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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
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 by 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.

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 or 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.



INTRODUCTION

We appreciate that you have selected the H-series CPU Module of the Hitachi programmable
controller (hereinafter abbreviated to PC). This instruction manual outlines each module
including the H-series CPU module of the Hitachi programmable controller. The manual
consists of the following five parts according to contents. Carefully read the manual to
familiarize yourself with the procedures respectively of installation, operation, and maintenance
and inspection.

The instruction manual consists of the following two separate volumes.

Hardware Edition

Part I Outline of H-series Programmable Controller: Concept on H-series

Part II System Device Specification: Specification of each module of H-series

Part Il  Installation, Mounting, Wiring, and Preparation for Running: From installation to
trial run of H-series

Part IV Maintenance, Inspection, and Error Recovery Processing: Maintenance, etc. of H-
series

Appendix List of error code, error recovery processing, and special internal output

Software Edition

Chapter 1 Input/output signal: Allocation of I/O signals of H-series and special internal output

Chapter 2 Processing Method and Concept on Scanning: Processing method of H-series and
concepts on scanning

Chapter 3 Ladder/Command: H-series Ladder/Command programming language

Chapter 4 Flow Language: Language used in the flow chart method of H-series

Chapter 5 BASIC Language: BASIC language of H-series

Chapter 6 Communication with Host Computer: Communication function of the CPU module
of H-series

Appendix List of error code, error recovery processing, and special internal output

For H-100M, H-200, or HB-700 of the H-series CPU module, refer to the dedicated instruction
manual.

Note:

(1) No part of this manual may be reproduced without the prior permission of Hitachi,
Ltd., Japan.

(2) Parts of this manual may be changed without notice in the future.

(3) If any doubtful or omitted parts are found in this manual, please inform Hitachi.
MS-DOS is a registered trademark of Microsoft Corporation, USA.

Original Copyright © 1982, 1983 Microsoft Corporation




BEFORE USE

This product has been carefully manufactured, but you are kindly advised to make the following
checks immediately after purchase. (Carefully handle the product, at the occasion of unpacking,
not to apply impact or vibration to the product.)

(1) Check if the type meets the order specification.

(2) Check if there is any portion which was damaged during transport.
(3) Check for looseness of screws and for attachment of forei gn matters.,
(4) Check for any missing article among the packaged articles.

PACKAGED ARTICLES

Check in accordance with the following table if all the articles are complete in the package.

List of package articles of CPU module

No. Description Q'y Remarks

1 CPU module (main unit) 1

2 | Peripheral connector cover 1

(Attached to the part A shown in the
Remarks column of the main unit)

3 Additional base connector cover 1

(Attached (o the pan B shown in the
Remarks column of the main unit)

4 | Blind cover or general purpose port cover 1

(Attached to the pari C shown in the
Remarks column of the main unit)

5 Key swilch 2

{Auached to the part D shown in the Remarks
column of the main vnit)

6 Instruction manual 1 copy
+ Hardware edition e 5//
.. each
= Software edition V==
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Chapter 1 System Configuration

1.1 General Specification of H-series (PC body and modules)

Table 1.1 General Specification of H-series

Item Specification
Power supply Supplied from the power module
Operating temperature 0 to 55°C (Peripheral equipment -10 to 75°C (Memory data can be
excluded) guaranteed only in the operating
Storage temperature range.)
temperature
Operating humidity 20 to 90% RH without dew
condensation (Peripheral equipment
excluded)
Vibration resistance JIS C 0911 (16.7 Hz, double Storage 10 to 90% RH without dew
amplitude 3 mm, 2 hours in each of | humidiry condensation
X, Y, and Z directions)
Noise resistance + Noise voltage 1500 Vp-p, noise pulse width 100 ns and 1 ps (Test method: Noise caused

by a noise simulator is applied between the input terminals of the power module.)
» Based on NEMA ICS 2-230-42 to 45 (Input module excluded)

+ Electrostatic noise 3000 V applied to bare metal

Insulation resistance 20 MQ min. between extemnal AC terminal and frame ground (FG) terminal
(Test method: Using a 500 VDC megger)

Withstand voltage 1 minute at 1500 VAC between external AC terminal and frame ground (FG) terminal
Grounding Class 3 dedicated grounding (Power module used for grounding)

Atmosphere The equipment should be free of corrosive gases, oils, and excessive dust.

Structure Open wall mounting type

Cooling Natural cooling
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1.2 Positioning of H-series

H-2002, H-702, and H-302 are modules which are obtained by adding various functions to H-2000, H-700, and H-
300 and have the following features.

Features
1. Functions added to H-2002, H-702, and H-302
* A PID control function is provided for the standard type.
= Trigonometric functions, data conversion, and advanced function module instructions are added.
* A clock function is provided for the standard type. (Time display)
* A general purpose serial port is provided for the standard type.
* A trace monitor function is added (when the system software of the peripheral equipment is HL-GPCL or
HL-PC*¥*).
* A running program high-speed changing function is added (when the memory cassclie is RAM3-**H),
= The computing speed is increased by 20%.

2. Features of H-series
* The H-series is a miniature module which has advanced functions and a visible LED display.
* The H-series is compatible with HB-700 in program and peripheral equipment and also in a part of /O
module.
*» The number of control points can be easily exicnded.
* The flow chart language and ladder language (command) can be mixed together.

The positioning of the H-serics programmable controller can be expressed by a concepl as shown in the drawing
below.

4 H-2002
H-2000
H-302 H-762
8
g H-300 H-700
o
'.:
&,
E
HB-700
§
8
§
5
N8
g
) H-200
i

v

Less « number of 1O points — more

Figure 1.1 Positioning of H-series



1.3 Related Drawing of Modules and Peripheral Equipment

The H-series constitutes a unit by combining the devices and modules shown on the next page. The base unit for
supporting the power module and other modules can be used for every unit. The basic base of the base unil requires
a CPU module and memory cassette. The additional base requires an I/O controller or remote local station
{communication function module) depending on the system configuration method.

A hierarchical system of H-series can be configured by combining communication function modules.
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O module Analog 1/0 module

For H-2002 Input module Output module Analog input | Analog output
1o H-302 AC input ACDC DC inpwmt Contact TRIAC Transistor Trantistor Voltage input | Voluge outpot
input output output output outpul
ForH-2000 | XACI0AH | CDC24AH | XHS24BH YRY20AH | YSR20AH (Sink ioad) (Source load) | XAGVOSH YAGVOSH
o H-300 XACI0BH | XDC24BH | XDC172DH YRY20BH YSR20BH YTR48AH YTS48AH XAGVI12H YAGVI2H
XACOAH | XDC48AH | XDC24D2H Independent | TTL ouput | YTR48BH YTS48BH XAGVI2IH | YAGVI2IH

XAC208BH XDC48BH contact YTR24DH YTS24DH XAGVIZ2H YAGVI22H
output
TTL input YDR20AH YTTUSBH Current input | Current output
XTTOSBH XAGCOEH YAGCOSH
XAGCI12H YAGCI2H
[\7—‘5 Soprstaed Tuncion moduls
Power module o for H-2000 1o H-300
For H-2002 10 AVR-02H 5’! Do o ! \ \ 3 . Courser XCUO0IH
H-302 AVR-04H o) XCUBH
For H-2000 to AVR-06H H Interrupt - XINTGAH
H-300 AVROSH  faee| [ 751 o i; .
AVR-04DH Q Pasiticning | POSIT-H
AVR-08DH : module xg&
[ o j ASCH ASTICTH
ASCIL-ZH
BASIC BASICH
RTD XRTDOIH
Real-time CLOCKH
H clock
1/O conroller ° M. Serial VO SI0-H
For H-2002 | 10C -01H ‘ ﬁ
— | whH702 (Note) f
For H-2000
5 D 10 H-700 Note: For H-2002 0 H-702,
S only Rev. Fand Communication function module
subsequent reieasesof COMM COMM-2H
I \ 10C-01H can be used, [GPIB. GPIBH
CPU module Memory cassette Base for H-2002 10 H-300 CPU link ](-)‘INK[M}I}(!C(%.;.:?} cable)
ForH-2002 | CPU2-20H RAM ROM Basic base Expansion basc Remote REM-MAH (Coaxial)
For H-702 CPU2-07TH | RAM2-04H | ROM2-16H BSU-02H EXU-04H master OREM-MH (Optical cable)
For H-302 CPU2-03H | RAM2-08H | ROM2-48H BSU-05H EXU-0TH stavion REM-MMH (Twisied pai
PID function RAM2-16H RAM BSU-09H EXU-11H Rupo!.: local | REM-LOH (Co:_x'u])
For H-2000 ! CPUP-20H | RAM248H | RAM-04H BEU-04H station &Rﬁ{% (Ogluiml abli:)
M-LMH (Twisted pair) |

For H-700 CPUP-07TH | RAM3-08H | RAM-08H
For H-300 CPUP-03H | RAM3-16H | RAM-16H
ForH-2000 | CPU-20Hs | RAM3-48H | RAM-48H
For H-700 CPU-07Ha ROM

For H-300 CPU-03Ha ROM-16H




The peripheral equipment is a command programmer, poriable graphic programmer, and graphic programming
console, They have different functions and are connected to different external devices (printer, auxiliary memory,
CRT, etc.). Use them according to the purpose.

i (B
15y Ersom (16 inch)
< MP.80IL, 1 , o4 g : ;
<NI"'"{ * FP-80 “PD60Z ( " )
Andio caso (Nece 1) * SP-§0T *PDE0 ( " )
$P-500 PD4O3 ( " )
e (S, ()
y . Calor CRT
RQ-$303 VP800 BDHPS1 (
y Matsushite Dorkd) vy | V1000 : BDHPsL () (By Hitachy ROM wrircr
K FD (3.5 inch) HG-800 DHPSO( = ) DC122(12
. “ . - tnch) PECKER11 o 10
(By Susyo Derki hG-200 BDHMMO( * ) DC142(14 inch) by AVAL
(By Toshibe) {manell) HG-3000
e—- siEmmmmn
: _
) E O .
N v i
3 A
o] @] @ @ @
\
g
Graphic programming console
@ programmer @ | repcLom
L {PGM-CHH (PGM-GPH)
Comoector cables _I l
DUsea i cable (preparced by user).
QDUse au i cable (prepared by user).
DUsca istance cable (prepared by user). A H-series CPU
@No aabic is required. [e B
®cGrPGB _ °
@®CGPGB D
QLP100
®Accessory of CRT
@ Accessory of ROM writer software (HIROM-G) Nok 1: The priniess cannot be used when the GPCLOIH sysem software
® No cable 15 required. ! — is HL-GPCL.
PPGCBO2H, PGCBOSH - Note 2: The printers can be used far GPCL system Ver 2.00 and
@ PGCBO2H, PGCBOSH subsaqueat releases.

BGPCBO2H, GPCBOSH, GPCBI1SH
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1.4 System Device List

(1) Basic devices (1/3)
Supply Additional PID Basic
Produci No. of current {A) function function funciion
name Type Specification occupied | DC | DC | H- [ H-| H- [ -} H- | B [ i} | H- | H- Remarks
points SV | 24v {2000 702 { 302 [ 2000 700 | 300 [2000] 700 | 300
H-2002 CPU2-20H | 2048 /O points (32-point module), FUN - 275) - (o] - - - - - - - - | The supply current is
Cru instruction, PI1D function the one when the
H-2000 CPUP-20H } 2048 [JO points (32-point module), PID - 275 - - - - (4] - - - - - | memory casselle is
with PID function included
H-2000 CPU-20Ha § 2048 1/O points (32-point module) - 2151 - - - - - - - [e] - —
CPU
H-702 CPU | CPU2-07H | 640 1O poins (32-point module), FUN ~ 205 - - o - - - - - - -
instruction, PID function
H-700 with | CPUP-70H | 640 1O poims (32-point module), PED - 2050 - - - - - [+ - - - -
PO function
H-700 CPU | CPU-07Ha | 640 /O poims (32-point module) - 205 - - - - - - - - 0 -
11302 CPU | CPU2-03H | 288 1/O poins (32-point module), FUN - 2 | - - [ R S I B
insiruction, PID funclion
H-300 with | CPUP-O3H | 288 1)O points (32-point module), PID - 205 - - - - - - o] - - -
PO function
11-300 CPU | CPU-D311a | 288 /O points (32-point module) - 205 - — - ~ -~ - - - - [¢]
RAM RAM2-04H | 3.5k sicps, 2048 words, with a clock - - - 8] O Qo A A A A A A | Whea the RAM
cusscue RAM2-08H | 7.6k sieps, 2048 words, with « clock - - - OO0l O] a a Al A A A | cusselle is used for Lhe
RAM2-16H | 15.7k steps, 18432 words, with a clock - - — O (2] x A A X A A X | CPUmedule of H-
RAM2-48H | 48.5k steps, §1200 words, with a clock ~ - - o] 3 x A X X A X X | 2000, H-700, or H-
RAM3-08H | 7.6k sicps, 2048 words, with clock and - - - Qo o o] x x X X X x 300, the clock function
high-speed running changing functions cannot be used.
RAM3-16H | 15.7k steps, 18432 wards, with clock and - - - | G X X X X X X X
high-speed running changing functions
RAM3-48H | 48.5k steps, 51200 words, with clock and - - - (o] X x X x X X % X
high-speed running changing functions
RAM-O4H | 3.5k sieps, 2048 words — - — X X X o] o 0] 0 O O
RAM-08H | 7.6k steps, 2048 words - - - X x x o] o] [o I I ¢ [} 8]
RAM-16H | 15.7k steps, 18432 words - - - X X X 0] 0} x 0 O | x
RAM-48H | 48.5k steps, 51200 words - - - x x | x G [ x x |0 [ x x
ROM ROM2-16H | 15.7k sieps (EPROM), 18432 words, with - - - o|loCcj| o) & A Al A A 4 | When the ROM
cassenie a clock casselle is used for the
ROM2-48H | 48.5k sieps (EPROM), 51200 words, with - - - [¢] X X A X X A x x | CPU module of H-
& clock 2000, H-700, or H-
30, the clock function
cannol be used. For H-
300,38 ROM of up 10
7.6K steps is available.
ROM-16H | 15.7k sieps (EPROM), 18432 words - - x X x [¢] o] o0 0 O | For H-300 or H-302,a
ROM of up to 7.6k
sieps is available.
[Fe} 10C-01H vo It dule (1 unit per additional - 022| - o 0 - 4] o] - o] (o] ~ | * Pantially reswricied
controller insiallation)
Basic base | BSU-02H | Basic 2-slot mounied base - - - 010 0] [4 [4) 010 (] 0
BSU-05H | Basic 5-slot mounted base - - - OO0 O O O o0 [8) 0
BSU-09H | Basic 9-4loi mounted base - - - 0] 0 4] ) 0 0] 0 4] Q
Expansion | EXU-04H | Additional 4-slol mounted base (3-slot - - - 4] o A (4] 0 A | O (¢] A | For H-300 or H-302,
base mounied base when a remole local slation an additiona! base or
it mounted) special additional
EXU-07TH | Additonal 7-slol mounted base (6-slot - - - O] 0 a 4] 0 A|O (4] A | basc can be used only
mounted base when & remote local station when a ranote local
is mounted) siation is used.
EXU-11H | Additiona! 11-slot mounted base (10-slot - - - Q Q A Q ¢} A 0 4] A
mounted base when a remole local sulion
is mounted)
Special BEU-04H | 4-sloi base where a remole masier siation - - - 0 0 A 0 0 A 0] o 4 | Local station
additionat can be mounted (2 masier stutions can be programming is
base mounied.) impossible.
Power AVR-02H | Input 100 or 260 VAC, output 5 VDC at - - - oOlOoOfO}O|O|O]O Q ] O | Onec power medule is
module 2 A,24VDC a1 2 A (for addition required for each base.
insiallaion)
AVR-04H | Input 100 or 240 VAC, output 5 VDC at - - - ojofl o] o o] 0|0 o] (]
4A,24VDCal 1S A
AVR-05H | Input 100 or 240 VAC, output 5 VDC at - - - 0Ojo0lo]lOf O 0|0 Q (]
6A,24VDCu ]l A
AVR-081 | Input 100 or 240 VAC, output 5 VDC at - - - Ojofo|O0O; 0|l 0|0 of o0
GA24VDCu0SA
AYROADH | Input 24 VDC, output 5 YDC at 4 A, - - - Ojof| o] O o) o| o0 [¢] o]
4VDCa 1S A
AYROSDH | Input 24 VDC, ouiput S VDC a9 A, - - - 0 0 [¢] O O gl o 0 o
24VDCwOS A
AC input XACIOAH [ 16 poinis, 100 VAC input 16 012f - gjlofo|'0|Joj0]0O | O
module XAC20AH | 16 poinis, 200 VAC input 16 o2 - oloJo[o|[ololo6Tol o
XACI0BH | 32 points, 100 VAC input n Q15| - 0|0 0 oj]ofojo 0 [+]
XAC20BH | 32 poinus, 200 VAC input 32 015] - 0O)o] o o] Ol 00 o) O
* When using the H-2002 or H-702 CPU together with the 1O lier, O: Usable - Unusable A: Some (unctions are resiricted.

the /O controller should be Rev. “F' or a subsequent release.




Basic devices (2/3)

Supply Additional PID Basic
Product No.of | current (A) function function function
name Type Specification oocupied  DC|DC | H- | - | H | H | H | B | H | H | B Remaris
points 5V |24V 2002]| 202 | 302 | 2000{ 700 | 300 J 2000 | 700 | 300
AC/DC XDC24AH | 16 points, 12 to 24 VAC or VDC input 16 o2l -tojojojojo|lOolO|O} O
input XDCASAH | 16 points, 48 VAC or VDC input 16 o2 -y o0ojojojfojojoio|l o} o0
module XDC24BH | 32 points, 12 v 24 YAC or VDC input 32 0.15] - 0| O O Lo} (4} 0Ol 0 [¢] Q
XDCASBH | 32 points, 48 YAC or YDC input 32 |o1s] -|J]ojojJojoOolojojojoOo]oO
DCinput | XHS24BH | 32 points, 12 10 24 VDC high-speed input 32 015 - 0OjojJojojojololo] O
odule XDC1i2DH | 64 points, 12 VDC high-speed input 64 0% - | 0}jO0]J]OCjiO}j]OC}IO]O; O] O
XDC24D2H| 64 points, 24 VDC high-speed input 64 0% -] 0jJ0]JOojoOojJOojJOojOojoO] O
TTLinput } XTTOS5BH | 32 points, 3 to 15 VDC high-speed input 32 ol1s| -J]0|JO0O]J]OjJO]O|O]|]OjO] O
module
Coatact YRY20AH | 16 points, 240 VAC, 24 VDC st 2 A, relsy 16 2o Olojlo|lO0jO]O|]0OC) O] O
output output
module YRY20BH | 32 points, 240 YAC, 24 VDC a1 2 A, relay 31 018(016( O] O o] 0 [¢] o0 o 0
output
Independent| YDR20OAH | 16 points, 240 VAC, 24 VDCat 2 A, 16 o206 Ojo|lo|lO| O] O o]0
contact independent relay output
output
TRIAC YSR20AH | 16 points, 100 t0 240 VAC & 1.TA, 16 038 - olojJjojJo]oOo]oOofoO o| O
output TRIAC output
module YSR20BH | 32 points, 100 to 240 VAC at 1 A, TRIAC 32 030 - o|o0o]lo]l]o]o]o]o ol o
output
Transistor | YTR48AH | 16 points, 24 w 48 VDC at 2 A, sink load 16 012] - oOj|o0o]Jo]l]oOo]l]oOo]O]|oO 0 | O | Load curresst flowing-
output Tr output . in type
(Sink load) | YTR48BH ;‘2 points, 24 10 48 VDC a1 0.7 A, sink load | 32 0.18; - ojololo]J]oOo]oO]|oO o| 0
¥ output
YTR24DH | 64 points, 12t0 24 VDC a1 0.1 A, sink load| 64 038 - ojlo0o|lo]J]o]l]o]o]o ol o0
Tr output
Transistor | YTS48AH | 16 points, 24 1o 43 VDC a1 2 A, source 16 012 - O| 0| O] O] O] O|C | O O | Loadcuren flowing-
output load Tr output out type
(Source YTS48BH | 32 points, 24 1o 48 VDC at 0.7 A, source 32 |018| - oj|ojo0|l]OoO]lO]O|O]|] O] O
Joad) load Tr output
YTS24DH | 64 points, 12 to 24 VDC at 0.1 A, source 64 038 -~ o|0jo0o|l]o]JoOo]JoOo|]Cc]|]O]| O
Joad Tr output
TTL ourpwt | YTTOSBH | 32 points, 4 to 15 VDC st 20 mA, TTL 32 (018 - ojo0jolojJojo|lCc|]O]| O
module output (sink load)
Amlog XAGVOEH | 8 channels, +0to +10 VDC, 8-bit voitage 122 |006|007) O | Q1 O0]lO|O|OQ]JO]| O] O
input input
module XAGV12H | 8 channels, -10 10 +10 VDC, 12-bit voltaget 128 (006|017{ O} O | O} O] O| OO [ O] O
input
XAGVI121H| 8 channels, 4010 +10 VDC, I12-bitvoltage | 128 (006(017| O ; O | O O] O] OO | O] O
mput i
XAGV122H| 8 channels, +1 t +5 YDC, 12-bit voltage 128 (006|017 O O(lO]OjoO]lO|JO]|]O]| O
input
XAGCOOBH | 8 channels, 4 1o 15 VDC at 20 mA, 8-bit it (006|007 O| OO O]jO]JO]|]OC]| O] O
curreat input
XACGI2H | 8 channels, 4t 15 VDC a1 20 mA, 12-bit 122 foo6|019 O O(O]JO{O]jO|O]|] O] O
curreat input
Analog YAGVOSH | 4 channels, +0 o +10 VDC, B-bit voltage 64 00700 O O| O] OjJ O] 0|00 0
output output
module YAGVI2H | 4 channels, -10 to +10 VDC, 12-bit voltage 64 006 | 0.10| O V] o 0o (¢} o]lo [} 4]
sutput
YAGVI121H] 4 channels, +0 to +10 VDC, 12-bit vohage 64 006010l O O|]O|O]J]O}JO|JO[O] O
outprut
YAGVIZZH]| 4 chaanels, +]1 0 +5 VDC, 12-bit voltage 64 006(0l0) O O] O|O]J]O]|]O]O O] O
output
YAGOO8H | 4 chmnels, 4 10 15 VDC at 20 mA, 8-bit 64 o7iol7| o 0yo0o|lO|J]O|JO]J]O)O]| O
cutment output
YAGCIZH | 4 chunnels, 4 10 15 VDC o1 20 mA, 12-bit 64 0061019 O O]JO|O|J]O|O]J]O} O] O
curment output
Intelligent | OOMM-2H | One port of each of RS 232C and RS 422 32 1| - 0| 0| 0] O] O] O|O | O O] 1unitpereshCPU
COMM (2-slot width) 0.80 basic base
Intelligent | GPIB-H One port of JEEE-488 GPIB (2-slot width) 32 |035]| - O/ 0] O] O]| O] O|0O] O ©]1unitpereachCPU
GPIB basic base
CPUlink | LINK-H CPU link (coaxial) (2-alot widih) - 080| - 0| 0 0] 0| 0] 0|0 ]| O] O]2WkopspereachCPU
module OLINK-H | CPU link (optical fiber) (2-slot width) - 0380] - 01 0]0] 0] O] O]|O | O| O|basicbase
Remote YO | REM-MAH | Remote IO {coaxial) master station (2-slot - 060| - 0| 0] O} O] O] O| O | O O | 4mastersations per
module width) each CPU
OREM-MH | Remote 1/O {(optical fiber) master station - 060 - O C|OjO|] O] O|O ]| O O] 10local stations per
{2-slot width) onch master station
REM-LOH | Remote 1O (coaxial) local station (2-slot - 2| - cfo|l]olo|o]o|]Oo] O] O
width) 1.60
OREM-LH { Remote LO (optical fiber) locat station (2- - 2| - cololojolo]l]ojo]o]| O
slot width) 1.60
Remote YO | REM- Remote [/O MINI (twisted pair) master 64/128 | 0.15| - cio|lolJ]ojo]jojo]joOo; 0
MINT MMH station
module REM-LMH | Remote [/O MINI (twisted pair) local 64128 | 0.15| - ciojlojJ]ojojo|jojoOo] O
suition .
BASIC BASIC-H | Module corresponding 10 BASIC langusge - 15| - 0|l 0| O] O] O] 0|0} O} O] Il unitpereachCPU
module (3-slot width) basic base
*1: When PGM-GPH or POM-CHH is connected, the current is 1.3 A. PGMIF1H cannot be used. O: Usable -t Unusable A& Some functions are resiricted.

*2: The supply curvent of the peripheral equipment (POM-GPH or PGM-CHH) is included. PGMIFIH cannot be used.
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Basic devices (3/3)

Supply Additional PID Busic
Product No.of | current (A) functi funcii funci
name Type Specification occupiod | DC (DC | H- | H-] H- | - | H-{ H- | B | H- | H- Remarks
poins 5V |24V | 2002|202 | 302 | 2000| 7200 | 300 |2000] 700 | 300
Positioning | POSIT-H | 1-mxis pulse train outpul, 25 w 100k pulseis] 128 | 0.10] - 0]0!'0] 0] 0{O0]O0] O] O] Remotestation
dul POSIT-2H | 2-axis pulse tain output, 25 10 200k pulseia| 128 038| - 0|0 0 o] 0 0} 0 o] ) b}
POSITAZH | 2-tis analog output positioaing (2-slot 18 (055 -|o0|O0jo[o| o0l O0flo]o[ G
width})

Tntorrupt | XINTOAH | Intcrrupt input module 2 Jois| - |00 0] O O0O[O[O] O O] luakipewremchCPU
inpwt Remote station
Al L1

High-speed | XCUOOIH | 16-bit 1-channei counter input, 50 kHz 128 03010 O] O 0 4] 4] ol 0O o 0
counter XCU232H | 32-bit 2-channc! counter input, 100/5 kHz 128 016 - o] o0 0 o o ol o 0] [4]
input
ASCHI ASCH-1H | CRT terminal, in correspondence with 128 100 - o| o o] o] o] ol o0 0 0
module erial printer {2-slot width)
ASCT-2H | In correspondence with bar code reader (2- 128 100 - ojo] o 0] 0 o110 o]0
slot width)
Resistance | XRTDOIH | Input it correspondence with 8- or 4- 128/64 | 0.16( 0.10] O ) 4] 4] 0 o0 o Q
temp. detec- h | swilching resi b
wor input bulb (PT 100 Q)
Serialtime | CLOCK-H | With a real-time clock timer function 122 0.10| - [¢] (0] 0 [v] 4] [s BN 4] o 0
clock
Serial 1O S10-H One port of each of RS-232C and RS-422 128 1.00] - o]0 o] (4] 0o} 0 [¢] &)
module insulated, non-protocal
Lithium LIBAT-H | Lithium banery for memory backup - - - 010 clolo 00 0 (4]
batery
5P connec- | CV-1H Connector cover for base [ree slots - - - oO|j0oj0j0|l0O0|Cl|O 0| o0
tor cover
80Pconnec- | CV-2H Connector cover for base [ree slots - - - |00l 01 O0]0]0 0 0
tor cover .
Dummy DUMMY- { Dummy module for base free slots - - - 0|0 O070] 0] 0]0]| O] O] Forsotcover
module H
Board fuse | FUSE-H Fuse for base 24 VDC supply - - - ol 07 0 o} o ol 0 c] O
PCB
ROM for ROMIC- ROM chip for ROM-16H (2 each) - - - x x x 8] 0 ol o o O | A combination with
ROM-16H | OIH the CPU module
ROM for ROMC216 | ROM chip for ROM2-16H (2 each) - - - c| O 4] o] o] ol 0 (4] O | depends onthe
ROMI.16H | H méanory casselis type.
ROM for ROMC248 | ROM chip for ROM2-48H (2 each) - - - ol o 0 [+] X X [¢] X x
ROM2-48H | H
(2) Peripheral equipment
Supply Additional PiD Baic
Product No.of | current {A) funct functi functi
name Type Specification occupiod | DC I DC | H- { H- | H- |'H- | H- | B- | H | H- | H- Remarks
pointa 5V {24V 2002 702 | 302§ 2000{ 700 | 300 | 2000| 700 | 300
Graphic GPCLOIH | Power failure guarantee program memory, - - - 0]0O0| 0] O 0} O0O]|]0O]|] O] OWiha2-mcable
input device click sense keyboard, plasma display
(640x400 dows), two 3.5 floppy disk
drives, R5232C board, parallel board
Portable POM-GPH | EL back light, sudic CMT interface - 040| - 0] 0O o 0] 0 0|0 [+] O | With 2 2-m cable
sraphic
! shalend - 1
Optional PGMIFIH | ROM writer, printer interface - *1 - o]0 [} [»] o} o]0 (4] O | POM-GPH
interface 1.1
ROM pack | POMPK2H | Progeam running changing [ - - - 0] 0O 0 0 0 0] O O O | POM-GPH
Command | POM-CHH | EL back light, sudic CMT interince - 030| - [+ 1 I ¢ ] [} [+] o) o| o o o
rammer
*1: PGM-GPH is included.
(3) Software package (1/2)
Supply Additionat PID Buasic
Product No.of | current (A) foncti fTuncti funcal
name Type Specification occupied | DC | DCj H- | H- | H- [ H- | H- { H- ] H | H- | H- Remarks
points SV |24V 20m| 202 | 302 | 2000] 200 | 300 | 2000{ 200 | 300
HI- HILDRL Accessory of H-scrics Indder, command - - - o]0 [¢] o [¢] o| o o] [}
LADDER/ syniem disk, and graphic input device
(OPCLO1H)
- HIDRL-LE | System disk in correspondence with - - - o) 0 o) o o] 0|0 (o] o
COMMANDY English of HI-LADDER or HI-IIMMAND
LADDER HL-GPCL | Ladder Editor system disk - - - 0|0 [*] 0 O 0] 0 0 O | For GPCLOIH
EDITOR HL-PC** | Ladder Editor system disk (Put on sale - - - 0|0 o] o] (o] 0|0 [¢] O | For PCY8.
soon) . **depends on the type.
HI-FLOW | HIFLLL H-series flow chart language system disk — - - 0] 0 0 0 [+] [ 0 [+]
HI-BASIC | HIBSC H-series BASIC language system disk — — — 0! 0 (o] 0 O 0|0 [¢] [s]
ASCII-IH | HIASC H-series ASCII-1H online editor system - - - Q|0 o] 0 (o] o0 (8] (+]
disk
0: Usable % Unusable A: Some functions are restricied.




Software package (2/2)

Supply Additonal PID Basic
Product No.of | current (A) functi functi functi
name Type Specification occupied| DC | DC| H- | H-{ H. | H- | H-{ H- | B | H- | H- Remarks
points SV | 24V | 2002| 202 | 302 | 2000} 200 | 300 | 2000 | 700 § 300
Sequence HSCADL | H-serics drawing making software sysiem - - - 0|0 o} o ojo|o 4] [¢]
CAD diak
software
ROM writer| HIROMW- | H-series ROM wriler software system disk - - - olojJojojojo|oO Q | O | Withacable
software a
Double coil | HICOIL-G | H-sexries double coil check sofiware system - - - ol o0 o|O0j O oj0 4] (4]
check disk
software
0 trace HITRAC-G | H-series LXO trace software sysiem disk - - - ojo0{0]J]O0O]JO}O]O o} 0O
soliware
VO batch HICHNG-G| H-serics /O number batch chmnge sofiware - - - ojo(0o]J]O]O})Oo]|O 0| o
change aysiem disk
software

(4) Connector cable

Cables to be connected ¢ the modules and devices which are not listed below and their connectors (connectors of
some modules are attached o the product) should be prepared by the user. For cables and connectors required, refer
to the instruction manual of each product.

Supply Additional PID Basic
Product No.ol | curent {A) function function functi
name Type Specification ocoupied | DCIDC| H-{ HH|{ H- | H- | B- [ HB- | H | H- | B Remarks
points SV [ 24V | 2002|202 | 302 | 2000] 700 | 300 [2000)] 700 | 300
Bmicand | CBLOSH | B CPU module and /O ller, - - - 0] O] x oo}l x10 O | x | Notapplicable to H-
dditional 0.5m long 302 and H-300
bases CBL-10H | B CPU module and KO ller, - - - olo] «x ojo]x |0 0 x
1m long
CBL-20H | B CPU module and O ller, - - - 01 0] x oOjo| x {0 o1 x
2mlong
CBL40H | B CPU module and /O Her, - - - (o] X 0 x | O X
4mlong
Additional | CBB-OSH | Between IO controliers, 0.5 m long - - -0 x| «x 0] x x o}t x X | Not applicable ts H-
and sddi- CBE-10H | Between 1/O controliers, 1 m long - - - 0} x X Q| x X } O X X} 302, H-702, H-300,
tional bases | CBE-20H Betweon 1O controllers, 2 m Jong = = - 0 X X 0 X x o] X X { and H-700
Prognm- | PGCBO2H | B CPU module and progr A - - - oOlO0O]J]oOo|J]OloO]O]|O O | O | Cables for POM-GPH
mex cable 2 mlong and POM-CHH
PGCBOSH | B CPU module and progr , - - - Olo]J]ojo]O]oO]|O 0o| O
5 m Jong
Graphic GOPCBO2H | Between CPU module and graphic input - - - ojojojJlojlo]lo]|o 0o} O
input device device, 2 m long
cable GPCBOSH | B CPU module and graphic input - - - ojojojJoj]ojojo}joOo]| O
device, 5 m long
GPCBISH | B CPU module and gruphic input - - - cojlololojojoOojOojoOo]o
device, 15 m long
For CBPGE Between graphic input device and serial - - - cjojojeocjof{o]oO [+ I o]
printer peinter, 2 m long
LP100 Between geaphic input device and kanji - - - ojojojolofo|o [4] 4]
printer, 2 m long
For IS | KBDAIPTI{ | Between graphic input device and JIS - - - ojo|j]ojlo]Joloflo o| o
key keyboard, 15 cm long
GPIB cable | GCBL-2H | Between (host}) GPIB and GPC module, 2m - - - c0jJ]o]|]O0o]J]O]OlO]O o] 0
ASCI-1H | AGPCOSH | Beaween ASCI-1H and graphic input - - - olo|j]o|lolojoOoj]oO o} o0
cable device, S m Jong
CASOSH | Between ASCII-1H and CRT terminal, - - - ojo0ojoyojojojo|]o]}] o
5 m long
CH-05B Between ASCII-111 and cylinder printer, - - - ojJojojJojJo|loOojo|(O] O
5 mlong
ASCII-ZH | ABD-OSH | Between ASCI-2H and bar code reader ~ - ~ ojojo|oOojJ]o|loOoltojOo} O
cable {1),5 mlong
AHR-0511 | Between ASCH-21 and bar code reader - - - L8] [+] (o] o] o ojo o] o]
{2), 5 m long
BASIC-H | BGCB-02H | Between BASIC-H and graphic input - - - oOjojojo0ojo|jo]o o o
cable device, 2 m loag
BTCB-05H | Between BASIC-H and CRT, OGT, 5 m - - - 0 0 (o4 0 o] oo 0 4]
loag
BPCB-05H | Between BASIC-H and serisl printer, 5 m - - - 0O|0jJOo|O]J]O|]O]O]|O]O
long
LED cover | CB-LEDH | For extension of LED cover of /O module, - - - O|l0ojJOo|O0]O}jO]|O o| O
cable 4m long
For 64- CBEM-05 | Between 40P connector at one end and - - - olojojojojo|o O | O | 2 cables are required
point non-shiclded cable at the other end, S m for 64 poinus.
duk long, 1 each (for 32 points)
For PC98 | PCCBO2H | Between CPU module and PC980T NSNSE - - - 0tojojJjojJo]ojo 0| O

O: Usable X: Unusable A: Some functions are restricted.
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(5) Others

Supply Additional PID Basic
Product No.of | current{A) functi functi functi
name Type Specification occupied! DC | DC| H- t H- 1 H- | H- [ H- | H- | H | H- | H- Remarks
points SV |24V 2002 | 702 | 302 | 2000| 700 | 30¢ [2000| 700 | 300

Graphic GM4sse CPU link built-in 20” CRT graphic - - - ojojof{oO0|O0O]|0O|O 0| 0
monitoe system monitor
GM-4000
series

ic GMD-100H | Counected to touch panel liquid crystal - - - Q0| Cc|JOoJ0O0} 0O 0| 0

display display CPU and COMM module
B16 COMM BCOM-H | COMM interface board for B16 - - - O|l|O|{OoOjO0]O|lO0O|jO] O[O
link interface
B16 optical BOLIN-H | Only for optical CPU link mnterface - - - 0OjJo|joOo| O 0j]o] O 0O
CPU link bosrd B16FX-11
interface
Comresponding | PGPLVIH | Kit comesponding to GPCLO1H P- - - - 0Ojojo|ofoflO}oO O | O | Avsetof cable, key
o GPCLOIH-P SO0E or 250E shoet, and software
O: Usable x: Unusable A: Some functions are restricted.

