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S E U T ' ] 0 N  I  -  S E R I E S 2OOO CONTROLLERS

l.l rlfB.o_DulTr0ry

T h r s  m a n u a l  c o n t a . i r i s  d e t a t  L e d  i r r f o r n r a t . i o n  c r r r  t h e  t n o d r f  i c a t r o n ,  r a t r g i n g ,  c a l i b r a t r o n

a n d  s e r v i c t n g  t l l  S e r  i e s  2 0 0 t 1  r r  i c r o p r o c e s s c l r - b a s e d  c o n t r o l  l e r s .

T h e  S e r i e s  2 0 0 0  f a n r i  l y  o i  o o r r t  r o l l e r s  p o s s e s s  e x t e r r s r v e  c a p a b i l i t y  t o  c t t n t r o l  ; r

m u l t i t u d e  o f  d t f f e r - e r r t  s i n s l e  a n c l  t w o  l o o p  s y s t e r r s .  W h i l e  t e m p e r a t u l - e  c o n t r o l  i s  t h e

f l t o s t  p o p u l a r  a p p l j c a t i o r r ,  t . h r :  S e r - i e s  2 0 0 0  ] n s t r u m e t l t s  c a n  c o l l t r o l  a n y  p r o c e s s  o r

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

f r o n  a  r e l i r y  o r  a n a l o g  o u t . p u t  s j g n a l  l - n  a  v a r i e t y  o f  c o n t r o l  f o r m s .  T h e s e  o u t p u t

f u n < r t , r o n s  m a y  b e  a l a r n r  ,  o r r - o f  f  ,  o r  P I D . T h i s  m a n u a l  i s  s t r u c t u r e d  t o  a l l o w  a

n r g d i . f l c i l I t o n  c e n t e r  t o  c h a n g e  r r n e  o f  t . h e  s t a n d a r d  s t o c k e d  c o t r t r o l l e r s  t o  n r ; r t c h  a  w i d e

v a r - i e t y  o f  u s e r  r e q u i r e r n e n t s  b y  f o l  l o w i n g  t h e  d e t a i l e d  i n s t r u c t l o n s  g l v e n  h e r e r t t .

T i r r s  R E P A I R  &  M O D I F ' I C A T I O N  M A N t l A l ,  ( 9 5 8 - 1 1  )  i s  d i r e c t e d  t o  t h e  M o d r f r c a t i o r r  C e n t e r

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

T h e  I N S T A L L A T I o N  A N I )  I t I I R I N G  I N S ' I R U 0 l ' I t J N S  n o r m a l l v  s u p p l r e d  w i t h  t h e  c o n t r o l l e r s

s h o u l d  b e  r e a d  f i r s t  t . o  f a n r i l i a r r z e  o n e s e l f  w i t t r  t h e  S e r i e s  2 0 0 0  i n s t r u n r e n t s  b e f t l r e

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

T h i s  n r a n r r a . l  c o n t a i l s  4  d e s c r i p L i r - r n  o f  t l r e  c o r t t r t t l l e r ' ,  p a r t s  l r s t s ,  s c h e r n a t i c s ,  P C

b o a r d  l a y o r r t s  a 1 d  f l e l . a i l e d  n r o c l i f  i r : a t i o r r  : r n d  s e r v i c i r r g  p r o c r t d t l r e s .  W h e r e  p r a c t l c a l ,

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

0 n l y  s p e c r a l  p a r t - s  a r r d  a s s e r n b l i e s  a r e  s p e c r f  i . e d  a s  " P u r c h a s e  f  r o m  [ , F 8 " .  S t a n d a r d

l t e m s  s u c h  a s  r e s i s t o r s  a r r d  c a p a c i t o r s  m a y  b e  p r o c u r e d  l o c a l l y .  T h e  t a b l e  i . n  S e t : t l c r n

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

d e s c r i b e d  r r r  t h i s  n r a r r u a l .

B e c a u s e  o f  t h e i  r  I  r n r r  t e d  a r r d  s p e c  i a l  r r a t r r r  e ,  M o d e l s  2 0 1 6 ,  2 O l 9  a n d  2 0 3 1  a r e  n o t

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

M o d e l  2 0 4 0  L r m i t  C o n t r o l l e r  i s  c o v e r e d  l u  M O D  M A N U A I ,  9 5 8 - 3 3 .

I .2 cONrRor,L,E& llBVIll Nq

' I h i s  n r a r t r r a i  r r r r : l r r d e s  d e t a i l e r l  t r o r r l i l e s h o u t i r r g  a r r d  r e p a i r  r n f o r r n a t l o t r  t o  a l l o w  t h e  M O D

C F I N T E R  t o  r e p a i r  a  r n a l f u n c t i o n i n g  c o n t r o l l e r .  I f  t h e  u n i t  c a n n o t  b e  r - e p a i r e d ,

c o n t a c t .  t h e  f a c :  t o r y  t ( )  o b l a r n  a u t h o r j z a t . i o n  t o  r e t u r r t  t h e  u n i t  t o  t h e  f a c t o r y  f o r

r e p a l  r s ,

- l - L F E  I n s t r u m e n t s  D i v i s i o r r
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Fo I  lowr r rg  p  rope r
b r i e f  d e s c r i p t r o t r

1 . 3

a u t h o r i z a t i o n ,  t h e  c o n t r - o l l e r  s h o u l d
o f  t h e  o b s e r v e d  p r o b l e n r  a n d  s h r p p e d  p r

L F E  I n s t r u m e n t s  D t v i s i o n
R e p a i r  D e p a r t n e n t

1 1 6 5 5  C h r i l l i c o t h e  R o a r l
C h e s t e r l a n d ,  O h l o  4 4 0 2 6 - 1 9 9 4

( 2 1 6 )  7 2 9 - 1 6 8 1

t 0

b e  a d e q u a t e l y  p a c k e d  \ r r t t t  a
e p a i d  t o :

F o r  t h e  M o d e l  2 0 1 0  o n l y ,  t w o  d l f f e r e n t  d e s i g r r s  a r e  i n  u s e .  T h e  d r f f e r e n c e s  a i e  ' r
t h e  a p p e a r a n c e  o f  t h e  - i l  l u m i n a t e d  v a c u r r n r  f  l u o r e s c e n t  d i s p l a y  a n d  r n  t h e  c o l . r e s p o r r r l  r n gE P R O M  c o t r t a i t r i n B  t h e  c o n t r o l l i n e  p r o g r a m m i n g .  T h e  j . n l t i a l  d i s p l a y  \ , r a s  s t r p p l r e d  w r t h
a n  E P R O M  m a r k e d  w l t h  t h e  p a r t  n u m b e r  l 6 8 5 - 1 .  , s t a r t r n g  a b o u t  S e p t e m b e i - l 9 8 l ,  t h e
d l s p l a y  w a s  c h a n g e d  a n d  t h i s  n e w  d r s p l a y  h a s  b e e n  s u p p l i e d  w l t h  E p R o M s  l 6 g 5 - 2 ,  l 5 g 5 - 5
a n d  h i g h e r  p a r t  n u m b e r s .

I ' h e  c o l l t r o l l e r s  w i t h  t h e  o l d  d r s p l a y  a n d  1 6 8 5 - l  E p R o M  h a v e  a  v a c u u m  f l u o r e s c e n t
d i ' s p l a y  r n  w h i c h  t h e  I  a n d  2  i n d i c a t o r s  f o r  A l a r m s  a d  o u t p u t s  a r e  c l o s e  t o g e t h e i  s o
t h a t  w h e n  i l l u r n r r r a t e d  t o g e t h e r ,  t h e y  a p p e a r  t o  l o o k  l i k e  a  1 2 .

a$&al_qa!q!_ MODEL 20

T h e  c o n t  r o  1  l e r s  w i t h  t h e  n e w
f l u o r e s c e n t  d r s p l a y  w h e r e  t h e
s e p a r a t e d .  T h l s  d i s p l a y  a l s o
c h a r a c t e r s .

d i sp lay  a r i d  1685 -2  o r  h lghe r  EPROM,S  have  ; r  vacuum
a  a n d  2  t n d r c a t o r s  f o r  A l a r n s  a n d  O u t p t r t s  a r t :

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

0L ,D  D ISPLAY &  1 { r85 - l  } iPROM

INFORMATION ON EARLY MODEL
EPROM ARE NOT CONTAINED
I  NF 'ORMATION.

N E W  D I S P L A Y  & I  6 8 5 - 2  ,  - 5  ,  E T C

;!;': Na)T F /: :':

20  IO  CONTROLLERS WITH THE OI ,DER D ISP I ,AY  AND 1685 -  1
IN  THIS  MANUAL.  REFER TO MANUAL 958 -27  FOR ' IH IS

LFE Ins tnuner r ts  D iv ls ion _ ' )_
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r : : l -  CAUTI0N

TO I )REVENT CONTACT DETERIORATION DUE TO D ISS IMILAR METALS '  DO NOT

I N' I I ]RM I  X I  I  O BOARD AND CPU BOARD GOI-D AND SOLDER PLATED TERMI NALS '

AL,S(I  MAKE SURE THAT THE EDGE CARD AND CASE TERMINAT'S ALSO HAVE THE SAME

T Y P E , o F P I , A I , I N G . F A I L U R E , T O F O L L O W T H I S I N S T R U C T I 0 N M A Y C A L I S E
CON'TRO[,T,ER MAI,FUNI]T ION .

r .5 qo_!!TBll!,LE& IDENI rFI!rATI-qN

F 0 t t i  l ; r t r e  l s  ; r r e  t t s e d  t o  . t c l e r r t i f  y  a  S e r r e s  2 0 0 0  C o n t r o l  l e r '

l . r t .uh .n l r  o rv r lon

Cr . rdd  tu . .6 -B

' i i B - 1 1  R f l v  B

co!!t4!I -LILA r I ltq- 4N-D-qoI',tPEt{-'14roR CHANGE --4!!-!Lo!J!',s

B e g i n n i ' g  e a r l y  l n  1 9 8 b ,  t h e  c o l d  j u n c t i o n  c o m p e n s a t i n g  r e s i s t o r  w a s  m o v e d  f r o m

rT roun t  j ng  on  the  rea r  o f  t he  case  to  p lace  i t  on  ^ - t ' - t ppo t t  assemb led  to  t he  I  / o  boa rd

s o  t h a t  t h e  c : o * p e r s a t i r r g  r e s f  s t o r  i ,  n o "  u n  , - n i " r . u t  p u . a  o f  t h e  I  / 0  b o a r d  '  A t  t h e

s a r n e  t i m r r ,  a  c h a n g e  w a s  m a d e  t o  a d d  g o l d  p l a t r n g  t o  t h e  e d g e  c a r d  f i n t e r s  a n d  a l s o  t o

t h e  c a s e  t e r n r r n a l s .  A l t h o u g h  t h e  I / O  b o a r d  w ' i t h  g o l d  f i n g e r s  a n d  b o a r d  m o u n t e d

c o n p e n s a t o r  c a n n o t  b e  i n s t a l l e d  i n  a n  o l d e r  c a s ( l  w i t h o u t  g o l d  t e r m i n a l s  a n d  a

c l e a r a n c r :  h o l e  f o r  t h e  c o m p e n s a t o r ,  c a r e  m u s t  b e  t a k e n  t o  p r e v e n t  g o l d  p l a t e d  C P U

b o a r d s  f  r - o r n  b e t n e  n , j x e d  w i t h  I  / o  b o a r d  w i t h  s o l d e r  p l a t e d  f  i n g e r s  '

M o d  2 0 0 0 - 2 0 0 4
P / N  1  2 O O - 1 4 \ 7

M o d  2 0 1 4 , 2 0 1 5
P / N  1 2 0 0 - 1 4 8 2

XOEL S E I B i T
PNOOiATXER

oo-aw

o ---,,__

o d .  e f r
o q  l [ i t

o x ' s

0da
Od'  .v t i r

t _
I

o M a u

o -

, tF'W^--.

F,PROM LABEL

P / N

MODEL

PART NUMBER LABEL
P / N  1  2 0 0 - 1 4 0 9

M o d  2 0 0 5  M o d  2 0  1 0 , 2 0  I  1
l , / N  1 2 0 0 - 1 4 9 9  P / N  1 2 0 0 - 1 4 6 8

CASE LABEI ,S

M o d  2 0 1 2 , 2 0 1 1
P / N  1  2 0 0 - 1 4 7 7

Mm:t No. 
I 

rcrcc

ornrr No t f t

PRODUCTI( IN LABET,

M o d  2 0 1 7
P /N  1200 -1 .492

Ore&
o2Fv&
O r.o*

o 1.__

3 t v  _

a d _

o d

D 1 €

Bri,#
H:::-

l ^d rumn[  Drvr16

cbdtu !6_@

EffiEi:sl3 rj:lr _:_1.

r= tEI= iE,#""
l d  3 f f i

l% l : f
E . . B : o

:g:*

Posrre csmftr ER Pu?
3m ry OreE! rcr!

e @ . d  l f f i  l @ 6 ,
l , , i c t E '  l r d d t s t '

i  n i ] -  I  o s- s r ' -  j  o - .s ' r--
e - - 1 - r , . ' r . L N  l D ' r $ e N

l
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T h e  C A S F I  L , A B E L  r s  l o c a t e d  o n  t h e  o u t s r d e  t o p  o f  t h e  S e r r e s  2 0 0 0  c a s e .  l ' h  r  s  l a b e  I  h . r s
s p a c e  f o i ^  r d e n t l f y i n g ,  t h e  p r r m a r y  a n d  s e c o n d a r y  o u t p u t ,  a l a r m ,  s e t l s o r  a n d  s u p p l y
v o l t ' a g e  s p e c i f  i c a t r o n s .  A n y  l n p u t  o r  o u t p u t  h a r d w a r e  r n o c l l f  l c a t i o n  t o  t h e s e
c o n t r o l l e r s  r e q u i r e s  t h a t  t h i s  l a b e l  b e  r e m a r k e d  o r  r e p l a c e d  w i t h  a  n e w  l a b e l  a n d  t h r :
a p p r o p r i a t e  c o n f  r g u r a t i o n  n r a r k e d .

T h e  c o u t r o l l e r  P A R T  N U M B E R  L A B E L  i s  l o c a t e d  o n  t h e  m o t h e r  b o a r d  a t  t h e  r e a r  o f  t h e '
f r o n t  b e z e - l  a s s e m b l y .  A n y  m o d i f i c a t r o n  t o  a  S e r l e s  2 0 0 0  c o n t r o l l e r  r e q u l r t ' s  t h a t
t h i s  l a b e l  b e  c h a n g e d  t o  i r r d i c a t e  t h e  p a r t  n u m b e r  s h i p p e d .  T h e  S p A N  r s  a l s o  l r s t e d
o n  t h r s  l a b e l  a n d  m u s t  b e  c h a n g e d  w h e n  t h e  s p a n  l i n r i t s  a r - e  c h a n g e d .

Ihe  EPROM LABEI ,  i s  a t t ached  to  t he  EpR0M a t
E P R 0 M  p a r t  n u m b e r ,  i t s  r e v i s j o n  l e t t e r  a r r d
c h a n g e d  l n  a n y  w a y .  R e p r o g r a m m i n g  t h e
r e p l a c e t n e n t  E P R O M  t s  r e q u i r e d , t h e  n e w  E p R 0 M

' l ' he  PRODUCTI0N t ,ABEL is  loca ted
n e x t  t o  t h e  f r - o n t  f l a n g e .  T h i s
I t  r d e n t i f r e s  d a t a  r e l e v a r r t  t o
m o d r f t c a t f o n  h ; r s  b e e n  c o m p l e t e d

t h e  t i n r e  o f  n a n u f  a c t u y e  a r r d  s p e c i f  j e s  t  h e
d a t e .  T h i s  l a b e l  r s  N O T  t o  b e  r e r r r o v e d  c r r '
E P R 0 M  r s  a  f a c t o r y  p r o c e d u r e .  I f  a
w i l l  h a v e  i t s  o w n  l a b e l .

o n  t h e  o u t . s t d e  t o p  o f  t h e  S e r r e s  2 0 0 0  c ( ) r t t l ' o l l e r  c a s e
r s  t h e  p r o d u c t i o n  c o n t r o l  l a b e l  u s e d  b y  t h e  f a c t o r ) i .
t h e  m a n u f a c t u r i n g  c y c l e  a n d  m a y  b e  c o v e r e d  u p  a f t e r  a
s i n c e  t h e  d a t a  w i l l  n o  l o n g e r  b e  n e e d e d .

L F  E  I n s t  r u m e n t s D i v i s  r o n

 



i 5 B - l l  R F \ I  I J

r.6 qqryM,L_LqB g4Br Nqf{9qR!

E a c h  S e r r e s  2 0 0 0  c o n t r o l l e r  i s  a s s i g n e d  a  t e n  d i c i t  n u m b e r  t h a t  s p e c i f l e s  l t s

ha rc lwa re  and  so f twa re  con f l € l u ra t i on .  The  MOD CENTER can  chanBe  th i s  pa r t  number  t o

s u t t  t h e  a p p l r c a t i o n  a n c l  t h e  r e q u i r e d  m o d i f i c a t j o n s  u s i n g  t h e  f o l l o w i n g  d e s c r i p t i o n '

l . 6 . r YO!4!,! 2000 , 2o0 ) ,2o_9?299) ,299!.2.0!5 -ZQ 1-0_120 !-!

1. & 2, fl0DEl- NUI'IBIR ANtt t0l'11'1U|.l ICAT l0NS

i  f l0Dt ls
'  lnn l  r ' tn1  lnn? )nn I  ?nnA '  ?nn5 701 i l'  z L ' u u  z v u l  1 " u . '  4 u v  /  a u t ' 1 .

,  t 0 ,  1 0  E A ,  l A 1  ' ,  D 0
1 1  '  : r  F R  I B  ,  

'  
D IL I  L I  L U

'  t ;  1  i l  1 t  
I

I ' . r i , z l  ,  i t , ' l D i  ' i

, '  r q  u  [ [ ,  l t  ' ,  t

i  
'  t 5  l \ ' ,  r t  f f ' ,  ' i  ' l

.  i 6 '  1 6 ,  t G  l G ,  ' .  ' |

. .' :
I  I  '  I  '  I  I  '  .  F| l I

r :

3, _ PRII'1ARY OU]PUT

[l |.]O PR II'IARY
1 PRI, | ' ]TAI 35R O|I IOFI
?  PRi .  COOI  SSR ON/( ]FF
]  PR] ,  H IAI  SSR TPR
4 pRt  ,  c00 t  ssR IPR
5 PRI. i ]EAT 4/20 i lA|) [
6 Ppt.  l00r 4/20 l ' lAD[
7 PRI, i lEAI O/5 Vt)I
8 PR I , f 00r 0/5 l/0l'

I

2U1 i , ,  DtStRIPl loN' ;  '  
l "StJndard lodel -No Communicat lon:

'  Un i t  r l i th  Remote  Set  Po in t  (AL l '12  no t  ava i lab le )
D2 f l i th  l lon- iso la ted  RS232 Communica t ions
t )3  ,  t { i th  Iso la ted  RS232 Commt tn ica t ion .c
D4 t4 i th  | ' i on- iso la ted  RS422 Communica t ions
D5 I  | l i t t r  I so la ted  RS422 Communica t ions
D6 r  l l i th  l so la ted  Cur ren t  Loop Communica t ions
- ,  l ' lodel 2005 lr i th Start /Stop
' 

i l ' lodel 2005 * ith Auto/l' lanual
^ I  l ' lodel 2005 Self  

. Iune 
with Start /Stop

, ,  f lodel 2005 Self  Tune with Auto/ l , lanual

4. . SECONDARY OUIPUI

O NO SECO|IT)ARY
1 SEI,  HTA.t SSR ()N/OTT
2 Srf ,  t00t ssR 0N/0FF
4 STC, CO{]L SSR IPR
6 StC, C00t 4/20 | , IADC
7 SFC,  COOI  O/5  VDC
9 ANATOG R[]RANSI'JIITIN6 4/20 I'IADC

TABI,E 1 -  1

r4ts!-t*!EB 
-----]-;; 

- ;; x x-=-I I r," 
-l

D r g i t  N u r n b e r  I  l .  2 .  3 .  4 . 5 . 6 .  7 '  8 '  9 '  1 0 '  I
l - - - l

- 5 -  L F E  I n s t r u m e n t s  D r v t s l o n

 



' J )5 - l  I  RF IV  t J

I  .6 . 1 UqllFL.>?q_0q_2q0!,?0q?, 2003 , 200trr290_5_,,2! 1q,?01 t_( contr_nued )

5.  &  6 ,  .  I | !PUI  CO[)T

00 J 
.IHIRI'10t0UPtt

O1 |( ]|lERI'IOCO(JPLE
O2 R IHTRI'IOCOUPLI
t] ]  S THERI1OCOUPLE
04 T THIRI'IOCOI']PIT
05 N T|.1ERI{OCOUPIE
06 t THtRI'10c0tJPti
O7 B THERI' lOCOUPLE
OB PI AT]NIL I  I  IHERI' lOCOUPLT
09 Ni/N11Bt ' lo I |1tRI '10C0UPLt
10 li5?Re/l{26?Re Tl-]ERT'{0C0UPLE

], '  PRiI , IARY OTIIPU'I

,  ( t00P i lL  lN tY)  |
0  N 0  [  r T D l ' t _
L  r - t A '  ; ! F  , t , : , , ] c  I

I  i  00  .51  0 \ /0FF
I  l t A - : 5 R l t P  

:

4  0 ' : , q a ' p R
5  - f A T d , ' 2 0 l ] 1 A 0 [  ,
5  I  t00 t  4 /20  mA0t  l
'  r ' a ' 0 / 5  v D t
8  [ 0 t L  0 t 5  u 0 t

'  a  i l ' [ ^ /  qF_Ay
I  e t ' R a i l : l i l r o v  ,
t  Ri. |RA' lst ' { lT SP

7, OR 8, - ALAR]'1 CODI

O NO ATARII
1  HIGH PROCTSS
2 t0l'l PR0CtSS
3 HI6H DTVIA. I ION

' l.lot avai I abl e on
l ' lodels 2002, 2004
or  2005 (27 or  Z| ] ) ,

4 t0l1 DIVIATI0N f  t ' lodel 2005 only,
5  0N I I t l tR  '

6  O F F  T I I ( E R '
7  I )TVIAI IO| l  BAND
9 REiIOIT PAUSE #

Ll f i l?Pe/ i ,125?Re THtRl i lOC0UPtE 7, & 10, -  SPICIAt C0Dt
12 l l l l i2b?Re I | |ERI '10C0UPtt

20  lOOA Pt  F ID i "  R ISOTUI ION
? 1  1 O O A  P t  R I D  0 , 1 "  R T S O L U I I O N

40 0/5 VDC
60 ,1,, l f  mA0t
b1 4i  ?0 mA|l l  : t  r  P014tRtt)

r.6.2 ryq!_E-t,s 2_q!?_& zqll

1 , & 2, - r '100tt & PR0t lLt StLiC.t I0| ' l

OO .  STANDARD UNI I
Att  OI| l IRS - ASSIG|{ED BY FACTORY

N0it :  tARtY C0NIR0LLtRS l '1AY | ,{0. I
|iAVt I|"iIRI'lOCOUPLE ]YPtS
0 5 ,  0 9 ,  1 0 ,  1 1  0 R  1 2 ,

T A B L E  I - 1  ( C O N T I N U E D )

4, _ SFTONDARY OUTPUI

(r00P fl1 0|'rrY)
O NO O|]IPUT

i]TAI SSR ON/OTF
COOL SSR ON/OFF

'  . 4  f nn  (eD  TDo

l'10D t L S
? f 1 2  ;  2 0 1 3  T D E S C R I P i l 0 N

1/0 C0rl'1, lrl-n (0lrih, l4/0 t0i!i,1, filTH tOr'tl ' l
8 1  8 5  , ' C 1  

' ' f a "  
2 P R O F I L E S

8 2  i  8 6  ,  C 2  I  C 6  i  4 P R 0 F I L [ S
3 T  8 7  t ]  '  C 7  I  B D B O F I I I S
84 88  ,  t4  .  lB  .  16  PR0FI [ [S

6 r C00l 4/20 mADC
B ,  l 0 0 t  0 / 5  V D C

I  A  ]  [ V E N I  R I T A Y
. B RTTRA|' iSI1II  PV

l ] . R E T R A | ' { S I ' 1 I I  S P

T A B L E  I - 2

- 6 -LFE Ins t ru rnents  D iv rs ion

 



1 .6.2 Uqlq ls j ?q12 ! Ql2_ (  c o n t i n u e d  )

StC0l'lDARY 0UIPUI (cont>)

1!-00P {2 0l'lLY) I
D I HrnI SSR otl/OrF
t  i  C00t SSR 0N/0FF
F i  I IAT SSR TPR
G i  C00t SSR TPR
|.| i l.|[AT 4/20 mADC
I C00t 4/20 mADC
K ,  HIAT O/5  VDC
t .  COOL O/5 VDC
N IVINI  RITAY
P .  R I ] R A N S I I I . |  P V
0 Rt iRANSI ' I lT  SP

| (  I  lOOA Pt  RTD _  1"  RTSOLUI ION
I  lUOA Pt  R. |D.  0 .1"  RESOTUTIO| l

R .  0/5 VDC
ll  ,  4/10 mADC

I N0 TNPUI i l ' l0Di l  ?012 - t00P 2)

N0Tf: IARtY C0|iIR0LLtRS l'lAY N0I |]AVt
THtRI ' l0cOt jP t t  lYPts  5 ,9 ,  A ,  B
O R  C .

958-31  REV t J

4 ,

I

:

I

5 ,  &  6 ,

L

RTSPTCI IVTTY)

0 l
1 ,
2 t ,

I
4 '
5 i
6
l ' ,
B i
q i

:
A l

B
C

iNPUI  C00r  (100P1 & t00P2

J I|]ERI'lOCOUPLI
K THIRI ' IOiOUPLi
R T|lERIIOTtlUPtI
S THTRI'IOCOUPtE
I I | lERIIOCOUPtE
N I|1iRI'IOCOUPtI
T IHIRI ' tOCOUPLT
B IilIRI'lOC{)UPLT
PTATINTI I  I  I lTRi lOTOIJPI"T
N r /N i 18?l'10 TlltRl'10C0UPtt
fl5ZRelll26?Re I|lERIiI0C0UPLE
$ l?Re/i425?Re I|1ERI'l0C0UPtE
ll I t26ZRe I Hi Rfl0C0UPt E

ALARI'1 I itlDI

( tOOP i  | . {ON tATCHIN6)
O N(] At ARI'1
1 | l I6 i1 PR0tt5: j
2 [  0l l  PR0C[55
]  HI6H DtVIAI iO| l
4 , 1 0 i ]  D t v l A l l i r t {
5  tV t f !T  Rt iAY
h ,  OT! IA I ]U | i  BAN| )
( t O O P  1 ' L A l C H I | ' 1 G )
9  POi I tR  FAI I
A f l l6 i l  PR0t_ts5
I |  0i4 pp0i-rss

C f i l ,H  t )FVIAI l0 l l
0 i  0l{  l tvIATi0l '1
I  I . ) IVIA]IO| '1 BAND

( t O O P 2 - | 1 ( ] | . i t A T C | " ] l N G )
G FrIGl. l  PROCFSS
H I OI i  PROI,ESS
J i , ] IGI]  | ) iVIATION
| (  .  tO i I  D IV]AI ION
l'l I)iVIATIO|'1 BAt.lO
P  A U X ] I I A R Y  H I A I
Q  .  A U X I L I A R Y  C O O I
( t0OP 2  TATCHING)
R |" ] IGH PROT ISS
S , Li ] I i  PR(]CISS
'f  

i l I  . ,H 0tvlAI i l iN
U  I O I I  D I V i A I I O N
V OIVIAT lC| {  BAND

T A B I  E  1 - 2  (  C O N T I N I I E D  )

- 7 - L F E  I n s t r u m e n t s  D i v i s r o n

 



J > r - J l  R E V  B

I  . 6 . 2  M O D E L S  2 0 1 2  &  2 0 1 i  (  c o n t  i r r u e r l  )

B . . A L A R l ' I 2 I O | ) E

( L O O P  1 .  N O N  t A T C H I | ] G )
i  0 i | l 0 A L A R t l
I  1  r  | - | IGHPROCTSS
' 2 . 1 0 * P R O C I S S
; 3 I H I G H D i V I A . I I O N

4 :  t0 l {  D iV IAI I0N
I  5 : t v t N T R t t A Y
i  T i D i V I A T I 0 | . l B A N D

I  ( t 0 0 PP 1 . I A ] C H I | . I C )  !
ERROR ALARil I

l n
i B
i c
t 0
: I

HIG||  PR0CISS I
t0i4 PR0ctss .
HIG|I  DEVIATION J
Lo| l  DEVIATI0N I
DtVIAll0l ' ]  SAND r

9 ,  &  10 ,  -  SPF I IAL  r -0L lF

L: ' r  '  STANlrARl  Ul lp  :
Art 0ri l tRs - ASstGNID BY FA(]IoRY i

T A B L E  1 - 2  ( C O N T I N U E D )

1.{r. J {qqE_L_.s 2_oJL -&_ !0L5

1, & 2, - t'l0t)tL & C0t'll 'lUNICATIO|\lS

,  h0DELS i  ,
' ,  

2014  i  2015  I  DESCRIPT ION i
tuO R&s ii/ R&5 ,

,  11  JA Standard  f lode l  | {o  Communica t  ions  ,
:  J?  .  JB :  l , l i th  Non- rso la ted  RS232 Communica t ions  .

J l  J t  '  i l i th  Iso la ted  RS232 Communica t ions
J4 JD 

'  
l { i th  Non- iso la ted  RS422 [ommunica t ionr

J5  ,  l t  i l i th  Iso la ted  RS422 Communica t ions  :
J6  ,  lF  '  i l i th  I ;o la ted  Cur ren t  Loop [ommunica t  ions

3, '  PRII ' IARY 0UTPUI 4, -  UNUSED
itsL rorwrBr frlo sr rDriltRr

]  A  INCRTASI /DICRTASE sSR.  | l IA ' IN [ '  O FOR AtL  UNITS' ,  7 i  s i r |1cRrRsi lorcRtAsE-l ]00l i | ' lG :

5.  &  6 ,  -  I | lPTT CODE

00 . t  
-r lERf40f0uPr[ 

09 \ i /Ni18"" lr lo THtRI ' l0rOLJpL[
r 01 i K 

.IHERf'l0C0UpLi 
l0 li5""Re/lrl26?Re 

.I|1[RI'10[0UPLE

i 02 i R IHtRil0C0UPtt ! 11 , li3";Re/1i25?Re I||tRt'1gCgUPtt
03  iS IHFRI '10C0UPI [  i  12 t  l4 l1 ,125?ReT|1 [R| |0C0UPIE

,  04 ,  T  T f t tR t ' l0C0UPLt  ,
i  05 ,  | i  I | l tRt ' l0C0UpL[ ,  20 100a pt RTD - 1" R[S0LUTI0|. i
.  06  i  F  IHERt l0C0UPt t  ?1  1000 Pt  RID -  0 ,1"  R[S0LU. I I0N
i 0i i B Il"1tRt'10COUPt F
i  08 i  PLAI]NEL I I  T| I IRI ' IOCOUPLT ! 40 i  O/5 lDC

,  ,  60  .  4 /20  mADC

T A B L E  I - 3

L F E  I n s t r u n e n t s  D r v r s l o n - 8 -

 



' 15 \ -11  R I i . t /  l ' l

l . b . I  M 0 D E I , S _ _ 2 0 1 . {  &  : 0 1 5  ( c o l t r r r u e d )

1 , AtARr'l/ ti l(iR 1

O NO ALARI'1
1 HIG|l  PROCTSS
2 r0it PR0ctss
3 | l I6| i  DIVIA] ION
4 tOI i  DTVIATION
5 0N T If'tER
6 0FF TII ' l tR
1 DTV ] AT i ON BANI)

B, ALASr'1lr l i l i8 2

sAr'rt AS eLiniZrrr,trn r toB colrnoiLrns
I { ITHOU'I SLIDII ] IRI FTIDBACK ONtY. IHIS
DIGI I  i IUST BE "O 'FOR SLIDEI I IRT UNITS,

9 ,  &  10 ,  -  SPECIAt  C0DE

OO = S] ANDARD UN i I
A t t  OIHTRS.  ASSIGNID BY FACTORY

T A B I , E  1 - 3  ( C O N T I N U E D )

|  . 6 . 4  M O D E L  2 0  1  7

1, & 2, ' r(0DtL & PR0r-tr t  c0Dt 3, -  cOl ' l t ' l tJt ' l lcAII0NS 0iTlol l

A5 I PROFItT iIIT|] 255 SIGI1TNIS O |'lO COI'II'IUNICA.I]Ot'{S
A6 2 PROFILIS - 127 SIGiI I I ' ITS IAC|I  1 RS232C NO|' I - ]SOIAIID ( | . l - I )
A7 4 PROFITIS - 63 SIGI{I | ' ITS TAC||  2 RS232C ISOLATID
AB 8 PROFITIS .  31 SIGI ' ITI, I IS TACI1 3 RS422 NON'ISOLATiD (N-I)
A9 16 PROF]LIS .  15 SI6I '1E| ' iTS IACil  4 RS422 ISOTA]TD

5 20 mA CURREl. l I  t00P ( lS0LATtD)
A R[t'l0II PAUSE, NO COI'II|IUiIICATIONS

4, -  ANATOG PROFITI OUIPUI 8 REI ' IOTE PAUSE & RS232C I ' IOi.{- ISOLAITD

0 4-20 mA I [il3[ lli:: I [3i]l'-li!ii;il,''
I  RII '1OIt  PAUST & RS422 ISOTATID

A 0-5 VDi F Ri l ' t0 l t  PAUSE & 20 mA CURRIN] t00P ( l )
B  l -10  t 'D t
C 0-20  mA

5 . ,  6 , ,  I .  &  B .  R E I  A Y  I ) U I P I ] T S

5 , - R r L A Y i .  A U i l ( i f l R )
6 ,  'RELAY 2  .  AL f '12  (E t '1R)
7 .  R i t A Y  ]  .  O U I I  ( S S R 1 )
B , - R I I A Y 4  -  O U I 2 ( S S R 2 )

OUIPUI RELAY CODII ' I6

O |'lO RELAY
1 OFF EVTN]
2 O|l  TVINI
]  POIIER FAIt  LA]C||
4 STOP ALARI'I
5 PAUSE AtARI'l
6 PAUSTISTOP AtARil

9,  & 10,  iP[L r  At  r0Dt

OO .  STANDARD UN]T
Att O]HIRS. ASSI6|{iD BY FACTORY

TABLE 1-4

- 9 -  L F E  I n s t r u m e n t s  D r v i s i o n
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l r \ - J l  R h l  t J

I  .7 sER!E!_?.0!QIqNTR0LLER spECrFrcATroN.s

1 . 7 .  I  M O D E L  D E S C R I P T I ( ] N

MODEL, 2OOO

MODEL 2OO1

MODEL 20O2

MODEL 2OO3

MODEL 2OO4

MODEL,  2OO5

M O D E L  2 0 1 O

MODEI- 201 1

MODEL 20 I 2

S t a n d a r d  s i n g l e  l o o p  m i c r o p r o c e s s o r  b a s e d  P I D  p r o c e s s  c o n t r o l l e r
u t 1 l 1 z i n g  a  6  s w i t c h  f r o n t  p a n e l  k e y p a d  i n c l u d i n g  s r A R T / s r t j p  k e y .

S a m e  a s  M o d e l  2 0 0 0  e x c e p t  s u p p l i e d  w r t h  d i g i t a l  c o r n m u n i c a t t o n s
c a p a b i l i t y .

S t a n d a r d  s i n g l e  l o o p  r n i c r o p r o c e s s o r  b a s e d  P I D  p r o c e s s  c o r r t r o l  l e r
u t r l i z i n g  a  6  s w i t c h  f r o n t  p a n e l  k e y p a d  i n c l u d r n g  A U T O / M A N U A L  k e y .
T h l s  r n o d e l  w i t h  d i e i t a l  c o r n m u n i c a t i o n s  i s  a l s o  i d e n t  i f i e d  a s  M o d e l
2002 .

S e l f  t u r r i n g  s i n g l e  l o o p  m i c r o p r o c e s s o r  b a s e d  P I D  p r o c e s s  c o n t r o l  l  e r
u t i l i z i n g  a  6  s w i t c h  f r o n t  p a n e l  k e y p a d  i n c l u d i n g  s r A R T i  s r o p  k e y .
T h j s  m o d e l  w i t h  d i e i t a l  c o m m u n i c a t i o r r s  i s  a l s o  i d e n t i f i e d  a s  M o r l  e 1
2 0 0 3 .

S e l f  t u n i n g  s i n g l e  l o o p  n i c r o p r o c e s s o r  b a s e d  P I D  p r o c e s s  c o n t r o l  l e r
u t i l i z i n g  a  6  s w i t c h  f r o r r t  p a n e l  k e y p a d  i n c l u d i n g  A U T O / M A N U A L  k e y .
T h i s  m o d e l  w i t h  d i g i t a l  c o m r n u n i c a t i o n s  r s  a l s o  i d e n t i f l e d  a s  M o d e l
2 0 0 4 .

S r n g l e  l o o p  z o n e  c o n t r o l l e r  w i t h  r s o l a t e d  r e m o t e  s e t p o i n t  t n p u t  f o r
u s e  w l t " h  M o d e l  2 0 1 7  s e t p o l n t  p r o t r a m m e r .  T h e r e  a r e  f o u r  v e r s i o n s  o f
t h i s  m o d e l  w h i c h  a r e  -  s r A R T / s r O P ,  A U T 0 / M A N U A L ,  s e l f  t u n e  w i t h
START/STOP and  se l f  t une  w i th  AUT0 /MANUAL.

S t a n d a r d  s i n g l e  l o o p  m i c r o p r o c e s s o r  b a s e d  P I D  p r o c e s s  c o n t r o l  I  e r
u t r l i z i n g  a n  8  s w i t c h  f r o n t  p a n e l  k e y p a d  i n c l u d i r r g  b o t h  S T A R T / S T O P  a n d
A U T O / M A N I I A L  k e y s .  T h j s  c o n t r o l l e r  c a n  b e  u s e r  p r o g r a m m e d  f o r  u p  t o  9
p r e s e l e c t e d  m u l t i s e t p o i n t s  o r  a  s i n g l e  r a m p  a n d  s o a l <  p r o f i l e  h a v i r r g  u p
t o  8  r a m p  a n d  s o a k  s e g m e n t s  f o r  u p  t o  1 0 0  h o u r s  p e r  i n t e r v a l .  T h e
r a n p  a n d  s o a k  c o n t r o l  i n c l u d e s  a s s u r e d  s o a k  a n d  r e p e a t  c y c l e
c a p a b i l r - t y .

Same as  Mode  I  20  l 0
c a p a b i l i t y .

e x c e p t  s r r p p l i e d  w i t h  d i g i t a l  c o n r m u n i c a t  i  o n s

S t a n d a r d  s i n g l e  l o o p  r n i c r o p r o c e s s o r ^  b a s e d  P I D  p r o f  r l e  c o r r t  r - o 1 1 e r -
u t i l i z i n g  a n  8  s w i t c h  f r o n t  p a n e l  k e y b o a r d  i r r c l u d i n g  P A U S E / R E S U M E ; r r i d
S r A R T / R E S E T  k e y s .  T h i - s  c o n t r o l l e r  c a n  b e  s e t  u p  f o r  2  p r o f i l e s  o f  j ' )
s e g m e n t s  e a c h ,  4  p r o f i l e s  o f  6 4  s e g m e n t s  e a c h , 8  p r o f l l e s  o f  l 2
s e t m e n t s  e a c h  o r  l 6  p r o f i l e s  o f  1 6  s e t f i r e n t s  e a c h . Ranp and so;rk
s e t n e n t s  m a y  b e  u p  t o  1 0 0  h o u r s  p e r  i n t e r v a l .  A s s u r e d  s o a k  a n d  r e p e a l
c y c l e  c a p a b i l i t y  i s  r n c l u d e d .  T h e  c o r r t r o l l e r  m a y  a l s o  b e  c o n f r g u r e d
t o  l o c k  o u t  t h e  U P / D O W N  a r r o \ t  k e y s  t o  p r e v e n t  a n  u n a u t h o r i z e d  u s e r
f r on r  chang ing  the  se t  po in t  va lue .
a v a i l a b l e  o n  t h i s  n r o d e l .

L F E  I n s t r u m e n t s Div is  ion - 1 0 -

C o m m u n i c a t i o n s  o p t i o n s  a r e
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MODEL 20 I  3

MODEL 20 I  4

M O D E L  2 0 I 5

J r r - J 1  R I ' . \ ' t r

t o  M o d e l  2 0 1 4  e x c e p t  t h a t  r t  a l s o  h a s  t h e

a n d  s o a k  c a p a b i l r t i e s  a s  d e s c r r b e d  f o r  M r l d e l
d i e i t a l  c o m m u n i c a t i o n s  i s  a l s o  j d e n t r f l e d ; r s

S t a n d a r d  2 - l o o p  m i c r o p r o c e s s o r  b a s e d  P I D  p r o f r l e  c o r r t  r  o 1  l e r  u t i l t z t n t

an  B  sw i t ch  f r on t  pane l  keypad  l nc lud ing  PAUSE/RESUME ; rnd  START/RESET

k e y s .  T h i s  c o n t r o l l e r  i s  i d e n t i c a l  t o  M o d e l  2 0 1 2  e x c e p t  t h a t  t t  c a r t

c o n t r o l  t w o  i n d e p e n d e n t  p r o c e s s  l o o p s  a n d  i s  s u p p l i e d  w i t h  o n e

a l a r n l  e v e n t  r e l a y .
mode I  .

C o m m u n r c a t i o n s  o p t i o n s  a r e  a v a i l a b l e  o n  t h r s

S t a n d a r d  s i n g l e  l o o p  r n i c r o p r o c e s s o r  b a s e d  P I D  p o s i t i o n  c o n t r o l  1 e r

u t i l i z i n g  a n  B  s w i t c h  f r o n t  p a n e l  k e y p a d  i r r c l u d i n g  S T A R T / S T O P  a n d

A U T O / M A N U A L  k e y s .  T h r s  c o n t r o l l e r  i s  s p e c l f i c a l l y  d e s i g n e d  f o r  u s e

w l t h  a n  e x t e r n a l  A C  r e v e r s i b l e  e l e c t r i c  m o t o r  o p e r a t o r  h a v r n g  a

f e e r l t r a c k  p o t e t r t i o n r e t e r .  A  s e p a r a t e  v e r s i o n  o f  t h e  M o d e l  2 0 1 4  i s

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

T h e  o u t p u t s  a r e  l A  s o l i d  s t a t e  r e l a y s  t o  d r i v e  t h e  m o t o r  o p e r a t o r .
O n e  a l a r m l t i m e r  r e l a y  1 s  s u p p l i e d .  T h j s  n o d e l  w i t h  d i S i t . a l

c o r n n r u n i c a t i o n s  i s  a l s o  i d e n t - t f r e d  a s  M o d e I  2 0 1 4 .

T h r s  m o d e l  1 s  i d e n t i c a l
m u l t i s e t p o i n t  a n d  r a m p
2 0 1 0  .  T h i s  n r o d e  I  w i  t h
M o d e l  2 0 1 5 .

MODET, 20 I  7 S e t . p o i n t  p r o B r a m n e r  t o  p r o v t d e  a  c o m m o n  r e m o t e  s e t p o r n t  f o r  M o d e l  2 0 0 5
z o n e  c o n t . r o l l e r s .  T h i s  p r o g r a n n e r  m a y  b e  s e t  u p  f o r  a  s i n g l e  p r o f r l e

w i t h  2 5 5  s e g m e n t s  o r  l l p  t o  1 6  p r o f i I e s  w i t h  I 5  s e g m e n t s  e a c h .  F o r t r

e v e n t / a l a r - n t  o u t p u t s  a y e  p r o v i d e d .  T h e r e  i s  n o  l n p u t  t o  t h e s e
c o n t r o l l e r s .  T h i s  m o d e l  i s  a v a i l a b l e  w i t h  d r g j t a l  c o m m t t n l c a t i o n s .

- 1 1 - L F E  I n s * . r u m e n t s  D r v t s l o n
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BECAUSE THE SERIES 2OOO CONTROT,LERS HAVE COMMON HARDWARE, THESE GENER]\ I ,
SPECIF ICATIONS HAVE ALL  BEEN COLLECTED TOGETHER FOR EASI I  OF
PRESENTATION.  A  PARTICUT,AR CONTROL,LER MAY NOT HAVE ALL  OF '  THE F I1AT I IRES
D E S ( ] R I B E I )  B E I  O W  B U T  I F  A  F E A T U R E  I S  S U P P I , I E D ,  I T  W I L , I ,  O P E R A T E  A S
DETAI  LED BELOW.

A I  I  s p e r : i  f  r c a t  j o n s  a r e  u n d e r r e f e r e n c e  c o r r d i t i o n s  o f  + 2 3  t 2  d e g r e e s l l 7  \ ' A r l  t l

! I S f ' 1 . { ! :  B l t l r :  v a c u u n  f l u o r e s c e n t  d i s p l a y  w r t h  t w o  r o w s  o f  e i g h t  a l p h a r r r ' n e r i .
c h a l a r : t e r s .  M u l t r c o l o r e d  a l a r m ,  o u t p u t  a n d  s t a t u s  r n c l r c a t o r s .

D E 9 J Y 4 l  l l l r y l s :  s e l e c t a b l e  i n  s o f  t w a r e  p r o g r a n r n r i n g  f  o r  c u r r e r r  t .  a n d  v o l  t a g c  r r p r t
t y p e s ;  f  i r e d  b y  p r o g r ; r n r  o n  a l  l  t e m p e r a t u r e  i n p r r t  c o r r t r - o l  I e r s .

I ' - 4 ! ; E r y Q  l J N I r ' : ; :  T w r t  c h a r a c t e r  a l p h a n u m e r i c  l e g e n d  s e l e c t a b l e  j n  s o t  t w a r e  p i - o g r a r r f r  r r g ,
f o t  t ' t t l ' t e n t  o i - v o l t a g e  i n p u t s .  A l s o  u s e d  t o  s e l e c t  F  o r  c  f o r  t e m p e r - a t u r e  r l n l t s .

P ( l l  4 R I T Y :  I , o s i t i v e  a s s u m e c l  ,  n e g a t r v e  s l g r r  d i s p l a y e d .

q Y U \  ! ' { ! i E :  D i s p l a y s  " I N p l J T  O P E N "  e r r - o r  m e s s a g e  f o r  e r t h e r  n e t a r l v e  o i - p o s r r r v p
o v e r ^ r i l n i j e  o n  I e n p e r a t u r e  ] " n p u l ,  c o n t r o l  l e r s .

B - q : j l q r y s f ,  l ' ! M E :  ' I l ' r e  s t a n d a r c l  c o n t r o l l e r  i s  s u p p l i e d  a s  c i e s c r r b e d  b e l o w .  S p e c r z r 1
s h 0 r ' t e r  o l  l o r r g , e r  r e s p o n s e s  a r e  a v a j  l a b l e  f o r  s o n r e  n r o d e l s ,  c o n t a c t  t h e  f a c t o i - y .  T t r e
I  e s p o r t s e  i s  i r f  f  r : c t e d  b y  t . h r e e  i t e n r s :

I ,  A r r a l o g ,  i n p r r t  f i l t t _ . r  -  a p p r o x .  0 . 1 s e c .  f o r
2 .  ( l o l t v e r s ' i o n  r a t e  -  0 . 6  s e c o n d s  p e r  s a m p l e
l .  D r g r t ; r l  f r l t e r  -  " B o x  C a r "  j n t e g r a t . i  o n  _  t

d r g , l t a l  f  r l t e r  j s  s o f  t w ; r r e  s e l e c t a b l e .  )

t o -90 i (

er r  samp  i  es

9rllt14lI."rtj IL.-YIEE ryEE RANGII : r 5

,!!!84!E T!{fl!8,!ALrRI. RAN0E: -20

t r t  . 5 5  r l e E i r e t s  C ,

l o  ' 6 5  d e g r e e s  t . .

( F o r  s o r r t r . t  n r o c l r ' l s ,  l h e

S h o c k  a m p  1 i  t  u c l e

o n e  r r r i  r l u t  e  .  2 0

L1 ! ]M i l l l fY  :  0 -907  r - i on -condens ing .

S H l l ! , t ! :  I 0  s h o c l t s  r n  r : a c h  o f  t  h r e e  n r u t r r i l  I  1 y  p e r p e r r c l i c u  l a r  p  l a r r e s
s ; h a l l  i r e  5 0 9 ' s  h i l l f  s i n e ,  7  r r r . i  l l i s e c o n r i s .

U i 8 4 I ! t l i N :  . 0 2 0  i n c h  d o u b l e  a m p l r t u d e  f r o n r  l 0  t o  5 0  t o  l 0  h e r t z  r n
n r i n r r t  r ' : :  i r r  r : a c h  o f  t h r e e  m r r t u ; r l l y  p e r p e n d r c u l a r  p l a n e s .

ry48ryr-L-ltl l]ll

P 0 t t E R :  l l 7

t h a n  5  r n i n u t e s .

;  5 0 - 6 0  H z ;  ( 2 2 0  V

l 0  l , r i a t  t s  t  y p i c a l ;  I

2 4 0  V A C  o p t r o r r a  1 )

5  Wa t t s  rnax r rnun r  .

: I

VA(,

E S S

r  1 0 2 o i

l .Flq![g _(i{),NSt ]MPT rON :

L F F I  I r r s t r r u r i e n t s  I ) r v t s  i o n - t2-

 



' 1 5 3 - i  l  R E V  B

1 6  -  1 t 6  s c r e wF I O U S I N G :  P l u g - r n  m o l d e c l  A B S  t o
t e r m l n a l s  o n  r e a r  b a r r l e r .

NoIS!_sErEQrflN:

f  1 t  ) , l 4  D r N C o n n e c t i o n s  t h r o u g h

[ ]omnron  Mode :  140  dB  t yp i ca r  -  120  dB  m in i rnum G 60  Hz .

N o r m a l  M o d e :  6 5  d B  t y p i c a l  -  6 0  d B  m i - n i m u r n  G  6 O  H z .

T IU I IEATUB!_STABIL , ITY :  ! 2  uV / 'C  t yp i ca t  -  ! 6  vv  l oC  rnax imum.

I  NPI]TS

CURRENL 0R _LOLTAGE INp l tTS:  May be  supp l red  w i th
0 / 1 0 0  n r A D C .  v o t t a e e  l n i l a s  m a y  b e  f r o m  0 / 1 0  m V  t o  0 /

M a x r r n u m  e r r o r  r s  t 2  c o u n t s .  M a x i m u m  d i s p l a y  s p a n  i s

t y p r c a l ,  1 1 5  P P M / o C  r n a x i m u n r  .

BE{,04rulQ!: AID converter -

MEMORY PR0TECTION:  RAM w i th

I  p a r t  i n  3 2 , 0 0 0 .

L r t h i u m  b a t t e r y  b a c k u p .

RTD ranges  - 4 0  P P M /  " C

c u r r e n t ,  r r r p u t . s  f i o m  0 / 1 0 0  u A  t o
3 O O  V D C .

- 3 2 0 0  t o  + 3 2 0 0  c o u n t s .

A I a r n r

e x c e e d

THERMOCOUPLE TEMPERATURE INPUTS :

' IHERM0COI IPLE  
BREAK:  D i sp lays  " INPUT 0PEN"  message  f  o r  open  t , he rn roco r rp le ,

o u t p u t s  a r e  t u r n e d  o n ;  c o n t r o l  o u t p u t s  a r e  t u r n e d  o f f .

THERMOCOUPLE RESISTANCE:  Max jmum the r rnocoup le  l oop  res l s tance  r rus t  no t
1 0 0 0 .

