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Warranty Period and Scope of Warranty

The warranty period of the delivered Module is one (1) year after delivery
to the place specified by the purchaser. Should any failure occur during
this warranty period during use under normal working conditions within the
range of the product specification in accordance with the instructions
given in this instruction manual, repair or replacement of the failed
portion(s) will be made at no cost to the purchaser.

However, if said failure occurred due to any of the following factors, it
will be excluded from the scope of this warranty.

(1) The failure was caused by improper handling and/or use by the user.
(2) The failure was caused by an external factor.

(3) The failure was caused by modification or repair made by other than
the supplier.

(4) the failure was caused by natural calamities or disasters for which
the supplier is not responsible.

The warranty in this case menas warranty of the delivered article alone,

and damage induced by a failure of the delivered article will not be
covered by the warranty.

Repair for Value

Investigation and repair will be made for value in all cases after said
warranty period has elapsed. Even during the warranty period, repair and
investigation for the cause of the failure (except for the case where it
is covered by warranty) for the reasons outside of the scope of warranty
stated above will be made for value by your dealer.

Placement of Orders for Parts and Inquiries

Kindly inform the following particulars to your dealer on occurrence of a
failure to the product, for placement of orders for parts and/or for other
inquiries.

(1) Type

(2) Manufacturing No. (MFG. No.)

(3) Description of failure

The contents of this manual may be modified without previous notice.
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INTRODUCTION

1. I/0 SIGNALS
1.1 About I/0 Signals

There are three types of I/0 signals.

(1) External 1/0 area
The PC transfers signals to and from external devices via I/0
modules.

(2) 1Internal I/O area
Data is transferred in registers in the PC.

(3) CPU link area

Data is transferred to and from another CPU at CPU link time.

For these three signals, data is handled in bits, words (16 bits), or
double words (32 bits).

Table 1.1 H-series PC I/0 Table
Bit data Word data | Double-word data

External | Input X 0O0a00 wXx OO0on0 DX OO0
1/0 area

Output Y O0O0O00O wY OO0 DY O3

Internal I/0 area | R (JOOO - -

- WR 0OOOO DR 0O0O0O

M C0O0O0 wM OO0 DM 00O
CPU line area L 00000 wi 0000 DL 3000

o An I/0 number is assigned to 0 O O O in the above table. For external
1/0 assignment (including remote external 1/0 assignment), see Section
1.5, "Rules for External I/0 Assignment."”

o Bit data, word data, and double-word data on the same line in the above

table have mutual relationships.

o The area for X, WX, and DX are shared by bit data and word data.
is also true for the area for Y, WY and DY, the area for M, WM and DM,
and the area for L, WL and DL.

This
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Figure 1.1 Relationship between X, WX, and DX

(This figure also applies to relationship between Y, WY, and DY,
relationship between M, WM, and DM, and relationship between L, WL, and
DL.)
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Figure 1.2 Relationship between R, WR, and DR

o0 R and the WR and DR pair use different areas.
manipulation i1s not allowed.

In the area for WR, bit

0 To perform bit manipulation in the internal output area, use the area
for M, WM, and DM shared by bit data and word data.

o If a system using the CPU link module (see Section 2.4, "CPU Link
System” in the hardware manual) is not used, the CPU link area (L, WL,

and DL) can be used as the internal output area shared by bit data and
word data.



1.2 I/0 Assignment

Explanation of columns in the table below

Size column: B: Bit
W: Word (16 points)
D: Double-word (32 points)

Point count column: This column indicates the maximum number of
points that can be used when only bits are used.
In word notation, the column indicates the
maximum number of words that can be used when
only words are used.

1/0 assignment: This column indicates the assignable range. For

external 1/0 assignment, see Section 1.5, "Rules
for External I/0 Assignment.”

Table 1.2 I/0 Assignment

Function Symbol | Size Name Point count 1/o Remarks
assignment
71 ]
Ex- Ex- X B External bit input 4,096 X 10}u !a: b |u: Unit number (0 te 5)
ternal| ternal points : L s: Slot number (0 to A
1/0 1/0 Y B External bit output | (256 words) | Y |Olu iai b in hexadecimal)
- A S b: Intra-module bit
WX W External word input wi!0lu |s'ml aumber (00 to 95 in
—— —l decimal)
Wy w External word output wylogu 'a‘m: m: Intra-module word
E 4 : : t number (0 te 7. For
DX D External double-word DX 0lu (EIm | DX and DY, however,
input : : i l : 0 to 6)
i H
DY D External double—word DY:Olu 's:n' Storage is not poseible
output | : : : : during power outage.
i 1
1 T
Remote X B Remote external bit | 2,048 Y :r|St‘a: b |r: Remote host station
ex- input (128 words) (| Il ol number (1 to 4)
ternal (Up to 512 } : — i {St: Remote substation
1/0 Y | B Remote external bit | points for |Y '|r|St|a| b number (0 to 9)
output one host oo 8: Slot number (0 to 9)
station) 4t } } +— b: Intra-module bit
WX W | Remote external word W|r=5t|s|n= number {00 to 95
input bt in decimal)
— i l—l—{a: Intra-module word
WY W | Remote external word WiriStjs|m number {0 to 7.
output [ I For DX and DY,
= : : t : however, 0 to 6)
DX D Remote external DXItISt.s!n|
double-word input : I 1 | | |Storage 1s not possible
—++—1—{during power outage.
DY | D |Remote external pYiristisln |
double-word output ! : : vl




Function Symbol | Size Name Point count /o Remarks
assignment
CPU 1ink area L ).} Bit CPU link area 1 16,384 L 0 - 3FFF |Numbere are in
points hexadecimal.
WL W Word CPU link area 1| (1,024 WL O - JFF Storage is not possible
words ) during power outage.
DL D Double-word CPU link DL O - 3FE When the CPU changes
area 1 from the stop state to
the run state, however,
L B Bit CPU link area 2 16,384 L 10000 storage is not cleared.
points - 13FFF
(1,024
WL W Word CPU link area 2| words) WL 1000
~ 13FF
DL D Double-word CPU link DL 1000
area 2 - 13FE
In~ In- R B Taternal bit output | 1,984 R 0~ 7BF Storage 1s possible
ternel | ternal points during power outage.
output | bit Nuimbers are in
output hexadecimal.
R B Internal special bit | 64 points R7C 0 -~ 7FF |Storage is slways
output possible during power
outage. Numbers are in
hexadecimal.
In- WR W Internal word output | a. 1,024 WR 0 - 3FF a. RAM*-04H, RAM®-08H,
ternal words - b. RAM*-16H, ROM*-16H,
word DR 0 - 3FE c. RAM*-48H, ROM2-48H.
output
b. 17,408 WR 0 - 43FF |An asterisk (*) is
i B words omitted or replaced with
DR D Internal double-word DR O - 43FE {2 or 3.
output Numbers are in
¢. 50,176 WR O - C3FF |hexadecimal.
words [ —————=—-Storage is possible
DR 0 - C3FF |during power outage.
If a range exceeding the
capacity on the left is
read, 0 is assumed.
WR L} Internal special 512 words WR F000 Storage 18 always
word output - F1FF possible during power
outage.
DR DF | Internal special DR F0Q0 Numbers are in
double~word output - FI1FE hexadecimal.
Data M B Bit data area 16,384 M 0 - 3FF Storage is possaible
area points during power outage.
WM W Word data area (1,024 WM 0 - 3FF Numbers are in
words) hexadecimal,
DM D Double—word data DM 0 - 3FE
area
Others | Edge DIF B Rise edge detection | 512 points | DIF 0 - 511 |Storage i{s possible
detec— during power outage.
tion DFN B Fall edge detection | 512 points | DFN 0 - 511 [Numbers are in decimal.
(Duplicated numbers
cannot be used except
for DIFQ and DFNO.)




1/0

Function Symbol | Size Name Point count ass ignment Remarks
Others | Master { MCS B Master control set 50 points MCS 0 - 49 Numberg are in decimal.
con—
trol MCR B Magter control reset MCR O - 49
Timer TD B On—-delay timer 512 points |TD 0 - 255 |Storage is possible
coun— (256 points during power outage.
ter S S B Single-shot timer or less for |85 0 - 255 |Numbers are in decimal.
the timer)
wDT B Watchdog timer WDT 0 - 255 ]Use CTU, CTD, and CT
up/down counters in
MS B Monostable timer MS 0 - 255 |combinatiom.
TMR B Accumulation timer TMR 0 - 255 |The same timer counter
number must not be used
cu B Up counter Ci 0 - 511 |twice or more.
RCU B Ring counter RCU 0 - 511 ({Only timers 0 to 63 can
use 0.01 s as the time
CcTU B Up/dowvm counter CTU 0 - 511 |base.
increment
CTD B Up/dovn counter CTD ¢ - 511
decrement
CcT B Up/down counter cT 0 -511
output
WT - Wait timer (HI-FLOW) WI 0 - 255
PT - Parallel timer PT 0 - 255
(HI-FLOW)
CN - Loop timer (HI-FLOW) CN 0 - 511
CL B Elapged count clear |512 points |CL 0 - 511
TC W Timer counter 512 words T 0 =~ 511
elapsed time
Con-— - W Decimal word 0 ~ 65 535 Singed numbers from
stant constant ~-32,768 to 32,767
- D Decimal double—word 0-4 Signed numbers from
constant 294 967 295 -2,147,483,648 to
2,147,483,647
H W Hexadecimal word HO000
constant ~ HFFFF
H D Hexadecimal H00000000
double—word constant - HFFFFFFFF
- B Bit conatant OQor1l




1.3 1/0 Storage during Power Outage

Usually, internal outputs are cleared when the PC starts operation.

The

internal outputs listed in Table 1.3 are retained unless the maximum

number of points stored during power outage is exceeded.

For operations,

see the instruction manual for GPCL and PGM peripherals.

Table 1.3 I/0 Storage during Power Qutage

Maximum number of

I/0 type points stored I/0 range Remarks
during power outage
Internal 1,984 points RO00 - 7BF
bit output
Internal word 1,024 words WRO000 - O3FF |RAM-04H, -08H
output RAM2-04H, -08H
RAM3~08H

17,408 words

WRO000. - 43FF

RAM-16H, ROM-16H
RAM2-16H, RAM3-16H
RAM2-16H, ROM2-16H

50,176 words

WRO000 - C3FF

RAM-48H, ROM2-48H
RAM2-48H, RAM3-48H

Bit and word 16,384 points M00Q0 - 3FFF

shared internal (1,024 words) (WM000 - 3FF)

output

Rise edge 512 points DIF 0 - 511

detection

Fall edge 512 points DFN 0 - 511

detection

Timer counter 512 points TD 0 - 511 Elapsed time indicated

by the timer counter.
TCO to TC511 are also
retalned.




1.4 Internal Special Outputs

(1) Functions

Internal special outputs are divided into internal special bit
outputs (R7C0 to R7FF) and internal special word outputs (WRFQOO to

WRF1FF).

They have the following functions and purposes:

Table 1.4 Functions of Internmal Special Outputs

Function

Purpose

Example

{1] Control the
system status.

Permit execution
of CPU functions.

Remote run enabled (R7C3)
Debug enabled (R7C5)

Set conditions to
start and stop CPU
operation.

Continued processing during cycle
time over (R7C0)

[2] Record the
system status.

Record CPU error
types and detalls
of errors.

Record the system
status.

1/0 information mismatching (R7CD)
I/0 information mismatching
details (WRF002)

Self-diagnostic error (R7DB)

Self-diagnostic error details
(WRF000)

In item [1] above, the CPU always checks the contents of internal

speclal outputs during operation.

For this reason, the user can

forcibly set or reset internal special output data to permit
execution of CPU functions, set operation conditions, and perform
other functions.

In item [2] above, the CPU always records the system operation

status in internal special outputs.

The user can check the system

status by monitoring the appropriate internmal special output.

Notes

1) Check the set and reset conditions before setting data in

internal special outputs.

Particularly, do not set data in the

areas where the system sets data.

2) Do not use the internal special bit outputs (R7C0 to R7FF) and
internal special word outputs (WRFO0O to WRF1FF) as normal
outputs (coils and arithmetic boxes).




(2) Internal special outputs

I1/0 No.

R7CO
R7C1
R7C2
R7C3
R7C4
R7C5
R7C6
R7C7
R7C8
R7C9
R7CA
R7CB
R7CC
R7CD
R7CE
R7CF
R7D0
R7D1
R7D2
R7D3
R7D4
R7D5
R7D6
R7D7
R7D8
R7D9
R7DA
R7DB
R7DC
R7DD
R7DE
R7DF
R7EQ
R7E1
R7E2
R7E3
R7E4
R7ES
R7E6
R7E7
R7E8

Contents ON  OFF
Continued processing during cycle time over (normal scan)
Continued processing during cycle time over (periodic scan}
Continued processing during cycie time over (interrupt scan)
Remote Run enabled ] U
Remote Stop enabled
Debug enabled
Simulation enabled
Enabled modification during run U
Severe error
Sequence processor error
User memory errot
PI/0 bus error ]
Too large memory_sgize
I/0 wodule I/0 information mismatching
Communication module I/0 information mismatching
{Undefined) = -
Remote error
Cycle time over error (normal scan)
Cycle time over error (periodic scan)
Cycle time over error (interrupt scan)
Syntax or assemble error
I/0 module error
Excessive point assignment
Communication module error S
System bus error u
Battery error
Instantaneous power outage detection
Self-diagnostic error B
(Undefined)
Excessive communication module assignment
Link module error
Operation enabled at HI-FLOW assembler error [1]
Mode key switch in STOP position
Mode key switch in REMOTE position S
Hode key switch In RUN posltion T
Single scan ON after RUN
Always ON X
0.02~g clock S
0.1-s clock
1-8 clock
Occupancy flag S
gable
Modification during RUN
Segment display clear
Internal special erroneous output clear u
i70 reset during HI-FLOW debug RUN u
(Undefined) - -
{Undefined)
Carry flag (CY)
Overflow (V) _
Shift data (SD) s S
Calculation error (ERR)
Data error (DER)
(Undefined) e
Request to read calendar clock
Request to set calendar clock U
Kequest to adjust calendar clock S
Incorrect calendar clock setting
Trigger condition matching flag S [
Trace monitor flag 3

{Undefined)

The user must contrel U. S is controlled by the gystem.
The user must not comntrol S.

Valid when CPU2-**H ig combined with RAM2-**H, RAM3-**H, or ROM2-%*H,




1/0 No.

WRF000
WRFOO1
WRF002
WRF003
WRF004
WRF005
WRFQ06
WRFOQ7
WRF0O08

WRFOOA
*WRFOOB
*WRFOOC
AWRFOOD
*WRFOOE
*WRFOOF

WRF010

WRFO11

WRF012

WRFO13

WRFO14

WRFO15

WRFO16

WRFQ17

WRF018

WRFO19

WRFO1A
*WRFO1B
*WRF01C
*WRFO1D
AWRFOLE
*WRFOLF

WRF020

WRF021

$
WRF030
WRFQ31
WRF032

§
WRFO3F
WRF040
WRFO41
HRI-;O&Z

WRF(49
WRFO4A
WRFO4B
WRFO04C
WRFO4D
WRFO4E
WRFO4F

WRFO7F
WRF080

§
WRF097
WRF098

WRFOAF
WRFOBO

§
WRFOC7
WRFOCB

3
WRFODF
WRFOED

|
WRF13F
WRF140

$
WRF19F
WRF1A0

WRF1FF

Contents

ON

OFF

Self-diagnostic error code

Syntax and assembler error details

170 wodule 1/0 information mismatching details

Communication module 1/0 information mismatching details

Tavalid communication mwodule slet number

Tovaild 1/0 module siot number

invalld remote 1/0 slot number

Invalid 1ink module slot number

(Undefined)

Calendar clock reading (year)

Calendar clock reading (month, day)

Calendar clock reading (week}

Calendar clock reading (hour, minute)

Calendar clock reading (Becond)

Maximum scan time

Current scan time

Minimum scan time

CPU status

Internal word output capacity

Calculation error code

Resldue register (low-order)

Residue reglster (upper—order)

Communication module atartup flag

BASIC status

(Undefined)

Calendar clock reading or setting (year)

Calendar clock reading or setting (month, day)

Calendar clock reading or setting (week)

Calendar clock reading or setting (hour, minute)

Calendar clock reading or setting

Communication module slot-0 status

§

Communication module slot-8 status

(Undefined)

Member registration area 1

Member registration area 4

Debug registration area

{Undefined)

Remote host-1 error flag

Remote host-2 error flag

Remote host-3 error flag

Remote host~4 error flag

Link-1 error flag

Link~-2 error flag

(Undefined)




1.5 Rules for External I/0 Assignment

External outputs consist of X and Y in bits, WX and WY in words (16
bits), and DX and DY in double-words (32 bits).

These external outputs are assigned according to types of inputs and
outputs, classification as to whether the 1/0 is basic, extended or
remote I/0, the slot position, and bit and word numbers in the module.

(a) Bit I/0 number

Input

Output

Slot number

01 2 coeeee 8
Unit O [FEICPU .
(BSU-Q9H)
Slot number
O 1 2 reeeerrenens A
ot
Uni.t i Egg .........
' I : (EXU-11H)
{  iSlot number
l Q coreerennenaeniane A
ot L
Unit 5 égg ............
(EXU-11H)

x 0000
Y DDQED

Bit numbers in the I/0 module:
0 to 95 (decimal)
16-point module: 00 to 15
32-point module: 00 to 31
64-point module: 00 to 63

Slot position on the base
(hexadecimal)
o Basic base: 0 to 8
o Expansion base
In remote mode: O to 9
When the I/0 controller is used:
0 to A

Unit number or remote substation
number
(o Basic base: 0
o Expansion base
When a remote substation 1s used:
0 to 9 (remote substation
number)
When the I/0 controller ig used:
1 to 5 (I/0 controller number)

_10_
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Remote host station number
In remote mode: 1 to 4 (number
of the host station on the
base to which a remote
substation is connected)
In non-remote mode: 0



(b) Word 1/0 number

Input WX C][]E][]

output WY (1030
R I

Word number: 0O to 9

Slot position on the base (hexadecimal)
o Bagic base: 0 to 8
o Expansion base
In remote mode: O to 9
When the I/0 controller is used: 0 to A

Unit number or remote substation number
o Basic base: 0
o Expansion base
In remote mode: 0 to 9 (remote
substation number)
Whern the I/0 controller is used:
1 to 5 (I/0 controller number)

Remote host station number
In remote mode: 1 to 4 (number of the
host station on the base to which a

remote substation is connected)
In non-remote mode: O

Bit number in the 1/0 module | Word number
00 - 15 0
16 - 31 1
32 - 47 2
48 - 63 3
64 - 79 4
80 - 95 5
[96 - 111]* 6
[112 - 127]* 7

* Bits 96 to 127 cannot be accessed in bit units. They can be
accessed only in word units.
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(e)

Double-word I/0 number

ox (OO0

outpur  p¥ OO0
bt

Input

¢

{

-

.

Smaller of consecutive word numbers:
0 to 6

Slot position on the base (hexadecimal)

o Basic base: 0 to 8
o Expansion base
In remote mode: O to 9
When the I/0 controller is used:

0 to A

Unit number or remote substation npumber

¢ Basic base: 0O
o Expansion base
In remote mode: O to 9 (remote
substation number)
When the I/0 controller is used:

1 to 5 (I/0 controller number)

Remote host station number
In remote mode:
host station on the base)

1 to 4 (number of the

In non-remote mode: O

Bit number Word number| Double-word number

00 - 15 0 10

16 - 31 1 1

32 - 47 2 ] 2 .

48 ~ 63 3 3

64 - 79 4 ]4 —

80 - 95 5 ] 5 * Bits 96 to 127 cannot be

- * accessed in bit units.
[96 - 111] 6 :]6 - They can be accessed
{112 - 127]* 7 only in word units.
(a) Relationship between bits, words, and double-words (areas shared by

bits and words)

In the following example,

X, WX, and DX are used.

DX0001 .
21! 20
Xix X[x xlx lexlx
( 4847 32131 16[15 2{1]o
WX0003 WX0002 I WX0001 l WX0000
20123 20
DX 0002 , DX 0000 I

Ll
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The following system is used to show an example of external I/0
assignment at individual sections.

Specification
of the second
channel for

Bit specifi-

0 12 3

CrU kenol:e Renote

cation for|:
16-point

@D Specification
of the third
channel for

8-bit analog Basic e hone [hoat g?zt(ﬂwn" 12-bit analog
input (8W base sta- fsta- specified) Js input (4W
1 0) R tion 1[ticn 2 tput)
npu L, ) ou
l 10
Expansion cemte Expansion |, ’ !
Expansion base 3 é base substa— base v e
10C No. = 1 R|C Substation |[pg[®* Substation |g |t l
No. = 0 No. = 0
[ o1 2
@D (" Expansion [
2345 o Fer—1 A | Remote
=} p_ base subste~-
Ex fon b All 3 oK 3 Substation | R|**™ [
pansion base {y|g 8w =-:: No. =1 .
10C No. = 2 R|C iR ou { 012345
o T
EE :: o Expan81on A Rg-oul
a5 ou L base Y | substa-
B ¢« =~ S R—y 95 |en [ %| Substation |R|[* | B
1 o
S b=l o 253 125 ~| No. =2 L
‘H‘ég aqr : w&u o /
°Zdo~ |ov T28 [=a O )
g 233 [ ¢, & |33 g a [T
-y o -!?1 ::;| - F 2] =% S b =3
:m‘gﬁ an : o ::"6' ﬂ an J :; ) o4
O ME U an H e B~ WY ] ou 3\ -
TETE |8 2o |0z 28§
ORI g i Ao (= HaggS|as
a = ~r
guay n: 1 ax SN ::);:5
@ Fdw |on[ ] =n 3 -t gD
an [ | =% H & ol 7
aw =y > o Ura g
on [ S F o
— aq o~ L g
Sar —
L (=X}
O
(=211
=
S J
ca AVR: Power supply module
aw I0C: 1I/0 controller
L y
X 0 04038 WX 0221 DY 1 0 21

Basic base

.I-B bits

Fourth slot

Basic base

O vy

[

station number

2 2206
6 bits

Second slot
Remote substation
number

Remote host

ﬁ;fd number
(bits 16 to 31)
Second slot
1/0 controller number

No remote substation is
used on the expansion base.

®WX 011 2

a;td number
(channel number)

First slot

1/C controller number

No remote substation is
used on the expansion base.

Smaller of consecu-
tive word numbers

Second slot
Remote substation number

Remote host
station number

® WY 201 3

Word number
(channel number)

First slot
Remote substation
number

Remote host
station number

Figure 1.3 Example of External I/0 Assignment
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[Name] Bit reset

Ladder format Condition code Processing time (ps) Remarks
BRES (d, n) R7F4 | R7F3 | R7F2 |R7F1 | R7F0 H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average| Maxlmum | Average | Maximum | d indicates a
word and the
7.2 13.8 lower values are
. . . . . - + values when d
8.7 17.1 indicates a
double word.
Command format No. of steps H-2002 H-702/302
BRES (d, n) Conditions Step Average Maximum | Average | Maximum
6.0 11.5
- 3 + +
7.2 14.2
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|(Y|L, | MS,TMR,CU, | WX| WY | WL, | TC | DX| DY | DL,
M | RCU,CT WM DM
d | I/0 with bits o o |o o o
reset
n{ Bit positien to o |o oo o The constant is
be reset specified in
decimal.
[Function]

- The "n"th bit of the I/0 (word or double word) specified by d is set to 0.

. The contents of the other bits are not changed.

| .................. [nbtnne ceeeeeneeen 543210

L Lol ITTTTITTTTT

The bit is reset to 0.

When d indicates a word:

. The bit position is specified by the contents (0 to 15) of the low-order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

« One bf 0 to 15 can be specified as n (constant). (Decimal)
When d indicates a double word:

. The bit position is specified by the contents (0 to 31) of the low-order 5 bits (b4 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)
. One of 0 to 31 can be specified as n (constant). {(Decimal)

[Precautions]

_15_
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BTS

[Name] Bit test

Ladder format Condition code Processing time (ps) Remarks
BTS (d, n} R7F4 { R7F3 |R7F2 |R7F1 | R7FO H~-2000 H-700/300 The upper values
are values when
DER | ERR SD v c Average | Maximum | Average | Maximum | d indicates a
word and the
8.2 16.0 lower values are
. . . . I « “ values when d
10.0 19.6 indicates a
double word.
Comnand format No. of steps H-2002 H-702/302
BTS (d, n) Conditions Step Average| Maximum | Average |Maximum
6.8 13.3
- 3 + <
8.3 16.3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, {Constant Other
XtY|L, i M5,TMR,CU, | WX{ WY | WL, | TC| DX | DY { DL,
M | RCU,CT WM DM
d | I/0 to be tested o o {o o o
n | Bit position to o | o o |o o The comstant is
be tested specified in
decimal.
[Function]

. The contents of the “n"th bit of the I/0 (word or double word) specified by d are checked.
When the contents are 1, C (R7F() is set to 1. When the contents are 0, C (R7F0) is reset to
0.

. The contents of d are not changed.

[ n+lnn-ld ------------ 543210]

l RERRERERERENER

C (R7F0)

When d indicates a word:

« The bit position is specified by the contents (0 tc 15) of the low—order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC). (The high—order bits are ignored and assumed as 0.)

. One df 0 to 15 can be specified as n (constant). {(Decimal)
When d indicates a double word:

. The bit position is specified by the contents (0 to 31) of the low-order 5 bits (b4 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)
. One of 0 to 31 can be specified as n {constant). (Decimal)

[Precautions]
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[Program example]

100200 DIF200
L1} P BSET (DROI0O. WX000Q) kﬂuxog?ggm
BRES (DROLOZ. WX0QO0) C
BTS  (DROLOA. WXQOO0)
BSET (DROLOO. WX0(00)
RO00 = RTFO
BRES (DROL02. WX0000)
OTS  (DROIOA, WX0000)
RO0D = RIFO
]

[Program explanation]
When WX0000 = H1234 at the leading edge of X00200 (WX0000 = 0001001000110100)
—
20 (decimal)
Assuming that DRO100 = HO0O000000, DRO102 = HFFFFFFFF, and DRO104 = H3555AAAA are set, at the

leading edge of X00200:
the 20th bit of DRO10O is set to 1 by BSET,

b3l — b2 ——————— W
DROLOO=00000000000000000000000000000000
1

This bit is set to 1.

the 20th bit of DR(102 is reset to 0 by BRES, and

b3l — b2 ~— W
DROGOZ=113111 0110 LRI LLLEL0L§2A0LL0LED
1
This bit is reset to 0.

the 20th bit of DR0104 is checked by BTS.

b3l — b2 ——— W
DRO104=01010101010101011010101010101010
T

This bit is checked.
Since the 20th bit is 1, C (R7F0) is set to 1.

_17_
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SHR

[Name] Shift right

Ladder format Condition code Processing time (us) Remarks
SHR (d, n) R7F4 | R7F3 | R7F2 |R7Fl | R7F0 H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average| Maximum | Average | Maximum { d indicates a
word and the
16.6 18.1 33.4 36.7 lower values are
. . . . I values when d
27.2 33.1 55.7 68.5 indicates a
double word.
Command format No. of steps H-2002 H-702/302
SHR (d, n) Conditions Step Average | Maxinum | Average | Maximum
13.8 15.1 27.8 30.6
- 3
22,7 27.6 46.4 57.1
Bit Word Double word
Usable 1/0 R, | TD,55,WDT, WR, DR, | Constant Other
X|Y|L, | MS,TMR,CU, { WX | WY | WL, | TC{ DX | DY | DL,
M RCU,CT WM DM
d|[I/0 to be o o |o o o
shifted
n | No. of bits to o |o o |o o The constant is
be shifted specified in
decimal.
[Function]

. The contents of d are shifted right (low-order direction) n bit positions.
. The SD (R7F2} contents are set in n bits from the most significant bit.

+ The contents of the "n"th bit from the least significant bit are set in C (R7F0).

I ‘ — o bits _..I
(Before execution) Eg [ B[ TTTTTT] [J crirFo)
SD(R7FZ)
(After execution} HIS) O] l ]__.E]
b— 1 bits —*
Most significant bit (MSB) Least significant bit (LSB)

When 4 indicates a word:

- The shift amount is specified by the contents (0 to 15) of the low-order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

« One of 0 to 15 can be specified as n (constant). (Decimal)
When d indicates a double word:

. The shift amount 1s specified by the contents (0 to 31) of the low-order 5 bits (b4 to b0) of
n {WX, WY, WR, WM, TC)}. {The high-order bits are ignored and assumed as 0.)

. One of 0 to 31 can be specified as n (constant). (Decimal)
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[Precautions]

- Whea n = 0, the contents of d are not shifted. C holds the previous status.

[Program example]

LD 00000
X00000 R7F2 Input of a OUT RTF2
1} (O xo0000 - defective To 5D LD X0000I
X00001 15 AD DIF1
——}+—— SHR(DR000O LB X00001 - Conveyor movement L
SUR {DROOOO. 1)
R7F0 Yooia0 Qutput of a defective J
it O'- Yo0ioo carry LD RFO
OUT Y00100

[Program explanation]
+ A conveyor with 32 stands moves to the right.
. Whenever one stand moves to the right, 1 pulse is supplied to Xl.
. A sensor is mounted at the left end of the conveyor. When a defective is put on the conveyor,

X00000 is turned ON.
The X00000 (sensor input) and X00001 (conveyor movement) signales are as follows:

100000 I l
oot — LT 1 J1

. When the conveyor moves to the right, data is shifted bit by bit. When the data is outputted
to the carrier (at the right end of the conveyor), the (Y00100) solenoid valve is turned ON
and the defective 1is ejected.

Y00100
e bs::“s"r (x00000) y Q(Sole:o;d valve
( j% N 3) O
X00000 )::fook Conveyor movi(glent bo | Y00100
SD(R?F[;)JJ : ]lI0|0|IIW(0IO IOI : IOH;,RTFO)

Data is shifted bit by bit.
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SHL

[Name] Shift left

Ladder format Condition code Processing time (us) Remarks
SHL (d, n) R7F4 | R7F3 | R7F2 {R7F1 | R7FO H-2000 H-700/300 The upper values
are values when
DER | ERR Sh v C Average | Maximum | Average |Maximum | d indicates a
word and the
16.6 18.1 33.4 36.7 lower values are
. . . I values when d
27.2 33.1 55.7 68.5 indicates a
double word.
Command format No. of steps H-2002 H-702/302
SHL (4, n) Conditions Step Average | Maximum | Average | Maximum
13.8 15.1 27.8 30.6
- 3
22,7 27.6 46.4 57.1
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X[ Y|L,| MS,TMR,CU, | WX | WY | WL, { TC | DX | DY | DL,
M | RCU,CT WM DM
d [I/0 to be o o |o o 0
shifted
n |No. of bits to o |o o 0 o The constant is
be shifted specified in
decimal.
{ Function]

- The contents of d are shifted left (high-order direction) n bit positions.

+ The SD (R7F2) contents are set in n bits from the least significant bit.

+ The contents of the "n"th bit from the most significant bit are get in C {R7F0).

d

C(RTFO) [__q bits | SD(RTF2)

{Before execution) U HEEREED ]
(After execution) ———L[ ]5‘15"’_“8"'3“}‘—@
—n bits —+
Most significant bit (MSB) Least significant bit (LSB)

When d indicates a word:

+ The shift amount is specified by the contents (0 to 15) of the low-order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

« One of 0 to 15 can be specified as n (constant). (Decimal)
When d indicates a double word:

+ The shift amount is specified by the contents (0 to 31) of the low-order 5 bits (b4 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

- One of 0 to 31 can be specified as n (constant). (Decimal)

[Precautions]

- When n (shift amount) is 0, the contents of d are not shifted. C holds the previous status.
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{Name] Rotate right

Ladder format Condition code Processing time (ps) Remarks
ROR (d, n) R7F4 |R7F3 | R7F2 | R7F1 | R7FC H-2000 H-700/300 The upper values
are values when
DER ERR SD v C Average | Maximum | Average | Maximum | d indicates a
word and the
15.9 19.6 32.4 40.6 lower values are
. . . I values when d
25.0 33.0 51.4 69.0 indicates a
double word.
Command format No. of steps -2002 H-702/302
ROR (d, n) Conditions Step Average | Maximum | Average | Maximum
13.2 16.3 27.0 33.8
- 3
20.8 27.5 42.8 57.5
Bit Word Double word
Usable I/0 R, | TD,SS,HDT, WR, DR, | Constant Other
X|Y!L, |MS,TMR,CU, | WX | WY j WL, | TC| DX | DY | DL,
M |RCU,CT WM DM
d |I/0 to be o o jo o o
rotated
n |No. of bits to o |o o |o o The constant is
be rotated specified in
decimal.
[Function]

. The contents of d are rotated right (low-order direction) n bit positions.

. The contents of C (R7F0) are inputted into the most significant bit and the contents of the
least significant bit are inputted into C (R7F0). This processing is repeated n times.

. The contents of C (R7F0) are set in the “n"th bit from the most significant bit.

. The contents of the "n"th bit from the least significant bit are set in C (R7F0).

d
r — n bits
(Before execution) [] Tl T 11 jsdo4s Ocwre
o
(After execution)} Ba-1_| |BalB4B{C] | 11—
b—n bits —
Most significant bit {MSB) Least significant bit (LSB)

When d indicates a word:

. The shift amount is specified by the contents (0 to 15) of the low-order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC). (The high—order bits are ignored and assumed as 0.)

. One of 0 to 15 can be specified as n (constant). (Decimal)
When d indicates a double word:

. The shift amount is specified by the contents (0 to 31) of the low-order 5 bits (b4 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

. One of O to 31 can be specified as n (constant). (Decimal)
[Precautions]

. When n (rotatiom amount) is 0, the coutents of d are not rotated. C holds the previous status.
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[Name] Rotate left

Ladder format Condition code Processing time (us) Remarks
ROL (d, n) R7F4 | R7F3 | R7F2 |R7F1 { R7FO H-2000 H-700/ 300 The upper values
are values when
DER | ERR 5D v C Average | Maximym | Average | Maxiwum | d indicates a
word and the
15.9 19.6 32.4 40.6 lower values are
. . . . I values when d
25.0 33.0 51.4 69.0 indicates a
double word.
Command format No. of steps H-2002 H-702/302
ROL (d, n) Conditions Step Average | Maximum | Average | Maximum

13.2 16.3 27.0 33.8

- 3
20.8 27.5 42.8 57.5
Bit Word Double word
|
@] Usable I1/0 R, | TD,S5,WDT, WR, DR, | Constant Other
b4 X Y| L,| MS,TMR,CU, | WX | WY | WL, | TC| DX | DY [ DL,
M RCU,CT WM DM
d |1/0 to be o o lo 0 o
rotated
n [ No. of bits to o |o o 0 o The constant is
be rotated specified in
decimal.
[Function]

+ The contents of d are rotated left (high-order direction) n bit positions.

- The contents of ¢ (R7F0) are set im the "n"th bit from the most significant bit.

- The contents of the "n"th bit from the least significant bit are set in C (R7FQ).

d
C(RTFO) |—n bits - ]
{Before execution) (e]e]ele BB | ]
/
— — -]
(After executiom) I RERZRRA
L—n bits
Most significant bit (MSB) Least significant bit (LSB)

When d indicates a word:

+ The shift amount js specified by the contents (0 to 15) of the low-order 4 bits (b3 to bQ) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

« One of 0 to 15 can be specified as n (constant). (Decimal)
When d indicates a double word:

- The shift amount is specified by the contents (0 to 31) of the low—order 5 bits (b4 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

- One of 0 to 31 can be specified as m (constant). {Decimal)
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[Precautions]

. When n (rotation amount) is 0, the contents of d are not rotated. ¢ holds the previous status.

[Program example]

100001  DIFI LD X00001
' RTF0=0
1, ] 1 H
! P ROL (DROOCO. 1) "ED Diel
ROL(DROCGZ, 1) RTFO= 0

ROL (DROOOO, 1)
ROL (DRO0OZ. 1)
3

[Program explanation]

. 64-bit data is shifted bit by bit at the leading edge of X0000l. O is ioputted in the shifted
empty area.

Entire movement

[of b3l DRGOO2 b0 [ b3l DROOOQ bo C(R7F0)
O -7 1
DRO00O b3t

-~ 23 -
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[Name] Logical shift right

Ladder format Condition code Processing time (ps) Remarks
LSR (d, n) R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average| Maximum [ Average | Maximum | d indicates a
word and the
14.1 15.3 28.8 31.5 lower values are
. . . I values when d
24,0 29.7 49.5 62.1 indicates a
double word.
Command format No. of steps H-2002 H-702/302
LSR (d, n) Conditions Step Average| Maximum | Average | Maximum
11.7 12.7 24.0 26,2
- 3
20,0 24.7 41.2 51.7
Bit Word Double word
0
0y Usable I/0 R, | TD,SS,WDT, WR, DR, |Constant Other
- X1YjL,| M5,TMR,CU, | WX | WY | WL, | TC | DX | DY | DL,
M | RCU,CT WM DM
d| 1I/0 to be 0 c |o o o
shifted
n | No. of bits to o |o o |o o The constant is
be shifted specified in
decimal.
[Function]

. The contents of d are shifted right (low-order direction) n bit positions.
. 0 is set in n bits from the most significant bit.

. The contents of the "n"th bit from the least significant bit are set in C (R7F0).

r ‘ —n bits_.l
L

(Before execution) I [t T TTT1T] e (rrroy
(After execution) @ {o]o 9 0] | I_}—'—‘ (R7F0Q)
“—n bits —
Most significant bit (MSB) Least sigaificant bit (ILSB)

When d indicates a word:

. The shift amount is specified by the contents (C to 15) of the low-order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC), (The high~order bits are ignored and assumed as 0.)

« One of 0 to 15 can be specified as n (constant). (Decimal)
When d indicates a double word:

. The shift amount is specified by the contents (0 to 31) of the low-order 5 bits (b4 to b0) of
n (WX, WY, WR, WM, TC). (The high~order bits are ignored and assumed as 0.}

. One of 0 to 31 can be specified as n (constant). {(Decimal)

(Precautions]

. When n {shift amount) is 0, the contents of d are not shifted. C holds the previous status.
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[Name] Logical shift left

Ladder format Condition code Processing time (ps) Remarks
LSL (d, n) R7F4 | R7F3 {R7F2 | R7F1 | R7F0 H-2000 H-700/300 The upper values
are values when
DER | ERR SD v c Average | Maximum | Average | Maximum | d indicates a
word and the
14.1 15.3 28.8 31.5 lower values are
. . . I values when d
24.0 29.7 49.5 62,1 indicates a
double word.
Command format No. of steps K-2002 H-702/302
LSL (d, n) Conditions Step Average | Maximum | Average | Maximum
11.7 i2.7 24.0 26.2
- 3
20.0 24.7 41.2 51.7
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y{L, | MS,TMR,CU, | WX | WY ! WL, TC| DX | DY | DL,
M RCU,CT W DM
d] I/0 to be o o | o o o
shifted
n| No. of bits to oo o [o Q The constant is
be shifted specified in
decimal.
[Function]

. The contents of d are shifted right (low-order direction) n bit positions.

. 0 is set in n bits from the least significaant bit.

. The contents of the "n"th bit from the most significant bit are set in C (R7F0).

C(R7FQ) L__.n bits —

d

(Before execution) [] Il

(After execution) "—{ I

[ [o]o

ojo]-—o]

Most significant bit (MSB)

When ¢ indicates a word:

—n bitg—

Least significant bit (LSB)

+ The ghift amount is specified by the contents (0 to 15) of the low-order 4 bits (b3 to b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

+ One of 0 to 15 can be specified as n (constant).

When d indicates a double word:

(Decimal)

+ The shift amount is specified by the contents (0 to 31) of the low-order 5 bits (b4 to bO) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

. One of 0 to 31 can be specified as n (constant).

[Precautions]

« When n (shift amount) is 0, the contents of d are not shifted.
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C holds the previous status.
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BSR

[Name ]

BCD shift right

Ladder format Condition code Processing time (ps) Remarks
BSR (d, n) R7F4 | R7F3 | R7F2 | R7F1 | R7FQ H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average| Maximum | Average | Maximum | d indicates a
word and the
8.2 8.7 16.6 17.7 lower values are
. . . . . values when d
17.1 21.1 35.1 43.9 indicates a
double word.
Command format No. of steps H-2002 H-702/302
BSR (d, n) Conditions Step Average| Maximum |Average { Maximum
6.8 7.2 13.8 14.7
14,2 17.6 29.2 36.6
Bit Word Double word
Usable 1/0 R, | TD,5S,WDT, WR, DR, j Constant Other
X|YjL,{| MS,TMR,CU, | WX WY| WL, | TC| DX | DY | DL,
M RCU,CT WM DM
d|1/0 to be [ [} [+ o o
shifted
n | No. of bits to o |o o |o 0 The constant is
be shifted specified in
decimal.
[Function]

. The contents of d are shifted right (low-order direction) n digit positions. (One digit is 4

bits long.}

« 0 18 set in n digits from the high-order position.

+ The contents of n digits from the low-order position are lost.

(Before execution)

(After execution) [0 }——Joood |

d

-

—10 digits __l

|

1

The contents of n

digits are lost.

pooo] |

+—n digits —

Most significant bit (MSB)
When d indicates a word:

Least significant bit (LSB)

. The shift amount is specified by the contents (0 to 3) of the low-order 2 bits (bl and b0) of

n (WX, WY, WR, WM, TC).

. One of 0 to 3 can be specified as n (constant).

When d indicates a double word:

(The high-order bits are ignored and assumed as 0.)

(Decimal)

. The shift amount is specified by the contents (0 to 7) of the low-order 3 bits (b2 to b)) of n

(WX, WY, WR, WM, TC).

. One of 0 to 7 can be specified as n (constant).

[Precautions]

(The high-order bits are ignored and assumed as 0.)

(Decimal)

. When n (shift amount) is 0O, the contents of d are not shifted.
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[Name] BCD shift left

Ladder format Condition code Processing time (us) Rewmarks
BSL (d, n) R7F4 | R7F3 | R7F2 | R7F1| R7F0 H~-2000 H-700/300 The upper values
are values when
DER | ERR sD v c Average | Maximum | Average | Maximum | d indicates a
word and the
8.2 8.7 16.6 17.7 lower values are
. . . . . values when d
17.1 21.1 35.1 43.9 indicates a
double word.
Command format No. of steps H-2002 1i~702/302
BSL (d, m) Conditions Step Average | Maximum | Average | Maximum
6.8 7.2 13.8 14.7
- 3
14.2 17.6 29,2 36.6
Bit Word Double word
Usable I/0 R,| TD,$S,WDT, WR, DR, | Constant Qther
X|{Y|L,| MS,TMR,CU, } WX| WY | WL, | TC| DX DY | DL,
M RCU,CT WM DM
d | 1/0 to be o o |o o 0
shifted
n | No. of bits to oi{o o o o The constant is
be shifted specified in
decimal.
[Function]

. The contents of d are shifted left (high-order direction) n digit positions. (One digit is &
bits long.)

. 0 is set in n digits from the low-order position.

. The contents of n digits from the high-order position are lost.
d

l:_ n digits ]
(Before execution) CT T 1 [ B
The contents of
n digits are lost.
(After execution) L IIGXDI“+—’I“Dd‘——“[E]
‘—n digitg—
Most significant bit (MSB) Least significant bit (LSB)

When d indicates a word:

. The shift amount is specified by the contents (0 to 3) of the low-order 2 bits (bl and b0) of
n (WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

. One of 0 to 3 can be specified as n (constant). (Decimal}
When d indicates a double word:

. The shift amount is specified by the contents (0 to 7) of the low-order 3 bits (b2 to b0) of n
(WX, WY, WR, WM, TC). (The high-order bits are ignored and assumed as 0.)