1.5 Compatibility

1

Hardware compatibility

The H-2002, H-702, or H-302 system is compatible with the H-2000, H-700, or H-300 system except the CPU
module, memory cassette, and /O controller.

Table 1,2 Compatible List

CPU type H -2002 H-792 H -302 H —2000 H-700 H —300
Memory CPU2~-20H| CPU2~07TH|CPU2~-03H|CPUP—-20H]J CPUP—~O0TH | CPUP-—03H
cassclie CPU~-20Ha | CPU—-07Ha |CPU-03H a
RAM2 —04H O O @] A o a
RAMZ2-—08H ] @] 2 o A A
RAM2—-16H Q O X o a X
RAM2Z —48H C X X aN X X
RAM3 —08H O Q C X X X
RAM3 —16H C O X X X x
RAM3 —48H ol x x x x x
ROM3 —16H Q O %1 C aY a ®1 A
ROMZ2—48H | %2 O X X *¥2 A x X
RAM —04H x X X @] O Q
RAaM —08H X X x QO Q ]
RAM ~-I6H X x x @] O x
RAM —48H X x X O X x
ROM —16H X x x o C %1 O
10C =~01H | % 3 Rev.Fandsub-| Rev. Fand sub- - O o -

MM sequent relcases
A The clock function cannot be used. QO: Usable x: Unusable A: Some functions are restricted.

*1:
*2:

For H-302 and H-300, the program capacity in which the ROM data can be stored is up to 7.6k steps.
When storing ROM data in a 48k-step program, either “GPCLC1H + ROM writer software” or “portable graphic

programimer + optional interface”, and ROM writer (Pecker 11: by AVAL, Ltd.), and 512k-bit ROM check
(MBM27C512-20: by Fujitsu) are necessary.

*3:

Revision of ICC-01H

IOC-O1H of the H-2002 or H-702 system which can be combined is Rev. F or a subsequent release.
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Lower part of

()

the front of IOC
Side of IOC
O O é D P—\'_\* i{chgf::}ion plate _| E
@) O O a0
\ T

Revision

The revision is displayed on the lower part of the front of IOC-01H or on the specification plate. Be sure to
check it. When there is no display on the lower part of the front of IOC-01H, the revision is E or a previous
release. Tt cannot be used for H-2002 and H-702.

Software compatibility

Programs of H-2002, H-702, or H-302 are upward compatible from programs of H-2000, H-700, or H-300.
All the programs used in H-2000, H-700, or H-300 can be executed in H-2002, H-702, or H-302.

The dynamic timing (the part which is well timed by arithmelic) is required to change for an increase in the

computing spced. When the sophisticated function module or any communication module has 2 wait using no
limer, great care should be taken.

-11-
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Chapter 2 Concept on Construction of Each System

2.1 Outline of System Configuration

Systems using H-series are as follows:

Sysiemn name

Explanation of system

Configuration example

Independent system

This is a system which consists of modules
other than the communication module and one
CPU.

By using the additional base, the number of /O
points can be extended. (I11-300 and H-302 are
excluded.)

LALELEL

—
-

Remote 1/O system

This is a system which is used to set an O
module farther away (more than 4 m) from the
basic base (the base where the CPU is
mounted). The basic base requires a remote
maslter station and the remote expansion base
requires a remote local station.

Reenote master station Remote local station

LLL

)
20
Remote

local station

Coaxial or
optical cable

Remote 170 MINI system

A plurality of basic bases are connected 1o the
master and local stations of the remote 1/O
MINI module and to the H-200 remote local
station to control }/O. The local stations are
connecled to each other with a twiswd pair
cable. Products by other companies can be
connected.

Remote [/O MINI master station ~ H-200 remote local suation

Euili

ETRRRARNS

CPU link system

This is a system in which a plurality of basic
bases are connected in a loop form. They are
connected via CPU link modules respectively.
The modules are connected to each other with a
coaxial or optical cable.

GM-4000 CPU link monttor
sysiem

This is a system in which one or a plurality of
11-series CPU moodules are connected 10 a GM-
4000 system to monitor and control data. A
link system is constructed with a CPU link
maodule (optical or coaxial) and GM-4000
syslem to transmit or receive data,

GM-4000 system To other CPU link module

-13.

Chapter 2



Sysiem name

Explanation of systcm

Configuration example

Host link system

This is a system in which one or a plurality of
H-series CPU modules are connecied to a host
computer (personal computer, eic.) 10 control
data. One of the COMM module, BASIC
module, and GPIB moduile is uscd.

COMM module

ey

Ll

Host link system using
BCOM-H

This is a system in which one or a plurality of
H-series CPU modules are connected 1o a B16
scries personal computer with RS-232C 1o
control data. The CPU module or COMM
module and B16 series persenal computer
containing a COMM interface board are used.

COMM interface
board (BCOM-H)

el
System disk
Host link system using This l.s a system in which one or a plurality of To other optical CPU link module
BOLINK-H H-series CPU modules and a B16FX-11 ] ok mod
personal compulter are connected by the CPU cal link interface Optical CPU Link module
link method to control data. An optical CPU bourd (BOLINK-H) [
link module and B16FX-II personal computer BIGFX.IL )
containing an optical CPU link interface board
are used. -
. jcal
@ \/ Optical cable To other optical
System disk CPU link module
Composile system This is a system in which a remote /O system,
CPU link system, and host link system are
combined.
Reference:

When an independent CPU is used, the sysiem name may be expressed by the CPU used such as “H-2002 system”.
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2.2 Independent System (H-2002, H-702, H-302, H-2000, H-700, H-300)

Outline
One CPU is used to control input or output.

When a small number of 1/O points are used, the sysiem is constructed with only a basic base. There are three types
available for the number of mounted 1/O modules of the basic base, such as 2 slots, § slots, and 9 slots. Select the
suitable type depending on the number of modules to be controlled (see Chapter 7, “Base™).

When the number of modules Lo be controlled increases and the basic base becomes insulficient, expansion bases are
used to extend the I/O module mounting location. There is a limit 1o the number of extensible modules depending on
the capability of CPU.

Configuration example
On the basic base: Power module, CPU module, 1/0O module, sophisticated function module

On the expansion bases: Power module, 1/0 controlier, /O module, sophisticated function module

H-702 (11-700) system H-2002 (H-2000) system
302 (H1-300) system (Up to 20 slots, Unio 6 sots”
(Up 10 9 slots} I expansion base) 5 expansion bases)
Basic basc
/ Slot No. Basic base Basic base
[ 012345678 / 012345678 /
Basic Unit Uit A .
base Ei]cpu (No. 0) é nCPU (No. 0) Ei cpPu (ggﬂo)
\ . Cable ™—_] 1O controller (IOC-0LH) Cable /O cantraller {I0C-01H)
No cxpansion basc can 01234567884 “foi 234567894
be used for H-302 )
and 11-300. 3 (Unil ) Ei o Unit
No. 1 <& No. 1
Rolary switch »
Expansion Expansion
N / bare 01234567809A
!i ° (Unit )
UNIT NO. :é'ﬂ L 0 No.2
v ,
Expansion
. 0123456789 aA
Expan- ) Enlarged view of { base
op rotary switch - 3 | Unit
basc Ei (Nu. 3)
4%
K Expansion
Enlarged view of 01234567 89 A
Unit
No. 4
123456789 A
Enlarged view of Ei“l’l (Unil )
\ rolary switch ~Hln Ne. 5
-
Expansion

base

Points of configuration

[1] When one or more expansion bases are used, set the rotary switch of the I/O controller o each unit number.
The unit number of the basic base is 0 and the unit numbers of the expansion bases are 1, 2, ---, and S starting
with the closet one to the basic base.

[2] One expansion base can be connected 10 H-702 (H-700) and up to five expansion bases can be connected to
H-2002 (H-2000). For the number of I/O modules mounted of cach expansion base, 4 slots (BEU-04H,
EXU-04H). 7 slots (EXU-O7H}, and 11 slots (EXU-11H) are available. Any of them can be combined freely,

(3] The total cable length when the expansion bases arc used is up to 4 m. (H-302 and H-300 are excluded.)

-15-
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Comparison table of independent system construction specifications

{O: Suitable A: Only CPUP-**H or CPU-**Ha function suitsbie x: Unsuitable)

System name H-302 H-300 H-702 H-700 H-2002 H-2000
Item system system system system system system
Maximum number of expansion No bases can be added Upto 1 base Up to 5 bases
bases
Maximum number of 1/O 9 modules 20 modules 64 modules
modules mounted (Expansion
bases included)
Maximum Only 32-point | 288 points (= 32 points x 9 640 points (= 32 points x 20 2048 points (= 32 points x 64
number of I/ | modules used | modules) modules) modules)
points Only 64-point | 576 points (= 64 points x 9 1280 points (= 64 points x 20 | 4096 points (= 64 points x 64
modules used | modules) modules) modules)
RAM2-04H O A O A O A
RAM2-08H O A o A o A
RAM2-16H X X 0] A o) A
RAM2-48H X X X X o A
RAM3-08H O X O X O X
RAM3-16H X X O X O X
Memory RAM3-48H X X X X O X
cassette usable | ROM2-16H O @Upww76K| O (Upto 7.6K O A O A
(For mounting steps) steps)
CPU) ROM2-48H X X X X O A
RAM-04H X O X O X O
RAM-08H X O X o X @)
RAM-16H X X X O X O
RAM-48H X X X X X o
ROM-16H X O (Upto 7.6K X (0] X O
steps)
Basic base BSU-LIOH BSU-LOOHDO BSU-LIJH
Expansion — EXU-L[TIH EXU-{TJH
Base usable base
Special — BEU-04H BEU-04H
expansion basc
1/0 controller — ‘O O *O O
Between basic — CBL-05H (for 0.5 m) CBL-OSH (for 0.5 m)
basc and CBL-10H (for 1.0 m) CBL-10H (for 1.0 m)
expansion base CBL-20H (for 2.0 m) CBL-20H (for 2.0 m)
Cable CBL-40H (for 4,0 m) CBL-40H (for 4.0 m)
Between ex- — - CBE-05H (for 0.5 m)
pansion base CBE-10H (for 1.0 m)
and expansion CBE-20H (for 2.0 m)
base
@ No expansion base canbe | @D Set the rotary switch of the | @ Set the rotary switch of the
connected. I/O controller on the 1/O controller on the
@ When ROM-16H is used in expansion base to 1. Note expansion bases to one of 1
the H-320 or H-300 system, that when the rotary switch to 5. (No numeral should be
the maximum program is set to another numeral, a duplicated. Note that when
Precautions capacity is 7.6X steps. malfunction may be caused. the rotary switch is set to
another numeral, a
malfunction may be caused.
@ The total length of the
cables between the bases
should not be more than
4m.
Assignment of /O numbers (1) The 1/O numbers are assigned from left to right.

(2) A O point is assigned to each free slot. (The total number of points is not affected.)

* In the H-2002, H-702, or H-302 system, the revision of IOC-01H should be For a subsequent release.

-16 -




2.3 Remote I/O System

(1) Remote I/0O module system

Outline
This is a system which is used to set I/O modulcs farther away (more than 4 m) from the basic base. When an
optical cable is used, input and output at a distance of 10 km can be controlled.

This system is constructed with a basic base and one or a plurality of expansion bases. A remote I/O master station

is mountcd in the basic base or special expansion base and (a) remote 1/O local station(s) is(are)} mounted in the
cxpansion base(s).

One remote 1/O master station can control up 10 512 I/O points of a remote station. Up to 10 local stations (10
expansion bases) having up to 512 I/O points each can be added.

Even if remote /O modules are mounted, the scquence program is not affected in execution.

When a basic base (BSU-09H) for 9 slots is used, up to 4 remote 1/0 master stations can be mounted. The master
stalions occupy a location of two slots of /O modules. However, since onc master station can control an 1/0 medule
of 512 points, the number of I/O points can be extended.

When 4 remote masler stations and a 32-point module are mounted on the basic base (BSU-09H) in the H-302 (H-
300) system, up to 2080 points (512 points x 4 + 32 points) can be controlled.

Each remote 1/O local station module can be used for programming and monitoring. (A system in which a remote
1/O master station is mounlted in a special expansion base is excluded. H-200 remote local stations cannot be used.)

Configuration example
Remote /O master station (REM-MAH, OREM-MH)

,— 1/0 module
oo o

Basic base ¢ cPU|g CPU: CPU modul
(BSU-O9H) |p ol ol : module
0%10%0°|c® AVR: Power module
I To remote 1/0 St NO.
‘ local station seqing v
- (REM-LOH) switch o
|, ) \OREM-LH 1 |
H-200 /O link
{<
]/ StationNo.0 I Station No. 1 |/ Station No. 2 Station NO. 7
. A
Expansion base v /O module 3 1o ‘3 10 #
of remole station R R module R module R
L Remote 1O L Remote /O L Remote Vo t__riom
local station local station local station H-200
Y CPU
Up to 7 or 10 stations and 512 points
Basic base - Power module, CPU module, remote master station (at least one each) IO module, sophisticated function medule
Expansion bases Power module, remote local station, 1/0 medule, sophisticated function module

Points of configuration
(1] For one master station, up to 10 locat stations and 512 YO poials

{21 500 m (10 km when an optical cable is used) between master station and remotest local station and up to 500
m (1 km when an optical cable is used) between stations

{3] Set the rotary switch number of each remote local station 10 the station number. Assign station numbers so
that they are not duplicated.
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Concept on the number of 1/0 points of the remote I/O module

When three remote 1/O local slations are used for a remote I/O master station and the local stations are assi gned as

shown below Remote /O
masler station ST No. 0 1 2
) ; (S1ation)
Basic base [, [
BSU-02H vCRU No. of remote
(for 2 stois) |R 1o points 128 points 64 points 256 points
ST No.0 |/ ST Ne1]/ ST No.2 |
A ﬁ! Al 4 1 Al 4
Vi Vi v
e EE i i
St No. St No. St No.
Setting Setting Seuing
switch 40 switch switch
Control status of the number of /O points of the remote [/O master station
Remote /O Station No. 0
masler station (REM-LOH)
(REM-MAH)
ST No. 0 B
area 128 points Station No. 1
128 points (REM-LOH)
STNolama |~~~ Station No, 2
e [ 64 poinu—' | ®EMLOM)
ST No, 2 ares .
256 points 256 points
[ T
64 points
Max. 512 points
Specification of the remote I/0 system
No. of master stations mounted on basic BSU-02H BSU-OSH BSU-09H BEU-0411

base

Max. 1 station Max. 2 stations Max. 4 stations Max. 2 stations

CPU

CPU2-**H, CPUP—*#*H, CUP-**Ha

Remote master station

REM-MAH, OREM-MH (Max. 4 stations)

Remote local station

REM-MAII, OREM-LH (Max. 10 stations x 4 = 40 stations)

Max. No. of local stations / master station

10 stations (1 station / additional base)

Max. number of remote points

512 points (32 words) / master station

Transmission speed

1.5M bits /s

Refresh time

About 15 ms / 512 points (when 10 local siations are connccied)

Max. cable length

Total extension length 500 m (500 m between stations): When coaxial cables are used

Total extension length 10 km (1 km between stations): When optical cables are used

Coaxial Recommended cables are shielding SD2VTxE or equivalent (by Fujikura Densen),
* SD2VCCY or equivalent (by Showa Densen), and ECXF-5D-2VSV (by Hitachi Densen)
Cable 1o be used and recommended cable connectors are BNC-P-5DV (by Hirose Denki).
Optical Between modules: CA9003-00M-CILO (By Hitachi)}
Last slage local station: CA9103-1M-AL (By Hitachi)

Services of peripheral equipment

Possible (A remote local station connected to the peripheral equipment
can program or monitor a CPU connected 1o the remole master station.
In this case, the local station should be assigned to [/O of the CPU.)

Impossible

* Neither cables nor connectors are supplied together with the product. Prepare them beforehand.
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{2) Remote 1/0 MINI module system

Qutline

This is a system which is used to set /O modules farther away (more than 4 m) from the basic base. Twisted pair
cables are used to connect the remote I/O MINI modules. Input and output at a distance of maximum 300 m
(between stations or total extension) can be controlled.

This system can perform a remote I/O operation or CPU link operation depending on the module to be used, so that
various system configurations are available. As local stations, H-200 remote local stations and manifold solencid
valves of other companies can be connected and controlled.

One remote I/0O MINI master station occupies 128 1/O points and can control an O module of up to 1028 input
poinis and 1028 outpul points.

Configuration example

(a) Example using the remolte operation

Remote /O MINI master station

YC‘-IFALJ Yy
I H-302/702/2002
il | H-300/700/2000

\ I vV
(A H-200 H-200 Manifold solenoid valve
manufacwred by another
RIOH-DT  1/O tocal station  1/O local station company
RIOH-TL

Remote I/O unit
(Flat type local station)
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Configuration example

(b) Example using the CPU link operation 8]

Remote [/O MINI master station [2]

o oS T R

I

H-302/702/2002
H-300/700/2000

Points of configuration

Ml 1]

H-302/702/2002
H-300/700/2000
Remote [JO MINI
local station

{The local station
requires a CPU.)

H-200

REM-LH2 local

station

(The local station
requires a CPU))

Up o 12 local stations for a master station
Cable length

Total length 150 m (150 m between stations): 0.3 mm?
Total length 300 m (300 m between stations): 0.75 mm?

[31 The address (channel) of each local station is
assigned by the rotary switch on the local station
or the DIP swilch. Each address should not be
duplicated.

Specification comparison between remote 1/0 MINI and remote I/0

Remote /O MINI Remote 1/0
Module type Maslter station REM-MMH REM-MAH (coaxial), OREM-MH (optical)
Local station REM-LMH REM-LOH (coaxial), OREM-LH (optical)

No. of transmission points

Max. 1024 input points 64 words input
and

Max. 1024 output points | 64 words output

512 /O points / master station

No. of mountable master stations

Max. 32 modules / H-2002 or H-2000 system

Max. 4 modules / CPU

No. of mountable local stations

12 stations / master station

10 stations / masler station, 7 stations / master
station (H-200)

Transmission rate 768K bils/s 1.5M bits/s

Transmission refresh ime Jwi4Sms Max. 15 ms

Transmission method Half duplex serial transmission frame Same as left
synchronization

Error check Inverted dual transmission CRC sum check

Occupied slot, [/O points

1 slot, 128 points

2 slots, 0 point

Cable

Twisted pair cabiec with common shield

Coaxial cable or optical cable

Transmission distance

0.3mm? | 150 m between stations, total Coaxial {500 m between stations, total
extension length 150 m extension length 500 m

0.75 mm? {300 m bewween stations, lotal Optical 1 km between stations, total
extension length 300 m extension length 10 km

Local station type

Connectable with products by other companies

Dedicated 1o H-series

Peripheral equipment support

Impossible

Possible from local station
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24 CPU Link System
(1) CPU link module system

Outline

A plurality of CPUs (up to 64 CPUs) are connected in a loop form using CPU link modules and data (up to 1024
words) is transmitted or received among the connected CPUs so as 10 realize related operations between the CPUs.

Up to two CPU link modules can be mounted 1o one CPU so as form two loops.

CPU link areas (WLO to WL3FF and WL10000 to WL 13FF) are used to transmit or receive data and can be used as
bit or word internal output when the CPU link modules are not used.

Between the CPUs of the stations constituling the link system, the CPU of any station can program or monitor the
CPU of another station.

Configuration example

--------------------- ~ ' CPU: CPU module
CPU link module AVR: Power module
Alc o 3
vis ST Link e ST6
system 1
alc
e ST62
RU
ST NO. 63
k] 14
| B
XL ¥
e Enlarged view
of station No.
SiE ST ® 4t
vis vie STE
Link P
system 2 H
A A
vIp STS
RiU L
[
Link system 3
A ME sT1
Rf U R{ U

Points of configuration

(1] Up to two link modules can be mounted on the basic base regardless of the CPU type. /O slots for inserting
them in can be selected optionally.

(2] Up to 64 CPU modules can be linked 1o one link sysicm.

[3] Siation Nos. 0 10 63 are assigned to the CPU link modules of one link system without duplicated, though
station No. 0 (master slation) is necessary. Each station No. is set by the rotary switch of the CPU link
module.

{4] Total cable length: Coaxial cable: 1 km (max. 500 m between stations), optical cable: 15 km (max. 1 km
between stations)

(51 The CPU module @ can program or monitor the CPU of any station in the link systems 1 and 2 and the CPU
module ® can program or monitor the CPU of any station in the link systems 2 and 3.
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Concept on link area

It is assumed that the CPU link areas are assigned as shown below. (Each area is set by the peripheral equipment.
For further details, refer to the operation manual of peripheral equipment.)

Link system 1 Link system 2 Link system 3
ST No. 0 STNo.1 |- STNo.0 STNo. 1 ST No.2 ST No. 0 ST No. 1
Assignment count | H100 words | HIFF words | H110 words | HB80 words | H150 words | H70 words | 1200 words
X o R CPU: CPU module
Link system 1 Link system 2 L
n ysem Y ink system 3 AVR: Power module
@ | ® jl | ® @ |
Al C Al ¢ Z 7 Al c Al ¢ C 7 Link module
v| P v| P vl P Vi P P
Rl U Rl U u Rl U i
ST NO.O ST NO.1 ST N0.0] ST NO.l] LST NO.2 5T NO.1

The link area of each CPU is divided into a transmission arca and reception area. In the transmission area, data of
the ST (station) No. of the self station is set. This data is transferred successively to each link area in the same link.
Namely, the CPUs in the same link have the same dala.

The status when two link modules are mounted to onc CPU is as follows: The two types of link areas (WL0O00O to
WLO3FF, WL1000 to WL13FF) in the CPU arc used and a method that CPU 1 (WI.000 to WLO3FF) and CPU 2
(WL1000 to WLI13FF) correspond 1o the links is used. When the CPU extends across two links, it assigns and
controls data to each link area.

Note: The numerical values shown
below are hexadecimal numbers.

-22.

Link system 1 Link system 2 Link system 3
A A N
s N ave 0
ST Nad ST Nol ST Nab ST Nal ST Na2 ST Ned ST Nl
WL0000 7777777777777 WLOOHO WLIOWgrrrrrrrrrrrn WLO00 WL0000 WL1000 prorrrr rrevry WLG000
T i Transmis- | Reoe Lion
ransmis- Reception Transmis- R . sion arca, ] P
sion arca, arcs sion arca, cception H?0 words
H100 words H110 wordsd arca WL 106F WLOOT
wLoopF [LLLLLLLLILELY w1 pio0 I B Reception
WL110F WLO110 /////////7// ares
7 Transmis-
sion area, .
/ f H80 words Recent nf,:,“i",::
o wWLorsFMLeseserseier] wi grag ecepuon }1200 'dlf
Receplion ;l'lronnn:n:::' Reception (/////////// hres ”
"e:p HIFF words arca , [ Transmis- 7
Reception sion arca,
/ ares HlSO words?
WLlZ&F WL026F
WLOZFE WLOFE /
Unused Unused Unused Unused Unused
Fr:.uud :Jr:.uscd area area .,-:a area "::xs
WLOFF WEOIFF WLIIFF WLO0IFF WLOIFF WL1IFF WLOIFF
\ v L — — JL—V AN — —v J
@ CPU ® CPU ©®© CPU @CPU ® CPU



Specification of CPU link system

Item Specification
Module type LINK-H (coaxial), OLIK-H (optical}
Connectable CPU type CPU22-**H, CPUP-**H, CPU-**Ha
No. of connectable CPUs Max. 64 CPUs per system by 2 loops

Max. link data count /loop

1024 words (WLO to WL3FF or WL1000 to WL13FF)

Max. link data count / CPU

1024 words by 2 loops

Data transfer method

Commen data area method

Transmission and reception area assignment

Parameter set by peripheral equipment

Station No. specification

Specification by rotary switch (0 to 63)

Transmission speed 1.0M bits/s

Actual data update cycle Max. 390 ms
Communication method Half duplex bit serial
Transmission line type Talken passing
Loop length Coaxial Total extension length 1 km (500 m between stations)

Optical Total extension length 15 km (1 km between stations)

Com- | Faulty station recovery processing | Bypass method

mu.ni- Coaxial Prepare shielding cables.

xl:;d Recommended cables: SD2ZVTXE or equivalent (By Fujikura Densen)
Cable and 5D2VCCY or equivalent (By Showa Densen)
connector ECXF, SD2V-SV (By Hitachi Densen)

Recommended cable connectors are BNC-P-5DV (By Hirose Denki).
Optical CA9103-( M-OLO) By Hitachi)
(For further details, refer to the CPU link module manual.)
Services of peripheral equipment A CPU connected to the peripheral equipment can program or monitor a CPU

connected to the same link system.

* Neither cables nor connectors are supplied together with the product. Prepare them beforehand.
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(2) Monitoring system by GM-4000 (Domestic market only)

Outline

The GM-4000 system is a graphic monitoring system having a large 20” graphic CRT and dust-proof keyboard.
Since the CPU link areas are used to transmit or receive data (o or from the H-series programmable controller, a
large capacity of data can be handled at high speed.

The GM-4000 graphic monitoring system is a program-free system which can be handled simply by a beginner.

Configuration example

H-2002/702/302

H-2000/700/300
CPU link system

In the monitor room

4/

/]
I i/b g

GM-4000 graphic monitoring system
Points of configuration
[1) Various options are set in the GM-4000 body depending on the system.
(2] Up 1o 2 loops of CPU links can be connected to the GM-4000 system regardless of the CPU type. (Optional)
(3] Up o 64 CPU modules can be linked to one link system.

[4] Station Nos. 0 to 63 are assigned to the CPU link modules of one link system without duplicated, though
station No. 0 {master station) is necessary. Each station No. is set by the rotary switch of the CPU link
module.

{51 Total cable length:
Coaxial cable: 1 km (500 m between stations)

Optical cable: 15 km (1 km between stations)
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Specification of GM-4000

Item

Specification

System to be connected

H-302, H-702, H-2002, H-300, H-700, or H-2000 system

Image generation memory content

Standard 512K bytes, extension 2M bytes

Image memory content Standard TM bytes (for 2 screens of CRT), extension 2M bytes (for 4 screens
of CRT)
User memory capacity Standard 512K bytes, extension 2M bytes
Kanji ROM JIS 1st level (158 types)
Display Character 92 characters by 56 lines (5152 characters)
Graphic 736 x 560 dots (on CRT), scroll max, 1600 x 1600 dots
Interface with PC LINK-H or OLINK-H, max. 2 loops
CRT 20", analog RGB, H (SYNC) raster scan, non-interlace
Keyboard RS-422, 9600 bits/s, serial interface

Man-machine interface | Tablet

DT-4103 (Seiko Denshi Kogyo, Ltd., optional)

Printer

Centronics VP-1000, 2550 (EPSON, optional), etc.

Floppy disk

3.5" double-sided high density (HD type)

Others

With a calendar and clock function

The GM-4000 system may have different optional functions.
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2.5 Host Link System

Outline

A personal computer or host computer is connected to the CPU module or communication function module of the
programmable controller so as transmit or receive data. The communication function module is an intelligent serial
port (COMM} modaule, intelligent GPIB module, or BASIC module.

Their features are as follows:

+ The CPU module is equipped with a peripheral port and general purpose port (only CPU2-**H), which can be
used for communication,

* The intelligent serial port (COMM) module has a two-way start function for starting communication with a
personal computer from the programmable controller and can be connected to Field net (FNT) 600 (2-port LAN)
which is an LAN manufactured by Hitachi Engineering, Ltd.

* The intelligent GPIB module is used to construct an awtomatic measuring system by connecling various
measuring instruments and 1/O devices (o the same interface bus.

+ The BASIC module can process data necessary for programmable controller processing.
(1) System using CPU module

Outline

The H-series CPU module has a communication function. There are two communication ports (*1) in the CPU. One
is a peripheral port (port for connecting the peripheral equipment) and the other is a general purpose serial port
(gencral purpose port). These ports are based on the RS-232C serial interface. The ports can be used o
communicate with the host compulter.

For delailed specification of each port, sce Section 3.2. For examples using the peripheral port, refer to Chapter 6 of
the software edition.

For examples using the gencral purpose port, refer to the TRNS 0 and RECV 0 instructions described in the detailed
section of the instruction specification in Chapter 3 of the software edition.

*1: Only CPU2-**H has a general purpose port. CPUP-**H and CPU-**Ha have only a peripheral port.
(a) System using Lhe peripheral port

The communication procedure of the peripheral port of the CPU module is a special procedure which is the
same as that of the COMM module. The interface is based on RS-232C. The peripheral port is used 10
connect the peripheral equipment, though it can be connected to a personal compuler.

Configuration example Points of configuration

I {17 RS-232C is uscd 10 connect a personal computer 10
" M the peripheral port.

Ligen [2] When the peripheral port is used for communication,
H-302/702/2002

ioh .

H-300/700/2000 no peripheral equipment can be connecled to the CPU
) module.

H-series PC

RS-232C

Host computer

{31 The transmission rate is 19.2k bits/s or 4800 bits/s.
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(b) System using the gencral purpose port

This function is used when the CPU ype is CPU2-**H. The communication procedure of the general
purpose port of the CPU module is a non-protocol. When a data transmission and reception instruction is
execuied when the CPU module is in operation, data is transmitted or received. The interface is based on RS-

232C.

Configuration example

Host computer

T -

&

Bar code reader Serial printer

-7 -

(1]

(2]

Points of configuration

RS-232C is used to connect a personal
computer o the general purpose port.

An indicator, printer, or bar code reader
which has an RS-232C port can be
connected to the general purpose port in
place of the host compuler so as 1o transmit
or receive data.

The transmission rate is max. 4800 bits/s
{variable).

Chapter 2



(2) System using the intelligent serial port (COMM) module

Qutline

Only onc COMM module can be mounted on the basic base of the H-series CPU and a data request can be received
from the host computer or a start request can be transmitted to the host computer. Field net (FNT) 600 (2-port LAN)
which is an LAN manufactured by Hitachi Engincering, Lid. can be connected via the COMM module.

Using the RS-232C port of the COMM module, the CPU module can be programmed or monitored.

Configuration example

(11 Tn the case of 1:1

Host computer

(2] Inthecascof 1:N (N<32)

COMM module

/ To next COMM

>
RS-422 RS-422

(Station No.)
ST Ne.00~31

Host computer
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[31 Inthe case of 2:1 or 2:N (N £32)

COMM module COMM module

7 S
N
Ttk it n“ “

i Ll

ST No.01 ST No. 02

- To next COMM

RS-422 RS-422

* A host computer which is connected with
RS-232C can use the BCOM-H system.

Host computer*

Host computer

[41 When connected to FNT600 (2-port LAN)

Host computer

V$0

FNT600 T65 T65 T01

A
LI L8] ;ﬂ

COMM module

Points of configuration

(1] Only one COMM module can be mounted to the basic base. The mounting slot can be selected optionally,
The module cannot be mounted on the expansion base.

(2] RS-232C or RS-422 is used between the host computer and COMM module. When connecting the COMM
modules o each other, RS-422 is used.

[31 As to the set number of nodes on FNT600, up 10 64 modules can be connected, including those for the
personal computer (TO1) and those for COMM module (T65).

{4] The COMM interface board of BCOM-H can be connected to the peripheral port of the CPU or remote local
station module.
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(3) System using the intelligent GPIB module (GPIB-H)

Outline

GPIB is an interface which is used most generally so as to construct an automatic measuring system by connecting
various measuring instruments, 1/O devices, and a personal computer onto a bus.

The GPIB module is a device having this interface. When the commaunication protocol is of the same method, up to
15 devices can be combined as a system.

Configuration example

GPIB module

o

LLELGE

“WAEIIII

GPIB I/F

Host computer

Points of configuration

P To another device

GPIB bus - Device

(Measuring
instrument)

{1} Only one GPIB module can be mounted to the basic base.

{2] The wansfer rate of the GPIB module is the same as the one of a slowest device among the devices in

operation.

(31 The cable length for connecling the devices is restricted as shown below.

Basic specification of GPIB

No. Item Description
1 Requirements 1EEE-488-1975/78/80
2 Transfer rate 1M bytes/s max.