SPAN TYPICAL  ERROR MAX. ERROR

- 2 9 9 1 - 2 5 0 ' F
-25O I  +1  4O2 o  F

t 8 4  I  - 1 5 2
l 5 2 l + 7 6 1+

- 3 4 1 l - 1 0 0  o F

- 1 0 0 /  + 2 4 8 2  " F

-207 I  -73  oC
- 7 ) l + 1 3 6 1  o C

+ 3 2 1 2 0 0 ' F
+ 2 0 0 1 + 4 9 O  o F

+ 4 9 0 1 + 3 1 9 9  " F

0 l * g l  o c

+ 9 3  1  + 2 5 4  ' C
+ 2 5 4 1 +  1 7 5 9  ' C

! 4
t 3

! 2
t l

z

2

O C

O C

O C

O C

O n

O F

O ^
t ,

O C
+

+

O F

O F

l r

I

O C

O C

1  l 3  0 F

t  I  o F

r

O C

! ( )

1 1
7 'c ,

2  0 c

-.'
- l

1

- 1 0
(

t l

+

+
' - )  r

f ) I

O F

(
a

+

-6
- 1

! 2

t  z  t ,

+ 1  o  a

- 1 3 - L F E  I n s t r u m e n t s  D i v r s i . o n

 



' j ' > r - J l  R I . l \ ;  t t

B

PLATIN ! ]1 ,  I I

N 1 / N l l 8 % M o

+ 3 2 1  +  1 8 5  o F

+ 1 8 5 , + 4 5 0  o F

+ 4 5 O 1 + 3 1 8 1  o F '

. fHI I ,RNIO(] (J I IPI ,E 
TF]MPII ,RATURE, RANGES -  (  contrnued )

SPAN TYPICAL  ERROR

o i * g l  o c

+ B 5  l  + 2 i 2  ' C ,
+ 2 3 2 1 + 1 7 5 0  o C

- 3 8 0 / - 3 0 0  o F
- 3 O O l + 7 4 1  o F

-2 ]O I  -184
- 1 8 4  I  + 3 9 4

- 2 0 0 / - 5 0  o F

- 5 0 1 + 2 1 0 0  ' F

- t  t 0 / - 4 6  ' c
- 4 6 1 + 1 2 6 O  o ( l

- 1 7 9 1  f l  6 1 0  o F

- 6 , * 1  o F

- l  + l  o F '

t  I  
o F

- 4 ' * 7  o C

- 2 , * 7  o C

1  I  o C

r )  r

t :  t ,

o ^(,

6  " F

I  " F

4 ' c
I  ' c

t  I  o F

6 "1. '

I  
o F

.+ ( ,
1  0 , -

r l F

- A

4 n

+  I  o C

+ )  o c

o r -

I
l
L

!

- A ' r 5  o F

t  I  
o F ,

o ( l
, + l  

o c

2 ' ( ,

5  0 c

2  0 c

1
+

?

+

, ) l

3  " F

t  3  0 F

I

- 1 1 7  l + 8 7 0  o C
!  2  0 c

+  l 1 /  1 1 1 1  o t r r
' ) . t  L r L

+ 1 2 1 / + 5 9 0  o F '

+ \ 9 O l r . J 5 0  . F

t ' t \ O l 1 l 2 5 ' l  " f

0 / + 1 0 0  ' c
+ 1 0 0 / + 3 1 0  o C
+ l l 0 / + 5 1 0  o C

+ 5 1 0 /  t 1 7 9 3  ' [ ]

- 0 , + 1 7 0  o F

- 4 7  , + 7  
' F

t  f r  o t '

- l  1 ' )  
o F r

- 0 , + 9 4
- l r 5  + 5
I  4  " C

!  I  o c

- 0 , + 1 8 0  o F

- 5 2 ,  t 9  ' F

t  8  0 F '

- 3 , r 4  o ! '

- n r
, \ a

t 5
t l

1 0 0
+ 6
o  

t l
O C

O C

' C

- 1 1 5 /  t $ 5  o F '

r B 5 / + 2 5 0 0  o F
t  .9  o l '

t  I  o F
I

+

I

O Dr

- 8 2  l +  2 9  ' f l

+ 2 9 1  + 1 3 7 5  o C

0 /  f  l  l 0  ' F

+ 2 2 \ l  * 2 3 9 0  o F

- 1 5 / t l l l 0 ' C

+ ) 2 1 + 1 2 6 0  o F

O C

t  4  " F I
I
l

--l

t ,FE Ins t - ruments  D iv is ro r r -t 4-

!  2  0 F

t  2  0 c

 



' J ) 3 - l l  
t i l - \  l t

THF RM(I( jOUPI ! - .  TFIMPERATLTRE RANGES _ (  cont  inued )

] '(I TYPE SPAN TYPICAL  ERROR

l{l,"lRe lvt2SiRe

MAX. ERROR

+ 3 2 1 + 2 2 5  o F
+ 2 2 5 1 3 2 6 0  0 F

+ 3 ' 2 1  + 1 0 7  o  C
+  1 0 7  I  + 2  ) 4 0
* 2 2 4 0  I  + 2 ) l  I

- R  + ?  o F

!  2  
0 F

- 5
t

t

l 0  ,  + d  o  F

4  0 F

t ,

O C

+ l
O C

t ,

- A  + 1  o a

!  2  0 c

t  6  0 c

-j

I
l

W i W2 6%Re + 3 2 1 + 2 2 0  o F

+ 2 2 0 1 + 4 8 0  o F

t 4 S 0 / l 2 r r 0  o F

l
- 0 , +

! 1 2
1 3

I nn o I. '

r
r

+ 1 1 0  0 F

5  0 F

r

0 /  r  1 0 4  ' c
+ l O 4 l + 2 4 9  " C
+ 2 4 9 1 + 2 1 1 5  " C

-0
t
t

+ 5 5  0 C

t ,

O C

,  + b 0

I  o [ ]

)  ( ,

S E N S o R  I J R E A K :  D t s p l a y s  " I N P t l l ' o P F , N "  m e s s a g e  f o r  o p e n  R ' I ' D  s e n s o r  e l r - ' r n e n t
o u t  p u t  s  a i ' e  I  r r r r r e d  o n ;  c o n t  r o  l  o u t p u t s  a t " e  t  r r r - n e < l  o f  f  .

S E N S 0 R :  1 0 0 s 1  P l a r . r n u r n ,  1 8 5 0  p p M / " L l  f o r  l - w i r e  c o n n e c t i o r r .

RTD TYPE MAX.  ERROR

A l a i n r

I DF]GREF,
REST-}I,tiT T ON

O . I  DF]GREE
RESOI-I IT I  { ]N

--l

_l
!  4  0 F

t  I  o F

RORER

I

( l

o l .

o

1
2
I

I

. t

. 1

CP I

t
I

1 !  2  0 c

t  l . l  o F

!  . ' 2  
o L l

( i l l r P l l r  O P T I ( ] N s j :  L I p  t o  t w o  c o r r t  r c l l  t p r r r i a r - y  a n d  s e c o r r d a r y )  o r r l . p u t s  a l r d  u p  t o  t w o
a l a r n r / t r r r t e r  o u t p u t s  n a y  t - r e  s t r p p l t e d .  t l c l r r t o l  o u t p u t s  r r r a y  b e  o r r / o f f  h e a t  o l  c r l o l
a c t i t r g ,  t i n r e  p r o p o r t  i o r r r r r g  h e a t .  o r  ( ' o o l  a c t i r - r g  o r  i r n a l o g  h e a t  ( ) r  c o o l  a < ' t  i r r g .  A . l  ; r r i r i
o u L p u t s  n l a y  b e  h i g h  o r  i o w  d e r . l a t i o r r .  p r o c p s s  o r  d e v i ; r t . i o r r  b ; r l r l  ( r ) n  : ; o l n r .  r r i u r l  e l . r
o n l y ) .

S t ) l . I D  S 1 ' A T E  R F l t , A Y :  O p t r c a l  l y  c o u p l e d
0 . 1  t o  5 0  r r A  @  2 6 0  V R M S  m a x .  o r - 0 . 0 1

ANAL0r l  O I ITPL IT :  4  t o  20  mA rn to
(  1 0 0 Q  s o u r c e  r e s i s t a n c e  )  i n t o  a  1 k 0
p a r t  i n  2 5 6 .  ( O p t  r o n a l  0  t o  l  0
a n a l o g  o u t p u t  h a s  a  r e s o l u t i o n  o f  1

r s o l a t e d ,  ? . e r o  c r o s s i n t  t r i a c  r S P N O . t  i ^ a t e r l
t o  1  A  (q  ?60  VRMt i .

a  IKQ nax rmum load  res  i s tan< :e  o r  0  t  o  5  \ 'De
mln r rnunL  l oad  res i  s tance  .  Reso  l t r t  r on  r . ' s  I

V D C  o u t p u t  1 s  a l s o  a v ; r i  I  a b l e .  )  M o d e l  2 0 1 7
p a r t  i n  2 0 4 8 .
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' J 5 \ - J I  R L . \  t i

O U T P U T S  (  c o n t r n u e d  )

AI ,ARM/TIMER REL,AY:  SPDT ra ted  1  A  G I20  VRMS,  non-  induc t rve .
u p  f o f  t f m e  i n  m i n u t e s / s e c o n d s  o r  h o u r s / n i n u t e s .

TqNll lc PAMME_TE&S: These pararneters are
l o o p  u s i t r g  a  s e c u r i t y  c o d e d  s e q u e n c e .

a c c e s s j . b l e  t h r o u g h  t h e  k e y p a d  r n  t h e  t u n e

T r m e r  m a y  b e  s e t

P r o p o r t i o r r r n g  b a r r d :  A d j u s t a b l e  i n  l %  s t e p s
s e c o n d a r y  o u t p u t s  h a v e  s e p a r a t e l y  s p e c i f r e d
s e l f  t t r n e  2 0 0 5  h a v e  t h i s  r a n g e  i n  m a n u a l
s e l f  t u r r i n g  p r i r r r a r y  o u t p u t  o n l y .  )

R e s e t :  A d j u s t a b l e  i n  . 0 1  s l . e p s  f r o m  0 . 0 1  t o
s e c o n d a r y  c h a n n e  l s  h a v e  s e p a r a t e  s e t  t  l n t s  .
a c t r o n  o f f .

R a t e :  A d j u s l , a b l e  i n  . 0 1  s t e p s  f r o n  0 . 0 1
c h a n n e l s  h a v e  s e p a r a t e  s e t - t i n g s .  A  v a l r _ r e

C y c 1 e  T t n r e :  A d j u s t a b I e  i n  I  s e c o n d  s t e p s

O n / o f  f  D e a d  B a r r d :  A d j r r s t a b l e  i n  s t e p s  o f

f  r o m  I  L o  2 O O %  o f  s p a n .  P r i n r a r y  a n d
PR bands  .  (  Mode  l s  200  3  ,  2004  and

t u n i n g  b u t  a r e  l r m t t e d  t o  0 - 5 0 %  f o r

2 0  r e s e t s  p e r
A  v a l u e  o f

m t n u t  e  .
z e Y o  I  l l  I

P r i r n a r y  a n d
n s  t h e  i e s e t

t o  5  r n i n u t e s .  P r i m a r y
o f  z e i ^ o  t u r n s  t h e  r a t e ; r c

f r o m  1  t o  6 0  s e c o n d s  p e r

O . 2 5 , 0 . 5  a n d  1 7 .  o f  s p a n .

a n d  s e c o n d a r y
t i o n  o f f .

c y c l r : .

{uf_o1lg!!!{_!:
c o n t  r o  I  .

B u m p l e s s  t r a n s f e r  a l g o r i t h m  u s e d t o  lT love  f  r om manr ra l  t o  au toma t  i c

AIrAeU QEAD tsaND: 0.4i( ,  of  span.

| f l ( l lN I_R_EIO!q_! I0N AND C0IN i t IDENCE:  r l  count .

n l l T I  B E f n T  I d I T D U P :  R e s e t .  i s  r n h i b i t e d  w h e n  t h e  p r o c e s s  v a r i a b l e  r s  o u t s r d e  o f  t h e
p l t t s  a n d  m l n u s  o n e  p r o p o r t l o n r n g  b a n d ,  c e n t e r e d  a t  s e t  p o i n t .  M a g n i t u d e  o f  t h e  r e s e t
a c t l o l l  r s  l r m t t e d  t o  k e e p  t h e  p r o c e s s  v a r r a b l e  w r t h i n  t h e  p r o p o r t f o n r n g  b a n d .

E4{P 4 l iq  U4L9P-E84TIQI ! :  Nurnber  o f  ranrp  serments  and t i rne  in te rva ls  a re  as  descr rbed
b y  t h e  n r o d e l  d e s c r _ i p t i o n  ( s e e  S e c t i o n  1 . 6 . 1 ) .  R a m p  a n d  s o a k  i r r t e r v a l s  m a y  b e  s e r  u p
t o  e r t h e r  9 9  h o u r s /  5 9  r n i n u t e s  o r  9 9  m l n u t e s / 5 9  s e c o n d s .  A s s u r e d  s o a k  j s  s e l e c t a b l e
b y  t h e  t l s P t .  C y c l e  r e p e a t  m a y  b e  e i t h e r  s e t  f o r  c o n t i n u o u s  o r  f r o m  I  t o  2 5 5  c o m p l e t e
c y c l e s .

q U l - . L l N l l l l t  Q l - E q A L I 0 I :  C h a r a c t e r i z e s  t h e  l o a d  b y  m e a s u r j n B  t h e  r e s p o n s e  d u r r n g  s t a r t
u p .  S e l f  t r r n i n g  o p e r a t e s  o n l y  o n  p r i m a r y  h e a t i n g  o u t p u t s  a n d  w i t h  P I D  c o n s t a n t s
l r n L r t e d  a s  f  o l 1 o w s :

F ' ropoi - t  ior r i r rg I l ; r r rd -  1
R e s e t  -  0  t o  1 0  r e s e t s
R a t e  -  0  t o  I  r n l n u t e s

I f  t - h e  c a l c u l ; r t e c l  v a l u e s  f a l
t o  t h e  a p p r - o p r i a t e  1 i m i t .
S e c o n d a r y '  [ ' T D  c o r . t s t a t l t s  a r e

L F E  I n s t r u m e n t s  D - i v i s r o r r

t o  5 0  p e r c e n t .  o f  s p a n
p e r  m i n u t e

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

e r r t e r e d  m a n u a l  l y .
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qQs i IT I I I  . ca ITBq !  qABAyEIq$ :  I nc rease  anc l  dec rease  so l rd  s ta re  re tayst o  o p e r a t e  t h e  e x t e r n a l  m o t o r  o p e r a t o r .  A  s t a n d a r d  c o n t r o l l e r  n r a y  b e1 0 0 0 Q  s l r d e w i r e  i o r  m o d i f i e d  i o ,  . , . "  w i t h  a  l 0 0 o  o r  1 3 5 0  s l r d e w i r e ) .d e a d b a . d  i s  s e l e c t a b r e  f r o m  0 . 0  t o  2 5 . 5  p e r c e n t  o f  s p a n .  c o n t r o r l e r  w i l ls l l d e w r r e  c o n n e c t i o n s .  s l i d e w r - r e  c a l i b r a t i o n  c a n  b e  e i t h e r  r n a n u a la u t o r r r a t i c  s l i d e w r r e  c a l r b r a t l o n  r o u t r n e .

' l r 5 - l l  R I - \ '  ' ,

a r e  p i - o v j d e d

u s e d  w t t h  a
D r r v e  r r n i  t

d e t e c t  o p e r r
o r  a  r r r r i t l u e

qqryu. t ' l - I l4 .T l_! l \Q! ! !oNs:  A11 Ser ies 2000 controt lers excepr morte l  2005 r r iay bes u p p l r e d  w i t t L  o r e i t a l  c o r n n u n i c a t r o n s  o p t f o n .  B a u d  r a t e ,  p a r i t y ,  h a r r d s h a k e  p a r a r n e t e r s
a n d  u n r t  n u r n b e r  a r e  s e t t a b l e  w i t h  i n t e r n a l  D I P  s w i t c h .  H o s t  c o m p u t e r  f i r a y  r e a d  a n c lw r r t e  n r o s t  o p e r a t r n g  p a r a r n e t e r s .  c o n n e c t i o n s  f  o r  c o r n r n u n i c a t i o n . s  a r e  t , h r o u g h  r e a r  2 5p l l l  " D "  c o n n e c t o r '  ( R e f  e r  t o  t h e  i n s t a l  l a t i o n  r r r a n u a l  f  o r  n o r e  d e t a i  1 s  o r  ( . r ) r T r -n r t t t t  j c a t l o n s  o p e r a t r o t r .  )  T h e  f  o l  l o w i n g  c o m m u n i c a t r o n  r n t e r f  a c e s  a r e  a v a r  l a b l  e :

1 . 8

R S 2 l 2
R S 4 2 2
I s o l a t e d

4l'5quBr,! DrAqB4ry

r s o l a t e d  o r  n o n - i s o l a t e d
r s o l a t  e d  o r  r r o r r - i s o l a t  e d

2 0  m A  c u r r e n t  l o o p

F l 6 t l r e  l - l  1 s  a  t r r e c h a n i c a l  a s s e m b l y  d r a g r a n r  o f  t h e  s e r r e s  2 0 0 0  r : o r r t i o l  l e r s .  , l . L n s
e x p l o d e d  v r e w  o f  t h e  S e r l e s  2 0 0 0  c o n t r o l l e r  s h o w s  t h e  f  i v e  n r a  j o r  s u b a s s e i n b l r e s :  t h ec i t s e ,  t h e  f  r o n t  b e z e l  a s s e r n b l y ,  t h e  j n p u t . _ o r r t p u t  ( f  / 0 )  b o a r d ,  t h e  c e n t  r a l  p r o c . e s s o r
t l n l t  ( c P L I  )  b o a r t l  a r t d  t h r :  c e n t e r  c o m m l r n r c a t  j o n s  o r  o p t - 1 o n s  b o a r r l  .  T h e  2 0 0 0  , s p r  r c sc o r r t i ' o l l e r s  h a v e  b e e n  d e s l g n e d  s o  t h a t  t h e  e n t i r e  e l e c t r o n j c  a s e m b l y  c a n  l l e  e a s r l v
t  t - ' t t t oved  f  r - o r r r  t ' hP  c ; r s r :  by  p ress lng  the  tabs  on  the  s ides  o f  t he  beze  i  anc l  p r r l  I  i r r g  t  hea s . s r : r n t t l y  f r t r w a r d .  ( R e f e r  t o  S r - c t r o n  1 . 1 0 .  )

T h e  r l o  a n d  C P l l  b o a r d  a . s s e n r b l i e s  a r e  e ; r s i l y  r e m c l v e : < - l  f r o m  t h e  b e z e l  a s s s n r f r l y  b y
r e l e a s i n g  t h e  s p r l n g  1 o ; l d e d  c 1 r p . s  f r o n r  t h e  n o t c h e s  a n d  p u l J r n g ,  t h e  b o ; r r d s  o . t  o l '
t h e r r  c o n n e c t o r s .  T h e  c o m n L r t n i c a t i o n s  o r  a c c e s s o i ^ y  b o a r d  m a y  b e  r e r r o v e r l  t r y  f  i  r  s l
d i s c o t r n e c t f  r l g  a n y  l e a d s  a n d  c a b l e  c o n n e c t o r s ,  r e n r o v i n g  t h e  s c i - e w s  a n c l  s p . t c e r  s  I  l r a t
h r l 1 d  t ' h e  b o a r d s  t c l g e t - h e r  n e a r  t h e  r e a r  o f  t h e  b o a r d  a n d  p u l l r n g  t h e  b o a r c l  O u t  o l . i t s
e d g e c a r d  c o n t t e c l  o r .  T h e  b e z e l  a s s e m b l y  c a n  b e  d r s a s s e m b l  e d  b y  r e n r o v i r r g  t  l r e  l  w r r
s c i ' e \ t s  a t  t h e  b o t t ' o r n  o f  t h e  h e z e l  a s s e n r b l y .  M o s t  m o d i f j c a t r o n s  d e s c r - j b e d  i r . r  1 1 r r s
I n ' t n u ' - r l  d o  r r o t  r e t l u i r e  a n y  c h a n g l ' s  t o  t h e  b e z e l  ; r s s e r n b l y .  H o w e v e r ^ ,  r . t  l r r ; r y  l ) r ,
! r ( J ( ' e s s n r y  t o  d i s a s s e n r b l e  t h r s  p a r t  f o r . s e r v i c j r r g .

I .,i ITqARD_ !!lul_cuB4_'rlQr!

I ' h e  L w o  c i r c u i t  b r t a r c l s  o I  t . h e  e l e c t r o n i c  a s s e r n b l y  t h a t  m a y  r e q u r r r :  m o d r f  r c a t  l s r r  ; r r - r ,
t h e  i t l l l t t t - o u t p t l t .  ( r l o )  a r r d  t h e  c e n t r a l  p r o c e s s r n g  ( c P U )  b o a r d s .  S o r n e  r " r r o d i t ' r c r ; l t  i o r r s r
r e t l u ' t  t ' e '  a c t l r a L  c o m p c r n e r t t  c h a n g e s  a n d  c h a n g e s  t o  t h e  c i r c u i t  b o a r d s .  o t  l r . r
n i o d i l r c : a t i o n s  r e q t t r r e  o r r l y  a  r e p r o g r a r n m i n g  o r  s o f t w a r e  c o n f i g u r a t i o r r  c h ; r r r g e .  A l l
s r l l t w a i e ' c h a r r g e s  n r a y  b e  a c c o m p l j s h e d  t h r o u g h  t h e  k e y p a d .  E a c h  b o a r d  h a s  p r o v l s r o r r s
f o r  r ' l e s l g n a t e d  o t r L p u t  f u n c t l o n s  a s  s h o w n  r r r  F l g u r e  l - 2 ,  T h e r - e  c a '  b r  o ' l '  r r e r
p r  i n r a r y  o u t p u t :  e i t h e r  a  s o l i d - s t a t e  r e l a y  ( S S R I  )  o r  a n  a n a l o g  o u t p u t  r i \ N A l  ) .  T h e i - r :
c ; l l 1  o l l l v  b e  o n e  s e c o n d " a r y  o t t t p u t :  e r t h e r  a  s o l j - d - s t a t e  r e l a y  ( S S R 2 )  r l r  ; r r r  ; r n a l o g
0 u t p u t  ( A N A 2 ) .

' I i t e  
M t ) D  C E N T E R  c a n  a d d  S S R 2 ,  b u t  c a n n o t  a d d  A N A I  o r  A N A 2  t o  t h e  S e r i e s  2 0 0 0  s t  o c k e r d

t l t r i t - s .  T h e  a n a l o g  o t l p t t t s  c a n  o n l y  b e  p r o v i d e d  b y  t h e  f a c t o r y  o r  f r o n r  s t o c k e c i  r r r r j t s
t h a t  w e r e  o r d e r e d  w i t h  a n a l o g  o u t p u t ( s ) .  A l a r r n s ,  i n d i c a t e d  a s  A L M I  a n d  A L M 2 ; t i e
p r o v r d e d  a s  s t a t r d a i d  o n  m o d e l s  2 0 1 0 , 2 0 1 1  a n d  2 0 1 2 .  A L M I  i s  s t a n d a r r i  o n  n o d e l s  2 0 1 1 ,
2 0 1 4  a r r d  2 0 1 5 .  0 n  a l l  o t h e r  m o c l e l s ,  a l a r m s  a r e  o p t i o n a l  a n r l  m a y  b e  a d c l e d  b y  t h e  M 3 D
C E N T E R .
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CPU EOARD

FR0t/ T
AS STIlBLY

D I  SPLAY
AND

KE YPAD

' , '  -  ]  I R I . \  P

FRONT

I . l 0 BOARD REMOVAL

BOARD CONFIGURAI ION

F r g u r e  1 ,  - 2

-I.JARN I NG-

THESE SERVIC ING INSTRUCTIONS ARE
TO AVOID HAZARDOT]S POTENTIALS, DO
THAT REFERENCED IN  THE OPERATING
s 0 .

FOR USE BY QUALIF IED PERSONNEI ,  ONLY.
NOT PERFORM ANY SERVIC ING OTHER THAN

INSTRUCTIONS UNLES,S  Q I ]AL IF IED TO DO

T o  r e m o v e  t , h e  t w o  c i r c u i l -  b o a r d s ,  t h e  I / 0  a n d  t h e  C p t J b o a r d s , p r o c e e d  a s  f o l l o w s :

c A t l r I 0 N :  M O S  s t a t r c  d i s c h a r g e  h a n d l i n g  p r - o c e d u r e  m u s t  b e
t h e s e  b o a r d s .  S e e  S e c t i o n  l . l l  f o r  d e t a i l s .

f o l  l o w e d  w h e n  h a n d l  i n g

'  W r t h  a l  l  p o w e r  o f  f  ,  r e m o v e  t h e  e n t i r e  e l e c t r o n i c  a s s e r n b l y  f  r o n  t h e  c : ; r s e  b y
p r e s s i r t g  t h e  t a b s  o n  e a c h  s i d e  o f  t h e  b e z e l  i n w a r d  a n c l  c a r e f u l I y  p u l l i n g  t h e
e l e c t r o n i c  a s s e m b l y  o u t  o f  t h e  c a s e .  I f  t h e  c o m m u n i c a t l o n s  o p t i o n  i s  s u p p l i e c l ,
t h e  c o m m u n i c a t i o n s  e d g e  c a r d  c o n n e c t o r  m u s t  b e  d i s c o n n e c t r : c l  f r o m  t h e  c e n r e r
b o a r d  p r t o r  t o  r e m o v i n g  t h e  e l e c t r o n l c  a s s e m b l y .

.  D r s a s s e n r b l e  t h e  s p a c e r  r o d  s e p a r a t t n g  t h e  I / 0  a n d  C p t J  b o a r d s  ( a n d  c e n t e r  b o a r c l  .
l f  s u p p l r e d )  b y  r e r n o v i n g  t h e  s c r e w  a n d  w a s h e r  o n  t h e  I / O  b o a r d  s i d r : .

l .  D i s c o n n e c t  a n y  f l e x i b l e  p u s h - o n  c a b l e s  f r o m  t h e  c o n n e c t o r  o n  t h e  I / 0  ( o r  c e n r e r  r
b o a r d s .

G e n t l y  l r f t  t h e  t w o  r e t a i n i n g  s p r i n g s
t h e  I / 0  b o a r d  o u t  o f  i t s  c o n n e c t o r .

G e n t l y  l i f t  t h e  t w o  r e t a i n r r r g  s p r i n g s
t h e  C P t l  b o a r d  o u t  o f  i t s  c o n n e c t o r .

f r o m  t h e  r r o t c h e s  o f  t h e  I / 0  b o a r d  a n d  p r r l  I

f r o n  t h e  n o t c h e s  o f  t h e  C P U  b o a r d  a r r d  p u l  I

-  l 9 - L F E  I n s t r u m e n t s  D t v l s r o r r
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l . 1 i W I R I N G  P R E C A U T I O N S

B e c a u s e  o f  t h e  h i t h  r e s o l u t i o n  a n d  l o w  l e v e l  s i g n a l s ,  a n d  t o  m i n i m i z e  n o i s e  p i c k u p
t h a t  c a n  b e  e n c o u n t e r e d  d u r i n g  t h e  c a l i b r a t i o n  o r  i n s t a l l a t i o n  o f  t h e s e  i n s t r u m e n t s .
t he  use  o f  sho r t  tw i s ted  pa i r  o r  sh ie lded  s igna l  i npu t  l eads  j - s  recommended ,

C a r e  m u s t  b e  t a k e n  o n  a l l  u n i . t s  t o  e n s u r e  t h a t  a  g o o d  e a r t h  t r o u n d  c o n n e c t i o n  i s
m a d e .

1 . 1 2  S O L D E R  B R I D G I N G  T E C H N I Q U E

T h e  f o l l o w i n g  m e t h o d  i s  r e c o m m e n d e d  f o r

a )  l , o c a t e  p a d  t o  b e  b r i d g e d  a n d .  w i t h
s o l d e r  o n  t h e  t i p  o f  t h e  i r o n .

b r i d g l n g  s o l d e r  p a d s ,

a  c l e a n  h o t  s o l d e r i n g  i r o n ,  m e l t  a

b )

d r o p  o f

i t  o v e rQ u i c k l y  p l a c e  t h e  t i p  o f  t h e  i r o n  d o w n
t o  t h e  o t h e r  s i d e  b r i d g i n g  t h e  g a p  a s  i l

t o  o n e  s i d e  o f  t
l u s t r a t e d  i n  t h e

h e  g a p  a n d  s w l n g
s k e t c h  b e l o w :

S O L o E R  I
T I P

soL0€R

PC BO^RO

I f  t h e  t r o n  1 s  h e l d  t o  t h e  f o i l s  t o o  l o n g ,  t h e y  w i l l  h e a t
s o l d e r  t o  f l o w  o n  t h e  f o i l  a n d  w i l l  n o t  a l l o w  t h e  b r l d g i n g

A  s o l d e r  b r i d g e  s h o u l d  o n l y  b e  o p e n e d  u p  b y  h e a t i n g  t h e
s o l d e r  w i t h  " S o l d e r - W l c k "  o r  e q u i v a l e n t .

P C B  f o i l  b r i d g e s  m a y  b e  o p e n e d  u s l n t  a  s h a r p  k n l f e  o r  s m a r l
s u c h  a s  a  " D r e m e l  T o o l t t .

u p  e n o u g h  t o  c a u s e  t h e
t o  o c c u r .

a rea  and  re rnov ing  the

p o r t a b l e  g r r n d i n g  t o o l

LFE Ins t rumen ts  Drv rs ion -20-
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;: : ' r  CAUTJON; ' r?, i

IN  HANDLING MOS INTEGMTED C IRCUITS  AND THE UNI ' IS  INTO T {H ICH
THEY HAVE BEEN INSTALLED,  SPECIAL  PRECAUTIONS MUST BE
OBSERVED IN THE WORK AREA TO PREVENT STATIC CHARGES FROM
C A U S I N G  D E V I C E  F A I L U R E S .

T h e  p r e c a u t l o n s  l i s t e d  b e l o w  a r e  r e c o m r n e n d e d  t o

: '  A l l  b e n c h e s  u s e d  f o r  a s s e m b l y  o r  t e s t  o f
c o n d u c t i v e  a n t r s t a t  i < :  r n a t e r r a l .

j ' , \ - ] l RF,V iJ

r n r n f m f  z e  t h e s e  f a ' i  l u r e s :

M O S  c i r c u i t s  a r e  t o  b e  c o v e r e d  w r t h

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

g r o u n d e d  s h o u l d b e  w o r n  b y  a l l  o p e r a t o r s  s ( )

WARNING: NEVER EXPOSE AN OPERATOR DIRECTL,Y TO A HARI)
ELF ]CTRICAI ,  GROUND.  FOR SAf  ETY REASONS,  THE OPEMTOR MUST
HAVE A  RE,S ISTANCE OF AT  I ,EAST 1OOK OHMS BETWEEN H IMSELF  ANI )
HARD ELECTRICAL  GROUND.

A n t r - s t a t i c  n e t t t r a l i z e d  s r n o c k s  a r e  v r o r n  t o  e l i r n i n a t e  s t a t j c  c h a r g e s  g e n e r a t e d  b y
f r r c t i o n  o f  c l o t h r n g  l a y e r s  d u r i n g  n o r m a l  w e a r ,

C o t t o n  g l o v e s  a r e  w o r n  w h e n  h a n d l r n g  M O S  d e v i c e s .  N y l o n  g l o v e s  o r  f i n g e r  c o t s
c a n  N O T  b e  r r s e d .

A l 1  M o S  p a r t s  m l l s t  b e  l e f t  i n  c o n d u c t i v e  t r a y s .  T h e  u s e  o f  p l a s t i c  c o n t a i n e r s
r s  n o t  a l  l o w e d .  T h e  u s e  o f  a  c o n d u c t i v e  f o a m  s u c h  a s  V e l o f o a n r  l t 7 6 1 l  i s
s u g g e s t e d .

S o l d e r l r r g  j  r o r t s  m r l s t  h a v e  g r o u n d e d  t i p s .  A t , t e n t  i o n  s h o u l  d  b e  g r v e n  t o  1 1 y
e q u i p m e n t  t h a t  m a y  b e  r r t d u c t i v e l y  c o u p l e d  t . h a t  c a n  g e n e r a t e  s t r a y  v o l t ; r g e s .

M O S  p a r t s  s h o u l d  b e  h a n d l e d  o n  g r o u n d e d  c o n d u c t j v e  s u r f a c e s  a n d  t h e  o p e r ; r t t t r
m u s t  t o u c h  t h e  c o n d u c t i v e  s u r f a c e  b e f o r e  t o u c h i n g  t h e  p a r t s .

M O S  d e v i - c e s  s h o t r l d  n o t  b e  h a n d l e d  b y  t h e l r  l e a d s  b u t  b y  t h e l r  p a c k a g e s  i n s t e a c l .
I n  g e n e r a l ,  m a t e r i a l s  p r o n e  t o  s t a t l c  c h a r g e  a c c u m u l a t i o n  s h o u l d  n o t  c o r n e  i r r t r r
c o n t a c t  w r t h  M O S  d e v l c e s .

-2t- L F E  I n s t r u n e n t s  D i v i s i o n
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l . l 4 cAL I  q&{UoNl TBQSELESH0OT r NG CONNECTORS

T h e  o n l y  i n t e r n a l  p o t e t t t i o r n e t e r  a d j u s t m e n t s  i n  a  S e r i e s  2 0 0 0  c o n t r o l l e r  a r e  f o r - t h e
4 / 2 0  m A D C  a n d  0 - 5  V D C  a n a l o g  o u t p u t s .  I n  t h e s e  c a s e s ,  t h e  o u t p u t  b o a r d  m u s t  b e
a c c e s s r b l e  f o r  p o t  a d j u s t m e n t  w h i c h  c a n n o t  b e  d o n e  t h r o u g h  t h e  c a s e .  A  s p e c i a l
c o n n e c t o r  a s s e n r b l y  ( P / N  3 4 5 - 8 2 6 )  c o n s i s t i n g  o f  t h e  r e a r  p o r t i o n  o f  t h e  c a s e  w i t h
t e r r n r n a l s  i n s t a l l e d  l s  a v a i l a b l e  f o r  c a l i . b r a t r o n  a n d  t r o u b l e s h o o t i n g .  0 r d e r  t h i s
p a r t  f r o m  t h e  f a c t o r y  i f  n e e d e d .

F o r  c a l j - b r a t i o n  a n d  s e r v i c e  o f  o l d e r  t h e r r n o c o u p l e  i n p u t  c o n t r o l l e r s ,  a  c o l d  j u n c t i o n
c o m p e n s a t o r  r e s i s t o r  a s s e m b l y  ( P / U  3 4 4 - 1 1 9 9 )  c a n  b e  o r d e r e d  f r o m  t h e  f a c t o r y  t o  m o u n t
o r r t o  t h e  r e a r  t e r m i n a l s .  E a c h  p a r t i c u l a r  r e s i s t o r  r n u s t  s t a y  w i t h  t h e  c o n t r o l l e r  a s  a
s e t  a f t e r  c a l i b r a t i o n  i n  o r d e r  t o  r e t a i n  t h e  o r i g i n a l  c a l j b r a t r o n  a c c u r a c y .  A l  l
o l d e r  M O D  c o n t r o l l e r s  a r e  f a c t o r y  s u p p l i e d  w l t h  t h i s  a s s e m b l y .  W h e n  r n o d r f y i n g  a  M o D
c o n t r o l  l e r  f o r  n o n - t h e r m o c o u p l e  r n p u t ,  t h i s  a s s e m b l y  m u s t  b e  r e m o v e d .  N e w e r
c o n t r o l l e r s  h a v e  t h e  c o l d  j u n c t l o n  c o m p e n s a t i n g  r e s j s t o r  r n o u n t e d  o n  t h e  I / 0  b o a r d  a n r l
t h i s  p a r a g r a p h  d o e s  n o t  a p p l y .

LFE Ins t ruments  Drv is i -on - 2 2 -
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T ' h e  r a n g e  c o n r p o r r e r r t s  r n d r c a t e d  i n
c o m p o n e n t  a c c u r a c y  a n d  s t a b i  l l ' t y
s u b s t r t u t i n g  c o n p o n e n t s  o f  l e s s e r
r n s t r ^ u m e n t .  A  s u m m a r y  o f  c o m p o n e n t

' r , r * l l  H l . ' \ '  t i

a r e  s p e c r f  I  e d  a c c o r c l i r r g  t o  t h e
c r r - cu i t  .  I n  f i t any  cases ,

l y  l i m i t  t h e  p e r f o r n r a n c e  o f  t h e
t i v e n  b e l o w .

t h e  p a r t s  I  r s t s
r e q u i  r e d  i n  t  h e

q u a l r t y  m a y  s e v e r e
s p e c t f r c a t i o n s  i s

LFE  PART
S ERI  ES

I 8 2 2_XXX

t 8 l 7 - X X X

I  846-xxx

1847-xxx

RES I  S TORS

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

0 . 5 w  G  7 0 t , , + l - 5 2
t o l e r a n c e ,  C a r b o n
F r l m  o r  C o m p o s i t  i o n

0 . 2 5 W  ( 0  7 0 C  , +  I  - l Z
t o l e r a n c e ,  l 0 0 p p M
C o a t . e d  M e t a l  F i l m

0 . 2 5 w  G  7 0 C  , +  I  - 5 2 .
t o l e r a n c e ,  C a r b o n
F i  l n  o r  C o r n p o s i t . i o n

1  . 0 W  G  2 5 C , +  I  - t Z
t o l e r a n c e ,  l 0  p p M
l.r/r rewound

O , 2 5 w  G  7 0 C , + l - t %
t o l e r a n c e , 5 0  P p M
C o a t e d  M e t a l  F i l m

ALTERNATE SOURCES

ROHM Type  R50  (  J  )
KOA SPEER TypeCF I  I  Z
M E P C O / E L E C T R A  5 0 5  ] C X - J
S T A C K P O L E  R C - I  / 2
DALE Type SBt)
PANASONIC j  Type  ERD-50 ' r , l

1 )
? )

3 )
4 )
5 )
6 )

l )
2 )
. t l

4 )

C O R N I N G  T y p e  N A 5 5
IRC Type  T0 -55  (TR I , J
MEPCO/E I .ECTRA Type
KOA SPEER T ' ype  MF55

)
5 0 l l R

l )
t l
t )

4 )

ROHM Type  R25 .J
I R C  T y p e  R G  1 / 4
KOA SPEER Type
R C D  T y p e  C F 2 5

(  TRW)
C F  1 1 4

0 .  l t v  G  7 0 C , +  l
t o l e r a n c e ,  l 0
C o a t e d  M e t a l

RCD Type  125
T E L - I , A B S  T y p e  Q l 2 b A

)  D A L E  T y p e  R N 5 5 C  o r  C M F 5 5
)  C0RNI  NG Type  N{ )4
)  R O H M  T y p e  C R B I 4 F Y
)  I R C  T y p e .  T 2 - 2 5  ( T R l { )
)  M E P C O / E L E C T R A  5 0 3 3 R
)  P R P  T y p e  G P  l / 4  T C 5 0

MF,PCO/ ELECTRA
Type  UPR5O23Z l t

I R C  T y p e  M A R 5 - T l 3  ( T R W )
DALE Type  PTF56-T l  3
P R P  T y p e  P R  l / 1 0  T C 1 0

l )
2 )

I  849-XXX

1 8 5 5 - x x x

I  856 -xxx

- n  1 0 /

PPM
F i l m

I
2
3
4
f)
6

.t 
)

1 l

4 )

0 . 1 2 5 L J  G  7 0 C , + l - t %
t o l e r a n c e , 2 5 P P M
Coat .ed  Meta l  F i .  1nr

I  )  T I  T y p e  M C 5 5 E
2 )  C O R N I N G  T y p e  R N 5 5 E  o r  R N 6 0 E
3 )  D A L E  T y p e  M M F - I 1 8 - T 9
4 )  TR I . J  Type  55 -T9  o r  60 -T9
5  )  MEPCO Type  MF4-C- [ ]HAR "8 "

- 2 3 - L F E  I n s t r u m e n t s  D r v l s r o n

 



, l 5 g -  1 1  R E V  B

(THIS  IS  A  BLANK PAGE)

LFE Ins t runents  D iv is ion  -24_

 



. J 5 8 _ 3  1  R E V .  B

S E ( I T I O N  2  _  M O D I F I C A T I O N  U N I T S  A N D  K I T S

A 1 1  M O D I F I C A T I O N  C 0 N T R O L L E R S  a r e  s u p p l r e d  w i t h  a  t y p e  J  t h e r m o c o u p l e  r n p u t .  s e c t i o n3  d e t a i l s  n r o d l f i c a t i o n  o f  t h e  i n p u t  t o  p r o v i d e  f o r  o t h e r  l n p u r  r y p e s .  M 9 D T F I C A T I o NC O N T R O I ' L E R S  a r e  p r o v i d e d  w l t h  e i t h e r  o n e  s s R  ( M o d e l s  2 0 1 4  a n d  2 0 1 5  h a v e  t w o  s s Ro u t p u t s ) '  o n e  4 1  2 0  m A  p r o c e s s  o r  t w o  4 1 2 o  m A  p r o c e s s  o u t p l l t s .  s e c t i o n s  4  a n d  5d e t a i l  n r o d r f r c a t i o n  o f  t h e s e  o u t p u t s  t o  o t h e r  o u t p u t  t y p e s .  S e c t i o n  6  d e t a r l s  t h es o f t w a r e  c o n f i g u r a t i o n  a u c l  c a l i b r a t i o n  p r o g r a r n m l n g .  s e c t r o n  7  d e t a i l s  f i n a la d j u s t m e n t s  a n d  t e s t i n g .  s t a n d a r d  r e s i s t o r s  a n d  c a p a c i t o r s  n e e d e d  f o r  m o d r f l c a t i o na r e  n o t  r n c l u d e d  i n  k i t s  a s  t h e  M o d r f i c a t r o n  c e n t e r  i s  e x p e c t e d  t o  m a r n t a l l  a nr n v e n t o r y  o f  t . h e s e  p a r t s .

2.r Mop qqlIBqlirE_B!

T h e  b a s r c  M O D I F I C A T I O N  C O N T R 0 L L E R S  a r e  u s e d  t o  p r o d u c e  n a n y  v a r r a t i o n s  a n d  o p t r o n s .
M o s t  a p p - 1  i c a t ' i o n s  c a n  b e  s a t i s f r e d  b y  n r o c l r f y r n g  o n e  o f  l . h e s e  c o n t r o l l e r s .

M O D E L S  2 0 0 0  A N p  2 0 0 1  ( w r T H  S T A R T / S T O P )

EO-]OOO-OOOO PRIMARY SSR OTITPUT
EO_5OOO_OOOO PRIMARY ANALOG OUTPUT
EO-5500-OOOO PRIMARY AND .SECONDARY ANAL,OG OUTPUT

MODEL ?OO 2 ( WI TH AT]T'OlMANUAL, )

MODEr,  200I  (

z0 -1000-0000
z0-5000-0000
z0 -5 600-0000

FrA- 1000 -000 0
EA-  5  000 -0000
EA-  5  600 -0  000

vqlEi,_ 2004 ( sF,rr! TrlNE t{/|rH At|r0/MANUAT_ )

z A -  1 0 0 0 - 0 0 0 0
zA-  5  000 -0000
zA-  5  600 -0000

PRIMARY SSR OUTPUT
PRIMARY ANAI-OG OI]TPI ]T
PRII ' IARY AND SECONDARY ANAT,OG OIJTPUT

PRIMARY SSR ( ]UTPUT

PRIMARY ANALOG OUTPUT
PRIMARY AND SECONDARY ANALOG OUTPI]T '

llil4 ruNEi/rrH srABTllIo_P )

PRIMARY SSR OUTPUT
PRIMARY ANALOG OLTTPU]
PRIMARY AND SEC(}NDARY ANAI- IJG OI]TPUT

PRIMARY SSR OUTF'TIT
F'RIMARY ANAI, I )G ( I I iTPI I ' f
PRIMARY AND SECONDARY ANAI OG OUTPT]T

PRIMARY SSR (JLI 'TPI I l '

PRTMARY ANALOG OT]TPUT
PRIMARY AND SECONDARY ANALOG OI]TPI IT

PROF I  LE  )

uQQfr, ?!_01 _tZ_O_NE LtONrRor,LER )

NO MODI I . ' ICAT ION (JN l  I '  _  ORDER A I , I - T ]N ITS  FROM FACTORY

M O D E L S  2 0 1 0  A N D20 1 I  (  WITH RAMP ANI) SOAK )

D 0 - 1 0 0 0 - 1 2 0 0
D 0 - 5 0 0 0 - 1 2 0 0
D 0 - 5 6 0 0 - 1 2 0 0

M O D E L  2 0 1 2  ( S ] N G L , E  L O ( ] P

8 4 -  l 0 0 z -  I  2 0 0
8 4 - 5 0 0 2 - 1  2 0 0
B4-5602-t200

- 2 5 - t , F E  I r r s t r u m e n t s  D r v i s i o r r
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MODEL 201 I _(TWo r,0oP_rBquu!

NO MODIF ICATION UNIT  -  ORDER ALL  UNITS  FROM FACTORY

MOpEL 20 I 4-_|PqI Ifl!{j,0xlBqu

J I - l O O O - 1 O O O  I N C R E A S E / D E C R E A S E  S S R  O T J T P U T S

ualEL 4_ll_lfQ.slfr0x_ q_O_ryrBql__ wrrH RA}{p AN_D soAK)

MOD]FY FROM MODEL,  20 I4  CONTROLI ,ER

UqQEL _201 7 __LqJ ry*OlNI_lRocs44lUESl

NO MODIF ICATION T IN IT  -  ORDER AL , I  I ]NT ] 'S  FROM FACTORY

2.2 !!!!qr MoqIIrlATlq[ {-rT,!
' l ' h e  i n p r t t  n r a y  b e  n r o d l f  . i  e d  f  o r  s p e c i a l  m e a s u r i n B  r n p u t s  b y  a d d r n g  t h e  f  o 1 l  o w r n g  k r t s .

1 8 2 1 - l 1 8  T o  a d d  s e l f _ p o w e r e d  4  l 2 0  n A  i n p u t
l 8 2 l - l  l 9  T o  a d d  b r l d g e  t r a n s d u c e r  s u p p l y  _  5 V
1 8 2 1 - 1 2 0  T o  a d d  b r r d g , e  t r a n s d u c e r  s u p p l y  _  l 0 V
l 8 2 l - l 2 l  F o r  0 . 1  d e g r e e  R T D

2 . 3 qU-T!,![_Mq_DIILC4IIQ\-K]I$

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

a d d i n g  c o m p o n e n t s  c o n t a r n e d

1 8 2 1 - 7 9  T o
l 8 2 l - 8 6  T o
1 8 2 1 - 8 7  T o
1 8 2 1 - 1 2 2  T o
1 8 2 1 - l 2 i  F o r
1 B 2 t - 1 2 4  F o r

2 , 4  C O M M { I N I U A T I 0 N  K I T S

cqx!1 I ,co!Mr,r
1 8 2 1 _ 8 8  t 8 2 . t _ 1 4 2
1 8 2 1 _ 8 e  1 8 2 1 _ 1 4 3
1 8 2 1  _ 9 0  1 8 2 1 _ 1 4 4
1 8 2  l _ 9  I  1 8 2 1 _ 1 4 5
1 B 2 l _ 9 2  1 9 2 t _ r 4 6

2 . 5  O T H E R  K I T S

a d d  S S R 2
add  ALMI
add  ALM2
a d d  i s o l a t e d  4 l 2 O  n A  o u t p u t

D C  t r r g g e r  o u t p u t
o p e n  c o l  1  e c t o r  o u t p u t

A l  I  S e r i e s  2 0 0 0  c o n t r o l  l e r s  (  e x c e p t  M o d e l s  2 0 0 5 ,
d i g r t a l  c o m r n u n i c a t i o n s  a d d e d  u s i ' g  t h e  f o l  l o w i n g  k i t s :

2 0 1 2 ,  2 0 1 3  a n d

N O T E :

2 O I i  )  n r a y  h a v e

M o d e l s  2 0 1 2 ,
2013  ,  2016  f ,
2 0 l 7  r e c l r r i  r e
C O M M  I I I  c o m -
m u n i c a t  i  o n s
n o t  I  r s t e d  .

b e l o w :

N o n - i s o l a t e d  R S 2 3 2
I s o l a t e d  R S 2 3 2
N o n - i s o l a t e d  R S 4 2 2
I s o l a t e d  R 5 4 2 2
I s o l a t e d  2 0  m A  c u r r e n t  l o o p

One opt to r r  k i  t  a r rd
1821 -98
1 8 2 1 - 9 9
1 8 2 i _ 1 0 0
1 8 2 1  _ t  2 5

t h r e e  k i t s  u s e d  t o  s u p p r e s s  e x t e r n a l  n o i s e  a r e  l i s t e d
K r t  w i t h  1 3 0  V  M O V
K i t  w i t h  2 5 0  V  M o V
K r t  w i t h  R - C  s n u b b e r  c o m p o n e n t s
T ' o  a d d  r e m o t e  s t a r t / S t o p ,  R e m o t e  A u t o / M a ' u a 1  ( M o d e l s
o r  R e r n o t e  p a u s e  ( M o d e l  2 0 1 2 )  o p t i o n

L F E  I n s t r u m e n t s  D i v i s i o r r - 2 6 -

2 0 0 2  &  2 0 0 4 )
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S E C T I O N  ]  -  I N P U T  M O D i F I C A T I O N

LE-IQRE J-lAB:! lxq-4II-- l |-q!L -| lqD-IJl l4l]ry!, f  rrst se lect the proper MODIFICATI0N
C 0 N T R I J L L E R  a c c o r d r n g  t o  t h e  o u t p u t  t y p e  r e q u l r e d  f o r  t h e  a p p l i . c a t i o n  a s  d e t a r l e d  t n
S e c t r o n  4 .  B e c a t t s e  t h e  h a r d w a r e  f o r  a l l  S e r i e s  2 0 0 0  c o r r t r o l  l e r s  i s  s t m r l a r .  t h e s r :
l n p u t  r n o d i f  i . c a t i o n s  a p p l y  t o  a l l  c o n t r o l l e r s  i n  t h e  s e r i e s  e x c e p t  M o r i e l  2 0 1 I  w h t c h  r s
a  f a c t o r y  s p e c i a l .  A f t e r  l n p u t  r n o d i f i c a t i o n ,  a l l  u n i t s  m u s t  b e  c o n f i g u r e d  a n r l
c a l i b r a t e d  p e r  s e c t r o n  6  a n d  a d j u s t e d  a n d  t e s t e d  p e r  s e c t i o n  7 .

l . l M[)DI I . ' ICATION OI '  THERMOCOUPLE INPT]T 'TYPE

A l l  M O D I F I C A T I 0 N  C O N T R O L L E R S  a r e  s u p p l i e d  c a l i b r a t e d  f o r  t y p e  J  ( I r o n / C o r r s t a n t a r i )
t h e r m o c o u p l e .  T h e  c h a n g e  t o  a n o t h e r  t h e r m o c o u p l e  t y p e  i s  a  c o n f f B r l r a t i o r r  o r  s o f t w a r e
c h a n g e  ( s e e  S e c t r o n  6 ) .  N o  c o m p o n e n t  o r  b o a r d  c h a n g e s  a r e  r e q u i r e d .  T h e  c o n t r o l l e r
d o e s  n o t  n e e d  t o  b e  r e c a l i b r a t e d  w h e n  c h a n g i n g  t h e r m o c o u p l e  t y p e .

t , uq4ql4uqli FRO_M THERM0COUPLE rNpur TO l00o pr,ArrNUM RTD rNprrr r./lf!_ 1_pEtgll
RESOLUTI  ON

Renrove t
S e c t r o n

I

z .

l .

q

'7

q

1 0 .

h e  I n p r t t / O u t . p u t  ( I  l O )  b o a r d  f  r o m  t h e  e l e c t r o n i c  a s s e r n b l y  p e r  i r r s L r u c t  l o l s  t r r
l .  l 0  a n d  m a k e  t h e  f o l l o w i n g  c h a n g e s .  ( t , F E  p / N ' s  r n  b r a c k e t s .  )

R E M O V E  R ] ,  R I 5
R E P L A C E  r e s i s t o r  R 1 6  w r t h  ; , r  , l u m p e r  (  1 8 3 5 - 1 0 6  )  .
R E P L A C E  r e s i s t o r  R 5  w i t _ h  2 K - 1 , 2  ( 1 8 4 9 - 2 3 ) .
R E P L A C E  r e s i s t o r  R 7  w i t h  1 2 . 7 K - 1 7 .  ( 1 8 4 9 - 1 2 7 2 ) .
R E P L A C E  r e s i s t o r  R l 8  w i t h  1 1 K - 1 2  ( 1 8 4 9 - 1 7 i )  f o r  M o d e l s  2 0 1 4  a n d  2 0 1 5  o n l v .
R E P L A C E  r e s i s t o r  R l  o n  t h e  s n r a l l  a d c l e r  b o a r d  w r t h  1 0 . 5 K - 1 7 ;  f o r  M o c l e l s  2 0  l 4
a n d  2 0 1 5  o r r l y .
O P t l N  . 1 2 6  f o i l  b r i d g e  ( o n  c c _ r r n J r o n e n t  s r d e ) .
S H O R T . l  2 7  s o l d e r  b r i d g e  ( o n  c o m p o n e r r t  s l d e ) .
R E P L A I j E  c h o k e  L l  t n  t r r p u t  c i r c u i t  o n  

- l 6 5 0 - 4 1 7 A  ( 4 1 7 A  r s  s r : l - e e n e c l  o r r
c o i l p o n e n t  s i d e  r r n c l e r  V R 3  )  w i t h  j u m p e r  (  l 8  l 5 - 1 0 6 ) ,  T h r s  d o e s  n o t  a p p l  y  t o
b o ; r r d s  1 6 5 0 - 4 1 5  ( a r r y  r e v r s r o n )  o r  1 6 5 0 - 4 3 7 8  o r  l a t e r  r e v i s i o r r  e : r r _ - r , p t  l o
s o r r e  1 6 5 0 - 4 1 5 E  b o a r d s  ( 4 1 5 E  r r r  f o i l  o n  s o l r l e r  s r d e  u n d e r  V R I  )  w h r c h  h a v e
b e e n  r e w o r k e d  t o  a d d  L 3 .
R F , M O V E  t h e  C o l d  J u n c t i o n  C o n r p e n s a t o r  R e s i s t o r  a s s e r n t r l y  f r o m  t h e  r e ; r r
t e r n r r n a l s  o f  t . h e  c o n t r o l l e r  c a s e  ( t e r n r i n a l s  F  &  G )  f o r  o l d e r  c o n t r o l l e r s  o r
r e m o v e  t h e  c o t r r p e u s a t  i n g  l ' e s i s t o r  ( C . I C l  )  a n d  i L s  s u p p o r t  f  r o r n  t h e  I  , " ( j  t r o a r . r l
o f  n e w e r  c o n t r o l  l e r s .

