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The programmable controller system (called PC hereafter)
for YASNAC LX3/MX3 is to execute the sequence control
required by the machine tool efficiently.

This manual mainly consists of "PC programming
method" (Sections 1 to 8) and "Sequence program edit-
ing unit and the operating method" (Section 9).
Functions with asterisks are optional.
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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.

Sequence program editing of PC can be per-
formed efficiently with CRT; NC and SD
modes are easily changed and selected,

4.

3. The PC is optional and it is installed in the
NC unit, if selected.

In this manual, "PC programming method"
(Selections 1 to 8) and "Sequence program
editing unit and the operating method"
(Section 9) have been explained so that the
users to facilitate the use of the above de-
scribed PC.

2. BLOCK DIAGRAM

The block diagram of the PC system for YASNAC
LX3/MX3 is shown in Fig. 2.1,
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| GRAM EDIT UNIT |
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L ]

P-ROM

5, Fig. 2.1

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

+ Broken line shows the sequence program edit
system temporarily used by incorporating the
sequence program edit system (SD20) in
YASNAC.

Note:

1. When the control is used as sequence program
edit system, the operator's panel with CRT
display changes to the sequence program edit
panel.

Block Diagram of PC System
for YASNAC LX3/MX3

2. Sequence program edit system {(SD20) can be
mounted on the CPU rack.

3. P-ROM writer which is commercially available
may be used. It is used to write the completed
sequence edited and checked into P-ROM,

4, Tape reader is used to load List Tape in
which sequence ladder is coded or P-ROM
Format Tape consisting of machine language
into sequence edit system,

5. Tape puncher punches out the completed
sequence edited and checked in the form of
List Tape or P-ROM Format Tape.



3. SPECIFICATIONS

3.1 FUNDAMENTAL SPECIFICATIONS

(1) Control method: Scanning method

(2) Processing time:

Approx. 2.7 u sec/step

High speed scanning time - 8 msec

Low speed scanning time - 8 msec x n (n is
determined by the capacity of the total
program.)

(3) Program memory capacity:

Memory element: EPROM (256 bits/one)
Basic - 16K bytes

Option - 32K bytes or 64K bytes

(64K bytes corresponds to approximately
16000 steps in basic instruction.)

(4) Types of instruction language:
Basic instruction - 61 types
Macre instruction - 11 types

3.2 PROGRAM FUNCTIONS

{1) Internal relay: 4000 points

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

(3) Timer: 94 (5 types)

+ B msec - 2.4 sec, 20 ea.
50 msec - 12.75 sec, 30 ea.
100 msec - 25.5 sec, 30 ea.
! sec - 255 sec , 10 ea.
1 min - 255 min, 4 ea.

(4) Sequencer parameter: 100
(5) Keep relay: 7200

(6) Keep memory: 300 (8 bits/memory)

3.3 MACRO INSTRUCTIONS

Following 11 types of macro instructions can be

used,

Instruction word

{1) Rise signal detection: SUBP 003

(2) Fall signal detection: SUBP 004
(3) Counter: SUBP 005
Functions--Ring counter or preset counter or
up-down counter.

Counting range--0 - 9999

{4} Rotation SUBP 006

(5} Code conversion SUBP 007

w

2

(6) Pattern clear SUBP 009
(7) Parity check SUBP 011
(8) Data conversion: SUBP 014
(9) Data search SUBP 017
(10} Index data transfer SUBP 018
(11) Message display SUBP 023 --
Optional
function

3.4 INPUT/OUTPUT SPECIFICATIONS

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

DC input:

112 points {Max.)

Noncontact output: 64 points (Max.)

* CPU built~in I/0 boards cannot be mounted to

MX3.

{2) Optional standard I/0O boards

DC input: 112 points
Noncentact output: 64 points
Reed relay output: 4 points

{3) CRT panel built-in I/O boards (SP20 board)

DC input:

Noncontact output:

64 points

32 points

m+ k £ 4

Note:

i

(2}

The detail of basic instructions are given
in the following table.

. . No.
Type of Instruction [nsltroucgifons

1. Relay instruction i3

2. Register instruction 37

3, Timer instruction 2

4. Control instruction 9

Total 61

Internal relavs and registers are the same.
Addresses used as internal relays cannot be
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) I/0O board location

3 I/0 boards are shown below.

YASNAC LX3/MX3
CPU BUTLT-IN

Q BOARD _
IT%NCD—IOZO
CNS1 b—————— QUTPUT: 40 Points

CNs2 INPUT: 8 Points QUTPUT: 8 Points

I CNS3 INPUT: 24 Points OUTPUT: 16 Points
| CN54 p————— INPUT: 40 Points
| CN55 t———e—— INPUT: 40 Points

(THIS CAN NOT BE KEY BOARD CRY CRT PANEL

MOUNTED ON
YASNAC MX3.)

JANCD-PC20
| !

CN22
f Jf

., JANCD-SP20-02
CN5  CM4

INPUT: 48 Points {Reed relay output)
16 Points  QUTPUT: 32 Points

T W™ T 7o T -
ExTERNAL EXPANSTON — L NPUT:
1/0_BOARD

"JANCD-1021
CNIL

(FOR EXTENDED
INSTALLATION)

OUTPUT: 4 Points

INPUT: 40 Points

INPUT: 40 Points

‘ INPUT: 24 Points QUTPUT: 16 Points
INPUT: 8 Points OUTPUT: 8 Points

l————-—'OUTPUT: 40 Points

(5) Maximum number of I/O boards

+ CPU built-in I/O boards Max. 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 I/O boards Max. number 1
input: 62 points
output: 32 points

*1 When other I/O boards are additionally mounted,
the max, number of external expansion I/O
boards becomes as follows:

CPU T

built-in without with without | with
1/0O boards i

CRT panel
built-in without | without with with
1/O boards

Max. external
expansion Max.4 Max.3 Max.3 Max.2
I/O boards

*2 I/0 points of CPU built-in I/O boards are as
follows;

I/0 20 boards (JANCD-IO20-1) input: 48 points
output: 48 points
1/0 20 boards (JANCD-IO20-2) input: 88 points
output: 48 points
1/0 20 boards (JANCD-I0O20-3) input: 112 points
output: 64 points



4. PROCEDURES FOR SEQUENCE PROGRAM PREPARATION

&

Start )
| !

Determine the specifications
of controlled operation.

Complete test operation for
the contents of RAM memary.

!

Carry out assignment of
input/output signals be-
tween machine tool and PC.

Correct the se-
quence program.

Y

[Make sequence ladder. l

Write the sequence program
V through the connected |
| P-ROM writer.

| Complete I/0O list. }
' !
[Mount the P-ROM to PC. ]
Perform coding by instruc- | _ _ _ _ _ ' ‘
tion language of PC. 1 V

Complete final test run
through the contents of
’ P-ROM.
Formulate the list tape by

the tape puncher.

- _ — — 1 -

Correct the se-

Input the list tape through quence program.

I Key-in the list from
the tape reader. |

|

1

|
the sequence edit :
|

| _ operator's station.
- - -~ [ -
S U

w«_______Assemble J

Output the final "P-ROM {
tape" through the con-
nected puncher.

Store the sequence program
of P-ROM format (Machine ‘
language) in RAM memory.

Similarly punch out and

print out the final "list
| — tape."
Y
Perform editing of the se- ! L
quence program while watch- Complete final correction of
| |ing the display on the CRT the sequence ladder (I/0
(delete, input, change). list complete)

! ( End

————

Note: The sections surrounded by{____:,"require the Y"sequence program editing device (SD20)."



5. ADDRESS NUMBER AND ADDRESS MAP

5.1 ADDRESS NUMBER

In the preparation of the sequence program, the
I/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 (0 - 7 bit).

. . i 1
Lol ]
LBit No. (0 -7)
Address No.
[(A) Name of 8 points of signal or
(B) Name of 1 byte (= 8 bits) of data

(1) Designation of I/O Signals, Internal Relays,
atc. (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
mark #.

Element Name

1. I/0 signal 4o

_EBit No.

t———Address No.

2. Internal relay

3. Keep relay

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 AR
5. Timer
6. Sequencer parameter
7. Keep memory Address No.

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

5.2 ADDRESS MAP AND DISPLAY SYMBOL

STANDARD NC 1/0

MAIN SECTION PC SECTION sgcTioy  MACHINE
%) (1)
EXAMPLE IN- EXAMPLE
NC OUTPUT MACHINE
FuT INPUT INPUT -
#1300 #1000 K —JH—
MEM = 132 — #1061 LIMIT SWITCH
oUT- (3 ) _
NC INPUT MACHINE out
PUT OUTPUT PUT
- - S
by #1200 #1100
£y = #1295 = #1155 SOLENOID
(8) BATTERY BACK-~)
ED-UP MEMORY 9 (s)
SEQUENCE INTERNAL
PARAMETER RELAY
- ! #7000 #1400
87099 | (
K — #7059 _ #1692
10)(11) REGISTER
#7101 ey RELAY #1800 6
& #1999
t MEMORY -
| #7999 TIMER
! i #7:00
H { — #7999 #1700
%’J_) L= #1799
1 7

(1) Addresses of Input Signals from Machine

(#1000 - #1061)

These are the address numbers + bit numbers
(# MZICC0T ) 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 I/0O
board to which the input signal is connected.

Example:

i Bit No

7 6 5 4 3 2 1 0
#1000

. |

94-96| sa-21 | 545 | 54-05 | 5420 | 54-34 | 54-19 | 5033 |

Pin No. 10
Connector No. 01

Input signal name (arbitrary) is registered

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



5.2 ADDRESS MAP AND DISPLAY SYMBOL (Contd)

(¢) The input signals in the order of #1000~
1999 are expressed by the following symbols.

#10 00 #10 T30
(NO Contact) (NC Contact)

{(2) Addresses of Output Signals to Machine
(#1100 - #1155)

These are the address numbers + bit numbers

(# 7 ) of output signals like, 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) The address number and the bit number are
determined, depending on the number of the pin
and the number of the connector of the I/0
board to which the input signal is connected.

Example:
Bt N,
7 6 5 4 3 2 1 0
o ! '
#1100 1 : |
dECIETRESEEERES {5127 | s1-26 | st-25 |
T '
_E Pin No. 10

Connector No. 08

Output signal nanme {arbitrary) is registered

Refer to the 1/0 Lists shown in Appendix 1,

2 for details.

(¢) The output signals in the order of #1100~
#1199 are expressed by the following symbols.

-

#1100

| That con- i
M——“_@——_"A* tact point: t—
#1100 E

(NO Contact) {NC Contact)

(3) Addresses (#1200 - #1295) of Input Signals
from NC Main Section

In other words, these can be termed as output
signals to the PC from the NC main section.

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.

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

Example:
l - Bit No.
7 3} S 4 3 2 1 0
[ T T T T
#1200 M28 | M24 | M22 | M2l } M18 | M4 MlQl M1l |
L i 1

M function BCD output

Refer to "Appendix: I/O list" for details.
However, 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 order of #1200 -
#1295 are expressed by the following symbols.

—a—© —F—

#12 I #12 .00

(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-
bers with respect to the EDIT and MEM (memory
operation) selection.

The numbers between 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.

Example:
[~ Bic No.
7 5 5 4 3 2 1 0

(H}OO{ EDT } MEHE D Ji T I J R/S f J J:T }

EDIT MEMORY MANUAL TAPE HANDLE/ JOG RAPID
STEP

Refer to "Appendix: I/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
to NC:

Contact —
point: s

#13 000



(5) Addresses (#1400 - #1999 except for #1700 -
#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.

I1/0 list example:

#1400 4

Write the internal relay
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 m l
realy: e
Contact ;
point: __'4 }—— —%ﬁ

#140307070
(NC Contact)

#1400
(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.

I[/O list example:

#1500 (7

#1501 1 ? i

i Tnsert the name (arbitrary)
of the register

{(b) Number of usable registers are as follows:

500 registers from #1400 to #1999 except for
#1700 to #1799.

(¢) In a register, the address itself is the ex-
pression symbol. The following shows two
examples of the symbols.

|
{ [ i #1530
L Register instruction
(Ex. INR)
| #1507

LMacro 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 address number corresponds to 1 timer.

1/0 list example:

#1700
#1701 * *
Lv Insert the name L_ Insert the set
of the timer value, etc.
{b) The time unit and the number of usable timers

are shown in the following table.

Address No. [ ;t\n(')nefst Time unit
#1700- #1709, #1760-#1769 20 1 = 8 msec
#1710- #1729, #1790-41799 | 30 1 = 100 msec
#1730- #1749, #1780-#1789 30 1 =50 msec
#1750-#1759 10 1 =1 sec
#1770-#1773 4 1 = 1 min

The range of set values is 0 - 255.
(0 - 127 for variable timer.)

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

Example:

i

t

O

1
L Set value of
timer (Hexadecimal)

#1700, OOH
T

Timer instruc-—
tion (2 types)

7



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

(8) Battery 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 NC 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 not be handled
(reacing or writing).

(¢} Following 3 types of battery backed-up memo-
ry data are available.
Sequencer parameter: #7000 - #7099
Keep relay:

P 4 } #7100 - #7999

Keep memory:

STANDARD NC

MAIN SECTLON PC SECTION
| (g} BATTERY .
(&) BACKED~UP (IMAGE)
MEMORY ; ]
| i SEQUENCE
‘ #7000 | PARAMETER
o vﬁ #7000 (%)
#7099 | #7099
| KEEP RELAY | (10)
#7100 . 43D
‘ ) . | KEEP MEMORY ! (7
| i ?:::::::% (1D
1 #7999 i L #7100
| | |~ 47999
! [ — SR A
L] | L
| LARGE CAPACITOR

(d) Transfer to sequencer parameter data to PC

In addition to the power supply turning on, the
sequencer parameter data is transferred to PC
from the 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. Consequently, 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
keep 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

When the power supply of the unit is kept turned
on, the data of #7100 - #7999 get transferred
from PC to NC unit.

{9) Addresses (#7000 - #7099) of Sequencer
Parameter

These are the address numbers corresponding to
the parameter of the sequencer., The data of
#7000 - #7099 can be changed through the normal
writing operation. These data can be used in a
sequence program in the following two procedures:
a Using as 1 bit data and b Using as 1 byte
data.

(a) Using as 1 bit data

1/0 list example:

I

Write data name

# ‘ ‘ v
#7000 4 | | |

Symbol expression is carried out in the follow-
ing way.

— #70 00 i

#70 -
Data "1" = Closed Data "1'" = Open
Data "O0" = Open Data "0" = Closed
Bits cannot be set to "0" or "1" from the
keyboard. Set the bit desired to "1" or "0"
using the key-in operation of decimal (0 - 127).
(b} Using as 1 byte data
I/0 list example:
7000 %
N o !
7001 i |
—
data name

Insert parameter



The symbol expression is the address number. (a) 1 address number beyond #7100 corresponds to
The example of using in timer is shown in the one keep memory of 1 byte (8 bits).
following figure.
1/0 list example:
Example:

#7105

H}—{ ™R | #1770, 470 103
/- #7106 LA

LVariable timer LTimer setting

l _ Write the name of the

instruction by parameter
keep memory
(10) Addresses (#7100 - #7999) of Keep Relay (b) The number of usable keep memory is as
These are the address numbers and bit numbers follows:
of the keep relays used in the PC. 900 memories from #7100 to #7999
1 bit of #7100 - #7999 corresponds to 1 kee
f‘il)ay. . P P (¢) The address number itself stands for the

symbol of the keep memory.

1/0 list example:
{ MOV #1500, #71 i |

it .
[—Bl No

7 6 5 4 3 2 1 0
#7100 |/‘ ‘ ‘ ’ l ’ l I J MOV: Transfer the contents of register #1500

roar,

to keep memory #7137

Write the name of the keep relay
{12) Writing Initial Values of Keep Relays and
Keep Memories
(b) The number of usable keep relays is as

follows. When preparing a sequence program by using

900 bytes x 8 bits = 7200 the keep relays and 1.<e.e1:‘) memories, i‘t becomes
necessary to set the initial values prior to

(c) The keep relays and their contact points the execution.

are

expressed by the following symbols. (a) Set the system number switch of NC unit at

"1" and then turn on the power supply.

(b) Depress the function key.

Keep J Input/output signal ON/OFF state will be
relay ! displayed on the CRT screen.

#71 (203 (c) After keying-in in the order of 7] 0ol 1,
if the cursor key is depressed, then the following
display will be obtained.

Contact e A
point e o A
#7115 #71 2000
(NO Contact) (NC Contact) DIAGNOSIS 00000 NO00O
76543210 — - —— Bit No.
#7100 00000000 0
#7101 00001000 8
(11) Addresses (#7100 - #7999) Cursor——=349102 0000000 0 o
These are the addresses corresponding to the 1 ;ﬁ;}gz (1) g 2 ? 2 i (1) i 252
byte memory which can be preserved even after : :
i . If th r- ; '
turning off t‘he. power supply e pe 47108 000000 0 O o
formance is limited only to the preservation of 47109 00011000 24
data, the keep memory can be used in the same — Decimal
way as that of a register. Consequently, the 0: OPEN 1: CLOSE roy | display
keep memory can also be used as an object of L

register instruction or as supplementary data

of macro instruction. Especially, when

preparing a sequence program for memory random
type ATC, this keep memory becomes necessary.



5.2 ADDRESS MAP AND DISPLAY SYMBOL (Contd)

(d) Adjust addresses #7105 to #7294 for initial
condition setting by depressing the cursor.

(e) Zf the | INSRT | (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 values (0 - 255) for set-
ting initial condition and then depress the WR

kev, The decimal display will get changed to
the presently keyed in wvalue,

(h) 1f the | INSRT | key is depressed, the cursor
will move to the left hand position #. Thereby,
the setting of one address number is completed.

(i) Repeat steps (d) to (h) to write all the
desired initial values of the address numbers.

(j) Adjust the system number switch to "0,

Note: If a particular bit is desired to be
charged 0 * 1, carry out following operations
afrer the operation of item 5). Depress the
cursor key and adjust the cursor to the bit
desired to be changed, then depress @E key.

0 < 1 change will be obtained. —
1 = 0 change will be obtained if the @R_] key
is depressed again.

(13) Writing of Keep Relay Numerical Input
{Opt onal only for MX3)

Writing to keep memory (#7100 ~ #7999) can be
normally executed from 0 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 below. #7101
is altered by writing and alteration of #8601,

Note: When keep memory is referred
from sequence, use #7100 - #7499,
not #8600 - #8999.

8600 ————— e 7100
25601 —— . 57101
8999 ——————t— F7499

10

(a) Keep memory display

Following displays are added to existing #7100 -

#7499 display: { ,
Depress function key |oGN .

Key-in , @, @, @ and depress cursor | 27|,

CRT screen has display as shown in either Fig. (i)
or (ii).

[Hereafter Fig. (i) is to be called 2-digit display,
while Fig. (ii) is to be called 4-digit display.]

00000 NOG0O )

DIAGNOSIS  __ ot
L_P-No TNOR - F- POT NO. TITLE
oo -
F3 8600, P01
i | | == SET T2
(#8601 192! DIGI
i ]
! - P
(#8602 001 163
(586931 002 ) V04
t ! ! |
860410031 EY!
b [
050 I ¢
#86051 - 90k -~ —--- -~ poT WO
58606 ! L00
; P
BEE0Gfm e o oo - — 00— - - - t —~ KEEP MEMORY
| LR 8h0s 007
Fig. (1) #6022 D2=0 #6355=3602 #6356=8604
DIAGNOSIS 00000 N0OOO
P-No T T T-NOF=- ~—---~F — POT NO, TITL
%8600, 0201
:zsemi
158602, (001 {1407~ SET T4
i : 04037 Brgrr
%8603,
;::8604: 002 0505/
1586051 j
. I X 1
158606 006!
, I [SRN—
|
i
(EBB09r — - o - - MEMORY
003 - - KEEP
Fig. (ii) #6022 D2=1 #6355=:8602 #6356=8604
g

For Fig. (i1), 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".

Y N
Use page cursor keys |{{T and |37 to move the
{ ) -

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 and set.



Notes:

- The same memory is used for #8600 - #8999 and DIAGN%S_ISO g?ggo Noo0o
#7100 - #7499: if a value of #8602 is changed, ’
that of #7102 is changed to the same value. #8600 (010) 01
- When the display can be extended up to 9999, as #8601 (011) 02
in Fig. (ii), the even number keep memory data £8602 (012) 03
are changed to one lower number and cursor
moves there by writing when the cursor is at an
uneven keep memory number. Fig. (v) #6022 D2=0 #6355=7391

- 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 ' ;Vglen pot number is not displayed, set 0 for
No, on the same page, pot No. title is displayed. 355 and #6356.

