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

O U T  F111 

MELSE,C-KOJ i s  p rov ided  w i t h ,  b e s i d e s  t h e  s t a n d a r d  i n s t r u c t i o n  

s e t  c o n s i s t i n g  of  18 c o n t r o l  i n s t r u c t i o n s  and 8 d a t a  i n s t r u c -  

t i n s ,  a l l  of which a r e  a v i a l a b l e  i n  t h e  s t a n d a r d  K O ,  K 1  or  

K 2  C P U ,  a d d i t i o n a l  1 5  a p p l i c a t i o n  i n s t r u c t i o n s .  

2 wds., 

D I 1 0 ,  DI I I  

The a p p l i c a t i o n  i n s t r u c t i n  s e t  i n c l u d e s  I 3  a r i t h m e t i c  ope ra -  

t i o n  i n s t r u c t i o n s  and 2 high-speed  program p r o c e s s i n g  i n s t r u c -  

t ions , .  

O U T  F l 1 4  

This manual describes the functions and practical use of the 

a p p l i c a t i o n  i n s t r u c t i o n s .  

( F o r  t h e  s t a n d a r d  i n s t r u c t i o n  s e t  , re fer  t o  IfMELSEC-K Program- 

3 wds., 

DllO - D 1 1 2  

ming Manualft .  ) 
.. . . 

O U T  F l l 5  

2 .  A P P L I C A T I O N  INSTRUCTIONS LIST 

3 wds.,  

D 1 1 0  - D 1 1 2  

Category  of  
i n s t r u c t i o n  No. I 
f 

A r  i t hmet i c  

o p e r a t i o n  

i n s t r u c t  i o n  

Name 

8 - b i t  d a t a  a s s o c i a -  

t i o n  ( r e g i s t e r  

p a i r i n g )  
~ 

1 6 - b i t  d a t a  d i s -  

s o c i a t i o n  ( r e g i s t e r  
p a i r i n g  o f f )  

1 6 - b i t  d a t a  AND 
o p e r a t i o n  

1 6 - b i t  d a t a  OR 
o p e r a t i o n  

Batch s h i f t  of M 

Batch s h i f t  of D 

Data regis ter  I used  I n s t r u c t i o n  

OUT F l l O  1 2  wds., 

D l l O ,  D l l l  

OUT F I I 2  2 wds., 

DllO, D I I I  

OUT ~ 1 1 3  
~ ~~~ 

2 wds. , 
D I I O ,  D l l l  

- 1 -  

c 



Category of 
i n s t r u c t  i o n  

Name I n s t r u c t i o n  Data register 
used No . 

7 

8 

9 

1 o.,. 

11 
c > .'. ~ 

1 2  

1 3  

1 4  

15 

Batch reset of J) O U T  F116 2 wds., 

D 1 1 0 ,  D l l l  
~- ~ 

I n d i r e c t  r e a d i n g  of 

T ,  c ,  D 

O U T  F117  2 wds., 

n l l o , ,  D l 1 1  

I n d i r e c t  w r i t i n g  of 

T ,  c ,  D 
O U T  ~ 1 1 8  2 wds., 

D l l O ,  D 1 1 1  

Y-D Data - t r a n s f e r  - O U T  ~ 1 1 9  2 wds., 

D l l O ,  D l l l  

4-1 6 Decode/encode O U T  FlO8 3 wds., 

D l l O  - D l 1 2  

1 6 - b i t  check O U T  F l o g  2 wds., 

n l l o ,  D l l l  

n a t a  i n v e r s i o n  O U T  F l O O  1 wrd.,  D l l O  

S E T  ~ 1 2 6  High-speed program 

c a l l  i n s t r u c t i o n  

High-speed 

p r o c e s s i n g  

i n s t r u c t -  

i o n  

2 wds., 
~ 1 2 6 ,  D123 

High-speed program 

r e t u r n  i n s t r u c t i ' o n  

R S T  ~ 1 2 6  

:b A l l  available peripheral equipment is a p p l i c a b l e  and program inpu t /  
output are possible with P U  o r  GPP. 

- 2 -  



3. DATA REGISTER ASSIGNMENT AND APPLICATION 

~~ 

1 

Func- 1 N o .  
No. 1 Name of  f u n c t i o n  t i o n  

8 - b i t  d a t a  a s s o c i -  Fl10 

a t i o n  

Data register 

3 1 6 - b i t  d a t a  AND F112 

4 1 6 - b i t  d a t a  OR 

5 I F114 

Batch s h i f t  o f  M 

6 

7 

Ratch s h i f t  o f  D E115 

Batch reset  of  D F116 

I n d i r e c t  r e a d i n g  

o f  T , C , D  
I 

I n d i r e c t  w r i t i n g  

of T , C , D  

Y-D Data t r a n s f e r  
- 

~ 1 1 7  

F I  18 

F l l 9  

Encoded 
o r  de- 
coded re- 
s u l t  

0 

- 
I _ -  D l l O  Dlll 

Lower 8- 
b i t  D No. Upper 8- 

b i t  D No. I 

- 

I 

- 

I 

Associa-  
t e d  D No. 

D No. be-  
f o r  d i s -  
s o c i a t i o n  Upper 8- 

b i t  D No. Lower 8- 
b i t  D No. 

D N o .  

Opera ted  
r e s u l t  
D No. 

D N o .  

D No. ~ 1 1 3  

Operated 
r e s u l t  
D No. 

D No. 

Head No. 
of  M 

Number 
of  b i t s  

S h i f t  
d i r e c t i o n  

Head No. 
of  D 

Number 
of re- 
g i s t e r s  

S h i f t  
d i r e c t i o n  

Head No. 
of  D 

Number 
of  re- 
g i s t e r s  

T , C , J )  
No. 

Con ten t s  
r e a d  

8 

- 
9 Data 

w r i t t e n  

10 I 

- 
I 

- 

Y No. and 
number 
of d i g i t s  

D No. 
t r a n s -  
f erred 

Data Decode 
o r  en- 
code 

4-16 Decode/en- 



Name of  f u n c t i o n  t i o n  
N o .  D l l O  3:- 

1 6 - b i t  check F l o g  Check I 
d a t a  

Data i n v e r s i o n  FlOO D N o .  I 

High-speed pro-  . ~ 1 2 6  ~ 1 2 6  

c e s s i n g  i n s t r u c -  I High- 
t i o n  speed 

program 
head 
s t e p  N o .  

-x- l t I t t  shows t h e  d a t a  t o  be p repa red  b e f o r e  e x e c u t i o n  

of a p p l i c a t i o n  i n s t r u c t i o n .  

% D112 - _  D111 

Cumulated 0 
b i t s  

-- 
~ 1 2 6  

I High- 
speed  
program 
head 
s t e p  N o .  

l t O t t  shows t h e  r e s u l t a n t  d a t a  a f t e r  e x e c u t i o n  of ap- 

p l i c a t i o n  i n s t r u c t i o n .  . 

NOTE: D No. shown i n  the  above List i s  data reg is ter  No. ( 0  - 9 5 )  

f o r  operand. 

wi$h the  speci f ied data reg i s t e r .  

Arithmetic operation i s  actual ly  performed 

1 



4. FUNCTIONS AND PRACTICAL USE OF A P P L I C A T I O N  INSTRUCTIONS 

4 . 1  8 - b i t  d a t a  a s s o c i a t i o n  

0 1 0 1 0 1 0 1  0 0 0 0  1 1  1 1 -  0 1 0 1 0 1 0 1 0 0 0 0  1 1  1 1  

When A N D  o r  OR o p e r a t i o n  is  performed ,wi th  16 b i t  d a t a  i n  

t h e  s t a n d a r d  K s e r i e s  CPU, o n l y  p l u s  i n t e g e r  r a n g i n g  from 

0 t o  9999 can  b e  s p e c i f i e d .  

When t h e  a d d i t i o n a l  f u n c t i o n  is used ,  however, 1 6 - b i t  d a t a  

can  b e  formed a s  f o l l o w s :  

v -  r 1  

b 

4 . 1  . 1 Fucn t ions  

’ 1 - r  

i 

Funct ion  No.: F l l O  

Data to be associated - 

d 

Associated result 

- 
Ignored 

NOTE: D(D710) indicates t he  contents of the data register specified 
by 0110. 

Ignored 1 4 f 
Low-order data 

( 1 )  When D N o .  s t o r i n g  lower (low-order) 8 -b i t  data t o  

be added w i t h  c o u n t e r p a r t  and other ,D N o .  s t o r i n g  

h ighe r  8 -b i t  data are set  i n  DllO and Dlll respec-  

t i v e l y ,  and F l l l  i s  executed ,  t h e  r e s u l t a n t  16 -b i t  

data is placed  i n  D ( D U O ) .  

( 2 )  The c o n t e n t s  i n  D ( D l l l )  do n o t  change.  

( 3 )  The data t o  which ano the r  data i s  associated, may be 

either BCD 2 - d i g i t  da ta ,  o r  b i n a r y  8-b i t  data.  

- 5 -  



( 4 )  When t h e  newly formed decimal  1 6 - b i t  d a t a  i s  l a r g e r  t h a n  

9999 and RCD i n s t r u c t i o n  i s  execu ted ,  ItRUNtt d i s p l a y  

f l i c k e r s .  N o  s u b s t a n t i a l  problem i s  caused 

by d a t a  exceeding  9999 a s  f a r  a s  BCD i n s t r u c t i o n  i s  n o t  

execu ted .  

However, monitor data by PU or GPP cannot be normally 

displayed. 

- 
0 1 0 1 0 1 0 1 0 0 0 0 1 1 1 1 4 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1  

4.1 .2  C i r c u i t  applications. 

1 ' 1  1 4  * - .  1 ' " -  1 -  1 

0 0 0 0 0 0 0 0 0 0 0 0 ~ 1 1 1  

R e f e r  t o  F i g .  4 . 5 .  

A *  J I d  

4 . 2  1 6 - b i t  d a t a  d i s s o c i a t i o n  

The r e s u l t  f r o m ~  AND o r  OR w i t h  1 6 - b i t  d a t a  i s  d i v i d e d  i n t o  

t u r n  t o  lf0lt 

one p a i r  of 8 - b i t  d a t a  when t h i s  f u n c t i o n  i s  used .  

4 .2 .1  Func t ions  

Funct ion  N o .  : Fl11  

Dissociated data Data t o  b e  dissociated 
D ( D l l 0 )  D ( D l l l >  . D ( D l l 0 )  F*?1 

High-order data 

F i g .  4 . 2  n a t a  d i s s o c i a t i o n  

( 1 )  When D No. storing 16-bit data to be dissociated is 

entered in DllO and D No. in which upper 8-bit data 

is placed after the.diss0ciatio.n is entered in D111, 

' and F l l l  is executed, the dissociated t w o  data are 

placed in D(D111) and D(D110). 
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( 2 )  The d a t a  t o  be d i s - s o c i a t e d  may be b ina ry  16 -b i t  d a t a  

o r  BCD 4 - d i g i t  d a t a .  