. One of 0 to 7 can be specified as n (constant). (Decimal)

[Precautions]

. When n (shift amount) is 0, the contents of d are not shifted.
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WSHR

[Name] Batch shift right (Shift right block)

Ladder format Condition code Processing time {ps) Remarks
WSHR (d, n) R7F4 | R7F3 | R7F2 |R7FL | R7FD 11-2600 H-700/300 The upper values
are values when
DER | ERR SD v C 75.7 + 0.3 n | 147.4 + 0.6 n |d indicates a
bit and the
3.9 7.5 lower values are
I . . . . 66.0 + n 132.6 + n | values when d
(6.8) (10.4) indicates a
worxd.
Command format No. of steps H-2002 H-702/302 The contents of
( ) are values
WSHR (d, n) Conditions Step 63.1 + 0.2 n |122.8 + 0.5n |when d indicates
WL.
3.2 6.2
- 3 55.0 + n | 110.5 + n
(5.7) (8.7)
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X| Y| L, | M5,TMR,CU, | WX | WY } WL, | TC| DX| DY | DL,
M | RCU,CT WM DM
d | Top 1/0 to be 0 o
shifted
n | No. of bits o lo o |o o The constant is
{words) to be specified in
shifted decimal.
[Function]

. n bits (words) from d to din-1l are shifted right (in the 1/0 number decreasing direction) one
bit position.

. O (HO000) is set in the bit (word) of d+n-1.

. The contents of d are lost.

n bits (words),
| — shift width d‘

(Before execution) HERER | HEREERE
\\\\ \\\\ L;Il‘he contents of
0-ﬂ\ are lost.
(After execution) TITTT11 T TITTTT
d+n-1 d

When n is one of WX, WY, WR, WL, WM, and TC:

The conteats (0 to 255) of the low-order 8 bits (b7 to b0) of n &re the number of bits (words)
to be shifted.

When n is a constant:

One of 0 to 255 can be specified as the number of bits {words) to be shifted. (Decimal)

[Precautions]
. Keep d+n-1 within the I/0 limits (R7FF, LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF).
When d+n-1 is beyond the limits, DER = 1 and the contents between d and the maximum limit are

shifted.

. When n is 0, no batch shift is performed. DER (R7F4) is 0.
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[Name}

Batch shift left (Shift left block)

Ladder format Condition code Processing time (us) Remarks
WSHL (d, n) R7F4 | R7F3 | R7FZ | R7F1 | R7F0 H-2000 H-700/300 The upper values
are values when
DER | ERR SD v 75.7 + 0.3 n |147.4 + 0.6 n | d indicates a
bit and the
3.9 7.5 lower values are
I . . 66.4 + n |133.7 + n | values when d
(6.8) (10.4) indicates a
word.
Command format No. of steps H-2002 H-702/302 The contents of
( ) are values
WSHL (d, n) Conditions Step 63.1 + 0.2 n |122.8 + 0.5 n | when d indicates
WL.
3.2 6,2
- 3 55.3 + n 111.4 + n
5.7) (8.7)
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X| Y| L,| MS,TMR,CU, | WX] WY |WL,| TC] DX | DY ! DL,
M | RCU,CT W DM
d| Top I/0 to be o o
shifted
n | No. of bits o |o o |o 0 The constant 1s
{words) to be specified in
shifted decimal.
[Function]

. n bits (words) from d to d+n-1 are shifted left (in the 1/0 number increasing direction) one
bit positiom.

. 0 (HO000) is set in the bit (word) of d.

. The contents of d+n-1 are lost.

n bits (words).-———"—————w
Ird+“_1 shift width

d
{Before execution) TTTT11 BEEEE
The contents of /////

d+n-1 are lost. /r—— 0
(After execution) [TTITTT] TTTI1]e
d+n-1 d

When n is one of WX, WY, WR, WL, and WM:

The contents {0 to 255) of the low-order 8 bits (b7 to b0) of n are the number of bits (words)
to be shifted.

When n 1s a constant:

One of 0 to 255 can be specified as the number of bits {words) to be shifted. (Decimal)

[Precautions]
. Keep d+n-1 within the I/0 limits (R7FF, LOIFFF, L13FFF, M3FFF, WRC3FF, WL3FF, WLL3FF, WM3FF).

When d+n~1 is beyond the limits, DER = 1 and the contents between d and the maximum limit are
shifted.

. When n is 0, no batch shift is performed. DER (R7F4) is 0.
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WBSR

[Name] Batch BCD shift right (BCD shift right block)
Ladder format Condition code Processing time (ns) Remarks
WBSR (d, n) R7F4 | R7F3 |R7F2 |R7F1 | R7FO H-2000 H-700/300 The contents of
( ) are values
DER ERR sD v when d indicates
6.7 13.3 WL.
64.5 + n |130.4 + n
| O R (9.6) (16.2)
Command format No. of steps H-2002 H~702/302
WBSR (d, n) Conditions Step
5.6 11.1
53.7 + n |107.7 + n
- 3 (8.0 (13.35)
Bit Word Double word
Usable I1/0 R, | TD,SS,WDT, WR, DR, |Constant Other
x| Y|L,|Ms,R,cu,| wx|wyjwL, | Tc| px| DY | DL,
M RCU,CT WM DM
d | Top 1/0 to be o
shifted
n} No. of words to o {0 o [v] o The constant is
be shifted specified in
decimal.
[Function]

. n words from d to d+n-1 are shifted right {in the I/0 number decreasing direction) one digit
position as BCD data 4n digits long.

(One diglit is 4 bits long.)

. 0 is set in the high-order position of din-1.

. The low-order position of d is lost.

(Before execution)

(After execution)

When n 1s one of WX, WY, WR, WL, and WM:

n words

hi
d+n l (shift width) — d |

[FTIT1]

4\——— The low-order position
of d is lost.

=)

—d+4n-14

L—-d-——

The contents (0 to 255) of the low-order 8 bits (b7 to b0) of n are the number of words to be

shifted.

When n is a constant:

One of 0 to 255 can be specified as the number of words to be shifted.

[Precautions]

. Keep d+n-1 within the I/0 limits (WRC3FF, WL3FF, WL13FF, WM3FF).
1imits, DER = 1 and the contents between d and the maximum limit are shifted.

. When n is 0, no batch shift is performed.

DER (R7F4) is O.
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[Name] Batch BCD shift left (BCD shift left block)
Ladder format Condition code Processing time {ps) Remarks
WBSL (d, =n) R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2000 =700/ 300 The contents of
( ) are values
DER ERR SD v C when d indicates
0.7 13.3 WL.
64.5 + n | 130.4 + n
. . . . (9.6) (le6.2)
Command format No. of steps H-2002 H-702/302
WBSL (d, n) Conditions Step
5.6 11.1
53.7 + n | 108.7 + n
- 3 (8.0) (13.5)
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
XiY|L, | MS,IMR,CU, | WX [ WY |WL,| TC| DX ] DY ; DL,
M | RCU,CT WM DM
d | Top I/0 to be o
shifted
n | No. of words to o jo o jo (] The constant is
be shifted specified in
decimal.
{Function]

. n words from d to d+n-l are shifted left (in the I/0 number increasing direction) one digit
position as BCD data 4n digits long.

(One digit is & bits long.)

. 0 18 set in the low-order position of d+n-1.

. The high-order position of d+n-1 is lost.

n words (shift width)
L€+wdﬁ — d::1

The high~order position--—l

— (Before execution)

of d+n-1 1is lost.

(After execution)

When n is one of WX, WY, WR, WL, and WM:

ITTTT1 HEENNNNE
|~

HEENEE [ [ o]

be—d+n~14 . d .l

The contents (0 to 255) of the low-order 8 bits (b7 to b0) of n are the number of words to be

shifted.

When n is a constant:

Ope of 0 to 255 can be specified as the number of words to be shifted.

[Precautions]

. Keep d+n-1 within the I/0 limits (WRC3FF, WL3FF, WL13FF, WM3FF).
limits, DER = 1 and the countents between d and the maximum limit are shifted.

+ When n is 0, no batch shift is performed.

DER (R7F4) is Q.
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MOV

[Name] Block transfer (Move)
Ladder format Condition code Processing time (ps) Remarks
MOV (d, S, n) |R7F4| R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300 The contents of
( ) are values
DER ERR SD v Cc when d and §
3.9 7.5 indicate L and
139.5 + n 276.3 + n | WL.
| I I R I (6.8) (10.4)
Command format No. of steps H-2002 H-702/302
MOV (d, S, n) Conditions Step
3.2 6.2
116.2 + n | 230.2 + n
- 4 (5.7 (8.7)
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X!Y|L,{ MS5,TMR,CU, | WX! WY | WL, | TC| DX [ DY | DL,
M RCU,CT WM DM
d [ Top I/0 of o o
transfer
destination
S | Top I/0 of o o
transfer source
n | Number of bits o |o o |o o The constant is
(words) to be specified in
transferred decimsal,
[Function]

. n bits (words) from S to S+n-1 are transferred to d+n-1.

« The values from S to S+n-1 are held. When the range of the transfer source is overlapped with
that of the transfer destination, the transferred value is selected.

n bits (words) —————

S+n-1 3

(Before execution) JTITTT EREN
(After execution) 111111 TTTTTI
din-1 d

When n is one of WX, WY, WR, WL, and WM:

The contents {0 to 255) of the low-order 8 bits (b7 to b0) of n are the number of bits {words)
to be transferred.

When n is a constant:

One of 0 to 255 can be specified as the number of bits (words} to be transferred. (Decimal)
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[Precautions]

. Keep d+n-1 and $+n-1 within the I/0 limits (R7FF, LO3FFF, L13FFF, MJFFF, WRC3FF, WL3FF,
WL13FF, WM3FF). When d+4n-1 and S+n-1 are beyond the limits, DER = 1 and the contents between
d and the maximum limit are transferred.

. When n is 0, no batch transfer is performed. DER (R7F4) is 0.

[Program examplel]

Data in the first link area (WLO020 to WLOOS5F) is transferred to the second link area (WL1DO0 to
WL103F).

ROOOI  DIFO
F N { MOV (WL1000. #0020, 64)
RTF4 ¥00100

} —Cr SET

LD ROOOL

AND DIFO

C

MOV (WL1000, ¥L0020. 64)

]
LD R7F4
SET Y00100

[Program explanation]

64-word data is transferred from link system 1 of the first link to link system 2 of the second
link.
The transfer areas are WL0020 to WLOOSF and WL1000 to WL1O3F.

A c |~
vl p | %%
R{ u |33
(
] {
Link Link
system 1 system 2
{ {
I \
First link area Second link area

WL 0000 /wuooo 7/
WLoo20 | WL 103F
WL oo:z % = //
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COPY

[Name] Copy

Ladder format

Condition code

Processing time (us)

Remarks

COPY (d, S, n) | R7F4 | R7F3 | R7F2 |R7F1 | R7FQ H~2000 H-700/300 The upper values
are values when
DER | ERR SD v C 60.1 + 0.3 n [118.0 + 0.6 n |d indicates a
bit and the
2.6 5.0 lower values are
I . . . 68.8 + n 136.6 + n values when d
(3.9} (6.3) indicates a
word.
Command format No. of steps H-2002 H-702/302 The contents of
( ) are values
COPY (d, S, n) Conditions Step 50.1 + 0.2 n 98.3 + 0.5n |when d and S
indicate L and
2.2 4.2 WL.
- 4 57.3 4+ n |113.8 + n
(3.2) (5.2)
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X1Y|L, | MS,TMR,CU, | WX { WY WL, | TC | DX | DY | DL,
M RCU,CT WM DM
d | Top I/0 of copy o o
destination
S| I/0 of copy oflolo o |o o |o o
source
n | Number of bits o [+] 4] 4] 0o The constant is
(words) to be specified in
copiled decimal.
[Function]

. The value of S (bit, word) is copled from d to d+n-1.

. The value of S is held.

. Bits are copiled in bits and words are copied in words.

[ [sIs]s]s]

1s]s|s[s]s]

!L_d+wﬂ ﬂ
n bits (words)

When n 1s one of WX, WY, WR, WL, and WM:

The contents (0 to 255) of the low-order 8 bits (b7 to b0) of n are the number of bits (words)

to be copied.

When n 1s a constant:

One of O to 255 can be specified as the number of bits (words) to be copied.
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[Precautions]

. Keep d+n-1 within the I/O limits (R7FF, LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF, WLL3FF, WM3FF).
When d+n-1 is beyond the limits, DER = 1 and the contents between d and the maximum limit are
copied.

. When n is 0, no batch copy is performed. DER (R7F4) is 0.

[Program example)

The default value (H2020) is set in the range from WR0100 to WROLFE.

R7E3 AND RTE3
f [ coPY (WRO100, 12020, 255) C
COPY (WRO100. 12020, 255)
]

[Program explanation]

The communication data area from WR0100 to WROLFE is filled with the space code (H20) as a
default value at the first scan after the run starts.

AdOQ

R7E3: 1 scan ON after the run starts

¥R0100 Indefinite|Indefinite #Roloo 1120 H20
H20 H20
: : [i;:> 5 E 255 words
(510 bytes)
After the
run starts
H20 H20
WROIFE {Indefinite|Indefinite WROIFE H20 H20
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XCG

[Name )

Block exchange (Exchange}

Ladder format Condition code Processing time (ps) Remarks
XCG R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300 The upper values
(dy, dp, n) are values when
DER |ERR | SD | V ¢ |137.8 + 5.8n [273.1 +10.6n [d; and dy
(64.0 + 9.6 n) |(129.3 + 16.2 n) |indicate a bit
and the lower
- . . . 1138.0 + 6.3n [273.9 +11.7n |values are
(12.1) (17.5) values when d;
and d7 indicate
Command format No. of steps H-2002 H-702/302 a word.
The contents of
XCG Conditions Step 114.8 + 4.8 n {227.6 + 8.8 n |( ) are values
(dy, dg, n) (53.3 + 8.0 n) (107.7 + 13,5 n) |when dj and
dy indicate L
- 4 115.0 + 5.2 n [228.2 + 9.7 n |and WL.
(10.1) (1l4.6)
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X| YL, | MS,TMR,CU, | WX | WY | WL, | TC{ DX | DY | DL,
M RCU,CT WM DM
dy | Top I/0 of ) o
exchange
destination
d; | 1/0 of o o
exchange source
n | Number of bits o |o oo ) The constant is
(words) to be specified in
exchanged decimal.
[Function]

. The conteants of n bits (words) from dl to dj+n-1 are exchanged with the contents of n bits
(words) from dp to dp+n-1.

. Bits are exchanged with bits and words are exchanged with words.

n bits (words)
I [—drhrl d||

REREN

[T1T1]

dstml

When n is one of WX, WY, WR, WL, and WM:

The contents (0 to 255) of the low-order 8 bits (b7 to b0) of n are the number of bits (words)
to be exchanged.

When n is a counstant:

One of 0 to 255 can be specified as the number of bits (worQs) to be exchanged.

~- 36 -

(Decimal) 10




Example:

100001 DIF1

H —— ———{ XCG_(W.0000. L1000, 265) }——‘

WLO000 to WLOOFE are exchanged with WL1000 to WL1OFE.

[Precautions]

. Keep d+n-1 and S+n-1 within the 1/0 limits (R7FF, LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF,
WL13FF, WM3FF). When d+n-1 and S+n-l are beyond the limits, DER = 1 and the contents up to
the maximum limits of the numbers of bits (words) specified as dj and dj whichever smaller
are exchanged.

. When n (block width) is 0, no batch exchange is performed. DER (R7F4) is O.
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[Name] Inversion (NOT)

Ladder format Condition code Processing time {us) Remarks
NOT (d) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average| Maximum | Average |Maximum |d indicates a
bit or word and
4.4 8.6 the lower values
. . + b are values when
6.3 11.7 d indicates a
double word.
Command format No. of steps H1-2002 H-702/302
NOT (d) Conditions Step Average| Maximum | Average |Maximum
3.7 7.2
- 2 + “
5.2 9.7
— Bit Word Double word
> Usable 1/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X1Y}L,| M5,TMR,CU, | WX| WY | WL, | TC | DX | DY | DL,
M | rReu,cT WM DM
d |I/0 to be ofo 0 o o o
inverted
[Function]

« The bits of the contents of d are inverted.

d ——d

Before execution {11J1]1]o]ofofof1[1]1]1]0] o[ 0]0]

ARERNREERRRRNNE

After execution {oJofoJo[a[1]i]1]oJofolo] 1] 1]1]1]

[Program example]

ROCO  DIFO c
i | — ¢ [ nor " wroooo }—1 YT W00
3

[Program explanation]
The contents of WR00Q0 are inverted at the leading edge of R000,

Example: When the instruction is executed when WR0000 is H1234, WRCOOQ = HEDCB. When the
instruction is executed once again, WR0000 = H1234.

[Precautions]

. The start condition of this instruction should be Edge Trigger.
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[Name ] Twos complement (Negate)
Ladder format Condition code Processing time (us) Remarks
NEG (d) R7F4 [ R7F3 | R7F2 |R7F1 | R7F0 H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average | Maximum | Average | Maximum | d indicates a
bit or word and
4.9 9.7 the lower values
. . . . + “ are values when
7.3 17.2 d indicates a
double word.
Command format No. of steps H-2002 H~-702/302
NEG (d) Conditions Step Average | Maximum | Average | Maximum
4.1 8.1
- 2 “ .
6.1 14.3
Bit Word Double word
Usable I1/0 R, | TD,SS,WDT, WR, IR, | Constant Other
X|Y|L, | MS,TMR,CU, | WX| WY | WL, TC{ DX | DY | DL,
M | RCU,CT WM DM
d | I/0 to be olo o o o o
complemented
[Function]

. The twos complement of d is calculated.
C (R7F0) is not changed.

with 1.

d+1

d

(The bits of the contents of d are inverted and added

Before execution [L]t[o]e]t[t]oJofeofo]i{r]e]s]o]

After execution

Lofo[t]1]oJo]t 1 1]t fafo]ofifo]s]
+

[ofofiTrJofo] e[ ]tf1]2]ofo]11]o]

[Program example]

ROO0 D
—

IF0

[Program*explanation]

NEG  WROOOO

Lb
AN
C

R000
D DIFO

NEG WROOCO

]

. The twos complement of the contents of WRO000 is obtained at the leading edge of R000.

Example:

instruction is executed once again, WR0000 = H1234,

[Precautions]

When the instructicn is executed when WR0000 is H1234, WRO000 = HEDCC.

. The start condition of this instruction should be Edge Triggerﬂ
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ABS

[{Name] Absolute value (Absolute)

Ladder format Condition code

Processing time (ps) Remarks

ABS (d, S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO

H-2000 H~-700/300 The upper values

DER | ERR sD v c

are values when

Average | Maximum | Average | Maximum { d indicates a

bit or word and

7.5 l4.6 the lower values
B . . . I « « are values when
12.5 25.5 d indicates a
double word.
Command format No. of steps 11-2002 H-702/302
ABS (d, S) Conditions Step Average | Maximum | Average | Maxiamum
Word 3 6.2 12.2
+ +
Double word 4 10.4 21.2
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X|Y|L,| M5,TMR,CU, | WX | WY | WL,| TC{| DX| DY| DL,
M | RcU,CT WM DM
d | I/0 after abso- o o o
lute value taken
S {1/0 before abso- o o|o |o |o 0 °
lute value taken

[ Function]

. When S is positive or O: The contents of S are set in d. C (R7FQ) is O.

. Whean S is negative: The twos complement of the contents of § is set ind. C (R7F0) is 1.

. Use words or double words for d and S.

Example:

DIF
I——H————ll—[ SGET (WR0000, WX0000)

{When the value of WX is positive or 0
WX0000 = H4ClA

(When R7F0 is 0)
d =——§

R7F0O

“uxgooa G [elefoloJoi i Je[1T0] {T]

wm;onn[1[llololnlllolo]olo[ollIl]o]ljg] (o]

(When the value of WX is negative)
WX0000 = HCClA

{(When R7FQ is 7)

d e S5+1
RIFO

wxo000 ([ [PREEARRE) [T

....... VAN
wleli]1]eloj 1T ]3]ali[ofc]i]e .1.'
wn°°°cﬁ‘mﬁﬁﬁﬁﬁm |

When S indicates a word: O to 65 535 (decimal), HOOO0 to HFFFF (hexadecimal)

When S indicates a double word: 0 to 4 294 967 295 (decimal), HO0000000 to HFFFFFFFF

(hexadecimal)

[Precautions]

. The start coudition of this instruction should be Edge Trigger.
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[Name] Sign addition (Sign get)

Ladder format Condition code Processing time (us) Remarks
SGET (d, $) R7F4 | R7F3 | R7F2 | R7F1 | R7F0Q H-2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average| Maximum | Average |Maximum |d and S indicate
words and the
6.7 13.3 lower values are
. . . . . + + values when d
12.1 24.1 and 5 indicate
double words.
Command format No. of steps H-2002 H-702/302
SGET (d, S) Conditions Step Average| Maximum | Average |Maximum
Word 3 5.6 11.1
+ -
Double word 4 10.1 20.1
Bit Word Double word
Usable 1/0 R, | TD,SS,wDT, WR, DR, {Constant Other
X|Y|L, | MS,TMR,CU, | WX | WY | WL, | TC [ DX } DY | DL,
M | RCU,CT WM DM
d | I/0 after sign o o o o
addition
S | I/0 before sign o |o o o o |o o o
addition
[ Function]

. When C (R7FQ) is O: The contents of S are set in d.
. When C (R7FQ) is 1: The twos complement of the contents of S is set in d.
. The contents of C (R7F0) are not changed.
. Use words or double words for d and 8.
Example:

DIF

— —— ——] ABs(wRooo1, wxooao) |

When C (R7FQ) is O When C (R7FQ) is 1
4 —— 8§ 4 S+1
R7FO RIFO
wxa000 [[TiJolo[1]1 ojoJefooli [t [o]1]o] [o] wxooeo [LTi[e[e[1[1[o]e[e[e[o[i [t fe[1]v} (o]

....... VAR
WlEliE el ela]iJoli

R7FO fiir71F0
wreoo1 [o]1]oJo[1]1JoJo JoJoJel1]1]e]i{o] [o] wroooi [oP I[P P O[i [T 0] m

[Precautions]

. The start condition of this instruction should be Edge Trigger.
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EXT

[Name] 8ign extension

Ladder format Condition code Processing time (us) Remarks
EXT {(d, S) R7F4 | R7F3 [ R7F2 [R7F1 | R7FO H-2000 H-700/300
DER | ERR SD v C Average | Maximum | Average | Maximuw
. . . . . 8.8 + 17.2 +
Command format No. of steps H~-2002 H-702/302
EXT (4, S) Conditions Step Average | Maximum | Average | Maximum
- 3 7.3 * 14.3 *
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, } Constant Other
X{ Y| L,| MS,TMR,CU, | WX | WY | WL,} TC| DX | DY DL,
M RCU,CT WM DM
d | I/0 after sign o o
extension
S | I/0 before sign o lo o ]o o
extension
[Function]

. The sign bit (most significant bit} of S is extended to a high-order word of d.

«» The low-order word of d is the contents of S.

15

5 fB] (]
3 6 /115 0
d [8] B8] []
L d+1 I 1 d )
[Program example]
LD %00000
X00000 H C
0
}—”_'——{ EXT (DR0100, WX0000) EXT (DROLOO. WIO0OO)
]

{Program explanation]
. When X00000 is turoned ON, the contents of
When WX00000 i1s positive or 0
WX00000 = H7FFF (+32 767)

Example:

+
DRO100 = HOOOO7FFF (432 767)

[Precautions]

WX0000 are extended to DRO10O.
When WX00000 is negative
Example: WX00000 = H8000 (-32 768)

+
DRO100 = HFFFF8000 (-32 768)
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[Name] Binary -> BCD conversion {BCD)

ao4d

Ladder format Condition code Processing time (ps) Remarks
BCD (d, S) R7F4 | R7F3 | R7F2 |R7F1 | R7F0 H~2000 H-700/300 The upper values
are values when
DER | ERR SD v C Average | Maximum | Average | Maximum | d and § indicate
words and the
31.9 33.4 65.5 68.8 lower values are
I . . . . values when d
93.2 117.4 197.8 251.1 | and S indicate
double words.
Command format No. of steps H-2002 H-702/302
BCD {(d, S) Conditions Step Average | Kaximum | Average | Maximum
Word 3 26.6 27.8 54.6 57.3
Double word 4 77.7 97.8 164.8 209,2
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X| ¥{ L,y MS,TMR,CU,{ WX| WY! WL,| TC| DX| DY | DL,
M | RCU,CT WM DM
d | I/0 (BCD) after ) o o o
conversion
S| 1/0 (BIN) before o|o oo o |o o 0
conversion
[Function]

. The contents of S are converted from a binary number to a BCD number and the result is
outputted to d.

. When the conversion result of S is larger than the number of digits of the BCD data of d, DER
(R7F4) is 1 and no conversion is executed.

When $ is a word: Set it as follows: H0000 < 5 < H2Z7QF (0 to 9999)
When S is a double word: Set it as follows: HQQO000000 £ § < HOSFSEQFF (0 to 9999999)

—l— —0—— —A4d— —F—

— (Before execution) S foJoToJtTaoa{iol1JoJoft[a]1]t] (Binary)

H1B4F=6991
L

—6— —9— —9—— —1—

(After execution) d [oTiTnTouJoJot]tJoot]oJofe]1] m
Combination of d and S d s
Word Word
Example: Double word | Double word
X00200
i 14 {BcD o010, wxooom}—l
[Precautions]

+ When a data error occurs, the contents of d are left unchanged.
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BIN

[Name] BCD -> Binary conversion (Binary)

Ladder format Condition code Processing time (us) Remarks
BIN (d, S) R7F4 { R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300 The upper values
are values when
DER | ERR SD v c Average | Maximum | Average | Maximum | d and § indicate
words and the
34.2 34.2 76.2 70.2 | lower values are
I . . . . values when d
78.5 89.5 163.7 187.9 | and S indicate
double words.
Command format No. of steps H-2002 H-702/302
BIN (d, S) Conditions Step Average | Maximum | Average | Maximum
Word 3 28.5 28.5 58.5 58.5
Double word 4 74.6 65.4 156.6 136.4
Bit Word Double word
Usable I/0 R, | ID,SS,WDT, WR, DR, | Constant Other
x| v| L, | us,™R,cu,| wx| wy|wL, | TC|DX| DY| DL,
M | RCU,CT WM DM
d! 1/0 (BCD) after ) o 0 o
conversion
s| 1/0 (BIN) before oo o jo o |o ) o
conversion
[ Function]

. The contents of S are converted from a BCD number to a binary number and the result is
outputted to d.

. When the contents of S are not BCD data (when A to F are found in the data), DER (R7F4) is 1
and no conversion is executed. (d is left unchanged.}

—6— — 99— ——9—— ——1l—

(Before execution) S [oTe]rJoJaJoJofutfoJol1{ofJoJalt] «BCD)

L L

—i— —B—m r—4— r—F—

{After execution) d [oJoJo[1[aJofJuJutJoftfofoJrjt]t]1} (Binary)
Combination of 4 and § d ]
Word Word
Example: Double word | Double word
100201

i [} { BIN_(HY0010._WX0000) I—t

{Precautions]

. When a data error occurs, the contents of d are left unchanged.
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{Name] Decode
Ladder format Condition code Processing time (us) Remarks
DECO (d, S, n) | R7F4 | R7F3 | R7F2 |R7F1 | R7F0 H-2000 H~700/300
DER | ERR SD v C Average | Maximum | Average | Maximum
I . . 59.9 + 0.3 n 115.3 + 0.6 n
Command format No. of steps H-2002 H-702/302
DECO {d, S, n) Conditions Step Average | Marimum | Average | Maximum
- 4 49.9 + 0.2 n 96.1 + 0.5 n
Bit Word Double word
Usable I/0 R, | TD,SS,wDT, WR, DR, | Constant Other
X| Y| L, | M5,TMR,CU, | WX | WY | WL, ; TC| DX | DY { DL,
M RCU,CT WM DM
d| Top 1I/0 of )
decoding
destination
S | Word I1/0 to be o |o o |o 0
decoded
o | No. of bits to o 1 to 8 (decimal)
be decoded
{Function]

. The low-order n bits of S are decoded to 2D and 1
bit string from d to d+2n-1. (n: 1 to 8)

. When n 1s 0, no data is decoded.

is outputted to the decoded bits of the

The contents from d to d+28-1 are left unchanged.

[ ] b7 b d+2*—1 d+5 d
s | [ | = o] [1] [ofo]
n bits (n: 1 to 8) 2"
[Program exauple]
LD RI00
R100 DIF1 AND DI
—— ———{ DECO (R0OO. 10000, 4) C
DECO (ROOC, WX00OG. 4 )
]

[Program explanation]

When R100 is set from 0 to 1, a bit, that is appointed with the value of low-order 4 bits of

WX0000 from top address R00C, is set to 1.

Example: When WX0000 = HFFFF, 1 is set in the 15th

[Precautions]

. Keep d42%-1 within the I/0 limits (R7FF, LO3FFF, L13FFF, M3FFF).

the limits, DER = 1 and no data is decoded.

. The value of a should be one of 1 to 8.
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ENCO

[Name] Encode

Ladder format Condition code Processing time (us) Remarks
ENCO (d, S, n) | R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2000 H-700/300
DER | ERR SD v C Average | Maximum | Average | Maximum
I . . . I 76,5 + 0.4 n 159.0 + 0.8 n
Command format No. of steps H-2002 H~702/302
ENCO (d, S, n) Conditions Step Average | Maximum { Average | Maximum
= 4 63.7 + 0.3 n 132.5+ 0.7 n
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y|L, | MS,TMR,CU, | WX| WY| WL, | TC| DX} DY | DL,
M |Rcu,cT WM DM
d| Top 1/0 of o o
encoding
destination
S| Top 1/0 of bit o
string to be
encoded
n { No. of bits to o 1 to 8 (decimal)
be encoded
[Function]

- The value of bit position, that is set to 1 and within 2% bits from § to S+20-1, is
encoded and set in d.

- When n is 0, no data is encoded. The contents of d are left unchanged.

« When a plurality of ones are found between S and S+2%-1, the high-order bit is encoded.

S+2" -1 5+8 S blS b8b7 ]
o] [r] [0]0] d | l |
——

2* n bits (1 to 8)

{Program example]

X00001  DIFI ﬂn ;‘I"F"lm
—— ————{ENCO (WX0000. RGO, 4) C
ENCO (WR0000. ROO. 4 )
]

[Program explanation]
. The most significant bit where 1 is set 1s detected from the bit string between R000 and
ROOOOF (24-1=15 bits) at the leading edge of X00001 and a binary number 4 bits in length is
set in the word 1/0 of d.

Example: When 1 is set in the 7th and 6th bits of ROOC to ROOF, HO007 is set in WR00CO.
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[Precautions]

. Keep 5+20-1 within the 1/0 limits (R7FF, LO3FFF, L13FFF, M3FFF).
the limits, DER = 1 and no data is encoded.

. The value of n should be one of 1 to 8.
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SEG

[Name] 7-segment decode (Segment)

Ladder format Condition code Processing time (us) Remarks
SEG (d, S) R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2000 H-700/300
DER | ERR SD v C Average | Maximum | Average | Maximum
. . . 19.1 « 37.9 «
Command format No. of steps H-2002 H-702/302
SEG (d, S) Conditions Step Averagel Maximum | Average | Maximum
- 3 15.9 + 31.6 +
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, [Constant Other
X1 ¥Y|L,| MS,TMR,CU, | WX} WY | WL, | TC| DX| DY | DL,
M | RCU,CT WM DM
d | I/0 of decoding 0 o
destination
5 | Decoding o jo o] o o
contents
[Function]

. The contents of § are converted to a 4—-digit 7-segment display code on the assumption that one

digit is 4 bits in length and the result is outputted to d.

|—7_'\l— —

Conversion table

l°l°l°l°|°1°|°l Pla[«slefala]n]  [oorst Output data  |pie-|
4 vits| lgbfle]|d]e[b{a]Play

o [ojotaji|1|t]t{1] o

1 [o]olo]o]e]1]1]d] 1

2z foftjolififo]1]1] 2

d 00!lllllﬂﬂOOOllOODlODlllOlllOOoI 3 Jolijodolali]afs] 3

4 |ofiirlo]o]ufafe] 4

s_lojiajelalt]elu]l s

6 [ofifalspililolsl 6

N T ANRABNANK,

f”C:”h 8 Jolsfsfe|afifala] s

& E:i:> o lolift]elafi]ila] o

.ﬂ ”c EOnnnonnnm

5 B |of1|1[alit1{o]e] b

¢ _lalo]1f1]1fo}oli1| ¢

D oj1{of1}1|1}1]0] d

E |ol1]1]1]1]e]lof1] E

F__Jojil1li]efefon] F

[Precautions]
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[Program example]

Data (WX0001 to WX0003) of the clock module is outputted to the 7-segment display unit of DY0010
and DY0012 (64-point output).

| W02 = WI000!

| WOOL = WI0002 l
WI000 = WX0003

WOV (MO, MB. 3D
SEG (DY00I0, WMD)

SEG (DY0O0IZ, W1

C

WH00Z = ¥X0001
W00l = WI00G2
TH000 = WN0OO3
v (M0, M8 32)

SEG (DYOOIO. WMO3
SEG (DYOOIZ. WML)
J

[Program explanation]

The month, day, hour, and minute, which are read from the clock module, are outputted to a
8-digit 7-segment display unit.

o 1 Slot 15 o
p WX0001| Year | Month
i g |y wxoooz| Day | Hour Contents of clock WX
[ ] g 64 WX 0003 Minute Second
Month Day  Hour Minute
WYO013 WYOOIZ  WYo0oll WY00I0
wM2 wM1 WMo
M5~ (WX1) (WX2) N (wxs) “N\\M0
u | Year | Month | Day | Hour l Minute I"“ SecondJ
After block transfer WMz WML N WHO MO
Year Month Month | Day Hour | Minute |
7-segment decoding///
Qutput
WY 0013 WYO0012 wyoo11 WY 0010
DY0O012 DY0010
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[Name] Square root
Ladder format Condition code Processing time (us) Remarks
SQR {(d, S) R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2060 H-700/300
DER [ ERR Sh v C Average | Maximum | Average | Maximum
11 - . . . 409.3 | 421.8 | 882.6 | 855.1
Command format No. of steps H-2002 H-702/302
SQR (d, 8) Conditions Step Average | Maximum | Average | Maximum
- 4 341.1 351.5 735.5 712.6
Bit Word Double word
x
& Usable 1/0 R, | TD,SS,WDT, WR, DR, |Constant Other
n X|yYlL,| MS,TMR,CU, | WX | WY | WL, | TC| DX | DY | DL,
M | RCU,CT WM DM
d | Square root o o
(BCD)
S| I1/0 (BCD) with o |o o o
square root to
be calculated

[Funetion]
. The square root of the contents of S is calculated and the result is outputted to d.
. Set BCD data in S.
When the BCD data of S is faulty, DER (R7F4) is 1 and no operation is performed. (There is
data other than HO to H9.)

« The figures below the decimal point are omitted.

e 11— J s

[Program example]

X00000  DIFO 0 k00000
‘—( F— ———{  SaR (KROOOL, DX0020) }——I AND DIFO
L

SQR (WROOO1, DXCO20)
]

[Program explanation]

. The square root of the value of DX0020 is calculated at the leading edge of X00000 and the
result 1s substituted in WRO0O1.

Example: The following is obtained by operation whea DX0020 = H00002159 (BCD).
WROQ01 = HOC46 (BCD) ( 2159 = 46.465 ...)

{Precautions]
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[Namel Bit count

Ladder format Condition code Processing time (us) Remarks
BCU (d, S) R7F4 | R7F3 | R7F2 |R7F1 [ R7FO H-2000 H-700/300 The upper values
are values when
DER | ERR 5D v c Average | Maximum | Average | Maximum | d indicates a
word and the
47.9 55.9 104.3 121.9 | lower values are
. . . . . values when d
90.7 106.7 198.1 233.3 | indicates a
double word.
Command format No. of steps A-2002 H-702/302
BCU (d, S Conditions Step Average | Maximum | Average | Maximum
Word 3 39.9 46.6 86.9 101.6
Double word 4 75.6 88.9 194.4 165.1
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X{YjL, |MS,TMR,CU, | WX | WY |WL, | TC| DX | DY | DL,
M | RCU,CT WM DM
d | No. of bits of 1 o o
$ | 1/0 for counting o |o o |o |o |o o o
bits of 1
[Function]}

. The number of bits of the contents (16 bits for word or 32 bits for double word) of S where 1

is set is outputted to d.

15 6 0
]

d | [T

15(32)

0
o oo fafapeeufefupeeee o] [Ufaf--1)

No.

{Program example]

Tﬂw D2

[Program explanation]

{ " BCU_(WROODO. BX0020) }—1

LD X00002
AND DiF2

L

BCU (WROODD, DX0020}

3

of bits where 1 is set

. The number of bits where 1 is set is counted from the data inputted in DX0020 at the leading
edge of X00002 and the result is set in WRQO00O.

Example: The number of bits where 1 is set is 16 (decimal) when

—A 7T —=— 4 5—F 1 5§ —r— 3=

DX0020 = [1fo1]ofo[s{1]s]o]o] o[ sJo[sTo[ ofs[s]1]s]oo[o]s[o[s o[ s]of o ]1]

Therefore, the result is WRQOO0 = HOO10,

[Precautions]
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SWAP

[Name ]

Exchange (Swap)

Ladder format Condition code Processing time (js) Remarks
SWAP (d) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300
DER | ERR SD v C Average | Maximum | Average |Maximum
. . . . 6.7 “ 13.3 A
Command format No. of steps H-2002 H-702/302
SWAP (d) Conditions Step Average | Maximum | Average | Maximum
- 2 5.6 « 11.1 “
Bit Word Double word
Usable I1/0 R, | TD,5S,WDT, WR, DR, |Constant Other
X|Y|L,| MS,TMR,CU, } WX | WY| WL, | TC| DX | DY DL,
M | RCU,CT WM DM
d | I/0 to be o o
exchanged
[Function]
. The high-order 8 bits of the contents of d are exchanged with the low-order 8 bits.
(Before execution) d [oJoJoTaJi]a]o]afo]t]1]of1]r]e]1]
| J L i)

(After execution)

[Precautions]

d

=

DRECNOORDOoRDEOn,

- The start condition of this instruction should be Edge Trigger.
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[Name] FIFO initial (FIFQ initialize)

Ladder format Condition code Processing time (us) Remarks
FIFIT (P, n) R7F4 | R7F3 | R7F2 |R7F1 | R7F0 H-2000 11-700/300
DER | ERR SD v C Average | Maximum | Average | Maximum
1] - . . . 47.8 66.7 95.8 | 134.5
Command format No. of steps H-2002 H-702/302
FIFIT (P, n) Conditions Step Average | Maximum | Average | Maximum
- 3 39.8 55.6 79.8 112.1
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
XjY{L,{MS,TMR,CU, | WX | WY |WL, | TC| DX | DY | DL,
M | RCU,CT WM DM
P | FIFO top 1/0 o
n | FIFO size o
0 to 256
[Function]

FIFO is an abbreviation for first-in first-out. Data is stored in the buffer and fetched in the
order of entry. This instruction initializes FIFO.

. The FIFO top 1/0 number P and the FIFO size n are set. When 0

£n g 256, n is set in P.
When 257 <

<
n, 256 is set in P.
. The initial value 0 is set in P+l as a use count of FIFO.

. nt2 words from P to P+n+l are used for FIFO.

I/0 No. Set value
P n
P+1 . 0
pPt+2 _1“
B ]2
- ] FIFO size
P+n+1 1a

[Precautions]

. When P4n+l 1s beyond the I/0 limits (WRC3FF, WLO3FF, WL13FF, WM3FF), DER (R7F4) is 1 and the
maximum value (last) of the range - (P+l) is set in P.

. Set n to one of 0 to 256. When n > 256, DER = L and no processing is performed.
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[Name] FIiFQ write

FIFWR

Ladder format Condition code Processing time (us) Remarks
FIFWR (P, S) R7F4 | R7F3 | R7F2 | R7F1 | R7FOQ H-2000 H-700/300
DER | ERR Sh v c Average | Maximum | Average | Maximum
1. i . . 53.2 | 72.3 | 105.6 | 144.3
Command format No. of steps H-2002 H-702/302
FIFWR (P, S) Conditions Step Average | Maximum | Average | Maximum
- 3 44.3 60.2 88.0 120.2
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X{ Y| L, |MS,TMR,CU, | WX| WY} WL,| TC| DX|{ DY ! DL,
M | RCU,CT WM DM
P | FIFO top I/O o
n | Contents to be o | e o | o o
written inteo
FiFO
{ Function]

Data is written into the FIFO buffer of the top I/0 number P.

When use count CNT < size n, the contents of S are written into P4CNT+Z. 1 is added to the use
count CNT.

When use count CNT > size n, DER (R7F4) is 1 and no data is written.

1/0 No. Set value
P IFIFO size n {Set by FIFIT)
P+1 FIFO use count CNTj=————— CNT+1
Pt+e | 1
— —42
- — Data 1is stored.
L —
P+CNT+2 CNT
P+CNT+3 CNT+1+ §
P+n+1 | BE

[Precautions]

. When P+ntl is beyond the I/0 limits (WRC3FF, WLO3FF, WL13FF, WM3FF), DER (R7F4) is 1 and no
data is written.

+ Set n to one of 0 to 256. When n > 256, DER = 1 and no processing is performed.
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[Name] FIFC Read

Ladder format Condition code Processing time (ps) Remarks
FIFRD (P, d) R7F4 | R7F3 | R7F2 |R7F1 | R7FOQ H=-2000 H-700/300 n indicates the
FIFO size.
DER | ERR SD v C Average | Maximum | Average | Maximum | The contents of
( ) are values
3.9 7.5 when P and d
11 . . . 75.8 + n |151.7 + n | indicate WL and
(6.8) (10.4) wY.
Command format No. of steps H-2002 H-702/302
FIFRD (P, d) Conditions Step Average | Maximum | Average ! Maximum
3.2 6.2
- 3 63.2 + n 126.4 + n
(5.7) (8.7
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, |Constant Other
X} Y| L,| MS,TMR,CU,| WX| WY WL,| TC| DX | DY | DL,
M { RCU,CT WM DM
P | FIFO top 1/0 o
d | 1/0 for storing o olo 0
read data
{Function]

Data in the FIFO buffer of the top I/0 number P is read.

When 1 < use count CNT £ size ni

The contents of P+2 are read and written into d.
The contents of P+3 to P+CNI+2 are transferred to the previous I/0 respectively.

0 is written into P+CNT+2.

The contents of CNT are set to -1. When CNT = 0, no data is read. The previous data is held.

When use count CNT > size n:
DER (R7F4) is 1 and no data is read.

1/0 No.
P FIFQ size [~ n (Set by FIFIT)
P+1 FIFQ use count CNT| CNT-1
P+2 P 1 —- 4
/1 2
%
B o // —
< g -
P4CNT+1 /7, CNT-1
P4CNT+2 7 CNT — 0
P+n+l — In

[Precautions]

. When P+n+l is beyond the I/0 limits (WRC3FF,
data is read.

WLO3FF, WL13FF, WM3FF), DER (R7F4) is 1 and mno

. Set m to one of 0 to 256. When n > 256, DER = 1 and no processing is performed.

- 55 -

asdid



UNIT

[ Name ]

Connection (Unit)

Ladder format Condition code Processing time (s} Remarks
UNIT (d, S, n) |R7F4 | R7F3 | R7F2 | R7FL | R7FO H-2000 H-700/300
DER | ERR SD v C Average | Maximum | Average | Maximum
Il - . . 70.4 89.3 | 142.6 | 181.3
Command format No. of steps H-2002 H-702/302
UNIT (d, S, n) Conditions Step Average | Maximum | Average | Maximum
- 4 58.7 74.4 118.8 151.1
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X| Y| L, | MS,TMR,CU, | WX | WY | WL, | TC| DX | DY | DL,
M RCU,CT WM DM
d | I/0 of connec- o o
tion result
writing
destination
S | Top 1/0 to be o
connected
n | No. of words to o n=0to4
be connected

[Function]

The values of low-order & bits of n (1 to 4) words from S are set in units of 4 bits from the
low-order position of d.
of 1 to 3, the bits which are not set in d are set to 0.

S to S+n-1 is held even if the Unit imstruction is executed.
beyond the I/0 limits (WRC3IFF, WLO3FF, WL13FF, WM3FF}, DER (R7F4} is 1 and only
4 bits from 5 to the I/0 range are set in d.

When n is one
The data from
When S5+n-1 is
the low-order

When n = 4

s

5+1
S+2
S+3

High-order digits

Low-order digits

7T L

T_7 L} T TV
PSR SO BOEHE OB IO
BOne
lnfzg When n 18 0: Bl to B4 of d are 0.
B3, When n is 1: B2 to B4 of d are 0.
B4 When n is 2: B3 and B4 of d are 0.
When n is 3: B4 of d is 0.

