T h e  
s e l e c t e d  u n i t s  a r e  a n n u n c i a t e d  on  t h e  f r o n t  
p a n e l .  The  s e t - p o i n t  l i m i t s  a r e  d e t e r m i n e d  
b y  t h e  s e n s o r  c u r v e  b e i n g  u s e d  f o r  t h e  c o n -  
t r o l  s e n s o r  i n p u t .  

I f  a s e l e c t e d  t e m p e r a t u r e  s e t - p o i n t  i s  ou ts ide  
o f  t h e  c o n t r o l  s e n s o r ' s  response  c u r v e  temp- 
e r a t u r e  r a n g e ,  t h e  s e t - p o i n t  i s  s e t  i n  s o f t -  
w a r e  e q u i v a l e n t  t o  0 K w h i c h  s h u t s  d o w n  
t h e  h e a t e r  o u t p u t  s t a g e  a n d  t h e  o u t p u t  
m e t e r  r e a d s  0 a n d  b l i n k s  t o  i n d i c a t e a n o u t  
o f  r a n g e  s e t - p o i n t .  
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T h e  r e s i s t a n c e  l i m i t  r a n g e s  a r e  g i v e n  i n  
S e c t i o n  3.8.2.2. I f  a r e s i s t a n c e  s e t - p o i n t  
a b o v e  t h e  a p p r o p r i a t e  r e s i s t a n c e  l i m i t  i n  
ohms i s  s e t ,  t h e  s e t - p o i n t  i s  s e t  i n  s o f t w a r e  
e q u i v a l e n t  t o  z e r o  r e s i s t a n c e  ( 0  K e q u i v a -  
l e n t )  w h i c h  s h u t s  d o w n  t h e  o u t p u t  s t a g e .  

The  + / -  k e y  i s  u s e d  t o  t o g g l e  t h e  s e t - p o i n t  
p l u s  o r  m i n u s  when  i n  °C o r  °F o n l y .  The 
+ / -  k e y  i s  i n a c t i v e  when i n  K ,  V o r  R s i n c e  
t h e s e  u n i t s  a r e  a l w a y s  p o s i t i v e .  

3 . 8 . 3  G A I N  

T h e  G A I N  ( p r o p o r t i o n a l )  k n o b a l l o w s  a d -  
j u s t m e n t  o f  o v e r a l l  c o n t r o l l e r  g a i n  i n  t h e  
r a n g e  o f  1 t o  1 0 0 0 .  Maximum g a i n  i s  f u l l  
c l o c k w i s e .  L o g a r i t h m i c  s c a l i n g  i s  used ;  
t h e r e f o r e  a g a i n  s e t t i n g  o f  ×100 i s  a p p r o x i -  
m a t e l y  t w o - t h i r d s  o f  f u l l  r o t a t i o n .  Refer t o  
F i g u r e  3 - 3 a  f o r  n o m i n a l  v a l u e s .  

3 . 8 . 4  R E S E T  

The R E S E T  k n o b  a d j u s t s t h e  r e s e t  ( i n t e g r a l )  
f u n c t i o n  o f  t h e  c o n t r o l l e r  i n  b e a t s  p e r  
s e c o n d .  O n e  b e a t  e q u a l s  o n e  i n t e g r a t i o n  
p e r i o d .  The s e t t i n g s  r a n g e  f r o m  0.001 b e a t s  
p e r  s e c o n d  ( 1  0 0 0  s e c o n d s )  t o  1 b e a t  p e r  
s e c o n d  ( f u l l  c l o c k w i s e )  o n  a  l o g a r i t h m i c  
s c a l e .  D e t e n t e d  c o u n t e r c l o c k w i s e  s e t t i n g  i s  
o f f .  R e f e r  t o  F i g u r e  3 - 3 b  f o r  n o m i n a l  
v a l u e s .  

Table 3-1. Reset Settings 

SETTING - LLX % 

0.5 

5.0 
1.0 (100) 

10 (101) 
50 
100 

TIME (SEC) 

OFT 
1000 
300 
100 
30 
10 

3 
1 

BFS 

- 
0.001 
0.003 
0.01 
0.03 
0.1 
0.3 
1. 

3 . 8 . 5  H E A T E R  % 

T h e  H E A T E R  % d i s p l a y  c a n  b e  s e t  t o  r e a d  
i n  p e r  c e n t  o f  p o w e r  [I/Imax]2 o r  p e r c e n t  
o f  m a x i m u m  c u r r e n t  b y  t h e  p o s i t i o n  o f  
s w i t c h  # 1  o f  t h e  i n t e r n a l  c o n f i g u r a t i o n  d i p  
s w i t c h  p a c k a g e  S4 w h i c h  i s  l o c a t e d  o n  t h e  





F i g u r e  3-3. N o m i n a l  C a i n  and R e s e t  S e t t i n g s  

Range (K) 

3-3a. N o m i n a l  Ga in  S e t t i n g s  

T h e  p o w e r  o u t p u t  s t a g e  c a n  b e  t u r n e d  O F F  
b y  d e p r e s s i n g  t h e  L O ,  M E D  o r  H I  b u t t o n  
whose a n n u n c i a t o r  i s  on .  T h i s  a c t i o n  t u r n s  
o f f  t h e  o u t p u t  p o w e r  i n d e p e n d e n t  o f  t h e  
set-point andthe c o n t r o l  p a r a m e t e r s .  

3.9 L O C A L / R E M O T E  O P E R A T I O N  

I f  e i t h e r  t h e  I E E E - 4 8 8  o p t i o n  o r  t h e  R S -  
232C o p t i o n  i s  p r e s e n t  i n  t h e  805, p r e s s i n g  
t h e  i n p u t  D I S P L A Y  k e y  c u r r e n t l y  c h o s e n  
t o g g l e s  t h e  8 0 5  b e t w e e n  R E M O T E  a n d  
L O C A L  o p e r a t i o n .  

L O C A L  i n d i c a t e s  f r o n t - p a n e l  c o n t r o l .  When 
r e t u r n e d  t o  L O C A L ,  t h e  d i s p l a y  shows t h e  
c u r v e  n u m b e r  f o r  t h e  d i s p l a y  S E N S O R  i n d i -  
c a t e d .  

When p l a c e d  i n  R E M O T E ,  t h e  c o n t r o l l e r  i s  
u n d e r  r e m o t e  c o n t r o l  a n d  t h e  f r o n t  p a n e l  
c o n t r o l s  a r e  d i s a b l e d .  The d i s p l a y  shows t h e  
I E E E - 4 8 8  a d d r e s s  when p l a c e d  i n  r e m o t e  i f  
t h e  k e y  i s  h e l d  d o w n  f o r  o v e r  one  s e c o n d .  

REAR P A N E L  D E S C R I P T I O N .  

3 . 1 0  CONTROL S w i t c h  

T h e  C O N T R O L  s w i t c h  s e l e c t s  e i t h e r  t h e  
I N P U T  A o r  I N P U T  B s i g n a l  t o  b e  f e d  t o  
t h e  c o n t r o l  s e c t i o n  o f  t h e  c o n t r o l l e r .  S i n c e  
t h i s  selection ishard-wiredthrough t h e  
s w i t c h ,  t h i s  c h o i c e  c a n  n o t  b e  c h a n g e d  o v e r  
e i t h e r  o f  t h e  o p t i o n a l  compu te r  i n t e r f a c e s .  

3 - 3 b .  N o m i n a l  R e s e t  S e t t i n g s  
( B e a t s / S e c o n d )  

3 . 1 1  H E A T E R  P o w e r  O u t p u t  T e r m i n a l s  

T h e  h e a t e r  p o w e r  o u t p u t  i s  r a t e d  a t  one  
a m p e r e  d c  w i t h  a 25 v o l t  c o m p l i a n c e .  The 
g r e y  ( H I )  t e r m i n a l  i s  t h e  h i g h  s i d e  a n d  t h e  
b l a c k  ( L O )  t e r m i n a l  i s  t h e  Low s i d e .  The 
b l a c k  ( G N D )  t e r m i n a l ,  i f  connected,  s h o u l d  
b e  t i e d  t o  t h e  L O  t e r m i n a l .  I t  w i l l  n o r -  
m a l l y  n o t  b e  u s e d .  

3 . 1 2  S E N S O R S / M O N I T O R S  

T h e  c o n n e c t i o n s  f o r  t h e  S E N S O R S /  
M O N I T O R S  p l u g  i s  g i v e n  i n  T a b l e  2 - 2 .  

3 . 1 3  SENSOR CURVE S E L E C T I O N  

The 805  s o f t w a r e  i n t e r r o g a t e s  t h e  a p p r o p r i -  
a t e  S E N S O R  I D  s w i t c h  ( i . e . ,  A o r  B )  t o  
d e t e r m i n e  which s t a n d a r d  c u r v e  o r  P r e c i s i o n  
O p t i o n  c u r v e  h a s  b e e n  s e l e c t e d  (Switches 

5 - 8 ) .  The  s t a n d a r d  c u r v e s  and t h e i r  s w i t c h  
p o s i t i o n  a r e  g i v e n  i n  T a b l e 3 - 2 .  The  I D  
s w i t c h  f u n c t i o n s  a r e  d e f i n e d  i n  F i g u r e  3 - 4 .  

Table 3-2. Standard Curve Information 

Curve Switch 
No. 5678 

00 
01  
02 
03 
04 

0000 
0001 
0010 
0011 
0100 

1 - 324.9 
1 - 324.9 
1 - 324.9 

14 - 799.9 
1 - 474.9 

DRC-D 
DRC-E1 
CRV 10 
DIN-PT 
CRV 10 
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S i x t e e n  c u r v e s  ( 0 0  t h r o u g h  1 5 )  c a n  b e  s e -  
l e c t e d  f r o m  t h e  S E N S O R  I D  s w i t c h e s .  

3 . 1 3 . 1  D i s p l a y  o f  A c c e s s e d  C u r v e  

To d e t e r m i n e  w h i c h  c u r v e t h a t  y o u a r e u s i n g  
i s  a s i m p l e  m a t t e r  f o r  t h e  805. S e l e c t  e i t h e r  
t h e  A o r  B i n p u t  a n d  d e p r e s s  a n d  h o l d  t h e  
I n p u t  k e y .  A f t e r  a p p r o x i m a t e l y  one second, 
t h e  d i s p l a y  w i l l  show t h e  f o l l o w i n g  f o r m a t :  

A 0 2  
d 3  

T h e  a b o v e  e x a m p l e  i n d i c a t e s  t h a t  n o  i n p u t  
m o d u l e  i s  i n s t a l l e d  i n  I n p u t  A a n d  t h a t  t h e  
i n p u t  i s  r e a d i n g  C u r v e 2 ,  w h i c h  f r o m  T a b l e  
3 - 1  we k n o w  i s  t h e  C R V  1 0  f o r  t h e  D T - 4 7 0  
S e r i e s  S e n s o r s .  

S i n c e  t h e  8 0 5  k n o w s  w h i c h  t y p e  o f  i n p u t  
m o d u l e  i s  p r e s e n t  f o r  each input i t  w i l l  n o t ,  
f o r  examp le ,  a l l o w  t h e  s e l e c t i o n  o f  t h e  p l a t -  
i n u m  c u r v e  ( C u r v e  No .  0 3 )  f o r  a d i o d e c a r d .  
I f  C u r v e  03 i s  s e l e c t e d  f r o m  t h e  b a c k  p a n e l  
S E N S O R  I D  s w i t c h ,  t h e  8 0 5  w i l l  d e f a u l t  t o  
t h e  l o w e s t  c u r v e  n u m b e r  w i t h  t h e c o r r e c t  
t e m p e r a t u r e  c o e f f i c i e n t ,  i n  t h i s  case, c u r v e  
0 0 .  F o r  t h e  c a s e  o f  a p l a t i n u m  m o d u l e  a n d  
n o  P r e c i s i o n  O p t i o n  c u r v e s  p r e s e n t ,  t h e  805 
w i l l  s e l e c t  C u r v e  Number 03,  r e g a r d l e s s o f  
t h e  s e t t i n g s  f o r  s w i t c h e s  4 - 8 .  

The  i n p u t  m o d u l e  a n d  c u r v e n u m b e r  f o r  e a c h  
i n p u t  i s  a l s o  d i s p l a y e d  o n  P o w e r  Up f o r a  
f r a c t i o n  o f  a s e c o n d .  

I t  i s  p o s s i b l e  t o  s t o r e  up  t o  16 c u r v e s  t o t a l  
i n  t h e  8 0 5 .  T h e s e  a d d i t i o n a l  P r e c i s i o n O p -  
t i o n  C u r v e s  (10  p o s s i b l e ) ,  i f  p r e s e n t ,  can  be 
a c c e s s e d  f o r  e a c h  i n p u t  t h r o u g h  t h e  SENSOR 
I D  a s s o c i a t e d  w i t h  e a c h  i n p u t .  

3 . 1 3 . 2  T h e  P r e c i s i o n  O p t i o n  T a b l e  

T a b l e  3 - 3  g i v e s  t h e  s t a n d a r d  c u r v e s  p r e s e n t  
i n  t h e  805  a s  w e l l  a s  a n y  P r e c i s i o n  O p t i o n s  
w h i c h  a r e  f a c t o r y  i n s t a l l e d  i n c l u d i n g  t h e i r  
a d d r e s s  a n d  t h e  number  o f  d a t a  p o i n t s  a s -  
s o c i a t e d  w i t h  e a c h  c u r v e .  T h i s  T a b l e  s h o u l d  
b e  u p d a t e d  f o r  t h e  i n s t r u m e n t  i f  a d d i t i o n a l  
c u r v e s  a r e  a d d e d  a t  a l a t e r  t i m e .  

Up t o  1 0  P r e c i s i o n  O p t i o n  C u r v e s  c a n  be  
s t o r e d  i n  t h e 8 0 5  w i t h  a n  a v e r a g e o f  3 1  
l i n e s  p e r  c u r v e .  A P r e c i s i o n  O p t i o n  Curve 
c a n  h a v e  u p  t o  9 7  p o i n t s  w i t h  t w o  a d d i -  
t i o n a l  end p o i n t s  a u t o m a t i c a l l y  p u t  i n t o  t h e  
c u r v e  t a b l e  b y  t h e  8 0 5  s o f t w a r e .  

T a b l e  3 - 3 .  S e n s o r  C u r v e  T a b l e  I n f o r m a t i o n  
P r e c i s i o n  O p t i o n  T a b l e  

Curve # of Lines Address Description 

00 
01 
02 
03 
04 

05 
06 
07 
08 
09 

31 
31 
31 
31 
31 

31 

1D40 
1DF0 
1EA0 
1F50 
2000 

20Bo 

DRC-D 
DFC-E1 
CRV 10 
DIN-PT 
CEiV 10 

RESVRD 

10 
11 
12 
13 
14 

15 

N o t e :  F o r  L a k e  S h o r e  s t o r e d  P r e c i s i o n  
O p t i o n  C u r v e s ,  a p r o p r i e t a r y  a l g o r i t h m  i s  
u s e d  t o  f i t  t h e  c a l i b r a t i o n  d a t a  t o  w i t h i n  a 
f e w  millikelvin o v e r  t h e  e n t i r e  t e m p e r a t u r e  
r a n g e .  