[Refer to Fig. (iii).] + In 2-digit display (#6022 D2=0), writing-in

. If uneven number is set by mistake for #6355 more than a 3-digit number is not accepted.

when 4-digit display (#6022 D2=1), pot No. is .

displayed gfrom tﬁe S;ven number kee% memory No. (14) Address Setting of 1/0 Board

which is one number higher than the pot No. 1/0 board has a shorting plug for address
setting. For shorting plug and address, refer
to the table below,

(" prIagNosis 00000 N0000 R
{P-NO T-NOF--— -1 - - - POT NO.
ST oT oo T TITLE
3 G1 1/0 ! P
28600 woarp| 1020-01 | 10 20-02 10 20-03 10 21
#8601 02 MODULE INPUT | ourpur 1INPUT outruT | INPUT | outpuT | INPUT | ouTPUT
#8602 03 #1005 1:1\100 <1000/ # 1100! # 1000} # 1100{ # 1000| £ 1100
8603 04 ‘ : | { ; | ‘
# MODULE NO. 1 4t 10091 £ 1105 # 1009] + 1105/ $ 1013| # 1107] £ 1013/ #1107
#8604 05 #1013 #1013
£8605 06 #1021{£1116 21016/ 1116 # 1016(# 1116|1016/ 21116
i i . { ; i ; | { { !
#8606 07 MODULE NO.2| 4 1025{ £ 1121 1025} # 1121, #1029| #1123} £ 1029| # 1123
#1029 41029
t 48609 09 #1037 £ 1132/ 2 1032|1132, 4 1032] # 1132/ £ 1032/ #1132
- MODULE NO.3| f ot U § § )
. : 314 1041|1137 2 1041 £ 11371 # 1045| # 1139} #£ 1045] #1139
Fig. (iii) #6022 D2=0 #6355=8604 #6356=8602 o] TR e o
#1053 #1148 3 1048/ #1148 ::15048 #1148 #1048} £ 1148
{ ¢ H { ¢ ¢
E NO.4 : [ y ! : g !
MODULE NO-&| & 1 0571 41153 £ 1057 £ 1153] # 1061] # 1155] # 1061 #£ 1153
DIAGNOSIS 00000 NO0GO ) #1061 41061
P-NO T-xN0
£8600 0201 Note: 1020 can not be added to YASNAC MX3.
#8601
#8602 0403 For shoring plug (SW1) setting and I/O module
28603 No., refer to the table below.
8604 (001) 0805
#8605 SW1
#8606 (002) 0807 1 16 ~ — — == No module selected
2 15 —~—— ~= Module No,1
L #8609 ) 3| [o o) 14 — — — - Module No.,2
4 13——— = Module No.3
Fig. (iv) #6022 D2=1 #6355=8603 #6356=8606 : pemm o e RS
7 10 ——— = } Spare
8 9g——— =

- If a number lower than that for #6355 is set for
#8600, pot number from #8600 is lower than the
number already set to display. [Refer to Fig.
(v).]

11



5.2 ADDRESS MAP AND DISPLAY SYMBOL (Contd) 5.3 1/0 LIST AND SEQUENCE LADDER

CRT Panel Built-in I/0 Board

~. Tnput | SP 20-02
Aﬁ‘s.a 1 Input Output
11 | 21000~ 21007 | #1100~ #1103
Module o L 08— #1015 #1108~ £ 1111
21 E1016- 21023 #1116~ B 1110
Module No.2 t— !

2-2 21024~z 1031 $£1124~ #1127
31 | £1037— =103 | #1132~ £1135

32 | #1040~ 21047 | 1140~ £1143

Module No.3 |—

L

For shorting plug (SW2) setting and I/O area No.
refer to the table below.

SW2
;« = }(,i R ‘A\'o Area No. selected
el
3 oo | 14—-==-= Area No.1-1
4 13— —— = _ Area No,1-2
5 12—~ — - | Area No.2-1
° 11---= | areaNo22 |
7 10— =~ = Area No.3-1
T e

The data list of the address map is called the
I1/0 lists. The I/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 I/O signals
(#1000 and #1100) between the PC and the
machine tool.

(2) After the completion of the assignment of the
1/0 signals, refer to the I/O 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 1I/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
circuit. So, it is necessary to have clear under-
standing 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:
| A
- 2y =
" 110001 ~—/ #11001
A B .
L] ] o
4‘#10001 oo ooz

The above PC sequence ladder is operated in the
following sequence. Simultaneous processing is
never carried out.

(U Condition of contact point A is read.

(& This is output to internal relay B as it is.

12

(3 Condition of contact point A is read.

® AND logic is taken from the NC contact
point of relay B.
@ The result is 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 by 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 PC sequence ladder is coded
according to PC command words, it takes the
following form.

]

711 LD #10001
{231 OUT #11001

OUT #11002

(2y| 1p #10001
(| anp NOT 411001
o

T T

Example of coded
seguence 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 follows.

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.

LD #
Part of sequence program
for high speed processing

End command for high
speed processing
instruction

Part of sequence program
for low speed processing

End instruction for
sequence program

[ S S

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 B 8 msec

; - T T

{TxPUT HIGH | OUT=] [TNPUTIHIGH our- | [1xputharcn

;S:'.'I SPI’:ED‘ ;VEEDLg:Q PUT ] ‘\ SET SPEED gFggDL:‘;ﬂ (‘ PUT ; Si‘:l A}SPEED

1 sE0. | 7 : ! ! ISEQ- = o | SEQ.
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 surely executed once within 8 msec. During
the execution of this high speed sequence, the
input condition does not change.

(b) The low speed sequence program (low speed
Seq.) 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 NOTE of item 3 of
this section.

(¢) At the first part of the 8 msec section, all
the input conditions (#1000 and #1200) are taken
in the PC at a time,

(d) At the last part of 8 msec section, all the
output conditions (#1100 and #1300) are output
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 "n")., (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 processings.)

(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.

High speed
sequence -
L RTH Receive the input of
Y low speed processing
/ ™ through the internal
Low speed 7 relay
sequence ;
://\_/_J

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 tail of the low speed processing sequence
program.

13



6.2 SCANNING TIME (PROCESSING TIME) (Contd)

i RTH

Write the desired output
i after one cycle of the
low speed processing
sequence

| RET

6.3 MEMORY CAPACITY OF SEQUENCE
PROGRAM

The sequence program is finally written to the
EPROM (Erasable Program Rom) and then used.
The capacity of one PROM is 256K bits (= 32K
bytes). The capacity of the program memory of
this FC can be used according to the following
distribution,

T X
Divi- [No. of| Step  |No. of | PROM Location
sion |Bytes |Convension: PROMs| °0 PG Board
i JANCD-MM20
1 16K Approx, ‘ i 2
bytes | 4000 steps |
32K Approx. ‘
© lbytes [8000 steps | ° |20 31

(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 (16K/4 = 4K (4000 steps) is
required, if approximately 4 bytes is used for
one step.

Note: When message display (SUBP 023) is used,
use PROM location 33 in addition to locations
listed above.

7. PC INSTRUCTIONS

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

7.1 PRELIMINARY KNOWLEDGE

{Registers to store intermediate results during
logical cperation)

(1) PC is provided 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.

r - The result of operation currently executed is stored (0 or 1).

Stack register (16 bits)

!

PR —

i i ; ( |
LR i' STO | S$T1 1 sT2 | §73 { $T4 | 575 | STé \i ST13[ST14 isns i
: j i ! ! i : . :
Contact 7 - K 7 7 A N
S N N NN N AN
S N N T NEEE N B VO N N N N

|

‘— Instruction such as AND-STR or JR-STR

instruction such as STR or 3TR-NCT

14

(2) RR {Result Register)

1-bit register to which the result of operation
currently executed is stored. The contact status
(0 or 1) can be set into RR by the LD instruction,
or the RR contents can be output to the relay
address by the OUT instruction. Also, l-bit shift
of the stack register contents to RR (after oper-
ation) by the STR or AND-STR instruction is
possible.

{3} Stack Register (Stack, ST0 - ST15)

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

Data in RR is shifted to ST0O by the STR or
STR-NOT instruction, and data in the stack
register is shifted by 1 bit toward right.

Also data in ST0 and RR is operated by the AND-
STR or OR-STR instruction, set into RR, and
data in the stack register is shifted by 1 bit
toward left, STI15 is cleared to "0." If the
number of STR or STR-NOT ins‘ructions does
not equal to the number of AND-STR or OR-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.



7.2 TYPES OF INSTRUCTIONS AND LISTS (3) Instructions for timers: 2 types
(1) Instruction Types @ Control instructions: 9 types

There are the following types in the instructions Total
used with PC.

Macro instructions

61 types

Basic instructions (61 types) (1) Macro instructions: 11 types
@ Instructions for relay: 13 types (2) Auxiliary instructions: 4 types
2) Instructions for registers: 37 types
(2) List of instructions for relay
No Instruction| = Meaning RR after Page
operation i
1 LD 1 Reads signal status (0 or 1) and sets it to RR. : 16
2 LD-NOT 1 Reads inversion signal status and sets it to RR. g : 16
3 AND 1 | Sets AND of contact and RR to RR (AND). : 17
4 AND-NOT 1 Sets AND of inversion signal and RR to RR J 17
(Reverse AND) |
5 OR 1 | Sets OR of signal and RR to RR (OR). t 17
5 OR-NOT 1 Sets OR of inversion signal and RR to RR | 17
(Reverse OR). |
7 XOR 1 | Sets uncoincidence between signal and RR to RR. : 17
3 XNR 1 Sets coincidence between signal and RR to RR. i : 18
3 STR ] Loads R_R contents to stack and executes LD \ | 18
{ instruction. !
|
10 STR-NOT 1 [ Loads RR contents to stack and executes LD NOT | 18
nstruction. !
11 | AND-STR | 1 | Sets AND of RR and stack to RR. § 18
12 | OR-STR | 1 | Sets OR of RR and stack to RR. ; 18
13 oUuT 1 Writes operation results (RR) to relay (address). _ 19
Note:
1. The * column shows the execution time converted to the contact instruction
(1 = One contact instruction)
2. The } mark shows that the RR contents change after instructions are operated.
The mark shows that no change occurs.
(3) List of Instructions for Timers
No. iInstruction| = Meaning RR aft‘er Page
operation :
1 TIM 10 Timer processing (Fixed timer) time up = 1 19
2 TMR 10 Timer processing (Variable timer) time up =1 19

15



7.2 TYPES OF INSTRUCTIONS AND LISTS (Contd)

(4) List of Instructions for Registers

16

™ : . RR afrer Page
No. [Instruction | = Meaning operation g
1 INR 3 Adds + 1 to register contents. i 19
2 DCR 3 Adds - 1 to register contents. —_— 20
3 CLR 2 Clears the register contents. N 20
4 CMR 3 Inverts the register contents. _ 20
5 ADI 3 Addition of register contents and numeric. . 20
b SBI 3 Subtraction of register contents and numeric. _ 20
7 ANI 3 AND of register contents and numeric. —_— 21
8 OBI 3 OR of register contents and numeric. — 21
9 XRI 3 XOR of register contents and numeric. —_— 21
10 DEC 3 Coincidence of register contents and numeric. : 21
11 CO1 4 Coincidence of register contents and numeric. : 21
12 CMP 3 Comparison of register contents and numeric. ; 22
13 CpPI 4 Comparison of register contents and numeric. : 22
14 MVI 3 Load numeric to a register. _— 22
15 ADD 4 Adds registers Rl and RZ and stores the result . 2
in R2.
; 5 . - =
16 SUB 4 ;Snul?{tzracts R1 from R2 and stores the result o 22
17 ANR 4 _Takes AND of R1 and R2Z and stores the result . 52
in R2.
T E 25 ul 5
18 ORR 4 Takes OR of Rl and RZ and stores the result o 22
in R2.
19 XRR 4 Takes XOR of R1 and R2 and stores the result S 23
- in R2.
- Checks the result of comparison of R1 with R2, i
20 CER > and stores the result in R2 : 23
21 COR 5 Checks coincidence between R1 and R2, and i 3
sets the result in RR., ’
22 MOV 4 Transfers R1 contents to RZ, —_ 23
T N R1 con c nu i
53 DST 5 ransfers AND of R1 contents and numeric to . 53
R2.
24 DIN 7 Data extraction — 24
25 ADC 4 | Double length addition : 24




(8) List of Instructions for Registers (Cont'd)

. . RR aft
No. }Instruction| x Meaning operaéti?; Page
26 4 Adds double length registers (WR2 and WR1) and
ADDW stores the result in WR2. 24
27 SUBW 4 Subtracts WR1 from WR2 and stores the result in 25
WR2Z.
Multiplies double length register (WR2) with regis-|RR is set to
28 MULW 10 ’ ity
ter (R1) and stores the result in WR2. Og,er%}éi,noccurs' 2>
Divides double length register (WR2) by register
29 DIVW 15 (R1) and stores the result in WR2. O 25
30 INRW 3 | Adds + 1 to double length register contents. —_ 26
31 DCRW 3 { Adds - 1 to double length register contents. — 26
32 CLRW 3 | Clears double length register contents. — 26
33 CMRW 2 | Inverts double length register contents. _ 26
Sets coincidence result of double length registers f
3 CORW 3 | (WR2 and WR1) to RR. | 26
Sets comparison result of double length registers
CPE i
35 W > | (WR2 and WR1) to RR. , 26
36 MVIW 3 | Loads numeric to double length register. —_ 26
3 . 5 Transfers AND of double length register (WR1)
7 DSTwW contents and numeric to double length register E— 27
(WR2).
(5) List of Control Instructions
No. |Instruction | * Meaning RR aft_er Page
operation
1 NOP 1 No-operation, _— 27
2 MCR 1 Start of master control relay. — 27
3 END 1 End of master contrcl relay. — 27
4 RET 1 Sequence program termination. —_— 27
5 RTI 1 RR is set to "1" and RET instruction is executed. —_ 27
b SET 1 Sets RR to "1." 1 28
2 RTH 1 High. spéed processing sequence program 28
termination.
3 JMP 1 Jumps to the location shown by ADR. 28
9 ADR 0 Indicates the location to be jumped by JMP. 28
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7.2 TYPES OF INSTRUCTIONS AND LISTS (Contd)

(6) List of Macro Instructions

No. | Instruction * Meaning RR aﬁer Page
operation
1 | suBP003 Rise signal detection. \ 29
|
2 SUBP0O04 Fall signal detection. ' 29
3 | sSUBPOOS Counter. : 29
4 SUBPO006 Rotation (for control of rotating object). : 32
5 SUBP007 Code converter. 1 : 33
6 | suBP009  “PPTOX pattern clearance. | y 34
100 — T - ‘ i
7 | SUBPOIL ' Parity check. . 35
8 | SUBPO01l4 Data conversion (Binary . BCD.) : 35
. - _ . ; R - _
9 | suBp0o17 | Data search. L 36
- - : — R
10 SUBPO1S8 Index data transfer. | 37
11 SUBPO23 | Message display (Option). ; . 38
‘ |
(7) List of Auxiliary Macro instructions
No. | Instruction x 5 Meaning RR aftf:r Page
: operation
1 IPSH 2 :Designation of numeric used by SUBP. — 28
. . Desigration of address of register used
AT 2 _
2 APSH 2 Ly SUBP. 28
e ]
o ' Designation of address of register used
PU 2 . —
3 SH by SUBP. 28
; Designation of Table No. of PC table used
4 TPSH 1\ 2 Ly SUBP. — 28
7.3 INSTRUCTIONS FOR RELAYS
i A 8 c !
(1} LD {Load) RR after operation{RR} | i . -
—J {5 O
o~ ) , #10010 #14123 i
Q) Format LD # x x x X x_ | #13080 |
S |
Internal signal name LD 710010
AND  #14123
Example: #10100 OUT  #13080
#14312
{2) LD-NOT (Load Not) IRR T

@\} Reads contact status (1 or 0) and sets the
results to RR. 1) Format LD-NOT # x x x x X

i

Internal signal name

©

Normally this instruction is applied to Con-
Yy PP

tact A ( — )
Example: #10100
#14321
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(3)

(#)

o

(5)

®

Read inversion contact status (1 or 0) and
sets the result to RR.

Normally this instruction is applied to Con-

tact B ( —H— ).
A B C l
- ©
#10010 T 414123 o/ l
#11012
LD-NOT  #10010
AND-NOT #14123
ouT #11012
AND (RR1]
Format AND # x x x x x

Internal signal name

Takes AND of contact and RR and loads
the result to RR (AND).

Il Il
l—-'L#10012ﬁ "h14352 ' T#14132

#14040
LD #10012
AND  #14352
AND #14132
OUT  #14040
AND-NOT {RR?}
Format AND-NOT # x x x x x
Internal signal name
Takes AND of inversion contact and RR

and loads the result to RR (Reverse AND).

LA A
#10012 11$#14352 11 #14132
#14040

LD-NOT 410012
AND-NOT #14352
AND-NOT #14132

ouT #14040
OR (RRY)
Format OR # x x x x x
Internal signal name
Takes OR of contact point and RR and

loads the result to RR (OR).

(6)

(7)

Y
D EL#10012 —J
#14040
' lI#lazsz '
I
114132
LD #10012
OR #14352
OR #14132
OUT  #14040
OR-NOT {RR1)
Format OR-NOT # x x x X x

Internal signal name

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

#10012 <:> '
#14040
| ’H?llaasz '
Lk
T 14132
LD-NOT  #10012
OR-NOT #14352
OR-NOT  #14132
ouT #14040
XOR (Exclusive OR) {RR?}

Format XOR # x x x x x
Internal signal name
Loads dissidence between contact and RR

to RR.

B C A B C
0110012 7‘ 14352 E [] 7

B #14040 #10012 #14352 #14040

Forsz
LD #10012 ) LD  #10012 Al 8] c
AND-NOT #14352 b=4{ XOR #14352 o] o] o
STR-NOT #10012 OUT #14040 o]
AND #14352 LE
OR-STR M
OUT #14040
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7.3 INSTRUCTIONS FOR RELAYS (Contd)

i A
(8) XNR (Exclusive NR) {RRY) #10012 #10013 }1{041
D
(D) Format XNR # x x x x % v
I #14001 ' #14002
Internal signal name
‘ LD-NOT 10012
@ Loads coincidence between contract and RR OR-NOT z14001
to RR. STE-NOT #10013
OR-NOT #14002
A 5 :C I 5 ) AND-STR
I o012 ﬁrﬁl_n #14040 :*—‘ijo‘on ‘.masz #14640 our #14041
I B ‘
| '_gt_ﬁomz 1 #14352 i (”) AND-STR (AND-StOr‘e) ﬁRRi;
A (D Format AND-STR
LD #10012 (LD  #10012 [ .[:]c
AND #14352 b==<¢ XNR #14352 % To7 @ Executes AND of RR and stack (ST0) and
STR-NOT  #10012 OUT #14040 ; b I loads the result to RR. The stack shifts
AND-NOT  #14352 { S by one each toward left,
OF-STR Ll
ouT #14040
| RR | STq| STy | STy | ST} 5
(9) STR (Store) {RRY| N A J N NN N on
AND
(D Format STR # x X X X X
| ‘ =
Internal signal name ' 1 N I R :
| | l}#loou ‘ tﬁj%10013 S |
(@ Loads RR contents to stack. 1 Lo D #14041 |
: i
. w |
| , can use | A e
[ ER | STQ| ST1 | ST2 | ST1s| 20 0 | l
Then, executes the LD instructions. OR #14001
STR-NOT #10012
@ Normally, this instruction is used for signal EEBNS;IR #14002
of Contact A ( f ). -
» (= ouT #4041
| A o E i
‘ nn T 4 12) OR-STR {OR-St {RR?)
Y s roramilissine e 1 (12) STR A ore) RR )
|, 5 #14041 | @ Format OR-STR
| I i
i }_{I F14001 T 4002 l @ Executes OR of RR and stack (ST0) and
| : loads the result to RR,
LD #10012 1 1
CR #14001 : A_ )B /1_:\
STR k10013 = s Fzeer T !
OR #14002 . | Tliosr |
AND-STR | c N s |
i [ i
#10013 #14002
(10) STR-NOT (Store NOT)  !RR}] 71001 1400
p LD #10012
1) Format STR-NOT # X ®x X XX AND #14001
i STR  #10013
Internal signal name AND #14002
, OR-STR
(@ lLoads RR contents into stack and then ex- OUT 414041

ecutes the LD NOT instruction.
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(13) oUT {RR—)

(D Format OUT # x x x x x

Internal signal name

(@) Writes operation result (RR) to relay.

A B C

|
D #10012 11414001 146041

LD #10012
AND #14001
ouT #14041

7.4 INSTRUCTIONS FOR TIMERS
(1) TIM (Fixed Timer) |[RR time up = 1}

TIM # x xx x, x x H

; * Timer set time
#1760 ~ #1799 —~(hexadecimal)

(2 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 = 0), TM is

cleared and the timer is reset.

@ Format

(3) The timer set value is in the range of 0 -
255 (decimal notation). However, make
sure to write this in a hexadecimal notation
(NOTE 1). The CRT display is also in a
hexadecimal notation.

@ Five types of timers can be used.

No. of
Timers

#1700- #1709, #1760-#1769 [Timer of 1 = 8 msec 20
#1710- #1729, #1790- #1799 |Timer of 1 = 0.1 sec 30
#1730- 41749, #1780-#1789 iTimer of 1 = 50 msec 30
#1750- #1759 Timer of 1 = 1 sec 10
#1770- #1773 Timer of 1 = 1 min 4

Address Types

ST
{] D—TIMPAUOS, 03H

#10012 #14041
LD #10012
TIM #1705, 03H
ouT #14041

Note:

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

2. The same address must not be used in
fixed timer and variable timer, for nor-
mal operation cannot be guaranteed.

(2) TMR (Variable Timer) (RR time up = 1}

@Format TMR #x xxx, #x x x x

#7000 - #7294
address of se-

#170(3 - #1799 duence 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 = 0), TM is cleared and the timer
is reset.

() The timer set value is in the range of 0 -
127 (decimal notation).

(@) Set the aforementioned timer value through
the NC keyboard in the procedures of
"Parameter Write Operation." In this case,
the write can be in a decimal notation, and
the CRT display is also in a decimal notation.

(5) The same as with the TIM instruction, 5
types of timers can be used with TMR.

ST
(F—Tm| #1705, #7042
#10012 #14041
LD #10012
TMR #1705, #7042
OUT #14041

7.5 INSTRUCTIONS FOR REGISTERS

(1} INR (Increment Register) {RR -!

@ Format INR # x x x x

#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 = 0).

@ The ST contact must be made before the
INR instruction.

(@5 When the ST contact is ON, + 1 is added to
the register contents in every 8 x "n" msec.

I osT
I;__ INR #1505
10012
LD #10012
INR #1505
i Cannot use
T.—, INR #1505 this method
|
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7.5 INSTRUCTIONS FOR REGISTERS (Cont'd)

{2) DCR (Decrement Register) IRR -

(I Format DCR # x x x x
#1500 - #1599
#1800 - #1899
#1900 - #1999
(register number)
(2) When the ST contact is ON (RR = 1), - 1 is

added to the register contents.
tion is not executed when the ST contact is
OFF (RR = 0), The RR contents remain
unchanged.