‘— Ignored —

When S+n-1 is beyond the I/0 limits

(S = WM3FE, n = 4): 4 bits
—
5§ —WMIFE CHH
§+1 — WM3FF| B2
S+2
§+3 Since $+2 and 5+3 are beyond
the I/0 lieits, O is set.
[Precautions]

4 [olo’o0fJojot070] TB2
[V SR S———

B

|

When n = 0, the instruction is not executed.
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[Program example]

X00001 DIFO
} | 1 | {UN!T(moow.waoooo.u}—{
LD X00001

AND DIFO

C

UNIT (Y0010, WROO0D. 4 )

]

[Program explanation]

A 4-digic BCD input display unit 1s connected to WY001l0 and independent data of WRO to WR3 is
displayed in each digit. (Data of only low-order 4 bits of WRD to WR3 are valid.)

BCD input display unit, 4 digits
Product
x|y Line No. Conveyor No. Lype No. Product No.

CPU

>

Y115 to T112 Y11l to Y108 Y107 to Y104 Y103 to Y100

WRO0G)} T
(Line No.) Data 3

WR0002
{Conveyor No.) Data 2
WR 0001
{Product type No.) Data 7
WRO0000
(Product No.) Data 8
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DIST

[Name ]

Separation (Distribute)

Ladder format Condition code Processing time (pus) Remarks
BIST {(d, S, n) |R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300
DER | ERR Sb v C Average | Maximum | Average | Maximum
. . . . 69.1 88.0 138.7 177.4
Command format No. of steps H-2002 H-702/302
DIST (d, S, n) Conditions Step Average | Maximum | Average | Maximum
- 4 57.6 73.3 115.6 147.8
Bit Word Double word
Usable I/0 R, | TD,S5,WDT, WR, DR, |Constant Other
X|Y|L,{MS5,TMR,CU, | WX WY |{WL,}{ TC| DX ! DY|{ DL,
M RCU,CT WM DM
d | Top 1/0 of o
separation
destination
S|I/0 to be o o o |o 0
separated
n | No. of words to o n=0to 4
be separated

[Function])

S 1s separated to values of each 4 bits and set in the low-order 4 bits of n words from d.
The high-order 12 bits from d to d+n-1 are 0.
The data of S is held even when the DIST instruction is executed.
When din-1 1s beyond the I1/0 limits (WRC3FF, WLO3FF, WL13FF, WM3FF), DER (R7F4) is 1 and the
separated data of S is set in the low-order 4 bits from d to the I/0 range.

High-order digits

Low-order digits

T T T T T T T T T T T
When n = 4 4 bies § LJ‘j l ln.sl lBrzl l JBlll ]
—— [t )L 1L i | I}
0 o] ,B1,
0 of B2
0 o] B3,
0 of B4,
When d4n-1 1ig beyond the I/0 limits
(d = WMIFE, o = 4): 4 bits s [ ba [ ,p3 | Bz ] By
“— L JL 1L 1L l J
4 -wordo of 181,
d+1 - WMaFF 0 o] /B2,
d+2
d+3
Since d42 and d+3 are beyond the 1/0
limits, B3 and B4 are not set.
[Precautions}

. When n = 0, the instruction is not executed.
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[Program example]

X00001 DLFO
} I 11 {msuwmooo.wxomo.u}——l
LD %0000}
AND DIFO
C
DIST (WROOOO, WXD0I0. 4 )
1

[Program explanation]

The input of the 4-bit and 4-digit Dight switch is connected to WX0010 and each digit data is
stored in WRO000 to WR0003 as independent data.

Q>

1 1 1 |
X115 to X112 X111 to X108 X107 to X104 X103 to X100

WR0003
=10009

WR0002
=H0007

WRO001
=1{0004

WRQ0000
=HO0006
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ADRIO

[Name ]

1/0 address conversion

Ladder format Condition code Processing time (us) Remarks
ADRIO (d, S) R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2000 H-700/300 H-2000, H-700,
and H-300 are
DER | ERR SD v C Average | Maximum | Average | Maximum | for CPUP-**H,
. . . . 2.3 - 4.2 by
Command format No. of steps H-2002 H-702/302
ADRIO (d, S) Conditions Step Average | Maximum | Average | Maximum
- 3 1.9 A 3.5 +
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WK, DR, | Constant Other
X{Y|L,| M5,™R,CU, | WX | WY WL, | TC| DX | DY | DL,
M RCU,CT WM DM
d | Conversion ] [¢)
address
$|1/0 to be ojolo olo o
converted
[ Function]

Real address from S to d

- The real address of the I/0 specified by S is determined and set in d.

[Program example]

X 00200 DIFO

ADRIO=(WR0100 ,WR0G00)

T—u—m—

[Program explanation]

. The real address (H3C00) of WRO is
After the instruction 1s executed:

[Precautions]

. In this instruction, only CPU2-**H

same as NOP (no operation).
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END

[Name] FEnding normal scan (END)

Ladder format Condition code Processing time (us) Remarks
END R7F4 R7F3-n;;F2 R7F1 VR7FO H-2000 H-700/300
DER | ERR SD v c Aver#;;V Maximum | Average | Maximum
. . . . . 5.5 - 11.5 +
Command fo;;;f No. of steps H-2002 H-702/302
END Conditions ) *"“;;ep 47 Average | Maximum | Average | Maximum
- 1 4.6 « 9.6 +
Bit - Word Double word
Usable I/0 R, | TD,SS,WDT, WR, IR, | Constant Other
x|Y|L,| MS,TMR,CU, | WX | wY | wL, | TCc| DX | DY| DL,
M | RCU,CT WM DM
[Function]

. This statement indicates the end of a normal scan program. (When this statement is executed,
control is returned to the top of the program and normal scan 1s executed.)

. If no subroutine or interrupt scan program is available, this statement is not required.

. If a subroutine or interrupt scan program is available, code this statement at the end of a
normal scan program.

. Code this statement only once in a program. Do not enter & start condition.

[Usage]
Normal scan program

- ————— END statement

SB n [ Subroutine program

INT n | Interrupt program

[Precautions]

. The END statement is checked before operation starts. If an error is found, one of the
following error codes is set in internal special output register WRFO0l. In this case, 34 is
displayed as the CPU error code.

Internal
CPU special | Error
display | output | code Nature of error Action
register
34 WRF0O1 | HO010 | No END statement is coded. Code an END statement.

H0022 | Two or more END statements are Delete the unnecessary END statements.
coded.

HO0032 | A start condition is set in the | Delete the start condition.
END statement.
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[Name] Conditional end of scan (CONDITIONAL END)

Ladder format Condition code Processing time (us) Remarks
CEND (S) R7F4 | R7F3| R7F2 | R7F1 | R7FO H-2000 H-700/300
DER | ERR sD v c Average | Maximum | Average | Maximum
. . . . . 9.0 + 18.0 +
Command format Ne. of steps H~2002 H~702/302
CEND (S) Conditions Step Average | Maximum | Average | Maximum
- 2 7.5 + 15.0 +
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y|L,} MS,™R,CU, | WX | WY | WL, | TC| DX | DY | DL,
M | RCU,CT ™ DM
S | Scan end olo|o
condition
[Function]

. When this statement 1s executed with scan end condition S satisfied, control is returned to
the top of the normal scan program and the program is executed.

. When this statement 1s executed with scan end condition S not satisfied, the next statement is
executed.

+ This statement can be executed only in a normal scan program. This statement can be coded as
many times as desired.

. A start condition can be set in this statement. When both S and the start condition are
satisfied, this statement is executed.

[Usage] Top of the .
program When RO00 18 turned
Normal scan on, control is |
program returned to the top
of the program. |
CEND (R000) 1 When RO0OO is turned off, the
next statement is executed.
Normal scan | |yhen R0O01 18 turned on, control
program is returned to the top of the program.
DR
CEND CRoOL) 4 When R001 is turned
off, the next state-
Normal scan ment 18 executed.
program
END
[Precautions]

. The CEND statement is checked before operation starts, If an error is found, the following
error code 1g set in internal special output register WRF00l. In this case, 34 1z displayed
as the CPU error code.

aN3ao

Internal

CPU special Error

display | output code Nature of error Action
register

34 WRF001 H0023 | A CEND statement follows an END | Place a CEND statement before an END
statement. statement.
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JMP

{ Name ]

Unconditional jump (JUMP)

Ladder format Condition code Processing time (ps} Remarks
JMP n R7F4 | R7F3 | R7F2 [R7F1 | R7FO H-2000 H-700/300
DER | ERR Sh v C Average | Maximum | Average | Maximum
@ . . . 57.8 69.3 | 117.5 | 141.0
Command format No. of steps H-2002 H-702/302
.JMP n Conditions Step Average | Maximum | Average | Maximum
- 2 48.2 57.7 97.9 117.5
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, IR, | Constant Other
X|Y!L, | MS,TMR,CU, | WX [ WY {WL, | TC | DX | DY | DL,
M | RCU,CT W DM
n { Code No. o 0 to 255
{decimal)

[ Function]

. When the start condition in JMPn is satisfied, the program is jumped from this statement to
LBLn having the same code number as JMPn. JMPn must be paired with LBLn.

. When the start condition is not satisfied, the next statememnt 1s executed.

. When this statement 1s placed together with other statements in an arithmetic box, this
statement must be the last statement in the box.

. The effect of this statement is valid only in the same scan program. (This statement cannot
cause a jump from a normal scan program to a subroutine or interrupt scen program, or vice
versa.)

« JMPn statements can be nested. However, take case so that cycle time over errors are not

caused,
[Usage]
] —
JMP n
) . When the start condition is satisfied, a jump
Program to LBLn occurs.
y,
. If the program to which control is jumped has a
timer, the elapsed time is updated but no
statement is executed. Therefore, output is
[ Program ] disabled even 1f the ON condition 1s satisfied.
{Precautions]

. This statement is checked during execution. If an error is found, one of the following error
codes 18 set In internal specilal output registers R7E3 and WRFQl5. Ia this case, no jump
occurs and the next program is executed.

Internal special | Error
output register code

Nature of error ’ Action

R7E3
- npn

WRFO15 H001S | No LBLn is found. Define LBLn as a jump destination.

HO040 | An attempt was made to jump to | Correct the program so that a jump to
another program. another program area does not occur.
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[Name] Conditional jump (CONDITIONAL JUMP)
Ladder format Condition code Processing time {us) Remarks
CJMP n R7F4| R7F3| R7F2 | R7F1| R7FQ H-2000 H-700/300
DER | ERR sD v Cc Average| Maximum | Average | Maximum
. 1 . . . 59.4 70.9 120.6 144.1
Command format No. of steps H~2002 H-702/302
CJMP n Conditions Step Average | Maximum | Average | Maximum
- 3 49.5 59.1 100.5 120.1
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
xiy|L, |ms,r,cu, | wx [wy |wL, | TC [ DX | DY | DL,
M | RCU,CT WM DM
n { Code No. o 0 to 255
(decimal)
S { Jump condition olotjo

[Function]

When jump cond

LBLn having the same code number as CIMPmn (S).

When the start

When placing t
If the conditi
performed.

The effect of
cause a jump f
versa,)

CIMPn (S) stat
caused.

[Usage]

diNfD

ition S in CIMPn (S) is satisfied, the program is jumped from this statement to
CIJMPn (S) must be paired with LBLn.

condition or jump condition is not satisfied, the next statement 1s executed.

his statement together with other statements in an arithmetic box, take care.
on 18 satisfied, a jump occurs without the remalning operations in the box being

this statement 1s valid only in the same scan program., (This statement cannot
rom 4 normal scan program to a subroutine or interrupt scan program, or vice

ements can be nested. However, take case so that cycle time over error is not

Rip1
L2 CJIMPn {R000)

-
[7 Program
J

. When both the I/0 R000 bit for the start
condition and that for the jump condition are
satisfied, a jump to LBLn occurs.

If the program to which control is jumped has a
timer, the elapsed time i1s updated but no
statement is executed. Therefore, the timer
coll is not turned on even i1f the ON condition

[Precautions]

. This statement
codes is get 1
occurs and the

1s satisfied.

[ Program ‘w

S
is checked during execution, If an error is found, one of the following error
n internal special output registers R7E3 and WRF015. In this case, no jump
next program 1s executed.

Internal aspecial | Brror Nature of error Action
output register code
R7E3 WRFOQ15 HO015 |No LBLn is found. Define LBLn as a jump destination.
= "1"3.
HO040 |An attempt was made to jump to | Correct the program so that a jump to
another program. another program area dces not occur.
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RSRV

[Name] Reserve (RESERVE)

Ladder format Condition code Processing time (ps) Remarks
RSRV n R7F4 | R7F3| R7F2 | R7F1 | R7F0 H~2000 H-700/300
DER ERR SD v C Average | Maximum | Average | Maximum
. 1 . . . 60.2 71.7 122.0 145.7
Command format No. of steps H-2002 H-702/302
RSRV n Conditions Step Average | Maximum | Average | Maximum
- 2 50.2 59.4 101.7 121.4
Bit Word Double word
Ugable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y|L, | MS,TMR,CU, | WX | WY [ WL, [ TC | DX | DY | DL,
M | RCU,CT L DM
n | Code No. o 0 to 255
(decimal)

[ Function]

. This statement can be used for exclusive control between a BASIC module and a CPU module. The
statement must be palred with a FREE statement. .When the CPU module executes an RSRVn
statement, the operatlion of the CPU depends on the status of the BASIC module.

1. If the BASIC module executes a RESERVE statement and locks the CPU, the CPU jumps to LBLn

indicated by the code number in RSRVn.

2. If the BASIC module executes a FREE statement and releases the CPU, the CPU executes the
subsequent statements.

. When the BASIC module executes & RESERVE statement, the operatioa of the BASIC module depends
on the status of the CPU module.

1. If the CPU module executes a RESERVE statement and locks the CPU, the BASIC mcdule waits

for 10 ms,

2, If the CPU module executes a FREE statement and releases the CPU, the BASIC module
executes the subsequent statements.

. RSRVn must be paired with LBLn having the same code number.

. The effect of RSRVn statement is valid only in the same scan program. (This statement canmot
cause a jump from a normal scan program to a subroutine or interrupt scan program, or vice

versa.)

. RSRVn statements can be nested.

causged.

[Precautions]

. This statement 18 checked during execution.

codes 18 set in internal special output registers R7E3 and WRFO15.
occurs and the next program is executed.

However, take case so that cycle time over error is not

If an error 1s found, one of the following error

In this case, no jump

Internal special | Error Nature of error Action
output register code
R7E3 WRFQO15 HOO015 | No LBLn is found. Define LBLn as a jump destimation.
- 1"
HOO4C { An attempt was made to jump to | Correct the program so that a jump to
another program. another program area does mot occur.
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[Syntax of JMP, CIJMP, and RSRV]

(:) LBLn having the same code number (n) as the JMP statement 1s required.

MP L

Program A
LBL 2

. If JMP1 is executed without LBL1, an error indicating that no
LBL ieg defined is caused.
When this happens, the next program A is executed without JMP1
being executed.

(:) A jump beyond the area including the JMP gtatement cannot be caused.

Top of the program
Normal Lo
scan area 1oL 7

IMP 2
tBL 3
END
S8
NP 3
Subroutine 180 2
ares IMP 4
RTS
SB
IBL 4
Subroutine retegin
area oL &
15
[
IMP §

Interrupt
scan area LaL s
e o7
IBL )
RT )

. LBL1 is not in the normal scan area. If the JMPl statement is
executed, an error indicating an out-of area jump occurs.
When this happens, the next statement is executed without the
JMP1 statement being executed.

. JMP2 to JMP7 function in the same way as JMP1.

(:) LBLn having the same code number (n) as the JMP statement must not be duplicated.

IMP §
@® LBL s:l
® LBL s

. In processing before operation, label statements @ and
have the same code number whose value is 5. This causes a
duplicated definition error.

(:) JMP statements can be nested.

mp
JMP
MP
LaL
LBL
mp
LBL
MP
LBL
LBL

Nl

- A N D= D

+

(:) The JMP statement can cause a jump to an statement before it.

LBL 0 «—

CIMP1.(X00000)
EJMP 0o —
LBL 1

. When input X00000 {s turned on, control exits from the loop
between LBLO and JMPO by jumping from CJMP1l, (X00000) to LBLI1.

. If CIMP1, (X00000) or another statement that exits control
from the loop is not coded, the program loops indefinitely
between LBLO and JMPO.

« JMPO causes a jump to JBLO placed before it.
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JMP
CJIMP
RSRYV

(:) JMP statements having the same code number can be duplicated.

JMP 5
IMP 5 —]
CIMP §

RSRV 5—]
LBL 5

(:) A start condition can be programmed for a JMP statement.

Start condition

(%0000 X00001 )
kol || . If a jump is made from CIMPO to LBLO, programs A, B, and C are
H Lﬁﬂ“’ ! not executed.
________ H cIMI'e
=S ) e ik ]
i. Program Al j{
A
i l Program B ] :!
i X0o003 Progranm| :
N o s - o8
LBl ¢

The CJMP and RSRV statements also conform to the syntax described in @ to @ above.

Note 1: When a JMP statement causes a jump to LBL, the status of each I/0 between JMP and
LBL is retained. However, the elapsed time in the timer is updated.

. If X00001 i{s turned on then X00000 is turned on, the elapsed
time in TDQ is updated even if a jump is made from JMP1 to
LBLI.

If X00000 is left on, TDO fs not turned on even if it exceeds
100.

Note 2: When a JMP instruction is combined with an MCS or MCR statement, operation is
performed as follows. Take care when programming this combinationm.

. When JMPZ does not cause a jump, Y00100 ise turned om with

L —— X00001 and X00002 turned on.
Program
| X 0 . When JMP2 causes a jump and X00000 is turned on, Y00100
conforms to the on-off status of X00002 regardless of whether
[ Program | X00001 1s turned on or off.
X00002
_.“_——U—
MCRO
RST

Note 3: Do not create a eircuit that causes a jump outside between MCS
and MCR.
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[Name] Freeing reserve (FREE)

Ladder format Condition code Processing time (us) Remarks
FREE R7F4| R7F3| R7F2 | R7F1 | R7FO 11-2000 H-700/300
DER | ERR sD v C Average| Maximum | Average Maxiﬁ;;_
. . . . . 3.1 “ 6.1 +
Command format No. of steps H-2002 H-702/302
FREE Conditions Step Average | Maxlimum | Average | Maximum
- 1 2.6 + 5.1 +
Bit Word Double word
Usable I/0 R, | TD,S8S,WDT, WR, DR, | Constant Other
X|Y|L, | MS,TMR,CU, | WX | WY WL, |TC | DX | DY | DL,
M | RCU,CT WM DM
[Function]

. This statement uses a BASIC module for exclusive control.

. This statement must be paired with an RSRVn statement. (After RSRVn 1s executed, be sure to
execute FREE,)

. This statement must be placed before LBLn to which a jump is caused by RSRVn.

On the CPU side On the BASIC side
RO 100 TASK 2
— RSRY 19 110 RESERVE
Woi0= | | 120 LET WROL0O =
WRO100+1 WRO100 — |

— 130 FREE
LiL 10 140  STOP

150 END

[Usage]

. The ladder program executes RSRV1O firet. The BASIC program waits at RESERVE until the ladder
program executes the FREE statement.

. The BASIC program executes the RESERVE statement first. The CPU uses RSRV1DO to jump to
LBL10. The CPU continues jumping until the BASIC program executes the FREE statement.

[{Precautions]
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LBL

[Name] Label (LABEL)

Ladder format Condition code Processing time (us) Remarks
LBL n R7F4 | R7F3| R7F2 R7F1_ R7FO H-2000 H-700/300
DER ERR SD v C Average | Maximum | Average | Maximum
. . . . 0.5 + 1.1 +
Command format No. of steps H-2002 H-702/302
LBL n Conditions Step Average | Maximum | Average | Maximum
- 1 0.4 7 + 0.9 +
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, IR, | Constant Other
X|Y|L, | MS,TMR,CU, { WX | WY | WL, | TC | DX | DY | DL,
M | RCU,CT WM DM
n | Code No. ] 0 to 255
(decimal)
[Function]

. This statement is a destination to which a jump is made when JMPn, CIMPn(S), or RSRVa 1s
executed. (The number n i{n LBLn must be the same as that in JMPn, CJMPn(S), or RSRVn.)

« The number n in LBLn must not be duplicated in the same program.
. This statement itself performs nothing.

. Any start condition in LBLn is ignored.

[Precautions]

. This statement 1s checked before operation starts. If an error is found, the following error
code is set in internal special output register WRF001. In this case, 34 1s displayed as the
CPU error code.

Internal
CPU gpecial | Error
display! output code Nature of error Action
register
34 WRFO001 H0001 | LBL is defined twice. Delete the unnecessary LBLn.
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[Name] FOR

Ladder format Condition code Processing time (us) Remarks
FOR n (S5) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H~2000 B-700/300
DER |} ERR sD v C Average | Maximum | Average | Maximum
1@ . . 11.7 83.0 24.3 | 166.4
Command format No. of steps H-2002 H-702/302
FOR n (S) Conditions Step Average | Maximum | Average | Maximum
- 3 9.7 69.2 20,2 138.7
Bit Word Double word
Usable I1/0 R, | TD,5S,WDT, WR, IR, | Constant Other
X|Y|L, | MS,TMR,CU, { WX ! WY |WL, | TC |DX | DY | DL,
M | RCU,CT WM M
n | Code No. o 0 to 49
(decimal)
S | Repetition count o o
{Function]

. This statement 18 a destination to which a jump is made from NEXTn having the same code number
as this statement.
When repetition count S is greater than 0, the next statement after FORn(S) is executed.
When repetition count S is equal to 0, a jump {s made to the next statement after NEXTn.

. FORn(S) must be paired with NEXTn. NEXTn must be placed after FORn.

. FORn(S) must not be duplicated.

. FORn(S) and NEXTn must be in the same program area. {For example, a program contalning FCRn(S)
in the normal scan area and NEXTn in the subroutine area is not allowed.)

. FORn(S)-NEXTn loops can be nested up to five levels. For details, see NEXTn.
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[Precautions]

. This statement is checked before operation starts.

code is set in internal speclal output register WRFOOL.

CPU error code.

If an error 1s found, the following error

In this case, 34 1s displayed as the

Internal
CPU speclal Error
display | output code Nature of error Action
register
34 WRF0OO01 H0001 | LBL is defined twice. Delete the unnecessary LBLn.

. If an error occurs during execution of this statement, one of the following error codes is set
in internal special output registers R7E3 and WRFOL5 and the next program 1s executed.

FOR

Internal special | Error

output reglster code Nature of error Action

R7E3 WRFOL5 HO017 | No NEXT is defined. Define NEXT corresponding to FORn.
-1

HOO043

Invalid NEXT for FOR

Code NEXTn after FORn.

HOO44

NEXT in an invalid area

Place NEXTn in the area containing
FORn.

HOO45

Invalid FOR-NEXT nesting

FOR-NEXT loops are not nested.

HO046

Too many FOR nesting levels

Reduce the number of FOR-NEXT nesting
levels to 5 or less.
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[Name] NEXT
Ladder format Condition code Processing time (us) Remarks
NEXT n R7F4 } R7F3 | R7F2 | R7F1 ;;;67 H-2000 H-700/300
DER ERR sSD v Cc Average | Maximum | Average | Maximum
@ . . 17.6 3.8 3.4 70.8
Command format No. of steps H-2002 H-702/302
NEXT n Conditions Step Average | Maximum | Average | Maximum
- 2 14.7 29.0 28.7 59.0
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, { Constant Other
X|Y|L, | MS,TMR,CU, | WX} WY WL, | TC | DX | DY | DL,
M | RCU,CT W DM
n | Code No. o o 0 to 49
{decimal)

[ Funetion]

. This statement subtracts 1 from repetition count S in FORn(S) having the same code number as

this statement.

[Usage]
RO0O DIFO
WR0000=512
— —— wroooi= o B
When FOR 0 (WRQ000) ™)
WR0000>0 TCG(WR0001)=0
WR0001 =WR0001 41 .
NEXT o J
When
WR0000=0 To the next program *
{Precautions]

. This statement is checked befere operation starts.
code 1s set in internal special output register WRFOO1.

CPU error code.

Then, this statement causes a jump to FORn{S).

. When RO is turnmed on, the value (TCn) in the

timer counter 1s zero-cleared for 512 points.

Once the FOR-NEXT loop 18 executed, the
execution continues until S becomes 0.

FORO (WR0000) executes statements below TCO
(WRO0OL) = 0 while WR0000 > O. When NEXTO is
reached, 1 18 subtracted from WR0000 and a jump
is made to FORO (WR0000).

FORO (WR0000) causes a jump to the statement
next to this box when WRO000 becomes 0.

1f an error 1s found, the following error
In this case, 34 is displayed as the

Internal
CcPU special Error
display | output code Nature of error Action
register
34 WRFOO1 HO003 | The NEXT statemeat ig defined Delete the unnecessary NEXTn.
twice.

. If an error occurs duri

ng execution of this statement, one of the following error codes is set

in Internal special out

put registers R7E3 and WRFOl5 and the next program is executed.

Internal special | Error

HO046

Too many FOR nesting levels

output register code Nature of error Action
R7F3 WRF015 HO0016 | No FOR 1s defined. Define FORn corresponding to NEXTn.
arpn

Reduce the number of FOR-NEXT nesting
levels to 5 or less.
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FOR

NEXT

[Syntax of FOR-NEXT]

A NEXT statement having the same code number (n) as a FOR statement {s required after the

FOR s

tatement.
FORI({WR0010)

NEXT2

NEXTS

FORS{WMO0JF)

(:) FOR or NEXT statements having the same code number (n) must nmot be duplicated.

FOR3(WR 10}

NEXT?

FOR3

NEXT3

. Missing NEXT
A NEXT statement corresponding to the FOR statement 1s not
coded in the user program.

« Missing FCR
A FOR statement is not coded before = NEXT statement.

« Incorrect NEXT-FOR loop
A NEXT statement 1s coded before a FOR statement.

« Duplicated FOR statements
FOR statements having the same code number (n) are coded.

. Duplicated NEXT statements
NEXT statements having the same code number (n) are coded.

Note:
FOR or NEXT statement may be duplicated in processing before
operation starts.

(:) FOR and NEXT statements must be fn the same program area.

Top of

Normal
scan area

the program
FORI (WRo0oL )
FOR2(WRO0002)
END

) E—

Subroutine
5B1

SBi

NEXT2
FOR3{WR0003)
RTS

Subroutine
SBh2

SB2

NEXT3

FORA (WR0004)
RTS

Interrupt
scan area

INT 10
NEXT#
NEXT1
RTI

FOR-NEXT nesting structure.

FORI (WM001)

Program

FOR2 (WM002)

Program

NEXTI

Program

NEXT?2

The statements from FORI (WMOO1) to MEXT are executed normally.

o Nesting error

When WM002 = 0
The statements from FOR1 (WMOO1l) to NEXT1 are given
priority. Therefore, a jump from FOR2 across NEXT1 to NEXT2
does not occur. NEXT2 causes an error due to an undefined
FORZ.

When WMDO2 # 0
FORZ does nothing.
undefined FOR2.

NEXT2? causes an error due to an
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(5) A jump statement can be used to exit from a FOR-NEXT loop.

FFORT{ wMo01)

CJMI'10( X00000)
NEXTI1

LBLIO

. When XC0000 1s turned on before the FOR1-NEXT1l loop is
executed by the specified number of repetitions (contents of
WH1), the program can exit from the loop.

@ Up to five FOR-NEXT loops can be nested. If a subroutine is included, the FOR-NEXT loops

in 1t

are also counted.

FORI1 (WR0001)
FOR2{WR0002)
—— FOR3(WR0Q03}
FOR4(WR0004)
FORS(WRQ005)
FOR6{ WR0006)

NEXTS$
NEXTS
NEXTd
——— NEXT3
NEXT2

NEXT1

. Too many nesting levels

(:) Do not include start conditions in a FOR-NEXT loop. (See the circuit diagram below.)

X00000

—i—{ _Mr1_ |

Program C

NEXT1

[Explanation]

When X00000 is off, program C is executed by the number
specified by WMI1.

When X00000 i{s on, a jump occurs from JMP1l to LBLl. Program C is
not executed.

The repetition count can be changed in the program.

WR0010=20

FORJ{WR0010)

Program A

ROOS

(R |

Program B

. When RO0S is off
After program A Is executed 20 times, program B is executed.

. When ROO5 is on
The number of repetitions indicated by WR0010 becomes 1 and 1 is subtracted in processing of
NEXT1. So, the conteants of WRO010 become Q. This terminates repetition of program A and

executes

program B.

The contents of WR0010 are subtracted by one and a jump is made
to FOR1 (WR0OC10).
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[Name] Subroutine call (CALL)

CAL

Ladder format Condition code Processing time (us) Remarks
CAL n R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300
DER | ERR sSD v c Average | Maximum | Average | Maximum
@ . . 19.0 “ 36.4 -
Command format No. of steps H-2002 H~-702/302
CAL n Conditions Step Average | Maximum | Average | Maximum
- 2 15.8 + 15.8 A
Bit Word Double word
Usable I/0 R, | TD,SS5,WDT, WR, IR, | Constant Other
X{Y|L, | MS,TMR,CU, | WX | WY | WL, | TC j DX | DY | DL,
M | RCU,CT W DM
n | Code No. o 0 to 99
(decimal)
[Funetion)

. When the start condition in the CALn statement is satisfied, the subroutine having the same
code number (program bracketed by SBn and RTS) as the statement is executed.

. When the start condition 1s not satisfied, the next program Is executed.

. Up to five other nested subroutines can be called from a subroutine. (The maximum nesting
level 18 5.)

. This statement can also call a subroutine in the interrupt scan program.

[Usage]
RO0OO 1
novo l°“' % | ROOO 18 off.
M T
. When ROO0 18 on, CALn executes a subroutine.
Another program After the subroutine has been executed, the
[} next program after CALn is executed.
. When R0O00 is off, the next program 1s executed
without a subroutine program being executed.
Subroutine
[Precautions]

If an error is found during execution of this statement, one of the following error codes is
set in internal special output registers R7EJ and WRFO15. In this case, the next program 1is

-

executed.
Internal speclal | Error Nature of error Action
output register code .
R7F3 WRFO15 H0013 | No $B is found. Define an SBn—RTS pair for CALn.
="
HO041 | Too many nesting levels Reduce the number of subroutine
nesting levels to 5 or less.
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[Name] Subroutine start (SUBRCUTINE)
Ladder format Condition code Processing time (us) Remarks
SB n R7F4 | R7F3| R7F2 | R7F1| R7FO H-2000 H~700/300
DER | ERR SD v C Average | Maximum | Average | Maximum
@ . . . 0.5 + 1.1 «
Command format No. of steps H-2002 H~702/302
SBn Conditions Step Average | Maximum | Average | Maximum
- 1 0.4 - 0.9 +
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, IR, | Constant Other
X|Y|L, | M5,TMR,CU, | WX | WY | WL, |TC | DX | DY { DL,
M | RCU,CT WM DM
n | Code No. o 0 to 99
{decimal)
[Function]

. This statement declares the beginning of a subroutine. (This statement processes nothing.)

. The number n In SBn must not be duplicated iIn the same program.

. Any start condition in SBn 1s ignored.

. SBn must be paired with RTS.

. Place the subroutinea from SBn to RTS after an END statement.

]

é

RTS

i

[Usage]
Subroutine O
Subroutines 0 and 1
[Precautions]

SBOSB1

. When CALQO is executed, the program from SBO to
RTS 18 executed as a subroutine.

. When CAL1l 18 executed, the program from SBl to
RTS is executed as a subroutine.

. This statement 18 checked before operation starts. If an error is found, one of the following

error codes 1s set in Internal special output register WRFO0Ol.

as the CPU error code.

In this case, 34 is displayed

Ianternal
gigplay zzt;igl f;;:r Nature of error Action
register
34 WRFOO1 HO004 | SB is defined twice. Delete the unnecessary SBn.
HO013 | SB 18 not defined. Define SBn corresponding to RTS.
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RTS

[Name] Subroutine end (RETURN SUBROUTINE)
Ladder format Condition code Processing time (ps) Remarks
RTS R7F4 | R7F3 | R7F2 | R7F1 { R7F0 H-2000 H-700/300
DER | ERR SD v c Average | Maximum | Average | Maximum
. . . . . 12.5 + 24.1 +
Command format No. of steps H-2002 H-702/302
RTS Conditions Step Average | Maximum | Average | Maximum
- 1 10.4 < 20.1 «
Bit Word Double word
Usable I/0O R, | TD,SS,WDT, WR, IR, | Constant Other
¥!Y|L, | MS,TMR,CU, | WX | WY (WL, | TC | DX | DY | DL,
M | RCU,CT W .

{ Function]

. This statement declares the end of a subroutine.

. When this statement is executed, the next program after the CALn statement that called a

subroutine is executed.

. Any start condition must not be entered in this statement.

[Usage] )
RO0QO
—

END

{SBO }—
Subroutine 0
(@

Subroutine 0

&?"@

Subroutine 1

—{RTS H
{sei H
(’Ts H

[Precauticns]

©,
©)

®

Program execution when both R0O00 and R0O0O1 are
off.

Program execution when ROOO is on but ROO1 is
off.

CALO 1s executed and control is passed to
subroutine 0. CALl is not executed. When
subroutine G is terminated, control is
returned to the next program after CALQ.

Program execution when both RO00 aand ROO1 are
on.

CALO 18 executed and control is passed to
subroutine 0.

CALl1 18 executed and control is passed to
subroutine 1.

When subroutine 1 is terminated, control is
returned to the next program after CALlL.
When subroutine 0 is terminated, coatrol is
returned to the next program after CALl.

. This statement is checked before operation starts. If an error 1s found, one of the following

error codes 1s set in internal special output reglster WRFOOL.

as the CPU error code.

In this case, 34 1s displayed

Internal
CPU gpecial | Error
display | output cade Nature of error Action
register
34 WRFOO1 HOO1l [ RTS 1s not defined. Define RTS corresponding to SBn.
H0020 | RTS in an invalld area Place RTS after END. RTS cannot be
used in the interrupt program.
HO030 | Invalid start condition in RTS | Do not enter any start conditliom in
RTS.
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[Name] Starting interrupt scan (INTERRUPT)
Ladder format Condition code Processing time (pus) Remarks
INT n R7F4 | R7TF3| R7F2 { R7F1 | R7FO H-2000 H~700/300
DER | ERR sSD v C Average | Maximum | Average | Maximum
. . . . . 0.5 + 1.1 +
Command format No. of steps H-2002 H-702/302
INT n Conditions Step Average | Maximum | Average | Maximum
- 1 0.4 * 0.9 -
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, IR, | Constant Other
x|Y|L, { MS,TMR,CU, | WX | WY |wL, |TC [ DX | DY | DL,
M {RCU,CT W DM
n | Interrupt o 0 to 2, 16 to
priority 31 (decimal}
[Function]

This statement declares the beginning of an interrupt scan program.

When n is
interrupt

from 0 to 2, periodic interrupt scan takes place.
scan 1s caused by an interrupt module.

INI

When a 1s from 16 to 31,

A smaller value of n indicates a higher interrupt priority.

INTn must
Any start condition in

Place the

be paired with RTI.

INTn is ignored.

interrupt scan programs from INTn to

The number n in INTn must not be duplicated in

[Usage]

10-ms interrupt

INT16 interrupt
gcan program

[Precautions]

[ o]

scan program [ji[:]

RTI

3 INTO scan

8 INT16 scan

RTI after an END statement.

the same program.

The program from INTO to RTI is started and
executed at 10 ms intervals.

The program from INT16 to RTI i1s started and
executed when bit 1 in the interrupt module is
turned on.

. This statement is checked before operation starts. If an error 1s found, one of the following

error codes 18 set in internal special output register WRF(O1.

In this case, 34 1s displayed

as the CPU error code.
Ianternal
gigplay 23:;ﬁ:1 Ezszr Nature of error Action
register
34 WRFOO1 HOOOS5 | INT is defined twice. Delete the unnecessary INTa.
HOOL4 | INT is not defined. Define INTn corresponding to RTI.
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RTI

[Name] Ending interrupt scan program (RETURN INTERRUPT)
Ladder format Condition code Processing time (us) Remarks
RTI R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 R-700/300
DER | ERR SD v Average| Maximum | Average | Maximum
. . . 5.1 + 10.5 <
Command format No. of steps H-2002 H~702/302
RTI Conditions Step Average | Maximum | Average | Maximum
- 1 4.2 - 8.7 -
Bit Word Double word
Usable I/0 R, { TD,SS,WDT, WR, DR, | Constant Other
x|y|x, | s, ™R,cU, WL, |TC | DX | DY | DL,
M | RCU,CT WM DM

[Function]

- This statement declares the end of an interrupt scan program.

« When this statement is executed, control is returned to the program which was being executed
before interrupt scan was performed.

+ Any start condition must not be entered in this statement.

[Usage]

L A
RO= 0
10300.0——{%%0000412000% 1 H

WRO00D=0

WMO00 1 RO
{ j -
WR0000
{ RTI H
[Precautions]

- A 0.01-s timer 18 created using interrupts
generated at 10 ms intervals. The setting is
get 1n WMOOO. The expired time 1s set in
WR0000. RO {8 used as a timer coil.

. When X00000 ig off, the expired time and timer
coil are cleared.

. When X00000 is on, the expired time is
incremented by one at 10 ms intervals.

. When WMOOO < = WR0000, the timer coil is turned
on.

» This statement is checked before operation starts. If an error 18 found, one of the following
error codes 1s set in internal special output register WRFOOLl. In this case, 34 1s displayed
as the CPU error code.

Internal
CPU special | Error
display | output code Nature of error Action
register
34 WRF001 H0012 |RTI is not defined. Define RTI corresponding to INTn.

HO021 |RTI in an invalid area

Place RTI after END. RTI cannot be
used in SBn.

HOO31 | Invalid start condition 1in RTI

Do not enter any start condition in
RTI.
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[Syntax of SBn, RIS, INTn and RTI]

Subroutines can be placed between a normal scan program and Iinterrupt scan program, between
interrupt scan programs, or after the last interrupt scan program.

Top of the program sB1
Nermal scan program END RTS Subroutine 1
sh2
(Subrout lne areal-— | Subroutine 2
INT) RTS
Int upt scan program
neerrdp prog [ RT 1 S Bie
Subroutine 10
(SubFoutine ares}—{ | RTS
INT 2 [Tshi |
Interrupt scan program [ RT1 RTS Subroutine 11
SBi2
Subroutine area Subroutine 12
End of the program RTS

The Subroutine Start (SBn) and Subroutine End (RTS) statements must not contain any start

condition,
Start
dition
=" 7 con
T *{_SBn__|
| S ———
Program . Since a start condition is set in RTS, an error occurs in
processing before operation.
y 3 RTS
Lo ? Start
condition

The Starting Interrupt Scan (INTn) and Ending Interrupt Scan Program (RTI) statements must
not contain any start condition.

| |
_qlfc_mditionjm

Program

Hstare  —_RTI_H

iconditton]

A subroutine can be called from the normal scan program, the interrupt scan program, or
another subroutlne.

Top of the program

CAL 1

Normal scan program | CAL 1

END
SB 2

RTS
S8 1

Subroutine 2 | CAL 1 —]

Subroutine 1
RTS
INI 5

Interrupt scan program | CAL !

RTI
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(:) Subroutines having many entries and one exit can also be coded.

SB1
SH1 Si2 583 IMP 1
sB2

IMP 1 MP 1
e (e
CBLI SB3
LBTT

RTS

RTS

(:) Scan programs having many entries and one exit can also be coded.

INTIS INTI INTIS INTIE
IMP1
M IMP 1 INTIS
1 JMP 1
INTI?
LBL1
LBLI
RTI
RTI

(:) Subroutines can be neated at up to five levels.
1 level 2 levels 3 levels 4 levels S levels

SB1 ¥
5B20
SB
CALI l SBa l L
= LE]
CAL2
2 CALOL lcaLso
RTS R}S
RTS
RTS
RTS T

Top of the program
END
SB20
SB1 (1) There 18 no relationship between the order of subroutines and
RTS the nesting order, as shown on the left.
INTS

=
¥
w

RT1

S B4
RTS

5 B30

S Dso
RTS

=
-
w
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[Name] Starting BASIC program task (START)
Ladder format Condition code Processing time (us) Remarks
START n R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300
DER | ERR Sb v c Average| Maximum | Average | Maximum
. . . . 7.1 + 14.9 +
Command format No. of steps R-2002 H-702/302
START n Conditions Step Average | Maxlmum | Average | Maximum
- 2 5.9 + 12.4 +
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, IR, | Constant Other
XiY|L, | M§,TMR,CU, | WX | WY |WL, ; TC | DX | DY | DL,
M | RCU,CT WM DM
n | No. of task to o 1 to 16
be started {decimal)
[ Function]

14vlsS

. This statement can be used to start a BASIC program task from a ladder program with a BASIC
module.

. When the value of n is not from 1 to 16, DER is set to 1, preventing this statement from being
executed.

. When this statement is executed normally, DER is set to 0.

[Usage] On the ladder program side

DiF

I
I
= — STARTn

BASIC program

100 TASKn
110 :
120 .

900 END

« When the ladder program executes this statement, a BASIC program task is started.
. When TASKn corresponding to STARTn is not present in the BASIC program, the BASIC module

displays error code 90 indicating that an attempt was made to start an undefined task.
However, the ladder program terminates normally.

[Precautions]

. Be sure to specify edge detection in this statement as a start condition.
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Name General purpose port communication command

Ladder format Condition code Processing time (us) Remarks
TRNSO (d,s,t) RIF4 | R7F3 | R7IF2 | RIF) | R7FQ H-20C0 H-700/300
DER | ERR sD v C Average Maximum Average Maximum
I - . . O -‘\\—.
Command format No. of steps H-2002 H-702/302
TRNSO (d,s,t) Conditions Step Average Maximum Average Maximum
- 5 96 177 180 334
Bit Word Double word
TD,SS,WDT,
Usable 1/0 x ¥ lr,Lu| vs R, cul | wx|wy ::,HL rc|ox|py g:,DL Constant|Array Other

CUR,CT

d | Module instal- o
lation location

s | Top of parameter o In regard to "s," up
area to s + 14 is used.

t | Top of communi=- o In regard to 't,"” up
cations control tot + 11 is used.
bit area

Function

l. This is the communication command for the general purpose port used by the
CPU ladder program.

2. The top I/0 No. of the parameter area is set in s, which in turn sets the
various parameters {(top of the transmitted/received data area and size,
time out value, transmission code) used for communications.

3. The control bit which starts and initializes communications, and top I/0
No. of the communication control bit area in which the results of
communications are set in t.

4. The arbitrarily mounted WY is set in d. (Dummy constant)

5. The TRNSO command can receive after transmission.

Precautions
. Array variables cannot be used in d, s and t.
« Use s + 14 and t + 11 so that they do not exceed the I/Q range (R7FF,

LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). If they do exceed the
range, then DER = 1 will be true, and communications will not be executed.
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5.

Description of the s area

S+1

S+3

S+4

S+6

S+7

S5+9

5+10

S+11

S+12

S+13

S5+14

(D

(2)

(3)

(1) Return code

(2) System area
(not usable by the user)

(3) Time out time

(4) Top 1/0 of the
transmission data area

(5) Transmission data area size

(6) Top 1/0 of the
transmission data area

(7) Reception data area size

(8) Reception data length

(9) Starting code

(10) Ending code

(11) Transmission speed

(12) Transmission format

: User write prohibit area

User setting area

Return code:

The execution results of the TRNSO command are set.
Normal end — O
Abnormal end =~ ¥ 0 (See Table _._for details.)

System area:

When the TRNSO command is executed, this area is used for system
processing of the TRNS0 command. This area cannot be used by the
user.

Time ocut time:

This sets the time out time from the top of the TRNSO command
execution to its completion.

= 0: No time out checking.