3 . 1 4  S E N S O R  I D  S w i t c h e s  

T h e  S E N S O R  I D  s w i t c h e s  s e l e c t  t h e  a p p r o -  
p r i a t e  s t a n d a r d  c u r v e  o r  t h e  P r e c i s i o n  
O p t i o n ( s )  c u r v e  s t o r e d  i n  t h e  i n s t r u m e n t  as 
w e l l  as a c t i v a t e  o r  d e a c t i v a t e d i g i t a l  f i l t e r -  
i n g .  The s w i t c h  i n f o r m a t i o n  i s  d e s c r i b e d  i n  
F i g u r e  3 - 4 .  
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INPUT A 

Switch No. 

1 

2 

3 

4 

5 
6 
7 
8 

Figure 3-4. SENSOR ID Definitions 

INPUT B 

Description 

-RESERVED 

-OPEN -Continuous Update 
CLOSED - Mean of 10 readings 

-RESERVED 

-RESERVED 

Multiple bit 3 (23) 
bit 2 (22) 
bit 1 (21) 
bit 0 (20) 

3 - 8  



S E C T I O N  I V  

R E M O T E  O P E R A T I O N  

4.1 I E E E - 4 8 8  I N T E R F A C E  ( O P T I O N  8 0 5 4 )  

T h e  I E E E - 4 8 8  I N T E R F A C E  i s  a n  i n s t r u -  
m e n t a t i o n  b u s  w i t h  h a r d w a r e  and programming 
s t a n d a r d s  d e s i g n e d  t o  s i m p l i f y  i n s t r u m e n t  
i n t e r f a c i n g .  The  O P T l O N A L  IEEE-488  I N T E R -  
F A C E  o f  t h e  8 0 5  f u l l y  c o m p l i e s  w i t h  t h e  
I E E E - 4 8 8 - 1 9 7 8  s t a n d a r d  and i n c o r p o r a t e s  t h e  
f u n c t i o n a l ,  e l e c t r i c a l  and mechanical s p e c i f i -  
c a t i o n s  o f  t h e  s t a n d a r d .  I t  a l s o  f o l l o w s  t h e  
s u p p l e m e n t  t o  t h a t  s t a n d a r d  t i t l e d  "Code and 
F o r m a t  C o n v e n t i o n s  f o r  u s e  w i t h  I E E E  
S t a n d a r d  4 8 8 - 1 9 7 8 " .  T h i s  s e c t i o n  c o n t a i n s  
g e n e r a l  b u s  i n f o r m a t i o n ,  Model 805 i n t e r f a c e  
c a p a b i l i t i e s ,  a d d r e s s i n g  a n d  p r o g r a m m i n g  
i n s t r u c t  i o n s  t h a t  c o n t r o l  t h e  805 f u n c t i o n s .  

4 . 2  G E N E R A L  I E E E  S P E C I F I C A T I O N S  
A N D  O P E R A T I O N  

The f o l l o w i n g  d i s c u s s i o n  c o v e r s  t h e  g e n e r a l  
o p e r a t i o n  o f  t h e  I E E E - 4 8 8  i n t e r f a c e .  F o r  a 
m o r e  d e t a i l e d  d e s c r i p t i o n  o f  s i g n a l  l e v e l  and 
i n t e r a c t i o n ,  r e f e r  t o  t h e  I E E E  S t a n d a r d  
4 8 8 - 1 9 7 8  p u b l i c a t i o n  " I E E E  S t a n d a r d  D i g i t a l  
I n t e r f a c e  f o r  Programmable I n s t r u m e n t a t i o n " .  

A l l  i n s t r u m e n t s  o n  t h e  i n t e r f a c e  bus must be 
a b l e  t o  p e r f o r m  t h e  i n t e r f a c e  f u n c t i o n s  o f  
T A L K E R ,  L I S T E N E R ,  o r  CONTROLLER. A 
TALKER t r a n s m i t s  d a t a  o n t o  t h e  b u s  t o  o t h e r  
d e v i c e s .  A L I S T E N E R  r e c e i v e s  d a t a  f r o m  
o t h e r  d e v i c e s  t h r o u g h  t h e  bus. Some d e v i c e s  
p e r f o r m  b o t h  f u n c t i o n s .  The C O N T R O L L E R  
d e s i g n a t e s  t o t h e d e v i c e s  o n  t h e  b u s  w h i c h  
f u n c t i o n  t o  p e r f o r m .  

T h e  i n t e r f a c e  w o r k s  o n  a  p a r t y  l i n e b a s i s  
w i t h  a l l  d e v i c e s  o n  t h e  b u s  c o n n e c t e d  i n  
p a r a l l e l .  A l l  t h e  a c t i v e  c i r c u i t r y  o f  t h e  bus 
i s  c o n t a i n e d  w i t h i n  t h e  i n d i v i d u a l  d e v i c e s  
w i t h  t h e  c a b l e  c o n n e c t i n g  a l l  t h e  d e v i c e s  i n  
p a r a l l e l  t o  a l l o w  t h e  t r a n s f e r  o f  d a t a  between 
a l l  d e v i c e s  o n  t h e  b u s .  

T h e r e  a r e  1 6  s i g n a l  l i n e s  c o n t a i n e d  on 
t h e  b u s :  

1 .  8 D a t a  L i n e s  
2 .  3 B y t e  T r a n s f e r  C o n t r o l  L i n e s  

3 .  5 G e n e r a l  I n t e r f a c e  M a n a g e m e n t  L i n e s  

T h e  d a t a  l i n e s  c o n s i s t  o f  8 s i g n a l  l i n e s  t h a t  
c a r r y  d a t a  i n  a b i t  p a r a l l e l ,  b y t e  s e r i a l  
f o r m a t .  These lines c a r r y  u n i v e r s a l  commands, 
a d d r e s s e s ,  p r o g r a m  d a t a ,  measurement d a t a  
a n d  s t a t u s  t o  a l l  t h e d e v i c e s  o n  t h e  b u s .  
The c o n t r o l l e r  d e s i g n a t e s t h e  f u n c t i o n s  o f  
t h e  u n i t s  o n  t h e  b u s  b y  s e t t i n g  t h e  A T N  
l i n e  l o w  ( t r u e )  a n d  s e n d i n g  t a l k  o r  l i s t e n  
a d d r e s s e s  o n  t h e  D A T A  l i n e s .  When t h e  
A T N  l i n e  i s  l o w ,  a l l  d e v i c e s  l i s t e n  t o  t h e  
D A T A  lines. When t h e  A T N  l i n e  g o e s  h i g h  
( f a l s e ) ,  t h e n  t h e  d e v i c e s  addressed  t o  send 
o r  r e c e i v e  d a t a  p e r f o r m  t h e i r  f u n c t i o n s  whi le 
a l l  o t h e r s  i g n o r e  t h e  D A T A  l i n e s .  

T r a n s f e r  o f  t h e  i n f o r m a t i o n  on  t h e  d a t a  l i n e s  
i s  a c c o m p l i s h e d  t h r o u g h  t h e  u s e  o f  t h r e e  
s i g n a l  l i n e s :  D A V  ( D a t a  V a l i d ) ,  N R F D  ( N o t  
R e a d y  f o r  D a t a )  a n d  N D A C  ( N o t  D a t a  A c -  
cepted). These s i g n a l s  operate i n  an interlocking 
h a n d - s h a k e  mode .  The t w o  s i g n a l  l i n e s ,  
N R F D  a n d  N D A C ,  a r e  e a c h  c o n n e c t e d  i n  a  
l o g i c a l  A N D  t o  a l l  d e v i c e s  connec ted  t o  t h e  
b u s .  T h e  D A V  i s  s e n t  b y  t h e  t a l k e r  a n d  
r e c e i v e d  b y  l i s t e n e r s  w h i l e  t h e  N R F D  a n d  
N D A C  a r e  s e n t  b y  listeners back  t o  t h e  t a l k e r .  

T h e  G e n e r a l  I n t e r f a c e  Management  L i n e s  
m a n a g e  t h e  b u s  a n d  c o n t r o l  t h e  o r d e r l y  
f l o w  o f  c o m m a n d s  o n  t h e  b u s .  T h e  I F C  
( I n t e r f a c e  C l e a r )  message b a s i c a l l y  c l e a r s  
t h e  i n t e r f a c e  t o  a known s t a t e a p p r o p r i a t e  
t o  t h e  d e v i c e  b e i n g  addressed.  S R Q  ( S e r v i c e  
R e q u e s t )  i s  u s e d  b y  a d e v i c e  t o  i n d i c a t e  t h e  
n e e d  f o r  a t t e n t i o n  o r  s e r v i c e  and t o  r e q u e s t  
a n  i n t e r r u p t i o n  o f  d a t a  f l o w .  R E N  (Remote 
E n a b l e )  i s  u s e d  t o  s e l e c t  b e t w e e n  t w o  
s o u r c e s  o f  d e v i c e  d a t a  ( a s  a n  e x a m p l e :  
f r o n t  p a n e l  o r  r e a r  p a n e l  c o n t r o l s  o n  a  
measuremen t  d e v i c e ) .  EOI (End o r  I d e n t i f y )  
i n d i c a t e s  t h e  e n d  o f  a  m u l t i p l e  b y t e  t r a n s f e r  
s e q u e n c e ,  o r  a l o n g  w i t h  t h e  A T N  l i n e ,  
e x e c u t e s  a p o l l i n g  s e q u e n c e .  

4 - 3  I N T E R F A C E  C A P A B I L I T I E S  

The I E E E - 4 8 8  I n t e r f a c e  c a p a b i l i t i e s  o f  t h e  
M o d e l  8 0 5  a r e  l i s t e d  i n  T a b l e  4 - 1  a s  w e l l  as 

4 - 1  



i n m n e m o n i c  f o r m a t  o n  t h e  i n s t r u m e n t ' s  r e a r  
p a n e l .  

Table 4-1. Interface Functions. 

Mnemonic Interface Function Name 

SH1 
AH1 
T7 

L3 

SR0 
RL1 
PP0 
DC1 
DT0 
C0 
El 

Source Handshake capability 
Acceptor Handshake capability 
Basic Talker no serial poll cap- 
ability, Talk only, Unaddresed 
to Talk if addresed to Listen 
Basic Listener , Listen only mode, 
Unaddressed to Listen if it is 
addressed to Talk 
No Service Request capability 
complete Remote/Local capability 
No Parallel Poll capability 
Full Device Clear capability 
No Device Trigger capability 
No System controller capability 
Open Collector Driver Elecronics 

4 . 4  8 0 5  I E E E - 4 8 8  A D D R E S S  S W I T C H  

T h e  I E E E - 4 8 8  A d d r e s s  S w i t c h  i s  L o c a t e d o n  
t h e  i n s t r u m e n t ' s  r e a r  p a n e l  ( s e e  F i g u r e  3-4 ,  
K e y  N o .  9 ) .  R e f e r  t o  F i g u r e  4 - 1  f o r  a n  
e x p l a n a t i o n o f  t h e  s w i t c h  s e t t i n g s .  

4.4.1 T e r m i n a t i n g  C h a r a c t e r s  ( d e l i m i t e r s )  

S w i t c h  1 ( * )  i s  u s e d  t o  d e f i n e  t h e  i n s t r u m e n t ' s  
t e r m i n a t i n g  c h a r a c t e r s  ( d e l i m i t e r s ) .  The 
OPEN ( 0 )  p o s i t i o n  s e l e c t s  t h e  A S C I I  c h a r a c t e r s  
C R  a n d  L F  ( C a r r i a g e  R e t u r n  a n d  L i n e  F e e d )  
a s  t h e  t e r m i n a t i n g  c h a r a c t e r s  f o r  i n p u t  and 
o u t p u t  d a t a .  F o r  t h e  o u t p u t  d a t a  f r o m  t h e  
8 0 5  b a c k  t o t h e c o m p u t e r  o v e r  t h e  B U S ,  t h e  
EOI ( e n d  o f  i n f o r m a t i o n )  l i n e  i s  s e t  by t h e 8 0 5  
w i t h  t h e  o u t p u t  o f  t h e  L i n e  Feed (LF) .  T h i s  
s e t t i n g  ( 0 )  f o r  s w i t c h  1 i s  t h e  s e t t i n g  f o r  a l l  
H e w l e t t - P a c k a r d  c o m p u t e r s .  

When S w i t c h  1 ( * )  i s  CLOSED (1), a v a r i a b l e  
t e r m i n a t i n g  c h a r a c t e r  f o r m a t  may be  s e l e c t e d  
f o r  t h e  i n p u t  a n d  o u t p u t  d a t a .  I n  t h i s  
c o n f i g u r a t i o n  the  power-up ( d e f a u l t )  te rmina t ing  
c h a r a c t e r s  a r e  L F  a n d  C R  w i t h  t h e  EOI l i n e  
b e i n g  s e t  by t h e  w i t h  t h e  o u t p u t  o f  the  Carr iage 
R e t u r n  ( C R ) .  However ,  t h e  t w o  t e r m i n a t i n g  
c h a r a c t e r s  c a n  b e  c h a n g e d  v i a  input d a t a  t o  
t h e  8 0 5  a s  d e t a i l e d  i n  T a b l e  4 - 4 .  I f  t h e  
t e r m i n a t i n g  c h a r a c t e r s  a r e  c h a n g e d  by t h e  
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u s e r  , t h e s e  become t h e  new d e f a u l t  te rmina t ing  
c h a r a c t e r s  u p o n  p o w e r - u p  w i t h  S w i t c h  1 ( * )  

C L O S E D .  

4.4.2 T a l k e r  and /o r  L i s t e n e r  C o n f i g u r a t i o n  

S i n c e  t h e  c o n t r o l l e r  i s  b o t h  a T a l k e r  and a 
L i s t e n e r ,  n o r m a l l y  s w i t c h e s  t w o  and t h r e e  
s h o u l d  b o t h  be  O P E N  ( 0 ) .  T h e s e s w i t c h e s  
a r e  u s u a l l y  o f  u s e  when one i n s t r u m e n t  i s  a 
T a l k e r  a n d  a n o t h e r  i n s t r u m e n t  i s  a L i s t e n e r  
a n d  t h e y  a r e  t o  s h a r e  t h e  s a m e a d d r e s s .  

