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1, Introduction 

The Positioning Unit KD71 (hereafter abbreviated as KD711, is 

used for high-precision positioning control as one of the input/ 

output peripherals of the MELSEC-K1, K2, K O J .  

The KD71 has a microprocessor, whose output is a positioning 

pulse sequence, including acceleration and deceleration. 

The output can be combined with various kinds of servo 

control drive units to perform positioning for a wide range c1 
of industrial equipment. 

Features : 

1. Full digital control 

0 The use of a high-speed microprocessor has made possible small 

size and high performance, with high reliability. 

2 .  One unit performs 2-axis control 

With a single positioning unit, independent 2-axis control or 

simultaneous 2-axis control is possible. 

3 .  Includes linear interpolation function. 0 
A 2-axis linear interpolation function is included in the unit. 

4 ,  Includes backlash compensation function. 

The backlash compensation function makes possible high-preci- 

sion positioning possible. 
I 

5 ,  Usable  s e r v o  motors 

Since the KD71 operates with pulse-sequence output, it can be 

used with DC servo motors, AC servo motors, stepping motors, 

and other drive units. 
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6 .  P o s i t i o n i n g  d a t a  s e t t i n g s  

The s e t t i n g  of  p o s i t i o n i n g  d a t a  c a n  be  p e r f o r m e d  f r o m  t h e  KD71 

TU a n d -  s e q u e n c e r  C P U .  

- 

P o s i t i o n i n g  
u n i t  

. .  

KD71 

2. C o m p o s i t i o n  . 

T e a c h i n g  
u n i t  

C o n n e c t i o n  
c a b l e  

2 - 1  C o m p o n e n t  p a r t s  

KD71TU 

K70CBL 

T h e  c o m p o n e n t  p a r t s  u s e d  i n  c o n j u n c t i o n  w i t h  t h e  p o s i t i o n i n g  
-.- ~ 

u n i t  a r e  a s  l i s t e d  below 

T a b l e  2 :  P o s i t i o n i n g  u n i t  c o m p o n e n t  p a r t s  

N a m e  IModel  

B a t t e r y  K G B A T  

Memory 11 KROM 

u n i t  

I C o n t e n t s  

P o s i t i o n i n g  u n i t  m a i n  b o d y  ( o u t p u t  s y n c  t y p e )  

P o s i t i o n i n g  d a t a  i n p u t / o u t p u t  u n i t  

C a b l e  f o r  o o r . n e c t i n g  t h e  KD71 a n d  KD71TU 
(length 2m(78 inches) ) 

Memory b a c k u p  b a t t e r y  f o r  I C - R A M  memory  a n d  
l a t c h  f u n c t i o n .  

EP-ROM ( e q u i v a l e n t  t o  t y p e -  2 7 1 6 ,  I C  c h i p ) ,  
2 K  b y t e s .  

P o s i t i o n i n g  u n i t  m a i n  b o d y  f o r  u s e  w i t h  
MELDAS-S1 ( o u t p u t  s o u r c e -  t y p e )  

- I 

L 

- ._ . . .. 

. I . 
. .  . . .  

0 

0 

0 
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2 - 2  S y s t e m  c o m p o s i t i o n  

P o s i t i o n i n g  u n i t  
KD71 

o n n e c t  
a b l e  
.70CBL 

i o n  

T e a c h i n g  u n i t  KD71TUE 
W r i t e - i n  o f  p o s i t i o n i n g  

JUULPulse  

..S e q u e  n c e r 
MELSEC-K 

S e q u e n c e  p r o c e s s i n g  

D a t a  p r o c e s s i n g  
[ +  D a t a  l i n k  f u n c t i o n  1 
P o s i t i o n i n g  f u n c t i o n  

s e q u e n c e  o u t p u t  

w d a t a  
R e a d o u t  o f  p o s i t i o n i n g  data 
C o n t r o l  s t a t u s  display 
P o s i t i o n i n g  t e s t  f u n c t i o n  

D r i v e  u n i t  AC/DC s e r v o  motor ,  
p u l s e  mo to r ,  
s t e p p i n g  moto r ,  
e t c ,  

F i g .  2 :  S y s t e m  c o m p o s i t i o n  
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3 .  

I 

O p e r a t i o n  e x p l a n a t i o n  

I 

3-1 P r i n c i p l e s  o f  o p e r a t i o n  

r 

------------ 
p u l s e  I 

s e q u e n c e  
U L r L r  ~S-peed  r 

A 

command 

> 
M Servo I n v e r t e d ;  > D e v i a t i o n -  D'A c o n v e  r t e r 

.Ir amp13 f i e r  p u l s e  c o u n t e r  

s e q u e n c e  J 

* 
I 
I 
I 
I 
I 
I 

I n t e r f a c e  

PG 
F e e d b a c k  p u l s e  s e q u e n c e  

,-LhnT 

i 
0 

. -  

- 
vo motor s p e e d  

3 

rn 
tu 
tu 
a 

Y 

v) a c c u m u l a t i o n  

Time ( t )  

s p e e d  command.  

0 

F i g .  3 :  B l o c k  d i a g r a m  o f  p o s i t i o n i n g  s y s t e m  o p e r a t i o n  

The o u t p u t  o f  t h e  KD71 i s  a pulse sequence. When a pulse 

s e q u e n c e  i s  o u t p u t ,  t h e  p u l s e s  a c c u m u l a t e  i n  t h e  d e v i a t i o n  

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

c u r r e n t  a n a l o g  v o l t a g e  b y  t h e  D / A  c o n v e r t e r ,  t h u s  b e c o m i n g  t h e  
_ .  

0 



When t h e  motor  b e g i n s  r o t a t i n g  a s  a r e s u l t  of  t h e  s p e e d  command ,  

p u l s e s  i n  p r o p o r t i o n  t o  t h e  a m o u n t  o f  r o t a t i o n  a r e  o u t p u t  from 

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

d e v i a t i o n  c o u n t e r .  
I 

T h e  d e v i a t i o n  c o u n t e r  p r e s e r v e s  a f i x e d  a m o u n t  of a c c u m u l a t i o n ,  

c o n t i n u i n g  t h e  mo to r  r o t a t i o n ,  a n d  w h e n  t h e  c o m m a n d - p u l s e  o u t p u t  

f r o m  t h e  KD71 i s  s t o p p e d ,  t h e  a c c u m u l a t e d  p u l s e s  i n  t h e  d e v i a t i o n  

c o u n t e r  a r e  r e d u c e d  a n d  s p e e d  is l o w e r e d ,  a n d  w h e n  t h e  a c c u m u l a -  

* 

t e d  p u l s e s  d i s a p p e a r ,  t h e  motor  s t o p s .  I n  o t h e r  w o r d s ,  t h e  ro- 

t a t i n g  s p e e d  o f  t h e  motor  i s  propor t iona l  t o  the  frequency of  

t h e  command p u l s e ,  a n d  t h e  r o t a t i o n  a n g l e  of  t h e  motor  is 

0 propor t iona l  t o  the number of  command pu l ses  output. 

-5- 



3-2  O u t l i n e ' d e s i g n  o f  t h e  p o s i t i o n i n g  s y s t e m  

\u A: U n i t  o f  
. .  

p o s i t  i o n  d e t e c t i o n  (mm/PULSE) 
I 

S e r v o  motor  
V s :  Command p u l s e  f r e q u e n c y  [PULSE/sec]  

n :  P u l s e  g e n e r a t o r  s l i t s  [ S L I T / r e v ]  

(1) U n i t  O f  p o s i t i o n  d e t e c t i o n  L: F e e d  screw l e a d  [mm/revl  

R :  D e c e l e r a t i o n  r a t e  * 

V :  Moving e l e m e n t  s p e e d  [mm/sec]  

N :  Motor r e v o l u t i o n  [rpm] 

K :  P o s i t i o n  l o o p  g a i n  [ s e c - l l  

A = -  ( n n / P U L S E )  
R x n  

( 2 )  Command p u l s e  f r e q u e n c ' y  

0 

7 -  6 t A c c u m u l a t e d  p u l s e s  i n  d e v i a t i o n  c o u n t e r  [PULSE] V 
A A&: S t o p p i n g  a c c u r a c y  [PULSE] 

V s  = - ( P U L S E / s e c  1 

( 3 )  P u l s e  a c c u m u l a t i o n  o f  d e v i a t i o n  c o u n t e r  

v s  
K 

E =-( P U L S E )  

T h e  a m o u n t  o f  m o v e m e n t  o f  o n e  p u l s e  i s  s h o w n  i n  ( l ) ,  t h e  a m o u n t  

o f  m o v e m e n t  e q u a l i n g  t h e  n u m b e r  o f  o u t p u t  p u l s e s  x A .  T h e  com- 

mand p u l s e  f r e q u e n c y  i s  c o m p u t e d  i n  ( 2 )  f r o m  t h e  m o v i n g  e l e m e n t  

speed  a n d  t h e  u n i t  o f  p o s i t i o n  d e t e c t i o n .  

T h e  r e l a t i o n  of  t h e  command p u l s e  f r e q u e n c y  a n d  t h e  p u l s e  ac- 

c u m u l a t i o n  i n  t h e  d e v i a t i o n  c o u n t e r  i s  s h o w n  i n  ( 3 ) .  

T h e  KD71 s e t s  t h e  p o s i t i o n  o f  t h e  m o v i n g  e l e m e n t  i n  a b s o l u t e  

v a l u e .  When t h e  z e r o  p o i n t  i s  P o ,  a n d  t h e  a m o u n t  o f  m o v e m e n t  

f r o m  t h e  z e r o  p o i n t  i s  ,& , 
I? P = P o t -  A 

t h e  f o l l o w i n g  r e ' l a t i o n  i s  o b t a i n e d :  



i 

4 .  ,Specifications 

4-1 Performance specifications 

Item 

No. of control 
axes ' 

Maximum command 
value 

Maximum speed 

Speed setting 
range 

Automatic ac- 
celeration/ 
deceleration time 

Data capacity 

Setting method 

Zero point 
return function 

Setting data 

RAM memory 
backup 

Specifications . 
Handles 32 points No. of exclusive I I/o points 2 axes (simul. 2-axis, 

independent 2-axis) 

999,999 pulses 6 digit decimals 

100 KPPS 

4 PPS s 100 KPPS, can be set in 4 PPS increments 

Linear accel/decel 0.1 s 9.99 sec, setfable in 10 ms increments 

400 data per axis (0 s 399) 

Can be input from teaching unit and sequencer CPU (KOJ, Kl,.K2) 

Includes zero point shift function, zero point return direction, speed para- 
meters settings 

Parameter 

Acceleration/deceleration 
time 0.1 I, 9.99 sec. 

Torque restr ic t ion  10 250% 
Backlash 0-255 pulses 

Speed restriction decimal- 
6 digits 

Upper stroke limit deci- 
mal 4 digits 

Upper stroke limit deci- 
mal 6 digits 

JOG speed decimal 4 digits 

Zero point return data 

Zero point return mode 

Zero point address 
decimal 6 digits 

Creep speed decimal 6 
digits 

Torque restrictionl0s 250% 

Dwell O.Ols9.99 sec. 

Zero point return speed 
decimal 6 digits 

Positioning data 

Data number 0 2, 399 

Positioning pattern 

Positioning address 
decimal 6 digits , 

Speed decimal 6 digits 

Torque restriction 10% 
250% 

Dwell O.Ols9.99 sec. 

Condenser preservation 10 min. at 4OOC. 
Lithium battery, overall preservation time in event of power outage 300 days, 
battery life 5 years. 

s 

-7- 



4 - 2  G e n e r a l  s p e c i f i c a t i o n s  

Item Specifications 

Ambient 
temperature I 
Ambient 

(during storage) 

Relative humidity 

temperature 

I 0 % 55oc 

-10 'L 75OC 

10 'L 90 %RH (non-condensing) 

I 

Shock protection 

Noise protection 

Voltage 
protection 
Insulation 
resistance 

Conforms to JIS C 0912 (10 g, 3 times in each direction X, Y, Z) 

By noise limiter, noise voltage 1OOOV (P-P), noise width lps, noise frequency 
25 2, 60Hz. 

ACSOOV-1 min. Input/output terminals encased 

Input/output terminals encased With 500V insulation resist- 
ance tester, ~ M Q  or more 

10 % 90 %RH (non-condensing) 

Conforms to JIS C 0911 'I1 83 type (16.7Hz compound amplitude 3 mm 2Hr) 

Relative humidity 

Vibration 
protection 

(during storage) 

-8- 



4 - 3  P o w e r  u n i t  c a p a c i t y  

The c a p a c i t y  o f  t h e  power  u n i t ,  and  t h e  l o a d  c u r r e n t  of t h e  KD71 
and  t h e ’ v a r i o u s  1 /0  u n i t s  i s  a s  shown b e l o w ,  The power  u n i t  
s h o u l d  be selected by computing the total current consumed. 

Power u n i t  
K 6  1 P A 6  2 P  i 

1 5 V  4 A  I 

P o w e r  u n i t  

5 V  1 5 A  

I 5 V  l O A l  

I K2CPU 
w /  peripheral u n i t  

5 V  2.2A 

w/ KD71TUE 
(w/oKD71 TU) 

I 

KJ71 L2, L4 

I 0.1 A 

If the system is run without a sufficient power capacity, 
damage may result to the power unit, destruction of the sequenc 

sequence program, o r  malfunction of the CPU. 



5 .  I n p u t / O u t p u t  i n t e r f a c e  

5 -1  S i g n a l  n a m e s  

U 

a 
2 

Signal name 

Drive unit 
ready 

R E A D Y  

D O G  

Zero-point 
signal 

P G O  

Positioning stop 

S T O P  

S T A R T  

Deviation counter 
clear 

C L E A R  

Direction sign 

S I G N  

Command puise 

P U L S E  

Command pulse 
for normal 
direction 

P U L S E  F 

Command pulse 
for inverted 
direction 

P U L S E  R 

Con tents 

(1) Set on LOW when servo drive unit is normal and ready to accept 

(2 )  Before starting, the KD71 checks the drive unit ready signal, and 

( 3 )  Set to HIGH when drive unit is not capable of operation, e.g. when 

feed pulses. 

if not in a ready status, outputs a zero point return demand. 

malfunction is found in control power or elsewhe-re. 

(1 )  Used for near point detection during zero point return. 

(2) When zero point return is performed by zero-point signal, the zero 
Set on LOW for near point detection. 

point is the first grid point separated from DOG following the 
detection of  the near-point DOG. 

(1) The zero-point signal is used during zero point return, and in 
general, the zero-point grid signal of thepulse encoder is 
used. At zero-point set to LOW. 

(2) When zero point return method is by stopper, and zero point return 
completion is input from external sources, this signal is also ysed. 
(For details refer to section 7-2-1). 

(1) L O W  when positioning is stopped. 
( 2 )  When this signal is input, the KD71 stops execution of positioning, 

and sets the start signal (START) to OFF (HIGH). 

(1) Low during execution 6,f positioning. 
(2) During output of feed pulse or during dwell, start signal becomes 

ON (LOW). This signal is normally used as the brake release 
signal for mechanically-braked servos. 

This is the pulse signal output before the execution of zero point 
return operation, and it resets the accumulation pulses of the servo 
unit's deviation counter. 

H 
I-- - 

Low during normal, HIGH during inverted. 
Normal increase sthe current value, inverted decreases current 
value. 

Common feed pulse for normal and inverted. 
Running direction is determcined by direction sign (SIGN). 

Feed pulse for normal (forward) 'use. 

Feed pulse for inverted (reverse) use. 

0 

0 



The fol lowing outputs  a r e  used by s e l e c t i n g  e i t h e r  A o r  B 

ou tput  us ing  t h e  switch b u i l t  i n t o  the  un i t .  (Refer  t o  Fig. 8 )  

S i g n a l  name 
command 

4J p u l s e  
I P U L S E  F 

A t y p e  (SW2-2 OFF) 

Con t e n t s  

F e e d  p u l s e  f o r  n o r m a l  ( f o r w a r d )  

I P U L S E  R I 

\ 
B t y p e  (SW2-2 O N )  

S i g n a l  name  

D i r e c t i o n  s i g n  

S I G N  

Command p u l s e  

P U L S E  

C o n t e n t s  

LOW d u r i n g  n o r m a l ,  H I G H  d u r i n g  i n v e r t e d .  
( ( D u r i n g  n o r m a l ,  current v a l u e  i n c r e a s e s ;  

d u r i n g  i n v e r t e d ,  current v a l u e  d e c r e a s e s ) .  
F e e d  p u l s e  f o r  u s e  w i t h  b o t h  n o r m a l  a n d  
i n v e r t e d .  R u n n i n g  d i r e c t i o n  i s  d e t e r m i n e d  
b y  d i r e c t i o n  s i g n  ( S I G N )  . 

P U L S E  u u u u u  u m u u  

NOTES) 1. 1/0 s i g n a l s  a r e  t h e  same f o r  X a n d  Y a x e s .  

2 .  F o r  e x t e r n a l  c o n n e c t i o n s  a n d  a r r a n g e m e n t  o f  c o n n e c t o r  

p i n s ,  r e f e r  t o  s e c t i o n  9 .  

3 .  Se lec t ion  o f  t he  output  mode i n  Fig.8 is a s  fol lows:  

when SW2-2 is OFF, t he  mode is A; when SW2-2 i s  ON, mode 

is B ( s e t  t o  B by f a c t o r y  a t  time of shipping) .  

-11 -  



5 - 2  E l e C t f i c a l  s p e c i f i c a t i o n s  

(1). I n p u t  

S i g n a l  name 

S u p p l i e d  power 

S T O P  

D O Q  

R E A D Y  

P Q O  

( 2 )  o u t p u t  

S i g n a l  name 

S T A R T  

C L E A R  

S I Q N  

P U L S E  

P U L S E  F 

P U L S E  R 

Con t e n t s  

D C 5 - 2 4 V  ( 4 . 7 5 d 2 5 V  s t a b i l i z e d  c u r r e n t )  

1 5 0 m A ( m a x ) )  
A t  H I G H  l e v e l  s u p p l i e d  p o w e r  v o l t a g e  

- l V  o r  more 
( I n p u t  c u r r e n t  0.3mA o r  l e s s )  

A t  LOW l e v e l  s u p p l i e d  power v o l t a g e  

( I n p u t c u r r e n t  2.5mA o r  more)  
-3V o r  l e s s  

- A t  H I G H  l e u e l  s u p p l i e d  power v o l t a g e  
- 1 ~  o r  more 

( I n p u t  c u r r e n t  0.3mA o r  l e s s )  

A t  LOW l e v e l  s u p p l i e d  power  v o l t a g e  

( I n p u t  c u r r e n t  2.5mA o r  more)  
-3V 0-r l e s s  

P u l s e  w i d t h :  2 0 P S  O r  more 

P u l s e  f a l l  t i m e :  3 p s o r  le-ss 

Con t e n t s  

O u t p u t  t y p e :  O p e n  c o l l e c t o r  

L o a d  v o l t a g e - . :  4 . 7 5  d 25VDC 

, L o a d  c u r r e n t :  l O m A  ( m a x )  

O u t p u t  v o l t a g e  a t  O N :  0 .6V o r  l e s s  

C u r r e n t  l e a k a g e  a t (OFF-s t a t e ) :  O . l m A  o r  l e s s  

O u t p u t  t y p e :  o p e n  c o l l e c t o r  

L o a d  v o l t a g e :  4 . 7 5  d 2 5 V D C  

Load c u r r e n t :  l O m A  ( m a x )  

U s e  w i t h  r a n g e  o f  2 m A N l O m  When i s e d  

w i t h  l e s s  t h a n  2mA, a d d  a dummy r e s i s t o r .  
P u l s e  r i s e  t i m e  a n d  f a l l  t i m e :  

B o t h 3  p s o r  less' 

0 
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-1 
K D 7  1 

~~ 

Pin number 

. .  I 
S i g n a l  name 

X ax i sY a x i s  Type A 

2 A  2 B  

9 B  7 B  
S T O P  - 

- 8 A  1 0 A  DOG 

- 7 A  9 A  R E A D Y  - 1 B  3 B  - 
P G O  - 8 B  1 O B  

1 kQ 

Type B 

S T O P  

' 

D O G  

R E A D Y  

P a 0  

1 A  

4 A  

I I 
I I 

3 A  (+)  power: s u p p l y  

5 B  (-9 s u p p l y ) *  
DC 5 m 2 4 V  (outside 

F 
- 1 3 B  

1 4 A  

-- 1 2 A  

5 A  

1 1 A  1 5 B  S T A R T  
k 

1 8 A  

1 8 B  

1 6 B  .Same a s  
6 B above .  

