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required by the machine tool efficiently.
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method” (Sections 1 to 8) and “ Sequence program edit-

ing unit and the operating method” ( Section 9) .
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1. OUTLINE

1. The programmable controller (called PC here-

after) for YASNAC LX3/MX3 stands between

the standard YASNAC NC unit and the machine
tool . It facilitates the compact and efficient

utilization of the sequence control required by
the machine tool through the software.

2. Sequence program editing of PC can be per-
formed efficiently with CRT; NC and SD

modes are easily changed and selected.

2. BLOCK

The block diagram of the PC system for YASNAC

LX31MX3 is shown in Fig. 2.1,

.

.

3. The PC is optional and it is installed in the

NC unit, if selected.

4. In this manual, 1!pc programming method”

(Selections 1 to 8 ) and “ Sequence program

editing unit and the operating methodti

(Section 9) have been explained so that the
users to facilitate the use of the above de-

scribed PC.

DIAGRAM

PUNCHED TAPE
.—— ———.

y~,s5.4cLx3/fJ~3

L ::------I ~-------- ---- ‘“~cHEcIT~pE

I

I
EDITSYSTEM I

A
2

OPERATOR’S
STATION(NC I

J t OPERATOR’SSTATION)I
r I —1 4 ——— ——-_ ___

I l-l FH MACHINE
OPER.ATOR’S

Pc 1/(.)SECTION STATION I
I II II ~
1

A 9
~?.LY__3 CONTROL

CABINET

ISEQUENCE PRO- i
1GRAy5~IT UNITI

L__––-– J
J I

Solid line shows the YASNAC CNC unit provid- Z.
ed with P.C.

Broken line shows the sequence program edit
3.

system temporarily used by incorporating the
sequence prog:ram edit system (SD20) in 4,
YASNAC.

Note:

1. When the controlis used as sequence program
editsystem, the operator’spanelwith CRT
displaychanges to the sequence program edit
panel.

5.

Sequence program editsystem (SD2(I)can be
mounted on the CPU rack.

P-ROM writerwhich is commerciallyavailable
may be used. Itis used to writethe completed
sequence editedand checked intoP-ROM.

Tape reader is used to load ListTape in
which sequence Iadderis coded or P-ROM
Format Tape consistingof machine language
intosequence editsystem.

Tape puncher punches out the completed
sequence editedand checked in the form of
ListTape or P-ROM Format Tape.

1



3.1 FUNDAMENTAL

(1) Control method:

3.

SPECIFICATIONS

Scanning method

SPECIFICATIONS

(2) Processing time:
Approx. 2.7 p see/step

High speed scanning time - 8 msec.. .
Lou, speed scanning time – 8 msec K n (n is

determined by the capacity of the total
program. )

(3) Frogram memory capacity:
\lernory element: EpROM (256 bits/one)

Basic - 16K bytes
Optic,n - 32K bytes or 64K bytes

( b4K bytes corresponds to approximately

16000 steps in basic instruction. )

(4) 1-ypes of instruction language:
~a~i~ instruction - 61 types

Ulacrc instruction – 11 types

3.2 FROGRAM FUNCTIONS

( 1) internal relay: 4000 points

(? ) Register: 500 (8 bits/one)

(3) Timer: 94 (5 types)

. 8 rnsec - 2.4 se,:, 20 ea.

. 53 msec – 12.75 see, 30 ea.

. 100 msec - 25.5 see, 30 ea.

.1

.1

(.4)

(5)

(6)

3.3

ssc – 255 sec , 10 ea.
n-in - 255 rein, 4 ea.

Sequencer parameter: 100

Keep relay: 7200

Keep memory: 900 (8 bits/memory)

MACRO INSTRUCTIONS

Following 11 types of macro instructions can be

used,

( 1) l?ise signal detection:

(2) Fall signal detection:

(,3) Counter:
Fnnctions--Ring counter or
up–down counter.

Counting range--O - 9999

(4) Rotation

( 5 ) {;ode conversion

2

lnstr~uctiorlword

S’JBP 003

SUBP 004

EiLJBP 005

preset counter or

SUBP 006

SUBP 007

( 6) Pattern clear SUBP 009

( 7 ) Parity check SUBP 011

(8) Data conversion: SUBP 014

(~) Data search SUBP 017

Index data transfer SUBp 0]8

Message display SUBP 023 --

Optional

function

lNPUT/ OUTPUT SPECI FICATIIONS

CPU built-in 1/0 boards (IC) boards)*

DC input: 112 points (Max, )

Noncontact output: 64 points (Max. )

* CPU built-in 1/0 boards cannot be mounted to
A4X3.

(2) Optional standard 1/0 boards

DC input: 112 points

Noncontact output: 64 points

Reed relay output: 4 points

(3) CRT panel built-in !/0 boards (SP20 board)

DC input: 64 points

Non contact output: 32 points

m+1k$4

Note:
i. The detail of basic instructic~ns are given

in the following table.

Type of Instruction I
lNO. of

Instructions

2.

2-,.

t
1. Relay instruction 13

7u, Register instruction 37

3, Timer instruction , 2

4. Control instruction !
9

I
Tot al ~

~~

Internal relays and registers are the same.
Addresses used as internal relays cannot ‘oe

used as internal relays.

Keep relays and keep memories are the same.

Addresses used as keep relays cannot be used
as ‘keep memories . Addresses used as keep

‘memories cannot “be used as keep relays.



(4) 1/0 board location

3 1/0 boards are shown below.

YASNAC LX3/MX3

r“’
CPU Tu7LT-i

p%$~~.oUTP.T:40 Points

cN52

‘1=

INPUT: 8 Points

CN53 INPUT: 24 Points

C?J54 INPUT: 40 Points

CN55 _ INPUT: 40 Points
—. .—

L___ -1
(THIS CAN NOT BE [

KSY SOASD CRT

!+OUNTEDON Ua

“?+-E5Z!!!!
I

OUTPUT : 8 Points
OUTPUT: 16 Points

CRT PANEL

1--1-~lNpUT16F’oints ;UTPUT:3, PoinLs

LINPUT. 48 Points Reed I-eI.Y outP.t)

EXTERNALEXPANS1ON
110-BOASD -

c~,l +l’’xc”-’o”~

—1- .---._I ,
A

CS12
CSICN CN3CN4CS5CN6

.—.

(FOR EXTENDED%
OUTPUT : 4 Points

INSTALLATION)
INPUT: 40 Points

INPUT: 40 Points
L INPUT: 24 Points OUTPUT : 16 Points

INPUT: 8 Points OUTPUT : 8 Points

~OUTpUT: 40 F’oints

(5) Maximum number of 1/0 boards

. CPU built-in 1/0 boards ltiax. number 1

input: 112 points (Max. )

output : 64 points (Max. ) *2

. External expansion 1/0 boards Max. number 4 *1

input: 448 points

output : 272 points

. CRT panel built-in 1/0 boards Max. number 1

input: 62 points

output : 32 points

* 1 When other I /O boards are additionaHy mounted J

the max. number of external expansion 1/0

boards becomes as follows:

CPU
built-in

-u ‘

~without
without with with

1/() boards
..: .~

CRT panel ~
built-in I without ~without with ~ ,Uith

1/0 boards [1 I

Max. external
expansion Max.4 ~Max.: I Max.3 Max. 2
1/0 boards

I

*2 1/0 points of CPU built–in 1/0 boards are as
follows ;

1/0 20 boards (JANCD-1020-1) input: 48 points

output : 48 points
1/0 20 boards (JANCD-1020-2) input: 88 points

output : 48 points
1/0 20 boards (.TANCD-1020-3) input: 112 points

output : 64 points 3



4. PROCEDURES FOR SEQUENCE PROGRAM PREPARATION

‘Determine the specifications

of controlled operation.

I —— — ——

I

I

Carry out assignment of
input/output signals be–
t~veen machine tool and PC.

I

t
IMake se~uence ladder. I

Perform coding by instruc-

tion language of PC.
1

——— ———
1
I

1 , ,

I I

I
Formulate the listtape by I
the tape puncher.

I

I

‘--– ---4- - -._. --J

Store the sequence program
of P-ROM format (klachine
language) in.RAivlmemory.

I —— ——

Perform editing of the se- I ‘

quence program while w,atch-
ing the display on the CRT \
(delete, input, change) .

a

Jt-l
Complete test operation for

the contents of RAM memary.

1

4’ >Correct the se-

quence program.

,_J
Write the sequence program

through the connected
P–ROiM writer.

t I

+-lComplete final test run
I through the contents of

1P-ROM. II

L. — — —.

,--------

‘IComplete final correction of

the sequence ladder (1/0
list complete)

(

I

A End

a

Note: The sections surrounded byl _ _ _~require the “sequence program editing de~ricc (SD20) . “
4



5. ADDRESS NUMBER

5.1 ADDRESS NUMBER

In the preparation of the sequence program, the
1/0 signals of PC, internal relay, timer, battery

backed-up memory, etc. of PC are all designated

by address No. (4-digit number following mark #)
and bit number (O – 7 bit) .

L- BitNo. (O- 7)

~ Ad&.e~~ No,

[

(A) Name of 8 pointsofsignalor

(B) ?Jame of 1 byte (= 8 bits)of data

(1) Designation of 1/0 Signals, Internal Relays,

stc. (1 Bit Element)

As shown below, the elements which can be indi-
cated by 1 bit information are designated by 5
digits (address no. and bit no. ) preceded by the
.nark #.

.Element Name

1. 1/0 signal # :;.- ’.:.: :;

2. Internal relay ~lBit No.

3. Keep relay 1 Address No.

In the case, the address No. takes the meaning of
above (A) and it can be taken as the name given
with respect to the 8 points of the signal.

(2) Designation of Register, Timer, etc.

(1 Byte Element)

The elements having 1 byte (= 8 bits) information,

as shown below, are designated only by address
number , In this case, the address number takes

the meaning of above (B) and it can be taken as
the name given with respect to 1 byte data.

Element Name

4. Register I #:::,:‘:”
5. Timer I I
6. Sequencer parameter II

7. Keep memory
L Address No.

AND ADDRESS

5.2 ADDRESS MAP

STANDARD NC
MAIN SECTIO!4

FJAMPLE 11,.

Mm

OUT

1) BATTERYBACW
ED-UPMT.MORY

~

07000

#~~gq ~

II7101

~ #7Q99

II

MAP

AND DISPLAY SYMBOL

PC SECTION

(4)

c1
NCOKTPUT
Q1300
– 01329

n

3
NC lNPCT

01200
- /11295

(1)

c1
MACHINE
lNPUT

#1000
- 81061

m

khJ
(9) (5)

m ~’ ~

SEQUE!4CE lKTERNAJ.
PARAMETER RELAY

//7000 01400
- #7099

(10)(11)

m3

(1) Addresses of Input Siqnals
(#1000 - #1061) -

110
SECTION t4.4CHINE

NPU

lUT-
WT

1+
EX&+PLE

LIMIT SWITC)

F=’+
SOLENOID

I —

rom Machine

These are the address numbers + bit numbers

(# ..::.::::;::) for input signals like, push but-
tons, limit switch, etc. from the machine oper-
ation panel, machine controller, etc. This
section should be determined by the machine
tool builder.

(a) 1 bit of the address #1000 corresponds to
1 point of the input signal.

(b) The address number and the bit number are
determined depending on the number of the

pin and the number of the connector of the 1/0

board to which the input signal is connected.

Example :

,_ Bit No

; 6 5 4 3 2 1 0

//1000
/

/ 54-3654-21 56-5 54.35 54-20 54-34I 54-19 5L-33
/’l- T
( I L pin N.. 10

k ConnectorNo. 01

Input signal name (a~bitrary)is registered

Refer to the 1/O lists shown in Appendix 1,
2 for details.

I

Ifote: Depending on the instruction,naming of
2 bytes #1500and #1501 can be carriedout through
the address name #1500. Example: PUSH #1500

5



5.2 ADDRESS MAP AND DISPLAY SYMBOL ( Cent’d ) ~xampl~.

(c) The input signals in the order of #1000-

1999 are expressed by the following symbols.

“--+ D-- JH7
#lo ‘ ‘::.: #lo ~ 1:::

(NO Contact) (NC Contact)

(~) ,4ddre~~es of output Signals to Machine
[#lloo - #1155)

These are the address numbers + bit numbers

(#. . ) of output signals iike, lamp, sole-
noid , etc. from the machine operation panel,

machine controller, etc. This section should

also be decided through the machine tool builder.

(a) 1 bit of the address #1100 corresponds to 1
point of the output signal.

(b) “1’he address number and the bit number are

determined, depending on the number of the pin
and the number of the connector of the 1/0
board to which the input signal is connected.

Example :

l----- Output signal name (azbitrary) is registered

Refer to the 1/0 Lists shown in Appendix 1,
2 for details.

(c) The output signals in the order of #1100 -

#11 cl’? are expressed by the following symbols.

-“”e-+ %;:;:.:++- -+”+
/)11 ‘“- //11”..::., {}11. ....

(NO Contact) (NC Contact)

(3) Addresses (#1200 - #1295) of Input Signals
f~OIT NC Main Section

In c]ther words, these can be termed as output
signals to the PC from the NC main sect:lon.
For example, the address numbers + bit numbers

with respect to the ,M-BCD signals. These num-

bers in the order of #1200 are determined as

standard signals and they can not be changed.

— Bit No.

““””@+*l%I&la,———————--—-—
H function BCD output

Refer to “Appendix: 1/0 list” for details.
Xowever, they differ for YASNAC LX3 (for

lathes) and YASNAC MX3 (for machining centers) .
So, refer to the corresponding list.

(b) The input signals in the orcler of #1200 -

#1295 are expressed by the following symbols.

---1 I ‘a’ –=#E-- (b)

(4) Addresses (//1300 - #1329) of Output Signals
from NC Main Section

In other words, these can be termed as input

signals to NC main section from the PC. For
example ~ the address numbers and the bit num–

‘hers with respect to the EDIT and MEM (memory

operation) seleetion,

The numbers ‘oetween 1300 and 1329 are

determined as standard signals and they can
not be changed.

(a) 1 bit of the addresses between #1300 -#1329
corresponds to 1 point of the input signal.

Exampie:

Bit So.

7 5 54 3
I I

“’300El “m [ D I T I-I
EDIT M1310RY MANL’AL TAPE H4NDLE/ JW RAPID

STEP

Refer to “.4ppendix: 1/0 list” for details.
However, they differ for YASNAC LX3 and
YASNAC MX3. So, refer to the corresponding
list,

(b) The output signals between #1300 and #1329

are expressed by the following symbols.

output

co SC: 4

(a) 1 bit of addresses between #1200 and ?/1295
corresponds to 1 point of the input signal.



(5) Addresses (#1400 - #1999 except for #17’00 -
?/1799) for Internal Relays

These are the address numbers and bit numbers
with respect to the internal relays which can
only be used inside the PC while preparing the

sequence program.

(a) 1 bit of the addresses between #1400 - #1492

corresponds to 1 internal relay, for example.

1/0 list example:

“l’OO@iizz!?
name (arbitrary)

(b) The number of usable internal relays are as
follows .

500 bytes x 8 bits = 4000 relays

(c) The internal relay and its contact point are
expressed by the following symbol.

Internal
I

—
realy: .,.

{114..... i

Contact
point: –--1 t--

{114L..::-
(NO Contact)

There is no limit for NO and NC contact points

until the program memory capacity is exceeded.

(d) Adressed used in register cannot be used as

internal relay.

(6) Addresses (#1400 - #1999 except for
#1700 - #1799) of Register

These are the address numbers with respect to
the 1 byte (= 8 bits) register for general
purpose use. These registers are used for

register instruction or for the working addresses

of macro instructions.

(a) 1 address number corresponds to 1 register
of 1 byte.

1/0 list example:

~ Insert the name (arbitrary)

of the register

(b) Number of usable registers are as follows:

500 registers from #1400 to #1999 except for

#1700 tG #1799.

(c) In a register, the address itself is the ex–
pression symbol. The following shows two

examples of the symbols.

l-----+m-l #15cla 4t

~Macro instruction ‘
(Ex. PUSH)

(d) Addresses used in internal relay cannot be
used as register.

[7) Addresses of Timer (#1700 - #1799]

These are the addresses with respect to the
timers. They are used in the instruction of
timers.

(a)

1/0

(b)
are

1 address number corresponds to 1 timer.

list example:

#1701
Q-----–L---J

L ~nsert the name L Insert t!le set

of tile timer value, etc.

The time unit and the number of usable timers

shown in the following table.

AclciressNo.
! No, of

Time unit
tmcrs

#1700-#1709,#1’160-#1769 : 20 ~ 1 = 8 msec

#1710-#1729,#1790-#179q 30 1 1 = LOOmsec

#1730-#1749,#1780-#1789 ~ 30 1 = 50 mscc

#1750-#1759 ! lo l=lsecI
#1770-#1773 -’ l=lmin

‘The range of set values is O - 255.

(O - 12’7 for variable timer. )

(c) The symbol example of timers is given below.

Example:

LTimer in5truc- L Set value of

tion (2 types) timer (Hexadecimal)

7



5.2 ADDRESS MAP AND DISPLAY SYMBOL ( Cent’d ) (e) Transfer of keep relay and keep memory data

(8) 13attery Backed-up Memory [#7000 - #7999)

(a) The above addresses of #7000 to #7295 are
differentiated from others by the name “bat-

tery backed-up memory. ” That means, the data
of #7000 to #7295 are preserved in the battery

back--up memory in the standard hTC main section,
So, even if the power supply is turned off, the

data are not erased.

(b) ‘The sequence program of PC unit can only

handle image data of the PC unit. The original

data from NC main section can rot be handled
(reac.ing or writing) .

(c) following 3 types of battery backed-up memo-
ry data are available ,

Sequlsncer parameter: #7000 - #1’099

Keep relay:

}
#7100 - #7999

Keep memory :

STiLiI)ARDNC
}L\IX SECTIOX

~[8) BATTERY
BACKED–LT
MEMORY

I 7

-———

//7100
I e

(17999 (

PC SECTION

~“—

(9)

(10)

(11)

-—~ ~. LARGECAPACIWL

(d) ‘;’ransfer to sequencer parameter data to PC

In addition to the power supp]y turning on , the

sequencer parameter data is transferred to PC
from !he NC main unit under the following

conditions. Through the parameter writing

operation , even if a single sequencer parameter

data is modified, then all the sequencer para–

meter data are transferred. Consequentl~; , all

the image data of the PC are always latest data.
The sequencer parameter data can only be read

in the sequence program and they must not be
modified .

.—
to NC.

The image data of the PC unit keep relay and

Ikeep memory are sometimes read ,and written ,
so they are changed in the sequence program.

Consequently , it becomes necessary to preserve

the latest image data of the PC unit by trans-
ferring them to the battery backed-up memory

as latest original data. And this procedure
is explained below.

Automatic data transfer

:Vher, the power supply of the unit is kept turned

an, the data of #7100 - #7999 get transferred
from, PC to NTC ‘unit.

( 9) .Addresses (#7000 – #7099) of Sequencer
Parameter

These are the address numbers corresponding to

tb.e parameter of the sequencer. The data of
li~t)(lo – #’7099 can be changed through the normal

\vrltingoperation . These data can be used in a

sequence program in the following two procedures:
2 Using as 1 bit data and ~ Using as 1 byte

data.

(a) Using as 1 bit data

1/0 list exampie:

Bit No.

o

‘r
,l,ooofi-~ :413 i~’

i
L—–— Write data name

Symbol expression is carried out [n the follow-

ing way.

Data “l” = Closed Data “l” = Open

Data “O” = ODeI) I)ata “O” = Closed

Sits cannot be set to “!3” or “l[! from the

keyboard. Set the bit desired to “ 1“ or “O”
using the key-in operation of decimal (O - 127) .

(b) Using as 1 byte data

1,/0 list example:

“7000,, i
d.—... ...——..– —

-. 1

?7001
.+____ ___

II
~ Insert parameter data name



The symbol expression is the address number.
The example of using in timer is shown in the

following figure.

Example:

~Variable timer L Timer setting

instruction by parameter

(10) Addresses (#7100 - #7999) of Keep Relay

These are the address numbers and bit numbers

of the keep relays used in the PC.

(a) 1 bit of #7100 - #7999 corresponds to 1 keep
relay.

1/0 list example:

r
Bit No.

76.54~2~ O

L Write the name of the keep relay

(b) The number of usable keep relays is as

follows.

900 bytes x 8 bits = 7200

(c) The keep relays and their contact points
are
expressed by the following symbols.

Contact
—--it ---- ~

point
#71 :::::. //71::;[:
(NO Contact) (NC Contact)

(11 ) Addresses [#7100 - #7999)

These are the addresses corresponding to the 1
byte memory which can be preserved even after

turning off the power supply. If the per-

formance is limited only to the preservation of

data, the keep memory can be used in the same
way as that of a register. Consequently, the

keep memory can also be used as an object of
register instruction or as supplementary data

of macro instruction. Especially, when

(a) 1 address number beyond #7100 corresponds
one keep memory of 1 byte (8 bits) .

1/0 list example:

#7105 I I

#7106

% Write the name of the

keep memory

(b) The number of usable keep memory is as

follows :

900 memories from #7113(1 to #7999

(c) The address number itself stands for the.,
symbol

t

MOV:

of the keep memory.

Transfer the contents of register #1500

to keep memory #71 c;:.:

(12) Writing Initial Values of
Keep Memories

Keep Relays and

When preparing a sequence program by using

the keep relays and keep memories, it becomes
necessary to set the initial values prior to
the execution.

(a) Set the system number switch of NC unit at
Ml!! and then turn on the power SIIFWIYo

(b) Depress the I DGNI function key.

Input /output signal ON /OFF state will be
displayed on the CRT screen.

(c) After keving-in in the order of !fl ~ 10 ~r:

to

,
if the cursor- kc-y is depressed, then the following

display will be obtained.

Cursor

DIAGNOSIS
00000 NOOOO

76543210 —--—

I71OOOOOOOOOO o
-,y7101 00001000 8

#710200000000 o
‘77103 OOOOO1O1 5
#710411111111 255

I7108OOOOOOOO o
#710900011000 24

~
O: OPEN 1: CLOSE

RDY

Bit Ko.

Decimal

display

preparing a sequence pr~gram for memory random

type ATC, this keep meinory becomes necessary.

9



5.2 ADDRESS MAP AND DISPLAY SYMBOL ( Cent’d )

(d) Adjust addresses #7105 to #72$14 for initial
condition setting by depressing the cursor.

(e) ~f the \ IN SRT1 (insert) key is depressed,
the cursor will move in the right hand direction,
and will move to the 7th bit position of the
address.

(f) Keep on pressing the cursor key until it
becomes adjusted to the position of the decimal
display.

(g) Key-in the desired ~ralues
tlng initialconditioriand then

key , The decimal display v-ill
the presently keyed in value .

—-——

(0 - 255) for set-

depress the ~R–
——

get changed to

(h) If the ~ lNSFiT ~k ey is depressed, the cursor
will move to the left hand position #. Thereby,
the setting of one address number is conlpleted.

(i) lepeat steps (d) to (h) to write all the

desired initialvalues of the address numbers.

(j) +idjust the system number switch to “O.“

Note : If a particular bit is desired to be
charged O z 1, carry out following operations
after the operation of item 5). Depress the
cursor key and adjust the cursor to the bit
desired to be changed, then depress ~~ key.

0= 1 change will be obtained.
i : 0 change will be obtained if the ~~ key

is depressed again.

(13) Vlt-iting of Keep Relay Numerical Input
(opt onal only for MX3)

Writing to keep memory (#7100 - #7999) can be
normally executecl from O to 255, however, 4–digit

writing is also possible with numbers #8600 -

#8999, #7100 - #7499 and #8600 - #8999 correspond
to each other as shown in the figure belc]w, #7101
is altered by writing and alteration of #8601.

Note : When keep memory is referred
from sequence, use #7100 - #7499,
not j#860”0 – #8999,

~1
48600 — .—

=S601 l—

=8999 1 +—
—4

(a) Keep memory display

Following displays are added to existing #7100 -

#7499 dismlav: 7
L ,-

Depress function key
‘1!!! .

Key-in ~ , ❑ , @ , ~ and clepress cursor ~ .

Wi)CRT screen has display as shown in either Fig
or (ii),
[Hereafter Fig. (i) is to be called 2-digit display,
while Fig. (ii)is to be called 4--digitdisplay. ]

-POT NO. TITLE

-POT NO.

-KEEP MEMORY

. (i) #6022 D2=0 #6355=3602 #6356=8604

~z86041 002 Cljojl

1$186051 ,

;Z8606: ,0000<
I L-—J1

!28609!-––––––––– ___--. –— ___

-– POT NO. TITI

– KEEP hiEh40RY

Fig. (ii) #6022 D2=1 #6355 =’8602 #6356=8604

For Fig. (ii) , even and uneven number keep memo-

ries are used in pairs , 0 to 9999 are available
by expressing the higher 2 digits of the decimal

4 digits with even No. keep memory, and lower 2
digits with uneven No. keep memory .

Pot No. display ~Figs. (i) , (ii) ]

When the max. and min. keep memory numbers are
set to parameters $6355 and #6356, Figs. (i) and

<ii) show how #6355 and #6356 are set for #7402
and #8604, respectively.

(b) Writing to keep memory

Turn system No. switch to “ 1“ .

7
Llse page cursor keys ‘~, and ~~ to move the

L
cursor to keep memory No. to be changed. Input

new figure and depress WR key. Procedure men-

tioned above enables #8600 - #8999 range data to
be changed znci set.