4 . 4 - 3  T h e  I E E E - 4 8 8  INTERFACE b u s  a d d r e s s  
f o r  t h e  8 0 5  i s  s e t  b y  s w i t c h e s  4 t h r o u g h  8 
w h i c h  a r e  r e s e r v e d  f o r  t h e  address  s e l e c t i o n .  
S w i t c h  4 i s  t h e  most s i g n i f i c a n t  b i t  (MSB[=16]) 
a n d 8  i s  t h e  l e a s t  s i g n i f i c a n t  b i t  (LSB[=1]). 

The f a c t o r y  p r e s e t  add ress  o f  t h i s  ins t rument  
i s  1 2 .  A d d r e s s  s w i t c h  n u m b e r s  5 a n d 6  
s h o u l d  b e  C L O S E D  ( 1 )  w h i c h  w i l l  r e s u l t  i n  
t h e  A d d r e s s  S w i t c h  h a v i n g  a s e t t i n g o f  

0 0 0 0 1 1 0 0  o r  1 0 0 0 1 1 0 0  d e p e n d e n t  o n  t h e  
r e q u i r e m e n t s  f o r  t h e  d e l i m i t e r s .  

4 . 5  I E E E - 4 8 8  B U S  C O M M A N D S  

4.5.1 U n i l i n e  Commands a r e  s e n t  b y  s e t t i n g  
t h e  c o r r e s p o n d i n g  b u s  l i n e  t r u e .  A T N ,  I F C  
a n d  R E N  a r e  asserted only by the controller. 
EOI may b e  a s s e r t e d  e i t h e r  b y  t h e  c o n t r o l l e r  
o r  t h e 8 0 5  depend ing  o n  t h e  d i r e c t i o n  o f  d a t a  
t r a n s f e r .  The f o l l o w i n g  i s  a d e s c r i p t i o n  o f  
e a c h  c o m m a n d .  E a c h  c o m m a n d  i s  s e n t  b y  
s e t t i n g  t h e  c o r r e s p o n d i n g  b u s  l i n e  t r u e .  

A T N  ( A t t e n t i o n ) - T h e  c o n t r o l l e r  s e n d s  A T N  
w h i l e  t r a n s m i t t i n g  a d d r e s s e s  o r  m u l t i l i n e  
c o m m a n d s .  

I F C  ( I n t e r f a c e  C l e a r )  -  I F C  i s  u s e d  t o  c l e a r  
t h e  i n t e r f a c e  a n d  r e t u r n  a l l  d e v i c e s  t o  t h e  
t a l k e r  a n d  l i s t e n e r  i d l e  s t a t e s .  

R E N  ( R e m o t e  E n a b l e )  - R E N  i s  s e n t  t o  s e t  
u p  i n s t r u m e n t s  o n  t h e  b u s  f o r  r e m o t e  
o p e r a t i o n .  G e n e r a l l y ,  R E N  s h o u l d  b e  s e n t  
b e f o r e  a t t e m p t i n g  t o  p r o g r a m  i n s t r u m e n t s  
o v e r  t h e  b u s .  

EOI (End o r  I d e n t i f y ) - E O 1  i s  used t o  p o s i t i v e l y  
i d e n t i f y  t h e  l a s t  b y t e  i n  a m u l t i - b y t e  t r a n s f e r  
sequence, t h u s  a l l o w i n g  d a t a  words o f  var ious  
l e n g t h s  t o  b e  t r a n s m i t t e d  e a s i l y .  



Figure 4-1. lEEE-488 Address Switch for the 805 

Address switches: 4 is MSB(16); 8 is LSB(1) 

Switch 3: CLOSED (1) position sets the 805 in the 
"talk-only" mode by disabling Listener capability. 

'Switch 2: CLOSED (1) position sets the 805 in the 
"listen-only" mode by disabling Talker capability. 

Switch 1: used to define the instrument's delimiters. 
Refer to Section 4.4.1 of the text for details. 

4 . 5 . 2  Universa l  Commands are t h o s e  m u l t i l i n e  
commands  t h a t  r e q u i r e  n o a d d r e s s i n g .  A l l  
d e v i c e s  e q u i p p e d  t o  implement  such commands 
w i l l  d o  s o  s i m u l t a n e o u s l y  when t h e  command 
i s  t r a n s m i t t e d .  A s  w i t h  a l l  m u l t i l i n e  
commands ,  t h e s e  commands a r e  t r a n s m i t t e d  
w i t h  A T N  t r u e .  

L L O  ( L o c a l  L o c k o u t ) - L L O  i s  s e n t  t o  i ns t rumen ts  
t o  l o c k  o u t  t h e i r  f r o n t  p a n e l  c o n t r o l s .  

DCL ( d e v i c e  C l e a r ) - D C L  i s  u s e d  t o  r e t u r n  
i n s t r u m e n t s  t o  some d e f a u l t  s t a t e .  U s u a l l y ,  
i n s t r u m e n t s  r e t u r n  t o  t h e i r  power-up condi t ions.  

4 . 5 . 3  A d d r e s s e d  Commands  a r e m u l t i l i n e  
c o m m a n d s  t h a t  m u s t  b e  p r e c e d e d  b y  t h e  
d e v i c e  listen address  b e f o r e  t h a t  i n s t r u m e n t  
will r e s p o n d  t o  t h e  command i n  q u e s t i o n .  
N o t e  t h a t  o n l y  t h e  a d d r e s s e d  d e v i c e  w i l l  
r e s p o n d  t o  t h e s e  c o m m a n d s .  

S D C  ( S e l e c t i v e  D e v i c e  C l e a r ) - T h e  S D C  
c o m m a n d  p e r f o r m s  e s s e n t i a l l y  t h e  s a m e  
f u n c t i o n  a s  t h e  D C L  c o m m a n d  e x c e p t  t h a t  
o n l y  t h e  addressed  d e v i c e  responds. Generally, 
i n s t r u m e n t s  r e t u r n  t o  t h e i r  power -up  d e f a u l t  
c o n d i t i o n s  when r e s p o n d i n g  t o  t h e  S D C  command. 

G T L  ( G o  T o  L o c a l ) - T h e  G T L  c o m m a n d  i s  
u s e d  t o  r e m o v e  i n s t r u m e n t s  f r o m  t h e  remote 

m o d e .  W i t h  s o m e  i n s t r u m e n t s ,  G T L  a l s o  
u n l o c k s  f r o n t  p a n e l  c o n t r o l s  i f  t h e y  w e r e  
p r e v i o u s l y  l o c k e d  o u t  w i t h  t h e  L L O  command. 

4 . 5 - 4  U n a d d r e s s  C o m m a n d s  a r e  u s e d  b y  t h e  
c o n t r o l l e r  t o  remove any t a l k e r s  o r  l i s t e n e r s  
f r o m  t h e  b u s .  A T N  i s  t r u e  w h e n  t h e s e  
c o m m a n d s  a r e  a s s e r t e d .  

U N L  ( U n l i s t e n )  - L i s t e n e r s  a r e  p l a c e d  i n  
t h e  l i s t e n e r  i d l e  s t a t e  b y  t h e  U N L  command. 

U N T  ( U n t a l k )  - Any  p r e v i o u s l y  commanded 
t a l k e r s  w i l l  b e  p l a c e d i n t h e  t a l k e r  i d l e  
s t a t e  b y  t h e  U N T  c o m m a n d .  

T a b l e  4 - 3  s u m m a r i z e s t h e  I E E E - 4 8 8  B u s  
C o m m a n d s  a c k n o w l e d g e d  b y  t h e  8 0 5 .  

4 . 5 . 5  D e v i c e - D e p e n d e n t  C o m m a n d s  

T h e  m e a n i n g  o f  t h e  d e v i c e - d e p e n d e n t  
commands w i l l  d e p e n d  o n  t h e  c o n f i g u r a t i o n  
o f  t h e  i n s t r u m e n t .  G e n e r a l l y  t h e s e  commands 
a r e  s e n t  a s  o n e  o r  m o r e  A S C I I  c h a r a c t e r s  
t h a t  t e l l  t h e  d e v i c e  t o  p e r f o r m a  s p e c i f i c  
f u n c t i o n .  For  example,  t h e  command sequence 
F0K i s  u s e d  t o  s e l e c t  k e l v i n  a s  t h e  s e t  
p o i n t  u n i t s .  T h e  I E E E - 4 8 8 b u s  a c t u a l l y  
t r e a t s  t h e s e  commands a s  d a t a  i n  t h a t  A T N  
i s  f a l s e  when t h e  commands a r e  t r a n s m i t t e d .  
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Table 4-2. Allowable Address Codes for the 805 
(Factory preset address is decimal 12) 

Only the first five bits of the binary code are 
listed. These bits are the same for the TALK 
and LISTEN address. The sixth and seventh bits 
(controller originated) determine whether the 
instrument is being addressed to TALK or LISTEN. 

* 

LISTEN 
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4 . 5 . 6  T a l k e r  a n d  L i s t e n e r  S t a t u s  

F o r  t h e  8 0 5  t o  b e  a l i s t e n e r ,  i t  has t o  b e  i n  
R E M O T E  a n d  c a n  b e  r e t u r n e d  t o  LOCAL w i t h  
t h e  M0 o r  G T L  c o m m a n d  a s  d e s i r e d .  

F o r  m o s t ,  b u t  n o t  a l l  c o m p u t e r s ,  t h e 8 0 5  as 
a t a l k e r  d o e s  n o t  h a v e  t o  be p l a c e d  i n  REMOTE 
o p e r a t i o n ,  b u t  c a n  r e m a i n  u n d e r  L O C A L  
c o n t r o l .  T h i s  a l l o w s t h e u s e r  t o c o l l e c t  d a t a  
w h i l e  m a i n t a i n i n g  f r o n t  p a n e l  c o n t r o l .  The 
HP compu te rs  will a l l o w  t h i s  mode o f  operat ion.  
if y o u r  c o m p u t e r  a u t o m a t i c a l l y  p l a c e s t h e  
805  i n  r e m o t e  and keeps i t  i n  r e m o t e a f t e r  t h e  
t r a n s m i s s i o n  i s  o v e r ,  s e n d i n g  t h e  a d d i t i o n a l  
command M0 a f t e r  t h e  r e q u e s t  f o r  d a t a  w i l l  
r e t u r n  t h e  8 0 5  t o  L O C A L .  

4 . 6  P R O G R A M M I N G  I N S T R U C T I O N S  

The f o l l o w i n g  d i s c u s s i o n  r e f e r e n c e s  t h e  805 
a t  a d d r e s s  1 2 .  T h e a l l o w a b l e  a d d r e s s c o d e s  
a r e  g i v e n  i n  T a b l e  4 - 2 ;  t h e  8 0 5 ' s  T a l k  
A S C I I  Code i s  "L" and i t s  L i s t e n e r  A S C I I  Code 
i s  " , "  (comma). T h e c o n t r o l l e r  r e f e r r e d  t o  i n  
t h e  f o l l o w i n g  d i s c u s s i o n  i s  t h e  bus c o n t r o l l e r  
a n d  i s  n o r m a l l y  a c o m p u t e r .  I t  s h o u l d  n o t  
b e  c o n f u s e d  w i t h  t h e  t e m p e r a t u r e  c o n t r o l l e r  
o n  t h e  b u s  ( 8 0 5 ) .  

S e t  the IEEE A d d r e s s  o f  t h e 8 0 5  t o 1 2  b y  
m a k i n g  S w i t c h e s  5 a n d  6 C L O S E D  (1), 4, 7 

a n d  8  O P E N  ( 0 )  a n d  m a k e  s u r e  S w i t c h  1  i s  
OPEN ( 0 )  t o  s e l e c t  ( C R ) ( L F )  as t h e  te rm ina t ing  
c h a r a c t e r s .  N o t e  t h a t  t h i s  s h o u l d b e d o n e  
p r i o r  t o  t u r n i n g  on  t h e  i n s t r u m e n t  s i n c e  t h e  
8 0 5  u p d a t e s t h e  I E E E  A d d r e s s  on power-up 
o n l y .  C o n f i r m  t h a t  t h e  address  s e l e c t e d  i s  
c o r r e c t  b y  h o l d i n g  i n  t h e  S E N S O R  b u t t o n  whose 
a n n u n c i a t o r  i s  a l r e a d y  l i t  when i n  REMOTE 
a n d  o b s e r v e  t h e  I E E E  a d d r e s s  o n  t h e  f r o n t  
p a n e l  d i s p l a y  a s  f o l l o w s :  

A d d  
1 2  

4 . 6 . 1  I npu t  D a t a  F o r m a t  a n d  P r o g r a m  Codes 

I n  a d d i t i o n  t o  t h e  I E E E - 4 8 8  B u s  M e s s a g e  
Commands wh ich  most I E E E  i n s t r u m e n t s  respond 
t o ,  t h e  8 0 5  r e c e i v e s  t h e  P r o g r a m  C o d e s  
w h i c h  a r e  g i v e n  i n  T a b l e s  4 - 4  a n d  4 - 5 .  The 
8 0 5  m u s t  b e  a d d r e s s e d  as a " L i s t e n e r "  and be 
i n  R E M O T E  t o  r e c e i v e  a n y  i n s t r u c t i o n  o r  
s t r i n g  o f  i n s t r u c t i o n s  f r o m  t h e  Program Code 
l i s t .  

The  805  i n p u t  d a t a  f o r m a t  d o e s  n o t  r e q u i r e  
a s e t  n u m b e r  o r  s e t  s e q u e n c e o f  P r o g r a m  
Codes t o  implement  p r o p e r  i n s t r u m e n t  s e t - u p .  
T h e s e  P r o g r a m  C o d e s  a r e  p r o c e s s e d  o n l y  
a f t e r  t h e  t e r m i n a t o r s  [TERM1] [TERM2] a r e  
s e n t  across the  bus. The l i s t i n g  and explanat ion 
o f  t h e  8 0 5 ' s  p r o g r a m m i n g  codes a r e  g i v e n  i n  
T a b l e s  4 - 4  a n d  4 - 5  and i n  t h e  f o l l o w i n g  t e x t .  

Table 4-3. IEEE-488 Bus Commands 

Message 
Mnemonic 

Uniline Commands 
Remote/REN 
Interface Clear/IFC 

Universal Commands 
Local Lock Out/LLO 
Device Clear/DCL 

Addressed Commands 
Selected Device Clear/SDC 
G o  to Local/GTL 

HP9825A 
Command 

rem712 

11o7 
c l r 7  

clr712 
lc1712 

HP85 
Command 

REMOTE712 

LOCAL LOCKOUT 7 
CLEAR7 

CLEAR7 12 
LOCAL712 

IEEE-488 
Bus Format 

?U, 
(IFC) 

7U(LLO) 
?U(DCL) 

?U, (SDC) 
?U, (GTL) 

Unaddress Commands 
Unlisten/UNL 
Untalk/UNT 

? - 
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4 . 7  I N S T R U M E N T  S E T U P  PROGRAM CODES 
( s e e  T a b l e  4 - 4  ) 

4 . 7 . 1  E O I  S t a t u s  - T h e  Z N 1  C o m m a n d  

When EOI (end  o r  i d e n t i f y )  i s  e n a b l e d  ("Z0"); 
T a b l e  4 - 4 ) ,  t h e  EOI l i n e  i s  se t  a c t i v e  concurrent 
w i t h  t h e  l a s t  b y t e  o f  t h e  t r a n s f e r .  U s e  o f  
E 0 1  i d e n t i f i e s t h e  l a s t  b y t e  a l l o w i n g  f o r  
v a r i a b l e  l e n g t h  d a t a  t r a n s m i s s i o n s .  EOI can 
b e  d i s a b l e d  ("Z1"; T a b l e  4 - 4 ) .  