P U L S E  F 

I 

'I - 
-- 

S I G N  

1 4 B  1 9 A  

1 5 A  1 9 B  

1 2 B  1 7 A  Same a s  

1 3 A  1 7 B  above* 

- P U L S E  R 

Same a s  
.above 

- 

P U L S E  

C L E A R  
4 B  6 A  

Same as 
above  

C L E A R  

S T A R T  

F i g .  5 . 1  KD71 1/0 c i r c u i t s .  
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5 - 3  Torque  r e s t r i c t i o n  

The KD71 i n c l u d e s  a f u n c t i o n  f o r  c o n t r o l l i n g  t o r q u e .  When p e r -  

f o r m i n g  t o r q u e  r e s t r i c t i o n ,  t h e  K D 7 l ' s  t o r q u e  r e s t r i c t i o n  v a l u e  

i s  r e a d o u t  by  t h e  KCPU s e q u e n c e  program, c o n v e r t e d  t o  a n a l o g  

by the  D/A conver te r  u n i t  w63A,and output  t o  the  d r ive  uni t .  

For reading the  troque r e s t r i c t i o n  value, r e f e r  t o  s e c t i o n  

I 1-6. 

S e q u e n c e r  

K C P U  

Torque  
:est r i  c t i o n  
r a l u e  
:e adou  t D r i v e  u n i t  P u l s e  

s e q u e n c e  

r e s  t r i c t.i o n 
( a n a l o g  v o l u m e )  

Fig, 5.2 Block diagram of  torque r e s t r i c t i o n  func t ion  

-14 -  



5-4 Interface for the KD71S1 

The positioning unit KD71S1 is connected to, and used with the 

Mitsubishi servo unit MELDAS-Sl._ The differences between 

the servo unit and the KD71 are the mode of input/output 

signals and the pin numbers only. Other functions, operat- 

ions., and specifications are identical to ,the K D 7 l .  Select 

positioning functions, data transmission finctions, and 

memory protect ON-OFF ‘selector switches in accordance w i t h  

Fig. 8. 0 

- 1  5- 



5-4-1 1/0 interface 

Signal name 

Drive unit ready 

R E A D Y  

Near point signal 

D O G  

Zero-point signal 

Positioning stop 

S T O P  

Start 

S T A R T  

Clear signal 

C L E A R  

Direction sign 

S I G N  

Pulse sequence 
output 

P U L S E  

:1) Set to HIGH when the MELDAS-S1 is normal and ready to 
accept feed pulses. 

:2) Before starting, the KD71S1 checks the drive unit ready 
signal, and if not in a ready status, outputs a zero 
point return demand 

(1) Used for near-point detection during zero point return. 
HIGH at near-point detection. 

(2 )  The zero point is the first grid point separated from 
the DOG following thedetection of the near-point DOG. 

(1) Zero point signal for zero point return, uses MELDAS-Sl's 
grid ON signal (resolver phase angle 0). 

(2 )  When zero point return method is by stopper, and zero 
point return completion is input from external sources, 
this signal is also used. 

(1) HIGH when positioning is stopped. 
( 2 )  When this signal is present, the KD71S1 stops execution of 

positioning, and sets the start signal (START) to OFF 
(Low) . 

During output of feed pulse, or during dwell, start signal 
is ON (HIGH). This signal is normally used as the brake 
release signal for mechanically-braked servos. 

For MELDAS-S1 alarm reset, this is the pulse signal output 
before execution of zero point return operation. 

1 0-5 Oms 

I I 

Used as the direction sign for pulse sequence commands. 
Differential output. 

This is the pulse sequence command, and is output 
differentially. 

n r u l n n n  n 
I I I PULSE 

1 I SIGN 



i 

H I G H  

L O W  

0 O N  N o t e )  When i n p u t  i s  i n  t h e  o p e n  s t a t u s !  

OFF 
t h i s  b e c o m e s  a LOW s i g n a l  i n p u t  s t a t u s .  

0 

5 - 4 - 2  

(1) 

E l e c t r i c a l  s p e c i f i c a t i o n s  

I n p u t  s p e c i f i c a t i o n s  

SW I 1.2kW 
I 

1- 1 

L e v e l  S W  

KD71S1 s i d e  t-- 
1 I 

(2) O u t p u t  s p e c i f i c a t i o n s  

a )  S T A R T ,  C L E A R  s i g n a l s  

l I  I 
--------- 

D C 2 4 V  

K D  7 

b )  S I G N ,  P U L S E  s i g n a l s  

1 load 
l O m A  

.. P e  
o r  

r m i s s i b l e  
l e s s .  

v 

- 1.7- 



5 - 4 - 3  C o n n e c t i o n  e x a m p l e  w i t h  M E L D A S - S 1  

Fig. 5.3 S h o w s  t h e  m e t h o d  o f  c o n n e c t i o n  w i t h  t . h e  MELDAS-S1. 

p o s i t i o n i n g  s t o p )  

h h V  
( O N  d u r i n g  

1 ~ (  2B) n e a r - p o i n t  
d e t e c t i o n )  

8A(10A) -7 4 P  

7B(9B) 

7A(9A) 

K D 7 1 S 1  

0 36 

STOP 

DOG 

RE4DY 

PGO 

S I G N  

PIJLSE 

START 

C L E A R  

MC3487N 

SVRDY ( S e r v o  ; 
p re pa r a t i o n  
c o m p l e t e d )  

8B(10B) I 

13A( 17A) 

14A(18A) 

14B(18B) 

I 

N o t  u s e d .  
4A( 6 A )  

llA( 15B) 
4B(6B) 

1 1 B( 16A) 1 
1 t w i s t - p a i r  w i r e  

(rnax. 2m(78 i n c h e s )  ) 

ZRTF ( g r i d  O N  s i g n a l )  

SGN ( p u l s e  s e q u e n c e  
s i g n a l )  

PLS ( p u l s e  s e q u e n c e  
cbmrnand) 

RST ( r  s e t )  

I 11.12 

< 
C o n n e c t  to  s e q u e n c e r ' s  
SG terrni-naI 

F i g .  5 . 3  Conf ieCt io f i  k i t h  t h e  MELDAS-S1 

T h e  b o n h e c t i d f i s  s h o w n  above a r e  g i v e n  for r e f e r e n c e  o n l y ,  a n d  
are o n l y  t h a d e  c o n n e c t i o n s  c o n c e r n i n g  t h e  KD71S1. When per- 
fdrmdncj ackuieli c o n n e c t i o n s ,  r e f e r  t o  t h e  s p e c i f i c a t i o n s  of the  
MELDASAS1, 

- 1  8- 



6. Positioning method 

The KD71 has the following positioning functions. And can be 

applied to various positioning units. 

1 
1 

- 

2 

3 

4 

5 

6 

Table 

- 

Function 

Zero point return 

Positioning 

~ ~~ 

Positioning 
continuation 

Positioning 
accompanying 
revisions in 
speed or torque 
(pattern revi- 
sion) 

Speed revision 
during execution 
of positioning 

Positioning stop 

6: Positioning functions 

Independent 

hen zero point return 
is completed, corrects 
present value to zero 
point address. 

Executes positioning 
from present position 
to set position at set 
speed 

Continuous execution 
of positioning can be 
performed from one s t a r t  
signal. 

4 

At the set address, 
positioning pattern 
with revised .speed or 
torque can be program- 
med. 

During execution of 
positioning, forcible 
revision of speed can 
be performed by command 
from sequencer 

When positioning stop 
signal is present 
positioning operation 
presently being execut- 
ed is stopped. 

Interpolation 

Two axes execute posi- 
tioning from present 
position to set position 
in straight line at 
movement speed (linear 
interpolation) . 
Interpolation position- 
ing can also be perform- 
ed continuously the same 
as with independent 
positioning. 

During execution of 
interpolation position- 
ing, when a stop signal 
is input at either of 
the axes, both axes stop 
positioning simultane- 
ously. 

-19- 



6-1  Ze ro  p o i n t  r e t u r n  ( r e f e r  t o  s e c t i o n  7 . 2 ) .  

This function is for the purpose of more accurate memorization 

of the present position, and should be performed when turning 

on the power unit or when a zero point return demand signal is 

transmitted from the KD71. 
T h e  z e r o  p o i n t  r e t u r n  d e m a n d  i s  transmitted when the power unit is 

t u r n e d  o n ,  a n d  d u r i n g  p o s i t i o n i n g  when  t h e  d r i v e  u n i t  r e a d y  

s i g n a l  i s  OFF. Upon c o m p l e t i o n  o f  z e r o  p o i n t  r e t u r n ,  t h e  de-  

mand s i g n a l  i s  t u r n e d  OFF. 

T h e  p r e s e n t  p o s i t i o n  i s  p r e s e r v e d  d u r i n g  power f a i l u r e s ,  b u t  

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

t h e  power  i s  restored. 

-20- 



1 

6-2 Positioning (refer to section 7.3) 

This performs positioning from the present position to the set 

position at the set speed. During in t e rpo la t ion ,  t h e  

positioning speed of the axis with the longest movement dis- 

tance is given priority. 
For example, in the illustration below, movement is from point 

Y A ( 0 , O )  to point B (100, 2 0 0 ) ,  

Movement speed of X axis Vx = 100 Kpps 

Movement speed of Y axis Vy = 5 0  Kpps, thus 

Movement distance of X axis = 100 

Movement distance of Y axis = 200 

A s  a result, 
the movement distance of t h e  X axis i s  l e s s  than t h e  movement 

distance of  the Y axis, and Vy = 5 0  Kpps is given priority, with 

H I 
' 1 .r) 

i 
I 
i 
? - 

A 0  100 - x  

I 
loo = 2 5  Kpps. the result that Vx = 

In this case, the set speed of the axis with the lesser move- 
4 

ment distance is ignored. In the above example, even if the 

set speed of the X axis (Vx) were a value less than 2 5  Kpps, 

it would still move at 25 Kpps. 

' 5  

l o  
6-3 Positioning continuation : i  

When the contents of the positioning pattern settings (refer 

to section 7-3-6) are set for positioning continuation, posi- 

tioning can be performed continuously by a single start signal. 

The B U S Y  signal (X axis X14, Y axis Y15) remains ON during 

positioning continuation. 

-21- ' .  



6-4  S p e e d  a n d  t o r q u e  r e v i s i o n s  

This func t ion  i s  used when execut ing p o s i t i o n i n g  while r e v i s i n g  

speed o r  torque r e s t r i c t i o n  values corresponding t o  an address. 

6 - 5  S p e e d  r e v i s i o n  d u r i n g  e x e c u t i o n  o f  p o s i t i o n i n g  

When i t  becomes n e c e s s a r y  t o  r e v i s e  s p e e d  d u r i n g  e x e c u - t i o n  o f  

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

W i t h  t h e  s p e e d  r e v i s i o n  s i g n a l  ( X  a x i s  Y 1 5 ,  Y a x i s  Y16) t u r n e d  

O N ,  t h e  r e v i s i o n  w i l l  b e  made i n  t h e  preset  d a t a  ( Y O N Y F )  

w h e n  t h e  w r i t e  s i g n a l  YWJ is ON. The p r e s e t  da t a  i n  this 

c a s e  s h o u l d  b e  s e t  t o  a v a l u e  1 / l O t h  o f  t h e  ' d e s i r e d  s p e e d .  

6 - 6 ,  P o s i t i o n i n g  s t o p  

When y o u  w i s h  t o  i n t e r r u p t  t h e  p o s i t i o n b p g  p r o c e s s ,  t h e  i n p u t  

s i g n a l  ;STOP i s  s e t  t o  LOW. T h e  o p e r a t i o n  w i l l  d e c e l e r a t e  a c c o r d -  p""q 

i n g  t o  I t h e  p re se t  dece le ra t ion  speed, and thbn stop, 

T 'o  r e s t a r t  f o l l o w i n g  t h e  i n t e r r u p t i v n  o f  p o s i t i o n i n g . ,  S T O P  i s  

s e t  to HIGH, a n d  s t a r t i n g  p r o c e s s i n g  c a n  be p e r f o r m e d  a g a i n .  

6-7, P o s i t i a n i n g  s t a r t  

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

t h e  KD7L c a n  b e  e x e c u t e d .  

'1 

(1) D r i v e  u n i t  r e a d y  s i g n a l  ( R E A D Y )  i s  i n p u t ,  

( 2 )  S e q u e n c e r  r e a d y  s i g n a l  (YlD) i s  O N ,  

( 3 )  T h e  STOP i n p u t  f o r  t h e  a p p l i c a b l e  a x i s  i s  n o t  i n p u t ,  

( 4 )  A c h e c k  o f  t h e  r a n g e  o f  d e s i g n a t e d  d a t a  n u m b e r s  s h o w s  

t h a t  t h e y  a r e  w i t h i n  t h e  r a n g e  O d 3 9 9 .  

-22-  



( 5 )  L o g i c  c h e c k  of p r e s e t  da ta :  

1) W i t h i n  r a n g e  o f  s t r o k e  l i m i t s .  

2 )  T h e  n u m b e r s  of  p a t t e r n  change p r e s e t  da ta  a r e  Con- 

t i n u o u s  a n d  w i t h i n  1 0 .  

3 )  W i t h i n  t h e  p a t t e r n  change p r e s e t  data,  t he re  a r e  no 

d i f f e r e n t  d i r e c t i o n  s e t t i n g s .  

4 )  A t  s t a r t  o f  i n t e r p o l a t i o n ,  t h e  p o s i t i o n i n g  p a t t e r n  i s  

s e t  i d e n t i c a l l y  f o r  X a n d  Y a x e s .  

5 )  If beginning a t  da ta  n u m b e r  3 9 9 ,  t h e  p o s i t i o n i n g  

p a t t e r n  p r e s e t  i s  0 0 .  

( 6 )  A p p l i c a b l e  a x i s  i s  n o t  i n  BUSY s t a t u s .  

( 7 )  D a t a  n u m b e r s  a r e  n o t  t h e  same a s  t h o s e  a t  t i m e  o f  p r e -  

v i o u s  s t a r t .  

1) . A f t e r  e x e c u t i n g  a p r e v i o u s  z e r o  p o i n t  r e t u r n ,  z e r o  

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

2 )  A f t e r  e x e c u t i n g  p o s i t i o n i n g  o f  previous da ta  number 

1, p o s i t i o n i n g  o f  d a t a  n u m b e r  1 w i l l  n o t  b e  e x e c u t e d  

a g a i n .  H o w e v e r ,  i n  t h e  e v e n t  a midpoint s top  has  been 

T 

e x e c u t e d  a s  t h e  r e s u l t  o f  a S T O P  i n p u t ,  o r  i f  J O G  

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

t h e  d a t a  n u m b e r  f r o m  t h e  p r e v i o u s  s t a r t  becomes 4 0 0 ,  a n d  

z e r o  p o i n t  r e t u r n ,  O N 3 9 9  c a n  b e  d e s i g n a t e d  f o r  t h e  n e x t  

s t a r t .  

F o r  t h e  m e t h o d  o f  s t a r t i n g  f r o m  t h e  C P U ,  r e f e r  t o  s e c t i o n  

1 1 - 5 ,  a n d  f o r  s t a r t i n g  f r o m  t h e  KD71TU, see s e c t i o n  1 0 - 7 .  

-23- 
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NOTES) 1. "KD71 p r e p a r a t i o n  c o m p l e t i o n  ( X l l )  i s  O N "  s h o u l d  b e  

added t o  t h e  s t a r t i n g  c o n d i t i o n s .  

2.  S t a r t i n g  from d a t a  number pos i t i on ing  speed 0 should be 

a v o i d e d .  When s t a r t  begins  from pos i t i on ing  speed 0, t he  next  s t a r t  

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

( Y 1 D )  i s  OFF.  

3 .  When t h e  UNLOCK-LOCK s w i t c h  o n  t h e  KD71 i s  s e l e c t e d  i n  t h e  

LOCK c o n d i t i o n ,  p u l s e s  w i l l  n o t  be t ransmi t ted ,  

4 .  S t a r t i n g  w i t h  t h e  STOP i n p u t  should be avoided, If such a 

& a r t  i s  performed, t he  next  s t a r t  processing w i l l  no t  be 

performed u n t i l  t he  sequencer ready s i g n a l  ( Y l D )  i s  OFF. 
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* S i n c e  t h e s e  v a l u e s  
n o r m a l l y  d i f f e r  f r o m  
t h o s e ' v a l u e s  a c t u a l l y  
u s e d ,  a l w a y s  b e  
s u r e  t o  i n p u t  

7 

7.  C o n t e n t s  o f  s e t t i n g s  d a t a  

7 - 1  P a r a m e t e r s  

Data  s e t  a s  p a r a m e t e r s  a r e  c o n s t a n t l y  v a l i d  d u r i n g  n o r m a l  p o s i -  

t i o n i n g .  When t h e  s e q u e n c e r  r e a d y  s i g n a l  ( Y l D )  s w i t c h e s  f r o m  

4 OFF t o  O N ,  a c h e c k  i s  p e r f o r m e d  t o  a s c e r t a i n  w h e t h e r  

acceleration/deceleration t i m e ,  t o r q u e  r e s t r i c t i o n ,  s p e e d  r e -  

s t r i c t i o n ,  a n d  J O G  s p e e d  a r e  w i t h i n  t h e  s e t t i n g  range. If 

one of  the  presets i s  not with in  the  s e t t i n g  range, the  i n i t i a l  

v a l u e s  s h o w n  i n  T a b l e  7 - 1  w i l l  b e  a u t o m a t i c a l l y  s e t .  C h a n g e  

t h e  p r e s e t  v a l u e s  f r o m  t h e  s e q u e n c e r  p r o g r a m  o r . f r o m  t h e  K D 7 1  

TUE. 
T a b l e  7 . 1  Pa rame te r  i n i t i a l  s e t t i n g s  

A c c e l e r a t i o n /  

T o r q u e  r e s t r i c t i o n  

B a c k l a s h  

S p e e d  r e s t r i c t i o n  

Upper s t r o k e  l i m i t  

L o w e r  s t r o k e  l i m i t  

J O G  s p e e d  

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

2 5 0 % '  

0 I 

1 0 OKpps 

9 9 9 9 9 9  

0 

9 9 9 6  pps  
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7-1-1 Acceleration/deceleration time 

This f’unction t h e  time from t h e  beginning of  execut ion u n t i l  

the  speed r e s t r i c t i o n  values  s e t  by parameters a r e  reached. 

Pa rame te r speed, 
re s‘t r i c ti o n va i ue 
/ 

Positioning 

“ “A 1 1 1 \ time 

acceleration Actua 
decel 

Actual 

time 1 
erati 

Set Set 
acceleration 
time time 

deg e 1 e r a t io n 

Fig. 7.1 Acceleration/deceleration 

speed 

on time 

time 

1) Acceleration time and deceleration time are identical 

and cannot be set separately. 
$ 

2) Fixed control of acceleration and deceleration is performed; 

if a positioning speed’slower than the parameter speed is set, the 

acceleration time will be proportionally shorter. 