# 0: *10 ms time out check executed.
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TRNS 0

(4) Top 1/0 of the transmission data area:

This designates top I1/O type and number of the area holding the
transmission data when the TRNSO command is sent.

n ] 1/0 Type: WR —+ H000A
WL —= HOOOB
WM ~— H000C

I/0 No.: HOOGO to HFFFF
(5) Transmission data area size:
This designates the size of the transmission data area in word units.
(6) Top I/0 of the reception data area:
After the command and data are transmitted, this designates the top
1/0 type and number of the area which stores the corresponding
response data. (The area configuration is the same as for
transmission.)
(7) Reception data area size:
This designates the size of the reception data area in word units.
(8)*1  Reception data length:
This designates the sizée of reception data length in byte units. Do
not, however, exceed the maximum value (256 bytes) or the reception
data area. If either of these are exceeded, then DER = 1 will be
true, and the process will end in an error.

(9%l Starting code:

This designates the code for which reception is started.

bl5 b7 b0

T
]
-4t

Starting code (Set with 00H to FFH.)

0: Does not receive with starting code designation.
1l: Executes reception with starting code designation.
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(10)™1 Ending code:

This designates the code to end reception.

b15 b7 b0

Ending code {Set with OOH to FFH.)

4

0: Does not receive with ending code designation.
1: Executes reception with ending code designation.

(11) Transmission rate:

This designates the baud rate.

Baud Rate Settings

Baud rate | Setting value
4800 HO004
2400 HOQO03
1200 H0002

600 HO001
300 HO000

(12) Transmission format:

This designates the transmission format.

Transmission Format Settings

Transmission code Setting value
7 bit, even parity, 2 stop bits HO000
7 bit, odd parity, 2 stop bits HOOO01
7 bit, even parity, 1 stop bit HG002
7 bit, odd parity, 1 stop bit HO003
8 bit, no parity, 2 stop bits HO004
8 bit, no parity, 1 stop bit HO005
8 bit, even parity, 1 stop bit HOQ06
8 bit, odd parity, 1 stop bit HODO7
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Table 1.

Return Code Table

Return

Nanme Contents Action
code

HOO Normal end Transwission/reception has

ended normally.

H10 Module error Watchdog timer error Check the fixture to the
CPU basic unit, turn
off/on the power supply,
or replace the module.

H21 Range check The s parameter and t Set the parameters to
error parameter of the TRNS and their correct ranges.

RECV commands exceed the
1/0 range (R7FF, LO3FFF,
L13FFF, M3FFF, WRC3FF,
WL3FF, WL13FF, WM3FF).

H22 Transmission The setting for the top Set the top of the
area setting of the transmission area transmission area so that
error (type or corresponding it is within the I/0 range.

I/0 number) is not correct,

H23 Transmission The bottom area of the Set the transmission area
area range transmission area exceeds so that it fits into the
error the I/0 range (WRC3FF, I1/0 range.

WL3FF, WL13FF, WM3FF).

H24 Reception area | The setting for the top of |Set the top of the

setting error | the reception area (type reception area, so that it
or corresponding I/0 is within the correct I/0
number) 1s not correct. range.

H25 Reception area | The bottom area of the Set the receptiocn area
range error reception area exceeds range so that it is within

the I/0 range (WRC3FF, the I/0 range.
WL3FF, WL13FF, WM3FF).

H26 Transmission The transmission data Set the transmission data
data length length setting is longer length, so that it is
setting error | than the transmission area |within the transmission

length. area range.

H27 Reception data | The reception data length |[Set the reception data

length setting
error

is longer than the
reception area length.

Or, a reception area which
is not as long as
necessary is not secured.

length so that it is
within the reception area
range. Secure the
reception area.
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Return Name Contents Action

code

H28 Area overlap There are overlapping Set the parameters or
error {Note) areas within the s transmission/reception

parameters, t parameters, areas so that they do not
trausmission areas, or overlap.

reception areas of the

TRNS and RECV commands.

H29 1 scan time The time for execution of Set the one scan time out
out value one scan is set with the value so that it is equal
error QIRNS and QRECV commands, to or smaller than the

however, the time set maximum value.
exceeds the maximum value
(6.55 seconds).
H2A Control data Control data other than Use the control data which

setting error

that specified was set and
communications executed.
(Generated only by TRNS3
and QTRNS3.)

is specified.
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Return

Name Contents Action
code
H30 Time out The transmission/reception
processes of the TRNS or
RECV command was not
completed within the
specified time.
H40 Reception area |The reception data has Increase the size of the
full filled the data area, and reception area.
there is no more open area
to store the next
reception data.
R4l Parity error A parity error has been Check the transmission
generated during TRNSO and |path of the general
RECV0 communication purpose serial port, data
processing. format, etc.
H42 Framing error |A framing error has been
generated during TRNSO and
RECVQ communication
processing.
H43 Overrun error |A overrun error has been
generated during TRNSO and
RECV0O communication
processing.
H44 Contention The TRNSO and RECVO Make sure that the TRNSO
error commands have been and RECV0 communications
generated simultaneously commands are only executed
in two or more locations in one location in the
in the user program. user program.
H80 Module unique |The high function module Refer to the instruction

error

has received transmission
data and detected an error.

manual of the module.
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*1, The four following methods can be designated as the data reception
method.

(a) Designating the starting code and reception data length.

l. Reception data configuration

<+— Reception data length — »

Starting code

2. Parameter settings

§+10 | (8) Reception data length —1 < n <256 (Must be within the
reception data area size.)

S+11 | (9) Starting code
’ b15 bl4 b8 b7 b0

S+12 | (10) Ending code
1
1
— e
Starting
code (HOO to HFF)
bl5 bl4 b0
| O Arbitrary
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(b) Designating the starting code and ending code.

1. Reception data configuration

<+——-———— Reception data ——»

{Must be within the area size.)

]

1
Starting code ———— Ending code

2. Parameter settings

S+10 | (8) Reception data length | —s Arbitrary (The reception data
number must be within

S+11 | (9) Starting code the area size.)
§+12 | (10) Ending code || bl5 bl4 b8 b7 b0
1

code (HOO to HFF)

bl5 bl4s b8 b7 b0

Ll 1

-
Ending
code (HOO to HFF)

(¢) Designating the ending code.
1. Reception code configuration

- Reception data —— »
(Must be within the area size.)

Ending code
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2. Parameter settings

S+10 | (8) Reception data length [— Arbitrary (The reception data number
must be within the area

S+11 | (9) Starting code size.)
S+12 | (10) Ending code = bl5 bl4 b0
0 Arbitrary
b1l5 bl4 b8 b7 b0
1
~ Ending

code (HOO to HFF)
(d) Designating the reception data length.

1. Reception data configuration

4——— Reception data length——»

2. Parameter settings

§+10 | (8) Reception data length (——1 < n ¢ 256 (Must be within the
reception data area

S+11 | (9) Starting code size.)
$+12 |(10) Ending code - bl5 blé4 b0
0 Arbitrary
b15 bl4 b0
- 0 Arbitrary
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Priority of the starting code, ending code and reception data

length.
Starting code 0 1 0 1
Ending code 0 0 1 1
Operation Received Received Received | Received
by the by the by the by the
reception starting ending code.
data length. | code and code. Data length
reception ignored.,

data length.

6. Description of t area

(1)

(2)

(3

(4)

(1)

(2) t+11 t+10 t+l ¢t

b b

(12)(11))(10) [(9) [(8) ({7 [{(6) ](5) [(&) {(3)[(2) }(1)

(O: Bits set by the user.)
Communication execution:
When communication is executed with the TRNSO command, the user
program should set "1." When communication is ended, the TRNSO
command should be reset to "0."

Normal end:

When communications with the TRNSO command ends normally, "1" is
set. When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the TRNSO command ends in an error, this is
set to "1." When communication is started, this bit is reset to "0."

Initialization request:
When the TRNSO command is set to the initial state, this is set to

"1," however, if an initial request is output during communication,
communication will be forced to end.
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(5)

(6)

(7

(8)

(9)

(10

(1D

(12)

Initialization end:
When initialization of the TRNSQO command ends normally, this bit is

set to "1." At this time the initialization request (4) is reset to
tr ”"
0.

Continue:

If reception is to follow transmission, this is set to "l." After
communication is completed, the TRNSO command will reset this to "0."

Parity error:

If a parity error is generated during communications, then "1" will
be set.

Framing error:

If a framing error is generated during communications, then "1'" will
be set.

Overrun error:

If a overrun error is generated during communications, then "1" will
be set.

Time out:

When communications reaches time out, "1" will be set.

Input buffer full:

When the reception buffer is full, "1'" will be set.

Contention error:

When the TRNSO command is activated by two or more locations in the
user program, "l1" will be set. Communications will be forced to

end. This is the same if the TRNSO and RECV0O commands are activated
by two or more locations.

In regard to (7) through (12) above, during initialization and activation
of the TRNSO command, TRNSO will reset these to "'0."
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Programming Example

A programming example is shown in which data is ocutput from the CPU module
through the general purpose port to external devices using the TRNSO command.

1. Module installation

0 1
Power CPU 32
supply | module point
output

The 32 point output wodule is installed in slot "1'" of the basic unit.
Therefore, the I/0 assignment of the output module is WY10 to 1l.

The d parameter of the TRNSO command must designate WY10.
(The TRNSO command will use this as & dummy, so that other WYs can also be
used.)

2. Internal input/output assignment

A programming example will be shown using the following assignments. In
actual applications, be sure to modify the I1/0 numbers, etc.

1/0 No. Purpose Remarks
WM 0100 to O10E | TRNSO command parameter area

(s to s+l14)
R 0000 to 0O00B | TRNSO command communication

control bit area (t to t+ll)

WR 0000 to OOQOQF Transmission data area
(16 words)

0100 to OlFF |Reception data area (256 words)

M 0000 Communication request flag
(TRNSO execution)
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R7E3 (00001)
—{}——— WM103=H0000 -—- No time out
WM104=H000A .. . .
Transmission area top designation
WM105=H0000
WM106=16 : Transmission area size
WM107=HQ00A . . .
Reception area top designation
WM108=H0100
WM109=256 : Reception area size
WM10A=0 : Reception data length
WM10B=H0000 : Starting code designation
WM10C=H8046 : Ending code designation -- if yes "F"
WM10D=HO0004 : Baud rate: 4800 bits/second
WM10E=H0000 : Transmission code: 7 bit, even,
2 stop bits
MO RO {00002)
— O SET
(00003)
TRNSO(WY10,WM100,R0)
R1 Normal end processing (00004)
————1 M0 = 0 1
R2 Abnormal end (00005)
—F——— processing MO0 = 0 —
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Program Description

1.

2.

Special internal output R7E3 (1 scan on) is used to set the TRNSO command
parameters.

If communication request flag MO is set, then communication execution flag
MO is turned on.

Communications processing is executed for the general purpose port and
external device.

When the TRNSO normal end flag Rl is set, the end process starts and the
communications request flag MO is cleared.

When the TRNSO abnormal end flag R2 is set, the abnormal end process
starts and the communications request flag MO is cleared.
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Name

Ladder format Conditicn code Processing time (us) Remarks
RECVO (d,s,t) R7F4 | R7F3 | R7F2 | R7FLl | R7FO H-2000 H-700/ 300
DER | ERR SD v c Average Maximum Average Maximum
3 . . . . k\\_\\
Command format No. of steps H-2002 H-702/302
RECVO (d,s,t) Conditions Step Average Maximum Average Maximum
- 5 96 177 180 334
Bit Word Double word
Tb, 5 ,WDT,
Usable I/0 x v | &,L M| Ms. DR, cU, | wx|wr :S,HL rcloxlpy gﬁ,DL Constant|Array Other

CUR,CT

d | Module instal- o
lation location

s | Top of parameter o In regard to "s," up
area to s + 14 is used.

t | Top of communi- o In regard to "t," up
cations control to t + 11 is used.
bit area

Function

1. This is the communication command for the general purpose port used by the

CPU ladder program.

The top I/0 No. of the parameter area is set in s, which in turn sets the

various parameters (top of the transmitted/received data area and size,
time out value, transmission code) used for communications.

communications are set in t.

Precautions

The arbitrarily mounted WX is set in d.

. Array variables cannot be used in d, s and t.

. Use s + 14 and t + 11 so that they do not exceed the. I/0 range (R7FF,
LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF).

The RECV0O command can transmit after reception.

The control bit which starts and initializes cowmunications, and top I/0
No. of the communication control bit area in which the results of

If they do exceed the

range, then DER = 1 will be true, and communications will not be executed.
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5.

Description of the s area

S+1

S+3

S+4

S+6

5+7

5+9

S+10
S+11
5+12
5+13

S+14

(1) Return code

(2) System area

(3) Time out time

(4) Top 1/0 of the

transmission data area

(5) Transmission data area size

(6) Top 1/0 of the

transmission data area

(7) Reception data area size

(8) Reception data length

(9) Starting code

(10) Ending code

(11) Transmission speed

(12) Transmission format

E : User setting area

(1)

(2)

(3)

Return code:

User write prohibit area

The execution results of the RECV0O command are set. (Refer to TRNSO

for details.)
Normal end — 0

Abnormal end —= # 0

System area:

When the RECVO command is executed, this area is used for system

processing of the RECVO command.

user.

Time out time:

This area cannot be used by the

This sets the time out time from the top of the RECV( command

execution to its completion.

No time out checking.

= 0:
# 0: *10 ms time out check executed.
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(4)

(5)

(6)

(7)*1

Top 1/0 of the transwission data area:

This designates top I/O type and number of the area holding the
transmission data when the RECV0 command is to transmit after
reception of data.

= 3 I/0 Type: WR — HOO0A
WL —= HOO0OB
WM — HO00C

I/0 No.: HO000 to HFFFF

Transmission data area size:

This designates the size of the transmission data area in word units.
Top 1/0 of the reception data size:

This designates the 1/0 type and number of the top of the area which
stores the reception data. (The area configuration is the same as

for transmission.)

Reception data area size:

This designates the size of the reception data area in word units.

(8)*1 Reception data length:

(9)*1

This designates the size of reception data length in byte units. Do
not, however, exceed the maximum value (256 bytes) or the reception
data area. If either of these are exceeded, then DER = 1 will be
true, and the process will end in an error.

Starting code:

This designates the code for which reception is started.

b15 b7 b0

1

———————————

Starting code (Set with O0H to FFH.)

0: Does not receive with starting code designation.
1: Executes reception with starting code designationm.

nn
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(10) Ending code:

This designates the code to end reception.

T

!
-—
Ending code (Set with 00H to FFH.)

0: Does not receive with ending code designation.
1: Executes reception with ending code designatiom.

#
(11) Transmission rate:
This designates the baud rate.
Refer to TRNSO.
(12) Transmission format:

This designates the transmission format.

Set (4) and (5) if you wish to transmit after receiving with the RECVO
command .

*] Refer to TRNSO.

6. Description of t area

t+ll t

azjavjao [ [ [ ]G [w]e]a]m

(J : Bits set by the user.)

(1) Communication execution:
When communication is executed with the RECVO command, the user
program should set "1." When communication is ended, the RECVQ
command should be reset te "0."

(2) Normal end:

When communications with the RECVO command ends normally, "1" is
set. When communication is started, this bit is reset to "0."
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(3

(4)

(5}

(6)

(7

(8)

(9)

(10)

(11)

(12)

Abnormal end:

When communications with the RECV0 command ends in an error, this is
set to "1." When communication is started, this bit is reset to "0."

Initialization request:

When the RECVO command is set to the initial state, this is set to
"1," however, if an initial request is output during communication,
communication will be forced to end.

Initialization end:

When initialization of the RECV0Q command ends normally, this bit is
set to "1." At this time the initialization request (4) is reset to
||0 -ll

Continue:

If transmission is to follow reception, this is set to "1." After
communication is completed, the RECVO command will reset this to "0."

Parity error:

If a parity error is generated during communications, then "1 will
be set.

Framing error:

If a framing error is generated during communications, then "i'" will
be set.

Qverrun error:

If a overrun error is generated during communications, then "1" will
be set.

Time out:

When communications reaches time out, "1" will be set.
Input buffer full:

When the reception buffer is full, "1" will be set.
Contention error:

When the RECVO command is activated by two or more locations in the
user program, "1" will be set. Communications will be forced to end.
In regard to (7) through (12) above, during initialization and

activation of the RECVO command, RECVO will reset these to "0."
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Programming Example

A programming example is shown in which data is input to the CPU module
through the general purpose port from external devices using the RECVO command.

1. Module installation

0
Power CPU 32
supply | module | point
output

The 32 point output module is installed in slot "0" of the basic unit.
Therefore, the I/0 assignment of the input module is WX0-1.

The d parameter of the RECVO command must designate WXO. (The RECVO
command will use this as a dummy, so that other WXs can also be used.)

2. Internal input/output assignment

A programming example will be shown using the following assignments. In
actual applications, be sure to modify the I/0 numbers, ete.

1/0 No. Purpose Remarks
WL 0000 to OOQQE RECV0 command parameter area
(s to s+l4)
L 00100 to 0010B | RECVO command communication
control bit area (t to t+ll)
WM 0100 to 0120 Transmission data area
(32 words)
WL 100C¢ to 10FF Reception data area
(256 words)
M 0010 Communication request flag

(RECV0 execution)
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R7E3

__H._._

WL3=H0000 ||
WL4=H000C
WL5=H0100
WL6=32
WL7=H000B
WL8=H1000
WL9=256
WLA=16
WLB=H8030

WLC=HO0000
WLD=HO0004
WLE=H0002

M10

L100

O

RECVO(WXO,WLO,L100) | .

L101

=

Normal end processing
MiO0 = 0 ]

L102
—

Abnormal end
processing M10 = 0 -

Program Description

1. Special internal output R7E3 (1 scan on) is used to set the RECV0Q command

parameters.

{00001)
No time out

} Transmission area top designation

Transmission area size

} Reception area top designation

Reception area size
Reception data length

Starting code designation —--—
"o" if yes

Ending code designation
Baud rate: 4800 bits/second

Transmission code: 7 bit, even,
1 stop bit

(00002)
SET
(00003)

(00004)

(00005)

2. If communication request flag M10 is set, then communication execution
flag L100 is turned on.

3. Communications processing is executed for the external device and general

purpose port.

4. When the RECVQ

communications request flag M10

5. When the RECVO
starts and the

normal end flag L101 is set, the end process starts and the

is cleared.

abnormal end flag L102 is set, the abnormal end process
communications request f£lag M10 is cleared.
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Name  SIO-H, CLOCK-H (REM~MMH, LMH) communications command

Ladder format Condition code Processing time (us)

Remarks

TRNS1 (d, s, t) | R7F4 | R7F3 | R7F2 | R7F1 | R7FD 1-2000 H-700/ 300
(QTRNS1 (d,s,t) -

DER | ERR SD v C Average Maximum Average Maximum

I

Command format No. of steps H-2002 H-702/302

TRNS1 (d, s, t) Conditions Step Average Maximum Average Maximum
(QIRNS1 (d,s,t) - 5

Bit Word Double word
TD,SS,WDT,

XY |R,L,M| MS,TMR,CU,} WX |WY
CUR,CT

Usable 1/0 WR, WL rclpx|py | DR+ PL|Constant [Array

WM DM

Other

d | Module instal- o
lation location

s | Top of parameter o In
area to

regard te "s," up
s + 16 is used.

t [ Top of communi- o In
cations control to
bit area

regard to "t," up
t + 5 is used.

Function

1. This is a communication command for high function modules (serial I/0
(S10-H), the clock module (CLOCK-H), and remote mini module (REM—MMH,

LMH)) and the CPU. This command is used to transmit the command
related data from the CPU, then receive the response data.

2. The top I/0 number of the bit area used in communications by the

and

TRNS1

command is set in d. In regard to the installation location, the smallest
number of WY for 1/0 assignment is designated. (Designate as WY¥¥¥4,)

3. The top 1/0 No. of the parameter area is set in s (s to s+l17 for

QTRNS1),

which in turn sets the various parameters (time out value, top of the
transmission data area and size, top of the reception data area and size)

used for communications.

4. The control bit which starts and initializes communications, and

top 1/0

No. of the communication control bit area in which the results of

communications are set in t.

5. The TRNSl command will transmit data one word at a time with one
The QTRNS1 command will communicate data for the duration set by
parameter with one scan.

Precautions

« Array variables cannot be used in d, s and t.

scan.
the

« Use s + 16 and t + 5 so that they do not exceed the I/0 range (R7FF, LO3FFF,
L13FFF, M3FFF, WRC3FF, WL3FF, WLL3FF, WM3FF). If they do exceed the range,

then DER = 1 will be true, and communications will not be executed.
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5. Description of the s area

S (1) Return code
S+1 (2) Status
S+2 (3) System area

- (not usable by users) -

S+10 (4) Time out time

S+11 {5) Top 1/0 of the’transmisaioh
data area Vo,

$+13 | (6) Transmission data area size

S+14 (7) Top 1/0 of the reception

. data area
S+16 (8) Reception data area size
S+17 (Q)TExecuﬁion timeﬁ?f--* : _ TRNS1 does not use this

[ ]: User access prohibited area
E : User setting area
(1) Return code:
The execution results of the TRNS1l command are set.

Normal end — 0
Abnormal end — # 0 (See TRNSO for details.)

(2) Status:

The contents of the status words (WX**%Q) of the various high
function modules are set.

(3) System area:

When the TRNS1 command is executed, this area is used for system
processing. This area cannot be used by the user.

(4) Time out time:
This sets the time out time from the top of the TRNS1 command
execution to its completion.

= 0: No time out checking.
# 0: *10 ms time out check executed.
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(5) Top 1/0 of the transmission data area:

This designates top I/0 type and number of the area holding the
transmission data when the TRNS1 command is sent.

- 9T ——1/0 type: WR —= HOOOA
WL —> HOOOB
WM —= H000C

1/0 No.: HOQ00 to HFFFF

(6) Transmission data area size:

This designates the size of the transmission data area in word units.
(7) Top 1/0 of the reception data area:

After the command and data are transmitted, this designates the top

1/0 type and number of the area which stores the corresponding
Tesponse data.

i ~——3—— I/0 Type: WR —» HOOOA
WL —> HOOOB
WM —> HO000C

I/0 No.: HOO00 to HFFFF

(8) Reception data area size:
This designates the size of the reception data area in word units.
(9) Execution time:

This sets the communication time executed by one scan of the QTRNS1
command.

(*ms) 1If O is set, then the operation is the same as TRNSI.

Precaution

« The system area (3) must not be used by the user program.
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6.

Description of t area

(D

(2)

(3)

(4)

(5)

(6)

(1)

t+5 t
(2) l l
(3) OIS HAIEE IS ISY!

([J: Bits set by the user.)

Communication execution:

When communication is executed with the TRNS1 command, the user
program should set "1." When communication is ended, the TRNSL
command should be reset to "0."

Normal end:

When communications with the TRNS1 command ends normally, "1" is
set. When communication is started, this bit is reset to "0."

Abnormal end:
When communications with the TRNSL1 command ends in an error or there

is an error in a parameter, this is set to "1." When communication
is started, this bit is reset to "0."

Initialization request:

When the TRNS1 command is set to the initial state, this is set to

"1.-"
Initializaticn end:

When initialization of the TRNSl command ends normally, this bit is

set to "1."
At this time

Module initialization request:

When the reset switch of the installed high function module is
depressed and the module requests the initialization process of the
CPU, "1" is set. When this bit is ON, the CPU will use the TRNS1
command to execute the initialization process (generation of the
initialization command, etc.) for the module.
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7. Description of the transmission data area

This is the area which stores the command and data which is transmitted by
the TRNS1 command. Set the data to be transmitted in the high function
module according to the following configuration.

Number of words to
be transmitted

Command
Transmission
data area Transmission data 1 The data in this
size range will be

transmitted.
Transmission data 2

Transmission data n

8. Description of the reception data area

This is the area for the reception data, including the command and data,
transmitted by the TRNS1l command. This is set according to the following
configuration.

Number of words
received

Reception data 1

Reception data 2

Reception data m
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Programming Example 1

In this programming example, the serial I/0 module (SI0O-H) is used to output
data in the CPU to an external device.

1,

SI0-H Installation

Power CPU E:]

supply "

T

SIO-H

SIO-H is installed in slot O of the basic unit. Therefore, the 1/0
assignment of SIO-H is WX0 to 3 and WY4 to 7.
Designate WY4 as the d parameter of the TRNS command.

Internal output assignment

The programming example will use the following assigmnments. In actual
applications, be sure to wodify the I/O numbers, etc.

1/0 No. Purpose Remarks

WM 010 to 020 TRNS1 command parameter area
(s to s+l6)

M 0000 to 0005 TRNS1 command communication
control bit area (t to t+5)

WR 0100 to O11F Transmission data area WR0O100: Number of
(32 words) transmission
data

WRO10L: Command code
WR0102: Command
execution data

0200 te 021F | Reception data area WR0200: Number of
(32 words) reception data
WR0201: Reception data

R 00000 TRNS1 command initialization
request
00001 Operation mode setting
request
00002 Data output request
00100 Communications request

(TRNS1 execution)
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Data to be passed from the CPU to SIO-H

In regard to programming example 1, the command and data which are to be
set in the transmission data area as the data to be passed from the CPU to

SI0O-H are shown below.

Refer to the SI0-H manual for details.

{a) Initialization process command and data
I1/0 No. | Data Contents Remarks
WR0100 HO000 | Number of tra;;;ission data
WR0101 | HOO00 | Command code Initialization command
(b) Mode setting processor command and data
I1/0 No. | Data Contents Remarks
WRO100 HOO004 Numberugértra;;;ission data
WRO101 HGO001 Command code
WRO102 | H1000 | Port type, time out RS232C/no time out setting
WRO0103 | HOOO8 | Mode setting After executing the output
command, clear the buffer.
WRO104 HO0200 | Output buffer empty flag Controlled by the buffer
operation condition empty byte number (H0200)
WRO105 | HOOO1 Input buffer valid flag Contrclled by the received

operation condition

message length
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(c) Output processor command and data to the output buffer

1/0 No. | Data Contents Remarks

WR0100 HO007 Number of transwission data

WR0O101 H0020 Command code

WR0O102 | H1000 Port type, time out

WRO103 HOO0O07 Data type, data length Byte data, 7 byte

WR0O104 | HO20D | Message configuration STX + data + CR configuration
WRO105 | H4849 | Data (ASCII) 1 I

WR0106 | H5451 l g wepn

WR0107 | H&348 l vg", "R"

WR0108 | H4900 l "I
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TRNS 1

QTRNS |

R7E3

|

F

RiB4

WiB1A = HBBas
WiB18 = HBBBA
WiBIC = HB1B8
WD = 32

WHBIE = HeBBA
WeBIF = HAZBB
hHBe8 = 32

(BB381)

-

L)

(88662)

O— ST

Hasg1

TRG 1 (HYBBB4.HHB10 ,M3086 )

(63663)

I

—i
Hgeoe

Rigs =8

(68864}

—i
9 DI

RIS =9

(68885)

I 1r

Ha886
|

T
i}

WRB188 = HBBaH
HRA18! = HBBEe
RlBe =1

(88686

RaB2  DIR2

WRB188 = HBBod
HRB181 = HaeAL
WRB182 = HL6BB
HRB183 = H3E6Y
WRA184 = HA268
WRB185 = Haee!
Rige =1

(8866?)

— b= b———R8180 = HBER?

WRA161 = HA8E
WRA162 = HiBER
HRB183 = HAGR?
HRB184 = HA26D
WRB1BS = HIB4Y
KR8186 = Hoddi
HRB187 = He348
WRE108 = H4986

Rigg =1

(88686
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TRNS1 parameter setting
No time out
Transmission data I/0 WR
designation
Transmission data I/0
No. 100 designation
Transmission data 1/0
size 32 words

Reception data I/0 WR
designation

Reception data I/0 No.
200 designation
Reception data 1/0 size
32 words

Execute normal end
processing, then clear
R100.

Execute error
processing, then clear
R100.

Initialization process

Operation mode setting
process

Port type (RS5232C)
After executing the

output command, clear
the buffer.

Qutput buffer empty flag
operation condition
Input buffer valid flag
operation condition

Data output processor

Port type (RS232C)
Byte data, 7 byte
STX +[__1+ CR
Data Hi

Data TA

Data CH

Data 1



Program Description 1

1.

Use special internal output R7E3 (1 scan on) to set the TRNS1 command
parameters (no time out check, transmission area 32 words from WR100,
reception 32 words from WR200) in the first scan after starting operation.

When the communications start condition R100 is set, communication
execution flag MO is turned on, and the TRNS1 command is executed.

Communications processing is executed for the serial I/0 module.

When the normal end flag Ml is set, normal end processing is executed and
the communication start condition R100 is cleared.

When the abnormal end flag M2 is set, abnormal end processing is executed
and the communication start condition R100 is cleared.

When the initialization start condition RO is set, the initialization
command of the serial I1/0 module is set in the transmission data area, and
the communication start conditiom R100 is turmed on.

When the operation mode setting condition Rl is set, the operation mode
setting comumand of the serial I/O module and the data are set in the
transmission data area, then communication start condition R100 is turned
on.

When data output condition R2 is set, the data output command of the

serial I/0 module and the data are set in the transmission data area, then
communication start condition R100 is turned on.
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Programming Example 2

In this programming example, the real time clock module (CLOCK-H) is used to
set the clock data and read it.

l. CLOCK-H installation

Power CPU
supply

NN
/é

N

CLOCK-H

CLOCK-H is installed in slot 2 of the basic unit. Therefore, the 1/0
assignment of CLOCK-H is WX20 to 23 and WY24 to 27.
Designate WY24 as the d parameter of the TRNS1 command.

2. Internal output assignment

The programming example will use the following assignments. In actual
applications, be sure to modify the I/0 numbers, etc.

1/0 No. Purpose Remarks
WM 030, 031 Hour, minute, and second data
110 to 120 TRNS1 command parameter area
(s to s+16)

M 1000 to 1005 TRNS1 command communication
control bit area (t to t+5)

WR 0300 to 030F Transmission data area WR0100: Number of
(16 words) transmission
data

WR0101: Command code
WR0102: Command
execution data

0400 to 040F | Reception data area (16 words) | WR0200: Number of
reception
data

WR0201: Reception data

R 00010 Clock data write
00011 Clock data read
00110 Communication request

(TRNS1 execution)
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3. Data to be passed from the CPU to SIO-H

In regard to programming example 1, the command and data which are to be
set in the transmission data area as the data to be passed from the CPU to
CLOCK-H are shown below.

(a)

Clock data write

1/0 No. | Data Contents Remarks
WRO300 H0002 Number of transmission data
WR0301 HO010 Command code Clock data setting command
WR0302 WM030 Hour and minute data
WR0303 WMO31 Second data
(b) Clock data read
1/0 No. | Data Contents Remarks
WRO0300 HO0GO Number of transmission data
WRO301 H0020 Command code Clock data read command
The clock data which is read 1is set in WR401 and WR402Z.
WR400 H0002
T
WR401 Hour Minute
1
T
WR402 Second 00
|
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TRNS 1

QTRNS |

Rit3 (B8881)
F WA = HBBES H
Wl1B = HABBA
WILIC = H308
D = 16
WM1IE = HABBA
WiIF = HBdBS
wiE =16
Ri18 Hi668 | (8B882)
| O SET
{86863)
RIS 1 (HYBB24.HH118 ;1806 ) t
k1681 (8886¢)
— Ri18 =18 i
#1062 (68885}
mml RIS =8 I
RO18  DIFLE (68886
— b} HRE380 = HB98? i
KROB30 = HBO18
WRO302 = WHB38
HROJE3 = HHB3!
Rig =1
RB1L  DIFN (88887)
— I HR6386 = HBBEE i
WRB3B1 = HBB2
Ry =1
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TRNS1 parameter setting
No time out
Transmission data I/0 WR
designation
Transmission data 1/0
No. 300 designation
Transmission data I/0
size 16 words

Reception data I/0 WR
designation

Reception data 1/0 No.
400 designation
Reception data I/0 size
16 words

Normal end processing is
executed, then R110 is
cleared.

Error processing is
executed, then R110 is
cleared.

Clock write

Clock read



Program Description 1

1.

Use special internal output R7E3 (1 scan on) to set the TRNS1l command
parameters (no time out check, transmission area 16 words from WR300,
reception 16 words from WR400) in the first scan after starting operation.

When the communications start condition R110 is set, communication
execution flag M1000 is turned on, and the TRNS1 command is executed.

Communications processing is executed for the real time clock module.

When the normal end flag M100Ql is set, normal end processing is executed
and the communication start condition R110 is cleared.

When the abnormal end flag M100G2 is set, abnormal end processing is
executed and the communication start condition R110 is cleared.

When the clock data write conditions (R10Q) are set, the hour, minute and
second data set in WM30 and WM3l are set in the transmission data area,
and the communication start condition with the real time clock module R110
is turned on.

When the clock data read condition (R11) is set, the clock data read
command of the real time clock module is set in the transmission data
area, and the communication start condition R110 is turned on. The read
hour, minute and second data are written in WR401 and WR4Q2.
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Name ASCII module communication command

Ladder format Condition code Processing time (us) Remarks
TRNS2 (d,s,t) | R7F4 | R7F3 | R7F2 | R7FL | R7FO H-2000 H-700/ 300
(QTRNS2 (d,s,t) DER | ERR SD v C Average Maximum Average Maximum
I - L] L] -

Command format No. of steps H-2002 H-702/302
TRNS2 (d,s,t) Conditious Step Average Maximum Average Maximum

RNS2 (d,s,t)
(QTRNS2 (d,8, - 5 850 (4710) 1420 (5910)

Bit Word Double word
TD,SS,WDT,
Usable 1/0 x | ¥ [R,L,m| Ms TR, cU, | W fwry WR,WL zc|ox|py DR,DL|Constant |Array Other
WM M
CUR,CT

d | Module instal~ [

lation location
s | Top of parameter o In regard to "s," up

area to s + 20 is used.
t | Top of communi- o In regard to "t," up

cations control to t + 5 is used.

bit area
Function

1. This is the communication command used between the high function module
(ASCII~1H, 2H) and the CPU.

2. In parameter d, the smallest WY is designated for the installation
location I/0 assignment WY of ASCII-1H, 2H with which the TRNS2 (QTRNS2)
command will cowmunicate. (Designate WY¥#¥4,)

3. The top 1/0 numbers of the parameter areas for the various parameters
(time out data, top I/0 numbers and sizes of transmission/reception data

areas, Tms counter data) for communication are set in s.

4. The control bit which starts and initializes communications and clears
errors, and top I/0 No. of the communication control bit area in which the
results of communications are set in t.

5. The TRNS2 command sends data one word per one scan. The QTRNSZ command
sends the period data of time set by the parameters in one scan.

Precautions
. Array variables cannot be used in d, s and t.
. Use s + 21 and t + 5 so that they do not exceed the I/0 range (R7FF, LO3FF,

L13FF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). If they do exceed the range,
then DER = 1 will be true, and communications will not be executed.
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5. Description of the s area

S+1

S+2

S+14

S+15

S+17

5+18

S+20

S5+21

(1)

(2)

(3)

(4)

(1) Return code

(2) Status

(3) System area

(4) Time out time

(5) Top I/0 of the transmission
data area

(6) Transmission data area size

(7) Top 1/0 of the reception
data area

(8) Reception data area size

(9) 1 scan execution time TRNS2 does not use this.

Return code:

The execution results of the TRNS2 command are set.

Normal end — O

Abnormal end — # 0 (See TRNSO for details.)

Status:

The contents of the status words (WX*¥*0) of ASCII-1H, 2H are set.

System area:

When the TRNS2 (QTRNS2) command is executed, this area is used for
system processing. This area cannot be used by the user.

Time out time:

This sets the time out time from the top of the TRNS2 (QTRNS2)
command execution to its completion.

= 0: No time out checking.
# 0: *10 ms time out check executed.
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6.

(5}

(6)

(7N

(8)

(9

Top 1/0 of the transmission data area:

This designates top I/0 type and number of the area holding the
transmission data when the TRNSZ (QTRNS2) command is sent.

———y— I/0 type: WR —» HO00A
WL —= HO0OB
WM —» HO00C

I/0 No.: HO000 to HFFFF

Transmission data area size:
This designates the size of the transmission data area in word units.
Top 1/0 of the reception data area:

This designates the top 1/0 type and number of the area which stores
the data to be received by TRNS2 (QIRNS2).

- I/0 type: WR —= HOO00A
— = WL —= HO000B
WM — H0O00C

L e 1/0 No.: HOO0O to HFFFF

Reception data area size:

This designates the size of the reception data area in word units.
1 scan execution time: (%*ms)

This sets the communication time when one scan of QTRNS2 is

executed. If 0 is set, then the operation will be the same as that
for TRNS2.

Description of the t area

(1)

t+5 t
1 i

(e)] (3) [(a) | (3) | (2} | (L)

Communication execution:
When communication is executed with the TRNS2 (QTRNS2) command, the

user program should set "l." When communication is ended, the TRNS2
(QTRNS2) command should be reset to "0."
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(2)

(3)

(4)

(5)

(6)

Normal end:

When communications with the TRNS2 (QTRNS2) command ends normally,
"1" is set. When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the TRNS2 (QTRNS2) command ends in an error
or there is an error in a parameter, this is set to "1." When
communication is started, this bit is reset to "0."

Initialization request:

When the TRNS2 (QTRNS2) command is set to the initial state, this is
set to "1." 1If initialization ends normally, this is reset to "0."

Initialization end:

When initialization of the TRNS2 (QTRNS2) command ends normally, this
bit is set to "1." The initialization request, (4) will be reset to
"0 . 1"

Error clear request:

In order to clear errors generated by the TRNS2 (QTRNS2) command, set
this to "1."
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Programming Example

An example of transmitting data with the ASCII module is shown below. The
parameters are set so that SBl in this program can be replaced with SBl in the
ASCII module sequence program.

Power CPU
supply

ASCII-1H

ASCII-1H is set in slots O and 1 of the basic unit. (This is because this
module has a two slot width.) Therefore, the I/0 assignments for ASCII-1H
are WX10~-WX13 and WYl4-WY17.

WYl4 is designated for the d parameter of TRNS2 (QTRNS2).

(1) Internal output assignment

The programming example will use the following assignments. In
actual applications, be sure to modify the I/0 numbers, etc.

1/0 No. Purpose Remarks

W/M | 010 to 025 TRNS2 (QTRNS2) command
parameter area (s to s+21)

M 0000 to 0005 | TRNS2 (QTRNS2) command
communication control

bit area (t to t+53)

WR 0102 to OlFF | Transmission data area This program does not
(254 words) use FIFO, so that WRO100
and WR0i101 of SBl are
not necessary. In order
to match SBl, WROl02- is

used.
0202 to 021F | Reception data area This program does not
(254 words) use FIFO, so that WR0200

and WR0201 of SBl are
not necessary. In order
to match SB1, WR0202- is
used.

R 0009 Transmission start flag

0023 Transmission end flag
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RIE3 (86601}
| MIIE = 538 H Time out: 5 seconds
BMBLF = HEB8A Transmission data area
W28 - He182 —-— WR102-: 254 words
M2l = 254 Reception data area
W22 = HibeA WR202-: 254 words
W23 = HAR? }/When QTRNS2, communi-
g2 = 254 cation time 5 ms.
625 =5
R186  DIF166 (66082) o
—| i} WRBIBY = § | Number of transmission
KRB143 = 8 words: 5
WRB184 = 1181 Number of reception
WRB18S = § words: O
ﬁg%gg ; i \ Command and data of
KRB18O = HIB31 the ASCII module
— (86863)
Gl 1 H
MBEBII (8884)
I bt - | Execute normal end
MA8e? (BBAAS) processing, then clear
; RBG9 = 8 R3.
Execute error proces-—
B (Be8ge) sing, thenrclear R9.
(86687)
5h1 H
k889 DIFY Magee | (86686)
— | O—{SET
(88669) Same process and
TR 2 (10864, HB15 HBsEe ) ( the ASCIL sequence
REZ3 = MO program SBl.
(86018)
40 1

—

{ SNYLD

{ SNdl



Program Description

1. Use the special internal output R7E3 (1 scan on) to set the TRNS2 command
parameters.

2, The data to be sent to the ASCII module is set in the transmission data
area with R100.

3. Call the subroutine of the TRNS2 command.

4, When the normal end flag Ml is set, the normal end process will be
executed, and the communication start flag R9 will be cleared.

5. When the error end flag M2 is set, the error process will be executed,
and the communication start flag R9 will be cleared.

6. End of program.
1. Start subroutine.

8. The communication start flag of R9 is used to turn on the communication
execution flag MO.

9. Communication processing is executed.

10. End of subroutine.
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Name

Ladder Format Condition code Processing time (us) Remarks
TRNS3 (d,s,t) R7F4 | RTF3 | R7F2 | R7F1 | R7FO H-2000 H-700/ 300
DER | ERR SD v C Average Maximum Average Maximum
i - . . . I’*——\
— |
Command format No. of steps H-2002 1-702/302
TRNS3 (d,s,t) Conditions Step Average Maximum Average Maximum
- 5
Bit Word Double word
TD, 5§, WDT,
Usable 1/0 x|y [r,Lu} s iR, ol w|wy ﬁR,WL tel|oxlpy DR,DL|Constant |Array Other
M b
CUR,CT

d | Module instal- o

lation location
8 | Top of parameter o In regard to "s," up

area to 8 + 10 1s used,
t | Top of communi- o In regard to "t," up

cations control to t + 4 is used.

bit area
Function

1. This command is used between the one axis positioning module (POSIT-H) and
the CPU. This command is used to send the command and data to the CPU,
then receive the response data.

2, The smallest WY number of the I/0 assignment WY for the installation
location of POSIT-H which communicates with the TRNS3 command is set in
d. (Designate WY*¥x4,)

3. The top I/0 number of the parameter area which sets the various parameters

(time out value, top I/O number and size of the transmission data area,
control data) for communications is set in s.

4. The control bit which starts and initializes communications, and top L/0
No. of the communication control bit area in which the results of
communications are set 1in t.

Precautions

. Array variables cannot be used in d, s and t.

. Use s + 10 and t + 4, so that they do not exceed the I/0 range (R7FF,

LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). 1If they do exceed the
range, then DER = 1 will be true, and communications will not be executed.
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TRNS 3

5.

Description of the s area

S+1

S+2

S+6

5+7

S+8

S+9

S+10

(1) Return code

(2) Status

(3) System area

T

{4) Time out time

(5) Top 1/0 of the transmission
data area

{6) Transmission data area size

(7) Control data

User access prohibited area

[::::]: User setting area

(1)

(2)

(3}

(4)

Return code:

The execution results of the TRNS3 command are set.,

Normal end == (

Abnormal end = %X 0 (See TRNSO for details.)

Status:

The contents of the status words (WX***(0) of POSIT-H are set.

System area:

When the TRNS3 command is executed, this area is used for system
processing. This area cannot be used by the user.

Time out time:
This sets the time out time from the top of the TRNS3 command
execution to its completion.

= 0: No time out checking.
% 0: %10 ms time out check executed.
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(5)

(6)

(n

Top 1/0 of the transmission data area:

This designates top I/0 type and number of the area holding the
transmission data when the TRNS3 command is sent.

1/0 type: WR —= HO0OA
WL -= HOOOB
WM —= HO0OC

I/0 No.: HOOO0 to HFFFF

Transmission data area size:
This designates the size of the transmission data area in word units.
Control data:

This is set according to the table on the next depending on the
contents to be communicated.
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TRNS 3

MSB

15

14

13

12

0: OFF 1: ON

Contents/definitions

bit

Writes the number of words to be sent. The maximum
is 17 words. When only a control register is to be
written, set O.

bit

Not used. Set this to 0.

bit

Designates the operation
mode of the positioning Bit
module. Mode

Wait

Manual

Automatic

=0 O|w
= O~ O | e

Zero return

bit

10

Operation bit. Start operation = 1. Pause = 0.
The wodule will operate according to the leading
edge and trailing edge of this bit. Once pause is
executed the module will pause and will not accept
operation input until it enters the standby status.

bit

11

Synchronous/asynchronous mode. Asynchronous = 0.
Synchronous = 1. This determines the mode for
synchronous and asynchronous operation through the
MS and SL signals. Be sure to set the asynchronocus
mode when the MS and SL signals are not used.

bit

12

Master/slave setting. Slave axis = 0. Master axis
= 1. This sets whether the positioning module is for
the master axis or slave axis. If the asynchronous
mode is used, however, this setting does not have to
be specified.

bit

13

Communications data mode. Positioning data = 0.
Common parameters = 1. Sets the type of
communications data.

bit

14

Not used. Set this to 0.

bit

15

Stop. Normal = 0. Stop ='1. When this bit is set
to 1, the module will be stopped. Pulse row output
is stopped.
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6.