4 . 7 . 2  I n t e r f a c e  Mode - t h e  MN1 Command 

4 . 7 . 2 . 1  L o c a l  

T h i s  m e s s a g e  ["M0"; T a b l e  4 - 4 ]  c l e a r s  t h e  
r e m o t e  o p e r a t i o n  o f  t h e  805 and e n a b l e s  f r o n t  
p a n e l  o p e r a t i o n .  P r e s s i n g  t h e  f r o n t  p a n e l  
L O C A L  b u t t o n  a l s o  s e t s  t h e  i n s t r u m e n t  t o  l oca l ,  
p r o v i d e d  t h e  b u t t o n  has n o t  been d i s a b l e d  by  
t h e  L o c a l  L o c k o u t  Message (see Sect ion 4.7.2.3). 

4 . 7 . 2 . 2  R e m o t e  

T h e  8 0 5  i s  i n  t h e  l o c a l  f r o n t  p a n e l  mode 
w h e n  f i r s t  t u r n e d  o n .  A r e m o t e m e s s a g e  
["M1"; s e e  T a b l e  4 - 4 ]  a l l o w s  t h e  805  t o  b e  
c o n t r o l l e d  o v e r  t h e  I E E E - 4 8 8  i n t e r f a c e .  I n  
Remote, t h e  f r o n t  p a n e l  c o n t r o l s  a r e  d i s a b l e d  
( e x c e p t  t h e  L O C A L  b u t t o n )  a n d  a r e  t h e n  
c o n t r o l l a b l e  o v e r  t h e  I E E E  B u s .  The i n -  
s t r u m e n t ' s  i n i t i a l  s e t  up  i s  d e t e r m i n e d  by  the 
f r o n t  p a n e l  s e t t i n g s  a t  t h e  t i m e  w h i c h  t h e  
i n s t r u m e n t  i s  p l a c e d  i n t o  Remote .  T h e 8 0 5  
may a l s o  b e  p l a c e d  i n t o  r e m o t e  b y  p r e s s i n g  
t h e  R E M O T E  b u t t o n  o n  t h e  f r o n t  p a n e l .  

4 . 7 . 2 . 3  L o c a l  L o c k o u t  

T h i s  m e s s a g e  ["M2"; T a b l e  4 - 4 ]  d i s a b l e s  t h e  
8 0 5 ' s  L o c a l  F r o n t  P a n e l  c o n t r o l s ,  i n c l u d i n g  the  
L O C A L  b u t t o n .  T h e m e s s a g e  i s  i n  e f f e c t  
u n t i l  t h e  m e s s a g e  i s  c l e a r e r  over the Bus o r  
p o w e r  i s  c y c l e d .  

Many I E E E - 4 8 8  c a r d s  ( f o r  I B M  P C ' s )  automa- 
t i c a l l y  p l a c e  addressed  i n s t r u m e n t s  i n t o  Local 
L o c k o u t .  To b e  a b l e  t o  place t h e  DRC-91C 
i n t o  Remote  w i t h o u t  L o c a l  L o c k o u t  t h e  u s e r  
may n e e d  t o  r e c o n f i g u r e  h i s  I E E E - 4 8 8  c a r d .  

4.7.3 T e r m i n a t i n g  C h a r a c t e r s  - The TN1 Command 

T e r m i n a t i n g  c h a r a c t e r s  [ " T 1 " ,  " T 2 " ,  " T 3 "  and 
" T 4 " ;  T a b l e  4 - 4 3  a r e  u s e d  t o  i n d i c a t e  t h e  
e n d  o f  a r e c o r d .  R e c o r d  t e r m i n a t o r s  a r e  
u s e d  w h e n  the u n i t  h a s  c o m p l e t e d  i t s  
m e s s a g e  t r a n s f e r .  S w i t c h 1  o f  t h e  I E E E  
a d d r e s s  d e f i n e s  t h e  t e r m i n a t o r  s t a t u s .  I f  
s w i t c h  1 i s  O P E N  ( 0 )  t h e  t e r m i n a t o r  s t a t u s  
i s  d e f i n e d  as "TO" [(CR)(LF)] and t e r m i n a t o r  
s t a t u s  can  n o t  be changed o v e r  t h e  i n t e r f a c e .  
When s w i t c h  1 i s  C L O S E D  ( 1 )  t h e  t e r m i n a t o r  
s t a t u s  i s  d e f i n e d  as "T1" [(LF)(CR)] and t h e  
s t a t u s  c a n  b e  c h a n g e d  u s i n g  t h e  "TO", " T 1 " ,  
" T 2 "  o r  " T 3 "  c o m m a n d s .  

4 . 7 . 4  C l e a r  

The ( C ) l e a r  Message [ see  T a b l e  4 - 4 ]  s e t s  t h e  
8 0 5  t o  the turn-on s t a t e .  T h i s  a c t i o n  i s  
s i m i l a r  t o  t u r n i n g  t h e  i n s t r u m e n t  O F F  and 
t h e n  t u r n i n g  i t  b a c k  O N ,  e x c e p t  t h a t  i t  
o c c u r s  i n  m i l l i s e c o n d s ,  r a t h e r  t h a n  seconds. 

4 . 8  S E L E C T I O N  O F  SET P O I N T  U N I T S  
A N D  D I S P L A Y  S E N S O R  ( T a b l e  4 - 4 )  

4 . 8 . 1  U n i t s  f o r  Set Point -The FOC1 Command 

T h e  F0C1 c o m m a n d  s e t  t h e  t e m p e r a t u r e  o r  
s e n s o r  u n i t s  f o r  t h e  s e t  p o i n t .  N o t e  t h a t  
o n l y  o n e  c h o i c e  o f  senso r  u n i t s  i s  a v a i l a b l e  
a n d  t h a t  i s  d e p e n d e n t  o n  t h e  c o n t r o l  i n p u t  
a n d  t h e  i n p u t  m o d u l e  p r e s e n t .  T h e  D i s p l a y  
U n i t s  a r e  t h e  s a m e  as  t h e  s e t  p o i n t  u n i t s .  
T h e  u n i t s  a r e  t h e  same f o r  e a c h  i n p u t  ( A  
a n d  B ) .  

4 . 8 . 2  D i s p l a y  S e n s o r  S e l e c t i o n  - 
T h e  F1C1 C o m m a n d  

T h i s  command s e l e c t s t h e  s e n s o r  input t o  b e  
d i s p l a y e d  independen t  o f  t h e  i n p u t  s e l e c t e d  
f o r  c o n t r o l .  

4.9 T h e  A  a n d  B  SENSOR I D  I n f o r m a t i o n -  
T h e  AC1C2 a n d  B C 1 C 2  C o m m a n d s  

The i n f o r m a t i o n  f o r  t hesecommands  i s  s e n t  
t o  t h e  805  t o  s e t  t h e  f u n c t i o n a l  p a r a m e t e r s  
a s  d e s c r i b e d  i n  T a b l e  3 - 1 ,  3 - 4  a n d  4 - 6 .  
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T a b l e  4 - 4 -  8 0 5  L i s t e n e r  P r o g r a m  C o d e  Summary  
I n s t r u m e n t  S e t u p ,  S e l e c t i o n  o f  S e t  P o i n t  U n i t s ,  D i s p l a y  S e n s o r  a n d  s e t t i n g  SENSOR I D  

program code 

ZN1a 

MN1 

TN1 

C 

F0C1e 

F1C1 

AC1C2* 

BC1C2* 

Functional. Description 

Selects IEEE EOI status. Forms of the command are Z0 and Z1. 

When N 1  is: 

0 

1 

EOI status is: 

EOI line is set/acepted on last 
character input or output. 
EOI l ine is not set on last character 
output or acknowledged on input. 

Selects Remote Interface mode. Command forms are M0, M1, M2 

When N1 is: 
0 
1 
2 

Mode is: 

Local 
Remote 
Remote w i t h  Local Lockout 

Changes termina ting characters (when IEEE Address Switch  #1 is 
CLOSED [ 1 ] ) .  Forms of the command are TO, T1, T2 and T3. 

When N 1  is: 
0 
1 
2 
3 

Terminators are:b 
(CR) (ENDc ^ LF) 
(LF)(END ̂  CR) 
(END ^ LF) 
(END ^ DABd 

[also w i t h  Switch OPEN] 
[default, unless changed] 

"Clear"  command, returns uni t  to power up state (Restart). 

Function 0 - Select Set Point (control) Units. 
the command for temperature in  kelvin, Celsius and fahrenheit 
are F0K, F0C and F0F, respectively. 
volts or ohms, the command is F0V or FOR. 

Forms of 

For Sensor U n i t s  in 

Function 1 - Select Display Sensor (Input A or Input B). 
Forms of the command are F1A and FIB. 

Input SENSOR A ID. C1C2 are 00 thru FF. 
A00 thru AFF (see Figure 3-3 and Table 4-6 for command usage. 

command forms are 

Input SENSOR B ID. C1C2 are 00 thru FF. 
B00 thru BFF (see Figure 3-3 and Table 4-6 for command usage. 

command forms are 

a )  Ni c o r r e s p o n d s  t o  a n u m e r i c  v a l u e  ( 0  - 9 ) .  
b )  T h e  A N D  s y m b o l  ( ^ )  i s  u s e d  t o  indicate messages sent concurrently. 
c )  E N D  = EOI 
d )  D A B  = l a s t  d a t a  b y t e  
e )  C i  c o r r e s p o n d s  t o  a n  a l p h a n u m e r i c .  
* 
n o w  r e a d  t h e  s e t t i n g s  o f  t h e  h a r d w a r e  S E N S O R  ID's o f  A a n d  B .  

W h e n  t h e  8 0 5  i s  s e n t  b a c k  t o  L O C A L ,  t h i s  d a t a  i s  l o s t ,  s i n c e  t h e  i n s t r u m e n t  will 
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T a b l e  4 - 5 .  8 0 5  P r o g r a m  C o d e  S u m m e r y ,  C o n t ' d .  
C o n t r o l  Commends e n d  O u t p u t  S t a t e m e n t  R e q u e s t  

Set min t  Input. 
allowable position depends on the control units. 

The decimal point is "FREE FIELD" and its 
Limits are 

S 
or SN1 
or SN1.N2 
or SN1N2 
or SN1N2 .N3 
or SN1N2N3.N4 
or SN1. N2N3 

etc. 
or ( )SN1 
or ( )SN1.N2 
or ( )SN1N2.N3 

etc. 

Units 

K 
c, F 
V 
R 

Range 

0 Through 999.9 
-999.9 Through 999.9 
0 (0.000) Through 9.999 
0 Through 999.9 

The Set point is limited based on input card and Sensor. 
Lower l i m i t  is 0 K (-273.1 °C or -459.6 °F). 

Upper set mint Limit 
K °C OF Sensor Units 

Input 
Module Sensor Type 

DT-470, DT-500, 
TG-12 0 

-3 (Std) 
-6 

324.9 
" 

51.7 
" 

125.1 
" 

2.999 volts 
6.554 volts 

DT-470 474.9 201.7 395.1 2.999 volts -3 

-P2 
-P3 
-R1 

PT-100 Series 
PT-1000 Series 
Rhodium-iron 

799.9 
" 

" 

526.7 
" 

" 

980.1 
" 

" 

299.9 ohms 
2999. ohms 
99.99 ohms 

p* 
or PN1.N2 
or PN1N2. 

Proportional (GAIN). N1N2 is 0.0 (OFF) through 99 (three 
characters including the decimal point). Forms of the 
command are P, Po, P0.0 through P99. 

I* 
or IN1.N2. 
or IN1N2. 

Integral (RESET). N1N2 iS 0.0 (OFF) through 99 (three 
characters including the decimal point). Forms of the 
command are I, IO, 10.0 through I99. 

R* 
or 
RN1 

Heater Range. 
R0 through R9. 

N1 is 0 through 9. Forms of the command are 
R1, R2 and R6 thru R9 are equivalent to  R0. 

N1 
0 
3 
4 
5 

Range 
OFF 
LO 
MED 
HI 

Heater Current 
0 
100 mA 
330 mA 
1 A  

WC1e Output Statement Format. Forms of the command are: 

Display and Control Data 
A and B Input Information 
Interface Status 
Control Data (Gain, Reset ,  etc.) 
Display Data 
set mint Data 
Input Module and Option card Data 

W0 
W1 
W2 
W3 
WS 
WP 
WI 

* The command "SPIR" o r  a n y  c o m b i n a t i o n  w i t h o u t  a  v a l u e  f o l l o w i n g  t h e  l e t t e r  s e t s  
t h e  c h o s e n  p a r a m e t e r s  t o  0 ,  e . g . ,  "SP' s e t s  t h e  s e t  p o i n t  a n d  g a i n  t o  0 .  
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The T a b l e  b e l o w  d e f i n e s  the AC1C2 and BC1C2 
d e f i n i t i o n s  a s  i n d e p e n d e n t  f u n c t i o n s .  I f  
m u l t i p l e  f u n c t i o n s  a r e  t o  b e  s e l e c t e d ,  t h e  
c h a r a c t e r  e q u i v a l e n t s  a r e  a d d i t i v e  ( s e e  
e x a m p l e s  b e l o w ,  w h i c h  a r e  g i v e n  a s  S E N S O R  
A ID's - t h e y  p e r t a i n  t o  S E N S O R  B ID's a s  
w e l l ) .  

A30 - D i s a b l e  d i g i t a l  f i l t e r i n g  a n d  s e l e c t  
S e n s o r  C u r v e  0 3  t o  b e  u s e d  t o  d e t e r m i n e  
t e m p e r a t u r e .  

A 3 2  - E n a b l e  d i g i t a l  f i l t e r i n g  a n d s e l e c t  
S e n s o r  C u r v e  0 3  t o  b e  u s e d  t o  d e t e r m i n e  
t e m p e r a t u r e .  