©

The ST contact must be made before the
DCR instruction,

ST

|
=0 pex

#1505

#10012

LD #10012
DCR #1505

——

@ When the ST contact is ON, - 1 is added to

the register contents in every 8 x "n'

(31 CLR {Clea) {RR-|

E Format CLR # x x X X
#1500 - #1599
#1800 - #1899
#1900 - #1999
(register number)

2: Clears the register contents when the ST
cortact is ON (RR = 1). This instruction
iz not executed when the contact is OFF
(RR = 0). The RR contents remain
unchanged

ST l
—— CLR #1505 —4
#10012 ‘

LD #10012

CLR #1505

(4) CMR (Complement Register) {RR-!
CMR # x x x x
— -

#1500 - #1599
#1800 - #1899
#1900 - #1999

(register number)

(@ Format

22

This instruc-

msec.

O]

®

S

©

®

®

Inverts the register contents when the STO
contact is ON (RR = 1). This instruction is
not executed when the contact is OFF (RR =
0). The RR contents remain unchanged.

The ST contact must be made before the

CMR instruction.

\ ST
T_“B }————1‘ MR

#1505
#14001 |
LD #14001
CMR #1505

The register contents are inverted in every

8 x "n" msec when the ST contact is ON.
ADI| {Added Immediate) [RR-}
Format ADI # x x x x, x x H

i t , .
; Numeric
#1500 - #1599 “ (hexadecimal)
#1800 - #1899

#1900 - #1999

(register number)

Adds the register contents and numeric and
loads the result to the register when the ST
contact is ON (RR = 1). This instruction

is not executed when the contact is OFF

(R = 0). The RR contents remain unchanged.

The ST contact must be made before the
ADI instruction.

The ADI instruction is executed in every
8 x "n" msec when the ST contact is ON,
1 |
I ST
r—{]ﬂ—%~ ADI | #1505, 10H h{
| #10012 |
LD #10012
ADI #1505, 10H
SBI (Subtract !mmediate) {RR-!
Format SBI # x x x x, x x H

A

—— Numeric
(hexadecimal)

#1500 - #1599
#1800 - #1899
#1900 - #1999

{register number)

Subtracts the register contents and numeric
and loads the result to the register when

the ST contact is ON (RR = 1), If it is OFF,
the instruction is not executed. The RR
contents remain unchanged.

The ST contact must be made before the
SBI instruction.



#1505, 20H

ST
[}___ SBI
1

} 0012
LD  #10012
ADI #1505, 20 H

(4) The SBI instruction is executed in every
8 x "n" msec when the ST contact is ON.

(7) ANI (And Immediate) {RR-}

ANI # x x x x, x x H

f ‘LNumeric

#1500 - #1599 (hexadecimal)
#1800 - #1899
#1900 - #1999

(register number)

@ Format

@ 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 = 0), the instruction is not ex-
ecuted. The RR contents remain unchanged.

@ The ST contact must be made before the
ANI instruction

———ant

#10012

#1505, 55H

LD #10012
ANI #1505, 55H

D7|Dg {D51D¢4 {D3{D2 {D1 [Do
Register | O| O |1 [ 11010 |1 |1
Numeric { O] 10§10 |1 {01
Result 0|0|O0O}1 OO0

(8) ORI {Or Immediate) 'RR-!

@Format ORI # x x x x, x x H

£

Numeric

#1500 - #1599 (hexadecimal)

#1800 - #1899
#1900 - #1999

(@) OR 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 = 0), the instruction is not ex-
ecuted.

1 D7{Dg[D5]D4|D3{D2[Dq|Dg

Register] O] O [1 31§00 11
Numeric oty 1 (o101
0

Result

The RR contents remain unchanged.

(9) XRIl (Exclusive or Immediate)

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

D7[ Dg|Dg D4 D3} D2 D] Do

Register| O[O |11 (0| 0] 1|1

Numeric | O 1|0 |1 |0} 1}O} 1
Result 0f{1]110]03111}10

(10) DEC (Decode) {RR 1}
(D Format DEC # x x x x, x x H

L Numeric

(hexadecimal)

Register and contact set

(2) 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.

(3) No contact can be added before the DEC in-
struction. Use the COI instruction when a
contact must be added.

DEC| #1505, 10H

#14020

DEC #1505, 10H
OUT #14020

@

For example, if the M function output is
#1222, to set on/off M1l with an M1l signal,
the following must be given.

DEC #1222, OBH
OUT #14100 (relay for M11)

(11} COIl (Coincide Immediate) {RR1? |
(I, Format COI # x x x x, x x H
Numeric

Register and contact set

@‘ RR is set to "1" when 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 = 0), the COI instruction
is not executed. RR is cleared.

ST l

L—HQCOI #1220, 10H }—C—«T
| #1401 #14010 |

LD #14016
COI #1220, 10H
OUT #14010
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7.5 INSTRUCTIONS FOR REGISTERS (Contd) @ This instruction transfers the numeric to

the register when the ST contact is ON
(12) CMP (Compare) {RRT | (RR = 1). If the contact is OFF (RR = 0),

the MVI instruction is not executed.
@ Format CMP # x x x x, x x H

I | ST |
| L Numeric ———MvI| #1505, 15H
(hexadecimal)

| #14002
Register and contact set LD  #14002

MVI #1505, 15H

(@ 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 "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.

@ RR is not affected by the MVI instruction.

@ If the ST contact is ON, the MVI instruction
is executed in every 8 x "n" msec.

H [ o o W]
(3 No contact can be added before the CMP in- (15) ADD (ADD Register) tER-

struction. Use the CPI instruction when a

contact must be added. D Format  ADD # x x x x, # x x x

‘ t
4‘ Z1 ! ! Register to be
} t R2
4—— lcmp| #1230, 10H ——Q—— : operated (R2)
Operating register (R1)
i #14500 @ , Y. th
. When the ST contact is ON {RR =1 the
> = )
#1230 2100 » Z1 ON register (R2) contents and register (R1)
#1230 <10H =+ Z1 = OFF are added and the result is loaded in
register (R2), The R1 register contents
CMP #1230, 10H remain unchanged. The RR contents also
OUT  #14500 remain unchanged. The ADD instructions
not executed when the ST contact is OFF
(13) CPI (Compare immediate) 'RR (RR = 0).
| ST 1

(I, Format CPI # x x x X, x x H
? ?kNumeric
; (hexadecimal) LD #14012

i ADD #1501, #1502
Register and contact set

———— ADD | #1501, #1502 ———
| #14012

Note: In ADD or SUB, detection of overflow or

@ RR is set to "1" if the comparison result underflow is not performed. With ADD, make the
of the data and numeric of the register or result less than 255 (FFH); with SUB, do not
contact set is that the register (contact make R >Ry,

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 (16) SUB (Sub Register) t RR-]
CPI instruction is not executed. RR is ,
cleared. @ Everything is the same as the ADD in-

struction, except here the operation is

i subtraction {(R2-R1 — R2).
]

ST 1
— p—{cp1| #1230, 108 —{ )——rith

|

#14002 ' 14500 g £17) ANR {And Register) [RR-|
LD #14002 @ Everything is the same as the ADD in-
CPI #1230, 10H struction, except here the operation is
OUT  #14500 AND, (R2 AND R1 — R2)
| H f !
(14) MV!I (Move immediate) i RR~ (18) ORR (Or Register) {RR-

o . -
& Format  MVIL # x ;( * X ; H {1} Everything is the same as the ADD in-

struction, except here the operation is
OR. {(RZ2 OR Rl — R2)

Numeric

Regist
egister (hexadecimal)
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(19) XRR (Excluse or Register) {RR-}

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

(20) CPR {Compare Register) {RR1 )

=~

(U Format CPR # x x x x, # x x x X

J
‘ Register or
| contact set (R2)

Register or contact set (R1)

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

RR is cleared if R is smaller than RZ,
and RR is set to "1" if R1 is greater than
or equal to R2Z.

CPR is not executed when the ST contact
is OFF (RR = 0). The RR contents remain

unchanged.
ST z1
1
—— ——{CPR [#1501, #1502
#14012 14123
LD  #14012
CPR #1501, #1502
OUT #14123

Z1 is set.
Z1 is cleared.

#1501 < #1502 - .-
#1501 2 #1502 - -

@ The data in R1 and R2 remain unchanged
when the CPR instruction is executed.

Note: The instructions for registers described
in (16) through (20) execute their commands by
8 x nms when the ST contact is on. The in-
structions ADD, SUB and XRR will change their
register contents by 8 x nms.

(21) COR (Coincide Register) {RR1)

@Format COR #x x x x, #x x x x

i i

Register or
contact set (R2)

Register or contact set (R1)

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

If Rl is equal to R2, Z1 is set,
If Rl 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.

ST A
f——{COR |#1501, #1502

#14012 #14123 i
LD #14012
COR #1501, #1502
OUT #14123
#1501 = #1502 ... Z1 is set.
#1501 = #1502 --- Z1 is cleared.

() The data of Rl and R2 remains unchanged
when the COR instruction is executed.

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

@Format MOV # x x x x, # X Xx X X

I

Register (R1) Register (R2)

(2) The RI1 register contents are transferred
to Register R2 when the ST contact is ON

(RR = 1). The Register Rl contents remain
unchanged.
| ST

}—Mov #1501, #1502

#14012

LD #14012
MOV #1501, #1502

(3) RR is not affected by the MOV instruction.

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

@Format DST # x x x x, # x x x x, x x H
l
i Numeric
| ‘ (hexadecimal)
: Register (R2)

i
Register (R1)

®)

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

Register R1 and the numeric are ANDed,
and the result is transferred to R2.
Register Rl remains unchanged.

When the ST contact is OFF (RR = 0);
The DST instruction is not executed.

| st |
$——f ——— pst | #1501, #1502, OFH —t
1 #14012 |
LD #14012
DST #1501, #1502, OFH

D7|Dg|Ds5|D4|D3{D2{Dq| Do

Reg. Rt | B|B|B| B|B|B|B|3B

Numeric | O |0 }JCJ O}t 111111

Reg. R2 0j0j0O;0|BIB|B|B

. wyn nat
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7.5 INSTRUCTIONS FOR REGISTERS (Contd)

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

(24) DIN (Data insert) {RR-}

"\/D Format DIN # x x x x, # x x x x, x x H

} o i

Numeric

(hexadecimal)

Register or
contact set (R2)

Register or contact set {R1)

)

When the ST contact is ON (RR = 1), the
Rl data and numeric are ANDed and the
result is ORed with the AND 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.

©
-

S {DIN | #1501, #1502, OFH
#14012

LD #14012
DIN #1501, #1502, OFH

D7|Dg|D5|D4 D3 (D2 [Dy] Do

R1
R2

n

Wl oim !>

| O|t= !>

= O | W |

| O |
o

Result

A, B: Datais "1" or "0."

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

1' Format
— e - B,

Register or
contact set (R2)

Register or contact set (K1)
2 Fegister R1, R2 and RR are added, and the

result stored in Register R2. RR is set
to "1" when a carry occurs.

oo K T T [ ; ]
-— ADC | #1501, #1502 | ADC | #1500, #1503 .
3 s — F—

910012

LD NOT #10012

ADC #1501, #1502
ADC #1500, #1503

26

| #1503 4*1 L, #1502 44}
Lk_ggwﬁlsoo‘_::] L, #1501 4?
[ #1503 | | nsoe |

@ RR must be cleared to execute the ADC in-
struction.

(26) ADDW (Add Word Register) ! RR-}

D Format ADD #x xxx, #xxxx
i i
Low side of
double length
; register (WR2)
|
Low side of double length
register (WR1)

2} When the ST contact is ON (RR = 1), the
contents of double length registers, WR2
and WR1, are added and the result is
stored in WR2, WRI remains unchanged.
(WR2) + (WR1) » (WR2). The RR contents
do not change by the operation. When the
ST contact is OFF (RR = 0), the ADDW in-
struction is not executed. The numeric
is judged without code.

| ST |
r——~4{F~——*-ADDw #1500, #1502 %4—~*
#14012 !
LD #14012
ADDW #1500, #1502
{(WR2)
| #1503 #1502 }
(WR1)
9| #1501 1 #1500 |
L4503 1 1502 |
(WR2)



(27) SUBW (Sub Word Register) {RR-!

#x x xx, #xxxx

i T

’ Low side of

(D Format SUBW

double length
1 register (WR2)

Low side of double
length register (WR1)

(2> When the ST contact is ON (RR = 1), the
results of the contents of double length
registers, WRZ2 minus WRI1 is stored in
WR2. WRI remains unchanged.

(WR2) - (WR1) > (WR2)

When the ST contact is OFF (RR = 0), the
SUBW instruction is not executed. The
numeric is judged without code.

ST
— b——{suBu| #1500, #1502

#14012
LD #14012
INRW #1500, #1502
(WR2)
[#1503 :' #1502_]
(WR1)
-) [ #so1 #1500
[ #1503 | #1502}
(WR2)

(28) MULW (Mul Word Register) {RR})]

(1) Format MULW # x x x x, # x x x x

— ,‘_ [l i 7?7”7”
Low side of
double length
register (WR2)

|
i

Registér (RD)

(2) When the ST contact is ON (RR = 1), the
contents of double length register, WR2
and register R1 are multiplied, and the
result is stored in WR2. Rl remains
unchanged.

{(WR2) x (R > (WR2)

When the ST contact is OFF (RR = 0), the
MUL instruction is not executed. The
numeric is judged without code. If the
result is overflown, more than "FFFFH,"
RR equals one.

ST
{»—{)———mmw #1500, #1502 %
#14012

LD #14012
MUL #1500, #1502
(WR2)

#1503 | #1502 T

(29) DIVW (Division Word Register) {RR-!

@ Format DIVW# x x x x, # x x x x

T i

‘ Low side of

double length

Register (R1) register (WR2)

@ When the ST contact is ON (RR = 1), the
contents of double length register WR2
is divided by register Rl and the result
is stored in WR2. WRI1 remains unchanged.
When the ST contact is OFF (RR = 0), DIV
instruction is not executed. The numeric
is judged without code. If WR1 is "0,"
operation will not be executed.

ST

|
- #1500, #1502 A—*

#14012

LD #14012
DIV #1500, #1502

(WR2)

#1503 |

| #1502 7

(R1)

) #1500
#1503 | #1502

(WR2)
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7.5 INSTRUCTIONS FOR REGISTERS (Cont'd)

{30) INRW (Increment Word Register) IRR-{

(1) Format INRW # x x x x
—
|
Low side of double length
register

2) When the ST contact is ON, +1 is added to
the double length register contents.

ST

|
J‘FH .y————‘INRW #1500
|

#14012

|
—1

LD #14012
INRW #1500

{31) DCRW {Decrement Word Register] {RR-|

1) The same as INRW, but the operation here

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

{32) CLRW {(Clear Word Register) {RR-|

0

{1) The same as INRW, but here the double
length register contents are cleared.

(33) CMRW (Complement Word Register) 'RR-}

N

(I, The same as INRW, but here the double
length register contents are inverted.

(34) CORW (Coincide Word Register) {RR?]

CORW # x x x x, # x x x x
l I
|
Double length

| register (WR2)

(D Format

I
Double length register
(WR1)

When the ST contact is ON {RR = 1), WRI1
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 71 ‘
+—— —{CORW|#1500, #1502 - 4
#14012 P42

LD #14012
CORW #1500, #1502
ouT #14123

#1500 = #1502 --- Z1 is set.
28 #1500 = #1502 .-+ Z1 is cleared.

(3) The data of WR1 and WR2 do not change
when the CORW instruction is executed.

{35) CPRW (Compare Word Register) [RR] |

(1) Format CPRW # x x x x, # x x x x
i P

Double len gth
register (WR2)

Double length register
(WR1)

S

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

G

If WR1 1s smaller than WR2, RR is cleared.
If WR1 is greater than or equal to WRZ,
RR is set.

When the ST contact is OFF {RR = 0), the
CPRW instruction is not executed. The RR
contents remain unchanged.

% ST zZ1 |

1 —— ceru| #1500, #1502?—0——#

| #le0l2 14123
LD #14012

CPRW #1500, #1502
ouT #14123

#1500 < #1502 --- Z1 is set.
#1500 2 #1502 -+. Z1 is cleared.

(36) MVIW {Move Immediate Word Register) {RR-j

\D Format MVIW # x x x %, x x x x H
i I\ i
. | Numeric
! (Low side)
Numeric
(High side)
Double length register
,j/ When the ST contact is ON {RR = 1), the

numeric is transferred to the register.
When the ST contact is OFF (RR = 0), the
MVIW instruction is not executed.

S

b b MVIW | #1500, 20FFH ‘———J

; ; |
#14012 ;

-

3> The RR contents are not affected by execu-
tion of the MVIW instruction.



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

@ Format DSTW #xxxx, #xxxx, xxxxH

|
’ 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 WR2Z. The
WR1 contents remain unchanged. When the
ST contact is OFF (RR = 0), the DSTW in-
struction is not executed.

ST
+—{ ]——DSTw #1500, #1502, OFOFH
#14012 !

LD #14012
DSTW #1500, #1502, OFOFH

T~
Dy5|D14[D133D12(D11|D10|D9 | Dg

Reg. WR1| B|{B|B|B|B|B|B|B

Numeric } OO |JO}JO{ 1§11 ] 1

Reg. WR2| 0[O0 |OJO|B|B|B|B

D7|Dg [D5|D4|D3|D2 |D1{Dg

Reg. WR1| B| B | B
Numeric ojyoflofjo ;111111
Reg. WR2{ 01O fOJO]B|B!B|B

B: HlIY or HOH

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

7.6 CONTROL INSTRUCTIONS
(M) {RR- |

@ Format

NOP {No Operation}
NOP

(2) No operation is conducted and the system
moves to the next step. The RR contents
remain unchanged.

{2) MCR (Master Control) ' RR-)

(@ Format MCR

(2) When the X1 and X2 contacts are ON (RR =
1), the sequence ladder is released,
When the X1 and X2 contacts are OFF (RR =
0), the ladder up to END is executed in the
state of RR being "0."

X1 X2
#14001 #14002 -

#14005

LD
AND
MCR

LD
ouT

LD
ouT

LD
ouT

END

X3 21

A bevaoes Ormeem
X4 z2

—{ #14004 :: #14011
Xs 23

—H /814012

e LY

#14001
#14002

#14003
#14010

#14004
#14011

#14005
#14012

Where X1 and X2
contacts are off,

is given from inter-
nal relays Z1, 22
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,

(3) END (Master Control End)

@) Format END

{RR-}

(2) Indicates that MCR is at the end.

(4) RET (Return)

@ Format RET

{RR~

)

@ Indicate the end of sequence program.

{5) RT! (Return Indirect)

@ Format RTI

{RR-}

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

|
|

ST
F_,‘,A_

| #14011

LD
RTI

f

i

#14011

RTI

S

29



7.6 CONTROL INSTRUCTIONS (Contd) 7.7 MACRO INSTRUCTIONS

Macro instructions (SUBPxxx) are provided to

(6) SET (Set Return Register}) | RR-} enable the operators to simply arrange oper-
ations of machine tools with which ladders

(@ Format SET cannot be prepared easily with basic instruc-
tions (relay instruction, register instruction,

2 Forcibly sets RR to "1." etc.) only. The following explains further

details. The format of macro instructions

7) RTH (Return High Sequence) |{RR-| is as follows:

—

@ Format RTH **LT-—-—
@ Indicates the end of a high speed sequence Macro instruction number
p:rogram.
| The following auxiliary instructions are used
(8) JMP (Jump) RR-} with macro instructions:
@ Format JMP x x x A. IPSH (Immediate Push) ! RR~}
!
(1) Format IPSH x x xx H
Label number to which 1
this instruction jumps Numeric (hexadecimal)
@ When the ST contact .is .ON (RR = 1), this @ Directly designate the numeric used with
jumps to the label 1 indicated by ADR. SUBP.
When the ST contact is OFF (RR = ),
ladder of the next step is executed.
( ' P B. APSH (Address Push) |RR-|
ST ~ “
O IMP 012 L 1) Format APSH # x x x x
#14000 ;
| | Register
E ; (2) Designate the address of the register used
! l with SUBP,
' |
bt
ADR 012% C. PUSH (Push) {RR - |

(1) Format PUSH # x x x x

LD #14000 }

IMP 012 ‘
Register
Note: In JMP instruction output coil to ADD

is retained when RR=0 (2) Designate the address where the numeric

used with SUBP is stored.

(9) ADR (Address) {RR-}|

@ ; ADE D. TPSH ({Table Push) {PR-|
1, Format . X X X

! (@ Format TPSH x x x x

- -

Table number

Label number

(2 Indicates a destination which JMP in- (22 Designates the table number of PC table used

struction jumps to. with SUBP.

Note: 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)

(D Function: Detects signal rise.

@ Form

WORKPIECE

— o] ADDRESS
1

rk————-~{APSH | #1500

ur RISE
ACT Rl | DETECTION
7 - C/ OUTPUT
\#1400 #11000
SUBP 003

' DETECTED CONTACT

APSH #1500 v
LD #14000
SUBP 003

ouT #11000 ...

Workpiece address
. Detected contact
UP instruction

Rise detection output

(3) Control conditions
* Workpiece address (APSH#xxxx)

Designate an address that is not used by
other instructions. 1 byte is needed for
one SUBP 003.

« Detected contact (ACT) and rise detection
output (R1).

”l”
ACT | f

- I

lllll i ’ﬁ
1 L N

||Ol| \ i
ACT = 0: Not detected. R1 = 0

ACT = 1: At the rise of "0" to "1,"
the R1 status shifts from
0" to "1" and then "0."

|

Note: If ACT is "1" at the time of power
turning on, it is regarded as the rise.