3 No. of devices to be connected 15 devices
4 Cable length between devices 4 m max.
5 TFotal cable length L<2NmandL<20m

L: Total cable length

N: No. of devices to be connected
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{4) System using the BASIC module

Outline

The BASIC module can be programmed in the HI-BASIC language and operates in asynchronization with the CPU
module of the H-series PCS.

Necessary data (information) can be inputied or outputted directly into or from the internal output area (M, WM, R,
WR, L, WL) of the programmable controller (H-series CPU) by the BASIC program. Therefore, the data of the
programmable controller can be processed at high speed.

A task which requires the BASIC program can be started from the sequence program or each I/O terminal.
Therefore, necessary processing can be performed when necessary.

Configuration example

3 RS-232C ports

BASIC module

Peripheral port
(RS-232C)

Personal
computer

i

H-302/702/2002
H-300/700/2000

Graphic programming console Serial printer
(GPCLO1H)

Points of configuration

[13 Only one BASIC module can be mounted to the basic base. It is desirable to use the three slots at the right
end for mounting. The module cannot be mounted on the expansion base.

[2] Connect external devices to ports 0 to 2 of the BASIC module. (The CGT can be connected only to port 0.)

[3] Note that even if the CPU module is writc occupied by the peripheral equipment, the BASIC module can be
freely accessed directly by the BASIC program,

[4] The transmission rate when the three ports can be used for transmission or reception at the same time is up to
4800 bits/s. When the transmission rate is 9600 bits/s, only transmission is available.
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(5) System using BOLINK-H (Domestic market only)

Outline

BOLINK-H communicates with the CPU at high speed by using the H-series optical CPU link when the optical CPU
link interface board is mounted in B16FX-II.

Two optical CPU link interfaces (for two loo;ié) can be mounted in a personal computer, so that the system can be
exiended easily. Since optical fiber communication is used, the system is suitable for long distance transmission and
superior in noise resistance.

Configuration example

Optical CPU link

interface board

BI16FX-1I

DC
5V
Bypass

power
supply

il

e 1|

.

Opuml CPU link module

N\

LLELE

Optical cable

(11

21

B3]

Points of configuration

When it is required to keep the link
system on even if the B16FX-II body
is turned off, a supply voliage of 5 V
for bypass is necessary.

The maximum transmission distance
of the optical link communication
system is 1 km bétween stations and
15 km in total extension.

To load the communication software
in B16FX-II, an extended FDD
component is necessary.

(BOLINK-H consists of a set of an optical CPU link interface board and control software.)
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Chapter 3 CPU Module

The CPU module inputs or outputs control data and operates and stores data. Therefore, it is necessary to mount a
CPU module in the programmable controller.

When the CPU module is purchased, no memory cassette is supplied. The CPU function is performed together with
the memory cassette. Please purchase a memory cassette in correspondence with the user’'s memory size (see
Chapter 4, “Memory Cassette™).

3.1 Structure

Parts Name Type and Name
Internal
Type Product name Weight | supply
current
CPUZ-20H H-2002CPU 9508 | 2.75A
CPU2-07TH H-702CPU 800g |2.05A
CPU2-03H H-3062CPU 800g |2.05A
CPUP-20H H-2000CPU 950g |2.75A
CPUP-07H H-700CPU 800g |2.05A
CPUP-03H H-300CFU 800g 12.05A
CPU-20Ha H-2000CPU 950g |2.75A
CPU-07Ha H-700CPU 800g |2.05A
CPU-03Ha H-300CPU 800g (2.05A
Dimensions
106.0 130.0
() A0 | 1300
(=1
<
=
ol I
Back of CPU
(Example of H-302)
No. Name Function
@ | Power failure siorage reset push button The power failure storage arca is resct. (Invalid when the RUN lamp is on)
RUN: The sequence program is operated.
@ | Mode changing key switch REMOTE: The CPU is operated by the peripheral equipment and host computer.
STOP: The seq! program is stopped 10 operate.
@ | Peripheral port connector (cover) C % for the peripheral equip and host computer. PERIPHERAL
® | Expansion base connector cover) Connector for the IO controller
@ | Genenl purpose port connector {cover) General purpose port connector (Only CPU2-**H). SERIAL I/0
The CPU operation status is indicated
RUN: CPU on-linc
HLT: Haltstatus (Temporary stop)
® Status indication LED SIM:  Simulation mode
FRC: Force mode
ERR: CPU error
BTE: Battery error (Only CPU2-**H)
@ | Error code indication 7-segment indicat The ervor code of the error cause is displayed in 2 digits when a CPU error occurs.
® | Memory cassetie con C for the y
® | Module set screw Set screws for fixing the module to the basic basc
® | Specification plate The manufacturing No. of the product is entered. -~
@ | Recipe plate The manufacturing No. stated on the specification plate is entered.
@ | RUN-ERR contact output changing switch The power contact ON condition on the basic buse is switched. (Only CPU2-**H)
@ | Genenl purpose port LB check changing switch | The switch is set to CHECK for LB check. It is gencrally set to the opposite side. LB: Loop
(Only CPU2-**H) back
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3.2 Specification of RS-232C Ports

(1) Specification of the peripheral (special communication procedure) port

Outline

The peripheral port is connected to the peripheral equipment of the H-series and can transmit or receive various data
to or from the CPU module as a communication port by the special H-series procedure (high protocol).

For the special H-series communication procedure, refer 1o Chapter 6, “Communication with Host Computer” of the
software edition.

Specification of the peripheral port

ltem Specification
Transmission rate 4800 bits/s, 19200 bitsfs (Selected by the PIHL signal)
Communication method Half duplex method
Synchronization method Start-stop synchronization method
Start method One-side start method by a command of the host computer
Transmission method Serial ransmission (bit serial transmission)
Transmission code ASCII

Transmission code configuration Start bit (1 bit)
(fixed) Even parity
Data (7 bits) Stop bit (1 bit)

[ [ze]z]z[2 e ]o ] [ ]

Transmission code sending order | Sent starting with the lower bit (20) in character units

 Error control Vertical parity check (even), sum check, overrun check, framing error check
Transmission unit In message units (variable length)

Longest message 503 bytes per message (transmission control character included)

Interface Based on RS-232C (maximum cable length 15 m, 15-pin connector used)

Control procedure Special H-series procedure (high protocol). Refer to Chapter 6 of the software edition.
Connector and cable + Connector on the CPU side: RDAD-15SE-LN(DS) by Hirose Denki

* Connector on the cable side: IIDAB-15P (Case: HDA-CTF1) by Hirose Denki

» Use 7-pair to 12-pair twisted pair cables (with common shield).
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Peripheral port connector signal name list

Abbreviation Direction
Pin No.| of signal CPU Host Meaning Connection method
1 NC - - Unused Keep the cable unconnected.
2 Sb -1 CPU transmission data Connect the cable to the RD terminal of the host
v computer,
3 RD v CPU reception data Connect the cable to the SD terminal of the host
compuler.
4 RS* " — When the CPU is ready for Connect the cable to the CS terminal of the host
reception, the signal goes high. computer.
5 CS* * e When the CPU transmilts data, the | Connect the cable to the RS terminal of the host
signal should be high. computer or fix it high.
6 RVI — —_ Unused Keep the cable unconnected.
7 DR y When the CPU is ready for Connect the cable to the ER terminal of the host
transmission and reception, the computer.
signal goes high.
8 PHL ~ Transmission rate changing Set the signal low or high according 1o the
Low level: 4800 bits/s transmission rate to be used.
High level: 19200 bits/s
910 SG R Signal ground Connect the cable to the SG terminal of the host
computer.
11.12 PVS5 —_ — 5 V output Keep the cable unconnected.
13 NVI12 — — -12 V output Keep the cable unconnected.
14 PVI12 — — +12 V output Keep the cable unconnected.
15 NC — —_ Unused Keep the cable unconnected.

* Note that the RS and CS signals are different from those under the normal RS-232C specification.
(See Item (2), “Specification of the general purpose port™.)

The circuit diagram of the RS-232C interface of the peripheral port of the CPU module is shown below.

SN751701 (manufactured by TI)
or equivalent

p —12v

Inside the CPU

RS-232C interface circuit {peripheral port)
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Connector type

(CPU side)
- RDAD-155E-LN(05)

o

Pin 15 Pin 8

00----00
Qo-----00

Pin9

Pin }

:

Ourput voltage level (Iout = 15 mA)
High level: +6.5 w0 +15 V
Low level: -5t0-15V
Input voltage level
High level: +3.0 to +30 V
Low level: +0.810 30V
Input impedance: About S k2
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(2) Specification of the general purpose (non-protocel) port (Valid only when the CPU type is

CPU2-**H)

Outline

The general purpose port is a communication port which is started by the sequence program and can transmit or
receive 1/0 data between the CPU module and connected device. The communication procedure and control

character can be specified freely by the user program.

For instructions (TRNS 0, RECV 0) using the general purpose port, refer to Section 3.3, “Detailed Instruction

Specification” of the sofiware edition.

The general purpose port has a loopback check function for separation in case of a failure. For details of the

loopback check function, see Chapter 16, “Troubleshooting”.

Specification of the general purpose port

Item

Specification

Transmission rate

4800, 2400, 1200, 600, 300 bits/s

Communication method

Half duplex method

Synchronization method

Start-stop synchronization method

Start method

One-side start method by a command of the host computer

Transmission method

Serial transmission (bit serial ransmission)

Transmission code

User definition

Transmission code configuration

Stan bit (1 bit
an bit (1 biy Parity bit (None, even, odd)

Stop bit (1 or 2 bits)

Llefe] T T T 2] T ]

Data (7 or 8 bits)

Transmission code sending order

Sent starting with the lower bit (20) in character units

Error control

Vertical parity check, overrun check, framing error check

Transmission unit

In message units (variable length)

Longest message

503 byles per message (ransmission control character included)

Interface Based on RS-232C (maximum cable length 15 m, 15-pin connector used)
Control procedure Non-protocol
Control code User definition

Connector and cable

+ Connector on the CPU side: SDBG-15S by Hirose Denki

+ Connector on the cable side: HDAB-15P (Case: HDA-CTF1) by Hirose Denki

+ Use 7-pair to 12-pair twisted pair cables (with common shield).
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CPU2-**H module general purpose port connector signal name list

[s2]
-
2
Q
Q.
£
(&)

Abbreviation Dircction
Pin No.| ¢ signal CPU Host Meaning Conncction method
1 NC — — Unused Kecp the cable unconnected.
2 SD -t " CPU transniission data Connect the pin to the RD terminal of the
external device.
3 RD * CPU reception data Connect the pin to the SD terminal of the
external device.
4 RS* D When the CPU is ready for Connect the pin to the CS terminal of the exiemal
reception, the signal goes high. device.
5 CSs* * When the CPU transmits data, the | Connect the pin 1o the RS terminal of the extemal
signal should be high. device or fix it high.
9 SG I S Signal ground Connect the pin to the SG terminal of the host
computer.
7.8 NC Unused Keep the pin unconnected.
10-15

* Note that the signals RS and CS are different in the following points compared with the normal RS-232C

(May be fixed high)

specification.
CPU reception ready state CPU transmission ready slate

RS High

(CPU output) Low
RD
Cs High

(CPU input) Low
SD

Meanings of the signals RS and CS

The circuit diagram of the RS-232C interface of the general purpose port of the CPU2-**H module is shown below.

(manufactured by Linear Technology)
LT1081 or equivalent

[-=—-

—H ot 1+ 4@50
l

i

{ et

- =

——f———

r—=—=
! |
T 1
| 1
| 1
t <}i
| SR |

———t e — = e - ——

'—:»—‘
‘—D—i

Cuiput voliage level {lout = 15 mA)
High level: +6.5t0 +15 V
Low level: -510-15V

—12V

Inside the CPU

Input voliage level

RS-232C interface circuit

-39.

High level: +3.010 430V
Low level: +0.810 -30 V

Connector type (CPU side)
SDBG-158 or equivalent

EH:]‘-— RUN-ERR contact
changing switch
O
Pin 1 (53 Pin9
o,
f )
L
Pin 8 Se Pin 5
O

Input impedance:
About 5 kQ



3.3 Performance List

Type Specification
ltem CPU2-20H ggﬁg?f: CPU2-07H gﬁpog;’: CPU2-03H ggpog::
Max. No. of slots to be used 64 20 9
# | 32-point 1/O module Max. 2048 points Max. 640 points Max. 288 points
é‘ 64-point [/O module Max. 4096 points Max. 1280 points Max, 576 points
‘s | 128-point YO module Max. 4096 points Max. 2560 points Max. 1152 points
5 2 64-point + remote 1/O Max. 5632 points Max. 2816 points Max. 2112 points
!g E Processing method Stored program cyclic method
7;3 E? l:prznins ﬁ;ﬁ};‘;ﬁ;ﬂ ' 041041 051049 | 091081 111097 | 091081 L1-9.7
8 g PR ;'l'.o“',"“l:‘s“kﬁ";n 36102690 | 44103224 | 69103951 | 8.6104737 | 6.910 3951 8.6-4737
3 User program capacity *1  48.5k steps max. *1  15.7k steps max. 7.6k steps max.

Processing method

Stored program flow chart method

Both bit and word

16384 points / 1024 words (MO 10 M3FFF/WMO0 to WM3FF )

No. of points

z
E Processing speed ) Staternent: several ps 1o several tens ps
o Asithmetic operation: Several is 10 several hundreds ps / instruction (same as command and ladder)
=
User program capacity *1  Max. 27k steps *1  Max. 13.7k sieps I Max. 5.6k steps
Exiernal 1O 4096 points / 256 words (X010 X5A95, YO 10 YSA9S | WX0 1o WXS5A7, WYO to WYSA7) direct processing
Bit 1984 points (R0 10 R7BF)
Word *] 50k words (WRO to wxcaml *1 17k words (WRO to WR4IFF) | 1k words (WRO 10 WR3FF)
g é Bit 64 points (R7C0 o R7FF)
i 3 | Special
:.i = Word 512 words {(WRF000 to WRF1FF)
& E CPU link 1024 words (16384 points) x 210005 (10005 s L1IFFF  Wi-10000 o oot 13FFF )
g Remote 1/0 512 points (32 words) x 4 systems
&

512 points (TD + C'U) (Timer: 0 to 255)

% Timer set value

Timer,

010 65535 5, time base 0.01, 0.1, 1 5{0.01 s: Timer Nos. 010 63)

Counter set value

Gto 65535

65 Edge detection

Leading edge: 512 points, trailing edge: 512 points (dedicated 10 Hl-ladder)

Peripheral
function

Program method

Command, ladder symbol, for HI-flow and BASIC

Peripheral equipmem

Command programmer, portable graphic programmer, graphic programming console

Maintenance
function

Sclf disgnosis

* PC error (LED indication): Microcomputer error, watch dog timer error, memory error,
program error, sysicm RAM or ROM error, scan lime monitor

= Battery voltage drop detccrion, proicction in case of power error, sysiem reset, output module
fuse blown-out detection (contact output excluded)

External failure diagnosis

Watch dog timer instruction

5 V supply current (A)

+2 2.75 max. *2 2.05 max. *2 2.05 max

*1: The value varies with the memory casselte type.

*2: The supply current includes the supply current of the memory cassette.

Memory cassctte type Program (steps) Data (word)
RAM®*-48H, ROM*-48H 485k 50k
RAM*-16H, ROM*-16H 157k 17k
RAM*-C8H 16k 1k
RAM®*-04H 15k 1k

The capacity of the program (sicps) is the total capacity of the ladder/command and HI-Flow.
The capacity of HI-Flow is set by the graphic programmiing console (GPCLO1H).
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Concept on the number of 1/0O points

The number of 1/O points is determined under the following two conditions.

1. Maximum number of slots 1o be used

2. Number of mounted remote I/O modules {remote 1/0 MINI modules excluded)

Each CPU is provided with an external I/O area (4096 points) and remete I/O area (2048 poinis). The maximum
number of I/O points which can be used under the above conditions is as shown in each hatched part.

CPU*-20H * CPU *-07TH * CPU *-03H *

, |
// i
\ i
Extemnal g :
o /, / .
points) 4 y 2560 /'glxlg/z”///
; points points  points
o, R, o,
| T |
e | | V) i
(512 points 2048 Y, / 2048 2048
x4) [/, poinis pomls % points
I////////// /i //////// / (111771747

When CPU*-20* is used, the number of 1/0 points in the external I/O area may be more than the maximum number
(4096 points) depending on the module selection method (see Example 2 on the next page). When many modules
occupying 128 points are 10 be used, mount them in consideration of the maximum number of /O points.

(1) When only the external I/O area is used (Concept on an independent system)
Example 1: When CPU*-07H* uses only 32-point I/O modules

32 points x 20 (maximum No. of slots) = 640 points
The number of I/O points is max. 640.

Basic base A
(BSU-09H)™ |V
R

[=fa 1]

9 slots -

7 32-point [JO module

Expansion base [ »
(EXU-11H) v
R

O0—

I1 slots

CPU: CPU module
AVR: Power module
10C: 1/0 controller
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Example 2: When CPU*-20H* uses 128-point analog modules

128 points x 64 (maximum No. of slots) = 8192 points

Since the number of I/O points is more than the maximum number of points 4096 in the extemal
1/O area, they cannot be mounted.

When 128-point anatog modiiles are mounteg:
4096 points + 128 points = 32

Therefore, CPU*-20H can mount up to 32 128-point analog modules.

A =
Basicbase ——V| cpU| S5slos
(Bsu-osH)  [®
128-point analog module
Expansion base—{ c é 11 stors —

(EXU-11H) R

Al1 /
Mk 11 slots
(EXU-11H)

=}

Expansion base —| V

R / ot 2 slots cannot be used.
Expansion base vy
(Exu-orH) R

aAO—

5 slois

(2) When the external I/O area and remote 1/0 area are used (Concept on a remote 1/0
system)

No. of 1/O points = (512 points x No. of remote master stations) + (No. of 1/O points per slot x No. of slots 1o
be used)

Example I When CPU*-07H* uses one remote 1/O module and 18 16-point /O modules

1 remote master station, 2-slot width, 512 poims

[L
Basic base o cPu 7 slots (512 poinis x 1 module) + (16 points x 18 slots) = 800 points
R
(BSU-09H) A
L Toremote 16-point 1/O module
local station,
11 slots
_ All
Expansion base —~{Vv]|0o
(EXu-11H)  {R|C

Example 2: When CPU*-07H* uses 4 remote }/O modules and 12 64-point 1/O modules

4 remole master

slations 1 sfot
|
. A
Basic base —{y| cpuy
(BSU-08H) R \\ (512 points x 4 modules) + (64 points x 12 slots) = 2816 points

L= To remote local station

-A 64-point 1/O module

Expansion base = il slots

(EXU-11H)

D
[gl=10)
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Concept on user program area

The CPU user program capacity indicates the value of ladder/command user program. When the flow language is
used, a part of the above user program area is allocated 10 the flow language user program area. When no allocation

is specified, the user program area is all used for ladder/command.

<When only ladder/command is used>

<When the flow language is used together>

| Ladder/command

-] program area

V//_, Flow language program area

—

|- Ladder/command
program area

When the flow language is used, the user program area is allocated using the graphic programming console
(GPCLO1H). For the allocation method, reler o the soltware edition (CPU Setiing) of the instruction manual of the

graphic programming console (GPCLO1H).

Example 1. When the flow language is used by using the following combination

CPU module: CPU*-20H*
Memory cassetie: RAM*-48H

In this case, the user program capacity is 48.5k steps.

29k steps

User program area
max. 48.5k sleps

arca is max. 29k steps.

A

19.5k steps

CPU medule; CPU*-20H*
Memory cassetle: RAM*-04H

In this case, the user program capacily is 3.5k steps.

3.5k steps

User program arca,
max. 3.5k steps

A
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Flow language program area

When an attempt is made to
execute a program in the flow
language unless it is written after
the flow language is allocated in
the program area, an error is
caused.

( The flow language program)

- Ladder/command program area

|—— Flow language program area,

Ladder/command program area,
" Ok step
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34

Function List

lic . - CPU2- | CPUP- | CPU-*
No'-“ Detailed description {1/7) **H [*H |*HaH
Remeote running, control function
,
1. Purpose: The host computer controls and monitors running of the programmable controiler
PC).
2. Description
* The host computer issues (communicates) a task code 1o the H-series PC.
* There are three communication configuration methods available between the host computer
and PC; between the host computer and peripheral port of the CPU module, between the host
computer and COMM module, and between the host computer and remote 1/O module local
station.
1 ) o 0 o
1. The key switch of the CPU module should be set at REMOTE.
2. The special internal output R7C3 (remotz RUN enable) and R7C4 (remote STOP enable)
should be ON.
3. The special internal cutput R7ES (RUN disable) should be OFF.
4. No CPU ervor (a light failure or heavier) should be caused.
5. When running control input is specified by the running parameter, the input should be ON.
6. No program should be written or transferred by another peripheral device.
1. When the PC starts running, the RUN LED lights.
Dala is ransmiited between the host computer and PC according to the communication
procedure dedicated to the H-series.
3. For further details, refer to Chapier 6, “Communication with Host Computer” of the software
edition or the COMM module manual (instruction manual).
Running control function at a special contact
1. Purpose: The running of the PC is controlled by special external input or bit internal output
which is specified by the peripheral equipment,
2. Description
= The CPU setting running control parameter is set to “Input defined” by the peripheral
equipment.
* One of X, R, L, and M is specified as a set 1/O No.
2 crele
1. The key switch of the CPU module should be set at RUN.
2. The special internal output RTE9 (RUN disable) should be OFF.
1. When the PC starts running, the RUN LED lights.
2. For further details, refer o the peripheral equipment manual (instruction manual), “CPU setting,
running parameter.
Simulation function
1. Purpose: This function is used 1o debug the user program after wiring or to adjust the program.
2. Description
= _The peripheral equipment scts the CPU moduie in the simulation modc.
3 [1. The special internal output R7C6 (simulation enable) should be ON. o o o

2. When the additional unit is used, the power supply of the additional unit should be started
normally.

1. When the CPU module enters the simulation mode, the SIM LED lights.

2. Extemal input is the same as normal arithmetic. External output is not turned ON and only the
LED lights.

3. The simulation function is valid only for the bit [/O modules, (16-point. 32-point, and 64-point
modules (X and Y))

4. _For further details, refer to the peripheral equipment manual (instruction manual).
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Iiem . e CPU2- | CPUP- | CPU-*
No. Detailed description (2/7) ol |1 [*Han
Running continuation function
1. Purpose: Even in case of an 10 allocation error, remole error, or delay error, the PC continues
running.
+ The peripheral equipment sets a CPU module setling parameter.
4 o . 0O 0 0
1. Incase of a CPU setting error, an 1/O allocation dismaich of the running mode should be OK.
2. In case of a CPU setting error, a remote error of the running mode should be OK.
3. The CPU setting dclay check time should be set. (When it is not set, the check time is 100 ms,)
1. When the function is not set, the PC stops operation when one of the above error occurs.
2. The dclay check time is max, 2 seconds (10 ms *200).
3. For funther details, refer to the peripheral equipment manual (instruction manual), “CPU sciting,
running parameter”.
On-line program change function
1. Purpose: This function is uscd to change the subprogram when the PC is on-line.
2. Description
» The function is exccuied by an operation of the peripheral equipment. When the on-line
change function is excculed, the CPU halts the exccution of the user program with the output
held when it ends the scanning and executes scanning of the user program once again from
the beginning after the user program is changed.
» The set values of the timer and counter can be changed without halting. (When one of the
CPUs CPU-**la, CPUP-**I1, and CPUZ-**1l and the IIILDRL system disk, Version 2.** or
any subscquent rclcase are combined)
1. Other peripheral devices should not perform on-line changing or debugging. (An occupied
error is caused.)
2. When the debugging function is in use, the CPU module should be in the debug halt mode.
3. When the sct values of the timer and counter are to be changed, other peripheral devices should
not monitor. (An occupicd error is caused.)
1. When the CPU starts on-line changing, the RUN LED and IIALT LED light.
5 2. The Halt time is as shown below. (The time is not a maximum value. Unit: Second) o o o

Peripheral equipment| *1 Graphic pregramming console | *1 Porable graphic progr *2C d progr

Upper row
1-2002| H-702 | 1-302 | H-2002| 11-702 | H-302 | 1[-2002| 11-702 | 1I-302 | CPU2-**H
CPUtype Lower row
E-2000| H-700 | 1-300 | 11-2000} 1[-700 { 11-300 | El-2000 | F(-700 | H-300 CPU-**Ha
0.49 .56 .56 188 1.94 154 — — — | Crup-**H
4k sleps - R
0.88 0.96 0.96 261 2.66 2.66 3.90 342 3.42
‘-E‘ 0.9 1.09 1.09 228 2.44 2.44 — _ —
2 8k steps + -
8 1.57 1.67 1.67 323 3.32 332 4.02 3.70 3.70
g 178 f 205 | — Jaos |3 | — | — | — | —
E Ok steps T I
= 2 3.03 — 4.64 4.67 — 4.32 4.30 —
a9 — — 627 _ — — — —
127 — — 9.16 — — 5.55 — —

*1: Each value of the graphic programming console and portable graphic programmer is a value whea a 10-step
circuit is inseried at the beginning of the circuit,
*2: Each valuc of the command programmer is a value when one siep is changed.

3. Note that even if the [/O No. which is used for external output is changed oa-line and the output
coil command is delcted during execution of the program, the output status before changing is
kept as it is.

4. 1f the program or timer and counter are changed when the debugging function is in use or if the
debugging is halted during execution of the program and the halt is canceled, the program is
execuled from the beginning.

5. In H-2002 or 11-2000, the program is transferred to the high-speed memory area. Therefore, a
partial change of the program may require much time compared with that in 11-702 or H-700.

6. For funther details, refer to the peripheral equipment manual (instruction manual).
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Jem Detailed description (3/7) il bodd e
Debugping function

1. Purpose: The function checks the operation of the user program.

Description

(1) Breakpoint specification: One breakpoint is specified in the program and when the
debugging is executed up to the breakpoint, it is halted.

(2) Continuation from stop:  The debugging is restarted from the debugging halt status and
the CPU module enters the debug RUN stams.

(3) Execution halt: The execution of the program is stopped when the scanning ends
and the CPU module enters the debug HALT status,

(4) Scanning run: Scanning is executed by the specificd count from the debug
HALT status and the CPU module enters the debug IIALT
status.

6 (5) Step run: 1 symbol or 1 instruction is exccuted from the debug ITALT 0] o &)
status and the CPU module enters the debug IIALT status.
* Debug run:..........u..u. The program is executed by the graphic prograrnming console.
The RUN and IILT LEDs light,
* Debug halt: ................ The program is stopped by the graphic programming console,
The LILT LED lights.
3. Restricdons
(1) Common to all the CPU modules
* The ladder/command program and lew program cannot use the debugging function at
the same time.
(2) When the CPU module is other than CPU2-**]]
= When the ladder/command program is being debugged, the flow program will not
operate. When the flow program is being debugged, the ladder/command program will
not operale.

1. The key switch of the CPU module should be set at REMOTE.

2. The special internal output R7CS (debugging enable) should be ON.

3. The special internal output RTE9 (RUN disable) should be OFF,

4. No CPU error (a light failure or heavier) should be caused.

5. When running control input is specified by the running parameter, the input should be ON.

6. No program should be writicn or transferred by another peripheral device.

1. The debugging function can be used only by the graphic programming console.

2. The flow program can be used only for (1) to (3).

3. The timer is not updated during debug halt. The special internal outputs R7ES to R7E? (0.01 10
1 second clock) also perform no processing. Also during step run, the imer and special internal
outputs perform no processing.

4. During scan run, the limer and special internal outputs perform processing. However, when
Run and Ilait are repeated alternately, a correct clock cannot be obtained.

5. _Tor further details, refer to the graphic programming console manual (instruction manual).

Forcing function

1. Purpose: The {unction checks, troubleshools, or debugs the operation of the user program.

2. Descriplion
* Input or output can be fixed 1o the specified data regardless of the program and input.

7 - o} 0 0

1. The key switch of the CPU module should be set at REMOTE.

2. When sctting data, the 1/ should be specificd forcibly.

1. Up 1064 1/O points including bits and words can be specified forcibly.

2. When the common bit and word arca (X, WX, M, WM, L, WL) is accessed in word even if
force data is specificd in bit, bit data is changed. When the common area is accessed in bit even
if force data is specified in word, word data is changed. .

3. For further details, refer to the peripheral equipment manual (instruction manual).
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Item
No.

Detailed description (4/7)

CPU2-
o

CPUP-
sy

CPU-*
*Ha, H

Power failure storage clear function (function by the hardware)

Purpose: The power failure storage specification area is cleared to 0.
2. Description
+ When the PC is stopped, the “R.CL" switch on.the surface of the CPU module is pressed.

—

The function is valid when the PC is stopped and cleared when the running starts.
Also the special internal area (regular power failure storage) is initialized.

N

Others

Even if the "R.CL" switch is pressed when the PC is on-linc, it is ignored.
‘The same function is provided also in the bit special internal ontput.

o

Interruption processing function

Purpose: The interruption program is executed.

2. Description

* The interruption program is executed using the interruption input module.
+ The periodic interruption program of 10 ms, 20 ms, or 40 ms is exccuted.

—

Operating condition

}. The interruption module should be used and a program equivalent to the interruptions INT16 to
INT31 should be defined.

2. _The periodic interruption program of INTO to INT2 (10 ms, 20 ms, 40 ms) should be defined.

-

Note that when the interruption program is staried, the execution time of the scan program is
generally increased and a delay error may occur.

10

PID arithmetic function

1. Purpose: The process amount of the plant is controlled.
2. Description

* The process amount is controlled by a combination of praportion (P), integration (1), and
differential (D).

Operating condition

Execution of PID arithmetic requires a WR area continuous (5 + No. of loops x 47) words in

length and an R area (No. of loops x 16) bits in length. Reserve the areas at the time of system

design,

Do not use INTO (10-ms periodic scan) and INT16 to INT31 (interruption program).

Program only a PID arithmetic instruction and its start condition for INT1 (20-ms periodic

scan). When it is forced 1o perform processing other than PID arithmetic, it is necessary to

increase the PID arithmetic sampling time as much as possible so as 10 let the processing time

excluding PID arithmetic satisfy ene of the following formulas.

When the CPU module is CPU2-03H or CPU2-07H

= Processing lime (ms) £9.2 ms = 20 ms - system periodic processing (3 ms, two times} - PID
arithmeltic time 4.8 ms

When the CPU module is CPU2-20H

* Processing time (ms) < 14 ms = 20 ms - syslem periodic processing (2 ms, two times) - PID
arithmetic time 2.0 ms

When the CPU module is CPUP-03H or CPUP-0711

* Processing time (ms) £ 6.2 ms = 20 ms - system periodic processing (4 ms, two times) - PID
arithmetic time 5.8 ms

When the CPU module is CPUP-20E]

* Processing time (ms) < 10,0 ms = 20 ms - system periodic processing (3 ms, two times) - PID
arithmetic time 3.0 ms

ey

w

1. The PIS arithmetic sampling time is 20 ms or more or 40 ms (remote local station) or more.

2. When the CPU arithmetic stops due to an error, the output value (MV) is tumed OFF. When it
is necessary to retain the output value, use the external equipment of the PC.

3. During on-line program change, the output value (MV) is retained temporarily. Change it when
the PID control system is stable.

4. For details of the arithmetic method, refer to the supplementary explanation and the software

edition.
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Item

Detailed descripuon (5/7)

CPU2Z-
*]

CPUP-
*[L

CPU-*
*Hla, 11

11

In-high-speed-running program changing

1. Purpose: This function is used to change the user program when the PC is on-line.
2. Description
* The function is performed by operating the peripheral equipment. When the function is

exccuted, the CPU changes the user program by exccuting it. When the changing is finished,
the program is interchanged by the scan END of the user program and the scanning of the
user program is executed from the beginning. When the system software of the graphic
programming console is LADDER EDITOR, the changed program can be returned to the
program before changing.

Operating condition

1. The function is valid only when the CPU module CPU2-**11, memory casseite RAM3-**]1,
and graphic programming console are combincd.

2. Under an operating condition other than the above, the function is the same as the on-line
change function in Item No, 5.

1. When the CPU starts on-linc changing, the RUN LED and HALT LED light.

2. The Halt ime is less than 0.5 s.

3. Note that even if the I/0 No. which is used for exicrnal output is <hanged on-line and the output
coil command is deleled during execution of the program, the oulput status before changing is
kepl as it is.

4. When a combination other than that in Operating Condition 1 is used, the function is the same
as the on-line program change function in Item No. 4.

Clock function

1. Purpose: The function is used o centrol the time and date of data of the PC,
2. Description

» Clock data is sel in the word special internal outputs WRFOOB to WRFOGF in a BCD code
and updaled every sccond. (Since the CPU module updates data regardless of the iming of
the user program, there is no data simultancity between words.)

* When 1is set in the bit special internal output R7F8, clock read data is set in the word special
internal outputs WRFO1B 10 WRFO1F in a BCD code. The data is retained untl 1 is set in
R7I'8 once again.

*+ When 1is set in the bit special internal output R719, the data which is set in the word special
internal outputs WRIFO1B to WRFO1F in a BCD code is sct in the clock.

+ When 1 is set in the bit special internal output R7FA, the clock data is subjected 1o 30-second
adjustment. (00 to 29 s are adjusted 10 00 s and 30 1o 59 s are adjusted to 1 minute or 00 5.

)|

1. The function is valid only when the CPU module CPU2-*+*]], R#M2-**]], and mMemory casselte
RAMS3-**11 or ROM2-**][ are combined.

1. When data is sct in other than a BCD code, a data error is caused, and 1 is set in the bit special
internal output R7I°B, and no clock data is set. When correct data is set, R7IB is sct 10 O,

The clock accuracy is affected by the ambicnt wemperature. The accuracy per month when the
CPU is cnergized is -175 10 +705 at 0 10 55°C, -110 10 +70 s at S 1o 45°C, and -55to +70's at
2010 30°C. When the CPU is not energized (at the ime of battery backup), a delay time of
about 20 s is addcd 1o each value. Adjust the accuracy properly in accordance with the
operating condition of the system.