D (Dl101 

4 . 2 . 2  C i r c u i t  a p p l i c a t i o n s  

Ex. : Conten t s  ( B C D  4-di-git  d a t a )  of D 5  are d i v i d e d  i n t o  two- 

d i g i t  BCD d a t a ,  and p l a c e d  i n  D 5  and D 2 0  s e p a r a t e l y .  

* . 
1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1  

It 
81 1 D5 i s  s p e c i f i e d  

i n  D110. 

i n  D111. 
1 D20 i s  s p e c i f i e d  

B ( D l 1 1 )  

' F i g .  4 . 3  Data d i s s o c i a t i o n  

4 . 3  1 6 - b i t  d a t a  AND o p e r a t i o n  

r J 1 

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

Each b i t - t o - b i t  AND o p e r a t i o n  i s  performe8 between two 

d a t a  r e g i s t e r s .  

(DllO) 

4 . 3  . 1 Func t ions  

I v -  1 

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

Func t ion  No. : F112 

A N D  

F i g .  4 . 4  16-bi6 d a t a  AND o p e r a t i o n  

- 7 -  



4.3.2 Circuit applications 

Ex.: The third digit of BCD 4-digit data of D 1 0  should be 

masked with r t O "  . 
When D 1 0  is I l l  2 3 4 " ,  for example, 

I I 

D2 i s  s p e c i f i e d  i n  D 1 1 1 .  

D 1 0  i s  s p e c i f i e d  i n  D 1 1 0 .  

D 1  i s  s p e c i f i e d  i n  D 1 1 1 .  

Fig. 4 . 5  AND operation circuit 
composition 
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4 . 4  16-bit data OR operation 

Each bit-to-bit OR operat2on is performed between two,data 

registers as follows: 

D ( D L 1 0 )  

4 . 4 1 Func t ions  

0 1 0  1 0  1 0  1 0  1 0  1 0  1 0  c1  
I 

Funct ion  N o . :  F113 

D ( D 1 l l l )  0 0 0 0 1 1 1 1 1 0 1 0 0 1 0 1  

O R  , 

D ( D 1 1 0 )  0 1 0 1 1 1 1 1 1 1 1 1 0 1 0 1  

F i g .  4 . 6  1 6 - b i t  d a t a  OR o p e r a t i o n  

4 . 4 . 2  C i r c u i t  a p p l i c a t i o n s  

Ex.: OR o p e r a t i o n  is  performed between D l O  and D20 and 

t h e  r e s u l t  i s  p l a c e d  i n  D10. 

D 1 O  i s  s p e c i f i e d  i n  D110. 

1 D20 i s  s p e c i f i e d  i n  Dill- 

1 (D10) V (D20)-+(DlO) 

F i g .  4 . 7  1 6 - b i t  d a t a  OR o p e r a t i o n  c i r c u i t  

4 . 5  Ratch s h i f t  o f  temporary  memory M 

Temporary memory M s h i f t  (SFT) i n s t r u c t i o n  a v a i l a b l e  i n  t h e  

s t a n d a r d  C P U  i s  o f  one b i t  s h i f t  i n s t r u c t i o n ,  and 

s e v e r a l  steps are required fo r  shift instruction with 

plural bits. 

- 9 -  



When t h e  f u n c t i o n  F114 i s  used ,  c o n t e n t s  of d e s i r e d  number 

of bits may be batch shifted leftward or rightward from the 

specified head No. of M. 

4.5.1 Func t ions  

Funct ion  No.: F114 

Head No. of  M: D110 I O  0 6 01 Binary  nu- 

Number of b i t , s  t o  be s h i f t e d :  Dlll -1 Binary  nu- 
m e r a l s  

m e r a l s  

M may be specified between the range from MO to M249. 

If number of bits specified in 0121 exceeds this range, shift 

is not executed. 

S h i f t  d i r e c t i o n  

( l e f t w a r d / r i g h t w a r d )  

\XTq p T q  (ooo1( 
Leftward Rightward 

s h i f t  s h i f t  

( 1 )  The head No, of shift register to be formed is placed 

in D110. The No. should be junior one no matter 

whether shift is leftward or rightward, and written with 

binary numerals* in D110. 

( 2 )  The l e n g t h  of s h i f t  r eg is te r ,  t h a t  i s ,  number of b i t s  

t o  be  s h i f t e d ,  is  w r i t t e n  i n  Dlll w i t h  b i n a r y  numerals+.  

+Wr i t ing  w i t h  b i n a r v  numerals  

When dec imal  numeral t tntt  i s  w r i t t e n  on PU o r  GPP i n  

t h e  form of  MOV K n  DllO Dlll , it is  a u t o m a t i c a l l y  

conve r t ed  i n t o  b i n a r y  numerals .  However, b i n a r y  num- 

eral should be used as converting from dec2mal numeral 
when head No, and number of bits are specified in 
BCD code, 

- 10 - 



( 3 )  D i r e c t i o n  of  s h i f t  shou ld  be  s p e c i f i e d  i n  D112. When 

t h e  c o n t e n t s  i n  D l 1 2  a r e  r r O 1 l ,  t h e  s h i f t  i s  l e f t w a r d  

from junior N o .  to senior No. The shift, however, is 

rightward fr.om senior No. to junior No. when the contents 

are "1". 

S h i f t  p u l s e  (command) 
I I  A r  4 

Mn 

S h i f t  s i g n a l  i s  
conver t ed  i n t o  
p u l s e  s i g n a l .  

@ S h i f t  command shou ld  be conve r t ed  i n t o  p u l s e s ,  o t h e r -  

B 

c I '  

w i s e  t l r a c i n g l l  ( s h i f t  goes  on wi thou t  i n t e r r u p t i o n  a l -  

'*-I1 MOV I K60lD110 'Head No. M60 i s  
e n t e r e d  i n  I3110 

B MOV I ~ 3 0 ) ~ i i i  'Number of  b i t s  113011 
i s  e n t e r e d  i n  D111. 

-[MOV I K O / , l ~ D l l 2 ~ ~  S h i f t  d i r e c t i o n  i s  
s p e c i f i e d  i n  D112. 

( t l O 1 r  f o r  l e f t w a r d  

L S h i f t  i s  execu ted .  

Leftward o r  r i g h t -  
ward s h i f t  by one 
b i t  

l r l l l  f o r  r i g h t w a r d )  

M120 
S h i f t  o u t p u t  can  be  

s . 
b 
I used .  

+ + s t e p  1 
I 

I 
I I MI59 

(1-Step 40 

though o n l y  one p u l s e  is g i v e n )  might o c c u r .  

@ When o n l y  one s h i f t  reg is te r  i s  a v a i l a b l e  i n  a program 

, it is  recommended t o  e n t e r  t h e  d a t a  (head N o . ,  number 

of  b i t s ,  e t c . )  a t  s t a r k  of  e x e c u t i o n ,  t h e r e b y  lrBl1 b lock  

may be s i m p l i f i e d  with only Mn and F114, 

@) Actua l  s h i f t  r eg is te r  r e q u i r e s ,  i n  a d d i t i o n  t o  t h e  c i r -  

- 11 - 



c u i t  shown i n  F i g .  4 . 8 ,  reset  c i r c u i t  and d a t a  s e t  

Bit No*y*29 

c i r c u i t .  For d e t a i l s ,  refer  t o  p a r a .  4 . 5 . 2 .  

Head No. 28 27 3 2 1 0  

@ One-bit s h i f t  o c c u r s  each time when Mn turns on. 

( 5 )  The s t a t u s  of  t h e  s h i f t  reg is te r  exempl i f i ed  i n  F i g .  4 . 8  

i s  a s  f o l l o w s :  

@ Leftward s h i f t  

I S h i f t  r e g i s t e r  (30 b i t s )  I 

h191 90189 88 87 63 62 61 60159 58 

I -  -- ___ - - - - - - - 
Afte r  execut ion  0 1 0 1 0 ( a f t e r  s h i f t i n g ) '  ' ' ' ' ' - - - - -  - 

LContent of M89 does t-Content of M59 does no t  
no t  s h i f t ,  and M90 s h i f t ,  and M60 always 
remains unchanged . turns t o  

F i g .  4 . 9  Leftward s h i f t  

@ Rightward s h i f t  

t 
Head No. 

S h i f t  r e g i s t e r  (30 b i t s )  

3 2 1 0  B i t  No. 
M 91 90 89 88 87 

------ M91 90 895, 4 
- - _--- Afte r  execut ion  0 1 0 1 0 

( a f t e r  s h i f t i n g )  + ? 
' I ' ' I ' 

Content of ~ 9 0  does no t  s h i f t ,  
and M89 always turns but M59 remains unchanged. 
to 

Content of M60 does no t  s h i f t ,  

F i g .  4 .10 Rightward s h i f t  

( a )  I n  l e f t w a r d  a s  w e l l  a s  r i gh tward  s h i f t ,  t h e  firs.t 
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b i t  (M60 f o r  l e f t w a r d  s h i f t ,  and M89 f o r  r igh tward  

t 

L M O V  K-, D 3 3  h f 7 4  

S h i f t  pu l se  i n p u t  r 1 

r -  

+I I P L S  M16---o 
M 1 6  

A 

s h i f t )  i s  n o t  a f f e c t e d  by s h i f t i n g ,  and r e p l a c e d  

.._ - . 
-I! [ S E T  M 6 0 k b  

M 1 8  

B i t  No. 10 s e t  i n p u t  
~- II 

----+I S E T  M 7 0  -) 

B i t  No. 23 r e u  
4 1  - P L S  M 1 9 - d ~  

------it - R S T  M 8 3 j  

-[ P L sM18'L--., 

M 1 9  

M 3 0  
1,- B i t  0 
M 8 9  
Il-----+ B i t  29. 

--- 

__I- 

w i t h  t t O t t  a t  a l l  t i m e s .  I f  any s h i f t  d a t a  must 

be  e n t e r e d ,  it shou ld  be p l aced  a f t e r  t h e  s h i f t -  

i n g .  

( b )  The c o n t e n t s  a t  t h e  f i n a l  b i t  of  t h e  s h i f t  r eg is te r  

' ( ~ 8 9  f o r  l e f t w a r d  s h i f t ,  and M60 f o r  r igh tward  s h i f t )  

i s  e r a s e d  due t o  ove r f low.  

( 6 )  Any b i t  rtMntt i n  t h e  s h i f t  r eg i s t e r  may be s e t  o r  reset  

w i t h  s e t  (SET) i n s t r u c t i o n  o r  reset  ( R S T )  i n s t r u c t i o n .  

4.5 .2  C i r c u i t  a p p l i c a t i o n s  

A 

H 

C 

D 

E 

F 

CJ 

H 

1 

J 

K 

( 1 )  Leftward s h i f t  regis ter  

Reset  r e g i s t e r  r e s e t  i n p u t  
------I1 

-1 t I 

M 1 5 

S h i f t  d a t a  i n p u t  * , 
A I  -1 P L S  M 1 7  

M 1 7  r 

Reset  i n p u t  s i g n a l  i s  
converted i n t o  pu l ses .  
Batch r e s e t  of s h i f t  r e g i s t e r  

I t O t t  i s  en tered  i n  D33, 
con ten t s  a r e  t r a n s f e r r e d  t o  
M60 - M89 and r e s e t .  