7-1-2 Torque restriction 

This f’untion clamps t h e  s e t  va lue  of troque generated by e l e c t r i c  

motors w i th in  a range o f  10-250%. It i s  used f o r  c o n t r o l l i n g  

servo motors a t  a torque equiva len t  t o  or less than t h e  

p r e s e t  value. 
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7-1-3 B a c k l a s h  c o m p e n s a t i o n  

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

a n d  entered. 

When b a c k l a s h  i s  s e t ,  e a c h  t i m e  t h e  m o v e m e n t  d i r e c t i o n  c h a n g e s ,  

e x t r a  f e e d  p u l s e s  c o r r e s p o n d i n g  t o  ‘ t h e  a m o u n t  o f  b a c k l a s h  a r e  

g e n e r a t e d .  

B a c k l a . s h  c o m p e n s a t i o n  becomes v a l i d  f o l l o w i n g  e x e c u t i o n  o f  z e r o  

p o i n t  r e t u r n .  A c c o r d i n g l y ,  i n  t h e  e v e n t  t h a t  r e v i s i o n s  a r e  made  

t o  b a c k l a s h  s e t t i n g s ,  z e r o  p o i n t  r e t u r n  s h o u l d  a l w a y s  be p e r f o r m e d  
0 

o n c e .  H o w e v e r ,  s i n c e  t h e  p r e v i o u s  m o v e m e n t  d i r e c t i o n  i s  m e m o r i z e d  

i n  t h e  memory  w i t h  i t s  b a t t e r y  b a c k u p ,  zero p - o i n t  r e t u r n  i s  n o t  

i 

r e q u i r e d  w h e n  power i s  t u r n e d  off a n d  t h e n  t u r n e d  o n  a g a i n .  . 

Zero  p o i n t  
r e t u r n  d i r e c t i o n  - 

F e e d  sc rew 

Work p i e c e  

--4-+-- 
B - a c k l a s h  c o m p e n s a t i o n  a m o u n t  

F i g .  7 . 2  B a c k l a s h  c o m p e n s a t i o n  a m o u n t  

NOTE) T h e  a d d r e s s  p r e s e t  r a n g e  a t  t h e  t i m e  of b a c k l a s h  c o m p e n -  

s a t i o n  en t ry  should be wi th in  the  fol lowing range: 

0 + backlash compensation m o u n t  l e s s  than o r  equal t o  

p r e s e t  address  ( inc lud ing  zero p o i n t )  l e s s  than o r  equal 

t o  999999 - backlash compensation amount, 
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[ E x a m p l e ]  I n  t h e  f o l l o w i n g  i l l u s t r a t i o n ,  w h e n  m o v e m e n t  i s  f r o m  

z e r o  p o i n t + p o i n t  A -  p o i n t  B + z e r o  p o i n t ,  ( b a c k l a s h  com- 

p e n s a t i o n  a m o u n t  l o ) ,  

(1) Zero p o i n t +  (2) P o i n t  A +  
p o i n t  B 

Z e r o  p o i n t  +* . --+ P ' o i n t  B P o i n t  A 
p o i n t  A 

I 

A d d r e s s  20 
VI I 
200 400 

.(3) P o i n t  B--$ 
zero  ' p o i n t :  

I n  z e r o  p o i n t - - ) p o i n t  A ,  a t  t h e  t i m e  o f  z e r o  p o i n t  s t a r t  a f e e d  

p u l s e  c o m p e n s a t i o n  o f  1 0  i s  g i v e n ,  a n d  a t  A 4 B ,  t h e r e  i s  n o  

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

P r e s e n t  p o s i t i o n  

4 0 0  

2 0  

Wumber o f  
f e e d  p u l s e s  

1 9 0  

2 0 0  

B a c k l a s h  
c o m p e n s a t i o n  

Y e s  

N o  

3 9 0  1 Yes 

0 

F i g .  7..3 E x p l a n a t i o n  o f  b a c k l a s h  c o m p e n s a t i o n  e x a m p l e  0 
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I 

1 

7 - 1 - 4  Speed r e s t r i c t i o n  
l o  
1' This func t ion  s e t s  speed r e s t r i c t i o n  values. Even i f  a pos i t i on ing  

speed value l a r g e r  than the  speed r e s t r i c t i o n  value i s  s e t ,  i t  

w i l l  be c o n t r o l l e d  a t  o r  below the  speed r e s t r i c t i o n  value. A s  
r 

shown i n  Fig. 7.1, t he  acceleration/deceleration time i s  the  time 

u n t i l  t h i s  speed r e s t r i c t i o n  i s  reached. Since the  a c c e l e r a t i o n  

i s  f i x e d  u n t i l  i t  reaches t h i s  speed p r e s e t  value, when the  speed 

r e s t r i c t i o n  value and the  maximum value o f  pos i t i on ing  speed a r e  

equal, t h e  expected a c c e l e r a t i o n  time can be achieved. 

Speed r e s t r i c t i o n  i s  e f f e c t i v e  a l s o  w i t h  r e s p e c t  t o  speed r e v i -  

s ion  s e t t i n g s .  

l o  

1 
1 
l o  
I 
i 

I 
7-1-5  Upper and lower  s t r o k e  1 i m i t . s  

The movement r a n g e  o f  t h e  machine i s  t h a t  r a n g e  a t  or below 
t h e  upper  s t r o k e  l i m i t  t o  a p o s i t i o n  a t  o r  above thefower s t r o k e  l i m i t .  

A t  t h e  s t a r t  of  p o s i t i o n i n g ,  a check  i s  made of  t h e  s t r o k e  l i m i t  

r a n g e ,  and  p o s i t i o n i n g  w i l l  n o t  be e x e c u t e d  i n  r e s p o n s e  t o  com- 

mands f o r  p o s i t i o n i n g  o u t s i d e  of  t h a t  r a n g e .  
? 

7-1-6 J O G  s p e e d  

J O G  i s  an o p e r a t i o n  mode i n  which movement i s  pe r fo rmed  o n l y  

d u r i n g  t h e  p e r i o d  of  t i m e  i n  which t h e  [ N O R M A L  J O G 1  o r  / I N V E R T  J O G 1  

keys  on t h e  K D 7 1 T U  a r e  d e p r e s s e d .  When t h e  k e y s  a r e  r e l e a s e d ,  

I 
movement s t o p s .  The s p e e d  i n  t h i s  c a s e  is t h e  J O G  s e t t i n g  s p e e d .  

W i t h  J O G  s p e e d ,  a u t o m a t i c  acceleration/deceleration i s  n o t  p e r -  

formed,  and t h e  s e t  speed  i s  used. 

The p r e s e t  r ange  for J O G  s p e e d  i s  4 U 9 9 9 6  p p s .  

I 
i 
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7 - 2  Zero p o i n t  r e t u r n  d a t a  

T h i s  i s  d a t a  u s e d  w h e n  e x e c u t i n g  z e r o  p o i n t  r e t u r n .  

7 - 2 - 1  Z e r o  p o i n t  r e t u r n  mode 

Z e r o  p o i n t  r e t u r n  c a n  be p e r f o r m e d  e i t h e r  b y  p o s i t i o n i n g  b y  P G  

z e r o - p o i n t  s i g n a l ,  o r  p o s i t i o n i n g  ' b y  s t o p p e r .  A l s o ,  p o s i t i o n i n g  

by s t o p p e r  c a n  b e  d i v i d e d  i n t o  t w o  t y p e s :  One  i s  p o s i t i o n i n g  

1 r  

b y  t h e  d w e l l  t i m e  a f t e r  t h e  n e a r - p o i n t  DOG* opera t e s  

pos i t i on ing  completion. The o t h e r  i s  pos i t i on ing  by the  s i g n a l  

f R e t u r n  c o m p l e t i o n  d e t e c t i o n  d e s i g n a t i o n  f o r  s t o p p e r  
0 :  F o r  t i m e r  f r o m  n e a r - p o i n t  d o g  o p e r a t i o n  

1: F o r  s i g n a l  f r o m  d r i v e  u n i t  

( i n p u t  t o  the  zero-point s i g n a l )  which i s  generated from the  

servo d r ive  u n i t  and confirms t h a t  t he  s e t  torque l i m i t  ha s  

been reached, and the  u n i t  is i n  t he  atop s t a t u s .  
T h e  z e r o  p o i n t  s h o u l d  b e  s e t  as t h e  s t r o k e  e n d  o f  e i t h e r  t h e  

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

T h e  z e r o  p o i n t  r e t u r n  mode d e t e r m i n e s  t h e , s e  z e r o  p o i n t  r e t u r n  

m e t h o d s  a n d  z e r o  p o i n t  r e t u r n  d i r e c t i o n s .  

Mode d e s i q n a t i o n  

0 

0 

* Refer t o  page I O  
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[ E x a m p l e ]  Mode s e t t i n g  

~~d~ 

0 0 0  

0 l o  

1 0 0  

1 1 1  

T a b l e  7 . 2  
- 

R e t u r n  m e t h o d  R e t u r n  
. d i r e c t  i o n  

N o r m a l  

I n v e r t e d  
By P G - z e r o  p o i n t  s i g n a l  

N o r m a l  By s t o p p e r ,  w i t h  t i m e r  

I n v e r t e d  By s t o p p e r t w i t h  s i g n a l  f r o m  d r i v e l u n i t  

NOTE 1) When z e r o  p o i n t  r e t u r n  i s  p e r f o r m e d  b y  P G  z e r o  p o i n t  

s i g n a l ,  t h e  l o w e s t  o r d e r  d e s i g n a t i o n  i s  i g n o r e d .  

NOTE 2 )  When t h e  mode is i n p u t  b y  s e q u e n c e r  o r  b y  t h e  KD71TU, 

n u m b e r s  o t h e r  t h a n  0 a n d  1 c a n n o t  be i n p u t .  

Zero p o i n t  r e t u r n  s p e e d  

t i o n  when n e a r - p o i n t  d o g  is ON 

C r e e p  s p e e d  ( s e e  s e c t i o n  7-2-41 

Ne a x - po i t i  t 

r o - p o i n t .  s i g n a 4  
The n e a r - p o i n t  d o g ' s  OFF I 

p o s i t i o n  s h o u l d  %-e a d j u s t e d  a s  

bero-po in- t  s i g n a l ' s  HIGH' p e r i o d ,  
- much a ;poss ib i ' e 'mrdway  An t h e  

I : ~ o r q u e  ie-s  t r i c  t i o n :  
- .  

F i g .  7 . 4  Z e r o  p o i n t  r e t u r n  b y  z e r o - p o i n t  s i g n a l  
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Z e r o  p o i n t  r e t u r n  s p e e d  

C r e e p  s p e e d  ( s e e  s e c t i o n  7 - 2 - 4 )  

/ S t o p s  a t  s t o p p e r  

B e g i n  d w e l l - t i m e  c o  

P a r a  t o r q u e  r e s t r i c t i o n  v a l u e  

I ToFque r e  s t r i , c  t i o n  

F i g .  7 . 5  Zero  p o i n t  r e t u r n  by  s t o p p e r  

I n  z e r o  p o i n t  r e t u r n ,  i f  a STOP i n p u t  i s  g i v e n  w h i l e  t h e  n e a r -  

p o i n t  dog i s  O N ,  z e r o  p o i n t  r e t u r n  c o m p l e t i o n  p r o c e s s i n g  b e g i n s ,  

a n d  t h e  current v a l u e  i s  c o r r e c t e d  t o  t h e  z e r o  p o i n t  a d d r e s s .  

7 - 2 - 2  Zero  p o i n t  a d d r e s s  

"his function sets the corrected address at the kime of zero point 
return. At the point where zero point return is completed, the 
current value is corrected to the zero point address data. 
During positioning if the current value becomes confused, etc,, it 

is necessary to perform zero point return and correct the present 

address. 

7-2-3 Zero  p o i n t  r e t u r n  s p e e d  

This function sets the speed at time of zero point return. In the case 

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

r e c t e d  b y  t h e  f i r s t  z e r o - p o i n t  s i g n a l  a f t e r  t h e  n e a ' r - p o i n t  d o g ' s  

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

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

f r o m  O N  t o  OFF. A s u f f i c i e n t  l e n g t h  s h o u l d  a l s o  be  m a i n t a i n e d  

0 

0 

0 

i n  t h e  n e a r - p o i n t  d o g .  
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7-2-4  Z e r o  p o i n t  r e t u r n  c r e e p  s p e e d  

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

b y  z e r o - p o i n t - s i g n a l ,  a n d  i t  i s  r e l a t e d  t o  t h e  s t o p p i n g  i m p a c t  

w h e n  r e t u r n  i s  b y  s t o p p e r  ( r e f e r  t o  Fig- .  7 . 4 ,  7 . 5 ) .  

A c c o r d i n g l y ,  y o u  s h o u l d  s e t  t h e  c r e e p  s p e e d  w h i l e  t a k i n g  i n t o  

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

7-2-5  T o r q u e  r e s t r i c t i o n  

T o r q u e  r e s t r i c t i o n  c a n  be made  a s  a parameter value. U n t i l  creep 

speed i s  reached9 i t  i s  the  parameter torque r e s t r i c t i o n  value,  
0 

and t h i s  torque r e s t r i c t i o n  becomes e f f e c t i v e  a f t e r  creep speed 

i s  achieved. Accordingly,a s u f f i c i e n t  d i s t ance  between near- 

p o i n t  dog and s topper  should be maintained so t h a t  d e c e l e r a t i o n  
n 

t o  creep speed can be performed. 
7-2-6  D w e l l  t i m e  70- \upD 

Then r e t u r n  i s  def ined s topper  with dwell time, t h i s  func t ion  s e t s  the  

time from t he  near-point dog ON u n t i l  t he  completion of posLtioning. 

A c c o r d i n g l y ,  y o u  s h o u l d  allow s u f f i c i e n t  t i m e  b e t w e e n  t h e  

r e a c h i n g  o f  c r e e p  s p e e d  a n d  t h e  s t o p p e r .  0 
7-3  . P o s i t i o n i n g  d a t a  

T h i s  i s  d a t a  accessed during pos i t ion ing .  

7 - 3 - 1  Data  NO.. 

Four hundred pos i t i on ing  da ta  values  can be s e t  f o r  X and Y axes 

r e s p e c t i v e l y  i n  addresses  0 ~ 3 9 9 .  W i t h  e a c h  d a t a  n u m b e r ,  

t h e  f o l l o w i n g  d a t a  v a l u e s  m u s t  b e  s e t :  
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7-3-2 P o s i t i o n i n g  a d d r e s s  
c) 

T h e  p o s i t i o n i n g  a d d r e s s  i s  d e s i g n a t e d  by an a b s o l u t e  v a l u e  

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

r e f e r  t o  s e c t i o n  3.2. A l s o , s i n c e  t h e r e  i s  a s t r o k e  l i m i t  check 

a t  t h e  t ime  of  s t a r t ,  be s u r e  t o  make t h e  p o s i t i o n i n g  a d d r e s s  

w i t h i n  t h e  r a n g e  o f  t h e  s t r o k e  l i m i t .  

7-3-3 P o s i t i o n i n g  speed  

This func t ion  s e t s  t he  speed a t  t he  time of posit i0ning.A parameter 

speed  r e s t r i c t i o n  check i s  pe r fo rmed  a t  t h e  t i m e  of  s t a r t ,  and 

i f  t h e  s p e e d  i s  above t h e  s p e e d  r e s t r i c t i o n  v a l u e ,  t h e  p a r a m e t e r  

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

7-3-4 Torque r e s t r i c t i o n  

The t o r q u e  r e s t r i c t i o n  v a l u e  i s  s e t  i n  percentage. A 

parameter torque r e s t r i c t i o n  check i s  performed a t  t he  time of 

s t a r t ,  and i f  t he  p r e s e t  value i s  above the  torque r e s t r i c t i o n , t h e  

torque r e s t r i c t i o n  w i l l  become equal t o  the  parameter torque r e s t r i c -  

t i o n  value. Yhen torque r e s t r i c t i o n  i s  not  used, i t  is unnecessary 

t o  s e t  t he  torque r e s t r i c t i o n  value. 

7-3-5 Dwell t ime  

This func t ion  s e t s  the  wai t ing  time following the  completion of 

posi t ioning.  The time should be s e t  a t  a value l a r g e r  than the  

time r equ i r ed  f o r  t he  servo t o  s top  a t  t he  completion o f .  
W&OV 

c) 

0 

0 

posi t ioning.  
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0: Positioning ... Execute positioninq to designated address. 
1: Pattern revision ... Speed or torque is revised at desiq- 

nated address. 

c 
Positioning pattern 

t 
Positioning continuation...Continues execution of next 

positioning data 

tioning starts, but positioning is 
executed continuously until the data 
number with positioning END data ( 0 )  
inserted. 

0 :  Positioning END...Data numbers are designated and posi- 

NOTE) When the pattern is receivedfromthe sequencer or the KD71 
TU, andnumbers other than 0 or 1 are input, an error designation 

will result, Also, since there is no pattern designation IO, an 

0 error will a lso  occur. 
' 8  

(NOTES REGARDING THE USE OF PATTERN REVISION) 

1. A limit of 10 pattern revision points befor positioning 

continuation or positioning END is allowed. Accordingly, the nun- 

ber of settings f o r  pattern 11 is a maximum of 9 points, after 

which 01 or 00 must' follow. 0 
2. When executing pattern revision, programming should be per- 

formed so that the movement directions are identical within any 

single string of operations. However, following a pattern with 
a 

positioning continuation or positioning END, the movement may 

be changed if desired. 

3 .  "he speed parameters in revision may be either 

accelerating or decelerating. However, if a value is set higher 

than the parameter speed restriction value, the parameter value 

will become the output speed. The same applies for torque 
restriction. 
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4 .  T h e  p a t t e r n  r e v i s i o n  f u n c t i o n  c a n n o t  be  u s e d  when  p e r f o r m -  

i n g  l i n e a r  i n t e r p o l a t i o n .  

(NOTES REGARDING THE USE OF PATTERN CONTINUATION) 

1. C o n t i n u o u s  p o s i t i o n i n g  may b e  p e r f o r m e d . w i t h  a n y  n u m b e r  o f  

c o n t i n u o u s  p o i n t s .  However, s i n c e  d a t a  n u m b e r s  a r e  0 - 3 9 9 ,  

d a t a  n u m b e r  399  s h o u l d  a l w a y s  be u s e d  f o r  t h e  p o s i t i o n i n g  END 

command.  

2 .  C o n t i n u o u s  p o s i t i o n i n g  i s  a p p l i c a b l e  a l s o  when  p e r f o r m i n g  - 

l i n e a r  i n t e r p o l a t i - o n .  H o w e v e r ,  t h e  p a t t e r n  d e s i g n a t i o n  f o r  b o t h  

X a n d . Y  a x e s  s h o u l d  b e  c o n t i n u o u s .  

A c h e c k  o f  t h e  a b o v e  n o t e s  i s  made  e a c h  t i m e  s t a r t  i s  p e r f o r m e d .  

If an erroneous se t t i ng i smade ,  p o s i t i o n i n g  w i l l  n o t  be  e x e c u t e d .  