T a b l e  4 - 6 .  R e m o t e  I n t e r f a c e  I n p u t  o f  
t h e  A a n d  B SENSOR I D  

C1C2 - from 
AC1C2 or BC1C2 Functional Description 

01 Reserved 

02 Digital Filtering On 

04 Reserved 

00 thru F0 Select Sensor Curve 
number 00 (0) thru 15 (F) 

4 . 1 0  T H E  CONTROL COMMANDS 
( S e e  T a b l e  4-5) 

4 . 1 0 . 1  T h e  S e t  P o i n t  V a l u e  - 
T h e  S C o m m a n d  

The  s e t  p o i n t  i s  s e n t  f r o m  t h e  c o n t r o l l e r  t o  
t h e  8 0 5  i n  a  f r e e  f i e l d  f o r m a t  o f  w h i c h  
e x a m p l e s  a r e  g i v e n  i n  T a b l e  4 - 7 .  N o t e  t h a t  
t h e  s i g n  o n l y  h a s  t o  b e  p r e s e n t  i f  n e g a t i v e  
a n d  t h e  t e m p e r a t u r e  i s  C e l s i u s  o r  f a h r e n h e i t .  
A l t h o u g h  t h e  l i m i t s  on t h e  input range  above 
t h e  v a l u e s  p o s s i b l e  f o r  t h e  v a r i o u s  sensors ,  
t h e  s e t  p o i n t  i s  l i m i t e d  b y  t h e  i n p u t  module 
p r e s e n t  a s  s h o w n  i n  t h e  t a b l e .  N o t e  t h a t  
t h e  t e m p e r a t u r e  l i m i t  c a n  b e d i f f e r e n t  f o r  
t h e  D T - 4 7 0  d e p e n d i n g  o n  w h e t h e r  c u r v e  
number  2 ( 3 2 4 . 9 K )  o r  c u r v e  number 4 ( 3 7 4 . 9 K )  
h a s  b e e n  s e l e c t e d .  I f  a n u m b e r  a b o v e  t h e  
l i m i t a t i o n  f o r  t h e  c a r d  i s  e n t e r e d ,  t h e  s e t  
p o i n t  i s  s e t  t o  t h e  u p p e r  t e m p e r a t u r e  l i m i t .  
A l s o  n o t e  t h a t  a n  S s e n t  by  i t s e l f  t o  t h e  8 0 5  
s e t s  t h e  s e t  p o i n t  t o  0 k e l v i n  ( o r  i t s  equiva lent  

i n  t h e  u n i t s  c h o s e n )  w h i c h  s h u t s  down t h e  
o u t p u t  s t a g e  o f  t h e  t e m p e r a t u r e  c o n t r o l l e r .  

4 . 1 0 . 2  S e t t i n g  t h e  G A I N  - T h e  P  Command 

T h e  g a i n  i s  a m u l t i p l i e r  b e t w e e n  0 . 1  a n d  
9 9 . ,  a r a n g e  o f  1 0 0 0  w i t h  0 . 0  o r  0 a s  O F F .  
T h e  f o r m a t  i s  f r e e  f i e l d  w i t h  e x a m p l e s  o f  
t h e  command b e i n g  PO, P 0 . 0 ,  P.1, P 0 . 1 , P 9 ,  
P9., P9.0, P99, P99., e t c .  The s t r i n g  P987.12 
w i l l  be  i n t e r p r e t e d  as P7.1, i.e., one character 
b e f o r e  a n d  t h e  f i r s t  c h a r a c t e r  a f t e r  t h e  
d e c i m a l  p o i n t  will be reta ined.  A P t ransmi t ted  
b y  i t s e l f  i s  e q u i v a l e n t  t o  P O  o r  P 0 . 0 .  

4 . 1 0 . 3  S e t t i n g  t h e  RESET ( I n t e g r a l )  - 
T h e  I C o m m a n d  

T h e  r e s e t  i s  s e t  f r o m  0 . 0 1  t h r o u g h  9 . 9  
b e a t s / s e c o n d .  L i k e  t h e  g a i n  command ( 4 -  
60,61), i t  i s  f r e e  f i e l d  w i t h  t h e  same charac- 
t e r i s t i c s  a n d  f o r m a t .  

4 - 1 0 . 4  H e a t e r  R a n g e  - T h e  R Command  

T h e  h e a t e r  r a n g e  c a n  b e  c h a n g e d  o v e r  t h e  
b u s  w i t h  t h e  R N 1  c o m m a n d .  R 1 ,  R2 a n d  R 6  
a n d  u p  a r e  e q u i v a l e n t  t o  t h e  R0 command 
( s e e  T a b l e  4 - 5 ) .  

4.10.5 N o t e :  T h e  R e t u r n  t o  L O C A L  

A l t h o u g h  t h e  S e t  P o i n t ,  G a i n ,  R e s e t  a n d  
S e n s o r  ID's c a n  b e  c h a n g e d  o v e r  t h e  I E E E  
B u s ,  when t h e  8 0 5  r e t u r n s  t o  L o c a l ,  t h e s e  
s e t t i n g s  a r e  r e a d  a n d  u p d a t e d  f r o m  t h e  
f r o n t  p a n e l  ( s e t  p o i n t ,  g a i n  and r e s e t )  and 
t h e  S E N S O R  I D  s w i t c h e s  o n  t h e  b a c k  p a n e l .  

4 . 1 1  O u t p u t  S t a t e m e n t  R e q u e s t  - 
T h e  WC1 C o m m a n d  ( T a b l e  4 - 5 )  

T h e  O u t p u t  S t a t e m e n t  R e q u e s t  Command i s  
s e n t  b y  t h e c o n t r o l l e r  t o  t h e  805  t o  t e l l  
t h e 8 0 5  w h a t  d a t a  t o  o u t p u t  w h e n  a  d a t a  
o u t p u t  i s  r e q u e s t e d .  These d a t a  f o r m a t s  a r e  
d e s c r i b e d  i n  d e t a i l  i n  T a b l e s  4 - 7  and 4 - 8  as 
w e l l  a s  t h e  a d j o i n i n g  t e x t  a s s o c i a t e d  w i t h  
t h o s e  t a b l e s .  

4 . 1 2  PROGRAM E X A M P L E S  

The f o l l o w i n g  e x a m p l e  i n  H P  B a s i c  s e t s  t h e  
s e t  p o i n t  t o  1 2 3 . 4  K, t h e  g a i n  t o  4 5 ,  t h e  
r e s e t  ( i n t e g r a l )  t o  3 0 ,  t h e  
h e a t e r  r a n g e  t o  M E D  a n d  r e q u e s t s t h e  
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o u t p u t  s t a t e m e n t  t o  b e  s e n t  t o  b e  WI. 

4 - 7 4 .  I f  t h e  u s e r  w e r e  t o m o n i t o r  t h e  
I E E E - 4 8 8  B u s  w h e n  e i t h e r  o f  t h e  a b o v e  
c o m p u t e r s  s e n t  i t s  command s t r i n g  o v e r t h e  
Bus, t h e y  wou ld  o b s e r v e  t h e  f o l l o w i n g  IEEE-488 
F o r m a t .  

C o m m a n d  M o d e  D a t a  M o d e  

? U , S123.4P45130R4W1(CR)(LF) 

The U n i v e r s a l  U n l i s t e n  Command ( ? )  i s  s e n t  
s o  t h a t  n o  o t h e r  i n s t r u m e n t s  on t h e  Bus w i l l  
e a v e s d r o p  o n  t h e  B u s  a n d  assume t h a t  t h e  
d a t a  b e i n g  s e n t  i s  f o r  t h e i r  a t t e n t i o n .  The 
c o n t r o l l e r ' s  T a l k  A d d r e s s  ( U )  i s s e n t  t o  

u n a d d r e s s  any e x i s t i n g  t a l k e r .  No te  t h a t  t h e  
c o n t r o l l e r  c o u l d h a v e  d e s i g n a t e d  a n o t h e r  
i n s t r u m e n t  as t h e  t a l k e r .  T h e r e f o r e ,  t o  keep 
t h e  f o r m a t  c o n s i s t e n t ,  i t  m u s t  s e n d  a T a l k  
A d d r e s s  e v e n  when t h e  c o n t r o l l e r  i s  g o i n g  t o  
b e  t h a t  t a l k e r .  The 8 0 5 ' s  L i s t e n  Address (,) 
m u s t  b e  s e n t  t o  tell w h i c h  i n s t r u m e n t  on t h e  
Bus i s  t o  r e c e i v e  t h e  Da ta  S t r i n g .  No te  t h a t  
[ T E R M 1 ]  [TERM2]  h a v e  b e e n  i n d i c a t e d  t o  b e  
C R  L F  ( c a r r i a g e  r e t u r n ,  l i n e  feed ) ;  t h e s e  a r e  
t h e  c o r r e c t  t e r m i n a t o r s  f o r  t h e  HP computer  
e x a m p l e .  

N o t e  t h a t  t h e  s t r i n g  " P 4 5 1 3 0 P 4 0 "  w o u l d  
r e s u l t  i n  a g a i n  o f  4 0  a n d  a n  i n t e g r a l  v a l u e  
o f  30 ,  i . e . ,  o n l y  t h e  l a s t  v a l u e  s e n t  o v e r t h e  
b u s  f o r  t h a t  p r o g r a m  c o d e  w i l l  b e  e n t e r e d  
a f t e r  t h e  a p p r o p r i a t e  t e r m i n a t o r s  have been 
s e n t  o v e r  t h e  b u s .  

4 . 1 2 . 1  o u t p u t  D a t a  S t a t e m e n t s  

The 8 0 5 ' s  O u t p u t  D a t a  S t a t e m e n t s  a r e  g i v e n  
i n  T a b l e s  4 - 7  a n d  4 - 8 .  

4 . 1 2 . 2  T h e  "W0" D a t a  S t r i n g  ( T a b l e i - 7 )  

The f o l l o w i n g  example i n  HP B a s i c  i l l u s t r a t e  
t h e  c o m m a n d s  a s s o c i a t e d  w i t h  o b t a i n i n g  
o u t p u t  d a t a  f r o m  t h e  8 0 5 .  The a d d i t i o n  o f  
t h e  M0 c o m m a n d  r e t u r n s  t h e  i n s t r u m e n t  t o  
f r o n t  p a n e l  c o n t r o l  where i t  s t a y  s e v e n  when 

4 - 1 0  

d a t a  i s  r e q u e s t e d  f r o m  t h e  8 0 5  b y  t h e  H P  

c o m p u t e r .  

1 0  D I M  AS [19] 

2 0  O U T P U T  7 1 2 ;  "W0M0" 

3 0  E N T E R  712; A$ 

The  f o l l o w i n g  i n f o r m a t i o n  i s  s e n t  a c r o s s  t h e  
b u s  i n  t h e  I E E E - 4 8 8  f o r m a t  a s  a r e s u l t  o f  

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

The d a t a  a b o v e  i n d i c a t e s  t h a t  t h e  d i s p l a y  
t e m p e r a t u r e  i s  1 2 3 . 4 5 K  a n d  t h a t  t h e  s e t  
p o i n t  i s  1 2 3 . 4 0 K .  

4 . 1 2 . 3  T h e  "W1" D a t a  S t r i n g  ( T a b l e  4 - 7 )  

I f  i n s t e a d  o f  W0, W1 h a d  b e e n  r e q u e s t e d ,  
t h e  d a t a  s t r i n g  would have the f o l l o w i n g  format: 

A , B , K , K , A 2 0 , 0 2 , B 4 2 , 0 4 ( C R ) ( L F )  

The a b o v e  s t r i n g  i n d i c a t e s  t h a t  t h e  D i s p l a y  
S e n s o r  i s  A ;  t h e  C o n t r o l  S e n s o r  i s  B ;  b o t h  
a r e  i n  k e l v i n  t e m p e r a t u r e  u n i t s ;  t h e  SENSOR 

A I D  i n d i c a t i n g  t h a t  t h e  D i g i t a l  F i l t e r i n g  i s  
O f f  a n d  t h e  C u r v e  s e l e c t e d  i s  number 2 ;  t h e  
c u r v e  b e i n g  u s e d  f o r  I N P U T  A i s  2 ;  t h e  
S E N S O R  B I D  i n d i c a t e s  t h a t  D i g i t a l  F i l t e r i n g  
f o r  t h i s  channe l  i s  O n  and t h e  c u r v e  a s s i g n e d  
i s  4 ;  t h e  c u r v e  b e i n g  u s e d  i s  a l s o  4 .  
B o t h  c h a n n e l s  a r e  u s i n g  C u r v e  1 0 ,  t h e  
d i f f e r e n c e  i s  t h a t  I N P U T  A i s  s e t  f o r  a n  
u p p e r  L i m i t  o f  325K a n d  I N P U T  B i s  s e t  with 
a n  u p p e r  l i m i t  o f  4 7 5 K .  

4 . 1 2 . 4  T h e  " W 2 "  D a t a  S t r i n g  ( T a b l e  4 - 7 )  

F o r  t h e  c a s e  o f  U 2 ,  t h e  d a t a  s t r i n g  w o u l d  
h a v e  t h e  f o l l o w i n g  f o r m a t :  

Z 0 , M 2 , T 1  [ T E R M 1 ]  [ T E R M 2 ]  



w h e r e  t h e  Z0, M2 a n d  T 1  are defined in 
T a b l e  4 - 4 .  

4 .12.5 T h e  "W3" D a t a  S t r i n g  ( T a b l e  4 - 7 )  

T h e  s e t t i n g s  f o r  t h e  g a i n ,  r e s e t ,  h e a t e r  
r a n g e  a s  w e l l  a s  t h e  i n s t a n t a n e o u s  % o f  
H e a t e r  P o w e r  c a n  b e  t r a n s m i t t e d  f r o m  t h e  
8 0 5  w i t h  t h e  " W 3 "  c o m m a n d .  

4 . 1 2 . 6  The "WS" and "WP" Data Strings 
( T a b l e  4 - 8 )  

T h e s e  t w o  commands g i v e  t h e  same i n f o r m a t i o n  
a s  t h e  "W0" c o m m a n d ;  t h e  "WS" c o m m a n d  
g i v i n g  t h e  D i s p l a y  S e n s o r  r e a d i n g  w h i l e  t h e  
"WP" command r e s u l t s  i n  t h e  s e t  p o i n t  v a l u e .  

4 . 1 2 . 7  T h e  "WI" D a t a  S t r i n g  ( T a b l e  4 - 8 )  

T h i s  D a t a  S t r i n g  g i v e s  t h e m o d u l e s  p r e s e n t  
( d 3 ,  d 6 ,  P 2 ,  P 3  o r  R 1 )  i n  I n p u t  A a n d  B ,  
w h e t h e r  t h e  a n a l o g  o p t i o n  i s  p r e s e n t  and t h e  
i n t e r f a c e  o p t i o n ,  i f  p r e s e n t .  A t y p i c a l  d a t a  
s t r i n g  w o u l d  b e :  

A - d 3 ,  B - P 2 , 1 - 8 0 5 5 , 2 - 8 0 5 4  [TERM1] [TERM2] 

w h i c h  i n d i c a t e s  a s t a n d a r d  3 v o l t  i n p u t  f o r  
I n p u t  A; a 1 0 0  o h m p l a t i n u m  i n p u t  f o r  I n p u t  
B; a l i n e a r  a n a l o g  o p t i o n  i n  Option S l o t  1 
a n d  a I E E E - 4 8 8  o p t i o n  i n  Option S l o t  2 .  