- 2 7  - LFE Ins t  r ume l t t , s  D i r r i s  i o r r
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9 5 8 - l  I  R E V

R e m o v e  t h e  I n p u t / O u t p u t  ( I / 0 )  b o a r d  f r o r n  t h e  e
S e c t r o n  1 . 1 0  a n d ,  u s i n g  k i t  l g 2 l - 1 2 1 .  m a k e
b r a c k e t s .  )

MODIFICATIqN J&OI ' , ' - ! !€RMOC0UPLE INPIJT TO lOOQ PLAI lNUM RTD I I IPI IT
RESOI ,UT ION 

-

I  e c t r o n i c  a s s e m b l y  p e r  l n s t r u c t i o n
t h e  f o l  l o w i n g  c h a n g e s .  r  L F E  P / N ' s

W I T H  0 . 1  D E G R E E

1 n

l-n

I

)
1

4 .
f

7

q

1 0

R E M O V E  R 3 , R 5
R E P L A C E  r e s i s t o r  R 6  w i t h  2 3 . z k - O . t Z  ( , 1 8 5 5 _ 2 3 2 2 )  .
R E P L A C E  R 7  w i t h  l k - 0 .  t %  ( 1 8 5 5 - t i )
R E P L A C E  r e s i s t o r  R l 6  w i r h  l 0 k _ 1 7 "  ( 1 8 4 9 _ t 4 ) .
R E P L A C E  c a p a c i r o r s  C 3 , C 2 7  &  C 2 g  w l t h  4 . 7 U F - 5 0 V  ( 1 0 5 _ 3 4 0 ) .
R E P L A C E  r e s i s t o r  R l 8  w i t h  5 , 2 3 k - 1 %  (  1 8 4 9 - 5 2 3  I  )  f o r  M o d e t s  2 0 1 4  a n d  2 0 7 5
o n 1 y .
R E P L A C E  r e s i s t o r  R l  t ) n  t h e  s m a l I  s l r d e w i r e  a d c l e r  p C B  w t t h  5 . T k - l Z
(  1 8 4 9 - 5 2 1 1  )  f o r  M o d e l s  2 0 1 4  a n d  2 0 1 5  o r r t y .
O P E N  . J 2 6  f o i  l  b r i d g e  ( o n  c o m p o n e n t  s i d e ) .
A D D  s m a l l  c o n s t a n t  c u r r e n t  p c B  (  1 6 5  I  - l 9 7 l  )  p e r  F i g u r e  l - l  b e l o w .
R E P L A C E  c h o k e  L 3  i n  i n p u t  c i r c r - t j  t  o n  1 6 5 0 - 4 1 7 A  ( 4 3 7 A  r s  s c r e e n e c l  o n
c o m p o n e r r t  s ' i d e  u n d e r  V R . 3  )  w t t h  j u m p e r  (  l g l 5 - 1 0 6 ) ,  T h r s  d o e s  n o t  a p p l  y  t o
b o a r d s  1 6 5 0 - 4 1  5  ( a r r y  r e v r s i o n )  e x c e p t  t o  s o n e  1 6 5 0 - 4 1 5 E  b o a r d s  ( 4 1 5 E  i n
f  o r  I  on  so  l de r  s i de  unde  r  VR3  )  wh  i ch  have  t re r :n  reworked  to  a r i c t  L l  .
R E M O V E  t h e  C o l d  . I u n c t i o r r  C o m p e n s a t c r r  R e s j s t o r  a s s e m b l y  f r o r r r  t h e  r e a r
t e r - m r n a l s  o f  t h e  c o n t r o l  l e r  c a s e  (  t e r n r n ; r l  s  F  &  G )  f  o r  o l d e r  c o n t r o l  l e r s  o r
r e m o v e  t h e  c o m p e n s a t i n g  r e s r s t o r  ( c r . I C 1 )  a n r i  i t s  s u p p o r t  f  r o r n  t h e  I / o  b o a r d
o f  n e w e r  c o n t r ' o l l e r s .

BUSS WIRE T'NDERSIDE
TO t /O ,R I ,R3  JUNCTION

TO rlo A2]^

MOT]NT ITEH 2 I^IITH COMPONENT
S I D E  U P  A S  I N D I ( A T E D .

8u$
!! rQ! /

1 1 .

F r g u r e  3 - l

L F E  I n s t r u m e n t s  D r v i s i o n

MOUNTING OF CONSTANT CURRENT ADDER PCB

- 2 8 -
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3 .4  MODIF ICATION FROM THERMOCOUPLE INPUT TO DC VOLTAGE INPUT

R e m o v e  t h e  r n p u t / o u t p u t  ( I / o )  b o a r d  f r o m  t h e  e l e c t r o n i c  a s s e n r b l y  p e r  i n s t r u c t i o n  1 n
S e c t i o n  l . l 0  a n d  r n a k e  t h e  f o l l o w i n g  c h a n g e s .

Re fe r  t o  t he  DC VOLTAGE INPUT RANGE RESISTORS cha r t  (Tab le  3 - l  )  f o r  va lues  se tec ted
fo r  s tanda rd  ranges .  The  va lues  fo r  t he  a t t enua to r  res i s to r  R l  &  R2  a re  based  on  a
f u l l  r a n g e  d c  i , n p u t  o f  5 0  m V  a t  t h e  j u n c t i o n  o f  R l  &  R 2 .

I  .  R E M O V E  r e s i s t o r s  R 3 ,  R 5 .
2 ,  O P E N  J l 5  i f  n o t e d  i n  T a b l e  3 - 1 .  ( N O T E :  M a k e  s u r e  t h a t  t h e  e n t i r e  l e n g t h

o f  t h e  f o i l  b r i d g e  b e t w e e n  p a d s  i s  r e m o v e d  t o  a c h i e v e  p r o p e r  s p a c l n g .
3 .  A D D  r e s i - s t o r s  R l  a n d  R 2  ( s e e  T a b l e  3 - l  )  .
4 ,  R E P L A C E  c a p a c i t o r s  C 4  a n d  C 5  a s  l i s t e d  i n  T a b l e  3 - 1 .
5 .  S H O R T  J 3 5  s o l d e r  b r i d g e  ( o n  c o n p o n e n t  s i d e ) .

A L T E R N A T I V E :  0 n  o l d e r  P C B r s ,  A D D  a  w i r e  j u m p e r  f r o m  t h e  f e e d  t h r o u g h  a t
t e r m r n a l  G  t o  t h e  f e e d  t h r o u g h  a t  t e r r n l n a l  F  ( G N D ) .

6 ,  REMOVE the  Co ld  Junc t i on  Compensa t i ng  Res i s to r  assemb ly  f r om the  rea r
t e r m r n a l s  o f  t h e  c o n t r o l l e r  c a s e  ( t e r m i n a l s  F  &  G )  f o r  o l d e r  c o n t r o l l e r s  o r
r e m o v e  t h e  c o m p e n s a t r n g  r e s i s t o r  ( C J C 1 )  a n d  i t s  s u p p o r t  f r o m  t h e  I / 0  b o a r d
o f  n e w e r  c o n t r o l l e r s .

DI VOLTAGI
I| . IPU] R1 (tTT P/| , l )  R2 (LFT PiN) J15 REPIACI C4 REPIACI C5
RANGI SOIDIR BRIDGT (tFT P/| . l )  (LFI P/|1)

0 to 50 mV t.l0N[ N0|'1i S|I0RTED N0 |.i0
0  to  100 mV 499K-1? (1849-4993)  499K-1? (1849-4993)  0PEN tuF (305-124)  Z ,?uF (105-1BB)
0  to  500 mV 750K- lv ;  (1849- i54)  84 ,5K-1? (1849-8452)  0PEN ,  2 ,2uF(105-1BB)  2 ,2ur  (305-1BB)
0  to  1 .0  V  i50 | ( -1?  (1849-754)  39 .2K-12 (1849-3922)  0p tN :  2 ,2uF(305-188)  N0
0 t0 5,0 v 750l(-1? (1849-754) l ,5K-p" (1849-752) 0pt| . l  l ' {0 | l0
0  to  10  V 750K-1? (1849-754)  3 .74K-1? (1849-3741)  0PtN N0 | l0
0  to  50  V 750K- i?  (1849-754)  7504-1? (1849-751)  0PtN N0 N0
0 to 100 v 750|(-1? (1849-754) 3654-1? (1849-3650) 0PtN f '10 | i0

Tab le  3 - l  DC VOLTAGE INPUT RANGE RESIST0RS

-29 - L F E  I n s t r u m e n t s  D r v i s i o n
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I . s uqqI,{r clu0l-IBqf rHERMOcOupLE rNpur r0 DCCURRENT INPUT

R e n r o v e  t h e  I n p u t / 0 u t p u t  ( . I l o )  b o a r d  f r o r n  t h e  e l e c t r o n l c  a s s e m b l y  p e r  l n s t r u c t r - o .  i r r
S e c t . r o n  I  .  1 0  a n c l  n a k e  t h e  f  o l  l o w i n g  c h a n g e s .

R e f e r  t o  t h e  D C  C U R R E N T  I N P U T  R A N G E  R E S I S T O R  c h a r t  ( T a b l e  3 _  2 )  f o r  t h e  v ; r l u e s
s e l e c t e d  f o r  s t a n d a r d  r a n g e s .  T h e  v a l u e  f o r  r e s i s t o r  R 2  i s  c a l c u l a t e c l  t o  s u p p l y  a r r
r r t p u t  s l g n a l  o f  5 0  m V  u s i n g  t h e  f o l l o w i ' g  f o r m u l a :

R 2 ( s h t r n t )  = 50mV
I r r p u t  M i l l i a r n p e r e s

; ! ; ' r  [ 'AUTION ; 'r ; , .

T H E  M A X I M I ] M  I N P U T  C U R R E N T  S H A L L  B E  L I M I T E D  T o  5 O O  ' A D C

i .
2 .

: 1 .
4 .

R E M O V E  r e s i s t o r s  R 3 ,  R 5
S H O R T  . l l 5  s o l d e r  b r i d g e  ( o n  c o r n p o n e n t  s i d e ) .
A L T F . R N A T I V E :  o n  o l d e r  p c B ' s ,  A D D  a  w i r e  j u m p e r  f r o m  t h e  f e e d  t h r o u g h  a t
t e r m r n a l  G  t o  t h e  f e e d  t h r o u g h  a t  t e r m i n a l  F  ( G N D ) .
A D D  r e s i s t o r  R 2  ( s e e  T a b l e  l - 2 ) .
REMOVE the  Co lc l  . J r t nc t - i  on  L . l o rnpensa t rng  Res j s to r  assemb ly  f r on r  t he  rea r
t e r m l n a l s  o f  t h e  c o n t r o l l e r  c a s e  ( t e r m i . n a l s  F  &  G )  f o r  o l d e r  c o n t r o l l e r s  o r
r e n o v e  t h e  c o m p e n s a t i n g  r e s i s t o r  ( C J C l )  a n d  i t s  s u p p o r t  f r o m  t h e  I / O  b o a r d
o f  n e w e r  c o n t r o l l e r s .

DC CURRENT
FTII,t, RANGE

I NPUT
( L F E  P / N )

5 m A

20 mA

1 0 0  m A

lo0-]l7" (

2  . 5 { l - 1 7 "

o , 5 Q - r z

1 8 4 9 - 1  I  )

( 1 8 4 7  - 2 5 9 )

(  1 8 4 7 - 5 e  )

T a b l  e  3 - 2

N O T E :  U s e  t h e

DC CURRENT INPU] '  MNGE RESISTORS

2 0  n A  r a l i g e  r e s i s t o r  f o r  4 1 2 0  m A  i n p u t

L F E  I n s t r u n e n t s  D r v i s i o n - 3 0  -

 



9 5 8 - 3 1  R E V .  B

3 . 6  M O D I F I C A T I O N S  T O  A D D  R E M O T E  S E T P O I N T  I N P U T

T h e  r e r n o t e  s e t p o i n t  i n p u t  o p t i o n  c a n  b e  a d d e d  t o  a l l  S e r l e s  2 0 0 0  c o n t r o l l e r s  e x c e p t
a n  e a r l y  M o d e l  2 0 1 0  w i t h  1 6 8 5 - 1  E P R 0 M  o r  M o d e l s  2 0 0 5 ,  2 0 1 2 ,  2 0 1 3 ,  2 0 7 4 ,  2 0 1 5  a n d
2 0 1 7 .  E a r l y  M o d e l  2 0 1 0 ' s  w i t h  1 6 8 5 - 2  E P R O M  a n d  u s i n r  r a w  I / 0  b o a r d  1 6 5 0 - 4 1 5  R e v .  C
a n d  e a r l i e r  r e q u i r e  s p e c i a l  p r o c e d u r e s .  C o n t a c t  t h e  f a c t o r y  f o r  s p e c l a l
i -nst ruc t  ions .

R e r n o v e  t h e  I n p u t / o u t p u t  ( I / 0 )  b o a r d  f r o r n  t h e  e l e c t r o n i c  a s s e m b l y  p e r  j - n s t r u c t i o n  i n
s e c t i o n  1 . 1 0  a n d  r n a k e  t h e  f o l l o w i n g  c h a n g e s .  ( L F E  p / N ' s  i n  b r a c k e t s . )

I  .  A D D  c a p a c i t o r  C t  ,  C 2  . 4 7 U F - 5 0 V  (  3 0 5 - 2 5 0  )  .
2 ,  A D D  c a p a c r t o r  C 2 9  4 . l V f  (  1 0 5 - 3 4 0  )  .
3 .  R E M O V E  j u m p e r  J 3 6 .
4 .  R E M O V E  r e l a y  K l  ( j f  A L M 2  i s  p r e s e n t ) .
5 .  A D D  j u n r p e r s  . t 2 9 ,  J 3 0  (  1 8 3 5 - 1 0 6 ) .
6 .  A D D  r e s i s t o r  R 4 5  . t k - L , Z  ( 1 8 4 9 - 1 3 ) .
7 .  A D D  r e s r s t o r  R 6 l  4 0 . 2 k - l %  ( 1 8 4 9 - 4 0 2 2 ) .
8 .  A D D  r e s l s t o r s  R l 7 , R l 8  f o r  v o l t a g e  o r  c u r r e n t  i n p u t  r a n g e s  p e r  T a b l e  l - 1 .
9 .  A D D  j u m p e r  w i r e  f r o m  4 2 6  t o  g r o u n d  e n d  o f  R 2 l .

N 0 T E :  M o d i f i c a t r o n  f o r  r e m o t e  s e t p o i n t  i n p u t  r e q u i r e s  r e m o v i n g  a n  a l a r n r  r e l a y
( A L M 2 )  t o  p r o v i d e  r n p u t  t e r m i n a l s  f o r  t h e  r e n c l t e  i n p u t .

R17 (LTE P/N)

1 vDC 200k-1? (1849-25)  66,5k-1? ( i849-6652)  200k-1? (1849-25)  10,5k-1? (1849-1052)
5 VDC 100k-1? (1849-15)  5,21k-1? (1849-52i1)  11k-1? ( i849-113)  1k-1? (1849-13)

i0  v t rC 200k-1? (1849-25)  5,11k 1? (184q-5111)  10,5k-1? (1849-1052)  \k- r |  (1849-13)

5 mADt JUtlPER (1835-106) 49,9Q-1"t (1849-4999) 1000-1? (1849-12) 104-1? (184i-11)
20 mADC JUii lPtR (1815'106) 12,40-1? (1849-1249) 24,ag-l '? (1849-2499) ?.59.-f," (184i-259)

100 mArrc JUI ' rp iR uBi5-106)  2,54-1? (1847-259)  5A-1? (1847-50)  0,5a-1? ( ig47-59)

' I ab le  3 -3  DC REMOTE SETPOINT  INPUT RESISTORS

N O T E :  U s e  5 V  r a n g e  v a l u e s  f o r  1 / 5  V D C  i n p u t  r a n g e s .

3.7 Wry!.l{llqry!_FRqry_IHEryqlOuPLE INpur r0 SEL_[:!Q!EB!L 4/20 mA rNpur

T h r s  n o d l f i c a t i o n  p r o v i d e s  a  s e p a r a t e  n o n - r e t u l a t e c l  i s o l a t e d  p o w e r  s u p p l y  t o  p r o d u c e
t h e  e x c i t a t i o n  f o r  a n  e x l , e r n a l  2 -  w i r e  t r a n s m i t t e r .  T h e  p o r d e r  s u p p l y  p C B  a n d  o t h e r
p a r t s  n e e d e d  t o  m a k e  t h i s  m o d i f i c a t  r o n  a r e  c o n t a i n e d  i n  k i t  1 8 2  I  - 1  1 8 .  T h i s
n r o d j - f r c a t l o n  m a y  n o t  b e  a d d e d  t o  c o n t r o l l e r s  w r t h  d l g j t a l  c o m r n u n i c a t t o n s ,  i n p u t  o r
a n a l o g  o u t p u t  j - s o l a t i o n  o r  r e m o t e  s t a r t / s t o p  o p t i o n .

FULt RA|.lGI

STIPOINT INPUI

R1B (LTt  P/N)

0.1 '  RESOLdI IO| , l  RTD ] "  RISOLUI ION RTD ALt  OTHTRS

- 3  1 - L F E  I n s t r u m e n t s  D l v i s i o n
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3 ' 7 uo Dl-! L!4 r.n! q -i-&q'- rtr E ruqlp u p-L-E-Lr,.qL ro--rtu:,nrEBEq-q2Q-,*j xrllrlnorulr,,
R e m o v e  t h e  I n p u t / o t t t p u t  ( ' r l o )  b o a r d  f r o m  t h e  e l e c t r o n i c  a s s e m b l y  a n d  t h e  M o t h e r  b o a r df r o m  L h e  b e z e l  a s s e m b l y  p e r  i n s t r u c t i o n  } n  s e c t i o n s  l . g  a n d  1 .  l 0  a n c l  m a k e  t h ef o l l o w i n g  c h a n g e s .  ( L F E  p / N ' s  i n  b r a c k e t s .  )

2 .

l .

I  .  A D D  c e t l t e r  b o a r d  c o n n e c t o r  p 3  ( 3 4 5 - 7 6 4 )  t o  t n t o t h e r  b o a r d  ( n o t  n e e d e d  j  f  u n r t
a l r e a d y  h a s  c e n t e r  b o a r d  c o n n e c t o r  i n s t a l l e d ) .

. S O L D E R  t h e  s t r i p p e d  e n c l  o f  t h e  b l a c k  l e a d  a s s e m b l y  ( 2 3 1 g _ l g 7 )  r n  C p l j  b o a r . r lh o l e  A 1 5 .

S 0 [ , D E R  t h e  s t r i p p e d  e n d  o f  t h e  b l a c k / w h i t e  l e a d  a s s e m b l y  ( 2 ) 7 9 _ 2 1 6 )  i n  C p Ub o a r  d  h o l e  A l 6 .

. S O [ , D E R  t h e  s t r i p p e d  e n r l  o f  t h e  g r e e n  l e a c l  a s s e n b l y  ( 2 3 7 9 _ , 2 0 1 )  r n  C p U  b o a r dh o l e  A 1 7 .

4 ,

5 .

6 .

7 .

e

1 4 .

l f

A D D  r r : s i s t o r  R 2  2 0 - l %  ( 1 8 2 6 - 2 0 )  o n  I / O  b o a r d .

R E M 0 V E  r e s i s t o r s  R l  a n d  R 5  o n  I / O  b o a r d .

O P E N . I 2 4  f o i l  h n d g e  ( o n  c o m p o n e n t  s i d e )  o f  I

S 0 L D E R  b r i d g e  I / O  b o a r d  J j 5 .  0 n  n e w e r  I / O
( 2 3 7 8 - 2 4 7 )  f r o m  I / O  b o a r d  h o l e  R 5  ( t o p  e n d )
e a r l i e r  b o a r d s  w h e r e  A 2 4  d o e s  n o t  a p p e a r ,
t e r n r i n a l  F  ( c N D ) .

/ 0  b o a r d .

b o a r d s ,  s o l d e r  t h e  y e 1 1 o w  l e a c l
t o  I / O  b o a r d  h o l e  A 2 4 .  F o r

u s e  t h e  f  e e d  t h r o r r g h  h o  I  e  a t

e '  S O L D E R  t h e  r e d  l e a d  ( 2 3 7 8 - 7 5 )  f r o m  I / 0  b o a r d  c o n n e c t o r  p i n  p 7 - 5  ( o r  A i B )  r o
t h e  I / r i  h o l e  A 2 3 .  F o r  e a r l i e r  b o a r d s  w h e r e  A 2 3  d o e s  n o t  a p p e a r ,  s s e  t h e
f e e d  t h r o r r g h  h o l e  a t  t e r m i n a l  G .

1 0 '  I N S E R T  t h e  p o w e r  s u p p l v  b o a r d  ( 1 6 5 1 - - l 9 4 0 )  i n  t h e  c e n t e r  b o a r d  c o n n e c t o r .

I  I  '  C I ) N N E C T  t h e  b l  a c k  l  e a d  f  r o m  t h e  c P U  b o a r d  t o  c e n t e r  b o a r c l  p r  n  A l  .  ( t o N N F l c T ,
t h e  b l a c k / w h i t e  l e a d  f  r o m  t h e  c P l l  b o a r d  t o  c e n t e r  b o a r d  p r n  A 2 .  ( l o N N F l u , f
t h e  g r e e n  l e a d  f r o r n  t h e  c p u  b o a r d  t o  c e n t e r  b o a r d  p i n  4 3 .

l 2 '  A S S F I M B L E  r e a r  e n d s  o f  P C B ' s  t o t e t h e r  u s i n g  n e w  s h o r t e r  s p a c e r s  a n d  h a r d w a r e
s u p p l r e d  i n  t h e  k i t .  ( s e e  F i g u r e  l _ l  )

I l  '  R E M O V E  t h e  c o l d  J u n c t i o n  C o m p e n s a t i n g  R e s i s t o r  a s s e m b l y  f r o n r  t h e  r e a r
t e r m r n a l s  o f  t h e  c o n t r o l  l r : r  c a s e  ( t e r r n r n a l s  F  &  G )  f o r  o l d e r  c o n t r o l  t e r s  o r .
r e n r o v e  t h e  c o m p e n s a t i n g  r e s i s t o r  ( C . I C 1 )  a n d  i t s  s l p p o r t  f  r o m  t h e  I  r , 0  b o a t c l
o f  n e w e r  c o n t  r o l  l e r s .

CAL IBMTE a .s  a  s tanda rd  4 -20  r rA

S H I P  c o p y  o f  s u p p l e m e n t a r y  r n s t i
( A  c o p y  o f  t h r s  r n s t r u c t i o n  m a y

r n p u t  p e r  t l t s t  r u c t i o n s  r n  S e c t i o n  6 ,  1  2 . 1 .

r , r c t j on  956 -646  a long  w i th  s tanda r "d  manua l
b e  f o u n d  i n  S e c t i o n  I  3 . 2 .  )

L F E  I n s t r u m e n t s  D r v i s r o n - 3 2 -
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1.8 ry!prtrc4!l l lN rB_Or't_THERMOc_ou_pLE rNprjr r0 BRTDGE lg4NprJCI& urUI

T h r s  m o d j f r c a t i o n  p r o v i d e s  a  s e p a r a t e  r e g u l a t e d  a n c l  i s o l a t e c l  p o w e r  s u p p l y  t o  p r o d u c e
e x c r t a t i o n  f o r  a n  e x t e r n a l  4 - w l r e  b r t d g e  t r a n s d u c e r .  T h e  p o w e r  s u p p l y  p C B  a n d  o t h e l '
p a r t s  r t e e d e d  t o  r i a k e  t h i s  m o d i f  i c a t i o n  a r e  c o n t a i n e d  i n  e i t h e r  o f  t w o  k r t - s :  l 8 2 l - l  l 9
f o r  5  V D C  a t  5 0  m A  r r a x  o r  l 8 2 l - 1 2 0  f o r  1 0  V D C  a t  1 0 0  m A  m a x  ( s o m e  o t h e r  v o l t a g e s ; r r e
a v a t  I a b l  e  -  c h e c k  t h e t  f  a c t o r y  f  o r  i n f  o r n r a t i o n )  .  I f  i n t e r m e d i a t e  o r  h r g t r e r  p o w p r
s u p p l y  v o l t a g e s  a r e  s p e c l f  r e d  b y  t h e  t  r ; r n s d u c e r  m a n u f  a c t u r e r ' ,  r r s e  t h e  5 V  s t r p p l y  f  o t '
r a t  l  l l g s  b e t w e e n  5  a n d  1 0  V  o r  u s e  t h e  1 0 V  s u p p l y  f  o r  r a t i n g s  o v e r  l O V .  W h e r r  u . s i r r g
t r a r r s d u c e t ' s  a t  l o w e r  s r r p p l y  v o l t a g e . s  t h a n  r e c o m m e n d e d ,  s c a l e  t h e  b r  r d t e  o u t p u t  b a c k
t ' n  t h e  s a m e  r a t r o  a s  t h e  a c t u a l  v s  r a t e d  s u p p l y  v o l t a g e s .  M a k e  s r r r e  t h a t  t h e  c t r r r e n t
d r a w t r  b y  t l r e  t  r a n s d u c e r  d o e s  n o t  e r c e e d  t h e  p o w e r  s u p p  1 y  m a x r m u m  r i l r  r  n t .  ' l ' h t  s
n r o d r f  - i c a t l o l l  I n a y  n o t  b e  a d c l e d  t o  c o n t r o l l e r s  w r t h  c l  r g i t a l  c o m f l l r l r r t c ; 1 t  l o l l l r ,  i r r p r r t  ( r r
a n a l o g  o u t p u t  t s o l a t i o n  o r  r e r n o t e  s t a r t / s t o p  o p t i o l t .

B e c a u s e  e x t r ; t  t e r n r i n a l s  a r e  r e q r r r r e d  t . r r  c o n n e c t .  t l ' r e  p o v J e r  s u p p l y  r ) u t l ) u t  t o  t h e
e r t e r r r a l  t r a n s d l l c e r ,  i t  i s  n e c e s s a r y  t o  r e s t . r i c t  t h e  n u m b e r  o l  o p t i o n ; r l  o l l t p q t s .
T h l s  i n s t l r r c t  j o n  a s s u m e s  t h a t  t h e  s e c o n d a r y  o u t p u t  i s  t - r o t  s u p p l i e d .  t l t h e r
a r a r l g e l n e l l t s  s t t c h  a s  u s f  n g  t h e  A L A R M 2  t . e t ' r n i n a l s  f  o r  t h e  p o w c l l  s u p p l y  o l t r . p u t  , - t i  e
p o s s r b l  t ,  b u t  r r o t  c o v e r e d  b y  t h r s  i n s t r u c t  i o n .

R e m o v e  t - h e  I n p u t  / O u t p u t  ( I  l O )  b o a r c l  f  r o n r  t h e  e l e c t r o r r i c  a s s e r r r b l y  a n d  t h e  M o t h e r  b o a i  r l
f  r - o n r  t h e  h e , z e - 7  a s s e m b l y  p e r  i r r s t n r c t i o n  i n  S e c t i o n s  1 . 8  a n d  I . 1 0  a n r l  n r a k e  t h e
f o l l o w r n g  c h a n g e s .  ( l , F E  p / N ' s  i n  b r a c k e t s .  )

A D D  c e r r t . e r - b o a r d  c o n n e c t o r - P l  ( J 4 5 - 7 6 4 )  t o  M o t h e r  b o a r d  ( n o t .  r r e e d e d  i f  r r r r r t
a l  t e a d y  h a s  c e n t e r  b o a r d  c o n n e c t o r  i n s t a l l e d ) .

,)
S O I , D E R  t h e  s t  r i p p e d  e n d
( 2 ) 7 9 - 1 9 7 ) .

o f  t h e  b l a c k  l e a d  a s s e m b l y  r n  t I P I T  b o ; r i - d  h o l e  A l 5

5 .

4 .

5 .

b .

7 .

t . S 0 t  D F . R  t h e  s t r r p p e d  e n d  o f  t h e  b l a c k / w h i t e  l e a c l  a s s e r n b l y  i n
A l b  ( 2 3 7 ' ) - 2 7 6 \ .

C  P t l  hoa  rd  ho  I  r :

S ( ) I , D E R  t t r e  s t r i . p p e d  e n d  o f  t h e  g r e e n  I  e a d  a s s e m b l y  r n  C p l l  h o ; r r < l  h r r l r ,  . A  l 7
(  237 ' , 1 -201  |  .

D E T E R M I N I i  t h e  a p p r o x i m a t e  t r a n s d u c e r  o u t p u t  a t  t l - r e  ; l p p l  i e d  p o w p r  s t r p p l y
v o l t a g e .  R ; r n g e  t h e  i n p u t  c j r c u j t  a c c o r d i n g  t o  S e c t  i o n  1 . 4  o r  1 . 5 .

I N S E R T  p o \ t e r  s r r p p l y  b o a r i l  ( s r r p p l r r r d  i n  k i t  l 8 2 l -  I l 9  o i  k r t  1 8 2 1 - 1 2 0 ) j n  r t r e ,
c e r i t c r  b o a i ' d  c o r r r r e c t - o t - .

c 0 N N E C T  t h e  b l a c k  l e ; r d  f r o n r  t h e  c P l J  b c r a r c l  t o  c e n t e r  b o a r d  p r n  A l .
t h r - ' b l ; , r c k / w l r i t e  l e a r l  f r o r n  t h e  c F ' U  b o a r d  t - o  c e n t . e r  b o a r d  p i n  A 2 .
t h e  g r e e r r  l  e ; r d  f  r o n  t h e  I I P I J  b o a r d  t o  c e r r t , e r  b o a r d  p i n  A l .

U 0 N N E C  I  t h e  i  e d  l e a d  f  r - o n :  t h e  c e n t e r  b o a r d  t o  I  / 0  b o a r d  p r n
b l a c k  l e a d  f r c t n r  t - h e  c p n t p r  b o a r d  t o  I / t J  b o a r d  p i n  A ! .

C(INN I,]CT
( : IJ  NN F, ( ]1 '

A S S E M B L E  r e a r  e r r d s  o f  P C B t s  t o t e t h e r  u s i n t  n e w  s h o r t e r  s p a c e l - s
s u p p l  r e d  t n  t h e  k r t .  (  s e e  F i g u i e  1 - l  )

A 7  ; r r t d  t h e

;rnd h,:r rdwa i 'e9 .

- 3 3 - t ,FF ,  I r r s t ru : l en t s Dtv-t s t r-rrr
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l '8 UQDIII !4IL-0-! !-  FROM THERMOCOUPLE INPUT T0 BRIDcE TMNSDUCER INPUT (cont inued)

1 0 .  R E M O V E  t h e  C o l d  J u n c t l o n  C o m p e n s a t i n g  R e s l s t o r  a s s e m b l y  f r o m  t h e  r e a r
t e r r n i n a l s  o f  t h e  c o n t r o l l e r  c a s e  ( t e r r n i n a l s  F  &  G )  f o r  o l d e r  c o n t r o l l e r s  o r
r e m o v e  t h e  c o m p e n s a t l n 8  r e s i s t o r  ( C J C I )  a n d  i t s  s u p p o r t _  f r o m  t h e  I / 0  b o a r d
o f  n e w e r  c o n t r o l l e r s .

I  l .  C o n n e c t  t - h e  f l e x  c a b l e  f r o r n  t h e  C P U  b o a r d  t o  t h e  a c c e s s o r y  b o a r d  a n d
c o n n e c t  t h e  f l e x  c a b l e  f r o n  t h e  a c c e s s o r y  b o a r d  t o  t h e  I / 0  b o a r d .

1 2 .  S H I P  a  c o p y  o f  s u p p l e m e n t a r y  i n s t n r c t j o n  9 5 6 - 6 6 7  a l o n g  w i t h  t h e  s t , a n d a r d
r n a n u a l .  ( A  c o p y  o f  t h i s  i n s t r u c t i o n  n a y  b e  f o u n d  i n  S e c t i o n  1 3 . 2 . )

] . 9  MODIF ICATION FROM THERMOCOUPLE INPT IT  TO ADD INPUT I .SOLATION

I n  m o s t  a p p l i c a t i o n s ,  l n p u t  i s o l a t i o n  j s  n o t  n e e d e d .  W h e r e  g r o u n d  l o o p s  i n  m u l t i p l e
c o n t r o l l e r  s y s t e m s  a p p e a r  t o  b e  a  p r o b l e r n ,  f i r s t  t r y  t o  i s o l a t e  t h e  o u t p u t  a s  t h a t  i s
u s u a l l y  e a s i e r  t o  d o .  ( N o t e  t h a t  u n i t s  w i t h  S S R ,  D C  t r l g g e r  o r  o p e n  c o l l e c t o r
o u t p u t s  h a v e  i n t e r n a l  o p t i c a l  i s o l a t i o n  a s  s t a n d a r d .  I n s t r u c t i o n s  f o r  4 l 2 O  n A
i s o l a t e d  o u t p u t  a r e  g i v e n  i n  S e c t i o n  4 . 3 . 6 . )  F o r  t h o s e  a p p l i c a t j . o n s  w h e r e  i n p u t
l s o l a t 1 o n  i . s  r e q u i r e d  ( w h e r e  r e n o t e  s e t p o t n t  i n p u t  a n d / o r  n o n - l s o l a t e d  a n a l o B  o u t p u t s
a r e  a l s o  p r o v l d e d ) ,  a  m o d i f r c a t i o n  f o r  i n p u t  l s o l a t i o n  l s  a v a i l a b l e  a s  a
b u i l t - t o - o r d e r  s p e c i a l .  0 R D E R  T H E S E  U N I T S  F R O M  T H E  F A C T O R Y .

] . 1 0  M O D I F I C A T I O N S  F O R  I 3 5 O  S L I D E W I R E  ( M O D E I , S  2 O I 4  &  2 0 1 5  O N L Y )

A  m o d - t f i c a t i o n  j s  r e q u i r e d  w h e n  t h e  f e e d b a c k  s l i d e w i r e  r e s i s t a n c e  i s  o t h e r  t h a n  t h e
s t a n d a r d  1 0 0 0 0 .  T h i s  m o d i f i c a t i o n  i s  f o r  u s e  w i t h  a  l l 5 0  s l i d e w i r e  o n l y .

R e n r o v e  t h e  I / 0  b o a r d  f r o m  t h e  e l e c t r o n i c  a s s e m b l y  p e r  i n s t r u c t i o n s  i n  S e c t  i o n  1 . 1 0
a n d  m a k e  t h e  f o l l o w l n g  c h a n g e s :

l .  R e p l a c e  r e s i s t o r  R l  o n  t h e  s m a l l  a d d e r  b o a r d  w r t h  8 2 5 f 1 - 1 %  ( 1 8 4 9 - 8 2 5 0 )

2 .  R e c h e c k  t h e  c o n t r o l l . e r  o p e r a t i o n  a t  t h e  l o w  s u p p l y  v o l t a g e  c o n d i t r o t . t  w t t h  a
l l 5 0  d u n r m v  r e s i s t o r  a c r o s s  t e r r n i n ; r 1 s  A  a n d  C .

3.  r  l  MoprFrc4TI_0x!_! !3_! !00 _s!M{!Bq_(MOIELS 2ql4 & 20ls  oNr,Y)

T h i s  r n o d r f r c a t i o n  c o n v e r t s  a  M o d e l  2 O 1 4  o r  2 0 1 5  f l t t e d  f o r  a  s t a n d a r d  1 0 0 0 0  s l l d e w i r e
f o r  u s e  w i t h  a  n o n - s t a n d a r d  i 0 0 f l  s l l d e w i r e .

R e n o v e  t h e  I / O  b o a r d  f r o r n  t - h e  e l e c t r o n i c  a s s e m b l y  p e r  i n s t r u c t l o n s  r n  S e c t r o n  1 . 1 0
and  make  t  he  f  o  1 l  o r , v i ng  changes  :

l .  R e p l a c e  r e s i s t o r  R l 7  o n  t h e  I / o  b o a r d  w i t h  2 4 . 9 k - 1 7 "  ( 7 8 4 9 - 2 4 9 2 )

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

1 0 0 0  d u m m y  r e s i s t o r  a c r o s s  t e r r n i n a l s  A  a n d  C .
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S E C T I O N  4  .  C O N T R O L L E R  S E L E C T I O NAND OUTPUT MODIF ICATION

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

c0 f ru lOLLER SELECTT0N

W h e n  s e l e c t l n g '  a  M 0 D I F I C A T I 0 N  C O N T R 0 L L E R  f o r  a n  a p p l i c a t , i o n ,  i t  r s  f r r s t  n e c e s s a r y  r . ( )
r d e t r t - r f y  t h e  c o r r e c t  m o d e l  t o  f u l f 1 1 1  t h e  r e q u i r e d  f u n c t r o n s .  R e f e r - t o  t h e
c o n t r o l l e r  ' s p e c r f  i c a t i o n s  i n  S e c t r o n  1 . 7  i n  o r d e r  t o  m a t , c h  t h e  c r r s t o n r e r ' s
r - e q u i r e m e n t s  a g a i n s t  t h e  a p p r o p r i a t e  L F E  m o d e l  n u r n b e r s .  F o r  e a c h  n o d e l  e x c e p t  r n o d e l s
2 0 0 5 ' 2 O l ) ,  2 o 1 4 ,  2 0 1 5  a n d  2 0 1 7 ,  c o n t r o l l e r s  a r e  s t o c k e d  w r t h  t h r e e  b a s r c
c o n f i B u r a t l o n s  o f  o u t p l l t .  T h e s e  s t o c k e d  o u t p u t  c o n f i g u r a t i o n s  a r e  a s  f o l  l o w s :
p r r n r a r y  S S R ,  p r i r r r a r y  a n a l o g ,  a n d  p r i t n a r y  a n a l o g  a n d  s e c o n d a r y  a n a l o g  o u t p u t s .  w h r  l e
t h e s e  s t a n d a r d  c o n b l n a t l o n s  w i l l  f l l l  n a n y  o r d e r s  w i t h o u t  m o d i f i c a l  i o n ,  t h e
i n s t r u c t ' i o n s  i n  t h i s  s e c t i o n  d e t a t l  M O D I F I C A T I 0 N  c E N T E R  c h a n g e s  t o  a d d  o r  c h a n g e  t h r :
o u t p t r t s  t o  m a t c h  t h e  c u s t o m e r  r e q u l r e m e n t s .  R e f e r  t o  s e c t l o n  2  f o r  s t o c k e d  u n i t  p a i - t
u u m b e r s .  A f  t e r  r a n g i n g  p e r  S e c t i o n  3 ,  r n o d i f  y i n g  t , h e  o u t p u t s  p e r  s e c t  r o n s  4  a r r d  5 ,
a l 1  c o t r t r o l l e r s  m u s t  b e  c o n f i g u r e d  a n d  c a l i b r a t e d  p e r  s e c t i o n  6  a n d  a d j u s t e d  a n d
t e s t e d  p e r  S e c t i o n  7 .

ThCrC  A rC  I lO  S tOCKCd MODIF ' ICAT ION CONTROLI ,ERS
R e f e r  t o  S e c t i o n  4 . 5 . 3  f o r  i n s t r u c t i o n  f o r
M o d e l  2 0 1 4 ,  M o d e l s  2 0 0 5 ,  2 0 1 3  a n d  2 0 1 7  m u s t

SOt, I  D_.STATERELAY AND RELATED OUTPLITS

PRIMARY

f o r  M o d e l s  2 0 0 5 ,
t h e  m o d i f i c a t i o n  o f

b e  o r d e r e d  f r o m  t h e

2 0 1 3 ,  2 0 1 5  o r  2 0 ] 1 7 .
a  M o d e l  2 0 1 5  f r o n r  a

f a c t o r y .

! + . 2

4 . 2 . 1 I _ryP_ lsB !u_lt!rf

S e l e c t  a  c o n t r o l l e r  f r o m
X X - 1 0 0 0 - X X 0 0 .  T h e  I
m o d r f r c a t i o n  i s  r e q u i r e d .

t h r :  l i s t  i n  S e c t i r _ r r r  2  h a v i n g
a n p e r e  p r i n r a r y  S S R  r e l a y  t s

a  p a r t  n u m b e r  o f  t t r e  t y p e , '
f a c t o r y  i n s t a l  l e d  a n d  n o

4 . ? . 2 MODIF ICATION FROM I  A ] ' IP  SSR TO 50  MA SSR

W h e n  t h e  l n t e r n a l  S S R  i s  u s e d  t o  o p e r a t e  a n  e x t e r n a l  s o t i d -  s t a t e  r r : l a v  o r  s e n s r t r v e
c o r l  A C  r e l a l ' ,  t w o  p o t e n t i a l  p r o b l e m s  m a y  a f f e c t  t h e  o p e r a t i o l  o f  t h e  r e l a y .

I  .  The  J  eakage  cu r ren t  t h rough  the  i n te rna l  SSR when  j  t  i s  t u r r rec l  oFF  n ray  l l e
h r g h  e n o u g h  t h a t  t h e  e x t e r n a l  r e l a y  i s  t r r r n e d  0 N  c o n t t r r u o u s l y .

) T h e  l o w  p o w e r  c o n s u m p t i o n  o f  t h e  e x t e r n a l  S S R  m a y  c a u s e  t h e  j i l t e r n a l  S S R  t o
t u r n  O F F  d u e  t o  i n s u f f l c i e n t  h o l d r n g  c u r r e n t .

W h e r r  e r t h e r  o f  t h e s e  p r o b l e m s  o c c u r s ,  t h e  f o l l o w l n g  m o d l f r c a t i o r r  i s  s u g g e s t e d .  T h l s
n r o d l  f  r c a t i o n  m a y  b e  p e r f  o r r n e d  o n  e i t h e r  t h e  p r i m a r y  o r  s e c o n d a r y  s , s R .
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R e m o v e  t h e  I n p u t / 0 u t p u t  ( I
p e r  i n s t r u c t j o n  i n  S e c t
b r a c k e t s .  )

/ 0 )  b o a r d  a n d / o r  t h e
i o n  1 .  l 0  a n d  m a k e

CPU board f rom
the  fo l l ow ing

CPU BOARD
FOR SSR1

lJ11
R15
R16
c]

J 7 & J 8
c17
R1B

t h e  e l e c t r o n i c  a s s e m b l y
c h a n g e s .  ( L F E  p / N ' s  r n

I/O BOARD
FOR SSR2

u12
R51
R52
c17

J17 & J2B
c25
R31

1, Ril ' l0VE tr iac assembly
2, Rfl'l0V[ resistor 390Q
3, REI' |OV[ resistor 2,Zk
4. Ril ' {0V[ capacitor ,04 pF
5, ADD jumpers (1835-106)
6,  RIPLACI capaci tor  wi th  ,002uF (305-439)
7, RTPLACI resistor with 390Q OBZZ-3II)

4 .2 .3  MODIF ICATION TO ADD A  SECONDARY SOLID_STATE RELAY (SSR2)

K i t  I 8 2 l - 7 9  i s  a v a i l a b l e  f r o m  t h e  f a c t o r y  c o n t a i n r n g  a l 1
s o l i d - s t a t e  r e l a y  ( S S R 2  w i t h  I  A m p  o u t p u t )  t o  t h e  I / O
to  a  bas i c  con t ro r re r  w i t h  a  pa r t  number  o f  XX-3000 -xx00

R e m o v e  t h e  I n p u t / O u t p u t  ( I l O )  b o a r d
S e c t i o n  l . l 0  a n d  m a k e  t h e  f o l l o w i n g

f r o m  t h e  e l e c t r o n i c
c h a n g e s .  ( L F E  p / N ' s

t h e  p a r t s  n e c e s s a r y  t o  a d d  a
boa rd .  Th l s  k i t  may  be  added

o r  XX-5000 -  XX00 .

a s s e m b l y  p e r  i n s t r u c t i o n  i n
r n  b r a c k e t s .  )

l .
)
{
4 .
(

6 .
'l

q

1 0 .
1 1 .
l z .

A D D  o p t i c a l  i s o l a t o r  U 1 l
A D D  r e s i s t o r  R 3 t  -  4 7 Q  t l 2 l W  5 %
A D D  c a p a c i t o r  C 2 5 -  . 0 4  U F  5 0 0 V
A D D  t r l a c  U i 2
ADD t r iac  heats ink
A D D  r e s i s t o r  R 5 l  -  3 9 0 f J  1 / 4 t ^ /
A D D  c a p a c i t o r  C 1 7 - , 0 4  U F  6 0 0 V
A D D  r e s i s t o r  R 5 2 - 2 , 2 K  l l 4 W
C H A N G E  r e s i s t o r  R 4 g  t o  l g 0 0  l / 4 t {
0 P E N  s o l d e r  b r i d g e  J 3 3
A D D  r e s i s t o r  R 5 0  -  l . 5 k  l l 4 V l
A D D  t r a n s i s t o r  Q 6  -  2 N 3 9 0 4

2036-320)
1822-470)
3 0 5 - e 7  )
2 0 3 6 - 4 5 8  )
r95r- t25 )
l B 4 6 - 3 9 1  )
30s -97  )
1846-222)
1 8 4 6 - 1 8 1  )

r846-7 52)
2036-7 6)

2.4  MODTFICATION qF ssR To DC TRTGGER OUTPUT

M a n y  a p p l r c a t r o n s  r e q u i r e  a  3  t o  3 2  V D C
s o l i d - s t a t e  r e l a y  m o d u l e .  K i t  l g 2 1 - 1 2 3
s o l r d -  s t a t e  r e l a y s  ( S S R I  o r  S S R 2 )  t o
The  pa r t  number  o r  con f i gu ra t i on  number
r e l a y  c o d e s  f o r  t h i s  o p t i o n  t o  w o r k .

o u t p u t  f o r  d r i v i n g  a n  e x t e r n a l  h i g h e r  c u r r e n t
may  be  added  to  e i t he r  o f  t he  i n te rna l  I  amp
p r o v i d e  a n  a p p r o x i m a t e  l 8  V D C  t r i g g e r  o u t p u t .
m u s t  a l s o  b e  s e t  f o r  a n y  o f  t h e  s o l j - d  s t a t e

N o t e  t h a t  t h i s  m o d i f i c a t j - o n  d o e s  n o t  p r o v i d e  i s o l a t i o n  s l n c e  t h e  e x t e r n a l  s o l i d  s t a t e
r e J . a y  i s  e x p e c t e d  t o  p r o v i d e  t h e  i s o l a t i o n .

LFE  Ins t runen ts  D i v i s i on - 3  6 -

 



R e m o v e  t h e  I n p u t / O u t p u t  ( I
a s s e m b l y  p e r  i n s t r u c t l o n
r n  b r a c k e t s .  )

/ 0 )  b o a r d  o r  C P U
i n  S e c t r o n  l .  l 0

a p p r o p r l a t e  l
t h e  f o l l o w i n g

9 5 8 - 3 I  R E V .  B

f r o m  t h e  e l e c t r o n t c
c h a n g e s .  ( l , F E  P / N ' s

I /O BOARD
FOR SSR2

board  (  as
and make

1, REPIACI opt ical  isolator r i i th l t10C8050 (2036-328)
2, REt ' l0VI resistor
3, R$i0VE capacitor
4, REi l0V[ capacitor
5. REt ' l0Vttr iac
6 ,  ADD res is to r  l k  5?  (1846-13)

l ,  ADD jumper  (1815-106)
B,  ADD r i i re  jumper  -  6 reen (2378-127)
9 .  ADD wi re  jumper  -  Ye l lo r i  (2378-191)
10,  ADD jumper  (1835-106)
11,  ADD so1 der  b r idge
I7 ,  SHIP a  copy  o f  supp lementary  ins t ruc t ions  956-670

* i th  the  s tandard  manua l ,  (A  copy  o f  th is  manua l
may be  found in  Sec t ion  13 ,2 , )

1 ,  REPTACE opt ica l  i so la to r  n i th  l t0CB050 (2036-328)
2, REI '10VI resistor
3. Rt l '10VI capac i tor
4, Ri l ' l0V[ capacitor
5, REf ' t0VEtr iac
6 ,  ADD wi re  jumper  -  l lh i te  (2378-151)
1 ,  ADD jumper  (1835-106)
L  SHIP a  copy  o f  supp lementary  ins t ruc t ions  956-673

wi th  the  s tandard  manua l .  (A  copy  o f  th is  manua l
may be  found in  Sec t ion  13 ,2 ,  )

u11
R31
c|l
c25
u12

on so lder  s ide  f rom
U11-5 to VR1-lN ---
(use  tub ing)

n0ne
A1 to  A2

n0n e
J32
i 1 4
yes

f r o m  t h e  e 1 e c t r o n t c
c h a n g e s .  (  L F E  P / N ' s

I /O EOARD
FOR SSR2

l.J11
R51
c I7
c25
i j12

U11-5 to  A4
JTI
yes

CPU BOARD
FOR SSRl

UB
R15
C7
cI7
lJ11
CR7

R22
45 to A7
AB to GND

n0ne
n 0ne
yes

4 . 2 . 5 M O D I F I C A T I O N  O F  S S R  T O OPEN COLLECTOR OUTPUT

F o r  s o r n e  a p p l i c a t i o n s  t t  i s  n e c e s s a r y  t o  p r o v i d e  a  s w i t c h i n g  o u t p u t  t h a t  c a r r  b e
i n t e g r a t e d  w i t h  a n  e x t e r n a l  c i r c u i t .  F o r  t h i s  m o d i f i c a t r o n ,  t h e  e n r i t t e r  a n d
c o l l e c t o r  o f  a n  i n t e r n a l  p h o t o - c o u p l e d  N P N  o u t p u t  t r a n s i s t o r  a r e  b r o u g h t  o u t  f o r
c u s t o m e r  u s e .  A n  e x t e r n a l  s u p p l y  o f  u p  t o  2 4 V D C  m a y  b e  s w i t c h e d .  K i t  1 8 2 1 - 1 2 4  n r a y
b e  a d d e d  t o  e i t h e r  o f  t h e  i n t e r n a l  I  a m p  s o l r d - s t a t e  r e l a y s  ( S S R I  o r  S S R 2 )  t o  p r o v r d e
f o r  a n  o p e n  c o l l e c t o r  o u t p u t .  T h e  p a r t  n u m b e r  o r  c o n f i g u r a t i o n  n u m b e r  n u s t  a l s o  b e
s e t  f o r  a n y  o f  t h e  s o l i d  s t a t e  r e l a y  c o d e s  f o r  t h i . s  o p t i o n  t o  w o r k .