[ P r o g r a m  e x a m p l e ]  

11 

Fig. 7 . 6  E x a m p l e  o f  p o s i t i o n i n g  p a t t e r n c o n t r o l  

0 

0 

n 
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7. 3 

0 

i 

P 1  ( A d d r e s s )  

V 1  ( S p e e d )  

T 1  ( T o r q u e )  

0 ( D w e l l )  

I PI - N o l  Preset data 

1 

2 

4 

( P o s i t i o n i n g  
p a t t e r n )  1 1  

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

P 2  ( A d d r e s s )  

v 2  ( S p e e d )  

" 1  ( T o r q u e )  

0 Dwell 

( P a t t e r n  
r e v i s i o n  

command ) 

P3 
v3 
T1 
0 
0 

( P o s i t i o n i n g  
0 1  c o n t i n u a t i o n  

command) 

P4 
v3 
T4 
t4 

( P o s i t i o n i n q  
0 0  END command 

P 5  

v 5  

T 5  

In. t h e  example a t  l e f t ,  d a t a  numbers 

100 t o  104 a r e  used  t o  s e t  d a t a ,  and 

d a t a  number 100  i s  used  t o  s t a r t ,  

(1) W i t h  P 1  a d d r e s s ,  s p e e d  i s  r e v i s e d  

from V 1  t o  V2, 

( 2 )  W i t h  P 2  a d d r e s s ,  s p e e d  i s  r e v i s e d  

from V 2  t o  V3. 

( 3 )  W i t h  P 3  a d d r e s s ,  t o r q u e  i s  r e v i s e d  

from T 1  t o  T 4 ,  

( 4 )  W i t h  P 4  a d d r e s s ,  p o s i t i o n i n g  i s  

p e r f o r m e d  w i t h  t 4  s e c .  o f  d w e l l  t i m e ,  

( 5 )  A f t e r  t h e  end  o f  t h e  d w e l l  t i m e ,  

p o s i t i o n i n g  t o  P5 i s  p e r f o r m e d ,  w i t h  

t 5  s e c .  o f  d w e l l  t i m e ,  and  a s i n g l e  

s t r i n g  of p o s i t i o n i n g  i s  c o m p l e t e d .  

_ .  -37- 



8 .  Hardware 
0 

-38- 



I K D 7 1  

A 

I I  I 

1 (Not used) (Not used) 

Positioning function 

output B type 
SIGN + PULSE I B l 2  I 

Data transmission func- 
t ion 

Output A type 
Normal pulse + 
inverted pulse 

c 3  
I I I Positioning function I Data transmission 

function 

Memory protection 
(write-in possible) 

Memory protection 
(write-in not 
possible 1 

I 
ON I OFF 40. 

- I  
- I  I - 

Memory protection Memory protection 
(write-in possible (write-in not possible) 

(b) Explanation of selector switch (SW2) functions. 

F i g .  8 Hardware ( i n d i c a t i n g  B c i r c u i t  board removed)  
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0 

LED N o  

0 

8 - 2  LED d i s p l a y  c o n t e n t s  (1) 

p o s i t i o n i n q  f u n c t i o n )  

L i t  ( 3  SW2-C OFF)  

C o n t e n t s  ( d u r i n g  

N o t  l i t  ( 3  SW2-C O N )  

7 

B A T E  

WDTE 

KD71 r e a d y  

X - a x i s  s e r v o  u n i t  e r r o r  

Y - a x i s  z e r o  p o i n t  r e t u r n  N o t  l i t  

B a t t e r y  e r r o r  B a t t e r y  e r r o r  

W a t c h d o g  e r r o r  W a t c h d o g  e r r o r  

d e m a n d  

I 

Y - a x i s  s e r v o  u n i t  e r r o r  
X - a x i s  B U S Y  

( a l s o ’ 0 N  d u r i n g , d w e l l )  
Y - a x i s  B U S Y  , 

( a l s o  ON d u r i n g  d w e l l )  
X - a x i s  z e r o  p o i n t  r e t u r n  

d e m a n d  

K D  7 1 *- KC P U I T r a n s m i t t i n g  d a t a  

T r a n s m i t t i n g  d a t a  

N o t  l i t  

N o t  l i t  

K C P U  --3 KD7 

N o t  ’lit 

l N o t  l i t  I 

8 - 3  U N L O C K - L O C K  s w i t c h  2 

When s e t  t o  t h e  LOCK p o s i t i o n ,  t h e  m a c h i n e  w i l l  n o t  m o v e ,  a n d  

p r o g r a m  c h e c k s  c a n  be p e r f o r m e d .  ( F e e d  p u l s e s  f r o m  t h e  K D 7 1  

s t o p ,  a n d  p r e s e n t  v a l u e  o n l y  c h a n g e s ) .  

8 - 4  Use o f  s e l e c t o r  s w i t c h  (SW2) 3 

8 - 4 - 1  Memory p r o t e c t i o n  

0 

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

a n d  p o s i t i o n i n g  d a t a ,  when  writing is t o  be p r o h i b i t e d ,  S W 2 - D  

is s e t  t o  OFF ( t h e  e f f e c t i v e  r a n g e  of  memory p r o t e c t i o n  i s  d a t a  

n u m b e r s  0 ~ 2 1 9 ) .  

-400. 



8 - 4 - 2  Data  t r a n s m i s s i o n  b e t w e e n  s e q u e n c e r  a n d  KD71 

When u s i n g  t h e  K2CPU-S3: 

S e t t i n g s  d a t a  c a n  be t r a n s f e r r e d  ^ f r o m  t h e  KD71TU t o  t h e  

s e q u e n c e r  p r o g r a m  m e m o r y ,  o r  t h e  s e q u e n c e r  p r o g r a m  memory  

d a t a  c a n  b e  t r a n s f e r r e d  t o  t h e  KD71, 

T h r o u g h  t h e  med ium o f  t h e  s e q u e n c e r  p r o g r a m  m e m o r y ,  p a r a m e t e r s ,  

i 

I c 
z e r o  p o i n t  r e t u r n  d a t a ,  a n d  p o s i t i o n i n g  d a t a  c a n  be w r i t t e n  i n  

' 1  t o  t a p e  b y  t h e  c a s s e t t e  l o a d e r  (KGMT, K7MT), o r  t h e  r e v e r s e ,  

c a n  be r e a d  o u t  f r o m  t h e  t a p e .  

A l s o ,  i t  i s  p o s s i b l e  t o  u s e  t h e  P-ROM w r i t e r  u n i t  ( K G W U )  t o  

e n t e r  s e t t i n g s  d a t a  i n t o  ROM. i 
T r a n s f e r r i n g  d a t a  (KD71+ KCPU) 

(1) T h e  KCPU s e q u e n c e  p r o g r a m  i s  s t o r e d ,  e i t h e r  b y  u s i n g  t h e  

c a s s e t t e  l o a d e r ,  o r  b y  p l a c i n g  i t  i n t o  ROM. 

( 2 )  C o n f i r m  t h a t  t h e  KCPU p r o g r a m  memory  is a v a i l a b l e  i n  RAM.  

( 3 )  S e t  t h e  K C P U ' s  R U N  s w i t c h  t o  OFF, 

( 4 )  S e t  t h e  K D 7 l ' s  S W 2 - C ' t o  OFF (LED 0 w i l l  l i g h t ) .  

1 1  I 
( 5 )  T r a n s f e r  d a t a  t o  t h e  KCPU w i t h  t h e  KD71TU. D u r i n g  t r a n s -  l o  
m i s s i o n ,  LED 2 w i l l  l i g h t  ( R e f e r  t o  s e c t i o n  1 0 - 8 - 4  f o r  o p e r a -  

t i o n  o f  t h e  KD71TU).  

( 6 )  S t o r e  s e t t i n g s  d a t a  f r o m  t h e  s e q u e n c e r  C P U  u s i n g  e i t h e r  

t h e  c a s s e t t e  l o a d e r ,  o r  t h e  P-ROM w r i t e r  u n i t .  
? 

( 7 )  L o a d  t h e  KCPU s e q u e n c e  p r o g r a m .  

( 8 )  S e t  t h e  K D 7 l ' s  SW2-C t o  ON ( L E D  0 w i l l  g o  o u t ) .  

( 9 )  S e t  t h e  KCPU's  R U N  s w i t c h  t o  O N .  I 

-41-  . '  



T r a n s f e r r i n g  d a t a  ( K C P U -  KD71) 

(1) S t o r e  t h e  SCPU s e q u e n c e  p r o g r a m  e i t h e r  b y  u s i n g  t h e  c a s s e t t e  

l o a d e r ,  o r  b y  p l a c i n g  i n t o  ROM. 

( 2 )  P l a c e  t h e  KCPU p r o g r a m  memory i n t o  R A M ,  

( 3 )  S e t  t h e  K D 7 l ' s  SW2-C t o  OFF ( L E D  0 w i l l  l i g h t ) ,  

( 4 )  S e t  t h e  KCPU's R U N  s w i t c h  t o  OFF, 

( 5 )  L o a d  t h e  p o s i t i o n i n g  s e t t i n g s  d a t a  ( s t o r e d  o n  c a s s e t t e  t a p e  

o r  ROM) i n t o  t h e  K C P U  p r o g r a m  memory .  

( 6 )  T r a n s f e r  d a t a  f r o m  K C P U  t o  KD71 u s i n g  t h e  KD71TU. D u r i n g  

t r a n s m i s s i o n ,  LED 1 w i l l  l i g h t  ( r e f e r  t o  s e c t i o n  1 0 - 8 - 4  for 

o p e r a t i o n  o f  t h e  KD71TU) . 
( 7 )  L o a d  t h e  KCPU s e q u e n c e  p r o g r a m .  

( 8 )  S e t  t h e  K D 7 l ' s  SW2-C t o  ON ( L E D  0 w i l l  g o  o u t ) .  

( 9 )  S e t  t h e  KCPU's R U N  s w i t c h  t o  O N .  

8-5 P r o g r a m m i n g  s e t t i n g s  d a t a  i n t o  ROM 4 5 

P a r a m e t e r s ,  z e r o  p o i n t  r e t u r n  d a t a ,  a n d  p o s i t i o n i n g  d a t a  ( d a t a  

n u m b e r s  O d 2 1 9 )  c a n  b e  t r a n s f e r r e d  u s i n g  ROM. 

U s i n g  t h e  p r o c e d u r e  o u t l i n e d  i n  s e c t i o n  8 - 4 - 2 ,  e n t e r  t h e  d a t a  

i n t o  ROM, a n d  i n s t a l l  i n  SOC4 or SOC5. 

EP-ROM MB8516 ( 2 K  b y t e s )  f i r s t  h a l f :  I n s e r t  i n  SOC4 

s e c o n d  h a l f :  I n s e r t  i n  SOC5 

D u r i n g  ROM t r a n s f e r ,  SW1 s e t  t o  ROM s i d e  ( d a t a  n o .  O d 2 1 9 :  ROM; 
2 2 0  /v 3 9 9 :  R A M ) .  

0 

0 

D u r i n g  RAM t r a n s f e r ,  S W 1  s e t  t o  RAM s i d e  ( d a t a  n o .  O d 3 9 9  c a n  

b e  u s e d )  , 
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9 .  E x t e r n a l  c o n n e c t i o n s  
12 

1 C o n n e c t i o n s  t o  e x t e r n a l  m a c h i n e s  s u c h  a s  d r i v e  u n i t s ,  e t c . ,  w i l l  

be e x p l a i n e d  h e r e  u s i n g  s e v e r a l  d r i v e  u n i t  e x a m p l e s .  H o w e v e r ,  

s i n c e . t h e  c o n n e c t i o n  s p e c i f i c a t i o n s  o n  t h e  d r i v e  u n i t  s i d e  may 

be  r e v i s e d ,  t h e  e x a m p l e s  g i v e n  h e r e  a r e  f o r - r e f e r e n c e  o n l y .  

I > When a c t u a l l y  p e r f o r m i n g  c o n n e c t i o n s ,  b e  s u r e  t o  c h e c k  a g a i n  

t h e  a c t u a l  s p e c i f i c a t i o n s  o n  t h e  d r i v e  u n i t  y o u  p l a n  t o  use. 
> 

9 - 1  E x a m p l e  o f  c o n n e c t i o n s  t o  t h e  T o e i  E l e c t r i c  VELCONIC. 

e> C o n n e c t i o n s  w i t h  t h e  T o e i  E l e c t r i c  V E L C O N I C  r e s o l v e r - t y p e  p o s i -  

t i o n  u n i t  VLPP-15 a r e  s h o w n  i n  F i g .  9 . 1 .  T h e  o u t p u t  u s e d  o n  

t h e  KD71 i s  t h e  A t y p e .  

I 

I 
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K D 7 1  

STOP 

-- +=& 
READY 

PGO 

t h... 

PULSE F 

r 
-9 

PULSE R 

CLEAR -<- 

Fig. 9.1 Connection to 

Pin no. for  X-axis 
/ Pin no. f o r  Y axis 

7A(9A) 

1B(3B), 

8B(10B) 1 
4A( 5B) 

10 

13B (18A) 12 

11 
I 

12A(16B) 

5A(6B) 

14B ( 19A 1 14 
. -  

I 

15A( 19B ) 13 
( 

12B (17A) 

13A(17B) 

16 
l lB(16A)  15 I 
4B (6A) 

I 

1 ,  

2 (  

1 1A ( 15B ) 
Twist-pair wire 
(Max 2m) 

4 (  

VELCONIC VLPP-15 

V L P P - 1 5  

Z P  

*(zero-point 

* +  
4- 

' DC 12V 

2 (Normal 
side 
command 
pulse) 

(Inverted 
side 
command 
pulse) 

RES ETB 

( R E S E T  
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9 - 2  E x a m p l e  o f  c o n n e c t i o n s  t o  N i k k i  E l e c t r i c  D I G I T A L  S-PACK 

C o n n e c t i o n s  w i t h  t h e  N i k k i  E l e c t r i c  D I G I T A L  S-PACK NDS-300A 

a r e  s h o w n  i n  F i g .  9 . 2 .  

K D 7 1  

STOP - -e 
READY 

PGO - 
I I 

PULSE F 

PULSE; R- 
- Ld- 
CLEAR -f- 

-c START 

L 

T h e  o u t p u t  u s e d  o n  t h e  KD71 is t h e  A t y p e .  

- 7R(9B) 
- 0  

(ON d u r i n g  
p o s i t i o n i n g  stopr 
- 8A ( 1OA ) 

- 0  
(ON at n e a r - p o i n t  
d e t e c t i o i i )  

7A(9A) 

-+ I P o w e r  

( C o n n e c t o r  
C N I A  p i n  no..)'\ 

13B ( 18A) 1A 
~ 

14A (18B) 1B 

1 2A ( 16B ) 

5A(6B) - 
14B ( 19A 2A 

2B 15A ( 19B 

12B ( 17A 

13A( 17B) 

1 1B ( 16A ) ?A 
iB( 6A) x 7B 

llA( 15B) 

--I(oc source 12v 

' or, 24V) 

NDS-300A 

FC a 

RC 

a 

CL 

Im 

T w i s t - p a i r  w i r e  
(Max lm, a c c o r d i n g  t o  
N i k k i  E l e c t r i c  c a t a l o g )  

~ i g .  9 . 2  C o n n e c t i o n s  w i t h  t h e  D I G I T A L  S-PACK NDS-300A 
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9-3 Example of connections to Yasukawa Electric POSITION 

PACK- 1 OA 

Connections to the POSITION PACK-1OA are shown in Fig. 9.3. 

The output used on the KD71 is the B type. 
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n o .  for X axis 

n o .  for Y a x i s  
K D 7  1 

STOP ( O N  d u r i n g .  p o s i t i o n i n g )  

( O N  a t  n e a r - p o i n t  d e t e c t i o n )  DOG 
go? ne c t o  r 
IC" p i n  n o  ) POSITION PACK-10-4 7- . .  

7 A (  9 A )  A . 2 1  
PS-ALA 

READY 

1B(  3 B )  

PGO ZERO- 
PULSE 1A(  3 A )  

s o u r c e  
Po-wer K ( T h i s  c o n t a c t  p o i n t  

e l e c t r i c i t y  to t h e  
s e r v o  a m p l i f i e r )  

s t o p s  t h e  SU.PPlY__o_f-. 

PULSE -+ 12B (1i" 

12A (16B) 

5A(  6 B )  SIGN 

CLEAR, 

START 

11A (15B) 
Tw i s t-  p a i r 
wire ' - '+12V 

-A 10 11 12 13 - 41  

f b  

A n n A  
-12v+m+5v ov 

(Max 3m, 
a c c o F d i n  g 
t 0- Y a S uk a w i 
E l e c t r i c  
catalog) 

E 8 i i t 3 0 1  power  
Fig. 9.3 Connections w i t h  t h e  P O S I T I O N  PACK-1OA ' s o u r - c e  . 



1 0 .  O p e r a t i n g  t h e  t e a c h i n g  u n i t  

1 0 - 1  C o n n e c t i o n  w i t h  t h e  p o s i t i o n i n g  u n i t  

C o n n e c t i o n  w i t h  t h e  KD71 m a i n  u n i t  c a n  b e  p e r f o r m e d  e v e n  d u r -  

i n g  p o s i t i o n i n g  o p e r a t i o n s ,  b u t  to the best extent possible,you should 

p e r f o r m  c o n n e c t i o n s  when  t h e  u n i t  i s  s t o p p e d .  A l s o ,  t h e  c a b l e  

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

c o n n e c t e d  a s k e w ,  t r a n s m i s s i o n  e r r o r s  may r e s u l t .  

F i g .  1 0 . 1  KD71TU a s  c o n n e c t e d  
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1 0 - 2  G e n e r a l  o p e r a t i o n s  

1 0 - 2 - 1  Key o p e r a t i o n s  

DATA inpu t s  from the  keyboard a r e  shown i n  LEDs and also i n  

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

i n g  t h e s e  i n d i c a t o r s  . A beeper i s  a l s o  provided, and the  

sound generated is of two kinds:  a s i n g l e  s h o r t  Irbeeptl and a d i s -  

c o n t i n u o u s  " b e e p ,  beep ,  b e e p "  s o u n d .  

(1) S h o r t  s o u n d  ( t tbeeplt):  T h i s  s o u n d s  w h e n  p e r f o r m i n g  k e y  o p e r a -  

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

n o t  h e a r d ,  t h e  p r o c e s s  c o r r e s p o n d i n g  t o  t h a t  k e y  w i l l  n o t  b e  

p e r f o r m e d  . 
( 2 )  D i s c o n t i n u o u s  sound(1tbeepft), b e e p ,  b e e p " )  : T h i s  s o u n d s  when  

an i n c o r r e c t  key i s  pressed;  an e r r o r  code w i l l  be displayed. 

P e r f o r m  t h e  c o r r e c t  k e y  o p e r a t i o n  a g a i n .  

1 0 - 2 - 2  CLEAR k e y  o p e r a t i o n  

When y o u  m i s t a k e n l y  p r e s s  a N U M B E R  KEY f o r  d a t a  n u m b e r s  o r  d a t a ,  
p r e s s  t h e  CLEAR k e y ,  a n d  t h e  d i s p l a y  c o n t e n t s  w i l l  be c a n c e l l e d .  

1 0 - 2 - 3  E v e n  w h e n  t h e  mode i s  r e v i s e d ,  t h e  d a t a  n u m b e r s  

w i l l  n o t  b e  c l e a r e d .  

E v e n  i f . t h e  mode k e y  i s  r e v i s e d ,  e . g .  b-]s b R I T E - I N ] ,  r e -  

s e t t i n g  i s  n o t  r e q u i r e d .  
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1 0 - 3  O p e r a t i n g  modes 

The KD71TUE has  the  opera t ing  modes shown below. 

P a r a m e t e r s  

Zero  p o i n t  d a t a  E ' P o s i t i o n i n g  d a t a  

WRITE 

R E A D  P a r a m e t e r s  

Z e r o  p o i n t  d a t a  

P o  s i t i o n  i n  g d-a t a 

P r e s e n t  v a l u e ,  
d a t a  n o .  

S t a t u s  d i s p l a y  

E r r o r  c o d e  m o n i t o r  

PION ITOR 

TEST Zero  p o i n t  r e t u r n  

P o s i t i o n i n g  

J O G  ' 

Memory c l e a r  

Write c u r r e n t  v a l u e  
OPERATIONS 
SPECIAL t 0 
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10-4 W r i t e - i n  

Fo r  w r i t i n g  d a t a  i n t o  the memory. 