3. Special intcrnal output relating 10 the clock and mcaning

fad

Bit special internal Word special Ward special
/O No. output 1/0 No. inlernal output 1/0 No. internal cutput Example
bl B0 bls b0

R7T | Dala reading - -
R713_| Data writing WRF0OB Gfestzg;rilgci:sl;noar WRIOIB Gres?g;r;gr_'al;)endar 19 91

R7FA | Clock adjusiment WRFOC | Month | Day WRRIC | Manh | Day | )21
R7MB | Daw emvor WREGOD | 000 | Weekday | [WRIOID | 00 0 | Woekday | 000]6
*.Afierlissetitisrestby | WRFOOE | lowr | Minute | [WRIOIE | Tew | Minwe | 0805

the sysicm software. WRIF00F 00 Second WRRIF 00 Sccond | 00]00

= Gregorian calendar: 2-digit DCD, month and day: 2-digit BCD, weckday: 0: Sunday, 1: Monday, 2: Tuesday,
3: Wednesday, 4: Thursday, S: Friday, 6: Saturday
* Hour: 24-hour sysiem, 2-digit BCD, minuie and second: 2-digit BCD
* The example indicates 8:50 am., Sept. 21 {Salurday), 1991
4. The battery of the memory cassette is used for the clock and memory retention. Note that when
an error accurs in the ballery, the clock data is not guaranteed.
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Item . - CPU2- | CPUP- | CPU-*
No. Detailed description (6/7) ++H wel *Ha, H
Trace monitor functicn
1. Purpose: The function is used to debug the user program.
2. Description
+ The function is performed by operating the peripheral equipment. The trace monitor function
is provided with the following subfunctions.
(1) Continuous ime chart (2) Trigger ime chart {3) Continuous trace o x
13 (4) Trigger trace (5) CPUinstruction racc ~ (6) Trigger circuit monitor x
I. The function is valid only when the CPU module CPU2-**H and memory cassette RAM2-*%H
or ROM2-%*H are combined and furthermore the ladder/command programming software
Ladder Editor is used.
1. For further details, refer to the supplementary explanation or the Ladder Editor instruction
manual.
Contact RUN-ERR switching function
. P . : SERIAL
. Purpose: The operation of the contact of the power module on 1/0
the basic base is switched. ——
2. Description RUNCH____JERR
= The switch shown in the drawing on the right is changed. (At
the upper part of the general purpese port)
14 8o o X X
3
1. When the switch is set to the RUN position, the RUN LED lights E c.>
and the contact is turned ON. o®
2. When the swiich is set to the ERR position, the ERR LED lights
and the contact is turned ON.
1. Before swiiching the sciting, turn the PC off.
Bautery error display function
QRN
1. Purpose: Even when a priority error occurs, the LED indicales a battery OHLT
ermor. OsIM
15 |2 Description OFRC 0] X X
* When the voltage of the memory backup battery drops, the BTE LED CJERR
lights. HMBTE
Others
1. When the BTE LED lights, replace the batiery as soon as possible (within S0
hours).
General purpose serial port function
1. The function is performed by the user program (TRNSO or RECVO0 instruction).
Operating condition
16 1. The function is valid only when the CPU module CPU2-**H and memory cassetie RAM2-**1{ o X X

or ROM2-**H are combined and furthermore the ladder/command programming software
Ladder Editor is used.

—

The transmission rate is 4800 bits/s max. on the basis of R8-232C, For further details, see
Section 3.2.

For details of the TRNSO and RECVO instructions, refer 1o the sofiware edition.
When an error occurs in the general purpose port, execute a loopback check. (See Chapter 16,

ol o

“Troubleshooting™.)
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rom Detailed description (7/7) i | SRuP- N
Advanced function module data transfer instruction

1. Purpose: Data transfer between the advanced function module and CPU module is simplified.

17 (2. Description 0 X X

« TRNS, RECY, or QTRNS instruction
Others
1. For detailed instructions, refer to the software edition,
Addition of FUN instruction

1. Purpose: A special function instruction is supported.

18 |2, Trigonometric function, data retrieval, data conversion, special shift instruction, etc. O X X
Operating condition
1. For detailed instructions, refer to the sofiware edition.

-50-




Supplementary explanation

1.

Program on-line change function

)

2

Features

The ladder/command program can be edited as shown below from the HI-LADDER / HI-COMMAND
system V2.** or by the Ladder Editor when the PC is on-line.

[1] WRITE NEXT (Circuit insertion)

[2] WRITE FIRST (First circuit inseriion)

[3] CHANGE (Circuit change)

[4] DELETE (Circuit deletion)

[51 I/O baich change

[6] Returned to program before changing (When CPU2-**H, RAM3-**H, and Ladder Editor are combined)

However, if an atlempt is made 10 change a circuit which causes a syntax error or which has a possibility of
syntax conflict, the following are executed and the circuit will not be changed.

[11 Display of an error message and checked instruction
(2] Display of an alarm message

{31 Generation of an error buzzer sound

* Checked instruction

MCS, MCR, END, CEND, JMP, CIMP, RSRV, FREE, LBL, FOR, NEXT, CAL, SB, RTS, START, INT,
RTI

When the password is entered, the above checked instructions (MCS and MCR are excluded) can be changed
during running. Note that when an error occurs due to changing, the CPU is stopped.

Precautions

Changing the program when the CPU is on-line is changing the content when the system is on-line and it is a
dangerous operation basically. When changing it actually, confirm the content and effect thoroughly and
take the following precautions.

[1] When the program is changed, the CPU is halted (halt: running stopped and output retained). Select
suilable liming,

2] When a program is added or the program is changed for a system in which the user program is executed
Jjust within the delay check time, the program scan time after changing is increased. Therefore, the CPU
may be stopped duce to a delay error,

Therefore, turn the special internal output R7C0 (continued when a delay error occurs) ON by forced output
or fully investigale whether the delay check time is suitable with reference to the actual cycle time (special
internal output: WRF010 to WRF-12) beforehand.
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2.

PID control

(1) Ouline

PID control is to control proportional, integrai, and differential operations on process control data (e.g.
lemperatures, pressures, flow rates, and liguid levels). These operations are explained in detail below.

{11 Proportional operation (P)

This function provides a proportional range for a set value so that the process value {output value) may
be proportional to the difference between the set value and the measured value.

In the example below, a set value is 100°C and its proportional range is 90°C to 110°C. When the
current temperature (measured value) is lower than 90°C (the low limit of the proportional range), the
process value is always 100%. As the current temperature goes higher from 90°C, the process value
goes lower from 100%. When the current temperature reaches 100°C (set value), the process value is
50%. Thus, controlling with the less hunting (than on/off operation) can be performed.

ON

Quiput 100%
50%
0%

OFF

90°C | Savatus 100°C [ 110°C Measured value

Proportional (Temperature)
range

Concept of propertional operation
[Example]
» Thermoregulator; 0°C 10 400°C
+ Proportional range: 5% (20°C)
« Set value: 100°C
Under this condition, the status output varies as follows:
« Temp. = 90°C 100% ON

= 90°C  Temp. 100°C 50% ON  100%,
0% OFF 50%

« Temp. = 100°C 50% ON, 50% OFF

= 100°C  Temp. 110°C 0% ON  50%,
50% OFF 100%

+ 110°C  Temp. 100% OFF
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(23

{31

Integral operation (I)

Offsets {e.g., between a control temperature and a preset temperature) will inevitably occur in
proportional gperations. To eliminate the unwanied offsets, the proportional operation is combined with
an integral operation. As the time goes by, the offset reduces and finally the control temperature
matches the preset value.

Step response
Deviation 0 [

L

Concept of integral operation

Process value 0

Chapter 3

Differential operation (D)

The proporlional and integral operations are operations to correct control results. Therefore, the step
response cannot be so quick. The differential operation is provided to eliminate such response delays.
The differential operation corrects control results with a process value (output) proportional to the
gradient (diffential coefficient) due 1o the deviation. For example, this operation gives a great process
value (output) 1o a step transition to regulate the control status.

Step response

Deviation 0 ___l

Process value 0 k

{Output)

Concept of differential operation

{4] PID operation

The PID operalion is a combination of proportional, integral, and differential operations. This operation
is very effective 10 control processes having dead time. This operation performs hunting-less smooth
control (by proportional opcation), automalic correction (by integral operation), and quick response Lo
external disturbances (by differcential operation). The Figures shown in the next page show a process
value (output) of the PID operation Lo the step-like deviation and lump-like deviation.
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Deviation 0

PID operation

1 operation

P operation
Process value 0 D operation
(Output)

PID opeation on step-like deviation

Process value 0
(Output)

PID operation on tlump-like deviation

CPU module with PID function

' T
il ﬂ HIZAC H-series
: Voliage of
+HYw+sV
AD or current of
input 4mA1020mA
D/A owtput
Volage of +1V 1o
+5 ¥ or currem of
4mA 10 20mA
GM-4000

Electric furnance tempeature control (example)
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The basic block diagram of the PID control is shown below

PID comtroller

Set value (SV)

Measured
value (PV)

PID control system

In the Figure above, the scnsors sense control status such as icmperature, pressure, and flow rate in a
selected process and sends il as an analog signal (usually 4 mA 10 20 mA) to the PID controller.

The PID controller subtracts the mecasured values (sent as an analog signal from the sensors) from the
preset values, performs an adequate PID operation on the differences, then outputs the result as an
analog signal (usually 4 mA 10 20 mA} to the driver.

(2) PID operation
The output of the PID controller is basically expressed by

MV() = { Kp(SV -PV) + le(sv -PV)t+T, %(sv -PV)} ...Eq. (L))
1

Trsnsform of Eq. (1.1) by a Laplace operator S yields Eq. (1.2).

MV(S) 1
it = Kp(l + ==+ T S
By o PirggtTed ...Eq.(12)

Propoctional Integral Differential
erin term term

where E(S) = [f(SV-PV)]*

where MV (1), MV(S): Qutput
(SV-PV), E(S): Deviation

Kp: Proportional gain
(Kp= %%)l, PB: proportional range)
T;: Integration time
To: Differcniiation time
Sv: Set value
{PV: Measured value

However, as the output of a pure differential operation (expressed by Tpd% or TpS) is pulses and is not
effective to control objects having inertia {such as control valves), the PID controller handles “Constant -
(Primary delay element)” as a dummy differential output. Accordingly, replacement of TpS of Eq. (1.2) by

__'I‘%S_ yields Eq. (1.3).
1+-25

n
MV(S) _ 1, TS "
TONAUE T A .. .Eq.(13)

n
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where n is a differcntial gain (usually about 10). By replacmg of Eq. (1.3) by Tn, we obtain
MV(S) R Eq. (1.4
ES) _K{]+TlS+1+Tn-S} ---Ea. (14

The above PID operation can be illustrated as shown below.

Set value (SV) +
KPI TS O———— Output value (MV)

Measured value (PV) Kp/ToS
1+TaS

Block diagram of PID operation

(3) System configuration

An example of a PID loop control system which controls some control loops is shown below,

H-senes basic unit H-series remote 1/0O H-series remote /O
I
S epur el le e plelpala J=eele]ele]e
V| zon amen LlL|E Ylstectan LETHTHTLO Vieeaan LEEJILETL
ST e Sl Tl
olojojotle
9 191 A i ha
L VAN T /
H-series expansion unit
A C[) PIP[P|PIPIAGA
Sloltltliftltitie
riclZ |21 222
S|eiotofe|o T Y
3 i Sensors Driver |
! |
‘__—‘Q—(PTDCCSSI T
H-series expansion unit | |
| Lo e e e e a
JSiEleleiplerala
vio|Lii| Ll [II 1]
Riclslzl 2,
Si0e|ole 013 e [T ——-=—=-=-
| Sensors Driver |
W ) |
[ r—wPTOCCSS2P—<}-—-4—

Al: H-senes analog input module
AO: H-series analog output module
PL/O: H-series outpul module

AVR: H-series power supply module
IOC:  H-series /O controller

System configuration (example)

The CPUP-**H (like an H-series standard CPU module) directly reads data from or writes data in the analog
/O modules mounted in the basic, expansion, and remote 1/O units.

The CPUP-**H causes the H-series analog I/O modules to fetch various sensor signals (as SV and PV) from
target processes and the H-series analog output modules to output the result of PID operations (as MV) to the
processes for control.
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The CPUP-**H manages timing to control the loops by the PID Execution Control instructions of the CPUP-
**H. The CPUP-**H performs a PID operation on data of one loop in each 20-ms periodic scanning. In
other wozds, each process loop is controlled cyclically at a time interval of 20 ms by the number of loops (for
the specification of a minimum sampling time).

(4) Functional specification

The functinal specifications of the CPUP-**H are shown below.

Functional specifications of the PID control system

Iiem Specification Description

Number of loops 11064 The PID control instruction requircs a paramelier area, a WR area (5 words
(1 10 20 when the memory | + number of loops x 49 words), and an R area (16 bits X the number of
cassette is on RAMO4H or IOWS) for execution. .

RAMOSH)

Sampling ime (TZ) | 1 to 200 (a multiple of 20) |« The minimem sampling time of each Joop is n x 20 ms (n: number of
(when the Al ro AO loops.)

module is mounted on the
basic or expansion unit) + Loops can have different sampling times if the sampling times are
multiples of the minimum sampling time (the number of loops).

4 to 200 (a multiple of 20)
(required for refreshing
when the Al or AO module

(Example) Setting of sampling times (TZ) of 4 loops

is mounted on the remote Loop 1 4 4 8 4 3
/O substation)
Loop 2 4 4 24 4 12
Al Analog Input Module
Loop 3 48
AQO: Analog Output 4 8 16 4
Module Loop 4 4 8|40 | 104 | 24

Ex.1 Ex.2 Ex.3 Ex.4 Ex.5

Ex. 1toEx. 3: Valid
Ex. 40 Ex. 5: Not valid

PID constanis

Kp -1000 o +1000 (%) Proportional gain (%)

TYTZ 1 1o 32767 Ratio of integration time (T;) to sampling time (TZ)
Tp/TZ 1 to 32767 Ratio of differentiation time (T) to sampling time (TZ)
To/TZ 1 10 32767 Ratio of differentiation delay time (Tn) to sampling time (TZ)
Set value (SVY) -32767 10 432767 Analog input bit pattemn (after conversion)

Measure value (PV) | -32767 1o +32767 Analog input bit patter (after conversion)

Output value (MV) -32767 10 +32767 Analog output bit paticr (before conversion)

High output limit UL | -32767 10 +32767 High limit of output value

Low output limit LL | -32767 to +32767 Low limit of output value

Initial vatue (INIT) -32767 10 +32767 Initial output valuc

Note: The available range of the internal output area (WR) is limited (on a memory cassette).
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3.

Trace monitor function

O]

@)

Qutline

The trace monitor has six monitor functions and can monitor the change status of bit, word, or double word
data. The functions are used to check the operation of a program or the operation timing of an external
device.

Functions

The functions are valid when the CPU of CPU2-**H, memory cassettes RAM2, RAM3-**H, and ROM?2-
**H, and Ladder Editor are combined.

{1] List of /O which can be used by the trace monitor

A list of 1fO which can be used by the trace monitor is shown below.,

Bit X, Y, R, L, M, timer and counter *

1/O usable Word WX, WY, WR, WL, WM, TC
Double word | DX, DY, DR, DL, DM

* Specify the timer by TD and the counter by CU.

[2] Explanation of trace monitor functions
Next, each function of the trace monitor will be explained.
(I) Continuous time chart
The function monitors the ON or OFF state of the specified bit I/O in a time chart form.
(II) Trigger time chart

When the trigger-specified bit I/O satisfies the specified ,condition (ON or OFF), the function
monitors the ON or OFF state of the 1/O which is specified separately in a time chart form.

(I11) Continuous trace
The function monitors the change status of the specified bit, word, or double word /O data.
(IV) Trigger trace

When the trigger-specified 1/O satisfies the specified condition (set value), the function monitors the
change status of the bit, word, or double word I/O data which is separately specified.

(V) CPU instruction trace

When the trace instruction (FUN 51 (s)) in the ladder program is executed, the function monitors the
change status of the bit, word, or double word I/O data which is separately specified.

{VI) Trigger circuit monitor

When the trigger-specified 1/0 satisfies the specified condition (set value), the function stores the
status of the circuit which is separately specified and monitors the circuit.
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(3) Explanation of operations of the trace monitor

{11 (D) Continuous time chart, (I1[) Continuous trace

Each of the above functions reads the content of the specified [/O (trace monitor 1/O) in a specified
cycle (sampling time) and stores it in the sampling buffer. The stored data is monitored by the
peripheral equipment (in a time chart trace form).

In this case, data which is sampled periodically can be monitored continuously. (The parameters are set

by the Ladder Editor.)
Peripheral equipment ™
CPU {Ladder Editor) o
o
by}
K =
(&
Trace monitor Sampling
110 lime
i )
| I Seuing
- -— _—— e b L
Keyboard
Reference -
|
|
|
Periodic ]
slarnt 1
P Periodic sampling - |
Start and stop instruction
ft — — — — — e ———— A dd
Scanning
Storage CRT
1
ROIOD 1M1
Monitor
Sampling buffer o — - — —— — ] S S
X00000

Note: When data is being monitored by the continuous time chart function or continuous trace function,
the trace siatus may be changed to the STOP mode. The reason is that the data amount becomes

larger than the data amount which is stored in the sampling buffer by the CPU within a specified
time and no data can be wrilten into the sampling buffer any more.

If this occurs, decrease the trace monitor 1/O set count or increase the sampling program set time
and restart the monitoring,
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(2] (M) Trigger time chart, (IV) Trigger trace

Each of the above functions reads the content of the specified /O (trace monitor I/O) in a specified
cycle (sampling time) and stores it in the sampling buffer. When the stored data satisfies the trigger
condition, data is sampled continuously for the balf capacity of the sampling buffer and the sampling is
terminated. When the stored data does not satisfy the trigger condition, the sampling is continued until

the instruction is stopped.

Peripheral equipment

CPU (Ladder Editor)
Trace monitor Trigger Sampling
I/0 condition lime
] [} A
Lm e I I ad_
ISclIing
—— L —J— —_— Keyboard
Reference r— -
J |
|
\ :
Periodic sampling i
Start and stop instruction |
el ~— —— = e e e = e —— 4
Scanning
Storage
CRT
|
Roo [
Monitor
Sampling buffer ainbutathai ittt el
X00000
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[31 (V) CPU instruction trace

The CPU instruction trace function reads the content of the specified 1/O (trace monitor I/O) whenever
the FUNS51(S) instruction which is written in the ladder program is executed and stores it in the
sampling buffer. The stored data is monitored by the peripheral equipment (in a trace form).

Peripheral equipment

CPU (Ladder Editon)
Seuing Keyboard ™
Trace monitor /O bt 4 — 4+ — — a
Sampling trace set (FUNS0(S)) ‘E'
S
Reference

Sampling trace reset (FUNS1(S))

Sampling
Storage CRT
Sampling Lrace execution (FUN52(S)) Y
X00000 H0001
Sampling buffer | _ L _ 1 o1 WR0000 H1113
. Monitor
Scanning
FUNSO FUNS?2 FUN50 FUNS2
execution execution execulion execution
Sampling RUN | |
status STOP @ @ @ ®
FUNS1
execution
=
Sampling | | I I : i I |
dala rcad
@ ® © @

In the CPU instruction trace function, as shown in the CPU instruction trace outline operation time chart
indicated above, by executing the sampling trace setting instruction FUNS50(S), the sampling status
(R7FD) becomes RUN (between [e] and [f] and between [g) and [h]) and sampling by the sampling
trace instruction FUN51(S) is ready. In this period, by execution ([a], [b], and [d]) of the sampling trace
instruction, the content of the specified I/O is stored in the sampling buffer. By executing the sampling
trace reset instruction FUN52(S), when the sampling status is STOP (between [f] and [g]), the content of
the specified 1/0 is not sampled even if the sampling trace instruction FUNS51(S) is executed.
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4] (V) Trigger circuit monitor

The trigger circuil monitor function reads the content of the IO which is set under the trigger condition
in a specified cycle (10 ms fixed) and when the read data satisfies the trigger condition, stores the circuit
monitor data of the circuit which is specified beforehand in the sampling buffer and stops the reading

operation,

When the read data does not satisfy the trigger condition, the function continues to monitor the circuit.

CPU

Peripheral equipment
(Ladder Editor)

\

Scanning Storage

Sampling buffer

Trigger condition S(filalﬂlsng ;:3):
Setling
——
Reference | Setting
Stan |
|
Y '
iodi . Reference]  Circuit
Perlodic sampling  f o monitor
data

- ———— = = —— — -

Keyboard

X00000

Roo1

| R000=0
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(4) Sampling buffer

The capacity of the sampling buffer is 8192 words. One (1) word (Note) is used for one /O point as
sampling data.

For example, when four I/O points are specified, assuming that the four points constitute a set, data of up to

2048 sets can be stored.
A list of the relationship between the number of trace monitor 1/O points and the number of sampling sets is
shown below.

No. of trace monitor 1 2 3 4 5 6 7 8 9

1/0 No. data points

No. of sampling sets 8192 | 4096 | 2730 | 2048 | 1638 | 1365 | 1170 | 1024 | 910

No. of trace monitor 10 11 12 13 14 15 16
1/0 No. data points

No. of sampling sets 819 T44 682 630 585 546 512

Note: Since double word I/O is handled as two-word /O, two words are used for a double word I/O point.
When double word I/O is specified to all the four points in the above example, the number of trace
monitor I/O No. data points is max. 8 points and the number of sampling sets at that time is 1024.

(5) Trigger

[1] Trigger

Trigger means that when some I/O data satisfies the specified requirement, the I/O status which is preset
is sampled.

{2] Trigger requirements

The number of data points to be set for triggering is up to 16. Double words, words, and bits can be set
for I/O.

The I/O type which can be set for triggering is as follows:

Trigger time chart | Trigger circuit monitor
Trigger trace
1/0 type which can Bit I/0 Bit O
be set Word 1/O
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[3) Trigger AND and OR requirements
« AND requirements

Trigger requirement data table

15 Bit 0

1 is oulputied
b the input
is

Trigger requirement data 1

Trigger requirement data 2 satisfied.

The trigger requirements
———— are satisfied.

Trigger requirement data 15

1 15 outputted

™ becsuse the input
tequirement is | —]
satisfied.

Trigger requirement data 16

Sampling data table

15 Bit 0

Sampling data |

Sampling data 2

8

Sampling data 15

Sampling daia 16

The trigger AND requirements mean that when all the trigger requirement data which is set in each }/O
matches with all the I/O sampling data, the trigger requirements are satisfied.



» OR requirements

Trigger requirement data table
15 0 .
1 is outputied
Trigger requirement data 1 b the ‘i'“?"“
Trigger requirement data 2 satisfied.
Trigger requirement data 15 p—

Trigger requirement data 16

Sampling data wble

Sampling data 1

Sampling data 2

8

Sampling data 15

Sampling data 16

[N ... because the input

The trigger OR requirements mean that when there is at least one set of the trigger requirement data
which is set in each 1/O and the sampling data corresponding to the I/O which maich with each other,
the trigger requirements are satisfied.

Parameters which are required 1o be set by the peripheral equipment (system software: Ladder Editor) before

the trace monitor executes are as follows:

satisfied.

(6) List of data which is set before execution of the trace monitor

_____ The trigger requirements
are satisfied.

O: Required, X: Nol required

Parameter to be set Trigger Trigger
Sampling time Trace monitor requirement requirement

Trace monitor function 1/0 No. AND, OR data
Continuous time chart o O X X
Trigger ime chart O 0] 0 C
Conlinuous trace O o X X
Trigger trace O o} o o
CPU instruction trace X O X X
Trigger circuit monitor X X O O
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(7) Trace monitor operation time chart

(1] Continuous time chart
An operation time chart of the continuous time chart function for the bit IO R0O00 and R001 is shown
below.
R000
Ro01 —
® © @ O,
Sampling cycle I |
Set sampling lime
The sampling cycle is determined by the set sampling time. At [a]) and [b] during data sampling, R0O00
is OFF, though R0O01 is ON and data is sampled.
[2] Trigger time chart
Assuming that the trigger requirements are that the bit I/O R000 is ON and R001 is OFF, changes of
R0OO00 and R0OO1 and an operation time chart of the trigger time chart function are shown below.
Rooo
R0O1

® © @ ©

Sampling cycle l—l [—]

3]

(4}

e |

Set sampling time

The sampling cycle is determined by the set sampling time. At [b] during data sampling, the trigger
requirements are salisfied and the trigger time chart function is stopped.

Continuous trace

The operation time chart of the continuous trace function is basically the same as that of the continuous
time chart function. A difference between both functions is that the continuous time chart function

samples only bit /O, though the continuous trace function can sample bit I/O, word IO, and double
word I/O.

Trigger trace

The operation time chart of the wigger trace function is basically the same as that of the trigger time
chart function. A difference between both functions is that the trigger time chart function samples only
bit [0, though the trigger trace function can sample bit 1/Q, word 1/0, and double word /0.
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{5] CPU instruction trace

Changes of the bit 1/O R000 and ROO1 and an operation time chart of the CPU instruction trace funclion
are shown below.

R000O

R001 —l

Sampling cycle

Normal scan L
Scan end

Nomnal scan
When the sampling trace instruction provided in the ladder program is executed at [a] or [b], the CPU
instruction trace function samples the set 1/O data.

[6] Trigger circuit monitor

Assuming that the trigger requirements are that the bit 1/O R000 is ON and R001 is ON, an operation
time chart when the trigger circuit monitor function is performed for a circuit is shown below.

Trigger data
ROGD | I I I

Trigger data
Rogl

®

10 ms timer

When the 10-ms timer is started, the trigger circuit monitor function checks the KO which is set in the
trigger requirements. When the I/O matches with the trigger data, the function samples the I/O data
which is used in the specified circuit. In the above case, when the trigger data bit I/0 R000 and R001
are in the ON state or at [a], the function samples the IO data which is used in the set circuit.
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(8) List of sampling operations in each CPU status

No. | CPUstams | CPU operation mode CPU arithmetic I/O LED 1/0 output CPU sampling
1 |STOP Stop Stop Noindication | No output Disabled
2 |RUN Run Execution Indication Output Enabled
3 |HLT Hait Stop Indication Output Disabled
4 |ERR Error Stop Noindication | No output Disabled
5 |D.RUN Debug run Execution within range | Indication Output * Partially enabled
6 |D.HLT Debug halt Stop Indication Output Disabled
7 |S.STOP Simulation stop Stop Noindicaton | No output Disabled
8 |S.RUN Simulation run Execution Indication No output Enabled
9 |S.HLT Simulation halt Stop Indication No output Disabled
10 |S.ERR Simulation error Stop Noindication | No output Disabled
11 |S.D.RUN | Simulation debug run | Execution within range | Indication No output * Partially enabled
12 | 5.D.HLT | Simulation debug halt | Stop Indication No output Disabled

* Sampling in the D, RUN or §.D. RUN status

[1] In the case of n scan RUN or 1 scan RUN, the time chart and I/0 sampling functions sample data when
the scan time is longer than the set sampling time.

When the CPU run time is longer than 10 ms, the trigger circuit monitor function samples data during
scan run.

2

be executed is sampling trace FUNS (S), data is sampled.

In the case of 1 step RUN, when the instruction sampling function is in execution and the instruction to

Note: All the trace monitor functions are stopped during the halt time in the on-line change mode.
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(9) List of processing time of each trace monitor function

No. Function name Measuring conditions H-2002 g;gzz
1 | Continuous time chart « No, of trace monitor 1/O points: 1 91 ps 188 ps
Continuous trace « Sampling time: 10 ms
* No. of trace monitor 1/O points: 16 340 us 681 us
» Sampling time: 10 ms
2 | Trigger time chart « No. of trace monitor [/O points: 1 129 ps 269 ps
Trigger trace (Trigger + Sampling time: 10 ms
requirement AND) * Trigger requirement: 1 point
» No. of trace monitor IO points: 16 614 ps 1288 ps
» Sampling time: 10 ms
+ Trigger requircment: 16 points
3 | Trigger circuit monitor + Sampling point: 1 point 85us 190 us
(Trigger requirement AND) » Trigger requirement: 1 point
» Sampling time: 50 points 2469 ps 5184 s
» Trigger requirement: 16 points
Precautions

In the case of the continuous time chart, trigger time chart, continuous trace, or trigger circuit monitor
function, when sampling starts, the 10-ms periodic system processing time of the CPU module is increased,
Since the CPU instruction trace samples data by the ladder instruction, the scan time is increased by the

execution time of the sampling instruction. {The 10-ms periodic system processing time will not be
increased.)

Therefore, when using one of the functions, design the system in consideration of the time beforehand.
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(10) Trigger matching flag, matching time, and sampling status

(11)

]

(21

(31

Trigger matching flag

When one of the trace monitor functions such as the trigger time chart, trigger trace, CPU instruction
trace, or trigger circuit monitor function is selected and the trigger-specified I/O satisfies the specified
condition, the special internal output R7FC is turned ON and the trigger maiching flag indicates that the
trigger match occurs,

Trigger matching time

The trigger matching time is the time that the trigger matching flag (R7FC) is turned ON and can be
seen by the peripheral equipment,

Sampling status

The sampling slatus is such that the special internal output R7FD is ON during execution of the trace
monitor or OFF during stop of the trace monitor,

Trace menitor setting data which is stored at the time of power failure

Trace monilor selting data which is stored at the time of power failure is as follows:

(1]
(2)
[3]
[4)
(5]
[6]

(71

Sampling time

Trace monitor 1/0 No,
Trigger condition data
Trigger matching flag (R7FC)
Trigger matching time
Sampling status (R7FD)

Sampling data
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Chapter 4 Memory Cassette

4.1 Memory Cassette Parts Name

Parts Name Type and Name
Type Name
RAM-04H RAM memory, 4K-step
@ Memory cassette T — i

cover S " 1*— © CPU connector R AM—08H RAM memory, 8K-step
During open‘\{ RAM—-16H RAM memory, 16K-step
A \ RAM—48H RAM memory, 48K-step
) ® PCB ROM-16H ROM memory, 16K -step

@ Battery

Dimensions 35.0 115.0
me— ——— ] j«— @ Memory cassette (mm) I-—.
Jp R cover
: f —
: — @ ROM mounting L__ﬂ:[,:

""" IC socket

ext?”
N

fl (XN

(]

[}

]

L

ittt |
210.0

® Battery lead -
U

R |
'_ﬂ_J“ ® Memory cassette

connector holder pins
(two)
Weight Approx. 350 g
Parts Name and Functions
No. Name Function
@ Memory cassette cover | Memory cassette front cover (also used for memory backup
battery support)
@ Battery Memory backup battery
@ Battery lead connector | Connects the battery leads to the memory. These leads are
disconnected during delivery.
@ CPU connector Connects the memory cassette to the CPU.
B PCB Contains the ROM, RAM, and other component devices.
@ Memory cassette cover | Memory cassette side cover
@ ROM mounting IC * ROM memory cassette only
socket
e Memory cassette Holds the memory cassette on the CPU support holes.
support
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4.2 Memory Cassette Specifications

The CPU module requires memory cassettes. Suitability or unsuitability of each memory cassette with the CPU is shown below.
(O: Suitable, A: CPUP-**H, Only CPUP-**H or CPU-**Ha function suitable, X: Unsuitable)

Memory cassette | RAM2 | RAM2 | RAM2 | RAM2 | RAM3 | RAM3 | RAM3 | ROM2 | ROM2 | RAM | RAM | RAM | RAM | ROM
Item -04H O8H -16H -48H -08H -16H -48H \6H | -48H 04H | -08H -16H | -48H -16H
Memory type RAM ROM RAM ROM
Program capacity (k steps) 35 | 16 15.7 485 7.6 15.7 48.5 15.7 48.5 35 | 16 15.7 48.5 15.7
Data memory capacity (word) 1024 17408 | 50176 | 1024 17408 | 50176 | 17408 | 50176 1024 17408 | 50176 | 17408
[Range of word intemal outpu] [ WR0000 m] {WROOOO 10J [WROOOOto] {WROOOO w] [WROOOO lo] {waoooo m] [WROOOO 10] irwm::ooo lo] [ WROO0O w] [WROOOO lo} [WROOOO m] [WROOOO lo]
WRO3FF WRA3FE | |WRCSFF J|(WROIFF J{(WRa3FF J|(WRC3FE Jlwrasrr )|l wRC3FE | WRO3FE WRAFE )| WR43FF ||| WR43FF
Word shared by bit and word 1024 words (WR000 to WR3FF)
CPU2-20H o) [¢) ) O O 0 o |*¥20 0 x x X X
CPU2-07H O O O X O 0] X @} X X X X X X
CPU2-03H o o) x X ) 0 x #1o X X X X X
Suitable | T OP-20H A A A A *7 x X x 2 A A o) o) 0 o] MO
U CPU-20H, Ha
CPUP-07TH
CPU.07H. Ha A A A X X X X A x o o o X o
CPUP-03H A A X X X X X *! A X O O X X o O
CPU-03H, Ha
#73 Clock function O O (@] o o] O O O @] X X X X X
#4 f;:eg;arr:nc:]til:;ge in high X X X X C O O X X X X X X X
#35 Trace monitor function O @] (@] O o} O (@] O @] X X X X X
#6 l?le:_ttery Guaranteed value { 6300 | 6300 | 4200 4200 4200 3200 3200 4200 4200 ’éggg) }3& (?ggg) 2400 g%)
ile
(hour) | Practical value | 15000 | 15000 | 10000 | 10000 | 10000 | 7800 i 7800 | 10000 | 1000 | G600 | K00 1 1O | se00 | 20




1

H2:

#3:

#4-

#5:

In the case of CPU*-03H*, the program size in which the ROM data can be stored is up to 7.6 k steps. The
word internal output range is from WR0000 to WRO3FF.

When ROM*-16H is used in CPU*-20H which uses RAM*-48H, the program size in which the ROM data
can be stored is up to 15.7 k steps and the word internal output range is from WR000) to WR43FF.

The clock function can be nsed only when CPU2-**H, ROM2-**H, RAM2-**H, and RAM3-**H are
combined.

The in-high-speed-running program change function can be used only when CPU2-**H and RAM3-**H are
combined.

The trace monitor functions can be used only when CPU2-**H and RAM2-**H, ROM2-**H, or RAM3-**H
are combined when the ladder/instruction word programming software is Ladder Editor. For further details,
refer to the Ladder Editor manual (instruction manual).

The battery life time indicates the total time that the power switch of the base where the CPU module is
mounted is OFF.

The bit special intemal output R7D9 of the CPU is a flag for indicating a battery error, which is turned ON
when the battery life has expired or when no battery is mounted.

If this occurs, the CPU displays Error Code 71 and the BTE lamp (only CPU2-**H) lights.

When a battery error occurs, replace the batiery within 50 hours. If the battery cannot be replaced
immediately under unavoidable circumstances, keep the power switch of the CPU on.

The battery storage period is one year after purchasing. Two years after operation start of the battery, replace
it even if the life has not expired. (The guaranteed period of the battery is not two years.)

Keep the power switch of the CPU on during battery replacement. (The PC may be on-line.)

The value in each parentheses in the column of battery life indicates a value when the hardware revision of
the product management number (manufacturing number) on the front of the memory cassetie is one of A to
J.