(2) SUBP 004 (DOWN: Fall signal detection)

@) Function: Detects signal fall.

2) Form

=g

WORKPIECE

I ADDRESS
-‘_—LAPSH l #1500 }__“C

DOWN
FALL
ACT Rl | _~DETECTION
I ~1 ouTpuT
11414000 11000
SUBP 004

DETECTED CONTACT

APSH #1500 Workpiece address
LD #14000 Detected contact
SUBP 004 DOWN instruction
ouT #11000 Fall detection output

(3 Control conditions

(a) Workpiece address (APSH#xxxx)

Designate an address that is not used by
other instructions. 1 byte is needed for
one SUBP 004,

{(b) Detected contact (ACT) and rise detec-
tion output (R1)

”1"
ACT
IIOI'
g |
Hl'l ' |
R1
|IOI|
ACT = Not detected., R1 =0

1:
ACT = 0: At the fall of "1" to "0," the
R1 status shifts from "0" to
"1" and then "0."

Note: Even if ACT is "0" at the time of
power turning on, it is not regarded as
the fall.

(3} SUBP 005 (Counter)

(D Function: This counter can be used in
many ways to control machine tool oper-
ation according to the applications, as
described below.

(a) 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 (Contd)

(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 up count and down
count also.

@) Form
| PRESET
'v—'f**{IPSHI " ] | VALUE
|
COUNTER
—T " ADDRESS
,ﬁ_‘( APSH] #1500 }; ADDRE
|  WORKPIECE
| ———""" |  ADDRESS
-————(APSH] #1510 | E—
ﬁJ CNO
|| O
U2/ DOWN
T R | COUNT U
1 OUTPUT
RST —\Q__-‘ N
it #11000
"#14002
ALt SUBP 005
T ey |

1PSH 16
APSH #1500
APSH #1510 Workpiece address
LD #14000 ... CNO

STR #14001 UP DOWN

STR #14002 ... RST

STR #14003 ... ACT

SUBP 005 COUNTER instruction
QUT #11000 COUNT UP output

Preset value

Counter address

(3) Control conditions

(a) Preset value designation (IPSH xx)

Directly designate a preset value.

To designate a variable value, use the
PUSH instruction, instead of IPSH, and
designate the address. The preset value
becomes the address contents.

Example:

PUSH #1550

If the above designation is given. the two
byte of #1550 and #1551 are used. Do not

use #1551 for others even if only one byte
is tc he used.

{b) Counter address designation (APSH #xxxx)

Designate the counter address.

If APSH #1500 is designated, the continuous
two bytes, that is, #1500 and #1501, are
used for the counter address.

(c) Workpiece address designation
(APSH#xxxx)

Designate an address that is not used by
other instructions. | byte is needed for
one SUBP 005. When two or more SUBP 005
are used, designate an address to each of it.

{d) Initia! value designation (CNO)

CNO = 0: The counter cumulative value
starts at "0."
{0, 1, 2, 3, 4, ... n)

CON = 1: The counter cumulative value

starts at "1."
{1, 2, 3, 4, 5, ... )

(e) UP/DOWN designation

UP/DOWN = 0: Up counter
Initial value is "0" with

CNO = 9
Initial value is "1" with
CON = 1

UP/DOWN = 1: Down counter
The initial value is the
preset value.
(f) Reset (RST)
RST = 0.
RST

Reset release

1: Reset
1 is cleared. The cumulative

values is set to the initial value.

(g} COUNT signal {ACT)

l'l”
r [
ACT i i i
L ! 1
Ho” \ ! l
COUNT COUNT
ACT = 0: The counter does rot operate.
The R1 contents remain un-
changed.
ACT = 1: Counts at the rise of "0" to
ill B
Note:

If the counter contenis are greater than the
oreset value at the time of power *urn on:

In the case of Up counter:

Returns to the ‘nitial value with the first
ACT.

In the case of Down counter:

Counts down each time ACT is applied, and
when the wvalue enters within the preset
value, the operaiion afterward is normal.



(h) COUNT UP output (R1)

Up counter:
R1 is set to "1" upon counting up to the preset
value.

Down counter:
When CON =0
R1 is set to "1" when counted down to "0."

When CON = 1
Rl is set to "1" when counted down to "1."

(@ Counter use example

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

The number of machined workpieces is counted.
When the count reaches the set value, the
COUNT UP signal is output.

Al Al
4 | RN
A;.#MOOO Uint.om
#14000
—“————————»————{AEUSH { #1520 }-———-——~—J

_.____*‘{APSHJ #1500
————————-IAﬁH[ #1510

}___4
]f‘—‘_*“

Al
N0 g0t CTx
Al
UPDOWN +—tFr7001
RST cup

RST L L2520 e—

CUP MO2
ACT t SUBP 005
#11000)  #12006
H30

#12007

;11000

- Al is the circuit to create Logic "1."

« NC contact of Al is used to clear CNO since
the count range used is 0 to 9999.

« 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 is the input signal from the
NC unit, M02 or M30. NC contact of CUP is
contained 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,

Al Al
| 1 /M
#14000 ./
‘Al #14001
#14000
-L—————————————{PUSHJ47#1520
+—————————-————&§PSH17 #1500
_——EPSHL #1510

[1]

Al
N {1700 CTR
REV
UPDOWN 4+ hypprrm————— ] Rl
Al —O—
RST -+
715001 #14020
CNT
ACT } SUBP 005
#14030

REV=1 REV=0

INDEXED POSITION

Al is circuit to create Logic "1."

With the rotating object of 10 angles, as

shown in the figure, the count start num-

ber is 1. Therefore, NO contact of Al is used to
CNO to "1,"

REV is a signal that changes according to

the rotation direction. It is "0" for

forward rotation and "1" for revers set CNO to
!Il.!l

REV is a signal that changes according to

the rotation direction. It is 0" 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 "0" 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 0 to the preset value addresses of
#1520 and #1521, respectively.
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7.7 MACRO INSTRUCTIONS (Cont'd)

(4) SUBP 006 (ROTATION)

@) 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.

@ Form
\ . CALCULATION
‘ *’"“*ﬁﬁ*f’*//‘ RESULT ADDRESS
S R e —
|- TARGET POSI-
. — - —] -
s o APSHT #1520 et |  TION ADDRESS
‘ | CURRENT POSI-
o o o
T T T T e )
— ApsH | #1530 z TION ADDRESS
. I R
P |. NUMBER OF
P S P — a—"" | ROTATING OBJECT
CONTRS: | —— 10 —_— " v
CONYROL | —LEPSH o POSITIONINGS
CONDITIONS < -
I ryo T !
«‘ SRR VAV — i
| 'TFTA001
i1 bR :
_ i K1
14002 C
1 s g -
14003 b #1000
: INC i
: briigos
boacT '
\»——Hmwr;L_SUBP 006

APSH #1510 ... Calculation result output

address

APSH #1520 ... Target position input

address
APSH #1530

IPSH 10 .., Number of rotating
object positionings

Current position address

LD #14000 The position number is

from "0" or "1.7
STR #14001 ... The position data is in

-

1 byte or 2 bytes.

STR #14002 ... The rotation direction is

constant or in shortcut.

STR #14003 ... Target position or one

step before

STR #14004 Position number of

number of steps
STR #14005 ... Execution
SUBP 006
OQUT #11000 ... Rotation direction output
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ROT instructicn

3 Control conditions

(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 result is stored in the
designated address.

{b) Designation of target position address
{APSH#fxxxx)

Designate the acdress 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 address 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 initial value of the posi-
tion number of rotating object (RNO)

RNO = 0: The position number of rotating
object starts from "0."

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

(e) Designation of number of bytes of posi-
tion data (BYT)

BYT = 0: Binary 1 byte

BYT = 1l: Binary 2 bytes

(f) Designation of whether or rnot short-cut
direction should be determined (DIR)

DIR = 0: No determination is made on
short-cut direction. The rotation

direction 1s forward only.

DIR = 1: Determines short-cut direction.

g) Designation of operation conditions (POS)
PCS = §: Calculate the number of steps to
the target position.

T
O
n
I

Calculates the position or number of
steps of one step before the target.

{h) Designation of position or number of steps
{INC)

INC = 0:
INC = 1:

Calculates the position number.

Calculates the number of steps.

i) Execution command (ACT)

ACT = 0: No execution of RCT instruction.
R1 is not affected.

ACT = 1: Execute the ROT instruction.
(This is not a rise signal.)



(i) Rotation direction output (R1) (5) SUBP 007 (CODE CONVERSION)

Rl =10: The rotation direction is forward. (D Function: Converts data using the PC table

R1 = 1: The rotation direction is reverse. prepared on the ladder.
Note:
1. The rotation direction is defined as shown Conversion
below: standard Data table Number Conversion
data address head address |within table data
4 6 0]
2
24 6 81 . 3 A
REV FOR ', FOR REV Conversion 4
o \\\t///} data output — ]
VSN 1 address %:&.\
8 2
N A #xxxx _3/\
INDEXED POSITION INDEXED POSITION
n
The rotation direction in which the number
increases from the indexed position is the + When "3" is instructed for the conversion
forward direction. The direction in standard data address with BYT = 0, as
which the number decreases is the reverse shown in the above figure, the data of the
direction. third address from the head of the table is

stored in the conversion data output ad-

5 o .
¢. When the current position is equal to the dress. The head address of the table is "(0."

target position, the calculation result of

the number of steps of one step before + The status when BYT is set to "1" is shown
the target position (POS = 1, INC = 1) is below. At this time, check that the size
oL of the conversion data table is in a even

byte number.
(@) Use of example of ROT instruction

Conversion wi?ﬁ‘{‘gegable Conversicn
) . standard Data table BYT-1 BYT-0 data
The following shows the control of a l6-position data address  head address 5
rotating object, without short-cut control but for , N N 0 .
. e #FRRXX T
deceleration at the position of one step before the I RN
target position. 4R
Conversion
data output /’—\M
address 7
N /"
ENXXK ;: 3A 1 ; 1
T n—
4B
CALCULATION T n-1
RESCULT n
TARGET POSITION
(T CODE}
CURRENT POSITION
(COUNTER) 2) Form
NMBER OF TOOLS
| NUMBER OF CONVER-
1 . |.—""_| SION DATA ITEMS
. IPSH 20 1
| CONVERSION STANDARD
]
» 11500 | DATA ADDRESS
a1 CONVERSION DATA
01K - DETERMINATION OF APSH #1510 OUTPUT ADDRESS
714001 SHORT-CUT d — : CTABLE
L e o ~———1 NO. OF PC TABLE
s e Y o coN NG
' rraton BYT Sy — N
L — cop .
e HswrTn #14000 RL
RST
Y S — F14001
) F o s : ACT
s b A et SECa #14002 Suse 007
e e DECELERATION POSI-
—- 157 (,ORI TION DETECTION
b T O AT O Number Conversion
DECELERATION o . >
COMMAND PC Tabl, Tabie” data
5000 o Som
STOP POSITTON ! 2o
comaNn : “0H
[—
FGRWARD ROTATZON ——
COMMAND
- 17 1AH
REVERSE .
COM}UE‘D ROTATION 18 2BH
; 19 3cn
I
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7.7 MACRO INSTRUCTIONS (Cont'd)

1PSH 20 ... Size of conversion data
table (Number of bytes),

APSH #1500 Conversion data address

TPSH #9000 ... No. of PC table
containing conversion data.

APSH #1510 Converted data store

address.

LD #14000 Data of data table is in

1 byte or 2 bytes.
STR #14001 ... Reset

STR #14002 Execution

SUBP 007 COD instruction
OUT #14010 ERROR output
-20H ~

-30H

-40H

Conversion data table

3, Control conditions

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

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

(b} Designation of conversion standard data
address (APSH #xxxx)

Data in the conversion data table is fetched
out by designating the number inside the
data table. Designate this number inside
the table.

(c) Designation of conversion data output
address (APSH #xxxx)

Designate the address to output the data
stored in the number inside the table
that is designated by Item b. When BYT
is "1," data at the higher side is output
to the address next to the designated
address.

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

Table size is different depending on PC table
No.
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- 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 = 0: 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.

1l

(g) Execution command (ACT)
ACT = 0: No execution. R1 does not change.

ACT = 1: Executes.

(h) Error output (R1)

An error that has 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 (PATTERN CLEAR)

(1) Function: Writes the same numeric for
the designated number of bytes from
the designated address.

Write I Head NI
i R [

sattern {00 \\\ address {#xxxx | €0

\ to write e 00

Number of e \\
oytes co L:‘Ja S

write

NN

_ WRITE PATTERN

L~ NUMBER CF
¢ BYTES

AD ADDE
ThOWRITE

; WRITE COMPLETTON

OCTPUT

IPSH 0 ... Write pattern
IPSH 20
APSH #1500
LD #14000
SUBP 009
OUT #14010

Numoer of bytes to write
Head address to write
Execution

PCLR instruction

Write completion 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 address to write
{APSH #xxxx))

Designate the head address for PATTERN CLEAR
start. PATTERN CLEAR is executed for the
designated number of bytes from the address.
(d) Execution command (ACT)

ACT = 0:
ACT = 1:

No execution.

Executes.

(e) Write completion output (R1)
R1 = 0O:
R1 = 1:

Write not completed yet.
Write completed.

(7) SUBP 011 (PARITY CHECK)
(D Function: Parity check (even and odd) of

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

(@ Form
CHECK DATA
I~ ADDRESS
s o)
CONTROL OE
connitioNs § t—hpizo00— PARE -
RST
e Cnuom
AC:}W'OT‘_ SUBP 011
APSH #1500 Check data address
LD #14000 . Even/odd parity switch-
ing
STR #14001 Reset
STR #14002 . Execution command
SUBP 011 PARI instruction
OQUT #14010 . 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 = 0: Even parity check

OE = 1: 0Odd parity check

{c) Reset

RST = 0: No reset.

RST = 1: Resets ERROR output R1.

(d) Execution command (ACT)

ACT = 0: No execution of PARI instruction.
R1 does not change.
ACT = 1: Executes PARI instruction.

(e) Error output (R1)

When an odd parity resulting from even
parity check or even parity resulting from
odd parity check, ERROR output Rl is set
to Hl.ll

(8) SUBP 014 {DATA CONVERSION)

@ Function:
Converts binary data to BCD data, or vice

versa.,
@ Form
| _ INPUT DATA
= """ ADDRESS
GPSH risoo
|- OUTPUT DATA
APS #1510 ADDRESS

w

B
o
ZE]| B
&
£% {H1s000 paw
bk o

S ES— R1
#14001
RST 1
714002 ~ #14010
A
k-—f 17553 SUBP 014

APSH #1500 ... Data address to be converted

APSH #1510 .. Conversion result storing

address.

LD #14000 1-byte or 2-bytes process-
ing.

STR #14001 Conversion from binary to
BCD or vice versa.

STR #14002 Reset

STR #14003 Execution

SUBP 014 . DCNYV instruction

OUT #14010 ERROR output

(3) 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.
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7.7 MACRO INSTRUCTIONS (Cont'd)

(b) Conversion result storing address
This address stores the converted data.
Where BYT = 1, continuous bytes are used.

(¢) Designation of number of bytes of data
(BYT)

BYT = 0: The processing data is in one
byte.
BYT = 1: The processing data is in two

bytes.
(d) Cesignation of conversion form (CNB)
CNV = ):
CNV = 1:

Converts binary data to BCD data,
Converts BCD data to binary data.

(e) Reset (RST)
RST = 0:
RST = 1:

No reset.

Resets error output R1.
(f) Execution command (ACT)

ACT = 0:
ACT = 1:

No execution.

Execution.

(g) ERROR output (R1)
R1 = 0:
R1 = 1: Abnormal (The data to be converted
was birary data when CNV = 1, or

the byte length was exceeded when
CNV = 0.)

Normal

(9) SUBP 017 (DATA SEARCH)

Function:

Searches the same data as the input data
in the table. If there is, the relative
address from the table head is stored in
the output data address. If the same
data is not found, an ERROR output is
made.

)

© When BYT =0 fTable inside No. Data
BYT=1 BYT=0
Input data address 5
'fx:(xx A 1
\ 1 7

Output data address 3 i

I REXX 5 Lré ."(‘

/7’ B 30

6 L
- When BYT =1 \i%m\

Input data address n:l —
#XXKX ﬁfL] -~ 1
30 / n o

Output data addreSS/'

#axxx

!

Note: Check that the table size is in as even
byte number when BYT = 1,
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@ Form
_ BYTE NO. OF
[Tesa ] e DATA TABLE
[ ______i - HEAD ADDRESS OF
-~ INPUT DATA
T T '
e —— T R ADDRESS
| U |
CONTROL T e ————="~ OUTPUT DATA
CONDITIONS §——————— APSH | #1520 %‘ ADDRESS
BYT ;
j SCH
1 #14000 ’1
RST |
— F1aC0% L—‘\ ————4 ERROR CUTPUT
; e I #1401
i oacT :
Ltymgor ——— ster o |
IPSH 20 Number of bytes of data
table
APSH #1500 Head address of data

APSH #1510
APSH #1520

LD #14000
STR  #14001
STR #14002
STR #14003
SUBP 017

OUT #14010

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 conditions

(a) Designation of number of data items of
data tablie {(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 address

(APSH #xxxx)

Designate the address where the data to be

searched is stored.

(d) Designation of
{APSH #xxxx)

output data address

if the searched data is found (R1 = 0), the
number inside the table where the data is

stored is output.
address.

(e) Designation of

BYT = 0:

Designate the output

data size (BYT)

The stored in the data table is

in one byte,.

BYT = 1:

The data stored in the data

table is in two bytes.

(f) Execution command (ACT)

ACT = 0:
ACT = 1:

No execution

Execution



(g) Reset (RST)
RST = 0:
RST = 1:

Not reset.

Reset.
(h) ERROR output (R1)
R1 = 0:
R1 = 1:

{10) SUBP 018 (INDEX DATA

@ Function:
the data table.

(a) Read

R1 is cleared.

The search data is found.

The search data is not found.

MOVE)

Reads or re-writes data from

« "3" was designated as the table inside number

and the contents were read.

Table inside No.
storing address

#Fxxxx | 3 —_—
! \\\\\\\\\

1/0 data (output
data in this case)
storing address

#XXXX l 10 e

(b) Re-write

\
//

[ Table Data
inside No.
0
1
2
3 10
4

« "3" was designated as the table inside number
and the contents were re-written.

Table inside No.
storing address

XXX 3}

1/0 data (output
data in this case) e
storing address

| -
-

@ Form

Table
inside No| "2 |
0
1
2
3 30
3 E—
“____—/—\”\1
n-1
L n

NUMBER OF BYTES
OF DATA TABLE

——-DATA TABLE HEAD
ADDRESS

| __.[/0 DATA STORING
ADDRESS

———+—TABLE INSIDE

NUMBER STORING

ADDRESS

:'7‘*'**“APSH #1520  S—
| 1

CONTROIL o
CONDTY ,r)xsT 3Y1 w—
N XMOV

| 14600 |
o Rw
i I i
i e ‘
{| msT T
T e 1
i
Yoact |
i ; | . . i
S mm | stsP 01y

RI
o

j————4 ERROR OUTPUT
#14010

IPSH 20 Number of bytes of data
table )

APSH #1500 Data table head address

APSH #1510 1/0 data storing address

APSH #1520 Table inside number
storing address

LD #14000 The processing data is in
one byte or two bytes.

STR #14001 Read or Re-write

STR #14002 Reset

STR #14003 Execution

SUBP 018 XMOV instruction

OUT #14010 ERROR output

{(3) 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 I/O data storing address
(APSH #xxxx)

RW = 0:

RW = 1:

Address to store output data.
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 = 0: 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 = 0:
RW = 1:

Reads data from the data table.

Re-writes data from the data table.
(g) Reset (RST)

RST = 0:
RST = 1:

Not reset.

Reset. R1 is cleared.

(h) Execution command (ACT)
ACT = 0:
ACT = 1:

No execution

Execution



7.7 MACRO INSTRUCTIONS (Cont'd)
(11) SUBP 023 (MESSAGE DISPLAY)

(1) Function:

Displays messages on the

CRT of NC.

r/.”‘*’
o 00000N0OOQD |

| ALARM ‘
?i The message is
b X
| | USERS MESSAGE displayed under
] i the title of
|| roooooo | USERS MESSAGE.
b —_— e e !
b |
i !
| |
O o
N

The message is displayed under the title
of USERS MESSAGE.

fax. number of characters and types of messages

(
65 | 5 41320170 41500
Display reguest
15 )14 £ 13 p12 11w 9 & 41501
[ vl 6 s |4 3210 #1502
Display status D] s
[15 14 113 {12 11 (10 9 8 £1503
(25| 2 21 |20 {19 |18 | 17| 16 ¥1504
Display request
31 | 30 | 29 |28 |27 | 26 | 25 | 24 1505
{
[23 22 t2r j20 b8 | 17 16 51506
Display status J
[[ 3| 20|20 |28 |27 2625 24 51507
Note:
1. Do not set bits containing no message data
tO Hl n
2. This instruction is an instruction to dis-
play messages on the CRT screen. The in-

struction cannot set NC to an alarm state
(1-block atop, decelerated stop, and

immediate stop).

are as follows.

One of each is selected.

Oidagiérr;tgzesr Type rTable address
16 bytes 220 | #9216 ~ #9435

32 bytes 128 #9088 ~ #9215

"~ 64 bytes 64 | #9024 ~ #9087

@ Form
.~ MESSAGE CONTROL
— - N ADDRESS
—§ APSH #1500 ———d .
I j _j{——— SIZE OF MESSAGE
; e CONTROL ADDRESS
I IPSH 1
q

1 NUMBER OF CHARACTERS
IN ONE MESSAGE

TOP OF PC TABLE

1 CONTAINING

MESSAGE

The following shows the max. number that can be

displayed on the CRT at the same time.