S h i f t  i npu t  s i g n a l  i s  con- 
ver ted  i n t o  pu l ses .  
Reg i s t e r  h e a d N o .  i s  set. 
Number of b i t s  i s  s e t .  

Leftward s h i f t  i s  s p e c i f i e d .  

Execution of s h i f t .  

S h i f t  d a t a  a r e  converted i n t o  

f i r s t  b i t  (M60). 
) pu l ses ,  and entered i n  t h e  

) B i t  No. 10 i s  f o r c e d l y  s e t .  

) B i t  No. 23 i s  fo rckd ly  reset. 

Use of s h i f t  ou tput  

Fig.  4.11 Leftward s h i f t  r e g i s t e r  c i r c u i t  
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\- @ Conten t s  s h i f t  from junior M No. to senior M No.. 

@ r l B 1 l  c i r c u i t  b lock  i s  f o r  m u l t i - b i t  b a t c h  reset  t h a t  i s  

accomplished a s  f o l l o w s :  

F i g .  4 . 1 2  Batch reset  o f  M 

I n  Itatt, l l O 1 f  i s  t r a n s f e r r e d  t o  M60 - M 7 5  w i t h  -1 
j=1 r r O 1 l  i s  t r a n s f e r r e d  t o  M74 - M89 w i t h  l r ]  
1 K 4 1 M741 i n  t h e  c a s e  of I rbt l .  

T o t a l  30 b i t s  may be  r e s e t - a t  t h e  same t i m e .  

Although no f u n c t i o n  or i n s t r u c t i o n  i s  a v a i l a b l e  for 

b a t c h  reset ,  b a t c h  reset  can  b e  programmed a s  shown i n  

F i g .  4 . 1 2 .  

@ The l t E 1 l  and IrFt1 c i r c u i t  b l o c k s  a r e  for s e t t i n g  of  s h i f t  

d a t a  t o  t h e  head b i t .  The s e t t i n g  i s  accomplished 

w i t h o u t  s y n c h r o n i z a t i o n  w i t h  s h i f t  p u l s e s ,  and immediate- 

l y  r e a l i z e d  when d a t a  a r e  g i v e n .  

If it needs synchronization wTth shift pulses, a circuit 

block "D" shown in Fig. 4:14 should be employed. 

@ Any b i t  i n  t h e  s h i f t  r eg is te r  may be f o r c e d l y  s e t  o r  re- 

s e t  w i t h  i n p u t  s i g n a l ,  a s  t h e  c a s e  may be w i t h  I r G f 1 ,  t l H 1 l  

- 14 - 



tlItt and t rJ1t  c i r c u i t  b l o c k s .  

@ It i s  recommended f o r  p r e v e n t i o n  o f  o v e r l a p  of  t i m i n g  t o  

c o n v e r t  each  i n p u t  s i g n a l  i n t o  pulses, l i k e  i n  I t A t l ,  f tC1t  

r r E t t ,  llGtl o r  ItIt1 c i r c u i t  b l o c k .  

@ Timing chart of circuit operation. 

R e s e t  i n p u t  
R 

B i t  0 
1 
2 
3 

1 0  

2 3  

29  

F i g .  4 .  Leftward s h i f t ,  t i m i n g  c h a r t  
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( 2 )  Rightward s h i f t  reg is te r  

H t  

I '  

Ja 

SET ~ 8 9  

M26 
E 

B i t  No. 23 reset i n p u t  
fI I PLS ~ 2 8 j - -  

~2 8 

M89 
l l - - [ T K q - -  

1 1 ~ -  B i t  0 

MOV K 1 D 1 1 2  < 

R e s e t  ' i n p u t  signal is  
conver t ed  i n t o  p u l s e s .  
Regis ter  b a t c h  reset  

r t O t l  i s  e n t e r e d  i n  D33, 
t r a n s f e r r e d  t o  ~ 6 0  - 
M79, and batch reset;. 

S h i f t  s i g n a l  i s  c o n v e r t -  
ed i n t o  p u l s e s .  

S h i f t  d a t a  a r e  e n t e r e d ,  
b e i n g  synchronized  wi th  
s h i f t  p u l s e s ,  i n  M 8 9 .  

Regis te r  head No. is  s e t .  

Number of  b i t s  is, set. 

Rightward s h i f t  i s  spe-  
c i f  i e d  . 
Execut ion  of  s h i f t  

B i t  N o .  1 0  i s  f o r c e d l y  
s e t  . 

B i t  N o .  23 i s  f o r c e d l y  
reset  . 

U s e  of s h i f t  o u t p u t  

F i g .  4 . 1 4  Rightward s h i f t  regis ter  c i r c u i t  

@ l l D t t  c i r c u i t  b lock  r e a d s  s h i f t  d a t a ,  b e i n g  synchronized  

w i t h  s h i f t  p u l s e s ,  and se t s  t h e  head N o .  o f  t h e  r i g h t -  

ward s h i f t  r eg is te r  11M89t1. 

@ Other  f u n c t i o n s  and o p e r a t i o n s  a r e  same a s  t h o s e  of  t h e  

- 16  - 



l e f t w a r d  s h i f t  r eg i s t e r .  

@ Timing Char t  of c i r c u i t  o p e r a t i o n  

1 R e s e t  i n p u t  _ _ _ _  n-.- __ - ___-___ 
_n 

S h i f t  p u l s e  i n p u t  MIS -- I I - nsl nir_l._n*.r-Ln I 

n _ - . n  .L ~ 2 6  i__n_n__n_n__-.._ 
I I I 1 

I I 

I 
1 

I 

I 

I I 

I I 
I 

I 
I I 1 I 

I I 
I I 

I 

I 

I I I 

I I I I I I I 

I I I I 
-- - --I -1---1 

I 1 I 
I I 
1 I 
I 

I 

I 
1 

S h i f t  d a t a  i n p u t  I 

- - _ _ _ _ -  
I I I I I  7 I B i t  10 se t  i n p u t  1 

I I  
I 1  - - -+--t-..+ - I 1 

M 2  7 I I 

~ 2 8  L ! 
I I 

I I I I - - - -  -- I 1  .-+- I n  
1 

B i t  2 3  reset  i n p u t  

I I  

S h i f t  outpuk 

B i t  0 M89 
1 M88 

2 M87 

3 M86 

1 0  ' M79 
I 

I 

I t t 
I I 

I 
I 

I I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I I Forced ly  s e t  I I 
, 
I I i-i__ 

t 
:..-._ _______  23  M66 

I 
I I Forced ly  reset  
I 

F i g .  4.15  Rightward s h i f t  regis ter  t i m i n g  c h a r t  

4 . 6  Batch s h i f t  of  d a t a  reg is te r  Jl 

I n  o r d e r  t o  s h i f t  c o n t e n t s  i n  d a t a  reg is te r  of t h e  s t a n d a r d  

C P U ,  MOV i n s t r u c t i o n  must be r e p e a t e d  t h e  same t i m e s  a s  

number of d a t a  t o  he  s h i f t e d  and t h e r e f o r e c o n s i d e r a b l e  number 

of s t e p s  must be programmed f o r  l a r g e  number of d a t a .  

When t h e  a d d i t i o n a l  f u n c t i o n  i s  u s e d ,  t h e  d a t a  s h i f t  may be 

accompl ished  o n l y  by s p e c i f y i n g  head N o .  of d a t a  reg is te r ,  

l e n g t h  of d a t a  (number of b i t s ) ,  and d i r e c t i o n  of  s h i f t i n g ,  
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t h u s  f a c i l i t a t i n g  programmiragwith short number of steps. 

4 . 6 . 1  Func t ions  

Funct ion  No. : F115 

Head No. of  reg is te r  D: D l l O  Binary  numerals  

Number o f  d a t a  regis ters  ,,ill loo16] 
t o  b e  s h i f t e d :  Binary  numerals  

D i r e c t i o n  of  s h i f t :  
( l e f t w a r d / r i g h t w a r d )  

D 1 1 2  pGEq [ooo11 
Leftward Rightward 

1 NOTE I 
Applicable number of register range is f r o m  DO t o  D95. 

If number of registers specified by D l f l  exceeds D95, batch 

shift becomes impossible. 

( 1 )  S h i f t  s t a t u s  

@ Leftward s h i f t  

1 1 D a t ?  regis ter  
16 d a t a  

/ 
I )  7 3  1 5 6  

Overflow - 

1, 7 3  7 2  7 1  7 0  5 9  5 8  57 5 6  
T t 

Content of M70 data register.  Content of M56 does n o t  
s h i f t ,  and 0000  i s  placed. 

Fig. 4 . 1 6  Data s h i f t  ( l e f t w a r d  s h i f t )  

@ Rightward s h i f t  
I 16 d a t a  

F i g .  4 . 1 7  Data s h i f t  ( r i g h t w a r d  s h i f t )  
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( 2 )  The head No. of d a t a  register (junior N o . )  to be shift- 

B 

c 

ed  s h o u l d  be s p e c i f i e d  i n  Dl10.  The head No. s h o u l d  

be one with junior N o . ,  no matter whether data shift is 

l e f t w a r d  o r  r i g h t w a r d ,  and be r tD57tt  i n  F i g .  4.16 and F i g .  

4 .18.  

! !  From D57 
I M-1 4 16  d a t a  

MOT-/- Rightward s h i f t  

Execu t ion  of d a t a  
s h i f t  

M S h i f t e d  r e s u l t  i s  used .  
Judge command 

M l 5 O  t u r n s  on when t h e  
f i n a l  d a t a  i s  r t O r r .  

(+I 

Judge command 
, M 1 5 1  t u r n s  on when t h e  

f i n a l  d a t a  i s  l a r g e r  
t h a n  1500. 

Ik- e Kl500 D57 

( 3 )  Length of d a t a  (words)  t o  be s h i f t e d  s h o u l d  be  s p e c i f i e d  

i n  D l l l .  When 16  d a t a  a r e  d e s i r e d  t o  be s h i f t e d ,  for 

example,  r116" i s  e n t e r e d  i n  D l l l .  Care  s h o u l d  be t a k e n  

not t o  enter data over the range from D95 (leftward 

shift) to DO (rightward shift). 

( 4 )  D i r e c t i o n  of s h i f t  i s  s p e c i f i e d  i n  D 1 1 2 .  

Lef tward  wl Junior No.- Senior No. 

Rightward I O  0 0 0 1 Senior No. - Junior No. 

( 5 )  With a s h i f t  s i g n a l ,  l e f t w a r d  or r i g h t w a r d  b a t c h  s h i f t  ( 

a group of  d a t a  is s h i f t e d  a t  t h e  same t i m e )  o c c u r s  once .  