MFG. NO. oA tCA
Product type T Hardware revision (A to )
**ICA = Manufacturing year and month

Since even the ROM cassetie backs up power failure storage specified internal ouiput daia and special
intemal output, it requires a battery. When using an ROM cassette newly, be sure to execute “CPU initialize”
from the peripheral equipment.

A circuit example using R7D9 is shown beiow.

By using it, a battery error can be outputted to the external output Y00100.

R7D9 Y00100
—}
Y 00100

r—

#7: RAM3-**H (a memory cassette with an in-high-speed-running program change function) cannot be used for

CPUP-**H and CPU-**Ha. Note that when it is used, a malfunction may be caused.
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4.3 ROM

The H-series is provided with an ROM cassette. The user program may be changed from an RAM 10 an ROM 50 as
to operate the PC or the program may be stored.

NOTE: When ROM-48H is used, to edit 4 512 k-bit ROM chips and a 512 k-bit ROM chip to 1M bits,
an ROM writer (Pecker 11 by AVAL, Ltd.) is necessary. Prepare 512 k-bit ROM chips of
MBM27C512-20 (FUJITSU) or equivalent.

Since even the ROM cassette backs up special intemal output, it requires a battery.

The following methods are available to write an RAM into an ROM.
(1) A combination of a portable graphic programmer (PGM-GPH) and optional interface (PGMIF1H)

(2} A combination of a graphic programming console (GPCLO1H), ROM writer software (HIROMW-G), and
ROM writer (Peckers 10, 11)

Comparison between (1) and (2) is shown in the table below.

Paortable graphic programmer, optional interface

Graphic input device, ROM writer, ROM writer software

Corresponding ROM | ROM- 1611, ROM2-16H, ROM2-48 %! ROM-16H, ROM2-16H, ROM2-48H*!1

Program in which Only ladder diagram / instruction word program The ladder diagram / instruction word program may be
RAM can be changed ‘ used together with the flow program.

to ROM

How 1o use Connect the programmer to the CPU module and Change the program floppy disk to an ROM (ladder /

change the RAM 1o an ROM.

(Il

instruction word) or connect the CPU to GPCLOLH and
change the RAM to an ROM (flow program and
coexisting program).

System configuration

T

Il

Peripheral port Peripheral b
po ".__L_ﬁ;‘-}? Pecker 11
PGM-GPH P S Pecker 10
PGMIFIH | HIROMW-G T~ GpeLot

%1: When changing the RAM o an ROM for ROM2-48H, write it into the four 512 k-bit ROM chips by this
function. Thereafter, edit it by the ROM writer (Pecker 11 by AVAL, Ltd ) and then write it into two 1M-bit
ROM chips (ROMC248H supplied together with the product).
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Chapter 5§ 1/0O Controller

5.1 1/O Controller Parts Name

Parts Name Type and Name
@ L/O controller setscrews
(two) PR | Hseries Type
OH l(x:_om Name
T
B 10C—01H 10 controller
IN
@ Input connector
Din‘rg;xlsl‘sons 35.0 85.0
® Unit N £ ol
. |~ nr 0. setup
Uni lNO@‘ switch F
ouT T @ Outpu =
connector ,,% o o
1
@) .
t
Weight ] Approx. 250 g
Parts Name and Functions
No. Name Function

@ | 1O controller setscrew

Fixes the 1/0 controller to the expansion base.

@ Input connector

Cable connector to the CPU or another I/ controller

@ | UnitNo. setup switch

base.

Rotary switch which sets the unit number of the expansion

Rotate the arrow to the desired unit number position.

@ Output connector

Cable connector to another I/0 controller
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5.2 Suitability with the CPU Module

In the case of the H-2002, H-702, or H-302 system (the CPU module is CPU2-**H), an I/O controller of Revision F
or subsequent release should be used.

When IOC-01H of Revision E or previous release is combined, a “51” error (I/O module error) or a “41” error (/O
information check error) may occur in the CPU module or incorrect /O data may be obtained.

[1] Revision plate: 16FD

Upper 3rd digit (revision)

[2] Specification plate:

@ rHiTACH!
Tt

Hitachi, Ltd Toryo Japan NELZZ™T

!
IOC—01H 16FD

Product type L

Suitability of 1/O controller with CPU

Upper 3rd digit (revision)

B CPUP-*+1i
. e
Revision of I0C-01H CPU2-#*H CPU-**Ha
wpn g
E" Disabled Enabled
(E or previous release)
“F" - (“F" or subsequent release) Enabled Enabled
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Chapter 6 Power Module

To operate the H-series programmable controller (PC), the following two batieries are necessary.

1. For H-series PC body: This battery is a power source to operate the H-series PC. One battery is necessary for
each PC base so as 10 supply 5 VDC and 24 VDC to each PC module.

2. For I/O signal: This battery is a power source for 1O of the 1/O module.

When the capacity of 24 VDC in Item 1 is insufficient, an extemnal power source of 24 VDC is necessary. The
power module is used for the battery in Iiem 1. As to the battery in Item 2, prepare it according 10 the specification.
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6.1 Power Module Parts Name

Type and Name
Parts Name
Type Name
5 Power module
@ Power module . _‘_'OJ AVRO02H (5VDC 2A, 24VDC 2A}
setscrews (two} POW op LED Power modale
o-—1t-
lamp. AVRO4H | (svDC4a,24vDC1.54)
Power module
AVRO6H
&_ ® Fuse (5VD§ 24, 24XdDu(1: 0.8A)
ower module
Power terminal block AVROBH | (svpC2a,24VDC0.54)
@® Terminal Dirr(xglx:rs;i)ons
~@—1 ~INPUT block~ |
AC1007200V r- 54 130
_®_.4 F} |
~®—1SHORT '
, ACI00V o ' o) e nn—
RCT0oY Jumper| 1 °
odore " |
—&—1-FG '
K RUN ® :
| § ! =
—®—1% " RUN contact a ' - b =,.
)
1
]
t
'
[}
&) ——
Weight Approx. 1 kg
Parts Name and Functions
No. Name Function
@ | Power module setscrew Fixes the power module to the basic or expansion base.
@ Terminal block Connect the 100 or 200-VAC power cable.
e Power LED lamp Lights when the power supply is turned on.
Goes out when turned off.
@ Fuse Protects the power circuit from overvoltage.
® Jumper pin Select the input voltage (100 or 200 VAC) according to the
source voltage. (The jumper pin is set to 200 VAC during
delivery.)
® RUN contact Outputs the signal when the CPU RUN LED lights. (The
contact is closed when the RUN LED lights.)
Note:  This contact does not function on the power
module mounted on the expansion base.
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6.2 Specification

AVR-0211 AVR-04 AVR-06II | AVR-08H AVR—04DI: : AVR—OSD; :
Output 5V 2A 4A 6A 9A 4A 9A
capacity 24V 2A 15 A 10A 05A LSA 0.5A
Voltage 85- 135 VAC (Short 100 VAC), 19.2-30VDC
170 - 264 VAC (Short 200 VAC) (ripple voltage included)
Frequency 47 - 63 Hz (sinc wave) Direct current
Input Rush current | 30 A (rated load, input 132 VAC), 35 A (rated load, input 30 VDC)
40 A (ratcd load, input 264 YAC)
Power consumption IS0V A
Protection [1] AC receiving part Fuse (250 VAC, 5 A)*1

[3]1 5V output Overcurrent and overvoltage

protection

[2] DC receiving part Fuse (7 A)¥!

{4] 24V output Overcurrent protection

RUN contact outpur®3

24 VDC, 100 VAC, 200 VAC {resistance load), COS ¢ = 0.4 0.5 A(L load)

Mounting lecation

Slot at the left end of the base

Dimensions

54 (W) x 210 (1) x 130 (D) mm

Weight

Approx. 1 kg

#1: Glass tube fuse of 5.2 mm diamcier and 20 mm length. A sparc fuse is attached to the power module.

#2: AVR-04DII and AVR-08DIH are power sources dedicated to battery receiving.

#3: In the case of CPU2-**1], it can be set by the CI’U module that when the ERR lamp lights, the contact cutput is turned ON.

6.3 How to select the Power Module

Obtain the total supply current of the modulces Lo be mounted in the unit and select the power module from the above
six modules.

AVR-02H has an output capacity {or the expansion base. Do not use it for the basic base.

ISeleclion procedure]

[1] Pick up the type and quantity of modules to be used for each base and obtain the total of supply currents from
the supply current list (in Scction 1.4},

Some modules use both 5V and 24 V. Pick up and calculate each current.

[2] Calculate a current having a margin of 10% in units of 5 V or 24 V from the result in [1].

{3] Seclect a power module which satisfies each current obtained in [2] from the above table.
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[Selection example 1]

The drawing below shows a configuration example of the H-700 system. A graphic programming console
(GPCLO1H) is used as a peripheral device.

Basic base
AVR [CPU-0THd
Z | - T we | 5V supply {24V supply
) af =z ype QY | current current
0 18 ECI CPU-0THa t | 205x1 =
S (= = COMM-2H 1 08 x1 —
0] ::$ XDC24D2H 3| 031 x3 —
- » YRY20AH 4 | 012x4 0.16x4
Module to be calculated Total current (A} 423 064
”~ dam N
| Expansion base
_— ps o4 =
=S =] <) 5 Vsupply |24V suppl
) R 1 I T 1 I T . pply supply
bt § ==1gE § =R gE(E Type QY | current current
ACpower  Expan- 8 S = = = 10coI 1 ] 022x1 —
source sion XHS24BH 3 0.15x3 —
base - XAGCI2H 1 | oo6x3 019 x3
l 1/O conwoller YRY20BH 5 | 018xs | 0285xs
Power module Total current (A) 1.75 1.995

1] Seclection of the power module for the basic base
4.23 A (3 V supply cumrent) x 1.1 (margin of 10%) = 4.653 A — AVR-06H, AVR-08H
0.64 A (24 V supply current) x 1.1 (margin of 10%) = 0.704 A— AVR-06H

Select AVR-06H

Firstly as a power module which satisfies a current of 4.653 A at 5 V, AVR-06H which is suitable for uptobd A
and AVR-08H which is suitable for up 10 9 A are obtained.

Next, a power module which satisfies a current of 0.70 A at 24 V is AVR-06H among the two. Therefore,
select AVR-O6H.

{2] Sclection of the power module for the expansion base
1.75 A (5 V supply current)  x 1.1 (margin of 10%) = 1.925 A — Every module suitable
1.995 A (24 V supply current) x 1.1 (margin of 10%) = 2.195 A — No module suitable

Select AVR-02H for 5 V supply and prepare an
extemal power source for 24 V supply

Checking a power module which satisfics a current of 1.925 A at 5 V in the same way as [1] shows that every
module is suitable.

On the other hand, there is no power module which satisfics a current of 2.195 A at 24 V found. Select AVR-
02H so as to supply only a current at 5 V and prepare an external power source for a current at 24 V. (For
connection of an external power source, sce Section 12.1 .(2), “Base Installation” )

By replacing the I/0 module mounting location as shown below, the H-series power module may be substituted.
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[3]1 Repiacement of the [/O module between units

Each power module is restricted on its output capacity and some power module may not satisfy the supply
current of one unit at 24 VDC as shown in [2).

However, by interchanging the I/O modules between the units, they may be used.

Interchange two YRY20AH modules in the basic base with two YRY20BH modules in the expansion base in

the previous system example and obtain the supply current in each unit.

Basic base Expansion base
Type Qy 5 V supply 24 V supply Type Qly 5 V supply 24 V supply

current current current current
CPU-071la 1 205x1 — 10C-01H 1 0.22x1 —
COMM-2Ii 1 08 x1 — X11S24BH 3 0.15x3 —
XDC24D211 3 03 x3 — XAGCI2II 3 0.06 x 3 0.19 x3
YRY20AH 2 012x2 0.16 x2 YRY20BH 3 0.18x3 0.285x3
YRY20BII 2 0.18x2 0.285x 2 YRY20AH 2 0.12x 2 0.16 x2
Total current (A) 4.35 0.89 Total current (A) 1.63 1.745

AVR for the basic base

4.35 (5 V supply current) x 1.1 =4,785 —» AVR-06H, AVR-08H
0.83 (24 V supply current) x 1.1 = 0.979 — AVR-06H

Select AVR-06H

AVR for the expansion base

1.63 (5 V supply current) x 1.1 = 1.793 - AVR-02H, ABR-04H, AVR-06H, AVR-08H
1,745 (24 V supply current) x 1.1 = 1.920 - AVR-0ZH

Select AVR-02H

As shown above, the output capacilies of the power modules in both basic and expansion bases are suitable for
running.

(Points of selection)

1. Sclect suitable power modules which satisly the supply current at 5 VDC and then select and determine suitable
power modules which satisly the supply current at 24 VDC from them.

2. When the supply current at 24 VDC from the power module is insufficient, take one of the measures (1) and (2)
shown below.

(1) Replace the 1/O modules between the units and adjust them so that they are suited to the output capacity of
the power module.

(2) Preparc an external power source of 24 VDC. In this case, use a suitable power module for 5 VDC. See
Section 12.1.(2), “Base Installation".
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6.4 Precautions for Operation

(0

@

Life of power modules

Many electrolylic capacitors are used in each power module. Each electrolylic capacitor has a life span and it is
said that when the ambient lemperature rises 10°C, the life span is halved.

The life span of each power module is about 5 years at an ambient temperature of 35°C. Fix the spares in
consideration of the operational temperature requirements. Mount Lhe power modules in consideration of the
ventilation and ambient temperature to lengthen the life span.

Breaking the power for module replacement

For module replacement or layout change, be sure to break the power of the PC body and the power of the
external I/O module.

If any module is removed or inserted (hot-line work) with power on, electronic parts may be destroyed or you
may get an electric shock. Be sure (o replace the module after the power is broken.
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The base is used to fix various modules and to transmit or receive signals between the modules. It receives an

Chapter 7 Base

exiernal voltage of 24 VDC as required for operation of the H-series body.

There are three types of bases available depending on the operational purpose, such as a basic base (see Section 7.1)
for mounting a CPU module, an ¢xpansion base (see Section 7.2) for adding 1/0 modules, and a special expansion
base (see Section 7.3) for mounting a remote 1/0 master station. Three types of basic bases and expansion bases
different in size are available respectively so as to select snitably according to the number of mounting [/O modules.

(The special expansion base is only for 4 slots.)

7.1

Structure of the Basic Base

@\T

Slot dedicated to CPU module

il

Fuse board

0, O} (O] 0,

®

| st }
G
| st |
' 8
1
[
]
i
G
1}
1
i ©
1
1
R ©
1
| AQ
—
)
t

et

:I

—

L —
&—o"

Slot for 1/O module

Slot dedicated to power module

No. Name Function
(D | Power module * 5 VDC and 24 VDC are supplied to each
connecior module from the power module.
* Transmission line of instanlaneous stop
monitor and RUN contact signals

@ CPU IO bus » The /O bus of the CPU module is connected.

connector

(3 | CPU system bus + The system bus of the CPU module is

connector connected.

@ 1/O bus connector |« The 1JO bus of cach module is connecied.

® | System bus * The system bus of each module is connected.

connector

© | Mount base » This is a basic part for mounting the mother
board and fixing each module.

¢ The four comers of the base are tightcned
with screws to mount inside the board.

)] Mother board + This is a circuit board for relaying the I/O bus
and system bus between the CPU module and
each module.

® | PG terminal + This is a PG cable terminal for stabilizing the
potential between the units when the
expansion base is used.

@ | External 24 VDC  j+ This is a terminal for recciving an external

supply terminal

supply voltage when the 24 VDC output
capacity of the power module is insufficient.
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Type No. of P 1/O slots
BSU-02H 2
BSU-OSH 5
BSU-09H 9

Dimensions (mm)]

=
™~
L
Type L dimension Weight
BSU-02i1 231.5 Approx. 550g
BSU-051 338 Approx. 780g
BSU-0911 480 Approx. 1,200 g
IMounu'ng dimensions
Product name Type L dimension
BSU-02H 2115
Basic base BSU-05H 318
BSU-0911 460
Mount base L-'M'—_\
Z -

-

Lt0.5

Chapter 7



7.2 Structure of the Expansion Base

\ Slot for [/O module
@ Sot dedicated 1o [/O controller
Slot dedicated to power medule
No. Name Function
(D | Power module 5 VDC and 24 VDC are supplied 1o each
conneclor module from the power module.

Transmission line of instantanecus monitor
and 1/0 signals

@ | 1/O conrroller The 1/0O controller (10C-0111) or remote 1/0

conncclor

local station is connecicd.

/O bus connector

The 1/O bus of the CPU module is connected,

8|6

Mount basc

This is a basic part for mounting the mother
board and fixing cach module.

The four corners of the base are tightened
with screws to mount inside the board.

Mother board

This is a circuit board for relaying the 1/O bus
between the [/O controller or remote 1/O
local station and each module.

PG terminal

This is a PG cable terminal for stabilizing the
potential between the units (between Lhe
basic base and expansion base or between the
expansion base and expansion base).

External 24 VDC
supply terminal

This is a terminal for receiving an external
supply voltage when the 24 VDC output
capacity of the power module is insufficient.
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[Type]

Type No. of P 1/Q slots
EXU-04H 4
EXU-07TH 7
EXU-11H 11

IDimensions (mm)]

2
~
L
Type L dimension Weight
EXU-04H 231.5 Approx. 480
EXU-0TH 338 Approx. 700¢g
EXU-11H 480 Approx. 1,100 g
LMouming dimensions|
Product name Type L dimension
EXU-0411 211.5
Expansion base EXU-07H 318
EXU-11H 460
4-Md

Mouat base
_Z N

[
I

'l
[

L¥os

(Unit: mm)



7.3 Structure of the Special Expansion Base

!

]

©® © 0 © © 6|

—

No. Name Function
@ | Power module 5 VDC and 24 VDC are supplied 1o each
conneclor module from the power module.
Transmission line of instamaneous monitor
and 1/O signals
@ | 1/0 controller The 1/O conwroller (I0C-0111) or remote /O

maodule connector

local station is connected.

1/0 bus connector

The 1O bus of the CPU module is connected.

SIT)

Mount base

This is a basic part for mounting the mother
board and fixing each module.

The four comers of the base are tightened
with screws to mount inside the board,

Mother board

This is a circuit board for relaying the 1/O bus
between the 1/O contreller or remote 1/O
local station and each module.

PG terminal

This is a PG cable terminal for stabilizing the
potential between the units (between the
basic base and expansion base or between the
expansion base and expansion base).

External 24 VDC
supply terminal

This is a terminal for receiving an external
supply voltage when the 24 VDC output
capacity of the power module is insufficient.

Sysiem conncclor

In the case of BEU-041I, the connector is
subjected to the signal iermination
processing.

NOTE: (1) When a remote 1/O local siation is mounted to the
connector {2], no remote I/O master station can be
mounted to the [/O module connector [3).

(2) The special expansion base is only for 4 slots.

(3) When aremote system is structured by mounting a
remote /0 master station to the special expansion
base, no programuming can be performed from a
local station connected to the master station.
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Type

No. of P I/O slots

BEU-04H

4

LDimcnsions (mm)I

<
=
N L
r il
Type L dimension Weight
BEU-04H 231.5 Approx. 550 ¢
[Moumjng dimensions
Product name Type L dimension
Special BEU-04H 211.5
expansion base
4 —Md
Mount base
Z w
E N
I R
<
ot ) H
2
) (Unit: mm)
211,5+0.5
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7.4  No. of Slots for Mounting I/0 Modules

The basic base, expansion base, and special expansion base which have the same dimensions are different from each
other in the number of I/O modules which can be mounted.

In the basic base, a power module and CPU module are always mounited.
In the expansion base, there are three combinations available.
* Power module + I/O controller: Independent system
= Power module + remote /0 local station: Remote I/0 system
In the case of the special expansion base, a remote I/O master station can be mounted additionally.

* Power module + I/O controller + remote 1/0 master station: Remote [/O sysiem

(1) Basic base

Power module | 10 In the 1/O module slots of the basic base, a communication function
CPU modul module module (remote focal siation excluded) and sophisticated function
moduie module can be mounted in addition to I/O modules.
~— —
No. of slots which can be used: 2, 5, or 9 Note: The system connector of slot 0 of the basic base cannot be used.
Type Dimensions No. of I/O module slots
BSU-02H 231.5(W)x 210(ID 2
BSU-0511 338 (W)yx210(1D 5
BSU-091 480 (W)x 210(ID) 9
(2) Expansion base, special expansion base
[1] When an /O controller is used [2] When a remote I/O local station
Power module ——t= 0 Power module —Je [2-slot widin 10
1/O controller module Remote 1/0 local module
station
— —

No. of slots which can be used: 4, 7, or 11 No. of slots which can be nsed: 3, 6, or 10

[3] When a remote I/O master station

Power module _{_ No. of 1/O module mounting slots

/O conroller  4—¢ Type Dimensions @ @ €)]
EXU-0411 2315 (W) x 210411 4 3 | Noremote I/O master
1 0t 2 remote 1/0 { / EXU-0711 338 (W)x 210 7 6 | station can be
master stations EXU-1111 480 (W) x 210<1D) 11 10 | mounted.
No. of slots which BEU-04H 231.5(W)x 210D 4 3 [2m0
can be used: 2 0r 0

In the remote I/O system in [2], a remote 1/O local station is used in the expansion base. The remote I/O local station
occupies a width of two slots. Therefore, the number of slots which can be used is smaller than that in (1] by one.

In the remote 1/O system in {3], (a) remote /O master station(s) is(are) used in place of the /O module(s) in {1]. Up
to 2 remote I/O master stations can be mounted in BEU-(4H.

-86 -



Chapter 8 1/0 Module

8.1 Outline

There are various 1/0O modules available depending on the input power type (24 VDC, 100 VAC, 200 VAC, etc.) and
the number of points (16, 32, and 64 poinls).

When mounting §/0O modules on the base or connecting signal cables, remove the module cover beforehand.

When using input modules or output moduies, it is necessary to supply two types of voltages. One of them is a
voltage for module body running and the other is a voltage for input signals and output loads. When each module is
mounted (o the base, 5 V and 24 V for body running arc automatically supplied to it from the power module for
running. Select the power module according Lo the supply current ol modules 10 be used. When the capacity of 24
VDC is insufficient, an additional capacily can be supplied externally,

As 10 a voluage for input signals and output loads, prepare a one which is suitable for the specification of each
module.

8.2 1/0 Module List

An input module list and output module list are shown below.

(Input module}

) 1 ltape (V Input re- Internal
Module name No. of input nput voltage (V) sponsetime|  supply
(X) points AC (50/60), sine wave DC ON—OFF | current (A)
Product " 1 16 | BDC | DC
name Module name I'ype 16 | 32 | 64 | 12 | 24 | 48 | 100 [ 200| S 12 | 24 | 48 ms | ms| 5V |2av
100 VAC input
module XACI10AH o) 0 0 |012| -
200 VAC input
AC input | module XAC20AH o 0 e |onzf -
100 VAC input
module XACIOBH fe) 0 o | 015 —
200 VAC input
modute XAC20BH 0 (o] O l0l15}) -
12 0r 24 VAC
or VDC input | XDC24AH 0 ol o0 o} O o012 ~
module
48 VAC or
VDC input XDC4BAH 0O O 0 o012 -
ACor module
DCinput) 12 or 24 VAC
or VDC input | XDC24BH O 0| 0 0| O O |015]| -~
module
48 VAC or
VDC input XDC48BH O o O o 015) -
module
High-speed DC | X[[S24BH o 0| O (o] 015 | -
input modute )
DCinput| 64.-poim DC | XDC12DH o 0 o 030 -
inputmodule | XDC24D2H 0O (8] o 030 -
TTL TTL level input | XTTOSBH
input module o o o Y 015 -
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[Output module]

Intemnat
Module name No. of outpus Output voltage (V) Output delay (ms) supply
points AC DC OFF&0N ON—OFF current (A}
Product 03 1 7 1 12 {122cycke| DC | DC
Module name Type 1613264 |100(200F 5 | 12] 24 | 48 max. | max |max. [max. {max. |+ 1max | SV |22V
Relay output mo-
dule with varister | YRY20AH | O clo|o|o]o o ) 0.12]0.16
Contact Relay output
output module YRY20BH o ojo|o]|o}o o o 0.18] 0.29
Independent
contact output YDR20AH | o cjo|lo]o}o o o 0.12{ 0.16
TRIAC [ SSR output YSR20AH | O clo| ™ o o |o3s| -
output module YSR20BH 0 oo [~ o o |oso| -
Sink type
Transistor | transisior outpur | YTR48AH | O 6|0l O o 012 -
ouput | module YTR48BH 0 \ |/ olo}jo 0 018] -
(sink load) | g4.point sink
type DC output | YTS24DDH o o|lo 0 o 038] -
module
Source type
Transistor | transistor onrput | YTS48AH | O olo| o o} 0.12] -
output module YTS48BH 0 oto]| o o 018| -
(source 64-point source
load) type DC output | YTS24DH o o|o o 0] 038 -
module
TTL output | TTL output
(source module YTTOSBH 0 0| O 0 (o] 0.18| -
load)
[Analog 1/0 module]}
Lo Total ; Chang- | Internal
Module name No. of VO VO voltage current | accuracy Resolution ing supply
points DCV DCmA % Bit tme | cument (A)
Product Input or output DC | DC
name name Type Xsw | vaw [0-10] 210 | 1-5( a-20 ) #1 | 205 s 12 m [ s5v|av
XAGVOS8H | © o o o 5 |0.06|007
8channel | Vohageinput  (xaavizH | o [\ / 0 0 o} s |oos|o17
analog xacvizia| o [ \/ | o 0 o} s [oos]017
input xacvizi| o [ A 0 o o 5 |oosfo17
Camentinpw | XAGCORH | O |/ \ o, o0 0 5 |[o.06]007
XAGCI2H | © 0 o) o} 5 |0.06]0.19
YAGVOSH 1 ol o 0 o} 5 [007]|0.10
4-channcl | Vollage output | YAGVI2H \ / o ) o 0 5 |0.06]0.10
anzlog vagvina| \/ | o | o ) o s |oos[o.10
output yagvizu| \ | o o o o 5 [006]0.10
Cureniowpu | YAGCOS8H |/ \| o ol o o 5 |007]0.17
YAGCI12H o} 0 o o 5 |oo06]019
[Resistance temperature detector input]
Module name No. of input points Connected to Conversion time | Internal supply current (A)

Resistance tiemperature
detector input

XRTDOIH

X8W or X4W

Platinum resistance temperature

detector
(M 1002 2mA)

1 s/ 8 channels

5vDC

24VDC

0.16

0.10
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8.3 Application Notes

(1)

/O modules

The SSR output module is recommended to use if a load having the low power factor is used,
the AC load of the output module is switched frequently, and if a large capacity of AC load
such as an electric magnet is used. (The relay output may reduce the service life.)

Turn on or off the output module for load L driving at the 1-second on and 1-second off
interval or longer.

When using a counter or timer having the DC-to-DC converter as load, an inductance or
resistor must be connected in serial to the load to minimize the rush current or use an
output module having a larger capacity. Such counter or timer generates a rush current at
a certain time interval when turned on or during operation. If an output module is selected
by considering the average current only, a problem may occur.

Resistor  Load Inductance Load

Qutput Output
module @ module O

If an input module is used, the total number of points that can simultaneously turn on
varies depending on the input voltage and ambient temperature. Determine the total
number of these points by using the derating curve (see Subsection 3.5.2 "Input module
specifications").

If an output module is used, the maximum load current varies depending on the ambient
temperature. Determine the maximum load current by using the derating curve (see
Subsection 3.6.5 "Output module specifications™).

Determine the output module rating by considering the rush current. The rush current ten
times greater than the steady state current may generate in the lamp load.

The total current consumption of modules mounted on a single base must not exceed the
capacity of the power module.

The total number of modules that can be inserted into slots of a single base may be
restricted due to power module capacity.

Example

If the YRY20BH contact output module (having the current consumption of 0.18 A (5 VDC)
or 0,27 A (24 VDC)) is used.

If the AVR-02H (5/24VDC, 2A) power module is used on the YRY20BH module, up to 7
modules can be mounted on a single base. (5 VDC ~ 0.18A X 7= 1.26 A < 2A;24 VDC ~
027TAXT7T=18%A < 2A)
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The crimp terminal for external I/O module connection should be covered with an insulation
tube to prevent short-circuiting,

@ A fuse is mounted in each common line on the SSR output and transistor output modules.
This prevents burnout of PCB patterns, but the SSR and transistor circuits themselves are
not protected completely. A fuse having an appropriate capacity should be used for each
output to prevent possible errors due to jumpered external circuits.

Output medule having a fuse

SSR output YSR20AH YTR24DH
YSR20BH Transistor output YTS48AH

Transistor output YSR48AH YTS48BH
YSR48BH YTS24DH

If the fuse is removed from an output module that should have the fuse (listed in Item 9

above), the fuse blowout alarm is not issued (by the fuse blowout lamp of the output module
or 7-segment LED of the CPU module).

@ An analog voltage input module provides the high input impedance. If the input is open,
invalid data may be read by the CPU due to inductance. A resistor should be connected to

the input terminal if the input signal line is disconnected or if the signal poewr supply is
turned off.

Signal ———0 O— a
Analog voltage input
100K @ module

Set the input voltage within the range defined by the specifications. An excessive input
may cause & serious affect onto data of other channels.

@ Always connect the power switch to the AC input terminal of DC power supply when
inserting the power switch into the power line of the transistor output module.

Transistor output module
/ DC power supply /
30 AL\
.| 0 AR e
COM¢

Internal circuit

DC power supply
il \ %1\ —~ ~
YTR48AH ~

151 :
YTR4SBH f
YTR24DH COMI \
YTS48AH

YTS48BH

YTS24DH
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(12) Electrical life curve of the H-series output relay (Reference)

[ x10%]
300

T

150+
140

T

Longevity 5|
count
[dmes)

20
30 VDC resistance load
10} N 30 VDC inductive load 240 VAC resistance load
(=7 ms) 264 VAC resistance load
264 VAC inductive load (COS g = 0.4)
1 ) . N . T: Time constant of
0 1.0 2.0 3.0 4.0 5.0 inductive load

Contact current (A)

Module 1o be checked
* Relay output module with vanister (YR Y20AH)
* Relay output medule (YRY20B11)

* Independent contact output {Y DR20AH)

When the output relay contact is used at a rated load (240 V and 2 A, 24 VDC and 0.5 A), the longevity count of the
contact 1s about 200000 Limes. The mechanicat longevity count is 10000000 Limes.

o)
Y
. . . o
When a DC voltage is used, the contact may be locked depending on the use frequency and the life span may be 1
shortened. To prevent it, insert a flywheel diode between both ends of the exiernal load. g
,{_ Flywheel diode
O Reverse withstand voltage:
4 times of supply voltage or more
Avcrage rectifying cumrent:
Load 2 times of load current or more
1
— |+
i
DC

Relay output module d
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(13) Analog [/O module

(11

(2]

3]

[4]

(5]

When using an unused channel of the analog input module (XAGVO08H, XAGCO8H, XAGV12H,
XAGCI2H, XAGV121H, XAGV122H), short the input terminals.

CHO (-)
CHO (+)

Short

When wrning the power switch (on the PC side) of the analog input module (YAGVO08H, YAGCO8H,
YAGVI2H, YAGCI2H, YAGVI121H, YAGV122H) off, be sure to turn the power switch on the machine
side off first to prevent maloutput.

Use a load resistance of 500 Q or less (an error is inctuded) for the analog current output module
(YAGCO8H, YAGCI12H) (when the resistance is more than 510 €2, the output current may not reach 20
mA)). When using an unused channel, short the output terminals.

Spike noise (several pS) may be introduced in the output current of the analog current output module
(YAGCO8H, YAGCI12H). Thercfore, when connecting a rapid response device, mount a capacitor of 3.3 uF
(rated voltage 25 V min.) on the receiving side.

An oscillation sound may be heard from the module when the power is turned ON or OFF. It is not a failure.

(14) Resistance temperature detector input (RTD) module

(1]

(2]

[3)

When using an unused channel of the RTD module, short the input terminals. In this case, data becomes
indefinite. However, when the current terminal In and voltage terminal Vn are connected (2 locations), the
data becomes H7FFF. (H of H7FFF indicates that the subsequent data is 2 hexadecimal number.)

In the case of a three-wire system or two-wire system, the temperature data is increased slightly due to the
wire resistance. In the case of the three-wire system, the resistance of one wire is added. In the case of the

lwo-wire system, the resistance of two wires is added. (The temperature rises about 0.27°C per 0.1 Q of wire
resistance.)

Since the three-wire system or two-wire system may cause an error of an external wire resistance due to

temperalture, use a four-wire system which is little affected by wires if possible as a connection method of a
resistance temperature detector.

Set the external wire length to 200 m or less for each channel.

Set the tolal resistance (total of 8 channels) of the wires to be connected to the current terminals {I0w1)to
400 £ or less. For further details of extemnal wire resistance, refer to the module instruction manual.
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8.4 Structure of I/O Modules

Standard 1/0 modules

Type Name Type Name
// == p_\_l_,_: XACI0AH YRYZ20AH | Contact
— o ) i: {0 XAC20AH | AC input YRY20BH | ouwtput
— @ g 2= B XAC10BH YDR20AH | Independent
ool ;‘:‘ @F < 4 XAC20BH conlact outpul
2 o f
O -3 ® ELA IO XDC24AH YSR20AH | SSR output
Y e 8 XDC48AH | ACor YSR20BH
h Pt ‘; 0 XDC24BH | DC input YTR48AH | Transistor
Sx r :*;z, ) XDC48BH YTR48BH | output
ou s “.
EE i 5'5 E XHS24BH YTR24DH | (sink load)
Eh ® : R‘: & @) XDCI2DH | DCinput YTS4RBAH { Transistor
o= T~ w @% XDC24D2H YTS48BH | ouput
It ) & XITOSBH | TTL input | | YTS24D11 | (source load)
S YTTO5BH | TTL output
@ { :‘"' ®@ (source load)
[ t -;‘, @) @
s
N (gl escley ——
it | D) & IDlmensmns (mm)|
= S, CNQ
©)] { % |91 130.0
L 35.0 95.0
S Y |
@ rrace j | s | o
Eo 1
® R
=
<
b
1 L 0
No. Name Function
@ | VO indicator LED | Light emission diode for indicating the /O ON
or OFF state. When the I/O state is ON| the
LEDis on.
@ | Fuse blown-out When the fuse which is inserted for each
alarm LED common lerminal is blown out, the LED lights.
(Only SSR output and transistor output
mounted)
3 | Module cover Module cover with a LED indication function
@ | Moduie fixing Screws for fixing modules to the basic and
sCrew expansion bases
(® | LED board transfer | Connectors for connecting the LED board on
conneclor the terminal block cover side
@ | Terminal screw The terminal screws are cable crimp terminal
fixing screws (M3 x 6 ¢) and the 64-point 1/O
modules are dedicated cennectors (XDC12DH,
XDC24D211, YER24DI, YTS24DI).
(@ | Terminal block Screws for mounting and {ixing the terminal
fixing screw biock to the module
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Analog I/0 module, resistance temperature detector input module

CHO{+).
o-)

o
=y

CH2(+)
(-

cHalt)
M-)

CHA(+)}
4(-},

cusi(+)|
s

CHI(+)
=)

Type Name
@ XAGVO8H
XAGVI2H :
Anal Ita t modul
XAGVI21H nalog voltage input module
\O XAGVI22H
p-= D XAGCOSH Analog current input module
| —@ XAGCI12H
nooow | [(FH
« FIE YAGV0BH
f : €) zﬁgx:g{li Analog voltage output module
. 0 YAGV12211
° +
“y YAGCO8H
. o YAGCI2H Analog current output module
") : +
[—07 _,_ XRTDO1H Resistance temperature detector
9t T input module
IH)-, +
S—0
M-t : .
(522 : [Dimensions (mm)]
o | &
syl * 130.0
s W 35.0
o] 1 135.0, 950
o] & = ©
"3-4: + ’_r
; o) +
+
Wrracen y ; O]
<
6\ s
[ S
@
4 o

No. Name Function

@ | Module cover For display of the module cover function and
the part 10 be connected 10. There is no LED
provided.