R e m o v e  t h e  I n p u t / 0 u t p u t  ( r l o )  b o a r d  o r  c p u  b o a r d  a s  a p p r o p r i a t e
a s s e m b l y  p e r  i n s t r u c t r o n  i n  S e c t i o n  1 . 1 0  a n d  m a k e  t h e  f o l l o w i r r g
r n  b r a c k e t s .  )

CPU BOARD
FOR SSRl

UB
R15
C7
cr7
tJ11

U8-5 to  A7
J8
yes
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4 . 3

z r . J . l

ANALOG OUTPUTS

PRIMARY 4 /20 nA ANALoc oUTpUT

2  hav ing  a  pa r t  number  o f  t he  t ype
( p r i m a r y  a n d  s e c o n d a r y  4 l  2 0  m A ) .  T h e

f i c a t i o n  i s  r e q u i r e d .

4. j .2  SEC0NDARY 4 lZO mA ANALoc oUTpUT

s e l e c t  a  c o n t r o l l e r  f r o r n  t h e  l i s t  i n  s e c t i o n  2  h a v i n g  a  p a r t  n u m b e r  o f  t h e  t y p exx -5600 -xx00 '  These  un i t s  have  bo th  p r imary  and  seconda ry  4 /20  mA ana log  ou tpu t
f a c t o r y  i n s t a l l e d  a n d  n o  m o d i f i c a t i o n  i s  r e q u l r e d .  r f  a  s e c o n d a r y  a n a l o g  o u t p u t  i sr e q u r ' r e d  w i t h  a  p r i m a r y  S S R  o u t p u t ,  t h i s  l s  a  f a c t o r y  c o m b r n a t i o n  a n d  t h e  u n l t  m u s t
b e  o r d e r e d  f r o m  t h e  f a c t o r y  a s  a  b u i l t - t o - o r d e r  s p e c r a l .

4 . 3 . 3  M O D I F I C A T I O N  O F  4 / 2 0 mA ANAL0G 0UTPUT T0 0/5 VDC OUTPUT

S e l e c t  a  c o n t r o l l e r  f r o m  t h e  l i s t  i n  S e c t i o n
xx-5000_xx00 (pr imary 4/20 nA) or  XX_ 5600_xx00
4 l 2 O  n A  o u t p u t  i s  f a c t o r y  i n s t a l l e d  a n d  n o  m o d l

T h e  s t a n d a r d  a n a l o g  o u t p u t  c o n t r o l
n e e d e d  t o  m o d i f y  a  s t a n d a r d  a n a l o g
Th is  mod i f i ca t i on  may  be  made  to
xx-5600-xxO0.

l e r s  a r e  s u p p l i e d  w i t h  4 l 2 0  n A  o u t p u t .  T h e  c h a n g e s
o u t p u t  c o n t r o l l e r  t o  0 / 5  V D C  a r e  l i s t e d  b e l o w .
c o n t r o l l e r s  w i t h  p a r t  n u m b e r s  o f  X X - 5 0 0 0 - X X 0 0  o r

R e m o v e  t h e  I n p u t / O u t p u t  ( I / 0 )  b o a r d  f r o m  t h e  e l e c t r o n j - c
S e c t i o n  1 . 1 0  a n d  m a k e  t h e  f o l l o w i n g  c h a n g e s .  ( L F E  p / N ' s

a s s e m b l y  p e r  i n s t r u c t i o n
r n  b r a c k e t s .  )

f n

1.  ADD res is to r  1004 (1846-12)
2 ,  ADD capac i to r  ,002uF (305-439)
i ,  Rf l ' l0V[ resistor
4, Ri l ' l0V[ resistor
5, R[f{0VE resistor
6 ,  OPEN fo i l  b r idge
7 ,  0PtN fo i  1  b r idge
B,  SH0RI  so lder  b r idge
9,  SH0RT so lder  b r idge

I/O BOARD I/O BOARD
FOR AlilA1 FOR AI\IA2

R39 R33
c7 c74
R38 R5B
R41 R29
R42 R30
J ]  J11
J9  J13
JB JTz
J10  J14

4 . 3 . 4  M O D I F I C A T I O N  0 F  4 / 2 0  m A  A N A L O G  O U T P U T  T o  0 / 1 0  V D C  o U T p U T

T h e  s t a ' d a r d  a n a l o g  o u t p u t  c o n t r o l l e r s  a r e  s u p p l i e d  w i
r r e e d e d  t o  m o d i f y  a  s t a n d a r d  a n a l o g  o u t p u t  c o n t r o l l e r
T h i s  m o d r f i c a t i o n  m a y  b e  m a d e  t o  c o n t r o l l e r s  w i t h
xx-5600*xx00.

th  41  20  i lLA ou tpu t .  The changes
t o  0 / 1 0  V D C  a r e  l i s t e d  b e l o w .
par t  numbers  o f  XX-5000-XX00 or

LFE Ins t ruments  D iv is ion -3  8 -

 



Renrove  the  I  npu t  /Ou tpu t  (  I
S e c t l o n  1 . 1 0  a n d  m a k e  t h e

/ 0 )  b o a r d  f r o m  t h e
fo  I  l ow ing  changes  .

9 5 8 - 3 1  R E V  t J

e l e c t r o n i c  a s s e m b l y  p e r  l n s t r u c t i o n  r n
( L F E  P / N ' s  i n  b r a c k e t s .  )

I /O BOARD I/O BOARD
IOR ANA1 FOR ANA2

1 ,  Rt i ' l0Vi potent lometer
2, RIt ' l0VI resistor
3, REf ' l0V[ res istor
4, REI ' |0VE resistor
5 ,  OPtN fo i l  b r idge
6,  0P i | l  fo i l  b r idge
7 ,  OPEN fo i l  b r idge
B,  SH0RT so lder  b r idge
9,  SHORI  so lder  b r idge
10,  SH0RI  so lder  b r idge
11,  SH0RT so lder  b r idge
12, ADD resistor 1000 1/41{ 5? (1846-12)
1 1 ,  A D D  c a p a c i t o r . 0 0 2  u F  ( 3 0 5 - 4 3 9 )

Ri01
R3B
R41
R42
J5
J 7
J 9
J4
J6
JB
J10
R39
C ]

R100
R5B
R29
R30
J2
J11
J13
J 1
J ]
J12
J14
R33
c24

N O T E : E a r l y  v e r s i o n s  o f  t h e  I / o  b o a r d  r e q u j - r e  t h a t  a  j u r n p e r  b e  l n s t a l l e d  f r o n r  t h e
w l p e r  o f  R 1 0 1  t o  t h e  J 4  s i d e  ( A n a l o g  O u t p u t  1  )  w h e n  m a k i n g  t h r s
r n o d r  f  i c a t  l o n .

4 . I . 5  MODIF ICATION TO PROVIDE RETRANSMITT ING ANALOG OUTPUT

S o m e  a p p l i c a t r o n s  r e q u i r e  a n  a n a l o g  o u t p u t  t h a t  i s  p r o p o r t l o n a l  t o  t h e  i n p u t  s r g n a l .
( T e m p e r a t u r e  r a n t e s  h a v e  a n  o u t p u t  t h a t  i s  p r o p o r t i o n a l  t o  t h e  t j n e a r i z e d  v a l u e  o f
t h e  l n p u t . )  T h i s  m o d i f i c a t i o n  i s  a v a i l a b l e  i n  a l l  o f  t h e  S e r i e s  2 0 0 0  m o d e l s  e x c e p t
m o d e l s  2 0 1 4  a n d  2 0 1 5 .  W h e n  r e t r a n s m i t t i n t  o u t p u t  i s  p r o v r d e d ,  t h e  o u t p u t  i s  r n  p l a c e
o f  a  s e c o n d a r y  o u t p u t .  T h e  u n i t  m u s t  h a v e  a n a l o g  s e c o n d a r y  o u t p u t  c o m p o n e n t s
i n s t a l l e d .  T h e  o n l y  s t o c k e d  s t a n d a r d  c o n t r o l l e r  t o  w h i c h  t h i s  m o d r f r c a t r o n  m a y  b e
m a d e  i s  X X -  5 6 0 0 - X X 0 0 .  A 1 1  o t h e r  r e q u i r e m e n t s  m u s t  b e  o r d e r e d  f r o m  t h e  f a c t o r y  a s  a
b u r l t - t o - o r d e r  s p e c i a l .

T h e  a b o v e  s t o c k e d  u n i t  r s  s u p p l r e d  w i t h  s t a n d a r d
T h r s  o u t p u t  m a y  a l s o  b e  c h a n g e d  t o  0 / 5  V D C  o r  0 / 1 0
f o r  n o d i f l c a t i o n  d e t a i l s .  C o n f i g u r a t i o n  p r o g r a m m i n g
A  z e r o  a d j u s t m e n t  p o t  i s  r e c o m m e n d e d  t o  b e  a d d e d
o u t , p u t s  ( S e e  S e c t r o n  4 . 3 . 7 )  ,

s e c o n d a r y  4 / 2 0  n r A  a n a l o g  o u p u t .
V D ( l  .  S e e  S e c t r o n s  4 . l . I  o r  4 , ) . 4

i s  a l s o  r e q u i r e d  p e r  S e c t i o n  f i .
f o r  4 l  2 0  m A  r e t r a n s m i t t i n g  a n a l o g

S u p p l e m e n t a r y  m a n u a l  9 5 6 - 6 7 1  s h o u l d  b e  s h i p p e d  a l o n g  w r t h  t h e  s t a n d a r d  m a n u a l  f o r  a 1 l
u n r t s  w i t h  r e t r a n s m i t t i n g  a n a l o g  o u t p u t .  ( A  c o p y  o f  t h i s  m a n u a l  m a y  b e  f o u n d  l n
S e c t i o n  1 3 . 2 . )

-3  9 - L F E  I n s t r u m e n t s  D r v i s i o n
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4 . 3 . 6
iA ANAL0G oUTpUT

T h i s  m o d i f i c a t i o n  p r o v i d e s  a n  i s o l a t i o n  c i r c u i t  a n d  s e p a r a t e  i s o l a t e d  p o r r e r  s u p p l y .The iso la t ion  PCB and o ther  par ts  needed to  make th is  mod i f i ca t ion  are  conta ined i -nk i t  l B 2 l -  1 2 2 '  0 n 1 y  o n e  4 1 2 o  n A  a n a t o g  o u t p u t  m a y  b e  r s o l a t e d  w i t h  t h r sm o d i f i c a t i o n '  T h i s  m o d i f i c a t i o n  m a y  n o t  b e  a d d e d  t o  c o n t r o r l e r s  w i t h  d i g r t a rc o m m u n i c a t i o n s ,  i n p u t  i s o l a t i o n ,  s e l f - p o w e r e d  4 / 2 0  n A  i n p u t ,  b r i d g e  t r a n s d u c e r  r n p u ro r  r e m o t e  s t a r t / s t o p  o p t i o n .

Remove the  Input /Outpu t  ( I /0 )  and cPU boards  f ro rn  the  e lec t ron ic  assembly  and theM o t h e r  b o a r d  f r o m  t h e  b e z e l  a s s e m b l y  p e r  i n s t r u c t i o n  i n  s e c t i o n s  l . g  a n d  l . l 0  a n dr n a k e  t h e  f o l l o w i n g  c h a n g e s .  ( L F E  p / N ' s  i n  b r a c k e t s .  )

l .  A D D  c e n t e r  b o a r d  c o n n e c t o r  p 3  ( 3 4 5 _ 7 6 4 )  t o  t t o t h e r  b o a r d  ( n o t  n e e d e d  i f  u n i ta l r e a d y  h a s  c e n t e r  b o a r d  c o n n e c t o r  i n s t a l l e d ) .  R e a s s e r n b l e  t h e  M o t h e r  b o a r dr n t o  t h e  b e z e l  a s s e m b l y .

2 .  S O L D E R  r h e  s t r i p p e d  e n d
( 2 3 7 e - 1 9 7  )  .

o f  t h e  b l a c k  l e a d  a s s e m b l y  i - n  C p U  b o a r d  h o l e  A l 5

SOLDER the  s t r i pped  end
A l 6  (  2 3 7 9 - 2 1 6 )  ,

SOLDER the  s t r i pped  end
( 2 3 7 9 - 2 0 1 ) .

o f  t h e  b l a c k / w h i t e  l e a d  a s s e m b l y  i n  C p U  b o a r d  h o l e

o f  t h e  g r e e n

( A N A I  )  o r  R l 0 0

l e a d  a s s e r n b l y  i n  C p U  b o a r d  h o l e  A l 7

(

3 .

R E M O V E  p o t e n t i o m e t e r  R l 0 l

R E M O V E  R 3 8 , R 4 I , R 4 2  ( A N A i  )

O P E N  f o i l  b r i d g e s  J 5 ,  J 7  ,

o r  R 2 9 , R 3 0 , R 5 8

J 9  ( A N A I  )  o r  J 2

I / 0  b o a r d .

I / 0  b o a r d .

3  ( A N A 2 )  o n  I / 0

J 3 ,  J l 2 ,  J l 4

(ANA2 )

(  ANA2 )

on

on6 .

8 .

J 1 1 ,  J l

o r  J l ,

b o a r d .

(ANA2  )  on

q

1 0 .

1 1 .

1 2 .

1 3 .

t 4 ,

S H O R T  s o l d e r  b r i d g e  J 4 ,  J 6 ,  J g ,  J l O  ( A N A I )
I  / 0  b o a r d .

A D D  r e s r s t o r  1 0 0 0  1 1 4  W  5 7 ,  ( 1 g 4 6 - 1 2 )  R 3 9

A D D  c a p a c i t o r  . 0 0 2 U F  ( 3 0 5 - 4 3 9 )  C 7  ( A N A I )

S0LDER g reen  w i re  l ead
c e n t e r  i s o l a t i o n  b o a r d .

CUT o f f  b l ue  l ead  f ro rn

f r o m  I  / 0  b o a r d

I  / O  b o a r d

S O L D E R  r e d  w i r e  l e a d  f r o m  c e n t e r
o r  I / O  b o a r d  A 7  ( A N A 2 ) .

SOLDER wh i te  w l re  l ead  f ron r  cen re r
( A N A I )  o r  I / O  b o a r d  A 9  ( A N A 2 ) .

A 8  ( A N A 2 )  t o  A l 8  o f

4 5  ( A N A I  )  o n l y .

r s o l a t i o n  b o a r d  A 2 5  t o  C P U  b o a r d  A 7  ( A N A l  )

r s o l a t i o n  b o a r d  A 2 4  t o CPU boa rd  A8

( A N A I  )  o r  R 3 3

o r  C 2 4  ( A N A 2 )

Ab (ANAI  )  o r

( A N A 2 )  o n  I / 0  b o a r d .

o n  I I O  b o a r d .

1 5 .  C O N N E C T  t h e  b l a c k  l e a d  f r o m
t h e  b l a c k / w h r t e  l e a d  f r o m
the  g reen  l ead  f rom the  CpU

1 6 .  A S S E M B L E  r e a r  e n d s  o f  p C B ' s
s u p p l i e d  1 n  t h e  k i t .  ( s e e

LFE Ins t rumen ts  D i v i s i on

t h e  C P U  b o a r d  t o  c e n t e r  b o a r d  p i n
t h e  C P U  b o a r d  t o  c e n t e r  b o a r d  p i n
b o a r d  t o  c e n t e r  b o a r d  p i n  A 3 .

t o g e t h e r  u s i n g  n e w  s h o r t e r  s p a c e r s
F i r u r e  1 - 1  )  .

-40-
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4 . 3  . 7 MODIF ICATION TO ADD ZEROADJUSTMENT PoT TO 41 20 nA ANALOG

B e c a u s e  o f  p a r t s  t o l e r e n c e s ,  z e r o  o u t p u t  d o e s  n o t  a l w a y s  c o r r e s p o n d  t o  4  m A .  I n  m o s t
a p p l i c a t r o n ,  t h e  s l l g h t  o f f s e t  d i . f f e r e n c e  i s  n o t  l m p o r t a n t .  H o w e v e r ,  t h e r e  a r e
a p p l i c a t j o n s  w h e r e  z e r o  o u t p u t  m u s t  b e  e x a c t l y  a t  4  m A .  F o r  t h e s e  c a s e s ,  a  z e r o  p o t
r n a y  b e  a d d e d  t o  e i t h e r  O U T I  o r  o U T 2  4 1 2 0  m A  a n a l o g  o u t . p u t s  t o  p r o v i d e  t h r s  f e a t u r e .

T h e r e  a r e  s e v e r a l  I / o  b o a r d  c o n f r g u r a t r o n s  i n  t h e  f i e l d .  E a r r v  r l o  b o a r d s  \ r e r e  n o t
p r o v i d e d  w i t h  m o u n t i n g  f o r  t h e  p o t ( s ) .  A  p o t  l o c a t i o n  ( R 1 0 3 )  w a s  t h e n  a d d e d  f o r
a n a l o g  O t l T l  ( 1 6 5 0 - 4 1 5 E ) .  L a s t l y ,  a  s e c o n d  p o t  l o c a t i o n  f o r  a n a l o g  0 U T 2  w a s  a d d e d
( R 1 0 4 ) .  O n e  m u s t  f i r s L  d e t e r m i - n e  i f  t h e  c o n t r o l l e r  t o  b e  m o d i f i e d  h a s  p r o v i s r o n s  f o r
r - n s t a l l i n g  a  p o t  b e f o r e  p r o c e e d r n g  w i t h  t h i s  m o d i f i c a t l o n .  N O T E :  1 6 5 0 -  4 1 5 E  d o e s  n o t
s h o w  t h e  p o t  ( R 1 0 3 )  l o c a t i o n  o n  t h e  s t e n c i l .  U s e  t h e  3  h o l e s  a t  t h e  f o r w a r c l  e n d  o f
R 3 7  ( Q 4  e n d ) .

R e n r o v e  t h e  I n p u t / O u t p u t  ( r l o )  b o a r d  f r o m  t h e  e l e c t r o n i c  a s s e m b l y  p e r  i n s t r u c t l o n  r n
S e c t l o n  1 . 1 0  a n d  m a k e  t h e  f o l l o w i n g  c h a n g e s .  ( L F E  p / N ' s  i n  b r a c k e t s .  )

OUTPUT

1, Rtl '10V[ resistor- 23,7K
2. ADD pot - 251( (1675-285)

I/O EOARD I/O BOARD
TOR A|'lA1 FOR ANA2

R37 R36
R103 R104

4.4 ALARM/rrMER RELAY _qruqry!

M o d e l s  2 0 1 0 ,  2 0 1  I  a n d  2 0 1 2  h a v e  t w o  a l a r m / t i m e r  r e l a y s  i n s t a l l e d  a r  t h e  f a c t o r y .
M o d e l s  2 0 1 3 ,  2 0 1 4  a n d  2 0 1 5  h a v e  A L M I  o n l y  f a c t o r y  i n s t a l i e d  ( A L M 2  h a s  b e e n  r e n i o v e d  t 9
a l l o w  t h e  t _ e n n l n a l s  t o  b e  u s e d  f o r  i n p u t  w l r i n g . )  ( A L M 2  m a y  a l s o  b e  t n s t a l l e d  r r r
n o n - s l l d e w i r e  v e r s l o n s  o f  m o d e l s  2 0 1 4  a n d  2 0 1 5 .  )  A 1 l  o t h e r  S e r i e s  2 0 0 0  c o n t r o l l e r s
( e x c e p t  t h o s e  w j t h  r e m o t e  s e t p o i n t  i n p u t )  m a y  h a v e  e i t h e r  o n e  ( A L M l )  o r  t w o  ( A i , M l  &
A L M 2 )  a l a r r n / t 1 m e r  r e l a y ( s )  a d d e d  b y  t h e  M O D  C E N T E R .  U n i t s  w i t h  r e m o t e  s e t p o l n t  i n p u t
n r a y  h a v e  o n l y  A L M I  a d d e d .  T h e  r e l a y  f u n c t i o n s  s u c h  a s  a l a r r n  o r  t i m e r ,  h r g h  r , r r  l o w
a n d  p r o c e s s  o r  d e v l a t i o n  a r e  s e t -  i n  c o n f l g u r a t i o n  s o f t w a r e  p r o g r a m m i n g  p e r  S e c t ' i o n  6 .

R e m o v e  t h e  I n p u t / O u t p u t  ( I / O )  a n d / o r  C p U  b o a r d s  f r o m  t h e
l n s t r u c t r o n  i - n  s e c t l c l r r  l . l 0  a n d  m a k e  t h e  f  o l l o w l n g  c h a n g e s .

e l e c t r o n i c  a s s e n r b l  y  p e r
(  t , F E  P / N ' s  i n  b r a c k e t  s  .  )

IPU BOARD 1/O BOARI)
FOR ALI'II FOR ALI'12

Krr 1821-86 Kir  1821-87

i ,  Ri l t l0V[ resistor 390Q
2,  ADD re lay (1819-146)
3,  ADD t rans is tor  2N3904 (2036- i6)
4,  ADD opto- iso lator  I '10C8050 (2036-32S)
5,  ADD diode 1| ' l4148 (2036-2 i  6)
6,  ADD res is tor  4304 1/4 i l  5? (1846-431)
7 ,  ADD res is tor  7500 1/4 l l  5? (1846- i5 i )
B,  ADD res is tor  7 ,5k 1/41{  5Z (1846-752)

R21
|(1

NO|.lI
U9
cR6
R9

|lONI
NOt'lT

N0iiI
K1
Q7
UB
CR4
R46
R47
R4B

-41- L F E  I n s t r u m e n t s  D i v i s i o n
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4 . 5  O T H E R  O P T I O N S

4 . 5  .  I  M O D I F I C A T I O NFOR 22OVAC OR 240 VAC SUPPLY

Remove the CpU
and rnake the f  o  I

I .  C H A N G E
normal

b o a r d  f r o m  t h e  e l e c t r o n i c  a s s e m b l v
lowing  changes

the  power  t rans former  on  the  CpU
l y  s u p p l l e d  t o  o n e  l i s t e d  b e l o w :

p e r  l n s t r u c t i o n s  i n  S e c t i o n  l .  l 0

boa rd  f r om the  117  VAC un i . t

SUPPLY VOLTAGE
220 v\c
240 VAC

PART NIJMBER
2060-27 5
2060-27 6

2 .  I , {ARK the  case  l abe l  w i t h  t he  new vo I  tage rat  j -ng .

4 . 5  . 2 MODIF ICATION TO ADD REMOTE START/STOP

supp I  y

REMOTE4UT0/MalluAL (M0DELS2002 & 2004) OR

T h l s  o p t i o n  p r o v i d e s  f o r  s t a r t / s t o p  c o n t r o l  o f  t h e  i n s t r u n e n t  f r o m  a  r e m o t e  l o c a t r o n .
T h e  s t a r t / s t o p  k e y  o n  t h e  S e r i e s  2 0 0 0  c o n t r o l l e r  r e m a i n s  a c t i v e .  T h r s  o p t i o n  i s  m o s t
c o m m o n l y  u s e d  f o r  R a m p  &  S o a k  P r o f i l e  c o n t r o l  w h e r e  s e v e r a l  c o n t r o l l e r s  m u s t  s t a r t
s i m u l t a n e o u s l y .  T h i s  m o d i f i c a t i o n  m a y  b e  a d d e d  t o  M o d e l s  2 0 0 0 ,  2 0 0 3 ,  2 0 0 5  w i t h
s r O P / s r A R T ,  2 0 0 5  w i t h  s e l f  t u n e  a n d  S T O p / s r A R T ,  2 0 1 0 ,  2 o l 2  a n d , 2 0 l 3 .

T h e  p a r t s  t o  a d d  t h i s  o p t i o n  a r e  c o n t a i n e d  i r r  k l t  1 8 2 1 - 1 2 5 .  T h i s  m o d i f l c a t l o n  r n a y
n o t  b e  a d d e d  t o  c o n t r o l l e r s  w i t h  d l e i t a l  c o m r n i n i c a t i o n s ,  i n p u t  o r  o u t p u t  i s o l a t i o n ,
s e l f -  p o w e r e d  4 l 2 0  n A  i n p u t  o r  b r i d g e  t r a n s d u c e r  i - n p u t  o p t i o n s .

R e m o v e  t h e  I n p u t / o u t p u t  ( I / o )  b o a r d  f r o m  t h e  e l e c t r o n i c  a s s e r n b l y  a n d  t h e  M o t h e r  b o a r d
f r o m  t h e  b e z e l  a s s e n b l y  p e r  i n s t r u c t i o n  t n  s e c t i o n s  l . g  a n d  1 . 1 0  a n d  n a k e  t h e
f o l l o w i n g  c h a n g e s .  ( L F E  p / N ' s  i n  b r a c k e t s .  )

A D D  c e n t e r  b o a r d  c o n n e c t o r  P 3  ( 3 4 5 - 7 6 4 )  t o  t ' t o t h e r  b o a r d  ( n o t  n e e d e d  i f  u n i t
a l r e a d y  h a s  c e n t e r  b o a r d  c o n n e c t o r  i n s t a l l e d ) .

S O L D E R  w h i t e  w i r e  l e a d  ( 2 3 7 8 - 1 5 l )  o n  t h e  s o l d e r  s i d e  o f  t h e  M o t h e r  b o a r d
f r o m  c e n t e r  b o a r d  c o n n e c t o r  p i n  p 3 - 9  t o  k e y b o a r d  c o n n e c t o r  p i n  p 4 - 6 ,

S 0 L D E R  g r e e n  w i r e  l e a d  ( 2 3 7 8 - 1 2 7 )  o n  t h e  s o l d e r  s i d e  o f  t h e  M o t h e r  b o a r d
f r o m  c e n t e r  b o a r d  c o n n e c t o r  p l n  P 3 - 1 2  t o  k e y b o a r d  c o n n e c t o r  p i p  p 4 -  3 .
( F o r  R e m o t e  P a u s e / R e s u m e  o n  M o d e l  2 0 1 2 ,  p 3 - 1 2  i s  c o n n e c t e d  t o  p 4 - 2 , )

REASSEMBLE the  Mo t_he r  boa rd  i n to  t he  beze l  assemb ly .

S O L D E R  b r i d g e  T P 5 ,  T P 8  a n d  T p l 0  o n  S t a r t / S t o p  b o a r d .

D E C I D E  i f  t h i s  o p t i o n  i s  t o  b e  p r o v i d e d  i n  p l a c e  o f  O U T 2  o r  A L , M 2 .  T h e  n e x t
s e v e r a l  s t e p s  h a v e  a l t e r n a t l v e  p r o c e d u r e s  d e p e n d i n g  o n  w h i c h  o p t i o n  i s
s e l e c t e d .

S t e p s  7  a n d  8  h a v e  a l t e r n a t i v e  p a r t s .  S t e p s  7 A  a n d  8 A  a r e  u s e d  i f  w i r i n g  t s  t o
t h e  A L M 2  t e r m i n a l s .  I f  w i r i n g  t o  o u r 2  t e r m i n a l s ,  u s e  o n l y  s t e p  g .

l .

2 .

4 ,

(

6 ,

LFE Ins t ruments  D iv is ion - 4 2 -

 



9 5 8 - 3 1  R E V  I J

7 A .  R E M O V E  r e l a y  K 1  f r o m  I / 0  b o a r d .  ( T h i s  s t e p  i s  t o  b e  f o l l o w e d  o n l y  i f  t h e
S t a r t / S t o p  w i r i n g  i s  t o  u s e  t e r m i n a l s  n o r m a l l y  u s e d  f o r  A L M 2  a n d  i f  A L M 2
h a s  b e e n  s u p p l i e d  o n  t h e  b o a r d .  )

8 '  S O L D E R  t h e  s t r i p p e d  e n d s  o f  t h e  y e l l o w  w i r e  a s s e m b l i e s  ( 2 3 1 9 - 1 4 6 )  i n  r l o
b o a r d  h o l e s  A 4  a n d  A 7 ,  ( T h i s  s t e p  1 s  t o  b e  f o l l o w e d  o n l y  r f  t h e r e  i s  n o
s e c o n d a r y  o u t p u t  -  O U T 2 .  )

8 A .  S O L D E R  t h e  s t r i p p e d  e n d s  o f  t h e  y e l l o w  w i r e  a s s e r n b l i e s  ( 2 3 7 9 _ 1 4 6 )  i n  I I O
b o a r d  h o l e s  A l l  a n d  A l 3 .  ( T h i s  s t e p  i s  t o  b e  f o l l o w e d  o n l v  i f  A L M 2
t e r m l n a l s  a r e  t o  b e  u s e d  f o r  t h e  S T A R T / S T O p  w j . r i n g . )

9 .  I N S T A L L  S t a r t / s t o p  b o a r d  i n t o  c e n t e r  M o t h e r  b o a r d  s l o t  a n d  c o n n e c t  f l a t
r i b b o n  c a b l e s  b e t w e e n  C P U  a n d  c e n t e r  b o a r d  a n d  c e n t e r  b o a r d  a n d  I / o  b o a r d .

1 0 '  C O N N E C T  t h e  y e l l o w  w i r e s  f r o m  t h e  I / o  b o a r d  t o  S t a r t / S t o p  b o a r d  p i n s  A l 0
a n d  A l  l .

l 1 '  A S S E M B L E  r e a r  e n d s  o f  P C B ' s  t o g e t h e r  u s i n g  n e w  s h o r t e r  s p a c e r s  a n d  h a r d w a r e
s u p p l i e d  i n  t h e  k i t .  ( s e e  F i g u r e  l _ l ) .

1 2 .  S H I P ' a  c o p y  o f  s u p p l e m e n t a r y  i n s t r u c t i o n  9 5 6 - 6 5 5  j - f  t h e  w i r j . n g  i s  b r o u g h t
o u t  t h e  s e c o n d a r y  o u t p u t  t e r m j - n a l s  ( O U T 2 )  o r  9 5 6 _ 6 g 4  1 f  t h e  w i r l n g  i s
b rough t  ou t  t he  ALM2 te rm ina l s .

4 . 5 . 3  M O D I F I C A T I O N S  T O  M A K E  A  M O D E L  2 O I 4  I N T O  A  M O D E L  2 0 1 5

The Mode l  2015 is  no t  s tocked
p r o c e e d  a s  f o l l o w s :

T o  m a k e  a  M o d e l  2 0 1 5  f r o m  p a r t  n u m b e r  J l - 1 0 0 0 - 1 0 0 0 .

REPLACE EPR0M u2 on  the  cpu board  w i th  par t  number  l6g5-2 t .

Be sure  to  p roceed to  coNFTGURATI0N prograrnrn ing  in  sec t ion  7
p a r t  n u m b e r  t o  c o r r e s p o n d  t o  M o d e l  2 0 1 5 .

REMARK the  case labe l  to  ind i -ca te  the  change in  mode l .

t o  c h a n g e  t h e

1 .

2 .

1

- 4 3 - L F E  I n s t r u m e n t s D i v i  s  i o n
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SECTION 5 - MOD!FICATIONS T0.3.! I ,  ]JO, 'OIUII ICATIONS OPTION

R e m o v e  t h e  r n p u t / O u t p u t  ( r l o )  a n d  c P t J  b o a r d s  f r o r n  t h r :  e l e c t r o n i c  a s s e m b l yM o t h e r  b o a r d  f  r o r n  t h e  b e z e l  a s s e r n b l y  p e r  r n s t r u c t f o n  i n  . s e c t r o n s  l . g  a n dm a k e  t h e  f  o l  l o w i n g  c h a n g e s .  (  L F E  p i  N  , s  r n  t . r r a c k e t s .  r

T h e  s t a n d a r d  c o m m u n i c a t i o n s  o p t i o n  m a y  b e  a d d e d  t o  a n y  s e r - i e s  2 0 0 0  c o n t r o l l e r  e x c e p tr n o d e l s  2 o l 2  2 o l 3  o r  2 0 1 7  ( M o d e l s  2 0 1 2 ,  2 0 1 3 ,  i o t a  a n d  2 o r 7  a r e  s u p p l r e d  w r t h  am o d i f i e d  v e r s i o n  o f  t h e  c 0 M M  I I  c o i n r n u n i c a t i o n s  n o t  c o v e r ^ e d  b y  t h r s  m a n u a l ) .  T w ov e r s i o n s  o f  c o m m u n i c a t i o n  k r t s  a r e  a v a i l a b l e .  T h e  o l d e r  s t a n d a r d  c o M M  r  k i t s  a r eb e i n g  u p d a t e d  t o  c o M M  r r  k i t s  b u t  e r t h e r  k r t  w i l l  w o r k  i n  a l l  c o n t r o l l e r s  e x c e p tthose  l i s t ed  above '  The  co rn rn t t n i ca t rons  op t ron  a l so  canno t  be  used  w i th  j - npu t  o ro u t p u t  i s o l a t i o n ,  s e l f - p o w e r e d  4 l z o  r a  
^ r n p u t ,  

b r i d g e  t r a n s d u c e r  i n p u t  o r  r e m o t es t a r t / s t o p  o p t i o n s  a s  t h e y  a l l  o c c u p y  t t r e  s a m e  c e n t e r  b o a r d  l o c a t j - o n .  A n  e a r l y  r n o d e l2010  w i th  a  1685 -  I  o r  1685 -2  EPR( IM  may  no t  be  upg raded  to  add  comrnun i ca t i ons .C o m m u n i c a t i o n s  k i t s  a r e  l i s t e d  i r r  S e c t . i o r r  2 . 3 .

and  the
t , 1 0  a n d

A D D  c e n t e r  b o a r d  c o n n e c t o r  p 3  (
a l r e a d y  h a s  c e n t e r  b o a r d  c o n n r ) c
l n t o  t h e  b e z e l  a s s e m b l y .

3 4 5 - 7 6 4 )  t o  M o t h e r  b o a r d  ( n o t  n e e d e d  1 f  u n i t
t o r i n s t a l l e d ) .  R e a s s e m b l e  t h e  M o t h e r  b o a r d

)

3 .

I N S T A L L  t h e  c o m m u n i - c a t i o ' s  c a b r e  a s s e r n b l y  i n  t h e  c a s e  w r t h
c o n n e c t o r  p o s r t i o n e d  s o  t h a t  t h e  s i d e  w i t h  t h e  f e w e r  n u m b e r  o f
t o w a r d  c a s e  t e r f i r l n a l s  l - 9 .  T h e  ' D ,  c o n n e c t o r  f l a n g e  s h a l l  b e
o u t s i d e  o f  t h e  o a s e .  u s e  t h e  c o n n e c t o r  m o u n t i n g  h a r d w a r e  p r o v i d e d
s p a c e r  s c r e w  o n  t h e  o u t s i d e  o f  t h e  c o n n e c t o r .

t h e  " D t t

p i n s  i s
o n  t h e

w r t h  t h e

A D D  a  w i r e  j u m p e r  J 9  ( f r o m  A l l  t o  A l 2 )
F i g u r e s  5 - l  o r  5 - 2  e x c e p t  o n  b o a r d s
u n n e c e s s a r y  j u m p e r  t o  t h e s e  n e w  ( _ 4 U 5 )
s h o r t i n g  a t  A l  l .

on  the  CPU board  as  shown in  e i ther
l a b e l e d  1 6 5 0 - 4 4 5 .  D o  n o t  a d d  t h i s
b o a r d s  t o  r e d u c e  t h e  p o t e n t i a l  f o r

Shor ted
p ins

Ins ta l l
j  umper
to p i -n
P 1 - 1 1

F i g u r e  5 - 1

D r v i s i o n

( 0 r i g i n a 1  C P I I  b o a r d  l a y o u t  -  1 6 5 0 - 4 1 6 )

l t r t l ! t ! f f t

ffiffiifur"

1:7r---t

| | ! i l t r

-. rjt I U-l I

LFE Ins t ruments - 4 4 -
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C P U  b o a r d  l a y o u t  -  1 6 5 0 - 4 3 1 )
b o a r d s  n u m b e r e d  - 4 4 5  o r  h i g h e r . )

t o  e n s u r e  t h a t  e d g e  c a r d  p r n s  P l - J ,  p l - 5  a n d  p l - 7
b e e n  s h o r t e d  t o  p 1 - l  o n  t h e  c o m p o n e n t  s l d e .

w i t t r  t a p p e d  e n d s  t o  t h e  C P t l  b o a r d  r r s i n t  t h e  h a r d w a r e

ALTERNATE
POSITIONS

(  ̂ r2
\erz

F r g u r e  5 - 2  ( R e v i s e d
( D o  n o t  a d d  j u m p e r  t o

4 . Check  the  CPU boa rd
(mo the r  boa rd  end )  have

REINSTALT ,  t he  CPU boa rd

MOUNT the  sho r t  space r
r e m o v e d  1 n i t i a l 1 y .

5 .

6 .

l 0

I N S T A L L  t h e  c o m m u n i c a t i o n s  P C B  i n  t h e  c e n t e r  p o s i t r o n  a n d  a s s e r n b l e  t h e  l o n g
s c r e w  w i t h  t h e  s h o r t  t h r o u g h  h o l e  s p a c e r  t o  L a s t e n  t h e  I / 0  b o a r d  a n d  t h e
c o m m u n i c a t i o n s  b o a r d  t o  t h e  s h o r t  s p a c e r  i n s t a l l e d  r n  s t e p  6 .

C O N N E C T  t h e  f l a t  r i b b o n  c a b l e s  b e t w e e n  t h e  C P U  a n d  c o m m u n i c a t r o n s  b o a r d s
and  the  co rnmun ica t i ons  and  I / 0  boa rd .

P O S I T I O N  t h e  c o m m u n i c a t f o n s  c a b l e  f o r  n o n - i n t e r f e r e n c e  a n d  i n s e r t  t h e
c o n t r o l l e r  i n t o  t h e  h o u s i n g  l e a v l n g  l t  o u t  a b o u t  l - l l 2  i n c h e s .

I N S T A L L  t h e  c o n m u n i c a t i o n s  e d g e  c a r d  c o n n e c t o r  t o  t h e  b o t t o r n  e d g e  o f  t h e
c e n t e r  c o r n r n u n i c a t i o n s  P C  b o a r d  a n d  c o r n p l e t e  t h e  i n s e r t i o n  o f  t h e  c o r r t r o l l e r
i n to  t he  hous ing .

-45- L F E  I n s t r u m e n t s  D r v r s i o n
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SECTION 6 - SOFTWARE PROGRAI.{MING IN THE CONFIGUMTION/CAL IBBATION LOOP

This  sec t ion  rs  based on  us ing  the
r s  u s e d  f o r  s p e c j - a l  c h a r a c t e r i s t i c s ,
s h o u l d  b e  c o n t a c t e d  f o r  s p e c i a l  i n s t

MODEL

2000
200 I
2002

200 3
2004
2 0 0 5

2005
2005
200 5

2 0  1 0
20t l
2012

2 0 i 3
2014
2015

2017

s tanda rd  EpROMs l i s ted  be1ow.  I
t h e s e  i n s t r u c t i o n s  m a y  v a r y

r u c t l o n s .

f  a n y  o t h e r  E P R O M
a n d  t  h e  f a c t o r v

EPROM PART NTIMBER

I  6 8 5 - 9
1 6 8 5 - 9
I  6 8 5 - 1  9

1685-28
1685-29
1 6 8 5 - 9  ( S T A R T / S T O P )

1 5 8 5 - I 9  ( A U T O / M A N U A L )
1685_28 (SELF TUNE WITH
1685_29 (SELF TT]NE WITH

I  6 8 5 - 5
i 6 8 5 - 5
1685-22

1685-22
1 6 8 5 - 1 7
t685-27

1 6 8 5 - 6 3

START/,S TOP
AUTO/MANUAL )

The  C0NFIGURATI0N/CAL IBRATI0N L00p  1s
e n t e r e d  b y  u s i n g  a  t h r e e  k e y  s e c u r i t y  c o d e .
Whi le in  the OPERATOR LO0p,  press pARAI, , l
CHECK,  TUNE/RETURN and  LAST keys
s l m u l t a n e o u s l y .  ( N O T E :  C o n t r o l l e r s  h a v i n g
o r r l y  s t x  keys  requ r re  p ress ing  an  unmarked
k e y .  S e e  F i g u r e  5 - l  f o r  k e y  l o c a t i o n s . )

CALI

I -

rc:l (- r

F i g u r e  6 - l

A  y e l 1 o w  i n d i , c a t o r  l i g h t  " c A L "  w i l l  i l l u m i n a t e  i n d l c a t i n g  t h a t  t h e
C O N F T G U R A T I O N / C A L I B R A T I O N  L o o P  1 s  a c t i v e .  I f  t h e  i n d i c a t o r  l r g h t  d o e s  n o r
i l l u m i n a t e ,  p r e s s  t h e  r e t u r n  k e y  a n d  p r e s s  t h e  t h r e e  k e y  c o d e  a t a r n .

I { h r1C  iN  thc  CONFIGURATION/CAL IBRATION LOOP.
a la rn  ou tpu ts  func t i on  no rma l lV .

a l l  c o n t r o l  o u t p u t s  a r e  o f f  b u t  a l l

T h e  f i r s t  d i s p l a y  t h a t  s h o u l d  a p p e a r  i s  s h o w n  a t  t h e  l e f t .  ( M o d e l s
2 o l 2  a n d  2 0 1 3  h a v e  a  d i f f e r e n t  s y s t e m .  S e e  s e c t i o n  6 . 3 . )  I f  i t  d o e s
n o t  a p p e a r ,  p r e s s  t h e  L A S T  k e y  u n t i l  i t  d o e s  a p p e a r .

T h i s  d i s p l a y  i s  t h e  t e n  d i g i t  p a r t  n u m b e r  a n d  t h e  f i
oN/cALTBRATI0N L00P. The PARAM CHECK key advances the
LAST key  re tu rns  to  the  prev ious  s tep .

r s t  d i sp lay  i n  t he  CONFIGURATI -
s t e p s  w i t h l n  t h e  l o o p  a n d  t h e

LFE Ins t ruments  D iv ls ion -46 -
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A l l  c o r r t r o l l e r s  h a v e  b e e n  m a n u f a c t u r e d  w i t h  s p e c i f i c  h a r d w a r e  t h a t  d e t e r m l n e s  t t s
l npu t  and  ou tpu t  capab i l i t y .  The  PART NUMBER de f i nes  tha t  capab r l l t y .  S i r r ce  t he
s o f t w a r e  c a n n o t  t e l l  i f  t h e  c o r r e c t  h a r d w a r e  h a s  b e e n  i n s t a l l e d ,  i t  i s  u p  t o  t h e  M O D
CENTER to  make  su re  t ha t  t he  ha rdware  mod i f i ca t i ons  ma tch  the  so f twa re  con f i gu ra t ron
c o d e .

S i n c e  n e w  d a t a  i s  n o t  s t o r e d  u n t i l  t h e  e n d
i s  r recessa ry  t o  advance  to  t he  d i sp lay  "CAL
to  save  any  va lues  o r  so f twa re  changes  tha t

O f  t he  CONFIGURATION/CAL IBMTION LOOP,  i t
COMPLETE' '  ANd RETURN tO thc OPEMTOR I ,OOP
a r e  m a d e  w h i l e  i n  t h i s  l o o p .

DO NOT ALLOI.J THE AC SUPPLY POWER TO BE DISCONNECTED I . IHILE A CONTROLLER
IS  IN  THE CONFIGURATION/CAL IBMTION LOOP.  IF  TH IS  DOES HAPPEN,  IT  WILL
BE NECESSARY TO RESTART AT THE BEGINNING OF THE
CONFIGUMTION/CAL IBRATION LOOP AND PROCEED THROUGH ALL  OF  THE ENSUING
STEPS INCLUDING THE CAL IBMTION SUB-LOOP.

6 . I  CHANGING THE PART NUMBER

CAUTION

F o r  a l l  m o d e l s  e x c e p t  M o d e l s  2 0 1 2  a n d  2 0 1 3 ,  t h e  p a r t  n u m b e r
prov id ing  the  so f tware  i -ns t ruc t i -ons  to  match  the  cont ro l le r
the  or rg i -na l  par t  number  supp l led  by  the  fac to ry  does  no t

r s  t h e  c o n f i . g u r a t r o n  c o d e
t o  t h e  a p p l i c a t i o n .  I f
need char rg ing ,  p ress  the

PARAM (CHECK)  key  to  advance  to  t he  nex t  d i sp lay .

A n  a d d i t i o n a l  s e c u r i t y  c o d e  p r o t e c t s  t h e
par t  number .  To  access  the  por t ion  o f  the
pro t ram to  change the  par t  number ,  p ress
the  two keys  ind ica ted  in  F igure  6-2
s i m u l t a n e o u s l y .

Prgu re  6 -2

A  f l a s h i n e  d i e i t  w i l l  a p p e a r  a t  t h e  f i r s t  d l e i t  t h a t  m a y  b e  c h a n g e d .  T h e  d r g i t  t h a t
is  f lashing can be changed by us ing the UP or  Dot IN ARRot i  keys.  The pARAI ' i  (CHECK) key
a d v a n c e s  t h e  f l a s h l n g  d i e i - t ( s )  a n d  t h e  L A S T  k e y  b a c k s  u p  t o  t h e  p r e v i o u s  d l e i t ( s ) .
B e  c a r e f u l  n o t  t o  e n t e r  l l l e g a l  p a r t  n u r n b e r s .  A f t e r  t h e  p a r t  n u m b e r  i s  c o r r e c t ,  m o v e
to  t he  l as t  cha rac te r  o f  t he  pa r t  nu r r i be r  and  p ress  t he  PARAIv !  (CHECK)  key  to  advance
t o  t h e  n e x t  d i s p l a y .

6.2 PART NUMBER RLTLES

A l l  v a l i d  p a r t  n u m b e r s  f o r  m o d e l s  2 0 0 0 ,  2 0 0 1 ,  2 O O 2 , 2 0 0 3 ,  2 O O 4 , 2 0 0 5 ,  2 0 l 0  a n d  2 0 l l
a r e  l i . s t e d  i n  S e c t i o n  1 . 6 . 1 .  P a r t  n u m b e r s  f o r  M o d e l s  2 0 1 4  a n d  2 0 1 5  a r e  i i s t e d  i n
S e c t i o n  I  . 6 . 3 .  P a r t  n u r n b e r s  f o r  m o d e l  2 0 1  7  a r e  i n  S e c t i o n  |  , 6 , 4 .  T h e  f o l  l o w r n g
g e n e r a l  r u l e s  a r e  t o  b e  u s e d  t o  a p p l y  t h e s e  n u m b e r s  t o  c o v e r  t h e  s t a n d a r d  a n r l
o p t i o n a l  f e a t u r e s  o f  S e r i e s  2 0 0 0  c o n t r o l l e r s .

l .  Any  change  i n  t he  second  d ig i t  f r om the  s tanda rd  pa r t  number  f o r  Mod
C o n t r o l l e r s  a l w a y s  r e q u i r e s  a  h a r d w a r e  c h a n g e .

P r r m a r y  o r  s e c o n d a r y  s o l i d  s t a t e  r e l a y s  a n d  r e l a t e d  o u t p u t s  r n a y  a l l  b e
c o n f i g u r e d  f o r  h e a t  o r  c o o l  a n d  o n / o f f  o r  t i m e  p r o p o r t i o n i n g  f u n c t i o n s  b y
par t  number  changes on ly .  The proper  hardware  nus t  be  ins ta l led  on  the  I /0
o r  C P U  b o a r d s .  ( S e c o n d a r y  o u t p u t s  a r e  n o t  a v a i l a b l e  o n  M o d e l s  2 0 1 4  a n d
2 0 1 5  .  )

2 ,

LFE Ins t runents  D lv is i_on 4 I
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4 .

('

6 .

Pr imary  o r  seconda ry
c o o l i n t  a c t i o n  u s i n g
be  i - ns ta l  l ed  on  the
2 0 1 4  a n d  2 0 1 5 .  )

Ana log  re t ransmi t t l n t
o u t p u t  c a n  b e  p r o v i d e d .
2 0 1 7 . )

o u t p u t  m u s t  b e  i n s t a l l e d  a s
(  E x c e p t i o n :  M o d e l s  2 0 1 2 .

ANA2  and  no  seconda ry
2 0  1 3 ,  2 O l 4 ,  2 0  I  5  a n d

o u t p u t .

numbe r

a n a l o g  o u t p u t s  m a y  b e  c o n f i g u r e d  f o r  e i t h e r  h e a t r n g  o r
the  par t  number  on ly .  The ana log  ou tpu t  hardware  must

I / O  b o a r d .  ( A n a l o g  o u t p u t s  a r e  n o t  a v a r l a b l e  o n  M o d e l s

c h a n g e s  1 n  t h e r m o c o u p r e  t y p e  r e q u i r e s  o n r y  a  p a r t  n u m b e r  c h a n g e .conve rs ion  to  RTD o r  p rocess  i npu ts  a rso  requ i re  ha rdware  changes .

A n a l o g  v o l t a g e  o u t p u t s  o t h e r  t h a n  t h e  s t a n d a r d  0 - 5  V  a r e  p a r t  n u m b e r e d  t h esame as  fo r  t he  0 -5V .

Ana log  cu r ren t  ou tpu ts  o the r  t han  the  s tanda rd  4 /2o  na  a re  pa r t  numbered
the  sa rne  as  f o r  4 /20  nA .