10



Notes:
.

.

.

.

The same memory is used for #8600 - #8999 and

#7100 - #7499: if a value of #8602 is changed,

that of #7102 is changed to the same value.
When the display can be extended up to 9999, as
in Fig. (ii), the even number keep memory data

are changed to one lower number and cursor
moves there by writing when the cursor is at an

uneven keep memory number.

If #6355 and #6356 are set conversally, pot No.
title and pot No. are not normally displayed.

However, if #6355 and #6356 have keep memory
No, on the same page, pot No. title is displayed.
[Refer to Fig. (iii). ]

If uneven num’ber is set by mistake for #6355

when 4–digit display (#6022 D2=1) , pot No. is
displayed from the even number keep memory No.

which is one number higher than the pot No.

%8600

#8601

#8602

#8603

#8604

K8605

#8606

#8609

01

02

03

04

05

06

07

09

DIAGNOSIS 00000NOOOO
P-No T-NO

ti8600(010) 01

#8601(011) 02

#8602(012) 03

Fig. (v) #6022 D2=0 #6355=7391

. When pot number is not displayed, set O for

#6355 and #6356.

o In 2-digit display (#6022 D2=O) , writing-in

more than a 3–digit number is not accepted.

(14) Address Setting of 1/0 Board

1/0 board has a shorting plug for address
setting. For shorting plug and address, refer

to the table below,

---POT NO.
TITLE

~C1.,D~~O 20-01 IO20-02 I 1020-03 1()q

MODULE INPUT 0“,,”, INPUT 0.,,., INPUT OUTPUT INPuT OUTPUT

# lpo5# 1,100$1000# 1,100!$1000# 1)00#looo~Flloo
,,

‘1’”1 ~ ‘‘~ODuLE‘0’1 #1009 $;105 ?$1009 $1105 ~#1013 #1107 @lh13~# 1107
#lo13 $10131

XI -
#1021$1116$10161~1116’#1016#1116+lld#ll16

‘iODuLE‘0.2#loJ5Al $Iokl;l tiloJ9#ll;3wo&l;3

#1037$1132$1032fi1132’a1032#1132#l~3m

Fig. (iii) #6022 D2=0 #6355=8604 #6356=8602

DI.AGXOSIS 00000Xoooo
P-NO T-XO

#8600 0201

#8601

#8602 0403

?$8603

$8604[001) 0s05

$18605

#8606(002) 0807

88609

Fig. (iv) #6022 D2=1 #6355=8603 #6356=8606

. If a number lower than that for #6355 is set for

#8600, pot num]ber from #8600 is lower than the
number already set to display. [Refer to Fig.

(v). ]

# 1053~1148’$1048$ 1;48!$1048# 11481# 1~8~$1:148

“ODuLE‘0”4 # 1057+A53 $l@57$1153~#1061#1155#106i~#l155
# 1061 41061

Note: 1020 can not be added to YASNAC MX3.

For shoring plug (SW1) setting and 1/0 module

No. . refer to the table below.

SM’1
1
2
3 a
4
5
6 4
7
8

16 ----
~j-––-

~4– –-_

13––– -
12––– -
ll––– -
lo–––-
~–––_

NO moduleselected
ModuleNo.1

I ispare I

11



5.2 ADDRESS MAP AND DISPLAY SYMBOL (Confd )

CRT Panel Built-in 1/0 Board

‘\.,
Input SP 20-02

\t
Area
No. i Input r

output

\ 1-1 !*1I3O)-Z1OO7‘$lloo-#llo3

For shorting plug (SW2) setting and I/o area No.

refer to the table below.

16––
~j––
l!––
13––
~2––
~1––

lo––
9––

?:.,%,,.No, selected
.AreaNo.1-I

AreaNo.1-2 I

m

5.3 I/0 LIST AND SEQUENCE LADDER

The data listof the address map is called the
1/0 lists. The [/0 lists for LX3 (for lathes)
MX3 (for machining centers) are shown in the
Appendixes at the end of this manual.

(1) For preparing the sequence ladder, first of
all, carry out the assignment of the 1/0 signals

(#~000 and #1100) between the PC and the
machine tool.

(2) After the completion of the assignment of the
1/0 signals, refer to the 1/0 list as a list for

data and freely :prepare sequence ladder through
the command symbols of the PC, In this case,

it is convenient to use the abbreviated names
like SW7, SOL A, etc. for element names.

(3) Complete the assignment of the address
numbers for each element: internal relay,

register, timer, etc. for the completed and

checked sequence ladder. Thereby, the com-
plete sequence ladder and a complete 1/0 list
is obtained.

6. SEQUENCE CONTROL METHOD

Sequence control through the PC is carried out

successively through the software, so the oper-
ations are quite different from that of the simul-

taneous processing in the case of normal relay
circluit. So, it is necessary to have clear under-
stanciing of this point prior to programming .

6.1 DIFFERENCES IN OPERATION

Relay sequence: Each element is simultaneously
processed with regard to time.

PC Sequence: Each element is successively
processed. The ladder is re-

peatedly processed at a con-
stant period. This period is
called scanning time.
(Scanning time Ex .: 8 msec
x n times)

Example:

1A I

~.-+ —’P

‘ ;/10001 +J #llool ,

1A B I

~-–~ **fi?z-lToo2. ~
I

The above PC sequence ladder is operated in

following sequence. Simultaneous processing

never carried out.

@ (~ondition of contact point A is :read.

z This is output to internal relay B as it is.

12

the
is

@ Condition of contact point .A is read.

@ AND logic is taken from the NC contact

point of relay B.

@ The result ‘1s output to internal relay D.

Due to this successive processing , the internal

relay D is not turned on. On the other hand, if

the above ladder is executed b y the relay
sequence, the relay D is turned on for a moment

and thereby one shot operation is being carried
out. As discussed above, it should always be

remembered that the processing in the PC is

carried out successively and then programming

should be completed. For reference, if the

above mentioned
according to PC
following form.

/-\
1-.

PC sequence ladder is coded

command u’ords, it takes the

i~.~’-–
I

I LD ;I1OOO1

~ —

Example of coded
sequence program

{called list)



6.2 SCANNING TIME ( PROCESSING TIME)

The execution time from the start to the end of
a sequence program is called the scanning time.
The scanning time for this PC is as foHows.

High speed scanning time: 8 msec

Low speed scanning time: 8 msec x n

That means, in this PC, the sequence program

can be processed by dividing it into the high

speed processing part and the low speed pro-
cessing part. In this case, write the program

as follows.

I LD {i

I

Part of sequence program
~ forhigh speed processing

m —-
tr

J End command for high
speed processing
instruction

L’ _~ Part of sequence program

-I I
for low speed processing

P –+- ‘equence program
End instruction for

The first part of the write sequence program needs

high speed processing.

(1) Relationship between High Speed Processing
and Low Speed Processing

8 msec 8 msec ~8 msec
—–- ––—

RTH

(a) From the beginning of the sequence to the
RTH command, the high speed sequence program

(high speed Seq.), as shown in the above figure,
is sureiy executed once with.in 8 msec. During

the execution of this high speed sequence, the
input condition does not change.

(b) The low speed sequence program (low speed

Secl.) after RTH command is divided into “n” items
and one of them is executed in the remaining time
of 8 msec. That means, the whole low speed
sequence program is executed in 8 msec x “n”

times time. Consequently, the value of “n”
depends on the capacity of the whole program and

the length of the high speed sequence program.
Since the low speed program is divided into many
parts, so the input condition changes in the

middle. So, be sure to take PJOTE of item 3 of
this :section.

(c) lit the first part of the 8 msec section, all
the input conditions (#1000 and #lZOO) are taken
in the PC at a time,

(2) Precautions for High Speed Processing
Sequence Program

In this program, only the portion where high

speed responses such as counting of ON/OFF
are necessary, is handled. So limit it to the
least possible size of the sequence program,
Limit it within 100 steps when converted into

contact point instruction.

(3) Precautions for Low Speed Processing
Sequence Program

(a) The scanning time for low speed processing
differs depending on the capacity of the total
sequence program (8 msec x ‘Jntl). (The amount
of program that can be executed within 8 msec
is approximately 3000 steps when converted into
contact point instruction. However, this amount
of steps is the combination of high speed and
low speed processing.)

(b) Since division processing is carried out
during the execution of the low speed pro-
cessing sequence program, the input condition
changes. Consequently, all inputs to be

used through the low speed processing
sequence program need to be received
through the internal relays at the top of
the low speed processing sequence program.
Then, use the contact point of the receiving
relay in place of the input.

tIigh speed~ :
sequence

I RTH‘\

LOW speed
sequence

~

Receive the input of

low speed processing
through the internal
relay

Through the above operations, the input con–

ditions may be kept unchanged during 1 cycle
of execution of the low speed processing
sequence program.

(c) If the output of the high speed processing
sequence program is to be used in the low speed
processing sequence program, the processing
like (b) needs to be carried out.

(d) The output signals which are not desired
to be output until the end of the execution of
low speed processing sequence program, once
received outputs them through the internal relays
without outputting them to the addresses of out–
put of the PC unit. Then, do not connect the
same to the address of the external output at
the tailof the low speed processing sequence
program.

(d) At the last part of 8 msec section, all the

output conditions (#1100 and #1300) are output
at a time.

13



6.2 SCANNING TIME ( PROCESSING TIME) (Cent’d)

Write the

after one
low speed
sequence

desired output

cycle of the
processing

6.3 MIEMORY CAPACITY OF SEQUENCE

PROGRAM
The sequence program is finally written to the

EPROM (Erasable Program Rem) and then used.

The capacity of one PROM is 256K bits (= 32K

bytes ) . The capacity of the program memory of

this PC can be used according to the following
distribution.

I
Divi- I’Jo.~fl step iNO, of

PROM Location

sion Bytes ~Convension ~PROMs
on PC Board

.JANCD-MM20

7. PC INSTRUCTIONS

(Usually, relay instruction is of 3-7 bytes and
other commands are of 1-25 bytes range. ) For
the memory storing the sequence program of 16K
bytes, 4000 steps (16 K/4 = 4K (4000 steps) is

required, if approximately 4 bytes is used for
one step .

Flote: When message display (SUBP 023) is used,

use ~ROM location 33 in addition to locations
listed above.

This chapter eXpklnS the 61 type basic instruc-
tions and 11 type macro instructions that can be
used with this PC while describing their func-
tions, display symbols and coded lists.

7.1 PRE LIMI NARY KNOWLEDGE

(Registers to store intermediate resuits during
logical cperation)

(1 ) PC is providecl with a register to store inter

mediate results of logical operation of sequence
programs, and it consists of 1 bit + 16 bits, as

shown below.

(2) RR (Result Flegister)

l-bit register to which the result of operation
currently executeci is stored. The contact status

(O or 1) can be set into RR by the LD instruction,
or the RR contents can be OUtp Ut to the relay

address by the C}LTT instruction. Also , l-bit shift

of the stat’k register contents to RR (after oper–
ation) ‘by the STi?.or .4ND– STR instruction is
possible.

(3) Stack Register (Stack, STO - ST15)

Intermediate operation resulting from long logical
operation can be saved into the stack register
sequentially up to 16 bits.

Data in RR is shifted to STCI by the STR or
ST R-NOT instruction, and data in the stack
register is shifted by 1 bit toward right.
Also data in STO and RR is operated by the As 11-
STR or OR– STR instruction , set into RR , and
data in the stack register is shifted by 1 bit
toward left. STI.5 is cleared to “O.“ If the
number of STR or ST R–h”OT instructions cioes
not equal to the number of AN D-STR or OP.–STR
instructions used in a series of long logical

operations until the final result is obtained , It
results in an error. In other words, the number
of times that data is saved in the stack and the
number of times that data is fetched out must be
equal.

14



7.2 TYPES OF INSTRUCTIONS AND LISTS @ Instructions for timers:

(1) Instruction Types Q Control instructions:

There are the following types in the instructions Total

used with PC.
Macro instructions

Basic instructions (61 types) ( 1 ) Macro instructions:

a)
a

(2)

(3)

Instructions for relay: 13 types (2) Auxiliary instructions:

Instructions for registers: 37 types

2 types

9 types

61 types

11 types

4 types

List of instructions for relay

3=
No. Instruction * Meaning RR after Page

operation

L LD 11 Reads signal status (O or 1) and sets it to RR. I
I 16

~ LD-NOT 1 Reads inversion signal status and sets itto RR ~ I 16
!

3 AND 1 Sets AND of contact and RR to RR (AND) . i 17

g’

—~ ‘

4 AND-NOT ~ 1 Sets AND of inversion signal and RR to RR I
I (Reverse AND) I

5 OR ~ 1 ~ Sets OR of signal and RR to RR (OR) . 1

6 OR-NOT
‘ Sets OR of inversion signal and RR to RR

11 (Reverse OR)

‘7 XOR 1 -4 iSets uncoincidence between signal and RR to RR

F

—~ I—.

8 XNR ~ 1 Sets coincidence between signal and RR to RR I
!

18

9 ST-R 11,
Loads RR contents to stack and executes LD I 18

~z- ~ + -

; instruction.

10 ST R-NOT
: Loads RR contents to stack and executes L12 NOT i

1 ~ instruction
I 18

11 AN D-STR

—

1 ~ Sets AND of RR and stack to RR. i
I 18

—
12 OR-STR 1 ~ Sets OR of RR and stack to RR. I

!
18

13 0 LiT 1 \Urite~Omeration results (RR) to relay (address)
11

19
—
Note:
1. The * column shows the executiontimeconvertedto the contactinstruction

(1 = One contactinstruction)

2. The ; mark shows thatthe RR contentschange afterinstructionsare operated.
The — mark shows thatno change occurs.

List of instructions for Timers

RR after
k[eaning ~~:,gc

Opel-ation

~ Timer processing (Fixed timer) time ul> = 1 1()
—

I 10 I Timer processing (Variable timer) ~ time u[) = 1 ]c)



7.2 TYPES OF INSTRUCTIONS AND LISTS ( Cent’d )

(4] List of instructions for Registers

[
1 IN R ‘ 3 ~ Adds + 1 to register contents.

-~

-+’2 DCR !3~ Adds - 1 to register contents.

3 CLR z~ Clears the register contents . +: ~;

-7——~—— ,
4 ClvlR 3 ~ Inverts the register contents . -T

;I ADI ~ 3 ! Addition of register contents and numeric. ! –- I 20

6

---+ i

SBI 3 I Subtraction of register contents and numeric I
~ ‘- I4I

7 AN- I 3 AND of register contents and numeric. —- I 21

‘+
80J31 3 ~ OR of register contents and numeric.

I

-- I 21
—~—,–

9 XRI 3 ~ xOR of register “’xcontents and numeric

10 DEC 3! Coincidence of register contents and numeric. ]
,*
f 1-

11 \ CO I ~ 4 i Coincidence of register contents and numeric. i; I 21

12 CMP :3’ Comparison of register contents and numeric .
I
I I 22

13 CPI ~ 4 \ Comparison of register contents and numeric.
I
1
z

22

14 MVI

=:;

i3~ Load numeric to a register.

$

—- 22
— -

Adds registers Ill and R2 and stores the result ,
15 ADD ~ 4 ~in R2,

—- 22

16 SUB
Subtracts RI from R2 and stores the resulti 4 ~~.R2. 4

—-
*“ 4 ~Takes AND-(>f R1 and R2 and stores the result

—

17 ANR.

-1

In R2. 22
--

ORR
Takes OR of RI and R2 and stores the result

~1~

-:+

I*

22
in R2.

19 XRR 4 Takes XOR of RI and R2 and stores the result
in R2.

20 CPR 5 ~ Checks the result o.fcom arisen Of RI with Rz, I
fand stores the result in . 2. !-+

‘-i~ ‘ ~S.. he ,S. in R!+
-

Checks coincidence bet~veen RI and R2, and

–+—~——
. .

14!
22

I
MOV ~“ Transfers R1 contents to R2. —-

1 1 23

-fi~?; ~
I

Transfers AiND of RI contents and numeric to

-1

-y

; R2.
—y

24 DIN
“~~+I ~ Data extraction —.

25 i ADG
!Ji

Double Iengih addition \ i
i

i 74
1-

16



List of Instructions for Registers (Cent’d)

Meaning
RR after

Page
operation

No. [nstructiol *

:::’heres”’tin’~l+
Adds double length registers (WR2 and WR1) and

Subtracts WR1 from WR2 and stores the result in

26 ADDW 4

27 SUBW 4

RR is set toMultiplies double length register ( wR2) with re gis– ,1Ill when
ter (Rl) and stores the result in WR2. overflow (-

s double length register (WR2)

28 10MUI.W 25
s.

25

------ C)ccl
Divide by register
(Rl) and stores th= restit in WR2. o29 15DIVW

30 lNR.W 3 Adds + 1 to double length register contents.
l— 26

DCRW 3 Adds - 1 to double length register contents.
l– 26

32 CLRW 3 Clears double length register contents. l– 26

33
——

34

CMRW 2 Inverts double length register contents. l— 26

Sets coincidence result of double length registers

(WR2 and WR1) to RR. I 1ICORW 3 26

Sets comparison result of double length registers

(WR2 and WR1) to RR.
i
I

CPRW

MVI:W
——

DSTW

35 3 26

36 3 Loads numeric to double length register. l— 26

Transfers AND of double length register (WR1)

contents and numeric to double length register

(WR2) .

37 5 27

(5) List of Control Instructions

Meaning RR after
Page

o~eration
No. nstruction

——

NOP

MCR

*

1
.

1

No-operation. l–
I 271

—.

2 Start of master control relay. l–
I 27

1 End of master contrcl relay. 27

Sequence program termination. 27

END

RET

RTI

1

1

I

RR is set to “1” and RET instruction is executed. _
r 27

Sets RR to “l. “

++

High speed processing sequence program

termination.

SET 1

RTH

JIUIP Jumps to the location shown by ADR. I 28

Indicates the location to be jumped by JMP. 28ADR
——

17



7.2 TYPES OF INSTRUCTIONS AND LISTS (Cent’d )

(6) List of Macro Instructions

Instruction Meaning
RR after

*
operation

Page

29

No.

1 SUBPO03 Rise signal detection. I

I
Fall signal detection. 1

.—.-.—-t.

Counter. ~

292 SUBPO04

293 SUBPO05

Rotation (for control of rotating object).
I
1——- ——

Code converter.
I
I

.-

32

33

4 SUBPO06

5 SUBPO07

5[jBpoo9 .Appl-ox
Pattern clearance.

1
I

--—–—
346

100
SIJBPO1l Parity check. I

Data conversion (Binary _- 13CD. ) 1
I

——–—— -—

7 35

358
.

S(!BP017 !
——.

Data search. I J
I—— ——-. –—

9

10

36

I

Index data transfer.
I
I

~—
SUBP018 37

—

38IMessage display (Option). I
!

SUBP023 I

(7) List of Auxiliary Macro Instructions

NO.

I
Instruction =

Denigration of numeric used by SUBP, i 28

Desigr. ation of address cf re@ster used I

by SUBP. 28

Designation of adciress of register used
by SLBP.

— ~ 28

Denigration of Table No. of PC table used ~
by SUBP. !—128

7.3 1NSTRUCTIONS FOR RELAYS

(1) 1.D (Load) RR after operation{ RR $ ]

‘-’ Format~ LD#xx xxx————
4

Internal signal name

Example: #loloo
#14312

[2) LD-NOT [Load Not)

m Format LD-No’I # x x x x x‘w,’ —.—

!:RRtl

~ Reads contact status ( 1 or O) and sets the

results to RR.

@ Normally

tact A (

this instruction is applied to Con-

++)

d
Internal signal name

Example: j#~oloo

{#14321



(4)

Read inversion contact status (1 or O) and

sets the result to RR.

Normally this instruction is applied to Con-

tact B ( -~~~ ).

I //11012 I

LD-NOT #loolo
AND-NOT #14123
OUT #llo12

Format AND#xx xxx

I
Internal signal name

Takes AND of contact and RR and loads

the result to RR (AND).

1+kid w hi+---l
I {/14040 I

LD #loo12
AND #14352
AND #14132
OUT #14040

AND-NOT

Format AND-NOT

Internal
!

signal name

Takes AND of inversion contact and RR

and loads the result to RR (Reverse AND) .

I //14040 I

LD-NOT #10012
AND-NOT #14352

AND-NOT #14132
OUT #14040

(5) OR {RR$]

@ Format OR#xx xxx

Internal signal name

@) Takes OR of contact point and RR and
loacis the result to RR (OR).

E“’oo”04‘#14040

#14352

#14132
I

LD #loo12
I

OR #14352
OR #14132
OUT #14040

(6) OR-NOT {RR$)

@ Format OR-NOT #xx xxx

I
Internal signal name

@ Taken OR of inversion contact point and
RR and loads the result to RR (Reverse OR) .

(7)

- #loo12

1} #14040
#)

41 #14352
4I

1}
-f 1#14132

1

LD-NOT #10012
OR-NOT #14352
OR-NOT #14132
OUT #14040

XOR (Exclusive OR) (RR$)

Format XOR#xx xxx

t
Internal signal name

Loads dissidence between contact and RR

to RR.

19



INSTRUCTIONS FOR RELAYS ( Cent’d )

XNR (Exclusive NR) {RR$)

Fc,rmat XNR#xx xxx

J
Internal signal name

Leads coincidence between contract and RR

to RR.

W**
I ‘i ,,,,o#

LD-NOT #loo12
OR-NOT #14001

~T~L-NO’T #10013
OR-NOT #14002
ANI)-STR

o UT #14041

[11 ) AN D-STR (AND-Store) {RR$}

@ Format A.ND-STR

II

f

]-i
D

J

#xx———

LD #loo12
XNR #14352
OUT #14040

L12 #loo12
AND #14352
ST R- NOT #10012
AND-NOT #14352
OF.-STR
OIJT #140 40

~~ ~xec~tes AND of RR and stack (s To) and
loads the result to RR. The stack shifts

by one each toward left.

~T~~l

f / ‘e’ ~ti u ~“o’r{RR$I

xxx

[9) STR (Store)

@ Format STR
.AND’

I A c E4
Internal signal name ~k,,wtl --c_

#loo131
@ Laads RR contents to stack.

D I //14041
I

I + } /)14001 -

1 II
‘f{ #14002EIiiElz’1I “2 i-b’”] :::e

“.J4’G-’J”J ‘---+ llp to 16.
LD #loo12
OR #14001
ST R-NOT #1001?
OR-NOT #14002
AND-STR
OUT #14041

Then, executes the LD instructions.

@ Normally, this instruction is used for signal

of Contact A ( ~ & ) .

A c E I

[12 GR-STR [OR-Store) RR;!

Format OIR-STR

Executes OR of RR and stack (S TO) and

loads the result to RR.

LD #loo12
OR #14001
STR #loo13
OR #14002
A.ND-STR
OUT #14041

~ El E

(10) ST R-NOT (Store NOT) IRR$;

L]> #loo12
AND ?#i4001
S’rx #loo] 3
.AND #~4002

!QR–~TR

C)LT 314041

‘~ Format ST R-NOT # X x X x X

@ Loads RR contents into stack and then ex—
ecutes the LD NOT instruction .

20



(13) OUT {RR–I

@ Format OtJT#xx xxx

I

Internal signal name

@ Writes operation result (RR) to relay.

LD #loo12
AN.D #14001
OUT #14041

7.4 INSTRUCTIC)NS FOR TIMERS

(1 ) TIM (Fixed Timer) [ RR time Up=l}

Format TIM#xxxx, xxH

~-— ‘~mer set time

#1700 - !+1799
~(hexadecimal)

The timer counts up in the state that the

ST contact is ON (RP = 1) , and sets TM

on after the set time. In the state of the

ST contact being OFF (RR = O) , TM is
cleared and the timer is reset.

@ The timer set value is in the range of O -

255 (decimal notation ) . However, make

su”re to write this in a hexadecimal notation
(NOTE 1). The CRT display is also in a

hexadecimal notation.

@ Five types c,f timers can be used.

==’=e=f!5#1700-#1709,#1760-#1769 Timer of 1 = 8 msec

#1710-#1729,#1790-#1799,Timerof 1 = O.1 sec

#1730-#1749,#1780-#1789ITlmerof 1 = 50 msec 30
—-~- -—

#17’30- #1759 Tmer of 1 = 1 sec I 10

#1770 -#1773 /Timer of 1 = 1 min 4
..—

LD #loo12
TIM #1705, 03H
OLJT #14041

Note:

1. A conversion table between decimal and
hexadecimal notation is prot ided in
Appendix 3 at the end.

2. The same address must not be used in
fixedtimerand variabletimer, for nor-
mal operation cannot ‘be guaranteed.

(2) TMR (Variable Timer) {RR time up = 1]

@ Format TMR#xxxx, #x xxx

@

I f
#7000 - #7294
address of se–

#1700 - #1799 q
uence parameter

The timer counts up in the state of the ST

contact being ON (RR = 1) , and TM is set
on after the set time, When the ST contact

is OFF (RR = O) , TM is cleared and the timer
is reset.

The timer set value is in the range of O -

127 (decimal notation) .

Set the aforementioned timer value through
the NC keyboard in the procedures of
I!parameter Write Operation. “ In this case,

the write can be in a decimal notation, and
the CRT display is also in a decimal notation.

The same as with the TIM instruction, 5

types of timers can be used with TMR.

b~ 4‘
ST

TIM //1705, //7042

#loo12 #14041

7.5

(1)

@

3

LD #loo12
TMR #1705, #7042

OUT #14041

INSTRUCTIONS FOR REGISTERS

INR (Increment Register) (RR -j

Format INR#x xxx

#1400 - #1499
#1500 - #1599
#1600 - #1699
#1800 - #1899
#1900 - #1999 ( register number)

Adds + 1 to the register contents when the

ST contact is ON (RR = 1) . This instruc-

tion is not executed when the ST contact
is OFF (RR = O).