@ | Module fixing Screws for fixing modules to the basic and

screw cxpansion bascs
@ | Terminal screw Screws for [ixing the cable crimp terminal
(M3x64
@ | Terminal block Screws for mounting and fixing the terminal

fixing screw

black to the module
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8.5 I/O Module Specification

. Terminal
1 External
tem Type XAC10AH xiernaiview assignment
Module name 100 VAC input medule o O
Input voltage 85 to 132 VAC (50/60 Hz, sine wave) =9
P TACIAM W
Input impedance 17 k2 (50 Hz), 15 kQ (60 Hz) E : R o=’ '
os K '
Input current 6 mA (100 V, 50 Hz) = : - i
o8 E ¢
Oper- Min. ON 6V S 553 4
ating o g:; = v
Max. OFF 30V Slar: ’
1
voltage g:: | 554 ¢
Input ON = OFF 16 msec o ] v
delay __ et
OFF —-ON 16 msec 52 w
] L]
No. of input points 16 points/module (8 points/common, insulated | s a
between two common lines) pe-2 u
s+ 8 -
555 ]
Polarity None — |~ 2 -
_ 558 =
Insulation Photocoupler g -
] 52 0
Current consumption 0.12A =
[—
Weight Approx. 380 g SHrrace _@
Terminal Signal
No. name
1 COMo
0 2 NC
o '07 5 3 X00
0O 4 4 X01
MO
L, 3 5 X02
8 O
57 - 6 X03
[ 7 X04
i j;SZMl 8 X05
9 X06
XAC10AH 10 X07
11 COM1
12 NC
13 X08
14 X09
15 X10
16 X1
17 X12
18 X13
19 X14
20 X158
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Terminal

Item External vi
Type XAC20AH xternal view assignment
200 VAC input module
Module name p e O ]
. = =3
Input voltage 170 to 264 VAC (50/60 Hz, sine wave) ao L.
a ; KAC20AH "
—
Input impedance 31 k(50 Hz, 26 kQ (60 Hz) o [T a2 '
o4
=N} - %
Input current 7TmA (200 V, 50 Hz) g L5523 ?
ar
oe {532 ¢
Oper- Min. ON 150V =T - 5
. 010
ating =23} 15 o
voltage Max. OFF 60V g :; |52 7
O 554 .
Input ON -+ OFF 16 msec o 3 g
delay L5 5o
OFF -ON 16 msec _ o w
. s a
No. of input points 16 points/module (8 points/common, insulated | 3 &
between two common lines) ] W
a1 "
Polarity None TJ "
Insulation Photocoupler -O—L: ®
M8 —0 »
Current consumption 012 A B *
— [
Weight Approx.380 g e
ACHI “O ™~
Terminal Signal
No. name
1 COMO
2 NC
3 X00
4 X01
E E 5 X02
£9 6 X03
7 X04
8 X05
9 X06
10 X07
XAC20AH 11 COM1
12 NC
13 X08
14 X09
15 X10
16 X11
17 X12
18 X13
19 X14
20 X15
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Terminal

1vi
Item Type XAC10BH External view assignment
Module name 100 VAC input module g O =
Input voltage 85 t0 132 VAC (50/60 Hz, sine wave) Q0
o1 XACIOBH
o2 | )
Input impedance 1Tk (50 Hz, 15 kQ (60 Hz) 21 B [ 1
os o
Input current 6 mA (100 V, 50 Hz) g : - ::,g _’“—r
o8 plid ? ¥
. ° L8 |
Oper- Min. ON ™V gm =2 __;._...;
ating 2 ‘; — @g’- -
[=h ] °
voltage Max. OFF 30V g 2 L
D14 »e:m n ___—i‘
Input | ON —OFF 16 msec S| T, [ T
delay g :; - F=¥, [t
OFF »ON 16 msec o e |
o =2 | P
No. of input points 32 points/module (8 points/common, insulated Sut--- fE:g: =
between common lines) o2 o N R S
=171 = ey
= <
= i: - gt T_;
Polarity None oar ~ S B
[} ] — 'l T
=} — [
Insulation Photocoupler g:? “at [
e
Current consumption 0.15A — :
— X
Weight Approx.400 g @rrracr
Terminal Signal Terminal Signal
No. name No. name
1 (o10) " ] 21 COM2
2 NC 22 NC
3 X00 23 X16
4 X01 24 X17
5 Xo2 25 X18
Y 6 X03 26 X19
=7 7 X04 27 X20
8 X05 28 X21
9 X06 29 X22
10 X07 30 X23
11 COM1 31 COM3
XAC10BH
12 NC 32 NC
13 X08 33 X24
14 X09 34 X25
15 X10 35 X26
18 X1 36 X27
17 X12 37 X28
18 X13 38 X29
19 X114 39 X30
20 X15 40 X3
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Item Type XAC20BH External view n:;:::::i t
200 VAC input module
Module name P gz O
Input voltage 170 to 264 VAC (50/60 Hz, sine wave) =Y}
=, HAC2OM
a
Input impedance 31 k2 (5¢ Hz, 26 k2 (60 Hz) o[ o
=] T
(=R} L‘_"g—f
Input current T mA (200 V, 50 Hz) =] g
(=1 by d
oa s
Oper- Min. ON 150V E:’ iy ;
ating g 1 ;‘._;_Eé
voltage | Max.OFF 60V = o
=171 =T,
Input ON - OFF 16 msec S :: =5
delay =1} [ ¥
OFF —-ON 16 msec a18 EE;
19 [ 4
[=F..} L8
No. of input points 32 points/module (8 points/common, insulated g;; oy
between common lines) o2 ::;53
o4 3
oas H:mtg.,
[=F] pd
Polarity None ol P
[=F 71 . L%,
on o
Insulation Photocoupler o130 —_r
on il 2
Current consumption 0.156 A - =5
e *
Weight Approx. 400 g P _61
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 COM2
2 NC 22 NC
3 X0a 23 X16
4 X01 24 X17
5 X02 25 X1i8
6 X03 26 X19
7 X04 27 X20
8 X05 28 X21
9 Xo0e 29 X22
10 X7 30 X23
XACZzoBH 11 com1 a1 coM3
12 NC 32 NC
13 X08 33 X24
14 X09 34 X25
15 X10 35 X26
16 X1 36 X27
17 X12 37 X28
18° X13 38 X29
19 X14 39 x30
20 X15 40 X31

-08 -




. Terminal

Item Type XDC24AH External view assignment

Module name 12/24 VAC/DC input module oz O

Input voltage 10 to 30 VAC (50/60 Hz, sine wave), oo m

1010 30 VDC (= ; B 24N ,
(==}

Input impedance 2.2kQ o3 i :
oa =" 3 ¥
os |

Input current 5mA (12 VAC/DC), 10 mA (24 VAC/DC) oel 5.8
e s [

Oper- Min. ON 9V o9 =4

i ow| 1 5
ating = ™
Mazx. OFF 36V o2l Hss g

voltage S :: L P 5

Input ON — OFF 16 msac L] b2

delay . L=t ®

OFF —-ON 16 msec - -; " "

- = -} O

No. of input points 16 points/module (8 points/common, insulated L |53 ]
between two common lines) o ] u

| s=-8 ®

|3 ]

Polarity None - +

) |38 -
insulation Photocoupler - &
-2 [ %]
Current consumption 0.12A
i g ©)
Weight Approx. 360 g @rracen _O_\

COM1

]

No polarity

XDC24AH

Terminal Signal
No. name
1 COMO
2 NC
3 X00
4 X01
5 Xo2
6 X03
T X04
8 X05
9 X06
10 Xo7
11 COM1
12 NC
13 X08
14 Xo09
15 X10
16 X11
17 X12
18 X13
19 X14
20 X15
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Terminal

I External vi
tem Type XDC48AH xlernaiview assignment
Module name 48 VAC/DC input module . O
nput voltage 33 to 60 VAC (50/60 Hz, sine wave) == — i
331060 VDC o1 OCAH X
=¥}
Input impedance 8.2k} o3| F;.. - 7
04 5
os |’ L—
Input current 6 mA (48 VAC/DC) g : +3
o8 W
Oper- Min. ON 28V =3 553 s
i oo _ 5
ating OFF et o, 7
Max. oV o112 |55 2
voltage 3 -
g :4 ol .
Input ON —OFF 16 mgec =JL {558 ¥
delay I S
OFF ~ON 16 msec el T
=4 o A
No. of input points 18 points/module (8 points/common, insulated =3 ]
between common lines) l5s-3 ]
5.8 3
1 558
Polarity None B - -
= a3
Insulation Photocoupler - P -
7 lss-2 ©
Current consumption 0.12A =
Weight Approx. 360 g @ rorncrn O

—

.

COM1

!-J:_T

No polarity

XDC48AH

Terminal Signal
No. name
1 COMO
2 NC
3 X00
4 X01
5 Xo02
6 X03
7 X04
8 X05
9 X06
10 Xo7
11 COM1
12 NC
13 X08
14 X09
15 X1i0
16 X11
17 X12
18 X13
19 X14
20 X15
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. Terminal
1 T External
tem ype XDC24BH xiernal view assignment
12/24 VAC/DC input module
Module name P VYT O [ ]
10 to 30 VAC (50/60 Hz, sine wave) - L —AE:
Input voltage 10.8 to 30 VDC oo
. o1 IC248H
= [(I]
Input impedance 2.2kQ o3| 7 e
= a e §
(=N} - ‘_—.N!T _;»—‘—
Input current 5mA (12 VAC/DC), 10 mA (24 VAC/DC) oe| :_,_“g‘: -_n——c
7 b
= 2 [
Oper- Min.ON sV o9 oyl e
. olo :;—Ea' ©
ating =R 11 I [ [
voage |MeROFF | 36V o - £
[s=R L} u:mc »
Input ON — OFF 16 msec = - [
[=31] l— 8
delay =214 .
OFF -0ON 16 msec =L 1 P
oty i, .
o220 | P50
No. of input points 32 peints/module (8 points/common, insulated CI___'ﬂ :; - [
between common lines) [=F 2] ::33
O24 -o:zi—%'
oas pliad: 1
o8| | pive ]
Polarity None =12 U S
o8 5
[am ] ] s
Insulation Photocoupler o0 =g
o3 [t
Current consumption 0.15A ] =
Gretacon X
Weight Approx. 380
g PP g PO —-@
Terminal Signat Terminal Signal
No. name No. name
1 COMO 21 COM2
2 NC 22 NC
E-‘g 3 X00 23 X16
Ch 4 X01 24 X17
5 X02 25 X18
6 X03 26 X189
‘I 7 X04 27 X20
— 16 XDC24BH 8 X05 28 X21
—O:
| =2 [ 9 X06 29 X22
L _,l\'_%i 10 X07 30 X23
1 ] .
,_.i - 1 XDC24BH derating table 11 COM1 31 COM3
24
—oToro Nl 12 NC 32 NC
o— g 13 X08 33 X24
COM3 8,1
L 2E 14 X09 34 X25
b e
, 38, 15 X10 35 X26
No polarity Es
EX 16 X11 36 X27
287 17 X12 37 X28
g2z
%° 18 X13 38 X29
S Y tage 18 X14 39 X30
20 X15 40 X31
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. Terminal
I External
tem Type XDC48BH Xternal view assignment
Module name 48 VAC/DC input module - O (]
| : 33 10 60 VAC (50/60 Hz, sine wave) R | 1[5 5]
nput voltage 33 1060 VDC e '
51 i BEO)
Input impedance 8.2kQ o3l 7
o4 W g
oS 1
Input current 6mA (48 VAC/DC) = : :?:cr:’r
= ¥
el =T
Oper- Min. ON 28V =50 g d
i =1 il
ating =21 FHE
voltage Max. OFF 9V g:: u_i:'g:
=R 7} iy
Input ON - OFF 16 maec 2 :: - :35.
delay o7 i
OFF —-0ON 16 msec S L8
o2 bl
Ne. of input points 32 points/module (8 points/common, insulated g :; I -5:35'
between common lines) =X . ::3.'3
D24 | "
oa2s| .,--E’:
== F1] 53
Polarity None =ET] qﬁ
=F11 =4
o2 b o
Insulation Photocoupler o130 7y
on =%,
Current consumption 0.15A ~ =8,
T Pravove n
Weight Approx. 400 g @uraces O
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 COM2
F*D 2 NC 22 NC
T
' 3 X00 23 X16
4 X01 24 X17
5 Xo02 25 X18
6 X03 26 X19
7 X04 27 X20
BH
ADC48 8 X05 28 X21
9 X06 29 X22
e
q .8 11 COM1 31 COM3
23
2 E 12 NC a2 NC
6
% 8 13 X08 33 X24
R E 5
) CEP 14 X09 34 X265
No polarity Bk
.s“zg 15 X10 35 X26
837 16 X11 36 X27
(-]
5 WV L v 17 X12 37 X28
Voltage 18 X13 38 X29
19 X14 39 X30
20 X15 40 X31
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. Terminal
E 1
Item XDC48BH xternal view assignment
Module name 48 VAC/DC input module - O (]
1 1 33 10 60 VAC (50/60 Hz, sine wave) - | 53
nput voltage 331060 VDC o1
™2 XDCASBH @]
Input impedance 8.2k0 a4 7
=R ] W 5
) ] ) A
Input current 6mA (48 VAC/DC) ot o
orf . gl
os| iy
Oper- Min. ON 28V o9 1
ating S ET;%.;
voltage Max. OFF oV E :; — s
ol ol
Input | ON — OFF 16 msec = . 37,
delay o7 -8
OFF -»ON 16 msec =2 1N el g
o = _i_—ﬁ“
=] ) Bl
No. of input points 32 points/module (8 points/commaon, insulated g:; L _,_:33 o
between common lines) D23 7 on” _'Tj
o124 gl = £
o125 7, 351
) o2 L5y 57 ]
Polarity None g:: — [‘éi"'; 551 .
Insulati Photo i g:g ::"'",- _ﬁ;l
—
nsulation otocoupler P s s—n-_m
=
Current consumpticn c.15A _ )
_— — =
Weight Approx. 400 g @ rarvac —W
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 COM2
7 F‘C‘ K 2 NC 22 NC
) 3 X00 23 X16
4 X01 24 X17
5 X02 25 X18
6 X03 26 X19
7 X04 27 X20
H
XDc4se 8 X05 28 X21
9 X06 29 X22
] XDC48BH derating table 10 X07 30 X23
>
e b 11 COM1 31 COM3
=]
g £ 12 NC 32 NC
6
é 8 13 X08 33 X24
a8 14 X09 34 X25
No polarity r
,5~Z‘3 15 X10 35 X26
=]
2c° 16 X1t 36 X27
(-3
2 [T —— 17 X12 37 X28
Voltage 18 - X13 38 X29
19 X14 39 X30
20 X15 40 X31
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: Terminal
Item Type XHS24BH External view assignment
Module name High-speed DC input module JE—
INTERRUPT IN
Input voltage 101030 VDC =L
=
Input impedance 22k0Q =¥
o4
os
Input current 5mA (12 VDC), 10 mA (24 VDC) =Y
= I §
=11
Oper- Min. ON v =151 I
. 0910
ating on|
voltage Max. OFF 36V g :; )
o4 ]
Input ON = QFF 1 msec = ::
delay o
OFF —»ON 1 msec o .
o1
[=E 1.
No. of input points 32 points/module (8 points/common, insulated g:; ,,,,,
between common lines) =F X7 .
o224
oas|
28
Polarity None =F1
028
o2
Insulation Photocoupler ©30
=31
Current consumption 0.15A
Weight Approx.380 g P
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 COM2
2 NC 22 NC
3 X00 23 X186
4 X01 24 X17
5 X02 25 X18
6 X03 26 X19
XHS24BH
7 X04 27 X20
g XHS24BH derating table 8 X05 28 X21
Eaf 9 X06 29 X22
=
= T N\ s 10 Xo07 30 X23
g 457
LY 557 11 COMI 31 COM3
5° .
g | 12 NC 32 NC
]
No polarity > , 13 Xo08 33 X24
g ! 14 X09 34 X25
E ! 15 X10 35 X26
? 2t , 16 X1 36 X27
@ ! 17 X12 37 X28
3
.g . 18 X13 38 X29
ey v B4V 0V, 19 X14 39 X30
a Input Voltage
iz 20 X15 40 X31
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Terminal
Illem Type XDC12DH External view pssignment
Module name 64-point DC input
Input voltage 10.8 10l 15 VDC XDC120H
- 0w O‘
Input impedance 2.2kQ s z
pgng OC 1 20H
Input current 3 mA (12 VDC} @ @ e
m o %1
Cper- Min.ON 9V o @
ntinE : : s
voltage | Max.OFF 386V et
Input ON — OFF 1 msec i
delay m @ 3
OFF —-0ON 1 msec @ ao
o an|
No. of input points 64 points/module (16 points/com-mon, om oo
insulated between common lines) oo o .
Polarity None @ @ —
oo o e
Insulation Photocoupler m o b3
m o 3
Current consumption 03 A m an :
® o 2
Weight Approx. 530 g : : H
External wiring connector Use the Hirose's connector or equivalent : : ;
having gold-plated pins. o on H
Socket: HIF3C-40D-2.54C oo oo 3
an oo »
Connector pin | Cable diameter = @ 1
w0 @ L2 2]
HIF3-2226S8C AWG 22~26 N
HIF3-2428SC AWG 24~26 P '"—\O
The special press fitting tool is required.
Eam—— CON1 CON2
e
a0 15 Terminal | Signal | Terminal | Signal | Terminal | Signal | Terminal | Signal
) No. name No. name Nao. name No. name
40 NC 39 NC 40 NC 39 NC
38 NC 37 NC 38 NC 37 NC
36 Ci 35 Cco 36 C3 35 c2
XDC 24 DI 34 X31 33 X15 34 X63 33 X47
32 X30 31 X14 32 X62 31 X46
:"I'} 30 X29 29 X13 30 X61 29 X45
Ry 28 X28 27 X12 28 X60 27 X44
R 26 X217 25 X11 26 X59 25 X43
e 24 %26 23 X10 24 X58 23 X42
No polarity
XDC24DH derating table 22 X25 21 X09 22 X57 21 X41
i *r 20 X24 19 X08 20 X56 19 X4
" 18 C1 17 Co 18 c3 17 Cc2
1 16 X23 15 X017 16 X55 15 X39
=
| 1 14 X22 13 X06 14 X54 13 X38
285
E.g S} 12 X21 11 X05 12 X53 11 X37
- 2 T
"S‘ggg . 10 X20 9 X04 10 X52 9 X36
o = L]
28038 : 8 X19 7 X03 8 X51 7 X35
2 ! 6 X18 5 X02 6 X50 5 X34
: 4 X17 3 X01 4 X49 3 X33
oy %V My
—> lnput 2 X16 1 X00 2 X48 1 X32
yoltage
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Ti inal
hem Type XDC24D2H Externsl view Terminal
Module name 64-point DC input
Input voltage 2161030 VDC wEiion O
Inputimpedance 2.2kQ @m
@ o MDC24DH l@]
Input current 6 mA (24 VDC) i : L
Oper- Min. ON 9V g
atin m @
volgage Max. OFF 36V oo an
apD an
Input ON —OFF 1 msec puidhed
delay @
OFF —-ON 1 msec ac an
an an
No. of input points 64 points/module (16 points/com-mon, o m
insulated between common lines) faiy —
Polarity None o T j:h
ananl [T 9]
Insulation Photocoupler : : ]
Current consumption 03A = m
an oo
Weight Approx.530¢g ™ a0
oo o)
External wiring connector Use the Hirose's connector or equivalent : —_—
having gold-plated pins. &0 oo
Socket: HIF3C-40D-2.54C an oo
mn an
Connector pin { Cable diameter : : - s =]
HIF3-2226SC | AWG 22~26 ‘ .
$ruvactn
HIF3-24285C | AWG 24~26 O
The special press fitting tool is required.
0 ——— CON1 CON2
_:H?E
_ji(' Lg Terminal | Signal | Terminal | Signal | Terminal | Signal | Terminal | Signal
COMO : No. name No. name No. name No. name
les
_‘6 Gl
E: HETR) 40 NC 39 NC 40 NC 39 NC
g%j‘ 38 NC 37 NC 38 NC 37 NC
iy 36 Cl 35 co 36 c3 35 c2
7Y xpczaon 34 X31 33 X15 34 X63 33 X47
oz} 32 X30 3 X14 32 X62 31 X46
! 30 X29 29 X13 30 X61 29 Xd5
i) 28 X28 27 X12 28 X60 27 X44
A 26 x21 25 X11 26 X59 25 X43
e 24 X26 23 X10 24 X58 23 X42
No polarity
XDC24DH derating table 22 X25 21 X09 22 X57 21 X4l
f " 20 X24 19 X08 20 X56 19 X4
" 18 C1 17 Co 18 C3 17 C2
ks 16 X23 15 X017 16 X55 15 X39
)
3}.}_8 ® 14 X22 13 X086 14 X54 13 Xas
gi 8. 12 X21 11 X05 12 X53 11 X37
- ©
"égg E . 10 X20 3 X04 10 X52 9 X36
L=
Z@08 | 8 X19 7 X03 8 X51 7 X35
2 6 X18 5 X02 6 X50 5 X34
4 X17 3 X01 4 X49 3 X33
ov F. X0 T\'
— lnput 2 X16 1 X00 2 X48 1 X3z
yoltage
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Item Type XTT05BH External view Terminal
assignment
Module name TTL level input module
3t015VDC
Input voltage i xTTOSEH ‘ O
Input impedance 82002 ool
oy TTTOSMM|
Input current 6 mA (if external feed voltage is 5 VDC and pt ; - __cows
'''' - “o
input signal is ON) Sl - [=F,
oe| T e
Oper- Min. ON 1.5 VDC (if external feed voltage is 5 VDC), g ; gz—g
ating 4.5 VDC (if 15 VDC) oo iy o
o110 P 4
Ita, [ e
vollage Max, OFF 3.5 VDC (if external feed voltage is 5 VDC), E}l A
11 VDC (if 15 VDC) o o=
ol bg
Input ON — OFF 1 msec osf ’—.‘;3
dela an b» s || 3
ety OFF —-ON 1 msec o1 *“"fa?' e
o220 E—'I: B =ma
No. of input points 32 points/module (8 points/com-mon) S22 ol ET
(2 internal common lines are not insulated.) gg: [ _af‘ii‘
o8| | *‘:E:a | _ [
o2 o=, L]
or| 5 —5:
Polarity Negative logic input (common) E’,:: et I
Insul Ph 1 So| - g
nsulation otocoupler (=53] om Bl
e “‘:"’5' }W‘
Current consumption 0.16A — =2 5
— —
Weight Approx. 420 g @rmacen r@'\
External feed voltage 0.35 A (56 VDC external power), 0.9A (15 VDC)
so Terminal Signal Terminal Signal
5 {-lm E q No. name No. name
7 o = 1 COMO 21 COM2
2 NC 22 NC
3 X00 23 X186
4 X01 24 X17
5 Xo2 25 X18
XTTO5BH 6 X03 28 X19
7 X04 27 X20
8 X05 28 X21
9 X06 29 X22
10 Xo7 30 X23
XTT05BH derating table 11 COM1 31 coMm3
A
T ue 12 NC 32 NC
15T
13 X08 33 X24
£ sr
14 X09 4 X2
E g "S 55T 3 5
288 g 15 X10 35 X26
ﬂ._g Lo !
3 3 sze E 16 X11 36 X271
S 5
2458 17 X12 37 X28
18 X13 38 X29
) 19 X14 39 X30
3V nv 15¥
—3> Input voltage 20 X15 40 X31
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Terminal

and current

switching with excessive current)

Electric contact service 200,000 times of switching with
life rated load voltage and current
Max. switching voltage 2 A (264 VAC/30 VDC, resistance
and current load)

Max. surge current 5A

Output ON—OFF 12 msec or less

delay OFF—-0ON 7 msec or less

No. of output points 16 points/module (4 points/common,
insulated between common)

Current consumption 0.12 A 5 VDC (logic side)

0.16 A 24 VDC (for internal relay drive)

Qutput polarity None

Surge suppressor circuit Capacitive Varistor
Weight Approx. 400 g

Fuse None

goocgogooogoaooaQcoa
BadNZge

Item Type YRY20AH External view assignment

Module name Contact output module with varistor

Output voltage No-voltage contact output YATI0AH _Q/ E

Ratedload |1 circuit 2 A (240 VAC/24 VDC, resistance load) ol

current 0.5 A (240VAC/24VDC COS$ =0.4) Y — gl W (63)
8 circuits 5 A (AC/DC/common, resistance load) : 5

Mazx. leakage current ImA s [

Min. switching voltage 1mA, 5 VDC (except after 3 —— .

AJ R AN RTANRRTANEY)
)

O

Intarnal
eirenit

YRY20AH

4 - Capacitive
T ° varistor

Terminal Signal
No. name
1 COMO
2 Y00
3 Y01
4 Y02
6 Y03
6 COM1
7 Y04
8 Y05
9 Y08
10 Y07
11 COM2
12 Y08
13 Y09
14 Yio
15 Yil
16 COM3
17 Yi2
18 Y13
19 Y14
20 Y15
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Item Type YRY20BH External view Terminal
assignment
Module name Contact output module varister
Output voltage No-voltage contact output YRYZ08H O
Rated load 1 cireuit 2 A (240 VAC/24 VDC, resistance load) =ry i — @
current 0.5 A (240VAC/24VDC COSp=0.4) i oM | e
8 circuits 5 A (AC/DC/common, resistance load) 2 2 o o=, .; }_‘_ :
Max. leakage current None 98 ) gi; }___;—.
[ ]
Min. switching voltage 1mA, 5 VDC (except after =R % ;_7*—3
and current switching with excessive current) Sel—- gl—s 1 °®
Electric contact service 200,000 times of switching with ot ggi W_;
life rated load voltage and current e o, (9]
Max. switching voltage 2 A (264 VAC/30 VDC, resistance o :; . =t N =
= =35°
and current load) I=ET'Y =t _’_ W
- n
Max, surge current 5A e 2 = ™
Output ON—OFF 12 msec or less a ;: 4:33 T_:_:
dalay OFF—0ON 7 msec or less onE- (2%, [ =
No. of output points 32 points/module (8 peints/common, o =T, [Tl
insulated between common) =711 =¥, _2 30
Current consumption 0.18 A5 VDC (logic side) 2 2: - 55‘-; |
: oty [2
0.27 A 24 VDC (for internal relay drive) g :: o B
OQutput polarity None j=sad B fogs [ ::
2
Surge suppressor circuit None g“: j 70|
Weight Approx.530¢g I [ @j
Fuse None
p— O
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 CoM2
2 NC 22 NC
3 X00 23 Y16
4 X01 24 Y17
E a 5 X02 25 Y18
H 6 X03 26 Y19
ki X04 27 Y20
8 X05 28 Y21
9 X06 29 Y22
YRY20B 11 10 X07 30 Y23
11 COM1 31 COM3
12 NC 32 NC
13 X08 33 Y24
14 X09 34 Y25
15 X10 35 Y26
16 X1 36 Y27
17" X12 37 Y28
18 X13 38 Y28
19 X14 39 Y30
20 X15 40 Y31
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Terminal

External vi
Item Type YDY20AH xternal view assignment
Module name Contact output module with varistor -
Output voltage No-voltage contact output TORZH O j
Rated load 1 cireuit 2 A (240 VAC/24 VDC, resistance load) g ?
current 0.5 A(240VACR24VDC COS¢=0.4) oz YORZOAH %
8 circuits 20 A (AC/DC/common, resistance load) = f I%__g-; T
Max. lenkage current 16 circuits o3 |
3 3
Min. switching voltage 1mA, 5 VDC (except alter =N '
[=F ) c3 T
and current switching with excessive current) o l?:._.;; -——._q
Electric contact service 200,000 times ol switching with P oE —
life rated load voltage and current g:: g:rs ="
Max. switching voltage 2 A (264 YAC/30 VDC, resistance (=11} g:T‘.' ""TO"_T..
and current load) o Q:o’:;“' _T"—-:
Max. surge current 5A % :7
Output ON—OFF 12 msec or less g«‘i; P_:_;'T
delay OFF—ON 7 msec or less @‘;‘_‘.‘ ——
No. of output points 16 points/module (4 points/common, g:T; “‘F’T
insulated between common) ol sl ™
Current consumption 0.12 A 5 VDC (logic side) :,'E —;Tj
0.16 A 24 VDC {for internal relay drive) g:?g _FH_:_
QOutput polarity None gc:;:‘" [
Surge suppressor circuit Capacitive Varistor @o[%_:.—.: .__2_17
Weight Approx. 400 g T ,:f"m
Fuse None ....¢.° x
@ rrvaca ‘—6\
Terminal Signal
No. name
1 COMO
2 Yoo
S_J__é__g__c,___ 3 Yot
; | = 1 3: 4 Y02
— 5 Yo3
H: 6 CoM!
L]
7 Y04
8 Y05
9 Y08
YDY20AH 10 Yo7
11 COM2
4 - Capacitive
T ° varistor 12 Y08
13 Y09
14 Y10
15 Y1l
16 COM3
17 Yi2
18 Y13
19 Y14
20 Y15
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Terminal

Item Type YSR20AH External view assignment
Module name SSR output module
Qutput voltage 8510264 VAC - _/O E
0
Max. 1 circuit 1.7 A /circuit o g e
load 22 o 3
current 8 circuits 3.2 A/common g : " 1]
o -
Max. leakage current 1 mA (264 VAC, 60 Hz) =3 o .
HO—o
Min. load current I mA (240 VAC) g : o2 Ll
o210 3 T
Max. ON voltage 2V on . 5
on e
Max. rush current 20 A (1 cycle) on o3 *
=21 o8 ’
Output ON = CFF 1/2 cycle + 1 msecor less . =
delay cowt "
OFF -0ON 1 msec or iess It -
No. of cutput points 16 pointa/module (8 points/common, (o3 "
-D—s ™
insulated between each common) .
Ho—o "
Current consumption 0.38 A(5VDC) o8 ®
»D—s 17
Qutput polarity None = L]
Surge suppressor cirenit Capacitive varistor oro 1 M .-.._;
Weight Approz. 500 g oF e %
Fuse 250 VAC/DC, 5 A
(Daito’s HP50 or equivalent) hd O
Terminal Signal
0 No. name
Xamt
e COMP 1 COMO
(P 2 Y00
g% 8 3 Yol
15 ' 4 Y02
' 5 Y03
COM1
YSR20AH 6 COM1
T Y04
8 Y05
Maximum load current (A) per common 9 Y06
10 Y07
11 COM2
12 Y08
X 13 Y09
' 14 Y10
: 15 Y11
0.8 I 16 coM3
: 17 Yi2
1
0 T - s 1 18 Y13
20 30 40 50 55
Ambient temperature (C) 19 Y14
20 Y15
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Terminal

I External vi
tem Type YSR20BH xternal view assignment
Module name SSR output module
Cutput voltage 85t0 264 VAC M- O;
Max. 1 eircuit 1 A/c¢ircuit g "’ e
load =F ocowo
current 8 circuits 1.6 A/common o3 O
[N ) ﬂ_! \
os
Maz. leakage current 1 mA (264 VAC, 60 Hz) oe =T,
(=¥ “:—“
Min. load current 3 mA (240 VAC) =L =
=1 ] o4
Max. ON voltage 2V g:? -
2
Max. rush current 20 A (1 cycle) g :3
(== R 7] "
Output ON — OFF 1/2 cycle + 1 msec or less S ::
delay air|___
OFF —-0ON 1 msec or less L d
o k1
. o220 'Q':"
No. of output points 32 points/module (8 points/common, on =
insulated between two commeon lines) E:: g!",
O24 g,-‘
Current consumption 0.5TA g:: 552
P
Output polarity None =t . %
ow| =l
Surge suppressor circuit Capacitive varistor 2:‘: - »c-!,
. =F0 -:“7‘ L"D..Il
Weight Approx. 550 g =122 ‘o
OCF2 Powmane
Fuse 250 VAC/DC,5 A oF
(Daito’s HP50 or equivalent) @rracen O 1
Terminal Signal Terminal Signal
I o No. name No. name
1 COMO 21 COM2
2 NC 22 NC
3 X00 23 Y16
4 X0t 24 Y17
5 X02 25 Y18
YSRZ0BH 6 X03 26 Y19
: Capacitive 7 X04 27 Y20
varistor 8 X05 28 Y21
9 X06 29 Y22
10 X07 30 Y23
11 COM1 31 COM3
12 NC 32 NC
13 Xo08 33 Y24
14 Xo09 34 Y25
15 X10 35 Y26
16 X1t 36 Y27
17 X12 37 Y28
18 X13 38 Y29
20 10 40 50 55 19 X14 39 Y30
Ambient temperature ('C) 20 X15 40 31
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: Terminal
Item Type YTR48AH External view assignment
Module name Sink type transistor output module
Output voltage 21060 VDC _Q/
Mazx. 1 circuit 2 A/circuit e | [13)]
load +jcous =
current 8 cireuits 5 A/common 0
3 ¥
Mazx. leakage current 1 mA \ 3
Ho—o
Min. load current - to—3 s
310
— o3
Max, ON voltage 1.5V Ly S .
[=1F Ho—o '
Max. rush current 3A S:i - to—$ ’
os| P L4
Output ON — OFF 1.0 msec or less ’ '
delay s oo
OFF —=0ON 0.3 msec or less o " .
No. of gutput points 16 points/module (8 points/common, —— D‘f "
S— ¥ o -3 H
insulated between two common lines) —- -
R HO——o 1
Current consumption 0.12A . =3
- b8 0
Output polarity Sink output (negative common) o8
R . o8 W
Surge suppressor circuit Diode orel o 2 =
Weight Approx. 530 g =Rl P
Fuse 125 VAC/DC,T5A
(Daito’s MP75 or equivalent) Srmucw O