Description of the t area

(L

(2)

(3)

(4)

(5

t+h t

'

[ |3 (2 |(1)

([J: Bits set by the user.)
Communication execution:
When communication is executed with the TRNS3 command, the user

program should set "1." When communication is ended, the TRNS3
command should be reset to "0."

Normal end:

When communications with the TRNS3 command ends normally, '"1" is
set. When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the TRNS3 command ends in an error or there
is an error in a parameter, this is set to "1." When communication
is started, this bit is reset to "0."

Initialization request:

When the TRNS3 command is set to the initial state, this is set to
"1." (This is not initialization of the high function module.) When
initialization ends normally, this is reset to "0."

Initialization end:

When initialization of the TRNS3 command ends normally, this bit is

set to "1." At this time, the initialization request (4) will be
reset to "0."
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RECV ]

Name

l. This command is used between the one axis positioning module (POSIT-H) and
the CPU. This command is used to receive position data indicated by the
module.

2. The smallest WX number of the I/0 assignment WX for the installation
location of POSIT-H which communicates with the RECV3 command is set in
d. (Designate WX¥*%(,)

3. The top I/0 number of the parameter area which sets the various parameters
(time out value, top I/O number and size of the reception data area,
control data) for communications is set in s.

4. The control bit which starts and initializes communications, and top I/O
No. of the communication control bit area in which the results of
communications are set in t.

Precautions

. Array variables cannot be used in d, s and t.

. Use s + 5 and t + 4 so that they do not exceed the I/0 range (R7FF, LO3FFF,

L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). If they do exceed the range,
then DER = 1 will be true, and communications will not be executed.
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Ladder format Condition code Processing time (us) Remarks
RECV3 (d,s,t) R7F4 | R7F3 | R7F2 | R7FL | R7FO H-2000 H-700/300
DER | ERR SD v C Average Maximum Average Haximum
Command format No. of steps H~2002 H-702/302
RECV3 (d,s,t) Conditions Step Average Maximum Average Maximum
- 5 102 160 190 300
Bit Word Double word
TD,SS,WDT, :
Usable 1/0 x [ | &,L.m| Ms. MR, cU’ | wx |wy ::,HL ¢l oxlpy ID;:,Dl.. Constant |Array Other

CUR,CT

d | Module instal- [
lation locatien

s | Top of parameter o In regard to "s," up
atrea to 8 + 5 is used.

t | Top of communi- o In regard to "t," up.
cations control tot + 4 is used.
bit area

Function




5. Description of the s area

S+1
S+2

5+3

S+4

S+5

(1)

(2)

(3)

(&)

(5)

(1) Return code

(2) Status

(3) Time out time

(4) Top 1/0 of the reception
data area

(5) Reception data area size

([ : user setting area)

Return code:

The execution results of the RECV3 command are set.

Normal end == O

Abnormal end == % 0 (See TRNSO for details.)

Status:

The countents of the status words (WX***xQ) of POSIT-H are set.
Time out time:

This sets the time out time from the top of the RECV3 command
execution to its completion.

= 0: No time out checking.

£ 0: *10 ms time out check executed.

Top I/0 of the reception data area:

This designates top I/0 type and number of the area holding the
reception data when the RECV3 command used.

[ I1/0 Type: WR —= HO00A
i WL —> HOOOB
WM —> HO00C

1/0 No.: HO000 to HFFFF

Reception data area size:

This designates the size of the reception data area in word umits.
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RECV 3

6.

Description of the t area

(D)

(2)

(3)

(4)

(5)

t+4 t

l l

(5) |(a)}(3) [(2) (D)

( [ : Bits set by the user.)

Communication execution:

When communication is executed with the RECV3 command, the user
program should set "1." When communication is ended, the RECV3
command should be reset to "0."

Normal end:

When communications with the RECV3 command ends normally, "1" is
set. When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the RECV3 command ends in an error or there
is an error in a parameter, this is set to "l.'" When communication
is started, this bit is reset to "0."

Initialization request:

When the RECV3 command is set to the initial state, this is set to
"1." (This is not initialization of the high function module.) When
initialization ends normally, this is reset to "0."

Initialization end:

When initialization of the RECV3 command ends normally, this bit is

set to "1." At this time, the initialization request (4) will be
reset to "0."
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Programming Example

This is a programming example in which a one axis positioning module (POSIT-H)
1s used, and goes from initialization to operation.

1. POSIT-H installation

0 1 2 3 4
%
Power CPU 222;
supply //
i
POSIT-H

POSIT-H is installed in slot three of the basic unit. Therefore, the 1/0
assignments for POSIT-H are WX30 to WX33 and WY34 to WY37. WY34 is
designated for the d parameter of TRNS3, and WX30 is designated for the d
parameter of RECV3.
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RECV 3

(2)

Internal output assignment

The programming example will use the following assignments. In
actual applications, be sure to modify the I/0 numbers, etc.
1/0 No. Purpose Remarks
WM 010 to 0l1lA TRNS3 command parameter area
(s to s+10)
M 0000 to 0004 | TRNS3 command communication
control bit area (t to t+4)
WR 0000 to 0020 | TRNS3 command transmission
data area (32 words)
WM 030 to 035 RECV3 command parameter area
(s to s+5)
M 0020 to 0024 | RECV3 command communication
control bit area (t to t+4)
WR 0040 to 0050 | RECV3 command reception data
area (32 words)
R 00000 Common parameter transmission
00001 Positioning data transmission
00002 Zero return request flag
00003 Automatic operation request
flag
00004 Manual operation request flag
00005 Stop request flag
00006 Receive request flag
00100 TRNS3 activation flag
00101 RECV3 activation flag
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TRNS3 and RECV3

RIE3 (08081 parameter setting
—it RiEte = & i No time out
WigLT = tiesoA Transmission data area
WMB18 = HAe9 WRO-: 32 words
WA = No time out
WE3e =8 } Reception data area
W33 = HEAsA WR40-: 32 words
W83 =P3igB4B
B3 =
R108 H8gea | (968g2)
f O—{SET
(60663)
TRNS 3 (HYB834,hM000 ,MBBEE ) I
Ri8 Hagag | (80864
i O-{58T
(38665}
RECY 3 (HHBB3B.HHE30 ME628 ) ' TRNS3 normal end
processing -
Moss1 (fggs) Communication start R100 m
} = 4 flag clear <
—I RSB =8 ,
TRNS3 error processing i
MB8g? (88887) Communication start R100
[} RS =8 1 flag clear
RECV3 n?rmal end
processing
!ﬁﬁi RIBL =8 i (B038) Communication start R100
' flag clear
RECV3 error processing
!ﬂﬁg RSL =8 1 (B8¢83) Communication start R100
l flag clear
R868  DIFf (08918) ~Coumon parameters
—1 i} WR8808 = HFFA3 H : Maximum speet'i
KRG8} = HOFEN Manual starting speed
= Manual speed
gggg% :ﬂgg%g Autogatic starting
ﬁggggfﬂg%g :lpi’:: speed zero
; return speed
ggggg =mgég Low speed zero return
WR802 = HAage . speed .
WRAB6Y = HoB8e : Acceleration/
WRAOBA = HA4 88 } deceleration
HRAB85 = Hoog \ percentage
- : Backlash compensation
o N
KRASEE = HEA6E ~~___ Lower limit
- Zero point
HHB1A = HeBoF
_ Control data
Rg =1 Common parameters,
number of transmission

words.



RECV 3

RedL  DIFL

i —

Ro62  DIF?

HRA888 = HEFER
WRBB81 = Ho1e8
WRB02 = HE208
WRO883 = HIDIC
WRBBAY = Haaee
WRABBS = Ha4e8
HRA8BE = H3ATS
WRAAET = HABRE
WRBAEE = Haaee
WRBBBS = H5538
KREOBA = HBBBO
HRA0EB = HB6as
WRA96C = H632A
KRAGED = HaBEs
WRABEE = HB388
WRABOF = HI538
WRA818 = HABOE
WiB1A = HBB1l
Rige =1

— i

R8I DIF3

WHB1A
R168

He388
t

| WB1A = HA208

RigB =1
ROgd  DIFd
— WHBLA = HB188
Rigg =1
RB8S  DIFS
— WA = HABe
RIf =1
R886  DIF6 R18
— —0
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(88011)

(86612)

(80813)

(38814)

(86815)

SET

(40816)

Positioning data

1L

Automatic operation
acceleration/
deceleration
percentage

Speed data 1

Goal position 1

Goal position 2

Goal position 3

Goal position 4

Goal position 5

Control data
Positioning data,
number of
transmission words

Zero return

Automatic

Manual

Stop

Reception



Program Description

1.

10.

11.

12.

13,

14'

15.

16.

Special internal output R7E3 (one scan on) is used to set the TRNS3 and
RECV3 parameters.

When the communication start condition R100 is set, the communication
execution flag MO is turned on.

Communication processing (transmission) is executed for the one axis
positioning module installed in slot 3 of the basic unit.

When communication start coandition R101l is set, the communication
execution flag M20 is turned on.

Communication processing (reception) is executed for the one axis
positioning module installed in slot 3 of the basic unit.

When the normal end (TRNS3) flag Ml is set, normal end processing is
executed and the communication start condition R100 is cleared.

When the abnormal end (TRNS3) flag M2 is set, abnormal end processing is
executed and the communication start condition R100 is cleared.

When the normal end (RECV3) flag M21 is set, normal end processing is
executed and the communication start condition R101 is cleared.

When the abnormal end (RECV3) fliag M22 is set, abnormal end processing is
executed and the communication start condition R101 is cleared.

When the common parameter setting condition RO is set, the common

parameters, transmission data address, data length, and control data are
set, and the communication start condition R100 is turned on.

When the positioning data setting condition Rl is set, the positioning
data, transmission data address, data length, and control data are set,
and the communication start condition R100 is turned on.

When zero return condition R2 is set, the control data is set, and the
communication start condition R100 is turned om.

When the automatic operation condition R3 is set, the control data is
set, and the communication start condition R100 is turned on.

When the manual operation condition R4 is set, the control data is set,
and the communication start condition R100 is turned on.

When the stop condition R5 is set, the countrol data is set, and the
communication start condition R100 is turned on.

When the reception condition R6 is set, the reception area address and

data length are set, and the communication start condition R10l is turned
on.
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Name

QTRNS 3§

Ladder format Condition code Processing time (us) Remarks
QTRNS3 (d,s,c) | R7F4 | w7F3 | R7F2 | R7F1 | R7FO H-2000 11-700/ 300
DER | ERR SD v C Average Maximum Average Maximum
— |
Command format No. of steps H=2002 11-702/302
QTRNS3 (d,s,t) Conditions Step Average Maximum Average Max imum
- 5 2620 5200 3314 6550
Bit Word Double word
TD, SS,WDT,
Usable 1/0 x || &, M| us R, cu’ | wx|wy WR, WL rcloxloy DR,DL|Constant|Array Other
WM DM

CUR,CT

d | Module instal- )
lation location

s | Top of parameter o In regard to "s," up
area to s + 13 is used.

t | Top of communi- o In regard to "t," up
cations control to t + & is used.
bit area

Function

1. This command is used between the one axis positioning module (POSIT-H) and
the CPU. This command is used to send the command and data to the CPU,
then receive the response data.

2. The smallest WY number of the I/0 assignment WY for the installation
location of POSIT-H which communicates with the QTRNS3 command is set in
d. (Designate WY*¥%4,)

3. The top 1/0 number of the parameter area which sets the various parameters
(time out value, scan time out value, transmission area top I/0 number and
size, control data) for communications is set in s.

4. The control bit which starts and initializes communications, and top I1/0
No. of the communication control bit area in which the results of

communications are set in t.

5. The QTRNS3 command will communicate data for the time designated by the
parameters for one scan.

Precautions
« Array variables cannot be used in d, s and t.
- Use s + 13 and t + 4 so that they do not exceed the I/0 range (R7FF, LO3FFF,

L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). If they do exceed the range,
then DER = 1 will be true, and communications will not be executed.
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S

Description of the s area

S+1

~Nownm e wN

Al10

Bll

Cl2

D13

[:::] ¢ User access prohibited area

(1) Return code

(2) Status

(3) System area -

(4) Time out time

(5) 1 scan execution time

(6) Top I/0 of the transmission
data area

(7) Transmission data area size

(8) Control data

£ SNALD

D : User setting area

(1

(2)

(3)

(4)

Return code:

The execution results of the TRNS3 command are set.

Normal end = O

Abnormal end —= X% 0 (See TRNSO for details.)

Status:

The contents of the status words (WX***(Q) of POSIT-H are set.

System area:

When the TRNS3 command is executed, this area is used for system
processing. This area cannot be used by the user.

Time out time:

This sets the time out time from the top of the TRNS3 command
execution to its completion.

= 0: No time out checking.
% 0: *10 ms time out check executed.
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QTRNS 3

(5)

(6)

(7

(8)

1 scan execution time:

Sets the time executed during one scan.

= 0: Invalid (Executed in the same manner as TRNS3.)
¥ 0: For a *ms period, executes QTRNS processing.

Top I/O of the transmission data area:

This designates top I/0 type and number of the area holding the
transmission data when the TRNS3 command is sent.

11— I/0 Type: WR —+ H000A
WL —> HO00B
WM —= HO0OC

1/0 No.: HOQOO0 to HFFFF

Transmission data area size:
This designates the size of the transmission data area in word units.
Control data:

This is set according to the table on the next depending on the
contents to be communicated.
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MSB

15

14

13

12

10

0: OFF l1: ON

Contents/definitions

bit

0 to 5

Writes the number of words to be sent. The maximum
is 17 words. When only a control register is to be
written, set 0.

bit

Not used. Set this to O.

bit

8, 9

Designates the operation

mode of the positioning Bit
module.

Mode

Wait

Manual .

Automatic

=l = Ol O|Ww
= Ol =] O|

Zero return

bit

10

Operation bit. Start operation = 1. Pause = 0.
The module will operate according to the leading
edge and trailing edge of this bit. Once pause is
executed the module will pause and will not accept
operation input until it enters the standby status.

bit

11

Synchronous/asynchronous mode. Asynchronous = 0.
Synchronous = 1. This determines the mode for
synchronous and asynchronous operation through the
MS and SL signals. Be sure to set the asynchronous
mode when the MS and SL signals are not used.

bit

12

Master/slave setting. Slave axis = 0. Master axis
= 1. This sets whether the positioning module is for
the master axis or slave axis. If the asynchronous
mode is used, however, this setting does not have to

be specified.

bit

13

Communications data mode. Positioning data = O,
Common parameters = l. Sets the type of
communications data.

bit

14

Not used. Set this te O.

bit

15

Stop. Normal = 0. Stop = 1. When this bit is set
to 1, the module will be stopped. Pulse row output
is stopped.
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QTRNS 3

6. Description of the t area

(1)

(2)

(3)

(4)

(5)

tla E

()@ (3 (2) (1)

( O : Bits set by the user.)

Communication execution:

When communication is executed with the QTRNS3 command, the user
program should set "1." When communication is ended, the QTRNS3
command should be reset to "0."

Normal end:

When communications with the QTRNS3 command ends normally, "1" is
set, When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the QTRNS3 command ends in an error or there
is an error in a parameter, this is set to "1." When communication
is started, this bit is reset to "0."

Initialization request: When the QTRNS3 command is set to the
initial state, this is set to "1." (This is not initialization of
the high function module.) When initialization ends normally, this
is reset to "0."

Initialization end:
When initialization of the QTRNS3 command ends normally, this bit is

set to "1." At this time, the initialization request (4) will be
reset to "0."
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Programming Example

This is a programming example in which a one axis positioning module (POSIT~H)
is used, and goes from initialization to operation.

l. POSIT-H installation

3
L
Power CPU ffi;
supply /45
i

POSIT-H is installed in slot three of the basic unit. Therefore, the I/0
assignments for POSIT-H are WX30 to WX33 and WY34 to WY37. WY34 is
designated for the d parameter of QTRNS3, and WX30 is designated for the d
parameter of RECV3.
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QTRNS 3§

(2)

Internal output assignment

The programming example will use the following assignments. In
actual applications, be sure to modify the I/0 numbers, etc.
1/0 No. Purpose Remarks
WM 010 to 01D QTRNS3 command parameter area
(s to s+13)
M 0000 to 0004 | QTRNS3 command communication
control bit area (t to t+4)
WR 0000 to 0020 | QTRNS3 command transmission
data area (32 words)
WM 030 to 035 RECV3 command parameter area
(s to s+5)
M 0020 to 0024 | RECV3 command communication
control bit area (t to t+4)
WR 0040 t0 0050 | RECV3 command reception data
area (32 words)
R 00000 Common parameter transmission
00001 Positioning data transmission
00002 Zero return request flag
00003 Automatic operation request
flag
00004 Manual operation request flag
00005 Stop request flag
00006 Receive request flag
00100 QTRNS3 activation flag
00101 RECV3 activation flag
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Programming Example

RES (g ¢ Do time out
- WRID = 8 | goxzunlcatlon time
mgﬂ fEliiIIBA
i i prpnewisgion e are
MBI = 32
32 = 8 No time out
W4833 = HEBEA
N¥B3¢ = HeBed Reception data area
MBI =32 WR40-: 32 words
Ri88 K8868 | (86962)
} O—SET
(68863)
OTRNS 3 (WYBB34,HHB08 ,MD8ES ) i
R181 No820 | (08684)
% —O—SET
—— | (88085)
RECY 3 (WX0830,W4838 ,HB20 ) i

The remainder of the program is the same as that for TRNS3.

Program Description

« Refer to the program description for TRNS3.
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Name

Ladder format Coadition code Processing time (us) Remarks
TRNS4 (d,s,t) | R7F4 | RTF3 | R7F2 | R7FL | RTFO H-2000 H~700/300
DER ERR SD v C Average Maximum Average Maximum
I - . . . \\N
Command format No. of steps H-2002 H-702/302
TRNS4 (d,s,t) Conditions Step Average Maximum Average Maximum
- 3 109 176 207 334
Bit Word Double word
TD,S§S,WDT,
Usable 1/0 x ¥ | r,L 1] Ms. TR, cU. | wx |wy WR, WL rc|pxlpy| PR+ PL| Constant | Array Other
WM DM

CUR,CT

d | Module instal- o
lation locatien

s | Top of parameter o In regard to "s," up
area to 8 + 16 is used.

t | Top of communi- o In regard to "t," up
cations control to t + 5 is used.
bit area

Function

1. This command is used between the two axis positioning module (POSIT-2H,
POSITA-2H) and the CPU. This command is used to send the command and data
to the CPU, then receive the response data.

2. The smallest WY pumber of the I/0 assignment WY for the installation
location of FOSIT-2H and POSITA-2H which communicates with this command is
set in d. (Designate WY***4.)

3. The top 1/0 number of the parameter area which sets the various parameters
(time out value, top I/0 number and size of the transmission and reception
data area, control data) for communications is set in s.

4. The control bit which starts and initializes communications, and top 1I/0
No. of the communication control bit area in which the results of
communications are set inm t.

Precautions

« Array variables cannot be used in d, s and t.

. Use s + 16 and t + 5 so that they do not exceed the I/0 range (R7FF,

LO3FFF, L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). If they do exceed the
range, then DER = 1 will be true, and communications will not be executed.
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5. Description of the s area

S (1) Return code

S+1 (2) Status

2 (3) Status

. (4) System area =
e e by
Y .

9 (5) Time out time

10 (6) Top I/0 of the
transmission area
11

12 (7) Transmission area size

13 (8) Top 1/0 of the
reception area
14

15 (9) Reception area size

16 (10) Control data

: : User access prohibited area

User setting area

(1) Return code:
The execution results of the TRNS4 command are set.
Normal end — O
Abnormal end -~ % 0 (See TRNSO for details.)

(2) and (3) Status:

The contents of the status words (WX***Q) of POSIT-2H, POSITA-2H are
set.

(4) System area:

When the TRNS4 command is executed, this area is used for system
processing. This area cannot be used by the user.

(5) Time out time:
This sets the time out time from the top of the TRNS4 command
execution to its completion.

= 0: No time out checking.
X 0: *10 ms time out check executed.
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TRNS 4

6.

(6)

(7

(8)

(9)

(10)

Top 1/0 of the transmission data area:

This designates top I/0 type and number of the area holding the
transmission data when the TRNS4 command is sent. (Note)

Transmission data area size:
This designates the size of the transmission data area in word units.
Top 1/0 of the reception area:

This designates top I/0 type and number of the area holding the
transmission data when the TRNS4 command is sent. (Note)

Reception area size:

This designates the size of the reception data area in word units.
Control data:

This sets the command for the two axis positioning module. Refer to
the two axis positioning module manual or instruction manual for

details on the command.

(Note)

1/0 Type: WR —= HOOOA
WL —> HOOOB
WM — HO00C

1/0 No.: HO000 to HFFFF

Description of the t area

(D

t+5

i

(6)] (5)](4)](3) |[(2) (1)

g

( O : Bits set by the user.)

Communication execution:
When communication is executed with the TRNS4 command, the user

program should set "1." When communication is ended, the TRNS&
command should be reset to "0."
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(2)

(3)

(4)

(5)

(6)

Normal end:

When communications with the TRNS4 command ends normally, "1" is
set. When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the TRNS4 command ends in an error or there
is an error in a parameter, this is set to "1l." When communication
is started, this bit is reset to "0."

Initialization request:

When the TRNS4 command is set to the initial state, this is set to
"1," (This is not initialization of the high function module.)

Initialization end:

When initialization of the TRNS4 command ends normally, this bit is
set to "1." At this time, the initialization request (4) will be
reset to "0."

Transmission/reception request:

When reception is to be executed after transmission with this

command, set 1 in the user program. Reset should also be executed by
the user program.
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TRNS ¢

Programming Example

This is a programming example in which a two axes positioning module
(POSIT-2H) is used, and goes from initialization to operation.

(1) POSIT-2H installation

0 1 2 3 4
7%
Power CPU ;;;/
supply
POSIT-2H

POSIT-2H is installed in slot three of the basic unit. Therefore, the
I/0 assignments for POSIT-2H are WX30 to WX33 and WY34 to WY37.
WY34 is designated for the d parameter of TRNS4.
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(2)

Internal output assignment

The programming example will use the following assignments.
actual applications, be sure to modify the I/0 numbers, etc.

In

1/0 No. Purpose Remarks
WM 010 to 0lA TRNS4 command parameter area
(s to s+10)
M 0000 to 0005 TRNS4 command communication
control bit area (t to t+5)
WR 0000 to 0O01F TRNS4 command transmission data
area (32 words)
WR 0040 to OO3F | TRNS4 command reception data
area (32 words)
R 00000 Communications initialization
request
00001 X axis zero return request
00002 Y axis zero return request
00003 X axis stop request
00004 Y axis stop request
00005 X axis automatic operation 3
00006 Y axis automatic operation 3
00007 X axis common parameter setting
00008 Y axis common parameter setting
00009 X axis positioning data setting
00010 Y axis positioning data setting
00011 X axis current position data
request
00012 Y axis current position data
request
00100 TRNS4 activation flag
00101 TRNS4 reception flag
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TRNS 4

Programming Example

R7E3
= 19 =8 i
KHBIA = 108A
K{BIB = HAges
HBIC = 32
WBID = HBARA
WHBIE = HBBdg
NBIF = 32
R168 NBgae
— O
k181 K8Bes
! O
TRS 4 (HYBB34,HMB1E ,MBAED )
HB8e1
! Rige =8
Rigl =8
Heges =6
HBge?
- RIBE =49
RIBl =8
hgges = 8
Reoe  DIFe
—i HiB28 = H1188 1
Rigg =1
Reo1  DIF
————————— 626 = He!6e
Rig8 =1
RAB2  DIR
— —— ———————{W328 = Het6
Rigs =1
RO83  DIF3
—{ Faee = HBe
Rige =1
ROgd  DIRd
— hHB28 = HABSS
Rgg =1
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(Bass1)

(89882)
ST

(88883)

(88684)

(86865)

(68686)

(B8es™)

(88686)

(8689)

(86818)

(88811)

TRNS4 parameter setting
No time out

Transmission data
area WRO-: 32 words
Reception data area
WR40~: 32 words

Communications request

Reception request

Normal end processing
Various request flags
cleared.

Error processing
Various request flags
cleared.

Communications
initialization
Control data H1100

X axis zero point
Control data HO100

Y axis zero point
Control data H2100

X axis stop
Control data HOQO00

Y axis stop
Control data HAOQO



RB8S  DIFS

— —l RHB26 = HBH0
Rgg =1

Reg6  DIFS

— PHB26 = He688
Rige =1

R8g? DI

ik
RBBBJ
_{

rR2068 = Heqes
HRAAe1 = HorAB
KRBBB2 = Hee1e
WRABB3 = HBB5
WRABB4 = HABLE
WRABES = HAB2e
HRA066 = HeB1e
HRB881 = H1608
HRB88S = Heeae
[R886Y = 7623367
JRABBD = -7333333

DRB8ED = 8
R8B?  DIFG
— jMB28 = H{F8E
Rgg =1
R8O  DIFY
— HHB28 = HEFB8
RiIg§ =1
RE09  DIFLB
el HRABED = HB185
HRABE1 = HEBoH
RBLE WRB082 = HBB2S
— WRBA83 = HABSB
HRABA4 = 12660
WRBBBS = HBBBE
ROB =18
RE1E =8
k883  DIFL1
— i} HHB26 = HiBee
R =1
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(B8912)

(68813)

(6681¢)

(68815)

(88816)

(88817)

(88818)

X axis automatic
Control data H0600

Y axis automatic
Control data H2600

X, Y axis
Common parameter data

b SNdL

X axis common

parameter setting
Control data H4F0O0

Y axis common

parameter setting
Control data H6FQO

X, Y axis
Positioning data

X axis position data
setting
Control data H4000



TRNS 4

Re18  DIF12 -(86819)
] b 828 = HEBRE -
Rigg =1
Rei1  DIFt3 (60628)
i WBe8 = Hig08 i
paL =t
Rige =1
Re12  DIFL4 (88021)
I HiB28 = H3oo 5
RiBl =1
RiBE =1
. Current position data WR41 WR40
Upper Lower
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Y axis position data
setting
Control data H6G00

X axis current
position

Y axis current
position



Programming Example

1. Special internal output R7E3 (one scan on) is used to set the TRNS&
parameters.

2. When the communication start condition R100 is set, the communication
execution flag MO is turned on.

3. When the reception condition R101 is set, the reception flag used after
communication M5 is turned on.

4. Communications processing is executed for the two axes positioning module
installed in slot 3 of the basic unit.

5. When the normal end flag M1 is set, normal end processing is executed, and
the communication start condition R100, reception condition R101l, and the
reception flag used after communication M5 are cleared.

6. When the abnormal end flag M2 is set, normal end processing is executed,
and the communication start condition R100, reception condition R10l, and
the reception flag used after communication M5 are cleared.

7. When the communication initialization condition RO is set, the control
data is set, and the communication start condition R100 is turned on.

8. When the X axis zero return condition Rl is set, the control data is set,
and the communication start condition R100 is turned on.

9. When the Y axis zero return condition R2 is set, the control data is set,
and the communication start condition R100 is turned on.

10. When the X axis stop condition R3 is set, the control data is set, and the
communication start condition R100 is turned on.

11. When the Y axis stop condition R4 is set, the control data is set, and the
communication start condition R100 is turned on.

12. When the X axis automatic 3 condition R5 is set, the control data is set,
and the communication start condition R100 1is turned on.

13. When the Y axis automatic 3 condition R6 is set, the control data is set,
and the communication start condition R100 is turned on.

14, When the common parameter setting condition R7 or R8 is set, the common
parameters, transmission area address and length are set.

15. When the X axis common parameter setting condition R7 is set, the control
data is set, and the communication start condition R100 is turned on.

16, When the Y axis common parameter setting condition R8 is set, the control
data is set, and the communication start condition R100 is turned on.

17. When the positioning data setting condition R9 or R10 is set, the
positioning data, transmission area address, and length are set.
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18.

19.

20.

210

When the X axis
is set, and the

When the Y axis
is set, and the

When the X axis

positioning setting condition R9 is set, the
communication start condition R100 is turned

control data
on.

positioning setting condition R10 is set, the control data

communication start condition R100 1is turned

current value read condition R1l is set, the

is set, and after communication with the communication start
R100, the reception condition R101l is turmed on.

When the Y axis current value read condition R12 is set, the
is set, and after communication with the communication start
R100, the reception condition R10l is turned on.
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control data

condition

control data
condition



Name

Ladder format Condition code Processing time (us) Remarks
QTRNS4 (d,s,t) | R7F4 | RTF3 | R7F2 | R7F1 | R7FO H-2000 H-700/ 300
DER { ERR SD v [ Average Maximum Average Maximum
i - . . - \h\\.
Command format No. of steps H-2002 H-702/302
QTRNS4 (d,s,t) Conditions Step Average Maximum Average Maximum
- 5 516 2990 1791 3500
Bit Word Double word
TD, 5S,WDT,
Usable 1/0 £ |y {r,LM| s, R, cul | wx|wy 3:,NL rcloxloy g:,DL Constant|Array Other

CUR,CT

d | Module instal- o
lation locatiom

s | Top of parameter ] In regard to "s," up
area to s + 19 is used.

t | Top of communi- o In regard to "t," up
cations coatrol to t + 5 is used.
bit area

Function

1. This command is used between the two axis positioning module (POSIT-H,
POSITA-2H) and the CPU. This command is used to send the command and data
to the CPU, then receive the response data.

2. The smallest WY number of the I/0 assignment WY for the installation
location of POSIT-H and POSITA-2H which communicates with this command is
set in d. {(Designate WY**%4.)

3. The top I/0 number of the parameter area which sets the various parameters
(time out value, top I/0O number and size of the transmission and reception
data area, control data) for communications is set in s.

4. The control bit which starts and initializes communications, and top I/0
No. of the communication control bit area in which the results of

communications are set in t.

5. The QTRNS4 command will send data for the period designated by the
parameters during one scan.

Precautions
« Array variables cannot be used in d, s and t.
.Use s + 19 and t + 5 so that they do not exceed the I/0 range (R7FF, LO3FFF,

L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF)., If they do exceed the range,
then DER = 1 will be true, and communications will not be executed.
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5.

Description of the s area

S+1

11

12

13

14

15

16

17

18

19

(1) Return cocde

(2) Status

(3) Status

(4) System area.
(Not ‘usable by
the -user.)

(5) Time out time

(6) Maximum execution time

- transmission area .

(7) Top 1/0 of the

(8) Transmission area size

L reception area -

(9) Top LI/O of the

(10) Reception area size

(11) Control data

User access prohibited area

[:::] ¢ User setting area

(D)

Return code

The execution results of QTRNS4 command are set.
Normal end — O
Abnormal end == X% 0 (See TRNSO for details.)

(2) and (3) Status:

(4)

The contents of the status words (WX***(Q) of the various high
function modules are set.

System area:

When the QTRNS4 command is executed, this area is used for QTIRNS4
system processing. This area cannot be uysed by the user.
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(5)

(6)

(7)

(8)

(9)

(10)

(11)

Time out time:

This sets the time out time from the top of the QTRNS4 command
execution to its completion.

= 0: No time out checking.

X 0: *10 ms time out check executed.

Maximum execution time:

This designates the time of execution during one scan.

= 0: Invalid (Executes in the normal manner.)
% 0: For *ms, executes the process of this command.

Top I/0 of the transmission data area:

This designates top 1/0 type and number of the area holding the
transmission data when the QTRNS4 command is sent. (Note)

Transmission data area size:
This designates the size of the transmission data area in word units.
Top 1/0 of the reception area:

This designates top I/O type and number of the area holding the
transmission data when the QTRNS4 command is sent. (Note)

Reception area size:

This designates the size of the reception data area in word units.
Control data:

Specify according to the contents to be communicated. Refer to TRNS4.

(Note)

I/0 Type: WR —= HOOOA
WL — HOO0OB
WM — HO00C

I/0 No.: HO000 to HFFFF
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6.

Description of the t area

(D

(2)

(3

(4)

(5)

(6)

t+5 t+4 t

! l

(D) (W3] (]

( E] : Bits set by the user.)

Communication execution:

When communication is executed with the QTRNS4 command, the user
program should set "1." When communication is ended, the QTRNS4
command should be reset to "0."

Normal end:

When communications with the QTRNS4 command ends normally, "1" is
set. When communication is started, this bit is reset to "0."

Abnormal end:

When communications with the QTRNS4 command ends in an error or there
is an error in a parameter, this is set to "l." When communication
is started, this bit is reset to "0."

Initialization request:

When the QTRNS4 command is set to the initial state, this is set to
"1." (This is not initialization of the high function module.)

Initialization end:

When initialization of the QTRNS4 command ends normally, this bit is
set to "1." At this time, the initialization request (4) will be
reset to "0."

Transmission/reception request:

When reception is to be executed after transmission with this

command, set 1 in the user program. Reset should also be executed by
the user program.
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Programming Example

This is a programming example in which a two axes positioning module
(POSIT-2H) is used, and goes from initialization to operation.

(1) POSIT-2H installation

3
7
Power CPU
supply /42

POSIT-2H is installed in slot three of the basic unit. Therefore, the I/0
assignments for POSIT-2H are WX30 to WX33 and WY34 to WY37.
WY34 is designated for the d parameter of QTRNS4.
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(2)

Internal output assignment

The programming example will use the following assignments. 1In
actual applications, be sure to modify the I/0 numbers, etc.
1/0 No. Purpose Remarks
WM 010 to 023 QTRNS4 command parameter area
(s to s+19)
M 0000 to 0005 | QTRNS4 command communication
control bit area (t to t+5)
WR 0000 to OOlF | QTRNS4 command transmission
data area (32 words)
WR 0040 to 003F | QTRNS4 command reception data
area (32 words)
R 00000 Communications initialization
request
00001 X axis zero return request
00002 Y axis zero return request
00003 X axis stop request
00004 Y axis stop request
00005 X axis automatic operation 3
00006 Y axis automatic operation 3
00007 X axis common parameter setting
00008 Y axis common parameter setting
00009 X axis positioning data setting
00010 Y axis positioning data setting
00011 X axis current position data
request
00012 Y axis current position data
request
00100 QTRNS4 activation flag
00101 QTRNS4 reception flag
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R7E3 (68861)
— 1B = I
WBIC = 5
WMA1D = HABoA
WHBBE = HoBes
WOLF = 32
K828 = HeAeA
HB21 = Heg4d
wiize = 32
R168 Mageg | (68062)
3 O~{SET
k18t MoBes | (88883)
t O SET
(0866¢)
OTRNS 4 (HYBB34,W4B16 ,MO6RE )
Hog81 (88085)
} Rigg =9 H
Rifl =8
Hoges =
H888 (860686)
b R6 =4 i
RIGL =8
HeBes =9
R8s DIk (80e87)
— —} W82 = Hi186 1
RES =1
k66! DI (88868)
—{ b— ——————H4823 = HB188 1
Rigg =1
Reg2  DIR (89883)
—{ F—{——————Wi§23 = 2188 1
Rige =1
R8BI DIF3 (88618)
— — WMB23 = HBBBA 1
Rige =1
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QTRNS4 parameter setting
No time out
Execution time 5 ms

Transmission data
area WR0O-: 32 words

Reception data area
WR40-: 32 words

The rest is the same as
TRNS4.

Only the word which sets
the control data is
changed.



R8¢ DIFY

I 23 = HaBED
RIE =1

ROES  DIFS

{823 = HBBe
RIBS =1

R DS

b {823 = HOGB
RIBY =1

R DI

|} ————————HRBB8 = HoAE
KRA8E] = HAFAD

ROE KRAEY = HBS1B

| KRBED = HBBSE
RIS = HBELO
KRBHS = HBR2D
KRBEG = HBBIO
KRAE? = H1OB
KRAAES = HBED
DRABHY = 7809367
DRBRER = ~793999%9
DR88D = 8

RE DIF

! RG2S = HAFGR
RS =1

REgs  DIFY

i A% = HEFRD

RIBE =1

RS DIFIS

i KROBD = HB165

KROBE] = HBBSH

0 HRARE? = HAOZD

— FRBAE3 = HAESH
KRBABY = HoBge
HROBES = HARH
R = ¢
RIB = ¢
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(86611)

(88812)

(68813)

(86814)

(8615)

vvvvvv

(88617)



-

R8G9  DIFLL
— 823 = HiB68
Rige =1
k616 DIFL
— — Wi8e3. = Hoded
Rigg =1
B8l DIRL3
1 WB23 = HiB6s
Rigl =1
Rgg =1
RA12  DIFU
— —— F————{W23 = Haged
Riel =1
Rige =1
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(63616

(68619)

(88626)

(36621)
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TRNS 5

Name 1 quantity counter module communications command

Ladder format Condition code Processing time (us) Remarks
TRNSS (d,s,t) R7F4 | R7F3 | R7TF2 { R7F1 | R7FO H-2000 H-700/ 300
DER | ERR SD v [ Average Maximum Average Maximum
- - L] - \
— |

Command format No. of steps H-2002 H-702/302
TRNSS (d,s,t) Conditions Step Average Maximum Average Maximum

- 5

Bit Word Double word
TD, S5,WDT,
Usable I/0 XY {R,L,M| Ms. MR, UL | WX WY :;,WL rc!|ox|py g:,DL Constant|Array Other

CUR, CT

d | Module instal-
lation location

s | Top of parameter
area

In regard to "s," up
to s + 9 is used.

t | Top of communi-
cations control
bit area

In regard to “t," up
tot + 2 is used.

Function

l. This is the communication command used between the one quantity counter

module (XCUOO1H) and the CPU.

This command sets the presetting for the

count elapsed value, elapsed value reading, first setting, and second
setting for XCUOO1H.

2. The smallest WY number of the I/0 assignment WY for the installation
location of the counter module which communicates with this command is set
in d. (Designate WY*¥*4,)

3. The top I/O number of the parameter area which sets the various parameters
(presetting value for the control content count elapsed value, first
setting, second setting) for communications is set in s.

4. The control bit which controls the start of communications, and top 1/0
No. of the communication control bit area in which the results of
communications are set in t.

Precautions

- Array variables cannot be used in d, s and t.

. Use s + 9 and t + 2 so that they do not exceed the I/0 range (R7FF, LO3FFF,

L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF).

If they do exceed the range,

then DER = 1 will be true, and communications will not be executed.
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5.

Description of the s area

S+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

(1) Return code

(2) Status

(3) Bydven aveE i
e (Eﬂt'usd§1e'by§the:usex

(4) Time out time

(5) Control content area

(6) Elapsed value presetting

(7) First setting

(8) Second setting

(9) Elapsed value

[:::]: User access prohibited area

(1)

(2)

(3)

(4)

: User setting area

Return code:

The execution results of the TRNS5 command are set.

Normal end — O

Abnormal end ~» % 0 (See TRNSO for details.)

Status:

The contents of the status word (WX***0) of the XCUOOlH are set.

System area:

When the TRNS5 command is executed, this area is used for TRNSS
system processing. This area cannot be used by the user.

Time out time:
This sets the time out time from the top of the TRNS5 command
execution to its completion.

= 0: No time out checking.
% 0: *10 ms time out check executed. ({Note 1)
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(5)

Control contents:

This designates the communications process executed by the TRNS

command for the counter module. Select the corresponding bit, and
set "1."

"1" can be set simultaneously for the following depending on the
control contents.

(1 to 7: If 0 is set, TRNS5 will not execute anything.)

bl5 b2 bl b0

Set 0

Count elapsed value presetting

Set the first and second setting

Count elapsed value and status

read out
(6) Elapsed value presetting:
This sets the presetting in the counter module elapsed value.
(7) First setting:
This sets the first setting in the counter module.
(8) Second setting:
This sets the second setting in the counter module.
(9) Elapsed value:
The current elapsed value data (WX***1) of the counter module is set.
Precautions
Note 1:

. Set the time out time as follows.

(1) When the one quantity counter module is installed in the basic or
expansion unit:

Set a value larger than the user program scan time.

(2) When the one quantity counter module is installed in a remote unit:

T

= max (user program scanning time, 30 msec), so that a value larger

than T should be set.
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6. Description of the t area

t+l t
! .
(|21

( [ : Bits set by user.)
(1) Communication execution:

When communication is started with the TRNS5 command, "1" is set by
the user program.

After communications, this bit will be reset to "0" by the TRNS5
command.

(2) Normal end:

When the communications by the TRNS5 command ends normally, "1" is
set.

When communications are started, this bit will be reset to "0" by the
TRNSS5 command.

(3) Abnormal end:
When the communications by the TRNS5 command ends abnormally, or
there is an error in the parameters, "1" is set.

When cowmunications are started, this bit will be reset to "0" by the
TRNS5 command.

Program Description
The following is an example of a program which uses the counter 1 quantity
module (XCUOO1H), and sets the counter elapsed value presetting, and the first

and second setting registers.

(1) XCUOOlH installation

Power CPU
supply

L———-—XCUOOIH

XCUOO1H is installed in slot 0 of the basic unit. XCUOOIlH is
assigned to WX0 to 3 and WY4 to 7.
The d parameter of the TRNS5 command should designate WY4.

- 170 -

6 SNYL



(2)

Internal output assignment

The programming example will use the following assignments.
actual applications, be sure to modify the I/0 numbers, etc.
according to the user program.

1/0 No. Purpose Remarks
WM 10 to 1A Parameter area
M 0 to 2 Communication control bit
R 0 Counter presetting flag
1 Sett?ng request flag for
settings
2 Counter elapsed value read
request flag
100 Communication start flag

TRNS 5
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Programming Example

Program Description

- 172 -

Bl HORRB | (80)
: o
(00882
THE § (HIBHOL0 MeE)
M (08083
— Riep =9 :
HieE? (03804
| MO =9 :
RiGD DI - (19045)
—i L8 HORRI
BBIS = 123
TR
ML DIl v )
i HBLS = HOBR? :
ML = 1333
MAL87= 1SSS
RiEp = 1
Rl DIF z (49887
— HHRLS = OO :
Rib = 1

Normal end processing
Request flag R100 clear

Error processing
Request flag R100 clear

Control content bit
Presetting
Presetting value

Control content bit
Set setting

First setting
Second setting

Control content bit
Read out

1]
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TRNS §

Name Two quantity counter module communications command

Ladder format Condition code Processing time (us) Remarks
TRNS6 (d,s,t) R7FG | R7F3 | R7F2 | R7FL | R7FO H-2000 H-700/ 300
DER ERR SD v C Average Maxitmum Average Maximum
t . . . . \-‘_\—
Command format No. of steps H-2002 H-702/302
TRNS6 (d,s,t) Conditions Step Average Maximum Average Maximum
- 5 450 840 599 1080
Bit Word Double word
TD, $S,WDT,
Usable 1/0 x |t |Rr,Lx| Ms TR, cU,| W |Wy 3:,WL rciox|py ES’DL Constant |Array Other
CUR,CT
d | Module instal- o
lation location

s | Top of parameter o In regard to "s," up

area to s + 25 is used.

t | Top of communi- o In regard.to "t," up

cations control to t + 2 is used.
bit area

Function

1. This command is used between the two quantity counter module (XCU232H) and
the CPU, This command is used to send the command and data to the CPU,
then receive the response data.

2. The smallest WY number of the I/0 assignment WY for the installation
location of XCU232H which communicates with the TRNS6 command is set in
d. (Designate WY¥%**4,)

3. The top I/0 number of the parameter area which sets the various parameters
(time out value, top I/O number and size of the transmission and reception
data area, etc.) for communications is set in s.

4. The control bit which starts and initializes communications, and top I/0
No. of the communication control bit area in which the results of
communications are set in t.

Precautions

. Array variables cannot be used in d, s and t.

. Use s + 25 and t + 2 so that they do not exceed the I/O range (R7FF, LO3FFF,

L13FFF, M3FFF, WRC3FF, WL3FF, WL13FF, WM3FF). If they do exceed the range,
then DER = 1 will be true, and communications will not be executed.
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5.

Description of the s area

S+1

5+8

S+9

5+10

S+12

S+14

5+16

5+18

$+20

S+22

S+24

(1) Return code

(2) Status

(3) System area

(4) Time out time

(5) Control content area

(6) 1 quantity current value

(7) 1 quantity current value
setting

(8) 1 quantity comparative
value

(9) 1 quantity comparative
value setting

(10) 2 quantity current value

(11) 2 quantity current
value setting

(12) 2 quantity comparative
value

(13) 2 quantity comparative
value setting

User access prohibited area

:: User setting area

(1)

(2)

(3)

Return code:

The execution results of the TRNS6 command are set.