( 6 )  C i r c u i t  compos i t ion  

- 19 - 



@ I n  o r d e r  t o  p r e v e n t  r a c i n g ,  be  s u r e  t o  c o v e r t  s h i f t  

s i g n a l  i n t o  p u l s e s .  

@ IlB1l c i r c u i t  b lock  may be s i m p l i f i e d  t o  on ly  Mn and 

F114 when one program has  on ly  one c o i l  (one data  

s h i f t )  i n  F115 and t h r e e  MOV i n s t r u c t i o n s  i n  t h a t  block 

are g iven  a t  i n i t i a l  t i m e .  

@ A s e p a r a t e  c i r c u i t  i s  r e q u i r e d  t o  e n t e r  d a t a  i n  t h e  

reg is te r  w i t h  S h i f t  t o p  (D72 i n  t h i s  example) .  

@ Each t i m e  s h i f t  s i g n a l  Mn t u r n s  on ,  b a t c h  d a t a  s h i f t  

o c c u r s  once.  

@ 
f i n a l  data r e g i s t e r  (D57 f o r  r igh tward  

A s  t h e  r e s u l t  of  d a t a  s h i f t ,  t h e  c o n t e n t s  of  t h e  

s h i f t  i n  F i g  4 . 1 7 ,  and D72 f o r  l e f t w a r d  s h i f t  i n  F ig .  4 . 1 6  

are judged as i n  "C" c i r c u i t  block and t h e  judged r e s u l t  

(M150, 151) may be used i n  a s e q u e n t i a l  c o n t r o l  system. 

( 7 )  The s h i f t  head reg is te r  c o n t e n t s  become r r O r f ,  a s  shown i n  

F i g .  4 . 1 6  and 4 . 1 7 ,  when F 1 1 5  i s  execu ted .  

T h e r e f o r e ,  t h e  d a t a  s e t  mentioned i n  @) s h o u l d  be p e r -  

formed a t  a s t e p  coming a f t e r  t h e  e x e c u t i o n  of  F f l 5 .  

( 8 )  The l a s t  reg is te r  c o n t e n t s  a r e  e r a s e d  a f t e r  t h e  e x e c u t i o n  

of  F l l . 5 ,  due t o  ove r f low.  

(3 

( 9 )  Con ten t s  i n  t h e  d a t a  regis ters  o u t  of  s h i f t i n g  r ange  a r e  

n o t  a f f e c t e d  by d a t a  s h i f t i n g .  

- 20 - 



4 . 6 . 2  C i r c u i t  applications. 

Detec t ion  of work 

The example i s  t h a t  d a t a  s h i f t  i s  pe r fo rmed  f o r  t t t r a c k i n g t t  

( t r a c i n g  o f  d a t a )  i n  the working line shown below. 

I 
8 C I 

I 

\ 
X 09 - 0 4  I d e n t i f i c a t i o n  

of type  of work 

El 
A C.IZIX> Work f lowi  

d i r e c t i o n  

El E A 

D3 0 0 3 1  0 3 2  0 3 3  0 3  4 0 3  5 
Data r e g i s t e r  No . 

Fig. 4.19 Data  s h i f t  model 

The c o n t r o l  s e q u e n c e  i n  t h e  example shown i n  F i g .  4 . 1 9  i s  a s  

f o l l o w s  : 

Data r eg i s t e r s  D 3 O  - D35 a r e  a s s i g n e d  f o r  e a c h  s t o p  s t a t i o n  

(6 s t a t i o n s )  bn the working line. 

A t  t h e  e n t r a n c e  of  t h e  l i n e ,  whe the r  work e x i s t s  or n o t  i s  

c h e c k e d .  When work e x i s t s  ( X O O - O N ) ,  t y p e  o f  t h e  work i s  

i d e n t i f i e d  ( i d e n t i f i c a t i o n  N o .  is  u s e d  t o  p r e p a r e  work d a t a ) .  

S i g n a l  r r X O O r r  i s  u s e d  a s  s h i f t  p u l s e  (command) s i g n a l .  

The working machines are arranged so that the working 

o p e r a t i o n  w e l l  corresponds to the work data, as shown in 

F i g .  4.20 ( C i r c u i t  b l o c k  D - G). 

When working has been completed at a machine, the work is 

f e d  t o  t h e  n e x t  s t a t i o n ,  and s t o p s  w i t h  r t X O O t t  t u r n e d  on.  

When t t X O O t t  t u r n s  on ,  t h e  work d a t a  a r e  s h i f t e d  and  t h e  work 
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N o .  i s  r e a d .  The r e a d  work No. i s  e n t e r e d  i n  t h e  head 

d a t a  register D 3 O .  

A f t e r  t h e  s h i f t i n g ,  work N o .  i s  d i s c r i m i n a t e d  a t  each  machine 

and the working starts again when the conditions are sat- 

i s f i e d .  

The c i r c u i t  exempl i f i ed  h e r e  shows o n l y  t h e  b a s i c  o p e r a t i o n .  

I n  a c t u a l  c o n t r o l  system, v a r i o u s  i n t e r l o c k s ,  c o n d i t i o n s  and 

p e r i p h e r a l  c i r c u i t s  must be incorporated. 
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- 
M20 Y Working M~ Mb 

I I  

80 A P  I H I - - i F - - ! Y A ' ~  =a 4 )  

Y80 
l t  

Working xoo 

t 6 data 

Leftward shift 

Feed motion starts when 
working is completed. 

I-@-/ Execution of shift 

H 

c 

Work No. (type) is read. 

" P L S M ~ o  --) Work exists, shift completed . 
" Data shift from D30 

M 2 0  

D < IK 0 IIA1; machine D 3 2  

E 

F i g .  4.20 Data shift and its application circuit 

Working starts and goes on 
when work is 11111 - 11411 

M2 1 
I C  

Mb 
IIBrl machine M 

2 2  tb = ] K  v w  @ P  

Working starts and goes on 
il when work is I14l1. Ii 

I n 
h3 2 2  

Mzo  
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4.7 Batch reset  o f  d a t a  reg is te r  T) 

A l l  c o n s e c u t i v e  d a t a  reg is te r  c o n t e n t s  a r e  c l e a r e d  t o  I r O t l .  

4.7.1 Func t ions  

Funct ion  No. : ~ 1 1 6  

Head N O .  of 
reg is te r  D : [=I Binary  numera ls  

Number of  d a t a  
regis ters  t o  l-iKT6l Binary  numera ls  
be rese t :  

Number of data registers ranges from DO to D95. 

comes impossible when the number of data registers is out of this 
Batch reset be- 

range . 

( 1 )  The head No. of  d a t a  resisters t o  be  reset i s  s p e c i f i e d  

i n  D110. 

( 2 )  Number ( l e n g t h )  of d a t a  t o  be  reset  is  s p e c i f i e d  i n  

Dlll. 

( 3 )  When F116 i s  execu ted  under  t h e  above-mentioned cond i -  

T", t i o n s  ( 1 )  and ( 2 ) ,  t h e  a l l  c o n t e n t s  i n  t h e  d a t a  reg is te rs  

up t o  2 0  wds. from D45 (D45 - D64) a r e  c l e a r e d  t o  r t O 1 l .  

4 . 7 . 2  C i r c u i t  applications. 

R e s e t  s i g n a l  i s  c o n v e r t e d  
i n t o  p u l s e s .  
D45 is  e n t e r e d  i n  D110 

( 2 0  d a t a  a r e  e n t e r e d  i n  
Dlll. 
Batch reset  

F i g .  4 . 2 1  Data res is ter  b a t c h  reset c i r c u i t  
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@ R e s e t  i n p u t  s i g n a l  shou ld  be conve r t ed  i n t o  p u l s e  s ig -  

n a l  a t  a l l  t i m e s .  

@ The reg is te r  D n o t  backed up ( l a t c h e d )  for power f a i l -  

u r e  i s  a u t o m a t i c a l l y  reset  when t h e  programmable con- 

t r o l l e r  i s  t u r n e d  on or C P U  ttRESETrt s w i t c h  i s  o p e r a t e d .  

@ The functiorls may be used to reset the register D backed 

up for power failure. 

4 . 8  I n d i r e c t  r e a d i n g  of T , C , D  (Timer, Counter ,  Regis te r  D) 

When c u r r e n t  v a l u e s  of t i m e r  ( T )  o r  c o u n t e r  ( C ) ,  or c o n t e n t s  

of  reg is te r  ( D )  a r e  r e a d  i n  t h e  s t a n d a r d  C P U ,  e ach  one c i r -  

c u i t  must be programmed for each N o .  t o  be r e a d .  

On t h e  c o n t r a r y ;  d e s i r e d  c u r r e n t  v a l u e s  or c o n t e n t s  can  be  

readily read with this additional function, only by 

specifying No. of T, C or D and executing this function(F117). 

T h e r e f o r e ,  t h e  u s e  of F117 i s  v e r y  advantageous  when e x t e r -  

naly display or determination is desired for reading of current 

values or contents of T, C or D because the circuit may be 

simplified. 

4.8 . 1 Func t ions  

Func t ion  N o . :  Fll7 

N o .  of T ,  C or D :  Dl10 10/110/6141 Binary  numerals  

T , C , D  N o .  , L- S p e c i f i e s  T ,  C or D 

0 :  T ,  C 

1: D 

Conten t s  r e a d :  niii 1 9  8 7 61 
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NOTE 

0 0 

T or C No. should be within a range from 0 t o  127,  and D wi thin a 

range from 0 t o  95. 

t h i s  range i s  speci f ied.  
F117 may not be real ized when No. out of 

( 1 )  Des i r ed  No. of T ,  C or D is binary specified in D U O .  

When t i m e r  o r  c o u n t e r  c u r r e n t  v a l u e  i s  r e a d ,  t h e  4 t h  d i -  

g i t  is  f i l l e d  w i t h  r r O r l  (dec ima l  numera l ) .  

The 4 t h  d i g i t  i s  f i l l e d  w i t h  I t l t r  when regis ter  c o n t e n t  i s  

r e a d .  

Ex.: 0 0 6 4  T64  or c64 
1 0 6 4  D 6 4  

( 2 )  When F l l 7  i s  e x e c u t e d ,  t h e  c u r r e n t  v a l u e  or c o n t e n t  of 

s p e c i f i e d  N O .  i s  r e a d  o u t  i n  D 1 1 1 .  

It s h o u l d  be  n o t e d  t h a t  t i m e r / c o u n t e r  c u r r e n t  v a l u e  i s  i n  

b i n a r y  n o t a t i o n ,  wh i l e  regis ter  c o n t e n t  i s  of b i n a r y ,  or 

B C D ,  o r  b i t  p a t t e r n .  

4.*8.2 C i r c u i t  a p p l i c a t i o n s  

F i g .  4 . 2 2  shows an  example of  d i s p l a y  p a n e l  c a p a b l e  of  i n -  

d i c a t i n g  t i m e r / c o u n t e r  c u r r e n t  v a l u e  or reg is te r  c o n t e n t  

( b i n a r y ) .  