The ST contact must be made before the
INR instruction.

When the ST contact is ON, + 1 is added to
the register contents in every 8 x “n” msec.

LD #loo12

INR #1505

Cannot use
this methodI

I

21



7.5 INSTRUCTIONS FOR REGISTERS [Con!’d ) Inverts the register contents when the STO

contact is ON (RR = 1) . This instruction is
not executed when the contact is OFF (RR =

o). ‘I’he RFL contents remain unchanged .

The ST contact must be made before the
CMR instruction.

I ST — I

DCR (Decrement Register) /RR–j

Format I)CR # x x x x~ ––

#1500 - #1599
#1800 - #1899
#1900 - #1999
(register number)

W’hen the ST contact is C)N (RR = 1), - ] is
added to the register contents. This instruc-
tion is not executed when the ST contact is
OFF (RR = 0). The RR contents remain

u:~changed.

The ST contact must be made before the

LD #14001
CMR #1505

register contents are inverted
“n” msec. when the ST contact

(Added Immediate) IRR–;

The

8x

in every

is ON.

AD I

D(;R instruction. Format AD:[#xxxx, xxH
_.~ ---

r
N’umeric

#1500 - #1599 (hexadecimal)
#1800 - #1899
#1900 - #1999
(register number)LD #loo12

DCFt #1505 Adds the register contents and numeric and

loads the result to the ~egister when the ST
contact is ON (RR = 1) . This instruction
is not executed when the contact is OFF
(R= O). The RR contents remain unchanged.

@ W!~en the ST contact is ON, -1 is added to
the register cclntents in every 8 x “n” msec.

The
ADI

ST contact must be macle before the
instruction.

ADI instruction is executed in every

“n” msec when the ST contact is ON.

(3’ICLF{ (Clea) { RR– \

r F2r.mat CLR#x xxx>/
i

The

8X

#1500 - #1599

#1800 - #1899

#1900 - #1999
(register number)

ST~D- ;r
1 AD I ~#1505,

{/10012 ‘ ‘=+

LD #loo12
ADI #1505, iOH~ Clears the register contents when the ST

cor.tact is ON (RR = 1). This instruction

is aot executed when the contact is OFF
(RI?.= o). The RR contents remain

unchanged

S3! (Subtract [mmediate) ( RR- j

Format SBI#xxx x,x XH_ -i—- – --1---

— Numeric
#i500 - #1599 (hexadecimal)
#~80() - #1899

#1900 - #1999

(register numi>er)
LD #loo12
CL]?. #1505

Subtracts the register contents and numeric
and loads the result to the register when
the ST contact is ON (RR = i) . If it is OFF,

the instruction is not executed. The RR

(4) CMR (Complement Register) { RR- \

#x Xxx@ Format CMR contents remain unchanged.
A

#1500 - ?/1599
#1800 - #1899
#1900 - #199~
(register number)

The ST contact must be made before the

!5BI instruction.
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H===--+
LD #loo12
AD I #1505, 20 H

The SB1 instruction is executed in every

8 x “n” msec when the ST contact is ON.

AN I (And Immediate) I RR-/

Format ANI#xxxx, xxH

t t Numeric

#1500 - #1599 (hexadecimal)

#1800 - #1899
#1900 - #1999
(register number)

AND of the register contents and numeric is

taken and loaded in the register when the
ST contact is ON (RR = 1) . If the contact
is OFF (RR = O) , the instruction is not ex–

ecuted. The RR contents remain unchanged.

The ST contact must be made before the

AN I instruction

Hd==--l
LD #10012
ANI #1505, 55H

D7 D6 D5 D4 D3 D2 D1 Do

Register o 0 1 1 0 0 1 1

Numeric o 1 0 1 0 1 0 1

Result o 0 0 1 0 0 0 1

OR I (Or Immediate) {RR– ;

Format ORI#xxxx, xxH

I L- Numeric
#1500 - #1599

#1800 - #1899
( hexadecimal)

#1900 - #1999

01{ of the register contents and numeric is
taken and loaded in the register when the

ST contact is ON (RR = 1) . If the contact
is OFF (RR = O) , the instruction is not ex-

ecuted. The RR contents remain unchanged.

\
“-=.. DJ D(5 D5 D4 D3 D2 D1 Do

Register o ‘o 1 1 ‘o o 1 1

Numeric o 1 0 1 0 1 0 1

Result o 1 1 1 0 1 1 1

(9) XRI (Exclusive or [mmediate)

@ Everything is the same as in the ORI instruc-
tion, with an exception of the following table.

D7 Dfj D5 D4 D3 D2 D1 DO

Register o 0 1 1 0 0 1 1

Numeric o 1 0 1 0 1 0 1

Result o 1 1 0 0 1 1 0

(10) DEC (Decode) {RR$I

Format DE C#xxxx, xxH

-~~:,,,,cimal)

Register and contact set

RR is one when the data and numeric of
the 8 bits of the register and contact set

are equal. This will occur irrelevant to
RR of the input side.

No contact can be added before the DEC in-

struction. Use the CO I instruction when a

contact must be added.

b DEC {/1505, 10H 6t

DEC #1505, 10H

OUT #14020

For example, if the M function output is

#1222, to set ori/off Mll with an Mll signal,
the following must be given.

DEC #1222, OBH

OUT #14100 (relay for Mll)

(11 ) CO I (Coincide Immediate) {RR$ !

Format COI#xxxx, xxH
“-~ ._T

Numeric

Register and contact set

RR is set to 11111when the data and numeric

of the register or contact set coincide when
the ST contact is ON(RR = 1). If the con-
tact is OFF (RR = O) , the COI instruction
is not executed. RR is cleared.

+

ST I
~CO1l #1220, 10H ; ‘

;!14016 ~v #14010

LD #14016
COI #1220, 10H

OUT #14010
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7.5 INSTRUCTIONS FOR REGISTERS ( Cent’d ) @

(12) CMP (Compare) {RR$;

@ Format CMP#xxxx, xxH

~7
~-. Numeric

(hexadecimal)

Register and contact set

@ If the comparison result of the 8-bit data

and numeric of the register and contact set
is that the register (contact set) is equal or
greater than the numeric, RR is set to ‘i1. ‘1

If the register ( contact set) is smaller than

the numeric, “RR is cleared. This is execut-

ed irrelevant to RR of the input side,

@ No contact can be added before the CMP in-

struction. Use the CPI instruction when a

contact must be added.

3

‘a

(15:

‘3

+-.+fF, #1230, li)H~---j

I /)14500 I

#1230 2 10H +Z1=ON

#1230 < 10H + 21 = OFF

CMP #1230, IOH
OIJT #14500

[13) CPI (Compare Immediate) { RR$)

~ Format CPI#xxxx, xxH

‘~--- ~N~eric

(hexadecimal)

Re@ster and contact set

RR is set to I!l!! if the comparison resuit

of the data and numeric of the register or

contact set is that the register (contact

set) is greater or equal to the numeric
when the ST contact is ON (RR = 1) .
When the ST contact is OFF (RR = 1) , the

!CPI instruction is not executed. RR is
cleared.

LD #14002
CPI #1~30, 10H

0 UT #14500

(14) LIVI (Move Immediate] i XR-;

~ Format MVI#xxxx, xxH–---T---- ~–.

Register Numeric

(hexadecimal)

24

This instruction transfers the numeric to

the register when the ST contact is ON

(RR = 1). If the contact is OFF (RR = O) ,

the MVI instruction is not (executed.

LD #14002
MVI #1505, 15H

RR is not affected by the MVI instruction.

If the ST cc,ntactis ON, the MV1 instruction
is executed in every 8 x “n !!msec.

ADD (ADD Register) { P.R– j

Format ADD#xxxx, #xxx

TT Register to be

operated (R2)

Operating register (Rl )

When the ST contact is OIi (RR = 1), the

register (R2) contents and register (Rl)

are added and the result is loaded in
register (R2) , The R1 register contents

remain unchanged. The RR contents also

remain unchanged. The ADD instructions

not executed when the ST contact is OFF
(RR = 0).

j—sr~~mm=i+:

I

LD //14012
AD12 #1501, #1502

Note: In ADD cm SLIB, detecticm of overflow or
underflow is not performed. With ADD , make the
result less than 255 (FFH) ; with SUB, do not
make RI >R2.

(16) SUB (Sub !?egister) ; R“X-;

@ Everything is the same as the ADD in-
struction , except here the operation is

subtraction (R2-R1 ~ R2) ,

[17) ANR {And Register) ! RR– /

‘~ Everything :1sthe same as the ADD in–
struction, except lhere the operation is
AND , (R2 AND R1 _ R2)

(18) !IRR (Or Register) I RR- ;

(Z) Everything is the same as the ADD in-

5tz_uction, except here the operation is
IGR. (R2 01< R1 ~ R2)



(19) XRR (Excluse or Register) [RR-!

~ Everything is the same as the ADD in-
struction, except here the operation is
XOR. (R2 XOR R1 ~ R2)

(20) CPR (Compare Register) {RR~~

~ Format CPR#xxxx, #x xxx

1
Register or
contact set (R2)

Register or contact set (RI)

@ When the ST contact is ON (RR = 1), the
difference between R1 and R2 is taken, and;

RR is cleared if R is smaller than R2,

and RR is set to “ 1“ if R1 is greater than

or equal to R2.

CPR is not executed when the ST contact

is OFF (RR = O). The RR contents remain

unchanged.

I
Z1+s;CPR #1501, /}1502 (t

{/14012

LD #14012
CPR #1501, #1502

OUT #14123

#1501 ~ #1502 . . . Z1 is set.
#1501 2 #1502 “~. Z1 k cleared.

@ The data in R1 and R2 remain unchanged

when the CPR instruction is executed.

Note: The instructions for registers described
in (16)through (20)executetheircommands by
8 x nms when tbe ST contactis on. The in-
structionsADD, SUB and XRR willchange their
registercontentsby 8 x rims.

(21 ) COR (Coirlcide Register) {RR$}

@ Format CO R#xxxx, #xxx x—-T- --~-–.

Register or
contact set (R2)

Register or contact set (Rl)

@ When the ST contact is ON (RR = 1):

If R1 is equal to R2, Z1 is set.
If R1 is not equal to R2, Z1 is cleared,

When the ST contact is OFF (RR = 0) , the

COR instruction is not executed, and the
RR contents remain unchanged.

p~ ~

ST zl

COR #1501, #1502

#14012 //14123

LD #14012
COR #1501, #1502
OUT #14123

#1501 = #1502 . . . Z1 is set.
#1501 = #1502 . . . Z1 is cleared.

@ The data of R1 and R2 remains unchanged
when the COR instruction is executed.

(22) MOV (Move Register) {RR- I

@ Format MOV#xxxx, #x xxx
_l_ –T.

Register (Rl) Register (Rz)

@ The R1 register contents are transferred
to Register R2 when the ST contact is ON
(RR = 1). The Register R1 contents remain
unchanged.

l.;~__._l

LD #14012
MOV #1501, #1502

@ RR is not affected by the MOV instruction.

(23) DST (Data Store) {RR-]

@Format DST#x xxx, #xxx x,xx H

~~he-:)

I
Register (R2)

Register (Rl)

~ When the ST contacts in ON (RR = 1) ;

Register R1 and the numeric are ANDed.

an; the result is transferred to R2.
Register R1 remains unchanged.
When the ST contact is OFF (RR = O) ;
The DST instruction is not executed.

I

Al DST #1501, #1502, OFH1 ,

//14012

LD #14012
DST #1501, #1502, OFH

D7 D6 D5 D4 D3 D2 D1 DO

Reg. RI B B B B B B B B

Numeric o 0 c o 1 1 1 1

Reg. R2 o 0 0 0 B B B B

B: 11111 or 1! 01!
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7.5 INSTRUCTIONS FOR REGISTERS (Cent’d )

@’ RR is not affected by execution of the DST
instruction.

(24) DIN (Data Insert) {R R-I

‘~ ’Format DIN#x xxx, #xxx x,xx H~ .–r- – ----

Nurne~ic-

(hexadecimal)

Register or

contact set (R2)

Register or contact set (Rl)

~> When the ST contact is ON (RR = 1), the
F.1 data and numeric are ANDed and the
result is ORed with the Ah’D of the R2 data
and the numeric complement . The result is
stored in R2 (data extraction) . When the
ST contact is OFF (RR = 1), the DIN in-
struction is not executed.

ST 1
~-—-. }— DIN #l~ol, 7}1502,OFH

//14012I

LD #14012
DIN #1501, #1502, OFH

D7 Dfj D5 D4 D3 D2 D, Do

RI A A A A A A A 1A

R2 B- B B B B B B B

n 0 0 0 0’ 1 1 1 1

Result B B B B A A A A

A, B: Data is “l” or “O.”

(25) ADC (Add with Carry) {RR I

~ Format
‘Dc !..+..X “ # x ~x-.x‘_

Register or
contact set (R2)

Register or contact set (Rl)

~~ llegister R1 , R2 and RR are added, and the
result stored in Register R2. R.R is set
tO “l” when a carry occurs.

-.—_+zEIzEzE3!-–+~z)c ~#lSol, #,502

I1OO12

LD NOT ++10012

ADC #1501, +l~o~

ADC #1500, /41503

nPR
~———

LI!2!!2 3 ~~]
@ RR must be cleared to execute the ADC in-

struction.

(26) ADDW (Add Word Register) { RR– \

@ Format AD D#xxxx, #x xxx

Low side of
double length

register (WR2)

Low side c,f double length

register (WR1)

,-
2’‘.J’ When the ST contact is ON (RR = 1) , the

contents of ciou’blelength registers , WR2
and WR1, are added and the result is
stored in WR2. WR1 remains unchanged.
(WR2) + (WR1) + (WR2) . The RR contents
do not change by the operation. When the
ST contact is OFF (RR = O) , the ADDW in-
struction is not executed. The numeric
is judged without code.

t+j- 1500, //1502 ~;

LD #14012

ADDW #1500, #1502

(WR2)

.
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(27) SUBW (Sub Word Register) \RR- j

@ Format SU BW #xxx x,#x xxx
—— ——

Low side of
double length
register (WR2)

Low side of double

length register (WR1)

@ \!Jhenthe ST contact is ON (RR = 1), the
results of the contents of double length
registers, WR2 minus WR1 is stored in

WR2 . WR1 remains unchanged.

(WR2) - (WR1) + (147R2)

When the ST contact is OFF (RR = O) , the
SUBW instruction is not executed. The
numeric is judged without code.

LD #14012
INRW #1500, #1502

(28) MULW

(WR2)

[
#1503 : #1502

(WR1)

-) [
#1501 i #1500

1

Format

[
#1503 j #1502

(WR2)

(Mul Word Register) {RR:}

MULW#XXXx, #x xxx

‘““ ‘-c -f

~
Low side of

double length
register (fiR2)

Register (RI)

When the ST contact is ON (RR = 1) , the
contents of double length register, WR2

and register RI are multiplied, and the
result is stored in WR2. RI remains

unchanged.

(wR2) x (RL) + (WR2)

When the ST contact is OFF (RR = O) , the

MUL instruction is not executed. The
numeric is judged without code. If the
result is overflown, more than ‘!FFFFH, ‘l
RR equals one.

S’r

t-+-+ JMULW #1500, /i1502

#14012 1+

LD #14012
MUL #1500, #1502

(WR2)

(RI)

‘) m

(WR2)

(29) DIVW (Division Word Register] { RR- ~

@) Format DIVW#xxxx, #x xxx

7’”7
I Low side of

double length

Regis;er (Rl)
register (WR2)

@ When the ST contact is ON (RR = 1), the
contents of double length register WR2

is divided by register R1 and the result
is stored in WR2. WR1 remains unchanged.

When the ST contact is OFF (RR = O) , DIV
instruction is not executed. The numeric

is judged without code. If WR1 is “O,”

operation will not be executed.

b+ST I

~ DIVW #1500, /)1502

//14012 1+

LD #14012
DIV #1500, #1502

(WR2)

(Rl)

(WR2)
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7.5 INSTRUCTIONS FOR REGISTERS ( Cent’d )

(30) INRW (Increment Word Register) {RR- I

@ Format IN RW#x xxx

4

I
Low side of double length
register

~ When the ST contact is OPJ, +1 is added to
the double length register contents.

1+’;

I
+

;/14012
I 1

L12J #14012
INRW #1500

(31 ) DCRW (Decrement Word Register) { RR- I

@ T]le same as INRW , but the operation here

is addition of -1 to the double length
register contents.

(32) CLRW (Ciear Word Register) {RR- i

~~ The same as INRW, but here the double

length register contents are cleared.

(33 I CMRW (Complement Word Register) {RR-1

~ The same as INRW, but here the double

length register contents are inverted.

[34) CORW (Coincide Word Register) {.RR$]

@ Format CO RW#xxxx, #xxx X

—-”[— ---
I

Double !ength

register (h’R2)

Double length register
(WR1)

{~ When the ST contact is ON (RR = 1) , WR1
and WR2 are checked for the coincidence;

If WR1 and WR2 are equal, RR is set to 1
If WR1 and WR2 are not equal, RR is

cleared.

When the ST contact is OFF (RR = 0) , the

CORW instruction is not executed, and the

RR contents remain unchanged.

ST ,.

.—l ~~ CORW~/}1500, f 150~fl,~F-—~
1

—J
:}~l+ol:? ~,lii21!

LD #140!2

CORW !1500, ~1502
OUT #14123

?#1500 = #1502 Zl ‘s <e{.

28 #1500 = #1502 z] is cleared.

~ The data of WR1 and WR2 do not change
w-hen the CORW instructior~is executed.

(35) CPRW (Colmpare Word Register) lRR~ 1

‘~ Format(> (; PRW#xxxx, #xx XX

~– ~“ _
Double length
register (WR2)

Double length register
(wR1)

(’ When the ST contact is ON (RR = 1) , WR1
and WR2 are checked for the difference;

If WR1 is smaller than WR2, RR is cleared.

if WR1 is greater than or equal to WR2 ,

RR is set.

When the ST contact is OFF (RR = O) , the
CPRW instruction is not executed. The RR
contents relmain unchanged.

(36) IMVIW {Move Immediate Wc~rd Register) ~RR- I

,>,
,,L Format ?JVI\!’#xxxx, XXX XH--J_. –- ~ -- ~ —

I
Numeric

, (Low side)

Numeric
(High side)

Double length register

,.,A

.& I}’hent’ne ST contact is ON (RR = i), the
numeric is transferred to the register.
iihen the ST contact ]s OFF (RR = O) , the
MV-IW instruction,]S not executed.



(37) DSTW (Data Store Word Register) { RR-}

@ Fbrrna.t DSTW #XXXX, #XXXX, XXXXH

TTT
I I Numeric

! Register (WR2)

Register (WR1)

@ When the ST contact is ON (RR = 1), Regis-
ter WR1 and the numeric and ANDed and the
result is transferred to Register WR2. The
WR1 contents remain unchanged. When the
ST contact is OFF (RR = O) , the DSTW in-
struction is not executed.

G-l= F===+-l
!,

/}14012L
I 1 I

LD #1.4012
DSTW #1.500,#1502, OFOFH

‘\
D15D14D13D12D11DIO D9 D8

Reg. WRl B B B B B B B B

N. omeric o 0 0 0 1 1 1 1

Reg. WR2 o 0 0 0 B B B B
—

D? D6 D5 D4 D3 D2 D1 Do

Reg. WRl B B B B B B B B

Numeric o 0 0 0 1 1 1 1

Reg. WR2 o 0 0 0 B B B B

B: 11111or !,0!1

The RR contents remain unchanged when
the DST instruction is executed.

CONTROL 1NSTRUCTIONS

NOP (No Operation) { RR– !

Format NOP

No operation is conducted and the system

moves to the next step . The RR contents
remain unchanged.

MCR [Master Control) i RR– ;

Format iMC :R

i~hen the Xl and X2 contacts are ON (RR =
1), the sequence ladder is released,
When the Xl and X2 contacts are OFF (RR =
O) , the ladder up to END is executed in the
state of RR being “O.“

L-H
u I

LD #14001
AND #14002
MCR

LD #14003
OUT #14010

LD #14004
OUT #14011

LD #14005
OUT #14012

END

Where Xl and X2
contacts are off,
is given from inter-

nal relays Z 1, Z2
and Z3.

Another MCR instruction can be given between

MCR and END (7 levels max) .

When a timer instruction is included in MCR,

the timer is cleared when MCR is OFF.

Even if a self-holding circuit is formed

between MCR and END instructions, the
circuit output is OFF when MCR input contact
is OFF.

END (Master Control End) { RR- }

Format END

Indicates that MCR is at the end.

RET (Return) { RR– )

Format RET

Indicate the end of sequence program.

RTI (Return Indirect) { RR– )

Format RTI

When the ST contact is OFF, ladder of the
next step is executed.

sT

w *——; ‘T’ ~- --+
#14011

LD #14011
RT I
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CONTROL INSTRUCTIONS (Cent’d)

SE1- (Set Return Register) I RR- }

Format SET

Forcibly sets RR to “1.”

RTti (Return High Sequence) [RR- I

Format RTH

Indicates the end of a high speed sequence
p:rogram.

JMP (Jump) { RR–}

Format JMP xxx

@ When the ST

jumps to the
When the ST

7

Label number to which
this instruction jumps

contact is ON (RR = 1) , this
label 1 indicated by ADR.

contact is OFF (RR = 0) ,
ladder of the next step is executed.

L’T~ ( JMP 012 >1
I #14000

L 1

LD #14000
JL’lP 1012

Note: In JMP instruction output

is retained when RR=O

(9) ADR (Address) {RR- ~

~ Format ADF. x x x——. —
4

Label number

~ Indicates a destination which
struction jumps to.

coil to ADD

JMP in-

7.7 MACRO INSTRUCTIONS

Macro instructions ( SUBPXXX) a:re provided to
enable the operators to simply arrange oper–

ations of machine tools with which ladders
cannot be prepared easily with basic instruc-
tions (relay instruction, register instruction,
etc. ) only. The following explains further

details, The format of macro instructions

is as follows:

SUB? x x x

f

h4acro ~nstructior-number

The following auxiliary instructions are used
with macro instructions :

IPSH (Immediate Push) ~R.R– ]

Format IPSHXXXXH..T.—

NJumeric (he~adecimal)

Directly designate the nume:ric used with

SUBP.

APSH {Address Push) { RR- \

Format APSH#x xxx

+
Register

Designate the address of the register used

with SUBP.

PUSH (Push) {RR - ;

Format PusH#x xxx

4

Register

Designate the address where the numeric

~sed- with SLJBP is stored.

TPSH (Table Push) 1PR- I

Format TPSH Xxxx

4

Table number

Designates the table number of PC
with SUBP.

table used

N’Ote: As shown in the above example, JMP

and ADR are used as a pair. Label numbers

of JMP and ADR shall be the same value.
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(1) SUBP 003 (UP: Rise Signal Detection)

@ Function: Detects signal rise.

@ Form

-=-=+%’’:”
r UP

ACT

1+~,oo, ..
,,, L SUBP 003

DETECTED CONTACT

APSH #1500 . . .

LD #14000 . . .

SUBI? 003 . . .

OUT #11000 . . .

~ Control conditions

J- RISE
DETECTION

+

OUTPUT

//11000

I

Workpiece address

Detected contact

UP instruction

Rise detection output

Workpiece address (APSH#xxxx)

Designate an address that is not used by

other instructicjns. 1 byte is needed for

one SUBP 003.

Detected contact (ACT) and rise detection

output (RI).

“l”
1

ACT

J

17
“o” ~L

“ :: J’~~

ACT = o: Not detected. Rl=O

ACT = 1: At the rise of “O” to “1,”

the RI status shifts from

“O” to “l” and then “O. “

Note: If ACT is “ 1“ at the time of power

turning on, it is regarded as the rise .

12) SUBP 004 (DOWN: Fall signal detection)

~ Function: Detects signal fall.

~ Form

ACT r

\DETEcTEQ&-+

FALL
R1 DETECTION

OUTPUT

#llooo

APSH #1500 . . . Workpiece address

LD #14000 . . . Detected contact

SUBP 004 . . . DOWN instruction

OUT #llooo . . . Fall detection output

~ Control conditions

(a) Workpiece address (APSH#XXXX)

Designate an address that is not used by

other instructions. 1 bvte is needed for>
one SUBP 004.

(b) Detected contact (ACT) and rise detec-
tion output (Rl )

ACT = 1: Not detected. R1=O

ACT = O: At the fallof “1” to “O,rr the

R1 status shifts from “O” to
“ 1“ and then !lO. ‘r

Note: Even if ACT is “O” at the time of
power turning on, it is not regarded as

fall. -

SUBP 005 (Counter)

Function: This counter can be used in

many ways to control machine tool oper-

ation according to the applications, as
described below.

Ring counter

This counter is ring counter. Accordingly,
it returns to the initial value when a

count signal is input after counting up
to the preset value.
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7.7 MACRO INSTRUCTIONS ( Cent’d )

(b) Preset counter

If a count number is preset, and the count

value reaches the set value, COUNT UP is
output .

( c ) Up /Down counter

This counter can be used for LLp count and down

count also.

@ Form

[ CNO ~ --

k“-l I#~~ooo” CTR

t-’

L“>/DOWN

J?14001

f2~Td SUBP005
I

lPSH 16

APSH #1500

AF)SH #1510

LD #14000

5TR #14001

STR #14002

5TR #14003

SLBP 005

OLT #11000

. . .