Normal end — O

Abnormal end == % 0 (See TRNSO for details.)

Status:

The contents of the status word (WX***(0Q) of the XCU232H are set.

System area:

When the TRNS6 command is executed, this area is used for TRNS6
system processing. This area cannot be used by the user.
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(4)

(5)

(6)
N
(8)
(9

(10)

(11)
(12)

(13)

Time out time:

This sets the time out time from the top of the TRNS6 command
execution to its completion.

= 0: No time out checking.

# 0: *10 ms time out check executed. (Note 1)

Control contents:
This designates the communications process executed by the TRNS

command for the counter module. Select the corresponding bit, and
set "1."

11 10 9 8 3 2 1 0
2 quantity 1 quantity
0 0 0 0| Comparative | Current {0 O O O | Comparative | Current
value value value value

e |y |2l @ | 8 | wiy
212 |58 £l 3|53
44 ] + "U & o
r A $ | 8|83
W é’ 0 [ w > [ 7] P~

"1" can be set simultaneously for these depending on the control
contents.

If HOO000 is set, TRNS6 cannot execute anything.

1 quantity current value read out area (s+4: Lower, s+5: Upper)
1 quantity setting data storage area (lower then upper)

1 quantity comparative value read out area (lower then upper)

1 quantity comparative value setting data storage area (lower then
upper)

2 quantity current value read out area (lower then upper)

2 quantity current value setting data storage area (lower then upper)

2 quantity comparative value read out area (upper then lower)

2 quantity comparative value setting data storage area (lower then
upper)
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6.

Description of the t area

(3)[(2) (1}

( [ : Bits set by the user.)
(1) Communication execution:

When communication is started with the TRNS6 command, "1" is set by
the user program. After communications, this bit will be reset to "O"
by the TRNS6 command.

(2) Normal end:

When the communications by the TRNS6 command ends normally, "1" is
set.

When communications are started, this bit will be reset to "0" by the
TRNS6 command.

(3) Abnormal end:

When the communications by the TRNS6 command ends abnormally, or
there is an error in the parameters, "l1" is set.

When communications are started, this bit will be reset to "0" by the
TRNS6 command.

Precautions

Note 1:

. Set the time out time as follows.

(1) When the two quantity counter module is installed in the basic or
expansion unit: Set a value larger than User Program Scanning Time x
Control Contents x 2.

Example: Scanning time = 30 msec
Control contents = 3 (1 quantity current value read out and
setting, 2 quantity current value

setting)

In the above example, a value larger than 30 x 3 x 2 =
180 msec must be set.

(2) When the one quantity counter module is installed in a remote unit:

T = max (user program scanning time, 30 msec), so that a value larger
than T x Control Contents x 2 must be set,
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Programming Example

The following is a programming example in which the 2 quantity counter module
(XCU232H) is used from initialization to operation.

1. XCU232H installation

Power CPU
supply

\\p

N\

R

XCU232H

XCU232H is installed in slot 4 of the basic unit. XCU232H is assigned to
WX40 to 43 and WY44 to 47.
The d parameter of the TRNS6 command should designate WY44.

1/0 No. Type Remarks
WM 10 to 25 Parameter area
M 0 to 2 Communication control bit
R D All read out flag
1 2 quantity comparative value

setting flag

2 2 quantity current value
setting flag

3 1 quantity comparative value
setting flag

4 1 quantiﬁy current value
setting flag

100 Communication start flag
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Programming Example

RIBD HoBge
—t O
TRS 6 (HYBO4H.HHB1 46800 )
HaBg!
] RES = ¢
NBBB2
- I RBS =8
ReBs  DIFE
i} W19 = HEStS
RIS =1
RA1  DIFL
| —f—————Hi1 = Hatieg
HZ8 = HS6
WA 27 = HBA12
RGBS =1
RE2 DI
—{—! WA = HBo6H
4B 24 = HUSE7
I8 257 HB23
R =1
83 DIF}
i} W19 = HOORS
i 20 = HS678
B 21 = HBA
RS =1
ROB(  DIFY
i} R (9 = HBOR2
BB 1 = HG89
A8 1D = HBRAS
RBS =1
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(8661
S

(88862)

(88863)

(80884)

(88885)

(88860)

(BB68?)

(86868)

(86863)

Normal end processing

Request flag R100
clear

Error processing
Request flag R100
clear

Control content
All read out

Control content:
2 quantity
comparative value
setting

Control content:
2 quantity current
value setting

Control content:
1 quantity
comparative value
setting

Control content:
1 quantity current
value setting

IiaHHII



TRNS 6

Program Description

1.

When communication start condition R100 is set, the communication
execution flag MO is turned on.

Communications processing is executed for the 2 quantity counter module.

When the normal end flag Ml is set, normal end processing is executed and
communication start condition R100 is cleared.

When the abnormal end flag M2 is set, abnormal end processing is executed
and communication start condition R100 is cleared.

When all the all read out condition for 1 quantity and 2 quantity RO is
set, the control contents are set, and the communication start condition
R100 is turned on.

When the 2 quantity comparative value setting condition Rl is set, the

control contents are set, and the communication start condition R100 is
turned on.

When the 2 quantity current value setting condition R2 is set, the control
contents are set, and the communication start condition R100 is turned on.

When the 1 quantity comparative value setting condition R3 is set, the
control contents are set, and the communication start condition R100 is
turned on.

When the 1 quantity current value setting condition R4 is set, the control
contents are set, and the communication start condition R100 is turned on.
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FUN 10
(SIN)

[Name] SIN function

Ladder format Condition code Processing time (ps) Remarks
FUN 10 (S) R7F4| R7F3 [R7F2 | R7F1 | R7FO H-2002 H-702/302
* (SIN (8)) DER | ERR SD A c Average | Maximum | Average | Maximum
i . . .
Command format No. of steps 25 27 50 54
FUN 10 (S) Conditions Step
* (SIN (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WK, DR, | Constant Other
XiY|L,| MS,TMR,CU,| WX | WY | WL, ] TC| DX | DY | DL,
M | RCU,CT WM DM
S | Argument o S to S+2 are
used.
[Function]
S+2 . S+1 S

L]
l Integer part I Fraction part ] — SIN 0 to 360°

+ The SIN value having a sign specified by S or a binary value as an argument is calculated, and
the integer part is set in S+2 and the fraction part is set in S+l1.

« The SIN value is expressed by a binary value and a negative number is expressed by twos
complement.

. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

LD X00100
xommliﬂ WR0100 = 40 AND DIFO
FUN 10(#R0100) (
WRO100=40
FUNIO  (WRO100)

1

[Program explanation]
. An angle of 40° is set in WR0100.

. The SIN operation is performed at the leading edge of X00100, and the fraction part of the
result is set in WR0101l in a binary value and the integer part is set in WR0102.

Execution result: WR0102 = HO000, WR0101l = HA48E, WR0100 = H0028

[Precautions]

. The argument S is given by an angle (degree) and ranges from O to 360. When S is beyond the
limits, DER = 1 and no operation is performed. .

. When S+1 and S+2 are beyond the maximum I/0 number, DER = 1 and no operation is performed.
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[Name] COS function
Ladder format Condition code Processing time (us) Remarks
FUN 11 (S) R7F4 | R7F3 {R7F2 | R7F1 | R7FQ H-2002 H-702/302
* (Cos (8)) DER | ERR SD v C Average | Maximum | Average | Maximum
Command format No. of steps 35 37 52 56
FUN 11 (S) Conditions Step
* (cos (8)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, | Ms,TMR,cU, | WX | WY | WL, | TC | DX | DY| DL,
M RCU,CT WM DM
S | Argument o S to S+2 are
used.
[Function]
S+2 . S+1 S

[X] o 13 (] 13 L]

I Integer part !Fraction part_] «—— (0§

. The COS value having a sign specified by S or a binary value as an argument is calculated, and
the integer part is set in 5+2 and the fraction part is set in 5+1.

. The COS value is expressed by a binary value and a negative number is expressed by twos
complement.

. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

X00101 DIF} WROIL0 = [10 ALzﬂxg:;(ljl
1 =
. — FUN 11 (WROIL0) (
WRO110=110

FUNIL  (WROL10)
]

[Program explanation]
. An angle of 110° is set in WRO0110.

. The COS operation is performed at the leading edge of X00101, and the fraction part of the
result is set in WR011ll in a binary value and the integer part is set in WRO11l2.

Execution result: WR0112 = HFFFF, WR011l = HA871, WR(0110 = HOOQ6E

[Precautions]

. The argument S is given by an angle (degree) and ranges from 0 to 360. When S is beyond the
limits, DER = 1 and no operation is performed. )

. When S+1 and S+2 are beyond the maximum I/O number, DER = 1 and no operation is performed.
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[Name] TAN function

FUN 12
(TAN)

Ladder format Condition code Processing time (ps) Remarks
FUN 12 (S) R7F4 | R7F3 |R7F2 | R7F1 | R7FO H-2002 H-702/302
* (TAN (S)) DER | ERR sD v c Average | Maximum | Average | Maximum
Command format No. of steps 36 38 53 55
FUN 12 (S) Conditions Step
* (TAN (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x{ Y| .,| MS,T™R,CU,| WX | WY | WL, | TC| DX | DY| DL,
M | RCU,CT WM DM
S | Argument o S to 5+2 are
used.
[Function]
S+2 . S+1 S

[k 0 % 15 [

)
~— AN
r Integer part l Fraction part J

. The TAN value having a sign specified by S or a binary value as an argument is calculated, and
the integer part is set in 542 and the fraction part is set in S5+l.

. The TAN value is expressed by a binary value and a negative number is expressed by twos
complement.

. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

LD X00102
Xﬂngimf?ﬂ WRO105 = 45 AND DIF2
FUN 12 (WROLOS) (
WRO105=45
FUN 12 (WRO105)

[Program explanation] ]

. An angle of 45° is set in WRO105.

. The TAN operation 1s performed at the leading edge of X00102, and the fraction part of the
result is set in WR0106 in a binary value and the integer part is set in WRO107.

Executlion result: WR0107 = HO001l, WR0106 = 10000, WR0OL105 = HOO2D

[Precautions]

. The argument S is given by an angle (degree) and ranges from 0 to 360, When S = 90 or 270,
H7FFF or HFFFF is set in S+2 or S+1. When S is beyond the limits, DER = 1 and no operation is
performed. When S+1 and S+2 are beyond the maxlmum I1/0 number, DER = 1 and no operation is
performed.
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[Name] ARC SIN function

Ladder format Condition code Processing time {ps) Remarks
FUN 13 (8) R7F4| R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (ASIN (S)) DER | ERR SD v C Average | Maximum | Average | Maximum
t
L . . . .
Command format No. of steps 112 114 216 220
FUN 13 (8) Conditions Step
* (ASIN (S)) - 3
Bit Word Double word
Usable I/0 R,| TD,SS,WDT, WR, DR, | Constant Other
x{viwL,| Ms,mm,cu,| wx| wy|wL,| Tc| DX |DY| DL,
M | RCU,CT WM DM
] Argument o S to 542 are
(fraction) used.
S+1{ Argument o
(integer)
[Function]
S+2 S+1 S

0 13 L]

13 o (%]
[7 0 to 90, 180 to 27Q4J - SN I Integer part l Fraction partl

. The SIN! value having a binary value specified by S (fraction part) and S+l (integer part)
as an argument is calculated and outputted to 5+2.

. The SIN"1 value is an angle (degree) ranging from 0 to 90 or from 180 to 270 and expressed
by a binary value.

. When operations are performed normally, DER = 0.
. The data in the fraction part is the real value x 63335.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

LD X00103
mmf___l){”? DRO010-110000AEE AXD DIF3
il FUN 13(WR0010) [
DROO10=HOOOA48E
FUN 13 (WRO010)
[Program explanation] ]

. Data is set in DR0O010 (WR0010, WROO1l).

. The SIN1 operation is performed at the leading edge of X00103, and the result is set in
WR0012 in & binary value.

Execution result: WR0012 = H0028, WR0O01l = HO00O, WRO010 = HA4SE

[Precautions]
. When | S+1.51> 1, DER = 1 and no operation is performed.

. When S+1 and $+2 are beyond the maximum 1/0 number, DER = 1 and no operation is performed.
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[Name] ARC COS function

FUN 14
(ACOS)

Ladder format Condition code Processing time (us) Remarks
FUN 14 (S) R7F4| R7F3 | R7F2 | R7F1| R7FO H-2002 H-702/302
* {ACOS (8)) DER | ERR SD v C Average | Maximum | Average | Maximum
Comnmand format No. of steps 114 115 218 221
FUN 14 (S) Conditions Step
* (ACOS (S5)) - 3
Bit Word Double word
Usable I/0 R, } TD,SS,WDT, WR, DR, | Constant Other
x| y|L,| Ms,T™™r,cu,| wx| wy|wL,| TC| DX| DY| DI,
M | RCU,CT WM DM
S Argument o S to S+2 are
(fraction) used.
S+1 | Argument o
(integer)
{Function)
S+2 S+1 S

i3 o 13 9 15 0

— 05 I Integer part [ Fraction partl

. The C0S™! value having a binary value specified by § (fraction part) and S+l (integer part)
as an argument is calculated and outputted to S+2.

. The €05~1 value is an angle (degree) ranging from O to 180 and expressed by a bimary value.
. When operations are performed normally, DER = 0.
. The data in the fraction part is the real value x 65535.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

LD X00104
XW‘H"’: DROOZ4=fIFFFFABT AND DIF4
FUN 14 (WRO024) t
DROC24-IFFFFABT]
FUN 14 (ARO024)

]

[Program explanation]
. Data is set in DRO024 (WR0024, WR0025).

. The cos™1 operation is performed at the leading edge of X00104, and the result is set in
WR0026 in a binary value.

Execution result: WR0026 = HOO6E, WR(0025 = HFFFF, WR0024 = HA871

[Precautions]
. When | S+1.581> 1, DER = 1 and no operation is performed.

. When S+l and S+2 are beyond the maximum I/0 number, DER = 1 and no operation is performed.
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{Name] ARC TAN function

Ladder format Condition code Processing time (us) Remarks
FUN 15 (S) R7F4| R7F3 | R7F2 | R7F1 | R7FO H-2002 H~-702/302
* (ATAN (S)) DER | ERR SD v C Average | Maximum | Average | Maxinum
Command format No. of steps 123 125 237 241
FUN 15 (8) Conditions Step
* (ATAN (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x{ v|L,| Ms,™R,cu,| wx| wt| wL, | Tc| Dx| DY | DL,
M | RCU,CT WM DM
S Argument [¢] S to S+2 are
(fraction) used.,
S+1 { Argument o
(integer)
[Function]
S+2 S+1 . S

13 0 5 0 5 [ ]
I 0 to 180 J — TANY ﬁnteger part IFtaction part J

. The TAN"! value baving a binary value specified by § (fraction part) and S+l (integer part)
as an argument is calculated and outputted to S+2.

. The TAN"! value is an angle (degree) ranging from 0 to 180 and expressed by a binary value.
. When operations are performed normally, DER = 0.
. The data in the fraction part is the real value x 65535.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

LD X00105
ﬂnlﬁi—ZH? DRO030=110001.0000 AND DIFS
FUN 15 {(WRCO30) (
DROQ3C+I100010000
FUN 15 (WROO30)

]

[Program explanation]
. Data is set in DR0030 (WR003C, WR0031).

. The TAN"1 operation is performed at the leading edge of X00105, and the result is set in
WR0032 in a binary value.

Execution result: WR0032 = HO02D, WR0031 = H0O001, WR0030 = HO000

[Precautions]

. When S+1 and $+2 are beyond the maximum I/0 number, DER = 1 and no operation is performed.
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[Name] Data search (Data search function)

FUN 20
(DSRCH)

Ladder format Condition code Processing time (ps) Remarks
FUN 20 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302 Two matched data
are found in the
* (DSRCH (S)) | DER | ERR SD v C Average | Maximum | Average | Maximum | 10-word table.
Command format No. of steps 104 270
FUN 20 (S) Conditions Step
* (DSRCH (S)) - 3
Bit Word Double word
Usable I/0 R,| TD,SS,WDT, WR, DR, | Constant Other
X|Y|L,| MS,TMR,CU, | WX| WY | WL, [ TC{ DX ] DY | DL,
M | RCU,CT WM DM
S Search data o
S+1 | Top 1/0 No. of o The real
data table address is set.
S+2 | No. of search o S to S+4 are
words used.
[Function) . The search data specified by the word intermal
output is searched for withio the word number
. .. bata table range, specified by S+2, of the top 1/0 (the
3 § “'“hd““h///——- s real address is specified) specified by S+1,
£ |5t [Top 1/0 Wo. o ' and the data position (relative position from
& | S+2[No. of words : Lat the top I/0), which is found first, is
o (g3 TR ati patched data df 8% outputted to S+3 and the data quantity, which
3[ posltion 1 -/ ' is found, 1s outputted to S+i.
K] S+4] Quantity n ]
n words T 1 Matched data d 3;:‘:5 . When no matched data is found, 0 is set in S+3.
t
t
: ~a"th . Set the real address of the search top 1/0 in
ath patched dats d) S+1 using the ADRIO instruction. ADRIO (S+1,
' top 1/0)
1
_ gt . When operations are performed normally, DER = (.
* The contents of ( ) are indications when the
{Program examplel] ladder editor is used.
LD X00200
¥00200 DIF10 AND BIFIO Data H1010 is searched for among 256
b | WR0100=HL010 [ words of WM0OO., After searching, the
ADRIO(WRO0101, WMOOO), data position is set in WR0103 and the
WRO102:10100 ¥R0100-H1010 data quantity is set in WR0104.
FUN 20(HRO100) ADRIO (WROLO01, WMOOO)
WR0102=H0100
FUN20 (WR0100)
]
[Precautions]

. Set the real address of WR, WL, or WM as a parameter of S+l using the ADRIO instruction. When
other addresses are set, DER = 1 and no processing is performed.

. When S to S+4 or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

. When S+l and S+2 or the areas specified by them are beyond the maximum I/0 number, DER = 1 and
no processing is performed.
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[Name] Table search (Table search function)

Ladder format Condition code Processing time (us) Remarks
FUN 21 (S) R7F4| R7F3 | R7F2 | R7F1 | R7F0O H-2002 H-702/302 The 10th block
(one biock is 2
* (TSRCH (S)) | DER | ERR SD \ o Average | Maximum | Average | Maximum | words in length)
is searched for.
! . . . .
Command format No. of steps 235 476
FUN 21 (S) Conditions Step
* (TSRCH (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, | M5, TMR,CU, | WX | WY| WL, | TC| DX | DY | DL,
M | RCU,CT WM DM
S Data table top o The real
I/0 No. address is set.
S+1 | Length of one o S to S$+3 are
block used.
S+2 | Search block o
No.
S+3 | Fetch table o The real
top I/0 No. address is set.
[Function] Data table . The data block whose number is specified by S+2
Tate tabic ton 175 n 11 s1ock is fetched from the data table, which is
u S |(resl address) al m words 1 defined by the word internal outputs S and S+1,
3] S+1 | Length of one block » UAL 1 and stored from the I/0 specified by S+3.
3] 5+2|Search block No. n al+m i
H] m words Block
M1 gag|Fetch table ?’im | 2, Set the real addresses of top I/0 in S+l and
resl address) @ sh+zm-l 543 using the ADRIQ instruction. ADRIO (S+l1,
Fetch data table top 1/0)
a2 i+ (n=-1) 'm ¥
- w words| | Block . When operations are performed normally, DER = O.
n
a2+¢m- 1 sras mmb * The contents of ( ) are indications when the
ladder editor is used.

[Program example]

X00201 DIF11 LD X00201 i WROLI2=10
— b——— ADRIO (#R0110. $44000) AND DIFII ¢ ADRIO(WROL13, WN100)
WROL11=2 [ -
WRO112=10 H
ADRIO (WROL13, WMEOO) ADRID (HEOL L0, S4O00) :
[Program explanation} WRo111=2

The 10th data block is fetched from the data table (one block consists of 2 words) of WMOOO and
set in the area of WM100.

[Precautions]

. Set the real addresses of WR, WL, or WM as parameters of S+l and S+3 using the ADRIO
instruction. When other addresses are set, DER = 1 and no processing is performed.

. When S to S+3 or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

. When S to S+3 or the areas specified by them are beyond the maximum I/0 number, DER = 1 and no
processing 1s performed.
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Decimal ASCII data

16-bit unsigned binary data

s LR}

[Name] 16-bit unsigned bimary -> Decimal ASCII conversion (Binary to decimal ASCII)
Ladder format Condition code Processing time (ps) Remarks
FUN 30 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (BINDA (S)) | DER | ERR SD v c Average | Maximum | Average | Maximum
-
Conmand format No. of steps 63 82 130 170
FUN 30 (S) Conditions Step
* (BINDA (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|{Y} L,| MS,TMR,CU, | WX| WY| WL,] TC| DX | DY | DL, -
M | RCU,CT WM DM
S | Argument (con- o S to $+3 are
version data) used.
[Function] . The 16-bit unsigned binary data specified

by the argument S is converted to a
5-digit decimal ASCII code and set inm S+1
to S+3.

s[ 0 to 65535 J = S+1 10° 10° « The conversion result is suppressed to 0
S+ TR and the digits are H20 (space).
10%: ASEII code in the S+3[ 100 i WU . The remaining digits after ASCII
10% place conversion are null, indicating the end of
character string.
* The contents of ( ) are indicationms . When operations are performed normally,
vhen the ladder editor 1s used. DER = 0.
[Program example]
LD ¥00300
X BIF AND DIF:
00&?1_4 ?0 WR0000=12345 [ %
1M
FUN 300fR0000) WR0000=12345
FUN 30 (WR0OGO)

]

[Program explanation]

« Binary data of 12345 which is set in WR0000 is converted to an ASCIIX.
is set in WR0001 to WR0003.

The conversion result
Execution result: WRO000 = 12345 (H3039), WR0001 = H3132, WR0002 = H3334, WR0003 = H3500

[Precautions]

+ When S+l and S+2 are beyond the maximum 1/0 number, DER = 1 and no processing is performed.
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[Name] 32-bit signed binary -> Decimal ASCII conversion (Double binary to decimal ASCII)

Ladder format Condition code Processing time (us) Remarks
FUN 31 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (DBINDA (S))| DER | ERR SD v c Average | Maximum | Average | Maximum
Command format No. of steps 160 226 310 438
FUN 31 (S) Conditions Step
* (DBINDA (S)) - 3
Bit Word Double word
Usable 1/0 R, | 1TD,SS,WDT, WR, DR, | Constant Other
x| Y| L,| MS,TMR,CU, | WX| WY | WL, | TC DX | DY | DL,
M | RCU,CT WM pM
S Argument o -2147483648
(low order) to 2147483647
S+1} Argument o
(high order)

[ Function] . The 32-bit signed binary data specified by
$ (low order) and S+l (high order) is

32-bit signed binary data converted to a 10-digit decimal ASCII code

S |Low-order 16 bits | S+2 sign | 10° and set in S+2 to 5+7.
S+ | {High-order 16 bits S+3 10: i 10: . When the sign is positive, H20 (space) is
51 Positi H20 ¢ ) S+d 10 i 10 provided. When the sign is negative, H2D
gn: 08 ve! ¢ ' 3 -
Negative: H2D (il)me S+5 10 : 10 (-) is provided.
S+6 10? ; 10'
10": ASCII code in the S+17 1 NULL . The conversion result is suppressed to 0

10 place and the digits are H20 (space).
. The remaining digits after ASCII conversion are null, indicating the end of character string.
. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

LD X00301
%0036 DIF
;‘_{ .3' DROO10=-1234567 AND DIF31
' FUN 31 (WROO10) {
DROOLO=- 1234567

FUN 31 (WROOL0)
]

{Program explanation]
. Binary data of -1234567 which is set in DROO10 (WR0010, WR0011) is converted to an ASCII.
. The conversion result is set in WR0012 to WROQ17.

Execution result: DRO010 = 1234567 (HFFED2979), WR0012 = H2D20, WR0013 = H2020,
WR0014 = H3132, WROO1l5 = H3334, WRO016 = H3536, WR0017 = H3700

[Precautions]

. When S+1 to S+7 are beyond the maximum 1/0 number, DER = 1 and no processing is performed.
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[Name] 16-bit binary —> Hexadecimal ASCII conversion (Binary to hexa ASCII)

Ladder format Condition code Processing time (us) Remarks
FUN 32 (S) R7F4 | R7F3 | R7F2| R7F1}| R7F0 H-2002 H~702/302
* (BINHA (S)) | DER | ERR SD v C Average | Maximum | Average | Maximum
e
Command format No. of steps 48 64 97 131
FUN 32 (S) Conditions Step
* (BINHA (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, | MS,™R,cU, | wx| wy| wL,| Tc| px | DY| DL,
M { RCU,CT WM DM
S | Argument o S to S+3 are
used.
[Function] « The 16-bit unsigned binary data specified by

the argument S is converted to a 4-digit

Hexadecimal ASCII data hexadecimal ASCII code and set in S+1 to S+3.

16-bit unsigned binary data

.7 []

S| osroFERy | S+1 16' 16

S+2 168 : 16 . Null behind the ASCII data means the end of
S+3 NULL character string.

16%: ASCII code in the 16" place

« The conversion result is not suppressed to 0.

. When operations are performed nermally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Program example}

1D %00302
xoosoz}_{oluF” WRO020-H1234 AND DIF32
' FUN 32(WR0020) !
WR0020=1$1234

FUN 32 (WROO20)
]

[Program explanation]
. Binary data of H1234 which is set in WRC020 is converted to an ASCII.
« The converslon result is set in WR0021 to WR0023.

Execution result: WR0020 = H1234, WR0021 = H3132, WR0022 = H3334, WR0023 = HO0GO

[Precautions]

. When S+l to S+3 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Name] 32-bit binary —-> Hexadecimal ASCII conversion (Double binary to hexa ASCII)
Ladder format Condition code Processing time (us) Remarks
FUN 33 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (DBINHA (S))| DER | ERR SD v c Average | Maximum | Average | Maximum
Command format No. of steps 61 79 124 160
FUN 33 (S) Conditions Step
* (DBINHA (S)) - 3
Bit Word Double word
N Usable I/0 R, | TD,8S,WDT, WR, DR, | Constant Other
X} Y| L, | MS,™R,CU, | WX} WY | WL, | TC | DX | DY DL,
M | RCU,CT WM DM
S Argument o HO0000000 to
(low order) HFFFFFFFF
S§+1 | Argument o S to S+6 are
(high order) used.
{ Function] . The 32-bit binary data specified by S (low

order) and S+1 (high order) is converted to

-di h 1 II cod d
32-bit unsigned binary data Hexadecimal ASCII data g+g togéi6.exadecima ASCIT code and set in

14 LI 0

S | Low—order 16 bits 7 : .
S+ ] | Higher 16 bits = §+2| I8 : 16 . The conversion result is not suppressed to 0.
S$+3 16° ; 16"
S+4 18 i 16 . Null behind the ASCII data means the end of
16%: ASCII code in the  S+5| 18 © 16 character string.
n
167 place S+6 NLL . When operations are performed normally, DER
= 0.
* The contents of ( ) are indications
when the ladder editor is used.
—  [Program example]
| LD %00303
XOOBO;:]{]FI% DR0030=H001289A AND DIF33
FUN 33(WR0030) (
DROO30=H001289A8
FUN 33 (WROQ3D)

]

[Program explanation]
. Binary data of H001289AB which is set in DRO030 is converted to an ASCII.
. The conversion result is set in WR0032 to WR0036.

Execution result: DRO030 = HO01289AB, WR0032 = H3030, WR0033 = H3132, WR0034 = H3839,
WR0035 = H4142, WRQO36 = HO000

[Precautions]

. When S+1 to S+6 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Name] 16-bit BCD ~> Decimal ASCII conversion (BCD to decimal ASCII)
Ladder format Condition code Processing time (ps) Remarks
FUN 34 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H~700/302
* (BCDDA (S)) | DER | ERR SD v c Average | Maximum | Average | Maximum
T - |- |-
Command format No. of steps 54 71 110 145
FUN 34 (S) Conditions Step
* (BCDDA (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X| Y| L, i MS,T™R,CU, | WX | WY| WL, | TC| DX | DY | DL,
M | RCU,CT WM DM
S | Argument (BCD) o S to S+3 are
used.
[Function] . The 16-bit BCD data specified by the

Hexadecimal ASCII data argument S is converted to a 4-digit decimal
ASCII code and set in S+l to S+3.

(] 1 10 . 1 4 3 113 41 L)

L]
S l 00 ¢ 10° 0 10 ¢ 10°J‘$ S+1 10: f 1% . The conversion result is suppressed to 0 and
10%: BCD value in the §+2 100 i 10 the digits are H20 (space).
10" place S+3 NULL

10®: ASCII code in the 10 place

. Null behind the ASCII data means the end of
character string.

* The contents of ( ) are indications . When operations are performed normally, DER
when the ladder editor is used. = 0.

[Program example]

X00304 DIF LD X00304
S WROO30-110123 AND DIF34
FUN 34 (YR0030) (
WROU30:10123
FUN 34 (WROO30)

]

[Program explanation]
. BCD data of HO123 which is set in WR0030 is converted to an ASCII.
. The conversion result is set in WR0031 to WR0033.

Execution result: WR0030 = H0123, WR0031 = H2031, WR0032 = H3233, WR0033 = HO000

[Precautions]
. When S is other than BCD data, DER = 1 and no processing is performed.

. When S+1 to S+3 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Name] 32-bit BCD -> Decimal ASCII conversion (Double BCD to decimal ASCII)
Ladder format Condition ccde Processing time (ps) Remarks
FUN 35 (S) R7F4 | R7F3 | R7F2 1 R7F1 | R7FO H-2002 H-702/302
* (DBCDDA (S)) | DER | ERR Sh v c Average | Maximum | Average | Maximum
Command format No. of steps 72 92 149 190
FUN 35 (S) Conditions Step
* (DBCDDA (5)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X| Y| L, | MS,TMR,CU, | WX| WY | WL, | TC| DX {DY | DL,
M |RCU,CT WM DM
S Argument o S indicates BCD
(low order) data.
S+1 | Argument o S to S+6 are
(high order) used.
[Function] . The 32-bit BCD data specified by S (low
Hexadecimal ASCII data order) and $+1 (high order)} is converted to
32-bit BCD data ' .1 . a 8-digit decimal ASCII code and set in 5+2
13 1t 11 ] 1 4 3 o
+ r H (] to S5+6.
Y T R S e
S+1 (10" i10* i10* 10 - : n . The conversion result is suppressed to 0 and
S+d4 10 : 10 the digits are H20 (space).
10": BCD value in the 10® place S+5| 100 : 10°
S+6 NULL . Null behind the ASCII data means the end of
10™: ASCII code in the 10™ place character string.
* The contents of ( ) are indications when . When operations are performed normally, DER
the ladder editor is used. = 0.
[Program example]
LD X00305
X00305 DIF
— 315 DRO040-100120567 AND DIF35
' FUN 35(WR0040) {
DRO040=H00120567
FUN 35(WROO40)

]

[Program explanation]

. BCD data of H00120567 which is set in DRO040 is converted to am ASCII.

. The conversion result is set in WR0042 to WRO046.

Execution result: DRO040 = HO0120567, WR0042 = H2020, WR0043 = H3132, WR0044 = H3035,
WR0045 = H3637, WR0046 = HO000

{Precautions]

. When S and S+l are other than BCD data, DER = 1 and no processing is performed.

. When S+l to S+6 are beyond the maximum I/O number, DER = 1 and no processing is performed.
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[Name] Unsigned 5-digit decimal ASCII -> 16-bit binary conversion (Decimal ASCII to binary)
Ladder format Condition code Processing time (us) Remarks
FUN 36 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 1-2002 H-702/302
* (DABIN (S)) | DER | ERR SD v c Average | Maximum | Average | Maximum
Coumand format No. of steps 101 123 207 254
FUN 36 (S) Conditions Step
* (DABIN(S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y}|L, | MS,TMR,CU, | WX| WY| WL,] TC| DX | DY | DL,
M |RcU,CT WM DM
S Argument o S to S+2 are
(high order) combinations of
HOO, H20, and
S§+1 | Argument o H30 to H39. §
(middle order) to S+2 are used.
S5+2 | Argument o
(low order)

[Function] . The unsigned 5-digit decimal ASCII data
specified by S (high order), S+1 (middle
Unsigned decimal ASCII data 16-bit binary data order), and S$+2 (low order) is converted to
16-bit binary data and set in S5+3.
s {10 T 10 | = s+3
S+1 100 010 . HOO and H20 (null, space) in the high order
S+2 10° @ Hoo positions are processed as H30 (0).

(0-suppressed digits)
10%: ASCII code in the 10™ place

. When operations are performed normally, DER = 0.
* The contents of ( ) are indications
when the ladder editor is used.

[Program example]

100306 DIF3% LD X00306 © WROO52:113500
WRO0S0-H3132 :
1 .
— | HROOS1 3394 Ar:n DIF3% ; 1]=uu 36.(MR0050)
:EN 3«252wn0050) w0312
WROO51-H3334

[Program explanation]
. ASCII data 1, 2, 3, 4, and 5 which are set in WR0050 to WR0052 are converted to binary data.
. The conversion results are set in WR0053.
Execution result: WR0050 = H3132, WR0051 = H3334, WR0052 = H3500, WR0053 = 12345 (H3039)
[Precautions]
. When 5-digit ASCII codes which are set in S to S+2 are other than H30 to H39 (0 to 9), DER =1
and no processing is performed. This is not applied to HOO and H20 (null, space) in digits
which are suppressed to 0.

. When S+1 to S+3 are beyond the maximum I1/0 number, DER = 1 and no processing is performed.

. When data is more than 65 536, DER = 1 and no processing is performed.
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[Name] Signed 10-digit decimal ASCII -> 32-bit binary conversion (Double decimal ASClI to binary)
Ladder format Condition code Processing time (us) Remarks
FUN 37 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (DDABIN (S)) | DER | ERR SD v C Average | Maximum | Average | Maximum
Command format No. of steps 154 193 329 413
FUN 37 (S) Conditions Step
* (DDABIN(S)) - 3
Bit Word Double word
Usable I1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| v{L, |Ms,™r,cu, | wx| wy|wL, | TC| DX |DY | DL,
M |Rrcu,CT WM DM
S Argument o The sign is HOO
(ASCII code) or H2D. The
other digits
4 4 e are combinations
of HOO, H20, and
S+5 | Argument o H30 to H39. S
(ASCII code) to S+7 are used.
[Function] . The signed 10-digit decimal ASCII data
specified by the arguments S to $+5 is —
converted to 32-bit binary data and set in S
Signed ASCII data Signed 32-bit binary data $+7 (high order) and S+6 (low order). ég
s [ sign 1 10° =  S+6 [Low-order 16 bits . The argument is a combination of HOO, H20, -
S+1 100 10 S+ 7 High-order 16 bits H30 to H39, and H2D (-).
S+2 100 10°
S+3 TR . HOO and H20 (null, space) in the high
- —{ 10%: ASCII code in the 10" order positions are grocessed as H30 (0).
S+4 10 10 place (0~suppressed digits
S+5 10° ;  Hoo
Sign: H2C (space): Positive . When operations are performed normally,
H2D (-): Negative DER = Q.

. Signed data ranges from -2147483648 to
214783647,

* The contents of ( ) are indications
when the ladder editor is used.
[Precautions]
. In cases except for that the sign is H20 or H2D and the other digits are H30 to H39 (0 to 9),
DER = 1 and no processing is performed. This is oot applied to HOO and H20 (null, space) in
digits which are suppressed to 0.

. When data is other than -2147483648 to 214783647, DER = 1 and no processing is performed.

. When S+l to S+7 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Program example]}

LD X00307
X00307 - DIF37 WR00G0=112032 A?D e
I ) -
— WRO061=1{3134 WR0O0GO 112032
WR0062-H3734 WROOG3 =H3134
WRO063=H3833 WR0OG2=113734
WRO0G4 =i3634 WRO063-113833
KRO0GS=H3BOO WR0OGA 113634
FUN 37(WR0060) WROOG5:113800
FUN 37 (WR00GO)

]

[Program explanation]

. ASCII data "-", 2, 1, 4, 7, 4, 8, 3, 6, 4, and 8 which are set in WR0060 to WR0065 are
converted to binary data.

. The conversion results are set in WR0067 (high order) and WR0066 (low order).

Execution result: WR0060 = H2D32, WR0061 = H3134, WR0062 = H3734, WR0063 = H3833,
WR0064 = H3634, WR0065 = H3800, DRO066 = -2147483648 (HB80000000)

- 196 -



[Name] 4-digit hexadecimal ASCII -> 16-bit binary conversion (Hexa ASCII to binary)
Ladder format Condition code Processing time (us) Remarks
FUN 38 (S) R7F4 | R7F3 | R7F2 [ R7F1 | R7FO H-2002 H-702/302
* (HABIN (S)) | DER | ERR SD A C Average | Maximum | Average | Maximum
Command format No. of steps 81 102 168 214
FUN 38 (S) Conditions Step
* (HABIN (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x|Y|L,|MS,™R,CU, | WX|WY|WL, | TC| DX |DY | DL,
M ] RCU,CT WM DM
S Argument o Combinations of
(high order HOO, H20, H30
ASCII data) to H39, and H4l
to H46
S+5 | Argument o S to S+2 are
(low order used.
ASCII data)
[Function] . The 4-digit hexadecimal ASCII data specified by
the arguments S and S+l is counverted to binary
Hexadecimal ASCII data  16~bit binary data data and outputted to S+2.
13 L] T 0
S BT I e S+2 . HOO and H20 (null, space) in the high order
A - - positions are processed as H30 (0).
S+l 160 : 16 (0-suppressed digits)

n, n
16%: ASCIL code in the 167 place . The argument is a combination of H30 to H39 and

H4l to H46 (0 to 9, A to F).
* The contents of ( ) are indications
when the ladder editor 1s used. . When operations are performed normally, DER = 0.

—~  [Program example]

LD 00308
xoososl_—n{wias WROOT0:H3132 AND DIF38
' WRO0T1=H4142 (
FUN 38 (WROOTO) WROO70-H3132
¥ROOT1=H4142
FUN 38(WR0070)
[Program explanation] ]

. ASCII data 1, 2, A, and B which are set in WR0070 and WROO71 are converted to binary data.
. The conversion results are set in WR0072.

Execution result: WR0070 = H3132, WR0071 = H4142, WR0Q72 = H12AB

[Precautions]
. When 4-digit ASCII codes which are set in S and S+l are other than H30 to H3%9 and H4l to H46,
DER = 1 and no processing is performed. This is not applied to HOO and H20 (null, space) in
digits which are suppressed to 0.

. When S+1 and $+2 are beyond the maximum I1/0 number, DER = 1 and no processing is performed.
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(Name] 8-digit hexadecimal ASCII -> 32-bit binary conversion (Double hexa ASCII to binary)

Ladder format Condition code Processing time (us) Remarks
FUN 39 (5) R7F4 | R7F3 | R7F2 | R7FL | R7FO H-2002 H-702/302
* (DHABIN (S)) | DER | ERR SD v C Average | Maximum | Average | Maximum
Comnand format No. of steps 116 142 244 298
FUN 39 (S) Conditions Step
* (DHABIN (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y{L, | MS,T™R,CU, | WX | WY | wL, | TC| DX |DY | DL,
M {RCU,CT WM DM
S Argument o Combinations of
(ASCII data) HOO, H20, H30
to H39, and H41
@ el 4 to H49
S+3 | Argument o S to S+5 are
(ASCII data) used.
[Function] . The 8-digit hexadecimal ASCII data specified
by the arguments S to S+3 is converted to
Hexadecimal ASCII data 32-bit binary data binary data and outputted to S+4 and S+5.
15 q T L
S 16" 16 =  S+4 {Lov-order 16 bits . HOO and H20 (null, space) in the high order
S+1 16 | 16° S+5 |High-order 16 bits positions are processed as H30 (0).
S+2 5 16 {0-suppressed digits)
S+3 & : & HO0000000 to HFFFEFFFF
. . The argument is a combination of H30 to H39
16™: ASCII code in the 16" place and H41 to H46 (0 to 9, A to F).
* The contents of ( ) are indications . When operations are performed normally, DER
when the ladder editor is used. = 0.

[Program example]

00308 DIF39 b 100305 R
. WRO0B0=114645 :
. WRO0BL-H4443 ”;D DIF39 :7 F;!N 39(WR0080)
WR00B2=H4241 isks
WR0083:H3938 WROOB0
FUN 39(WR0080) WROOB1-114443
WROOB2=14241

[Program explanation}

+ ASCII data F, E, D, C, B, A, 9, and 8 which are set in WR0080 to WRO083 are converted to
binary data. The conversion results are set in WR0084 and WR0085.

Execution result: WRO080 = H4645, WR0081 = H4443, WR0082 = H4241, WR0083 = H3938,
DRO084 = HFEDCBA98

[Precautions]
. When 8-digit ASCII codes which are set in S and S+3 are other than H30 to H39 and H4l to Hé46,
DER = 1 and no processing 1s performed. This is not applied to HOO and H20 (null, space) in
digits which are suppressed to 0.

. When S to S+5 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Name ]

4-digit decimal ASCII -> 16-bit BCD conversion (Decimal ASCII to BCD)

Ladder format Condition code Processing time (us) Remarks
FUN 40 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 H-2002 H-702/302
* (DABCD (S)) | DER | ERR sD v c Average | Maximum | Average | Maximum
Command format No. of steps 56 107 n7z
FUN 40 (S) Conditions Step
* (DABCD (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| | L, |ms,™r,cu, | wx|wy|wL,| Tc {DX |DY| DL,
M | Rrcu,cT WM DM
] Argument o Combinations of
(ASCII data) HOO, H20, and
H30 to H39
S+1 | Argument o S to S+2 are
(ASCII data) used.

[Function]

Decimal ASCII data
3 ! L4
S 10 ;100 |=
S+ 100 10°
10™: ASCII code in the 10™ place
10%: BCD code in the 101 place

16-bit BCD data

15 12 11 LIk a3 o

s+2[10° 110 fi0* T10° |

* The contents of ( ) are indications
when the ladder editor is used.

[Program example]

100400 DIF40
it

WR0090=H2020
WRO091=H3031
FUN 40(WR0090)

[Program explanation]

. The 4-digit decimal ASCII data specified by
the arguments S and S+1 is converted to
16-bit BCD data and set in 5+2.

. HOO and H20 (nuli, space) in the high order
positions are processed as H30 (0).
(0-suppressed digits)

. The argument i1s a combination of H30 to H39
(0 to 9).

. When operations are performed normally, DER
= 0.

LD X00400
AND DIF40

(

¥RO090-= 12020
WR0091=11303%
FUN 40(WRO090)
]

. ASCII data Li,t, 0, and 1 which are set in WR0090 and WR0091 are converted to 16-bit BCD

data.

Execution result:

[Precautions]

The conversion results are set in WR0092.

(1o = H20)

WR0090 = H2020, WR0091 = H3031i, WR0092 = HOOO1

. When 4-digit ASCII codes which are set in S and S$41 are other than H30 to H39, DER = 1 and no

processing is performed.
suppressed to 0.