Name of each  p a r t  of  t h e  

p a n e l  and t h e  c o n n e c t i o n  

w i t h  programmable c o n t r o l -  

SELECT 'NO. INDICATOR 

l e r  a r e  shown i n  F i g .  4 . 2 2 .  I I 
T :  XO N O . :  X$ - F 
C :  X 1  I n d i c a t o r :  X 3  
D :  X2 Readout:  

Y 1 0  - 1 F  

F i g .  4 . 2 2  T , C , D  D i sp lay  
p a n e l  0 0 
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I n  t h e  c i r c u i t  shown i n  F i g .  4 . 2 3 ,  when X 2  t u r n s  on ( r e -  

g i s t e r  c o n t e n t  i s  r e a d ) ,  r eg i s t e r  N o .  i s  s e t  by adding 

t l l O O O 1 l  t o  r e a d  N o .  A s  f o r  t i m e r / c o u n t e r  c u r r e n t  v a l u e ,  

no a d d i t i o n a l  o p e r a t i o n  i s  r e q u i r e d .  

4- x4 --F 
* ( 1 2  b i t s )  

D i g i t a l  swi tch  

S i n c e  d a t a  i s  r e a d  i n  b i n a r y  n o t a t i o n  a f t e r  t h e  e x e c u t i o n  

of F l l 7 ,  it s h o u l d  be o u t p u t  t o  t h e  r eadou t  t h r o u g h  RCD 

conversion. 

I n  p r a c t i c a l  u s e ,  a p r o v i s i o n  w i l l  be n e c e s s a r y  t o  check 

t h a t  s e t t i n g  i s  n o t  o u t  of t h e  s p e c i f i e d  r ange  ( ~ 1 2 8 ,  f o r  

example) . 
The c i r c u i t  b l o c k s  'IBfl and f r C 1 l  may bi; modi f ied  a s  shown i n  

F i g .  4 . 2 5 .  

I n  t h i s  c i r c u i t ,  t h e  above-mentioned check ing  c i r c u i t  i s  

a l s o  i n c o r p o r a t e d .  

MELSEC-K 

K2CPU-S3 

I Readout ( d i s p l a y )  1 

F i g .  4 . 2 3  E x t e r n a l  c o n n e c t i o n  
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1 M 1 5  n I Dt+‘ 1 
t 

- M O V  D l l l  y l o  

For T, o r  C, data is entered, 
being converted into binary 
numerals . 
For D, data is entered, being 
converted into binary numerals, 
with additional t t lOOOt!  . 
Reading of current value or 
content . 
Read data is converted 
into BCD numerals. 
output 

F i g .  4 . 2 4  T ,  C ,  D current  v a l u e / c o n t e n t  d i s p l a y  c i r c u i t  ( 1 )  

ttDisplayll ON 

D l l O  T, C or D No. is entered. x 4 I , 

x o ,  
C k > K 1 2 8  D I I O  T6 ’When T ,  C No. is 127 or less, 

or D No. is 95 or less, M16 
turns on and Ml60FF may not be 

x 1  

entered. x2 
D > l K 9 6  I D 1 1 0  

E For D, add ttlOOO1t to No. 
M 1 5  M 1 6  

U I  I Reading value o r  contents. 

t1999911 is displayed in case 
of setting error. H I -  M O V  I K9999 I D 1  1 1  b b  

M 1 5  M 1 6  
G 

Binary numerals in Dlll is 
converted into’ BCD . 

M O V  D l l l  K 4  Output of display data 
y 1 0  -b 

F i g .  4 . 2 5  T ,  C ,  ID current  v a l u e / c o n t e n t  d i s p l a y  c i r c u i t  ( 2 )  
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4 . 9  I n d i r e c t  w r i t i n g  of T , C , D  

With t h i s  f u n c t i o n ,  c u r r e n t  v a l u e s  of  t i m e r  ( T ) ,  c o u n t e r  

( C )  cpr r eg i s t e r  ( D )  c o n t e n t s  a r e  w r i t t e n  w i t h  t h e  N o .  of  

k i m e r  o r  reg is te r  s p e c i f i e d .  

The i n d i r e c - t  w r i t i n g  is mainly used  t o  change c o n t e n t s  of  

register D ,  and utilizing this, it may be usable to change 

set values of T, C .  

Although current values of timer ( T )  or counter ( C )  may be 

changed by using this function, it is recommended to change 

the current values by usual program edition. . 

It s h o u l d  be n o t e d  t h a t  T ,  C s e t  v a l u e  w i t h  Kn h a s  been w r i t -  

t e n  a.t programming s t e p s  and t h e r e f o r e  may n o t  b e  changed 

w i t h  t ' h i s  f u n c t i o n .  

T o  change T ,  C s e t  v a l u e ,  Dn s h o u l d  be s p e c i f i e d  for set  

v a l u e  and t h e  c o n t e n t  of D n ' s h o u l d  be  changed w i t h  t h i s  func -  

t i o n  . 
4 . 9 . 1 Func t ions  

Func t ion  N o . :  ~ 1 1 8  

T ,  C, D N O .  : D I  I O  10/11116131 Binary  numera ls  L G  N o .  

S p e c i f i e s  T ,  C o r  D .  

0 :  T o r  C 
1 :  D 

Data t o  be  w r i t t e n :  Dlll )5)4131:!) Binary  numerals  

IT, C No. should be specified within a range from 0 to 127 and D 
No. should be specified within a range f r o m  0 to 95. 

I f  specified No. is out of the range, F118 cannot be executed. 
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T ,  C or D No. i s  e n t e r e d  i n  ID110 w i t h  b i n a r y  numera ls .  

Numerals r a n g i n g  from 0 t o  1 2 7  may be  used  f o r  T ,  C No. 

and numera ls  added w i t h  t t l O O O t t ,  r a n g i n g  from 1000 t o  

1095, may b e  used  for D No. 

Data is  w r i t t e n  i n  D l l l  w i t h  b i n a r y  numera ls .  

T ,  C o r  D c o n t e n t  is reset ( c l e a r e d )  when data is  " 0 " .  

The d a t a  e n t e r e d  i n  D 1 1 1  is  w r i t t e n  t o  t h e  T ~ ,  C or D No. 

s p e c i f i e d  i n  D l l O  when ~ 1 1 8  

4 . 9 . 2  C i r c u i t  a p p l i c a t i o n s  

An example of  a p p l i c a t i o n  of 

i n d i r e c t  w r i t i n g ,  where T o r  

C c u r r e n t  v a l u e s ,  o r  D con- 

t e n t s  a r e  t o t a l l y  changed,  is  

d e s c r i b e d  h e r e .  

F i g .  4 . 2 6  is  an example of  

p r a c t i c a l  a p p l i c a t i o n  t o  

I t w r i t e r  pane l "  and F i g .  4 .27  

. shows the external connection 

diagram, 

Actual circuit becomes as 

shown in f i g u n e  4 .28 .  

The c i r c u i t  b l o c k  compos i t ion  

i s  execu ted .  

------1__ 

--. 

0 0 
NO . SELECT 

0 J -- --- 
T :  XO W r i t e  X 3  

n :  X 2  D a t a  X I 0  - I F  
C :  X 1  No. X 4  - F 

F i g .  4..26 * T , C , D  w r i t e r  
p a n e l  

from t t A t t  t o  t t E t t  is  same as  t h a t  

showra i n  F i g .  4 . 2 5 ,  where No. is e n t e r e d  and checked.  

I n  t h e  c i r c u i t  block l t F t t ,  d a t a  i s  e n t e r e d ,  and w r i t t e n  60  

t h e  No. spec i f j i ed  in D 1 1 0 .  

I f  No. s e t t i z g  .is n o t  a c c e p t a b l e ,  d a t a  r e a d i n g  and w r i t i n g  

a r e  impossible and T ,  C ,  D c u r r e n t  v a l u e / c o n t e n t  cannot  be  

changed . - 30 - 



When s e t t i n g  e r r o r  o c c u r s ,  M21 t u r n s  o f f .  Alarm lamp or 

buzze r  may be used  when c i r c u i t  b lock  " G " ,  f o r  example, is  

added. 

When t h e  pane l  combina t ion  c o n s i s t i n g  of t h o s e  shown i n  F i g .  

4 0 Z Z  and Fig. 4 . 2 6  is  b u i l t  up and t h e  e x e m p l i f i e d  programs 

a r e  p r e p a r e d ,  t h e y  may be used i n  debugging. 

ME I SE C-K 

O D  
3 

I NO. 
'4 

I DATA 

,YO 

X1 

x 2  

x3 

x4 --E' 

X10--IF 

F i g .  4 . 2 7  E x t e r n a l  c o n n e c t i o n  
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I x3 

4t-J I I 

W r i t e t t  O N  

r t N ~ . t t  i s  en tered .  

T,  C No. should be up t o  127. 
When De No. i s  95 o r  smal le r ,  
M16 t u r n s  on. If ~ 1 6  t u r n s  
o f f ,  s e t t i n g  i s  no t  acceptab le .  

t t l O O O 1 t  i s  added t o  t h e  No. 
for D .  

tlDatatt i s  en tered  . 
ItWritett i s  executed . 
S e t t i n g  e r r o r  i s  output .  

1 MIf" i q  
G R S T  Y n  

Lamp o r  buzzer i s  dr iven  by Yn. 
S E T  Yn 

F i g .  4;28 T ,  C ,  D i n d i r e c t  w r i t i n g  c i r c u i t  composi t ion  

4.10 Data t r a n s f e r e n c e  from Y t o  D 

Although t h e  s t a n d a r d  CPU p e r m i t s  d a t a  t r a n s f e r e n c e  from D 

t o  Y ,  r e v e r s e  d a t a  t r a n s f e r e n c e  from Y t o  D i s  i m p o s s i b l e ,  

r"q 1 6 - b i t  ON-OFF ( L - H )  s t a t u s  of  Y ,  grouped f o r  each  f o u r  b i t s ,  

can  be  t r a n s f e r r e d  t o  t h e  s p e c i f i e d  D when t h i s  f u n c t i o n  i s  
\ 

execu ted  . I 

The f u n c t i o n  may be used  t o  check b i t  p a t t e r n  (ON-OFF s t a -  

t u s )  o u t p u t  from Y a g a i n s t  t h e  s t a n d a r d  b i t  p a t t e r n ,  or t o  

l a t c h  b i t  p a t t e r n  i n  D i n  c a s e  of power f a i l u r e .  
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4.10 . 1 Func t ions  

Func t ion  No.: Fll9 

Y No. and d i g i t s :  DllO m] Binary  numerals  

1 L H e a d  No. of  Y :  00 - 31 
-To be  I t O t t  a t  a l l  t i m e s  

Number of d i g i t s :  1 - 4  

D N o .  t o  be  t r a n s f e r r e d :  

Dl11 1-1 Binary  numerals  

No.: 000 - 095 
I D  i s  s p e c i f i e d  h e r e .  

T o  ,be Irl" a t  a l l  t i m e s .  