. . .

. . .

,..

.,.

. . .

. . .

. . .

. . .

I

,
M

-6
COUNT U?
OUTPUT

//11000
I

Preset value

Counter address

Workpiece address

CNO

UP DOWN

RST

ACT

COUNTER instruction

COUNT UP output

@ Control conditions

(a) ‘~reset value designation (IPSH xx)

Directly designate a prese~ value.
To c,esignate a variable value, use the
?U’S1-[instruction , instead of IPSH, and
ciesi~;nate tb.e address . The preset vaiue
becomes the address coritents:

Examp [e :

P[:sl-[ #1550

If tkle above designation is given, the t~vo

b>te of #1550 and #155-L are used. 30 not

use #1551 for others even if only o~.e byte
is IC be used.

32

(b) Counter adc.ress designation (APSH #xxxx)

Designate the cc,unter address.

If .APSH #1500 is designated, the continuous

two bytes, that is, #1500 and #1501, are
~~sed for the counter address.

(c) Workpiece address designation
(APSH#xxxx)

Designate an address that is nc)t used by

other instructions. 1 byte is needed for
one SC?BP 005. When two or more SUBP 005

are used, designate an address to each of it.

(d) Initial value designation ( CNO)

CNO = O: The counter cumulative value
starts at “O. “
(0, 1, 2, 3, 4, .,. n)

CON = 1: The counter cumulative value
S.arts at II] II

(1, 2, 3, 4, 5, ,

(e) Up/DOWN designation

UP/DOWN = !):

UP/DOWN = 1:

IJp counter

Initial value
CNO = 0

Initial value
CON = ~

Down counter

The initial value is the

preset value.

(f) Reset (RST;I

RST = 0: Reset release

RST = 1: Reset
RI is cleared. The cumulative
values is set to the initialvalue.

(g) COUNT signal (ACT)

$t~r,
.— .—

COUNT CC’L’NT

l%e counter does not operate .
The ?.1 contents remain un -
chanqed.

~oun~s at the rise ~f “0:’to
,1-1.”’

If the counter contents are greater than the

preset ,V,.alueat the time ci’power :urn on:

In the case of UD counter:
Returns to the ‘~itiaivalue with the first
.AC’T.

In the case of I)OWII counter:
‘Counts down each. time ACT is applied, and
wnen the va;ue ep,ters ,wi?hinthe preset
value , the <;perat~on~fterward. ;s normal.



(h) COUNT UP output (Rl)

Up counter:

RI is set to “ 1“ upon counting up to the preset
value.

Down counter:
When CON = O
RI is set to !!111when counted down to “0 . “

When CON = 1
RI is set to !!l!! when counted down to “ 1. “

@ Counter use example

(a) Example of using the counter as a preset
counter

The number of machined workplaces is counted.
When the count reaches the sit value, the

COUNT UP signal is output.

hf-~~
Al Al

MO
Al #1400

//14000

1----” ‘PUSH #1520
1

t--+ ‘APSH #1500
I

r ‘n
APSH #1510

Al
cNO CTR

#14001

.

.

.

.

I ‘biz&

Al is the circuit to create Logic “l. ”

NC contact of ,41 is used to clear CNO

the count range used is O to 9999.

i

since

NC contact of Al used to clear UP DOWN as

it is used as an UP counter .

RST, the input signal from the NC unit, is

used as the counter reset signal.

The count signal ~S the input signal from the

NC unit, 1M02 or M30. NC contact of CUP is

contajned in this signal the counter does not
count once it counted up ‘unless it is reset.

(b) Example of using the counter to memorize the

rotating object position.

.

.

.

.

.

CNO

UPDOWN

RsT

ACT

Al Al

II

‘ l#14000
Al #14001

“‘#14000

Al

—{ t #~40f3r)
CTR

REV

-1 t-#~40~o

Al
.4,#14001
CNT

---it 1/14030 SUSP 005

\

8

‘w’

-5-
414020

1

A
INDEXED POSITION

Al is circuit to create Logic “ 1. “

With the rotating object of 10 angles, as

shown in the fieure, the count start num-
ber is 1. Ther~fore, NO contact of Al is used to
CNO to “l. “

REV is a signal that changes according to

the rotation direction. It is “O’! for
forward rotation and ‘T1“ for revers set CNO to
111,!!

REV is a signal that changes according to

the rotation direction. It is “O” for
forward rotation and “ 1‘! for reverse

rotation. Therefore, it operates as an

Up counter for forward rotation and as a
Down counter for reverse rotation.

Since no reset signal is used in this ex–

ample, it is kept to “O” always. There-
fore, NC contact of Al is used.

The CNT count signal is a signal to turn
ON/OFF 10 times for one rotation of the

rotation object.

Set 10 and O to the preset value addresses of

#1520 and #1521, respectively.

~~““



7.7 hfiACRO INSTRUCTIONS ( Cent’d )

(4) S(JE3P 006 (RCITATION)

@ Function;

This instruction is used to control rotation
objects such as blade base, ACT and rotating
table, It has the following functions:

(a) Judgement of short-cut rotation direction

(b) Calculation of number of steps between the
current position and target position

(c) Calculation of the position of one step
before the target position or the number of
steps up to one step before the target position.

@l Form

—- -+:~ ;,5,, “-—-.L

.--.. {A~----- ---
,,1530 .—

—. ..—.—

I IR30

F

r

b14000

1‘y-k–””
DIR

~+mor--
Pos

N km--A
I Z24C

! ~ F,mLm
!! ACT
t.

r

t~~

APSH #1510

APSH #1520

APSH #1530

II:SH 10

L D #14000

s’r]< #14001

STR #14002

S’r!l #14003

S’T:R #14004

STR #14005

SUBP 006

OL-T #11000

34

-5”
/:1100

SUBP 006

. . .

. . .

“..

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

CALCCLAT1O&
RESULT ADDRESS

TARGET POS1–

TIOK ADDREsS

CURRENT POS1-
TION ADDRSSS

NUMB ER OF
ROTAT1?!G OBJLCT

POS1?1ON1NGS

Calculation result output
address

Target position input
address

Current position address

Number of rotating

object positicnings

The position number
from 110,1or ill”!l

The position data is
] byte or 2 bytes.

is

in

The rotation direction is

constant or in shortcut.

Target position or one

step before

Position number of

number of steps

Execution

ROT instruction

Rotation direction output

,3 ContrOi conciitlons

(a) Designation of calculation result storage
address (APSH#XXXX)

The ROT instruction calculates the number

of steps that the rotating object should
rotate, step number of one step before or
the position of one step before the target

position, and the resuit is stored in the

designated address .

(b) Designation of target position address

(APSH#xxxx)

Designate the ac.dress at which the target
position is contained. In other words, this

is the address in which the T command from the
NC unit is contained.

(c) Designation of current position address
(APSH#xxxx)

Designate the ac!dress where the current posi-

tion is stored. For example, this is the

address of the counter that memorizes the
rotating object position ,

(d) Designation of ~nltial value of the posi-

tion number of rotating object (R NO)

RNO = O : The position number of rotating
object starts from “O.“

RNO = 1: The position number of rotating
object starts from “1.“

(e) Designation of number
tion data (P)l’T)

BYT = O: Binary i byte

13YT = 1: Binar~i 2 bytes

of bytes of posi–

or rot short-cutt:) r)e~igriatiorlof whether

ciirectlonsh.ouiclbe determined (DIR)

DIR = 0: No determination is made on

short- CUI direction. The rotation

direction 1s forward only.

Determines short-cut direction.

(g) Designation of operation conditions (POS)

p~,~ = ~: Caicu!ate the number ~f steps to
the target position.

pc,s = ~: Calculates the position or number of

s?eps of one s;ep before the target.

(h) Designation oi position or number of steps
iINc)

INC = o: Calculates the position number.

Ixc = 1: ~Calcuiatesthe number of steps.

(i) F.xecutior.command (ACT)

.J~q’ = 0:

.ACT = 1:

?;o e.xeclutionof ROT instruction.
P.1 is not affectec~.

Execute the ROT instruction.
(This is not a rise s.gnal.)



(j) Rotation direction output (RI) (5) SUBP 007 (CODE CONVERSION)

R1 = O: The rotation direction is forward.

R1 = 1: The rotation direction is reverse.

Note:

1.

7-.

The rotation direction is defined as shown
below:

8 2

1! A
INDEXED POS1TION lNUSXED POS1TION

The rotation direction in which the number
increases from the indexed position is the .

forward direction. The direction in

which the number decreases is the reverse
direction.

When the current position is equal to the
target position, the calculation result of

the number of steps of one step before .

the target position (POS = 1, INC = 1) is
“o.”

@ Use of example of ROT instruction

The following shows the control of a 16-position

rotating object, without short–cut control but for
deceleration at the position of one step before the
target position.

—-- -ICPIFT”-;>1;1

@ Function: Converts data using the PC table
prepared on the ladder.

Conversion
standard
data address

‘::; ‘;:;:’s~

Conversion
data output
address

“’’” m

Xxxx

/“-”
1

1 1
I

1

~

for the conversion

with BYT = O. as

When “3” is instructed

standard data address
shown in the above figure, the data of the
third address from the head of the table is
stored in the conversion data output ad–
dress. The head address of the table is “O.“

The status when BYT is set to “lttis shown
below. At this time, check that the size
of the conversion data table is in a even
byte number.

Conversion
standard Data table

data address head address

“’’” Lxl -- ‘:”
‘w

Conversion
data output

/

:) ErHFJINArloN OF

SHORT-CVI

DL1:LLL M’, 10S POSI

T:flN3LTLC[ID!!

lPSH 20

APSH #1500

.4PSH #lslo

1
I1,>,, ,[111111—

BY? 1

+
COD

I#14000 R1
RST

+t /714001

ACT

+ i#14002
SUSP 007

m

Num er
1,(: 1,,1,1,

Conversion
wi:h:n data

;00(1
o 2OH
1 30H

*w

mER 0P CONVER-
S1ON DATA lT~

CONVERSION STAND~
DATA AODRES S

CONVER,S10N DATA
OUTPUT AUDRESS

\o, OF l>L 1 ~.s!.l.
L()\T,i\!\(J
cOYv~?s!o\
n>\:,x
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7.7 MACRO INSTRUCTIONS ( Cent’d )

lPSH 20

APSH +11500

TPSH +9000

APSH #1510

LD #14000

STR #14001

STR #14002

SLBE) 007

OL’T #14010

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

Size of conversion data
table (Number of bytes) .

Conversion data address

No. of PC table

containing conversion data.

Converted data store

address.

Data of data table is in

1 byte or i? bytes.

Reset

Execution

COD instruction

ERROR output

-20H 1

-30H I
-40H

< Conversion data table

(

~, Control conditions

(a; Designation of number of conversion data
items (IPSH xx)

Designate the size (number of bytes) of the
conversion data table. The Maxlnlum size is

256 b,yles.

(b) I>esignation of conversion standard data
address (APSH #XXXX)

Data in the conversion data table is fetched
out kly desigr.sting the number insiclethe
data table. Designate this number inside
the table.

(c) Designation of conversion data output
address (APSH #:Kxxx)

Besignate the address to output the data

stored in the number inside t;hetable
that lS designated by Item D . When BYT

is “1,“ data at the higher side is output
to tl-.e address next to the ciesignated
address.

(d) Designation of conversion data table
(TPSH XXXX)

Table size is different depending on PC table
No .

36

~ 9000 - 9007: 256 bytes max

. 9008 - 9023: 128 bytes max

. 9024 - 9087: 64 bytes max

. 9088 - 9215: 32 bytes max

. 9216 - 9435: 16 bytes max

(e) Designation of data size (BYT)

BYT = O: When data of the conversion
data table is in 1 byte.

BYT = 1: When data of the conversion

data table is in 2 bytes.

(f) Reset (RST)

RST = 0: No reset.

RST = 1: ERROR output R1 is (cleared.

(g) Execution cc)mmand (ACT)

ACT = O: No execution. R1 does not change.

ACT = 1: ~~ec~~te~ .

(h) Error output (Rl)

An error that i~i~s occurred during execution

of the COD instruction (when a numeric

that is greater than the table size) .

R1 is set to “ 1!’ to notify the error.

(6) SUBP 009 (F)AT TERN CLEAR]

~ Function: Writes the same numeric for

the designated number of bytes from
the designated address.

I~~H o ,..

~ps~ Z() . . .

A.PSH #1500 . . .

I.D #14000 . . .

aJcJp ,009 . . .

OUT #14010 . . ,

11’riteuattern

,Vumber of bytes to \rrite

I+ead address to write

Executiop.

PCLR instruction

Ifritecompletion output



~ Control conditions

(a) Designation of write pattern (IPSH xx)

Designate a write pattern.
If the pattern is to be variable, use PUSH,

instead of IPSH, and designate the address.

(b) Designation of number of bytes to write
(IPSH XX)

Designate the number of bytes for pattern

clear.

(c) Designation of the head
(APSH #XXXX))

Designate the head address
start. PATTERN CLEAR is

designated number of bytes

address to write

for PATTERN CLEAR

executed for the
from the address.

(d) Execution command (ACT )

ACT = O: No execution.

ACT = 1: Executes.

(e)

R1

R1

(7)

CD

@

Write completion output (RI)

= o: Write not completed yet.

= 1: Write completed.

SUBP 011 (PARITY CHECK)

Function: Parity check (even and odd) of

the check data (l-byte data) .
If not normal, an ERROR output it made.

Form

I L CHECKDATA

IF+ q

s
1~’

ADDSESS
01500

CONTROL \I OE r PARi 1 I

APSH

LD

STR

STR

Sl!BP

OUT

[ ‘~~P
#1500 . . .

#14000 . . .

#14001 . . .

#14002 . . .

011 . . .

#14010 . . .

Lu3J I

Check data address

Even/odd parity switch–

ing

Reset

Execution command

PARI instruction

ERROR output

@ Control conditions

(a) Designation of check data address

(APSH #xxXx) .

Designate the address where the data to

be checked is stored. This data to be

checked is in 1 byte (8 bits) .

(b) Odd/Even command (OE)

OE = O: Even parity check

OE= 1: Odd parity check

(c) Reset

RST = O: No reset.

RST = 1: Resets ERROR output

(d) Execution command (ACT)

ACT = O: No execution of PARI

R1 does not change.

RI.

instruction.

ACT = 1: Executes PARI instruction.

(e) Error output (Rl)

When an odd parity resulting from even

parity check or even parity resulting from
~dd parity check, ERROR &tput Rl”is set
to l!l.11

(8) SUBP 014 (DATA CONVERSION)

@ Function:

Converts binary data to BCD data, or vice
versa.

i==%

Ikz=rld
I~}#14002 1 I #14010]

I

APSH #1500 , . .

APSH #1510 . . .

LD #14000 . . .

STR #14001 . . .

STR #14002 . . .

STR #14003 . . .

SUBP 014 . . .

OUT #14010 . . .

INPUTDATA
ADDRESS

OUTPUTDATA
ADDRSSS

1 ,

I

Data address to be converted

Conversion result storing

address.

l–byte or 2-bytes process-

ing.

Conversion from binary to

BCD or vice versa.

Reset

Execution

DCNV instruction

ERROR output

@) Control conditions

(a) Input address of data to be converted

(APSH #xxXx)

Designate the address where the data to be

converted is stored. In the case of

BYT = 1, two continuous bytes are used for

the address.

37



7.7 MACRO INSTRUCTIONS ( cent’d )

(b) Conversion result storing address

This address stores the converted data.
Where BYT = 1, continuous bytes are used.

(c’) Designation of number
(13YT)

BYT =, O: The processing

byte.

BYT = 1: The processing

bytes.

of bytes of data

data is in one

data is in two

(d) Designation of conversion form (CNB)

c~’v :. j: Converts binary data to E3CD clata.

CNV = 1: Converts BCD data to binary data.

(e) Reset (RST)

RST = (): No reset.

RST = ‘1: Resets error output R1.

(f) Execution command (ACT)

ACT = O: No execution.

ACT = 1: Execution.

(g) ERROR output (Rl)

R1 = 0: Normal

R1 = 1: Abnormal (The data to be converted
was birary data when CNV = 1, or

the byte length was exceeded when
Cxv = 0,)

(9) SU13P 017 (DATA SEARCH)

~ Function:

Searches the same data as the input data
in the table. If there is, the relative
address from the ta-blehead is stored in

tne output data address. If the same

data is not found, an ERROR output is

made .

‘,$l,en:3~T = O ~a’,1, imsi~. No.~ ~,,a “

“-3-
~ ~YT=O

:rIact iata address —-i

/“OIJLpct data address

“’’”m

Xote: Check that
‘oyte number when

38

the tab!e SIXC :s in as even

B~~= 1,

CONTROL

COt+Di T:ONS

IPSH 20

.4PSH #1500

APSH #1510

4pSH #1520

LD #14000

S’TR #14001

STR #14002

STR #14003

SUBP 017

CUT #14010

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

,.,

. . .

B’l:E NO. OF

DATA T.Q3LE

liEAC ,WDRESS OF

OATA Tti LF.

INPUT >ATA

.4,DDRESS

WTPLT 3AT,$

iDDRESS

xc:{ :
i RI

17

~ ,,,., ,,,,,,
‘ ,,:14*L

— SC?? cl?

Number of bytes of data

table

Head address of data

table

Search data address

Table inside number

storing address

The processing data is in

one byte or two bytes.

Reset

Execution

Execution

DSCH instruction

ERROR output

~ Control conc[itions

(a) Designation of number of data items of
data table (IPSH xx)

Designate the data table size (number of
bytes) .

[b) Designation of head address of data table
(APSH #XXXX)

Designate the head address of the data table.

The data table may be created in any place .

(c) Designation of input data acidress
(APSH #XXXX)

Designate the ac[ciress where the data to be

searc-hed is stored.

(d) Designation of output data address
(APSH #xxXx)

If the searched data is found (R1 = O) , the
r.um-ber inside the table where the data is

stored is output. Designate the output

address.

(e) Designation of data size (BYT)

BYT = 0: The ~j~ored in the data table is

in one byte.

BYT = 1: The data stored in the data

table is in t~vo bytes.

(f) Execution command (ACT)

ACT = O: NTO execution

ACT = 1: .Execution



(g) Reset (RST)

RST = O: Not reset.

RST = 1: Reset. RI is cleared.

(h) ERROR output (Rl)

RI = O: The search data is found.

R1 = 1: The search data is not found.

(10) SUBP 018 (INDEX DATA MOVE)

~ Function: Reads or re-writes data
the data table.

(a) Read

from

‘“~!3!J~a~ designated as the table inside number.

and the contents were read.

Table inside No.
storing address

IIxxxx [~] –.., s-“=.Y :
1/0 data (output 3 10
data in this case) ,/

storing address

?!XXXX IT—- ‘ ‘“” >-

(b) Re-write

. “3” was designated as the table inside number

and the contents were re-written.

Table inside No

‘-- K

i;?l~eNo.i ‘ata
storing address o

;Ixxxx 1pl ------- ...,.,
2

1/0 data (output --- 3 30

data in this case) /,/

storing address

“xxx’ m ‘—

/ ‘4 ‘-”+

E

n–1

n

‘@ Form

NLMBER OF BYTES
OF DA?A TABLE

..DAT,!TABLE HEAD
ADDRESS

[/0 DATA STORING

ADURESS

—–TABLE INSIDE
Nrkt3ER srORIKc
ADDRESS

ERROR OUTPUT

IPSH 20

APSH #1500

APSH #1510

APSH #1520

LD #14000

STR #14001

STR #14002

STR #14003

SCBP 018

OUT #14010

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

Number of bytes of data

table

Data table head address

1/0 data storing address

Table inside number

storing address

The processing data is in

one byte or two bytes.

Read or Re-write

Reset

Execution

XL1OV instruction

ERROR output

@ Control conditions

(a) Designation of number of data items of

data table (IPSH XX)

Designate the data table size (number of

bytes) .

(b) Designation of data table head address
(APSH #xxXx)

Designate the data table head address.
The data table may be created in any place.

(c) Designation of 1/0 data storing address
(APSH #XXXX)

Rw = 0: Address to store output data.

RW = 1: Address to store input data.

(d) Designation of table inside number stor-
ing address (APSH #XXXX)

Designate which data in the data table

should be read or re-written with a table

inside number. The table inside number

designates the storing address .

(e) Designation of data size (BYT)

BYT = O: The data stored in the data

table is in one byte.

BYT = 1: The data stored in the data

table is in two bytes.

(f) Designation of read or re-write (RW)

RW = O: Reads data from the data table.

RW = 1: Re-writes data from the data table+

(g) Reset (RST)

RST = O: Not reset.

RST = 1: Reset. R1 is cleared.

(h) Execution command ( ACT)

ACT = O: No execution

ACT = 1: Execution
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(11 ) SUBP 023 (MESSAGE DISPLAY)

~1 Function: Displays messages on the
GR.T of NC.

(“

I

I

I

OOOOONOOOO
ALARM

LiSERSMESSAGE

— — -—
— — — —— -.—

~.—.—

The message is
displayed under
the title of
USERS MESSAGE.

I

The message is displayed under the title
of USERS MESSAGE.

Max. number of characters and types of messages
are as follows. one of each is selected.

M3.X, number I Type I Table address
of characters

~6 bytes I 220 ~ #9216 - #9435

32 bytes 128 ! #9088 - #9215
...—.

64 bytes 64 #9024 - #9087
—

The following shows the max. number that can be

displayed on the CRT at the same time.

Max. number

L

Number of simultaneous

of characters displays
—

“~6 bytes 3 sets

32 bytes 2 sets

64 bytes 1 set
—.—

Up to 4 messages are displayed on the
CRT screen. If there is a request to clis-

play more messages, low order bits are
given the priority. Messages of higher

priority are displayed sequentially.

The displayed messages set the corres-
ponding bits to “l,” and messages to be
cleared clear the corresponding bits.
The figure below shows the correspond--

ence.

Dlspl. y ,-,~ucst

D,sn!ay status

n,splay status

Note:

IEB
[:=
[w””

12 111109~8

(

{

23 22 21 20 , 19 18 17 ~6 i

31 30 29 28 27 26 2524’
,

(23 22 21 20 !9 18 17;16

{ 31 30 2, 28 27 26 23 24

Tl150c

41501

#1502

#1503

*1504

#,1505

41501,

%1507

1. Do not set bits containing no message data
to 111,0

7 This instruction is an instruction to dis-U.
Dlav messages on the CRT screen . The in-.,
struction caring
(l-block atop ,
immediate stop

@ Form

t set NC to an alarm state
decelerated stop , and

MESSAGECONTROI.
ADDRESS

SIZE OF !IESSA[,L
COXTROL ADORESS

!WMBER OF CHARACTERS

IN ONE !IESSAGE

I’OP OF PC 1.A.31,F
C03T.41:<1Y[,
\!Ess,\r,1.

APSH !/1500

IPsH ~

IPSH 16

TPSH 9216

SUBP 023

.,.

.>.

.,.

.,,

.>.

!.lessage data control

address

Size of message control
address

Number of characters of
one message data

Top of PC table

containing message.

IIISP instruction

.> Control conditions7,

[a) Designation of message control address

(’4PSH #xxx:<)

Designate the head address that request
the message ,



(b) Designation of size of message control

address (IPSH xx)

Designate the size (number of bytes) of
message control address.

For example, when the message control

address is designated as APSH #1500
if IPSH 1 is specified, continuous 4 bytes

from #1500 are used, and if IPSH 2 is

specified, continuous 8 bytes from #1500
are used.

Note: Up to 16 types of messages are
available when IPSH 1 is specified.

(c) Designation of number of characters per
message (IPSH XX)

The number of characters for each message
varies. Designate the maximum number of
characters in the PC table to be used.

(d) Designation of top number of PC table
containing message (TPSH XXXX)

@ DISP instruction use example

When contacts AL1 - AL4 are set on, the

message corresponding to the request bits
are displayed on the CRT screen, and de-

celeration stop is performed. The display

goes out when a reset signal is given.

@ Improving USERS MESSAGE function (MX3 only)

This fucction displays messages on NC CRT screen

from PC input signals having operation mistakes or
machine defects.

The following messages are displayed:

(i) Regarding ERROR code and ERROR contents.

(ii) Showing machine operation condition.

(iii) Showing operation procedure, etc.

These messages can be displayed in NC USERS
MESSAGE screen.

There is no distinction between the ways of
displaying messages for easy operation.

USERS MESSAGE display selection

USERS MESSAGE display is selected

following operation:

The established USERS MESSAGE

selected by depressing ALM key to sel~ct’

alarm display.

Added USERS MESSAGE 2 display is selected by

depressing ALM key

Depressing the ALM
MESSAGE 1.

MESSAGE 1.

a. MESSAGE DISPLAY
DISPLAY
RSQUEST

I I

by the

1 dismlav is

again.

key again calls up USERS

instruction

Two SUBP023S can be used on the ladder.

First SUBP023

lPSH 4
I

l)ISP

SUBP023

‘ Dis>lay request [ Message contents.W&$@EQ5-+1.000 ‘ TAR. A!JETERERROR I

__ _!U91t9._~f%15..l SPiNDLESERVQ_ALARM
W;I.-.W!! !,(06ERROR -

KEY-LOCK ERROR
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7.7 MACRO INSTRUCTIONS ( Cent’d )

Second SUBP023

SLB P023 which has been used first on the ladder

is displayed under the title of USERS MESSAGE 1

on the message screen (USERS MESSAGE 1) .