150
— % IO
EE ?couo
H —
Hﬂﬂ
S|
L | 8
15 ]
YTR48AH COM|
,,_

Maximum load current (A) per common

30 A0 50 55
Ambient temperature (C)

Terminal Signal
No. name
1 COMO
2 S0
3 Y00
4 Y01
5 Yoz
6 Y03
7 Y04
8 Y05
9 Y06
10 Y07
11 COM1
12 S1
13 Y08
14 Y09
15 Yio0
16 Yil
17 Y12
18 Y13
19 Yi4
20 Y15
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Item

Type

YTS48AH

External view

Terminal
assignment

Module name

Source type transistor output

Output voltage 21t5 60 VDC
Mazx. 1 circuit 2 A/circuit
load
current 8 circuits 5 A/common
Mazx. leakage current 1 mA
Min. load current -
Max. ON voltage 1.5V
Max. rush current 3A
QOutput ON - OFF 1.0 msec or less
delay

OFF -0ON 0.3 msec or less

No. of output points

16 points/module (8 points/common,
insulated between each common lines)

Current consumption

0.12 A

QOutput polarity

Source output {positive common)

Surge suppressor circuit

Diode

Weight

Approx.530¢g

Fuse

125 VAC/DC, 7.5 A
{Daito’s MP75 or equivalent)

oFo |
=12

@ HrTACH

E
YISABAH "
—acons 0
"0 ¥
)
s 3
| ]
HO—o
¥ 5
- ¥
o8 ¥
a (]
N ¥
-3 —o
o3 L]
- +-00u1 W
» L]
oW w
o8 "
-8 W
L3 W
o2 [
to-3 ]
lo8 L]
o2 o
L X
@)

[
ZF JfSO

COMI
8

YTS48AH 15

S1

Maximum load carrent (A) per common

50 55 °C_

20 30 40
Ambient temperature ('C)

Terminal Signal
No. name
1 COMO
2 S0
3 Y00
4 Y01
5 Y02
6 Y03
ki Y04
8 Y05
9 Y06
10 YoT
11 COM1
12 81
13 Y08
14 Yo
15 Y10
16 Y11
17 Y12
18 Y13
19 Yi4
20 Y15
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. Terminal
E 1
ltem Type YTR48BH xternal view assignment
Module name Sink type transistor output module
Output voltage 21060 VDC Taee O
Mazx. 1 circuit 0.7 A/ circuit =9
load k4 YT
current 8 circuits 2.0 A/common 2 : —_ e 1 —
os PEL N ] N
- .
Max. leakage current 1 mA P =y -
Min. load current - = : 'c"',___,‘ 3 __:_iJI
=1 = ]
Max. ON voltage 15V =1t > |
12 .c--‘ L ;_? a
o1
Mazx. rush current 3 A (1 cycle) :::4 ] g_!_i “14:_:—
Output ON — OFF 1.0 msec or less on — (T3 _17‘___'
delny S ST, [
OFF -0ON 0.3 msec or less . S -35'?‘ -
oi20 T
No. of output points 32 points/module (8 points/common, g:; 3 —;,-_:
insulated between two common lines) =23 5
024 | A S T
. ] [=F1) o
Current consumption 0.18A o2 ot [
o[ Su |
Output polarity Sink output (negative common) o2 e, : -
[=F 11 . "= 3% -
Surge suppressor circuit Diode E;‘,’ - dﬂ—i jﬂ
oFo lows [
Weight Approx. 490 g g:; s=ad )
Fuse 125 VAC/DC, 5 A =rl =
(Daito’s MP50 or equivalent} $rrmcia O
Terminal Signal Terminal Signal
No. name No. name
L—j 1 COMo 21 CoOM2
2 S0 22 52
3 Y00 23 Yié
4 Y01 24 Y17
5 Y02 25 Y18
6 Y03 26 Y19
YTR48BH 7 Y04 27 Y20
8 Y05 28 Y21
9 Y06 29 Y22
10 YO7 30 Y23
11 COM1 31 COM3
12 S1 32 S3
13 Y08 33 Y24
14 Yoo 34 Y25
15 Y10 35 Y26
16 Yii 36 Y27
17 Yi2 37 Y28
18 Y13 38 Y29
20 30 40 50 55 19 Yi4 39 Y30
Ambient temperature ('C} 20 Y15 40 Y31
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. Terminal
Item Type YTS48BH External view assignment
Module name Source type transistor output
Output voltage 214060 VDC IS
Max. 1 circuit 0.7 A/ circuit =29
load o2
current 8 circuits 2.0 A/common b :
o8|
Max. leakage current 1 mA g : .
. —
Min. load current - o8 —
10
Max. ON voltage 1.5V = 1"
: o2
Mazx. rush current 3A ©on
o
Qutput ON -+ OFF 1.0 msec or less a :: —
delay o
OFF -ON 0.3 msec or less o
o9
020
No. of output points 32 points/module (8 points/common, gg;
insulated between common lines) [=FH)
um - 7 1
Current consumption 0.18A S:: .
=} 2
Qutput polarity Source output (positive common) E :: -
Surge suppressor circuit Diode E:?
oOF0 .
i F1
Weight Approx. 490 g Zrz -
Fuse 125 VAC/DC, 5 A =rFa
(Daito’s MP50 or equivalent) $urmaci
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 CoM2
2 S0 22 s2
3 Y00 23 Y16
4 Y01 24 Y17
5 Y02 25 Y18
YTS48BH 6 Y03 26 Y19
T Y04 27 Y20
8 Y05 28 Y21
9 Y06 29 Y22
10 Y07 30 Y23
Maximum load current (A) per common 11 COM1 31 COM3
2 12 S1 32 S3
13 Yo8 33 Y24
Y SO 14 Y09 34 Y25
\ 15 Y10 35 Y26
16 Y11 36 Y27
I
0% 17 Y12 37 Y28
oLy 18 Y13 38 Y29
oW w508 19 Y14 39 Y30
Ambient temperature (‘C)
20 Y15 40 Y31
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Terminal

Item Type YTR24DH External view assignment
Module name 64-point sinke type DC output modul
0 || 10t0 30 VDC O el
utput voltage to TTRZeDH A @
Max. 1 circuit 0.1 A/citeunit m m YTR240M o]
load : : _”g‘| X
current 16 circuits 0.4 A/common $ z — W
Max. leakage current 0.5mA @ m
on
Min. load current - o
[ 1]
Mazx. ON voltage 1.1 Vorless g
[«
Marx. rush current 0.2A o o
on oo
Output ON — OFF 1 msec or less oo m
delay o
OFF -0ON 1 msec or less m Co1}
oD oo
No. of output points 64 points/module (16 points/common, = =
insulated between two ommon lines) : :
on mo
Current consumption 0.38 A -
Output polarity Sink output (negative common} : : _k
[
Surge suppressor circuit Diode =
Weight Approx. 550 g : : P
mw o X
Fuse 125 VAC/DC,1 A o oo =
(Daito’s MP10 or equivalent) @wmactn O
External cable connector Same as XDC24DH
CON1 CONZ
Terminal | Signal | Terminal | Signal | Terminal | Signal | Terminal | Signal
No. name No. name No. name No. name
40 C1 39 Co 40 C3 39 C2
38 Y31 317 Yi5 38 Y63 37 Y47
36 Y30 35 Yi4 36 Y62 35 Y46
34 Y29 33 Y13 34 Y61 33 Y45
32 Y28 31 Y12 32 Y60 31 Yid
VTR24DH
30 Y27 29 Y11 30 Y59 29 Y43
28 Y26 27 Y10 28 Y58 27 Y42
26 Y25 25 Y09 26 Y57 25 Y41
Maximum No. of points 24 Y24 23 Y08 24 Y56 23 Y40
simultaneously ON per common 99 S1 21 50 29 s3 21 S92
16
14 20 C1 19 Co 20 C3 19 C2
12 18 Y23 17 Y07 18 Y55 17 Y39
10 16 Y22 15 Y06 16 Y54 15 Y38
8t 14 Y21 13 Y05 14 Y53 13 Y37
6
N 12 Y20 11 Y04 12 Y52 11 Y36
2t 10 Y19 9 Y03 10 Y51 9 Y35
ol—ft . . 8 Y18 7 Y02 8 Y50 7 Y34
30 40 50 55 60
Ambient temperature ('C) 6 Y7 5 Yo 6 Y49 S Y33
4 Y16 3 YO0 4 Y48 3 Y32
2 81 1 S0 2 S3 1 s2
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: Terminal
Item Type YTS24DH External view assignment
Module name 64-point source type DC output modul O o
Output voltage 10t0 30 VDC ™ vt A E E
o
Mazx. 1 circuit 0.1 A/¢ircuit [ = -1 TS240H
load @ ® P EIO]
current 8 circuits 0.4 A/common ma|”
m oo
Max. leakage current 0.5 mA -
Min. lead current - e
oo oo
Max. ON voltage 1.8 Vorless .
Max. rush current 0.2A : :
oo m|
Qutput ON — OFF 1 msec or less _ i 4
dela; .
y OFF —-0ON 1 msec or less : : o 'u""}
oo om ——
No. of output peints 64 points/module (16 points/com-mon, : : o
insulated between common lines) : :
.
Current consumption 0.38A oo
oD mn
Output polarity Source output (positive common) : : ]
mo an|
Surge suppressor circuit Diode : :
Weight Approx. 550 g : : - P Q]
mn @
Fuse 125 VAC/DC,1 A v N
(Daito’s MP10 or equivalent) Qo O
Same as XDC24DH
CON1 CON2
Terminal | Signal | Terminal | Signal | Terminal | Signal | Terminal | Signal
"o No. name No. name No. name No. name
Q
¥ b 40 C1 39 Co 40 C3 39 C2
g:g
i (Noa -7 | 38 Y31 37 Y15 38 Y63 37 Y47
i el
50 ¥ 36 Y30 35 Y14 36 Y62 35 Y46
CHa 34 Y29 33 Y13 34 Y61 33 Y45
s 32 Y28 31 Y12 32 Y60 31 Y44
YTS24DH G 30 Y27 29 Y11 30 Y59 29 Y43
;@ 28 Y26 27 Y10 28 Y58 27 Y42
! 26 Y25 25 Y09 26 Y57 25 Y41
Maxzimum No. of points 24 Y24 23 Y08 24 Y56 23 Y40
simultaneously ON per common 29 S1 21 S0 29 s3 21 s2
16}
» : 20 C1 19 Co 20 C3 19 C2
124 ' 18 Y23 17 Yo7 18 Y55 17 Y39
1
10 : 16 Y22 15 Y06 16 Y54 15 Y38
8t ' 14 Y21 13 Y05 14 Y53 13 Y37
I ‘; 12 Y20 11 Y04 12 Y52 11 Y36
] .
.| : 10 Y19 9 Y03 10 Y51 9 Y35
oLy L ) 8 Y18 7 Y02 8 Y50 7 Y34
30 10 50 35 60 Y17 5 Yo1 6 Y48 5 Y33
Ambient temperature (‘C) 6
4 Y16 3 Y00 4 Y48 3 Y32
2 S1 1 S0 2 S3 1 S2
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. Terminal
Ite External
m Type YTT05BH xternal view assignment
Module name TTL output module
]
Output voltage 41015 VDC M- O 3
oo o
Max. 1 circuit 20 mA / circuit ot
load g : - coMs X
current 8 circuits 160 mA /common o4 w | *
os 3
Max. leakage current 50 pA a : 5
os
Min. load current - =11
o110
Max. ON voltage 0.2 Vorless = :;
Max. rush current - S ::
=X
Output ON — OFF 1.0 msec or less g ::
dela,
¥ OFF —-ON 1.0 msec or less g::
=T
No. of output points 16 points/module, 8 points/common 22;
(not insulated between twa commaon lines) o
D25
i 2
Current consumption 0.18A g" ——
Output polarity Sink output (negative common) g:: o
o]
Surge suppressor circuit Diode (=E L S
Weight Approx.390 g
@ HTACH
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 COM2
2 S0 22 S2
3 Y00 23 Y16
i 4 Y01 24 Y17
5 Y02 25 Y18
?’;3- g 6 Y03 26 Y19
- 7 Y04 27 Y20
8 Y05 28 Y21
9 Y06 29 Y22
10 YO7 30 Y23
YTTOS5BH i1 COM1 31 COMS3
12 S1 32 53
13 Y08 33 Y24
14 Y09 34 Y25
15 Y10 35 Y26
16 Yit 36 Y27
17 . Y12 37 Y28
18 Y13 38 Y29
19 Yi4 39 Y30
20 Y15 40 Y31
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. Terminal
I External
tem Type XAGVO8H xternal view assignment
Module name 8 bit analog voltage input module O |
:.‘m m o
Input voltage range 0t010VDC ]
] uevom | (73]
Resolution 8 bits ool = -
] ¥
Conversion time 5ms on| ] ¥ i
10-) o [}
Total accuracy 11% (full scale) Lo 3
I d Q e Lo I
nput impedance 100 k! L=]] 7
ovan| T [-:;;: i '
Insu- Channel-to-PC Photocoupler L - L T
lation - Xy ]
Bet. channels Conductive cHal4) x4 e
=) | mus H
No. of channels 8 channels/module T ) =
CH(H) o | -
=) :
Current consumption 60 mA (5V), 70 mA (24 V) T LN 5
L . @ ; %
Weight Approx.400 g st " =
(oo
External wiring 2-core shielded (50 m maximum) ) ...._§ :
) e -
B [ X
@ruTac O'\
Terminal Signal
No. name
1 NC
2 NC
3 NC
- 4 NC
EE
E.E 5 0(—)
- 6 0(+)
7 (=)
8 1(+)
9 2(=)
Relationship between 10 2(+)
= XAGVO8H analf)g and digital data " 30—
1 Ai
5(+) > s 12 3(+)
503 & i 13 4(=)
© ] a :
6(+) : i 14 aa+)
2 1
7 ' - '
® l, ' 16 5(+)
7(=)) ov : ' 17 6(—)
© ] 0000 007F  00FF
“ Digital data 18 B(+)
19 =)
20 T(+)
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. Terminal
1
Item Type XAGVi2H External view assignment
Module name 12 bit analog voltage input module
Ol
Input voltage range —10 to +10VDC s
RAGYEIH "
Resolution 12 bits Tol— x i
Conversion time 5ms o L 3
L] w 4
Total accuracy $0.5% (full scale) “3.. ¥
oHa(+) | z‘l 0
Input impedance 100 kR = }ij; 7
Lt 3
insu- Channel-to-PC Photocoupler o o ' 5
lation Cond ||:'l§ . -
Bet. channels onductive ats) L 7
w«-) T u I 4y ‘,
No. of channels 8 channels/madule sy -
CHS+) | My : =
Current consumption 60mA (5 V), 170 mA (24 V) 0 Eﬁ .
) E ]
Weight Approx. 400 g e % -
- Lo i
External wiring 2-core shielded (20 m maximum) P "o 5
il S ' nb; =
@ rane X
@HrTACH O W
Terminal Signal
No. name
1 NC
2 NC
3 NC
Ty 4 NC
:E 5 0(-)
6 0+)
7 1(-)
8 1H+)
9 2-)
Relationship between
i 10 2(+)
analog and digital data
XAGV
GVIZH Ai 11 (=)
MOV - - - - -~ - 12 3+
& ' 13 a-)
3 I
2 ! 14 A +)
8 pv{----- 1
5 : : 15 5(-)
i ! 16 5(+)
-0V ' !
0800 0000 07FF 17 6(—)
Digital data 18 6(+)
19 ]
20 T(+)
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. Terminal
Item Type XAGCO8H External view assignment
Module name 8 bit analog current input module o ]
Input current range 41020 mA VDC ===
— XAGOOBM fG)‘]
Resolution 8bits Y H T
L. H
Conversion time 5ms S " 3
"~) L lg: .
Total accuracy %1% (full scale) L s
CH2(+) o s} ' 3
Input impedance 1000 ) 2. y
IO 3
Insu- Channel-to-PC Photocoupler o'::i’, S wa 0
lation 24 i r1
Bet. channels Conductive t+) - o w
=2 e M
No. of channels 8 channels/module wr: 5
oHs(+) o b =
Current consumption 60 mA (5V), TO mA (24 V) ) Y -
M) ? )
Weight Approxz. 400 g “:(‘i’ — “ -
[ei::’ ! ]
External wiring 2-core shielded (50 m maximum) P ey -
o s =
- S RO]]
@ HITACH O Y
Terminal Signal
No. name
1 NC
2 NC
3 NC
E% 4 NC
£
| 5 0(-)
6 o(+)
7 1(=)
8 1(+)
9 2(-)
Relationship between
XAGCO8H analog and digital data 10 2+)
Ai 11 3(-)
20mA{---~ - -~ ==~ ) 12 3(+)
Input ; 13 A(-)
current ,
zmal- - : 14 4+)
i ! 15 5(—)
' L]
imA ! ! 16 5(+)
0000 007F 00FF 17 8(=)
Digital data
grata 18 6(+)
19 =)
20 T+)
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Item Type XAGC12H External view a:‘sei:nnxi:earlzt,
Module name 12 bit analog current input module
Mac O,
Input current range 41020 mA VDC Ji £]
_ ¥AOCTM X
Resolution 12 bits B " :
_— 14 ¥
Conversion time 5ms | 5 }
ALt ] I 4
Total accuracy 10.5% (full scale) - ) T
enzia|C T e 1 v
Input impedance 100 Q2 * T “".,: 7
Insu- Channel-to-PC Photocoupler m:::: - "~ ;
+
lation -— Ie—ig: : w
Bet. channels Conductive PP R a-:_5 o
o) | ey b
No. of channels 8 channels/module | :
onsn[ me)-g
Current consumption 60mA (5V), 190 mA (24V) s ey : :
Weight Approx. 400 g c"::f; . e:? :
- . . [ei‘«a’ ; w
External wiring 2-core shielded (50 m maximum) enrer] e} -
LIS | S | ny ]
- — fa— %
@ rrracwm O N
Terminal Signal
No. name
1 NC
2 NC
3 NC
E-‘g’ 4 NC
a3 5 0(=)
6 0(+)
7 (=)
8 1(+)
- 12H Relationship between s A=)
XAGCI12 analog and digital data 10 2(+)
A 11 3(-)
N . 12 3(+)
!
E ! 13 4(-)
Ty : 14 4+)
a. ’ !
5 ' X 15 5(=)
'
imA H ! 16 5(+)
0000 07FF OFFF 17 6(—)
Digital data
. 18 6(+)
19 (=)
20 T(+)
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. Termina}
Item Type YAGVO08H External view assignment
Module name 8 bit analog voltage cutput module
No. of channels 4 channels/module —ie O y %
Output voltage range 0to10VDC o T o =
ol-) _ L] 1
Resclution 8 hits k !
CHI(+) ug ¥
Conversion time 5ms 1 5 T
o-) []
Total accuracy +1% (full scale) o'::j °‘"§ g
] o) 7
External load resistance 10KQ or more onan| T E;# s
N 203} [
—=—] l(ﬂ? )
Insu- Channel-to-PC Photocoupler — >3 W
lation @ -
Bet. channels Conductive H a
-4 “
Current consumption 70 mA (5V), 80 mA (24 V) = &
- * "
External wiring 2-core shielded (20 morless)y | || |- % v
K] -
Weight Approx. 420 g e ¥ %
% —
@rerans *
G HITACH O
Terminal Signal
No. name
1 NC
2 NC
3 NC
(L 0k+) 4 NC
—(—r{ l—] 5 0=
0 —
f,l.\ 6 0(+)
1(+) 7 o
——D—j Relationship between
YAGVOS8H ) analog and digital data 8 1(+)
] 2(+) Ao 9 2-)
2(-) 10V] oo 10 2+)
1
Cutput 11 - )
3(H volt:ge :
@__1: \ 12 3(+)
- 3720
© 30) 1 :l 13 NC
1
' X 14 NC
™ oV : - 15 NC
0000 007F GOFF
Digital data 16 NC
17 NC
18 NC
19 NC
20 NC

-123 -

Chapter 8



. Terminal
Ite e External
n Typ YAGV1ZH rernaiview assignment
Module name 12 bit analog voltage cutput module
No. of channels 4 channels/module Vo | Q)
Output current range -10t0 +10VDC oHole v v
o=y b 0
Resolution 12 bits 1 s '
CHItH) 'g 3
T
Conversion time 5ms ‘ s ‘
o= Y
oH2(+) H
Total accuracy +0.5% (full scale) =) EZ’Q i
1)1 T
External load resistance 10KQ or more cH3le) Ez’ *
A-) 3 0
— o4
Insu- Channel-to-PC Photocoupler — [ g W
iation :
Bet. channels Conductive 5 B
'§ -
Current consumption 60mA (5V}, 100 mA (24 V) - =
% %
External wiring 2-core shielded (20 m or less) —_ k4 7
— -g 5
Weight Approx.420 g —— % 0
B 5 0
[ St X
@ rvack r—'C—)\
Terminal Signal
No. name
1 NC
0+
2 NC
1007 | 3 NC
1(+) 4 NC
_ 5 0(-)
YAGV12H S l
T 2 () 6 0(+)
} 2(-) E | Relationship between ? 1)
—T) analog and digital data 8 1(+)
3 (+) Ao 9 9(=)
i 3{-) | 10 2+)
) > 410V —m e e =
,,J ' 11 3(-)
77 Qutput i
voltzge ! 12 3(+)
" !
EAS My , I 13 NC
: | 14 NC
|
Clov . h 15 NC
000 FF
0800 000 07 16 NG
Digital data
. 17 NC
18 NC
19 NC
20 NC
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. Terminal
Item Type YAGCO8H External view assignment
Module name 8 bit analog current output module
L]
No. of channels 4 channels/module Mooyt _Q/
OQutput current range 4t0 20 mA o) mm: % .
o= °
Resolution 8bits " 1 3 !
onw| 5 3
Conversion time 5ms I j ‘
1 - )
Total accuracy + 1% (full scale) m:::; ] [;_::2)5 *
—— nat 7
External load resistance 0to 500 on [;_—":v *
:(_) . ll—Vi []
[ :mé %
Insu- Channel-to-PC Photocoupler — [:;:: :
lation -
Bet. channels Conductive s 9
Current consumption 70mA (5V), 1T0 mA (24 V) ] 5 O
- 5 0
External wiring 2-core shielded (50 m or less) — K 7
© »
Weight Approx. 420 g I % w
— s ®
- e (O]
SHTACH @
Terminal Signal
No. name
1 NC
2 NC
3 NC
4 NC
YAGC 0 8H . .
Relationship between 5 0(-)
1 d digital data
analog and digi a p o)
Ao
T (=)
20mA-- -~ ~-~- =~ -~ d 8 1(+)
Output !
current i 9 2(-)
L]
L 12mAT- — =~ ! ! 10 x+)
7 ' H 11 3(-)
! |
amA || ) 12 3(+)
0000 007F 00FF 13 NC
Digital data " NG
15 NC
If the external load resistance exceeds 510 Q, the 20 mA maximum current requirements 16 NC
may not be satisfied. 17 NC
Unused channels must be jumpered. 18 NC
19 NC
20 NC
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. Terminal
I E 1
tem Type YAGC12H xternal view assignment
Module name 12 bit analog current output module
No. of channels 4 channels/module ko8 _O_/ E
Output current range 4t0 20 mA DC ot e =
o) k-
Resolution 12 bits = 5 '
LTI s ¥
. . "H-) - ]
Conversion time 5ms —- =z
(4) !
Total accuracy 10.5% (full scale} il E: ‘
l(—: T
External load resistance 0 to 500Q e EE‘ '
M-y ] ""; v
wm; 5
Insu- Channel-to-PC Photocoupler —— E::‘:’I "
lation ° "
Bet. channels Conductive — e g
-] “*
Current consumption 60mA (5V), 190 mA (24 V) H ]
- w
External wiring 2-core shielded (50 m or less) k3 7
5 »
Weight Approx. 420 g - s w
e
1 8o X
@ HITaCH O
Terminal Signal
No. name
1 NC
[: 2 NC
3 NC
4 NC
YAGCI12H 5 o(-)
Relationship between
analog and digital data 6 0(+)
Ao q 1(=)
3+ 20mAd - oo e ; 8 1(+)
- | 9 2(-)
o3 Output !
curren?z A ! 10 2(+)
e " : 11 3(-)
] I
' : 12 3(+)
L]
AmA ‘ 5 13 NC
0000 07FF OFFF
Digital data 14 NC
15 NC
) 16 NC
If the external load resistance exceeds 510 Q, the 20 mA maximum current requirements
. . 17 NC
may not be satisfied,
Unused channels must be jumpered. 18 NC
19 NC
20 NC
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8.6 Specification of the Resistance Temperature Detector Input Module

Item Specification Surface shape Terminal shape
Type XRTDOIH
W
Resistance temperature Platinum resistance lemperature detector x: e C) D
detector (P1,100 0, 2 mA)
Temperature conversion data | 15 signed bits (lower 2 bits Oin the normal e m;m @]
state) 5° Iz
Conversion time 1 s /4 or 8 channels max. cHI 8; =
Accuracy 10.6°C (0 to 100°C) 33
Measuring temperature range | -50°C 10 400°C Gu aﬁg =
Insula- | Between channel and | Photocoupler dielectric strength: 1 minute at ‘&" =
tion internal circuit 550 VAC CH3 ra., =
Between channels Non-isolation Z@ X
No. of channels & or 4 channels switching cHe ,ﬁi" ::
Internal supply current 0.16 A(DCS5V), 0.1 A(DC24 V) ﬁi] X :
Weight About 500 g o Ry =
External cable Shielding cable (Max. 200 m for each channel) o ’@i X
o Bl
External cable resistance Total resistance of 8 channels max. 400 'ﬁ: =
No. of occupied points 128 points (8 channels), 64 points (4 channels) CH? 7&" :
@ruTacH )
o Ol
Resisance sempersre Pin No. | Signal PinNo. | Signl
detector (Pt 10002) A o[ SETouH 1 NC 21 V3
g 2 NC 22 [3
The current at the voliage Input 3 NC 23 V3
terminal is minute. f N 54 3
\
Four-wire ZmA 5 NC 25 V4
mA
2= . 6 NC 26 [ 4
\ 7 NC 27 V4
The current at the voltage Input
\lcnninll is minule. Vi 8 NC 28 [ 4
Three wir T 9 Vo 29 V5
sysiem / ZmA l 0 [ 0 3 0 [ 5
11 vV 31 V5
12 Io 32 [5
LI\ . 13 V1 33 V6
‘WO-Wwire 2mA
system  No connection 14 I 1 34 I 6
Fi ion,
shor the current 15 V1 35 V6
terminals. 16 [1 36 16
17 V2 37 v7
18 [2 3 [7
19 V2 39 V7
20 I2 40 I7
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Chapter 9 Communication Function Module

9.1 Outline

The communication function module is used to transmit control information between the host computer and
programmable controller (PC) or between PCs.

When constructing a host link system, CPU link system, or remote 1/Q system, the communication function module
(COMM-2H, LINK-H, REM-MAH, eic.) corresponding 1o it is used.

A BASIC module which performs arithmetic using the BASIC program and selts the result in the intcrnal output as
1/O information of the PC and a GPIB module which constructs an automatic measuring system are available.

BCOM-H and BOLINK-H in which a COMM interface board which is used 10 allow easy connection of the above
communication functicn module to a B16 scries personal computer, optical CPU link interface board, and support
software for the Lwo are set are available.

Furthermore, a graphic display system GM-4000 system which transmits or reccives data 10 or from the CPU link
module and displays and monitors thosc data on a large (20 inch) graphic display at high speed is available.

A liquid crystal graphic monitor display GMD-100H which uses a liquid crystal display with a small touch panel is
also available.

As mentioned above, the H-serics PC may be equipped with not only the communication function module for control
but also various systems for supporting the communication function.
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9.2 Communication Function Module List

No. of | Supply current (A)
Product name Type Specification °°‘_3“Pi°d DC DC Remarks
points 5V 24V
Intelligent COMM | COMM-2H | One port of each of R§232C and RS422 32 #1 - 1 module / basic
module (2-slot width) 0.80 base of CPU
Intelligent GP1B GPIB-H One IEEE-488 GPIB pont (2-slot width) 32 0.35 - 1 module / basic
module base of CPU
LINK-H CPU link (eoaxial) (2-slot width) - 0.80 - No cable and
XCPU link connector atiached.
module OLINK-H | CPU link (optical fiber) (2-slot width) - 0.80 ~ | 2loops / basic base
of CPU
REM-MAH | Remote 10 (coaxial) master station - 0.60 - No cable and
(2-slot width) connecior atiached.
OREM-MH | Remote 1/O (optical fiber) master station - 0.60 - | 4 modules / basic
Remote 1/0 (2-slot width) base of CPU
module REM-LOH | Remote 1/O (coaxial) local station - #2 - No cable and
(2-slos width) 1.60 connector attached.
OREM-LH | Remote I/ (optical fiber) local station - #2 - | 10 local stations /
(2-slot width) 1.60 master station
REM-MMH | REM Remote IO MINI (twisted pair} master 128 0.15 - No cable attached.
Remote [/O MINI station (1-slot width) 13 local stations /
module REM-LMII | Remote 1O MINI (iwisted pair) local station 128 0.15 - master station
(1-slot width)
BASIC module BASIC-H BASIC language corresponding module - 1.50 - 1 module / basic
(3-slot width) base of CPU
B16 COMM BCOM-H COMM interface card for B16 - - -
interface
B16 OLINK BOLINK-H | OLINK interface card dedicated to B16I:X-II - - -
interface
XGraphic monitor | GM4*** 20" CRT graphic monitor contained in CPU - - -
system GM-4000 link
Graphic monitor GMD-100H | Touch pancl liquid crystal display. CPU, - - -
system display COMM, and remote 1/O local station module
connecled.

#1: The supply current of the COMM module when the programmer (PGM-GPH, PGM-CHH) is connected is 1.3
A. (No optional interface should be used.)

#2: The supply current of the remote 10 module local station is the one when the programmer (PGM-GPH, PGM-
CHH) is connected. (No optional interface should be used.)

For details of each communication function module, refer 1o each module manual (instruction manual).
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9.3 Structure and Specification of Communication Function Module

9.3.1 Remote I/Q module of host station

Parts Name

® 7-segment:

display Type
® Module setscrew

Type and Name

REM-MAH REM—-MAH
HITACHI ,— ® Host station
@ Transparent = status display
cover LED
s%n REC Eg /
o .
® Ecror dlstplay Weight Approx. 660 g
| _— selector switch
@ Reset switch @ Dimensions
~ RES {mm)
] T~ ® Error clear 70.5 130 |
switch 445 y
CHECK
® Check mode H = T ey
selector switch — | oFF
RXD
o w
® Signal w 1=
receive connector —— TxD =a
O @ @ Bypess cassette A L
® Signal |~ setscrew s
send conn I@] @’ cQ C{
ector w3
oD -
e
i 40 b5
Parts Name and Functions
No. Name Functions
Module setscrew Fixes the module to the besic base.
Transparent cover LED and switch cover
Reset switch Hardware reset switch of remote host station

Check mode selector switch

Check mode select/release switch

Signal receive connector

Coaxial cable connector for RxD signal reception

Signal send connector

Coaxial cable connector for TxD signal transmission

T-segment display

Displays a 4-digit error code as follows:
During normal operation: Notdisplayed
During error: An error code is displayed.

Host station status display LED

@ QIPV®|®|®|E

SEND: Displayssending data. (Hardware)
REC: Displays receiving data. (Hardware)
ERR: Lights only when an error occurs.

Error display selector switch

Displays error thorugh switch selection.

Error clear switch

Clears the error display.

Q@@

Bypass cassette setscrew

Fixes the bypass relay cassette to the moduie.
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9.3.2 Remote I/O module of substation

Parts Name

—- ® Module setscrew
@ 7-segment
display _\ {gﬂ,
® Substation status
display LED
@ Error clear /
switeh ™~_| 000 ® CPU status
QO0O00O0 display LED
® Transparent.—< _
cover R ~o @

@ Substation No.—]
setup switch

® Reset switch —/
® Check mode- ~/

selector switch

= )

; /

RxD R RxD—T
/o ;

Q)

R TxD

oF
O

18

@ Signal send
connector

Parts Name and Functions

\@ Error display

selector switch

@ Peripheral
device connector

— 3 Signal receive
connector

— @ Bypass cassette

setscrew

Type and Name
Type
REM—-LOH
Weight Approx. 660 g
Dimensions
(mm]}
70.5 130
[
[34_5_.4.11.
5T
132
8
=5 | ]
+
o
1| OO0 d
@0 |t d
e
lo-40 ote 55— o

r4
)

Name

Functions

7-segment display

Lights when connected to the remote link. Goes out when
disconnected from the remote link. Displays an error information if
an error occurs.

Error clear switch

Clears the error display.

Transparent cover

LED, switch and connector cover

Substation No. setup switch

Sets a substation number (0 to 9) by using the rotary switch.

Reset switch

Hardware reset switch of remote substation module

Check mode selector switch

Check mode on/off switching and selecting switch

Signal send connector

Coaxial cable connector for TxD signal transmission

Module setscrew

Fixes the module to the basic base.

Substation status display LED

SEND: Displays sending data. (Hardware)
REC: Displays receiving data. (Hardware)
ERR: Lights only when an error occurs.

CPU status display LED

or Force).

Displays the CPU operation status (Run, Simulation, Halt, Error,

Error display selector switch

Displays error through switch selection.