(1) DllO can  be  s e t  up a s  f o l l o w s :  

@ n:  Number of 4 - b i t  groups 1-4 

Number of  T o t a l  number 
b i t  g roups  of  b i t s  

1 4 
2 8 

3 
4 

12 

1!6 

@ 0 :  T o  be  11011 a t  a l l  t i m e s .  

@ Y .  N o . :  Head N o .  of Y------00 - 31 

D should be with in  a range from 0 t o  95. 

If D is out of t h i s  range, F l l 9  cannot be executed. 

(a) Y N o .  shou ld  b e  t h e  head No. of 1 6 - b i t  g roup ,  and 

e x p r e s s e d  i n  dec imal  n o t a t i o n ,  a s  shown i n  Table  

4.1. 
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Tab le  4 . 1  Y N o .  and a p p l i c a b l e  code 

3000 
1011 
2022 
4030 

7 0 0 0 - 0  O F  

Y O 0 0  - O O R  12 
YOBO - OB3 4 
~ 1 6 0  - 167 . 
Y l E O  - 1 E F  16 

0 1 0 - 0  1 1 . '  0 1  

0 2 0 - 0  2 F 0 2  

0 3 0 - 0 3 F  0 3  

0 4 0 - 0  4 I 0 4 

0 5 0 - 0 5 1  0 5 

0 6 0 - 0  6 I 0 6 

0 7 0 - 0  7 1; 0 7  

0 8 0 - 0 8 F  0 8 

O Y O - - 0 9 1  0 9 

0 A 0 - 0 .I\ I' 1 0  

O 1 { 0 - O O ~ t '  1 1  

0 ( '  0 -  0 ( '  1.' 1 2  

( b )  The head N o .  of  Y i s  t h e  head N o .  of  1 6 - b i t  g roup .  

T h e r e f o r e ,  t r a n s f e r e n c e  of  p a r t i a l  b i t s ,  such  a s  4 

b i t s  f rom 1101811, i s  i m p o s s i b l e .  

( c )  Example of s e t t i n g  of  Dl10 

I C o n t e n t s  of  IArea of which d a t a  1~ I 
Dl10 can  be  t r a n s f e r r e d  

( 2 )  D 1 1 1  i s  used  t o  s p e c i f y  No. of ID t o  which c o n t e n t s  of  

Y ( 4  b i t s  - 16  b i t s )  a r e  t r a n s f e r r e d ,  and f i l l e d  w i t h  

D No. p l u s  t l l O O O 1 l .  

Ex.: D 0 :  1000 

D 3 9 :  1039 

D 7 4 :  1074 
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( 3 )  Even when t r a n s f e r r e d  d a t a  c o n t e n t s  a r e  of  4 - 1 2  b i t s ,  

0 

one register D should be used. 

1 . 0  1 1  0 0 0 1 0  1 1  

4 . 1 0 . 2  C i r c u i t  a p p l i c a t i o n s  

1 0 1 1 1 0 1 0  

A s  an example o f  t h e  f u n c t i o n  F l l 9 ,  a c i r c u i t  t h a t  p e r m i t s  

check ing  of b i t  p a t t e r n  w i t h  1 2  b i t s  s t a r t i n g  from Y 7 0  

a g a i n s t  t h e  s t a n d a r d  b i t  p a t t e r n  i s  d e s c r i b e d  h e r e .  

The d e s c r i p t i o n  a l s o  i n c l u d e s  check ing  of  8 - b i t  p a t t e r n  

from Y B O ,  and how t o  form t h e  s t a n d a r d  b i t  p a t t e r n .  

Number of b i t s  and d e s t i n a t i o n  of t r a n s f e r e n c e  a r e  a l s o  

e x e m p l i f i e d  i n  t h i s  paragraph .  

0 When 1 2 - b i t  c o n t e n t s  s t a r t i n g  from Y 7 0  a r e  t r a n s f e r r e d  

t o  D 8  ....... 
Y 7 B  7 A  7 9  78 7 7  7 6  7 5  7 4  7 3  7 2  7 1  7 0  

2048 1024 512 256 128 64 32 16 8 4 2 1 
1 1 1  1 1 1  

1024 i- 256+128 + 8 + 2 + 1 = 1419 

@ When 8 - b i t  c o n t e n t s  from YBO a r e  t r a n s f e r r e d  t o  D24 .... 

Y B 7  BS B5 B4 B3 B2 B1 I30 

128 64 32 16 8 4 2 1 

128 + 32 + 16 + 8 + 2 = 186 
1 1 1 1  1 

When K 1 4 1 9  for Y 7 0 ,  o r  ~ 1 8 6  for Y R O ,  i s  e n t e r e d  t o  t h e  

s p e c i f i e d  D by u s i n g  MOV i n s t r u c t i o n ,  t h e  b i t  p a t t e r n  i n  

t h e  D becomes a s  shown above and t h e  s t a n d a r d  b i t  p a t -  

t e r n  can  be o b t a i n e d .  
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c t i  

M65 

W 

= K1419 D 9 

4c -J-& Result is not acceptable. 
YBO Transfer 

Reset of checked result 
R S T  M66 

Result is acceptable f- (12 
-bits are in conformity with 

M64 M66 standard bit pattern) 

1 1 I 1 

t 1 M O V  I K1024 1 D l l l  
I n 

1 
Reset 

= K 1 8 6  D 2  4 
W I M 8 2  I 

Result is acceptable (8- 

in conformity) 

Result is not acceptable. 

bit pattern from YBO is 
M8 2 

Y 7 O  Transfer command "ONtt 

1t12 bits from Y 7 0 t t  is specified 

D 9  is specified for destination 
of transfer. ' 

Entered bit pattern is' checked 
against standard pattern. 
When result is acceptable, M66 
turns on. 
Whep it is not acceptable, 
M66 turns off. 

YBO Transfer command ItONtt 

bits from YBO" is specified. 

ttD24tt is specified for 
destination of transfer. 
Execution of transfer command 

Checking of entered bit pattern 
against standard bit pattern. 

Checking result is used. 

F i g .  4 . 2 9  Y-D Data t r a n s f e r  c i r c u i t  composi t ion  
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4 . 1 1  4-16 Decode/encode 

Decode means t h a t  $ - b i t  b i n a r y  numerals  a r e  conve r t ed  i n t o  

1 6 - b i t  p a t t e r n .  On t h e  c o n t r a r y ,  encode means t h a t  1 6 - b i t  

p a t t e r n  i s  c o n v e r t e d  i n t o  4 - b i t  b i n a r y  numerals .  

T h e  decode f u n c t i o n  i n  t h e  MELSEC-KOJ i n c l u d e s  t r a n s f e r e n c e  of  

c o n v e r t e d  1 6 - b i t  p a t t e r n  t o  M ,  t h e r e b y  M is  used  as control 

means . With t h i s  f u n c t i o n ,  1 - b i t  d a t a  s h i f t  regis ter  or 

c o u n t e r  may be  r e a d i l y  formed. 

I n  t h e  encode f u n c t i o n ,  one t t l r r  b i t  i n  16 b i t s  is  i d e n t i f i e d  

, and conve r t ed  i n t o  b i n a r y  numera ls ,  t h e r e b y  s i g n i f i c a n t  b i t  

p o s i t i o n  is  found.  

The encode f u n c t i o n  may be  used  t o  i d e n t i f y  s t e p  No. of count -  

t e r ,  or s h i f t  p o s i t i o n  i n  1 - b i t  s h i f t  r eg i s t e r .  

4 . l l . l  Func t ions  

Funct ion  No.: ~ 1 0 8  

Data t o  be  decoded 
or encoded: D l l o  -1 Decode 

Lower 4 b i t s  a r e  e f f e c t i v e  and upper  
12 b i t s  a r e  i g n o r e d  i n  decoding .  

Encode 10 ...... 0 1 0 ... 01 
--- 

Only one t r l t l  ( H )  b i t  e x i s t s  i n  16  b i t s  
i n  t h e  c a s e  of  encoding .  

Decode/encode des -  
i g n a t i o n  : D l l l  [oy--q Decode 

Im'-i] Decode 
Decode/encode re- 
s u l t :  D112 

Only one l l l t t  b i t  e x i s t s  i n  1 6  b i t s  
i n  t h e  c a s e  of  decoding .  
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k $ o ! ! l  Encode 
I n  encoding ,  b i t  p o s i t i o n  is  s p e c i -  
f i e d  i n  lower f o u r  b i t s .  Upper 
d i g i t s  a r e  filled all with "0" .  

( 1 )  The d a t a  t o  be decoded or encoded i s  s t o r e d  i n  D110. 

( a )  I n  decod'ing, o n l y  lower  f o u r  b i t s  ( 0  - 15  i n  dec ima l  

n o t a t i o n )  a r e  e f f e c t i v e ,  and c o n v e r t e d  i n t o  b i t  p a t -  

t e r n  t o  be s t o r e d  in"D112.  

Upper 12 b i t s  Lower f o u r  b i t s  
(0 -15)  a r e  i g n o r e d .  

( b )  I n  encoding ,  d a t a  hav ing  o n l y  one r t l r r  (FI) b i t  i n  16 

b i t s  i s  handled .  T h i s  s i n g l e  r r l r r  b i t  i s  c o n v e r t e d  

i n t o  4 - b i t  b i n a r y  numera ls ,  and s t o r e d  i n  D l 1 2 .  

The d a t a  handled  i n  encoding  s h o u l d  have o n l y  o r a e ' r r l r r  

b i t  i n  16 b i t s .  

( 2 )  D i s c r i m i n a t i o n  between decode and encode i s  s p e c i f i e d  i n  

D l l l .  
D l l l  

( a )  Decode J-Giii6-J 
( b )  Encode p7GTJ 

( 3 )  Decoded or encoded r e s u l t  i s  s t o r e d  i n  D l 1 2 .  

( R e f e r  t o  s t e p  ( 4 ) . )  

( a )  Decode 

-Lower $ - b i t  --.- -_ Data t o  be  deco.ded 

Upper 12 b i t s  a r e  0 1  1 1 ~ ~ ~ ~ J ~ l  ---- b i n a r y  numeral 

/ 1 Decode i g n o r e d  

0 1 1 2 1 0 * - .  0 1 0 - . * * . *  B i t  p a t t e r n  
~ __-- Decoded r e s u l t  
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( b )  Encode 

Data t o  be  en- 0 1  1 0  
coded 

Encoded r e s u l t  

- 
...... 0 1 o . . . o  1 B i t  p a t t e r n  

A l l  upper  1 2  
b i t s  t u r n  t o  I t O t t .  

t 
Lower 4 b i t s  a r e  b i n a r y  
numerals  

( 4 )  Deeoded/encoded r e s u l t  

Table  4 . 2  Decoded/encoded r e s u l t  

( a )  I n  decoding ,  upper  1 2  b i t s  of t h e  d a t a  (D110) t o  be  

decoded a r e  ignored .  