7

U .  O u t p u t s  w i t h  5 0  m A  S S R  a r e  c o d e d

9 .  D C  t r i g g e r  o u t p u t s  a r e  c o d e d  t h e

1 0 .  O p e n  c o l l e c t o r  o u t p u t s  a r e  c o d e d

I  I  .  I s o l a t e d  4  I  2 0  n A  o u t p u t  i s  c o d e d

1 2 .  A l l  a l a r m / t i m e r  c o n f i g u r a t i o n s
c h a n g e s  o n l y .

t h e  s a r n e  a s  f o r  a  s t a n d a r d  l A  S S R .

s a m e  a s  f o r  l A  S S R  o u t p u t s .

t h e  s a m e  a s  f o r  i A  S S R  o u t p u t s .

the  same as  fo r  a  s tandard  4 /20  me

(  j - f  ins ta l  led  )  a re  th rough par t

1 3 .  C h a n g e s  i n  M o d e l  2 0 1 7  R e l a y  I  ( A L M I )  a n d  R e l a y  3  ( O U T I )  b e t w e e n  O F F  E V E N T
and  0N  EVENT o r  ALARM to  0N  o r  OFF  EVENT usua l l y  a l so  requ l res  a  ha rdware
c h a n g e .  ( C o n s u l t  t h e  f a c t o r y .  )

P lease  no te  t ha t  any  changes  i n  pa r t  number  made  l n  t he  GONFIGUMTION/cAL IBRATION
L O O P  m u s t  a l s o  b e  t r a n s f e r e d  t o  t h e  l a b e l  o n  t h e  M o t h e r  b o a r d .  C h a n g e s  i n  i n p u t  a n d
o u t p u t  t y p e  m u s t  a l s o  b e  j n d j c a t e d  o n  t h e  c a s e  l a b e l .

L F E  I n s t r u m e n t s  D i v i s l o n -48-
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6 . 3 C O N F I G U R A T I O N  N U M B E R  -  M O D E L S  2 0 1 2  A N D  2 0 1 ]

Ent ry  in to  the  CONFIGUMTION/CALIBRATION L0OP 1s  as  descr ibed a t  the  beg inn i r rg  o f
S e c t i o n  6 .  F o r  M o d e l s  2 0 1 2  a n d  2 0 1 3 ,  t h e  p a r t  n u m b e r  i s  n o t  t h e  s a r n e  a s  t h e
conf j -gura t ion  number  used in  the  CONFIGURATI0N/CALIBMTI0N L00p.  The par t  number
c o d i n g  i s  s p e c i - f i e d  i n  S e c t i o n  1 , 6 . 2 .

T h e  f i r s t  d i s p l a y  t h a t  s h o u l d  a p p e a r  f o r  M o d e l s  2 0 1 2  a n d . 2 0 1 3  r s  s h o \ r n  a t
t h e  l e f t .  I f  i t  d o e s  n o t  a p p e a r ,  p r e s s  t h e  L A S T  k e y  u n t i l  r t  d o e s
a p p e a r .

T h l s  d i s p l a y  i s  t h e  c o n f i g u r a t i o n  n u r n b e r  a n d  t h e  f i r s t  d i s p l a y  i n  t h e
CONFIGURATION/CAL IBMTI0N LOOP.  The  PARAM CHECK key  advances  the  s teps  w i th in  t he
l o o p  a n d  t h e  L A S T  k e y  r e t u r n s  t o  t h e  p r e v l o u s  s t e p .  T h e  s a m e  s e c u r i t y  c o d e  f o r
a c c e s s  t o  t h e  c o n f i g u r a t i o n  c h a n g e  p r o c e d u r e  i s  u s e d  a s  d e s c r i b e d  r n  S e c t i o n  6 . 1  f o r
p a r t  n u m b e r  c h a n g i n g .  A 1 1  o f  t h e  p a r t -  n u m b e r  r u l e s  d e s c r l b e d  i n  S e c t j . o n  6 , 2  a p p l y  t c r
t he  CONFIGURATION number .

l'r0DrL Nrl!8rg AI\II Pg0Frl-r!

IiIODTL |i|ODIL
2017 2013

ItlPUT 1 CODT

4
5
6
1
B
9
A
I
C

DESCRIPTION

INPUT 2  CODI

Same code as for INPUT 1 except

1 23 455
66 17 89

99 SEGIiII|\lIS EACH
64 SEGI'liNIS EACH
32 Stct'ltN.IS tACH
16 S16i4E|.lTS tACH

|( 1OOA PT RID - 1 DIGRTI RESOLUTION
t  1OOA PI  R iD -  0 ,1  DEGREE RISOTUI ION

R PROCESS ]NPU.I

N0TE: tARLitR C0NTROLtERS t'lAY ll0T |1AVi
THERI' IOCOUPtE TYPES 9. A. B OR C,

t h a t  t h i s  c h a r a c t e r  i s alrrays '2" f  or l ' {odel 2012,

0 , 4
1 5
2 6
3 1

2 PROFILES.
4 PROFILES.
B  P R O I ] L i S .
16 PROFITES

J THERIiIOCOUPTT
K THERI'IOCOUPtT
R ]|1TRI'lOCt]UPLI
S 

.IHERI'IOCt)UPLI

I  THTRIIOCOUPLE
N IHERI'{OCOUPLI
t T|1[RI{OCOUPLI
B T|1TRI'{OCOUPLT
PTATINIt II T|lERIIOCOUPII
N i /N i 1B?l'10 I|1ERT'I0C0UPLE
l,l5?Re/ii26?Re IHtRf'l0C0UPLt
lr13?Re/i125?Re T|1tRt'l0C0UPLt
tl I t26ZRe THERi,10C0UPL E

-49 - L F E  I n s t r u m e n t s  D l v i s i . o n
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6 .3  CONFIGURATION NUMBER -  MODELS2 0 1 2  A N D  2 0 1 3 (  C O N T I N U E D )

!- FrRSr 0ulPur (0ur,1) 1 23 455
66 11 89

lL00P 
1)

O |,lO OUTPUT
1 '  H I A I  S S R  O N / O F F
2' C00L SSR 0t ' | /0FF
3 HTAT SSR IPR
4 COOL SSR TPR
5 HTAi A|'IALOG
6 COOL ANALOG

55 9-!{Q|\lD 0tJrPUI (0uiir

(100P 1)

OO |.iO OUIPUT 2
11 SICOi{DARY HTAI SSR O|']/OFF
12 SICOI'IDARY COOI SSR O|\I/OFF
14 STCOiIDARY COOL SSR TPR. 16 SICONDARY COOI AI,IALOG
T1 TVEI'{T RELAY
1B RETRANSIII . ITING PROCESS VAR]ABLE
i9 REIRANSIIITTIN6 SET POIt. l l

.
66 {lJgrlt gtr,aY 1

OO |lO ALARIUEVTNT RILAY
01 

: 
LAIC|lII'lG P0|ltR FAILURI

(100P I |.lO|\l LniCHrl\lir

11 HI6H PROCISS
12 LOI4 PROCESS
13 |]I6|"] DIVIA.tION
14 r0l l  DIVIA]t0N
15 DtV]A]IOI,I BAND
17 TVEI.{T RitAY
18 HIAT AUX, OUTPUT

]n 
c00L AUX. 0tJTPUT

(tOOP 1 - LATCHIl. lG)

31 l1IOl1 PROCISS
32 r0t4 PR0ciss
33 l"|I6H DIVIAT IC|.l
34 LOi/ DEVIATIO|{
35 DIVIATION BAND

( r00P 2)

21. PRII'IARY HIAI SSR ON/OFF
22 PRII'IARY COOL SSR Ol'l/OFF
23 PRIIIARY HIAT SSR TPR
24 PR ] I' iARY COOL SSR TPR
25 PRII'IARY HIAT ANALOG
26 PR II'{ARY COOI ANALOG
2 7 ' E V I | \ l T  R E L A Y
2B RiTRANSI'IIlTING PROCISS VARIAELE
29 RETRAIISII I ]TI l lC SET POINT

(LOOP 2 NOt'l TATCHII.IG)

21 | ] I6H PROCESS
22 t0t4 PR0ctss
23 l. | I6H DEVIAIION
?4 LOIi DTVIATION
?5 DEVIAT]Ot'I BAND
2i EVENT RTLAY
28 HIAI AUX. OUTPUT
29 . COOL AUX, OUIPUT

(tOOP 2 -tAICHiNG)

41 HIGH PROCTSS
42 L0il PROCtss
43 HI6| |  DTV]AI ]ON
44 LOIi DTVIATIOt. l
45 DTVIAIIOli EAl'lD

L F E  I n s t r u m e n t s  D i v i s i o n - 5 0 -

 



b .  ]  CONFIGURATION NUL IBER -  MODEL,S  2012  AND 2013  (  CONTINUED)

1 2 3 4 5 5  I
66 71 89

9 5 8 - 3 1  R E V .  B

/ - AtARiiI/IV[NT RTLAY 2

l]O NO ALARII/IVENT RELAY
01 

:RR0R 
ArARr4 NON TA.ICHTN6

( I O O P  1 ,  N O N  I A T C H I N 6 )

I 1 HI6H PROCISS
12 LOI4 PROCISS
13 l" l IG| l  DEVIAI ]ON
14 t  OI{ D[VIA-t ION
15 DEVIATIOl\1 BAND
I1 EVI| . I I  RILAY
1B l"|IAI AUX. l]UIPUT
19 COOI AUX, OU.IPUT

(LOOP 1 - LATC|'|ING)

31 H]GH PROCISS
32 t0r4 PR0crss
33 | ] IGH DiVIAI  ]ON
34 . LOII DTV]AIION
35 DIVIAIION BAND

B & 9. REVISION AND SPTCIAT OP]IONS CODI

ASS]6NiD BY 
.I|lE 

FAC.IORY - DO NOT CiIANGF

- 5  1 - L F E  I n s t r u m e n t s  D i v i s i o n
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6 . 4  
M o D E L s  2 o l 2  A N D  2 o t 3 )

6 . 5

UNITS and  the  T IME base
t h e  l e f t .  R e f e r  t o

t h e  s e t t i n g  p a r a m e t e r s .

S E T T I N G  T H E TIME BASE _  MODELS 2OI2  &  2013  ONLY

T h e  t i m e  b a s e  i n  2 o l 2  a n d  2 0 1 3  c o n t r o l l e r s  i s  u s e d  f o r  t h e  t i r n i n g  o f  r a m p  a n 6  s o a kp r o f i l e s '  F o r  a l l  o t h e r  M o d e l s  r n  t h e  2 0 0 0  s e r i e s ,  t h e  t i m e  b a s e  i s  a l s o  u s e d  t o  s e rt h e  c l o c k  f o r  ( t i n e d )  e v e n t  r e l a y s .  ( S e e  S e c t l o n  6 . 6 . )

F o r  a l l  m o d e l s  e x c e p t  2 O l 2  a n d  2 0 1 3 ,  t h e  l e g e n d
a re  conb ined  i n  one  d i sp lay  wh i . ch  i s  shown  a r
S e c t i o n s  6 . 6  a n d  6 . 5  f o r  a  d e t a i l e d  d i s c u s s i o n  o f
P ress  the  PARAM key  to  advance  to  t he  nex t  d i sp lay

O n e  c a n
( M : S ) .

c o r r e c t ,

THE D ISPLAY

s e l e c t  t h e  t i n e  b a s e  i n  H O U R S : M I N U T E S  ( H
P r e s s  t h e  N 0  k e y  t o  c h a n g e  t h e  s e l e c t i o n .
press the PARAI ' {  (CHECK) key to advance to

: M )  o r  M I N U T E S : S E C O N D S
L lhen  the  t  ime  base  r s

t h e  n e x t  d i s p l a y .

6 . 6  S E T T I N G LEGEND _  MODELS 2OI2  S ,  2OI3  ONLY

T h e  c o n t r o l l e r  w i l l  a c c e p t  a n y  c o m b i n a t l o n  o f  t w o  a l p h a n u m e r i c  c h a r a c t e r s  ( M o d e l  2 o l 7
a c c e p t s  u p  t o  t h r e e  c h a r a c t e r s )  f o r  t h e  d i s p l a y  l e g e n d .  T h e  o n l y  l r m l t a t l o n  o n  t h e s e
c h a r a c t e r s  i s  t h a t  f o r  t e m p e r a t u r e  i n p r r t  r a n g e s  ( t h e r m o c o u p l e  o r  R T D )  t h e  l e g e n d  F  o r
C  m u s t  b e  t h e  c h a r a c t e r  o n  t h e  r i g h t .

The  bes t  way  to  see  how the  l egend  un i t s  a re  se t -  i s  t o  p ress  t - he  a r row
k e y  w h i l e  w a t c h i n g  t h e  d i s p l a y .  A l l  n u r n b e r s  a n d  l e t t e r s  a r e  a v a r l a b l e  i r r
b o t h  p o s i t i o n s .  U N I T S  l e g e n d  s e t t i r r g  s t a r t s  w i t h  t h e  l e f t  h a l d  d i e l t .
P r e s s  t h e  P A R A M  ( C H E C K )  k e y  t o  n o v e  t o  t h e  r i g h t  h a n d  d l g r t .  T h e  L A S T
k e y  w i l l  b a c k  u p  r i g h t  t o  l e f t  i f  n e e d e d .  T h e  D O W N  k e y  w r l l  s c r o l l  t h e

sinsle characterti:;:;: ;:";i:;u'?"::;.:: 
u;;i".o.ll ' i l-l;lo";fii+l'i:"':.:l:.:: ';:::: 

:;:
P A R M  ( C H E C K )  k e y  t o  a d v a n c e  t o  t h e  n e x t  d l s p l a v .

N O T E :  C h a n g l n g  u n i t s  b e t w e e n F  a n d  C  d o e s  n o t  c o n v e l
p o r n t s ,  a l a r n s  o r  s p a n  l r m i t s .  E a c h  s e t p o l n t ,  a l a r n  o r
c h a n g e d  t o  c o r r e s p o n d  t o  t h e  n e w  u n i t s  o f  n e a s u r e m e n r .
c o n t r o l  l e r  u s e s  t h e  d e g r e e s  c  l i n e a r i z a t i o '  t . a b l e  f o r
d i s p l a y  t e m p e r a t u r e  i n  F a h r e n h e l t  d e g r e e s ,  t h e  l e g e n d
c h a r a c t e r .

6 , 7  S E T T I N G  T H E  P V  F I L T E R  ( M O D E L S  2 0

t  t h e  n u r n e r i c a l  v a l u e  o f  a n y  s e t
s p a n  l r n i t  m r r s t  b e  i n d r v r d u a l l v
W h e n  n o  u n i t s  a r e  s p e c i f i e d ,  t h e

t h e r m o c o u p l e  o r  R T D  i n p u t s .  ' I c l

n u s t  c o n t a i n  a n  " F "  i n  t h e  r r g h t

4 &  2 0 1 5  O N L Y )I

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

V a r r a b l e  i n p u t .  I t  i s  f a c t o r y  s e t  a t  t e n  r e a d i n g s  f o r  m a x l m u m  f r l t e r r r r g
I  P V  I  b u t  t h e  s l o w e s t  r e s p o n s e .  F o r  t h e  r n o d e l s  2 O I 4  a n d  2 O t 5  o n l y ,  t h i s

I  F I L T E R X X  i  f . l t e r i n g  m a y  b e  r e d u c e d  b y  c h a n g i n g  t h e  n u m b e r  o f  r e a d i n g s  w r t h  t h e
L -  I  a r r o w  k e y s .

I f  P V  F I L T E R  j s  s e t  t o  l ,  n o  d i g l t a l  f l l t e r i n g  i s  d o n e  a n d  t h e  r e s p o n s e  i s  t h e
q u i c k e s t .  T h e  r e s p o n s e  s p e e d  o f  t h i s  c o n t r o l l e r  w i t h  m a x i r n u m  f i l t e r i n g  ( 1 0 )  w i l l
u s u a l l y  b e  m u c h  f a s t e r  t h a n  t h e  s y s t e n  r e s p o n s e .  A  s e t t i n g  o f  l 0  i s  r e c o m m e n d e d
u n l e s s  e x t r a o r d i n a r y  c i r c u m s t a n c e s  e x i s t .  P r e s s  t h e  P A R A M  ( C H E C K )  k e v  t o  a d v a r r c e  t o
t h e  n e x t  d i s p l a y .

LFE Ins t  run ' ten ts  D iv rs ion - 5 2 -
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6 . 8 S E T T I N G  T H E  S L I D E W I R E  F I L T E R  ( M O D E L S  2 0 1 4  &  2 O I 5  O N L Y )

f i l t e r  i s  i n c l u d e d  i n  t h e  c o n t r o l l e r  t o  r e d u c e  e l e c t r i c a l  n o i s e  i r r f l u e n c e
1 l t y  i n  t h e  s l i d e w i r e  f e e d b a c k  c i r c u i t .  T h i s  f l l t e r  w i l l  a v e r a B e  t e n
read ings  fo r  max imum f r l te r ing  bu t  the  s lowest  response to  changes in  the
s l l d e  w i r e  p o s i t i o n .  F o r  t h e  m o d e l s  2 0 1 4  a n d  2 0 1 5  o n l y ,  t h i s  f i l t e r i n g
may be  reduced by  chang ing  the  number  o f  read ings  w i th  the  ARROW keys .

A  s l i d e w i r e
o r  i n s t a b r

I f  S L I D E W I R E  F I L T E R  1 s  s e t  t o  l ,  n o  f i l t e r i n g  i s  d o n e  a n d  t h e  s l l d e w i r e  r e s p o n s e  i s
t h e  q u i c k e s t .  T h e  r e s p o n s e  s p e e d  o f  t h i s  c o n t r o l l e r  w i t h  m a x i m u m  f i l t e r i n g  ( 1 0 )  w i l l
u s u a l l y  b e  m u c h  f a s t e r  t h a n  t h e  d r i v e  u n i t  ( n o t o r  o p e r a t o r )  s p e e d .  A  s e t t i n g  o f  l 0
f s  recommended  un less  ex t rao rd ina ry  c i r cums tances  ex l s t .  P ress  t he  PARAI ' {  (CHECK)  key
t o  a d v a n c e  t o  t h e  n e x t _  d i s p l a y .

6 . 9  S E T T I N G  T H E  S P A N

The  nex t  two  d i sp lays  a re  t he  LO SpAN and
t h e  e f f e c t i v e  r a n g e  o f  t h e  c o n t r o l l e r
c a l c u l a t l o n s  o f  p a r a m e t e r s  s u c h  a s  p R  B a n d .
l t m i t s  a l l  s e t  p o i n t s  a n d  a l a r r n s  s o  t h a t
t h e  S P A N .

t h e  H I  S P A N .  T h e s e  v a l u e s  s e t
a n d  a r e  u s e d  i n t e r n a l  1 y  f o r

T h e  c o n t r o l  l e r  a u t o n r a t i c a l  l y
t h e y  m u s t  b e  c o n t a j " n e d  w i t h i n

w i l  I  a p p e a
w i t h i n  t h e

T h e  c o n t r o l l e r  s t o r e s  i n  p e r n a n e n t  n e n o r y  t h e  m a x i m u m  v a l u e s  f o r  t h e  t , 0
a n d  H I  S P A N  l i n r l t s  f o r  t h e r m o c o u p l e  a n d  R T D  r a n g e s .  T h e s e  d e f a u l t  v a l u e s
( r e f e r  t o  S e c t i o n  1 . 7  S p e c i f l c a t i o n s  f o r  a  l i s t i n g  o f  t h e  d e f a u l t  v a l u e s )

r  a n d  r n a y  b e  c h a n g e d  p e r  t h e  c u s t o m e r  a p p l i c a t i o n  r e q u i r e n e n t s .  A n y  v a l u e s
de fau l t  l rm j . t s  may  be  se lec ted  by  us ing  the  up  o r  Do t r lN  ARRow keys .

F o r  c o n t r o l l e r s  w i t h  t h e r m o c o u p l e  o r  R T D  r a n g e s ,  t h i s  s t e p  c o r n p l e t e s  t h e
C O N F I G U R A T I 0 N  p r o g r a n m i n g .  I f  r e c a l i b r a t i o n  i s  n o t  r e q u i r e d ,  p r e s s  t h e  P A R A M  ( C H E C K )

k e y  t o  a d v a n c e  t o  t h e  d i s p l a y  s h o w n  a t  t h e  l e f t .  T h e  n e w  v a l u e s  w j l l
t hen  be  s to red  when  the  RETURN key  i s  p resse r l  wh rch  a l so  ex i t s  t he
CONFIGUMTI0N/CAL IBRATI0N L00P  and  re tu rns  t he  d i sp lay  ro  t hc  OPERAT0R
L 0 0 P .  M a r k  t h e  s e l e c t e d  S P A N  l r m i t s  o n  t h e  p a r t  n u m b e r  l a b e l  l o c a t e d  o n
t h e  M o t h e r  b o a r d .  I f  r e c a l i b r a t i o n  i s  r e q u l r e d ,  d o  n o t  p r e s s  t h e  P A R A I ' I
( C H E C K )  k e y  a n d  p r o c e e d  t o  S e c t i o n  6 . 1 2 .

C o n t r o l l e r s  w i t h  p r o c e s s  t y p e  i n p u t s  r r a y  h a v e  t h e  L O  a r r d  H I  S P A N  l t r n r t s  s e t  t o  a n y
v a l u e  b e t w e e n  - 3 2 0 0  a n d  + 3 2 0 0  c o u n t s .  P r e s s  t h e  P A R A M  ( C H E C K )  k e y  t o  a d v a n c e  t o  t h e
n e x t  d t s p l a y .

;!; 'r SpECIAL NOTES -*-r-

Con t ro l l e r s  w i t h  t he r rnocoup le  and  RTD lnpu t  ran tes  t ha t  have  had  the  [ tA I ' {  (U3  on  the
CPU boa rd )  o r  EPROM (U2  on  the  CPU boa rd )  rep laced  nay  no t  reco tn i - ze  t he  PARAM
( C H E C K )  k e y  p r e s s  b e c a u s e  t h e y  n u s t  f l r s t  b e  r e c a l i b r a t e d .  I f  t h i s  o c c u r s ,  p r o c e e d
t o  S e c t i o n  6 .  I  2 .

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

Chang lng  the  LO and  H I  SPAN l i n i t s  do  no t  au toma t i ca l l y  change  the  numer i ca l  va lues
o f  a n y  s e t p o l u t  o r  a l a r r n s  t h a t  w e r e  p r e v i o u s l y  a l r e a d y  s e t  o u t s i d e  o f  t h e  n e w  S P A N
l i m i t s .  E a c h  s e t p o i n t  o r  a l a r m  m u s t  b e  l n d i v i . d u a l l y  r e s e t  t o  b e  w i t h r n  t h e  n e w  S P A N
l i m i t s .  O n c e  t h e y  a r e  s e t  w i t h i n  t h e  n e w  S P A N  l l r n i t s ,  t h e y  c a n n o t  b e  r e s e t  o u t s t d e
o f  t h e  l i n i t s .

- 5 3 - L F E  I n s t r u m e n t s  D i v l s i o n
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6 .  I O  S E T T I N G  T H E DECIMAL  POINT  (PROCESS RANGES AND MODEL 20 I7  ONLY)

6 . 1 1 SETTING THE DISPLAY RANGE (PROCESS RAryGES AND MODEL 20I7 ONLY)

T h i s  d i s p l a y  a l l o w s  t h e  s e l e c t i o n  o f  t h e  d e c i m a l  p o r n t  p o s i t i o n  f r o m  0( n o  d e c i m a l  p o i n t )  t o  3  ( t h e  t h i r d  p l a c e  f r o m  t h e  r i e h t ,  i € ,  r , 7 3 2 ) .use  the  uP or  DOWN ARR0W keys  to  se lec t  the  dec ima l  po in t  pos i t ion .
When the  dec ima l  pos i t ion  is  cor rec t ,  p ress  the  PARAM (CHECK)  key  toa d v a n c e  t o  t h e  n e x t  d i s p l a y .

The nex t  two d isp lays  are  the  L0  VAL and
e s t a b l i s h  t h e  p o i n t s  f o r  w h i c h  c a l i b r a t l o n  d a t a
s t e p s .

t h e  H I  V A L .  T h e s e  v a l u e s
w i l l  b e  e n t e r e d  i n  l a t e r

c o n t r o l l e r s  w i t h  p r o c e s s  t y p e  i n p u t s  m a y ,  h a v e  t h e  L o  a n d  H I  v A L  l l r n l t ss e t  t o  a n y  v a l u e  b e t w e e n  -  3 2 0 0  a n d  + 3 2 0 0  c o u n t s .  T h e  m a x i m u m  d r f f e r e n c e
be tween  the  Hr  and  LO l , /  vAL  canno t  exceed  a  t o ta l  o f  3200  coun ts .  Thec o n t r o l l e r  w l l l  i n t e r p o l a t e  t h e  d i s p l a y  o f  i n t e r r n e d l a t e  v a l u e s  b e t w e e nt h e  H I  a n d  t , O  V A L  o n  a  l i n e a r  b a s i s .  B o t h  d i " r e c t  a n d  r e v e r s e  ( p o s i t i v e  a n d  n e g a t r v es l o p e s )  s p a n s  a r e  a l l o w a b l e  f o r  p r o c e s s  r a n g e s .

The  L0  VAL  equa tes  t o  t he  e lec t r i ca l  i npu t  va lue  used  fo r  t ,O  CAL  i n  t he  CAL IBRATION
s u B - L O o P '  T h e  H I  v A L  e q u a t e s  t o  t h e  e l e c t r i c a l  i n p u t  v a l u e  u s e d  f o r  H I  c A L  r n  t h eCAL IBMTT0N suB-LooP .  The  H I  and  L0  VAL  va lues  may  be  changed  fo r  d i sp lay  ran t l ngw l thou t  en te r i ng  t he  cALTBRATI0N suB- t , ooP  p rov ided  the  o r i g i na l  ca l i b ra t i o r r  va lues  don o t  h a v e  t o  b e  c h a n g e d .  F o r  e x a l n p l e ,  a  c o n t r o l l e r  p r e v i o u s l y  r a n g e d  w i t h  a  4 / 2 o  n Al n p u t  c a l i b r a t i o n  a n d  a  d i s p l a y  r a n g e  o f  0 - 1 0 0 0 ,  f r d y  b e  r e r a n g e d  f o r  a  n e v i  d i - s p l a y  o f
0 - 2 5 0 0  f o r  t h e  s a n e  4 / 2 0  m A  r n p u t  r a n g e  w i t h o u t  r e c a l i b r a t i o n .

use the uP and DowN ARRot ' I  keys to change range values.  Advance f rom the L0 to HI  VAL,
d i s p l a y  u s i n g  t h e  P A R M  ( G H E C K )  k e y .  T h e  L A S T  k e y  w i l l  b a c k  u p  f r o m  H I  t o  t , o  v A L .

l -  _  I  
F o r  c o n t r o l l e r s  w i t h  p r o c e s s  i n p u t  r a n g e s ,  t h i s  s t e p  c o m p l e t e s  t h e

|  ^ ^ . , : : : _ -  I  
CONFIGURATION p rog ramming .  I f  r eca l i b ra t i on  i s  no t  requ r red ,  p ress  rhe

I  
uuMPLE l 'E  

I  
PARAM (CHECK)  key  to  advance  to  t he  d i sp lay  shown  a t  t he  l e f t .  The  new
v a l u e s  w i l l  t h e n  b e  s t o r e d  w h e n  p r e s s i n g  t h e  R E T U R N  k e y  w h i c h  e x i t s  t h e

CONFIGURATI0N/CAL IBRATION L00P  and  re tu rns  t he  d i sp lay  t o  t he  opERATOR Loop .  i f
r e c a l i b r a t i o n  i s  r e q u i r - e d ,  d o  n o t  p r e s s  t h e  p A R A M  ( C H E C K )  k e y  a n d  p r o c e e d  t o  S e c t i o n6 . r 2  .

6  , 1 2

-:,rr 
SPECIA[, fr]Qff, *:r

c o n t r o l l e r s  w i t h  p r o c e s s  i n p u t  r a n g e s  t h a t  h a v e  h a d  t h e
EPROM (U2  on  the  CpU boa rd )  rep laced  may  no t  recogn i ze
b e c a u s e  t h e y  m u s t  f r r s t  b e  r e c a l i b r a t e d .  r f  t h i s  o c c u r s

INPUT CAL IBMTION S I ]B -LOOP

R A M  ( U 3  o n  t h e  C P U  b o a r d )  o r
the  PARAM (CHECK)  key  p ress

,  p r o c e e d  t o  S e c t i o n  6 . 1 2 .

-r-: 'r cAUTI0N *,t

ENTRY INTO THE INPUT CALIBMTION SUB-LOOP WITHOUT PROPER CALIBRATION
EQUIPMENT AVAILABLE WILL DESTROY THE FACTORY CALIBRATION AND WILL
RENDER THE INSTRUMENT UNUSABLE. DO NOT ENTER THE INPUT CALIBMTION
SUB_LOOP IF  RECALIBRATION IS  NOT REQUIRED.  IF  RECALIBRATION IS  NOT
NEEDED, PRESS THE RETURN KEY IMMEDIATELY. ONCE THIS SUB_LOOP HAS BEEN
ENTERED,  IT  IS  NOT POSSIBLE TO EXIT  WITHOUT COMPLETING THE ENTIRE
SUB_LOOP.

L F E  I n s t r u m e n t s  D i v i s i o n -54 -

 



I n p u t  c a l i " b r a t i o n  i s  r e q u i r e d  i f - - - -

l .  Any  ha rdware  changes  have  been  made  to  conve r t
s u p p l i e d  t h e r m o c o u p l e  r n p u t .

2 .  Any  componen ts  such  as  t he  ba t te ry .  EpROM o r  RAM
r e p a i r i n g  t h e  c o n t r o l l e r .
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f r o m  t h e  s t a n d a r d  f a c t o r y

h a v e  b e e n  r e p l a c e d  w h i l e

3 .  When  the  d i sp lay  f l ashes  DATA LOST/PLEASE CAL .

T h e  C A L I B R A T I O N  S U B - L 0 O P  r e f e r s  t o  t h e  p r o c e d u r e  f o r  c a l i b r a t i n g  t h e  c o n t r o l l e r  u s r n g
a n  e x t e r n a l  p r e c i s i o n  c a l i b r a t i o n  s o u r c e .  B e f o r e  s t a r t i n g  t h i s  c a l i b r a t i o n .  o n e
s h o u l d  s e e  o n e  o f  t h e s e  t w o  d i s p l a y s :

HI  SPAN
XXXX UU

A  s e c u r i t y  a c c e s s  c o d e  p r o t e c t s  t h e
CALIBMTI0N SUB-L0OP procedures .  To  en ter
the  CALIBRATION SUB-LOOP,  press  the  two
keys i n d i c a t e d t n F igu re  6 -3
s r m u l t a n e o u s l y .

N O T E :

- O O -

. - - - r -  - -

ALLOIJ AT LEAST A 20 MINUTE WARMUP PERIOD Fi .gure 5-3
BEFORE ATTEMPTING CAL IBMTION.

T h e r e  a r e  t h r e e  s e p a r a t e  s t o r e d  c a l i b r a t i o n  r o u t i n e s  t h a t  d e p e n d  o n  t h e  c o n t r o l l e r
l n p u t  t y p e .  T h e  c o n t r o l l e r  w i l l  a u t o m a t i . c a l l y  c a l l  t h e  a p p r o p r j . a t e  i n s t r u c t i o n
rou t i ne  as  se lec ted  by  t he  i npu t  CONFIGUMTION p rog ramming .  The  th ree  rou t i nes  a re
as  fo  I  l ows  :

6 , 1 2 . 1  T h e r n o c o u p l e  i n p u t  c a l i b r a t i o n
6 , 1 2 . 2  R T D  i n p u t  c a l r b r a t i o n
6 , 1 2 . 3  P r o c e s s  i n p u t  c a l i b r a t i o n
6 . 1 2 . 5  0 u t p u t  C a l i b r a t i o n  -  M o d e l  2 0 1 7  O n l y

6 .12 .  I  THERMOCOUPLE INPUT CAL IBRATION

NOTES ,*.}

A 1 1  t h e r m o c o u p l e  i n p u t  c o n t r o l l e r s  m u s t  b e  c a l j - b r a t e d  w i t h  a  t y p e  J  t h e r m o c o u p l e  e v e n
t h o u g h  t h e  p a r t  n u m b e r  o r  c o n f i g u r a t i o n  n u r n b e r  s e l e c t e d  i n  S e c t r o n  6 . 1  o r  6 . 3  m a y
s p e c i f y  a  d r f f e r e n t  t h e r m o c o u p l e  t y p e .

F o r  o l d e r  c o n t r o l l e r s ,  a  c o l d  j u n c t i o n  c o m p e n s a t o r  r e s i s t o r  a s s e m b l y  i s  p r o v i d e d  a t
t h e  r e a r  t e r m i n a l s  o f  e a c h  t h e r m o c o u p l e  i n p u t  c o n t r o l l e r .  ( T w o  c o m p e n s a t o r  r e s l - s t o r s
a r e  s u p p l i e d  o n  M o d e l  2 0 1 3  r , q i t h  d u a l  t h e r m o c o u p l e  i n p u t . )  T h e s e  c a l i b r a t i o n  s t e p s
m u s t  b e  p e r f o r m e d  w i t h  t h e  s p e c i f i c  c o m p e n s a t o r  r e s i s t o r ( s )  t o  b e  u s e d  i n  t h e  f i n a l
i n s t a l l a t i o n .  T h i s  r e s i s t o r ( s )  r n u s t  b e  t r a n s f e r e d  w i t h  t h e  e l e c t r o n j - c  a s s e m b l y  1 f
t h e  c o n t r o l l e r  i s  i n s t a l l e d  i n  a n o t h e r  c a s e .  F o r  n e w e r  c o n t r o l l e r s ,  t h e  c o m p e n s a t o r
r e s i s t o r ( s )  i s  r n o u n t e d  i n t e r n a l l y  o n  t h e  I I O  b o a r d  a n d  w i l l  a u t o n r a t i c a l l y  b e
t r a n s f e r e d  w i t h  t h e  e l e c t r o n i c  a s s e m b l v .

- 5 5 - L E E  I n s t r u m e n t s  D i v i s i o n
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A l l  t h e r m o c o u p l e  i n p u t  c o n t r o l l e r s  a r e  c a
5 0 . 0 0 0  m V D C  c a l l b r a t i o n  s o u r c e  a n d  a  t y p e  Ji c e  b a t h  s i m u l a t o r  a r e  r e q u i r e d .

I i b r a t e d  1 n  t h e  s a m e  n a n n e r .  A  p r e c t s r o n
the rmocoup le  i n  an  i ce  ba th  o r  a  t ype  J

T h e  d i s p l a y  a t  t h e  r e f t  i s  t h e  f i r s t  t o  a p p e a r  i n  t h e  c a r r b r a t i o ns u b - l o o p .  r t  i n d i c a t e s  t h a t  a  p r e c i s i o n ,  d l s t o r t i o n - f r e e  5 0 . 0 0 0  m v D Cc a l i b r a t i o n  s o u r c e  n u s t  b e  c o n n e c t e d  t o  r e a r  c a s e  t e r m i n a l s  F ( - )  a n dH ( + ) '  A l l o w  a  2  m i n u t e  i n t e r v a l  f o r  t h e  c o n t r o l l e r  t o  s t a b i l  l z e  a f t e rapp l y i ne  the  50 .000  nV  s igna l  and  then  p ress  t he  pARAL f  (CHECK)  key  toadvance  to  t he  nex t  d i sp lay .

This  d isp lay  appears  nex t  in  the  ca l ib ra t ion  sub- loop.  w i thout  remov ing  the  ACsupp l y  power ,  r emove  the  connec t i ons  to  t he  ca l i b ra to r  i n  t he  p rev louss tep  and  connec t  t he  i npu t  t o  a  t ype  J  t he r rnocoup le  i n  an  i ce  ba th  o r  i t se q u i v a l e n t '  A l l o w  a  2  m i n u t e  i n t e r v a l  f o r  t h e  c o n t r o l l e r  t o  s t a b r , l i z ea f te r  connec t i ng  t he  t ype  J  t he rmocoup le  and  then  p ress  t he  PARAM (CHECK)
k e y  t o  a d v a n c e  t o  t h e  n e x t  d i s p l a y .  p r o c e d  t o  s e c t r o n  6 . 1 2 . 4 .

6 . 1 2 . 2 RTD INPUT CALIBRATION

A l l  R T D  i n p u t  c o n t r o l l e r s  a r e  c a l i b r a t e d  u s i n g  a
precrs i -on  decade res is tance box .  Connect  as
shown in  F igure  6-4 .  Be sure  to  use  shor t  low
r e s l s t a n c e  l e a d s  a n d  g o o d  t i g h t  c o n n e c t i o n s .
Three w i re  connect ions  are  requ i red  to  min i rn ize
l e a d  r e s i s t a n c e  e r r o r s .  A l 1  t h r e e  w i r e s  r n u s t
be  the  same gauge and length .

s t a b i  I  r z e
P r o c e e d  t o

F igure  6-4

[ : *  
- l  T h e  d r s p l a y  a t  t h e  l e f  t  i s  t h e  f  i r s t  t o  a p p e a r  i n  t h e  c a l i b r a t i o n

I  r N P U ' l '  I  s u b - l o o p .  c o n n e c t  t h e  p r e c i s i o n  r e s i s t a n c e  b o x  a n d  s e t  i t  f o r  1 0 0 . 0 0
|  1 0 0  0 H M S  I  t o . 0 5 o .  A l l o w  a  2  m i n u t e  i n t e r v a l  f o r  t h e  c o n t r o l l e r  t o  s t a b i l r z e  a n dt l

rnen  p ress  t he  pARA l , l  (CHECK)  key  to  advance  to  t he  nex t  d i sp lay .

T h i s  d i s p l a y  a p p e a r s  n e x t  i n  t h e  c a l i b r a t i o n  s u b - l o o p .  R e s e t  t h e
p r e c r s i o n  r e s i s t a n c e  b o x  f o r  3 0 0 . 0 0  1 0 . 0 5 9 .  ( S o r n e  e a r l i e r  c o n t r o l l e r s
w i t h  0 . 1  d e g r e e  r e s o l u t i o n ,  r e q u i r e  2 0 0 0  i n s t e a d  o f  3 0 0 0 .  u s e  t h r s  v a l u e
i f  t h e  d i s p l a y  r e q u i r e s  i t .  )  A l l o w  2  r n i n u t e s  f o r  t h e  c o n t r o l l e r  t o

and  then  p ress  t he  PARAI , I  (CHECK)  key  to  advance  to  t he  nex t  d i sp lay .
S e c t i o n  6 . 1 2 , 4 .

INPUT
]OO OHMS

LFE Ins t ruments  D iv is ion -s6-
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6 . 1 2 . 3 PROCESS INPUT CAL IBRATION

A n  a p p r o p r i a t e  p r e c i s i o n  c u r r e n t  o r
p r o c e s s  t - n p u t  c a l i b r a t l o n .

vo  I  t age c a l r b r a t i o n  s o u r c e r s  r e q u i r e d  f o r

T h e  d i s p l a y  a t  t h e  l e f t  l s  t h e  f i r s t  t o  a p p e a r  r n  t h e  c a l r b r a t r o n
s u b - 1 o o p .  C o n n e c t  a  p r e c i - s i o n  c a l i b r a t o r  t o  r e a r  c a s e  t e r m i n a l s  H ( + )  a n d
F ( - ) .  S e t  t h e  c a l i b r a t o r  t o  t h e  L o  c a l i b r a t i o n  v a l u e  c o r r e s p o n d i n g
t o t h e  L 0  V A L  d i s p l a y  s e l e c t e d  j - n  S e c t i o n  6 . 1 1 .  A l l o w  a  2  m i n u t e  r n t e r v a l
f o r  t h e  c o n t r o l l e r  t o  s t a b i l l z e  a n d  t h e n  p r e s s  t h e  p A R A l , t  ( C H E C K )  k e y  t o
a d v a n c e  t o  t h e  n e x t  d i s p l a y .

T h i s  d i s p l a y  a p p e a r s  n e x t .  i n  t h e  c a l r b r a t l o n  s u b - l o o p .  R e s e t  t h e
p r e c i s i o n  c a l i b r a t o r  t o  t h e  H I  c a l i b r a t i o n  v a l u e  c o r r e s p o n d r l g  t o  t h e  H I
V A L  d l s p l a y  s e l e c t e d  i n  S e c t i o n  5 . 1 1 .  A l l o w  a  2  n r r n u t e  r n t e r v a l  f o r  t h e
c o n t r o l l e r  t o  s t a b i l i z e  a n d  t h e n  p r e s s  t h e  P A R A M  ( C H E C K )  k e y  t o  a d v a n c e
t o  t h e  n e x t  d l s p l a y .  p r o c e e d  t o  S e c t l o n  6 . I 2 . 4 .

6 . 1 2 , 4  R E M O T E  S E T P O I N T  ] N P U T  C A L I B R A T I O N

T h e  r e m o t e  s e t p o i n t  i n p u t  o p t i o n  m a y
2 0 1 2 , 2 0 1 3 , 2 0 1 4 , 2 0 1 5  a n d  2 0 1 7  .  R e m o t e
t h i s  o p t i o n  i s  n o t  i n s t a l l e d ,  p r o c e e d

b e  i n s t a l l e d  o n  a n y  c o n t . r o l l e r  e x c e p t ,  M o d e l s
s e t p o r n t  i n p u t  i s  s t a n d a r d  o n  M o d e l  2 0 0 5 .  I f

d i r e c t l y  t o  S e c t i o n  6 , 1 2 , 6

VOLTAGE
O R

CTIRRENT
SOURCE

A n  a p p r o p r i a t e  p r e c i s i o n  c u r r e n t  o r  v o l t a g e  c a l i b r a t i o n  s o u r c e  i s  r e q u r r e 4  f o r  r e r n o t e
s e t p o l n t  r n p u t  c a l i b r a t i o n  u n l e s s  t h e  i n t e r n a l  s u p p l y  i s  u s e d  t o  p o w e r  t h e  r e r n o t e
s e t p o r n t  p o t .  C o n n e c t  t h e  r e m o t e  s e t p o i n t  c i r c u i t  a s  s h o w n  r n  F r g u r e  6 - 5 .  6 - 6  r t r  6 - l
a s  a p p r o p r t a t e .

VOLTAGE
O R

CIIRRENT
SOURCE

F i g u r e  6 - 5
Ex te r -na l  Sou rce

F i g u r  e  6 - b
RenLo te  Po t

F i g u r e  6 - 7
M o d e l  2 0 0 5

T h e  d i s p l a y  a t  t h e  l e f t  i s  t h e  f i r s t  t o  a p p e a r  f o r  r e n r o t e  s e t p o i n t
c a l i b r a t i o n .  S e t  t h e  p r e c l s i o n  c a l j . b r a t o r  t o  t h e  l o w  v a l u e  t h a t  w t l l
e q u a t e  t o  t h e  l o w  e n d  o f  t h e  S P A N  o r  a d j u s t  t h e  r e n r o t e  s e t p o t n t  p o t  t o
t h e  p o s i t i o n  t h a t  e q u a t e s  t o  t h e  l o w  e n d  o f  t h e  s p A N .  A l l o w  a  2
m i n u t e i n t e r v a l  f o r  t h e  c o n t r o l l e r  t o  s t a b i l i z e  a n d  t h e n  p r e s s  t h e  P A R A M
( C H E C K )  k e y  t o  a d v a n c e  t o  t h e  n e x t  d i s p l a y .

A 1
B 2

4

5
6
7
I

-57  - L F E  I n s t r u m e n t s  D i v r s i o n
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t - ; ; - l  
Th ls  d isp lay  appears  nex t  fo r  rNPUTrernote  se tpo ln t  ca l ib ra t ion .  Reset

|  . - : ^ : ! . ' -  |  t h e  p r e c i s i o n  c a l i b r a t o r  t o  t h e  h i g h  v a l u e  t h a t  e q u a t e s  t o  t h e  h i g h  e n dI  H I  R E M S P  I  o f  t h e  s P A N  o r  a d j u s t  t h e  r e m o t e  s e t p o i n t  p o t  t o  r h e  p o s i t i o n  t h a te q u a t e s  t o  t h e  h i g h  e n d  o f  t h e  S P A N .  A l l o w  a  2  m r n u t e  i n t e 4 v a l  f o r  t h ec o n t r o l l e r  t o  s t a b i l i z e  a n d  t h e n  p r e s s  t h e  P A R A L I  ( C H E C K )  k e y  t o  a d v a n c e  t o  t h e  n e x td i s p l a y .  p r o c e e d  t o  S e c t i o n  6  , 1 2 , 6 .

6 . 1 2 . 5

For  p rog rammers  w i th  an  ana log  cu r ren t  ou tpu t
m e t e r  t n  s e r i e s  i n  t h e  o u t p u t  c u r r e n t
r e s i s t a n c e  i n c l u d i n g  t h e  m e t e r  i s  l e s s  t h a n
v o l t a g e  o u t p u t ,  c o n n e c t  a  s u i  t a b l e  p r e c l s i o n

,  c o n n e c t  a  s u i t a b l e  p r e c i s i o n  c u r r e n t
l o o p .  M a k e  s u r e  t h a t  t h e  c u r r e n t  l o o p

7 5 0 0 .  F o r  i n s t r u m e n t s  w r t h  a n a l o g
v o l t m e t - e r  a c r o s s  t h e  o u t p u t  t e r m i . n a l s .

6  . 1 2 . 6 CALIBRATION COMPLETE

T h r s  i s  t h e  f l n a l  d i s p l a y  i n  t h e  C A L I B R A T I O N  S I J B - L O O P .  I n  o r d e r  r o  e n t e r
a n d  s t o r e  t h e  c a l r b r a t i o n  d a t a ,  o n e  M U S T  p r e s s  t h e  t h e  R E T U R N  k e y .  A l l
t he  CONFIGURA ' I ION changes  and  CAL IBRATION a re  no t  va l i d  un t i l  t h i s  s tep
r s  c o n p l e t e d .  A f t e r  p r e s s i n g  t h e  R E T U R N  k e y ,  t h e  c A [ ,  r n d i c a t o r  B o e s  o u r
a n d  t h e  c o n t r o l l e r  i s  r e t u r n e d  t o  t h e  O P E R A T O R  I _ 0 O p .

t-'* 
-l

L1'11':1' I

I f  t h e  c o n t r o l l e r  h a s  h a d  h a r d w a r e  m o d r f i c a t l o n s ,  i t  i s  r e c o m m e n d e d  t h a t  t h e
c o m p l e t e d  c o n t r o l l e r  b e  t - e s t e d  p e r  S e c t i o n  7  t o  c o n f i r r n  t h a t  t h e  c o n t r o l l e r  p e r f o r m s
t o  s p e c i f i c a t i o n .

u s e  t h e  a r r o w  k e y s  t o  a d j u s t  t h e  o u t p u t  t o  t h e  d e s i r e d  r e a d i n g  o n  t h e
v o l t a g e  o r  c u r r e n t  r n e t e r .  T h i s  v a l u e  w i l l  c o r r e s p o n d  t o  t h e  L o  s p A N
v a l u e  o f  t h e  d l s p l a y  r a n g e .  ( T h e  n u m b e r s  o n  t h e  l o w e r  r l g h t  s i d e  o f  t h e
d l s p l a y  a r e  f o r  r e f e r e n c e  o n l y ;  t h e y  d o  n o t  r e l a t e  t o  a n y  a b s o l u t e  o u t p u t
l e v e l . )  W h e n  t h e  d e s i r e d  o u t p u t  l e v e l  i s  o b t - a l n e d ,  p r e s s  t h e  p A R A M  C H E C K
k e y  t o  p r o c e e d  t o  t h e  n e x t  s t e p .

The HI  0urPur  ca l rb ra t ion  rs  per fo rmed 1n the  same manner  as  the
p r e v i o u s  s t e p .  U s e  t h e  a r r o w  k e y s .  T h i s  o u t p u t  v a l u e  w l l l  c o r r e s p o n d  t o
t h e  H I  s P A N  o f  t h e  d i s p l a y  r a n g e .  w h e n  t h e  d e s i r e d  o u t p u t  l e v e l  i s
ob ta ined,  p ress  the  PARAI , I  CHECK key  to  p roceed to  the  nex t  s tep .

L F E  I n s t r u n e n t s  D i v i s i o n - 5  8 -
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7  . l

7  , 1 . 1

iNPUT TEST

THERMqCOUPLE INPUT

SECTION 7  -  ADJUSTMENT AND TEST

ICE_BATH
REFERENCE

7 . 1 .  l .  I  T E S T  E Q U T P M E N T

DC MILLIVOLT CALIBRATOR -  A
n l c r o v o l t  r e s o l u t l o n  a c c u r a t e
1 0 0 0 .

7  . t . 1 . 2 INPUT CALIBRATION CHECK

C o n n e c t  a  c a l i b r a t o r  a n d
S e c t i o n  7 . 1 . 1 .  l .

s t a b l e  d i s t o r t i o n  f r e e  c a l i b r a t , o r  w i t h  a  r n i n i m u r n  o f  1 0
t o  t 0 . 0 I Z ,  a n d  w i t h  a n  o u t p u t  i m p e d a n c e  o f  l e s s  t h a n

V e r i f i c a t i o n  c a l j - b r a t i o n  n u s t  b e  p e r f o r m e d  u s i n g  a  s u i t a b l e  t h e r r n o c o u p l e  s i m u l a t o rw h o s e  o u t p u t  i s  r e f e r e n c e d  t o  0 " c  ( 3 2 ' F ) .  A n  i c e - b a t h  r e f e r e n c e  m a y  b e  e s t a b l i s h e du s i n t  s p e c l a l  c o p p e r  v s  t h e r r n o c o u p l e  w j . r e  a s s e m b l i e s  a n d  a  t h e r m o s  c o n t a r n j n gd l s t i l l e d  w a t e r  a n d  c r u s h e d  i c e  a s  r n d l c a t e d  i n  t h e  s k e t c h  b e l o w .  T h e  i c e / w a t e rs o l u t i o n  m u s t  b e  c i r c u l a t e d  c o n t r n u o u s l v .

COPPER WIRE THERMOCO/TTHERMOCOUPLE WrRE
l r  _

DC
CALIBRATOR I I

F

Hn_lTI
I
I
I

J

I
I
L

SERIES 2OOO
CONTROLLER

I ,

)

3 .

4 ,

a n  i c e - b a t h  r e f e r e n c e  r _ o t h e  c o n t r o l l e r  a s  s h o w r r  i n

Us ing  a  s tanda rd  t he r rnocoup le  t ab le
m i l l i v o l t  e q u i v a l e n t  f o r  a  p a r t j - c u l a r
u s i n g  t h e  c a l l b r a t o r .

s u c h  a s  N B S  M o n o g r a p h  1 2 5 ,  a p p l y  t h e
t e m p e r a t u r e  w i t h i n  t h e  c o n t r o l l e r ' s  s p a n

T h e  c o n t r o l l e r  d i - s p l a y  s h o u l d  l n d i c a t e  t h e  s e l e c t e d  t e m p e r a t u r e  w i t h i n  i t s  r a t e d
t o l e r a n c e  a f t e r  2  m i n u t e s .

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

-5  9 - t , F E  I n s t r u m e n t s  D i v r s i o n
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7  . I . 2  R T D  I N P U T

7  . 1 . 2 . 1  T E S T  E Q U I P M E N T

P r e c l s i o n  d e c a d e  r e s i s t a n c e  b o x
r e s f s t a n c e  r a n g e  r e q u i r e d  ( 0 . 0 1 0 ) .

H r g h  i m p e d a n c e  d l e i t a l  v o l
r e s i s t a n c e  b o x  u s i n g  s h o r t
w i r e  c o n n e c t i o n s  t o  d e c a d e
e r r o r s .  A l I  w i r e s  m u s t  b e

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

t m e t e r  f o r  v o l t a g e  m e a s u r e m e n t s .  c o n n e c t  t h e  d e c a d e
l o w  r e s i s t a n c e  l e a d s  a n d  g o o d  t i g h t  c o n n e c t i o n s .  T h r e e

res rs tance  box  a re  requ r red  to  rn in i rn i ze  l ead  res i s tance
t h e  s a m e  g a u g e  a n d  l e n g t h .  D o  n o t  u s e  c l i p  l e a d s .

3  w i r e s

DECADE
RNSISTANCE

BOX

SERIES 2OOO
COMROLLER

7 1 1 . )

1 .

7 . 1

7 . 1

?