4 . 1 3  S A M P L E  P R O G R A M M I N G  

4.13.1 HP86B K e y b o a r d  I n t e r a c t i v e  Program 

T h e  f o l l o w i n g  p r o g r a m  f o r  t h e  HP86B i s  a n  
i n t e r a c t i v e  p rog ram w i t h  t h e  keyboard  o f  t h e  
c o m p u t e r .  F o r  e x a m p l e ,  when t h e  u s e r  sees 
t h e  p r o m p t  o n  t h e  s c r e e n  a n d  t y p e s  i n  a  
v a l i d  8 0 5  command s u c h  as "W0", t h e  program 
w i l l  r e s u l t  i n  t h e  d i s p l a y  o f  t h e  805 response 
o n  t h e  s c r e e n .  

1 0  R E M  S e t  I E E E  A d d r e s s  t o  1 2  
2 0  R E M  A d d r e s s  S w i t c h  1 O P E N ( 0 )  

3 0  R E M  T h i s  p r o g r a m a l l o u s t h e u s e r  
t o  c o m m u n i c a t e  w i t h  t h e  8 0 5 ,  i n t e r -  
a c t i v e l y  f r o m  t h e  c o m p u t e r  k e y b o a r d  
4 0  D I M  A $ [ 1 0 0 ]  
5 0  I N P U T  B$ ! I N P U T  K E Y B O A R D  C O M M A N D  
6 0  O U T P U T  7 1 2  ; B $  ! S E N D  C O M M A N D  T O  805  
7 0  E N T E R  7 1 2  ; A$ ! R E C E I V E  A N S W E R  
8 0  D I S P  A $  ! D I S P L A Y  A N S W E R  

9 0  G O T O  5 0  
1 0 0  E N D  

4.13.2 N a t i o n a l  I n s t r u m e n t s  IBM E x a m p l e  

The  f o l l o w i n g  i s  t h e  same p r o g r a m  w r i t t e n  
f o r  t h e  N a t i o n a l  I n s t r u m e n t s  GPIP-PC2 
I E E E - 4 8 8  C a r d  f o r  I B M  PCs and Compat ib les .  

t o  g e t  ( C R ) ( L F )  

1 0  C L E A R  , 6 0 9 6 9  ! B A S I C  D E C L A R A T I O N S  
2 0  I B I N I T I  = 6 0 9 6 9  ! 
3 0  I B I N I T 2  = IBINIT1 + 3 
4 0  B L O A D  " b i b . m " , I B I N I T 1  
5 0  C A L L  I B I N I T 1 ( I B F I N D , I B T R G , I B C L R , I B P C T , I B S I C , I B L O C , I B P P C , I B B N A , I B O N L ,  
I B R S C , I B S R E , I B R S V , I P P A D , I B S A D , I B I S T , I B D M A , I B E O S , I B T M O , I B E O T , I B R D F , I B W R T F )  
6 0  C A L L  I B I N T 2 ( I B G T S , I B C A C , I B U A I T , I B P O K E , I B U R T , I B U R T A , I B C M D , I B C M O A , I B R D , I B R D A ,  
I B S T O P , I B R P P , I B R S P , I B D I A G , I B X T R C , I B R D I , I B U R T I , I B R D I A , I B U R T I A , I B S T A % , I B E R R % , I B C N T % )  
7 0  P R I N T  " M A K E  S U R E  C A P S L O C K  I S  O N "  ! 8 0 5  r e c o g n i z e s  o n l y  c a p i t a l  l e t t e r s  
8 0  T E M P $ = " 8 0 5 "  ! 8 0 5  i s  I E E E  a d d r e s s  l a b e l  s e t  u p  w h e n  r u n n i n g  I B C O N F  

9 0  C A L L  I B F I N D ( T E M P $ , T E M P % ) !  R e q u i r e d  c o m m a n d  t o  a d d r e s s  8 0 5  
1 0 0 A $ = S P A C E $ ( 2 5 5 ) !  2 5 5  i s  l a r g e s t  d a t a  t r a n s f e r  a l l o w e d  b y  t h e  I B M  f o r m a t  
1 1 0  I N P U T  B $  ! E n t e r e d  f r o m  k e y b o a r d  w h i l e  r u n n i n g  
1 2 0  B$=B$+CHR$(13)+CHR$(10)! A d d  C R  a n d  L F  t o  c o m m a n d  
1 3 0  C A L L  IBWRT(TEMP%,B$) !  S e n d  c o m m a n d  t o  8 0 5  
1 4 0  C A L L  I B R D ( T E M P % , A $ ) !  E N T E R  f r o m  8 0 5  ( S E E  N O T E  B E L O W )  
1 5 0  P R I N T  A $  ! D i s p l a y  r e c e i v e d  i n f o r m a t i o n  o n  s c r e e n  
1 6 0  A $ = S P A C E $ ( 2 5 5 ) !  C l e a r  A $  

1 7 0  G O T O  1 1 0  
1 8 0  E N D  
1 9 0  R E M  T h e  8 0 5  w i l l  r e t u r n  t h e  d a t a  r e q u e s t e d ,  b u t  i f  t h e  command i n p u t  d o e s 2 0 0  R E M  
n o t  r e q u e s t  n e w  i n f o r m a t i o n ,  t h e  8 0 5  w i l l  g i v e  t h e  i n f o r m a t i o n  l a s t  r e q u e s t e d .  

4 - 1 1  



T a b l e  4 - 7 .  8 0 5  O u t p u t  T a l k e r  D a t a  S t a t e m e n t s  

Command 
W0 

W1 

W2 

W3 

output Data statement 

Display Sensor and Set Point Data 

( )N1N2N3(.)N4N5(K) (,) ( )N6N7N8(.)N9N10(K) [TERM1 [TERM2 

17 characters plus up to 2 termina tors where: 
(.) may vary in position dependent on units and temperature. 
( )N1-N5( ) is the Sign, Display Sensor reading and units. 
( )N6-N10( ) is the sign, set point and units.  

Examples of the Display reading are (±) N1N2N3 ( . ) N4N5 (F) , 
Note that a l l  are "free field" where the uni t s  are K, C, F, V or R 
and the sign ( ) may be (±) for the fahrenheit and Celsius scales. 

(±)N1N2N3(.)N4N5(C) , ( )N1N2N3(.)N4N5(R) or ( )N1(.)N2N3N4N5(V) 

A and B Input Information 

C1( , )C2 (, )C3 (, )C4 ( ,A)C5C6 ( , )N1N2 ( ,B)C7C8 (, )N3N4 [TERM1] [TERM2] 
21 characters plus up to 2 termina tors where: 

is the Display Sensor A or B. 
is the Control Sensor A or B. 
is the Set Point Units (K, C, F, V or R ) .  
is the Display Units (K, C, F, V or R). 

is the A I D  (00 through FF) . 
is the A curve number (00 through 30). 
is the B I D  (00 through FF) . 
is the B Curve Number (00 through 30). 

C1 
C2 
C3 
C4 

C5C6 
N1N2 
C7C8 
N3N4 

Interface Status 

(Z)N1(,) (M)N2(,) (T)N3[TERM1] [TERM2] 

8 Characters plus up to 2 Termina tors where 

is EOI status (see Table 4-3). 
is Mode status (see Table 4-3). 
is Termina tor status (see Table 4-3). 

N1 
N2 
N3 

Control Data (Gain, Reset, Heater Range, % of Heater Power.) 

N1N2N3(,)N4N5N6(,)N7(,)N8N9N10[TERM1] [TERM2] 
13 characters plus up to 2 termina tors where: 

N1N2N3 is the Gain Value 
N4N5N6 is the Reset Value 
N7 is the Heater Range 
N8N9N10 is the % of Heater Power or Current out. 

4 - 1 2  



T a b l e  4 - 8 .  8 0 5  O u t p u t  T a l k e r  D a t a  S t a t e m e n t s  

Command 

WS 

WP 

WI 

Output 

Display Sensor Data 

( )N1N2N3(.)N4N5(K) [TERM1] [TERM2] 

8 Characters plus up to 2 Termi tors where the N1-N5 variations 
are the same as for W0. 

set point Data 

( )N67N8(.)N9N10[TERM1] [TERM2] 

8 Characters plus up to 2 termi tors where the N6-N10 variations 
are the same as for W0. 

Input and option card Data 

(A-1 C1C2 ( I B-1 C3C4 ( I 1-) C5C6C7C8 ( I 2-1 C9C10C11C12 [TERM1] [TERM2] 

23 Characters plus up to 2 Termi tors where: 

C1C2 
C3C4 
C5-C8 
C9-C12 

is the A Input Module. 
is the B Input Module. 
is the Linear Analog option (8055) Present. 
is the 8053 or 8054 Interface Option Present. 

4 . 1 3 . 3  HP Computer Example of 805 Commands 

The  f o l l o w i n g  p r o g r a m  i s  f o r  t h e  HP86B a n d  
e x e r c i s e s t h e  v a r i o u s  b u s  c o m m a n d s .  

1 0  R E M  S e t  I E E E  A d d r e s s  t o  1 2  
2 0  REM A d d r e s s  S w i t c h  1  OPEN ( 0 )  t o  g e t  
( C R ) ( L F )  
3 0  D I M  A S 1 2 5 1  ! F o r  l o n g e s t  s t r i n g  
4 0  OUTPUT 7 1 2 ; " W 0 "  ! N o t e  W0 
5 0  E N T E R  7 1 2 ; A $  ! A s k  f o r  s t r i n g  W0 
6 0  D I S P  "W0 " ; A $  ! D i s p l a y  s t r i n g  W0 
7 0  D I S P  " D i s p l a y  S e n s o r  = " ; A $ [ 1 , 8 ]  
7 5  R E M  D i s p l a y  S e n s o r  r e a d i n g  
8 0  D I S P  " S e t  P o i n t  = " ; A $ [ 1 0 , 1 7 ]  
8 5  R E M  D i s p l a y  S e t  P o i n t  r e a d i n g  
9 0  D I S P  ! S p a c e  a L i n e  
1 0 0  O U T P U T  7 1 2 ; " W 1 "  ! A a n d  B I n p u t  
1 1 0  E N T E R  7 1 2 ; A $  ! A s k  f o r  s t r i n g  W 1  
1 2 0  D I S P  "W1 = ";A$ ! D i s p l a y  s t r i n g  W1 
1 3 0  D I S P  
1 4 0  OUTPUT 7 1 2 ; " W 2 "  ! I n t e r f a c e  S t a t u s  
1 5 0  E N T E R  7 1 2 ; A $  ! A s k  f o r  s t r i n g  W2 
1 6 0  D I S P  "W2 = " ; A $  ! D i s p l a y  s t r i n g  W2 
1 7 0  D I S P  

1 8 0  O U T P U T  7 1 2 ; " W 3 "  
1 8 5  R E M  C o n t r o l  D a t a  ( G a i n ,  R e s e t ,  e t c . )  
1 9 0  E N T E R  7 2 0 ; A $  ! A s k  f o r  s t r i n g  W3 
2 0 0  D I S P  "W3 = ";A$! D i s p l a y  s t r i n g  W 3  
210 DISP " G a i n  =" ;A$[1 ,3 ]  ! D i s p l a y  Gain s e t t i n g  
220 DISP "Reset = " ; A $ [ 5 , 7 ] !  D isp lay  Reset s e t t i n g  
230 D I S P  " H e a t e r  Range = " ; A $ [ 9 ]  ! Heater  Range 
2 4 0  D I S P  "% P o w e r  = " ; A S  [11,13] ! % Power  
2 5 0  D I S P  
2 6 0  O U T P U T  7 1 2 ; " W S " !  S e t  f o r  WS 

2 7 0  E N T E R  7 1 2 ; A S  ! A s k  f o r  s t r i n g  US 
2 8 0  D I S P  "WS = " ; A $ !  D i s p l a y  s t r i n g  US 
2 9 0  D I S P  

3 0 0  O U T P U T  7 1 2 ; " W P " !  S e t  P o i n t  
3 1 0  E N T E R  7 2 0 ; A $  ! Ask  f o r  s t r i n g  UP 
3 2 0  D I S P  "WP = " ; A $ !  D i s p l a y  s t r i n g  W P  
3 3 0  D I S P  

3 4 0  O U T P U T  7 1 2 ; " W 1 " !  S e t  f o r  WI 
3 5 0  E N T E R  7 1 2 ; A $  ! Ask  f o r  s t r i n g  WI 
3 6 0  D I S P  "WI = " ; A $ !  D i s p l a y  s t r i n g  W I  
3 7 0  E N D  

4 - 1 3  
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S E C T I O N  V 

M A I N T E N A N C E  

5 . 1  I N T R O D U C T I O N  

T h i s  s e c t i o n  c o n t a i n s  i n f o r m a t i o n  n e c e s s a r y  
t o  m a i n t a i n  t h e  M o d e l  8 0 5 .  G e n e r a l  m a i n -  
t e n a n c e ,  f u s e  r e p l a c e m e n t ,  l i n e  v o l t a g e  
s e l e c t i o n  a n d  p e r f o r m a n c e  t e s t i n g  i s  c o n -  
t a i n e d  i n  t h i s  s e c t i o n .  

5 .2  G E N E R A L  M A I N T E N A N C E  

C l e a n  t h e 8 0 5  p e r i o d i c a l l y  t o  r e m o v e d u s t ,  
g r e a s e  a n d  o t h e r  c o n t a m i n a n t s .  U s e  t h e  
f o l l o w i n g  p r o c e d u r e :  

1.  C l e a n  t h e  f r o n t  a n d  b a c k  p a n e l s a n d c a s e  
w i t h  a s o f t  c l o t h  d a m p e n e d  w i t h  a m i l d  
d e t e r g e n t  a n d  w a t e r  s o l u t i o n .  C a u t i o n :  DO 
NOT u s e  a r o m a t i c  h y d r o c a r b o n s  o r  c h l o r i n -  
a t e d  s o l v e n t s  t o  c l e a n  t h e  8 0 5 .  T h e y  may 
r e a c t  w i t h  t h e  p l a s t i c  m a t e r i a l s  u s e d  i n  t h e  
u n i t  o r  t h e  s i l k  s c r e e n  p r i n t i n g  o n  t h e  back 
p a n e l .  

2 .  C l e a n  t h e  s u r f a c e  o f  t h e  p r i n t e d  c i r c u i t  
b o a r d s  ( P C B )  u s i n g  c l e a n ,  d r y  a i r  a t  l o w  
p r e s s u r e .  I f  g r e a s e  i s  e n c o u n t e r e d ,  s p r a y  
w i t h  F r e o n  T . F .  d e g r e a s e r  and remove g r i m e  
w i t h  d r y ,  l o w - p r e s s u r e  a i r .  