( b )  I n  encoding,  a l l  upper  12 b i t s  of t h e  encoded r e s u l t  

( D 1 1 2 )  %urn  t o  t t O " .  
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( 5 )  C i r c u i t  composi t ion  

Decode/encode command L lIpE$-TK+ 
I 1 I 

ecoded o r  encoded re  
u l t  i s  r e a d ,  and u s e  

Command i s  c o n v e r t e d  
i n t o  p u l s e  s i g n a l .  

Data i s  e n t e r e d  i n  
D110. 

D e  c ode I t  0 0 0 0 

D1l l  i Encode t f O O O 1 f f  

Execut ion  of decode 
or encode 

R e s u l t  is  r e a d  w i t h  
D112, and used .  

F i g .  4 . 3 0  Decode/encode c i r c u i t  composi t ion  

4 .11 .2  C i r c u i t  a p p l i c a t i o n s  

( 1 )  Decode c i r c u i t  

I n  t h i s ,  ekample,  numer i ca l  data are taken from computer 

or N/C u n i t  and c o n v e r t e r e d  i n t o  b i t  p a t t e r n  for s e q u e n t i -  

a l  c o n t r o l .  

I n p u t  d a t a  and kiming are assumed as follows: 

Data : xo - 
Data t r a n s -  
mis s ion  : x4 

I n p u t  t i m -  
i n g  xo 

x4 

3 ...... 4 b i t s ,  b i n a r y  numerals  

3 
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M170  

k B i t  p o s i t i o n  t lOt t  

T'c' MI85 

Resul t  can be used. 

I1 1 1 1  

I 

I I 

A 

B 

c 

D 

E 

F i g .  

I 

Command 
' g  l++l P L S  ' 1  M39 "Command i s  converted i n t o  

4~ 

M 3 9  pulse  signal-  
, ,Contents  of counter  a r e  t r a n s f e r -  

red t o  30110, and used as d a t a  
t o  be encoded. 

'' "Encodett i s  s p e c i f i e d .  

f' Execution of  encode 

" 

c D  r t A t t  c o n t r o l  command 
B i t  p o s i t i o n :  3 - 6 

I' 

'' I1Bt' c o n t r o l  command 
B i t  p o s i t i o n :  7 - 11 

lb 

4' "C" c o n t r o l ,  command 

4 . 3 2  Encode c i r c u i t  composition- I B i t  p o s i t i o n :  1 2  - 15 

F i g .  4.31 Decode c i r c u i t  composi t ion  

( 2 )  Encode c i r c u i t  

The example i s  t h a t  c o n t r o l  command i s  changed by s i g n i f i -  

c a n t  b i t  p o s i t i o n  where c o u n t e r  ( 1 - b i t  d a t a  s h i f t  r eg i s t e r  

) is ON. 

Counter :  ~ 1 3 0  - 145 O . . . .  16 b i t s  
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I n  t h i s  c i r c u i t ,  D112 i s  d i r e c t l y  used  f o r  comparison. 

When D112 i s  used  i n  any o t h e r  c i r c u i t ,  M40 - M42 s h o u l d  

be s e l f - h e l d ,  o r  D112 c o n t e n t s  shou ld  be t r a n s f e r r e d  t o  

' Dm f o r  comparison. 

4.12 1 6 - b i t  check 

This function is used to check and examine how many I T '  

(ON) bits exist in 16 bits of one register. 

Practical application example of the function is that number 
/""\ 
\ / of  s t o r e d  goods can  be  i d e n t i f i e d  when f l o w  of  

goods is t r a c e d  i n  conveyor or any t r a n s f e r ,  o r  m a t e r i a l  

h a n d l i n g  c o n t r o l  system by making u s e  of s h i f t  regis ter  

functions, or the case where how many outputs are in ON 

within a certain range of output Y is examined. 

4 . 12.1 Func t ions  

Funct ion  N o .  : FI  09 

Check d a t a :  DllO I I 
Cumulat ive number 
of  b i t s :  Dlll p-q-4 

t 
Cumulative number of b i t s  ... Binary numeral 

(0 - 16) 

( 1 )  Check d a t a  (how many b i t s  of  which a r e  i n  O N  is  

t o  be  identified) are entered in D U O .  

(2) When F l o g  i s  execu ted ,  t o t a l  number of b i t s  i n  ON is 

s t o r e d  i n  t h e  lower  f o u r  b i t s  o f  D111 i n  t h e  form of 

b i n a r y  code and a l l  upper  12 b i t s  t u r n  t o  " 0 " .  
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( 3 )  C i r c u i t  composi t ion  

Bt$----( Check data are entere 

*Command i s  c o n v e r t -  
ed  i n t o  p u l s e  s ig -  
n a l  . 

Data are entered i n  
D l l O ,  

Execut ion  of check 
command 

Checked r e s u l t  i s  
r e a d  from D l l l ,  and 
can  be used .  

F i g .  4 .33 1 6 - b i t  check c i r c u i t  composi t ion  
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4 . 1 2 . 2  C i r c u i t  a p p l i c a t i o n s  

( 1 )  Checking of number of  b i t s  t t l t t  (ON) in shift register 

,I ,Total bits are converted from 
binary notation into BCD. 

T h i s  a p p l i c a t i o n  example i s  used  when number of  goods i n  

41Total bits are output to display 

a conve~yor l i n e  must be numer i ca l ly  d i s p l a y e d ,  f o r  ex- 

ample. 

Ex.: S h i f t  regis ter  M 5 O  - ~ 8 1  - - - - -  32 b i t s  

D i sp lay  u n i t  ~ 8 0  - ~ 8 7  . - - - - -  Decimal 2 d i g i t s  

A Check command 
. P L S  4 9  "Command is converted into pulse 

signal. 
,,Lower 16 bits (M5O - 65) of shift 
register are transferred to Dl10. 

4 1  Execution of bit check 

.)Result is saved i n  ~ 1 6 .  M O V  I D l l l  I D 1  6 

(r I M O V  oUpper 16 bits (M66 - 81) of shift 
register is transferred to D l l O .  

F i g .  4 .34  Di sp lay  of  number of b i t s  r r l l t  i n  s h i f t  
r eg is te r  

I n  t h e  example shown i n  F i g .  4 . 3 4 ,  number of  s t o c k e d  

goods is  n u m e r i c a l l y  d i s p l a y e d .  However, t h i s  c i r -  

c u i t  may be  used  f o r  o t h e r  c o n t r o l ,  such  a s  q u a n t i t a t i v e  

comparison or definition of quantitative range of 

s t o r e d  goods,  by u s i n g  i n s t r u c t i o n s  (>,<, = ) .  
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( 2 )  Checking of number of b i t s  I l l t 1  ( O N )  of  o u t p u t  Y 

41 M O V  1 D 2  8 I D l l O  + Data i s  entered i n  Dl10. 

I n  t h i s  example,  number of b i t s  b e i n g  i n  I t l t 1  i n  o u t p u t  

I t  E r r  o r r e  s e t I t  

Y ( 4  b i t s )  is checked.  

l Execution of b i t  check 

,When number of b i t s  I l l t t  i s  l a rger  
than 9 b i t s ,  M94 turns  on and alarm 
signal i s  o u t p u t  t o  show error. 

T h i s  a p p l i c a t i o n  example may be a c t u a l l y  employed for 

e r r o r  d e t e c t i o n .  

Ex.: Output Y120 - 1 2 B  .... 1 2  b i t s  

E r r o r  e x i s t s  when number of b i t s  l t l l l  i s  l a r g e r  

t h a n  9 b i t s .  

F i g .  4 . 3 5  Checking of number of  b i t s  l t l l t  of 
o u t p u t  Y 
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4 . 1 3  Data i n v e r s i o n  

D (Dl101 

With t h i s  f u n c t i o n ,  t h e  c o n t e n t s  i n  t h e  s p e c i f i e d  d a t a  re- 

g i s t e r  a r e  i n v e r s e d ,  t h a t  is ,  r r l r f f s  complement i s  o b t a i n e d .  

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

4 . 13 . 1 Func t ions  

Funct ion  N o . :  F100 

D (Dl101 
7 

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

F i g .  4 . 3 6  Data i n v e r s i o n  

4.13.2 C i r c u i t  a p p l i c a t i o n s  

E x . :  S i n c e  t h e  s u b t r a c t e d  r e s u l t  i s  o b t a i n e d  a s  r r 2 r r f s  

complement when t h e  r e s u l t  is minus, it must be 

changed t o  a b s o l u t e  v a l u e  a s  f o l l o w s :  

When ( D l O )  - (D20) is  e q u a l  t o  ( D l O ) ,  for example,  

5 - 7 = - 2 - 2  

F i g .  4 . 4 7  Data i n v e r s i o n  c i r c u i t  
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4 . 1 4  A p p l i c a t i o n  i n s t r u c t i o n  e x e c u t i n g  t i m e s  

The t i m e  t a k e n  f o r  e x e c u t i o n  

t i o n  i s  a s  f o l l o w s :  

of each  a p p l i c a t i o n  i n s t r u c -  

I n s t r u c -  
t i o n  

Category of 
i n s t r u c t i o n  

Name of f u n c t i o n  Execut - 
t i n g  t i m e  Remarks 

A p p l i c a t i o n  

i n s t r u c t i o n  

8 - b i t  d a t a  a s -  

s o c i a t i o n  

OUT F l l O  1 4 0 ~ s  

1 6 - b i t  d a t a  d i s -  OUT F l l l  

s o c i a t i o n  

1 6 - b i t  d a t a  AND 

o p e r a t i o n  

O U T  FP12 

1 6 - b i t  d a t a  OR 

o p e r a t  i o n  

O U T  F113 

Batch s h i f t  o f  M OUT F114 

Batch s h i f t  of D O U T  ~ 1 1 5  

Batch reset  of D OUT ~ 1 1 6  

I n d i r e c t  r e a d i n g  

of T , C , D  

OUT F117 T , C  22011s 

D 21011s 

I n d i r e c t  w r i t i n g  

of  T , C , D  

O U T  ~ 1 1 8  T , C  22011s 

D 2 1 0 ~ s  

Y-D Data t r a n s -  

f e r  

O U T  F l l 9  

4-16 Decode/en- 

code 

OUT ~ 1 0 8  Decode 1 8 0 11s 

Encode 3lOpS 

O U T  ~ 1 0 9  29011s 

1 O O P S  Data i n v e r s i o n  O U T  FlOO 
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5. FUNCTIONS A N D  PRACTICAL USE OF HIGH-SPEED PROCESSING I N -  

STRUCTIONS 

The high-speed p r o c e s s i n g  i n s t r u c t i o n s  a r e  t h a t  a program 

component required to high-speed processing is picked up, 

and high frequently executed several times as subroutine during 

e x e c u t i o n  of t h e  main program a t  low speed ,  t h u s  t h e  execu- 

t i n g  time can be apparently shortened. 