. 3

. 3 . 1

DC
l 0

, 3 . 27 1

INPUT CAL IBRATION CHECK

C o n n e c t  a  d e c a d e  r e s i s t a n c e  b o x  a s  s h o w n  i n  S e c t i o n

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

T h e  c o n t r o l l e r  d i s p l a y  s h o u l d  i n d l c a t e  t h e  s e l e c t e d
t o l e r a n c e  a f t e r  2  n 1 n u t e s .

R e p e a t  f o r  o t h e r  t e m p e r a t _ u r e s  w i t h i n  t h e  c o n t r o l l e r

PROCESS INPUTS

7  . l  , 2 . 1  .

l 0 0 O  p l a t i n u m  3 8 5 0  p p m  R T D
v a l u e  c o r r e s p o n d i n g  t o  a

t e r n p e r a t u r e  w i t h i n  i t s  r a t e d

s p a n .

TEST EQUIPMENT

VOLTAGE/CURRENT SOIJRCE -  A  su i t ab le  d rs to r t i on  f r ee  ca l i b ra to r  w l t h  a  m in imurn  o f
m l c r o v o l t  v o l t a g e  r e s o l u t i o n  a c c u r a t e  t o  t 0 . 0 1 %  a n d  a  s u i t a b l e  o u t p u t  i m p e d a n c e .

INPUT CAL IBRATION CHECK

l .  c o n n e c t  a  c a l i b r a t o r  a s  d e s c r l b e d  i n  S e c t i o n  7 . 1 . 3 . 1  t o  t e r m i n a l s  F ( + )  a n d  H ( - ) .

2 .  S e t  t h e  c a l i b r a t o r  f o r  a n  i n p u t  v a l u e  w i t h i n  t h e  c o n t r o l l e r r s  i n p u t  s p a n .

3 .  T h e  c o n t r o l  l e r  d l s p l a y  s h o u l d  l n d i c a t e  t h e  r e q u i r e d  v a l u e  w l t h i n  t h e
c o n t r o l l e r r s  r a t e d  t o l e r a n c e  a f t e r  2  m i n u t e s .  N O T E :  T h e  d i s p l a y  m a y  v a r y  f r o m
the  i - npu t  va lue  fo r  p rocess  ran tes .

4 .  R e p e a t  f o r  o t h e r  v a l u e s  o f  i n p u t  w i t h l n  t h e  c o n t r o l l e r  s p a n .

L F E  I n s t r u m e n t s  D i v i s i o n  - 6 0 -
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7  . 1 . 4  S E L F - P O W E R E D  4 / 2 0  m A  I N P U T

7  , 1  . 4 . 1  T E S T  E Q U T P M E N T

Connec t  a  decade  res i s tance  box  and  a  cu r ren t  measu r i ng  i ns t ru rnen t  as  shown  be low :

UETER REAR VIEWDECADE RESISTAI{CE
BOX

7  . 1 , 4 . 2  I N I I J T  C A I , I B R A T I _ T J N  C H E C K

I .  C o n n e c t  t h e  c o n t x o l l e r  a s  s h o w n  _ r n  S e c t l o n  7 . I . 4 . 1 .

2 ,  w l t h  t h e  d e c a d e  r e s i s t a n c e  b o x  s e t  a s  a p p r o x i m a t e i y  l l k ,  t h e  c u r r e n t  n e t e r
s h o u l d  i n d j . c a t e  4  m A  a n d  t h e  c o n t r o l l e r  d i s p l a y  s h o u l d  i n d j - c a t e  t h e  I - 0  V A L .

3 .  W i t h  t h e  d e c a d e  r e s i s t a n c e  b o x  s e t  a t  a p p r o x i m a t e l y  1 6 5 0 O ,  t h e  c u r r e n t -  m e t e r
s h o u l d  i n d i c a t e  2 0  n A  a n d  t h e  c o n t r o l l e r  s h o u l d  d i s p l a y  t h e  H I  V A L .

4 .  U s i n g  d e c a d e  r e s i s t a n c e  b o x  s e t t i - n g  b e t w e e n  s t e p s  2  a n d  3 ,  o t h e r  i n t e r r n e d i a t e
va lues  rnay  be  checked .

7  . 1 .5  BRIDGE TRANSDUCER INP IJT

T h e r e  r s  n o  s p e c i a l  t e s t  f o r  t h r s  i n p u t  a s  i t  i s  c o v e r e d  b y  S e c t i o n  7 . 1 . 3 .  T h e
b r r d g e  s u p p l y  l s  b r o u g h t  o l l t  t o  t e r m i n a t s  D ( + )  a n d  E ( - )  a n d  m a y  b e  c h e c k e d  t o  a s s u r e
c o r r e c t  m o d i f i c a t i o n .

7  , 1 . 6  R E M O T E  S E T P O I N T  ] N P U T

l .  C o n r r e c t  a  c u r r e n t - / v o l  t a g e  c a l i b r a t o r  ( a s  r e q u i r e d )  t o  t e r r n i n a l s  B ( + )  a n d  B ( - ) .

2 .  S e t  t h e  c a l i b r a t o r  f o r  t h e  l o w  s e t p o i n t  i n p u t -  v a l u e .

3 .  T h e  c o n t r o l l e r  s e t p o i n t  d i s p l a y  s h o u l d  b e  t h e  L O L r  V A L .

4 ,  S e t  t h e  c a l r b r a t o r  f o r  t h e  h i g h  s e t p o i n t  i n p u t  v a l u e .

5 .  T h e  c o n t r o l l e r  s e t p o i n t  d i s p l a y  s h o u l d  b e  t h e  H I  V A L .

6 .  S e t  t h e  c a l i b r a t o r  f o r  o t h e r  i n t e r m e d i a t e  s e t p o i n t  i n p u t  v a l u e  a n r l  t h e
c o n t r o l l e r  s e t p o i n t  d i s p l a y  s h o u l d  i n d i c a t e d  p r o p o r t i o n a l  v a l u e s  b e t w e e n  t h e  H I
and LO VAL.

SERIES 2OOO
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7.2  OUTPUT ADJUSTMENT AND TEST

* *  N O T E _ * / . -

FOR MODELS 2012 AND 2013,  MANUAL CONTROL
FOR CONTROLLERS WITH AUTO/MANUAL CONTROL
TO THE ' 'MANUAL I CONTROL ?' '  OR ,,MANUAL 2
TUNE LOOP.

USED IN THE PROCEDURES BELOW
I.S ACCESSIBLE BY ANSWERING YES
CONTROL ?' '  DISPLAYS FROM THE

7 . 2 . r

7  , 2 . t  , 1

l .

4-20 mA AN4LOG OUTPUT 1 AND ANALOG OUTPUT 2 ADJUSTMENT

CONTROLLERS WITH AUTO/MANUAL FEATURE

Press  the  UP ARR0W key  un t i l  the  OUTPUT I  o r  2

A d . ; u s t  p o t e n t l o m e t e r  R l 0 1  f o r  A N A L O G  0 U T P U T  1
d i g i t a l  v o l t a g e  i n d i c a t i o n  o f  + 2 1  ! 0 . 2  V D C .

r n d i c a t e s  l O O 7 " .

or  R100 fo r  ANAL0G OUTPIJT Z  fo r  a

)

1

4 .

I n s t a l l  t h e  e l e c t r o n l c s  a s s e m b l y  i n t o  a  c A I _ I B R A T T O N  c o N N E C T o R  ( L F E  p / N  3 4 5 _ g 2 6 ) .T h i s  c o n n e c t o r  p r o v i d e s  a c c e s s  t o  t h e  a n a l o g  c f r c u i t  p o t e n t l o m e t e r s  R l 0 0  a n dR 1 0 l  l o c a t e d  o n  t h e  t o p  e d g e  o f  t h e  r / o  b o a r d  w h i l e  t h e  c o n t r o l l e r  r s  e n e r g i z e d .

c o n n e c t  a  1 0 0 0 0  l / 2 w  l %  r e s i s t o r  a c r o s s  o u t p u t .  t e r m i n a l s  4  a n d  5  f o r  A N A L O GourPUT I  and/or  another  10000 res is to r  across  te rmina ls  D and E fo r  ANALOG0urPUT 2 '  Then connect  a  d ig i ta l  vo l tmeter  across  ourpur  I  o r  oUTp lJT 2  re -art e r m i - n a 1 s .  A l l o w  a  5  m i n u t e  l d a r n u p  b e f o r e  p r o c e d i n g  w i t h  t h e  n e x t  s t e p .

Advance the  d isp lay  in  the  OPEMTOR Loop un t i l  our  I  x% or  Our  2  x% isd i s p l a y e d .  r f  M A N  j n d i c a t o r  i s  f l a s h j - n g ,  p r e s s  s r A R T / s r o p  k e y  a n d  t h e n  p r e s sAUT0/MANUAL key  un t i l  the  MAN ind ica tor  i s  i l l umina ted  cont inuous ly .

Reduce the  OurPt l r  to  0% wi th  the  DOWN ARR0W key .  The d ie l ta l  vo l tage ind ica t ions h o u l d  b e  a p p r o x i m a t e l y  + l  t o  + 4  V D C .  ( I f  t h e  z e r o  a d j u s t n e n t  p o t  o p t r o n  h a sb e e n  i n s t a l l e d  p e r  s e c t i o n  4 . 3 . 7 ,  a d j u s t  p o t  R l 0 3  o r  R 1 0 4  a s  a p p r o p r r - a t e  f o r  4V D C .

7 1 r , )

l .

Repea t  t he  above  ad j r r s tmen t  p rocedu r r :  f o r  t he  second  4 -20  na  DC
r e q u i r e d .

Ana log  Ou tpu t  as

C h e c k  t h e  p e r f o r m a n c e  b y  v a r y i n g  t h e  p e r c e n t  ( % )  O U f p U T  P O W E R  a n d  n o t i n g  t h a t
A N A L O G  O u r  d i g i t a l  v o l t a g e  i n d i c a t i o n  v a r i e s  a c c o r d i n g l y .

F o l  l o w i n g  c a l r b r a t i o n  r e m o v e  t h e  c o n t r o l  I  e r  f r o r n  t - h e  c a l l b r a t i o n  c o n n e c t o r  a n d
r e r n s t a l l  i n t o  i t s  c o n t r o l l e r  c a s e .  ( N O T E :  M a k e  s u r e  t h a t  t h e  e l e c t r o n i c
asse rnb l y  i s  ma ted  w i th  t he  same compensa t i on  res i s to r  t ha t  was  used  fo r
c a l i b r a t i o n .  o t h e r w i s e ,  t h e  c o n t r o l l e r  n u s t  b e  r e c a l i b r a t e d  p e r  S e c t i o n  G . 1 2 .  )

MODEI,S WITHOUT AIJTO/MANUAL FEATURE

I n s t a l l  t h e  e l e c t r o n i c s  a s s e m b l y  i n t o  a  C A L I B R A T I 0 N  c o N N E C T o R  ( L F E  p / N  3 4 5 - g 2 6 ) .
T h i s  c o n n e c t o r  p r o v i d e s  a c c e s s  t o  t h e  a n a l o g  c i r c u i t  p o t e n t i o m e t e r s  R l 0 0  a n d
R 1 0 1  l o c a t e d  o n  t h e  t o p  e d g e  o f  t h e  r l o  b o a r d  w h i l e  t h e  c o n t r o l l e r  i s
e n e r g r z e d .

8 .

LPE Ins t rumen ts  D i v i s i on - 6 2 -
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c o n n e c t  a  1 0 0 0 0  1 l 4 w  l z  r e s i s t o r  a c r o s s  o u t p u t  t e r m r n a l s  4  a n d  5  f o r  A N A L O G
0 U T P U T  I  a n d / o r  a n o t h e r  1 0 0 0 0  r e s i s t o r  a c r o s s  t e r r n r n a l s  D  a n d  E  f o r  A N A L O G
O U T P U T  2 .  T h e n  c o n n e c t  a  d i g l t a l  v o l t m e t e r  a c r o s s  O U T p u T  1  o r  o u T p u T  2  r e a r
t e r m r n a l s .  A l l o w  a  5  m l n u t e  w a r r n u p  b e f o r e  p r o c e d j - n g  w i t h  t h e  n e x t  s t e p

C o n n e c t  a  s u l t a b l e  c a l r b r a t i o n  s o u r c e  t o  t h e  i n p u t  t e r r r i n a l s  a n d  a d j u s t  t h e
i n p u t  s o  t h a t  t h e  d r s p l a v  r e a d s  a b o u t  h a l f  s p a r r ,  i . e . ,  h a l f w a y  b e t w e e n  L O  s p A N
a n d  H I  S P A N .

Ente r  t he  TL INF I  LOOP and  push  the
d r s p l a y  r e a d s  T U N E ?  O U T p l l T S .  A n s w e

F o l l o w i n g  t h e  T U N E  L O O P  f l o w  c h a r t ,
R / M  ( o f f )  a n d  R A T E  I  t o  0 . 0 0  ( o f f ) .

I f  O U T P U T  2  i s  a l s o  b e r n g  a d j u s t . e d ,
z .

P A R A M  D I S P L A Y  b u t t o n  s e v e r a l  t i m e s  u n t r l  t h e
r  Y E S  t o  t h e  q u e s t . i o n .

se t  t he  PR BAND I  t o  25 ' / "  ,  RESE ' I  I  t  c r  0  . 00

s e t  A U X S P  t o  0  a n d  i ' e D e a t S t e p  5  f o r  O I I T P L I T

7

9 .

P r e s s  R E T U R N  t o  r e t r r r n  t o  t h e  O P E R A T O R  L O O P .

A d v a n c e  t h e  D I S P L A Y  t o  s h o w  t h e  s e t p o r n t  o n  t h e  b o t
D O T J N  A R R O W S ,  a d j u s t  t h e  s e t p o i n t  t o  t h e  s a m e  v a l u e
o n  t h e  t o p  l i r r e .  p r e s s  t h e  p A R A M / D I S p t , A y  k e v  u n t i  I
X X X Z .

t o r n  1 l n e .  t l s l n g  I t r e  U P  a n d
a s  t h e  p r o c e s s  v a r i a b l e  s h o w n

the  bo t  t o rn  I  r ne  shc rws  0 t JT1

t l

I f  t h e  M A N  i n d r c a t o r
r n d r c a t . o r  o f f  .

f S b l  i u k i n g ,  p r e s s  t h e  S T A R T / S T O P  b u t t . o n  t o  t u r n  t  h e

1 0 .  A d j u s t  t h e  c a l t b r a t l o n  s o u r c e  u n t i l  t h e  d i s p l a y  s h o w s  O U T l  0 : {  o r  0 U T 2  0 7 . ,  T h e
d i g l t a l  v o l t a g e  i n d i c a t i o n  s h o u l d  b e  a p p r o x i m a t e l y  * 1  t o  + 4  V D C .  ( I f  t h e  z e r o
a d  j u s t t n e n t  p o t  o p t i o n  h a s  b e e n  i r r s t a l  l e d  p e r  S e c t  j o n  4 . 3 , 7 ,  a d . j  u s t  p o t  R l 0 l  o r
R 1 0 4  a s  a p p r o p r i a t e  f o r  4  V D C .

A d j u s t  t h e  c a l i b r a t i o n  s o u t ' c e  u n t r l  t h e  d r s p l a y

A d j u s t  p o t e r r t t o m e t e r  R l 0 i  f o r  A N A L O G  0 U T P U T  1
d r g i t a l  v o l t a g e  r n d j c a t i o n  o f  + 2 1  1 0 . 2  V D C .

R e p e a t  s t e p s  1 0  t h r o u g h  l 2  f o r  t h e  s e c o n d  4 l 2 0

.  Check  the  pe r f  o rmance  by  va ry i r rg  t he  l npu t  t o  cha r rge  the  pe rcen t  ( : /  )  O IJTP IJT
P O W E R  a n d  n o t l n g  t h a t  A N A L O G  O I J T  c l i g l t a l  v o l t a g e  i n d i c a t i o n  v a r i e s  a c c o r d r n g l y .

.  F o l l o w i n g  c a l i b r a t j o t r  r e m o v e  t h e  c o n t . r o l l e r  f r o r n  t h e  c a l t b r a t . i r t r r  c t - r r r n e c t c l r  a r r d
r e i n s t a l l  l n t o  i t s  c o n t r o l l e r  c a s e .  ( N O T E :  M a k e  s u r e  t h a t  t h e  e l e c t r o n i c
a s s e n r b l y  i s  r r r a t e d  w r t h  t h e  s a n r e  c o m p e n s a t i o n  r e s i s t o r  t h a t  w a s  u s e c l  f o r '
c a l i b r a t i o n .  0 t h e r w i s e ,  t h e  c o n t r o l l e r  m u s t -  b e  r e c a l i b r a t e d  p e r  S e c t i o r r  6  , 1 2 ,  t

O/5 VDC ANALOG OUTPUTI AND ANALOG { IT]TPTJT 2 ADJTISTMENT

s h o w s  O U T I  l 0 0 Z  0 R  0 t l T 2  1 0 0 " 1 . ,

o r  R100  fo r  ANALOG OUTPLTT  2  fo r  ; r

n A  D C  A n a l o g  O t r t p u t  a s  r e q u r r e d .1 l

t 4

l 5

7  . 2 .

7  . 2 .

2

2 .

l .

I  CONTROLLERS WITH AUTO/MANUAL FEATURE

I n s t a l l  t h e  e l e c t r o n i c s  a s s e r n b l y  i n t o  a  C A L I B R A T I 0 N  C O N N E C T O R  ( l , F E  P / N
3 4 5 - 8 2 6 ) .  T h i s  c o n n e c t o r  p r o v r d e s  a c c e s s  t o  t h e  a n a l o g  c i r c u r t  p o t e n t r o m e t e r s
R 1 0 0  a n d  R 1 0 l  l o c a t e d  o r r  t h e  t o p  e d g e  o f  t h e  I / 0  b o a r d  w h i l e  t h e  c o n t r o l l e i  j s
e n e r g i z e d .

-63  - L F E  I n s t r u m e n t s  D r v r s i o r r
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l '  M o s t  a n a l o g  l o a d s  a r e  h i g h  i m p e d a n c e .  I t  i s  t h e r e f o r e  n o r m a l  t o  c a l i b r a t e  t i r eo u t p u t  w l  t h o u t  a  l o a d .  t r l h e n  r t  i s  k n o w n  t h a t  t h e  l o a d  w r l l  b e  l o w e r ,  t _ h a ts P ' c i f  ;  '  l o a d  r e s i s t a n c e  ( m i n i r n u n r  1 0 0 0 0 )  s h o u l d  c o n n e c t e d  a c r o s s  o u r - p u tr r - ' r l r r  r r r  s  4  and  5  f o r  ANALOG ouTPUT 1  and /o r  ac ross  t e rm ina l s  D  and  E  fo r  ANALocO I I T P U T  2 '  T h e n  c o n n e c t  a  d i g i t a l  v o l t n e t e r  a c r o s s  o u r p u r  I  o r  o u r p u r  2  r e a rt e i ' t r r  i n a l s '  A l l o w  a  5  m i n u t e  w a r m u p  b e f o r e  p r o c e d i n g  w i t h  t h e  n e x t  s t e p .

l .
O U T  2  X Z  i s

a n d  t h i ' r  p  r e s s

Ad jus t '  po ter t t io rne ter  R lO l  fo r  ANALoc ourpur  I  o r  R l00  fo r  ANALOG ourpur  2  fc t r  ad r g r t a l  v o l t a g e  i n d i c a t i o n  o f  + 5  t 0 . l  V D C .

Ar lvance the  d isp lay  in  the  ' 'ERAT'R L00p un t i r  our  I  xT"  o r' i r ' s p l a y e d .  I f  M A N  i n d i c a t o r  i s  f  l a s h i n g ,  p r e s s  s r A R T / s r O p  k e yAI i r ' /MANUAL kev  un t i r  the  MAN ind ica tor  ta rnp  is  i t t "n . l . . i " i l '

l ' t ess  the  I iP  ARRow key  un t l l  the  OUT'UT I  o r  2  ind ica tes  l0O%.

7

7  . 2 . 2 . 2

l .

6 .

5 .

I  f  OUTPUT
z .

R e p e a t  s t e p s  4  t h r o u g h  5  f o n  t h e  s e c o n d  0 - 5  V D C  A n a l o g  O u t p u t  a s  r e q u r r e d .

F o l l o w r n g  c a l i b r a t i o n  r e m o v e  t h e  c o n t r o l l e r  f r o m  t h e  c a l i b r a t i o n  c o n n e c t o r  a n c lr e r n s t a l l  i n t o  i t s  c o n t r o l l e r  c a s e .  ( N O T E :  F o r  o l d e r  c o n t r o l l e r s ,  m a k e  s u r et h a t  t h e  e l e c t r o n i c  a s s e m b l y  i s  m a t e d  w i t h  t h e  s a n e  c o n p e n s a t i o n  r e s l s L o r .  t h a tw a s  u s e : d  f o r  i n p u t  c a l i b r a t i o n .  0 t h e r w i s e ,  t h e  c o n t r o l l e r  m u s t  b e  r e c a l  r b r a t e dp e r  . S e c t i o n  6 . 1 2 . )

MODELS WITHOUTAUTO/MANUAI, FEATURE

I n s t a l l  t h e  e l e c t r o n i c s  a s s e r n b l y  r n t o  a  G A L I B R A T I O N  C 0 N N E C T 0 R  ( L F E  p / N  3 4 5 - s 2 6 ) .
T h i s  c o n n e c t o r  p r o v i d e s  a c c e s s  t o  t h e  a n a l o g  c i r c u i t  p o t e n t i o m e t e r s  R l 0 0  a n d
R l O l  l o c a t e d  o n  t h e  t o p  e d g e  o f  t h e  I / o  b o a r d . w h l l e  t h e  c o n t r o l l e r  1 s  e n e r B r z e 6 .

M o s t  a n a l o B  l o a d s  a r e  h i g h  i m p e d a n c e .  I t  i s  t h e r e f o r e  n o r m a l  t o  c a l i b r a t e  t h e
o u t p u t  w r t h o u t  a  l o a d .  W h e n  i t  r s  k n o w n  t h a t  t h e  l o a d  w i l l  b e  l o w e r ,  t h a t
s p e c i f i c  l o a d  r e s i s t a n c e  ( m i n i m u m  1 0 0 0 Q )  s h o u l d  c o n n e c t e d  a c r o s . s  o u t p u t
te rm ina l s  4  and  5  f o r  ANAI -0G 0UTPUT I  and /o r  ac ross  t e r rn ina l s  D  and  E  f r r r  ANALoc
O U T P U T  2 .  T h e n  c o n n e c t  a  d l e i t a l  v o l t m e t e r  a c r o s s  o U T p t J T  I  o r  o U T p l l T  2  r r : a r
t e r r n i n a l s .  A l 1 o w  a  5  m i n u t e  w a r n u p  b e f o r e  p r o c e d i n g  w i t h  t h e  n e x t  s t e [ ) .

c o n n e c t  a  s u i t a b l e  c a l i b r a t i o n  s o u r c e  t o  t h e  i n p u t  t e r m l n a l s  a n d  a d j u s t  t h e
l n p u t  s o  t h a t  t h e  d i s p l a y  r e a d s  a b o u t  h a l f  s p a n ,  i . e . ,  h a l f w a y  b e t w e e r r  t h e  t , 0SPAN and  H I  SPAN-

Therr .eciuce the 0UTpur to 0% wlth the D'wN ARRot^/ key.
r . n d r c a t i o n  s h o u l d  c h a n g e  c o r r e s p o n d i n g l y .

Enter  the  TUNE L00p and press  the
reads  TUNE? 0UTpl tTS.  Answer  yES to

T h e  d i e i t a l  v o l t . r g , e

D I S P L A Y  k e y  s e v e r a l  t i m e s  u n t r l  t h e  c l r s p l a v
t h i s  q u e s t i o n .

2 5 % ,  R E S E T

1

F o l l o w l n g  t h e  T U N E  l , 0 0 p  f l o w  c h a r t ,  s e t  t h e  p R  B A N D  I  t o
R / M  ( o f f  )  a n d  R A T E  I  t o  0 . 0 0  ( r , f f  ) .

I  t o  0 . 0 0

f o r  OUTPtlT2  i s  a l s o  b e  i n g ,  a d . j u s t  e d s e t  A I I X S P  t o  0  a n d  r - c p o 2 L  s t e p  5

P r e s s  R E T U R N  t o  r e t u r n  t o the  OPERAT0R LOOP.

LFE Ins t r -umen ts  D i v i - s i . on -64 -
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A d v a n c e  t h e  d l s p l a y  t o  s h o w  t h e  s e t p o r n t  o n  t h e  b o t [ o r r r  l r n e .  U s i n g  t h e  U p  a n d
D o w N  a r r o w s ,  a d j u s t  t h e  s e t p o i n t  t o  t h e  s a m e  v a l u e  a s  t h e  p r o c e s s  v a r j a b l e  s h o w n
o n  t h e  t o p  l i n e .  P r e s s  t h e  D I S P L A Y  k e y  u n t i l  t h e  b o t t o n r  l i n e  s h o w s  o U T l  X X X Z  o r
OUT2  XXX%.

9 '  I f  t h e  M A N  i n d i c a t o r  i s  b l i n k i n e  p r e s s  r h e  S T A R T / S T O P  k e y  r o  t u r n  t h e  i n c l r c a t o r
o f f .

1 0 .  A d j u s t  t h e  c a l i b r a t r o n  s o u r c e  u n t r l  t h e  D i s p l a y  s h o w s  o U T l  l 0 o z ,

1 1 .  A d j u s t  p o t e n t i o t n e t e r  R 1 0 l  f o r  a n a l o g  O U T P U T  1  o r  R 1 0 0  f o r  a n a l o e  o u T p U T  2  f o r  a
d i g i t a l  v o l t a g e  i n d i c a t i o n  o f  5 V  r 0 . l  V D C .

1 2 ,

t 1

t 4 .

1 5 .

A d j u s t  t h e  c a l r b r a t r o n  s o u r c e  u n t r l  t h e  d i s p l a y  s h o w s  o U T l  O i (  o r  o U T 2  0 2 .  T h e
d i g r t a l  v o l t r n e t e r  r e a d i n g  s h o u l d  b e  a p p r o x j r n a t e l y  O .

R e p e a t  s t e p s  l 0  t - h r o u g h  l 2  f o r  t h e  s e c o n d  0 / 5  V D C  A n a l o g  O u t p u t  a s  r e q u j r e 4 .

C h e c k  t h e  p e r f o r m a n c e  b y  v a r y r n g  t h e  p e r c e n t  ( y " )  O U T P U T  P O W E R  a n d  r r o t i n g  t h a t
A N A I , O G  O u r  d i e i t a l  v o l t a t e  r n c l r c a t i o n  v a r r e s  a c c o r - d i n g l y .

F o l l o w i n t  c a l i b r a t r o n  r e m o v e  t h e  c o n t r o l  l e r  f r o r n  t h e  c a l  t b r a t  i o n  c o n n e c t o r .  a n c i
r e i n s t a l l  i n t o  i t s  c o n t r o l l e r  c a s e .  ( N O T E :  F o r  o l d e r  c o n t r o l  t e r s ,  m a k e  s u r e
t h a t  t h e  e l  e c t r o n i c  a s s e m b l y  j s  m a t e d  w t t h  t h e  s . t m e  c o m p e n s a t . o r  r e s  i s t o r  t h a 1
w a s  u s e d  f o r  i n p u t  c a l i b r a t - i o n .  O t h e r w i s e ,  t h e  c o n t r o l  l e r  r n u s t  b e  r - e c a l l b r a t e r l
p e r  S e c t r o r r  6 .  I  2 .

Oi  IO VDC ANALOG OUTPTJT I  AND ANALOG OUTPUT 2 TES' I '

CONTROLLERS WITH AUTO/MANUAL, FEATURE

7  , 2 . 3

7  , 2 , 3  . 1

1 .

t .

T h e  0 / 1 0  V D C  a n a l o B  o u t p u t  c i r c u i t  h a s  n o  c a l i b r a t i o n  a d j u s t m e n t - s .
i n s t a l l a t i o n  i n t o  t h e  c a l r b r a t i o n  c a s e  i s  n o t  r e c t u i r e d .

T h e  r e  f o  r e  ,

1

M o s t  a n a l o g  l o a d s  a r e  h r g h  i , n r p e d a n c e .  I t  i s  t h e r e f  r l r e  n o r - r n a l  t o  c a l  r b r ; r t e  t h e
o u t - p u t  w r t h o u t  a  l o a d .  W h e n  i t  i s  k n o w n  t h a t ,  t h e  l o a d  w r 1 1  b e  l o w e r ,  t h a t
s p e c r f  l c  l o a d  r e s j s t a n c e  ( m i n i m u n r  2 0 0 0 0 )  s h o r r l d  c o n n e c t e d  ; t c r ' o s s  r ) l l l  p l l l
t e rn r rna l s  4  and  5  f o r  ANALOG OUTPUT I  and /o r  ac ross  t enn ina l s  D  and  E  fo r  ANA[ , ( )G
O U T P U T  2 .  T h e n  c o n n e c t  a  d i g i t a l  v o l t n e t e r  a c r o s s  O U T P U T  1  o r  O U T P I J T  2  r e a r
t e r m r n a l s .  A l l o w  a  5  m i n u t e  w a r m u p  b e f o r e  p r o c e d i n g  w i t h  t h e  n e x t  s t e p .

A d v a n c e  t h e  d i s p l a y  i n  t h e  O P E R A T O R  L 0 0 P  u n t i l  O U T  I  X Z  o r  O U T  2  X %  j s
d i s p l a y e d .  I f  t h e  M A N  i n d i c a t o r  r s  f l a s h i n g ,  p r e s s  S T A R T / S T O P  k e y  a n d  t h e t r
p r e s s  A U T 0 / M A N U A L  k e y  u n t i l  t h e  M A N  r n d r c a t o r  l a m p  i s  i l l u m i n a t e d .

P ress  the  UP ARROI {  key  un t i l  t he  OUT I  o r  OUT 2  d i sp lay  i nd i ca tes  1007 . .

7

T h e  d l e i t a l  v o l t m e t e r  s h o u l d  n o w  r e a d  l 0

Reduce  the  % OUTPUT w i th  t he  DOIJN  ARR0W
r e a d i n g  c h a n g e s  a c c o r d l n g l y .

R e p e a t  s t e p s  4  t h r o u g h  6  f o r  t h e  s e c o n d

t I  V D C .

k e y  a n d  n o t e  t h a t  t h e  d i g i t a l  v o l t r r r e t e r

0 / l 0  V D C  a n a l o g  o u t p u t  a s  r e q u i r e d .

- 6 5  - L F E  I n s t r u m e n t s  D r v l s i o n
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7 ) 1 1

1

)

E

h

TUNE
RATE 1

MODELS WITHOUT AUTO/MANUAL FEATURE

T h e  0 / 1 0  v D C  a n a l o g  o u t p u t  c i r c u i - t  h a s  n o  c a r i b r a t i o n  a d j u s t n e n t s .  r h e r e f o r e ,r n s t a l l a t i o n  i n t o  t h e  c a l i b r a t i o n  c a s e  i s  n o t  r e q u r r e d .

M o s t  a n a l o g  l o a d s  a r e  h i g h  l m p e d a n c e .  r t  i s  t h e r e f o r e  n o r m a l  t o  c a l i b r a t e  t h eo u t p u t  w i t h o u t  a  l o a d .  w h e n  r t  l s  k n o w n  t h a t  t h e  l o a d  w i l l  b e  l o w e r ,  t h a ts p e c i f i c  l o a d  r e s i s t a n c e  ( m l n i m u m  2 0 0 0 0 )  s h o u l d  b e  c o n n e c t e d  a c r o s s  o u t p u tte rmina ls  4  and 5  fo r  ANALOG ourPUT I  and/or  across  te rmina ls  D and E fo r  ANALOGOurPUT 2 '  Then connect  a  d rg i ta l  vo l tne ter  across  ourpur  I  o r  ourpur  2  reart e t m i n a l s .  A l l o w  a  5  m i n u t e  w a r m u p  b e f o r e  p r o c e d i n g  w i t h  t h e  n e x r  s t e p .

c o n n e c t  a  s u i t a b r e  c a l i b r a t i o n  s o u r c e  t o  t h e  i n p u t  t , e r m l n a l s
l n p u t  s o  t h a t  t h e  d i s p l a y  r e a d s  a b o u t  h a l f  s p a n ,  1 . e . ,  h a l f w a y
SPAN and  H I  SPAN.

4 . En te r  t he  TUNE LOOp
d i - sp1ay  reads  TUNE?

D I S P L A Y  k e y  s e v e r a l  t l m e s
t o  t h i s  q u e s t i o n .

a n d  a d j u s t  t h e
b e t w e e n  t h e  L 0

u n t r l  t h e
and press the pARAM

OUTPUTS.  Answer  yES

L O O P  f l o w  c h a r t ,  s e r
t o  0 . 0 0  ( o f  f  ) .

F o l l o w i n g  t h e
R / M  ( o f f )  a n d

I f  oUTPUT 2  is
)

t h e  P R  B A N D  I  t o  2 5 7 . ,  R E S E T  1  t o  0 . 0 0

a l s o  b e i n g  a d j u s t e d ,  s e t  A U X S p  t o  0  a n d  r e p e a t  s t e p  5  f o r  O u r p u r

q

Press  RETURN to  re tu i :n  to  the  0PERATOR LOOP.

Advance the  d isp lay  to  show the  se tpo in t .  on  the  bo t - tom I
D0wN ar rows,  ad jus t  the  se tpo in t  to  the  same varue as  the
on the  top  l ine .  p ress  the  pARAM/DISPLAY key  un t i l  the
XXX% or 0UT2 XXXZ.

I f  the  } , lAN ind ica tor  i s  b l ink lne  press  the  START/srop  kev
o f f .

I n e .  U s i n g  t h e  U p  a n d
p r o c e s s  v a r r a b l e  s h o w n
b o t t o m  l i n e  s h o w s  O U T I

t o  I u r n  L h e  i r r d i c a t o r

1 0 .  A d j u s t  t h e  c a l i b r a t i o n  s o u r c e  u n t i l  t h e  D i s p l a y  s h o w s  o u r l  L o o z .

1 1 .  T h e  d r e l t a l  v o l t m e t e r  s h o u l d  n o w  i n d i c a t e  1 0 v  t 0 . l  v D C .

1 2 .  A d j u s t  t h e  c a l i b r a t i o n  s o u r c e  u n t i l  t h e  d j . s p l a y  s h o w s  o U T l  O Z ,  o r  o U T  2  o % .  T h e
d j g i t a l  v o l t m e t e r  r e a d i n g  s h o u l d  b e  a p p r o x i m a t e l y  0 .

1 3 .  R e p e a t  s t e p s  l 0  t h r o u g h  1 2  f o r  t h e  s e c o n d  0 / 1 0  V D C  A n a l o g  o u t p u t  a s  r e q 6 i r e d .

1 4 .  C h e c k  t h e  p e r f o r n a n c e  b y  v a r y i n g  t h e  p e r c e n t
A N A L O G  O U T  d i g i t a l  v o l t a g e  i n d i c a t l o n  v a r j e s

1 5 .  F o l l o w i n g  c a l i b r a t i o n  r e m o v e  t h e  c o n t r o l l e r
r e r n s t a l l  i n t o  i t s  c o n t r o l l e r  c a s e .  ( N O T E :
t h a t  t h e  e l e c t r o n i c  a s s e m b l y  i s  m a t e d  w i t h
w a s  u s e d  f o r  i n p u t  c a l j b r a t i o n .  O t h e r w j - s e ,
p e r  S e c t i o n  6 . 1 2 .

(7 " )  OUTPUT POIJER and  no t rng  tha t
a c c o r d i n g l y .

f r o m  t h e  c a l i b r a t i o n  c o n n e c t o r -  a n d
F o r  o l d e r  c o n t . r o l  l e r s ,  m a k e  s u r e

t h e  s a m e  c o m p e n s a t o r  r e s i s t o r  t h a t
t h e  c o n t r o l  l e r  r n u s t  b e  r e c a l  i b r a t e d

LFE Ins t runents  D iv is ion -66 -
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7 ,2 .4  SOLID STATE RELAY OUTPUT 1  A l tD OUTPUT 2  TEST ON/OFF AND PROPORTIONING 0UTPUTS

C o n n e c t  t h e  s o l i d  s t a t e  0 U T P U T  I  a n d / o r  O U T P U T  2  t o  a  l o a d  a s  r n d i c a t e d  b e l o w :

AC HI

AC L0

vAc

EI

1201r NDoX 1201/ xEoN

FOR IA  SS  RELAY FOR 50  mA SS RELAY

ON/OFF SOLID  STATE RELAY OUTPUTS

CONTROLLERS WITH AUT0/I ' {ANUAL FEATURE

P R E S S  t h e  D I S P L A Y  k e y  u n t i l  o U T l  X %  f o r  S S R I  o r  0 U T 2  X %  f o r  S S R 2  r s  r n d r c a t e d  o n
t h e  d i s p l a y .  I f  t h e  M A N  i n d i c a t o r  i s  f l a s h i n g ,  p r e s s  S T A R T / S T 9 p  k e y .  p r e s s
A U T O / M A N U A L  k e y  u n t l 1  t h e  M A N  i n d i c a t o r  i s  i l l u m i n a t e d .

P r e s s  t h e  U P  a r r o w  k e y  a n d  n o t e  t h a t  t h e  e x t e r n a l  l a r n p ,  a n d  t h e  d i s p l a y  o l l T l  o r
O U T 2  i n d i c a t o r  b o t h  i l l u m i n a t e .

P ress  the  DoWN keypad  and  no te  t ha t  t he  ex te rna l  l amp  and  d rsp lay  OUTI  o r  0 t JT2
i n d i c a t o r s  b o t h  e x t i n g u i s h .

I f  t h e  s e c o n d  s s R  o u t p u t  i s  O N / O F F  a c t i o n ,  r e p e a t  t h e  p r o c e d u r e  a b o v e

.2 CONTROLLERS WITHOUT AUTO/MANUAT, FEATURE

Connec t  a  s t t i  t ab le  ca l i b ra t i on  sou rce  to  t he  i npu t .  t - r - . , r r n i r r a l s  and  ad .1  t r s t  t he
l n p u t  s o  t h a t  t h e  d i s p l a y  r e a d s  a b o u t  h a l f  s p a n ,  1 € ,  h a l f w a y  b e t w e e n  t h e  L O  S p A N
a n d  H I  S P A N .

r20
AC HI

Ac Lo Ac

7  , 2 . 4 . 1

7  . 2 . 4 . 1  . 1

l .

)

?

2 . 4 ,

I

1

4 .

Enter  the TUNE LOOP and press the pARA-l r {  DISpLAy key
d i sp lay  reads  TUNE? OUTPUTS.  Answer  yES  to  t h i s  ques r

F o l l o w i n g  t h e  T U N E  L O O P  f l o w  c h a r t .  s e t  t h e  p R  B A N D  1

s e v e r a l  t t m e s  u n t . r  I  t h e
i o n .

t o  2 5 7 , ,  R E S E T  1  t o  0 . 0 0

6 .

R / M  ( o f f )  a n d  R A T E  I  t o  0 . 0 0  ( o f f ) .

I f  O U T P U T  2  i s  a l s o  b e i n g  a d j u s t e d ,  s e t  A U X S P  t o  0  a n d  r e p e a t  s t e p  3  f o r  S U T p U T
2 .

Press  RETURN to  re tu rn  t o  t he  OPEMTOR LOOP.

A d v a n c e  t h e  d i s p l a y  t o  s h o w  t h e  s e t p o i n t  o n  t h e  b o t t o m  l i n e .  U s r n g  t h e  U p  a n c l
D0 [ ' JN  a r rows ,  ad jus t  t he  se tpo in t  t o  t he  same va lue  as  t he  p rocess  va r i ab ]e  shown
o n  t h e  t o p  l i n e .  P r e s s  t h e  D I S P L A Y  k e y  u n t i l  t h e  b o t t o m  l i n e  s h o w s  O U T 1  X X X % .

- 6 7  - L F E  I n s t r u m e n t s  D l v i s r o r r
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7 . I f  t h e  M A N  l n d i c a t o r  i s  b l l n k i n g  p r e s s  t h e  S T A R T / s r o p  k e y  t o  t u r n  t h e  l r r d r c a t o ro f f .

A d j u s t  t h e  c a l i b r a t i o n  s o u r c e  u n t i l  t h e  D i s p l a y  s h o w s
ex te rna l  l amp  and  the  d rsp lay  Our1  o r  ou r2  i r . , d i ca to . s

A d j u s t  t h e  c a l l b r a t i o n  s o u r c e  u n t i l  t h e  d i s p l a y  s h o w s
ex te rna l  l anp  and  the  d i sp lay  OUTI  o r  OUT2  i nd i ca to rs

I f  t h e  s e c o n d  S S R  o u t p u t  i s  O N / O F F  a c t i o n ,  r e p e a t  t h e

q

1 0 .

7  . 2 . 4 . 2

7 . 2 . 4 , 2 .

'|
l .

r

PROPORTIONING SOLID STATE RELAY OUTPUTS

I CONTROLLER.S I.JITH AUTO/MANUAL FEATURE

P R E S S  t h e  D I S p L A y  k e y  u n t i l  O U T I  X %  f o r  S S R I  o r
t h e  d i s p  l a y .  I  f  t h e  M A N  i n d i c a t o r  i s  f  l a s h i n g
AUT0 /MANUAL key  un t i l  t he  MAN ind i ca to r  l amp  i s

P ress  the  UP ; l r r ow  key  un t i l  OUTPUT I  o r  OUTpUT,
o u t p u t .

A f t e r  a n  a p p r o x l m a t e  l 5  s e c o n d  t i m e  d e l a y  ( w l l l
s e t t r - n t ) ,  t h e  e x t e r n a l  l a m p  l o a d  a n d  d i s p l a y  O U T

Reduce  the  OUTPUT f rom 100% to  OT ,  w l t h  t he  DOWN
a n d  d i s p l a y  i n d r c a t o r  b o t h  e x t i n g u i s h  a t  s o r n e
R e p e a t  t h i s  p r o c e d u r e  a  f e w  t i r n e s .

O U T I  1 O O 7 . .  N o t . e  t h a t  t h e
b o t h  i l l u m i n a t e .

O U T I  0 %  o r  O U T  2  0 7 . ,  T h e
b o t h  e x t r n g u i s h .

p r o c e d u r e  a b o v e .

OUT2 X7 ,  f o r  SSR2  i s  i nd i ca te r l  on
,  p r e s s  S T A R T / S T O p  k e y .  p r e s s
i 1  l u m i n a t e d .

2  h a s  c y c l e d  u p  f  r o r n  O Z  t o  l \ \ y "

v a r y  d e p e n d i n g  o n  t h e  c y c l e  t i m e
I  o r  O U T  2  w i l l  i l l u m i n a t e .

k e y  a n d  n o t e  t h a t  t h e  l o a d  l a m p
p o l n t  d u r i n g  t h i s  t r a n s i t j o n .

2 .

4 .

)

S e t  t h e  O U T P U T  t o  5 o %  a n d  n o t e  t h a t  i t  c y c l e s  o n  a n d  o f f  w i t h  a p p r o x i m a t e l y  a5 0 2  d u t y  c y c l e  a n d  a  t i m e  b a s e  e q u a l  t o  t h e  c y c l e  t i m e .

I f  t h e  s e c o n d  S S R  O U T P U T  i s  p r o p o r t i o n i n g  a c t i o n ,  r e p e a t  t h e  a b o v e  p r o c e d u r e .

T h r s  v e r i f r e s  t h e  s s R  c i r c u i t  o u t p u t s .  T u r n  o f f  t h e  A C  p o w e r  a n d  r e m o v e  t h e
l o a d  l a m p  c j r c u i t r y .

,2 CONTROLLERS I{ ITHOUT AUTO/MANUAL FEATURE

C o n n e c t  a  s u i t a b l e  c a l i b r a t i o n  s o u r c e  t o  t h e  f n p u t  t e r m i n a l s  a n d  a d j u s t  t h e
r n p u t  s o  t h a t  t h e  d i s p l a y  r e a d s  a b o u t  h a l f  s p a n ,  i € ,  h a l f w a y  b e t w e e n  t h e  L 0  S p A N
a n d  H I  S P A N .

7 . 2 . 4 . 2

1 .

f,

Ente r  t he  TUNE I -OOP and  p ress  t he  PARAM DISPLAy  key  seve ra l  t i r nes
d i s p l a y  r e a d s  T U N E ?  O u r p u r s .  A n s w e r  y E S  t o  t h i s  q u e s t i o n .

F o l l o w i n g  t h e  T U N E  1 , 0 0 p  f l o w  c h a r t ,  s e t  t h e  p R  B A N D  I  t o  2 5 % .  R E S E T
R / M  ( o f f )  a n d  R A T E  1  t o  0 . 0 0  ( o f f ) .

I f  O u r P U T  2  i s  a l s o  b e r n g  a d j u s t e d ,  s e t  A U X S P  t o  0  a n d  r e p e a t  s t e p  3
)

P ress  RETI IRN to  re tu rn  t o  t he  OPERATOR LOOP.

u n t r l  t h e

I  t o  0 . 0 0

for  OUTPI IT

L F E  I n s t r u n e n t s  D i v l s i o n - 6 8 -
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A d v a n c e  t h e  d i s p l a y  t o  s h o w  t h e  s e t p o i n t  o n  t h e  b o t t o m  l i n e .  U s i n g  t h e  U P  a n d
D O W N  a r r o w s ,  a d j u s t  t h e  s e t p o i n t  t o  t h e  s a n e  v a l u e  a s  t h e  p r o c e s s  v a r i a b l e  s h o w n
o n  t h e  t o p  l l n e .  P r e s s  t h e  D I S P L A Y  k e y  u n t i l  t h e  b o t t o m  l i n e  s h o w s  O U T l  X X X %  o r
OUT2  XXX%.

I f  t he  I ' {AN  l nd i ca to r  i s  b l i nk ing  p ress  t he  START/STOP key  to  t u rn  t he  i r r d r ca to r
o f f .

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

9 .  A d j u s t  t h e  c a l i b r a t i o n  s o u r c e  u n t i l  t h e  d i s p l a y  s h o w s  0 U T l  5 O 7 "  o r  0 U T 2  5 0 % .
N o t e  t h a t  t h e  o u t p u t  r n d i c a t o r s  a n d  t h e  e x t e r n a l  l o a d  l a m p s  c y c l e  w i t h  a u
a p p r o x i m a t e  5 O %  d u t y  c y c l e  a n d  t h a  t h e  t i m e  b a s e  i s  e q u a l  t o  t h e  c y c l e  t j - m e .

1 0 .  I f  t h e  s e c o n d  S S R  o u t p u t  i s  p r o p o r t i - o n r n g  a c t i o n ,  r e p e a t

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

7  , 2 . 5  D C  T R I G G E R  O U T P U T  T E S T

t h e  p r o c e d u r e  a b o v e .

AC power  and  remove  the

C o n n e c t  t h e  D C  t r i g g e r  O U T P U T  I  a n d / o r  O U T P I J T  2  a s  s h o w n  i n  t h e  c i r c u i t  b e l o w ;

P r e s s  t h e  D I S P L A Y  k e y  u n t i l  O U T I  X %  o r  0 U T 2  X i {  l s  i n d i c a t e d  o n  t h e  d i s p l a y .  I f  t h e
M A N  i n d i c a t o r  i s  f l a s h i n g ,  p r e s s  S T A R T / S T O P  k e y .  P r e s s  A U T 0 / M A N U A L  k e y  u n t i l  t h e  M A N
i n d i c a t o r  1 s  i l l u m i - n a t e d .

U s i n B  t h e  c r i t e r i a  r n  e i t h e r  7 , 2 , 4 , 1  ( 0 N / 0 F F )  o r  7 . 2 . 4 , 2  ( T P R ) ,
o u t p u t  w h r c h  w i l l  p r o v i d e  a  D C  o u t p u t  v o l t a g e  o f  a p p r o x i m a t e l y  1 8 V .

t e s t  t h e  t r r g g e r

A 1
B 2
C 3
D 4
E 5
F 6
G 7
H 8

- 6 9 - L F E  I n s t r u m e n t s D r v t s t o n
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7 . 2 . 6 OPEN COLLECTOR OUTPUT TEST

C o n n e c t  t h e  o p e n  c o l l e c t o r  O U T P U T  I a n d l o r  O U T P U T  2  a s  s h o w n  i n  t h e  c i r c u i t  b e l o w :

P r e s s  t h e  D I S p L A y  k e y  u n t i i  0 U T l  X %  o r  O U T 2
M A N  l n d i c a t o r  i s  f l a s h i n g ,  p r e s s  t h e
u n t r l  t h e  M A N  i n d i c a t o r  i s  i l l u m i n a t e d .

o n  t h e  d i s p l a y .  I f  t h e
Press  the  AUTO/MANUAL kev

X %  i s  i n d i c a t e d
S T A R T / S T O P  k e y .

U s i n g  t h e  c r i t e r i a  o f  7  . 2 , 4 , 1  ( O N / O F F )  o r  7  , 2 . 4 . 2
o u t p u t  w h i c h  w i l l  s w i t c h  t h e  e x t e r n a l  c l r c u i t .

7 , 2 . 7  R E T R A N S M i T T I N G  O U T P U T  T E S T  ( S E T P O I N T  O R  p V )

l .

2 ,

7 . 2 . 8

l .

z .

1

( T P R )  t e s t  t h e  o p e n  c o l l e c t o r

C o n n e c t  a  s u i t a b l e  c a l l b r a t i o n  s o u r c e  t o  t h e  c o n t r o l l e r  i n p u t  t e r m i n a l s .

c o n n e c t  a  l 0 0 0 f l  1 / 2 w  l %  r e s i s t o r  a c r o s s  o u t p u t  t e r m i n a l s  D  a n d  E  f o r  a  4 1 2 0  n A
o u t p u t .  M o s t  v o l t a g e  o u t p u t  l o a d s  a r e  h i g h  i m p e d a n c e .  I t  i s  t h e r e f o r e  n o r m a l
t o  c a l j - b r a t e  t h e  v o l t a g e  o u t p u t  w i t h o u t  a  l o a d .  W h e n  i t  1 s  k n o w n  t h a t  t h e  l o a d
t s  n o t  a  h r g h  i m p e d a n c e ,  t h a t  s p e c r f i c  l o a d  r e s i s t a n c e  ( m i n i m u m  o f  l 0 0 0 f l  f o r  0 _
5 V  o r  a  m i n i r n u r n  o f  2 0 0 0 0  f o r  0 - l 0 V )  s h o u l d  b e  c o n n e c t e d  a c r o s s  t e r m r n a l s  D  a n d
E .  c o n n e c t  a  d i e l t a l  v o l t m e t e r  a c r o s s  t e r m i n a l s  D ( + )  a n d  E ( - ) .

V a r y  t h e  i n p u t  c a l i b r a t i o r r  s o u r c e  a n d  o b s e r v e  t h e  d r g l t a l  v o l t m e t e r .  T h e
d i g j t a l  v o l t m e t e r  s h o u l d  c h a n g e  r e a d i n g  c o r r e s p o n d i n g  t o  t h e  l n p u t  c h a n g e ;
l i nea r l y  reach ing  the  m in i -mum and  max imum ou tpu t  va lues  a t  t he  co r respond l r rg
l i m i t s  o f  t h e  s p a u .  F o r  4 - 2 0  m A  a n d  0 - 5  v  o u t p u t s ,  p o t  R l 0 0  m a y  b e  u s e d  t o
c a l r b r a t e  t h e  f r r l l  s c a l e  o u t p u t .  T h e  0 - 1 0  V  o u t p u t  i s  n o t  a d j u s t a b l e .  ( N o t e
t h a t  f o r  b o t h  t h e r m o c o u p l e  a n d  R T D  r a n t e s ,  t h e  o u t p u t  s h o u l c l  b e  l i n e a r r z e d
w r t h i n  t h e  a c c u r a c y  l i m j t s  l l s t e d  i n  t h e  s p e c i f i c a t l o n s  ( s e e  S e c t r o n  t . l . 2 )  a n d
t h e  c o n v e r t e r  o u t p u t  r e s o l u t i o n  o f  I  p a r t  1 n  2 5 6 . )

AIARM/TIMER RELAY OUTPUT TESTS

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

E n t e r  t h e  T U N E  L 0 o P  a n d  d e t e r m i n e  t h e  s e t t j . n g  o f  t h e  a l a r m l t i m e r  r e l a y  t o  b e
t e s t e d .