Depress ALM key, and SLIBP023, which has been

used later, is displayed under the title of USERS

LIESSAGE 2 on the message screen (USERS MESSAGE
2).

B.; depressing ALM key again, the display is

reverse displayed to USERS MESSAGE 1 from USERS
.f12S5AGE 2.

Note: USERS MESSAGE 1 has only on display. By

depressing PAGE key the previous display is called

UP “

b. I)isplay specifications

Num’~er of characters in a message and message
tvues .

15 characters
32 ,Characters

64 characters

For two SUB P023S,

* 22C types (Max. )
* 128 types (Max. )

* 64 types {Max. )

the same characters can “De

usec . In this case, however, the total number of

the message types of two S5BP023s should be less

than the maximum of each message.

Display table

64 character
64 addresses between 9024 and 9087.

32 character

128 addresses between 9088 and 9215.
16 character

220 addresses between 9216 and 9435.

YJSERS MESSAGE 2 display range

Simultaneous display range
Va]id width . . . . . . . . . . . . 30 characters
Valid lines . . . . . . . . . . . . 10 lines
Ila]id No. of message . ..3 to 5 types within the

range of valid 10 lines

64characters max. ,n use

I f—— ‘)
EEEEEn’’!’!’!’!i!!’!’!!! !!!! !n!!!!!!!!I,), (!O.(!,1. I

I

~., ,4—., , —“
L.. - —–— , . ,,—. -–—— )

--- 30 ,h.,.cters :“ “5. , Uax. 5 lines at \
64 CH table (lessthan 30 C}! m US.).——

(

~–

T=

L - —+

-t

J

%xs%ulc-. .- —. —.. /

Note: When the table shown above is used for

moth.er SUB P023, range of display table is

decreased.

When the display table is ‘used for another SUBPOi
for other purposes, max. display type is limited b

~vailable table capacity.

When making a table, put “ SPACE” if necessary.

C’naracters u~. der ‘1FF’! are disregarded.
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8.1 SERIES CONNECTION (LIsT)

LD #15000

OR #15001

OR #15002

OUT #11067

OUT #13187

(1)

EDTLK

4

EDIT

LOCK
#13062

(3)
(a)

(LIST)

LD #10062

OUT #13062

(2)

MCRD RST

+

ax
!/1(3117 a ~fi12181

(LIsT>

LAMP 1

0
#11057 .MACillNE

~

HRCI READY

{/13160

(LIST)

LD #12006

OR #12007

OUT #13164

AND-NOT #14661

OUT #14301

LD #loll’7 OUT #llo57

AND-NOT #1218.1 OUT #13160
(b)

(3) ?!02
1

I

Note: In this program, coding cannot be made.
Iviakea sequence as described in (3) a, or change
the ladder as follows.

?102 PM H02130 )

b

i)i2006 J“14,466,*

I ~y~1112007 ]

Y02
EOP

P
k, ,

n
V/113164

bkg

8.3 SERIES AND PARALLEL CONNECTION

(LIST;I

LD-NOT #14210 AND-NOT #14910

AND #lo120 OUT #13174

8.2 PARALLEL CONNECTION

RT

— RAPID

(LIST)

LD #loooo

OR #10063

OUT #13000

*

M03
M03

Oc-coul/}14050
(2)

~~+~ s,,”,,,,ZR? w2 ALARM

I
~ }13187

I ER3

(LIST)

LD #13176 AND

OR-NOT #12191 OUT

#14431

#14050
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8.3 SERIES AND PARALLEL CONNECTION (Cent’d ) (4)

(LIST)

LD #14431

STR #13176

OR-NOT #12191

(2)

(a)

POW-ON Fi06

T

--* },},,,,

KRROR
3

‘–+ k-”

(L15T)

LD - NOT #14200

.4X D #14111.

OR #15100

(b)

L

ERROR

“–+ h=

‘L
i,[?WON M06

A
--& ~,,,1:

(L1:; T)

L D #15100

ST F.-:QOT #14200

AND #14111

(~)

AND-STR

OUT ?#14050

EST ERROK

*{

[106

/)1510’2 ‘RR(]R

AND-NOT +12181

OUT #15100

RST
ERROR

OR-STR

AND-NOT #12181

OUT #15100

(L15iT)

LD #12190 AT R-NOT #12192

,:>AR #1219;! OR #14361

ST I<-NOT #12190 .4ND-STR

OR #14114 OUT #13166

AN.>-STR

/ +JR

‘w=+p M /,,,220

(LIsT)

LD ;1400?’ AND #14220

STR #14001 AND #loooo

AND #13020 OR-STR

OR-STR OR #14005

AND-NOT #13021. AND #loo40

AND #looO:. OUT #13020

STR #14003

8.4 MASTER CC)NTROL RELAY APPLICATIONS

(1)

Lii& ZRY

+Z %?=/

(LI.5T)

LD #looo’7 LD #loon

AND #loooo OUT #14011

AND-NOT #14023 LD #loo12

!vlCR OIJ’T #14012

LD #loolo END

OUT ?#14010

The above ladder has the same meaning as that
of the ladder below .
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(2)

I=t ~
,Mr

* MCR

M03

+=” /}14100
M04

EE’H /)14001
DEN MO5

PH’’’12003 G

(LIST)

LD #12190 OUT #14101 ; M04

MCR DEC #1222, 05H

DEC #1222, 03H AND #12003

OUT #14100 ; Mo3 OUT #14102 ; M05

DEC #1222, 04H END

This is the code detection ladder for M code.
By use of MCR, ladder can be completed without
inserting MF in each M code.

9. SEQUENCE PROGRAM

This section describes the functions provided by
a osequence program editor ( SD20)” in temPorarY

connection with the NC unit YASNAC LX3 or MX3,

together with the operating procedures for the
. ..>.,-

editor,

The functions of the sequence program edit-

ing system fall into three major categories:

(1) Editing Sequence Programs

To erase, alter and insert commands from, in

and to sequence program.

( 2 ) Providing Hard-copy of Edited Sequences

Programs

To punch a sequence program onto a tape and
transfer data to P-ROM writer.

( 3 ) Checking Edited Sequence Programs

To check a sequence program in C-MOS and

another program written in P–ROM through
execution.

The following paragraph discuss the func-

tions and operating procedures in detail.

9.1 BLOCK DIAGRAM OF SEQUENCE PROGRAM

EDIT SYSTEM

Figure below shows the hardware constitution of

sequence program edit system.

r. .,’,.-

EDITING SYSTEM

PLNcii ED TAPL

YASNAC Lx2/Mx2

I
c~=]+~

IN

r-””!
NC\4A1N

i
DATA 1!0 lNTER-

SECTION FAc E (OpIION)

[

i
J ~,

TERF, %CE

PUKCFIED

TAPE

ST AXDARD PUNCHER *f=2z3

‘1
I OPEATOR,S sTAr103

4

, 4 STATION (NC I

Ill ‘G II “““’’’0’1I L!YEfl-!

L

Fig . 9.1 Block Diagram of Sequence
Program Edit System

(1) The sequence program editor (SD20) should
be mounted with 2 screws on the CPU rack in
the NC unit before being wired.

(2) To operate a sequence program editing sys-

tem, use the NC operator panel with a CRT as
an operator panel for the editing system.

(3) A tape reader is used to load into sequence

program editor memory a list tape with a
sequence ladder coded in it or a P–ROM format
tape written in machine language.

TAPE

(4) A tape puncher is used to punch out the
final sequence program that was edited and

checked on a list tape or P–ROM format tape.
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9.1 BLOCK DIAGRAM OF SEQUENCE PROGRAM

EDIT sysTEM ( Cent’d ]

( 5) A commercially available P-ROM writer can

be connected to the NC RS23ZC interface to
write the final sequence program into P–ROM .

9.2 SEQUENCE PROGRAM EDITOR {SD20)

(1) The name and the type of the sequence pro-

grarr editor are as follows:

Name: Sequence Program Editor

Type : JZNC-SD20

External view of the SD20 is shown in Fig. 9.2.

(2) ‘The SD20 has a C-MOS memory backed up

by ‘nattery. It can store up to a 128K-byte

sequence program to ‘be edited. The stored

sequence program is on the level of the P-ROM
format in machine language.

( 3 ) SD20 components along with their functions

are Listed below.

(a) TWO mounting holes with screws:
\lourltsthe SD20 with attached screw on the CPU

rack in the NC unit.

(’s)CNF (96–core) connector:

: Supplies power (+5 “V) to the SD20.
: lJseclto connect the NC main section with the
PC section.

(c) I<OM/RAM select switch:

Selects P-ROM in.the P.C. system or C-MOS in

the SD20 for operation or controlling.

I
I /“’”

/

v 5

L’-’”

arA3— ATTACHED SCREIJ

~ig. 9.2 External View of SD20

9.3 CONNECTING SEQUENCE PI?OGRAM EDITOR

Follow the steps given below to connect the SD.

(1) Turn off the NC unit power supply and open
its door,

(2) Remove the printed circuit board support on
CPU rac’k.

{3) Install the XSD20 with attached screws onto
the CPU rack, as s“hown in Fig. 9.3.

(4) Mount the printed circuit boart d support on

CPU rack,

(5) Fig. 9,4 shclws a setup with all connections
completed.
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Fig. 9.4 SD20 Connection on CPU Ilack
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9.4 EDIT SYSTEM OPERATOR’S STATION

The ‘NC operator’s station with CRT is used for

sequence program editing, when used as a se-

quence program editing unit.

Fig. 9.5 shows the NC ope:rator’s station
respectively for YASNAC MX3 and LX3.

,.

a

Fig. 9.5 Operator’s Station for ~X3/MX3

(1) POWER ON/OFF Pushbuttons (2) DATA Key

.

.

PO’tiER ON pushbutton For O to 9. data,kevs of O to 9 are used.

To turn on the power for the control:

Depress the pushbutton first to turn on

the control power and depress it again to
turn on the servo power. (Push this but-

ton to recover the servo power after an
emergency stop. )

PO’$JER OFF pushbutton

To turn off the power for the control:
Depress it to turn off both the servo and
cor trol powers.

For hexadecimal A <o F, address keys of A

to F are used. Commands and address input
can be made by using address keys.

(3) ‘@l (cancellation) key:

For cancellation of the input data.

(4) I@ (write) key:

For storing the input data into buffer

storage.



(5) CURSOR Keys

The CURSOR control key is used to move the

cursor. It is used to start address search.

.

●

✎

rDepressing ~~ key moves the cursor
forward.

nDepressing ~ key moves the cursor

backward, ~

Keeping the cursor control kev de~ressed

mak-es ~he cursor move automa~icalfy for–

ward or backward.

(6) PAGE Keys uPAGEDepressing the ~ key increases the editing

page by one. nDepressing the ~ key moves
PAGE

the cursor backward.

(7) ]==J Key (Function Mode Select Keys)

llepressing the NEXT key increases the function
mode number by one. Mode 6 changes to mode
1 by depressing the NEXT key. For details of
mode 1 to 6, refer to par. 9,5.

(8) ~~1 ,~,~] , and ~Bl Keys

(a) ] ERSI key:
For erasure of a block of data in a sequence
program.

(b) I INS] key:
For insertion of a block of data in a sequence
program

(c) IXLY] key:
For alteration of a block of data in a sequence
program

(d) ~0~ key:

For storing a block of data in a sequence

ladder. The block stored using the EOB key will

be the last block in a sequence program.

(9) •,~],

(a) ❑ key:
rO start storing
memory through

(b) ~Rl key:

and

ciata
tape

i OUT] Keys

on paper tape
reader.

into

‘To start verifying between memory data and
:~unched tape data.

‘To start outputting various data in memory

through data 1/0 interface.

(d) I RESET ]key:

To return the editing ~ointer to the head of

9.5 FUNCTION MODE OF EDIT SYSTEM

When the control unit is used as a sequence
program unit, four function modes can be

selected. Use the -1 key for mode

selection.

LX3/MX3 PC System Structure

1

U
P-ROM

(5EQUENcE
PROGRAM)

1
P

‘)
——

G
(NC

F-- II I

PART)

~
BOARD

)(

P-ROM
WRITER

(1) SD20 board ROM/RAM select switch

~ : From P-ROM

I
Transfer at power ON

+: From C-MOS
-T

(2)+ : Stores the edited D-RAM data in
C-MOS of SD20 board, (See (4) in the
column of MODE 4. )

sequence ladder. A~s~ used for releasing

alarm codes if their causes are eliminated.

49



9.5

9.6

FUNCTION MODE OF EDIT SYSTEM ( Confd )

Table 9.5 List of Function Modes and Functions

Function
Mode No.

L40de 1

Mode 2

Mode 3

Mode 4

node 5

\locieb

Function Mode

Edit mode
(LADDER EDIT)

Listtape mode
(souRCE TAPE)

PROM writermode
(ROM WRITER)

Parameter mode
(PARAMETER)

PC clataeditmode
[PC TABLE EDIT)

Function

Alteration, insertion , and deleting sI:–
quence programs, address search, and
writing by MDI.

. Storing,collating,and punching out of
P-ROM former tape.

Storing, collating, and punt’hing out of

listtape.

Transferring sequence programs to 12-ROM

writer.

~ (1) Registration of ver.on number

~ (2) Registration of tape comments

(3) SettingBaud rate

(4) Transfer of DR~kt to C–h!OS

(5) Punch-out of IIEC format tape

(6) Transfer of P-ROM to DRAM
or C–MOS to DRAM.

(7) P-ROM type selection

(8) Resetting of edit area

(9) Returning to NC, ~,ode

(10)1/0 device selection

(1) Zd]ttingof PC table and
aclclresssearching

(2) ,StOring,coilat]ng,and
punching-out of P–ROLI format tape

.
Address check mode ‘Checkingfor address c,upi]catlon]n

(ADDRESS CHECK) sequence program.

HIOW TO ENTER EDITING SYSTEM MODE

Gi\:n below are the EXIT STEPS to leave the

NC system mode (NC Mode) , and to enter the
~3difing sY5tem mode (SD mode) in which the

detice is used as sequence program editing
:;ystem. .4fter switchover to the SD mode,

the device permits operations described in

par. 9.7 through 9.li,

96.1 ‘When NC Unit is in Offline State

(system No. 6 + SD MODE)

The N C unit in the offline state is an ~C

unit that cannot operate in the NC mode upon
power-on, with no sequence ,program stcre’d

in FC P–ROM or CD20 C–-MOS.

Switching from the offline state to the
SD mc}de requires the following operations,

pro.7icied that the SD20 has been connected as

exp”, ained in par. 9.3:

(1) Set the System No. switch to 6 .

<2) Snap the ROM/ CLIOS select switch to RAfvl

or, the SD20.

(3) Depress the POWER ON p~. shbutton to apply

power. A comment “OPTION. AL JOB’] will appear
on the CRT.



About 2 seconds

mode is entered,

L.

LADDER EDIT

later, MODE 1 of the SD

T

MODE 1

(5) Then operate the PAGE keys to select one
of six MODES in the SD mode.

Note: Generally,the parametermode of
MODE 4 islaterenteredto clearthe edit
area,followedby the storingof the list
tape in the listtape mode of MODE 2.
For more details,referto par. 9.14,
(uOpF>RATXNG PROCEDURE. “

9.6.2 When NC Unit isin Online State
(System NO.4 + SD MODE)

The NC unit in the online state is an NC

unit that can operate in the NG mode upon
power-on, with the sequence program
stored in P–ROM or C–MOS,

Switching from this online state to the

SD mode requires the following operations,
provided that the SD20 has been connected
as explained in par, 9.3:

( 1) When the sequence program is stored in
P-ROM, snap the ROM I RAM select switch to

ROM on the SD20. Set the switch to C-MOS

for the program stored in C-MOS.

(2) Depress the POWER ON pushbutton, to apply
power (set the System No, switch to _O
or 4 beforehand) . The NC mode will be

entered.

(3) When a test run is performed
sequence program check, stop all
by Feed Hold or other operations
the ,FE~ key afterward.

(4) Set the System No. switch to

here for

NC functions
and press

,4_.

(5) Depress the F] function key, and depress

the ~E~ key. A comment ‘! (STORED) “ will

appear following another comment ‘1DIAGNOSIS!!
on the CRT.

(6) Depress the ~ , ❑ and @ keys, in that

order. Then depress the ~~ key. A comment

!!SEQUENCER EDITORII will appear on the CRT

(Fig, 9.7), About 2 seconds later, MODE 1

of the SD mode is entered (Fig, 9.8) .

(7) Then operate the PAGE keys to select one

of six MODES in the SD mode.

1.

2.

3.

NOTE

The NC unit in the online state can

enter the SD mode by the following

parameters. #6030Dl = 1 for MX3.
#6030D7 = 1 for LX3.

After switchcover from the online

state to the SD mode, the PC out-

put signals remain as they were
just before the SD mode was
entered.

Example :

A flashing PC output signal remains

on when SD mode is selected during
on state.

The minimum condition for the SD
mode to be entered by the above steps

is that “RTH” (end command of high-

speed sequence program) and ‘tRETfl
(end command of sequence program)
have been written in P-ROM or

C-MOS.

9.7 EDITING MODE (MODE I )

This mode permits the following operations:

(1) After, insert, erase, and address search
operation on sequence programs.

(2) MDI write operation on sequence programs.

(3) Loading, verifying and punching out P-ROM
format tapes.

9.7.1 Sequence Program Editing

(1) CRT display in MC)DE 1

(a) As shown below, 10 lines of a sequence

program stored in C-L!OS are displayed in

MOll E 1. A blank line is counted as one

line.
.YODE CI1 SF I.AY ml) [

~-. ~

r

LA DDP. K LDIT MOPE 1

r-- “’” “[’

10(1:)?)

ANC s(>T ,!jrlfi~

I 1 J
‘~

4
COKW.W INPUT COMPLETE 1)1 SPI.AY

L lNPU r DATA DISPL,IV .ARE.A

Fig. 9.9

(b) A line number is a serial number at-
tached to a closed circuit group beginning
with a contact input command and ending

with a contact output command,
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9.7.1 Sequence Program Editing (Cent’d )

( c ) A cursor is positioned to the command
to be edited. See the next paragraph “Ad-

dres:s search function ,, for how tO SPecify

the cursor.

LADDER EDIT MODE 1

O[)IJI LIJ $10013
AND-NOT #15034
OUT *11007

0002 SET
DSTW #1402, #15011 .OFFFFH

!0003 LD -NOT $$14020
>(J:R #loooo

/TMR $1711 .S7012

. . ...”..

Fig. 9.10

Note: If MODE 1 of the SD mode is entered

from the System No. switch at ❑ , an error
comment lI*DISASSEMBLE*!l will appear on t’ne

CRT because no sequence program is currentiy

stored, In this case, enter the parameter
mode c,f MODE 4 and clear the edit are ((6) in

par. 9.10) to reset the error comment. Com-

manc!s “RTH” and “RET’t will appear on the CR.T.

Then normal edit operations are possible.

(Z) .IDDRESS SIZARC~

.~cidl.e:;~Search searches the commands or line

to be edited. The searching procedure is

as foilows.

(a) l<ey in the commands to be searched

Keying in “O,” “R,” “WR,” “l,” “O,”’ “O,”

“o,” “(),” through the keyboard causes OR

#10000; to display at the bottom of the
CRT screen.

laRs28d(b) Depress the I~ key.

Search starts. When the search is completed,

ten-iine commands inciuding the searchec~
command will be displayed on the CRT screen.

(c) [f the keyed-in command cannot be found,
“*ERR1308*” will be shown on the CRT screen.——
Re]e,3S,3 the alarm code ‘by depressing jCANJ
or ““~~;sET ~ key.

.—

Note:

1.

z.

3.

4.

The command can be searched by keying -
in the part of the command data .

Example: For DST #1200, #1100, FF com-
mands keying-in “D,” “S,“ ‘“r,‘(“WR)’ can
search the DST commands regardless of
#1200,#1100,and FF.

Address search can be done by using only
one address

Example: For i)ST #1200,#1100,FF com-
mands, keying-in“#” “i,” “2,” “O,” “O,“
!!WRI1can searchthe commands which use
%1200regardlessof DST, #1100,and FF.

Address search can be done continuously,.

Searchingcan be continuedif
IX!&

key is pressed again after ac[dre=search.

Depress \CAN key to quitsearching.
L—

W’nenthe data to ‘be searcheclisnear the

[<QRSORI , Use the fiURSOR] key to reachA .—

the required data.

(3) Key input operations

Below are the steps to key in commands and

display them at bottom left on the CRT

screen for editing or addres:s search.

(a) Press the ADDRESS keys to sequentially

key in the alphabetic of the commands to
“De entered.

Example:

(command) (Key-in operations)

SET

OR

Use the Minus

key instead of
the Hyphen key.

Alphabetic strings will appear at bottom
le~t

(b)

1.

ii.

111.

of the CRT ‘screen. - -

Depress the la key.

For commands not requiring address num–

hers (SET, ZND, etc. ) , a semicolon (; )

is displayed after each to complete the
key-in cperation.

For commar, ds requiring address numbers
(OR, ~fov, etc. ) , ~ symbol ‘!#!! is dis-

played ,after each to prompt furt’ner entry.

Snterlng an alphabetic string other than

the commands causes a comment “*ERR O1*”

to appear cm the CXT. This is reset by

depressor. g the
a 3’ !fl=~ ‘ey”

-—.>L.H<L, IILO L, U:,,,IA!,J

CURSOR indicates the searched command
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(c) Key-in address numbers (followed by bit
numbers if necessary). For commands re-
quiring one address number (e. g., OR),
entering the required number of digits

causes a semicolon (;) to appear auto-

matically after each number, thus complet-

ing the key-in operation.

(d) Press the ~ key. For commands re-
quiring two address numbers (e. g. , MOV),
symbols “ , #“ will automatically appear
after entry of the first number.

(e) Key in the next address number, and the
number will be displayed.

(f) press the ~~ key. A semicolon (;)
will be displayed to complete the key–in

operation. If an inadvertent key is
pressed in each section explained above,

~orrect key ~N~ ‘ey and then press the

press the

I SET ; I
Fig. 9.12

Fig. 9.13

kL----uJ0’J’’’02’ i
Fig. 9.14

The above procedure covers most of the
commands, with only a few differences
for some. In any case, a semicolon (;)

appearing at the end of the entered data
indicates the end of the key-in operation,
On the data thus keyed in, address search
and editing functions by the ; INSRT /,

~—
‘~A~T=- and EOB ]keys are available.‘———_.

(4) Edit Clperation (~1~ ,m ,iERASE ] )

The command specified by the cursor can be
altered, inserted or erased.

(a) Alter operation
..—.

Depress the ALTER ~ key. The command speci-,————.—.
fied by the cursor will be erased and

replaced by the command just

After alteration, the command

the old one remains specified.

entered.
that replaced

I LADDER EDIT MODE 1

0001 LD #loo13
AND-NOT #15034
OUT #lloo7

0002 SET
DSTW #1402, #1500 .OFFFFH

r-!-
0003 LD-NOT #14020

,O,R #loooo
?MR #1711, #7012

/ I AND-NOT $16003

RALTER KSY

LADDER EDIT MODE 1

0001 LD *1 OO13
AND-NOT S15034
OUT *11OO7

I I 0002 SET
D S TW !$1402, #1500, 0FFFFH

+

0003 LD-XOT i$14020
AND-X’OT ::; ;;3 *7012
~iiR

I
Fig. 9.15

(b) Insert operation

Press the I INSRT ] key. The command just

entered will be inserted following the
command specified by the cursor.
After insertion , the command just inserted
remains specified.

LADDER ED[T MODE 1

0001 LD !410013
AND-NoT #15o34
OUT #lloo7

I 0002 SET

+

DSTW S1402, #1500, 0FFFFH

0003 LD -NOT #14020
x, Q R #loooo

TMR #1711, #?O12

+;

AND-NOT !416003

INSRT KN

LADDER EDIT MODE 1

1 0001 L D #loo13
AND-NOT #15034
OUT #llou7

I 0002 SET
DSTW #1402, *1500, 0FFFFH”

‘> 0003 LD-XOT #14020

L-
()R Sloooo
&,S1l-\OT #16003

Fig. 9.16

(c) Erase operation

Press the
Mkey” ‘he command

specified by the cursor will be erased.
After erasure, the command following the
erased command is specified,
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NOTE97.1 Sequence Program Editing (Cent’d)

LADDER EDIT

7

MODE 1

0001 LD #loo13
AND–NOT $!15034
OUT $$11007

I 0002 SET
DSTW #1402, $1500, 0FFFFH

I

t

0003 LO-NOT #14020
.$;~ $10000

$?1711 .s 7012

~:ASE KEY

h

LADDER EDIT MODE 1

I 0001 LD $10013
AND-NOT #15034

~1
OUT #lloo7

I 0002 SET
~ D S TW #1402, #1500 .OFFFFH

Y-
0003 LD–NOT *14020

TMR MI?11,$7012
~L!T H1105O

L
Fig. 9.17

(5) Low-speed processing sequence program

division

lfhen the edit operation of sequence program
is completed in the edit mode, the sequence

program should be divised for low speed
wrocessin~ ..

Depress ~he~]key, and then~l key with
MODE 1. ‘I’he programs are automatically

divided for low-speed processing and number
of section count is indicated.

9.7.2 MDI Write Operation on Sequence Program

In MODE 1, a sequence program can be written

by LAEI key-in operations from the beginning.
The write operations are as follows:

<1) operate the NEXT to select MODE 4.

Clear the edit area (see par. 9.10 (6) 011 page 59.)