Max. number Number of simultaneous
of characters displays

16 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 dis-

play more messages, low order bits are

given the priority.

Messages of higher

priority are displayed sequentially.

- The displayed messages set the corres-
pornding bits to "1," and messages to be
cleared clear the corresponding bits.
The figure below shows the correspond-

ence.
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SUBP 023

;Table addresses | Display i‘equest T Message contents
! #9216 . #15000 SPINCLE-ALARM
#9217 #15001 MO6 ERROR
#15002 TAPPiNG ERROR
#15003 -
'7\\\;77\ - ;f///// !

#15015 UNUSABLE S-CODE
#15016 UNUSABLE M-CODE
#15017 PARAMETER ERROR

APSH #1500
IPSH 1
IPSH 16

TPSH 9216

SUBP 023

e
ey
"I

.. Message data control
address

Size of messzge control
address

... Number of characters of

one message data

.». Top of PC table
containing message.

DISP instruction

3/ Control conditions

{a) Designation of message control address

{APSH #xxxx}

Designate the
the message,

head address that request



(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 ALl - 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.

ALl ALL

y )
"#14000 T \_/Fi5000
AL2 AL2
[
" #4001 b{usom DISPLAY
AIIJ A/{ REQUEST
T #14002 ~\_/#15002
ALS AL4
; N
" #14003 \/$15003
RST
DISPLAY
—"—————r—4 CLRW| #1500
#12181 RESET
L——@wl #1502  —
DECELERATION

STOP

ERR
| ———
| E—
T ]
*—‘——@ H{ 9088 T———

Disp

SUBP 023

Table acdresses | Display request | Message contents
#9088 #15000 " PARAMETER ERROR
#9089 #15001 SPiNDLE SERVO ALARM
#9090 #15002 MO6 _ERROR
#9091 #15003 . KEY-LOCK ERROR

(® 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:

(1) Regarding ERROR code and ERROR contents,
(i1)

(iii)

Showing machine operation condition.
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 by the
following operation:

(D The established USERS MESSAGE 1 display is
selected by depressing ALM key to select
alarm display.

(2) Added USERS MESSAGE 2 display is selected by
depressing ALM key again.

©) Depressing the ALM key again calls up USERS
MESSAGE 1.

MESSAGE 1.
a. MESSAGE DISPLAY instruction
Two SUBP023s can be used on the ladder.

First SUBP023

_——-l APSH #1500
T
———{ IPSH I 4 }——
—{IPSH l 32 ]—_—
— {TpsH 9800
DISP
SUBP023
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7.7 MACRO INSTRUCTIONS (Cont'd)

Second SUBP023

—_—1 APSH =1508 p———

S : —
i 3

~A———(wsu 51 p—

i T
~-——i Trst | G151 —
L L

nisp

SUBPOZ3

SUBP023 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 SUBP023, which has been
used later, is displayed under the title of USERS
MESSAGE 2 on the message screen (USERS MESSAGE
2).

By depressing ALM key again, the display is
reverse displayed to USERS MESSAGE 1 from USERS
MESSAGE 2.

Note: USERS MESSAGE 1 has only on display. By
depressing PAGE key the previous display is called
up.

b. Display specifications

Number of characters in a message and message
tvpes.

16 characters * 220 types (Max.)
32 characters * 128 types {Max.)
64 characters * 64 types {Max.)

For two SUBP023s, the same characters can be
usec. In this case, however, the total number of
the message types of two SUBP023s 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.

USERS MESSAGE 2 display range

Simultaneous display range
Valid width ............ 30 characters
Valid lines ............ 10 lines
Valid No. of message ... 3 to 5 types within the
range of valid 10 lines
42 or less,

f 64 characters max. in use \
- R

Jafo]s

EEER0OEODSEOAE

MAX. 13 LINES

[ES— =

NO.

e
OF VALID LINES 3

oo 3 b U H ey
e CH

T ———

* YASNAC

30 characters in use. Max. 5 lines at
64 CH table (less than 30 CH in use).

— ﬁ
| E0ARCARSNABRNNRNERRIGNNUDNDGD ‘

1 ] |

\ YASNAC J

Note: When the table shown above is used for
another SUBP023, range of display table is
decreased.

When the display table is used for another SUBPO.
for other purposes, max. display type is limited b
available table capacity.

When making a table, put "SPACE" if necessary.

Characters under "FF" are disregarded.



8. SEQUENCE PROGRAM EXAMPLE

8.1 SERIES CONNECTION

(1)
EDTLK EDTLK
| EDIT
! o LOCK
#10062 #13062
{LIST)
LD #10062
ouT #13062
(2)
‘ MCRD RST LAMP
; 08#10117 "ﬁl?lSl @Tw? MACHINE
MRD READY
— O
(LIST)
LD #10117 ouT #11057
AND-NOT #12181 ouUT #13160
(3)
‘ SPSTP SPA ERR1 SAGR I
i M | %PINDIAE
(LIST)

LD-NOT #14210
AND #10120

AND-NOT #14910
ouT #13174

8.2 PARALLEL CONNECTION

(1)

RT

- Dlome |

2RN |
L—ﬂ [Frooer

RT
RAPTD
#13000

(LIST)
LD #10000
OR #10063
ouT #13000
(2)
| ERL LAMP
. - (7 |
! ‘{I #15000 0)11067 SEQUENCE
! eR2 ERR? ALARM

) ; #15001 | Ql13187 [

ER3
hlsooz

(LIST)
LD #12006 AND-NOT #14661
OR #12007 ouT #14301
ouT #13164
(b)

402 Py M02/30

l : e
; 11 #12006 X{#ll;ﬁél Olirasor
30 EOP
l #12007 0#13164'

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

MO2 PM M02/30

| ( Yot
'I#12006 /f,//u.em O T
M30
ll#lZOO?
EOP
M02
i O
¥iiz000 #13164)
M30
l #12007

8.3 SERIES AND PARALLEL CONNECTION

(LIST)
LD #15000 ouT #11067
OR #15001 ouT #13187
OR #15002
(3)
(a)
[ MO2 EOP
i‘—ﬁl lfznzo% 3164 | ﬁigcgm
M30 - M02/30
—1 #12007 714661 Fia301]

(1)
(a)
] SFIN MO3DEC MO3
i I I T wos
| 11 #1317€ IRPTYYES u;,14050| DE-CODE
SF
HIZI‘M
(LIST)
LD #13176 AND #14431
OR-NOT #12191 ouT #14050
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8.3 SERIES AND PARALLEL CONNECTION (Cont'd)

(b)

MO3DEC SFIN MO3 J

] I ( ) MO3

| Piraam 2176 1 #14050| DE-CODE
SF ]
- :I l #12191
(LIST)
LD #14431 AND-STR
STR #13176 ouT #14050
OR-NOT #12191
(2)
(a
! POW-ON M06 RST ERROR :
| 11 3 06
i %mazoo RIS 'l:HZlSl ( ),,15105{ ERROR
ERROR
| I
il
#15100
(LIST)
LD-NOT #14200 AND-NOT #12181
AND #14111 QuUT #15100
OR #15100
(b)
ERROR ERROR
] i f__o_ MO6
! 1 715100 T Ti2I81 ,,151007 ERROR
| POW-0ON MO6
#14200 hlqw
(LIST)
LD #15100 OR-STR
STR-NOT #14200 AND~-NOT #12181
AND #14111 ouT #15100
(3)
| MF MF TF PN
{""'\’“" I’M—zﬁﬁ ill.fhzwo ’I/ 17192 0013163 FIx
i TF MFIN TFIN !
N | It |1
I vy e ' hx;zm

{(LIST)
LD #12190 ATR-NOT #12192
OF #12192 OR #14361
STR-NOT #12190 AND-5TR
OR #14114 ouT #13166
AND-STR

44

(4)
| Y J HX +X
! oy
§ | b o BW_BW *
XJOK + 13020
#114001 /;‘13020

AUX RT

H Ul
#14003 #14220 #10000
! XZR
{ I
' Ty14005

(LIST)
LD #14003 AND #14220
STR #14001 AND #10000
AND #13020 OR-STR
OR-STR OR #14005
AND-NOT #13021 AND #10040
AND #1000 ouT #13020
STR #14003

8.4 MASTER CONTROL RELAY APPLICATIONS

(1)
ZRN qRT ZRILK
B[}moow n E #1000 ez LR
> ZRX
F
‘LJ B’/llﬁOlO \ )(;‘14016
-y ZRY
DDMOOM ‘< jiflz,ou
| 7 ZRZ
“—Gﬂwlomz %
END
(LIST)
LD #10007 LD #10011
AND #10000 ouT #14011
AND-NOT #14023 LD #10012
MCR ouT #14012
LD #10010 END
ouT #14010
The above ladder has the same meaning as that
of the ladder below.
RT ZRIIK +X ZRX
| nn ' n| £
{I ['L 210007 U F10000 #H 414023 U[bxoow ‘\/ olo
1401
RT ZRLILK +Y Z
'E rrooo ) Urresoe—+ reems ) rvoom: ‘}j’ 1
ZRN RT ZRILK +¥X ?_Z\”ld()ll
! n { i1 \
i froony . WU coon A ela023 Uﬂmoom \_/
#14012




—
o
~—

MI
-——IE MCR l-—‘
#12190

MO3
.___{ DEC | #1222, 03H } Q.__,
#14100

MO4

DEC l #1222, 04R } m
N\_Ar14001

DEN MO5
:C 1222, 056 | 1 ( !
DEC ' #1222, 05H | ] l 5053 o

END

11

(LIST)

LD #12190 ouT #14101 ; MO4
MCR DEC #1222, 05H

DEC #1222, 03H AND #12003

ouT #14100 ; M03 OUT #14102 ; MO5
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 EDITING SYSTEM

This section describes the functions provided by
a "sequence 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.

PUNCHED TAPE

YASNAC LX2/MX2

TAPE P T
f READER “@

2320 PUNCHED TAPE
INTERFACE TAPE T
STANDARD J PUNCHER |#
» NC MAIN DATA 1/O INTER-
—I SECTION FACE (OPTION)
EDIT SYSTEM
OPERATOR'S
S —————— — STATION (NG
T f OPEATOR'S STATION
MACHINE
1 OPERATOR'S
pC 1/0 SECTION STATION
—
T L
T
A @ @B CONTROL
CABINET
1
SEQUENCE PRO-~
GRAM EDIT UNIT
{SD20) !
|
-

| P-ROM
" WRITER

o
L_@ P-ROM

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.

(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 (Cont'd) N

Wod__/

(5) A commercially available P-ROM writer can
be connected to the NC RSZ23ZC interface to
write the final sequence program into P-ROM.

-
1=y

VY

9. 2 SEQUENCE PROGRAM EDITOR (SD20)

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

gram editor are as follows: iz
Name: Sequence Program Editor }
Type: JZNC-SD20 (<
e
External view of the SD20 is shown in Fig. 9.2. =
(2) The SD20 has a C-MOS memory backed up 3
by battery. It can store up to a 128K-byte
sequence program to be edited. The stored
sequenice program is on the level of the P-ROM
format in machine language.
P

(3) SD20 components along with their functions /
are listed below.
(a) Two mounting holes with screws:
Mounts the SD20 with attached screw on the CPU
rack in the NC unit.

GAE ™ ATTACHED SCREW

(v} CNF (96-core) connector:

: Supplies power (+5 V) to the SD20.
Used to connect the NC main section with the Fig. 9.2 External View of SD20
PC section.

(¢) ROM/RAM select switch:
Selects P-ROM in the P.C, system or C-MOS in
the SD20 for operation or controlling.

9. 3 CONNECTING SEQUENCE PROGRAM 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 rack.

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

(4) Mount the printed circuit boartd support on
CPU rack.

{5) Fig. 9.4 shows a setup with all connections
completed,
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CNF ﬁ

J

SD20 Installation

Fig, 9.3

CIRCUIT BOARD

PRINTED
SUPPORT

n

6 CN7 CN8

f

@
2]
CNI O ONZ CN
)
O
i)

CN5 CNg

Fig. 9.4 SD20 Connection on CPU Rack
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9.4 EDIT SYSTEM OPERATOR’'S STATION Fig. 9.5 shows the NC operator's station

The NC operator's station with CRT is used for respectively for YASNAC MX3 and LX3.

sequence program editing, when used as a se-
quence program editing unit.

&
%
¢
©

N & x

[E’E {‘ ’/_——*“ﬁ [ FUNCTION

[ ==t =1r=2) MEM [IATA
I
1 ON i ’J
|

N\

|

r4
il
x
3

EDIT

(S

7 CelC=nr=1rsT
@ ADDRESS
()
0

S

(8w (w0 [

~OFF

A\
O

&

(o]
(o)) w]

=

=)

CILEEIG

§

]

N

BERO
S0EE

=
HEDEE
(<20l
RSN

BEEE

[ y Sio)
‘ N (YASNAC) j
e B @ @
Fig. 9.5 Operator's Station for LX3/MX3
(1) FOWER ON/QOFF Pushbuttons (2) DATA Key
+ POWER ON pushbutton For 0 to 9, data keys of 0 to 9 are used.

For hexadecimal A to F, address keys of A
to I are used. Commands and address input
can be made by using address keys.

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 (3) [CAN| (cancellation) key:
emergency stop.) For cancellation of the input data.
- POWER OFF pushbutton ‘ i .
p (4) |WR| (write) key:
To turn off the power for the control: For storing the input data into buffer
Depress it to turn off both the servo and storage.

control powers.
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(5) CURSOR Keys

The CURSOR control key is used to move the
cursor. It is used to start address search.

CURSOR
+ Depressing @ key moves the cursor

forward.
+ Depressing @ key moves the cursor
backward, 'aR®

+ Keeping the cursor control key depressed
makes the cursor move automatically for-
ward or backward.

(6) PAGE Keys PAGE
Depressing the ‘@l key increases the editing

Depressing the @ key moves
PAGE

the cursor backward.

page by one.

(7) INEXT|Key (Function Mode Select Keys)

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 NEXT|key for mode

selection.,

LX3/MX3 PC System Structure

Depressing 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.

(5) [€RS] [IWS |, [ALT] . sna [£08] Keys
(a) E@ key:

For erasure of a block of data in a sequence
program.

(b) key:

For insertion of a block of data in a sequence
program

(c) @ key:

For alteration of a block of data in a sequence
program

(d) @E’ 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) ,, and |OUT | Keys
(a) key:

To start storing data on paper tape into
memory through tape reader.

—
{b) ‘VER] key:

To start verifying between memory data and
punched tape data.

(c¢) [OUT{ key:

To start outputting various data in memory
through data I/0 interface.

To return the editing pointer to the head of
sequence ladder. Also used for releasing
alarm codes if their causes are eliminated.

P-ROM
(SEQUENCE
PROGRAM)
P
(NC)
NC UNIT @ D-RAM <:>
(MAIN L
PART)
+ 1/0
)G PRINTED
3 | BOARD
r_.___ —fl] spc-mos
(SEQUENCE
PROGRAM)
Iy
i
P-ROM
WRITER

(1) SD20 board ROM/RAM select switch

Transfer at power ON

- From P-ROMj
- From C-MOS
Q)y—> .
C-MOS of SD20 board.

column of MODE 4.)

Stores the edited D-RAM data in
(See (4) in the
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9.5 FUNCTION MODE OF EDIT SYSTEM (Contd)

Table 9.5 List of Function Modes and Functions

Aﬁ‘:élec%%n. Functi‘on Mode Function
Mode 1 Edit mode © Alteration, insertion, and deleting se-
(LADDER EDIT) quence programs, address search, and
writing by MDI.
+ Storing, collating, and punching out of
P-ROM former tape.
Mode 2 List tape mode © Storing, collating, and punching out of
(SOURCE TAPE) list tape.
Mode 3 PROM writer mode - Transferring sequence programs to P-ROM
(ROM WRITER) writer.
Mode 4 Parameter mode (1) Registration of version number
(PARAMETER) (2) Registration of tape comments
(3) Setting Baud rate
(4) Transfer of DRAM to C-MOS
(5) Punch-out of DEC 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 mode
(10) 1/O device selection
Mode 5 PC data edit mode (1) Editting of PC table and
{(PC TABLE EDIT) address searching
{2) Storing, collating, and
punching-out of P-ROM format tape
Mode © Address check mode Checking for address duplication in
{ADDRESS CHECK) . sequence program.
9.6 HOW TO ENTER EDITING SYSTEM MODE (1) Set the System No. switch to 6 .

Civan below are the EXIT STEPS to leave the
NC system mode (NC Meode), and to enter the
editing system mode (SD mode) in which the
device is used as sequence program editing
system, After switchover to the SD mode,
the device permits operations described in
par. 9.7 through 9.11.

{2) Snap the ROM/CMOS select switch to RAM
cn the 5D20.

{3) Depress the POWER ON pushbutton to apply
power. A comment "OPTIONAL JOB" will appear
on the CRT.

! A

96.1 When NC Unit is in Offline State , OPTIONAL JOB ;
{System NO. 6 » SD MODE) i j

! i
i i

The NC unit in the offline state is an NC
unit that cannot operate in the NC mode upon
power-on, with no sequence program stered

—_— | Fig. 9.6

|

in FC P-ROM or CD20 C-MOS. {4) Deress the X/, E and {—EJ keys, in that
Switching from the offline state to the order. Then depress the a@] key. A commen
SD mode requires the following operations, 1SEQUENCER EDITOR" will appear on the CRT.

provided that the SD20 has been connected as
exp.ained in par. 9.3:

*SEQGUENCER EDITOR* \l
i
{
!

; i Fig. 9.7
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About 2 seconds later, MODE 1 of the SD
mode is entered.

LADDER EDIT MODE 1

Fig. 9.8

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

Note: Generally, the parameter mode of
MODE 4 is later entered to clear the edit
area, followed by the storing of the list
tape in the list tape mode of MODE 2.
For more details, refer to par. 9.14,
"OPERATING 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 NC 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/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 0’

or 4 beforehand). The NC mode will be
entered.

(3) When a test run is performed here for
sequence program check, stop all NC functions
by Feed Hold or other operations and press
the ﬁSET key afterward.

(4) Set the System No. switch to 4.

(5) Depress the [DGN| function key, and depress
the [NEXT| key. A comment "(STORED)" will

appear following another comment "DIAGNCSIS"
on the CRT.

(6) Depress the @, and @ keys, in that
order., Then depress the @ key. A comment
"SEQUENCER EDITOR" 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.

NOTE

1. The NC unit in the online state can
enter the SD mode by the following
parameters. #6030D1 = 1 for MX3.
#6030D7 = 1 for LX3.

2. 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.

3. 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 "RET"
{end command of sequence program)
have been written in P~ROM or
C-MOS.

9.7 EDITING MODE (MODE 1)

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 MODE 1

(a) As shown below, 10 lines of a sequence
program stored in C-MOS are displayed in

MODE 1. A blank line is counted as one
line.
MODE DISPLAY MODE
) ’
LADDER EDIT MODE 1

0123 LD
AND NOT
LINE OR

SUMBER ouT
- | LADDER SEQUENCE
0124 Lb NoT PROGRAM
AND
-~ .
0
OR ROT
ns
EDIT ESSAC
CERROCI% ALARM MESSACE
INDICATOR| fERROCZ® AREA

TIM O #1705,03;

POINTER

}
— L
COMMAND INPUT COMPLETE DISPLAY
L— INPUT DATA DISPLAY AREA

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,

LINE NO.
#1000 #13240 #12205 #11000

0125 S |
#15553 #11057

#10132 #10125

#14003
0126 —t O
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9.7.1 Sequence Program Editing (Cont'd)

(¢) A cursor is positioned to the command
tc be edited. See the next paragraph "Ad-
dress search function" for how to specify
the cursor.

LADDER EDIT MODE 1
0001 LD #10013

AND-NOT #15034

ouT #11007

0002 SET

DS TW #1402,#1500, OFFFFH
0003 LD-NOT #14020
JOR #10000
ITMR #1711, 87012
Y
L -/
— CURSOR .
Fig. 9.10

Note: If MODE 1 of the SD mode is entered
from the System No. switch at @ , an error
comment "*DISASSEMBLE*" will appear on the
CRT because no sequence program is currently
stored. In this case, enter the parameter
mode of MODE 4 and clear the edit are {((6) in
par. 9.10) to reset the error comment. Com-

mands "RTH" and "RET" will appear on the CRT,

Then normal edit operations are possible,

(2) ADDRESS SEARCH

Address Search searches the commands or line
to be edited. The searching procedure is
as follows.

(a) Key in the commands to be searched

Ke\’irlg 1n HO’” HR’H !I‘NR’H 'Il’ll ”O’ﬂ HO’V
“0," "0," through the keyboard causes OR
#10000; to display at the bottom of the
CRT screen.

| CURSOR
{b) Depress the ' key,

Search starts. When the search is completed,
ten-line commands including the searched
command will be displayed on the CRT screen.

(c) if the keyed-in command cannot be found,
TFERROQ8*" will be shown on the CRT screen.
Release the alarm code by depressing ‘CANi

, :
or  RESET | key.
DT h
LLADDER EDI7Y MOGE 1
R LD FLOd
AND-NOT #1
OUT st
RECN2
3 L% S0 L OFFFER

s d LD-NOT =1

== (} R f: 288
TMR =1 2z

OR glono0

--——~— SEARCHED COMMAND

CURSOR indicates the searched command.

57 Fig. 9.11

Note:
1. The command can be searched by keying-
in the parr of the command data.

Example: For DST #1200, #1100, FF com-
mands keying-in "D," "S," *T " "WR" can
search the DST commands regardless of
#1200, #1100, and FF.

o~

. Address search can be done by using only
one address

Example: For DST #1200, #1100, FF com-
mands’ keylng—ln l!#ﬂ 1 1 N n HZ ) i llo R " ||0, n
"WR" can search the commands which use
#1200 regardless of DST, #1100, and FF.