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

LFE Ins t ruments  D iv is ion -  70-
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t i m e r  r e l a y ,  u s e  t h e  S T A R T / S T O P  o r  S T A R T / R E S E T  k e y  t o  i n i t i a t e  t h e  t t m e r
T h e  r n e a s u r e d  v a l u e  s h o u l d  a g r e e  w i t h  t h e  v a l u e  d e t e r m i n e d  i n  s t e p  2 .

T h e  e v e n t  r e l a y ( s )  i n  m o d e l s
segmen t  a t  wh i ch  they  have
e v e n t  r e l a y ( s )  t o  o p e r a t e  a t
p r o f l l e  i n  o r d e r  t o  c h e c k  t h e

2 0 1 2  a n d  2 0 1 3  t r i g g e r  a t  t h e  e n d  o f  t h e
b e e n  s e t  i n  t h e  T U N E  L O O P .  A f t e r  s e t t i n g  t h e

a  s p e c i f i c  s e g m e n t ,  r u n  t h r o u g h  a  s a m p l e
e v e n t  r e l a y  o p e r a t j o n .

7  . 2 . 9  C O M M U N I C A T I O N S  T E S T I N G

t in i t s  wh i ch  have  had  a  commun ica t i ons  boa rd  added  by  t he  MoD CENTER sho t r l d  be  tes ted
t o  m a k e  s u r e  t h a t  t h e  c o m m u n i c a t i o n s  c i r c u i t r y  i s  f u n c t i o n a l .  I n  o r d e r  t o  m a k e  t h e s e
t e s t s ,  ] t  i s  n e c e s s a r y  f o r  t h e  M O D  C E N T E R  t o  h a v e  s o r n e  s o r t  o f  t e r n r i n a l  s u c h  a s  a
p e r s o n a l  c o m p u t e r  w i t h  a  R S 2 3 2  p o r t  a n d  a  " c o n v e r t e r / p o w e r  s u p p l y "  b o x  b e t w e e n  t h e
t e r r n r n a l  a n d  t h e  c o n t r o l l e r .  ( 0 n l y  t h e  n o n _ i s o l a t e d  R S 2 3 2  o p t j o n  c a n  b e  t e s t e c l
w r t h o u t  t h e  c o n v e r t e r / p o w e r  s u p p l y  b o x .  )

P r o v r d i n g  t h e  t e r r n i n a l  o r  p e r s o n a l  c o m p u t e r  i s  t h e  r e s p o n s l b i l i t y  o f  t h e  M O D  C E N T E R .
H o w e v e r ,  L F E  h a s  a  B a s l c  p r o g r a m  o n  a  5  1 / 4 "  d i s k e t t e  t h a t  w i l l  p r o v i d e  m e n u  d r t v e n
comnands  to  t he  PC RS232  po r t  f o r  an  IBM-PC o r  equ i va len t  mach ine  us ing  the  MS-DgS
o p e r a t l n g  s y s t e n .  A  l i s t i n g  o f  t h e  p r o g r a m  l s  a l s o  a v a i . l a b l e  f o r  u s e  o r r  n o n - D o S
m a c h i n e s  w i t h  B a s i c  l a n g u a g e  c a p a b i l i t y  p r o v i d e d  t h a t  t h e  o p e r a t i n g  s y s t e r n  s u p p o r r s
b o t h  r e a d  a n d  w r i t e  f u n c t i o n s  t h r o u g h  t h e  R S 2 3 2  p o r t .  T h e  p r o g ] - a m  h a s  b e e r r  w e l l
c o m m e n t e d  t o  p r o v i d e  a i d  t o  t h e  u s e r  i n  c o n s t r u c t i n g  a  p r o B r a r n  t h a t  w i l l  w o r k  o n  h r s
m a c h i n e .

T h e  " c o n v e r t e r / p o w e r  
s u p p l y "  b o x  i s  r r e e d e d  t o  c o n v e r t  t h e  R S 2 3 2  o u t p u t  f r o n r  t h e

t e r r n r n a l  i n t o  t h e  R S 4 2 2  o r  C u r r e n t  L o o p  i n p u t s  n e e d e c l  b y  t h o s e  c o m m u n j c a t i o n s
o p t i - o r r s .  I t  m u s t  a l s o  c o n t a i n  t h e  e x t e r n a l  p o w e r  s u p p l i e s  n e e d e d  f o r  i s o l a t e d
c o m m u n r c a t i o n s .  I f  h e l p  i s  n e e d e d ,  c o n t a c t  t h e  f a c t o r y  f o r  i n f o r m a r r o n .

C o n n e c t  t h e  c o u t r o l l e r  t o  a  t e r m i n a l  t h r o u g h  a  c o n v e r t e r / p o w e r  s u p p l y  b o x .  M a k e
s u r e  t h a t  t h e  c o n t r o l l e r  D I P  s w l t c h e s  h a v e  b e e n  s e t  p r o p e r l y  t o  n r a t c h  t h r :
equ ipn ren t  used  f  o r  t he  t es t -  .  (  see  t -he  i ns ta l  l a t i on  manua l  .  )

U s r n g  t h e  i n s t a l l a t i o n  m a n u a l  f o r  r n f o r m a t l o n  o n  t h e  c o r n m u n i c a t i o n s  f o r n r a t  o r ' ,
u s i r r g  t h e  s p e c i a l  p r o g r a r r  d r s k e t t . e ,  s e n d  s e v e r a l  c o m m a n d s  t o  t h e  c o n t r o l l e r  a n d
o b s e r v e  t h e  c o n t r o l  l e r  r e s p o n s e  t o  e n s u r e  t h a t  t h e  c u n r n i t r n i c a t  r o n s  l o o p  i s
p e r f o r m l n g  c o r r e c t l y .

- 7  1 - L F E  I n s t r u m e n t s  D r v r s r o n

Dow  



9 5 8 - 3 1  R E V .  B

S E C T I O N S _ F L O W C H A R T S

THIS SECTION CONTAINS SOFTI.JARE FLOW
DIAGRAMS FOR EACH OF THE CONTROLLERS TO
ASSIST  IN  REVIET .J ING THE VARIOUS STEPS AND
DISPLAYS THAT OCCUR DURING THE OPERATOR,
TUNE AND CAL  LOOPS.
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958- l  I  REV

TIMERS ? T T M F P  7

OVERRI  DE

TIMER 1 T I M E R  1
ON /OFF

XXXX UU
OUT1 XXZ

TIMER 2
TTl'ftrD ')

O N / O F F

ENABLE ?
COM LINK

Y E S

X =NUMERICAL VAIUE
=DISPLAY I INITS

PD=PAXAM DISPLAY

NTERNAL
E C I  S  I O N

PD

*  A  Y E S  o r  N 0  r e s p o n s e  l s  r e q u i r e d
a c  e a c h  o f  t h e s e  d l s p l a y s .  p u s h
PAIAH DISPLAY key  to  advance.  push
I , A S T  k e y  t o  r e c a l l  1 a s t  d l s p l a y .

M O D E L S  2 0 0 0 ,  2 0 0 1
F I G I ] R E  8 - I

.  2002.  2003 AND 2004OPERATOR I ,OOP -

- 7  3 - L F E  I n s t r u m e n t s  D i v i s t o r r
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I L J

YES

*  A  YES o r  NO response  l s  requ i red
a t  each  o f  t hese  d l sp lays .  puch
PARAI'! DISPLAY key to advance. Push
LAST key  to  reca l l  l as t  d l sp lay .

X =NWERICAL VALUE
U =DISPLAY IJNITS
PD=PARA},I DISPLAY

OPERATOR LOOP
F I GLIRE

-  MODEL 2OO5
o - t

TIMERS ? TIUER ?
OVERRIDE

PRII'IARY
OUTPUT TIMER I TIMER I

ON/OFF

XXXX UU
OUI1 XXZ

TIMER 2 TIMER 2
ON/OFF

X)i.XX UU
OUT2 XXZ

O N  /  O F F

t , F E  I r i s t r u r n e n t s  D l v i s r o n - 7  4 -

 



'n YES-Qg-lo nesporusE IS REouTRED AT EAcH oF THESE DISpr-AyS;PusH DI$PI AY KEy T0 ADvA,,lcE ro lle r,rexr DlspLqt;
PUSH I.AST KEY TO RECALL THE PREVIOUS DISPLAY.

OPERATOR LOOP -  MODELS 2O1O AND 2OI1
F IGL IRE 8_3
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PUSH DISPI-AY KEY TO
AD/AAICE THE PROGMI4

YES

DP YES

DP TCI

YTS

DP m

DP r0

m

TII'[R(S) TII'ER ?
O/ERRIDE

I U I  I A L

- 7  5 - LFE Ins t  r u rne l ' i t s  D i  v r s i o r r

 



9 5 8 - 3 1  R E V .  B

SINGLE LOOP I^rO LOOP

PAUSE
IND ICATION

X - P V
U  -  U n i t s
P  -  S e b p o i n t
l hA  -  r r o l l l e
Y -  SegrnenL
I  -  I I m e
Z -  Any  Va lue

PUSH
PUSH

DISPL,AY rav
I.AST rcY ro

TO AD/AI{CE TO THE NEXT DISPI.AY/
RECALL THE PREVIOUS DISPLAY.

OPERATOR LOOP -  MODELS 2OI2  AND 2013
FIGURE 8-4

XXX UU
XXX UU

2 XXX UU
1 XXX UU

1 XXX UU
PPP AYY

2 XXX UU
PPP AYY

1 XXX UU
: T  A Y Y

2 XXX UU
T : T  A Y Y

CYC LEFT
Z Z Z  A Y Y

XXX UU
UT1 XX7'

XXX UU
T2  XXT

XXX UU
OUT2 XX7,

XXX UU
PPP AYY

XXX UU
T : T  A Y Y

C Y C  L E F T
Z Z Z  A Y Y

XXX UU
OUT1 XXl

XXX UU
OUT2 XXi6
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OPERATOR LOOP -  MODELS 2014 AND 2OI5
FIGURE 8_5
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OPERATOR LOOP - MODEL 20I7
FIGURE 8-6

- 7 8 -

T T : T T H : M
A TYY

PPPPPUUU
END ATTY

LEGEND
A = PROFILE
Y = SEGMENT
P = SETPOINT
C = CYCLES
R = RATE
T - TIME

LFE Ins t ruments  D iv is ion
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CYCTIMEl
XX SEC

TIMER 1
XXX:XX

RESET 1
)c(. xxR/H

TIMER I
XXX: XX

TIMER 2
)O(X: XX

TIMER 2
)OO(:)(X

ATIX BD
x . ) q  z

TIJNE ?
OUTPUTS

.V'T T I , {F '

Y Y  q F '

PR BAND2
XXX Z

OPEMTOR LOOP

P F C F T  '

xx. xxR/M

RATE 2
X . X X  M

DECIS ION

PARA},I DISPI.AY KEY
NI,},IERICAL VALUE
DISPLAY TJNITS

Timers  no t  ava i lab le  in  Mode ls  2002 and 2005 w i th  AUTO/MANUAL

TUNE LOOP -  MODELS 2OOO,2OO1,2OO2 AND 2OO5 WITH START/STOP AND AUTOiMANUAL
FIGURE 8_7

P D -
x -
u -

- 7 9 - L F E  I n s t r u m e n t s  D i v i s i o n
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x
U
PD

LEGEND

Numer i ca l  Va lue

Di  sp ' layed Uni  ts
PARAM Display Key

In te rna l  dec i s ' i on
based on par t  number

O =

YES

T imers  no t  ava i l ab le  i n  Mode ls  2004  and  2005  AUTO/MANUAL w i th  se l f  t une

M o d e l s  2 0 0 3  a n d  2 0 0 4  d o  n o t  h a v e  r e m o t e  S P  b i a s .  ( B y p a s s  t h i s  b l o c k . )

TUNE LOOP -  MODELS 2003.  2OO4 AND 2OO5 WITH SELF TUNE
FIGURE 8-8

;:

t

NO

t

T IMIR
X X : X X

PR BANDi
X X X  %

RESET I
XX. XXR/M

TIMER 2
X X : X X

K A I E .  I

X . X X  M
TUNT ?
OUTPUTS

YCTIME 1
XX SEC

CYCT IME2
XX SEC

FAST ?
R ESPONSE

sLow ?
RESPONSE

PR BANDz
XXX %

RESET 2
XX . XXR/M

RATE 2
X . X X  M
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PUSH PARA,I KEY TO
THE PROGRA}4

TUNE LOOP - MODELS 2O1O
FIGURE 8-9

- 8 1 -
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TltfR 1
[frrH

TIrfR 2
Dfi:XX

MTE 2
x. u l,l

LIGO{D
t-Acnrlr. I
I orspr,qv I

AND 201 1
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LEGEND

t o  n e x t  p r o f i l e

EVENT

EVENT

FROI4  OTHER PROFILE

-  M O D E L S  2 0 1 2  A N D  2 0 1 3
F I G U R E  8 - 1 0

- 8 2 -

MANUAL 1
CONTROL?

TUNE ?
OtrTPg15

XXX UU
o u T l z z z T

DEAD BD1
z . z z  I

DELAY A
TT:  TT

sl^/1 0N
L a b l e  1

MANUAL 2
CONTROL? ALARI.t 1

P P P P  U U
SI.J1 OFF

t a b l e ' l

XXX UU
ouTzzzzx

PR BAND. I
zzz  7

T I M E  A O 1 St.J2 ON
l a b l e  1

ARROW
KEYS ON

RESET .I

zz .zzR/ t4
S P  A O l
P P P P  U T I

ALARM 2
P P P P  U U

SW2 OFF
l a b l e  1

ARROW
KEYS OFF SW3 ON

t a b l e  1

DEAD BDz
7 . . 2 2  7

CYCTIHE2
TT SEC

sw3 OFF
L a b l e  1

PR BAND2
? ' r ' ,  . t
L L L  D

TIME AYYRESET 2
zz .zzR/ t4

SSU RED
SOAK ?

SOAK TOL
Z Z Z  D U

SP AYY
P P P P  U U

AUX DB

X
il

z
T
A
Y
P

U n i t s
Any Va lue
T ime
P r o f i l e
Segmenb
Setpo in l

TI.BLE 1
I  u s e d

Sta r t
S P O
SP ,I

+ t t , t
S P Z

LFE Ins t rumen ts  D i v i s ron
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NO

KEY l-
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2015 0NLYI.CIDEL

NO

TUNE LOOP -  MODELS 2014 AND 2015
F I G U R E  8 _ 1  1

- 8 3 -

SETPOINT

SETPO I NT
2 THRU 7

SET PTO
XXX UU

SET PTO
XXX UU

TIMER 1
XXX UU

XXX UU

SET PT3
XXX UU

T I M E  8
X X :  X XRESET 1

SET PT SET PT5
XXX UU

OPERATOR LOOP

P O S I T I O N
DI.INSCALE

LIGEND

O
X = NUMERICAL VALUE
U -  OISPLAY UNITS

I NTTRNAL
DEC I S ION

ACTUAL
DI SPLAY

L F E  I n s t r u m e n t s  D i v i s r o n
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Y E S

TO BITER TI'NE LOOP PUSH
"RETITRN-LASr-vES" rN SEQUENcE

LECEIID
P = SETPOINT
Z =  RELAY "6"  (OFF)  oR , '1 "  (oN)
U = UNITS
T = TIME
R = R A T E
C = CYCLES

TO NEXT
PROFILE

SAHE FLOI.I
CHART AS FOR
PROFILE ' 'A"

TO NEKI PROFILE

FROM LAST PROFILE

) frunse roun
[  ) oispr-ey REpEAT
( ) ron EVERv

J LSEGMENT

RETIIRN

TUNE LOOP -  MODEL 2OI7
F I G U R E  8 - 1 2

-84-

A TI}IE
B A S E  H : M

A TIME
BASE M:  S

A O  S P
PPPPPUtru

AI TI}(E
T T : T T H : M

A1 RATE
RRRR/HR

AI  SP
PPPPPUW

RLY 1234
A l  ZZZZ

AX TIME
T T : T T H : M

AX RATE
RRRR/HR

AX SP
PPPPPUUU

RLY 1234
AX ZZZZ

MORE ?
PROFILES

OPERATOR LOOP

LFE Ins t ruments  D iv is ion

 



Elr?ER CAL
L@P HERE

C O N F I G U R A T I O N  C A L I B R A T I O N
I'NITS SEIJCTION TII,IE SELECTION

I.o A}ID HI SPAN SELECTION

PC OR

CODE

DECIMAL POINT AI{D DISPLAY VAIUE SELECTION

PC
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PC OR

R E F E R E N C E  C A L I B R A T I O I ' |
NIAI,OG INPI.l:t CALIBRATION

REPERENCED TO LO AI\ID HI VAL

ANALOG REMSTE SETPOINT CALIBRATION

REFERENCED TO LO SPAN AND HI SPAN

2 0 0 4 ,  2 0 0 5 ,  2 0 1 0  A N D  2 0 1 1

r L

RETURN

CAUIION: DO NOr TURN OFF PCffER WHILE IN CAL LOOP.

c A L  L 0 0 P  -  M O D E L S  2 0 0 0 ,  2 0 0 1 ,  2 0 0 2 ,  2 0 0 3 ,
F I G U R E  8 - 1 3

- 8 5 -

UNITS UU
T IME H :M

UNI1S Uu
I IHE h :n

T'NITS uU
TIME h :n

PN ROTNINE
SEE SECTION
5 . 1 I.o SPA}I

XXXX UU
HI SPA}I

XXXX UU

LO VAT
xxxx uu

INPUT
HI CAI

THERMOCOUPT.E CALIBRATION

J T/C IN

ICE BATH
INPUT

5 0 .  o 0 o M V

RTD CAI.IBRATION

INPUT
100 oHMS

INPUT

LO REMSP

LEGEND

X = NUMBER

U = UNITS

PC = PARA.II KE

I.}ITERNAT

DECIS ION

L F E  I n s t r u m e n t s  D i v i s i o n
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CAL LOOP -  MODELS 2012  AND 2013
F I G U R E  8 _ 1 4

1 23 r l55
66 77  89

LO SPAN
X X X X  U U

HI  SPAN
XXXX UU

HI  SPAN
XXXX UU

I  NPUT
50.  000MV

DEC IMAL
PLACES X

INPUT
1 O O  O H M S

I N P U T
5 0 . 0 0 0 M v PLACE S

J T, /C IN
ICE BATH

LO VAL
XXXX LIU

INPTIT
300 0Hl'rs

J  T / C  I N
. t U E  b A l H

LO VAL
XXXX LIU

XXXX UU

INPUT
LO CAL

I  N P U T
L O  C A L

INPUT
HI  CAL

iNPUT
H I  C A L

on f rg , .
I

3
4

6
t
8
Y

Input -1
Input  2
Output 1
OuLpP1 2
F e l a y  1
R e l a y  2
Rev i  s  ion

c i a l

CONFIGURATION
CODE III ' I4BER

LEGEI.ID
-  U n i t s

H -  Hou rs
M  -  M i n u t e s
S  -  Seconds
X  -  Any  Va lue

LFE Ins t ruments  D iv is ion -86-

 



EIITER CAL
LOOP HERE C O N F I G U R A T I O N  C A L I B R A T I O N

INPUTFILTERSELECTIOII
PC

LO AND HI SPAN5EL ECTI ON

PC PC OR CODE

DECIMAL A}TD DISPLAYVALUE SELECTION

PC PC

ANAI,OG INPUT CALIBFATION
TO LO
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LEGEND

I NTERNAL
D E C I S I O N

R E F E R E N C E  C A L I B R A T I O N

* P C
X
U !

PAMI.I CHECK KEY
IIUMERICAL VALUE
DISPLAY t'IITS

RETURN

-  M O D E L S  2 0 1 4
F I G U R E  8 _ I 5

-87 -

UNITS &(
TIME h:n

UNITS xx
TJME h:n UNITS :cX

T I M E  H : M
UNITS )cX
T I M E  H :  S

FILTER X

LO SPAN
XXXX UU

HI SPAI{
xxxx uu

DECII.IAL
PLACES X

THERMOCOUPLE CAIIBRATION
J  T /C IN
ICE BATH

RTD CALIBMTION

CAL LOOP A N D  2 O I 5

L F E  I n s t r u m e n t s  D i v i s r o n

 



958-31  REV.  B

[ ,o E",ER cAL LooP
a--{ PUsH "PARAyT-RETURN-LAsr"

I lrt AT oNcE
L

(TO CHANGE PART NTIMBER

SEE CALIBRATION SE TION)

LEGEND
X = NUMBEROR LETTER

U
P

= IJNITS
= SETPOINT

PAUSE-START TOGETHER

CAL LOOP _  MODEL 2017
F I G U R E  8 - 1 6

-88-

DECI}IAL
PI.ACES X

HI SPAI'I
PPPPPtruU

LFE Ins t ruments  D iv is ion

 



9 . 1

q ' )

9 5 8 - 3  I  R E V

SECTION 9  -  SERVICE &  REPAIR

CHANGING/ADDI NG COMPONENTS

T h e  r n o d i f i c a t i o n  o f  t h e  p p n t e d  c i r c u i t  b o a r d s  i n  t h e  s e r i e s  2 0 0 0  c o n t r o l l e r s

requ i res  t ha t  ce r ta in  p recau t i ons  be  taken  i n  t he  remova l / add i t l on  o f  componen ts '

The  use  o f  a  l ow  wa t ta te  l r on  w i th  an  app rop r i a te  t i p  t ak ing  ca re  no t  t o  expose  the

c i r cu i t  boa rd  t o  unnecessa ry  hea t  i s  h igh l y  recommended .  The  use  o f  deso lde r i ng  a ids

such  as  vacuum t ype  too l s  and  "So lde r - l ^ I i c k "  f o r  t he  re rnov ing  and  c lean ing  o f  c i r cu i t

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

EPROM REPLACEMENT (U-2  CPU B0ARD)  (See  No te  I  )

The  EPROM rs  a  d ig i t a l  memory  dev i ce  t ha t  pe rmanen t l y  s to res  i ns t ruc t i ons  and

in fo rma t ton  p ro t ramrned  i n to  i t  a t  t he  f ac to ry .  Th i s  dev i ce  (U -2  on  the  CPU boa rd )  r s

s o c k e t  m o u n t e d  a n d  c a n  b e  r e m o v e d  w i t h  t h e  p r o p e r  I C  e x t r a c t i o n  t o o l '

Because  o f  t he  haza rd  o f  s ta t i c  d i scha r te  when  hand l i ng  MOS in teg ra ted  c r r cu i t s ,

spec ia l  p recau t i ons  mus t  be  taken  i n  t he  wo rk  a rea  to  p reven t  s ta t i c  cha rge  f ro l r r

c a u s i n B  d e v i c e  f a i l u r e s .  R e f e r  t o  M O S  S T A T I C  D I S C H A R G E  H A N D L I N G  P R E C A I J T I O N S  ( s e c t i o n

1 . 1 3 ) .

The  EPROM can  be  rep laced  i f

r ec lu i res  a  new p rog ram.  A
f a c t o r y .

E a c h  E P R O M  o r d e r e d  f r o r n  t h e  f a c t o r y  w i l l
w i l l  l n d i . c a t e  t h e  f o l l o w i n g :

Dr f f e ren t  nunbe red  EPR0MS
sane par t  number but
i n t e r c h a n g e a b l e .

The  s tanda rd  EPROMs used  fo r
t a b l e  a t  t h e  b e g i n n i n g  o f  S e c t

a  f a i l u r e  s h o u l d  o c c u r ,  o r  i f  a  s p e c i a l  a p p l r c a t l o n

new EpROM can  be  o rde red  by  t he  MoD CENTER f rom the

PART NUMBER 1685_ (X )

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

R E V I S I O N  ( L e t t e r )  D A T F .

T h i s  l a b e l  i s  a  n e a n s  o f  i d e n t r f y i n g  t h e  p r o g r a m  c o n f i g u r a t i o n s  o f  t h e  E P R O M .

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

t J h e n  r e p l a c i n g  t h e  E P R Q M  r n  t h e  s o c k e t  b e  s u r e  t h a t  i t  j - s  c o r r e c t l y  o r i e n t e d  a n d  t h e n

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

a n d  t u n e d  f o l l o w i n g  t h e  p r o c e d u r e  i n  t h e  a p p l l c a b l e  s e c t i o n s .

A f t e r  r e p l a c e m e n t  o f  a n  E P R O M ,  t h e  r e m o t e  p o s s i b i l i t y  e x i s t s  t h a t .  t h e  c o n t r o l l e r  w j l l

n o t  f u n c t i o n  c o r r e c t l y .  T h l s  w 1 1 1  b e  e v i d e n t  b y  t h e  i r r e g u l a r  i n d i c a t i o n  o n  t h e

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

C o n t a c t  t h e  f a c t o r y  f o r  h e l p  i n  t h e s e  i n s t a n c e s .

:!* NOTE 1 -:': '

ARE NOT INTERCHANGEABLE. EPROMS
d i f f e r e n t  r e v i s i o n  l e t t e r  a n d

t he  rnode l s  cove red
i o n  6 .

by th is  manua l

w i t h  t h e
d a t e  a r e

are ,  I  i s ted  in  the

-89- L F E  I n s t r u m e n t s  D i v l s l o n
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9.3 MEMORY CLEAR PROCEDURE

J;-* NOTE -:-*

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

t h e  c o n t r o l l e r  d i s p l a y  o p e r a t i o n .  I n  n o r m a l  o p e r a t i o n  t h e  r e p l a c e m e r t t

o f  t he  EPROM w i l l  no t  cause  any  p rob lems .

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

caused  by  rep lac ing  the  EPROM when  the  ea r l l e r  p rog ram does  no t  use  the  same memo l - y

l oca t ions  as  the  new EPROM.

A )  T u r n  o n  t h e  c o n t r o l  I e r
conf i -gura t ion  number  on  the
S e c t i o n  6 .  )

B)  Enter  the  par t  Number  change code so  tha t  the  cursor  1s  b l ink ing  on  and o f f  on

the  f i rs t  changeab le  d j -g i t  o f  the  par t  o r  con f igura t ion  nunber '

C )  C h a n g e  t h e  b l i n k i n g  d i c i t  u s i n g  t h e  U P / Y E S  o r  D 0 t l N / N O  k e y s  t o  z e r o  ( M o d e i  2 0 1 5

t o  " G " ;  M o d e l s  2 0 0 3  a n d  2 0 0 4  t o  " A " ) .  C o n t i n u e  t h r o u g h  e a c h  d i g i t  o f  t h e  p a r t .  o r

conf iEura t ion  number  to  se t  each o f  the  re rna in ing  d ig l ts  to  zero  '

D)  A t  th is  po in t ,  wh i le  in  the  CAL LOOP,  tu rn  o f f  the  AC power  to  the  un i t  and then

r e a p p l y  p o w e r .  T h e  c o n t r o l l e r  w i l l  n o w  l n d i c a t e  D A T A  L O S T ,  P I - E A S E  C A L  o n  t h e

d i s p l a y .  T h e  c o n t r o l l e r  m e m o r y  i s  n o w  c l e a r e d .

E)  The  con t ro l l e r  mus t  be  RECONFIGURED and  RECALIBMTED pe r  Sec t i on  6 .

e n t e r e d  b v  t h e  u s e r  i n  t h e  T U N E  L O O P  m u s t  a l s o  b e  r e e n t e r e d . )

(  Pa ra rne te rs

a n d  f o l l o w  t h e  p r o c e d u r e  t o  i n d i c a t e  t h e  p a r t  o r

d i .sp lay  in  the  CONFIGURATION/CALIBMTION L00P '  (See

9 . 4

F )  I f  t h e  a b o v e  p r o c e d u r e  d o e s  n o t

MICROPROCESSOR REPLACEMENT (U1 _ CPU

c o r r e c t  t h e  p r o b l e m ,  c o n t a c t  t h e  f a c t o r y .

BOARD)

The  m i - c rop rocesso r  ch ip  (U l  )  i s  an  8  b r t  conpu te r  ch ip  t ha t  u t i  I  r  zes  p ro8 ra l r r

i n s t r u c t i o n s  f r o m  t h e  E P R 0 M  ( U 2 )  a n d  d a t a  s t o r e d  i n  t h e  R A M  i n t e g r a t e d  c i r c u i t  ( l l l )

t o  p e r f o r m  a l l  c o n t r o l  a n d  d i s p l a y  d e c i s i o n s .  T h e  m i c r o p r o c e s s o r  d e v i c e  ( 8 0 1 1 )  c a n

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

n u r n b e r  2 0 3 6 - 3 3 0 .

S ta t i c  d i scha rge  p recau t i ons  shou ld  be  taken  wher r  hand l i ng  any  MOS dev i ce .  Re fe r  t o

thE  MOS STATIC  D ISCHARGE HANDLING PRECAUT]ONS (SCC SCCI iON I . I 3 .

Th i s  dev i ce  i s  socke t  moun ted  and  can  be  re rnoved  w i th  IC  ex t rac t i - on  t oo l s .  Wher r

r e p l a c i n g  t h e  " y P "  b e  s u r e  t h a t  l t  i s  c o r r e c t l y  o r i e n t e d  a n d  t h e n  f i r m l y  p r e s s e d  i n t o

i t s  s o c k e t .

T h e  c o n t r o l l e r  a f t e r  r e i n s t a l l a t i o n  i n t o  i t s  c a s e  n a y  h a v e  t o  b e  r e c a l i b r a t e d  i f  t h e

d isp lay  "DATA LOST -  PLEASE CAL"  appears ,  bu t  normal ly  reca l ib ra t ion  ls  no t  necessary

i f  no  o ther  dev ices  o ther  than U-1  were  re rnoved.

LFE Ins t ruments  D iv is ion -90-
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BATTERY REPLACEMENT (BT_I  _ CPU BOARD)

The  CPU boa rd  i nc ludes  as  pa r t  o f  t he  d ie i t a l  m ic rop rocesso r  c i r cu i t r y ,  a  RAM

in teg ra ted  c r r cu i t  t ha t  i s  vo la t i l e .  Un l i ke  t he  "UP"  and  the  EPROM,  the  RAM mus t  have

a  p o i / e r  s o u r c e  a t  a l l  t i m e s  t o  r e t a i n  i t s  d a t a .  A n  o n  b o a r d  l o n g  l i f e  l i t h r u m

ba t te ry  (BT- l )  i s  p rov ided  to  ensu re  RAM da ta  re ten t i on  when  the  power  i s  t u rned  o f f

o r  w h e n  t h e  e x t e r n a l  p o w e r  s o u r c e  h a s  b e e n  i n t e r r u p t e d .  T h i s  m e a n s  t h a t  t h e  S e r r e s

2 0 0 0  c o n t r o l l e r  c a n  l o s e  A C  s u p p l y  p o w e r  w i t h o u t  l o s i n g  1 t s  m e m o r y '

T h e  n o m i n a l  3 . 0  v o l t  D C  b a t t e r y  i s  s o l d e r e d  o n t o  t h e  C P U  b o a r d  a n d  i s  c a p a b l e  o f  m a n y

y e a r s  o f  r e l i a b l e  s e r v i c e .  I f  a  b a t t e r y  s h o u l d  r e q u i r e  r e p l a c e m e n t '  t h e  e l e c t r o n r c s

asse rnb l y  mus t  be  removed  f ron  the  con t ro l l e r  case  so  tha t  t he  CPU boa rd  su r face  i s

a c c e s s i b l e .

C a r e f u l l y  u n s o l d e r  t h e  3  t e r m i n a l s  o f  t h e  b a t t e r y  u s i n g  a  l o w  w a t t a t e  i r o n  a n d  s o l d e r

w i c k i n g  b r a i d  t o  c l e a r  t h e  m o u n t l n g  h o l e s .

A  n e w  b a t t e r y  c a n  b e  o r d e r e d  f r o m  t h e  f a c t o r y  ( P / N  5 2 5 - 2 9 )  a n d  r e i n s t a l l e d  o n t o  t h e

p r i n ted  c i r cu i t  boa rd .  D0  NOT SH0RT OUT THE TERMINALS OF THE NEW BATTERY D I IR INC

REPLACEMENT.

B e c a u s e  o f  t h e  l o s s  o f  p o w e r  t o  t h e  R A M  I C  d u r i n g  b a t t e r y  r e p l a c e m e n t ,  t h e  d r s p l a y

w i  1  1  ,  l n  rnos t  i ns tances  ,  i nd i ca te  "DATA LOST-PLEASE CAL"  .  The

C O N F I G U R A T I O N / C A L I B M T I 0 N  a n d  T U N E  l o o p s  n u s t  b e  r e p e a t e d  i n  t h e i r  e n t i  r e t y  t o

r e p r o g r a m  t h e  d a t a  i n t o  t h e  c o n t r o l l e r  R A I ' I .  F o 1 l o w  t h e  i n s t r u c t i o n s  i n  S e c t i . o n  6  a n d

the  app rop r i a te  INSTALLATI0N MANUAL ( fo r  use r  da ta  l n  t he  TUNE LOOP) .

;!- /; :! ;! i; -.1- /.- ;'; ;! *' :';

*. CAUTION -:

;! i.- ;i- ;i- ;'; ;i- :t ;k;',- '; i;

THE D ISPOSAL OF L ITHIT ]M CELL  BATTERIES REQUIRES SPECIAL  PRECAUTIONS.

THESE BATTERIES SHOULD NOT BE INCINERATED. CRUSHED OR PUNCTURED SO AS

TO RELEASE THE ELECTROLYTE AND EXPOSE POTENTIALLY FLAMMABLE MATERIALS.

9 .6  KEYPAD REPLACEMENT

T h e  k e y b o a r d  p a n e l  a s s e m b l y  c a n  b e  d l s a s s e m b l e d  f r o m  t h e  b e z e l  a s s e m b l y  a n d  r e p l a c e d

b y  t h e  M O D  c e n t e r  i f  f o u n d  t o  b e  f a u l t y .

Remove  the  e lec t ron i cs  asse rnb l y  f r om the  case  and  remove  the
t h e  M O T H E R  b o a r d  a s s e m b l y .  ( S e e  S e c t i o n  1 . 1 0 . )

I / O  a n d  C P U  b o a r d s  f r o r n

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

Unsc rew  the  two  space r  s tuds  f rom the  beze l  and  ca re fu l l y  re rnove  the
Reasse rnb le  t he  l ns t rumen t  by  reve rs in t  t he  above  p rocedu re .

k e y b o a r d  p a n e  I  ,

9 .7 VACUT]M DISPLAY REPLACEMENT

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

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

O r d e r  p a r t  n u m b e r  1 5 5 1 - 1 8 9 0  f o r  t h e  c u r r e n t  v e i - s i o n
S e c t i o n  1 . 3  t o  d e t e r r n i n e  c o r r e c t  c o n t r o l l e r  v e r s l o n .

- 9 1 - LFE Ins t ruments  Dr -v rs ron
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9 . 8 EYSTEM BLOCK DIAGRAM _ SERIES 2OOO-qq[TBq!EBI
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S E C T I O N  1 O -  TROUBLESHOOTING GUIDE

1 0 .  i GENERAL

T h l s  s e c t l o n  a l o n g  w l t h  t h e  c a l r b r a t i o n  r n f o r r n a t l o n  i n  t h e  p r e v r o u s  s e c t f o n s  l s

i n t e n d e d  t o  p r o v i d e  i n f o r m a t i o n  t o  a l d  i n  d l a B n o s i n g  t h e  c a u s e  o f  f a r l u r e  i n  t h e

c o n t r o l l e r  a s  w e l l  a s  a  c h e c k o u t  g u i d e  a f t e r  r e p a i r s  h a v e  b e e n  p e r f o r m e d '

M a n y  f a i l u r e s  m a y  r e s u l t  f r o m  m i s o p e r a t i o n  r a t h e r  t h a n  a c t u a l  e q u i - p m e n t  f a i l u r e '  A l l

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

o n  t h e  c o n t r o l l e r  i t s e l f .

t ,  WARNING ' ' ,

INADVERTENT EXPOSURE TO L INE POTENTIAL  IS  POSSIBLE.  TO INSURE SAFETY

]N  TROTJBLESHOOTING,  REMOVE ALL  POWER PRIOR TO MAKING CONNECTIONS L ]F

TEST EQUIPMENT OR BEFORE TRACING WIR ING ITSEt ,F .

; - ; ; ; ; ; ; ; - ;

MOS STATIC DISCHARGE HANDLING PRECALITIONS MUST BE TAKEN IN THE WORK

AREA TO PREVENT STATIC DISCHARGES EROM CAUSING DEVICE FAII ,URES. NO

MODIF ICATION OR REPAIR  SHOULD BE PERFORMED UNTIL  PROPER PRECAUTITJNS

H A V E  B E E N  T A K E N .  ( S e e  S e c t , i o n  1 . 1 3  -  M O S  h a n d l i n g  p r e c a u t i o r r s )

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

f o r  t . r o u b l e s h o o t i n g .  T h e  u s e  o f  a  c a l r b r a t i o n  c o n n e c t o r  ( l , F F ,  P / N  3 4 5 - 8 2 6 )  a v a r l ; r b l e

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

c o n p o n e l - l t s .  F u r t h e r  d i s a s s e m b l y  n r a y  b e  r e q u i r e c l  f o r  r e m o v a l /  r e p l a c e n r e r r t  o f  s o m e

c o m p o n e n t s .

T h e  t e s t  e q u i p r n e r r t  r e q u i r e d  f o r  t r o u b l e s h o o t i n g  s h o u l d  i n c l u d e  a r l  o s c l l l o s c r l p e  L c l

m o n i t o r  w a v e  f o r r n s  u p  t o  2 0  M H z ,  a  h r g h  r m p e d a n c e  d i g i t a l  v o l t m e t e r ,  a u d  a  v a r r a b l e

A C  p o w e r  s o u r c e  ( v a r i a c )  o f  1 2 0 ! 1 5  V A C .  T h i - s  i s  r n  a d d i t i o n  t o  t h e  t e s t  e q t t l p n r e t l t

p r e s c r r b e d  f o r  u n i t  c a l i b r a t i o n .

T h e  S e r i e s  2 0 0 0  c o n t - r o l  l e r  i n c  l u d e s  a  d i t r t a l  c o n r p u t e r  c o n t a i n r - n e  h i e h  s p e e d  l n e m o r y

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

d a t a  p a t t e r n  s e t  i n t o  a  n e m o r y  d e v r c e  b y  a  s t a t i c  d t s c h a r g e ,  e l e c t r o - m a g r r e t l c  f i e l d ,

o r  o t h e r  f a c t o r .  S u c h  a n  o c c u r a n c e  m a y  d a m a g e  t h e  d a t a  i n  a  c o n t r o l l e r  w l t h o u t

a c t u a l l y  d a r n a g r n B  t h e  c o n t r o l  l e r  h a r d w a r e .  T h e  m e l n o r y  c l e a r  p r - o c e d t r r e  d e s c r i b e d  j n

S e c t i o n  9 . 3  w i l l  e r a s e  a l l  d a t a  a n d  s t a r t  t h e  c o n t r o l l e r  i n  a  p r e c a l i b r a t r o n  n r o d e .

T h i s  p r o c e d u r e  s h o u l d  b e  a t t e m p t e d  o n  u n i t s  t h a t  a c t  a b n o r m a l l y  b e f o r e - '  t r o u b l e -

s h o o t i n g  b e g r n s .

- 9 3  - L F E  I n s t r u m e n t s  D r v r s r o t r

 



9 5 8 - 3 I  R E V .  B

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

o s c i l l o s c o p e .  T h e s e  w a v e f o r m s  a r e  i n t e n d e d  t o  p r o v i d e  a n  a i d  t o  t h e  t - e p a i r  p e r s o n n e l

w i t h  a  g o o d  c o m p r e h e n s i o n  o f  r n o d e r n  a n a l o g / d i g i t a l  c i r c u i t s  a n d  c o m p o n e n t s  '

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

unqua l  j - f  i ed  Pe rsonne l  .

r 0 . 2 TYPES OF FAILURE

Whi le  the  un i t
t h e  p r o p e r  t Y P e

i s  s t i l l  a s s e m b l e d ,  d e t e r m i n e / a n d
o f  i n p u t  s e n s o r  a n d  a P P I Y  P o w e r

o r  v e r i f y  t h e  f a j - l u r e  m o d e '  C o n n e c t

t o  t h e  u n i t .

O b s e r v e  t h e  d i s P l a Y :

l .  I f  t he  d rsp lay  i s  s tab le  and  shows  a  f  a t l u re  message  such  as  INP I ' IT  ( IPEN '  POWER

FAILURE,  RTC FA ILURE,  o r  RAM FA ILURE o r  i f  t he  d i sp lay  i s  f  l ash ing  the  DATA

L O S T / P L E A S E C A L m e s s a g e , r e f e r t o t h e S e c t i o n l 0 . 3 , E R R O R M E S S A G E S .

2 .  I f  t h e  d r s p l a y  l o o k s  n o r m a l  ( S h o w s  a  n o r n a l  O P E R A T O R  L O O P  o r  T U N E  L O 0 P  I n e s s a g e ) '

d e t e r m r n e  w h e t h e r  o r  n o t  t h e  d i s p l a y  w i l l  r e s p o n d  t o  t h e  k e y p a d '  I f  k e y p a d

r e s p o n s e  a p p e a r s  n o r m a l ,  p r o c e e d  t o  s t e p  3  b e l o w .  I f  t h e  d l s p l a y  w i  I  I  n o t

r e s p o n d  t o  t h e  k e y p a d ,  t r o u b l e s h o o t  t h e  k r : y p a d  c r r c u l t '

s o r n e  f e a t u r e s  s u c h  a s  R e m o t e  s e t p o r n t s  d o  d l s a b l e  p o r t i o n s  o f  t h e  k e y p a d '

s o m e  m o d e l s  a l s o  h a v e  a n  a r r o w  i t e y  9 N / 9 F F  f e a t u r e .  c h e c k  t h e  T I r N E  L o o P  t r r

v e r i f y  t h a t  a r r o w  k e y s  a r e  n o t  t u r n e d  o f f '

N O T E :

A d v a n c e  t h e  d r s p l a y  s o  t h a t  t h e  p r o c e s s  v a r i a b l e  i s  d r s p l a y e d  i n  t h e  O P F ' R A T O R

L O O P .  I f  t h e  r e a d r n g  a p p e a r s  t o  b e  a c c u r a t e  a n d  r e a c t s  t o  I l l p u t .  c h a t i g e s '  t h e

A i D  c o n v e r s l o n  c i r c u i t r y  i s  w o r k i n g ,  p r o c e e d  t . o  s t . e p  4 .  I f  t h e  r e a d i n g  d o e s  n t l t

r e s p o n d  t o  - l n p u t  c h a n g e s ,  o r  r f  t h e  r e a d i n g  i s  c h a n g j n g  a n d  i r r a c c t t r a t e  '  v e r - l f  y

t h a t -  t h e  t n p u t  c i r c u i t r y  a n c l  j u r n p e r s ,  t h e  i n p u t  s e n s o r ,  a n d  t h e  1 l - l p l l t  p ; l t  t

n u m b e r  { ' r g i t s  d r s p l a y a b l e  f  r o m  t h e  C A L  L 0 0 P  a r e  c o n s i s t ' e n t  '  I f  r r o  d r s c l  e p a r r ( ' I  P 5

a r e  f  o u n f l ,  a  p r o b l e r n  e x i s t s  i n  t h e  A / D  c o n v e r s i o n  c i  r c u i  t r y  c l r r  t h e  T  / O  b r l ; r i  r l  '

I f  t h e  r e a d r n t  r s  c h a n g r n B  a n d  i n a c c u r a t e ,  L h e  u n i t  r n a y  h a v e  b e e n  s t e p p e d

t h r o u g h  t h e  r n p u t  c a l i b r a t j o n  s u b - l o o p  w i t h o u t  a p p l  y r r r g  t - h e  c a l  r b r a t  i o t r  v t t l  t  a r - r l  '

R e c a l i b r a t i o n  w i t h  p r o p e r  e q u i p m e n t  s h o u l d  b e  a t t e m p t e d  b e f  r r  r - e  a s s t l n r i  I r E '  l

h a r d w a r e  f a i  l u r e .

Check  the  ou tpu ts  and  a la r rns  p resen t  i n  t he  un i t  (  r e f  e r  t o  pa r t  r r t t n rbe r  i r t  CAL

L 0 0 P )  f o r  p r o p e r  o p e r a t i o n .  O u t p u t s  c a n  b e  c h e c k e d  b y  v a r y i n g ,  t h e  p r o c e s s  o r

a l a r n r  s e t p o l n t s  w i - t h  r e s p e c t  t o  t h e  p r o c e s s  v a r i a b l  e .  i ) b s e r v e  d  i s p l ; l y

i n d i c a t o r s ,  c h e c k  c o n t i n u i t y  t h r o u g h  r e l a y  c o n t a c t ,  c h e c k  v o l t a g e  a n d  c u r r e r l t

v a l u e s  o f  a r r a l o g  o u t p u t s ,  c h e c k  s o l i d  s t  a t . e  o l l t p r l t s  t t s l n S  a r r  A C  l o a d  '  (  s e e

S e c t i o n  7 .  )

t ,FE Ins t ru rnents  Drv ts ron - 9 4 -

 



IO.3  ERROR MESSAGES

S e r r e s  2 0 0 0  c o n t r o l  l e r s  h a v e  b u i l t
o p e r a t i o n  i n  t h e  e v e n t  o f  a  p r o b l e m .  A
t h e  p o s s i b l e  c a u s e s .

DATA
LOST

INPUT
OPEN

POWER

F A I L U R E
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i n  s e l f  d i a g n o s t i c  p r o g r a m n l n g  t h a t  w i l l  h a l t

l i s t  o f  t h e s e  i s  p r o v i d e d  b e l o w  a l o n B  w i t h

on  power  up  i - f  t he  AC power  sou rce  vo l t age  i s

c l o c k  i n t e r r u p t  c i r c u i t  r s  d e f e c t i v e .  C h e c k

a n d  U l - 1 3  ( R e f e r  t o  w a v e f o r n  S e c t i o n  1 0 . 6 ) .

DATA LOST/PLEASE CAL

Th ls  d i sp lay  s l gna l s  t ha t  i n fo rma t i on  has  been  l os t  f r om the  RJ \M c r r cu r t

on  the  cPU boa rd .  The  mos t  common  causes  o f  DATA LOST a re  lmprope r  w l r l ng

p rac t i ces  ( caus ing  no | se  p i ckup )  and  i nadequa t ' e  no i se  supp ress ion '  I n

r a r e  c a s e s ,  t h e  f a u l t  n a y  b e  d u e  t o  a  w e a k  b a t t e r y '  T o  c h e c k  t h e  b a t t e r y

vo l t a te ,  r emove  power  f r o rn  t he  un i t  and  remove  the  un i t  f r o rn  i t s  case '

M e a s u r e  t h e  b a t t e r y  v o l t a g e  p r e s e n t  o n  t h e  c P U  b o a r d  a t  u 3  p 1 n  2 4  t o

d i e i t a l  g r o u n d  ( A 2 )  u s i n t  a  d i g i t a l  v o l t m e t e r  a c r o s s  a  1 0 0 0 0  l o a d

r e s i s t o r .  D o  n o t  l e a v e  t h e  l o a d  c o n n e c t e d  f o r  m o r e  t h a n  5  s e c o n d s  a n d  d o

no t  measu re  more  than  two  t i nes  t o  p reven t  excess i ve  ba t te ry  d ra r ' n .  A

m l n i m u m  l e v e l  o f  2 . 8  V D C  i s  r e q u i r e d .  I f  t h e  v o l t a g e  i s  l o w ,  r e p l a c e  t h e

b a t t e r v .  R e c a l i b r a t i o n  i s  r e q u l r e d  w h e n e v e r  D A T A  L O S T  a p p e a r s .

ryqur aru
T h i s  d i s p l a y  i n d r c a t e s  t h a t  a  s i g n a l  b e i n g  s u p p l i e d  t o  t h e  A / D  c o n v e r s i o n

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

( T h e r r n o c o u p l e ,  R T D ,  e t c .  )  n o t  b e i n g  p r o p e r l y  c o n n e c t e d  t o  t . h e  c a s e

t e r m i n a l s  o r  b y  a n  o p e n  c i r c u i t  i n  t h e  i n p u t  s e n s o r  w i r l t r g .

T ry  connec t i ng  a  sho r t i ng  w i re  ac ross  t he  i npu t  senso r  t e r rn i . na l s  on  the

r e a r  o f  t h e  S e r i e s  2 0 0 0  c a s e .  I f  t h e  i n p u t  o p e n  d i s p l a y  g o e s  a w a y ,  t h e

i n p u t  s e n s o r  r s  d e f e c t i v e  o r  n o t  p r o p e r l y  c o n n e c t e d .  I f  t h e  I N P U T  0 P E N

d i s p l a y  d o e s  n o t  g o  a w a y ,  r e m o v e  t h e  s h o r t i n g  w i r e  a n d  i n s t e a d ,  c o n n e c t  r t

a c r o s s  t h e  c o l c l  j u n c t i o n  c o m p e n s a t o r  ( C J C l  o r  C J C 2 ) ,  a l s o  o n  t h e  r e a r  o f

t h e  c a s e .  I f  t h e  I N P U T  0 P E N  d l s p l a y  g o e s  a w a y  ( w a i t  a t  l e a s t  3 0  s e c o n d s ) ,

r e p l a c e  t h e  C J C  a s s e m b l y  ( P / N  3 4 4 - 1 1 9 9 )  f o r  o l d e r  c o n t r o l l e r s  o r  C . I C I  o n

t h e  I / 0  b o a r d  f o r  n e w e r  c o n t r o l l e r s .

C h e c k  A / D  c o n v e r s i o n  c l r c u i t r y  s t a r t - i n t  o n  C P U  b o a r d  a t  U 1 - 1 2 .

POWER FAILURE

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

the  seconda ry  t r ans fo r rne r  w ind in t  supp l y l ng  the  5  vo l t  power  s t l pp l y  on  the

C p U  b o a r d  i s  l o w .  T h i s  1 s  p r o b a b l y  c a u s e d  b y  t h e  a m p l l t u d e  o f  t h e  A C

p o w e r  s o u r c e  v o l t a g e  b e i n g  t o o  l o w .  P o w e r  s o u r c e  v o l t a g e  m u s t .  b e  l 1 7  V A C

t l O %  f o r  p r o p e r  o p e r a t i o n .

C h e c k  f o r  s i g n a l  o n  C P U  b o a r d  a t  U 1 - 1 3  ( R e f e r  t o  w a v e f o r m  s e c t i o n )

RTC FAILURE

RTC
FAILURE

Th is  d l sp lay  shou ld  aPPear
too  l ow  o r  i f  t he  rea l  t lme
s igna l s  on  CPU boa rd  a t  U1 -4

- 9 5  - t , F E  I n s t r u m e n t s  D r v i s r o n
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RAM FAILURE

R A M  T h r s  d i s p l a y  s h o u l d  a p p e a r  o n  p o \ d e r  u p  i f  t h e  u n i t  i s  u r r a b l e  t o  w r r t e  t o

FA ILURE and i  o r  read  f  r om the  cPU RAI ' {  (memory )  ch ip  (u3 ) .  Th i s  i s  p robab l y  ca t r sed

b y a d e f e c t i v e R A M c i r c u r t . C h e c k s i g n a l s o n t h e C P U b o a r d .