(2) operate the NEXT key to return to MODE 1.
This operation returns the cursor to the

beginning of memory, Commands “RHT and

“RET; “ will appear on the CRT.

(~) ~eY in the desired command by the operation
of par. 9.7.1 (3) on page 49.

(4) Depress the[w kev, and~he command

just keyed in will be inserted following the
command specified by the cursor. The in-

serted command will be specified anew.

(5) Repeat the operations of (3) and (4) above
to write the sequence program consecutively.

-— —
(6) Finally, depress the ~fl, ~,, ” ~ and ~EOE ~
kews, in that order, to complete the writing

. .

2.

Depress~ng the ~ key inserts
the command just keyed–in following
the command specified bv the cursor,
and erases allthe subsequent com-
mands . ‘That is, the command stored

by the ~~ key becomes the lastl—
command of the sequence Frogram
at that time.

Consequently, in the edit operation

of par. 9.7.1 (4), the =~ key

can be used to erase allccmmands
following a specific command (see
Fig. 9.18).

Depressing the ~ key in-

serts AN D-.VOT command al”terOR
command and deletes allthe com–
mands stored after AN D-NC)T.

LA ODER EDIT .MODE 1

0001 LD #loo17
AND-SOT $15034
OUT #lloo7

0002 SET
i)STW #1402, i11.50().OF FF’FH

0003 LD– NOT S14020

‘“ ‘%.
nloooo
$$1711, S7012

AND-NOT ~:~oo~

f
\

LADDER EDIT MOOE 1

0001 LD *1 OOI3
.ASO–NOT s15034
OIJT *11OO7

0002 SET
OSTW $14(12 .s15(10,0E” FFF-H

0303 LD-PYOT S1402[J
OR #loooo

—-.,4: ND-NOT #;tjl)03

)

3. Section count display function:
Upon completion of a ladder se-
quence editing process , depress

the ~T or ~ key to produce—.
the section and CHECK SUM (total).
“Then the section count is dis–

played aa shown below. ~~ or

~R~ kev can clear this.
~.—ti ,

,— —,,

pool ,.,) S!l, w,:,
\\i)\(T c)511.3i

Fig, ‘9.19of the sequence program (RET = sequence
program end command) .
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9.7,2 MD I Write Operation on Sequence Program

(Cent’d)

4. Search function of section marked
****

After finding the section count by..
keying [~ , the portions in the

ladder where the section is in-
serted can be searched.

(a) Key-in ❑ and then, -1 four
times. The section count “n“ (two

digits) to be searched, and ~ .

1-!(b) Key-in ~’ ,

(c) When the search process has been
completed, the sequence ladder for that
portion is displayed. If *ERR.0Q8*

(search error) is displayed, clear it

by depressing the [=] key.

9.7.3 P-ROM Format Tape ln~ut/OutPut Function

(~,ro~p
MODE 1 permits a P-ROM format tape on the

machine language level to be inputted,

verified and punched out.

(1) Inputting P-ROM Format Tape ( ❑ )

A sequence program stored in the form of
P-ROM format tape is reedited.

(a) Set a P-ROM format tape on the tape
reader,,

(b) Depress the ❑ key. This will move the

contents of the P-ROM format tape into PC20
RAM memory (edit area) . If an inadvertent

tape read operation or an erroneous entry

is detected, *ERRO03* is displayed on the
CRT screen and the tape stops on an

16K-byte boundary. Although depressing

the ~ key again can reset the error and

continue loading the tape contents, it is
recommended to run the tape from the

beginning. Should the error recur, the
tape is not usable,

REMARKS:

i. To verify whether or not the contents

are punched out correctly, continue the

verification of ( 2 ) above.

ii. A feed hole punch portion about 75 cm

long is provided at the both ends of the

tape.

NOTE

1. The storage devices and tape

punchers for P-ROM format tapes

and list tapes are designated by
MODE4, FUNCTION 10.

2. Storing data on P-ROM format tape
is only about one tenth as bulky as

that on list tapes. However, a list

tape cannot be produced directly
from a P-ROM format tape. This
format is convenient for punching

each sub st antial amount of data for
storage.

9.8 LIST TAPE !NPUT/OUTPUT MODE ( MODE 2)

MODE 2 allows a list tape with a sequence ladder

coded in PC instruction words to be loaded,
verified and punched ~ut.

(1) CRT Display in MODE 2

Operate the PAGE keys to select MODE 2, and
the following screen will appear on the CRT:

\ SOURCE TAPE MODE 2

.MEMORY

TAPE

(2) Punching Out P-ROM Format Tape (1 OUT I)

An edited sequence program is punched out onto

a P-ROM format tape.

(a) Connect the tape puncher (see NOTE 1) via
the data 1/0 interface option of the NC unit.

(
(b) Depress the[RESETjkey and 10RG Ikey orderly
The cursor will return to the beginning of the

sequence program.

(c) Depress the ~0~ key. The contents of PC20
RAM memory will be punched out onto a P-ROM
format tape on the machine language level.

Fig. 9.20

Note : SOURCE TAPE should be regarded as the
same as LIST TAPE,

(2) List Tape Definition and Rules on List Tape
Creation

(a) The list tape is defined as a punched tape
with a sequence ladder coded in PC instruction

words. See Fig. 9.21.
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98 L18T TAPE lNPUT/OUTPUT MODE

( MCIDE 2)( Cont’d)

(b) The rules for creating a list tape are as
follows :

i. The list tape may be punched either in l+XA
or ISO code; the code is automatically
identified when the tape is read in.

ii , The beginning and end of the list tape

should be in the following format:

For EIA code

<
LIST DATA

‘-”--––EOR OR C~C)R ~R. ..–
(

For 1S0 code

-!:
LIST DATA

\“
––% LF/NL

‘% ‘=

111. The following rules should be observed

in punching ‘a list tape from a hand-

written list (Fig. 9. 22) :

CODING

LIST

2(
O,o,q \ L,D,-,N,O,T

, A,f?,1)
- OUT

l,,l!,
0,0,0,~ lS,E,~

DSTU, t
1

o,o,o,~ ]7.,D, , , L
$ , 1 AND

1 lT, M,& , , ,

, [0, U, T,

4

1

, 1 1 ,
0,0,0,< L,D, :::i

, 1 , 7 1

I,, i ! 1

, , , ( ,

,
l–:-!

Punching CR (or LF/NL) at the beginning

of a line specifies a line feed.

All blanks must be filled with space

dco e.

In a label part, punch a number (line
No, ) or space,

For PC table, follow the format in

Fig. 9.23.

NOTE

Line numbers and comments are only

for readability and are insignificant

in assemblin g. The line numbers may

~or may not match t’nose that were en–
tered; The editor internally processes

the line numbers regardless of the

entered line numbers for display on
the CRT and printing. No comments

are stored in memory, nor are they

displayed on the CRT or printed out.
l!+!! is used for 1S0 code.
llNI! is used for EIA code.

!4C & XSD

LIST TAPE

,?-.,

.4
f

[

u

TAPE
READER

(-
--+

‘“-’
TAPE

.

/

-4
\

-)ASSEMBLE

I

A
L_--_)-f .i&&lBI.E,,

Fig. 9.21
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Note. Symbol “ s “ indicates CR or LF/NL. Fig. 9.22 CODING SHEET

~MOCON CODING SHEET

Fig, 9.23
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9.8 IJST TAPE lNPUT/ OUTPUT MODE

( MC)DE 2)( Cont’cl)

( 3) Assembling and Storing List ‘Tape

P. designed sequence ladder is coded a

data used for editing .

(a) set a list tape on the tape reader.

(’b) Depress the ~ key. List tape data will
be loaaed into DRAM memory (edit area) as
they are assembled. If a code error or

punch error is detected, the tape is kept
read in and the error is loaded as “NOPi’

Cocie. No error indication is given.

Note: “Assemble” operation means convert-
ing PC instruction] words in list form into

rr~chine language. It follows that the ?C20
edit area holds data in machine ianguage.

(4) Punching Out List Tape (1OUT )

The edited sequelce program for listing on a
prim ter is punched out in the form of list
tape .

(a) Connect the FACIT 4070 or equivalent tape
puncher via the c[ata 1/0 interface option of

the NC unit. Re~er to MODE 4 FUNCTION 10,

(~) gepress the I RESET ~ key. The cursor will

return to the be~inning of the sequence
program.

(’c) Depress the ~OUl~ key. The contents of
PC2,] ,nemorv will be punched out onto a list

tape of the “PC instruction word level.

(5) Reading-in, ~,unching-out, and verifing

of PC data tables ( EN] , ~j , ~] )

Operations of reading-in, punching-out,

and verifing PC data tables should follow

the procedures shown below.

Reading-in (~] ) . . . press ~ and ~j keys.

Punching-out (~-OUT~ ) . . . press ❑ and ~
keys.

(t) PAUSE function

Since length of list tapes tends to become
lone , more than two tapes are sometimes~-
needed. Therefore, P~L~SE

pro.~icledfor the ~ , and

of i“lSt tapes.

function is

-1 operations—.3

(a) ~OUT ~ (punch-out)

If 1CAN ] key i:s pressed while a list tape is

punched out, then up to the end part (i.e.
AND #10013; %) of a command code will be

punched out, II(3~TT pAUSEIT will be displayed on

the CRT, and the punching” out stops. If the
OUT key is pressed again in this state, then
following data will be punched out. However,
if RESET key is pressed then the punching
out starts again from the beginning of the

data.

(b) ~~ (reading in and verifing)

For reading-in and verifing operations of a

list tape, w“nen the last “%“ of a command
code is read–in,, !II.NP.AU SE” is displayed

a% a corresponding operation stops. If

~ key iS yressed after changing a

tape then following data will be stored or

verified. However, if ~RESET ] key ~S

pressed, then storing or verifirigstarts

1.

2.

2.

Gc)ntinue
above to
correctly

first part of the data.

NOTE

the ~,erificationof (2)
check thatthe program is
punched out.

.4feed.hole punch portion about 75
Cm long is provided at the beginning

and the end of the punched-out tape.

The above steps apply to the punch-
ing of data in 1S0 code. TO punch

v
out in EI.A code, press the ~

key while keeping the @ key de-
pressed.

9.9 P-ROM WWTER MODE [ MODE 3 )

This moue is used to transfer a sequence pro-
gram or PC table data from DRAM memory to a
commercially aval]ab~e P–R(JM writer connected

to the cont~ol via the RS232C interface of
the INC.

(1) CRT Display in MODE 3

operate the NEXT key to select MODE 3.
The following screen wiil appear:

Zig, 9.25 Display in Mode 3



The line !130–33!T indicates the 64K bytes edit

area of the SD20, and the location number
shows the field in which the sequence program

is actually written. Numbers 30, 31 and 33

represent location numbers of P-ROMs (32K each)

for further identification. That is, the edit
area is represented in terms of P–ROMs. The

above example indicates that a sequence program
occupying 2 P-ROMS, #30 and #31- is stored.

To transfer PC t~~& data, set the display

shown below by
@

key.

Fig. 9.26

(2) Selection P-ROM Writer

(a) The user is expected to prepare a com-
mercially available P–ROM writer with the
following 4 features:

(i) Reading in the IIIntel “Hex Format” is avail–

able for data transfer.

(ii) Writing to the P-ROM 27256 (made by INTEL)
is available.

(iii) The RS232C interface is provided.

(iv) One of the data transfer baud rates

shown in Table 9.2 on page 61 is usable.

(b) The following are some recommended P-ROM
writers that meet the above requirements:

Recommended P-ROM Writers

P-ROM Writer I Manufacturer

P-ROM Programmer: MINATO ELECTRONICS

MODEL 1866 INC.
—

PECKER-10:

PKW-1OOO +
AVAL (U. S. A.)

Personal Module
Represented by Tokyo

IIu~_ 3F,I Tsushin Kogyo

Fig. 9.27 P-ROM Writer

(3) connecting the P-ROM Writer

Prepare the plug connector for RS232C inter-

face receptacle (DB-25P) furnished with the
NC. Form a cable by coupling the connector

with its counterpart attached to the P-ROM
writer, as indicated in Table 9.1, The cable
length should be about 3 meters (10 ft. ) or

less. No special cable (shielded, etc. ) is

needed. For installing this cable, refer to

Fig. 9.2 on page 43.

Table 9.1 Specifications of Cable

for P-ROM Writer

xsD (Df3-25P) P-ROM Writer

Abbre- pin Connections pin Abbre_
Signal No

viation No. viation

, I 1 ! 1

X!L_EEx ‘ata! zl~lq ‘D

RD
Received
data II~~3RD

! I I 1 t

RS
Send re- 14 ~ 4 Rs
quirement

Cs 5 0 5 Cs

DR ~ 0 Blank Q 6 DR

SG
Signal

17 0 0 7 SG
ground

7 0

‘8

(Not used ,

~ 19

Data pro-
ER cessing 20 OBlank 20 ER

relay

21

Not used j ;

I 25

Note: Connections applicable to
terminal connections.

59



9.9 1P-ROM WRITER MODE ( MODE 3) (Cent’d )