This is not applied to HOO and H20 (null, space) in digits which are

« When S+l and S+2 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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(Name] 8-digit decimal ASCII ~> 32-bit BCD conversion (Double decimal ASCII to BCD)
Ladder format Condition code Processing time (us) Remarks
FUN 41 (S) R7F4 { R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (DDABCD (S)) | DER | ERR Sh v c Average |Maximum | Average | Maximum
Command format No. of steps 82 90 173 191
FUN 41 (S) Conditions Step
* (DDABCD (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, |Ms,™R,cu, | wx|wY|{wL,| TC | DX |DY | DL,
M RCU,CT WM DM
S Argument o Combinations of
(ASCII data) HOO, H20, and
H30 to H39
5+3 | Argument o
(ASCII data)

[Function]

The 8-digit decimal ASCII data specified by
the arguments S to S+3 is converted to
Decimal ASCII data 32-bit BCD data 32-bit BCD data and set in S+4 (low order)

= O
; = 18 [ [} 15 1211 w1 43 e and 5+5 (high order).
5 T = S+4 [10° 116* i10' :10°
EE‘ES S+§l :g, : ig‘ §_+5 o0 1 108 . HOO and H20 (nuil, space) in the high order
— - . : : positions are processed as H30 (0).
§+§ :g| ig“ (0-suppressed digits)
+ :
10%: ASCII code in the 10 place . The argument is a combination of H30 to H39Y
: (0 to 9).
* The contents of ( ) are indications . When operations are performed normally, DER
when the ladder editor is used. = 0.
[Program example]
X00401 DIF41 - LD X00401 i WROOA3=113332
i w"&:?;::?g AND DIF41 i FUN 41(#RO0AO)
~ ( Pl
xxz;::;;; WROOAO-113038
FUN 41(¥R00AD) MROOAL 43136 ¢
WRO0AZ=H3534 H

[Program explanation]

. ASCII data 9, 8, 7, 6, 5, 4, 3, and 2 which are set in WR00AQ to WRO0A3 are converted to
32-bit BCD data. The conversion results are set in WROOA4 and WROOAS.

Execution result: WROOAO = H3938, WRO0A1l = H3736, WR(QOAZ = H3534, WR00A3 = H3332,
DROOA4 = H98765432

[Precautions]
. When 8-digit ASCII codes which are set in S to S$43 are other than H30 to H39, DER = 1 and no
processing is performed. This is not applied to HOO and H20 (null, space) in digits which are

suppressed to 0.

. When S to S+5 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Name ]

Hexadecimal binary —> Hexadecimal ASCII conversion (Binary to ASCII)

Ladder format Condition code Processing time (us) Remarks
FUN 42 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 H-2002 H-702/302 10-character
conversion
* (ASC (8)) DER | ERR SD v c Average | Maximum | Average | Maximum
Command format No. of steps 281 568
FUN 42 (S) Conditions Step
* (ASC (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|[Y{L, |MS,TMR,CU, | WX | WY | WL, | TC | DX | DY | DL,
M RCU,CT WM DM
S No. of conver- o S to St2 are
sion characters used.
S+l | Binary data o The real
top 1/0 No. address is set.
S+2 | Conversion (] The real
ASCII top I/0 address is set.
No.
[Function] . The characters specified by S from the top 1/0
of the hexadecimal binary data specified by S+1
Binary data table are converted to hexadecimal ASCII codes and
5 1211 87 43 o set starting with the top I/0 specified by S+2.
- T '= T
o AL 1 3 3 44 . When the number of characters is odd, the
s | Smressiet 1 ! low-order 8 bits of the data of the output
S+1 [Binary data top—— - . ! Y destination is H20 (space).
1+(" Y dn-2 tdo-11 dn idntl
S+2 [ASCII data top . Set the real addresses in the top 1/0 of S+1

4

ASCII data table

- is 87 °
L a2 41 E dz
2241 d3 ] dd4
24" dnz | dned
sz dn 1 Hzo

and S+2 using the ADRIO imstruction.
Example: ADRIO (S+1, data top I/0)

When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Precautions]

. Set the real addresses in S+1 and S+2 using the ADRIO instructiom.

are set, DER = 1 and no processing is performed.

When any other addresses

. When S to S+2 or the areas specified by them are overlapped, DER = 1 and no processing is

performed.

. When S to S+2 or the areas specified by $+1 and S+2 are beyond the maximum I/0 number, DER = 1
and no processing is performed.

- 201 -

(OSV)
¢t NN



[Program example]

LD R7E3
R7E3 WR00100=111234 L
— ————————— WR00101=1[5678 I WROICO-H1234
WROO102-119ARC WRO101=115678
WR00103=HDEFF WRO102=119ABC
WRO103=1IDEFO
]
X00102  DIF42 WR0000-15 L x00402
— F—— F———— ADRIQ(WRO0O], WRC}00) 1 AND  DIF42
ADR10CWR0002, WMOOO) [
FUN 42 (WRO00O) WRO000=15

ADRTO(WROOO01, ¥RO100)
ADRI0(WRO002. WMOOO)
FUN 42 (WR0000)

]

[Program explanation]

1) Data is set in the data tables WR0100 and the following by the special internal output R7E3
(1 scan 1s turned ON after the running starts).

2) A hexadecimal number is converted to a hexadecimal ASCII at the leading edge of X00402 and
the converted data is set in WMOOO and the following.

O~
; 8 Execution result: WR0100-111234 WHOOO=H3132, #4001=N3334
E < WRO101-=115678 - WMO02=113536, WMCO3-H3738
~— WR0102=119ABC WM004=H3941, WMOOS=114243
WRO103=HDEFF WMOOG=114445, WMOOT=1146 20
t
Space
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[Name ]

Hexadecimal ASCII -> Hexadecimal binary conversion (ASCII to binary)

Ladder format Condition code Processing time (us) Remarks
FUN 43 (S) R7F4 | R7F3 | R7F2 [ R7F1 | R7FO H-2002 H-702/302 10-character
conversion
* (HEX (S)) DER | ERR SD v Average | Maximum | Average | Maximum
Command format No. of steps 195 370
FUN 43 (S) Conditions Step
* (HEX (S)) -
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x|vylvL, |Ms,mR,cu, | wx|wyY{wL,| TC | DX | DY | DL,
M |RCU,CT WM DM
S No. of counver- o S to S+2 are
sion characters used.
S+1 | ASCII code o The real
top I/0 No. address is set.
S+2 | Conversion o The real
binary data address is set.
top 1/0 No.
[Function] . The characters specified by S from the
beginning of the hexadecimal ASCII code
ASCLL data table specified by S+l are converted to binary data
1s 87 9 and set starting with the top I/0 specified by
[ at d1 ! d2 $42.
il 43 44
Conversion nusber m—] ! . When the number of characters is odd, the data
T e T
s+1 [ ASCIE code top ! of low-order 4 bits of the output destimation
2 ?'inura data top dn-2 ! dn-1 is 0.
o ® B dn i dntl
. Set the real addresses in the top I/0 of S+1
. h b1 and S+2 using the ADRIO instruction.
s ) G e ADRIO (S+1, data top 1/0)
= az| a1 | 42 | 43 1 d4
! . HOO and H20 (null, space) in the high order
azt("D)l dn-2 1dn-11 dn ¢ 100 positions are processed as H30 0).
‘ — ! (0-suppressed digits)

. When operations are performed normally, DER = 0.
* The contents of ( ) are indicationms
when the ladder editor is used.

[Precautions]

. Set the real addresses in S+l and S+2 using the ADRIC instruction.
are set, DER = 1 and no processing is performed.

When any other addresses

. When S to S+2 or the areas specified by them are overlapped, DER = 1 and no processing is
performed. .

. When S to S+2 or the areas specified by S+l and S+2 are beyond the maximum 1/0 number, DER = 1
and no processing is performed.
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FUN 43
(HEX)

[Program example]

LD R7E3
RTE3 WNOOD-=H3031 L
— —————————— ¥M001=113233 1 RNMO00=113031
¥M002:-113435 #M001=13233
WMO03=H3637 WM002=H3435
WM004=113839 WM003=113637
WM005=i14142 WM004 113839
WMO0G=114344 WM005=H4142
¥M007:=H4546 WMOOG=H4344
WNMOO7 (14546
]
X00403 DIF43 WR0000=15 L0 %403
F— F—— F———— ADRIO(KRO0O1, ¥MOOO) F AND  DIF43
ADR10(WR0002, WR0100) (
FUN 43 (WMO0O) WR0000= 15
ADR IO (WROOO1, ¥4000)
ADR10(WR0002, WR0100)
FUN 43 (WH000)
]

[Program explanation]

1) Data is set in the data tables WM0OOO and the following by the special internal output R7E3
(1 scan is turned ON after the running starts).

2} A hexadecimal ASCII is converted to a hexadecimal binary number at the leading edge of
X00403 and the converted data is set in WR0100 and the following.

Execution result: WM0O00=H3031, WMOO]=H3233 WRO100-110123
#M002=H3435, ¥M003=H3637 - WR0101=114567
WM004-=113839. WMOOS=H4142 WRO102=1189AB
WM006=H4344, WMOOT=H4546 WR0103-HCDEO
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[Name ]

Character string concatenation

Ladder format Condition code Processing time (ps) Remarks
FUN 44 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302 10 characters
+ 10 characters
* (SADD (S)) DER | ERR SD v C Average | Maximum | Average | Maximum | -> 20 characters
Command format No. of steps 261 514
FUN 44 (S) Conditions Step
* (SADD (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y|L, { MS,TMR,CU, | WX | WY [ WL, | TC | DX |DY DL,
M RCU,CT WM DM
S Character o The real
string 1 top addresses are
1/0 No. set in S to S+2.
S+1 | Character o
string 2 top
1/0 No.
S+2 | Concatenated o
character
string top 1/0
No.
[Function] ¢ [Character string 1
top 1/0 No. al ‘*\\\
Character striog 2
S+ top 1/0 No. a2 —_’/)(/Character string 1 \\\\ Character string 2
Concatenated character H 81 ()] 15 87 [] 5 87
S+2| gtring top 1/0 No. a3 sl 411 E diz "2 dz1 4 d22 a3 dil diz

_,I_

¢Im-1 | dzm

din-2

I R

NULL

din

dq21

422

d23

42m

NULL

The character string starting with the top I/0 specified by S is concatenated with the
character string starting with the top I/0 specified by S+1 and set in the top 1/0 area
specified by S+2.

The character string to be concatenated is assumed to end prior to null (H00).

Null is set behind the concatenated character string.

Set the real addresses in the top I/0 of $§ to S+2 using the ADRIO instruction.

When operations are performed normally, DER = 0.

The contents of ( ) are indications when the ladder editor 1s used.
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FUN 44
(SADD)

[Precautions]

. When S to S+2 or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

- When S to S+2 or the areas specified by S+1 and $+2 are beyond the maximum I/0 number, DER = 1
and no processing is performed.

- Set the real addresses in $ to S+2 using the ADRIO instruction. When any other addresses are
set, DER = 1 and no processing is performed.

{Program example]

LD RIE3
RTE3 WMOI0=H4849 L

4 F————————— W0l ] =541 H  WMO10=IMB49  "I°. 1"
WMO12=114348 WMOLL=HS44] T, A
WMOL3:=H4900 WOI2-1M348  C. I
WM020=H482D WNOI3=114900 "I, NULL
WMO21 =HS34E WM020:114820 W, T
WMO22:=115249 WMO21=H53ME  °S", E”
WM023-H4ES3 Wi022=15249 R
W024=H0000 W023=114653  °E", 7S

¥M0024H0000  NULL
]

X00404  DIF44 ADRIQ(WR00OC, WHO10) LD X00404
— F—— ———— ADRIO(KRO00!, ¥020) [ AND  DiF44
ADRIC(WRO00Z, ¥M030) {
FUN 44 (WR00QO) ADRIO(WR0000, W010)

ADRID(WROOOL. W020)
ADRTO(WR0002, WM030)
FUN 44 (WR0000)

]

[Program explanation]

1) WMO10 or the first character string and WM020 or the second character string are set using
the special internal output R7E3 (1 gcan is turned ON after the running starts).

2) The character strings are concatenated at the leading edge of X00404 and outputted to WMO30
and the following.

Execution result: WM010-H4849 WM020=H482D Whi030=114849
WMOI 1=H5441 4 MO2LSME L WO31H544)
¥MO12-H4348 WM022=115249 WM032:H4348
WO13-H4900 WM023=14E53 WM033=114948

W024=10000 ¥M034=112053
¥M035=H4ES2
WMOI6=1149E
WM037=15300
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[ Name ]

Character string comparison

Ladder format Condition code Processing time (us) Remarks
FUN 45 (S) R7F4 | R7F3 | R7F2 {R7F1} R7F0 H-2002 H-702/302 10 characters
are compared
* (SCMP (S)) DER | ERR SD v C Average | Maximum | Average | Maximum | with 10
I characters.
Command format No. of steps 239 486
FUN 45 (S) Conditions Step
* (ScMP (8)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
Y| L, | MS,TMR,CU, | WX | WY | WL, | TC| DX | DY | DL,
M RCU,CT WM DM
S Character [ The real
string 1 top addresses are
I/0 No. set in S and
S+l.
S+1 | Character 0 S to S+2 are
string 2 top used.
1/0 No.
[Func';ion] Paraneter Character string 1
Character string 1 13 8|7 °
S | top 1/0 No. al ————al{ d1t 1 412
gi-| | Character string 2
top 1/0 No. a2 :
din | NULL Result
L Q 15 « « = « « 2 10
Character string 2 Cﬂﬂpdrisonj S"'Z
3 87 ] 12 {1 (0
a2l d21 i d22 DUmtching of number of characters 1 0 0
Unmatching of number of characters § 1 0
d2m ;‘ NULL Matching of number of characters ¢ ¢ |

The character string starting with the top I/0 specified by S is compared with the character
string starting with the top I/0 specified by S+1 and the result is set in S5+2.

The character string to be compared is assumed to end prior to null (HOO).

Set the real addresses in the top I/0 of S and S+1 using the ADRIQ instruction.

The character strings are compared with each other in unmatching of the number of characters.
When the numbers of characters are not matched with each other, 1 is set in bit 2. When they
are matched, the character strings are compared with each other. When the character strings
are not matched with each other, 1 is set in bit 1. When the numbers of characters and the
character strings are matched respectively, 1 is set in bit 0.

When operations are performed normally, DER = 0.

The contents of { ) are indications when the ladder editor is used.
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[Precautions]

+ Set the real addresses in S and S+l using the ADRIO instruction. When any other addresses are
set, DER = 1 and no processing is performed.

. When S and $+1 or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

. When S+2 or the areas specified by S and S+l are beyond the maximum I/0 number, DER = 1 and no
processing is performed.

[Program example]

FUN 45
(SCMP)

LD R7E3
RTE3 W000<113031 L
F— F———————— WM001=113233 — WMO00=113031
WMO02=113435 WM0O1=1i3233
WM003-=13600 wMO02=113435
WM003=113600
]
RIO0  DIF45 ADR 10 (¥M020, WH000) w  RI00
—— F—— ———— ADRIG(WMO2L, W4010) i~ AND  DIF45
FUN 45 (WM020) {
Y00000-M0220 ADRID(WM020, ¥4000)
Y00001=M0221 ADRIG(WMO21, ¥MO10)
Y00002-M0222 FUN 45 (#020)
Y00000=M0220
Y00001-M0221
Y00002:M0222

[Program explanation]

1) The comparison data is set in WMOOO and the following using the special internal output R7E3
(1 scan is turned ON after the running starts).

2) The data of WMOOQ and the following is compared with the data of WMOLO and the following at
the leading edge of R100.

3) Y0000 to Y00002 are turned ON depending on the results.
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[ Name ]

Word unit -> Byte unit conversion (Conversion words to bytes)

Ladder format Condition code Processing time (ps) Remarks
FUN 46 (S) R7F4 | R7F3 | R7F2 |R7F1| R7FQ H-2002 H-702/302 5 words
~> 10 bytes
* (WTOB (S)) DER | ERR SD v c Average | Maximum | Average | Maximum | (words)
Command format No. of steps 156 313
FUN 46 (S) Conditions Step
* (WTOB (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, | MS,T™R,CU, | WwX| wY | wL, | TC| DX | DY| DL,
M RCU,CT WM DM
S Word data top o The real
1/0 No. addresses are
set in S and
S+1 | Byte conver- 0 S+1.
sion data top
I/0 No.
$+2 | No. of con— 0 S to S+2 are
verted bytes used.

[Function]

S+

S+2

Parameter

Word unlt data top
1/0 No, al

Post-conversion byte

No. of converted
‘bytes n

unit data top 1/0 No. a2

a

— =gl

td unit data
15 87 0

15

Byte unit data
87

[4

T
a1 1 d2 .2
i

00n

dt

azt+l

00n

d2

-1
%]

. The word character string data of the top I/0 specified by S is split byte by byte for the

number of bytes specified by S+2 and set in the top I/O area specified by S+1.

. Set the real addresses in the top I/0 of S and S+1 using the ADRIO imstructiom.

. HOO is set in the high-order bytes of each split data.

. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Precautions]

. Set the real addresses in S and S+1 using the ADRIO instruction.

set, DER = 1 and no processing is performed.

When any other addresses are

. hen S to S+2 or the areas specified by them are overlapped, DER = 1 and no processing 1s

performed.

. When S+l and S+2 or the areas specified by S to S+2 are beyond the maximum I1/0 number, DER = 1
and no processing is performed.
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[Name } Byte unit -> Word unit conversion (Conversion bytes to words)

FUN 47
(BTOW)

Ladder format Condition code Processing time (ps) Remarks
FUN 47 (8) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 H-2002 H-702/302 10 bytes {words)
-> 5 words
* (BTOW (S)) DER | ERR SD v C Average | Maximum | Average | Maximum
Command format No. of steps 151 304
FUN 47 (S) Conditions Step
* (BTOW (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| v| L, |wMs,mr,cu, | wx| wy|wL, | Tc| DX | DY| DL,
M | RCU,CT WM DM
S Byte unit data o The real
top I/0 No. addresses are
set in S and
S+1 | Word unit data o S+1.
top I/0 No.
S$42 | No. of con- o S to 842 are
verted bytes used.
[Function]

Word unit data

Byte unit data

s Byte unit data top 15 8] g 15 8] 9
I1/0 No. al al ' di al d1 : a2
S0 |ualt data top 1/0 No. a2 21t R bl 43 § A4
S+2 ll‘:;-te:fnconverted . : ‘
alin-z | dn-1 a0 dn-2 1 dn-t
alin-1 P odn a3 de oo

. The byte unit character string data in the number of bytes specified by S+2 is combined word
by word from the data of the top I/0 specified by S and set in the top 1/0 area specified by
S+l.

. The high-order bytes of the byte unit data are ignored.

. When the number of converted bytes is odd, the low-order 8 bits at the end of the output
destination are H0O.

. Set the real addresses in the top 1/0 of S and S+1 using the ADRIC imstruction.

* The contents of ( ) are indications when the ladder editor is used.

[Precautions]

. Set the real addresses in S and S+l using the ADRIO instruction. When any other addresses are
set, DER = 1 and no processing is performed. :

. When S to S+2 or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

. When S+1 and S+2 or the areas specified by S to S+2 are beyond the maximum I/0 number, DER = 1
and no processing is performed.
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[Name] Byte right shift
Ladder format Condition code Processing time (us) Remarks
FUN 48 (S) R7F4 | R7F3 | R7F2 |R7F1 | R7FQ H-2002 H-702/302 10 characters
are shifted one
* (BSHR (8)) DER | ERR SD v C Average | Maximum | Average | Maximum | byte position.
Conmand format No. of steps 145 294
FUN 48 (S) Conditions Step
* (BSHR (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, |Ms, ™Rr,cu, | wx|wyY]|wL, [Tc| DX {DY| DL,
M | RCU,CT WM DM
S No. of shift o
bytes
S+1 | Shift data top o The real
1/0 No. address is
specified.
S and S+1 are
used.
[Function]
Before shift After shift
No. of shift 2 L 9 2 87 0
s bytes n a d1 ! d2 a Hoo : di
-
S IR PETI N o IR TS
et 1 ant2 s TR T
Z/ / / \Not updated
Before convzraloﬂ After conversion
5 87 0 15 87 9
T i 4z o Hoo E 41
: j . 0dd bytes
Lost :
S dn § dnh e IEEIREEL
7 / A

. The data in the number of bytes specified by S is shifted right one byte position from the top
1/0 data specified by S+1.

. In the empty area after shifting, HOO is set.

is lost by shifting.

. Set the real address in the top I/0 of S+1 using the ADRIO instructilom.

. When cperations are performed normally, DER = 0.

* The contents of { ) are indications when the ladder editor is used.
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[Precautions]

+ Set the real address in S+l using the ADRIO instruction. When any other address is set, DER =
1 and no processing is performed.

+ When S and S+l or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

« When S+1 or the areas specified by S and S+1 are beyond the maximum I/O number, DER = 1 and no
processing 1s performed.

[Program example]

LD X00408
X00408  DIF48 WR0100-4 AND  DIF48
— F—— ———— ADRIO(WRO101, ¥M0100) (
FUN 48 (KR0100) WRO100=4
WMI00=WNM100 OR 110200 ADRIO(WRO]01, WMO100)

FUN 48 (#RO100)
¥N100-WM100 OR 110200
i

[Program explanation]

. 4-byte transmission data is stored in WM100 and the following. A communication control code
of H02 (STX) is added at the beginning of the data.

Execution result:

100 T E 100 ho2 s
#M101 s T = WM101 i Py
¥M102 ¥M102 T
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[Name ]

Byte left shift

Ladder format Condition code Processing time (ps) Remarks
FUN 49 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302 10 characters
* (BSHL (S)) DER | ERR SD v c Average | Maximum | Average | Maximum
Command format No. of steps 159 306
FUN 49 (S) Conditions Step
* (BSHL (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y| L, | MS,TMR,CU, | WX | WY | WL, | TC| DX | DY| DL,
M | RcU,CT WM DM
S No. of shift o
bytes
S+1 | Shift data top o The real
I/0 No. address is
specified.
S and S+1 are
used.
[Function]
Before shift After shift
15 87 0 —\\\ 15 87 0
S INo. of shift bytes n 2 d1 E d2 . 4z 1 43
S+1 SIl;ioftNO.at‘l top E 3 Even bytes
G dn1 T da SN e 1 HOO
A J /l
Before conversion \ After coanversion
15 87 [ 5 81 0
— | a1 1 a2 of a2 1 a3
/ :> . 0dd bytes
Lost %M dn-2 E dn-1 N2 IR
"' an 1 ann %' noo i/dnﬂ

7

. The data in the number of bytes specified by § is shifted left one byte position from the top
1/0 data specified by S+1.

. In the empty area after shifting, HOO is set.

is lost by shifting.

ADRIO (S+1, data top I/0Q)

. When operations are performed normally, DER = 0.

Set the real address in the top I/0 of S+1 using the ADRIO imstructiom.

% The contents of ( ) are indications when the ladder editor is used.
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UN 49
(BSHL)

[Precautions]

+ Set the real address in S+l using the ADRIO instruction. When any other address is set, DER =
1 and no processing is performed.

- When S and S+l or the areas specified by them are overlapped, DER = 1 and no processing is
performed.

» When S+1 or the areas specified by S and S+1 are beyond the maximum I/O number, DER = 1 and no
processing is performed.

[Program example]

LD X00409
X00409  DIF49 WRO100=5 AND DIF49
~— F—— ————— ADRIO(WROLOL, ¥M100) —
FUN 49 (WRO100) WR0100=5

ADRIO(WROLC1, WM100)
FUN 49 (WR0100)
]

[Program explanation]

« 5-byte data with a control code is stored in WM100 and the following. The control code is
removed from each data and only the data forms a data string.

Execution result:

._i

100 102 T 100
#1101 £ 101 2y T
102 T w102 100

4
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{Name] Sampling trace set

Ladder format Condition code Processing time (us) Remarks
FUN 50 (S) R7F4 | R7F3 [R7F2 |R7F1 | R7FO H-2002 H-702/302 Relevant
instructions
* (TRSET (S)) | PER | ERR SD v C Average | Maximum | Average | Maximum { FUN 51 (S)
FUN 52 (S)
Command format No. of steps
FUN 50 (S) Conditions Step
* (TRSEL (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X| y! L, | MS,TMR,CU, | WX | WY | WL, | TC { DX | DY | DL,
M |RCU,CT WM DM
Argument (dummy o
constant)
[Function]

. The CPU imstruction tracing is in the sampling executlion enable state.

. When the instruction sampling is put into the execution state, the special internal output
R7FD (sampling status) is turned ON.

. The instruction sampling 1s an end trigger function. When the sampling trace reset
instruction (FUNS52(S)) is normally executed, the special internal output R7FC (trigger
matching flag) is turned ON. When the sampling trace set instruction is executed, the special
internal output R7FC is turned OFF.

* The contents of ( ) are indications when the ladder editor is used.

[Precautions]

. The special internal outputs R7FC (trigger matching flag) and R7FD (sampling status) are
stored when the power fails.

. The word 1/0 (WR, WL, WM) specified by the argument (S) is used as a system area. Allocate
one word to it. The word I/0 (WR, WL, WM) specified as an argument (S) is not affected.
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[Name] Sampling trace execution
Ladder format Condition code Processing time (us) Remarks
FUN 51 (S) R7F4 | R7F3 | R7F2 |R7F1 | R7FO H-2002 H-702/302 Relevant
instructions
* (TRASE (S)) | DER | ERR SD v C Average | Maximum | Average | Maximum | FUN 50 (S)
FUN 52 (S)
Command format No. of steps
FUN 51 (S) Conditions Step
* (TRASE (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| ¥| 1, | Ms,T™R,cu, | wx | wy { wL, |[TC | DX | DY]| DL,
M | RCU,CT WM DM
S | Argument (dummy 0
constant)
[Function]

. The set sampling trace data is sampled.

. When the instruction sampling is put into the execution state, the special internal output
R7FD (sampling status) is turned ON.

* The contents of ( ) are indications when the ladder editor is used.

[Precautions]

. The special internal outputs R7FC (trigger matching flag) and R7FD (sampling status) are
stored when the power fails.

. The word I/0 (WR, WL, WM) specified by the argument (S) is used as a system area. Allocate
one word to it. The word I/0 (WR, WL, WM) specified as an argument (S) is not affected.
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[Name] Sampling trace set

Ladder format Condition code Processing time (is) Remarks
FUN 52 (S) R7F4 | R7F3 | R7F2 |R7F1 | R7FQ H-2002 H~702/302 Relevant
instructicns
* (TRRES (S)) | DER | ERR SD v C Average | Maximum | Average | Maximum | FUN 50 (S)
I FUN 51 (S)
Command format No. of steps
FUN 52 (S) Conditions Step
* (TRRES (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X|Y{|L, |MS,TMR,CU, | WX | WY | WL, | TC | DX | DY | DL,
M |RCU,CT WM DM
S | Argument (dummy o
constant)
[ Function]

. The CPU instruction tracing is in the sampling executlon disable state.

. When the instruction sampling is put into the execution state, the special internal output
R7FD (sampling status) is turned ON.

. The instruction sampling is an end trigger function. When the sampling trace reset
instruction (FUN52(S)) is normally executed, the special internal output R7FC (trigger
matching flag) is turned ON.

* The contents of ( ) are indications when the ladder editor is used.

[Precautions]

. The special internal outputs R7FC (trigger matching flag) and R7FD (sampling status) are
stored when the power fails.

. The word I/0 (WR, WL, WM) specified by the argument (S) is used as a system area. Allocate
one word to it. The word I/0O (WR, WL, WM) specified as an argument (S) is not affected.
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FUN 50
FUN 52

[Program example]

+ When WR0002 is sampled from I/0 WR00QO

R000 ? ROOO
— WRO000 = WRO00O+ | H
WROOO1 = WRO0O1+1 :ﬁm xm::
1RO00Z = HROO0211 HRO00Z = WROO02!1
]
ROO1  DIFO
1 —————{ FUNS0 (#000) - LD RoO1
AND DIFOQ
C
FUN 50 (WNOOD)
]
RO0Z
— | FUNS] (WH000) - LD ROQ2
L
FUN 51 (WM00O0)
]
RO03  DIF1
— —— F—————— FUN52(M000) LD RO03
AND DIFIL
C
FUN 52 (#M000)
]
R7FC
:‘ Trigger matching =3 LD R7FC
processing [
Trigger matching processing
i

[Program explanation]

1) The I/0 type and number to be sampled from the peripheral equipment (ladder editor) are set
in the CPU.

2) The CPU is operated.

3) When the contact R000 is forced to be set, the status of the I/0 to be sampled hereafter
changes.

4) Vhen the I/0 status is sampled according to the sampling data (I/0 type and number) which is
set by the peripheral equipment, the sampling trace set ilnstruction is activated by forcing
the contact R00l to set and the sampling enable status is set.

5) When the contact R002 is forced to be set, the sampling trace instruction is executed and
the I/0 status is sampled in the sampling buffer which is set by the peripheral equipment.

6) When the sawpling is finished, the sampling trace reset instruction 1s executed by forcing
the contact R3 to set and the I/0 status is not sampled even if the sampling trace
instruction is activated.

For further details, refer to the ladder editor operation manual.
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[Name] Binary square root

Ladder format Condition code Processing time (us) Remarks
FUN 60 (S) R7F4 | R7F3 | R7F2 | R7F1| R7F0 H-2002 H-702/302
* (BSQR (S)) DER | ERR SD v C Average | Maximum | Average | Maximum
Command format No. of steps 168 185 312 382
FUN 60 (S) Conditions Step
* (BSQR (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x| Y{L, | Ms,™R,cU, | wX | w¥ | wL, | TC | DX | DY | DL,
M RCU,CT WM DM
S Argument o
(low order)}
S+1 | Argument o S to S+2 are
(high order) used.
[Function]

13 S+2 (] S+i 18 15 s [J

3?7
— | High order | Low orderJ

. The square root of the 32-bit binary value specified by § (low order) and S+1 (high order) is
calculated and the result is set in S+2.

. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.

[Program example]

- LD X00600
00600 DIFG0 AND DIF60
I | 1 DRO100 = HI2345678 {
FUNGO (WR0100) DRO100 = H12345678
| FUNGO (WR0100)
]

[Program explanation]
. 32-bit binary data H12345678 is set in WR0100 and WR0101.
. The operation result is set in WR0102.
Result: DRO1Q0 = H12345678
WR0102 = H4444(17476)
[Precautions]

. When S+l and $+2 are beyond the maximum I/0 number, DER = 1 and no processing is performed.
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[Name] Dynamic scan pulse instruction (Pulse generating function)

Ladder format Condition code Processing time (ps) Remarks
FUN 61 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 H-2002 H-702/302
* (PGEN (S)) DER | ERR SD v c Average | Maximum | Average | Maximum
Command format No. of steps 117 151 234 304
FUN 61 (S) Conditions Step
* (PGEN (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
Xy Y| L, | MS,TMR,CU, | WX [ WY | WL, |TC| DX | DY | DL,
M | RCU,CT WM DM
S ON scan count o
S+1 | OFF scan count o
S+2 | Pulse output [ The real
1/0 address is set.
543 | System area Cannot be used
S+4 by the user.
[Function]

Table

§ | Pulse output 1/0 No. a
S+1| OFF scan count n2
S+z]| Pulse output 1/0 No. a

Start | I
Note 1

condition ‘

v
— 1 i
$43| ON scan elapse vaiuve Used by Pulse j 1 : ! !
s+4| OFF scan elapse value || 5Y5tem output nl scan nl scan ! l.~  mpl_scan n2 scan
™ s ——
n2 scan n2 ecan Note 2

Relation between scan count
and pulee operation

Scan count
nl n2

Pulse operation

nl = 0] n2 = 0| The pulse output is turned OFF.
n2 > 1

nl > 1| n2 = 0| The pulse output is turned ON,
n2 > 11 The pulse output turns nl scan ON and n2 scan OFF.

. The operation that the bit internal output specified by $+2 is turned ON by the scan count
specified by S and OFF by the scan count specified by S+l is repeated.

+ When this instruction is executed several times during one scan, the output is turmed ON or
OFF depending on the execution count.

« When both S and S+1 are 0, the output is left OFF.

+ When the start condition is turned OFF, the output and the elapse values of S+3 and S+4 are
held.

. When 5+3 and S+4 are not cleared at the time of initializatiom, the pulse width of the first
one cycle may be changed.

+ Set the real address in the pulse output I/0 using the ADRIO instruction.
ADRIO (S+2, bit internal output)

. When operations are performed normally, DER = 0.

* The contents of ( ) are indications when the ladder editor is used.
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[Precautions]

. The pulse output is changed a maximum of one scan behind the start condition. When the start
condition is changed from ON to OFF and then to ON halfway, the pulse width during that time
is changed +1 scan.

. Set the real address in the pulse output I/0 of S$+2 using the ADRIC instruction. When any
other address is set, no processing is performed.

. When S+l to S+4 or the area specified by S+2 is beyond the maximum I1/0 number, DER = 1 and no
processing is performed.
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[Name] Box comment

FUN 254

Ladder format Condition code Processing time (us) Remarks
FUN 254 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO 1i-2002 H-702/302
* (BOXC (8)) DER | ERR SD v C Average | Maximum | Average | Maximum
Command format No. of steps 1.0 « 3.0 «
FUN 254 (S) Conditions Step
* (BOXC (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WR, DR, | Constant Other
X{Y|L, { M5,TMR,CU, | WX | WY | WL, | TC | DX | DY | DL,
M |Rcu,CT WM DM
S { Argument (dummy 0
constant)
[Function]

+ This instruction executes nothing but prints comments on the right of the arithmetic box in
combination with the ladder editor.

. The maximum number of comment characters is 32.

* The contents of ( ) are indications when the ladder editor is used.
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[Name ]

Memo comments

Ladder format Condition code Processing time (us) Remarks
FUN 255 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2002 H-702/302
* (MEMC (S)) DER | ERR Sh v Average | Maximum | Average | Maximum
Command format No. of steps i.0 <+ 3.0 +
FUN 255 (S) Conditions Step
* (MEMC (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WR, DR, | Constant Other
x|y|L, | Ms,T™R,cu, | wx | wY | WL, | TC | DX | DY | DL,
M | RCU,CT WM DM
S | Argument (dummy o
constant)
[Function]

. This instruction executes nothing but prints comments between the circuits under the
arithmetic box in combination with the ladder editor.

. A maximum of one screen (66 characters by 16 lines) can be used for comments.

* The contents of ( ) are indications when the ladder editor is used.
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PID function

The CPU2-**H and CPUP-**H have instructions for PID control.
For the outline of the PID function, refer to Section 3.4 of the hardware manual.

(1) PID operation instructions

There are three PID instructions available as shown below.

FUN O (S) Initialization of the PID operation function
* (PIDIT (S))

FUN 1 (S) Execution management of PID operation
* (PIDOP (S))

FUN 2 (S) Execution of PID operation
* (PIDCL (S)})

* The contents of ( ) are indicatious when the ladder editor is used.

(2) Details of the PID instructions

Details are shown on the next and subsequent pages.
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[Name}

PID initialization (PID initialize)

Ladder format Condition code Processing time (us) Remarks
FUN 0 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7F0 H-2000 H-700/300 H-2000, H-700,
and H-300 are
* (PIDIT (S)) | DER | ERR SD v C only for the CPU
875 + 146 n 1786 + 300 n of CPUP-**H.
. . . . n = Loop count
Command format No. of steps H-2002 H-702/302
FUN 0 (S) Conditions Step
730 + 122 n 1490 + 249 n
* (PIDIT (S)) - 3
Bit Word Double word
Usable I/0 R, | TD,SS,WDT, WL, DR, | Con- Other
Y|L, | MS,TMR,CU, | WX |WY |WR |WM | TC| DX! DY |DL, |stant
M | RCU,CT DM
S | PID management o
table
[Function]

. FUNO(S) initializes the area for storing the initialization data necessary for PID operatioms.

. S of FUNO(S) specifies the WR top No. of the PID management table.

. When any error is found in the contents shown in the PID management table, an error code is
set in Error Code 0 of the PID management table and the area is not jinitialized.

. When FUNO is executed once again after the area is correctly imitialized (FUNO normal
termination (1) of the PID management table) once, an error is caused.

* The contents of ( ) are indications when the ladder editor is used.

For the PID management table, loop word table, and loop bit table, see Section 3.4(3), "Details
of PID management table”.

[Precautions]

If a control fault occurs when the area to be used for the PID operatiom is cleared at the time
of operation start or start after power failure, specify Power Failure Storage.
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[Program example]

RI00
WRO404 = 2 1) The
ADRIO = (WRO05. WRO200) 2)\ The
ADRIO = (WRO406, WR0250) 3) f the
FUND = (WRO400)

[Program explanation]

4) The

loop count is specified as 2.

real address of the WR top 1/0 of
loop word table area 1s set.

PID area is initialized.

The following is a program example that WR0400 and the following of the PID management table are
used, the loop count is set to 2, the loop 1 word table area ranges from WR0200 to WR022F (48
words), and the loop 2 word table area ranges from WR0250 to WRO27F (48 words).

WR0400
WR0401
WR0402
WR0403
WR0404

WR0405

WR0406

PID management table

Error code 0 (R)
Error code 1 (R)
Error code 2 (R)
FUN O normal termination (R)
Loop count (W)

Real address of WR top No. of
the loop 1 word table (W

Real address of WR top No. of
the loop 2 word table (W)

WR404 = 2

ADRIO = (WR0405, WR0200)

ADRIO = (WR0406, WR0250)

When FUNO (WR0400) is executed, the areas from WR0200 to WR022F and from WR0250 to WRO27F are

checked and initialized.
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{Name] PID execution management (PID operation control)
Ladder format Condition code Processing time (us) Remarks
FUN 1 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300 H-2000, H~700,
and H-300 are
* (PIDOP (S)) DER | ERR SD \' Average | Maximum | Average | Maximum | only for the CPU
of CPUP-**H.
. . . . 155 310
Command format No. of steps H-2002 H-702/302
FUN 1 (S) Conditions Step Average | Maximum | Average | Maximum
* (pIDO? (S)) - 3 129 258
Bit Word Double word
Usable I1/0 R, | TD,SS,WDT, WL, DR, | Con— Other
X|Y|L, | MS,TMR,CU, | WX [WYIWR | WM | IC| DX | DY [ DL, | stant
M | RCU,CT DM
S | PID management o
table top

[Function]

. FUN1(S) reads the PLD execution flag and the PLD constant change flag of the loop bit table
area and determines the loop for performing operations.

. Set the WR top No. of the PID management table in S of FUN1(S).

an error is caused. An error code is set in Error Codes 0 and 1 of the PID management table

and FUN1 is not executed.

When any othe

r number is set,

. Create a program so that FUN1(S) is executed once during the periodic scan of 20 ms.

* The contents of { ) are indications when the ladder editor is used.

For the PID management table, loop word table, and loop bit table, see Section 3.4 (3), "Details
of PID management table”.
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[Name] PID calculation
Ladder format Condition code Processing time (us) Remarks
FUN 2 (S) R7F4 | R7F3 | R7F2 | R7F1 | R7FO H-2000 H-700/300 H-2000, H-700,
and H-300 are
* (PIDCL (S)) |DER |ERR SD v C only for the CPU
1900 + 15 n 3590 + 30 n of CPUP-**H.
. . . . . n = Loop count
Command format No. of steps H-2002 H-702/302
FUN 2 (S) Conditions Step
1583 + 13 n 2992 + 25 n
* (PIDCL (S)) - 3
Bit Word Double word
Usable 1/0 R, | TD,SS,WDT, WL, DR, | Con- Other
X|{Y|L, | M5,TMR,CU, [ WX [WY |WR {WM | TC| DX | DY | DL, |stant
M | rou,cT DM
S | Word table top o
[Function]

. Whether or not to calculate PID is determined by the sampling time set in each loop word table.

. FUN2(S) turns the loop PID calculation flag to be calculated ON.

. Set all the WR top numbers of each PID loop word table by FUN2(S).

. FUN2(S) checks each loop output upper limit value, lower limit value, set value bit pattern
range, and output value bit pattern range. When an error occurs, the FUN2 error flag of the

loop bit table is turned ON and an error code is set in Error Code 2 of the PID management
table. Even if an error occurs, the FUNZ processing is continued.

. Create a program so that FUN2(S) is executed once during the periodic scan of 20 ms.
* The contents of ( ) are indications when the ladder editor is used.

For the PID management table, loop word table, and loop bit table, see Section 3.4 (3), "Details
of PID management table”.
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Details of FUNO(S)

Loop 1
FUNO (WRC3BE) WR200
(D 1D Management table
WRC3BE Error Code 1
WRC3BF Error Code 2 @ W R 250
WRC3CO Error Code 3
WRC3C1 | lorma. mecninacion ® W R 400
WRC3C2 4 ©), Loop 4
WRC3C3 | Real address of WR200 /WRSOO
WRC3C4 | Real address of WR250
@

(a)

(b)

(c)

WRC3CS | Real address of WR400

WRC3CH | Real address of WR500

FUNO performs the following on respective loop tables
(WR200, WR250, WR400, and WR500):

1)

2)

Validity check of the address of the top Qf each
loop bit table , high output limit to
initial value , and SV bit pattern to MV
bit pattern

The result of the check is set in error code 0 <:).

Initialization of the PID operation area é@ of
the loop which passed the validity check

When all loops (specified by No. of Loops (g) and Top
Address of WR of each loop worcé table) are valid, the
"Normal Termination of FUNO" field is set "1". Then,
FUN)] and FUN2 start PID operations. When an error
occurs in the execution of FUNO, the "Normal
Termination of FUNO" field is set_"O0". The error is
set in the "Error Code 0" field (:). Correct the
program, then try the FUNO instruction again.

If the FUNO instruction is executed again after the
"Normal Termination of FUNO" fields of all loops are

set

"1", the instruction abends.
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FUN1(S) (Manage PID Execution)

Function 1 DER | ERR|{ SD |V | C
Management of

PID Execution

Instruction Number of steps
format FUN1 (S)

3
I/0 type l. S must not be an array variable.

2. The WR area specified for S must be protected
against unexpected power failures (by the
specification of "Power-Off Protection").
Otherwise, the data in the WR area would be all
cleared when the power is shut off.

WX | WY | WR | WL | WM | TC | Constant
Words | S

Q

Outline of FUN1(S) processing

The FUNL1(S) instruction fetches the Execution flag 50 and
the PID Constant Change flag 52 and determines a process

loop to be PID-operated. See 3.9.1 "Timing diagrams
example 1".

Programming notes

(2) The content of "S" of the FUN1l(S) must be equal to
that of "S" of the FUNO(S). If not, an error occurs
and the FUN1l instruction is disabled.

(b) The FUN1(S) should be coded so that it may be executed
only once in each 20-ms periodic scanning.

(¢) Do not code a 1l0-ms periodic scanning in this period.
If coded, a congestion error will occur.
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FUN2(S) (Execution of PID Operation)

Function 2 DER | ERR|{ SD |V |C
Execution of

PID Operation .

Instruction Number of steps
format FUN2 (S)

3
1/0 type 1. S must not be an array variable.

2. The WR area specified for S must be protected
against unexpected power failures (by the
specification of "Power-Off Protection").
Otherwise, the data in the WR area would be all
cleared when the power is shut off.

WX | WY | WR | WL | WM | TC | Constant
Words | S

O

Outline of FUNZ(S) processing

(a) The FUN2(S) instruction determines whether or not the

PID operation is to be executed according to the
preset sampling time @? .

For example, when the preset sampling time @? is

3 ms and the actual sampling time is 60 ms, PID

operations are carried out at periodic scans ’ (D

and (7). At the other periodic scans (() ’ C)
' (), ...), PID operations are not carrled out.

@ ©) ©) @ ® ® @

20-ms periodic
movesto-hn I U O 1 R O
FUN2(S) ﬂ l I ﬂ

| 3 X 20ms | 60ms l 60ms
~ " i

G9PID opecation ‘ I | J—_]
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The FUNZ2(S) instruction turns on the PID Execution

flag 6) of a process loop on which the PID operation
will be performed.

For execution of PID operations on more than one
process loop, see 3.4 "FUN1(S)".

(b) The FUN2(S) instruction checks the contents of High
output Limit () , Low Output Limit , and SV Bit
Pattern to MV Bit Pattern parameters. If an
error is detected, the "FUN2 Error" field 63 1is set
to "1" and the error code is set in the "Error Code
2", The FUN2 instruction is not held by this error.

When no error is detected, the "FUN2 Error" field
is set to "0".

(c) The PID operation is performed by the following
expressions:

69 D-FREI = 1

Output _ @GK. @K, XD , .
value ~— 100 XD + 100 WT. /T2 Y1 (n—1)

®T, /T7Z _ye BT /TZ o BK. (v _xp(n-1)

T Tr@T. sz Tt e T 00 (n

63 D-FREI = 0
Output @K DK, XD N

= =F . . v —1
value = ~ 100 XD + 100 o7, /T2 Y1 (n )
where XD: Deviation (= Set value - Measured value)

Kp: Proportional gain

Th/TZ: Differential delay constant

Tp/TZ: Differential constant

T{/TZ%: Integral constant

XD(n-1l): Previous deviation

Y1l: Integral value expressed by

DK, XD
= . Y —_—

Y1 100 ot iz T 1 (n—1)

Yl{n-1): Previous integral value

YDT1: Differential value

_ @®T. /T2 _qy 2 OT /T2 BKe yp (1))
Wrl= otz T+ er Ty 100
YDTL(n-1): Previous differential value
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3

&3

(4)

S flag = "ln

Output value

19 INT
R flag = "1"

Output value

1]
o

The output value (obtained by (c)) is corrected by the
high output limit @) and the low output limit i@

r
as shown below.