[ o p e r a t  ion I 

T a b l e  1 0 . 1  W r i t e - i n  o p e r a t i o n  

R r o c e d u r e  Ipe  r a  t i o i  
o r d e i  D. i sp lay  

S l i d e  s w i t c h  s e t  
t o  w r i t e - i n  s i d e  

R E A D  

T e s t  1-a WRITE 
MONITOR 

F [ WRITE 1 Mode s e l e c t i o n  Mode L E D  l i g h t s  

F o r  p a r a m e t e r ,  
a c c e l e r a t i o n  t i m e  
LED l i g h t s .  

F o r  z e r o  p o i n t ,  
> r  p o s i t i o n i n g ,  

p a t t e r n  LED 
l i g h t s  

LED f o r  d e s i g n a t e d  
3 x i s  l i g h t s  

1 [XAj,rsllYKXId- S e l e c t  one '  

> a t a  number i s  'shown 
3n d i s p l a y  

S e l e c t  
d a t a  number 

Number k e y  
. - -  

:NOTE) T h i s  o p e r a t i o n  i s  u n n e c e s s a r y  i f  
kARAMETER1, [ZERO POINTI i s  s e l e c t e d  i n  
s t e p  3.  - 

l i s p l a y  f o r  d a t a  
5e l e  c t ion '  1 i gh t s ltt:$Tl s e l e c t  t y p e  o f  d a t a  

I 

I f  t h e  ]DATA SELECT1 k e y  i s  p r e s s e d  
. c o n t i n u o u s l y ,  t h e  d a t a  s e l e c t i o n  
d i s p l a y  LED w i l l  move. P r e s s  t h i s  k e y  

the ' d e s i r e d  LED l i g h t s .  

W I T E  d a t a  s e t t i n g  WRITE d a t a  i s  showr 
on d i s p l a y  

Number key  

m WRITE execut ion  Confirmed if beeper 
B OWdS 

Next  .(+ 1) . d a t a  
number-  i s  d i s p l a y e d .  

[ S T E P  '1 D a t a  number 2 1 

NOTE) T h i s  o p e r a t i o n  i s  u n n e c e s s a r y  i f '  
[PARAMETER] [ZERO POINT] w a s  s e l e c t e d  
i n  s t e p - - 3 .  



S t e p s  1 N  8 a r e  t h e  b a s i c  o p e r a t i o n  s t e p s .  F o l l o w i n g  s t e p  8-I 

by g o i n g  back t o  p r e v i o u s  o p e r a t i o n s ,  r e p e t i t i v e  o p e r a t i o n s c a n  

be  pe r fo rmed .  For  example ,  t o  w r i t e  i n  o t h e r - d a t a ,  go back  t o  

s t e p  6 ;  to w r i t e  i n  d a t a  f o r  a n o t h e r  a x i s ,  go back t o  s t e p  4 ;  

t o  w r i t e  i n  t h e  n e x t  d a t a  number,  go t o  s t e p  9 ;  

The same i s  t r u e  i f  a key  o p e r a t i o n  e r ro r  i s  made. 
( N O T E )  P a r a m e t e r  wr i t ing  c a n n o t  be pe r fo rmed  when t h e  s e q u e n c e r  

r e a d y  signal ( Y l D )  i s  O N .  T u r n  t h e  s e q u e n c e r  r e a d y  s i g n a l  O F F  

and  t h e n  p e r f o r m  entry. 

[ O p e r a t i o n  example]  

Write i n  t h e  addresses shown i n  t ab le  10.2 i n  X-axis data 

numbers 1 5 0 N  1 5 2 :  

Tab le  1 0 . 2  WRITE example 

0 

0 

2 0 0 0 0  

2 5 0 0 0  

. .  
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13 

0 

Slide s w i t c h  t o  1 write-in mode 
r w 

M 1-1 ( w r i t e - i n  mode) 

P a t t e r n  1 

X - a x i s  

D a t a  N o  

D a t a  
U 

5. 

I 
STEP +. F 

1 9 0 0 0  I 

D a t a  N o  

1 - 1 5 1  I 

Data  

C L E A R  E I I 3  
D a t a  

D a t a  N o  1 

D a t a  

C z I  
. .  D a t a  

2 5 0 0 0  7- 



10-5 Readout  

For reading memory data 
[ o p e r a t i o n ]  

T a b l e  1 0 . 3  Readout  o p e r a t i o n  

I p e r a t i o r  
o r d e r  P r o c e d u r e  

s i i d e  s w i t c h  set  READ 

Te s t I TE t o  r e a d o u t  mode 
' M O N I T O R  s i d e .  

J,,,,D] Mode s e l e c t i o n .  

[lWlpZOEIRNOTlIPOSIT.IO"GJ 
s e l e c t  one 

s e l e c t  one  

... IlEl S e l e c t  d a t a  
number v 

Number key  

NOTE)  T h i s  o p e r a t i o n  i s  u n n e c e s s a r y  i f  
-1 LZERO P O I N d  was s e l e c t e d  i n  
s t e p  3 .  

l ~ ~ ~ ~ c T l  s e l e c t  t y p e  o f  d a t a .  - 
I f  thelDATA SELECT1 key  i s  p r e s s e d  
c o n t i n u o u s l y ,  t h e  d a t a  s e l e c t  

d i s p l a y  LED and  t h e  r e a d o u t  d a t a  w i l l  be 
d i s p l a y e d ,  and  move f rom one  t o  t h e  n e x t  
P r e s s  t h e  key  u n t i l  t h e  d e s i r e d  r e a d o u t  
d a t a  i s  d i s p l a y e d .  

I STEP 2 I Data  number 2 1 

__ - 
NOTE) T h i s  o p e r a t i o n  i s  . u n n e c e s s a r y  i f  

[PARAMETER] 
s t e p  3.  

b E R O  P O I N T 1  was s e l e c t e d  i n  

D i s p l a y  

Mode LED l i g h t s  

? o r  p a r a m e t e r ,  
a c c e l e r a t i o n  t i m e  
LED l i g h t s .  

For z e r o  p o i n t  
>r  p o s , i t i o n i n g ,  

p a t t e r n  LED l i g h t s  

LED f o r  d e s i g n a t e d  
a x i s  l i q h t s  
t f  p a r a m e t e r  i s  s e l e c t e d  
i n  s t e p  3 ,  
- t h e  a c c e l e r a t i o n  t i m e  

i f  z e r o  p o i n t  was 
S e l e c t e d ,  

t h e  p a t t e r n  i s  shown 
i n  d i s p l a y  

i s  d i s p l a y e d  

D a t a  number d i s p l a y e d .  
P o s i t i o n i n g  d a t a  p a t t e r r  
d i s p l a y e d .  

D a t a  s e l e c t  L E D  l i g h t s ;  
S e l e c t e d  d a t a  i s  d i s -  
p l a y e d .  

Next (+.1) d a t a  number 
i s  d i s p l a y e d .  
S e l e c t e d d a t a  i s  
d i s p l a y e d .  

0 

0 



S t e p s  1 d 6  a r e  t h e  b a s i c  o p e r a t i o n  s t e p s .  To t h e n d r e a d o u t  o t h e r  

d a t a ,  p r e s s  t h e  D A T A  S E L E C T  key .  B y  g o i n g  back t o  p r e v i o u s  

s t e p s I  r e p e t i t i v e  o p e r a t i o n  c a n  be p e r f o r m e d .  For example ,  

t o  r e a d o u t  d a t a  f o r  a n o t h e r  a x i s ,  r e t u r n  t o  s t e p  4 ,  t o  r e a d o u t  

t h e  n e x t  d a t a  number,  g o ' t o  s t e p  7.' 

[ O p e r a t i o n  example]  

- - ~ .  

To r e a d o u t  Y-axis  p a r a m e t e r  v a l u e s  

S e t  s l i d e  s w i t c h  t o  READ mode. 

c? 
( r e a d o u t  mode) 

A c c e l e r a t i o n  t ime  
tJ P A R A M E T E R  i-' Data 

-1 Y-axis  a 

tl 
S-pe e d 

1 Y - A X I S  I 
I 

S E L E C T  7 
S L +  
El SELECT 7 s L- 
D 

EXl 
Back lash  

w 
.J OG a 

1 Torque 
r e s t r i c t i o n  

ki 1-1 
.1 A c c e l e r a t i o n  

t i m e  
32 -1 
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1 0 - 6  M o n i t o r  

T h i s  i s  f o r  m o n i t o r i n g  t h e  p r e s e n t  v a l u e ,  KD71 statusl and e r r o r  

c o d e s .  

[ O p e r a t i o n  J 
T a b l e  1 0 . 4  Moni tor  o p e r a t i o n  

) p e r a t i o n  
. o r d e r  P r o c e d u r e  

T e s t  1 R E A D  S e t  s l i d e  s w i t c h  A WRITE t o  m o n i t o r  mode 
'MONITOR ' side . . c -  

I M O N I T O R ]  Mode s e l e c t i o n  

N O T E )  When [DATA SELECT1 i s  p r e s s e d ,  
l i s p l a y  w i l l  s w i t c h  from 

(current Value) + ( S t a t u s  d i s p l a y )  + ( E r r o r  c o d e ) .  

D i s p l a y  

Mode LED l ' i g h  t s 

LED fod d e s i g n a t e d  a x i s  
l i g h t s .  Data  number and 
current  value- ,for 
d e s r g n a t e d  axis a r e  
d i s p l a y e d .  

Current value, status, 
or error c o d e  w i l l b e  
d i s p l a y e d .  

r! 
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[ E x a m p l e  o f  d a t a  n u m b e r ,  p r e s e n t  v a l u e  m o n i t o r ]  

Data n u m b e r  Data 

P r e s e n t  v a l u e  is d i s p l a y e d  
T h e  l a s t  d a t a  number  o f  t h e  p o s i t i o n i n g  performed 
will b e l d i s p l a y e d .  I f  zero p o i n t  r e t u r n  is 
p e r f o r m e d , j m l i s  d i s p l a y e d ,  a n d  t h e  current 
v a l u e  w i l l  n o t  c h a n g e  u n t i l  t h e  c o m p l e t i o n  o f  z e r o  
p o i n k  r e t u r n .  

. _ _  .. 

- _  
[Example of  status d i s p l a y ]  

Data  n u m b e r  . D a t a  . 

I n  t h e  s t a t u s  d i s p l a y ,  
O=OFF, a n d  1=ON. .  Z e r o  
p o i n t  r e t u r n  means t h a t  a 

0 10 

h 
a 
rd 
a 
k 

3 
CI 

D 
0 
a 
c, 
c 

- I 4  

0 a 
I 
k 
rd 
a, 
z 

- 
z e r o  p o i n t  r e t u r n  demand 

CI ?; E has b e e n  i s s u e d .  A l s o ,  
B a t  t e ry 11 1 11 i n d i c'a t e s t h a  t +I -  k 

5: t h e  b a t t e r y  is d e p l e t e d ,  
k Q )  Y 

W E  ; 
a 

c," sr 

0 c, a. - c, 

k 
a 

G 
-4 

rd 
0 Lp k 

8 .  
I .  . .  

. .  
. . .  . . -  - . . 

. .  -57- 



Opera t  i o n  
o r d e r  

0 

CD 

0 

3 

(3 

93 
, 

[m .-. 1-1 Des igna te  d a t a  number Data number i s l d i s p l a y e d  

I T ]  P o s i t i o n i n g  e x e c u t i o n  - 

1 0 - 7  T e s t i n g  

T h i s  is u s e d  for p e r f o r m i n g  t e s t  r u n s ,  e t c .  

1 0 - 7 - 1  Zero  p o i n t  r e t u r n  

T h i s  i n i t i a t e s  a z e r o  p o i n t  r e t u r n  s t a r t .  

[ O p e r a t i o n ]  

T a b l e  1 0 . 5  T e s t i n g  ( z e r o  p o i n t  r e t u r n )  o p e r a t i o n  

O p e r a t i o n  I . o r d e r  I Procedure  ' Disp lay  

R E A D  S e t  s l i d e  swi t ch  

. M O N ~ T O R  
T E S T  B-1 W R I T E  t o  t e s t  mode s i d e  0 

mode s e i e c t i o n  I @ Mode LED l i g h t s  

1 [ZER~OOINTI s e l e c t i o n  I @  
LED for d e s i g n a t e d  a x i s  
w i l l  l i g h t  

I G 0 Zero p o i n t  r e t u r n  e x e c u t i o n  

I I I 

1 0 - 7 - 2  P o s i t i o n i n g  

T h i s  i n i t i a t e s  a p o s i t i o n i n g  s t a r t .  
[ O p e r a t i o n ]  

T a b l e  1 0 . 6  T e s t  ( p o s i t i o n i n g )  o p e r a t i o n  

0 Procedure  Di sp lay .  

S e t  slide s w i t c n  .. R E A D  

t o  t e s t m o d e  s i d e  T E S T  DpllRITE 
MONITmI 

Mode L E D  l i g h t s  1 TEST I mode s e l e c t i o n  

!jGGG$Z[ 1s e I ec  t i o n  

m1-J- A X I S  s e l e c t  one 
LED for d e s i g n a t e d  a x i s  
w i l l  l i g h t  

-58- 



X-axis  o r  Y-axis  have  been  s e l e c t e d  for i n d e p e n d e n t  s t a r t .  I n  

t h e  c a s e  of i n t e r p o l a t i o n  s t a r t ,  m o n i t o r  o p e r a t i o n  w i l l  n o t  b e  

per fo rmed .  

( N O T E )  Even i f  p o s i t i o n i n g  i s  s t a r t e d  i n  t h e  KD71TU t e s t  mode, 

t h e  s t a r t  w i l l  b e  under  e x a c t l y  t h e  same c o n d i t i o n s  set by the 

sequencer. As a result a parameter check, etc,, will be performed 

a t  t h e  s t a r t ,  and if any a.bnorma1 d a t a  is present, the start 

may n o t  be  pe r fo rmed .  I n  t h e  e v e n t  t h a t  p o s i t i o n i n g  i s  n o t  

e x e c u t e d  a t  t h e  s t a r t  command, check  t h e  d a t a  once  more.  P a t -  

t e r n  c o n t r o l  can  a l s o  of c o u r s e  be s t a r t e d  i n  t h e  t e s t  mode. 

[ O p e r a t i o n  exaNlpleI 

c> 

T o  i n i t i a t e  a n  i n t e r p o l a t i o n  s t a r t  w i t h  d a t a  number 2 0 0 .  

0 @ S e t  s l i d e  s w i t c h  t o  t e s t  mode 

1 
n 

( t e s t  mode) 

I n t e r p o l a t i o n  1 

1 Data  number 
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10-7-3 J O G  

~ 

I n  J O G ,  p o s i t i o n i n g  i s  pe r fo rmed  o n l y  d u r i n g  t h e  t i m e  t h e  NORMAL 

ElEi!, s e l e c t o n e  

J O G  e x e c u t e d  

J O G  o r  I N V E R T  J O G  key  i s  depres sed - .  When t h e  key i s  r e l e a s e d ,  

t h e  o p e r a t i o n  i s  s t o p p e d .  T h i s  i s  used  when p e r f o r m i n g  a check  

o f  p o s i t i o n i n g  a d d r e s s e s ?  o r  a c a l c u l a t i o n .  The speed  i n  t h i s  

c a s e  is t h e  p a r a m e t e r  J O G  s p e e d .  

A l s o ,  t h e  KD71TUE i s  equ ipped  w i t h  a f u n c t i o n  f o r  w r i t i n g  

da ta  into addresses which have been moved w i t h  JOG.  
[ O p e r a t i o n  J 

T a b l e  1 0 . 7  J O G  o p e r a t i o n  

O p e r a t i o  
o r d e A  Procedure  

I READ , Set s l i d e  s w i t c h  
t o  t e s t  mode s i d e  @ I TEST B-IWRITE 

M O N I T O R  

@ 1 WJ M o d e - s e l e c t i o n  

@ 
1 mlr] _ _ _  - 1.1 D e s i g n a t e  d a t a  number 

Number key  I 
[GO] Address entry is executed 

D i s p l a y  

Mode L E D  l i g h t s  

L E D  for d e s i g n a t e d  a x i s  
l i g h t s  

Mode LED l i g h t s  

Data  number i s  d i s p l a y e  

0 

S t e p s  1 d 4  a r e  f o r  p e r f o r m i n g  J O G .  F o l l o w i n g  J O G ,  when s t e p s  

5 ~ 7  a r e  p e r f o r m e d ,  a d d r e s s e s  o f  p o i n t s  moved b y  J O G  a r e  w r i t t e n  

i n  t o  t h e  d e s i g n a t e d  d a t a  numbers.  The en t ry  i n  t h i s  case 

is per fo rmed  w i t h  t h e  s l i d e  s w i t c h  kept  i n  the  t e s t  mode. 
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( N O T E )  I n  1 0 . 7  6 ,  o n l y  t h e  p o s i t i o n i n g  a d d r e s s e s  a r e  w r i t t e n  

i n  t o  t h e  d e s i g n a t e d  d a t a  n u m b e r s ,  t h u s  i t  i s  n e c e s s a r y  t o  s e p a r -  

at el^ en ter  o ther  data. 
[ O p e r a t i o n  e x a m p l e  1 
TO p e r f o r m  J O G  from poin ts  A and B, and t o  en ter  the 

a d d r e s s  d a t a  f o r  p o i n t s  A a n d  B i n t o  d a t a  n u m b e r s  1 0 0 ,  101. 

P r e s e n t  p o i n t  P o i n t  A P o i n t  B 

t I X - a x i s  

1 0 0  ? cNormal 
? ' 1 d i r e c t i o n  

F i g .  1 0 . 3  E x a m p l e  of  J O G  o p e r a t i o n .  

. . . - . .. .. . . .- . . -- 

0 S e t  s l i d e  s w i t c h  t o  t e s t  mode 

I -  /to NORMAL O N  P o i n t  A @ 

0 

8 

8 

- -  I I 
OSITION -1 

X-AXIS i P o i n t  B 
X - a x i s  

tJ 

NORMAL 9. XI 
( w r i t e - i n  mode) 

Data nurnDer 

0 p 1 :  P r e s e n t  
p o i n t  

I -  
O F F  P o i n t  A 

J O G  I .  
WRITE 0 ( w r i t e - i n  m o d e )  

Data n u m b e r  

8 



10.-8 S p e c i a l  o p e r a t i o n s  

Opera t i o n  
o r d e r  

READ S e t  s l i d e  s w i t c h .  
t o  t e s t  mode s i d e  1 TEST WRITE 

P r o c e d u r e .  D i s p l a y  

MONITOR 

T e s t ,  wr i t e  LEDs 
1 i g h t  

10-8-1 Memory c l e a r  

This func t ion  c l e a r s  a l l  da t a  memory. This ope ra t ion  should be 

performed f i r s t  before  e n t e r i n g  data. However, i f  t h i s  o s e r a t i o n i s  

performed a f t e r  da t a  entry,  i t  w i l l  be  n e c e s s a r y  t o  once  a g a i n  

i n p u t  p a r a m e t e r s ,  z e r o  p o i n t  d a t a ,  and p o s i t i o n i n g  d a t a .  
[ O p e r a t  ion1 

Tab le  1 0 . 8  Memory c l e a r  o p e r a t i o n  

FJ s e l e c t  

GO Memory c l e a r  e x e c u t e d  ECl B e e p e r  w i l l  sound  3 
t i m e s ,  and' d i s p l a y  will 
b e  c l e a r e d  

( N O T E )  Be s u r e  n o t  t o  e x e c u t e  memory c l e a r  i n  t h e  middle  of 

p o s i t i o n i n g  o p e r a t i o n .  

10-8-2 Address  en t ry  

T h i s  f o r c i b l y  e n t e r  t he  pos i t i on ing  address  with t he  KD71TU. 