5 . 3  F U S E  R E P L A C E M E N T  

T h e  l i n e  f u s e  i s  a c c e s s i b l e  f r o m  t h e  r e a r  o f  
t h e  8 0 5 .  U s e  t h e  f o l l o w i n g  p r o c e d u r e  t o  
c h e c k  a n d / o r  r e p l a c e  t h e  f u s e :  

WARNING 

To prevent shock hazard, turn off the 
instrument and disconnect it from AC 

before replacing the fuse. 
line power and all test equipment 

1 .  S e t  t h e  POWER s w i t c h  t o  O F F  a n d  d i s -  
c o n n e c t  t h e  p o w e r  c o r d  f r o m  t h e  u n i t .  The  
f u s e  c o m p a r t m e n t  i s  l o c a t e d  j u s t  above  t h e  
p o w e r  c o n n e c t o r .  

2 .  O p e n  t h e  f u s e  c o m p a r t m e n t  b y  p r y i n g  
o p e n  t h e  c o v e r  w i t h  a s m a l l  s c r e w  d r i v e r .  

3 .  Remove t h e  r i g h t  f u s e  h o l d e r  by s l i d i n g  
i t  o u t  o f  i t s  p o s i t i o n  w i t h  t h e  a i d  o f  t h e  
s m a l l  s c r e w  d r i v e r .  

CAUTION 

For continued protection against fire 
hazard, replace only w i t h  the same 
type and rating of fuse as specified 
for the line voltage selected. 

4 .  R e p l a c e  t h e  f u s e  r a t e d  p e r  T a b l e  2 - 1 .  

5 .  R e p l a c e  f u s e  h o l d e r ,  c l o s e  f u s e  com- 
p a r t m e n t  a n d  c o n n e c t  p o w e r  c o r d .  

5 . 4  L I N E  V O L T A G E  S E L E C T I O N  

The  r e a r - p a n e l ,  t h r e e - p r o n g e d  l i n e  power 
c o n n e c t o r  p e r m i t s  t h e 8 0 5  t o  b e  c o n n e c t e d  
t o  1 0 0 ,  1 2 0 ,  2 2 0 ,  o r  2 4 0  V A C  l i n e  v o l t a g e s .  
U s e  t h e  f o l l o w i n g  p r o c e d u r e  t o  c h a n g e  t h e  
l i n e  v o l t a g e :  

WARNING 

TO prevent shock hazard, turn off the 
instrument and disconnect it from AC 
line power and a l l  test equipment 
before changing the line voltage 
selection. 

1.  P u l l  f u s e  c o m p a r t m e n t  c o v e r  u s i n g  t h e  
p r o c e d u r e  f o u n d  i n  S e c t i o n  5 - 5 .  

2 .  R e m o v e  v o l t a g e  s e l e c t o r  w h e e l  a n d  
i n s e r t  w i t h  t h e  p r o p e r  v o l t a g e  f a c i n g o u t .  
N o t e  t h a t  t h e  w h e e l  c a n  o n l y  b e  i n s e r t e d  
w i t h  t h e  w r i t i n g  r e a d  r i g h t  s i d e u p .  

3. I n s t a l l  t h e  p r o p e r  f u s e  a s  o u t l i n e d i n  
S e c t i o n  5 - 5 .  

5 - 1  



5 . 5  P E R F O R M A N C E  V E R I F I C A T I O N  

5 . 5 . 1  P e r f o r m a n c e  V e r i f i c a t i o n  C o n n e c t o r  

A p e r f o r m a n c e  v e r i f i c a t i o n  c o n n e c t o r  f o r  t h e  
r e a r  p a n e l  S E N S O R S / M O N I T O R S  c o n n e c t o r  
J1 t o  s i m u l a t e  d i o d e  s e n s o r  i n p u t s  i s  r e q u i r e d  
f o r  t h e  p e r f o r m a n c e  v e r i f i c a t i o n  o f  t h e  805. 
T h e  t e s t  c o n n e c t o r  c a n  b e  made b y  t a k i n g  
t h e  s o l d e r  p i n  p l u g  s u p p l i e d  w i t h  t h e  805  

a n d  c o n f i g u r i n g  t w o  r e s i s t o r s  t o  s i m u l a t e  t h e  
I n p u t  A a n d  I n p u t  B  s e n s o r s  i n  the two-wire 
c o n f i g u r a t i o n  a s  s h o w n  i n  F i g u r e  2 - 2 .  A 
1 0 0 K  ohm, 0 . 0 1 %  r e s i s t o r  i s  u s e d  i n  t h e  
p e r f o r m a n c e  t e s t .  T h i s  t e s t  c o n n e c t o r  can  
b e  u s e d  w i t h  a n  8 0 5  w i t h  a  d i o d e  i n p u t  
c o n f i g u r a t i o n  o n l y .  

5 . 5 . 2  P e r f o r m a n c e  V e r i f i c a t i o n  P r o c e d u r e  

The p e r f o r m a n c e  t e s t i s  d e s i g n e d  t o  v e r i f y  
t h e  o v e r a l l  o p e r a t i o n  o f  t h e  805  a n d  c a n  b e  
u s e d  a s  a p e r i o d i c  m a i n t e n a n c e  c h e c k .  The 
f o l l o w i n g  e q u i p m e n t  i s  u s e d  i n  t h e  t e s t .  

1. D i g i t a l V o l t m e t e r / M u l t i m e t e r  ( D V M ) -  4 
1 / 2  d i g i t  r e s o l u t i o n  o r  b e t t e r .  

2 .  P e r f o r m a n c e  V e r i f i c a t i o n  C o n n e c t o r  - 
f a b r i c a t e d  p e r  S e c t i o n  5 - 1 0 .  

C o m p l e t e  t h e  f o l l o w i n g  s e t - u p  p r o c e d u r e  f o r  
t h e  p e r f o r m a n c e  v e r i f i c a t i o n  t e s t :  

1 .  C o n n e c t  t h e  D V M  a c r o s s  t h e  100K r e s i s -  
t o r  o f  I n p u t  A  o f  t h e  t e s t  c o n n e c t o r .  

2 .  C o n n e c t  t h e  8 0 5  t o  l i n e  p o w e r  a n d  t u r n  
t h e  u n i t  O N .  V e r i f y  t h a t  t h e 8 0 5  i n i t i a l i z e s  
t o  t h e  p r o p e r  P O W E R - O N  s t a t e  a s  d e f i n e d  i n  
S e c t i o n  3 . 6 . 1 .  

The f o l l o w i n g  p r o c e d u r e  i s  u s e d  t o  m a n u a l l y  
t e s t  t h e  o v e r a l l  o p e r a t i o n  o f  a n  8 0 5 .  

N o t e :  T h e  u n i t  s h o u l d  b e  a l l o w e d  a 
o n e - h o u r  w a r m - u p  t i m e  t o  a c h i e v e  r a t e d  
s p e c i f i c a t i o n s :  

1. The DVM a c r o s s  t h e  t e s t  r e s i s t o r  s h o u l d  
r e a d  1.0000 + / -  1 0 0  uV d c  p r o v i d e d  t h e  100K 
r e s i s t o r  i s  e x a c t  i n  v a l u e .  T h i s  i s  a  check 
o f  t h e  c o n s t a n t  c u r r e n t  s o u r c e  o f  1 0  m i c r o -  

5 - 2  

Temperature 
Displayed, K 

a m p e r e s .  

2 .  S e l e c t  I n p u t  A  f o r  t h e  d i s p l a y  S E N S O R .  

The  v o l t a g e  w h i c h  with b e  d i s p l a y e d  s h o u l d  
b e  1 . 0 0 0 0  v o l t s .  The k e l v i n  t e m p e r a t u r e  
w h i c h  w i l l  b e  d i s p l a y e d  d e p e n d s  o n  t h e  
c u r v e  s e l e c t e d  b y  t h e  A  S E N S O R  I D .  The 
c h o i c e s  a r e  a s  f o l l o w s :  

Description Curve 
No. 

00 
01 
02 
03 
04 

Switch 
45678 

00000 
00001 
00010 
00011 
00100 

71.8 
71.4 
87.8 

87.8 
N/A 

DRC-D 
DRC-E1 
CRV 10 
DIN-PT 
CRV 10 

3 .  V e r i f y  t h a t  t h e  u n i t s  c a n  b e  c h a n g e d  b y  
p u s h i n g  i n  t h e  U N I T S  k e y  t o  c h a n g e  t h e  
u n i t s  i n  s e q u e n c e ;  K ,  V ,  F ,  C ,  K ,  e t c .  
( N o t e :  t h e  unit goes t o  V  f o r  a  d i o d e  c o n -  
f i g u r a t i o n  or for a r e s i s t a n c e m o d u l e .  

4 .  C h a n g e  t o  I N P U T  6 .  R e p e a t  t h e  a b o v e  
p r o c e s s  b y  v e r i f y i n g  t h e  c u r r e n t  s o u r c e  and 
t h e  A / D  s e t t i n g s  f o r  t h i s  i n p u t .  

5 . 6  C A L I B R A T I O N  

5 . 6 . 1  I n p u t  C a r d  C a l i b r a t i o n  

C a l i b r a t e  e a c h  i n p u t  module as s p e c i f i e d  i n  
S e c t i o n  V I  f o r  t h a t  m o d u l e .  

5 . 6 . 2  C u r r e n t  S o u r c e  C a l i b r a t i o n  

C o n n e c t  t h e  v o l t a g e  l e a d s  o f  t h e  D V M  
a c r o s s  t h e  100K t e s t  r e s i s t o r  f o r  I n p u t  A  
a n d  adjust theA-I t r i m p o t  u n t i l  t h e  v o l t a g e  
a c r o s s  t h e  r e s i s t o r  i s  e x a c t l y  1.0000 v o l t s .  
R e p e a t  t h i s  p r o c e d u r e  f o r  I n p u t  6 .  

5 . 6 . 3  A / D  C o n v e r t e r  C a l i b r a t i o n  

S e l e c t  t h e  0 0  c u r v e  f o r  t h e  S E N S O R  A  I D  
a n d  t h e  A i n p u t  f o r  d i s p l a y w i t h  k e l v i n  
u n i t s .  C o n n e c t  t h e  v o l t a g e  s t a n d a r d  a c r o s s  
t h e  V +  a n d  V -  p i n s  o f  t h e  A i n p u t  o n  t h e  
J !  S E N S O R S / M O N I T O R S  C o n n e c t o r .  S e t  t h e  
V o l t a g e  S t a n d a r d  t o  0 . 8 4 6 0 6  v o l t s  a n d  a d -  



M o d e l  8 0 5  

j u s t  t h e  t r i m p o t  m a r k e d  A / D  o n  t h e  m i c r o -  
p r o c e s s o r  c a r d  until t h e  d i s p l a y  r e a d s  130.0 
k e l v i n .  

I f  a V o l t a g e  S t a n d a r d  i s  n o t  a v a i l a b l e ,  t h e n  
c o n n e c t  t h e  100K p r e c i s i o n  r e s i s t o r  a c r o s s  
t h e  I + ,  V +  t o  t h e  V - ,  I -  p i n s  o f  t h e  A  i n p u t  
a n d  a d j u s t  t h e  A / D  t r i m p o t  u n t i l  t h e  d i s p l a y  
r e a d s  1.000 v o l t s ,  o r  f o r  a m o r e  a c c u r a t e  
c a l i b r a t i o n ,  s e l e c t  a k e l v i n  d i s p l a y  and ad jus t  
t h e  d i s p l a y  until i t  r e a d s  7 1 . 8 1  k e l v i n .  

5 . 6 . 4  S e t  P o i n t  C a l i b r a t i o n  

P l a c e  t h e  g r o u n d  o f  t h e  D V M  i n t o  TP1 a n d  
t h e  p o s i t i v e  l e a d  i n t o  T P 2 .  C h a n g e  t h e  
d i s p l a y  u n i t s  t o  v o l t a g e .  S e t  t h e  s e t  p o i n t  
t o  0 v o l t s  a n d  a d j u s t  SP ZERO ADJ u n t i l  t h e  
D V M  r e a d s  0 . 0 0 0 0  v o l t s .  S e t  t h e  s e t  p o i n t  
t o  2 . 2 0 0  v o l t s  a n d  a d j u s t  t h e  SP SPAN ADJ 
until t h e  D V M  r e a d s  2 .2000  v o l t s .  R e p e a t  
u n t i l  n e i t h e r  r e a d i n g  c h a n g e s .  

5 . 6 . 5  H e a t e r  M e t e r  C a l i b r a t i o n  

C o n n e c t  a l o a d  r e s i s t o r  o f  a p p r o p r i a t e  wat-  
t a g e  i n  p l a c e  o f  t h e  l o a d h e a t e r .  S e t u p  t h e  
8 0 5  s o  t h a t  n o t  m o r e  t h a n  5 0 %  h e a t e r  p o w e r  
i s  s e t .  P l a c e  t h e  l o w  l e a d  o f  t h e  D V M  i n t o  
T P 6 ,  t h e h i g h  l e a d  i n t o  TP5 a n d  a d j u s t  PUR 
V -  ADJ u n t i l  t h e  D V M  r e a d s  1 . 0 0 0  v o l t s .  
T h e n  p l a c e  t h e  l o w  l e a d  o f  t h e  D V M  i n t o  
TP8 ,  t h e h i g h  l e a d  i n t o  T P 7  a n d  a d j u s t  PUR 
V R E F  ADJ u n t i l  t h e  D V M  r e a d s  1 . 0 0 0  v o l t s .  

5 . 6 . 6  O u t p u t  C u r r e n t  A d j u s t  

P l a c e  t h e  h i g h  l e a d  o f  t h e  D V M  i n t o  TP5, 
t h e  l o w  l e a d  i n t o  T P 9  a n d  a d j u s t  P W R  V+ 
A D J  u n t i l  t h e  D V M  r e a d s  1 . 0 0 0  v o l t s .  

5 . 7  TROUBLESHOOTING 

I n f o r m a t i o n  o n  t r o u b l e s h o o t i n g  t h e  M o d e l  
8 0 5  c o n t r o l l e r  i s  c o n t a i n e d  i n  t h e  T e c h n i c a l  
S e r v i c e  G u i d e  f o r  t h i s  i n s t r u m e n t .  T h i s  
G u i d e  i s  a v a i l a b l e  f r o m  L a k e  S h o r e  f o r  a 
n o m i n a l  c h a r g e .  
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S E C T I O N  V I  

O P T I O N  A N D  A C C E S S O R Y  I N F O R M A T I O N  

6 . 1  I N T R O D U C T I O N  

T h i s  s e c t i o n  c o n t a i n s  a b r i e f  d e s c r i p t i o n  
o f  t h e  o p t  i o n s  a n d  a c c e s s o r i e s  a v a i l a b l e  
f o r  t h e  M o d e l  8 0 5  T e m p e r a t u r e  C o n t r o l l e r .  
E a c h  O p t i o n ,  I n p u t  M o d u l e  a n d  a c c e s s o r y  
i s  l i s t e d  b y  p a r t  n u m b e r  i n  T a b l e  6 - 1 .  