Low output value High output value @
Output value

The high output limit becomes an output value.

Low output value @@ Output value High output
value

The output value becomes an output value.

Output value Low output value High output
value

The high output limit becomes an output value.

Low output value @@ High output value i)
No output wvalue

The error code is set in the "Error Code 2" field.

Programming notes

(a)

The WR number specified for "S" of the FUN2(S) must be
equal to the WR number of the WR area on the PID
Management table for a selected process loop. If not,
an error occurs and the FUN2 instruction is disabled.

The FUN2({S) should be coded in 20-ms periodic scanning.
It is required to code all FUN2(S) that are set in the

top numbers of the WR areas of the word table for
process loops (:) (in the PID Management table).
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(d)

WR400
WR401
WR402
WR403
WR404
WR405

WR406

(:) PID Management table

Error Code 0

Error Code 1

Error Code 2

Normal Termination of FUNO

2

ADRIO (WR405, WR200)

ADRIO (WR406, WR300)

In the above PID Management table, FUN2

FUN2 (WR300)

©®» ®

@

(WR200) and

are alternately executed once in each
20-ms periodic scanning.

FUN1 and FUN2 instructions should be coded so that the

FUN2 instruction may be executed after the FUN1
instruction is executed in a 20-ms periodic scanning.

- 234 -



ADRIO (I/O Address Conversion)

DER| ERR| SD Vv C PROCESS TIME
I/0 Address
Conversion H-2000 H‘?OOH-3OO
InstrucH Number of steps Ave. | Max. | Ave.] Mmax.
tion ADRIO (d, S)
format 3
1. Specify *d" in words and °*S”® in words or bits.
2. "d®" and "S* must not be an array variaple.
WX WY ] WR|[WL | WM| TC lonscant
1/0 d
type O @) O O
WX | WY | WR|WL ! WM| TC konstand
S O O O @) O
X{Y|R|L|M|TD|SS|%T|¥ S| TR} CLI|{RCT{ CT|CiLi| CTD] CL | DIF DE‘{E‘::;t
OlO|0{010O
Operation
ADRIO (d, S)
Explanation

l. This instruction outputs the real address of
*S* to "4d-".

Examples

1. Setting the real address "3COO0H" of WRO in WM1O.

X200 DIF 0

}___i }— ADRIO (WM10, WR 0)

2, Setting the real address "FFFFH" of WRC3FF in WM10

| X200 DIF 0

i I ,L i| }— ADRIO (WMI10, WRC3FF)
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PID Management Table

Explanation

[Example] FUNO (WR400)

WR400
WR401
WR402
WR403
WR404

WR405

@D PID Management Table

Error Code 0 (Read)

Error Code 1 (Read)

Error Ccde 2 (Read)

Normal Termination 1 of FUNO (Read)

Number of Loops (Write)

Top address of word table (WR) for Loop 1 (Write)

Top address of word table (WR) for Loop 2 (Write)

Top address of word table (WR) for Loop 3 (Write)

Top address of word table (WR) for Loop 64 (Write)

©®

PID Management Table

(a) "8" of the FUNO(S) instruction should be the top

WR number of the PID Management table.

(b) The PID Management table consists of four parts:
@ ’ @ ‘ @ and @ . The size of part 5 varies

according to the number of loops. Part 5 must

not exceed the end of the WR. (see (c)). If part

5 exceeds the end of the WR, error code 0004 is

written in the "Error Code 0" area.

(c) The available range of the ®R varies according to

the type of a memory cassette installed in the

CPU module.

RAM-04H, RAM-08H: WRO to WR3FF

RAM-16H: WRO to WR43FF
RAM-48H: WR0O to WRC3FF
ROM-16H: WRO to WR43FF
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Note:

(Write): Arga in which the user can write data
éby programming), from which the user can read
ata

GD Error Code 0, Error Code 1, and Error Code 2
(Read-only)

(a) Error code O

An error code is set in this area when an error
occurs in the execution of the FUNO instruction

or FUN1l instruction (partially). W®hile no error
is detected, this area holds the preceding status.

(b) Error code 1

An error code is set in this area when an error
occurs in the execution of the FUN1l instruction.

while no error is detected, this area holds the
preceding status.

{(c) Error code 2

An error code is set in this area when an error
occurs in the execution of the FUN2 instruction.
While no error is detected, this area holds the
preceding status.

(d) An error code is expressed by four hexadecimal

digits.

High Low
crder order

N —

t—————Indicates the cause of the error.

Indicates a loop number.

HOO: Error not related to a loop
number

HOl to H40: Error occurred on a
loop of the indicated loop
number

See 3.10 "Error Codes" for error codes set in the
Error Code 0, Error Code 1, and Error Code 2 areas.

The loop number of HOl to H40 is set in the high-order
"xx" of error codes in the error code list.
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®

@

®

Number of Loops (Write)

(a)

Set the number of loops used (1 to 64).

When "0" is set in this area, error code 0002 is
set in the "Error Code 0" area and the PID

control function is disabled (even when FUN1 and
FUN2 instructions are already coded).

Top address of word table (WR) for Loop n (Write)

(a)

(b)

One loop requires a WR of 48 words long for Input
of PID constants and for internal calculation of
the PID. Set the top address of the WR in this
area by the address conversion instruction. The
address must not exceed WRC3FF, (the end of the
WR). If the address exceeds WRC3FF, error code
Xxx05 is written in the Brror Code 0 area. WRs of
loops must not overlap each other.

Specify WR addresses as many as the number of
loops specified.

For example, when you write "5" in the "Number of

Loops" area, specify the address of WR for loop 1
to the the address of WR for loop 5 (a total of
five addresses).

See Section 3.6 for explanation of the ADRIO
instruction.

Normal Termination of FUNO {(Read-only)

(a)

Code 0001 is set in this area when the FUNO
instruction ends normally. W®When an error occurs
in the execution of the FUNO instruction, an
error code is set in the Error Code 0 area.
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Word tables and bit tables

@ PID Managemenc Table

WR400 Ercoc Code 0
WR401 grcoc Code 1 (:)
HR402 Ercoc Code 2
WR4031 Normal Termination of FUNO (:)
WR404 3 ©
WRA0S ADRIO (WR405, WR200)
HR406 ADRIO (WR406, WR250) @®
WR407 ADRIO (WR407, WR300)
Wocd Table for Loop 1 (The address of Bit Table for Loop 1 {(The address of
the top of this table is given by (4).) the top of this table is givea by (11).)
WR200 [ Address of the top of the bit table (:)-———- R100 Execution Plag (Write) (:9
{R) foc Laop H100 R101 Non-Bumpless Flag (Write) (:D
WR201 | Sampling Time T2 (Weite) )
WR202 |Propoctional Gain KP (Wcite) C:) R102 PID Constanc Change flag (Weite) GE)
WR203 | Integcal Constant Ty/TZ (Wcite) R103 S Flag (Hcite) @
R104 | R flag (Weite) D)
WR204 | Diffecrential Constant Tp/Ti (Write) (3
WR205 | Diffecential Delay Constant T,/T2 R10S O-FREL Flag (Write) @
(Weite) R106
WR206 | High Output Limit UL {Weite) @ R1O7
WR207 | Low Output Limit LL {Wecite) R108 PID RUN Flag (Read)
WR208 | Initial Value INIT (Weite) R109 PID-In-Execution flag {Read)
WR209 [Sec Value Addraess (Weite) R10A | PID Constant OK Flag (Read)
WR20A | Measured Value Address (Write) @ Ri0&a Over High Limit FPlag (Read) @
HR!QB Quetput Value Addcess (Weite) @ R10C | Under Low Limit Flag (Read)
WR20C | Set Value BLt Pattecn (Weite) @ R100 | FUN2 Eccor Flag (Read)
WR20D | Heasured Value Bit Pattern (Write) (:) RI0E
WR20E | Oucput Value Bit Pattern {Write) @ R10P
WR20F (Resecrved) )
WR210 (Resecved)
WR212 (Reserved)
WR213 (Resecved) Wock area foc PID opecration
WR214 {Resecved)
WR215 (Resecved) (a) 7This programming example
WR216 has three control loops
(Loop 1, Loop 2, and Loop
:;:::ZI:::::::::::::;jf 3). Each loop must be

allocated a word table
(WR), and a bit table

WR22B (R). These tables are
WR22C (Resecved) explained in detail below.
WR22D {(Reserved)
WR22E {Resecrved)
WR22P (Resecved)
WR22P (Resecved) )
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(a)

2 o @

Address of the Top of the Bit Table for Loop (Write)

One loop requires a bit table (R) of 16 bits long

for control and monitor of the loop.

Specify the

bit number of the bit table (R) in the range of 0

to H7BO by the ADRIO instruction.

The bit number

(address) must not exceed R7BF (the end of the

bit table).

No. | Parameters | Specification Remarks
@:) Sampling 1 to 200 ms 0 The sampling time must be a
Time T2 (a multiple multiple of a minimum set
of 20 ms) value.
(When the
analog input o The minimum set value is what
output module is set in the Number of Loops
is installed area (3).
on the basic
Or expansion (Example) Setting of sampling
unit) times (TZ) of 4 loops
4 to 200 ms —
{a multiple Loop | 4 {zﬁ 8 4 0* 3"
of 20 ms) 1
(when the Loop |4]||4]| (24 4 4 12
analog input 2
output module | Loop | 4|8 |16 4 0*| |48
1s installed 3
on the remote | Loop |4/|8]||40] [10% | 8 | |24
I/0 sub- 4 — 1
station) Ex. Ex. Ex. Ex. Ex. Ex.
1 2 3 4 5 6
Ex.l to Ex.3: Vvalid
Ex.4 to Ex.6: Not valid (*)
@3 | Propor- -1000 - +1000 | -10.00 to +10.00
tional
Gain KP
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No. | Parameters |Specification Remarks
Integral 1 - 32767 Integration time (T.)
i
Constant Sampling time (TZ2)
T./T2 . . .
1/ Differential time (Tp)
Sampling time (TZ)
Differential delay time (Tn)
Sampling time (TZ)
@9 | pif-
ferential
Constant
Tp/ T2
Qe | pif-
ferential
Delay
Constant
T,/TZ
@? High Output [-32767 - These values must satisfy the
Limit UL +32767 following condition:
@E) Low Output LL £ INIT £ UL
Limit LL
The UL and LL values can be
@:) Initial given hysteresis by a user
Value INIT program.

@

@y

@

Set Value Address

(a)

Measured Value Address

(a)

(Write)

This area sets the address of
a set value.

(Example) To set the address

code ADRIO (WR20A,
(Write)

This area sets the address of
the measured value.

Output Value Address (Write)

(a)

This area sets the address of
the result of a PID operation
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of WX500 in WR20A,
WX500)

a word which stores

a word from which
will be output.




@3 Set Value Bit Pattern (Write)

This area determines a method of converting a set

value into 16-bit data for PID operation. Select and
write one of HO0001l to H0004 according to the
conditions shown below. See Table 3.2 for bits
patterns for analog input modules.

HOOOl: 8 bits to 16 bits

bis bs bs bo
Befote
conversion

by

bis bu b, bo
After 0 0 O 0 O O O 0
conversion

Sets all zeros. shifts by to bg to Sets all zeros.

bll to b4-

HO0002: Unsigned 12 bits to 16 bits

bﬁ bm bu bu
Before
conversion

bﬁ bmrbu bqr
After
conversion

Sets all zeros. by to by remain unshifted.

HO003: Signed 12 bits to 16 bits (Sign expansion)

bis b bu by bs
Before
conversion
%u by /Do
After
conversion 0
Copies the content Shifts bg to byg to by to bjy;.

of b11 to by, te D15

HOO004: No conversion
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Measured Value Bit Pattern (Write)

(a) This area sets a method (H0001 to H0004) of

converting data read from the Measured Value
Address area (21) into 1l6-bit data. See Table
3.2 for bit patterns for analog input modules.
See C} "Set Value Bit Patterns" for the
converting methods.

29 output Value Bit Patterns (Write)

{(a) The result of FUN2 processing or PID operation is
converted according to the bit pattern set in
this area and written in the Output Value Address
area @§ . See Table 3.2 for bit patterns for
analog output modules.

Select and write one of H000l1 to HO0004 in this
area @5 according to the content of the Output

Value Address area (Analog Output WY, WR, WL, or
WM.

HOO0O0l: 18 bits to 8 bits

bis b by b, b; b

Before
conversion

bg bo

After
conversion

Sets all zeros. Shifts by) to by to by to by,

HFFF to H7FFF (before conversion) is converted to HFF.
H8000 to HFFFF (before conversion) is converted to HO.

HO00O02: 16 bits to Unsigned 12 bits

bis bz by bo
Before
conversion

bis by bu by |
After L O 0 O
conversion

Sets all zeros. bg to by remain unshifted.

HFFF to H7FFF (before conversion) is converted to HFF.
H8000 to HFFFF (before conversion) is converted to HO.
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HO0003: Signed 16 bits to Signed 12 bits

b\s b12 b\ bo
Before
conversion

bus Xb bo
After
frer 10 0 0 0
conversion

Sets all zeros. Shifts by to by; to by to byy-

HFFF to H7FFF (before conversion) is converted to H7FF.
HB000 to HFFFF (before conversion) is converted to HS80.

HO0004: No conversion

Note: The contents of the areas @) {Set Value Bit
Pattern), @@ (Measured Value Bit Pattern), and
25 (Output Value Bit Pattern) vary according to

the type of the analog I/0 module that reads or
writes the values.
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Table 3.2

Analog I/O modules and

bit patterns

Modul i £ ' Bit
odule Type Specification SV, PV, or MV pattern
Analog | XAGVO8H 0 - 10 VvDC, 8 bits SV (Set HOQO1
Input value) and
Module PV (Measured
value)
XAGCO8H 4 - 20 mA DC, B bits " HQ001
XAGV12H -10 - +10 VDC, 12 bits " HOO0O03
XAGC12H 4 - 20 mA DC, 12 bits " H0002
XAGV12]1H | 0 - 10 VDC, 12 bits " HO002
XAGV122H {1 - 5 VDC, 12 bits " H0002
Analog | YAGVOS8H 0 - 10 vDC, 8 bits MV (Output HOO0O01
Output value)
Module
YAGCO8H 4 - 20 mA DC, 8 bits " HOO0O1
YAGV12H -10 - +10 VDC, 12 bits " H0O0O03
YAGC12H 4 - 20 mA DC, 12 bits " HG0O02
YAGV1Z1H | 0 - 10 vDC, 12 bits " HO0QO02
YAGV122H | 1 - 5 VDC, 12 bits " HO00O02
RTD XRTDO1H -50°C - 400°cC, SV (Set HO004
Input Signed 15 bits value) and
Module PV (Measured

value)

Work area for PID Operation (Reserved)

(a)

The FUNG,

FUN1, and FUN2

area for PID operations.
allowed to use this area.

If the user program uses t
the PID operation will not be assured.

Execution Flag (Write)

(a)

instructions use this

The user program is not

his area,

the result of

When the Execution flag turns on ("0" to "1"),

the PID constants at the time are checked and the

PID values are initialized.

constants are all valid,
turned on

(Illll) R
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When the PID

the PID RUN flag

is




When any PID constant is found invalid, the PID
RUN flag 58 is turned off ("0"). The PID
operation will not be performed.

(b) The PID operation is performed while the
Execution flag is on ("1").

(c) When the PID RUN flag is turned off ("1"),
the PID operation ends and the output becomes 0.

Non-Bumpless Flag (Write)

"Non-bumpless" operation is to store the PID result
internally without stopping the PID operation when the
S or R flag is turned on. Therefore, when the S or R
flag is turned off, the output value abruptly changes
according to the intermediate operation value.

Contrarily, in the Bumpless status, the PID operation
is suppressed while the S or R flag is on. When the
flag is turned on, the output value changes in

sequence starting from the value at the time point.
See 3.9.3 Timing diagram example 3.

(a) When the Non-Bumpless flag is on, non-bumpless
processing is performed.

(b) When the Non-Bumpless flag is off, bumpless
processing is performed.

PID Constant Change Flag (write)

(a) When any PID constant ( @? to i) ) is changed,

the PID Constant Change flag must be turned on.
When this flag is turned on, the change of PID

constants ( @9 to ) is reflected on the
result (previous value).

(b) When the change of the PID constants is
completed, this flag must be set to off ("Q0").

{c) When any PID constant is not valid {(when the "PID
Constant OK Flag area is "0"), the PID

operation is performed with the previous PID
constants. '

Do not change the content of the flags ( @ to )

(for reference only). If changed, the result of the
PID operation will not be assured.
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&3

S Flag (Write)

(a)

When the S flag is on
reset to the initial value.

("1"), the output value is

The output value is

determined acco&%ing to the relationship of the

ﬁiitial value

and low output limit

Low output limit >

No output

Low output limit £

limit

» the the high output limit
, as shown below.

High output limit

Initial value < High output

The output value is the initial value @9 .

Low output limit £ High output limit £ Initial

value
The output

value is the high output limit

Initial value £ Low output limit £ High output

limit
The output

The S flag is given
flag.

R Flag (Write)

(a) When this flag
cleared to all

D-FREI Flag (Write)

{a) When this flag
operations are
(b) When this flag

operations are
operation (D)

value is the low output limit @@ .

a higher precedence than the R

is on
Zeros.

("1"), the output value is

is on ("1"),
performed.

the P, I, and D

is off ("0"),
performed.

the P and I
(The differential

is not done.)

PID RUN Flag (Read-only)

(a) Wwhen detecting
on,

parameters

the result in the PID RUN Flag area

e PID RUN Flag =

that the Execution flag 50 is

the FUN1l instruction validity-checks the

to and @@ to and sets

“1": Valid

The PID operation starts.
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(b)

e PID RUN Flag = "0": Not Valid

The PID operation is suppressed. The error
factor is set in the Error Code 1 area ().

When detecting the on-to-off transition of the
Execution flag 6) (while the PID RUN flag 58
is on), the FUN1l instruction turns off the PID
RUN flag and ends the PID operation.

69 PID-In-Execution Flag (Read-only)

(a)

The FUN2 instruction turns on this flag of a loop
when performing the PID operation on it and turns
off the PID-In-Execution flags of the other loops.

PID Constant OK Flag (Read-only)

(a)

@ QOver

(a)

When detecting that the PID Constant Change flag

is on, the FUNl_ instrugtion validity-checks
the PID constants C} to &@ and sets the
result in the PID Constant OK flag .

e PID Constant OK Flag = "1": The PID constants
are valid.

i

e PID Constant OK Flag
are not wvalid.

"0": The PID constants

The FUNCl instruction performs the PID
operation with the previous PID constants.

The error code is set in the Error Code 1 area

High Limit Flag MV > UL (Read-only)

When the output value calculated by the FUN2
instruction is greater than the high output limit
UL @) , this flag is turned on ("1").

Under Low Limit Flag MV < LL {Read-only)

(a)

FUN2

(a)

When the output value calculated by the FUN2

instruction is less than the low output limit LL
, this flag is turned on ("1").

Error Flag (Read-only)

When an error is found in the high output limit
+ the low output limit @E . or bit patterns
to ), the FUN2 instruction turns on the
FUN2 Error flag (@ . Its error code is set in
the Error Code 2 area (2). The PID operation is
not suppressed by this error.
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When no error is found in the execution of the
FUN2 instruction, the FUN2 Error flag

remains off ("0") and the Error Code 2 area ()
remains blank.

Executions of PID Operation Instructions in the CPU
[Example 1] PID control on two loops whose sampling times

are respectively 2 (a multiple of 20 ms)

Note: For legibility, this timing diagram combines
two 1l0-ms system interrupts into one.

20ms L
6ms, 8ms
Perjodic
system ——— = = =
scanning
20-ms
periodic
scanning P f 5
(Loop 1) T 7
{Loop 2) — = f = = — — — I
(PID
Loop 1)
end 000 e -
processing
a
Normal scanning -

FUNO processing

FUN1 processing
FUN2 processing
Other periodic interrupt processing

00U Y

Fig. 3.8.1 Management of execution of PID operation (2 loops)
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{(Example 2] PID control

Loop 1: Tz
Loop 2: T2

Loop l: T2

on the following three loops

3 (x 20 ms)

6 (x 20 ms)
12 (x 20 ms)

Note: For legibility, this timing diagram combines

two 10-ms system interrupts into one.

Start of CpU

operation
20msec
Periodic system — ——~pm pu  sm
scanning
Loop | USRS B JU N NN B JON Ny S
20-ms operacion
periodic Loop2' =) e 1= |- =4
scanning | ePeracion
Loop 3 A4 lgt.
operation
End  _ _____ |
processing Jl
Normal scanning .— o —1 bewd foed b .
Pacametec '
secting by |
PUNG '
. LJ
1
Fig. 3.8.2

Management of execution of PID operation (3 loops)
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Timing Diagram
Timing diagram example 1

This example shows waveforms of flags (PID RUN, PID Constant OK, and PID-In-Execution)
and instructions (FUNO, FUNl, and FUN2) at the on-to-off transition of both the Execution
flag and the PID Constant Change flag for a loop.

@
(1) Execution flag __f__L /T /U } /
d‘ ®, @ @(l @5 Set correct PID constants.

{(2) PID Constant f_l f I

Change flag @{ @{

(3) PID RUN flag

L /Al
4

) 4

|

(4) PID Constant

[ ]

[
[}
!
'
[
!
'
1
|
|
t
t
!
!
1
!
|
!
!
1
|
1
1
I

i i ; |
] !
| 1
.' : | i
oK flag \ ! X i | ! X \
1 i ] t t ) |
(5) PID-In-Execu~ ] | ! 1
tion flag ) . ) P T : t :
(6) Normal Termina- f T T : ; T : ' + T
tion of FUNO flag ICocrecely set : ! : f : I : : | : !
Jthe PID-related , : | | ) 1l | 1 |
(7) FUNO (PID ltables hece. | | -l ) ! | ) | | ! |
Initialization) | o | § n ! . | : [
4 (5 | , ! : [ / 1 : 1 T 1 N
| | i 1
(8) FUN1 (PID Execu- G 5 i Loy ) ' @ P ! : : !
| 1
1
I
i

tion Management) | | _[ | ] ' |
/
(9) FUN2 (PID @5 O) Gg () @@ Qg é{ 65 Q% @g

Operation) l | | L | | l I ” H [ H || || || ” “ [ | I I l | | I I

| nn
(10) Output (74 ﬁ{ q{ Gg ®/ : 65




[Explanation]

aF

@ Qo ®

®

® 0 @ & 0 ® ® © © ©

@., @

These off-to-on transitions are ignored as the FUNO
instruction is not executed normally.

As the FUNO instruction finds an error in the
PID-related table, the FUNl instruction is disabled.

The FUNQO instruction has ended normally and

FUNl processing starts.

The FUN2 instruction does not perform the PID
operation as the Execution flag is off ("0").

The FUN1l instruction (:) detects the off-to-on
transition of the Execution flag and validity-checks

PID constants. As the PID constants are valid, the
PID RUN flag is turned on.

The PID operation of the FUN2 instruction starts at
(FUN2) as the first scanning is not executed.

The PID-In-Execution flag is turned on before the PID
operation of the FUN2.

The FUN1l instruction turns off the PID-In-Execution
flag.

At the off-to-on transition of the PID Constant Change
flag,

The FUN1 turns on the PID Constant OK flag (as the PID
constant check passed) and changes the PID constants.

The FUN2 instruction does not perform the PID
operation.

The PID operation starts with the new PID constants.

At the off-to-on transition of the PID Constant Change
flag,

The FUNl turns off the PID Constant OK flag (as the
FUNl instruction detects an error in the PID
constants). The PID Constant flag remains unchanged.

Another FUNQ instruction is ignored when it is
executed while the PID operation is executed.

As the on-to-off transition of the Execution flag is
detected by the FUN1l instruction é} '

the PID RUN flag is turned off and the output becomes
0.
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As the on-to-off transition of the PID Constant Change
flag is detected by the FUNl instruction C} while
the Execution flag is off, the PID constants are
validity-checked. As they are valid, the instruction

changes the PID constants and turns on the PID
Constant OK flag.

As the on-to-off transition of the PID Constant Change
flag is detected by the FUNL instruction é) while
the Execution flag is off, the PID constants are
validity-checked. As they are not valid, the
instruction turns on the PID Constant OK flag.

The off-to-on transition of the Execution flag

The FUN1l instruction detects this transition and

checks the PID constants. As they have an error, the
PID RUN flag is turned off.

The FUNl instruction detects the simultaneous
off-to-on transition of the Execution flag é@ and
the PID Constant Change flag @2 . The off-to-on
transition of the PID Constant Change flag is ignored.

As the PID constants are valid, the FUNl1l turns on the

PID RUN flag. The PID operation restarts from the
FUN2 instruction

The on-to-off transitions of the Execution flag are

ignored if they are not detected in normal periodic
scanning.
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Timing diagram example 2
This example shows timing of the operations of the S and R flags (in Bumpless mode).

S flag: Resets the output value to the initial value.
R flag: Resets the output value to all zeros.

@@ The output value remains
the initial value (INIT)
as the S flag is
preferentially used.

(1) Execution flag |

(2) PID Constant

0
Change flag C) 69 The output value is held as
the Execution flag is off.

(3) s flag | | [ | | 1 | | C)(:D The output value remains

the initial value (INIT)
as the § flag is

r_‘—~——_—___1 preferentially used.

(4) R flag

' ] f h
i ] | | : .
: 1 | | | ]
! . [ ] | |
| A | | - VR | 1 h
1 ! o ! ! ! ! : ()(3) The output value becomes
! | | | 1 | I 1 ¢
: | . : [ i I 1 ! 1 ! 0 as the S flag is off
! ] | .
1 / a .
! 5 X : | : | : ® : : . : ' nd the R flag is on
a I t 1 b
(5) Output value : : : ! b ! J ! 1 : | (:) The output value becomes
1 L
High output | : | : : : e : ] : : | : . the initial value
limit OL ] 1 : | 1 | \ 1 1 : | (INIT).
1 1 ] | \ ] 1 |
Set value (sSV)— | ! : ] ! : y ! : ! —_ ()(:) The output value goes
: ! I : : ' 1 | : ' ) toward a target value
1 : I I : ! ! i ) ' continuously as the
Initial ! ! Lot Yot ! ! ! ! ! Execution flag is on and
value (INIT) | : the operation is in the
: : Bumpless mode.
| '
0 (h} - @ The output value
b 0.
Low Output ___ _ ecomes
Limit (LL)

© @ ® © ®® O

P———» The execution of the FUNO instruction has ended normally.



Timing diagram example 3

This example shows timing of bumpless and non-bumpless operations.

BUMPLESS To set Bumpless mode, turn off NON-BUMPLESS ] To set Non-Bumpless mode, turn

the Non-Bumpless flag when the
s and R flags are turned off.

on the Non-Bumpless flag when
the S and R flags are turned off.

(1) Execution l

® ©
' /

S

flag @ @
(2) Non-Bumpless }// //
ton- A e VA
1
!
!
(3) s flag !
|
1

- 667 -

(5) Output value
High output

|
|
|
1
¢
1
|
(4) R flag I I :
T
{
1
1
{
|
i
I
|
L}
I

|
|
1
]
t
— o I
limit UL I —
|
.Set value (SV)— ///r\ﬁl - :
i
Initial value___ y ' __
(INIT) !
{
1
0 . 1
)
Low Qutput [
Limit (LL) o

b

(D when the S flag and the R flag
turn off, the output value goes
toward a preset value continuously.

)

QD When the § flag and the R flag
turn off, the output value goes
toward a preset value abruptly.



Error Codes

The error code is expressed by four hexadecimal digits.

High Low
order order

|, N

t

Indicates the cause of the error.

Indicates a loop number,

HOO: Error not related to a loop
number

HC1l to H40: Error occurred on a
loop of the indicated loop
number

The loop number of HOl to H40 is set in the high-order "xx"
of error codes in the error code list.

The circled numbers in this table are those used in the PID

management table (3.7.1), and word and bit tables for loops
(3.7.2).
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Error codes set in the Error Code 0 area

The Error Code 0 area sets the code of an error which is

detected in the execution of the FUNO or FUN1
instruction.

(partially)

When no error is detected in the execution of

the instruction, this area holds the previous status.

Error Code 0 Area (1 of 3)

5;§2r Error cause Action to repair Remarks

0001 Although a FUNO Do not try to The Normal
instruction has execute an FUNO Termination of
ended normally, instruction again FUNO area
but another after it ended holds the previous
FUNG instruction| normally. value.
is issued for
execution.

0002 The loop number Specify a value of
is 0. 1l to 64 as the

number of loops
({in the Number of
Loops area ).

0003 The loop number Specify a value of
is greater than 1l to 64 as the
64 number of loops

(in the Number of
Loops area ).

0004 The PID Correct the The size of the PID
management address of the top| management table is
table exceeds of the PID variable. When the
the I/0 limit. management table number of loops

or the number of exceeds the I/0
loops so that the limit, the Normal
PID management termination of FUNO
table is within area holds the
the 1/0 limit. previous value.
xx05 The word table Specify the The word table is
of loop xx correct address of | 48 words long.
exceeds the I/0 the word table
I/0 limit. (WR) for the loop.
xx06 The bit table of | Specify the The bit table is

loop xxX exceeds
the I/0 limit.

correct address of
the bit table (R)
for the loop.

16 bits long.
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Error Code 0 Area (2 of 3)

Error . .
code Error cause Action to repair Remarks
xx07 The high output The high output
value of value should
loop xx is be in the range of
invalid. -32767 to 32767.
xx08 The low output The low output
value @@ of value should
loop xx 1is be in the range of
invalid. -32767 to 32767.
xx09 The initial The initial value
value @) of should be in
loop xx 1is the range of
invalid. -32767 to 32767.
xx0A The high output Correct the high
limit Q)  the output limit ’
low output limit | the low gutput
» and the limit ., and
initial value the initial value
for loop xx for loop so
are related that they may be
improperly. related normally.
Low output limit
Initial value
High output
limit
xx0B The set value Specify a value
bit pattern ranging from 1 to
for loop xx is 4 in the SV Bi
not valid. Pattern area é@ .
xx0C The measured Specify a value
value bit ranging from 1 to
pattern for | 4 in the PV Bit
loop xx is not Pattern area CE .
valid.
xx0D The output value | Specify a value
bit pattern ranging from 1 to
for loop xx is 4 in the MV Bit
not valid. Pattern area @3 .
0020 FUN1l was Program so that This error code is
(Note) | executed FUN1 may be set in the Error
although FUNO executed after Code 0 area
did not end FUNO ends specified by "s"
normally. normally. of FUN1(S).
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Error

Code 0 Area (3 of 3)

Error . .
code Error cause Action to repair Remarks
0021 The content of Specify a correct This error code is
(Note) | "S" of FUN1(S) WR address so that | set in the Error
is not equal to the content of "S" |Code O area
"S" of FUNO(S) of FUN1(S) may be specified by "S"
(with respect to | equal to "S" of of FUN1(S).
the PID manage- FUNO (S) .
ment table).
Note: Error codes 0020 and 0021 are written over an error code

(0001 to xx0D,

Error Code 0 area.

4 for programming examples.

- 259 -

if any) which was already set in the
Make sure that FUNO has been
executed normally before FUNL is executed.

See Chapter




Error codes set in the Error Code 1 area

The Error Code 0 area sets the code of an error which is

detectgd in the execution of the FUN1 instruction.
error is detected in the execution of the instruction,

area holds the previous status.

When no
this

Error Code 1 Area (1 of 2)

Error . ,

code Error cause Action to repair Remarks

0020 FUN1 was Program so that This error code is
executed FUN1 may be set 1n the Error
although FUNO executed after Code 0 area
did not end FUNO ends specified by "s"
normally. normally. of FUN1(S).

0021 The content of Specify a correct This error code is
"S" of FUN1(S) WR address so that |[set in the Error
is not equal to the content of "S" [Code 0 area
"S" of FUNG(S) of FUN1(S) may be specified by "S"
(with respect to | equal to "S" of of FUN1(S).
the PID manage- FUNG (S) .
ment table).

Xx22 The set value Specify a correct This error can
address for | set value address occur at the
loop xx is not by the ADRIO off-to-on
valid. instruction. transition of the

Execution flag.
xx23 The measured Specify a correct
value address measured value
for loop xx | address by the
is not valid. ADRIO instruction.

xx24 The output value | Specify a correct
address for | output valye
loop xx is not address by the
valid. ADRIO instruction.

xx25 The sampling Specify a correct These errors can
time of loop xx sampling time occur at the
is no valid. (1 to 200). off-to-on

transition of the
xx26 The sampling The sampling time

time of
loop xx is not a
multiple of the
?5?ber of loops

should be a
multiple of the
number of loops

Execution flag or

the PID Constant
Change flag.
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Error

Code 1 Area (2 of 2)

Error . .
code Error cause Action to repair Remarks
xx27 The proportional | Specify a correct
gain ({3 of proportional gain
loop xx is not (-1000 to 1000).
valid.
xXx28 The integral Specify a correct
constant of | integral constant
loop xx is not (1 to 32767),
valid.
Xxx29 The differential | Specify a correct
constant Q} of | differential
loop xx is not constant (1 to
valid. 32767).
XX2A The differential | Specify a correct
delay constant differential delay
of loop xx constant (1 to
is not valid. 32767).
xx30 The low output The low ogutput This error can
limit of limit ( of loop | occur en the §
loop xx 1is XX must be equal flag ég turns on
greater than the | to or less than while the PID RUN
high output the high output flag €9 1is off.
limit @5 of limit of loop
loop xx. XX.
xx31 The output value | Specify a correct This error can
address of output value occur when the §
loop xx is not address by flag g% or R
valid. the ADRIO flag & turns on
instruction. while the PID RUN
flag ég is off.
xx32 The output value

bit pattern
of loop xx is
not valid.

Specify a correct
output value bit
pattern (1 to
4)'
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Error codes set in the Error Code 2 area

The Error Code 2 area sets the code of an error which is

detected in the execution of the FUN2 instruction.

When no

error is detected in the execution of the instruction, this
area holds the previous status.

Error Code 2 Area

E;gzr Error cause Action to repair Remarks

xx41 The set value Specify a value When the specified
bit pattern ranging from 1 to bit pattern is not
for loop xx is 4 in the SV Bit valid, the FUN2
not valid. Pattern area (} .« | instruction

continues

xx42 The measured Specify a value processing with "4
value bit ranging from 1 to NO CONVERSION",
pattern for | 4 in the PV Bit
loop xx is not Pattern area C} .
valid.

xx43 The output value | Specify a value
bit pattern ranging from 1 to
for loop xx is 4 in the MV Bit
not wvalid. Pattern area @) .

xx44 The low ocutput The low output When this error

limit @8 of
loop xx 1is
greater than the
high output
limit of
loop xx.

limit @8 of loop
Xxx must be equal
to or less than
the high_ output
limit of loop
XX.

occurs, FUN2
processing
continues but the
result is not
output.
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Programming Examples
Programming Example 1

This programming example is to make the CPU module to
control three process loops. In this programming example,
the PID constants are changed each time the CPU starts to

run. To store the forcibly-changed PID constants, see
Section 4.2.
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R7E3

Loop initialization

I
//,n
ON for the
first scanning

only

R7E3
Il

ADRIO (WR200, R100)
WR201 = T2

WR202 = K»
WR203 = T./TZ
WR204 = To/TZ
WR2035 =7T.,/TZ
WR206 = UL
WR207 = LL
WR208 = INIT

ADRIO (WR209, WX500)
ADRIO (WR20A, WX510)

ADRTO (WR20B, WY520)

Set value bit
WR20C = pattern
WR 20D = Measured value
bit pattern
WR 2 0E = output value

bict pactern

Sets PID constants for
loop 1

(See the word table and
bit tables for each loop
(3.7.2).)

R7E3
1

PID constants
for loco 2

LU

R7E3

21D constants
tor loop 3

WR1404 = 3
ADRIO (WR405, WR200)
ADRIO (WR406, WR250)

ADRIO (WR407, WR300)
FUNO(WR400)
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Sets PID constants
for loop 2.

Sets PID constants
for locop 3.

Sets the loop management
table (see 3.7.1 "PID
Management table”.)

. Checks the PIDs of loop 1,

loop 2, and loop 3
according to this table.
. Be sure to set the PID

constants before executing

the FUNG instruction.



Loop 1 control 4——{

User program

et N

R100

~N_

User program

TS

®

R10]

N~

User program

TN

@

R102

~—

Turn on the PID Constant Change
flag (R102) when parameters TZ,

Kps Ti/TZ, Tp/TZ, and Tp/TZ
of loop 1 are changed.

used in the PID operation.

User program

N

Otherwise,
the new PID constants will not be

O

R103

N~

User program

T

@

R104

N~

User program

T

@

R103

N~

O
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Execution flag

1l: Executes the PID
operation on loop 1l.

0: Ends the PID operation
on loop 1 and resets
the output value to 0.

Non-Bumpless flag
1: Non-bumpless
0: Bumpless

PID Constant Change flag
_]: At the off-to-on
transition of this flag,
the operation to change
PID constants starts.

S flag

1: The output value is an
initial value 19 .

The S flag is give higher

precedence than the R flag.

R flag
1l: The output value is 0.

D-FREI FLAG

1l: Performs the PID
operation.

0: Performs the PI
operation.



A R108
+ O
(//;ets the result of the PID constant
check made by FUN1 at the off-to-on
transiticn of the Execution flag (R100Q).
g 1: OK 0: Error
-
-
c
Q
-]
N R109
[9) " /\
§ 1l A
<//'l: FUN2 performs the PID
operation on loop 1.
0: FUN2 does not perform the
PID operation on locp 1.
R10A
[ 2N
/’” O/
Sets the result of the PID constant
change made by FUN1l at the
off-to-on transition of the PID
Constant Change (R102) flag.
l: Valid PID constants
0: Invalid PID constants
R10B
" -0
R10C
i
Set by FUN2
R10D
o O
</’Set "1" when FUN2 detects an error.
/
-
~N o9 Same as that
aez of loop 1
28§
Q0 E
-
(e ] OB
aon Same as that
9§55 of loop 2
20 E

'4—

.
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END j,_

Set when the output value
calculated by the PID
function is not between
the high output limit and
the low ocutput limit.

When R10D turns on, an
error code is set in the
Error Code 2 area (D).



i

20 ms periodic scanning

INT1

WR403

It
i

FUN 1 {WR400)

L
e

—

[ FUN 2(WR200)

(

Do not set any starting condition.
Monitor the status of R109 to
start the PID operation on loop 1.

[ Fu; 9
a FUN 2 (WR250)

| IN 9 (
LFLN 2 {WR300)

|
| RTI

T T T

The above programming for 20 ms-periodic
scanning can be replaced by the following:

Iy

20 ms periodic scanning

.

WR403

-

0

JL FUN 1 (WR400)

Tr FUN 2 { WR200)

{ FUN 2 (WR250)

IL FUN 2 (WR300)

[ LBL n

{

T T 1T T 7T

lr RTI
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Start of 20 ms periodic
scanning

Code so that FUN1 (WR400) is
executed after the execution

of FUNO ends normally (when
WR403 = "1"). With this
coding, the Error Code 0 area
holds the error code when
FUNO detects an error.

Performs the PID operation
on loop 1.

Performs the PID operation
on loop 2.

Performs the PID operation
on locop 3.

Start of 20 ms periodic
scanning

Jump to LBLn when the execution
of FUNO abends. When the
execution of FUNO ends normally,
the succeeding instruction is
executed. With this coding, the
Error Code Q area holds the error
code when FUNO detects an error.
Determines the loop number

to be executed by this

periodic scanning.

Performs the PID operation
on loop 1.

Performs the PID operation
on loop 2.

Performs the PID operation
on loop 3.

Control jumps here when the
execution of FUNO abends.



Loop initialization

Programming Example 2

This programming example is to make the CPU module to
control a single process loops. In this programming
example, the PID constants are written only once. The PID
constants changed in the execution of an instruction are
held until they are forcibly changed.

For this purpose, "Power-off protection"” must be specified
for the PID management table (WR400 to WR405), the word

table for loop 1 (WR200 to WR22F), and R110 (PID Constant
Setting Ended}.

R7E3  RI10
g-—— ADRIO (WR200, R100) L]

Yel WR201 = TZ

ON for the first | WwR202 = Ko
scanning oaly WR203 =T./T2 L Sets PID constants foc
_ loop 1
WR204 = To/TZ (See the word table and
WR2035 = T./TZ bit tables for each loop
WR206 = UL (3.7.2).)

WR207 =LL
WR208 = INIT

ADRIO (WR209, WX500)
ADRIO (WR20A, WX510)

ADRIO (WR20B, WY520)
WR20C = Set value bit
pattecn
WR20D = measured value
WR 20 E = bit pactern
Qutput value
bit pattern

R7E3 Sets the loop management
;% WR404 =1 | table
ADRIO (WR405, WR200) (see 3.7.2 "PID Management
FUNO(WR400) table®.)
R110 = 1 Setting of PID constants

ended.
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Loop 1 control

User program

N

R100

S~

User program

PN

Q

R101

~—_

User program

PN

O

R102

N~

)
o/

Turn on the PID Constant Change flag

(R102) wnen parameters TZ, Kp,

T,/T2, Tp/TZ, and T /TZ of
looo 1 are changed.

Otherwise, the

new PID constants will not be used

in the PID operation.

User prodram

et N

R103

N~

User program

N

-

R104

~_

User program

N

()
/

R105

N~

()
\/
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Execution flag

1l: Executes the PID
operation on loop 1.

0: Ends the PID operation
on loop 1 and resets
the output value to 0.

Non-Bumpless flag
1: Non-bumpless
0: Bumpless

PID Constant Change flag
_jﬁ At the off-to-on
transition of this flag,
the operation to change
PID constants starts.

s flag

1: The output value is an
initial value @) .

The § flag is give higher

precedence than the R flag.

R flag
l: The output value is 0.

D-FREI FLAG

l: Performs the PID
operation.

0: Performs the PI
operation.



Loop 1 monitor-————————>1

R108

-
1

¢

Sets the result of the PID constant
check made by FUN1l at the off-to-on
transition of the Execution flag (R100).
1: OK 0: Error

2
o/

R109
| -

il
éf:t FUN2 performs the PID

operation on loop 1.
0: FUN2 does not perform the

PID operation on loop 1.
R10A

- O
il

C/;;ts the result of the PID constant
change made by FUN1l at the
off~to-on transition of the PID
Constant Change (R102) flag.

1: valid PID constants
0: Invalid PID constants

R10B

I
o/

Set by FUN2

(Y
N

Set "1" when FUN2 detec%ts an error.

END
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Set when the output value
calculated by the PID
function is not between
the high output limit and
the low output limit.

When R10D turns on, an
error code is set in the
Error Code 2 area (2).



]

20 ms periedic scanning

INT1

WR403

i
Il

FUN 1 (WR400)

T T

[ FUN 2 (WR200)

</:o not set any starting condition.
Monitor the status of R109 to start
the PID operation on loop L.

|

RTI

The above programming for 20 ms-periodic
scanning can be replaced by the following:

T

20 ms periodic scanning

|<

Mo
| INT1 }—
WR403
== JMP n }—
0
j ™ - \
| FUN 1(WR00) }—
I e
| FUN 2 (WR200) }—-
r —
c
| RTI }——
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Start of 20 ms periodic
scanning

Code so that FUN1l (WR400) is

executed after the execution
of FUNO ends normally (when
WR403 = "1"). With this

coding, the Error Code 0 area
holds the error code when FUNO

detects an error.
Performs the PID operation
on loop 1.

Start of 20 ms periedic
scanning

Jump to LBLn when the execution

of FUNQ abends. When the

execution of FUNO ends normally,
the succeeding instruction is
executed. With this ceding, the
Error Code 0 area holds the error
code when FUNO detects an error.
Determines the loop number to be
executed by this periodic scanning.

Performs the PID operation
on loop 1.

Control jumps here when the
execution of FUNO abends.
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