(4) Writing Operation to P-ROMs

~~~ to write to P-ROMs by use of the P-ROL4 ~

L :

writer PKW–1OOO of Toyo Tsushin Kogyo. For

details, refer to the instructions for P-ROL4

writers:

(a) Transfer conditions of PKW-1000

P-RC)M selection

Se.ect type 27256 FUJI made by Fujitsu Ltd.

or type 27256 ll’l TEL made by INTEL Co.

Bit construction setting of serial data

DATA (Number of data bits) : 8
PARITY: No

STOP (stop bits) : 1

Baucl rate settir g

Se[ect “4800 BP!;. “

Transfer format setting

Se\e<:t IIINTELLIIC HEX. “

(b) Connection of cable RS-232C

PK’,Y-1000 SIDE SD20 SIDE

‘FG: 1 —— 1

(c)

i,

ii.

111.

i>,,

RTS: 4 4

~rs: 5 —

1

L~

D!5R: 6 — 6

SG: 7 —

+

7

rllR: 20 —J 20

Writing to P-ROM writer PKW-1OOO

Connect the P–ROh4 .wirter to the

RS232C interface of NC.

Turn on the NC unit and switch to
the XSD mode.

Set the baud rate of the ?-ROM
writer (480C bps) to “09” according to
the procedure of the parameter mode
1!SD MODE (i” (4) on page 63.

Return to the P–ROM writer mode of
MODE 3. Viewing the CRT screen,
note down the location numbers of
the P-ROMS to write-in (Fig. 9.25).

For, example, note down #30 and

#31 in the ;bove case.

v. Turn on the P–ROh4 writer. (Transfer

condi- ti.on setting of PKW-1OOO should
be completed before turning on the
P-ROM writer. )

vi. Depress the ~ and @ keys on

the editing panel. (See Fig. 9.28)

~I

I

R(IvH’RITER \loDL 3

I
R(IJI\O= F\C-l

[---------- 1

vii.

~
R,l\l

Fig. 9,28

Kev-in a desired Z-digit P-ROM location,
number (noted numbers in procedure

iv. ) from editing panel. Ifthe 3,0

and ~] keys are keyed-in, display

shown in Fig. 9.29 will appear.

as

..
VIII,

Fig. 9.29

Reset the P-ROM writer by reset key

ix.

M on PKW-1OOO. There are two

transfer methods from the SD20 to
buffer RAM on PKW-i OOO: data

receiving command method and CPU

communicate mode method. The CPU

communicate method is recommended.

Depress ~ , ~ and B keys on

PKW-1OOO so as to be in CPU commu-
nicate mode. The asterisk (*) is dis -
~iayed on the screen as the response.
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R(3M WRITER MODE 3

Roil X().=:3() F\(:=l

1 ---– ---–--––1
*.

*3CI

x.

Fig. 9.30

Key in ❑ and ~ on editing panel.

RESPONSE

Data transfer is completed.

*

I{()\l \(J-3[J

I I

*1{

I
* ){

ROM NO-30

[---- 1

** * 1

When ❑ key is depressed, buzzer in

P–ROM writer sounds as the response.
Data is transferred from the SD to

the P-ROM writer and increase
asterisks (*) on the screen. ( See
Fig. 9.31. )

The response appears on the screen.

I
R()\l\() -30 I
1 I

[
*

I

ElR key on the editing panel is depressed.

o

Ro\lN(J-3O

1 1

** **

I* —TRANSFER CONPLETE RESPONSE

The response appears on the screen.

xi. After the

reset the

Fig. 9.31

data is transferred completely,

P-ROM writer by IRSTI kev.—-

With steps i. through xi., data transfer from

SD to PKW-1OOO and write-in to buffer RAM

will have been completed.

‘ Steps to write to P-ROMs by use of the

P–ROM writer, MODEL 1866 of Minato
Electronics Inc. For details, refer to

the instructions for P-ROM writers.

(a) Writing to P-ROM writer Model 1866

i. Connect the P-ROM writer to the RS232C

interface of NC,

ii. Turn on the NC unit and switch to the
SD mode.

.. .
111. Set the baud rate of the P-ROM writer

according to the procedure of the
parameter mode “SD MODE 4“ (4) on page

63.

iv, Return to the P-ROM writer mode of
MODE 3. Viewing the CRT screen, note

down the location numbers of the
P-ROMS to write-in (Fig. 9.25).

For example, note down #30 and #31
in this case.

v. Turn on the P-ROM writer,

~~ key on the editing panel is depressed.



9.9 P-ROM WRITER MODE ( MODE 3) (cent’d)

vi, When depressing the l_ ~n~ ~]

keys on the editing panel, POM WRITER
screen will >ppear.

vii. Sey-in desired 2–digit P-ROM loca-

:ion number from the editing panel.
‘The first keys to be depressed, in
this case, are 3 and o .

——
Viii . Depress the @ key. The typed

P-ROM number will be displayed, and

the specified sequence program data
will become ready for transfer to

the P–ROM writer.

f RCM WRITER MODE 3 ]

RO>I %0 =30 F?x’c= 1

I––.. –_. ..–_______I

***

*

ix.

x.

xi.

xii,

Xlll ,

xiv ,

xv .

.xvi.

Fig. 9.32

Reset the P-ROM writer, and place
it in the remote mode. The CRT
screen will ;~ive the response “#. “

Depress @, < and ~ Keys on
the editing panel. Data will be

transferred from XSD to the P-ROM
writer and increase asterisks (*)

on the screen (Fig. 9.32) .
With the data transfer completed,

a comment “OK” or an equivalent
response wi” 1 appear on the screen.
If the transfer is stopped midway,
repeat from step viii.

lleset the P-ROM writer.

!Setan erased P–ROM on the P–ROM
writer.

c= mPress the Cg and ST keys, in that
order, on the editing panel. The

data will be written to the P–ROM.

;2u11out the P-ROM with data written
in it from the P-ROM writer and keep
it for future use (writing to #30
!~–ROM comF,leted).

——1

I
!Iepress the \ RESET ~ key on the editing

l~anel. Control will return to the
~node in which to specify the P–ROM

number.

‘To write to all P- ROLIS, repeat steps vi.
through xiv. In this example , repeat

steps vii. through xv. for writing to

’431.

9.10 PARAMETER MODE (MODE 4)

(1) CRT Display and Functions in Parameter
Mode

Operate the NEXT key to select MODE 4.
The screen shown below will appear, dis-

playing the functions available in this
mode. Keying-in one of the numbers (1 to

10) corresponding to the desired function
selects that function. Given below is a
detailed description of how each function
can be utilized.

PARAMETER M (;L

~~l~c~lo~ I–– VERS10X sO.
2—— T.AF’EcO\l\lEXT
3–—1/0 DEFIs K
4——SYSTEM SAI’F
5——o EC T.4i’E
6--—Ro\l sE[<F:c”r
7–---SYSTE\l i.0,41)
8——[..+DDER (;l.E.AR
9–– SYSTF;Y RE7”[”R\
!0– -–1/0 SE I.E;CT

* 1234 i67:OO1376j

Fig. 9.33

i. Version No. registration

2. Tape comment registration

2>. Baud rate seeting

4, Data transfer from DRAM to C-MOS

5. Punch-out c)f DEC tape

6, Se]ection of P-ROM type

7. Data transfer from P-ROM to DRAM

8. Edit area clear

Q. Reset to NC mode

10. 1/0 device selection

(2) Registering Version Number (1. VERSION NO.

This function is used to register a sequence

program version number. Be sure to register
the number befcjre writing to P–ROM.
The steps to do this are as follows:

(a) Operate the NEXT key to select MODE 4.

(b) Depress the ~ , ~,
~ Key.

(c) Key in a 7-digit number for the desired
version number,

(d) Depress the :WR key. The 7-digit number
will be registered as the version number.

The registered version number is displayed as
shown in Fig. 9.34, upon appiying power to
the NC system.
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YASNAC

MX3

VER 65432.10

FIZ 34567

VERSION NO. –-

OF SEQUENCE

PROCRAM

Fig. 9.34

The high-order 5 digits are separated by a

decimal point from the low-order 2 digits.
What the digits signify for easiest identifi-
cation is up to you.

(3) Registering Tape Comment
(2. TAPE COMMENT)

This function is used, upon punching out a
P-ROM format tape or list tape, to punch a
registered tape comment in perforated ornate

characters following the feed hole portion.

The steps to make registration are as follows:

(a) Operate the ~=~ key to select MODE 4.

(b) Depress the .2 , ~ key.

(c) Key-in a comment in 10 characters or less.
The keys shown shaded in Fig. 9.33 are usable.

(d) Depress the ~ key. The typed characters

will be registered as the tape comment.

Typical Ornate Characters
(10 characters c,rless in practice)

(4) Setting Baud Rate (3. 1/0 DEFINE)

This function is used to match the baud rate

of the SD with the data transfer rate, or
baud rate, of the RS232C interface.

The steps to do this are as follows:

(a) Operate the NEXT key to select MODE 4.

(b) Depress the ~ , ~ key.

(c) Key in one of 2-digit numbers “00” to
II19!! that corresponds to the baud rate of

the P-ROM writer. Refer to Table 9.2.

(d) Depress the ~ key. The baud rate
will be registered.

Table 9.2

Key-Input Value
P-ROM Writer

Baud Rate Data stop Data stop
signal signal
= 1 bit = 2 bits

50 00 10

100 ! 01 11

110 I 02 I 12

150 I 03 I 13

1200 I 07 I 17

2400 08 18

4800 I 09* I 19

* Baud yate ‘10911is automatically set when

the SD mode is entered. The rate re-

mains unchanged if the above operations

are not performed.

Note: Number of bits in data stop signal
depends on P-ROM writer.

(5) Data transfer from DRAM to C-MOS
(4. SYSTEM SAVE)

This function transfers the contents of an

edit area (DRAM) to a save area (CMOS) .
The steps are as follows:

(a) Depress the NEXT key and select MODE 4.

(b) Depress 41 key and then ~ key,

(c) Depress ❑ key and then ~ key to save
ladders. Depress
to save tables.

❑ key and then ~ key

(d) “SAVE END” will be displayed when the

saving is completed. !lSAVE ERRORn will be

displayed when an error is detected. If an

error is made then repeat from the step b.

Fig. 9.35
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~.m PARAMETER MODE {MODE 4) (cOflt’d )

(6) Tape punch-out of DEC format
(5. DEC TAPE)

This function punches-out a tape (DEC tape)
which can be used to check the contents of a
PROM in a systerr which does not have the SD20,
Data in sequence ladders or PC tables are

sometimes edited in the SD20 and then they are
transferred to th~:PROM. Following steps show
the procedures.

(a) Depress the PIEXT key and select MODE 4.

(’a) Depress M key and then ml key.

(c) I)epress ❑ }:ey and ~ ~to ;unch-out

ladders, if needed.

(cl) To verify thi~s tape, select system NO. ~’
I1o FF LINE JOB” will beand then apply power.

displayed on the CRT screen so that press

~v~~ key on the operator’s panei at the time.

Wrhen these operations are completed, “RDY’!
will be displayed on the CRT. if an error is
found while verif.ring, the contents of error’s
address memory ~~illbe displayed. TO verif;J
the taoe continuously, press ~VERi key again.

(7) 13-ROM type seiection (6. ROM SELECT)

When reading-in, punching-out, or verifying a
P-ROIVI tape or wi~en selecting data for a P-ROM

of MODE 3, this ~“unction selects P-ROM type.
P–R(]U[ type is 27256 when power is applied.

This function is rlOt used in this system

because all the P--ROh4 types become 27276 in
advance in the system.

(8) l)ata transfer from P-ROM to RAM and

from C-MOS to RAM (7, SYSTEM LOAD)

~’nis function transfers a sequence program

which has been changed to a type of hard-

w;are by a P–ROM in a PC or a program which

is siored in a C–tJOS memory of the SD20

iwto a RAM memory in the SD20 (edit area) .

Operations should follow the steps shown

below .

[a) 13y using the ROM/CMOS switch on the SD20,
choose from which part (ROM or CMOS) the
transfer to DRAM is to be made.

(b) Depress NEXT key and select MODE 4.

(c) Depress !71 key and then ~~ key.

(d) Depress ~ <ey and Lhen ~@ key.
T’ne contents of the P–ROM or C–MOS is trans–
ferr~d to the edit area of the SD20.

(e) For PC table, press ~ key and then
~—
IWR’ key.

(9) clearing of the edit area (8. LADDER CLEAR)

This function clears the edit area in the SD20
(DRAM memory) or the save area (C-MOS) . Make
sure to perform this operation loading a
sequence program into the edit area for the
first time in the SD mode or after replacing
the battery. Following steps show the

procedure.

(a) Depress the NEXT key and select the MODE 4.

(b) Depress ‘~ key and then ~ key,

(c) Clear operation

For ladder clear: Depress the keys in the
following order.

(i) C–MOS side ~~, ‘~ , ~

:~,l@(ii)RAM side ~ ,\

For PC table: Press the keys in the follow-
ing order.

(i) C-MOS side ~fl , ~~ , ~1

(ii)RAM side ~’,=J) ~~ ~

(10) Return to the NC mode
(9. SYSTEM RETIJRN)

This fi~nction returns a mode from the XSD mode
to the NC mode. ‘This will be explained in

the par. 9.11.

(11) Input /Output device seiection
(10, I/b SELECT)

‘This functior. selects 1/0 port used in the SD
mode,

(a) Depress the NEXT key and seiect the MODE 4.

r~ kc!;,(b) Depress _ @ key, l= keyand then ~

/,
,C) Depress ~ and then ~ key. Here, the

contents of (n) is given by the Table 9.3.
The initial value of (n) w“hen power is

applied is zero. Once (n) is determined,

tlie value will be retained until power is

turned off or the mode returns to the NC
mode,

Table 9.3

n I Input Device Output Device
I

*5 I E -

S10: Serial interface

( f ) When the dat:. transfer is comp~eted,

“LO.lD END” will be displayed. When an error
is made, !tLOAD IIRROR!! will be displayed. If

an error is made then restart from the step c.
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9.11 PC DATA TABLE EDIT MODE

Following operations can be done in this mode.

(1) Editing and address searching of PC

data tables,

(2) Storing, verifying, and punching-out of
P-ROM format tapes.

9.11.1 Editing of PC Data Tables

(1) CRT display in the MODE 5

(a) When the NEXT key is pressed and MODE 5
is selected, the CRT displays the following
figure (shown in the Fig. 9. 36)

TABLET EDIT MODE5

TABLE PARAMETER
1: USING TABLE
O :NOT USING
SETTING :0

Fig. 9.36

(b) Fix the SETTING to “l” by pressing ~_J

and ~. This operation makes the PC data
table usable. When the table is not used,
fix the SETTING to “O” by pressing ~~ and

the FR1.—. -

(c) Actual edit mode is given by depressing
,PAGE 1

M key shown in Fig. 9.37.

T.$BLE EDIT MODE 5

TC000 FF
CST

PAGE 1

Fig. 9.37

(2) Address search function

This function searches table numbers,

(a) Key-in a table number to be searched.

Example: By keying-in g , ~ , i) , :g”i,

the CRT displavs 9100.

(3) Key input operation

(a) Each data can be fit into

or an ASCII code data. CST

data at the HEX and displays
reads in input data as ASCII

a literal data
reads in input
them. ASC
code and dis-

plays them ~ Anything which is not present

in the ASCII code is displayed as “ @““ CST
in Fig. 9.37 indicates that the data is cur-
rently a literal data. If the cursor is moved

to this position and ~ key is pressed,
then ASC and CST can be changed alternately.

(b) Data can be rewritten in this state.

Example:

In case of literal data Key-in “4,” “ 1,”

m.
In case of ASCII code data Key-in

d, m“

9.11.2 Reading-in, punch-out, and verify a
P-ROM format tape (IN, OUT, and VER oper-
ations)

Like the ladder in the MODE 1, this can be

‘one by “sing ❑ ‘ m ‘ and m ‘eys”
Refer to the P-ROM Format Tape 1/0 function
in par. 9 .7.3 for details.

9.12 ADDRESS CHECK MODE ( MODE 6)

This function checks address duplications

in the sequence ladder created by the SD20.

(1) Check address area

#looo to #lo99

++1100 to #1199

#1200 to #1299

#1300 to #1399

#1400 to #1999

#1700 to #1799

#7000 to #7099

#7100 to #7999

(Input from a machine)

(Output from a machine)

(Input from the NC)

(Output from the NC)

(Internal registers)

(Timer )

(Sequence parameter)

(Keep memory area)

(2) Check operation

Number of “OUT #Xxxxx” will be counted in

the sequence ladder.

(i) For #1000’s, #lZOO’s and #1700’s, an
address error will be displayed, if, for
example, a command such as #17521 (this

address not an output address) can be found.

(ii) For #1100’s, #1300’s from #1400’s to

#1900’s and from #7100 to #7900 or more, if,
for example, more than two commands such as
I!ouT #1111211 can be found then an address

error will be displayed.

(b) Depress “E] key. The cursor moves

to the table number which has been searched.
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9.42, ADDRESS CHECK MODE [ MODE 6) (Cent’d )

(3) CRT display :.nd its operation method

(a) ‘Nhen the NEXT kev is Dressed and MODE 6

is se”lected,the CRT d~spla~s Fig. 9.38.

.A,)DRESSCIIECK >1ODE 6

Fig. 9,38

(h) Specify a number of a range to be
checked. For example, if #1300’s (#1300 to

#1399) will be checked then press 3 ,

VW ,

(i-) \4~ben the above is keyed-in, the CRT

displays the figure below (Fig. 9. 39).

= 1300 CHECK

.—-— ——------

Fig. 9.39

“ffltO(]ll shown above flashes.

In case of ALL ADDRESS CHECK, the screen

continuously changes from #1000.

(d) When checkir.g is completed, the ~R’~

~isplay. Fig. 9.40 and Fig. ‘2.41.

I

~1300

L-–-

66

OK

Fig. 9.40

“?#1300” shown above flashes. In ALL ADDRESS
C’dECK, the CRT displays ‘lALL” as shown in

the Fig, 9.42 instead- of”“1300. “

ALl.- GK

Fig. 9.41

~’”

I \crAI)l)RESS LS!.lj Ccl[’x’I’ I

Fig. 9.42

Naximum USED COUNT is 255. if there

exists more than 10 NG ADDRESS’s, they will

be displayed in ~~.e r,ext ~age bY using ; PAGE]

‘ke~y. ln ALL ADDRESS, ~heck if a check

resuit is NG then the operation will halt
w;~en tune address or higher number address
in its corresponding range is checked.

Yo continue chec-kin.g , press \El key.
u

mTo cancei ~h.e c-hee’Kir.g, press ~CAN key. The

‘CRT will displav the screen shown in Fig. 9.37.



9.13 RETURN TO NC SYSTEM MODE ( MODE 4)

The information that follows explains how to
switch from the SD20 editing mode to the
NC system mode.

9.13.1 When NC Unit Entered SD Mode
from Offline State

Do not return to the NC mode if the SD mode

was entered by setting the System No. switch

to ~ (See par, 9.6.1, When NC Unit is in

Online State. )

After setting the sequence ladder to SAVE,
be sure to turn off power. [For SAVE setting,

see par. 9.10 (5) .1 When the edit area has been
cleared in parameter mode, applying power sup–
ply again causes the NC mode to be entered,

Turn off power now even if a sequence pro–

gram has already been edited.

9.13.2 When NC Unit Entered SD Mode from
Online State

Operate the steps below if the SD mode was

entered by setting the System No. switch to
4. (See par. 9.6.2 When NC Unit is in

Online State. )

(a) Depress the NEXT key to select MODE 4.

(b) Press the El and IWR I kev.

(c) Press the @ , •~nd ‘~~ keys, in

that order. The system will be changed from

the SD mode to the NC mode,

Then setting the System No. switch to O
or 4 in the NC mode enables operation check

on the edited sequence program.
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9.14 OPERATING PROCEDURE

Operating procedure for editing sequence pro-
gram is shown in the flow chart below.

IQ{*
IOffll ,C state to

L
the S1,mode.

(Par. 9.6.2 Jr,

a e ?&l

d–~
lClear the edit
Iarea. I
~(Par. 9.IG(9) on ~
,page(L) 1

_—

.b:

I

E ‘

Store the list :
cape.
[Par. 9.8(3) on
page i8)

A

MODE 3
lWrite cm the ~
1P-ROM.

I
1(Par. :).9 on I

\page 58 )
~’

: -=

\\ POWER OFF

‘Connect: the P-ROM.

1Se~ ROM/CMOS

4

switch to ROM.

+~[, POWER ON

9

!IODE 4

YODE 2

,~g

YODE 1

–1
1
Write the sequence’
program by MDI
Ikey–in operations.

1;:::.,;.7” ? on ~ MD.

1’

System No.

❑ ~+
~YES

1--------”----
L -~

J

E- 7Edit the sequence
program.

(Par. 9.7.1 on
ae51J,l

I
Switch from the

online state to
~the SD mode.

!!!2!!–.dc.PXJER OFF “
!

~Punch out the IMODE 1
1P-ROM .Eormat tape. i

I
~(Par. ‘9.7.3(2)on

~-.=ence

lpage 55) I program.
—

MODE 2

ml(Par. 9.6.2 on

page 51)
~ J

r al
Switch from the
online state to ii

~i
Edit the sequence

program.
(Par. 9.7.1 on

page 51)
—~

—+
lSetbakto NC ,
lmode.

MODE 4

m1
the EiDrncde. ~
(Par. 9.6.1 on
page ;0)

.7+

YODE 4

r

Resi:;ter the se-

quence program
version number.

l(Par.9.10(2)on I

G) oc



(2)

and

—

Table 9.4

operation

—.

list the alarm codes at SD mode

for releasing them.

Table 9.4 Alarm Codes at SD Mode

Cause EEE#l

o
RemarksAlarm Code

Wrong command keyed

in.
*ERROI)l*

Reading or punching
error of P–ROM format

Alarms can be released by

~or~key.o
0
n
w

o

*ERR O03* x

During storing from list tape

or by MDI.

Alarms can be released by

~ or CURSOR key.

*ERR O06*

*ERR O08*

Memory overflow

Address search unable

Verifying error of list
tape

*ERR020* x

Table keyed-in not
correct o

0
*ERR050*

*ERR1351* oTable search unable

Alarms can be released by

clearing MODE 4 edit area.
Memory contents not

cleared
*DISASSEMBLE* x x

&k~~n be released by
Verifying error of

l?ROM format tape o*VER . ERR* x

~ : Operating the key can release the alarm.

X : Operating the key cannot release the alarm.



APPEND IX 1 1/0 LIST FOR YASNAC LX3 (FOR LATHES )

shows the following I/CJ board composition.

CPU built-in 1/0 board

CRT panel built–in 1/0 board

< Input from Machine >

List No.

List No.

1:

2:

“-c 5–

H1OOO

1)

I—Ii “:- 51-3:]—. , ————

_——
I

ZIO [)2

—

.—

<1011



<Input from Machine >

-4 n--. .

#1016

#lo17

#1018

#lo19

#lo20

#lo21

$$1022

#1023

D7 D6 D5 D4 D3 D2 D1 DO

[ 04—36 04–20 04—04 ~ 04–35 04–19 04—03 04–34 04–02

[

~
]

1
04–23 ; 04–07 04—38 04—22 04–06 04—37 04–21 04–05

T

~ 04–10 04–41 04—25 04—09 04–40 04–24 04–08 04–39

[_04-,2 04-43 ~ 0,-,7 04-,, 04-42 ~ 04-26’

[

.
I

I
~ 04—31 04—15 04–46 04–30 04–14 04–45 04—29 04–13 ~—

r— I

L

r

04–50 0!-18 04—49 ~ 04—17 04—48 04—32 04—16 04–47 —

—.
“1

k

I !

05–36 05—20 05—04 05—35 05—19 05—03 05—34 05—02

[

1

05—23 05—07 : 05–38 05—2z 05–06 05–37 05—21 05—05



I –,



< Input from NC >

{~ ‘7 ‘6 ‘s ‘~ ‘~ DP D1 “o

#1200 M28 M24 M22 M21 M18 M14 M12 Mll J
\ Y- /

M FUNCTION BCD OUTPUT

#1201 M30R M02R MOIR MOOR M38 M34 M32 M31

M30 M02 MO1 MOO \
DECODE DECODE DECODE DECODE
OUTPUT OUTPUT OUTPUT OUTPUT

#1202 TF SF I’D? SlNVA IER ~ESpS RST ALM

T-FUNC- S-FUNC– M-FUNC- s-4 INPUT EMERGENCY RESET
TION TION TLON ERROR STOP

ALARM
DIGIT

OUTPUT OUTPUT OUTPUT OUTPUT
OUT

SAMPLING OUTPUT INVERT

STATUS

#1203 EDTS AUTO MAN THC RWDS OP DEN

EDIT AUTO MANUAL THREAD REWIND FEED- POSITION-
0PER4T- MODE MODE CUTTING STATUS ING ING END
ING STATUS STATUS STATUS
STATUS

{/1204 s28 I s24 S22 S21 S18 S14 S12 Sll 1
S FUNCTION BCD OUTPUT

#1205 T28 T24 T22 I T21 T18 T14 T12 Tll
I !

~—”—~
T FUNCTION BCD OUTPUT

#1206 2ZPZ 2ZPX 2Pz ZPX
I i

SPL STL

z AXIS X AXIS z AXIS X AXIS FEED CYCLE
~~ ~~” START

NO. 2 REFERENCE REFERENCE LAMP
POSITION POSITION

//1.216 R08(5DD7)~R07(5DD6) R06(sDD5) R05(SDD4) R04(sDD3) R03(sDD2) R02(SDD1) R01(5DDO)

\ /
Y

EXTERNAL OUTPUT FOR S-COMMAND (S4 DIGIT) NO. 1

//1217 (S”Dl~) (SDD14) @DD13) (sDD12) R012(SDD11)RO11CSDD1O)OR1O(SDD9)R09(SDD’5)

\
v

_._..~

EXTERNAL OUTPUT FOR S-COMMAND (S4 DIGIT) NO. 2



APPENDIX 1 1/0 LIST FOR YASNAC l-x3 f FOR LATHES) ( Cent’d)

f Input frGm NC >

--III- ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘o
#1219 [ TLCH1 ~ SIDXO ~ TPSA SIDXA ]

I I t I 1 4 i ,

TOOL
CHANGE
COMMAND

(;;;C)R~;FE)

SPINDLE S.S. SPINDLE

INDEX L H41T INDEX
END

EXECUT- AREA

ING CHANGE
END

1
{/12:!0

E
U07 u06 U05 U04 1 U03 U02I GIm

L-—— .——-—v
OUTPUT FOR “USER’S MACRO” NO. 1

1/1222

#1223

(

[

U015 U014 UO:13 U012 Uoll UOIG ! LJ09 u08
I I

~–—
—~

OUTPUT FOR “USER’S MACRO” NO. 2

1 1 x~~

~11

1

#lJ.80 r
SSW3 1 SSIJ2 Sswl Sswo

I
SKIP

\_ —~

SYSTEM NO. SWITCH

I 1

//1:!81 *OFFPB
I

I I
ONPB *CILD SVALM *ESP *OHT

i
POWER POWER OVER- SERVO EMERGENCY OVER-
OFF PB. ON PB. LOAD ALARM STOP HEAT

#1282 lHP7 lHP6 lHP5 IHP4 ~ 1HP3 IHP2 lHP1 lHPO
I

~— 1v
NO. 1 MANUAL PULSE GENEIUITOR MONITOR

#1.284 SVMX ~ SVMX
I I

SERVO POWER ON

(= “NIL””)

[,
i~1285 O 0 0 0

1 ‘Pi 0 I 1 1Y —~
CONSTANT “l”



< Input from NC >

+E ‘, ‘, ‘, ‘, ‘, “, ‘1 Do

#L286 I o 0 0 0 I o 0 I o I o

/)”1287

//1.288

#1290

#1291

#1292

#L293

#1294

/}1295

CONSTAiT “O”

L- 1“s I “s I ‘As1_J L___—
PHASE-C PHASE-B PHASE-A

SIGNAL FROM SPINDLE ‘G

TGONX PCx PBX PAX *’LX *OLX FIJX SRDX

X-AXIS PHASE-C PHASE-B PHASE-A \ /

TG ON ~
v

SIGNAL FROM X-AXIS ‘G MONITOR FOR SERVO EXIT OF X AXIS

TG ONZ PCz PBZ PAZ *ALZ *OLZ FEZ SRDZ

Z-AXIS PHASE-C PHASE-B PHASE-A x-—.-z

‘G ‘N ~ MONITOR FOR SERVO UNIT OF Z AXIS
SIGNAL FROM Z-AXIS PG

I I I

[
ALM28 ALM24 ALM22 ALM21 ALM18 ALM14 ALM12 ALM1l

!

ALARM CODE MONITOR

I

I I
ALk438 ALM34 ALM32 i ALM31

ALARM CODE MONITOR

A-6



APPENDIX 1 1/0

< output to

~F ~,
r

LIST FOR

NC >

D6 ‘5
——

YASNAC

I)b

,

LX3 { FOIR

D3 D2

—-

LATHES) (Cent’d)

D1 DO

#13co EDT MEM D T
EDIT MEMORY MDI TAPE i “s ~HANDLE, WUAL MANUAL

STEP JOG RAPID

#13(11 I
MF1 ROV2 ROV1 FV16 FV8

I
FV4 FV2 FV1

MANUAL PG ~ \ /

MULTIPLE RAPID SPEED FEEDRATE OVERRIDE/FL4NUALJOG SPEED
SELECT OVERRIDE

#1302 HZ HX –z +Z -x
I

+x KP4 MP2

—7 –——’ ..-— ~ .A /Y
MANUAL PG MANUAL TRAVERSE AXIS DIRECTION MANUAL PG
AXIS SELECT SELECT MULTIPLY SELECT

#131)3+XHEDT
r

AFL AE-s DR?J BDT DLK MLK / SBK I

:}1304

#13c5

/113(16

#1307

L I I I 1 I I
INHIBIT M.S.T MANUAL DRY BLOCK DISPLAY MACHINE SINGLE
EDIT LGCK ABS . RUN DELETE LOCK LOCK BLOCK

~Z I 44 SRN l-l *SP
1

I
ST

RETURN ‘THREAD ERROR HIGH
TO

SET UP POSITION FEED CYCLE
CUT UP DETECT SPEED POINT SET HOLD START

REFER-
ENcE RF!/LxI)RETURN

ERR1 ERRO [ STLK RWD
I

EOP ERS FIN MRD~

/
v INTER– REWIND END OF EXTERNP.L MST MACHINE

EXTE~TAL ERROR
RUPT’ PROGRAM RESET FIN READY

INPUT

~ I
kDcz *DCX

I
I

k_Lz *+LZ ~-~ ~ *+LX

SPINDLE ‘~ “ v ,

sPEED
AI:REE– DECREASE INPUT FOR OVERTRAVEL INPUT
MEXT REFERENCE POIST

GRS i Gsc SSTP SINV I
I

GR4 ] GR3 GR2 I GR1
1

SPINDLE S- —~
tilMAXD SPEED COMMAND kMAND
coN– COXSTAIXT “O” IIOIERT

SPINDLE GEAR RANGE SELECT

ST.LYT

r
IL EOUT ~ EVER EIX

1 DRSZ DRSX 1
EXTC i

xc Nc
PROGRAM PROGRAM Y:OGRAM ~==’

TIME
COUNT

PUNCH VERIFY INPUT
OL’T

L BDT9 i BDT8
!

BDT7
1

BDT6 IlDT5
I

BDT4 1 BDT3 I BDT2 1
1

~“~
ADDITIONAL BLOCK DELETE

EXTER.TJALWORK NUMBER SEARCH SPINDLE OVERRIDE

A -7



<Output to NC >

+ ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘o
//1311 CPRN HOFS MIX PRST Ovc

I
CUTTING AUTO
POINT

X-AXIS pRoGRAM OVERRIDE
MODE

RETURN HmLE MIRROR ‘EsTmT CANCEL
OFFSET IMAGE

//1312

#1313

/}1316

/i1317

#1318

#1319

#1320

#1321

#1322

COV16 COV8
I

COV4 COV2 Covl

G71/G72 CUTTING OVERRIDE

I 1

SID8 S1”7 STD6 SID5 SID4
I

SID3 SID2 S1”1

, /
SPINDLE INDEX POSITION SET

TP8 1
I

TP4 TP2 I TP1 1, SID12 S11)11 SID1O I S1”9
\

Y
TOOL NO. SET FOR STORED SPINDLE INDEX POSITION SET
STROKE LIMIT

TLTM
I TLSKP TLRST SIDXI SIDXINC TPS SIDX

1
TIMER TOOL TOOL SPINDLE SPINDLE TOOL NO. SPINDLE
COUNT SKIP RESET INDEX

INOEX
:fm:oh’ ;gfyys. INDEXING

~’
SIGNAL FOR TOOL LIFE CONTROL REsTART ~y+&A_ LIMIT

TTON
I

ROV4 SPE SPD TLA21 TLA18 TLA14 TLA12 TLA11

EXTENDED~
RAPID ;;;;;;:D ‘—~

TRAVERSE CHAINGE TOOL NO. (TOOL LIFE CONTROL)
OVERRIDE OVERRIDE

i

{
]11323IR18(SD17) R17(sD16) R16(SD15) R15(SD14) R14(sD13) R13(SD12) R12(sD11) RI1(sDIO)

/Y

EXTERNAL INPUT OF S-COMMAND (S4 DIGIT) NO. 1



APPENUIX 1 i/O LIST FOR YASNAC LX3 ~FOR LATHES) (Cent’d )

< Output to NC >

D2

L
I

?11:124 (sDI15) (sDI14) (SD113) (sD112) f(sDIu) (s~Ilo) ] (5D19) (s”18)
/

v

EXTERNAL INPUT FOR S-COWD [S4 DIGIT) NO. 2

—— I
lr’1325i—r.t7 fiI 6 :15 ~14 \ U13 U12 ~ UI1 UIO

.—.
.—..——

——~–--—

INPUT FOR “USER’S YACRO” N(). i

;)l:i26 U115 U[14 IJ113 C112 UIII
I

Ullo U19 U18
1

——

INPIJTFOR “USER’S MACRO” NO. 2

Ex~ER~AL DATA INPTJT No. ]

//1328j ED15 ED14 EI)13 I ED12 mill ED1O ED9 ED8
1

s. /

EXTERNAL DATA INPUT NO. 2

/}1)29 [ EDCL I EllS2
IT

El)S1 EDSO EDSD EDSC EI)SB I EDSA
1

——— ——

CONTROL SIGXAL FOR EXTERNAL DATA INPUT



APPENDIX 2 1/0 LIST FOR YASNAC MX3 ( FOR MACHINING CENTERS)

This 1/O list shows the following 1/0 board composition.

List No. 1: External mounted 1/0 board

List No. 2: External mounted 1/0 board

–-uD--

#looo

#lool

#loo2

#loo3

#loo’1

#loo5

ti1006

#loo7

tiloo8

#loo9

$$ 1010

#loll

#Io12



APPENDIX 2 1/0 LIST FOR YASNAC MX3

( FOR MACHINING CENTERS) (Cent’d)

–o– < Output to Machine J

D; D6 D5 D4 D3 D 2

“--T~—”—
#l loo : -“~—--—

~ 01—05 01--06 01—07 01–08 01—41 ~ ‘——ol—~~ 01—26 01–25

,— ——

#llo:l ~
I

01—33 ~ 01--34 ~1—35 (01—36 01—37 01–38 01—39— 01—40

——

#llo4 –-r:,+-,, (-l,-,,01—4? —-LAzbEE--_-:l-@1-—..-––—.:— 01—49 ~

—-—- —---–...—. —.-._T__ !

xll O!j I
— 4-

–_–—..—--r-––..

IO-O? +—Q2~-.—-. -— —–0?—06 o~—:1 ~~—oj 02—17 ~~—lo 02–04 1

–o– ~ Output to Machine >
~ —————— —.. — -.T.——_—__

~
$llll;~

rJ_oj 01–06 01—07 —O=ILZ:%6 ‘
oI—08

.—— 01–25 ~

~

~

–——

t$lll+
1

~ ‘q-w 01––10 01—19 01—20
——–-+--—OU:27 iol–~l L . &[l-23 _01—24

————— —— _——

#1111’ )
L . . . . .. —.—+ —— —.. . . ...
~_ 01—11 91—12 01—13 01—14 01—15 -=ElkKlmJ

I 1

# 1 1 ? ) ~..._. I

__: 01-NIT.+.

I
.——.— —

:_ 01—42 01-45 I 01..46--+-—fin~ Oi—48 I 01—49

_--—

‘+
~–..—

X1122 —
03–36 03—21 03—05 03–35 I 03=z;~.-

-..-— ------- --- --T- ————..—...__.._——___–_ ~ —,
I

$?1123
03=6~+Oj~– ,3-23 ; 03-37 ~ 03-22 : 03-06 ~_ 03—24

~3IF.+________

A-II



{/1180

#1181

#1182

/)1183

[ SDAC8 SDAC7 SDAC6 SDAC5 SDAC4 SDAC3 SDAC2 SDAC1

S-FUNCTION D/A OUTPUT

SDAC16 SDAC15 SDAC14 SDAC13 SDAC12 SDAC1l SDAC1O SDAC9
\

Y
J

S-FUNCTION D/A OUTPUT

SB08 SB07 SB06 SB05 SB04 SB03 SB02 SBO1

S-FUNCTION NON-CONTACT OUTPUT

SB012 SBO1l SBO1O SB09
\ ,v

S-FUNCTION NON-CONTACT OUTPUT

SEN1 SENO

EXTERNAL INTERNAL
D/A D/A

<Input from NC >

~~ ‘7 ‘6 D, D, DS D2 D, DO

//1200

#1’2ol

#1’202

#1203

#12.04

1/1205

#1206

#1207

+1208

ii1209

M30 M02 1
MO1 MOO DEN OP SPL STL