T h i s  c an  be used  w i t h o u t  p e r f o r m i n g  z e r o  p o i n t  r e t u r n  i n  c a s e s  

where t h e  a d d r e s s  i s  unknown,'but t he  c u r r e n t  va lue  i s  known. 
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[ O p e r a t i o n ]  

I n  t h i s  e x a m p l e ,  t h e  p r e s e n t  v a l u e  is t a k e n  to b e  1 2 3 4 5 .  

S e t  s l i d e  s w i t c h  
" to t e s t  mode 

2 T E S T  

s e l e c t  o n e  

8 [??%I t ! I  9 9 9  D a t a  number 
999  d i s p l a y e d  1 ( t e s t  mode)  

a pziiq-ml 12345 i-s 
d i s p l a y e d  

YT 
w r i t e - i n  mode)  

0 

5 
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10-8 -3  Data  T r a n s f e r  

This function is used when transferring the contents of the ~ ~ 7 1 ' s  

data memory to the sequencer memory, or the reverse, when trans- 

ferring the contents of the'sequencer memory to the K D 7 l ' s  data 

memory. Applications include the placing of data into RON or 

preservation on audio cassette, etc.. 

This function is effective only when using sequencer K2CHJ-S3. 

[ O p e r a t i o n ]  . -.- .  a Reading data from K D 7 l  to KCPU 

Ope r a t  i o n  
o r d e r  

0 
0 

P r o c e d u r e  

R E A D  
. S e t  s l i d e  s w i t c h  

T e s t  WRITE t o  t e s t m o d e  s i d e  
M O N I T O R  

T r a n s m i s s i o n  e x e c u t e d  IGOJ 

O p e r a t i o r  
o r d e r  

a 

0 
0 

P r o c e d u r e  

R E A D  
S e t  s l i d e  s w i t c h  
t o  t e s t  m o d e s i d e  

TEST K I w R I T E  
M O N I T O R  

F I  mode s e l e c t i o n  

m 
T r a  n s m i  s s i o n  e x e c u t e d  

D i s p l a y  

T e s t  and r e a d o u t  L E D s  
l i g h t  

B e e p e r s o u n d s  3 t i m e s ,  
and  d i s p l a y  i s  c l e a r e c  

T e s t ,  w r i t e  L E D s  
l i g h t '  

B e e p e r _ s o u n d s  3 t i m e s  
and d i s p l a y  i s  c l e a r e  

0 

0 
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0 

x 1 6 
x 1 7 
X 1 8 

0 

X - a x i s  zero p o i n t  r e t u r n  
demand 

Y - a x i s  z e r o  p o i n t  r e t u r n  
demand 

X-ax i s  s t a r t . t c o m p l e t e d  

0 

R e a d o u t  1 

11. Sequencer program 

1L-1 I / O  signals and allocation 

The KD71's sequencer side 1/0 signals are as follows. X and 

Y numbers indicate installation in the base unit's slot No. 0. 

Table 11.1 

Input Signals 

xo 
x1 
x2 
x3 
x4 
x5 
X6 
x7 
X8 
x9 
XA 
XB 
xc 
XD 
X E  
XF 

2O 
21 
2 2  

2 3  

24 
25 

27 

29 

z6 . 

z8 

2 l o  

2 l 1  
2 l2 
2 l3 
2 l4 
2 l5 

x10 
x11 
x12 
x13 
x14 
x15 

H/W n o r m a l  
KD71 r e a d y  

X - a x i s  s e r v o  u n i t  e r r o r  
Y - a x i s  s e r v o  u n i t  e r r o r  

X-ax i s  BUSY 

/ Y - a x i s  BUSY 

x19 
X l A  
XlB 
x1c 
X1D 
X1E 
X1F 

Y - a x i s  s t a r t  c o m p l e t e d  
B a t t e r y  e r r o r  
E r r o r  d e t e c t i o n  
X-ax i s  d a t a  

Y-ax i s  d a t a  
W r i t e - i n  -comple ted  
R e a d o u t  completed 

KD71 1/0 signals 

output Signals 

Y 1 0  
Y11 
Y12 
Y 1 3  
Y 1 4  
y 1 5  
Y 1 6  
Y 1 7  
Y 1 8  
Y19 
Y l A  
Y 1 B  
Y1C 
Y1D 
Y 1 E  
Y1F 

X - a x i s  d e s i g n a t i o n  
Y-ax i s  d e s i g n a t i o n  

I n t e r p o l a t i o n  s t a r t  J- 
X,-axis s t a r t  J 
Y-axrs  s t a r t  1 

Note) d - i n d i c a t e s  t h a t  t h i s  i s  e f f e c t i v e  
a t  t h e  s i g n a l ' s  rise. 
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1 1 - 2  S i g n a l  e x c h a n g e  w i t h  s e q u e n c e r  

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

u s i n g  a p r o g r a m  e x a m p l e .  T h e , p r o g r a m  examp1,g shown  h e r e  i s  

f o r  r e f e r e n c e  u s e ,  a n d  t h e  en t ry  and readout of s e t t i n g s  data, 

r e v i s i o n  o f  cur ren t  v a l u e ,  s p e e d  r e v i s i o n ,  a n d  r e a d o u t  o f  cur ren t  

v a l u e ,  t o r q u e ,  a n d  s t a t u s ,  a l l  r e p r e s e n t  p o s s i b l e  e x a m p l e s .  

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

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

p r o c e s s i n g  p r o g r a m .  

, 

T a b l e  1 1 . 3  s h o w s  t h e  n u m b e r s  o f  t h e  t e m p o r a r y  memory M a n d  d a t a  

r e g i s t e r  D u s e d  i n  t h e  p r o g r a m  e x a m p l e .  P r o g r a m s  f o r  com- 

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

(1) Entry of p re se t  data. n 
( 2 )  R e a d o u t  o f  p re se t  data. 

( 3 )  R e a d o u t  o f  cur ren t  value, torque, s ta tus .  

(4) Current value revis ion.  

( 5 )  S p e e d  r e v i s i o n .  

( 6 )  S t a r t .  

I n  c o m m u n i c a t i o n  w i t h  t h e  KD71, t h e  s i g n a l  e x c h a n g e  p r o g r a m s  

l i s t e d  a b o v e  i n  1 . J 6  c a n n o t  b e  p r o c e s s e d  s i m u l t a n e o u s l y .  A l -  

w a y s  be s u r e  t h a t  t h e  p r o g r a m  f r o m  t h e  a b o v e  l i s t  w i t h  t h e  

h i g h e s t  p r i o r i t y  i s  e x e c u t e d .  
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When p e r f o r m i n g  t h e  w r i t e - i n  o r  r e a d o u t  o f  p r e s e t  da t a  between 

Y l 9  

t h e  s e q u e n c e r  a n d  KD71, t h e  d a t a  t y p e  i s  a p p e n d e d  when t r a n s -  

Y 1 A  

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

Acceleration 1 
deceleration time . 
Torque res t r ic t ion  

Backlash compensa- 
t ion  

Speed res t r ic t ion  
(upper order 1 

Speed res t r ic t ion  
( lower order 1 

Upper stroke l imi t  
(upper order) 

Upper stroke l i m i t  
(lower order) 

Lower stroke l i m i t  
(upper order) 

Lower stroke l i m i t  
(upper order) 

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

KD71 . 
T a b l e  1 1 . 2  Da ta  t y p e s  

~- ~ 

Zero point  re turn 

Z e r o  point  address 
. (upper order) 

Present address 
(lower order) 

Zero point  re turn 
speed (upper order) 

Zero point  re turn 
speed (lower order) 

Zero point re turn 
creep speed 
(upper order) 

Zero point re turn 
creep speed 
(Lower order) 

Torque r e s t r i c t i o n  

’ m o d e  

Dwell time 

Data type 

6 

Z e r o  point  
re turn data I Parameter 

Y l B  

Positioning data 

Data number 

Positioning ad- 
dress (upper order) 

Positioning address 
(lower order) 

Speed 
(upper order) 

Speed 
(lower order) .. 
Torque res t r ic t ion  

Dwell time 

Positioning pat tern 

I Y 1 C  

Present value, 
torque res t r ic t ion  

Present address upper 
order 

Present address lower 

*Torque r e s t r i c t i o n  
value 

*status  

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

O t h e r  d a t a  c a n  be en tered  Or read. 

D a t a  d i s c r i m i n a t i o n  is b y  t h e  h i g h e s t  o r d e r  d i g i t  o f  4 - d i g i t  

d a t a .  D a t a  t r a n s m i s s i o n  b e t w e e n  K D 7 1 b  K C P U  i s  p e r f o r m e d  b y  

b i n a r y  v a l u e s .  When t r a n s m i t t i n g  da t a  type 3 w i t h  da t a  200 

a s  i n  t h e  f o l l o w i n g  c a s e ,  t h e  b i n a r y  v a l u e  3000  ( B B 8 H )  a n d  b i -  

n a r y  v a l u e  2 0 0  (C8H) a r e  a d d e d  t o  t r a n s m i t  t h e  v a l u e  3 2 0 0  ( C 8 0 H ) .  



1 iL Data 

Da ta  t y p e  

Data  d e s i g n a t i o n s  f o r  p a r a m e t e r s ,  z e r o  p o i n t  r e t u r n  d a t a ,  p o s i -  

t i o n i n g ,  cuprent value ( t o r q u e  r e s t r i c t i o n ) ,  s h o u l d  b e  desig- 

nated w i t h  o n e  o f  t h e  c o d e s  Y 1 9 r J Y l C  f r o m  t h e  s e q u e n c e r .  
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1 1 - 3  W r i t i n g  i n  p r e s e t  d a t a  

T h e  m e t h o d  f o r  e n t e r i n g  paramerers, zero p o i n t  r e t u r n  data ,  

a n d  p o s i t i o n i n g  d a t a  f r o m  t h . e  s e q u e n c e r  t o  t h e  KD71 i s  a s  f o l -  

l o w s :  

1 1 - 3 - 1  Entry method 

(1) P e r f o r m  a x i s  d e s i g n a t i o n  f o r  X -  o r  Y - a x i s .  

X - a x i s  d e s i g n a t i o n . . . . . Y l O  

X - a x i s  d e s i g n a t i o n  ..... Y 1 1  

( 2 )  D e s i g n a t e  e i t h e r  p a r a m e t e r ,  z e r o  p o i n t  r e t u r n  d a t a ,  o r  

p o s i t i o n i n g  d a t a .  

P a r a m e t e r . . . . . Y 1 9  

Z e r o  p o i n t  r e t u r n  d a t a  ..... Y 1 A  

P o s i t i o n i n g  d a t a . . . . . Y l B  

( 3 )  O u t p u t  s e t t i n g  d a t a  t o  Y O d Y F .  You s h o u l d  b e  aware o f  t h e  I 

f o l l o w i n g  r u l e s :  

1 A l w a y s  a d d  d a t a  t y p e  t o  t h e  p r e s e t  da t a  ( r e f e r  t o  s e c t i o n  

1 1 - 2 )  0 

2 When w r i t i n g  i n  p o s i t i o n i n g  d a t a ,  e n t e r  t he  da t a  number 

f i r s t .  

3 D a t a  c o m p o s e d  o f  6 d e c i m a l  d i g i t s  a r e  en te red  continu- 

o u s l y  w i t h  3 u p p e r - o r d e r  d i g i t s  a n d  3 l o w e r - o r d e r  d i g i t s .  

I t  d o e s  n o t  m a t t e r  i n  w h i c h  o r d e r  t h e  e n t r y  o f  upper-order 

a n d  l o w e r - o r d e r  i s  e x e c u t e d .  

4 Entry of  paramerers cannot be performed when t h e  KCPU 

r e a d y  s i g n a l  ( Y l D )  i s  O N .  

(4) A f t e r  o u t p u t  o f  t h e  a b o v e  (1)- ( 3 )  s e t  t h e  hTITE s i g n a l  

Y 1 E  t o - O N .  I t  d o e s  n o t  m a t t e r  i n  w h i c h  o r d e r  ( l ) d  ( 3 )  a r e  p e r -  

f o r m e d .  



I 

11-3-2 Write-in timing 

Preset data 

Y 1 E  
entry I 

. X 1 E  
(entry comp 

(1) After 

t o  ON. 

. 

letion) 

Fig, 11.1 Data entry timing 

transmission of preset data, set WRITE signal (Y 

( 2 )  The KD71 enters the preset data at the rise of the 

\%TITI3 signal, and the entry completion signal ( X I E )  is 

turned O N .  

c) 

0 

( 3 )  After confirming that the entry completion signal ( X I E )  

is ON, set the entry signal ( Y I E )  to OFF. 

( 4 )  At the fall of the entry signal ( Y I E ) ,  the entry 
0 

completion signal (XlE) will b e  turned OFF i n  the KD71. 

-7 2- 



1 1 - 3 - 3  Example o f  a p r e s e t  data  entry program 
T h i s  p r o g r a m  h a s  b e e n  c o n s t r u c t e d  u n d e r  t h e  f o l l o w i n g  c o n d i -  

D a t a  r e g i s t e r  number D 1  D Z  D 3  L>4  D 5  D 6  D 7  D 8  D 9  
-.I-.- I-- I 

1 

D a t a  I t y p e  1 2 1  3 4 5 6 :  7 8 9 
c I 

t i o n s :  

(1) D a t a  r e g i s t e r s  c , o r r e s p o n d i n g  t o  d a t a  t y p e s  h a v e  b e e n  a l -  

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

l i s t e d  b e l o w  t o  t h e  p r o g r a m .  

r e g 3 s t e r  D O  i s  u s e d  a s  a t r a n s f e r  c o u n t e r  f o r  t r a n s f e r ' o r d e r  
I 

c o n k r o l ,  

( 3 )  Tempora ry  memory M O  i s  made i n t o  a pulse  and used f o r  t rans-  

f e r  'demand s i g n a l ,  

( 4 )  A f t e r  s e t t i n g  t h e  p re se t  data i n  DI -DI? ,  and designating 

t h e  a x i s  a n d  e i t h e r  p a r a m e t e r  z e r o  p o i n t  , r e t u r n - d a t a ,  o r  p o s i -  

t i o n i n g  d a t a ,  s e t  t h e  t r a n s f e r  demand s i c j n a l  M O  t o  O N ,  

( 5 )  P rogram example  (1) i s  a n  example  o f l  a p r o g r a m  which  c a n  

en te r  e i t h e r  parameters, z e r o  p o i n t  returln data, or pos i -  

t i o n i n g  d a t a .  

( 6 )  I n  p r o g r a m  example  ( 2 ) ,  o n c e  t h e  t o r ' q u e  r e s t r i c t i o n ,  d w e l l  

t i m e ,  a n d  p o s i t i o n  p a t t e r n  ( o f  t h e  p a r a m e t e r s ,  z e r o  p o i n t  r e t u r n  

d a t a ,  a n d  p o s i t i o n i n g  d a t a )  h a v e  b e e n  w r i t t e n  i n  b y  t h e  K D 7 1 T U  

a n d  a r e  i n  t h e  entry completion stabus, data  numbers a re  desig- 

n a t e l d ,  a n d  t h e  p o s i t i o n i n g  a d d r e s s  a n d  s p e e d  o n l y  a r e  w r i t t e n  i n .  
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D a t a  w r i t e - i n  s t a r t  
c o n d i t i o n s  

X - a x i s  c o n d i t i o n s  
d e s i g n a t i o n  M O  

M O  Y - a x i s  
d e s i g n a t i o n  

M O  P a r a m e t e r  
d e s i g n a t i o n  

,c I+----- I Data WRITE s t a r t  

.c / I t - -  S E T  Y 1 0  I D e s i g n a t e  X - a x i s  

I /  I-' S E T  Y 1 1  1 D e s i g n a t e  Y - a x i s  

1' il------+c S E T  1 ' 1  9 I D e s i g n a t e  p a r a m e t e r s  

1 e s i g n a t i on- 
------+a S E T  Y 1 B I' 

M O  

M1 Y 1 E  
IL 
TI = K 9  DO --It 

D e s i g n a t e  p o s i t i o n i n g  d a t a  

P a r a m e t e r  en t ry  s e t s  
r Y 1 D  t o  OFF 

Y 1 9  M255 ( s e q u e n c e r  R U N )  

-----it I 

' M l  is O N  d u r i n g  en t ry  

' C l e a r  c o u n t e r  ( D O )  

- n t o v  K O  ~4 I I 

0 .  

- R S T  Y l O - - '  

R S T  Y 1 1 7 '  

- R S T  Y 1 9 - I  

- R S T  Y l L q - '  

' R S T  Y l B - '  

- - R S T  M 1  7' 

-- 

- 

______ 

~- 
- R S T  Y 1 E .  

( c o n t i n u e s )  

0 

S i n c e  en t ry  i s  completed, 
r e s e t  t o  i n i t i a l  c o n d i t i o n s  

J' 

r I I I I 
Since entry is completed, 
DOND9 a r e  c l e a r e d  

n 



0 1 
I 

0 

0 

I I+- = K 5  DO MOV D 6  

it--- = K 6  DO MOV D 7  

/ - p i +  = K 7  DO MOV D 8  

4+- K 8  DO MOV D 9  - 

- 
M 2  

M 2 .  

M 2 Y l H .  

f - 

I C  , I  1 1 

- - .  

Data t y p e  is a d d e d  

1 d a t a  entry completed 

D e p e n d i n g  o n  c o n t e n t s  o f  
c o u n t e r  ( D O ) ,  c o r r e s p o n d i n g  
data i s  o u t p u t  

Entry demand is output 
H t  -1RST L Y 1 E 

C o u n t e r  ( D O )  +1 

Example of preset data entry program ( 1 )  (continuation) 
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Data w r i t e - i n  s t a r t  c o n d i t i o n s .  

------It 
M O  

I f  Data en t ry  s t a r t  
c o n d i t i o n s  

I 
d e  s 1 q n a  t i onMO 
4' ya- a x  i s  

I 

I 

X - a x i s  

r 
I RST 

RST 

/' ~ R S T  

I R S T  

R S T  

c .  

M 1  ' / '  

1' Y 1 0  

Y 1 1  ' I' 

Y l B  I f  

Y1E - /' 

Y 1 0  " 

Y 1 1  1' 

Y l B .  I' 

A d d  d a t a  t y p e  

S i n c e  en t ry  i s  completed, 
r e s e t  to' i n i t i a l  c o n t i d i t i o n s  

0 

D e s i g n a t e  X - a x i s  

D e s i g n a t e  Y - a x i s  

D e s i g n a t e  p o s i t i o n i n g  d a t a  

- - + I t  

+I 
MO 

1 

0 

S E T  

S E T  

I t  I 

P L S  M 2 ,I 1 d a t a  e n t r y  is completed, 
pulse 

I 

C o u n t e r  (DO) +I 

I + K 4 0 0 0  D 4  I' -- 

K 4 Y O  I' 

K 4 Y O  7' 

K 4 Y O  I' 

K 4 Y O  7 
, 

+ 

F i g .  1 1 . 3  Example of  p r e s e t  da t a  e n t r y  program ( 2 )  
- -76- 

K 5 0 0 0  D 5  I 7' 



1 

0 
1 1 - 4  R e a d o u t  of  p r e s e t  da t a  

T h e  m e t h o d  for r e a d i n g  o u t  p a r a m e t e r s ,  zero p o i n t  r e t u r n  d a t a ,  

a n d  p o s i t i o n i n g  d a t a  from t h e  KD71 i s  as e x p l a i n e d  b e l o w .  

1 1 - 4 - 1  Readout  m e t h o d  

(1) , P e r f o r m  a x i s  d e s i g n a t i o n  f o r  X- o r  Y - a x i s .  