3. Address search can be done continuously.
|

| CURSOR
Searching can be continued if v

key is pressed again after address search.

Depress | CAN. kev to quit searching.
p L Y a g

4, When the data to be searched is near the
[QERSOR[ , use the _CURSOﬁ key to reach

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 address search.

(a) Press the ADDRESS keys to sequentially
key in the alphabetics of the commands to
be entered.

Example:
(Command) (Key-in operations)
OR o],[R]
R T

Use the Minus
key instead of
the Hyphen key.

Alphabetic strings will appear at bottom
left of the CRT screen.

{b) Depress the 1WRE key.

For commands not requiring address num-
bers {SET, END, etc.), a semicolon {(;)

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

ii. For commands requiring address numbers
{OR, MOV, etc.), a symbol "#" is dis-
played after each to prompt further entry.

iii. Entering an alphabetic string other than
the commands causes a comment "*ERROL*"
to appear on fhe CRT. Thls is Veset by
depressing the CAN1 or RESET key.




(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 @E key. A semicolon (;)
will be displayed to complete the key-in
operation. If an inadvertent key is
pressed in each section explained above,

press the CAN| key and then press the
correct key.CJ

—

f

1 SET 5

Fig. 9.12

’_\
\/_
i

OR #14352;
Fig. 9.13
MOV #1501,#1502;

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! |yggrT |

| ALTER ‘and! EOBV] keys are available.

]

(4) Edit Operation ([ ALTER |, INSRT |,[ ERASE |)

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 entered.

After alteration, the command that replaced

the old one remains specified.

4 NI
LADDER EDIT MODE 1
0001 LD #10013
AND-NOT #15034
ouT #11007
0002 SET
DSTW #1402, #1500,0FFFFH
0003 LD-NOT $#14020
— .OR #10000
"TMR #1711, %7012
AND-NOT #16003
. )
ALTER| KEY
N
LADDER EDIT MODE 1
0001 LD #10013
AND-NOT #15034
OUT #11007
0002 SET
DSTW #1402, #1500, OFFFFH
0003 LD-NOT #14020
M= AND-NOT #16003
TMR #1711 ,87012
N— J
Fig. 9.15

(b) Insert operation

Press the | 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 EDIT

0001 LD
AND-NOT
ouT
0002 SET
DSTW

4003

QR

%
LD-NOT ®
0, #
TMR #

kAND—NOT #16002

INSRT | KEY

0
MODE 1

; LADDER EDIT MODE 1 |
! |
i 0001 LD #10013 ‘
! AND-NOT #15034
: oUT #11007
: 0002 SET
i DSTW #1402,#1500, OFFFFH
{ 0003 LD-NOT #14020
OR 210000
L‘f“———gi—‘iND-NOT £16003
. J
Fig. 9.16

{c) Erase operation

Press the | ERASE | key. The command

specified by the cursor will be erased.
After erasure, the command following the
erased command is specified.
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9.7.1 Sequence Program Editing (Cont'd)

NOTE

. Depressing the EOB| key inserts

LADDER EDIT MODE 1 the command just keyed-in following
the command specified by the cursor,
0001 LD £10013 and erases all the subsequent com-
AND-NOT #£15034 mands. ~That is, the command stored
ouT 811007 by the iEOB key becomes the last
0002 SET command of the sequence program
DSTW #1402,%1500,0FFFFH at that rime.
0003 LD-NOT #14020 i i i
GR 510060 2. Consequently, in the edit operation
TMR ®1711,.87012 of par. 9.7.1 (4), the iEO@ key
can be used to erase all ccmmands
L J following a specific command (see
[,_ Fig. 9.18).
ERASE | KEY .
ER/ Depressing the [EOB, key in-
LADDER EDIT MODE 1 serts AND-NOT command after OR
command and deletes all the com-
0001 LD #$#10013 mands stored after AND-NOT.
AND-NOT #15034
] 7
out #1100 LADDER EDIT MODE 1
0002 SET
DSTW #1402, #1500 . OFFFFH
0001 LD $10013
0003 LD-NOT #14020 AND-NOT £15034
~——t————#=— T MR ¥1711,87012 ouT 511007
ouT 11050 0002 SET
DSTW #1402, 81500 .0FFFFH
\. J 0003 LD-NOT #14020
; .0 #10000
Fig. 9.17 B "f{jm $1711 . 87012
(F.S). Ifow—speed processing sequence program AND_NOT 216003
division L
; . . ] EOB |KEY
When the edit operation of sequence program — N
is completed in the edit mode, the sequence LADDER EDIT MODE 1
program should be divised for low speed
Ceasi 0001 LD 10013
processing. AND-NOT 15034
. ouUT #$11007
Depress the| RESET |key, and then|ORG | key with N
i 0002 SET
M‘O].I)E 1. The programs are a.utomatlcally SSTw 51407, 21500, 0FFFFH
divided for low-speed processing and number _
of section count is indicated. 0003 LRoNOT L4020
, . . M@ AND-NOT 6003
Gg.7.2 MDI Write Operation on Sequence Program fad #i
In MODE 1, a sequence program can be written Fig. 9.18
by MLI key-in operations from the beginning.
The write operations are as follows: 3. Section count display function:
Upon completion of a ladder se-
(1) Operate the NEXT to select MODE 4, quence editing process, depress
Clear the edit area (see par. 9.10 (6) on page 59.) the | RESET | or [ORG |key to produce
the section and CHECK SUM (total).
(2) Operate the NEXT key to return to MODE 1. Then the section count is dis-
This operation returns the cursor to the played as shown below. | CAN|or
beginning of memory., Commands "RHT and | RESET | key can clear this.
"RET;" will appear on the CRT.
(2) Key in the desired command by the operation LADDER EDIT MODE 1
of par. 9.7.1 (3) on page 49. ‘
— D001 LD ziooeuts
(4) Depress the [|NSRT i key, and the command AND NOT  m15034 ;
just keyed in will be inserted following the b002 S |
command specified by the cursor. The in- : 1302 81500, OFFFFH !
serted command will be specified anew. {
|
{5) Repeat the operations of (3) and (4) above EXIT CovNten ‘
to write the sequence program consecutively. \ _;
_ ‘ J

and  EOB|

R |

(6) Finally, depress the @, {E_i," T
keys, in that order, to complete the writing
of the sequence program {RET = sequence
program end command).
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9.7.2 MDI Write Operation on Sequence Program
(Cont'd)

4, Search function of section marked
*ok kK
After finding the section count by

keying [ORG , the portions in the

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

(a) Key-in [*0] and then, [SHIFT] four
times. The section count "n" (two

digits) to be searched, and |WR]|,

CURSOR |
() Key-in i)}
{c) When the search process has been
completed, the sequence ladder for that
portion is displayed. If *ERR,008*
{search error) is displayed, clear it

by depressing the key.

9.7.3 P-ROM Format Tape Input/Output Function

(i, [our )

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 ([IN])

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, *ERRO003* is displayed on the
CRT screen and the tape stops on an
16K-byte boundary. Although depressing

thekey 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.

(2) Punching Out P-ROM Format Tape (|OUT |)

An edited sequence program is punched out onto

a P-ROM format tape.

(a) Connect the tape puncher (see NOTE 1) via

the data I/O interface option of the NC unit.

(b) Depress the[RESET key and|ORG |key orderly.

The cursor will return to the beginning of the
sequence program.

(c) Depress the [OUT key. The contents of PC20

RAM memory will be punched out onto a P-ROM
format tape on the machine language level.

REMARKS:

i, To verify whether or not the contents
are punched out correctly, continue the
vertification 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 substantial amount of data for
storage.

9.8 LIST TAPE INPUT/CUTPUT MODE (MODE 2)

MODE 2 allows a list tape with a sequence ladder
coded in PC instruction words to be loaded,
verified and punched out.

(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

\ J
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

(2) 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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9.8 LIST TAPE INPUT/OUTPUT MODE
(MCDE 2)(Contd)

{(b) The rules for creating a list tape are as
follows:

i. The list tape may be punched either in EIA
or ISO code; the code is automatically
identified when the tape is read in.

it, The beginning and end of the list tape
should be in the following format:

For EIA code

LIST DATA
= ——EOR OR =————"—EOR OR~~—
For ISO code
LIST DATA
iw ——-% LF/NL % LF/NL«——<

ili. The following rules should be observed
in punching a list tape from a hand-
written list (Fig. 9.22):

S

Punching CR (or LF/NL) at the beginning

of a line specifies a line feed.

code.

No.) or space,

Fig. 9.23.

NOTE

All blanks must be filled with space

in a label part, punch a number (line

For PC table, follow the format in

Line numbers and comments are only
for readability and are insignificant
in assembling. The line nt
or may not match those 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
are stored in memory, nor are they
displayed on the CRT or printed out.
"#" is used for ISO code.
"N" is used for EIA code.

SEQUENCE
LADDER
LIST LIST TAPE
/"’“\x,/_ﬁ
,_AH}_:H____@—¢ A aua T U (_\\I
CODING 0,691 , |LD-NOT ! |
1 F—— (O — | ARD o
ﬂ& =0T, i i
dod L H H
b t—y—) O NS D [ |
0062 ; SET \-j
— — I L "
i1 A1t HMANUAL
""‘* ?’—'_ZH/_—_—@—‘ 410 OAO,L31 L LlDl 12 T‘G:EH
//'V 201§} tANIDI 14 P
T R I T S S ¥ TAMI& V"
— 0 i OAUITA T
P S & I |
0,004 4 Jt4Dy 4 4y TN

(O VO S

S S
N

T N O o S

A1

s

A4 i

4 i 4 4

e P

R R R FRLER R

LR RO OB
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Lable Command Address Contents
12345 6]7 891011121314]151617181920 21222324 2526272829 30 31 32§33 3135 36 37 38 30 40 41 42 43 44 454647 48 49 50 51 52 5354 55 56 57 58 59 60 61 62 63
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9.8 LIST TAPE INPUT/OUTPUT MODE
(MODE 2)(Contd)

(3) Assembling and Storing List Tape ([!E)

A designed sequence ladder is coded and its
data used for editing.

(a) Set a list tape on the tape reader.

(b) Depress the E key. List tape data will
be loaded 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 "NOP"
code. No error indication is given.

Note: "Assemble" operation means convert-

ing PC instruction words in list form into

machine language. It follows that the PC20
edit area holds data in machine language.

(4) Punching Out List Tape (7(‘)—UT—§)

The edited sequence program for listing on a
printer is punched out in the form of list
tape.

{a) Connect the FACIT 4070 or equivalent tape
puncher via the data 1/O interface option of
the NC unit. Refer to MODE 4 FUNCTION 10.

(b) Depress the ! RESET | key. The cursor will
return to the beginning of the sequence
program.

(¢) Depress the iOUW] key. The contents of
PC20 memory will be punched out onto a list
tape of the PC instruction word level.

{5) Reading-in, punching-out, and verifing
of PC data tables (E@ , OUTH, )
Operations of reading-in, punching-out,
and verifing PC data tables should follow
the procedures shown below.
Reading-in (E@)... Press @ and @ keys.

Punching-out ([OUTj) ... Press Ej[ and | OUT |

keys.

(£) PAUSE function

Since length of list tapes tends to become
long, more than two tapes are sometimes
needed. Therefore, PAUSE function is

provided for the {IN , and |OUT | operations

i

of list tapes.
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(a) | OUT | (punch-out)

If [CAN| key is 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, "OUT PAUSE" 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, when the last "2t of a command
code is read-in, "IN PAUSE" is displayed
and a corresponding operation stops. If
[\N| key is pressed after changing a

tape then following data will be stored or
verified. However, if 1RESET} key is
pressed, then storing or verifing starts
again from the first part of the data.

NOTE

1. Continue the verification of (2)
above to check that the program is
correctly punched out.

2. A feed hole punch portion about 75
cm long is provided at the beginning
and the end of the punched-out tape.

w

. The above steps apply to the punch-
ing of data in ISO code. To punch
out in EIA code, press the |OUT

1

key while keeping the [E| key de-
pressed.

9.9 P-ROM WRITER MODE (MODE 3)

This mode is used to transfer a sequence pro-
gram or PC table data from DRAM memory to a
commercially available P-ROM writer connected
to the control via the RSZ32C interface of

the NC.

(1} CRT Display in MODE 3

Operate the NEXT key to select MODE 3.
The following screen will appear:

: ROM  WRITER LADDER MODE
i

FUNCTION L —INTEL HEX

| 2

; 4—

] _

i s

‘ :

i

i USED PROM LOCATION NUMBER
! T30 =3l = "

| z - z =

i

i

i

N

[P}

ig, 9.25 Display in Mode



The line "30-33" 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 table data, set the display

shown below by @ key.

-
ROM WRITER PC TABLE MODE 3
FUNCTION 1 - INTEL HEX
2 -
3 -
4 -
5 -
UskD PROM  LOCATION NUMBER
£33 £ b4 *
¥ = = ¥
—_
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 "Intel 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

Manufacturer

MINATO ELECTRONICS
INC.

P-ROM Writer

P-ROM Programmer:
MODEL 1866

PECKER-10:

AVAL (U. 5. A.)

7
PKW-1000 + Represented by Tokyo
Personal Module hin K

nUN-3F! Tsushin Kogyo

///////////////////// 7
Sl //W%’

582-242

Fig. 9.27 P-ROM Writer

(3) Connecting the P-ROM Writer

Prepare the plug connector for RSZ232C 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 (DB-25P) P-ROM Writer
Abbre-] . pin|Connections | pin | Abbre-
I - I No. | viation

Not used 1 Blank
5D Send data | 2| O— 2 SD
Received 5
RD data 3| O——0O 3 RD
Send re-
RS quirement 4 OT O 4 RS
Cs 51 o O Cs
DR 6| OBlankO | 6 DR
Signal
SG ground TN O———O 7 SG
8
Not used ¢
19
Data pro-
ER cessing 20} OBlanklOD | 20 ER
relay
21
[
Not used% §
1| 25

Note: Connections applicable to
terminal connections.

59



9.9 P-ROM WRITIER MODE (MODE 3) (Cont'd)

(4) Writing Operation to P-ROMs

' Steps to write to P-ROMs by use of the P-ROM
writer PKW-1000 of Toyo Tsushin Kogyo. For
details, refer to the instructions for P-ROM
writers:

(a) Transfer conditions of PKW-1000
P-ROM selection

Select type 27256 FUJI made by Fujitsu Ltd.
or type 27256 INTEL made by INTEL Co.

Bit construction setting of serial data

DATA (Number of data bits): 8
PARITY: No
STOP (stop bits): 1

Baud rate settirg
Select "4800 BPS."
Transfer format setting

Select "INTELLEC HEX."

(b) Connection of cable RS-232C

PK'W-1000 SIDE SD20 SIDE
FGe 1 1
SD: 2 — 2
RD: 3 *X 3
RTS: 4 — 4
CTS 5 — L— 5
DSR: 6  — 6

SG: 7 j 7
TDR: 20 — 20
{c) Writing to P~ROM writer PKW-1000

i. Connect the P-ROM wirter to the
RS232C interface of NC,

ii. Turn on the NC unit and switch to
the XSD mode.

iii. Set the baud rate of the P-ROM
writer (480C bps) to "09" according to
the procedure of the parameter mode
tSD 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 the zbove case.
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Turn on the P-ROM writer. (Transfer
condi- tion setting of PKW-1000 should
be completed before turning on the
P-ROM writer.)

Depress the El and |WR| keys on
the editing panel. (See Fig. 9.28)

ROM WRITER MODE 3 |

ROM NO== FNC=1

|

vii,

Fig. 9.28

Key-in a desired 2-digit P-ROM location
number (noted numbers in procedure
iv.)from editing panel, If the 3, 0
and [WR] keys are keyed-in, display as
shown in Fig. 9.29 will appear.

ROUM

WRITER MODE 3

ROM NO=30 FNC--1

|
|
|

Lom mm e -1

viii,

ix.

Fig. 9.29

Reset the P-ROM writer by reset key

RST|on PKW-1000. There are two
transfer methods from the SD20 to
buffer RAM on PKW-1000: data
receiving command method and CPU
communicate mode method. The CPU
communicate method is recommended.

Depress |JOBj, @ and |SET keys on

PKW-1000 so as to be in CPU commu-
nicate mode. The asterisk (*) is dis-
played on the screen as the response.



(ROM

WRITER MODE 31

ROAM NO.=30 ENC=1

* RESPONSE

* 30
Fig. 9.30
%x. Key in @ and on editing panel.

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

l
i
\

asterisks (*) on the screen. (See
Fig. 9.31.)
N
ROM NO =30
1 1 !
F
. |
|
|
*R |
J

E\ key on the editing panel is depressed.

i
i
\
|
|
|
|
i

&

ROM NO =30
[ 1

*R

* R

The response appears on the screen.

@(1 key on the editing panel is depressed.

4

ROM NO =30
i - I

*

1
—

ROM NO=30
1=~ - R 1

* %k *

_
Data transfer is completed.

ROM NO=30

[ e e e

Kok - * *
| % =e—— TRANSFER COMPLETE RESPONSE

The response appears on the screen.

Fig. 9.31

xi. After the data is transferred completely,

reset the P-ROM writer by key.

With steps i. through xi., data transfer from

SD to PKW-1000 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.

iii. 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,
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.

Viewing the CRT screen, note
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9.9 P-ROM WRITER MODE (MODE 3) (Contd)

vi. When depressing the 1 and |WR]
keys on the editing panel, POM WRITER
screen will appear.

vii, Xey-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 ¢ .

viii. Depress the M 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.

" —
RCM WRITER MODE 3
: ROM NO =30 FNC=1
: e i
* % %
S
J
Fig. 9.32

ix., Reset the P-ROM writer, and place
it in the remote mode. The CRT
screen will give the response "#."

X Depress @, Liand E 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 will appear on the screen.
’f the transfer is stopped midway,
repeat from step wviii.

xi., Reset the P-ROM writer.

xii, Set an erased P-ROM on the P-ROM
writer.

xiii, Press the EN_U and ST keys, in that
order, on the editing panel. The
data will be written to the P-ROM.

xiv, Pull out the P-ROM with data written
in it from the P-ROM writer and keep
it for future use (writing to #30
P-ROM completed).

xv. Depress the E_R_ESET] key on the editing
panel. Control will return to the
mode in which to specify the P-ROM
number.

xvi. To write to all P-ROMs, repeat steps vi.
through xiv. In this example, repeat
steps vii. through xv. for writing to
#31.
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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.

Ve
PARAMETER MCGDE 4

FUNCTION I ——VERSION NO.
2——TAPE COMMENT
3——1/0 DEFINE
4——SYSTEM SAVE
S——DEC TAPE
6--—ROM SELECT
7—--SYSTEM 1.0AD
8——LADDER CLEAR
85——SYSTEM RETURN
10——=170 SELECT

* 1234567:0013765

Fig. 9.33

Version No. registration

o

2. Tape comment registration

(O8]

Baud rate seeting

4, Data transfer from DRAM to C-MOS
5. Punch-out of DEC tape

6. Selection of P-ROM type

7. Data transfer from P-ROM to DRAM
3. Edit area clear

9. Reset to NC mode

10. I/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 before writing to P-ROM,

The steps to do this are as follows:

(a) Operate the NEXT key to select MODE 4.

(b) Depress the | IWR: key.

>

(c) Key in a 7-digit number for the desired
version number.

(d) Depress the iWR! 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.



YASNAC
MX 3

VERSION NO. ———/
OF SEQUENCE
PROGRAM

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 NEXT|key to select MODE 4,
(b) Depress the 2, [WR key.

(c) Key=-in a comment in 10 characters or less.
The keys shown shaded in Fig. 9.33 are usable.

(d) Depress the |WR| key. The typed characters

will be registered as the tape comment.

- hd &
:: T FUNCTION )
K ""%
N
y EgDIIﬂEDDII
| ‘
|
i
E——

Typical Ornate Characters
(10 characters or less in practice)

(4) Setting Baud Rate (3, I/O 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 [3], key.

(c) Key in one of 2-digit numbers "00" to
"19" 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
K -
P-ROM Writer ey-input Value
Baud Rate Data stop Data stop
signal signal
=1 bit = 2 bits
50 00 10
100 01 11
110 02 12
150 03 13
200 04 14
300 05 15
600 06 16
1200 07 17
2400 08 18
4800 09* 19

* Baud rate "09" is 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 4 key and then |[WR| key.

(c) Depress key and then key to save
ladders. Depress [1]| key and then [wr] key
to save tables. D

(d} "SAVE END" will be displayed when the
saving is completed. "SAVE ERROR" will be
displayed when an error is detected. If an
error is made then repeat from the step b.
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9.10 PARAMETER MODE (MODE 4) (Contd)

(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 systemr 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 the PROM. Following steps show
the procedures.

(a) Depress the MEXT key and select MODE 4,
(5) Depress [5] key and then |[WR| key.

(¢) Depress @ key and key to punch-out

ladders, if needed.

(d) To verify this tape, select system NO. KR
and then apply power. "OFF LINE JOB" will be
displayed on the CRT screen so that press
iLrVEFﬂ key on the operator's panel at the time.
When these operatzions are completed, "RDY"
will be displayed on the CRT. If an error is
found while verifving, the contents of error's
address memory will be displayed. To verify
the tape continuously, press [VER] key again.

(7) P-ROM type selection (6. ROM SELECT)

When reading-in, punching-out, or verifying a
P-ROM tape or when selecting data for a P-ROM
of MODE 3, this function selects P-ROM type.
P-ROM type is 27256 when power is applied.
This function is riot used in this system
because all the P-ROM types become 27256 in
advance in the system.

(8) Data transfer from P-ROM to RAM and
from C-MOS to RAM {7. SYSTEM LOAD)

This function transfers a sequence program
which has been changed to a type of hard-
ware by a P-ROM in a PC or a program which
is stored in a C-10S memory of the SD20
into a RAM memory in the SD20 (edit area).
Operations should follow the steps shown
below.