~~~I~&& FEED- TEMPO- CYCLE
ING RARY

PLETED
START

STOP

2ZPCI 2ZPZ 2ZPY 2ZPX 12P(3 lZPZ
[

lZPY
I
lZPX

\ /~’ v
SECOND REFERENCE POINT LAMP FIRST REFERENCE POINT LAMP

[ 4zPci I 4ZPZ 4ZPY 4ZPX 3zPct I 3ZPZ 3ZPY 3ZPX

‘~ ‘~
FOURTH REFERENCE POINT LAMP THIRD REFERENCE POINT LAMP

[ I i

A-12



#1211

#1212

#121:

APPENDIX 2 1/’0 LIST FOR YASNAC NIX3

( FOR MACHINING CENTERS) (Cent’d )

< Input from NC >

D7 ‘6 D5 ‘4 ‘3 ‘2 ‘1 ‘o

, ,

r T

~~

-— I
L I [ I

r‘T-- I J.--–L__]
I

-—–—–—– I

E
I I

T8/T28 T7/T24I T6/T22 ?5/T21
I
T4fT18 T3/T14 T2/T12 TL1/Tll

r /

T-FUNCTION BINARY/BCD OUTPUT

/)121;’ b2KE@bxxT*~42 I T13/T411T12/T38 T1l/T34 TIO/T32 T9/T31

/11218

T–FUNCTION BIMRi/BCD OUTPUT

1 I

[
TAP H04S TLM~ G80S I EREND ESEND RST AL

TAPPING SPINDLE TOOL> CANNED ~~$:RNAL ~~:~RNAL REsET ALARM

RE[7ERS– k:%~E-cycLE
1NG

INPUT INPUT
MENT COMPLET- ::MPLET-

ED

I I T
SRV SSP FMF EF BF TF SF IIF

SPINDLE SPINI)LE MF-
1

EXTERNAL B- T- s- M–
REVERSE STOP OPERA- FUNC- FUNC- FUNC– FUNC–
~–--’ TION ‘rIoN TION ‘KION TION
FOR CLYNED CYCLE

SB8 SB7~;~ SB5 SB4 SB3 SB2 SB1

.— .
v

S-FUNCTION BINARY OUTPUT

//1221I I I I i SB12 \ SB1l I SB1O ~ SB9 \

1}1222

#1223

\ .,-
S–FU:~CTI.OX131NARY OUTPUT

[mr~b I ‘“ I “4
?i3~M2~ X1

I
—..— I—

M–FUNCTION BINARY

L
~- ~E=J4w 1
os _i EDTs ‘ —1~AUTO ~ .MAN

O;IENTA- EDITING INPUT 4:H AUTO– MANUAL LT
TION MATIC

REWIND
ERROR AXIS PREPARA-

‘r10N
DISREGARD COMPLETED



< Input from NC >

+* ‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘O

//1224

//1225

{/1226

#1227

#1228

#1229

#1230

#1231

#1232

//1233

/,,1234

#1235

#1236

{/1237

{/1238

//1239

SDA8 SDA7 SDA6 SDA5 SDA4 SDA3 SDA2 SDA1 I

SPINDLE OPERATION COMMAND

SDA16 SDA15 SDA14 SDA13 SDA12 SDA1l SDA1O sDA9

\ /

SPINDLE OPER4TION COMMAND

L 1 1

----L.‘—J--~-zz.._J____ 1

lB8/B28 I B7/B241B6/B221 B5/B21 ] B4/B181 B3/B141B2/B12 I B1/Bll~

B-FUNCTION BINARY/BCD OUTPUT

r

B-FUNCTION BINARY/BCD OUTPUT LOL’– HIGH–
SPEED SPEED
GEAR GEAR

s28 s24 S22 S21 [ s18
1 S14 S12/GRH S1l/GRL

,—.. /
S-FUNCTION BCD OUTPUT

[ s48 I S44 I s42 S41 s38 I S34 I S32 S31 1
\ ——

S-FUNCTION BCD OUTPUT

37 U6 U5 U4 U3 L!2 U1 Uo

USER PIACRO

U15 U14 U13 U12 Ull Ulo U9 E8



APPENDIX 2 1/0 LIST FOR YASNAC MX3

[ FOR MACHINING CENTERS] (f&,nt’d )

<Input from NC >

r

1
/ 1 l(R ~i SY3 ! SX2 ‘ SN1 I

TAIIE FEED SWITCH SYS’i’EMNO. SWITCH

;/1281
I r

—
I

ON-PB OLD SV.4LM ESP ] OHT

;~WER OVERLOAD SER~~J EMER- OVERHEAT
ALARM GENCY

SWITCFd STOP

/ 1EP7
I —~— , 1 ,

IHP6 lHP5 IHP4
I

! 1Hp3.&?
lHPI lHPO

. —.—––—-—— -——-—–—— —.. .,

HANDLE PULSE

~-~~ ! ~ 1 “&T5
I

I
~—— r

i
RST4 ! RST3 1 RST2 t—-— RST1 I RSTO

DSP BSY Y
EXTEKNAL DISPLAY RESE’T PUSHBUTTON

, —-———
I svos NRD 1I

II .LI i 1
SERVO XC
POh’ER READY

CONSTIWTS “1”
1 ,

0 I ,3 I 0/0/0 .LA- 1 0 i 0
I

“———

CONSTANTS“O”

ba-=-~- o
i

s.Fm@
I

SRDa !
I 1 I

—__ SREZ{ 1 SRDY I SRDX ~

5TH AXIS .—— ————,— -—— .—

DISREGARD SER~’O READY

X-.IX1S SERV6 UNIT YONITOR

y–L&yIS sERVo UNIT MONITOR



<Input from NC >

~~ ‘7 ‘6 ‘5 ‘4 ‘3 ‘.2 ‘1 ‘O

#1291

#1292

ij1293

#1295

u
/)1300

#1301

{/1302

//1303

I ALMa I PGALci I SMCALa I TGALci I SDALcxl OLci I FUa I SRDYa I

4TH PG DIS- SERVO ‘TG DRIVE OVER- FUSE SERVO
AXIS CONNEC- ERROR ALARM
ALARM

LOAD
TION

\ ALARM \ READYALARM -

a-AXIS SERVO”UNIT MONITOR

[
AL3113 PGAL3

1
SMCALfi TGAL6 SDAL!3 OLf! FU3 SRDYB I
— —.

~ AXIS PG SERVO TG DRIVE OVERLOAD FUsE SERVO
ALAKY ALARM ERROR ALARM AIARY ALARM READY

6-AXIS SERVO UNIT MONITOR

U,T---l ‘NGCI “SC i EDITLKC
Z-AXIS MANUAL EDIT
DISRE- ABSO- LOCK
GARD LUTE

I AFLC ! MLKC I OPTC I DRNC ~ BTDC ~ DLKC ~ STLKC I S’KC I

AUX MA- oP- DRY oP- DIS- START SINGLE

FUNC- CHINE ;;;;AL RUN TIONAL PLAY LOCK
TION LOCK ;~~$K

BLOCK
LOCK

LOCK

I PLBKC ] MIEC MIaC MIZ~ MIYX ~ MIXC 1
,9

PLAY- . 3 z Y x

BACK
——

MIRRO;~lkGE AXIS

<Output to NC >

“7 “6 “5 “4 D3 “2 “1 Do

EDT i HEM I DiT s H J RT

EDIT MEMORY MD I TAPE STEP HANDLE MANUAL RAPID
FEED TRAVERSE

Ovc
I
ROV2 ROV1 OV16 OV8 OV4 OV2

!
Ov1

OVERRIDE ‘——-— .1.—— /
CAINCEL RAPID TRAVERSE FEEDRATE OVERRIDE

RATE OVERRIDE

–u I * -z +2 –Y [
+Y -x +x

MANUAL FEEDRATE SELECTION

I 1

[
SPC ~ SPB SPA

[
JV16 JV8

I
JV4 JV2

[
JV1

>–—— ,—,/-— ———J \
v

SPINDLE SPEED MA?UJAL FEEDRATE OVERRIDE
GvERRIDE

I

DRS I MP4 MP2 I
MPl H3. HZ ‘ HY HX

~) ~PI;AY ‘~— ‘ Y
HAN”L~ PULSE ~LTIPLY HANDLE AXIS SELECTION

!

//1305\
I

AFL [ MLK I OPT DRN BDT DLK SBK

AUXILIARY~cHINE OpTIONAL DRY BLOCK DISPLAY SINGLE
FTJNCTION LOCK STOP RUE DELETE LOCK BLOCK

SETTING
MONITOR

LOCK

/13061 SFJN
r

F1
I

RET TLMI ‘RN ED’TLK ;~sP ST

PRoG~ Fl– RETRACT MEASURED zERo EDIT FEED
RESTART DIGIT RETURX

CYCLE

LENGTH LOCK HOLD START

A-16



#1307

/f1308

309

$’1310

$1311

APPENDIX 2 1[0 LIST FOR YASNAC MX3

( FOR MACHINING CENTERS) (Cent’d )

<Output to NC >

D7 D(j D5 D4 D3 D~ q Do

I PINT AXG I ABS !’113 \ ?lIa MIZ MIY
I

NIX

?ROGRAM z–Axis i~lJAL - .
[NTER- DISRE– ABSOLUTE MIRROR IMAGE
‘lUPTIOS ‘~

[

r
9BDT 8BDT 7BDT I 6BDT 5BDT 4BDT f

3BDT 2BDT 1
1

SPECIAL BLOCK DELETE

[‘T=q== I 1~
5TH 4TH

AXI s AXIS
DISREGARD DISREGARD

f
2E2 2Hct

! “u~
\ –.—-————-– --— ~

SECOND HANDLE AXIS SELECT

[

1
] 3HE

1

3Ha 3HZ ~ 3HY ; 3HXi

THIRD KANDLE AXIS SELECT

ij1312
[
PLYBK

1~
PLAY- ——~

BACK EXT STROKE CHECK SELECTION

J1313[“~”-~ 1~I
‘–~

OVERT~VEL )

[‘—~*-’D” !“1314 ~
*+EDS, !1

5TH
AXIS

‘–~
E!{TERNAL DECELERATION

I T 1
:)1315

[ I
H’ I I ! –-, +,j !

i]
HAIJDI.EAXIS ‘–— ~
SELECTION !LINL’.iLFFED

[
FF[N ~ FIX ~ RWD EOP ] ERS

i Ex’ci~
CANNED MST EXTERNAL END EXTERNAL ~f;;R2VAi CYCLE

COMPLE- REWIND PRO- RESET
MACHINE

CYCLE START
TIOX GRAM

FIN
COUNT INTER- ‘my

LOCK COMPLETED
1

S–Z:(V \ S-FIN \ SAGR SOR ] GW~GRA GST I
I

:;PINDLE S CODE SPINDLE SPINDLE wrL GEAR
[iEVERSE CoMpLETED COINCI- oRIENTA_ GEAR SHIFT

DENCE TION SELEC:IIOY

[
i

ERR2 ERR1 i ERRO I
1 EXOUT 1~

DEC TO INI!EDI- BLOCK EXTERNAL EXTERNAL EXTERNAL
STOP ATE STOP OUTPUT vERIFy ~:~UT

STOP

IEEEEF=I*’” i’”” 1 *+L’1~
OVERTPA;’EL



<Output to NC >

& ~, D, D, D, D3 D, D, Do

iil.320 :<IT’5 *ITa
I

*lTZ
I

*lTy
I *ITX

AXIS INTERLOCK

//1321 *-EM *+EDa
I

*_EJ)z I *+EDz*_EDy*+EDY *-EDX >:+EDX
I

\
v ,

EXTERNAL DECELERATION

{)1322 I *SVOF3 *SVOFa *SVOFZ *SVON *svoFx I
v~

SERVO OFF

#1323 U17 U16 U15 U14 U13 U12 UI1 UIO

//1324 U115 U114 U113 U112 UI1l UI1O U19 U18
1

USER MACRO

#1325 ED7 ED6 ED5 F,D4
[

ED3 ED2 EDI EI)O

L /

EXTERNAL DATA INPUT

#1326 ED15 EDI,j ED13 ED12 ED1l ED1O ED9 ED8

EXTERNAL DATA INPUT

#1327 EDCL EDAS2 EDAS1 EDASO [ EDSD EDSC EDSB EDSA
1

EXTERNAL DATA INPUT CONTROL SIGNAL

#1328 I jcDEC@ *DECO, *DEcz ;~DECY ~~DECX

DECELEFUITIONLS

{/1329 I SKIP
SKIP
SIGNAL

A-18



APIPENDIX 3 LIST OF INTERNAL RELAYS, IREGISTERS

#140c

FOR YASNAC LX3/MX3

————

-L .—- ..—.

–____,.—–.-



#1425

#1426

#1427

#1428

#1429

#1430

#1431

#1432

#1433

#1434

81435

#1436

#1437

#1438

#1439

#1440

#1441

#1442

#1443

#1444

81445

#1446

#1447

#1448

#1449 — —. -–— &___ -... _
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APPENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 (Cent’d)

#1450

#1451

#1452

#1453

#1454

#1455

#1456

#1457

#1458

%1459

s1460

#1461

s1462

#1463

#1464

#1465

&1466

#1467

F1468

#1469

S1470

#1471

;1472

#147?

$1474
J.–.
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#1475

#1476

#1477

#1478

#1479

#1480

#1481

#1482

#1483

#1484

#1485

#1486

#1487

S1488

$$ 1489

#1490

#1491

#1492

#1493

#1494

#1495

#1496

#1497

#1498

#1499

D7 D6 D 5 D4 D 3 D2——
I I

‘r

—. -—

L-—L.
I

.L—. 4 .._ ‘I .- -:31”+”51

A-22



APPENDIX 3 LIST OF INTERNAL RELAYS,

FOR YASNAC LX3/MX3 (Cent’d)l

$1500

S1501

1$1502

#1503

ii1504

#1505

21506

Z1507

21508

21509

21510
:Ij]l

fi1512

q1513

E1514

51515

=1516

G1517

E1518

21519

51520

51521

;: 1522
51523

::1524

X1525

fi1526

::15~7

x1528

=1529

::1530

::1531

$1532

::1533

::1534

::15:35

z1536

::1537

K1538

Z1539

;1540

ti1541

P1542

$1543

P1544

21545

$1546

Z1547

#1548

#1549

A-23

~ Register ~

L—–_. —.. ..——–--.–—~ .——._ __

L-.___
~.——. ..—

-1
L- ..–__. ._—... .———. .--J
, -.

—-–--1i—..—— ..1

——

L..—_ I
r—” –

L — .-–— .
,..

-—.— . ,-—
--1_____ -

1

L..——.

.. —— -- — 1
1-.

.—.—— 1
L.—— —— — ——

.
1

r.—

[_ —

‘L.—.—. .–—. —––.–—-

—
,—.—

. _ ..—
r.

L
_.—

#1550

#1551

#1552

#1553

$1554

S1555

21556

4$1557

$1558

21559

=1560

21561

z1562

21563

=1564

$1565

#1566

#1567

z1568

s1569

=1570

#1571

ti 1572

ti 1573

z1574

Z1575

z1576

#1577

#1578

#1579

$$ 1580

z1581

z1582

$$ 1583

#1.584

ti 1585

z1586

Z1587

R1588

fi 1589

#1590

Z1591

z1592

Z1593

91594

21595

s1596

Z1597

21598

9~59\]

—

~— —. -—— .
L.

-—–

L.—–
~— -.–—

L- -..-——

~-- ‘--‘-
L.
~-—– -.

___ .————–-—

—— —.–

——
L---------- .
,——
L-–— .._ —__
,. .. —————––

‘.. . —

r[ -.–.——!---. —.
L—...-—

——

—. —~___.--:—
L-. —

_ . ..~—- _<

.

L–. –.— .
~-— .—
L.-..— ___
,- --.————. .

L .—. —.—

.———

1..—... —--- -—-.—
~ ‘“-
L—
-—–- ..:~ ––---
L–-–- ———...

r
—

L. .—.—
. . . .



#1600

#1601

#1602

#1603

~1604

#1605

#1606

#1607

#1608

#1609

#1610

#1611

#1612

#1613

#1614

#1615

#1616

#1617

#1618

#1619

#1620

#1621

#1622

#1623

#1624

#1625

#1626

#1627

#1628

#1629

#1630

#1631

$$ 1632

#1633

#1634

#1635

#1636

%1637

:~1638

#1639

51640

$1641

#1642

#1643

#1644

#1645

#1646

#1647

#1648

#1649

I I

I 1

I I

I 1

I
I I

I 7

, I

I I

1 I
I

i

I 1

I I

I I
I

I I
I I

I I

I
1

1

I I
I I

#1650

#1651

#1652

#1653

#1654

#1655

#1656

@1657

#1658

#1659

#1660

#1661

#1662

#1663

#1664

#1665

#1666

#1667

#1668

#1669

#1670

#1671

#1672

#1673

#1674

#1675

#1676

#1677

#1678

#1679

#1680

#1681

#1682

#1683

#1684

#1685

#1686

#1687

#1688

#1689

#1690

#1691

#1692

#1693

#1694

#1695

#1696

#1697

$1698

#1699

I I

1

I I

[ I
I
I I

I [

, 1

I 1
I

I 1

1

I

I
I

I I
I

\
l— I

I
I I

I I

I

r
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3 LIST OF INTERNAL RELAYS, IREGISTERS

A-25

-~

$1700

#1’7ol

#1702

$t 1703

lJ 1704

#1705

#1706

#1707

#1708

#1709

XI71O

#1711

#1712

Z1713

%1714

#1715

#1716

91717

q1718

#1719

ti 1720

d. 1721

#1722

#1723

ti 1724

1$1725

#1726

ti 1727

g1728

#1729

41730

E1731

g1732

#1733

#li’34

91735

$1736

%1737

#1738

#1739

F1740

%1741

#1742

1$1743

X1744

81745

$$ 1746

q1747

< Sequencer
(1;tn.‘Tim.,)

[~—=

r:nn:
..—
.
,———.——
L.——.

FOR YASNAC

Timer >
setvalue

_..7_..=

z+:ti

—-—.—.
‘—~1

L)(s/M)(a ( Cent’d)

$1748

G1749

#1750

#1751

$1752

431753

#1754

#1755

#1756

S1757

F1758

#1759

$? 1770

#1771

#1772

g1773

S1760

#1761

#1762

51763

$1764

#1765

#1766

#1767

$1768

$1769

#1790

#1791

F1792

#1793

#1794

%1795

#1796

#1797

#1798

91799

H1780

#1781

$1782

S1783

ti 1784

G1785

#1’786

$1787

#1788

:1789

[E___
~—:-- -— “ –;–- .:—,:

( 1 s Timer) set Value
~–-

—
.T_...—

_—— ~:..~:

L.—

,r–
——+—+

, —.—.—

~—’”~

7——-—
l—.._ L__— .—— —~ —-–

.1_. ..—-. .——— — .._. —
L....- -:... L.—~.—-—= —- ~–_ .~_ -~

—-]— ‘-r:—-—— — .—
(1mmTimer)
p- ——-==—-—

1 ___ A➤_:— —-—
.—.

~—-–——— _. — ._L
——.. .— _..—L— .—.

]

(8 m. Timer)

[—-~——~ —-—
—d

—-—”—
~_-~~

.— ~-— -.

._ _.

k.:-

.~--— –7

~:-—-—~ ;= :
— .—_ —

_ ——.——
L—— —-r---- —

—– T -—
--- _—

-——- -
—. ——.. _— —. -
_——

[— ,
~_I.__ ~— ,

_- ———

(0.1 .5‘Timer)
~— .—

___T —“:
—. –——.—.

J I
—_. —

—. ———
I I



< Register j

#1800

S1801

#1802

#1803

#1804

#1805

#1806

#1807

#1808

#1809

#1810

#1811

#1812

#1813

#1814

#1815

+! 1816

#1817

#1818

#1819

%1820

#1821

#1822

#.1823

#1824

ti 1825

#1826

#1827

i+ 1828

#1829

#1830

#1831

#1832

#1833

ti 1834

#1835

#1836

#1837

ti 1838

fi 1839

S1840

+T1841

#1842

#1843

%1844

w1845

:H 1846

.% 1847

T1848

51849

r— -— --
.;_. —

L— — .-A
~–—_.—

1

L..... ._.—— —

, —.-. . -———.’

1--—...--—- .2
——
I ____
~–- ..~~—-—-— —:

I
_ —-

1
L __ —..
—— ——
L ______ __ —. _______
.—
~ —— –—.——-—-—— ..—
I—— ___
~.—— — ——.

L_____ __— ____ —--_-_-d~ -— ._— ____ ___
1

L—. __ J
,_. -—

7

L–– _____ .~
—— ——

I
L –. __ _ ____ ____ _,
~.

[ —_ I
-—1;.——— I

““1
L___ ..1
~–— ‘-1
L - —– ----- I
~—..—. ~
L—-. _ _ _..— .J
,—-

–1
L. __ _— ._ —-. __–-— 2
-–-–—
L- ___ _. —— —
,–—. _—. __ .— ,
L._. _ _ .-— _.—___ J—
I --–- _- — _— __–_ ___.,
,._ -—.

]
L — _—.. _ I
_.. –—. _— ._.

1

L.. — .—. J

~.—_

#1850

#1851

#1852

#1853

#1854

#1855

#1856

#1857

#1858

#1859

#1860

#1861

$$ 1862

#1863

#1864

#1865

#1866

#1867

#1868

#1869

4$1870

F1871

#1872

#1873

#1874

#1875

ti 1876

G1877

#1878

#1879

%1880

#1881

#1882

#1883

$$ 1884

51885

%1886

#1887

H1888
21889

F1890

#1891

#1892

21893

S1894

#1895

#1896

$1897

21898

$1899

~._.-
—. J_ –—___

.— —

L _____ .—.-____— .-__——d

r
T1 —— _— -— -— .—–—__ -—.

-——

.— -1
~. .—

1

L.. —–— __ .—1
, — ..—._

[—. __~ —–—
-1

I_.._—_ ._—__—.l
,.—. — ___
L 1-. —_._—u

-—1L_______ J
-_—

—1

Cz—.- _:_7_rl:,—-—- —
1

L_________ .—. _
~T-—._

---i

C::=C:L::-:1,_— — —1L____ —— J
~:_—v_T

.A
_. ——— _

1
;.. _. -——_

;

L_______ _➤.–.-
2
‘1

I_______ _____ ._ J,—— ___
I
J

,–-
“1

1— __ — _._— ._ —– _..J
, ––

—T

1 _ _ ____ _____ __. J

~–—— –.——— ——— _

I
I

I
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APPENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 ( Cent’d)

#1907 1

4+1912 l—–.

$$ 1 9 1 5 I —-:------ —.

# 1

1

1

1

1

1

1

1

9

9

9

9

9

9

9

9

8

9

0

1

2

3

4

5

,.———

“-1

–—

i?

$
#

1

1

1

1

1

1

1

1

1

1

1

9

9

9

9

9

9

9

9

9

9

9

2

3

3

3

3

3

3

3

3

3

3

9

0

1

2
~

4

5

6

7

8

9

1940

1943

#1950

#1951

$1952

G1953

#1954

#1955

81956

71957

~1958

81959

#1960

#1961

fi1962

1$1963

#1964

#1965

fi1966

S1967

#1968

#1969

#1970

#1971

F1972

:1973

91974

$1975

$$1976

$1977

=1978

G1979

X1980

#1981

$$ 1982

#1983

E1984

=1985

=1986

tl1987

#1988

#1989

ti1990

21991

%1992

%1993
q1994

S1995

=1996

= 1997

IZ1998

~1999

I
r

L ..—.,————

L––.

.—
I-–. . .

.——— “—

,–
,. ——

~-–.––::––= ._ –__::-—-__ :–--—____
L.— ——— ..—–.

.——

I:— ————

,—————
L ——... —..

.—— -.—. —

.— -—..

,——
I ——

I,—— ..—

L—– ----
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41— < Sequencer Parameter>

#7000

#7001

#7002

#7003

#7004

#7005

#7006

#7007

%7008

#7009

#7010

#7011

#7012

#7013

#7014

#70[5

#70L6

#7017

#701.8

#7019

#7020

#7021

#7022

#7023

#7024
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APPENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 (Cent’d )

#7025

#7026

q7027

#7028

#7029

z 7030

87031

#7032

#7033

S7034

#7035

#7036

=7 037

#703:

#703$

#7047

G7043

$704:



#7050

#7051

#7052

#7053

#70!j4

#7055.

#7056

#7057

#7058

#7059

4$7060

#7061

#7062

#7063

#7064

#7065

#7066

+$7067

+t 7068

#7069

#7070

#7071

#7072

$7073

~7074



AP12ENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 (Cent’d }1

$+7075

#7076

87077

#7078

#7079

1$ 7080

#7081

#708’2

#7083

$7084

T+7085

#7086

$7087

$7088

T$7089

$7090

#7091

?t 7092

#7093

++ 7094

117095

$$ 7096

#7097
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#7100

#7101
#7102

#7103

#7104

#7105

#7106

#7107
#7108

#7109

#7110

#7111

#7112

#7113

87114

#7115

#7116

#7117

#7118

#7119

#7120

#7121

#7122

#7123

#7124

#7125

#7126

#7127

#7128

#7129
#7130

#7131

#7132

#7133

$$ 7134
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APF~ENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 ( Cent’d )
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3 LIST OF INTERNAL REIJIYS, REGISTERS

FOR YASNAC LX3/MX3 ( Cent’d)
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FOR YASNAC LX3/MX3 (Cent’d)
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Al>p~NDl)( 4 CONVERSION TABLE OF D~cl MAL AND

HEXADECIMAL NOTATION

Dec I Hex
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