5 .1  High-speed p r o c e s s i n g  i n s t r u c t i o n s  and a p p l i c a t i o n  d a t a  

r eg i s t  e rs 

( I )  SET F126: High-speed program c a l l  i n s t r u c t i o n  

( 2 )  RST F126 :  High-speed program r e t u r n  i n s t r u c t i o n  

( 3 )  11126: Reg i s t e r  f o r  s t o r i n g  of high-speed p r o c e s s i n g  

program head s t e p  No. (when lOmS t i m e r  i s  

u s e d )  

Regis ter  for s t o r i n g  of high-speed p r o c e s s i n g  

program head s t e p  No. (when c a l l  i n s t r u c t i o n  

is' u s e d )  

5 . 2  C i r c u i t  a p p l i c a t i o n s  

The c i r c u i t  shown below i s  an example of p r a c t i c a l  a p p l i c a -  
, 

t i o n  of t h e  high-speed p r o c e s s i n g  i n s t r u c t i o n s ,  where it is 

in t ended  t o  minimize t i m i n g  e r r o r  when Y I O  and Y l l  turn off. 
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Ma(M not  i n  u s e )  
AI Head s t e p  No. "mrr of high-  

speed program ( subrou t ine )  
i s  en tered  i n  D123. 
YlO t u r n s  OFF when X 2  t u r n s  ON. 

X 1  s2 
" 

Y l l  t u r n s  OFF when X 4  t u r n s  ON. 

-1 
r - - - - -  - - - - - - - - -  - - _ _ _ _  _ _ _ _  

Other c i r c u i t  I 

High-speed program c a l l  
i n s t r u c t i o n  
-(To be i n s e r t e d  a t  each I 

I s u i t a b l e  s t e p )  
L - - - - -  - - - - - - - - - - - - - -  L _ _ _ _ _ _ _  J 
- - - - - - - - - - - - - - - - - - - - - - I - - - 

Other  c i r c u i t  

1 r---------- - _ - _ _ _ _ _ _ _ _ _ _  
I I Other  c i r c u i t  I 

I 

I------ - - - - - _  _ _  _ _ _  - - _ _  - _ _  - J 

n: To be jumpedto t h e  s t e p  
wi th  END i n s t r u c t i o n  

(To be i n s e r t e d  without  

YlO t u r n s  OFF when X 2  t u r n s  ON.  
f a i l )  

' $r - HST Y10 

E 
cd 

k 

Y l l t u r n s  OFF when X 4  t u r n s  ON. 
, ~ *-, 

Q) - l i  

I Q )  RST F126 Return i n s t r u c t i o n  (To be 
boo i n s e r t e d  without  f a i l )  
,d 0 

F i g .  5 . 1  High-speed p r o c e s s i n g  c i r c u i t  

( 1 )  I n  o r d e r  t o  minimize t i m i n g  e r r o r  a t  t h e  t i m e  YIO, Y11 

turn off, only YlO/Y11 reset circuit is programmed 

for high speed processing. 

Both OUTYIO/RSTYlO and OUTYll/RSTYll a r e  a l lowed t o  e x i s t  
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a t  t h e  same t i m e .  

( 2 )  A t  t h e  head of  t h e  low-speed p r o c e s s i n g  program, t h e  

head s t e p  No. l1mI1 of high-speed p r o c e s s i n g  program com- 

ponent  s h o u l d  be  p l a c e d  i n  D l 2 3 ,  a s  shown i n  F i g .  5 . 1 .  

( 3 )  High-speed program call instruction F126 should be 

inserted with suitable step interval, 

When h igh-speed  p r o c e s s i n g  must be  performed i n  e v e r y  

6mS, f o r  example,  t h e  h igh-speed  program s h o u l d  be  i n s e r t -  

ed a t  e v e r y  abou t  200  s t e p s .  

6mS - Z O O  s t e p s  m- 
( 4 )  A t  t h e  end of t h e  low-speed p r o c e s s i n g  program, C J  i n -  

s t r u c t i o n  s h o u l d  be  i n s e r t e d  w i t h o u t  f a i l  and program 

sequence  s h o u l d  be  jumped t o  t h e  s t e p  w i t h  END i n s t r u c -  

t i o n .  

( 5 )  A t  t h e  end of  t h e  h igh-speed  p r o c e s s i n g  i n s t r u c t i o n ,  re- 

t u r n  i n s t r u c t i o n  F126 s h o u l d  be i n s e r t e d  w i t h o u t  f a i l .  

( 6 )  END instruction should come next to the return instruction. 

T h i s  means t h a t  t h e  h igh-speed  p r o c e s s i n g  program s h o u l d  

be i n s e r t e d  b e f o r e  t h e  END i n s t r u c t i o n .  

( 7 )  Program e x e c u t i o n  f l o w  c h a r t  and e x e c u t i o n  t i m e  

F i g .  5 . 2  shows an example of e x e c u t i o n  Elow c h a r t  and 

t i m e ,  where t h e  low-speed p r o c e s s i n g  program has  about  

1000 s t e p s  and t h e  high-speed p r o c e s s i n g  program h a s  33 

s t e p s  w i t h , c a l l  i n s t r u c t i o n  i n s e r t e d  a t  e v e r y  200 s t e p s  

a s  e x e m p l i f i e d  i n  above mentioned (3) , 
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Low-speed program 

Note 1: High-speed execution time: 

33 X 30pS = 1mS 

Note 2:  Scanning time: 35mS 

Note 3: When scanning time exceeds 
looms, WDT error oecurs. 

F i g .  5 . 2  Program e x e c u t i o n  f low c h a r t  and e x e c u t i o n  t i m e  
(When used w i t h  c a l l  i n s t r u c t i o n )  

5 .3  Program f o r  lOmS h i g h - p r e c i s i o n  t i m e r  

96 t i m e r s  (lOOmS), TO - T 9 5 ,  and 3 2  t i m e r s  (IOmS), T 9 6  - 

T 1 2 7 ,  a r e  i n c o r p o r a t e d  i n  M E L S E C - K O J .  

F i g .  5.3 shows an example of  c i r c u i t  used  i n  programming 

f o r  lOmS p r e c i s i o n  t i m e r s .  
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bla (M not  i n  use)* . 

0 I M O V  K m D126 

I 

I 
program I 

High-speed program head 
s t e p  N o .  rcmlr  i s  e n t e r e d  i n  
~ 1 2 6 .  

bl  a 
i 

C ,I K 11 ' 3 )  

I 

1 
1 I 
I I 

1 I 
rn I 

I I 
I program 
I I 
L _ _ - - - - - - - - - -  - -  - - - - - - - - , J  

r- - - -  - -  - - - - - -  - - - -  - - - -  - -  

High-speed processing I 
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F i g .  5 .3  C i r c u i t  f o r  programming wi th  lOmS t i m e r s  

n :  Program sequence  i s  jump- 
ed t o  t h e  s t e p  w i t h  END 

0 i n s t r u c t i o n .  

( D o  n o t  f a i l  t o  i n s e r t  
jump i n s t r u c t i o n )  

Re tu rn  i n s t r u c t i o n  ( D o  n o t  
f a i l  t o  i n s e r t . )  

( 1 )  When 10mS t i m e r  i s  used ,  t h e  high-speed program head 

s t e p  N o .  r r m l r  s h o u l d  be e n t e r e d  i n  D126  w i t h o u t  f a i l .  

(High-speed program i s  c a l l e d  at e v e r y  10mS when ~ 1 2 6  

is not in " O " . )  Notice that the number is different 

from D123 of paragraph 5.2. 

( 2 )  C J  i n s t r u c t i o n  s h o u l d  be i n s e r t e d  a t  t h e  end of low-speed 

program t o  l e t  the program sequence jump t o  t h e  s t e p  w i t h  

END i n s t r u c t i o n .  

( 3 )  Return  i n s t r u c t i o n  R S T  F126 s h o u l d  be i n s e r t e d  a t  t h e  end 

of h igh-speed  program. 

( 4 )  C o i l  of 100mS t i m e r  ( T O  - T 9 5 )  s h o u l d  be  i n s e r t e d  i n  t h e  

low-speed program, and coil of lOmS t i m e r  ( ~ 9 6  - T 1 2 7 )  i n  
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t h e  high-speed program. 

7 

1 OmS 

1 OmS 

11 OmS 

i 

( 5 )  Program e x e c u t i o n  f low c h a r t  and e x e c u t i o n  t i m e  

F i g .  5.4 shows an example of e x e c u t i o n  f low c h a r t  and 

e x e c u t i o n  t i m e ,  where t h e  low-speed p r o c e s s i n g  program 

h a s  about  1000 s t e p s  and t h e  high-speed p r o c e s s i n g  pro-  

gram h a s  33 s t e p s  (same a s  t h e  example shown in above 

mentioned (71 of 5.21. 

I n  t h i s  example, e x e c u t i o n  t i m e s  a r e  3 O m S  and 1mS f o r  

low-speed program and h igh-speed  program r e s p e c t i v e l y .  

(Low-speed 
program ) 

Note I :  High-speed program i s  ex- 
ecuted at every 1OmS. 

Note 2:  Scanning time: 33mS 

F i g .  5 . 4  Program e x e c u t i o n  f low c h a r t  and 
e x e c u t i o n  time .(When used with lOmS timer) 

( 6 )  High-speed t i m e r  f u n c t i o n  may be a s s o c i a t e d  wi th  c a l l  

i n s t r u c t i o n  S E T  f u n c t i o n  F126. 

When the both f u n c t i o n s  a r e  used  a t  t h e  same t i m e ,  h igh -  

speed  program head s t e p  No. r s m t r  shou ld  be e n t e r e d  i n  1 x 2 6  

a s  w e l l  a s  Dl23. 

I n  t h e  c a s e  where t h e  example i n  F i g .  5 . 2  is combined wi th  

t h e  example i n  F i g .  5 .4 ,  t h e  h igh-speed  program i s  c a l l e d  

3 times and the scanning time is 33mS. 
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5 . 4  Programming e r r o r  d i s p l a y  

The f o l l o w i n g  two t y p e s  of  e r r o r  check a r e  a v a i l a b l e  i n  t h e  

programming related t o  high-speed processing program. 

When e r r o r  i s  found,  r r R U N r r  d i s p l a y  f l i c k e r s .  

( 1 )  High-speed p r o c e s s i n g  program t i m e  ove r  ( E r r o r  No.: 

5030)  

I f  e x e c u t i o n  t i m e  exceeds  lOmS i n  high-speed p r o c e s s i n g  

( t imer lOmS is  u s e d ) ,  t h e  t i m e  ove r  e r r o r  o c c u r s .  

@ T h e  high-speed p r o c e s s i n g  shou ld  be executed  w i t h i n  

1 O m s .  

I 
( 2 )  Programming error ( E r r o r  N o . :  5031) 

Th i s  e r r o r  o c c u r s  when C J  Kn, RST ~ 1 2 6  shown i n  F i g .  

5 .1  and 5 .3  a r e  n o t  e n t e r e d .  

r n '  
\ '  

Note: E r o r r  N o .  may be  v e r i f i e d  i n  t e s t  mode of PU-and 

GPP. 
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