X - a x i s  d e s i g n a t i o n  ..... Y 1 0  

Y-axi.s d e s i g n a t i o n . . , . . Y l l  

( 2 )  D e s i g n a t e  e i t h e r  p a r a m e t e r s ,  z e r o  p o i n t  r e t u r n  d a t a ,  o r  

p o s i t i o n i n g  d a t a .  

P a r a m e t e r s . . , , , Y 1 9  

Z e r o  p o i n t  r e t u r n  d a - a . . . . . Y l A  

P o s i t i o n i n g  d a t a . . . . , Y l B  

0 ( 3 )  O u t p u t  r e a d o u t  d a t a  t y p e  t o  Y O r J Y F .  R e f e r  t o  s e c t i o n  1 1 - 2  

f o r > d a t a  t y p e s .  I n  t h e  c a s e  o f  p o s i t i o n i n g  d a t a ,  i t  i s  n e c e s -  

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

I 

I 

( 4 )  A f t e r  t h e  o u t p u t  o f  t h e  a b o v e  ( 1 ) - ( 3 ) . ,  s e t  r e a d o u t  s i g n a l  

Y 1 F  t o  O N ,  I t  d o e s  n o t  m a t t e r - i n  w h a t  o r d e r  ( 1 ) - ( 3 )  a r e  e x e -  

0 c u t e d  . 
( 5 )  R e a d o u t  d a t a  i s  o u t p u t  t o  X O  XF.  You s h o u l d  be aware  

of  t h e  f o l l o w i n g  r u l e s :  

1 Data c o m p o s e d  o f  6 d e c i m a l  d i g i t s  a r e  r e a d o u t  c o n t i n u o u s l y  

w i t h  3 u p p e r - o r d e r  d i g i t s  a n d  3 l o w e r - o r d e r  d i g i t s .  O n l y  

i n  t h e  c a s e  o f  current value should t he  upper-order d i g i t s  

be r e a d o u t  f i r s t ,  

2 I t  d o e s  n o t  m a t t e r  w h e t h e r  t h e  KCPU R U N  s i g n a l  ( Y 1 D )  i s  

O N  o r  OFF.  

-77- - ,  



1 1 - 4 - 2  R e a d o u t  t i m i n g  

r ) i  D Z  113 ~4 ~5 r j 6  D a t a  r e g i s t e r  
! n o  

D a t a  t y p e  1 2 3 4 5 6 F , 

Data t y p ’ e .  

117 r )8  ~9 

7 8 9 

Y 1 F  
(re~adout) 

X ’ l  F 
( r e a d o u t  comple 

_ _  
F i g ,  1 1 . 4  D a t a  r e a d o u t  t i m i n g ,  

(1) After transmission of data  type, readout signal(Y1E) is 

( 2 )  A f t e r  r e a d i n g  t’l.le v a l u e s  i n d i c a t e d  b y  d a t a  t y p e  a t  t h e  
turned ON, 

r i s e  o f  t h e  r e a d o u t  s i g n a l ,  t h e  KD71 t u r n s  t h e  r e a d o u t  c o m p l e -  

( 3 )  A f t e r  c o n f i r m i n g  t h a t  t h e  r e a d o u t  c o m p l e t i o n  s i g n a l  (XlF) 

i s  O N ,  t u r n  t h e  r e a d o u t  s i g n a l  ( Y l F )  OFF. 

( 4 )  A t  t lhe f a l l  o f  t h e  r e a d o u t  s i g n a l  ( Y l F ) ,  t h e  r e a d o u t  com- 

p l e t i o n  s l i g n a l  (XlF) i s  t u r n e d  OFF i n  the KD71. 

1 i l - 4 - 3  E x a m p l e  of preset data readout program 

T h e  p r o g r a m  w a s  c o n s t r u c t e d  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s :  
(1) T h e  r e a d o u t  d a t a  c o r r e s p o n d i n g  t o  t h e  d a t a  t y p e s  is 

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

-78- 



( 2 )  Data  r e g i s t e r  D O  i s  u s e d  a s  t r a n s f e r  c o u n t e r  for d a t a  t y p e  
0 

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

( 3 )  T h e  t e m p o r a r y  memory M 9  i s  made i n t o  p u l s e s  a n d  u s e d  f o r  

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

( 4 )  A f t e r  d e s i g n a t i n g  t h e  a x i s  a n d  e i t h e r  p a r a m e t e r s , '  z e r o  p o i n t  

r e t u r n  d a t a  or p o s i t i o n i n g  d a t a ,  t u r n  t h e  r e a d o u t  d e m a n d  s i g n a l  

M9 O N .  I n  t h e  c a s e  of p o s i t i o n i n g  d a t a ,  t h e  d e s i r e d  r e a d o u t  

d a t a  n u m b e r  i s  s e t  i n  D 8 0 .  

0 
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Data r e a d o u t  s t a r t  c o n d i t i o n s  

X - a x i s  
d e s i g n a t i o n  M 9  

Y - a x i s  
d e s i g n a t i o n  M 9  

P a r a m e t e r  
d e s i g n a t i o n  M 9  

Z e r o  p o i n t  r e t u r n  

,J ''1 P L S  M 9  - / 

4 L  1-1 /' 

,d 1-t ~ S E T  Y l  1 Yf 

/ I-I ~ SET Y 1 9  7 

M 9  

M 9  

S E T  Y 1 A  / 

d a t a  
P 

P f  

/" 

/ 

I 

, 

Data  r e a d o u t  s t a r t  
c o n d i t i o n s  
D e s i g n a t e  X - a x i s  

M 1 0  X 1F 

M 1 0  X 1 F  Y 1 B  --- 
I l r  ,c I !  

41 MOV r)o K ~ Y O  7I S e t  d a t a  t y p e  

,( 1-1 p' + r)8o D O  - / , 
When r e a d i n g  o u t  

n u m b e r s  ( 3  d i g i t s )  s e t  

d a t a  t y p e  a n d o u t p u t  

,- MOV n o  K ~ Y O  T' p o s i t i o n i n g  d a t a ,  d a t a  

I i n  D80 a r e  a d d e d  t o  

X 1 F  M 1 0 

M 1 0  X 1 F  

Y 1 F  M I  0 

c I *  1 ,  I 1  # I  S E T  Y l F  ,< O u t p u t  r e a d o u t  d e m a n d  - 

, 4-1 R S T  Y 1 F  / , 

,c A1 P L S  MI1 -' 1 d a t a  r e a d o u t  I I /  

c o m p l e t i o n  

D e s i g n a t e  Y - a x i s  

4' 7 = K5000 D O  0 5 0 
< 

( c o n t i n u e s )  

F i g :  1 1 . 5  E x a m p l e  o f  s e t t i n g s  d a t a  r e a d o u t  p r o g r a m  

D e s i g n a t e  p a r a m e t e r s  

D e s i g n a t e  z e r o  p o i n t  
r e t u r n  d a t a  
D e s i g n a t e  p o s i t i o n i n g  
d a t a  

0 
M 1 0  i s  O N  u n t i l  r e a d o u t  
c o m p l e t i o n  o f  a l l  d a t a  

= K ~ O O O  r)o MOV ~ 4 x 0  r)i / ' R e a d o u t  d a t a  t y p e  1. 

mv ~ 4 x 0  r ~ 2  7' 0 2 0 

0 
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M 1 1  
= K6000 D O  - MOV K4XO D6 /’ ~ F t  

M 1 1  
7‘ = K ~ O O O  DO - m v  ~ 4 x 0  r ~ 7  - -t 

M 1 1  
-1 0 8 0 

0 9 0 
M I  1 r 4- = K9000 D O  

Readout d a t a  t y p e  6 

0 7 0 

- M 1 5  Y 1 B  
W H t  r’ R S T  Y 1 0  - I 

M 1 6  
-----+I I- R S T  Y 1 1  I 

j L  R S T  Y 1 9  

R S T  Y 1 A  fl 

, S i n c e  r e a d o u t  i s  
c o m p l e t e d ,  r e s e t  t o  
i n i t i a l  c o n d i t i o n s  

I 

I‘ 

R S T  Y 1 B  t-==-t 
# L  R S T  M 1 0  i‘ 

R S T  Y 1 C  1 
- R S T  Y l F .  I‘ 

1‘ 
M I  1 M I 0  

+’I + K ~ O O O  rlo 

1 

A t  r e a d o u t  c o m p l e t i o n  
o f  1 d a t a ,  d a t a  t y p e  
p l u s  1 



1 1 - 5  S t a r t  

T h e r e  a r e  t h e  f o l l o w i n g  f i v e  k i n d s  o f  p o s i t i o n i n g  s t a r t :  

I 
( a )  I n d e p e n d e n t  X - a x i s  s t a r t .  

( b )  I n d e p e n d e n t  Y - a x i s  s t a r t .  

( c )  X - a x i s  z e r o  p o i n t  r e t u r n  s t a r t .  

( d )  Y - a x i s  z e r o  p o i n t  r e t u r n  s t a r t .  

( e )  I n t e r p o l a t i o n  s t a r t .  
I 

T h e  s t a r t  p r o g r a m  e x a m p l e  i s  p o s s i b l e  w i t h  a n y  o f  t h e  a b o v e  

t y p e s ,  w i t h  t h e  f o l l o w i n g  c o n d i t i o n s  a s  p r e r e q u i s i t e s  : 

(1) w i t h  r e g a r d  t o  ( a )  a n d  ( c )  a b o v e ,  t h e  s t a r t  w i l l  occur 

o n l y  w h e n  i n t e r p o l a t i o n  s t a r t  a n d  X - a x i s  s t a r t ,  X - a x i s  z e r o  

p o i n t  r e t u r n  s t a r t ,  a n d  X - a x i s  BUSY a r e  a l l  i n  t h e  OFF s t a t u s .  

( 2 )  W i t h  r e g a r d  t o  ( b )  a n d  ( d )  a b o v e ,  t h e  s t a r t  w i l l  o c c u r  

o n l y ' w h e n  i n t e r p o l a t i o n  s t a r t  a n d  Y - a x i s  s t a r t ,  Y - a x i s  z e r o  p o i n t  

r e t u r n  s t a r t ,  a n d  Y - a x i s  BUSY a r e  a l l  i n  t h e  OFF s t a t u s .  

( 3 )  w i t h  r e g a r d  t o  ( e )  a b o v e ,  t h e  s t a r t  w i l l  o c c u r  o n l y  w h e n  
I 

c o n d i t i o n s  (1) a n d  ( 2 )  a b o v e  a r e  f u l f i l l e d .  

( 4 )  A f t e r  o u t p u t  o f  t h e  s t a r t  s i g n a l  f r o m  t h e  s e q u e n c e r ,  t h e  

s t a r t  c o m p l e t i o n  s i g n a l  i s  o u t p u t  w h e n  t h e  KD71 r e c e i v e s  t h e  

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

i s  OFF. 

( 5 )  D a t a  n u m b e r s  a r e  s e t  b e f o r e h a n d  a t  D20 f o r  i n d e p e n d e n t  

X - a x i s  s t a r t ,  D21 f o r  i n d e p e n d e n t  Y - a x i s  s t a r t ,  a n d  D22 f o r  

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

(3 

0 
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( 6 )  O p e r a t i o n  t i m i n g  a t  t i m e  o f  s t a r t  i s  s h o w n  i n  F i g .  1 1 . 6 .  

Data  number s e t  ( Y @ - - Y F )  

S t a r t  s i g n a i  

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

F i g .  1 1 . 6  S t a r t  o p e r a t i o n  t i m i n g .  
( s i g n a l  

-8 3- 

names  i n d i d a t e  X - a x i s )  

( X I S )  



I n t e r p o l a t i o n  
s t a r t  Y 1 4  Y 1 8  X15 Y 1 2  Y13  y,'z X11 

I l r  
X I  

I I /  
41 

X - a x i s  z e r o  p o i n t  
r e t u r n  

- 

W-' I I 

S E T  Y 1 7  1 1  

p o s i t i o n i n g  hl2 0 
/ I't r MOV I320 K 4 Y O  

S E T  Y 1 3 '  I n t e r p o l a t i o n  s t a r t  

hi12 0 
l,l-7+- MOV r x x  K ~ Y O  

-- 
S E T  Y 1 2  

14  

20 

p o i n t  r e t u r n  ly12 1 
4 - 1  / '  

I n d e  p e n d e n t  Y - a x i s  
p o  s i t i  o n i  n g -  *I2 1 

r--- MOV r)z 1 IGIYO / 

I n d e p e n d e n t  X - a x i s  
p o s i t i o n i n g  

I I 
I 

I I I I I I 

I n d e p e n d e n t  Y - a x i s  
p o s i t i o n i n g  I 

4 1  

4 4  

X19 X15 

X - a x i s  o r  i n t e r p o l a t i o n  
s t a r t  p u l s e  

* X - a x i s  z e r o p o i n t  
r e t u r n  s t a r t  

' D a t a  number  s e t  

X - a x i s  s t a r t  

Data  n u m b e r  s e t  

. I n t e r p o l a t i o n  s t a r t  

0 

I n t e r p o l a t i o n  s t a r t  

x - a x i s  s t a r t  reset 

X - a x i s  z e r o  p o i n t  
r e t u r n  r e s e t  

' r e s e t  

n 
, Y - a x i s  s t a r t  p u l s e  

' Y - a x i s  z e r o  p o i n t  
r e t u r n  s t a r t  

I D a t a  number  r e s e t  

, Y - a x i s , s t a r t  

0 

' Y - a x i s  s t a r t  r e s e t  

' Y - a x i s  z e r o  p o i n t  
r e t u r n  r e s e t  
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1 1 - 6  R e a d o u t  o f  Current v a l u e ,  t o r q u e ,  a n d  s t a t u s  

T h i s  i s  a p r o g r a m  f o r  r e a d i n g  o u t  t h e  cur ren t  v a l u e ,  t o r q u e ,  a n d  

s t a t u s  o f  t h e  X - a x i s  a n d  Y - a x i s .  W h i l e  t h e  v a r i o u s  p r o g r a m s  

l i s t e d  thus far-including prese t  data  write-in, cur ren t  value 

r e v i s i o n ,  s p e e d  r e v i s i o n ,  p r e se t  data readout, and s t a r t - -  

a r e  n o t  r u n n i n g ,  t h e  X -  a n d  Y - a x i s  d a t a  a r e  a l t e r n a t e l y  r e a d -  
( 

I 

1 o u t ,  a n d  t h e  x - a x i s  d a t a  i s  s t o r e d  i n  D 8 8 N D 9 1 ,  w h i l e  t h e  Y- 

a x i s  d a t a  i s  s t o r e d  i n  D 9 2 N D 9 5 .  

Current value, t o r q u e ,  a n d  s t a t u s  r e a d o u t  p r o g r a m s  a r e  c o n s t r u c -  

F 

t e d  w i t h  t h e  f o l l o w i n g  c o n d i t i o n s  a s  p r e r e q u i s i t e s :  

(1) T h e  t e m p o r a r y  memory M8 i s  u s e d  a s  a x i s  d e s i g n a t i o n  f l a g .  

( 2 )  D a t a  r e g i s t e r  D O  i s  u s e d  f o r  d a t a  t y p e  d e s i g n a t i o n  a n d  r e a d -  

("'') o u t  c o u n t e r .  

( 3 )  D a t a  r e g i s t e r s  D l r ~ D 4  a r e  u s e d  a s  b u f f e r  r e g i s t e r s  f o r  

r e a d o u t  d a t a .  

( 4 )  R e a d o u t  d a t a  i s  s t o r e d  a s  s h o w n  i n  t h e  f o l l o w i n g ,  ( ) 

I i n d i c a t e s  Y - a x i s .  

ic i- D 8 8  ( D 9 2 )  D89 ( D 9 3 )  u p p e r - o r d e r  2 - d i g i t s  l o w e r - o r d e r  4 - d i g i t s  

I 

0 
r 
i 

Current value 

T o r q u e  

1olaBl41 131121111101 D a t a  i s  B C D 

Data  a r e  p u r e  
rl9 o (rl9 4 ) 

7 1  b i n a r y  n u m b e r s  

S t a t u s  

v 
A l l  0 .  



Y10 1'1 1 M1 M4 h17 MbO 
41 41 I f  XI  I1 A I  

I P  . 
XI ' J+- PLS 

M12 M8 
+t-H I 

1 

X 1 8  
I I  

x 1 9  
, I I  

I S E T I Y ~ ~ I  

/ +*- R S T  M8 

1 -----I- , 

M I  4 
--------It 

MOV D o  R ~ Y O  

M13 X 1 F  

Y 1 F  M 1 3  
+-I 

XI} 

M 8  i s  u s e d  a s  a x i s  
d e s i g n a t i o n  f l a g  
D e s i g n a t e  X - a x i s  

S E T  Y l F  

R S T  Y l F  ~ 

PLS M 1 4  

D e s i g n a t e  . .  - -  x - a x i s  

-----i- = 
L 

D e s i g n a t e  p r e s e n t  
v a l u e ,  t o r q u e ,  s t a t u s .  
M13 i s  O N  u n t i l )  
r e a d o u t  c o m p l e t i o n  o f  
X-axis o r  Y - a x i s .  d a t a .  

. -  

K ~ O O O  n o  

0 
S e t  d a t a  t y p e  

R S T  ( c o n t i n u e d )  

-0 u $.pu t-.r e a d,o u t  d e  m a  n d 

___ 
Y 1 F .  

Current value 
u p p e r - o r d e r  r e a d o u t  

n 
Current value 
l o w e r - o r d e r  r e a d o u t ,  

T o r q u e  r e a d o u t  

S t a t u s  r e a d o u t  

X - a x i s  d e s i g n a t i o n O F F  

Y - a x i s  d e s i g n a t i o n  OFF 

OFF d u r i n g  r e a d o u t  

F i g .  1 1 . 8  P r e s e n t  v a l u e ,  t o r q u e ,  s t a t u s  r e a d o u t  
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( 5 )  M 2 3 0  M253 a r e  u s e d  f o r  p r e s e n t  v a l u e  d a t a ,  u p p e r  o r d e r  

3 - d i g i t s I  l o w e r - o r d e r  3 - d i g i t s - - ) u p p e r - o r d e r  2 - d i g i t s I  lower- 
- .  

o r d e r - 4 - d i g i t s  c o n v e r s i o n .  



hl 

--I 

current value, t o r q u e ,  s . t a t - u s  r e a d o u t  ( c o n t  

X - a x i s  d a t a  
P r e s e n t  v a l u e  
l o w e r y o r d e r  
3 - d l g l t ~  B I N ~ B C R  

BCD 3 - d i g i t s +  M 

Current value BCD 
u p p e r - o r d e r  3 - d i q i t  s 
B I N +  BCD 

BCD 3 - d i g i t s i - - ) M  

M.+ Current value 
l ower -  o r d e r  4 - d i g i t s  
D 8 1 .  
M -3 Current value 
u p p e r - o r d e  r 2 - d i  g i t s 
D89 
T o r q u e  CJ D90 

S t a t u s  + D911 

Y - a x i s  d a t a  
Current value 
l o w e r - o r d e r  3 - d i g i t s  
B I N  + BCD 

BCD 3 - d i g i t s 4  M 

0 

r, 

Current value 
u p p e r - o r d e r  3 - d i g i t s  
B I N -  BCD 

n u a t i o n )  
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_ _  
1 1 - 7  R e v i s i o n  o f  current value 

T h i s  i s  a pro-g,ram f o r  w r i t i n g  i n t o  t h e  KD71 t h e  Current Values 

s e t  i n  d a t a  r e g i s t e r s  D1 (current value, u p p e r - o r d e r  3 - d i g i t s )  

a n d  D 2  (current value, l o w e r - o r d e r  3 - d i g i t s ) .  . D o  n o t  p e r f o r m  

current value r e v i s i o n  I _  d u r i n g  t h e  e x e c u t i o n  o f  p o s i t i o n i n g  

o p e r a t i o n s .  