10 .4  POWER SUPPLY VOLTAGES

CPU BOARD

A C  I N P U T : I l T V A C  ( 2 2 O V  o r  2 4 O Y  i f  a l t e r n a t e  t r a n s f o r m e r  i s  l n s t a l l e d )

D I S I G N A T I 0 | I I ' { E A S U R I | . I G P 0 I N T V 0 L T A 6 [ R A l t l G [

+9 VDC P l - l  +7 '5  to  +10 '5  VDC

DIGITAL (+5VDC)  P7-5  +4 ,75  to  +5 ,25  VDt

ANAL0G (  +18 VDC)  P7-3  +14,5  to  +20,0  VDC

ANAI0G ( -18  VDC)  P7-?  -21 '0  to  -14 '5  VDI

ANODT SUPPLY (-35 VDC) P1-43 -35 VDC
FILAi {ENI  SUPPTY( ] .05  VAC)  T1-5  tO T1-B 2 .6  tO J ,4  VRI ' IS

I/O BOARD

+5 VDC
+12 VDC
-12 VDC

l'{[ASUR ING P0 INI

vR3/C21 JCIN
VR1/C13 JCIN
VR2/C19 JCIN

VOLTAGi RAIiGT

+4 ,75  to  5 ,25  VDC
+11 ,4 to  + i2,6 VD(,
-12,6 to -11,4 VDl]

I f  t h e  v o l t a g e s  a r e  o u t  o f  t - o l e r a n c e ,  f u r t h e r  l n v e s t i S a t i o r r  a n d  r e p a l r  i s  r e c l t l i r e c l  .

N g T E :  A l l  v o l t a g e s  a r e  r e f  e r e n c e d  t o  p o w e r  s u p p l y  B r o u n d  ( T l - 1 1 )  u r i l e s s  r l t h t - ' r w l s e

i n d i c a t e d .

IO .5  WAVEFORM REFERENCE

T h e  o s c i  I  l o s c o p e  w a v e f c l r m s  r  l l u s t r a t e c l  a r e  d e p e n d e n t  u p c l n  t h e  i r t p u t  s i g r r a l  t y p e r  a l l d

a m p l r t r r d e  a s  w e l l  a s  k e y b o a r c l  f  u n c t i o n s  s t t c h  a s  S T A R T / S T 0 P .  I r r  a d d r t i t l n ,  a  D A T A

L O S T / P L E A S E  C A L  d j s p l a y  w 1 1 l  a f f e c t  t h e  t y p i c a l  w a v e f o r n  s h o w n .

CPU BOARD WAVEFORMS AND TEST POINTS

1 0 . 5 .  I  R A M  F A I L U R E  D I S P L A Y

U 3  P i n  2 4  ( V c c )

W l t h  A C  p o \ r e r  a p p l i e d ,  t h e  D C  l r : v e l  s h o t t l c l  b e  + 5  V D C .  W i t h  r r o  A ( l

p o w e r ,  b a t t e r y  v o l t a g e  s h o u l d  b e  a  n r i n i r n u r n  o f  2 . s v D i l  .  I  f  l l e  I  o w

t h i s  l e v e 1  t h e  b a t t e r y  m u s t -  b e  r e p l a c e d .  C h e c l <  ( ) l  a r t ( l  ( l R 4  f  ( r r

s h o r t  o r  o p e n  r f  U 3 - P r n  2 4  i s  n o t  c o r r e c t .

V e r i f y  t h a t  U 3  g r o u n d  ( P i n  1 2 )  i s  a t  0  V D C  p o t e n t l a l .

L F E  I n s t r u n e n t s  D i v i s i o n -96 -
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1 0 . 5 . 2 POWER FAILURE 0R RTC FA ILURE D ISPLAY (Rea l  T ime  C lock )

U l  P i n  4

U l  P i n  l 3

U7 P in  I

T l - 3

I 0 .5 .3  DATA LOST _  P I ,EASE CAL  D ISPLAY

I f  t h e  c o n t r o l l e r  d i s p l a y  d o e s  n o t  h o l d  c a l i b r a t i o n  f o l l o w l n g  a  p o \ t e r

i n t e r r u p t i o n ,  t h e n  c h e c k  t h e  f o l l o w i n g  v o l t a g e  1 e v e 1 s  a n d  w a v e f o r m s  1 n  t h e

d e s i g n a t e d  s e c t i o n  o f  t h e  m a n u a l .

A )  BT I  -  Ba t te ry  C i r cu i t  -  RAM FA ILURE Sec t i on
B)  Q2  -  Em i t t e r  C i r cu i t  -  RA I ' I  FA ILURE Sec t i on .

DISPLAY IS ERRATIC

I f  t he  d i sp lay  i s  chang ing  con t i nuous l y  and  o r  shows  an  un readab le  message ,  t hen
t h e  f o l l o w i n g  p o i n t s  m u s t  b e  m o n i t o r e d  w i t h  t h e  o s c i l l o s c o p e  t o  o b s e r v e  t h a t  a
g o o d  l o g i c  s i g n a l  a p p e a r s  o n  e a c h  l i n e .  A l s o  c h e c k  V C C  a n d  G N D  f o r  e a c h  I C .
The  wave fo rm w i l l  va ry  depend ing  upon  the  i npu t  t ype  and  the  key  p ressed .  I f  a
l o g i c  w a v e f o r m  i s  n o t  p r e s e n t  i n v e s t i t a t e  a n d  l o c a t e  t h e  s o u r c e  o f  t h e  p r o b l e m .

Check  r i bbon  cab le  be tween  the  I / 0  and  the  CPU boa rds .

-  P i n  9  ( R S T )  R e s e t  P u l s e  l U 7  -  P i n  4

1 0 . 5 . 4

U I

Pu lse  s ta r ts  as  DC leve l  a t  OVDC wr th  no  AC
a p p i i e d  i n c r e a s e s  t o  a n  a p p r o x i m a t e  + 2 . 8  V D C
leve l  as  the  AC power  input  leve l  goes  above
ope ra t  fon  .

p o w e r  a p p l i e d ,  a s  t h e  A C  p o w e r  r s
l e v e l  t h e n  w i l l  d r o p  b a c k  t o  a  0 V D C
a  s a f e  l e v e l  f o r  n o r m a l  c o n t r o l l e r

U 7 - P i n 3

Pu lse  s ta r ts  a t  OVDC leve l  w i - th  no  AC power  then s tead i l y  inc reases  to  a  +4 .0VDC
leve l  a t  120 VAC power  input .

-97 - LFE Ins t ruments  Dtv ts ron
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1 0 . 5 . 5 DISPLAY STABLE BUT WRONG

Check r ibbon cab le  be tween the  I /0  and the  CPU
poin ts  and no te  tha t  the  waveform ind ica ted
c o r r e c t .

CAUTION:  D0 NOT PROBE Ul  -  P in  18 .  Th is  rs  a
added capac i tance o f  the  scope prove MAY
o s c i l l a t o r  a n d  c a u s e  d i s p l a y  " D A T A  L O S T / P L E A S E

U l  -  P l n  2 9  ( P S E N L )

75;Sc

U I  -P r -n 3 O  ( A L E )

V e r i f y  t h a t  l o g i c  s i g n a l s  a r e  p r e s e n t

I C 4 .

ADO to AD7
A O  t o  A l l
D0  to  D7

t l 5  I C  ( A d d r e s s  D e c o d e r )  -  C h i p  S e l e c t  O u t p t r t s

V e r r  f  y  t h a t .  l o g i - c  s l g n a l s  a r e  p r e s e n t  a t  U 5

v a r y  f r o m  l i n e  t o  l i n e  d e p e n d i n g  u p o n  t h e

f u n c t i o n s .  ( C S 4 t ,  t o  C S 6 t ,  a r e  n o n f u n c t i o n i n B ) .

ALARM I  INDICATOR (ALMIL)  P l  -  Prn

b o a r d s .  M o n i t o r  t h e  f o l  l o w r n B

a p p e a r s .  I f  n o t ,  i n v e s t i - g a t e  a n d

v e r y  h i g h  i n P e d a r r c e  P o i n t .  T h e

tempora r i lY  l oad  down  the  8  MHZ

C A L "  t o  a p p e a r .

a t  e a c h  a d d r e s s  a n d d a t a  l i n e  o r r  I C I  t c t

P i n s  1 2  t o  1 5 .
PART NIIMBER as

T h e s e  p u l s e s  c a n
w e l l  a s  k e y p a d

I f  t h e  d i s P l a Y  A L M  1  l a m P

e x e r c t z e d  w i t h  t h e  a r r o w  k e Y s ,

U7 PiN 5 _ LAMP ON WHEN
U7 Pin 5 - LAMP OFF I'JHEN

U7 Pin 6 -  LAMP OEF WHEN

U7 Pin 6 - LAMP ON WHEN
U10 Pln 9 -  LAMP 0N WHEN
I l l 0  P in  9  -  [ ,AMP OFF WHEN

I f  l a m p  c i r c u l t  i s  o P e r a t f o n a
o p t o - i s o l a t o r  c i r c u i t .

LFE  Ins t rumen ts  D i v l s i on

4 4  C o n n e c t o r

does  no t  i  l  l u rn ina t  e  whe t t  t he

c h e c k  t h e  f o l  I  o w i n g :

H I  ( + 4 .  2  V D t l  )
L O  ( O V D C )

H I
LO
H I  (  + 4 . 2  V D C  )

L O  ( O V D C )

I  b u t  r e l a y  ( K l  )  r s

AL ,ARM 1  d rsP  l aY  r s

_,1 2ro f._
I  n 3  |

l.-or*.J

- 9 8 -

n o t  s w i t c h i n 8 ,  c h e c k LI9

 



ALARM 2  INDICATOR (ALM2L)  P2  -  P in  43  Connec to r

I f  ALM2 lamp does not  i l luminate when ALARM
a r r o w  k e y s ,  c h e c k  t h e  f o l l o w i n g :

u l  -  P in  10  -  LA I ' IP  i s  OUT when  H I  (+4 .2  VDC) (Q7
U l  -  P i n  1 0  -  L A M P  i s  O N  w h e n  L O  ( O  V D C ) ( Q 7  C o i

I f  l a r n p  c i r c u i t  i s  o p e r a t i o n a l ,  b u t  r e l a y  i s
c i r c u i t  a s  w e l l  a s  r e l a y  c i r c u i t  ( K 1  )

D ISPLAY RESET U l  -  P in  14  (DRSTL)

9 5 8 - 3 i  R E V

2  d i s p l a y  i s  e x e r c i s e d

C o l l e c t o r  i s  L O )
l e c t o r  i s  H I  )

no t  sw i t ch ing  check  Q7

w i th  t he

and U8

p o w e r  i s  f i r s t  a p p l i e d ,  t h e n  p u l s e  u p  t o  H I
power  i s  removed .

DRSTL is  in i r ia l l y  Lo  (ovDC)  when AC
(+5 VDC)  and remains  there  un t l l  AC

Ul  -  P in  10  (D ISPLAY DATA)

U l  -  P i n  1 l  ( D S C K H )  D i s p l a y  S e r i a l  C l o c k  t o  D i s p l a y  B o a r d
Same essent ia l  waveform as  U l  -  P in  10  above.

OUTIL (SSRI OUTPUT INDICATOR T,Aj ' {P)

Display OUT I XX% and in I ' {ANUAL (MAN lamp on) vary
t h e  a r r o w  k e y s  a b o v e  a n d  b e l o w  s e t p o i n t .

the  percentage ou tpu t  w i th

U10  P ln  2  i s  L0  -  LAMP IS  0N  (OVDC)

U l O  P i N  2  i S  H I  -  L A M P  I S  O F F  ( + 4 . 2  V D C )
U lO  P in  3  i s  Lo  -  LAMP IS  oN  (OVDC)

U I O  P i N  3  i S  H I  -  L A M P  I S  O F F  ( + 4 . 2  V D C )
I f  l o g i c  l e v e l s  a r e  c o r r e c t  a n d  i n d i c a t o r  l a n p  d o e s  n o t  o p e r a t e ,  r e f e r  t o

D l s p l a y  a n d  M o t h e r  B o a r d  S e c t i o n s .

P8  P lns  4  and  5  Connec to r  -  SSR1  OUTPIJT

C o n n e c t  t h e  A C  l o a d  a p p r o p r i a t e  t o  t h e  t r i a c  ( t e r r n l n a l s  P 8  -  4 + 5 ) .  U s e  s t a n d a r d

t r o u b l e s h o o t i n g  p r o c e d u r e s  t o  c h e c k  o u t  t h e  s o l i d  s t a t e  r e l a y  c i r c u i t .

WAVEFORM ACROSS
OUTPUT TERMINALS
WHEN SSRI  IS  OFF"

CONOIJCTING

- 9 9 - LFE Ins t runents  D iv is ion
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10.6  I /O BOARD WAVEFORMS AND TEST POINTS

Flv 05 b l.5mr

I  &  P i n  1 l ( A S W I B )Ana log S w r t  c h
- r 5 V

P u l s e  r e p .  r a t e  A P P R O X .  2 5 0  m s .

( N o  s i t n a l s  o n  P i n s  2  &  1 0 )

o v
- . t v

INDICATOR LA}IP DISPLAYS

R E M L  ( R e r n o t e  I n d l c a t o r )
T U N L  ( T u n e  I n d i c a t o r )
C A L L  ( C a l i b r a t e  I n d i c a t o r )
I ' {ANL  (Manua l  I nd i ca to r )

START CONVERSION PULSE (STCONL)  U I  _  P iN  2- l  
r l - -

|  |  |  |  4 . 2 v P / P

U U i-'i*,L I
--{ ttOnr (lordl.-

OUT2L  (SSR2  OUTPUT INDICATOR LAMP)  (U l i _P in  2 )

r 5 V

o v
- . 5 v

At  U l i  -  P in  2  mon i to r .  P ress  D ISPLAY key  un t i l  OUT2  % appea rs  and  l n  MANUAL
( | , lAN  l amp  on ) .  Va ry  t he  pe rcen ta te  ou tpu t  w i t h  t he  a r row  keys  above  and  be low

s e t p o i n t .

Ul  l  -  P in 2 i .s  L0 -  0UT2 Lamp is  0N
U l  I  -  P IN  2  i s  H I  -  0UT2  Lamp i s  OFF

I f  l o g i c  l e v e l s  a r e  c o r r e c t  a n d  i n d i c a t o r  l a m p  d o e s  n o t  o p e r a t e  r e f e r  t o  M o t h e r

a n d  D i s p l a y  B o a r d  T r o u b l e s h o o t i n g  S e c t i o n s .

R27  lR28  Junc t i on  -  f n teg ra to r  Ramp

t . o  v NOTE:The ampl i tude and \^ r id th  o f  th is
Ramp depends upon the  s igna l  lnpu t
t y p e  a n d  t h e  v o l t a t e  o r  t e m p e r a t u r e
i n p u t  1 e v e 1 .

CR5/CR5 Junc t ion  INTOL Compara tor  Outpu t

- L -  L
l-- zoo-. hmrol-l

25 rrc 
I- r o H

Ul4  -  P l -n  2
U 1 4  -  P i n  1 0
U l 4  -  P l n  l 1  -

U 1 4  -  P i n  I

T h e  d r s p l a y  l a m p  i n d i c a t o r s  m a y  b e  c h e c k e d  f o r  e a c h  o f  t h e  a b o v e  f u n c t i o n s  b y
s e t t i n g  i n  t h e  a p p r o p r i a t e  p a r t  n u m b e r  f o r  p r e s s i n g  t h e  a p p r o p r i a t e  k e y ( s ) .  I f
t h e  s i g n a l  ( l o e i c  l e v e l )  i s  c o r r e c t  a n d  t h e  i n d i c a t o r  s t i l l  d o e s  n o t  w o r k  r e f e r
t o  t h e  M o t h e r  B o a r d  a n d  D i s p l a y  B o a r d  t r o u b l e s h o o t i n g  s e c t i o n s .
For  the  above (U l4  -  P in  I  -  MAN,  P in  2  -  REM,  P in  l0  -  TUN,  when LA. | {P  is  ON -

Log ic  leve l  i s  L0  (OVDC)  P in  1 l  -  CAL.  When LAI ' IP  is  OFP -  Log ic  leve1 j , s  t l l  (+5
VDC )

LFE Ins t ruments  D iv rs lon -  1 0 0 -
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as  s igna l

Pu lse  Ampl i tude inc reases  as  s igna l

U9 -  P in  3  (OUT/ IN)  Ana loe  Swi tch

ANALOG SWITCH INPUT -  U9

U 9  -  P i n  1 3  -  ( I N l )  -  V a r i e s  w i t h
U 9  -  P i n  1 4  -  A p p r o x .  + 1 5  m V  l e v e l
U9  -  P in  14  -  App rox .  +49  rnV  l eve l

+ 2 . 4 5  V D C  a t  R 5 / R 6  J u n c t i o n
-2 ,45  VDC a t  Z2 lR l9  Junc t i on

o.65 voc

ovoc

i npu t  leve l  inc rease.

Pu lse  arnp l i tude inc reases
input  1eve1 increases .

SIGNAL INPUT

(REFERENCE)

o v

l 0  . 6 .  l

U3

ANALOG OUTPUT 1 /ANALOG OUTPUT 2 WITH 4 20 mA OUTPUT CIRCUITRY

o r  U 4  -  P i n  1 6  ( V o u t )

0  to  +3  VDC (Approx .  )  ou tpu t  leve l  as  ou tpu t  cur ren t  i s  changed f rom 4  mA to  20
mA DC.

CONNECT DIGITAL VOLTMETER ACROSS R3O RESISTOR.

DC vo l tage leve l  can  vary  f rom 0 .8  V  to  +4  VDC as  lnput  c -u r ren t  i s  chanted  4  to
20 mA DC.

C o n n e c t  1 0 0 0 0  1 / 4 W  r e s i s t o r  a c r o s s  r e a r  t e r m i n a l s  P 9 - E  a n d  P 9 - D  ( O U T  2 )  ( I i O

Board  Ana log  Output )  and a  10000 res is to r  across  P8 -  P in  4  and P5.  (CPU Board
0 u t p u t ) .  ( O U T l )

I .J i th  e i ther  OUTl  o r  OUT2 on the  d isp lay ,  vary  the  percentage 0UTPUT wj . th  the
ar row keys  and no te  tha t  the  OUTPUT changes f rom +4V to  +20 VDC (Approx .  )

i 0 . 6 . 2  S O L I D  S T A T E  R E L A Y  O U T P U T  2  C I R C U I T

With the display in OUT2 XX% and MAN
w i t h  t h e  a r r o w  k e v s .

i nd i ca to r  0N  va ry  t he  pe rcen tage  OUTPI IT

Q6  Base  sw i t ch ing  f rom OVDC to  +0 .75  VDC

Q 6  C o l l e c t o r  s w i t c h e s  f r o m  + 4 . 2  V D C  w i t h  0 %
OUT TO 2.0 VDC as % OUT is  increased
Then  the  OUT 2  l amp  w i l l  i l l um ina te

P9 Pins D and E (SSR2) REAR TERMINAL CONNECT0RS

Connec t  app rop r i a te  AC load  to  t he  ou tpu t  t e rm ina l s
o u t  t h e  c l r c u i t .

(  1AMP o r  50  mA)  and  check

LFE Ins t rumen ts  D i v i s i on- 1 0 i -
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I O . 7  M O T H E R  B O A R D  T E S T  P O I N T S

T h e  M o t h e r  B o a r d  i s  t h e  i n t e r c o n n e c t  j u n c t i o n  f o r  e a c h  o f  t h e
a s s e m b l i e s .  T h e  8  t r a n s i - s t o r s  d r i v i n g  t h e  i n d i c a t o r  f o r  e a c h  o f
f u n c t i o n s  a r e  l o c a t e d  o n  t h i s  b o a r d :

cAL -  Ql  our2 -  Q5
ruN - Q2 ALM2 - Q6
MAN - Q3 oUTl - Q7
REM -  Q4 ALMI -  Q8

I f  t h e  l o g i c  s i g n a l  l e v e l  i s  n o r r n a l  o n  P l  o r  P 2  c o n n e c t o r  a n d  t h e

d o e s  n o t  o p e r a t e  t r a c e  t h e  s i g n a l  t h r o u e h  R N I  r e s j s t o r  n e t w o r k  I

t h e n  c o l l e c t o r  Q l  -  Q 8  t r a n s i s t o r  t o  t h e  d l s p l a y  b o a r d  c o n n e c t o r  -

Q l  -  Q8  TRANSISTOR COLLECTOR

I,A.I ',IP ON - +5 VDC
LAMP OFF .  - 38  VDC

1 0 . 8  K E Y P A D  C I R C U I T  ( P 4  C o n n e c t o r

P 4  -  P i n s  5  a n d  P r n  6  ( K R O .  K R l )  C o n n e c t , o r

Pu l ses  w i l l  AL I .T IAYS be  p resen t  on  KRO and  KRI  and  P rns

N o  p u l s e s  s h o u l d  a p p e a r  a t  P 4  P i n s  1  t o  4  u n t i l  a  k e y
t i m i n g  i n t e r v a l  i s  d l f f e r e n t .

P 4  C o n n e c t o r  -  K e y p a d  T n p u t

l

4  e 1 e c t r o n i c
t h e  f o  l  l o w t n g

r n d i c a t o r  l a m p
o  t . he  hase  and

P 6 .

5  a n d  6  o f  L ' 4  c o n n e c t o r .

f s  p r e s s e d .  K R O  a n r l  K R I

c o n t i n u i t y  c h e c k  w r t h  P 4
i s  v e r i f  i e d ,

PRNSS PI ] I ,SES APPEAR AT
D i S P L A Y  o R  L A S T  -  P r n  4  ( K C l )

N 0  o r  S T A R T / S T 0 P / R E S E T / A I J T O  -  P i n  3  ( K C 2 )

YES o r  AUTOi  MANUAL, /PAUSE/PARAM -  P rn  2  (KC l  )
PARAM CHK 0R RETURN -  P in  I  (KC0)

I f  p u i s e s  d o  n o t  a p p e a r  a s  i n d i c a t e d  t h e n  p e r f o r n r  a
r e m o v e d  a r r d  t h e  A C  p o w e r  o f f .  R e p l a c e  k e y p a d  i f  d e f e c t

COMMUNI CATION TROUBLESHOOTING

P4

l 0  . 9

T h e  r e p a i r  o f  a  c o m m l l n i c a t i o n s  b o a r d  i s  a  f a c t o r y  p r o c e d u r e .  H o w e v e r ,
s c h e m a t i c s  a n d  p a r t s  l i s t s  h a v e  b e e n  p r o v i d e d .  M o s t  p r o b l e n L s  w r  t h  t h e
c o m m u n i c a t i o n s  o p t i o n  r e s u l t  f r o n r  t h e  i n s t , a l l a t i o n .  T o  a i d  j r r  t r r r t t b l e s h r r o t i n g
t h e  a p p l i c a t i o n ,  t h e  f o l l o w i n g  m o s t  c o r i f i L o n  i n s t a l l a t i o n  f a r r l t s  a r e  l i s t e d :

I  .  Make  su re  t ha t  t he  f  o r rna t  sw i t ches  on  the  COMM boa rd  have  l r r : r . n  se l  w t  t h  t  he
b a u d  r a t e ,  p a r i t y ,  h a n d s h a k e  a n d  u n l t  a d d r - e s s  t o  m a t c h  t h e  h o s t . .  R e f e r  t o
t h e  i n s t a l  l a t i o n  m a n u a l  f  o r  s e t  t i - n g  i - n f  o r r n a t  i o n .

2 . M a k e  s u r e  t h a t  t h e  l i n e  d r - o p  i n  t h e  l e a d s  f r o r r r  t h e  e x t e r n a l  p o w e r  s t t p p l y
f o r  l s o 1 a t e d  c o m m u n i c a t f o n s  t o  t h e  S e r i e s  2 0 0 0  c o n t r o L l e r  i s  n o t  e x c e s s t v e
a n d  t h a t  t h e  p u l s e  l e v e l s  a t  t h e  r e c l e v e r s  a r e  s u f f l c i e n t  t o  b e  r e c o g t r i z e d .

L F E  I n s t r - u n e n t s  D i v i s i o n - t o 2 -
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Comrnun i ca t l on  l eads  can  p i ck  up  no i se  wh i ch  may  be  i n te rpe tec i  as  da t ' a  b i t s '

R e f e r  t o  S e c t i o n  1 0 . 1 0  f o r  s u B g e s t i o n s  o n  n o i - s e  s u p p r e s s i o n ,  l e a d  c a b l r n g

a n d  s h l e l d i n e .

A  con fus ion  ex i s t s  be tween  Da ta  Commun ica t i on  Equ ipmen t  (DCE)  and  Da ta

Te rm ina l  Equ ipmen t  (DTE) .  Recheck  the  commun ica t i ons  connec t l ons .  I f  t he

c o n t r o l l e r  s t r I I  d o e s  n o t  c o m m u n i c a t e ,  i t  i s  s u g g e s t e d  t h a t  t h e  S e r l e s  2 0 0 0

contro l ler  have the handshake turned of f ,  the DATA SET READY and DATA

TERMINAI,  READY leads t led h ieh at  the host  and the SEND DATA and RECEIVE

D A T A  l e a d s  i n t e r c h a n g e d  t o  s e e  i f  t h e  c o n t r o l l e r  w i l l  r e c o g n i z e  s i t n a l s .

I f  i t  does ,  t he  handshak ing  can  be  tu rned  back  on  ( r f  needed )  and  then  t r y

i n t e r c h a n g i n g  t h e  f o l l o w i n g  s e t s  o f  l e a d s  t o  d e t e r m i n e  t h e  c o r r e c t  c o n -

n e c t i o n s .

REQUEST TO SEND ANd CLEAR TO SEND
DATA SET READY ANd DATA TERMINAL READY

T h e  c o n t r o l l e r  d o e s  n o t  r e j e c t  d a t a  i n  a n  i n c o r r e c t  f o r r n a t .  R e c h e c k  t h e

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

1 0 .  I O  N O I S E  S U P P R E S S I O N

The  p r imary  sou rces  o f  e l ec t r i ca l  i n te r fe rence  (EMI  )  t ha t  can  lmpac t  any

m i c r o p r o c e s s o r  c o n t r o l l e r  a r e  i n d u c t o r s  m o s t  c o m m o n l y  f o u n d  a s  c o i l s  a n d  w i n d i n g s  r n

r e l a y s ,  t r a n s f o r m e r s  a n d  s o l e n o i d s  o r  a r c s  r e s u l t i n g  f r o m  w e l d l n t  e q u f p m e n t  o r  a c r o s s

o p e n i n g  c o n t a c t s .  I t  i s  i m p o r t a n t  t o  s u p p r e s s  a n y  p o t e n t i a l  f o r  e l e c t r i c a l  n o j s e  a t

i t s  s o u r c e  t o  e n s u r e  r e l i a b l e  o p e r a t i o n  o f  c o n t r o l l e r s  a n d  o t h e r  e l e c t r o n l c

e q u i p m e n t .  I f  a  p a r t i c u l a r  a p p l i c a t i o n  c a u s e s  t h e  c o n t r o l l e r  t o  a c t  s t r a n g e l y ,  t h e

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

i n s t a l  1 e d .

3 .

4 .

Ac
SUPPLY

D C
POWER

N O I S E  S U P P R E S S I O N
AC C IRCUITS

NOISE SUPPRESSION
DC C IRCUITS

I n  m o s t  c a s e s ,  R C
s u p r e s s i o n .  M O V ' s  m a y
necessary  components
f r o m  t h e  f a c t o r y .

K I T

1 8  2  1 -  1 0 0
1 8 2 i - 9 8
1 8 2 1 - 9 9

LFE Ins t ru rnents  D iv is ion

supressors should be used across induct
be used across supply  l ines and power t

a r e  n o t  r e a d i l y  a v a i l a b l e ,  t h e y  n a y  b e

i v e  i o a d s  a n d  f o r  a r c
r a n s f o r m e r s .  I f  t h e
p u r c h a s e d  r n  k i t  f o r n

I TEM

RC KIT
MOV KIT
MOV KIT

MAX AC

240 VAC
130 VAC
250 VAC

RATING

0 .  l uF /  22o f i l 47 f i
35  Jou les
70  Jou les

1 0 3
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Low leve l  s  i gna l  l eads  and  h igh  vo l t a te  power  cab les  MUST no t  be  run  i r r  t t t e  s ; r l t r e

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

W h e n  w i - r i n g  t o  t h e  c o n t r o l l e r ,  t w i s t e d  p a i r  w i t h  i n s u l a t e d  s h i e l d  i s  r e c o l l r l n P r r r l e r l  f o r

a l l  s i gna l  l eads .  Make  su re  t ha t  t he  sh ie ld  i s  g rounded  ONLY AT  THE CONTROLI ,ER.  Be

s u r e  t o  p r o t e c t  a g a i n s t  g r o u n d  l o o p s  i n  s i g n a l  1 e a d s ,  s h i e l d s  a n d  a l l  o t h e r  i r r p u t  ' r r . t d

o u t p u t  w i r i n g .

L F E  I n s t r u m e n t s  D i v i s i o n - 1  0 4 -
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S E C T I O N  I 1  -  C H E C K L I S T

B e f o r e  s h i p r n g  a n y  c o n t r o l l e r  t h a t  h a s  b e e n  m o d i f r e d  o r  r e c a l i b r a t e d ,  m a k e  s u r e  t h a t :

l )  A P P L I C A T I O N  C O N F I G U M T I O N  a t r e e s  w i t h  c u s t o m e r  s p e c i f i c a t i o n s .

2 )  CASE and  PART NUMBER labe l s  rnc lude  a l l  mod l f i ca t i ons  made  i nc lud j -ne  SPAN (and

C A L  v a l u e s  f o r  v o l t a g e  o r  c u r r e n t  I n p u t s ) .

3 )  E P R O M  a n d  u P  a r e  f i r m l y  i n  t h e i r  s o c k e t s .

4 )  I / 0  a n d  C P U  b o a r d s  a r e  f i r n r l y  1 n  t h e i r  b e z e l  a s s e r r b l y  c o n n e c t o r s .

5 )  S p a c e r  r o d ( s )  b e t w e e n  I / 0  a n d  C P U  b o a r d s  i s  f i r r n l y  i n  p l a c e .

6 )  A l 1  o t h e r  p l u g - l n  c o n n e c t i o n s  a r e  t r g h t .

7 )  E l e c t r o n r c  a s s e m b l y  i s  p r o p e r l y  m o u n t e d  i n  t h e  c a s e ,  r i g h t  s l d e  u p  a n d  s n u g .

8 )  R e a r  t e r m i n a l  s c r e w s  ( s e e  n o t e )  a r e  i n  p l a c e .  C o l d  J u n c t i o n  r e s i s t o r  i n  p l a c e
o n  t h e r m o c o u p l e  i n p u t  u n i t s  o r  r e m o v e d  f r o m  R T D  a n d  D C  i n p u t  u n i t s .

9 )  0 1 d e r  u n i t s  w i t h  t h e  c o l d  j u n c t r o n  t h e r m o c o u p l e  c o r n p e n s a t o r  m o u n t e d  o n  t h e  r e a r
c a s e  t e r n i n a l s ,  h a v e  t h e  s a m e  c o l d  j u n c t i o n  r e s i s t o r  l n s t a l l e d  o n  t h e  r e a r  t h a t
w a s  u s e d  f o r  i n p u t  c a l l b r a t i o n .

1 0 )  A 1 1  c o n t r o l  f u n c t i o n s  a n d  o u t p u t s  h a v e  b e e n  p r o p e r l y  t e s t e d .  ( S e e  s e c t r o n  7 ) .

- : - i !  
NOTE /r*

MOST REAR TERMINAL SCREWS ARE IN A SEPARATE KIT AND NOT INSTALLED AT
THE FACTORY.

- 1 0 5 - L F E  I n s t r u m e n t s  D i v l s r o n
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THIS  IS  A  BLANK PAGE.

L F E  I n s t r u m e n t s  D i v i s i o n - 1 0 5 -
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S E C T I O N  I  2

SCHEMATICS

LAYOUTS

ELECTRONIC PARTS L ISTS

( S E E  F I G U R E  I - I  F O R  M E C H A N I C A L  P A R T S  L I S T S )

- 1 0 7 -  L F E  l r r s t r u m e l ' i t s  D i v r s r o r r
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( IPU BOARD OUTLINE
FIGURE

- EARLY
12-2
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TF-l4PocAE'Y PAETs PLAc-€J./rgNf
Prl{otN6 6OAa:D Re\JiSTOCJ

VERS ION
1651-247  REV B

socLE'r

SOCK€T

*e+f S||JY

L E A D  A 5 5 Y

.cn=N$@--r

]D A6
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1
0
0
1
3
0
1
1
1
0
1
1
1
1
1
1
I
1

I

I

i1849-1212 i R[S-12.7K 1?
1855-4992 ! nrs-qg, gx o, rz
1846-13 i R[S-1K 5,
1849-2551 I RrS-2,55l( 1?
1846-152 i RFS-1,5t( 5?
1$,4$-i) i  RES-Zooa 5?
1822-470 i nrs-qtq sz
IB22-391 i Rrs*3900 52

, 2
t f
i 0
i 0
] 1
i 0
: 0
, 0
j 0

] o
i 0
i 0
i 0
i 0

0
1

. 0
i 0

' , 2
i 1
, 0
] o
i 0
i 3
. 0
i 0

)
i 1
t 0
l 1

i l
i i
', 1
r 1
i 1
i 1
. l

( c o n t i n u e d

1B4g-Li  :  Rrs-tx 5",
1846-11 i  RES-10A 5?
IB49-231? i RES-23.7K 1?
Ilqi,9-:13i? i nrs-z:.lr 1z
1849-3321 I RrS-3,32|( 1?
1B4e ll i Rts 1K 1?
t846-157 i RES-1.5K 52
lB49-2? i Rrs-200a 1?
1846-11 I  Rrs- tOq le"
1846-181 . RtS-1804 5Z
1846-431 i RES-430A 5?
1846-222 i Ris-2,2K 5?
18,46-152 i RtS-7,5K 5Z
1846-391 i RES-390q 5?
1846-22? i RES-2,2K 5?
1846-14 .  RES- l0K 5?
1846-16 i Rrs-lr't 5?
1849-3121 i  RrS-3,32l (  i?
1675-429 | POr-5t(
1675-4?9 i P0T-5K
?036-324 | rc-cD40428
2036-323 : rc-AD558J
2036-323 i IC-AD55BJ
2036-322 i IC-1F441
2036-309 i  IC- t  F442
2036-328 i IC-l '10C8050
2036-318 i  rc-14051
zhlo-l2o I ic-t'toc304o
1811-458 i  IRrAC-r2500D
2036-337 l RttUtAl0R-78112
2036-269 : RtGULAI0R-79112
2036-219 i Rr6tJrAT0R-78r05
2036-296 i rc-z| l4588
2036-316 ,  I i -2N458

i
t 0n  nex r  pa9e l
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I COTUI'I|I ! DiSCRIPTION PCB PART NUI(BIR

PARTS L IST  -  I /O  BOARD -  V I IO  ALARM 2
F I G U R E  1 . 2 _ 1 7

i ' o i *nn ss*i-lu' An.Al-ri/' ANA2 ' 
-1u?[lt!?Nfiu-l ureorirlllliilt 

'
i s I rl/1A ssR2-il/Al1A1-fr/0 A|.lA2 l 1651-18ee i 16!1 1!!! ,
i  c i r ito ssnz-w/o A|tAl-t{/0 AltlA2 i 1651-1900 i 1651-2057 i
; D i itb isnz-tt lntl[t-w/etlez ; io5t-tgot l- 1651-20s8 ,
i r i t. l /50mA SSRz-il/0 A|iAl-i l /0 ANA2 I 1651-1902 i 1651 2059 i
i r i l/somlq ssR2-l{iA|'lA1-li/0 A|.lA2 i 1651-1903 i 1651-2060 i
i G i lt lo ssnz-ti/o ANAt-tl/ANA2 i 165i-1e15 i tolt-zooa i
i lr I fl/0 ssR2-|l/Al\lA1-il/0 A|{A2 i 1651-1917 I 1651-2070 |
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| , c0L|Jil|,l, ] ! i i P A l ] x U 1 1 , 1 . o , ' ' * l P I I 0 N ]
7 i  1951-123 iHrArSr | ' lK
5  i 1 9 5 1 - 1 2 3  i H i A r S r | . l K
6  i 1951-123  l | l rA rs i l , rK
8  i l g g o - g z  i s t l P P o R T
9  i 1 9 0 1 - 4 3  i S C R E l d

C3,C4,C5 i  105-140 I  tAP-4,7uF
c11,18,19,20,21i  105-250 .  CAp-0.47 , tF-25v
c22,C27,C?8,CI4 i  i

C8 30i-125 i CAP 100 pF
C9 i  305-185 i  CAP-0,22 uF-100V
c10 i 305-151 i Cep-tSO pr-ttv

U1,, i l2 i  305-439 i CAP-,002 uF-125 VAC
cl l ,cto i  los-4:s i  cAp-,002 uF-r25 VAr

C17 ;  105-97 :  CAP-,04 pF 600 V
c23,t26 i 305 153 i CAP-0,1 uF-10V

C25 :  305-97 l  CAP-,04 uF-600 V
C25 i  305-439 i  CAP-,002 uF

C14, f35,C36 |  305-156 r  CAP-0, i  uF-20V
CJC1 i  1835-317 :  RIS-Ni  15,020

cR1 ,CR5,CR6 i  1811-276  :  D I0Dt -1N4 l4B
cR2 i  1811-276 |  DI0DE- lN4148
cR3 |  1811-?16,  DI0D[-1N4148
cR7 i  tB11-276 i  DI0D[-1N4148

Jl7,J2B I  te l t - too ;  JUf iPER
J31,Jl2 :2060-219 i CH0KE

J 34 i 1835-106 i JUi'1PER
J36  |  1835-106 ,  JU I | IPER

11,12 | ?,460-729 i CH0K[
t3 i2060-229 iCI"IOKI
P7 : i45-766 i CONI'IICI0R-6 PI| ' l
Q1  i 2036-104  i rRA | . lS rS r0R-2N2222
Q2 .203b-321 ,  IRANSISI0R-2l ' l2904
Q3 i2036-76  i rRA | lS rSr0R-2N3904
r ]4 :2016-76 I  IRANSIsT0R-2| ' l3904

, a5 i 2036-321 i TRANSISI0R-2N2904
,  06 .  2036-76 |  TRANSIST0R-2N1904

R3 , 1846-10i I  RES-100i '1 5""
R4 :  1846-191 i  Rts-3909 5""

i R5 i 184.9. '2{91 i RES-2,49I( 12
i  R6 !  1849-4992 i  R[S-49,9K 1?
;  R 7  i 1 8 4 9 - l l  i R E S - I K 1 ?

R8,R56 ,R5 i  ' 1849 -4022  l  RES-40 ,2K  1 :
R9,Rl0 1849-25 .  RES"200K l :

i  R11 i 1846"24 i R[S-20K 5t
Rl? ,  iB49-2432 :  RtS-24, iK 1?
R13 I  1g4g-24j2 i  RES-24,  jK 1?
R15 i 1849-14 i R[S-10K 1?
R16 i  1849-9092 i  RES-90,9K 1?
Rig ,  teqo- t tz  ,  Rts-1,5K 5?
R22 i 1849-214 I RES-210K 1:

i i

A i B

Qrv =l,..qtt
0 ' 1 '
0 i 0
1 i 1
1 i r
1 i r
3 i l
y : J

|]
qTY
1
0
0
1
1
J
q

6
i  !TY
. 0
r 1
i 0

t
QIY
0
0
0
1
I
j

I

0
qrv
1
1
0

i l ;

| arl j.
i 0 l
i o l
l 0 l

i r i
i 1 i

. 3 i
i 9 i
, ;
i l

i 1 .
t I i
i t i
i 0 l
: 0 i
i 0 i
t ? i
i o l
i 0 i
i 3 i
: 1 i
i 3 i
' 0 1
i 0 .
t 1 i
i 0 l
i 0 i
i t l
: 1 i
i 0 :

l F

:  Qtt
i 1
i 0
l 0

i 1
i 1
i 1
l 0
t 2
i 1
i 2
i 1
i 0
i i
l t
i j
i 0
l 1

i 1
i 0
, 0
! 1
i i
' 7

0
0
0
0
1
1
i
I
I
1
l
7
1
0
0
I
1
1
1

0 i
0 l

0
0
0
0
1
I
I
1
1
1
l
7
1
0
0
i
1
1
1

1 l
T
1 i
0
7
0
7
0
0
3
1
3 ,
0
1 '
1
0 i
0 ,
1 ,
1
2
1 .
1 .
1 .
0 l
0 :
1 r
l i

0 i

1 ,
1 l
1 l
1 i
1 i
3 '
2
1 l
0 :
1 l
1 i
1 l
1
I

2 ' ,
0
0 l' ) ,

0 ,
0 i
l :
1 .
l i
1 ,
0 .
l :
0 i

? :
1 .
I
0 '
t ,
1 ,
1 ,
l ,
1 i
0 i
0
1
f i
1 i
1 .
1 i
1 i
3
?
1 i
1 l
0 l
1 l

I
i i
1 '

i

l
l .
1 i
0 .
2 :
0 ,
? l
0 ,
1 ;
l i

1 '
3 i
0 :
1 l

1 '
? t
0 ,
1 i
t .
2
I .
I '
1 '
0 l
0 r
1 i
1 ;
1 .
1 l

1 ;
1 i

1 i
1 i
3 l

l ,
1 i
0 l
1 i
1 l

1 :
1 i
1 i

0 i
0 ,
0 ;
2 i
0 l
1 i
3 i
1 i
j i

0 i
0 :
1 l
? l

0 i
1 l
1 !

0 ,
l i
I
1 i
0 i
0 ,
0 l
0 l
1 i
I ,
t i
1 i

1 i
1 i
3 :
7 t
1 l
q r
0 l
1 i
1 l
1 l
1

1
I
i
7
?
0
7
0
0
3
I
3

0
2
1
1
2
I
I
1
I
I
1
I
I
1
I
T
1
1
l
2
1
1
1
1
T
l
1
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R24 i 1849-I?12 i RES'12.7K 1?
R25 :  1855-4992 |  RES-49,9K 0, IZ

R26,R2B i  1846-13 i  RES-1K 5?
R27 i  i849-2551 i  RrS-2,55K l?
R29 !  1845-152 |  RES-1,5K 5?
R30 1 1846-22 ! R[S-2000 5?
R3i i IB22-470 i RES'47a 52
!3] :
R32 i

1822-39t i RES-390A 5?

F
[!!
1
1
1
T
1
0
0
0
1
0
0
0
1
1
1
1
I

A i 8
lr,i.0ll
1 l 1
1 i  1
1 i 1
2 t ' -2
1 i 1
0 1 , 0
0 i 0
1 i 1
0 i 0
0 i 0
0 1 0
0 1 0
0 i l
0 i r
0 i 1

0
0
0
1
0
0
0
0
0
0
0
0
0
1
0
0
T
0
0
2
1
0
0
0
3
0
0
1
1
0
1
I
0

2
0
1
0
1
0
0
2
1
I
1
1
3
1
1
T
1
0
1
0
0
I
L

1 t
0 i
1 i
0 i
0 i

I

0
0
0
0
0
0
0
I
1
1
1
1
?
0
0
0
0
0
0
2
1
0
0
I
3
0
1
1
1
1
1
0
0
1
1
1
1
1

R34, R35
R36
R37
R3B i
Rlq :
R41  l
R42 i

d t l  n r l  I
K q ) r K q l  !

R49 i
R49 i
R49 i
R50 i
R51 i
R52 ,

R53, R54 ;
R55 i
R5B i

1849-13
1846-11
rB49-2312
1849-2312
1849-3321
1849-13
1846-152
1849-2?
1846-11
1S46-1Bi
1846-431
1846-222
1646-752
1846-391
rB46-222
laqo-rq
1846-16
iB49-3321

i  RES.1K 5Z
i RES-10A 5?
!  RES.23,7K 1?
i  nrs-z:, ix tz
i  R[s-] ,32K 1?
i Rts- iK 1z
; Rrs-l .sr sz
i  RES-2000 1?
i Rrs-100 5?
i RES-i804 5?
i RES-430A 5?
i  Rrs-2,2K 5?
i  nES-7,sx sz
i  RES-390A 5?
!  RES-2.2K 5?
I Rts-10K 5?
iR is -11 ' {  5?
i  Rrs-3,32K 1?
.  P0T-5K
i POT-5K
. tC-COlOqZe
! IC-At)55BJ
i IC.AD55BJ
!  IC- tF441
i  tc- i i44z
I I C-t't0c8050
. Ic-14051
i IC-t'i0c3040
; IRIAC-I25OOD
i RlctJLAr0i:7_qL!
i REGUtAI0R-79112
I RECULAIOR.TStO5
i IC-Zr,r458B

0 , 1 l 0
0 i 1 l 0
0 i 2 i 0
|  -  i ^ :  0
0 i 0 i 1
0 l 0 ; 0
1 l 1 i 1
1 ; 1 i 0
1 i 1 i 0
? : 2 1 2
1 i 1 i 1
0 ; 0 i 0
0 : 0 i 0
0  i I  i  0
3 i 3 . 3

0
0
T
2
1
0
0
0
0
0
0
0
0
1
1
0
0
/

0
l
1
0
1
1
0
1
0 -
0

R 100
R 101

u1 , t.J2, tJ14
ii:
U4
U6
U7

: 1675-429
I 1615-479
| ?436-324
| 2036-323
:2036-323
1 2036-322
i 2036-309

uB I 2036-328
U9 l 2036-318
Ul1 i 2036-320
ur2 i 1811-458
vR1 i  2036-337
w2 '20:o-209
vR3 i 2036-239
il : ?q36-2e6
t2 2036-i36 i IC-1|,1458

0 1 0 i 0
0 i 1 i 0v r l i u

r i l 1 1
l r l l

I
1
I
1
1

(con t inued on  nex t  page)
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i  2036-324 i
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t
F
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U
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I  C -CD4O 428

i C

i atl
i 3
i 0
i 0

i 1
i 1
l 0
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i 0
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r l
i 1
i 1

i 1
i 1

B
it
3
0

1 :
QIY-i {
3 i
0 l
0 :
1 :
1 l

0 !
1 i
1 i
1 i
1 i
1 i
1 i
1 i
1 l

I

; D i

i q t v ! a
i 3 i

b i l ; !:
T Y I S T Y i Q I Y
3 : 3 . 3
0 i 0 i 1
0  l I 1 0
1 . 1 ' 1
l i 1  1
0 i 0 : 0
I t I , 1
r i  1 i 0
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1 i 1 , i
1 i 1 i 1
1 i 1 : i
1 : 1 , 1
1 i 1 l 1
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20i6-323 i rc-AD558J
2036-323 I rc-nDSlg.r
t uJD-J t t  l L -L f r t i i l

2036-109 :  rc-1F442 i
2036-328 i rc-ti0c8050
? n ? ( - ? 1 0  r  r a _ 1 / t n ( 1
E U J V  J I U  i  I U  I l U J I

2036-320 i I c-f'{0c3040
1811-458 I rRrAC-r2500D I
2036-337 RTGULAToR-7BLt2
2036-269 i REGULAT0R-79112
2036-239 . REGUIAT0R-78105 :
2036-296 . IC-Z|I45BB :

?036-336 i ]C-ZN45B l

COLUIlN ! DTSCRIPIION

0 i
0
1 i
1 i
1
1 '
1 i

PCB PART NUI(BER
i  , .  i  l { / S 0 t D E R C 0 N I A C T S i I V G 0 I D C 0 N I A L
i t i /1A SSR2-I{ /0 A| lAl- l l /O Af lA2 l  1651-i892 i  1651-2061
l W/tn SSnZ-i t lANAl- l l /0 At ' {A2 i  1651-1893 ,  I65l  1062
i i l lO SSR2-|{ /0 ANAl- l { /0 ANA2 i  1651-1894 i  1651'2063
i t l /0 SSR2-l i /ANAl- i i /ANA2 |  1651 1895 l65i  2064
i l{/50mA SSR2-fl/0 A|.lAl-fl/0 ANA2 i 1651-1896
; ti/50m,A ssR2-|,l/Al'lA1-t4/0 A|-lA2 i 1651-1897
i f{/0 SSR2-|ll/O AllAl-li/Af{A2 : 1651-19i4
j il lO SSR2-ll/Al,lA1-ll/0 Al\lAz i 1651-1916

i651-2065
1651-2066
1651-2067
1651-2069

PARTS L IST  -  I /O  BOARD -  W/ALARM
F I G U R E  1  2 - I 8

,|

THERMOCOUPLE COLD JUNCTION COMPENSATING RESISTOR ASSY
(USED WITH CONTROLLERS HAVING SOLDER PLATED CONTACTS ONL,Y

F I G U R E  1 2 _ 1 9
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S E C T I O N  1 3  - INSTRUCTION MANUAT,S

1 3 . 1 INSTALLATION & OPERATION MANUALS

A 1  I  c o n t r o l  l e r s  h a v e  a n  a p p r o p r i a t e  l n s t a 1  l a t i o n
e a c h  c o n t r o l l e r  i n s i d e  o f  t h e  l n d r v l d t r a l  c a r t o n .
t - h e  f a c t o r y  a s  l i s t e d  b e l o w :

M(]DEL NO

2000
2 0 0  I
2 0 0  2

2 0 0  3
2004
200 5

2 0  1 0
2 0 1  I
20r2

2 0 1  3
2014
2 0  l 5

''rn 1 1
L V  |  |

13.2  SUPPLEMENTARY INSTRUCTION MANUALS

a n d  o p e r a t i o n
E x t r a  m a n u a 1 s

m a n u a l  s h i p p e d  w r t h
a r e  a v a i l a b l e  f r o m

PART NUMBER

9 5 5 * 2 4 1
9 5 1 ; - 2 4 1
9 5 5 - 2 4 1

9 5 5 - 2 5 7
955-251
955-265

955-239
955-239
955-249

955-249
955-252
955-252

955-256

t o  a i d  i n  r n s t a l l a L i o r r  o r  o p e r a t i o n  o f
l s  a r e  i n c l u d e d  i n  t h i s  s c c t  j  o n .  T h e y

c o n t r o l l e r s .

DES CRI  PT I  0N

SELF-POWERED CURRENT T,OOP FOR
2-WIRE TRANSDUCERS

REMOTE START/STOP ON SECONDARY
OUTPUT P INS

BRIDGE TRANSDUCER POWER SUPPLY

NON- ISOLATED DC TRIGGER OUTPUT
RETRANSMITTING ANALOG OUTPUT
OPEN COLLECTOR OUTPUT

REMOTE START/STOP ON ALARM 2  P INS

Some
t h e
nay

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

I  NSTRI ICT I  0N NO .

9 \ 6 - 6 4 6

9 5 6 - 6 5 5

956-667

956-670
956-67 |
956-67 3

956-684
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>=|FF Instruments Division
, t2 

- '_- 
A Mark lV Company

SUPPLEMENTAL
M A N U A  L

ST]PPLEMENTARY INSTRUCTIONS FOR SERIES 2OOO
WITH SELF-POWERED CURRENT LOOP INPUT FOR 2-WIRE TRANSDUCERS

ser ies 2000 contro l lers wi th th is  modi f icat ion are equipped to
receive s ignals f rom remote 2-wire 4/20 nA f ransmit ters.  The
internal  power supply in  the Ser ies 2000 contro l ler  wi l l  supply
approximately  36 VDC (or  other  vol tage per  speci_al  order)  to
the remote t ransmit ter .  The wir ing to terminals F,  G & H shal1
be as shor , rn below. A11 other  wir ing shal1 be as descr ibed in
the standard insta l la t ion manual  sh ipped wi th the uni t .

N O T E :  S h i e l d ,  i f  u s e d ,  m u s t  b e
connec ted  to  p in  F .  Do
no t  connec t  sh ie ld  t o
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any other  ground.
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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 