T a b l e  6 - 1 .  O p t i o n  a n d  A c c e s s o r i e s  f o r  
M o d e l 8 0 5  T e m p e r a t u r e  C o n t r o l l e r  

P A R T  D E S C R I P T I O N  
N U M B E R  

O P T I O N  I N P U T  M O D U L E S  

8 0 5 - 6  6 v o l t  c o n v e r s i o n  f o r  T G - 1 2 0  
S e r i e s  D i o d e s  

8 0 5 - P 2  1 0 0  o h m  p l a t i n u m  c o n v e r s i o n  
i n p u t  m o d u l e  

8 0 5 - P 3  1 0 0 0  ohm p l a t i n u m  c o n v e r s i o n  
i n p u t  m o d u l e  

8 0 5 - R 1  2 7  o h m  R h - F e  c o n v e r s i o n  
i n p u t  m o d u l e  

A C C E S S O R I E S  

1 0 6 - 2 5 0  M o d e l  8 0 5  C o n n e c t o r  K i t  
R M - 3 H 1  R a c k  M o u n t i n g  K i t  
R M - 3 H 2  R a c k  M o u n t i n g  K i t  
8 0 7 2  I E E E - 4 8 8  I n t e r f a c e c a b l e  
8 2 7 1 - 1 1  S e n s o r / H e a t e r  C a b l e  
8 2 7 1  - 1 2  S e n s o r / H e a t e r / O u t p u t  C a b l e  

2 5  o h m  c a r t r i d g e  h e a t e r  
5 0  o h m  c a r t r i d g e  h e a t e r  

O U T P U T  P O W E R  O P T I O N  

U 6 0  6 0  m a t t  o u t p u t  s t a g e  f o r  
2 5  o h m  h e a t e r  

O P T I O N  I N T E R F A C E  C A R D S  

8 0 5 3  R S - 2 3 2 C  I n t e r f a c e  C a r d  
8 0 5 4  I E E E - 4 8 8  I n t e r f a c e  C a r d  
8 0 5 5  A n a l o g  O u t p u t  C a r d  

6 - 2  O P T I O N  I N P U T  M O D U L E S  

T h e  Option I n p u t  M o d u l e s  a r e  d e s c r i b e d  
i n  S e c t i o n  I ,  T a b l e  1 . 1  o f  t h i s  M a n u a l .  

6.3 A C C E S S O R I E S  

6 . 3 . 1  M o d e l  8 0 5  C o n n e c t o r  K i t  

T h e  c o n n e c t o r  k i t  f o r  t h e  M o d e l  8 0 5  
c o n s i s t s  o f  o n e  2 4  p i n  "D" s t y l e  p l u g  
m a t e  t o  t h e  J 1  S E N S O R S / M O N I T O R S  

c o n n e c t o r  ( L S C I  S t o c k  # 1 0 6 - 2 5 0 ) .  

6 - 3 . 2  R M - 3 H 1 / 3 H 2  R a c k  M o u n t  K i t s  

T h e  M o d e l  8 0 5  c a n  b e  r a c k  m o u n t e d  i n  a 

s t a n d a r d 1 9  i n c h  i n s t r u m e n t  r a c k  u s i n g  
e i t h e r  t h e  R M - 3 H I  o r  R M - 3 H 2  R a c k  
M o u n t i n g  K i t s .  T h e  R M - 3 H 1  k i t  m o u n t s  
o n e  S t y l e  L h a l f - r a c k  u n i t  i n  a  h e i g h t  o f  
3 . 5  i n c h e s .  T h e  R M - 3 H 2  m o u n t s  t w o  
h a l f - r a c k  u n i t s  i n  t h e  same s p a c e ,  s i d e -  
b y - s i d e .  ( R e f e r  t o  F i g u r e  2 - 1  f o r  a R M -  
3 H 1  i n s t a l l a t i o n  w i t h  h a n d l e s ) .  

6 . 3 . 3  8 0 7 2  I E E E - 4 8 8  I n t e r f a c e c a b l e  

T h e  8 0 7 2  I E E E - 4 8 8  i n t e r f a c e  c a b l e  i s  one 
m e t e r  l o n g  a n d  i s  e q u i p p e d  w i t h  d o u b l e -  
e n d e d  c o n n e c t o r s  s o  i t  m a y b e  i n t e r -  
c o n n e c t e d  i n  s e r i a l  o r  s t a r  p a t t e r n s  
c o m m o n  i n  I E E E  i n s t r u m e n t  c o n f i g u r -  
a t i o n s .  

6 . 3 . 4  8 2 7 1 - 1 1  S e n s o r / H e a t e r  C a b l e  

T h e  8 2 7 1  - 1 1  S e n s o r / H e a t e r  C a b l e  i s  1 0  
f e e t  ( > 3  m e t e r s )  l o n g  w i t h  a 2 4  p i n  D -  
s t y l e  l o c k i n g  r e c e p t a c l e  w i t h  h o o d  a n d  a  
d u a l  b a n a n a  p l u g  f o r  p o w e r  o u t p u t .  
I n c l u d e d  a r e  f o u r  l e a d c o n n e c t i o n s  f o r  
t w o  s e n s o r s  a s  w e l l  a s  t h e  p o w e r  o u t p u t  
l e a d s .  T h i s  c a b l e  i s  c o n s t r u c t e d  f r o m  
s i x  i n d i v i d u a l l y  s h i e l d e d  t w i s t e d  p a i r s  
a n d  m a t e s  t o  J 1 ,  t h e  2 4  p i n  D - s t y l e  c o n -  
n e c t o r  a n d  t h e  b a n a n a  o u t p u t  f o r  p o w e r  
o n  t h e  b a c k  o f  t h e  M o d e l  8 0 5 .  T h e  

6 - 1  



S e c t i o n  II 

o t h e r  e n d  o f  t h i s  c a b l e  i s  u n t e r m i n a t e d  
a n d  r e a d y  f o r  t h e  u s e r  t o  a d d  h i s  s y s t e m  
c o n n e c t o r .  

6 . 3 . 5  8 2 7 1 - 1 2  S e n s o r / H e a t e r / O u t p u t  
C a b l e  

T h e  8 2 7 1 - 1 2  S e n s o r / H e a t e r / O u t p u t  C a b l e  
i s  t h e  s a m e  a s  t h e  8 2 7 1 - 1 1  S e n s o r / H e a t e r  
C a b l e  w i t h  t h e a d d i t i o n o f  t h e b u f f e r e d  
o u t p u t  o f  s e n s o r  v o l t a g e  a n d c o n n e c t i o n s  
f o r  t h e  o p t i o n a l  a n a l o g  o u t p u t .  C o n -  
s t r u c t i o n  i s  f r o m  n i n e  i n d i v i d u a l l y  s h i e l d -  
e d  t w i s t e d  p a i r s .  

6 . 4  O U T P U T  POWER O P T I O N  

6 . 4 . 1  W60 O u t p u t  S t a g e  

T h e  W60 o u t p u t  s t a g e  f o r  t h e  M o d e l  8 0 5  
T e m p e r a t u r e  C o n t r o l l e r  r e p l a c e s  t h e  s t a n -  
d a r d  2 5  w a t t  o u t p u t  s t a g e  w i t h  a n  o u t p u t  
w h i c h  i s  r a t e d  a t  g r e a t e r  t h a n  1 . 5  
a m p e r e s  a n d  up  t o  4 0  v o l t s  r e s u l t i n g  i n  a  
m a x i m u m  p o w e r  o u t p u t  o f  a p p r o x i m a t e l y  
6 0  w a t t s  i n t o  a 2 5  o h m  l o a d .  

6 . 5  O P T I O N  I N T E R F A C E  C A R D S  

6 . 5 . 1  M o d e l  8 0 5 3  R S - 2 3 2 C  I n t e r f a c e  

T h e  8 0 5 3  R S - 2 3 2 C  I n t e r f a c e  i s  d e s i g n e d  
t o  b e  i n s t a l l e d  i n  a n  8 0 5  a n d  p r o v i d e  a n  
i n t e r f a c e  w i t h  a n  e x t e r n a l  R S - 2 3 2 C  
i n s t r u m e n t  s u c h  a s  a c o m p u t e r ,  m o d e m  o r  
C R T .  T h e  i n t e r f a c e  o p e r a t e s  i n  a h a l f  
d u p l e x  m o d e  ( i t  c a n  t r a n s m i t  a n d  r e c e i v e  
i n f o r m a t i o n  i n  o n e  d i r e c t i o n  a t  a t i m e )  
a n d  d a t a  t r a n s m i s s i o n  i s  a s y n c h r o n o u s  
( e a c h  c h a r a c t e r  i s  b r a c k e t e d  b y  s t a r t  a n d  
s t o p  b i t s  t h a t  s e p a r a t e  a n d  s y n c h r o n i z e  
t h e  t r a n s m i s s i o n a n d  r e c e i p t  o f  d a t a ) .  
T h e  b a u d  r a t e  i s  s w i t c h  s e l e c t a b l e  a t  3 0 0  
o r  1 2 0 0  b a u d  a n d  t h e  i n t e r f a c e  m a i n t a i n s  
E I A  v o l t a g e  l e v e l s  f o r  d a t a  t r a n s m i s s i o n .  

6 . 5 . 2  M o d e l  8 0 5 4  I E E E - 4 8 8  I n t e r f a c e  

T h e  I E E E - 4 8 8  i n t e r f a c e a n d  i t s c o m m a n d s  
a r e  d e s c r i b e d  i n  S e c t i o n  I V  o f  t h i s  
m a n u a l .  

6 - 2  

M o d e l  8 0 5  

6 . 5 . 3  M o d e l  8 0 5 5  A n a l o g  O u t p u t  O p t i o n  

T h e  8 0 5 5  A n a l o g  O u t p u t  i s  d e s i g n e d  t o  
b e  i n s t a l l e d  i n  a  M o d e l 8 0 5  a n d  p r o v i d e  
a n  a n a l o g  v o l t a g e  o u t p u t  o f  d i s p l a y  s e n -  
s o r  t e m p e r a t u r e  i n  k e l v i n  f o r  t h e  p u r -  
p o s e  o f  r e c o r d i n g ,  e i t h e r  w i t h  a s t r i p  
c h a r t  r e c o r d e r  o r  o t h e r  s i m i l a r  d e v i c e .  
T h e  o u t p u t  r e s o l u t i o n  i s  0.1 mV o u t  o f 1  
v o l t .  



PRECISION CALIBRATION OPTION 
(8002-05) 

FOR THE 

MODEL 805 

TEMPERATURE CONTROLLER 



A bout the Precision Calibration Option 
Lake Shore’s Precision Option is a custom-programmed NOVRAM which improves 
the specified accuracy to 0.1 K or better over a given calibration range for DT-470 
Series Silicon Diode Sensors. Accuracy for other sensors depends on the sensor 
type and calibration range. 

The Precision Option Table is a piecewise linear interpolation based on the sensor 
calibration. Optimum break points are determined by an iterative procedure using 
weighted linear least squares defined by either a maximum number of break points 
allowed or a maximum allowable error. The break point voltages are the values from 
the least squares linear equations and will therefore differ from the calibration data. 
Differences between voltages from the input table and the break point voltage are 
converted to a corresponding error in temperature by dividing the voltage difference 
by the sensitivity. Temperature errors by this method will be considerably less than 
by linear interpolation between calibration data points. 

A copy of the break point information containing sensor type, sensor serial number, 
maximum allowable error, break point number, voltage (or resistance), temperature 
and temperature error is supplied. A second sheet containing only the break point 
temperatures and voltages is also supplied. 

Precision Calibration Option Installation 
Model 805 Installation (Blue Enclosure) 

WARNING To prevent shock hazard, turn off the instrument and disconnect it from AC 
line power and all test equipment before removing cover. 

1. 

2. 

Set the POWER switch to off and disconnect the power cord from the unit. 

Remove the two screws which are located along the rear edge of the top 
panel. Slide the panel toward the rear of the instrument and off. If the top 
panel will not slide out, use a small flathead screwdriver to pry the top panel 
lip away from the back panel. 

The calibration cover will now be seen. 3. 

FRONT OF UNIT 

4. Remove the three screws which secure the calibration cover to its clips and 
lift the calibration cover straight up. 
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5. 

6. 

Carefully remove the microprocessor card by pulling it straight up. 

The NOVRAM (precision option) should be placed in the socket on the 
microprocessor card which will be the closest to the front of the unit when the 
card is replaced. Remove the old NOVRAM by placing a small flat head 
screw driver between the NOVRAM and its socket. Be sure that pin 1 of the 
NOVRAM is placed at the top of the card. Pin 1 is indicated by a small 
circular depression in the top case of the NOVRAM. 

Carefully replace the microprocessor card by pushing it straight down into 
its slot. 

Note that the calibration cover has plastic posts which restrict side-to-side 
movement of the individual cards. Re-align the cards so that their respective 
adjustment pots and test points are accessible through the calibration cover. 
Replace the three calibration cover mounting screws 

Replace the top enclosure and tighten the screws. 

7. 

8. 

9. 

Model 805 Installation (Gray Enclosure) 

WARNING To prevent shock hazard, turn off the instrument and disconnect it from AC 
line power and all test equipment before removing cover. 

1. 

2. 

Set the POWER switch to off and disconnect the power cord from the unit. 

Remove the 6 screws from the sides of the top enclosure half and lift the 
cover off. 

The calibration cover will now be seen. 3. 

FRONT OF UNIT 

4. Remove the four screws which secure the calibration cover to the instru- 
ment. Also, remove the screw in the center of the rear panel of the instru- 
ment located near the top. Lift the calibration cover straight up to remove. 

Carefully remove the microprocessor card by pulling it straight up. 5. 
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6. The NOVRAM (precision option) should be placed in the socket on the 
microprocessor card which will be the closest to the front of the unit when the 
card is replaced. Remove the old NOVRAM by placing a small flat head 
screw driver between the NOVRAM and its socket. Be sure that pin 1 of the 
NOVRAM is placed at the top of the card. Pin 1 is indicated by a small 
circular depression in the top case of the NOVRAM. 

Carefully replace the microprocessor card. 

Note that the calibration Cover has plastic posts which restrict side-to-side 
movement of the individual cards. Re-align the cards so that their respective 
adjustment pots and test points are accessible through the calibration cover. 
Replace the calibration cover mounting screws. 

Replace the top enclosure and tighten the screws. 

7. 

8. 

9. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