11-8 S p e e d  r e v i s i o n s  

T h i s  r e v i s e s  t h e  p o s i t i o n i n g  s p e e d  t o  t h a t  s e t  i n  d a t a  r e g i s t e r  

D1. S p e e d  r e v i s i o n  is e f f e c t i v e  d u r i n g  t h e  e x e c u t i o n  o f  p o s i -  

t i o n i n g  o p e r a t i o n s .  

. . , . _ *  , : .  . .  . .  
- - .  

. ,  :. . .  - .  
. . i  ’ -  

I 



M 3  ( p u l s e  s i g n a l )  

/ I  

RST M 4  

/-MOV K O  D o -  

/-MOV KO D 1  - 
-~ 

-- 
MOV K O  r ) z -  / I  

/-MOV K O  D o -  

/-MOV KO D 1  - 
-~ 

-- 
MOV K O  r ) z -  

/ 

d 

M3 
4 t  / 

r 

P SET Y 1 C  

/- RST Y 1 0  - 

/ RST Y 1 1  

2 RST Y 1 C  

-- 
- 

/ 

-- 

- 

Y l E  M4 1 

A t  - P L S  M5 - 

I I I 

= IKO I D O  1 M O V l  D l  I K 4 Y O  

M5 1 1 1 r I I I 

= K 1  D O  MOV r lz  K ~ Y O  

M4 X l E  
I I /  1 1  4 1  SET 1 Y 1E 1 

M4 X1E 

M 5  
--t RST Y 1 E  - 

++ + K 1  D O -  

M 4  i s  O N  d u r i n g  p r e s e n t  
v a l u e  r e  v i s i o n  

C l e a r  w r i t e - i n  c o u n t e r  

S i n c e  current value 
r e v i s i o n  i s  c o m p l e t e d ,  
r e s e t  t o  i n i t i a l  
c o n d i t i o n s  

0 

D e s i g n a t e  X - a x i s  . .  - -  . -  

D e s i g n a t e  Y - a x i s  

D e s i g n a t e  p r e s e n t  v a l u e  

A d d d a t a  t y p e  

0 0 
R e v i s i o n  c o m p l e t i o n  
p u l s e  

Current value 
u p p e r - o r d e r  d a t a  o u t p u t  

Current value 
l ower -o rde r  d a t a  o u t p u t  

Output entry demand 

W r i t e - i n  c o u n t e r  
( D O )  +1 

F i g .  1 1 . 9  P r e s e n t  v a l u e ’ r e v i s i o n  p r o g r a m  
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M 6  ( p u l s e  s i q n a l )  
+ I  S E T  *M7 ~ 

SET Y15 

+-t ‘ S E T  Y16 

M7 X1E 
I I ,  +I dl 

+I 

I I I 

MOV r u  K ~ Y O  

1 
/ 

Y1E M7 

RST Y 1 E  . 

? R S T  M 7  

F i g .  1 1 . 1 0  S p e e d  r e v i s i o n  

’ M 7  i s  O N  d u r i n q  s p e e d  
r e v i s i o n  

’ D e s i g n a t e  X - a x i s  

D e s i g n a t e  Y - a x i s  

‘ . O u t p u t  s p e e d  

’ .Demaod w r i t e - i n  

, . S i n c e  s p e e d  r e v i s i o n  
d a t a  t - r a n s f e r  i s  

‘ c o m p l e t e d ,  r e s e t  t o  
i n i t i a l  c o n d i t i o n s  

I 

I 

, 



1 2 .  T r i a l  r u n  
12 

1 2 - 1  S e q u e n c e  c h e c k s  

T h i s  s e c t i o n  e x p l a i n s  how s e q u e n c e  c h e c k s  are  p e r f o r m e d  w i t h o u t  

m o v i n g  t h e  m a c h i n e .  When t h e  UNLOCK-LOCK s w i t c h  o n  t h e  K D 7 1  

i s  s w i t c h e d  t o  t h e  LOCK s i d e ,  t h e  p o s i t i o n i n g  f u n c t i o n  c a n  b e  

c h e c k e d  w h i l e  f e e d  p u l s e s  f o r  b o t h  X -  a n d  Y - a x e s  a r e  s t o p p e d .  
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0 

0 

0 

0 

, 
The sequencer ready signal ( Y I D )  
is not being transmitted from the 
sequencer. sequencer. 
Check the sequence program. 

. . .., . . , . . . . . . . . . . .  

. .  . . .  . 
.. -. . - . .  

.. . - :>. . - . 

Connect the- KD71TU and write zero point address into current Value, 
(4 )  

Sequence 
. check 

- 

1 

10-6, The current value should be 
the set positioning address. 

I .  

KD71's data transfer function is work- 

ing. Switch to positioning funct&on 

by KD71 internal switch' (SW2) . 
(Refer to section 8-4) 

- 

KD71 main unit must be replaced. 

NO 

. .  I For entry method, refer to section 10-8-2, 

(continued) 

*LED 4 and LED 5 indicate respectively 
X-axis BUSY and Y-axis BUSY. During 
execution of positioning by the start 
performed in (51, the LED for the 
applicable axis should light. 
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YES > 
V 4 1 

The servo u n i t  ready s i g n a l  is  n o t  

be ing  inpu t .  Perform a check of t h e  

servo u n i t  and i t s  wir ing .  

Check whether s e t t i n g s  d a t a  is  normal. Check the c o n t e n t s  of errors 

wi th  t h e  error code monitor .  

0 
L 

1 2 - 2  C h e c k  o f  p o s i t i o n i n g  o p e r a t i o n  

By t h e  p r o c e d u r e s  g i v e n  i n  1 2 - 1 ,  t h e  c h e c k  o f  t h e  KD71 a n d  t h e  

s e q u e n c e  p r o g r a m  i s  c o m p l e t e d .  S w i t c h  t h e  U N L O C K - L O C K  s w i t c h  

t o  t h e  UNLOCK s i d e .  S e t  t h e  p a r a m e t e r  s p e e d  r e s t r i c t i o n  v a l u e  

t o  a s l o w  s p e e d ,  make p r e p a r a t i o n s  a l l o w i n g  y o u  t o  s t o p  t h e  

u n i t  q u i c k l y  s h o u l d  a n y  d a n g e r o u s  c o n d i t i o n s  a r i s e ,  a n d  p e r f o r m  

a n  o p e r a t i o n  c h e c k .  The  p o s i t i o n i n g  o p e r a t i o n  c h e c k  i s  p e r -  

f o r m e d  a f t e r  e x e c u t i n g  a z e r o  p o i n t  r e t u r n .  0 
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i 

- ,  

1 3 . .  E r r o r  c o d e  d i s p l a y s  a n d  t h e i r  r e c t i f i c a t i o n  

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

c o n d i t i o n s  i n  t h e  KD71. C h e c k  t h e  c o n t e n t s  o f  t h e  error, a n d  
- .  

. . .  

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

1 3 - 1  E r r o r  c o d e  d i s p l a y  

E r r o r  c o d e s  c a n  b e  r e a d  f o r m  t h e  KD71TU. F o r  o p e r a t i n g  proce- 

d u r e s - ,  r e f e r -  t o  s e c t i o n  1 0 - 6 .  

. . . . .  . . .  , .  - .  .. - . .  .-. - . - >  . .  

. . . .  . . . .  . . .  , .  
. . . . .  . .  . . - .  . .  

. . .  - .  . ,  , . .  . .  
. ,  . 

. . . . . . . . .  . . . . . .  - . . . .  _ -  . . . . . .  . .  . . . . .  
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Error 
code 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13-2 Error code chart 

Division 

KCPU write-in 
processing 

Contents and remedy 

Normal 
______ 

No designation for parameter, zero point return data, 
positioning data, or status. With a plurality ON, 
assign a priority to the above data and perform write- 
in. 

During parameter write-in, sequencer ready signal (Y’t D) 
is ON. 
Y1D is OFF. 

Parameter write-in can be performed only when 

Parameter continuous write-in is faulty. When writ- 
ing in speed restriction or stroke limit, Y-axis 
designation or data other than parameters was 
designated. 

Zero point data cannot be written in during execution 
of zero point return. 

Continuous write-in of zero point return data is 
faulty. When writing in zero point address, zero 
point return speed, or zero point creep speed, Y-axis 
designation or data other than zero point return data 
was designated. 

Continuous write-in of positioning data is faulty. 
When writing in positioning address and speed, 
Y-axis designation or data other than positioning 
data was designated. 

Continuous write-in of parameters is faulty. 

Zero point data cannot be written in during execu- 
tion of zero point return. 

Continuous write-in of zero point return data is 
faulty. 

Continuous write-in of positioning data is faulty. 

No axis designation. Neither X-axis nor Y-axis 
designated. If X-axis and Y-axis are both designated, 
data will be processed as Y-axis data. 

-96- 



Error 
code 

~. - 

Contents and remedy Division 

X-axis current value continuous 
write-in is faulty. Write-in 
upper-order data and lower-order 
data continuously. 

I 

Current value 
write-in is in 
standby state. 
(Perform when BUSY 
signal is OFF) 

12 

Y-axis present value continuous 
write-in is faulty. Write-in 
upper-order data and lower-order 
data continuously. 

13 

~ ~ ~ 

KCPU write-in 
processing 
(parameters) 

Abnormal data type designation. Data type other than 
1 'L9. 20 

. .  

21  Accel/decel time outside of range 10 2, 999. 

Torque restriction value outside of range 10 2, 250. 22 

Backlash compensation outside of range 0 CL 255. 

Speed restriction continuous data write-in is faulty. 
Write-in upper-order and lower-order continuously. 

Speed restriction value in excess of 100000. 

23  

24 

25 

Upper stroke limit continuous data write-in is faulty. 
Write-in upper-order and lower-order continuously. 26 

Lower stroke limit continuous data write-in is faulty. 
Write-in upper-order and lower-order continuously. 27 

Does not start since STOP input is LOW at time of X- 
axis zero point return start. 

Does not start since STOP input is LOW-at time of Y- 
axis zero point return start.' 

Start 
processing 30 

31 

32 X-axis start does not occur since STOP input is LOW. 

33  Y-axis start does not occur since STOP input is LOW. 

Interpolation start--does not occur since X-axis or 
Y-axis STOP input is at LOW. - -  

34 



Error 
code 

40 

4 1  

42 

43 

44 

45 

46 

47 

48 

L 
5 3  

54 - 

55 

56 

57 

58 

Division 

KCPU Write-in 
processing 
(zero point 
return data) 

KCPU write-in 
processing 
(present value) 

KCPU write-in 
processing 

KCPU write-in 
processing 

Start 
processing 

Contents and remedy 

Data type designation faulty. Data type other than 
1 'L 9, 

Zero point return mode designation faulty. Mode 
designation other than 000, 010, 100, 101. 
(refer to section 7-2-1.) 

Address continudus data write-in is faulty. Write in 
upper-order and lower-order data continuously. 

Zero point return speed data write-in is faulty. 
Write in upper-order and lower-order data continuously. 

Zero point return speed setting value exceeds 100000. 

Creep speed continuous data write-in is faulty. 
Write in upper-order and lower-order data continuously. 

Creep speed setting value exceeds 100000, 

Torque restriction value outside of range 10 'L 250. 

Dwell time setting value exceeds 999. 

Faulty data type code. Data type other than 1 or 2, 

Continuous data write-in is faulty. Write in upper- 
order, and lower-order data continuously. 

KCPU write-in data is 
abnormal. 

KCPU readout data is 

Receipt of data incap- 
able of binary BCD 
conversion. 

abnormal . 
At rise of sequencer ready signal (UlD), either X- or 
Y-axis is in process of start. 

X-axis identical data No. start Start is not possible 
when data No. identi- 

Y-axis identical data No. start cal to that of previ- 
ous start is 

Interpolation identical data designated. 
No. start 

0 
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~~~~ ~~ ~ 

Contents and remedy Error 
code Division 

-~ ~~~~~~ ~ 

Faulty data type code. Data type other than 1 % 8. KCPU write-in 
processing 
(positioning 
data) 

60 

~ 

Data No. exceeds 399, 61 

Address continuous write-in is faulty. Write in data 
with upper-order and lower-order continuous. 

I 

62 

No data number designation. 
data write-in, data number is written in first, 
followed by other data write-in. 

At time of positioning 
63 

Speed continuous write-in is faulty. Write in data 
with upper-order and lower-order continuous. 

65 Speed prese t  value exceeds 100000, 

66 Torque restriction value outside of range 10 2, 250, 

Dwell time p rese t  value exceeds 999, 67 

Positioning pattern setting value other then 00, 01,ll. 68 

No axis designation, Neither X- nor Y-axis is 
designated. If both X- and Y-axes are designaced, 
data will be processed as that of Y-axis. 

KCPU Readout 
processing . 

No designation of parameters, zero point return data, 
positioning data, or status. With a plurality ON, 
assign an order of priority to above items and perform 
readout . 

71 

Abnormal parameter, data type code. Data type other 
than 1 2, 9, 

Abnormal zero point return data, data type code. Data 
type other than 1 2, 9. 

No designation of positioning data, data number. When 
performing readout of positioning data, readout data 
number and data type is designated. 

. -  

- .  

72 

73 

74 
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Error 
code 

75 

76 

77 

80 

81 

82 

83 

Division 

Speed revision 
processing 

Start 
processing 

Speed revision 
processing 

Contents and remedy 

Abnormal data type code. Data type other than 1 2, 80 

Data number exceeds 399. 

At time of status readout, data type other than 1 2, 4. 

Speed preset value exeeds 9999. 

X-axis designation data number exceeds 399. 

More than 10 change pattern preset data. 
~- 

Different direction designation within change pattern 
setting data. 

Y-axis preset data number exceeds 399. 

Interpolation preset data number exceeds 399. 

Non-matching pattern at time of interpolation start. 
During interpolation run, X-axis and Y-axis pattern 
designation must be a matching 00 or 01. 

~~~ ~- 

Exceeds range of stroke limit. Positioning data ad- 
dress must be lower than upper stroke limit and 
higher than lower stroke limit set by parameters. 

At time of X-axis start, sequencer ready signal (YlD) 
is OFF. 

At time of Y-axis start, sequencer ready signal (YlD) 
is OFF 

At time of interpolation start, sequencer ready signal 
(YlD) is OFF. 

Speed revision not possible during interpolation start. 
Speed revision cannot be performed during interpolation 
run. 
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Error 
code 

- 
Division . 

~ Start 

94 I Memory -clear 
_ -  

Start 
processing 95 I 
I 

I 
99 I : KD71TU Write-in 

sing -i 
"I 
113 I I 
114 I 

KD71TU Start 
processing 115 1 

I 

KD71TU Start 
processing 

11* I 

Contents and remedy 
~~ ~ 

Pattern setting of data number 399 is other than 00. 
Positioning pattern for continuous positioning, 
change pattern setting cannot be set in data number 
399 . 
Memory clear not possible during X-axis or Y-axis BUSY. 

At time of interpolation start, X-axis or Y-axis is 
BUSY. 

At time of X-axis start, X-axk is BUSY. 

At time of Y-axis start, Y-axis is BUSY. 

At time or X-axis zero point return start, X-axis is 
BUSY. 

At time of Y-axis zero point return-start, Y-axis is 
BUSY. 

Transfer error. Data transfer error between KD71 and 
KD71TU. Check for proper connection at connector. 

~~ ~~ 

At time of parameter write-in sequencer ready signal 
(YlD) is ON. Parameter write-in is possible only when 
Y1D is OFF. 

Setting value lower limit error. Settings data is 
less than permissible values. 

Setting value upper limit error. Settings data is 
greater than permissible values. 

X-axis start not possible. Start not possible since 
STOP input is set at LOW. 

Y-axis start not possible. Start not possible since 
STOP input is set at LOW. 

DCPU * KD71 data transfer not possible. Data 
transfer is possible when selector switch SW2-C is OFF. 

X-axis start not possible. Start is not possible when 
X-axis is BUSY or when READY input is on HIGH. 



n 

119 

Error 1 code 1 Division 

KD71TU Present CurrenA value is outside of range 0 2, 999999, 
value monitor Perform zero point return or correct present value 

from KD71TU. 

Contents and remedy 

KD71TU Start 
processing I 120 I Y-axis start not possible. Start is not possible when 

Y-axis is BUSY or when READY input is on HIGH. 

KD71TU Start 
processing I 125 I 

H I I 

Sequencer ready signal (YlD) is OFF. 

IGI X-axis identical data number start. Start is not pos- 
sible when data 
No. identical to 
that of previous 
start is designat- 
ed , Interpolation identical data number 

start. 1 23 
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1 
' I  

I 

0 
i 

i 
r 

0 

1 4 .  S a f e t y  m e a s u r e s  

S a f e t y  m e a s u r e s  a r e  a n  i m p o r t a n t  p a r t  o f  t h e  u s e ,  a n d  s y s t e m  

d e s i g n  o f  t h e  p o s i t i o n i n g  u n i t  KD71. P l e a s e  o b s e r v e  t h e  f o l l o w i n g  

p r e c a u t i o n s :  

(1) P e r f o r m  z e r o  p o i n t  r e t u r n  a f t e r  t u r n i n g  o n  t h e  p o w e r  a n d  

when  s t a r t i n g  o p e r a t i o n s .  

( 2 )  P e r f o r m  z e r o  p o i n t  r e t u r n  w h e n  t h e  z e r o  p o i n t  r e t u r n  d e m a n d  

s i g n a l  i s  o u t p u t  f rom t h e  KD71. 

( 3 )  .Be s u r e  t h a t  t h e  u p p e r  s t r o k e  l i m i t  and lower stroke 

l i m i t  values a re  set at appropriate values. 

( 4 )  B e  s u r e  t h a t  t h e  p a r a m e t e r  s p e e d  r e s t r i c t i o n  v a l u e  i s  s e t  

a p p r o p r i a t e l y .  

( 5 )  D o  n o t  s e t  J O G  s p e e d  i n i t i a l l y  a t  a l a r g e  v a l u e .  P e r f o r m  

o p e r a t i o n s  a t  a m o d e r a t e  s p e e d .  

( 6 )  T h e  s p e e d  f o r  i n t e r p o l a t i o n  o p e r a t i o n  i s  s e t  a s  e x p l a i n e d  

i n  s e c t i o n  6 - 2 .  A c c o r d i n g l y ,  i n  o r d e r  t o  o p e r a t e  a t  a s p e e d  

l o w e r  t h a n  t h e  preset speed of either axis, set both axes preset 

s p e e d  i d e n t i c a l l y .  

( 7 )  U s e  a h i g h - r e l i a b i l i t y  c o n t a c t  f o r  t h e  l i m i t  s w i t c h  i n  t h e  

n e a r - p o i n t  d o g .  I f  t h e  n e a r - p o i n t  d o g  s i g n a l  i s  n o t  received dur- 

i n g  z e r o  p o i n t  r e t u r n ,  m o v e m e n t  w i l l  c o n t i n u e  a t  z e r o  p o i n t  r e -  

t u r n  s p e e d .  



( 8 )  

t i n g  s t o p s ,  a n d  s h o u l d  n o t  be  

( 9 )  When c h e c k i n g  f o r  a b n o r m a l  o p e r a t i o n s  i n  t h e  s e q u e n c e r  

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

s i g n a l  (YlD) OFF.  

T h e  STOP i n p u t  s i g n a l  i s  t h e  s t o p  s i g n a l  for n o r m a l  o p e r a -  

u s e d  As - a n  e m e r g e n c y  s t o p  s i g n a l .  

(10) S t o p s  i n i t i a t e d  b y  t h e  s t r o k e  e n d  s i g n a l  f r o m  t h e  l i m i t  

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

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

d r i v e  u n i t  s i d e .  1. 

", 

i 

.- 2 

0 ;  
\ 

'\ 

i 

i 

i 

i 
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