(2) By 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,
WA ey,

(d) Depress D xey and then |WR key.

The contents of the P-ROM or C-MOS is trans-
ferred to the edit area of the SD20.

Le)_qu PC table, press E key and then
|WR| key.

(f) When the date transfer is completed,

"LOAD END" will be displayed. When an error
is made, "LOAD ERROR" will be displayed. If
an error is made then restart from the step c.

c4

(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.

WR|

(b) Depress [8] key and then

key,

{¢) Clear operation

For ladder clear:
following order.

Depress the keys in the

(i) C-MOS side L], [c], [WR]
(i) RAM side [T], [R], [wR]

For PC table: Press the keys in the follow-
ing order.
(i) C-MOS side Lj cl, [wn]

(ii} RAM side ;TJ, 3. | WR
(10) Return to the NC mode
(9. SYSTEM RETURN)

This function returns a mode from the XSD mode
to the NC mode. This will be explained in
the par. 9.11.

(11) Input/Output device selection
(10, I/O SELECT)

This function selects I/O port used in the SD
mode,

(a) Depress the NEXT key and select the MODE 4.
Fﬂ key, E
— ——

{c) Depress N! and then L\{Vi! key. Here,

contents of \n) is given by the Table 9.3.

The initial value of {n) when power is
applied is zero. Once {n) is determined,
the value will be retained until power is
turned off or the mode returns to the NC

mode.

key, and then ’WR? key
the

{b) Depress

Table 3.3
n | Input Device | Output Device
0 1RO 1RO
1 2RO 1RO
2 1RO 2RO
3 2RO 2RO

SI0: Serial Interface



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 MODES

TABLE PARAMETER
1: USING TABLE
0 NOT USING
SETTING : 0

Fig. 9.36

(b) Fix the SETTING to "1" by pressing [1]

and |WRI. This operation makes the PC data
table usable. When the table is not used,

fix the SETTING to "0" by pressing 0] and

the @]

(c) Actual edit mode is given by depressing

PAGE
‘@ key shown in Fig. 9.37,

.
TABLE EDIT MODE 5
1
TC000 FF
CST
T
; 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 3§, 7, 0, 0],
the CRT displavs 9100.

CURSOR
{b) Depress I@J key. The cursor moves

to the table number which has been searched.

(3) Key input operation

(a) Each data can be fit into a literal data

or an ASCII code data. CST reads in input
data at the HEX and displays them. ASC
reads in input data as ASCII 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,"
IWR[., In case of ASCII code data Key-in

A, (WAl

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

done by using ) , and keys.

Refer to the P-ROM Format Tape I/O 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

#1000 to #1099 (Input from a machine)
#1100 to #1199 (Output from a machine)
#1200 to #1299 (Input from the NC)

#1300 to #1399 (Output from the NC)
#1400 to #1999 (Internal registers)

#1700 to #1799 (Timer)

#7000 to #7099 (Sequence parameter)
#7100 to #7999 (Keep memory area)

(2) Check operation

Number of "OUT #xxxxx" will be counted in
the sequence ladder.

(i) For #1000's, #1200'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
"OUT #11112" can be found then an address
error will be displayed.
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9.12 ADDRESS CHECK MOCDE {MODE 6)(Cont'd)

(3) CRT display and its operation method

{a) When the NEXT key is pressed and MODE 6
is selected, the CRT displays Fig. 9.38.

"41300" shown above flashes. In ALL ADDRESS
CHECK, the CRT displays "ALL" as shown in
the Fig. 9.42 instead of "1300."

o )
ADDRESS CHECK MODE 6
= 1000 6 £ 7000
1 =1100 71 #7100
2 =1200 72 7200
3 = 1300 T3 T30
4 21400 T4 w7400
| 5 =1500 75 #7500
B = 1600 76 7600
T = 1700 T ITN0
& =BG TE = 7830
o = 196G TG #7900
1 ALL ADDRESS
A\
Fig. 9.38

(b} Specify a number of a range to be
checked. For example, if #1300's (#1300 to
#13799) will be checked then press 3,

\NRI.

(¢) When the above is keyed-in, the CRT
displays the figure below (Fig. 9.39).

ADDRESS CHECK

=1300 CHECK

Fig. 9.39

"#1300" shown above flashes.

In case of ALL ADDRESS CHECK, the screen
continuously changes from #1000.

(d) When checkirg is completed, the CRT
displays Fig. 9.40 and Fig. 9.41.

~

N
ADDRESS CHECK MODE 5
ALL OK
i
]
i
\ _J
Fig. 9.41
ADDRESS CHECK
NG ADDRESS USED COUNT
213101 3
Z13102 :
Fig. 9.42
Maximum USED COUNT is 255. 1If there

exists more than 10 NG ADDRESS's, they will
be displayed in the next page by using | PAGE |
keyv. In ALL ADDRESS, check if a check
result is NG then the operation will halt

when the address or higher number address

in its corresponding range is checked.

.~ . N o . |O~m)
o continue checking, press 1@)' key.
=

To cancel the checking, p‘ressg CAN |key. The
CRT will display the screen shown in Fig. 9.37.

ADDRESS CHECK

=1300 OK

MODE 5

£6 Fig. 9.40



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 [6] (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).] 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 (9] and [WR| key.

(c) Press the El] , and keys, in

that order. The system will be changed from
the SD mode to the NC mode.

Then setting the System No. switch to 0
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.

MODE 4

MODE 2

2N

MODE 1

NC
MODE

Syst

MODE 4

63

—

0] or| Tast run
OK?

em Ng

START :>

C
!

Switch from the
offlite state to
the SDr mode.

(Par. 9.6.2 on

page 31)
T

1

Clear the edit
area,

(Par. 9.10(9) on
page 64}

Store the list
tape.

(Par. 9.8(3) on
page 38)

Edit the sequence
program.

(Par. 9.7.1 on
page 51)

<: POWER OFF

'

POWER ON ‘\

YES

T i
Write the sequence
‘program by MDI

jkey—in operationsw
(Par. 9.7.2 on |

page 55)

|
|
l

Switch from the
online.state to
the SD mode.

Switch from the
online state to

the $D mode.
(Par. 9.6.1 on
page J50)

%

Resister the se=
quence program
version number.

(Par. 9.10(2) on
page 62)

©
@)=

(Par. 9.6.2 on
page 51)

Edit the sequence
program.
(Par. 9.7.1

page 51)

on

%

ki\)
! ‘
Write on the i
MODE 3 P—ROM. i
(Par. 9.9 on *
page 58) : |
!
(__ POWER OFF >
{Connect the P—ROM.]
Set ROM/CMOS
switch to ROM.
— POWER ON )
System No. //1\\\\\
NC @ / NO
st run
MODE 0K?

<_ Te
\\\\\

*YES

Switch from the
online state to

MODE 1

MODE 2

MODE 4
i)

the SD mode.

(Par. 9.6.2 on
page 51)

Punch out the
P-ROM format tape.

(Par. 9.7.3(2) on
page 55)

!

Punch out the list
tape.

(Par. 9.8(4) on
page 58

Set back to NC
mode.

(Par. 9.13.2 on
page 67)

IR d

Store the sequence

program.

Tape out
the list.

1
1
|
i
B

~
I
i
- ——
L

1
C END D




(2) Table 9.4 list the alarm codes at SD mode
and operation for releasing them.

Table 9.4 Alarm Codes at SD Mode

CAN] |[RESE
Alarm Code Cause [keyJ : keyT] Remarks

*ERR001* Wrong command keyed .

in. O O

Reading or punching Alarms can be released by
+*ERR003x error of P-ROM format x O or key.

Duri tori f list t

*+ERR006% Memory overflow O O O:E;gMIS)IO,mng rom list tape
*ERRO08* Address search unable O O —

Verifying error of list Alarms can be released by
* *
ERR020 tape RS O or CURSOR key.
+*ERRO50% Table keyed-in not e e

correct Q Q
*ERRO51% Table search unable Q O —

Memory contents not Alarms can be released by
*DISASSEMBLE* cleared < > clearing MODE 4 edit area.

ifyi Alarm can be released b

+VER. ERRx Verifying error of < O y

PROM format tape

[VERkey.

Q : Operating the key can release the alarm.

X : Operating the key cannot release the alarm.
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This I/0 list shows the following I/O board composition.

List No.

List No.

#1000

=1004

3
<
—
[Rv]

CPU built-in I/0O board

CRT panel built-in I/O board

<Input from Machine >

APPENDIX 1 I/0 LIST FOR YASNAC LX3 (FOR LATHES)




<Input from Machine >

D7 D6 D5 D4 D3 D2 D1 DO
#1016

04—36 04—20 04—04 04—35 04—19 04—03 04—34 04—02
#1017

04—23 04—07 04—38 04—22 04—06 04—37 04—21 04—05
#1018

04—10 04—41 04—25 04—09 04—40 04—24 04—08 04—39
£10109 L

04—44 04—28 : 04—12 04—43 ; 04—27 04—11 04—42 1 04—26
£1020 «

04—31 04—15 04—46 04—30 04—14 04—45 04—29 04—13

I

#1021 ‘

04—50 04—18 04—49 | 04—17 04—48 04—32 04—16 04—47
£1022 i

05—36 05—20 05—04 05—35 05—19 05—03 ' 05—34 05—02
#1023

05—23 05—07 05—38 05—22 05—06 05—37 05—21 05—05




APPENDIX 1 1/0 LIST FOR YASNAC LX3 (FOR LATHES) (Cont'd)

1100
=z=1101
=11072
=1103
=1104
=1105

=1116
#1117
#1118
#1119

A-3

<CQutput to Machine >
D7 D6 D5 D4 D3 D? D1 DO
51—05 | 5106 51—07 51—08 51—41 51—27 51—26 51—25
5108 5110 5119 51—20 5i—2l | 51—22 51—23 51—24
, ﬁ
5:—33 | 534 51—35 | 51—36 51—37 51—38 51—39 | 5140
— : " :
sl Si-12 5113 T 5114 5115 | 5118 5117 5118
S 5l—12 543 1 5144 51—45 51—46 [ 5147 51—48 | 5149
o T
51— i1 51--06 5111 51—05 51—-17 51—10 51—04
- m W
[ 553% | s3a1 53—05 | 53—35 | 5320 53—34 53—19 | 53—33
— 4 B
| 5324 53—08 5338 53—23 | 5307 | 53—37 53—22 53—06
< Cutput to Machine >
S | e R
(5—41 05—25 0508 05—40 05—24 0508 05--39
05—28 05—12 05—43 05—27  0a—il 0542 05—26
0531 05—15 | 0516 03—30 05—14 0543 05—29 05—13
| |
1 |
0550 05—18 | 05—49 0317 05—48 05—32 05—16 | 0547




< Input from NC >

> D D D, D, D, Dy Do
p1200] M28 | w24 | we2 | w1 [ wis | e | w2 | w1 |
—
M FUNCTION BCD OUTPUT

#1201 w30 | mozr | Moir' | moom [ s [ wa [ wn T wr |

M30 MO2 MO1 MO0

DECODE DECODE DECODE DECODE
OUTPUT OUTPUT OUTPUT OUTPUT

#1202[ TF [ ST ] MF [ SINVA lgilER [ *ESPS [ RST Jﬁ ALM ]
T-FUNC— S—FUNC- M-FUNC- S-4 INPUT  EMERGENCY RESET  ALARM
TION  TION  TION  prepr  ERROR STOP - OUTPUT OUTPUT
’ OUT
SAMPLING OUTPUT  INVERT
STATUS
#1203 Ep1s | AuTo | AN | me | mwps [ op Jﬁ DEN 41
EDIT AUTO ~ MANUAL THREAD  REWIND  FEED=  POSITION-
OPERAT- MODE  MODE  CUTTING STATUS ING ING END
NG STATUS STATUS STATUS
STATUS
#1204[7 528 I $24 | $22 l 521 [ﬁ $18 ]7 51444J 12 [ s11 }
N
S FUNCTION BCD OUTPUT
#1205| T28 T24 22 | T21 | T18B T14 T12 T11
| me | l | i l [ ome ]
E—
T FUNCTION BCD QUTPUT
#1206{ 27PZ [ 27PX [ 7p7 [ 7PX l ] ] SPL 1 STL }
7 AXIS X AXIS  Z AXIS X AXIS FEED  GYCLE
=2 HOLD  START
NO. 2 REFERENCE REFERENCE LAMP  LAMP
POSITION POSTTION

n2or | NS N RN N N

#1216 1 ROB(SDD77|FRO7(SDD6) l RO6(SDD5) l RO5(SDD&) | RO4(SDD3) l R03(SDDZ)lROZ(SDDl) l ROl(SDDO)}

v
EXTERNAL OUTPUT FOR S—~COMMAND (S4 DIGIT) NO. 1

#1217 ILSDDlS) ] (SDD14){(SDD13)] (SDD12) ]RO].Z(SDDII)]ROII(SDDlO) oaw(song)‘ RO9(SDD8) f

v
EXTERNAL OUTPUT FOR S-COMMAND (S4 DIGIT) NO. 2

e I 1 | | ]




APPENDIX 1 1/0 LIST FOR YASNAC LX3 (FOR LATHES) (contd)

< Input frcem NC >

~l ﬂ~ D, D, Dy D, D, D,

Dy Dy

#1219[ L { l TLCH ; STDX0 | TPsa [ STDXA |
1 J
TOOL SPINDLE S.S.  SPINDLE
CHANGE ) INDEX  LiMiT [NDEX
(TOOL LIFEy EXECUT- AREA .
\CONTROL ’ ING CHANGE
END
H I T
#1220[ vo7 | wos [ wos | wos | wos | woz | wor | woo |
OUTPUT FOR "USER'S MACRO" NO. 1
G |
#1221[7 U015 | U014 T4ﬁ013 ] U012 I go11 | U010 vo9 | uo8 |
i 1
N~

—
OUTPUT FOR "USER'S MACRO" NO. 2

#1222 {*4’ { T { L, ]

]

#1223 | f } | | |

#1280{7 SSW3

SSW2 [ SSW1 l SSWO L

TSKIP J

SYSTEM NO. SWITCH

T T .
#1281 LfOFFPBAT7 ] ONPB | *QLD | SVALM | *ESP [ *OHT
POWER POWER OVER-  SERVO EMERGENCY OVER-
OFF PB. ON PB. LOAD ALARM STOP HEAT

| 1uP3

p1282] 1wp7 | 1mpe | 1mps | wwes |

[ 1HP2 Jﬁ 1HP1 1 1HPO ]

NO. 1 MANUAL PULSE GENERATOR MONITOR

#1283 i [ | L | ]
#1284 swex | swx [ [ [ l L]
SERVO POWER ON
(= "NRD")

#}285[ 0 [

0 4{ 0 [ o [ o [ 0

Y
CONSTANT "1"



< Input from NC >
‘II‘ D, Dy Dy D, Dy D, Dy D,
pase | o | o | o | o [ o ] o [ 0 T 0 ]
) CONSTANT "0

posy [ Lo [ oo T ][ T |

PHASE-C PHASE-B PHASE-A

R4
SIGNAL FROM SPINDLE PG

#1288 1 TGONXL PCXT PBX l PAX

X-AXIS PHASE-C PHASE-B PHASE-A
TG ON —

SIGNAL FROM X-AXIS PG

£ALX { *OLX ] FUX ’ SRDX

v
MONITOR FOR SERVO UXNIT OF X AXIS

#1289 BG ONZ { pCz | PBZ [ PAZ { *ALZ *OLZ l FUZ l SRDZ
Z-AXIS PHASE-C PHASE-B PHASE-A v
TG ON MONITOR FOR SERVO UNIT OF Z AXIS

v
SIGNAL FROM Z-AXIS PG

#1290 | | | I | | I [ |

o I N N [ | ]

#1292 L l l ] I l ] I ]
#1293 | | L 1 | | | [ |

#1294[ ALMZ8 l ALM24 l ALM22 l ALM21 rALMlB ’ ALM14 [ ALMI12 I ALMI11 ’
~ 7
——
ALARM CODE MONITOR

#1295[ [ L ( [ ALM38 [ ALM34 [ ALM32 ,r ALM31

7
N
ALARM CODE MONITOR
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A-7

APPENDIX 1 1/0 LIST FOR YASNAC LX3 (FOR LATHES) (Cont'd)

< Qutput to NC >

—(JF- D D¢ Dg D, Dq D, Dy Dg
#13C0 ( EDT [ MEM | D [ T [ T wys I J ] RT
EDIT  MEMORY  MDI TAPE HANDLE/ MANUAL MANUAL
STEP  JOG RAPID
. T
#1301 [ MP1 [ ROV2 | ROVL l FV16 I FV8 [ FV4 ] FV2 } FV1 J
MANUAL PG > '
MULTIPLE  RAPID SPEED FEEDRATE OVERRIDE/MANUAL JOG SPEED
SELECT OVERRIDE
#1302[ HZ ‘ HX [ -z | 4z { -X 1 +X | MP4 ] MP2 ]
~ S e —y - Y
MANUAL PG MANUAL TRAVERSE AXIS DIRECTION  MANUAL PG
AXTS SELECT  SELECT MULTIPLY SELECT
T
#1303[ INHEDT [ AFL [ ABS ] DRN | BDT | DK | Mk i SBK }
INHIBIT M.S.T  MANUAL  DRY BLOCK  DISPLAY MACHINE SINGLE
EDIT LOCK  ABS. RUN DELETE LOCK  LOCK  BLOCK
T 1
#1304 [ ZRN [ cDZ I, SMZ i RWDH | SRN [ PST | *SP E ST |
RETURN THREAD ERROR  HICH  SET UP POSITION FEED  CYCLE
T0 CUT UP  DETECT SPEED POINT  SET HOLD  START
REFER- I RN
ALE REWLND RETU
) 1
#13C5 [ ERR1 ] ERRO [ STLK I RWD ] EOP [ ERS l FIN l MRD |
""" INTFR- REWIND END OF EXTERNAL MST  MACHINE
exTERVAL ERROR  RUPT PROGRAM RESET FIN  READY
INPUT
I T .
#1306 ( SAGR | l *DCZ | *DCX } o1z | *HLZ ] ALK | A4HLX J
SPINDLE D v
SEEED. DECREASE INPUT FOR OVERTRAVEL INPUT
AORE REFERENCE POINT
#1307 (VGRS | 6sc ] SSTP { SNV [ GR4 | GR3 1 GR2 ! GRlAJ
i
SornanD SPERDT®  BOMMAND GOMMAND y
" E ET
CON-  CONSTANT 0" INVERT SPINDLE GEAR RANGE SELECT
STANT
#1303 | EOUT | EVER | Ex | orsz | prsx | | | Extc |
NC NC NC ) TIME
PEOGRAM PROGRAM PROGRAM COUNT

PUNCH  VERIFY  INPUT DISPLAY RESET

oUT
H T
#1309 ] BDT9 | BDT8 [ BDT7 { BDT6 ! BDTS I BDT4 { BDT3 | BDT2
—
ADDITIONAL BLOCK DELETE
T T i
#1310 ( WN16 ! WN8 I WN4 l WN2 | WNL [ SPC l SPB | SPA |

Y

EXTERNAL WORK NUMBER SEARCH SPINDLE OVERRIDE



-0~

#1311

#1312

#1313

#1316

#1317

< OQutput to NC>

D D D
D, Dg Do D, D, 2 1 0

[ [ ] | cery | mors [ wix | prsT | ove |

CUTTING AUTO X-AXIS PROGRAM OVERRIDE
POINT MODE MIRROR RESTART CANCEL
RETURN HANDLE

OFFSET IMAGE

| [ | | covie | covs | covs | covz | awfw

—
G71/G72 CUTTING OVERRIDE

| | | | I | | L

| STD8 ‘ SID7 [ STD6 | SIDS I SID4 l STD3 [ SID2 [ sInl |

—
SPINDLE INDEX POSITION SET

| s | e | 2 | te1 | sipi2 [smir | swio | smo |

—
TOOL NO. SET FOR STORED SPINDLE INDEX POSITION SET
STROKE LIMIT
#1318 [ TLTM [ [ TLSKP | TLRST l STDX1I [SIDXINCI TPS [ STDX
J
TIMER TOOL TOOL  SpINDLE SPINDLE TOOL NO. SPINDLE
COUNT SKIP RESET INDEX ~~ CHANGE  INDEXING
= INDEX POSITION PaR 8. g
M RESTART jeNvar  LIMIT
SIGNAL FOR TOOL LIFE CONTROL MENIAL,
TTON
.

#1319 | ROV4 l SPE SPD [ TLA21 [ TLA1S [ TLAL4 { TLA12 ] TLA11|

EXTENDED

RAPID EXTENDED

TRAVERSE SPINDLE CHANGE TOOL NO. (TOOL LIFE CONTROL)

OVERRIDE OVERRIDE
#1320 | [ l | | I I | I
#1321 | | I l | | l L]
#1322 | | ! l | | | | |
#1323 'lRIB(SDI7) ] RI7(SDI6) lRIé(snls) !RIS(SDM) I RI4(SDI3) [ RI3(SDI2) [ RIz(snn)l RIl(SDIO)l

—

v

EXTERNAL INPUT OF S-COMMAND (S4 DIGIT) NO. 1
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A-S

APPENDIX 1 1/0 LIST FOR YASNAC LX3 (FOR LATHES) (contd)

< Output to NC >

‘4_<:}_, Dy D¢ D5 Dy, D3 D2 Dy Dy

#1524 L(SDIlS)i (smlaj (SDIl3)I (SDIlZ)i' (SDI1L) ](SDMO) }L (SD19) I (sSp1I8) }

EXTERNAL INPUT FOR S-COMMAND (S4 DIGIT) NO. 2

#a2s| vry | wure | wis | vie | uis | v | unn | ovio |

—
INPUT FOR "USER'S MACRO" No. 1

vio | v | ouis |

3

#1926 Unls | urls | uns o otrz | ouri

INPUT FOR "USER'S MACRO" NO. 2

sis27 | o7 [ woe | gps | Eps [ w3 | Ep2 | Eol | Ep0 |

A

EXTERNAL DATA INPUT NO. 1

#1328 E_ﬁ?DlS | w1 | mo13 [ ep12 | moit | Epi0] Ep9 | mps |

EXTERNAL DATA INPUT NO. 2

i

#1329 | EDCL IL EDSZJ EDS1 T EDSO | EDSD [ EDSC { EDSB 1 EDSA ]

CONTROL SIGNAL FOR EXTERNAL DATA INPUT



APPENDIX 2 170 LIST FOR YASNAC MX3 (FOR MACHINING CENTERS)

This I/O list shows the following I/O board composition.
List No. 1: External mounted I/O board

List No. 2: External mounted I/O board

-0 ¢ Input from Machine >

n7 D6 (D) D4 D3 D2 D1 DO
#1000
04—36 04—21 04—05 04—35 04—20 04—34 04—19 04—33
#1001
04—24 04—08 04—38 04—23 04—07 04—37 04—22 04—06
#1002
04—11 04—41 04—26 04—10 04—40 04—25 04—09 04—39
#1003
04—A45 04—14 04—44 0413 04—43 04—12 04—42 04—27
#1004
04—49 04—18 04—48 04—17 04—47 04—16 04—46 04—15
#1005
05—06 05—07 05—38 05—39 05—20 05—21 05—22 05—23
#1006
05—08 05—09 05—40 05—10 05—24 05—25 05—11 05—12
#1007 .
05—13 05737 05—05 05—14 05—15 05—16 05—17 05—18
) !
#1008 | ~ ;
05—41 05—26 05—27 05—19 | 05—33 | 05—34 05—35 05—36
#1009 S I N SRR S, A B
L 05 | 0has 0548 O6—d7 | 0548 | 0549
#1010
03—11 03—41 ! 0326 03—10 03—40 03—25 03—09 03—39
#1011 _
03—45 03—14 03—14 03—13 03—43 03—12 03—42 03—27
#1012 ]
03—49 03—18 03—48 03—17 03—47 03—16 03—46 03—15




#1100

#1160

T
=

21107

[\
[N

#11

APPENDIX 2 1/0 LIST FOR YASNAC MX3

(FOR MACHINING CENTERS) (cCont'd)

< Output to Machine>

D7 D6 D5 D4 D3 D2 D1 Do
!

0105 01—-06 0107 01—08 01—41 01—27 01—26 01—25
01—09 01--10 01—19 01—20 0121 0l—22 01—23 01—24
01—33 01—-34 0i—35 013 01—37 01—38 01—39 01—40

0111 ol—1z | 0l—13 | o0i—11 0115 01—16 01—17 01—18
0l—42 01—43 01—44 01—45 01—46 01—47 01—48 01—49
— 3
02—07 02—12 02—06 0z—11 02—05 02—17 02—10 02—04
03—36 03—21 03—05 03—35 03—20 03—34 03—19 03—33
03—24 0308 03—38 T 03—23 | 03—07 03—37 0322 0306
< Qutput to Machine >
91—05 01—06 01—07 01—08 01—41 o1—27 0l—26 | 01—25
61—09 01--10 01—19 01—20 01—21 01—22 0i—23 | 0l—24
01=33 01—34 0L=35 0136 01—37 01—38 01—39 01—40

; |

o1 o1—12 01—13 | 01—14 61—15 01—16 01—17 01—18

!

{0142 01—43 01—44 01—15 0146 01—47 01—48 01—49

: §
02—07 02—12 02—06 9311 | 0205 02—17 02—10 02—04
03—36 03—zl 03—05 03—35 03—20 03—34 03—19 ' 03—33
03—24 03—08 0338 0323 03—07 03— 37 03—22 | 03—06




<Output to NC (Special Signals) >

O De Ds Dy D3 D2 ! Do

#1180 [ SDACSA{SDAC7 ] SDAC6 | SDACS JVSDAC4 l SDAC3 ] SDAC2 I SDACiAW

—_—

S-FUNCTION D/A OUTPUT

#1181 | SDACL6 | SDACLS | SDACI4] sDAC13 | spaciz | spac11]| spacio] spaco |

Y

S-FUNCTION D/A OUTPUT

#1182 [ SBO8 [ SBO7 I SBO6 i SBO5 [ SBO4 | SBO3 l SBO2 l 53017

'

S-FUNCTION NON-CONTACT OUTPUT

#1183 [ [ [ l ] s3012| SBO11 | $B010 l SBO9 ]

S-FUNCTION NON-~CONTACT OUTPUT

#1184 | ] | [ [ | | sent | smwo |

EXTERNAL INTERNAL
D/A

<Input from NC >

—3 .’ D5 D Dg D, Dy D, Dy Dy
#1200 | m30 | mo2 | mor | wmoo | oex | op | sm N

POSITION- FEED- TEMPO- CYCLE
ING COM- ING RARY START

PLETED STOP
#1201 1 2zpa | 2zpz | 2zpY 1 2zpx | 1zpa [ 1zpz | 1zpy [ 17pX |
SECOND REFERENCE POINT LAMP FIRST REFERENCE POINT LAMP
#1202 | 4zpe | szpz | szey | 4zex | szea | 3zez | 3zey | szex |
FBURTH REFERENCE POINT LAMP THTRD REFERENCE POINT LAMP
#1203 | | [ [ | szes | 3zes | azee | 1zes
FOURTH ’
REFERENCE
POINT
LAMP
#1206 | | | I | | | ] ]
#1205 | | ] l | | | ]
#1206 | | | l 1 | l | |
#1207 | | | [ | | | | |
#1208 | | | l | | | | ]
#1209 | | | | | | l | ]
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APPENDIX 2 1/0 LIST FOR YASNAC MX3
(FOR MACHINING CENTERS) (Contd)

< Input from NC >
s I = D7 Dg Dg Dy D3 Dy Dy Dy

nae || | [ | | ]
non || | | I | I

naiz | | | l | l | [ ]
et | | | | | | L
noe [ L | | ]
nas | | | | | | i |

#1216 [ 78/128 | 17/128 | T6/122 | 75/721 | 10/m18] T3/714 | T2/112 | T1/7T11)
4

T-FUNCTION BINARY/BCD OUTPUT

#1217 | 116/T48] T15/T44 |T14/T42 [TlB/T&l]TlZ/T38‘Tll/T34[ 110/132] 19/131

—
T-FUNCTION BINARY/BCD OUTPUT

T T
#1218 L TAP \ MO4S | TLMO 6808 { EREND ] ESEND [ﬁ RST ] AL }
TAPPING SPINDLE TOOL  CANNED EXTERNAL EXTERNAL RESET  ALARM
REVERS- CTH oycLe  DATA DATA
MEASURE- INPUT  INPUT
ING MENT COMPLET- COMPLET-
ED ED
, r I I
#1217 SRV SSp FMF EF BF | TF | SF MF
SPINDLE SPINDLE  MF  EXTERNAL B - - M
REVERSE STOP OPERA-  FUNC- TFUNC- FUNC-  FUNC-
iy s TION TION  TION  TION  TION

FOR CANNED CYCLE

#1220 I B8 | SB7 [ SB6 [ SBS { SB4 [ SB3 [ SB2 l SB1

——
S—-FUNCTION BINARY OUTPUT

]

#1221 | [ I ] f %312 [ SB11 [ SB10 | s89 ]

S~FUNCTION BINARY OUTPUT

#1222 fﬁ M8 I M7 { M6 | 5 ] wo | ow [ w 4?' M1 ]
M—FUNCTig& BINARY

! T T
#1223[7 os | EDIS | IER [ 4NGC } AUTO | MAN { RDY L RWD
ORIENTA- EDITING INPUT 4TH AUTO-  MANUAL LT REWIND
TION ERROR AXIS MATIC PREPARA-
TION
DISREGARD COMPLETED



< Input from NC >

_. I_ D7 D6 D5 D4 D3 D2 Dl DO

#1224 ‘ SDA8 l SDA7 I SDA6 [ SDAS ‘ SDA4 ‘ SDA3 1 SDA2 [ SDAL

SPINDLE OPERATION COMMAND

#1225 [ SDA16 ] SDALS ! SDAL4 [ SDAL3 1 SDAL2 [ SDA1L ’ SDALO | SDA9 |

/

SPINDLE OPERATION COMMAND

#1226 |

| |
| |
I

#1227

{1228

|
|
|
|
|

#1230

|
|
|
|
|

| |
| |
| |
[ |
| |
| |

#1231

| |
L |
L |
o || |
[ l
] |
| | |

|
|
l | | |
}

#1232 |B8/B28 | B7/B24 | B6/B22 | B5/B21 | B4/B18| B3/B14 | B2/B12 | B1/B11

—,—

B-FUNCTION BINARY/BCD OUTPUT

#1233 |B16/848|B15/844 | B14/B42] B13/841]B12/838| B11/B34] B10/534 B9/B31]

v

B-FUNCTION BINARY/BCD OUTPUT égg;D 2;;?5
GEAR GEAR
#1234 | s28 | s24 | s22 [ su [ si18 | si4 | s12/cru|s11/6R1]

S-FUNCTION BCD OUTPUT

#1235 | sus | sas | se2 | sar | s3s | sae [ s32 | s; |

S-FUNCTION BCD OUTPUT

#1236 [ U7 I U6 ] U5 ] u4 I U3 [ U2 ’ Ul I uo |
USLER MACRO
#1237 | ul1s [ Ul4 [ U13 [ U12 [ U1l | U10 l r9 [ vs |

USER MACRO

#1238 | | [ I l | | I |
#1239 | | | | | | | | |




s

APPENDIX 2 1/0 LIST FOR YASNAC MX3
(FOR MACHINING CENTERS) (contd)

< Input from NC >

#1280 [ 1 I

#1282

#1283

#1284

#1285

#1286

#1287

#1289

#1290

[ T T
L R ] r [ osw [ o | sw |
1 i
A — - — Y —
TAPE FEED SWITCH SYSTEM NO. SWITCH
T - T T
L | I [ ON-PB r OLD | SVALM ESP |  OHT ,
EQWER. OVERLOAD SERVO g§§%§ OVERHEAT
SWITCH ALARM — ¢rop
l’ T T T T T T
| 1Ep7 IHP6 | 1HPS | 1HP4 | 1HP3 | 1HP2 [ 1HP1 1 1HPO ]
HANDLE PULSE
T T , T 7
[ EXT | 0 I RSTS I RST4 | RST3 | RST2 | RSTL | RSTO ]
DSP BSY : '
EXTERNAL DISPLAY RESET PUSHBUTTON
T B N I’ T | T H [ 8]
[svos [ o [ [ [ ] |
SERVO NC
POWER READY
ON
[ ' N I
L0 0 0 o} | O | 0 [0 oo
CONSTANTS 1"
T ! I ] T T
Lo T o T o T o [ o T o T o 1 o |
CONSTANTS "0O"
[ - ] I [ T I 1 H ]
| SNGC | O | 0 | SRDE | SRDa: | SRCZ | SRDY { SRDX |
5TH AXIS B v ———
DISREGARD SERVO READY
{ i T . i T T T
| ALMX | PCALX | SMCALX |#TGALX | #SDALX | *OLX | FUX | SRDYX
L L 1 1 i i
X-iXIS  ®G SERVO TG DRIVE OVER-  FUSE SERVO
ALARM  ALARM ERROR ALARM ALARM~W<YLOAD ALARM  READY
X—AXIS SERVO UNIT MONITOR
. . . .
{ ATMY { PCALY ISMCALY lfTGALY { *SDALY! *0LY | FUY | SRDYY !
1 i i1 i
Y-AXIS PG SERVO TG DRIVE OVER-  FUSE SERVO
ALARM ALARM ERROR  ALARM  ALARM LOAD ALARM  READY
Y-AXIS SERVO DNIT MONITOR
H T
[ ALMZ ! PGALZ | SMCALZ i“TGALZ % *SDALZE *0LZ § FUZ | SRDYZ
Z-aN1S PG SERVO TG ALARM OVER-  FLSE SERVO
ALARM ALARM ERROR  ALARM LOAD ALARM  READY
Tt — J
Z-AXIS SERVO UNIT MONITOR



<Input from NC >

4. l_ D, D Dy D, Dy D, Dy Dy

#1291 I ATMo l PGALo ] SMCALx l TGALw l SDALu[ OLa [ FUa [ SRDYa l

2§¥s EgNgég— ggﬁgo TG DRIVE  OVER- FUSE SERVO
- R ALARM LOAD READY
ALARM  TION ALARM ALARM —
0~AXIS SERVO UNIT MONITOR
#1292 | awxe | poars | sweais | reare | sparg | ous | rus | seovp |
ul
5 AXIS PG SERVO TG DRIVE OVERLOAD FUSE SERVO
ALARM ALARM ERROR ALARM  ALARM ALARM  READY

A
B-AXIS SERVO UNIT MONITOR

#1293 ! | E ZNGC [ ABSC ’EDITLKCI ,
{ : I
Z-AXTS MANUAL  EDIT
DISRE- ABSO-  LOCK
GARD  LUTE
!
#1294 | arLc | ke | oprc | pRwc | BTDC | DIRC | STIKC | sBrc |
AUX MA- op- DRY op- DIS-  START  SINGLE
FUNC- CHINE TIONAL  RUN TIONAL PLAY  LOCK  BLOCK
TION  LOCK  STOP BLOCK  LOCK
LOCK SKIP
#1295 { , ]PLBKC } MIBC | MIaC | MIZC { MIYX | MIXC ]
i . i
PLAY- 8 a z Y X
BACK

N
MIRROR IMAGE AXIS

<Qutput to NC>

£ D D D, D Dy D, D
#1300 wor | wme | o | ot | s [ w [ 3 [ & ]
EDIT  MEMORY  MDI TAPE  STEP  HANDLE MANUAL RAPID
FEED  TRAVERSE
#1301 | ovc | rov2 | ®movl | ovig L ovs [ ovh [ ov2 [ ov1
OVERRIDE y ;
CANCEL RAPTD TRAVERSE FEEDRATE OVERRIDE

RATE OVERRIDE
#1302| —u]ml—z[+z|—Y[+Y [—X{+X]

MANUAL FEEDRATE SELECTION

T T
303 sec | ses [ sea [ avie [ove [ gva [ vz [ a1
N S .
SPINDLE SPEE MANUAL FEEDRATE OVERRIDE
OVERRIDE
i T
#1304 | DRS f wh | w2 { MP1 l Ho [ R [ HX ‘
DISPLAY :
RESET v I
HANDLE PULSE MULTIPLY HANDLE AXIS SELECTION
) { i
#1305] arL | x | oeT | pew | moT | DK | | sk |
AUXILIARY MACHINE OPTIONAL DRY BLOCK  DISPLAY SINGLE
FUNCTION LOCK STOP RUN DELETE LOCK BLOCK
LOCK
#1306 SRN [ Fl i RET [ TLMI | ZRN l EDTLK { *Sp L ST ]
i
PROGRAM F1- RETRACT MEASURED ZERO EDIT FEED CYCLE
RESTART DIGIT LENGTH RETURN  LOCK HOLD START

SETTING
" MONITOR

A-16



APPENDIX 2 1/0 LIST FOR YASNAC MXS3
(FOR MACHINING CENTERS) (Contd)

< Qutput to NC>

-O- D7 De Dg Dy D3 D2 Dy Do
T
#1307 [ PINT I ANG } ABS I MI5 | MIo ] MI1Z [ MIY } MIX }
PROGRAM  7-AXTS MANUAL v '
INTER- DISRE- ABSOLUTE MIRROR IMAGE
RUPTION

#1308 { 9BDT ] 8BDT l 7BDT ! 6BDT iSBDT I 4BDT 1T3BDI [ 2BDT |
| 14

SPECTAL BLOCK DELETE

| i
#1309 | RN ( | ! | }
S5TH 4TH
AXIS AXIS
DISREGARD DISREGARD
T
#1310 [ [ 2H3 [ 2Ha HZ | 2HY ] 2HX l
N— - ———
SECOND HANDLE AXTS SELECT
P T - T 1 1
#1311 | [ ] ENENETREN S
\d
THIRD HANDLE AXIS SELECT
#1312 | PLYBK | ] [ [ | | Esct | Esco |
PLAY- -
BACK EXT STROKE CHECK SELECTION
T ™
#1313 | | { L [ By
_ p
OVERTRAVEL
#1314 l | { | | [ -mpz [ sz | oot
EXTERNAL DECELERATION
T - T . H N
51315] I S | ! = L= })
HANDLE AXIS ———
SELECTION MANUAL FEED
oy . T ! 1
#1316 { FFIN | FIN | RWD | EOP | RS | mxrc | stk | e
CANNED MST EXTERNAL END  EXIERNAL EXTERNAL CYCLE MACHINE
cyorp  COMPLE- REWIND = PRO-  RESET  TIME START  proiny
TION GRAM COUNT  INTER- ;
FIN LOCK  COMPLETED
" - - - B H ]
#1317 {518 | s-FIy | | sack | sor | cms | cra | ast
SPINDLE S CODE SPINDLE SPINDLE GEAR
REVERSE  COMPLETED COINCI- QRIENTA- GEAR SHIFT
DENCE  r1ox SELECITION
. [ I
#1318 | ERR2 | ERRl | ERRO | i | exour | Exver | ex |
DEC T0 IMMEDI- BLOCK EXTERNAL EXTERNAL EXTERNAL
STOP  ATE STOP OUTPUT ~ VERIFY INPUT
STOP
T T
#1319 l *-1o x4y }7*—LZ l *+LZ | *-LY I 4+LY { %-1.X *+LX [

v

OVERTRAVEL



<Qutput to NC>

Q- v Dg
#1320 [;7 ATf [

D D, Dl DO

5 Dy D3
| w112 F*Im [ sr1z [ army [ srmx |

vV

AXIS INTERLOCK

#1321 L *-EDy | *+EDa [ *_EDZ ]*+EDz i *_EDY [ *+EDY L %-EDX r*-i-EDX J

Y

EXTERNAL DECELERATION

#1322 | [ | | xsvors | ssvora [*svorz | *svory | *svorx |
\ SERVO OFF
#1323 | wviz | wie | wis [ uwa [ wis [ w2z [ wnn [ uio |
#1324 [ uras | vnwe | unas [ um2 [umn | viio [ urs [ uis |
| USER‘QACRO
#1305 ep7 | woe | eos [ ee [ ep3 [ m2 [ mo1 | w00 |

\'d

EXTERNAL DATA INPUT

#1326l ED15 l ED14 l ED13 rEmz L EDll{ ED10 [ ED9 r EDSJ

Y

EXTERNAL DATA INPUT

#1327L EDCL ]EDASZ iEDASl {EDASOJ EDSD [ EDSC I EDSB [ EDSA j

<
EXTERNAL DATA INPUT CONTROL SIGNAL

#1328[ [ [ rchEcB l *DECo, ( *DECZl *DECY { "‘DECXJ

~

DECELERATION LS

#1329 | [ | | [ | | sxip |

SKIP
SIGNAL

maso [ [ ] | L [ ]
e | | I R R I
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APPENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3

< Inzernal Relays >

D7 D6 DT

so0c T
o I
Lo I —
o ) IS o
403 I T ) I
O R B o
vos
106 I R
vor R
T A T S T
voy L
tro I R T I O
i1 , R
T T
e e
i1 | e e
415
T T e S
R A e A
e e
T I T e
e S T e
I R e A S
422 T B
t23
s2a T



D7 D6 D5 Dﬁ4 D3 ) DVZ D1 DO
1425 | | | I

L | | ]
#1426 | I R | T
S L S S S N R N —
#1428 | [ 0 T
g£1429 | ] | -
#1430 | | I | L N N

#1431 | | [ | B | L]
g1432 | | ] ‘ ]
#1433 [ \ R T _

£1435 | L] ] I
#1436 [ I |
#1e37 [ | [ [ ]
#1438 | [ | L
#1439 | | | N [ |
#1440 | | | l L
r |
J
|
[
|

sier [ [ [
sieis [T [
siaas [
e R
siaas T [ [ ] | o
R R R | RS S N N
graar [T ]

. R S — - S o
#1448 [ ] 1T ]
#1449 f R 1 ] -




APPENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 (Contd)

#1450 3 ] o H

#1451 T*—‘ [; | o ] : o 7777**
evase [T T
O S N S S S

#1454

#1455 | | i

I r T ; B —
£1457 | L e it [

— l B - -
#1458 | ) P
1459 e ) E _

H
—
e
(@2}
<o
|
.

|

_ ]
p

|

|

[

! {

) .
$1465 \ ] ) B
#1466 . ] i T

sva68
#1469 I : :: t;
s1a470 | T
#1471 o
svev2 Lo

g1a7: )
s1474 -
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#1475
£1476
#1477
#1478
#1479

#1480

$£1482
#1483
#1484
#1485
£1486
#1487
#1488
#1489
£1490
$#1491
#1492
#1493

#1494
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APPENDIX 3 LIST OF INTERNAL RELAYS, REGISTERS
FOR YASNAC LX3/MX3 (Cont'd)

< Register >
00 |
01 [ ]
0z [. e
03 [ ]
o4 [ B
05 [ ]
06 | -
07 [ ;
08 [ i
09 ]
10 | |
11 _ _
12 L ﬁ.
13 | o
14 [ _
15 )
16 ]
17 |
18 |
19 _ '
20 [ -
21 [ ]
22 | R
23 L. o
24 o
25
26 | -
27 [ —
08 [ -
29 [
30 _
31 !
32 L
33 L
34 _
35
36
37 L o
38 -
39 L L
40 7
41 | )
42 _
43 [ _
44 |
45 [ B
46 1 _
47 T )
48 | [
49 - o
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APPENDIX 4 CONVERSION TABLE OF DECIMAL AND

HEXADECIMAL NOTATION
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