Peripheral device connector

connection

RS-232C port connector for pheripheral device and host computer

Signal receive connector

Coaxial cable connector for RxD signal reception

@@ @O © VIR I®| @

Bypass cassette setscrew

Fixzes the bypass relay cassette to the module.
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Remote [/O Module Specifications

Item Host station (REM-MAH)} Substation (REM-LOH)
General Operating temperature 0t055'C
Storage temperature -10t0 +75°C
Operating humidity 20 t0 90% RH (without condensation)
Storage humidity 10 to 90% RH (without condensation)
Current consumption Approx. 600 mA (5 VDC) l Approx. 1.6 A (5 VDC)
Dimensions T70.5Wx 210H x 130D (mm)
Weight Approx. 680 g Approx, 760 g
Functions Maximum No. of medules Up to 4 per CPU Up to 10 per host
station(REM-MAH)
Maximum No. of remote points | 512 points or 32 words (for each host station)
Baud rate 1.5M bps
Protocal Half-duplex, serial transmission frame synchronization

Medulation Base band

Refresh time Up to 15 msec per 512 points (when 10 substations are
connected)

Error check CRC [ CRC sum check

Self-diagnosis System ROM/RAM check
Watchdog timer check
Transmission loopback check
Transmissi {Cable Between stations 500 m
onpath |length Total length 500 m
Error station processing Bypassing

Cable and connector used

AMP 227222-3 remote host and substation connectors
5D-2V shielded coaxial cable (optional)
Hirose's BNC-P-5DV cable connector or equivalent (optional)
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9.3.3 CPU link module

Parts Name

® Station No. setup
switch

0]Oo
@ Reset switch — "

@ Check mode B
selactor switch

@® Signal send

@
| ©
nnector
connec \TXD
0"0

Type and Name

O/ o

4

LINK~-H
LTI | |) Ot
display
SENDREC ERR } @ Modulestatus
display LED
Error displ‘ay
‘Q‘ selector switch Weight Approx. 670 g
. ® Error clear - -
switeh DlmenSI)ons
{mm
CHECK 1.8 =
144, 50264 l
H wrrox
RXD
uwy
-~ - Signal 2
receive: ~1
connector
OO @
O\e °2
m '*1

Parts Name and Functions

18] 4 000
' 40 55

No.

Name

Functions

7-segment (4-digit) display

Normal operation: The link connection/disconnection information is displayed.

During error; An error information is displayed.
@ | Module status display LED SEND: Displays sending data. (Hardware)
REC: Displays receiving data. (Hardware)
ERR: Lights only when an error occurs.
@ Error display selector switch | Displays errors through switch selection.
) Error clear switch Clears the error display.
® | station No, setup switch Link station number setup switch
® | Resetswitch Link module reset switch
@ | Check mode selector switch | Chech mode select/release switch
® Signal send connector Coaxial cable connector for TxD signal transmission
@ Signal receive connector Coaxial cable connector for RxD signal reception
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CPU Link Module Specifications

Item Specifications
General | Operating temperature | 0to 55°C
Storage temperature | ~10to +75°C
Operating humidity 20 to 90% RH (without condensation)
Storage humidity 10 to 90% RH (without condensation)
Current consumption | Approx. 800 mA (5 VDC)
Dimensions 70.5W x 210H x 130D (mm)
Weight Approx. 690 ¢g
Functions No. of link modules Up to 64 per system ( per an loop)
connected
No. of modules mounted | Up to 2 per CPU (2 loops per CPU)
No. of link points 1K words per loop (2K words per 2 loops)
Data transmission and | Shared data area
reception
Data area assignment | Set the parameter from a peripheral device
identification
Station number setup { 0 to 63 by rotary switch
Baud rate 1.0Mbps
Protocol Half-duplex, serial data transmission with frame
synchronization
Communication method | Talken passing
Moduiation Base band
Refresh time Approx. 270 msec (maximum) for 1IK-word data
transmission if 64 stations are connected (except
for simultaneous aceess from peripherals via the
link)

Error check CRC, overrun check, timeout, line disconnection,
and parameter error (such as duplicated station
number setup and overlaid link area)

Self-diagnosis System ROM/RAM check
Watchdog timer check
Transmission loopback check
Transmis- | Transmission path type [ Loop
sion path |Cable Between 500m
length stations
Total length | 1,000 m
Error station processing | Bypassing

Cable and connector
used

AMR 227222-3 CPU link module connector
5D-2V shielded coaxial cable (optional)
Hirose's BNC-P-5DV cable connector or
equivalent (optional)
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9.3.4 Intelligent serial port module
Parts Name Type and Name
@ Status disp]ay\ @
LED ——— Type
COMM-—-2H
@ Station No. Weigh
setup switch - eight Approx.510g
\\ - RR CLR.
' Dimensgons
| T~ @ Error clear- {mm
RES MODE switch
® Reset switch & . 130
» 0.5
Riscrsazs | . @ Mode
selection. 445
switch e a: T TrCrCrITe
4 L= =)
%
® Communicati(%
parameter’ RS 422 RS 232C
setup switch 0
. @ RS-232C =
® RS3-422 terminal __4 ™ connector —
o
block 0o O
@ 00 (&
10
55
Parts Name and Functions
Nao. Name Function
@ Status display LED Displays the RS-232C or RS-422 status and module status by LEDs
during communication.
@ Error clear switch Clears the error display.
9 Station No. setup switch Sets a station number (0 to 31) by the rotary switch.
@ Mode selection switch Selects the check mode and start method.
& Reset switch Hardware reset switch of COMM module
© |RS-232C and RS-422 communication | Sets the RS-232C and RS-422 data transmission speed, parity, and data
parameter setup switch length by DIP switches.
@ RS-232C connector For peripheral and host station connection
& R5-422 terminal block For host controller connection
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Specifications of Intelligent Serial Port Module

Item Specifications
General Operating temperature 010 55°C

Storage temperature -10t0 +75°C

Operating humidity 20 to 90% RH (without condensaticn)

Storage humidity 10 to 90% RH (without condensation)

Current consumption Approx. 800 mA {5 VDC)

Dimensions 70.5W x 210H x 130D (mm}

Weight Approx. 650 g

Functions No. of link modules connected | 1 per CPU

Interface RS-232C port: 1
RS-422 port: 1

Baud rate 3006, 600, 1200, 2400, 4800, 9600, or 19200 bps (switch
selectable)

Communication Half-duplex

Synchronization Start-stop

Activation Started by the command from host controller (Can also be
requested to start from H-series)

Transmission Serial transmission (bit serial)

Transmission code ASCII

Transmiss'ion code Start bit

configuration . Parirty bit

Transmission data (even or odd)

(7 or B set by switch) Stop bit

t {lorZset
by switch)

2002' (22120 2v 28 |2t |2

Transmission code send

From low-order bits 2° of each character

sequence

Error control Vertical parity check (even or odd set by switch)
Overrun check
Framing check
Sum check (set by switch)

Transmission unit In units of messages {variable-length}

Maximum message length

503 bytes/message (including transmission control
characters)

Communication mode

Untransparent mode (No binary data can be sent or
received.)

Transmission path

Cable connection

RS-232C : 1:1
RS-422 1:n(upto 32)

Cable and connector used

RS-232C : 12-pair twisted cable (entire
shielding, 15 m long maximum)

RS-422 2-pair twisted cable (shielded, 250 m long
maximum)

Cable connector

RS-232C: Hirose's HDAB-15P connector or equivalent
(option)

RS-422 HDA-CTF housing type or equivalent
(option)

COMM-H connector
RS-232C : Hirose’'s RDAB-155-LN or equivalent
RB-422 . 6-pole terminal block
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BASIC module

(a) Stucture of the BASIC module

[Type] BASIC-H
Approx. 2.0 kg

IDimensions (mm)l

{219.4)

135.4 ‘
- T—tAA'A' -

T8 (89)

210

(113)

No. Name Function
@ | Reset switch The BASIC module is reset on a hardware base.
RUN The LED is on in the RUN staws.
@ | Status indication LED ERR Thc LED is turned on when an error occurs in the microcomputer
in the BASIC module.
CELL.E { The LED is tumed on when the RAM backup battery is replaced.
® | Battery cover Open the cover when replacing the battery.
Screws for fixing the module. Tighten them securely. Use a Phillips
screwdriver 1o tighten the set screws if possible. The suitable driver size is as
follows:
@ | Module fixing screw
T e
6~Bm 6~ Bmm
® | Terminal connecting  { Connectors for connecting the terminal device and host computer
connector
@ | Peripheral equipment | Connector for the cable (GPCB-02H) for connecting the peripheral equipment
connecting connector { (GPCLOIH)
@ | 7-segment indicator | Error code indicator of the BASIC module
® | Error clear switch The switch clears the content of the 7-segment indicalor and error history.
(When a severe failure occurs, the switch will not function.)
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(b) Basic specification of the BASIC module

Item Specification
CPU HDG681HCO00-8 (8 MHz) or equivalent
System ROM System program area: 128k bytes
System RAM System memory arca: 64k bytes (backup)
Memory User RAM User program area: 64k bytes (backup)

Symbol arca: 51k bytes (backup)

System common RAM Communication arca with CPU module: 2k bytes

Language TTI-BASIC (special real-time multitask)

Genceral purpose ierminal General purpose port (based on RS§232C), 3 cach (non-isolaled), asynchronous method,
connection port half duplex communication method, cable length 15 m max., 300, 600, 1200, 2400, 4800,
9600 bits/s (9600 bits/s only for transmission)

Interface Peripheral equipment Peripheral equipment connection port (based on RS$232C), 1 each (non-isolated),
connection port (for GPCJ) | asynchronous method, half duplex communication method, 4800 bits/s (fixed)
H-series PC connection Directly connecled to the system bus (on the basic base)
interface
Hardware delection Forced stop of the microcomputer by the walch dog timer

RAM area parity check
Battery voltage error detection

Maintenance Undefincd address access detection
function Software detection Program area sum check
RAM read or write check
Error history read
Power error detection
Ambient temperature 010 55°C (during operation), -10 to 75°C (during storage. The memory contents are not
guaranteed.)
Humidity 010 90% RH (no dew condensation)
General Supply voltage 5 VDC (supplied from the H-series basic base)
specification | Internal supply current 1.5A (5VDC)
Dimensions {mm) 106 (W) x 219.4 (I1) x 135.4 (D) (for 3 slots)
Weight Approx. 2.0 kg
Satement 48 types including PRINT, INPUT, START, STOP, TASK, CIRCLE, etc.
Instruction Command 11 types including AUTO, RUN, LIST, CHECK, RENUM, eic.
Function 36 types including SIN, COS, BCD, BIN, SQR, EXP, LEN, cic.

Note: Based on RS-232C: The connector is a 15-pin D subconnector. For further details, refer to the BASIC module manuat

(instruction manual).

NOTE: When the BASIC module is to be used, a CPU module corresponding to the BASIC module is necessary.
The CPU module corresponding to the BASIC module is as shown below.

{1} CPU-**Ha, CPUP-**H, CPU2-**H

[2]1 CPU-**H which has an indication of FOR BASIC on the front of the case
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(c) Function specification of the BASIC module

Running method RUN Symhrmi'zcd with rum‘ﬁng (RUN) of lI.w CPU .
Debug RUN Specification of execution from the peripheral equipment (GPCL)
Task control No. of tasks Max. 17 tasks
Processing method Priority processing method in the order of task numbers (0 1o 16)
Timer control Time base In units of 10 ms (1/O time-out check: in units of second)
LED lamp RUN: BASIC-H on-line
ERROR: BASIC-I emergency slop
CELL.E: BASIC-H battery error
Status display 7-segment 2 digits:  Troubleshooting error code
Special internal output | ERROR: BASIC-1I emergency stop
RUN: BASIC-H on-line
READY: BASIC-H start completion
CELL.E: BASIC-H battery emror

Asynchronous transfer

Transmission sign

Task start

1 start bit, 1 stop bit

1S 7 (even pan'ly)
HS 8 (no panity)

By receiving a stant code (2FLI)

General purpose | Non-protocol terminal | The procedure is prepared by the user.
port (CRT) | VG620 by Victor Data Systems, Ltd.
(Prinier) | XSPBOT by EPSON (A serial interface board is necessary.)
(CGT) | One of CGTS560NR, F560), F640), and F740) by Nihon Computer Kogyo, Lid.
(Personal computer) | B16 series by Hitachi, Ltd.
Common P 1/O Word and bit common internal output, 1024 words (WMO000 to WM3FE, M000O to
M3FF)
Bit internal output, 1986 bits (RO00 10 R7BF)
Bit special internal output, 64 bits (R7C0 to R7IF)
Word internal output (The output varies with the memory cassetle type.), Max. 50176
words (WRO0000 10 WRC3FF)
CPU relations Special word intemal output, 512 words (WRF000 to WRF1EF)
Link area, 1034 words, 2 loops (WL0000 to WLO3FF, WL1000 10 WL13FF) (L0000
to LO3FFF, 1.10000 10 L13FFF)
Exclusive control RESER VE/FREE
management
Task start By the START instruction of the sequence program. The 4 key of the terminal is
uscd 1o starl the task.
(1) Definition of the communication port
(2) Display of self diagnosis information
Peripheral {3) Recording, regeneration, integration, check, deletion, and name change of a floppy disk
function

{4) Inidalization

(3) Preparation, correction, display, and printing of a program

(6) Transfler and check of a program

(7) End of use

- 140 -




Chapter 10 Sophisticated Function Module

10.1 Outline

The following sophisticated function modules are available,

(1) Counter module

The counter module reads and counts high-speed pulses which cannot be read by a normal input module or
program. Conditions can be outputted by entering a set value by the sequence program. The following two
types of counter modules are available depending on the function.

(a) 16-bit and 1-channel counter module (Type: XCUOOLH)

(b} 32-bit and 2-channel counlicr module (Type: XCU232H)

(2) Interruption input module (Type: XINTOAH)

The module halts the normal scanning of the CPU module for an external interruption and executes the
interruption handling program on a priorily basis.

(3) Positioning module

The module controls highly accurate positioning of the pulse motor or servo motor. The following three types
of positioning modules are available depending on the function.

(a) 1-axis pulse train output positioning module (Type: POSIT-H)
(b} 2-axis pulse train output positioning moduie (Type: POSIT-2H)
(c) 2-axis analog output positioning module (Type: POSITA2ZH)

(4) ASCII module

The module ransmils or receives data 1o or from the programmable controller (PC) in the ASCII code. The
following two types of ASCII modules are available depending on the {unction.

(@) ASCH module (Type: ASCII-1H) which outputs data in a format which is registered in the CRT or printer
(b) ASCII module (Type: ASCII-2H) which reads and stores ASCII dala from a bar code reader

(5) Real-time clock module (Type: CLOCK-H)

The module controls data by time using the clock function and timer function.

Chapter 10

(6) Serial 1/0 module (Type: SIO-H)

The module can connect and control various external devices by the non-protecol communication port (RS-
232C, RS-422).
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10.2 Sophisticated Function Module List

No. of Supply current (A)
Product name Type Specification °°?“Pi°d svpc | 24 vDC Remarks
points

Counter XCUOOIH | 32-bit and 1-channel counter input 50 kHz 128 0.30 0.10 | Extemnal 101030
module XCU232H | 32-bit and 2-channel counter input 100/5 kHz | 128 0.16 - | YDCrequired

POSIT-H 1-axis pulse train output 25 to 100 k pulses/s 128 0.10 - #*1:

Remote local sta-
Positioning POSIT-2H | 2-axis pulsc train output up to 200 k pulsesfs | 128 0.35 — | tion unmountable
module Extermal 5 VDC
| required
POSITA2H | 2-axis analog output positioning 128 0.55 - Exiemal 24 VDC
(2-slot width) required
Interruption input | XINTOAH | Interruption input module 32 0.12 - 1 module / CPU,
module remote local sta-
tion unmountable

ASCII-1H Corresponding to CRT terminal or serial 128 1.00 - Remote local sta-
ASCIH module prinier (2-slot width) tion unmouniable

ASCII-:2H | Corresponding to bar code reader 128 1.00 -

(2-slot width)
Serial ime clock | CLOCK-H | With serial time clock timer function 128 0.10 -
Serial 1/0 module | SIO-H One port of cach of R5-232C and RS8-422, 128 1.00 -
insulated, non-protocol

#1: “Remote local station” indicates a remote 1/O local station or a local station of a remote 1/O MINI module.

For further delails of each module, refer 1o each manual (instruction manual),
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10.3 Structure and Specification of Sophisticated Function Module

10.3.1 High-speed counter module

Parts Name Type and Name
]
(@ Module set Type XCUOOIH | XCU232H
gcrews (two)
@ Operation____ @ LED board/ Name High-speed counter module
display LED connector
@ Terminal
[ screws Dimensions l
s tmm 130.0
EH @ Termina! block .._.{35 0 95.0
° setscrews
| St | I
@ Module cover
[—]
=
=~
e
i -
Parts Name and Functions
No. Name Function
Q@ Output display LED Lights during output on.
@ Module cover Module cover having the LED display function
@ Module setscrew Fixes the module to the basic or expansion base.
@ LED board connector Cable connector for LED board connection at the terminal block cover
® Terminal screw Crimp terminal setscrew (M3 x 61)
® Terminal block setscrew  |Fixes the terminal block to the module.
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(a) High-speed counter module specifications

Specification
Item XCUOOIH XCU232H
Count pulse frequency | 50 kHz maximum Maximum 100 or 5 kHz can be switched, 2
channels
ON Swi12vVDC Input supply | 10 t0 26 V, 0.07 A, 2 channels
Input pulse voltage
voltage level | OFF 0102 VDC 172 or 1/4 of supply voltage (Can
be switched)
Count pulse width 5 ps minimum (for ON and OFF) ON: 4 pus min., OFF: 4 s min. (80 us at 5 kHz)
Marker pulse width 10 us minimum 10 ps min. (200 ps at 5 kH2), inversion function
Input impedance Approx. 20 k€2 (The 2.2 k€2, built-in pull-up resistor can be selected with external jumppr)
Insulation Photocoupler Photocoupler (The channels are not isolated
from each other.)
3 points A: Phase A Phase difference Normal rotation: +90°C * 45°C
Input ;‘;'n‘t’sf pulse input B: PhaseB  beiween Aand B Reverse rotation: —90°C t 45°C
signal M: Marker
Polarity Negative common in the module

A ~—-J l | | A
Count up B _m 1 f Tl
(al:i?ilist:on) —{ 90" —

2.phase Phase B is 90" delayed from phase A.

input

— s W py NS ey
Count down f 1 ‘—‘—
——-[ 90° Iy-—

(subtraction)

Phase B is 90* delayed from phase A.

Buili-in power supply 12 VDC + 10% (Maximum cutput carrent: 50 mA); pulse encoder signal power supply

for input

Output voltage 1010 30 VDC

Load current 0.5 A maximum

Signal output Transistor (open collector)

Minimum load current  { 1 mA minimuom

Output ON - OFF/{ 0.5 msec maximum

Output | delay time | OFF — ON] 0.5 msec maximum

signal | Vohage drop during ON | 1.5 VDC maximum (at 0.5 A)

Insulation Photocoupler
No. of output points 2 (OUT1 and OUT?)
Leakage current 0.1 mA maximum
Polarity Negative common in the module
Extcrnal power supply | 10 to 30 VDC (0.05 A of current consumption)i#
for signal output
Diclectric strength 1 minutes at 250 VAC between housing and exiemal terminal
Operating 1emperature 010 55°C
Operating humidity 20 10 90% RH (without condensation)
Dimensions 35W x 210H x 130D (mm)
Weight Approx, 500 g

% The current flows to the SO terminal of cutput circuit and lost.
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Specifications

ltem XCUOO1H (1-channel counter) XCU232H (2-channel counter)
Count range HO00GO H00000000
010 65,535 I 0104,294,967,295 |
HFFFEF HFFFFFFFF
« Dual-phase pulse count {up or down)
Counting « Single-phase forward/reverse pulse count
{Dual or single phase switch selectable)
» 1 point per one set value (open collector)
Output « Qutput holding with set value equal to counter value
« Output with set value less than counter value (Switch selectable)
Marker 1 point (The counter value is reset by this signal.) 1 point / channel, 2 channels (The count is reset direcily
by this signal.)
Operating = Counter value display (bit display) (A, B, M, UP, DOWN, lg/2g, >, =, underflow, overflow,
display - Output and pulse input display CE, ME, OE, OUT}, 2 channels
» Count register « Read register {32 bits) (for reading the current value)
« Set value (0) register + Write register (32 bits)
Register - Set value (1) register (for writing the current value and comparison valug)
» Status/control register * Status registers 1, 2
» Control registers 1, 2
+ Count value preset » Current value setting
» Count value readout + Current value reading
« Set value wnung » Comparison value setting
* Sel value reading » Comparison value reading
Function

» Status reading
Set value = Count value (laich)
Set value is less than count value
Overllow (carry)
Underflow (borrow)

= Staus reading
Comparison value = current value (laich)
Comparison value < current value (level)
Overflow flag (laich)
Underflow flag (level)

+ Countable or uncountable when the CPU is siopped
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10.3.2 Interrupt input module

Parts Name Type and Name
! é é‘.; < iy
T =E '3 Type Name
® Module setscrews
{two) = XINTOAH Interrupt input module
@ Input % 3
display ® LED bo;rd =
LED connector % =
E -
= A Dimensions
. E O (mm)
B ® Terminal screws ()
: O 130.0
B ay 4 %E‘ 35-0| 95.0
= <3 %% _r =
.;Q 33 @ [JA
@® Terminal block .gf S0
setscrews 3 @ @
_E: & O
3 +
@ Module 3. ® ® e
cover L @ @ =2
3 dS@ ~
+
'E;\ L-)
@ revagve
Parts Name and Functions
No. Name Function
() Output display LED Lights during input on.
@ Module cover Module cover having the LED display function
@ Module setscrew Fixes the module to the basic or expansion base.
@ LED board connector Cable connector for LED board connection at the terminal block cover
)] Terminal screw Crimp terminal setscrew (M3 x 61)
® Terminal block setscrew  |Fixes the terminal black to the module.
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T . Terminal
Item ype External view assignment
Module name Interrapt input module
Input voltage 1Ct0 30 VDC raater 1 O
a0
Input impedance 2.2K ohms g ; — AToan
o3| 7 P
Input current 5mA (12 VDC)or 10 mA (24 VDC) o4l . T{“_ :
=] H ‘JT
Se Hy
- i 7 (=2
Oper Min. ON 9VDC g M vyl
ating =2 By
ltage | Max OFF 3.6 VDC 2 [—_J
e o s
Input ON —+ OFF 1 msec. an e
delay ois|” B |
OFF —ON 1 msec. (8
No. of input points 16 points/module (8 points/common) o
—] 5
Polarity None '5,:
tﬂ
Insulation Photocoupler T 'n‘.;
T
Current consumption 0.12A (5VDC) - 'E;
Weight Approx.370¢g .___° ~
@ raracH _O‘\
Terminal Signal Terminal Signal
No. name No. name
1 COMO 21 NC
2 NC 22 NC
0
7)_7_‘;_0 3 X00 23 NC
5 60—
oy )JE‘- 4 X01 24 NC
; ] }““—“; 5 X02 25 NC
wd p o 8
575 = 6 X03 26 NC
ﬂ 7 X04 21 NC
LOM
HE—o 8 X05 28 NC
[ J
1 XINTOAH 9 Xo6 29 NC
(Nopolarity) 10 X07 30 NC
11 comi 31 NC
12 NC 32 NC
13 Xo8 33 NC
14 X09 34 NC
15 X10 35 NC
16 X1 36 NC
17 X12 37 NC
18 X13 38 NC
19 X14 39 NC
20 X15 40 NC
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10.3.3 Positioning module

Parts Name Type and Name
Tro!li;}l Module Type Name
e setscrews _
Operation— : (two) / POSIT—H Positioning module
display LED |j= LED board ‘
: connector
Dimensions
: frmm)
Terminal screw
T~
130.0
Terminal block LSS—O'{ %5.0
satscrews \ A o ’_'_‘ (%)
Module cover -
i =)
| =
Q
4 o
POSIT-H side Outside Pin No. Signal name
SL 2 SL Signal input
3 MS Signal input
MS 4 NC
v 5 NC
[ i\ S1{5V) 6 NC
Q h CK,/CW 7 NC
G e
}\ jupmpp 8 NC
uD/CCW
—3 WE \I COM1 I_:{g_ 10 CK or CW oultput
§ 7 1=, P 11 UP, DOWN, or CCW output
5 Photocoupler COM?2 l_@ 2 COM 1
O -
| 7 or : 13 COM2
=1 1% Q Input ® '_r 14 Deviation 0 input
_’-’E_ == ©© 15 Z phase input
;E”T).I Y3 Input — 16 Home position LS input
) o ©
17 — OVER RUN input
T {3 Q Input 18 + OVER RUN input
H © T 0 19 CW manual input
Photocoupler 20 CCW manual input
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(21

Specification of the 1-axis pulse positioning module

Item

Specification

MS SL synchronizing signal

TTL level (Non-isolated)

CK/CW

Open collector output (max. 30 V, 70 mA) Photocoupler insulation

pulse output (Withstand voltage: 1 minute at 250 VAC)
Output UumDC Cw The pulse output method can be changed by the DIP swilch of the module.
Maximum leakage current 100 pA max.
Maximum voltage drop when power is [ 0.8 V (at an output current of 70 mA)
tumed ON
Input vollage 10.8 10 30 VDC
Input impedance 22kQ
Input current 5 mA (12 VDC), 10 mA (24 VDO)
Minimum voltage when {9 V min.
Input Operating | power is turned ON
voltage Maximum voltage when | 3.6 V max.
power is turned OFF
Input ON — OFF 1 ms max.
delay OFF — ON 1 ms max.
Polarity None
Insulation method Photocoupler withstand voltage: 1 minute a1 250 VAC
Intemnal supply current 0.1A(5VDC)
External supply cumrent 5VDC 5% 0.1A (for pulse train output driver)
General | Weight Approx. 500 g
No. of I/O cccupied points 128 points
Mounting restrictions Remote local station unmountable
No. of control axes 1 axis
Maximum command value 17,999,999 or 0 10 9,995,999 pulses
Basic Output frequency 25.0 10 100k pulses/s B
funcion | Acceleration and deceleration rate 1,250 1o 20,480k pulses/s?
(slope)
Position setting Absolute or increment
Output methed Pulse train and clock plus direction signal {(photocoupler insutation)
Synchronous running A synchronizing signal between the master axis and slave axis is used.
Auxiliary | Backlash correction 010999 pulses
function Start speed 25.0 to 100k pulses/s
Upper and lower limit setting 17,999,999 or 0 10 9,999,999 pulses
Automalic mode A scries of position data [rom the PC is used for positioning.
Manual mode An extemal clockwise or counterclockwise signal is used for positioning
and the position data is oulputted.
Mode

Retumn 1o origin mode

Optional return to origin

Low-speed return 1o origin

High-speed OFF engine return to origin

High-speed 2 return to origin

High-speed 1 return to origin

#1: The external supply current is a current flowing into the $1 1erminal.
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(b) 2-axis pulse positioning module

{11 Structure of the 2-axis pulse positioning module

-Pans Name
POSIT-2H

Weight Approx. 600 g

| Dimensions (mm)]

@ iammanntS g B
[ e
] @ =
@ s
Qenel
Qumtn
‘!' )
-]
| o . il
o R
r - i
® 1) L ®
L 130 [ | |
No. Name Function
@ | Module fixing screw Screws for fixing the module to the base (2 locations)
@ | Status indication LED The LED indicates the running status of the module.
@ | Eror clear switch The switch clears a data error, command error, or communication error.
@ | Reset swilch The switch rescts the moduie on a hardware basis. (The backup content is
reiained.)
® | Y-axis I/O connector This is a 16-pin connector (female) for inputting or outputting a control signal in
each axis.
® | X-axis 1/0 connector
@ | Output scuing DIP switch The switkch sets the pulse rain output methexd.
@ | Modulc mounting connector | Thisis a 50-pin connector for connecting the base and module,
@ | Lithium bauery This is a batiery to back up the common parameters and running data.
® | Battery connector The connector is used 1o ¢connect the lithium battery @,
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[2] Specification of the 2-axis pulse positioning module

Items Specifications
Internal supply current 0.35 A (5 VDC)
General | External supply current SVDC1 5% 0.1 A (for pulse train output driver) %1
Weight Approx. 600 g
Mounting restrictions Remote local station unmounteble

No. of occupied points / No. of slots

128 points / 1 slot

No. of control axes

2 axes (Concurrent 2 axes, independent 2 axes)

No. of interpolation axes

Linear interpolation function (concurrent 2 axes)

Positioning | Capacity

256 data in each axis

data Seuing method

Sequence program

Method

Absolute method
Absolute + increment method Seileclable in each axis

Increment method

Position command

17999999 pulses

Function Speed command

6.25 10 25k pulses/s
12.5 to S0k pulses/s
25 1o 100K pulses/s
5010 200k pulses/s

Selectable by the common paramcter

Acceleration and
Positioning | deceleration

Trapezoidal acceleration and deceleration (Acceleration and deceleration can be set independently in the
automatic mode.)

Acceleration and
deceleration rate

19.53 10 320k pulses/s?

39.06 10 640k pulses/s?

Selectable by the common parameler
78.13 1o 1280k pulsesls2

156.3 to 2560k pulses/s?
Acceleration Same as Speed command
Backlash correction 0 to 255 pulses
Upper and lower limits 17,999,999 puises
selling
Pulse outpul method Pulse train and clock plus direction signal (pholocoupler insulation)

Seleciable by the DIP switch

Reference point retumn function

Optional teference point rerurn, low-speed reference point return, high-speed reference point return 1,
high-speed reference point return 2

Manual (JOG) running A pulse is outpulicd by a manual input signa).

Memory backup Backup by & lithium batiery (Bauiery replacement: 15 minutes)

Mode at CPU siop The module can be run. (Daia should be stored in the memory of the module.)
CKCwW \ Open collector oulput {max. 30 V, 30 mA)

uise cutput )

upen e e e 250 VAG
CK: Clock The pulse output method can be changed by the T posttzH_ ) Outside

Output U/D: Disection signal DIP switch of the module. 1 -

10 Maximum leakage current 100 pA max. CKrCw
inierface Maximum voltage drop when | 0.8 V (al an output current of 3¢ mA) gﬁ UsDsCew |
power is lumed ON . CoMo e
Input voltage 10.8 10 30 VDC g E Photocoupler Ty
Input impedunce 22k0 u n cl?\::l —
Input current SmA (12 VIC), 10 mA (24 VDC) E Topa T
Voltage when power | 9V min. i —

Operating { is wmed ON -’iﬁ g Input

Input voliage Voliage when power] 3.6 V max T

is twrned OFF Photocoupler

Input ON — OFF 1 ms max.
delay OFF - ON 1 ms max.

Polarity

+ component in the module

Insulztion method

Photocoupler (Withstand voltage: | minute at 250
VAC)

#1: The external supply current is a current flowing into the SO terminal.
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(c) 2-axis analog positioning module

(11 Structre of the 2-axis analog positioning module

Parts Name

I

POSITA2H
0]
/\ Approx. 1.2 kg

[Dimcnsions (mm)]

0000~ — | H °

o] :g = [e

o
@ gl -
— R N
o = o
@ - =
w >~ [ |
o | :
®—F ®
(=]
o! | T
@ ® ju !: =)
= o [-]
— v ]
L 130 L |_ns [o
Name Function
Module fixing screw Screws for fixing the module 1o the base (3 locations)

Error clear switch

The switch clears a data error, command error, or communication error.

Reset switch

The switch resets the module on a hardware basis. (The backup content is
retained.)

Y-axis control input
connector

This is a 16-pin connector (female) for inputting or outputting a control signa! in

X-axis control input
connector

each axis.

Grounding screw

Class 3 grounding may be required.

Battery cover

The battery cover is attached to the battery. When replacing the batiery, remove
it

Baticry cover fixing screw

The screws are used to fix the battery cover.

Adjustment knob

The adjusiment knob is used to adjust the gain or offset of the analog output unit.

SVLED

The LED is on when 5 V for the encoder is outputied,

24 VLED

The LED is on when an external voltage of 24 V is outputied.

/O connector for Xand Y
axcs

20-pin conncctor for analog voltage output, feedback pulse, 24 V supply, and 5 V
outpul

Feedback pulse
magnification setting

The magnification of a feedback pulse [rom the encoder is scl.

Status indication LED

The LED indicates the running status of the module,

Lithium battery

This is a baticry 1o back up the common paramcters and running data.

Voltage limit setting pin

The pin is used 10 set the limiting value of output voliage.

o|®8® © 6o’ el o6 e o o|9elF

F/V function setting pin

The pin is used to wrn the F/V function ON or OFF.
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[2] Specification of the 2-axis analog positioning module

Itemns Specifications
Internal supply current 0.55 A (5VDC)
General | External supply current 24 VDC + 10 10 -15%, 0.35 A (for pulse train cutput driver) #1
Weight Approx. 1.2 kg
Mounling restrictions Remole local station unmountable
Output method The devialion between the command pulse set by the program and the feedback pulse is converted to an
analog vollage and outputted.
No. of occupied points / No. of slots 128 points / 1 slot
No. of control axes 2 axes {Cc 2 axes, independent 2 axes)
No. of interpolation axes Linear interpolation funciion (concurrent 2 axes)
Positioning | Capacity 256 data in each axis
data Setting method Sequence program
Funciion Method Absolute method, increment method, absolute + i thod, selectable in each axis
Position command +7,999,999 pulses
Speed command 6.25 10 25k pulses/s, 12.5 1o 50k pulses/s, 25 to 100k pulses/s, 50 to 200k pulses/s
Acceleration and Trapezoidal acceleration and deceleration (Acceleration and deceleration can be set independently in the
Positioning | deceleralion aulomatic mode.)
Acceleration and 19.53 to 320k pulses/s?, 39.06 Lo 640k pulses/s?, 78.13 10 1280k pulses/s2, 156.3 1o 2560k pulses/s2
deceleration rate
Backlash comrection 0 10 255 pulses
Upper and lower limits 17,999,999 pulses
selting
Pulse output method Analog voltage output {max. £10 V), with cutput veltage limit function
Reference point retum funclion Optiona] refcrence point return, low-speed reference point return, high-speed refercnce point return 1,
high-speed reference point returm 2
Manual (JOG) running A voliage is outpuned by a 1 inpwt signal.
Memory backup The set data is backed up by a lithium batiery. (Bauery replacement: 10 minutes}
Mode at CPU swop The moduie can be run. (Data should be stored in the memory of the module.)
Analog voltage oulput 110 V {A voliage between £3 V and £10 V can be set by adjustment.)
Output | Exwernal load resistance 2k min. Analog output
Total accuracy 11% (full scale value} circuit
5V for encoder Analog output circuit
Input volage 10.8 10 30 VDC
Input impedance 22k0
10 Input current SmA (12 VDC), 10 mA (24 VIXC)
interface Voliage when power| 9 V min.
Operating | is umed ON Control input
Input vollage Vollage when power | 3.6 V max. circuit
is turned OFF
Input ON - OFF | ms max,
delay OFF —» ON I ms max.
Polarity None

Insulation method

Photocoupler (Withstand voliage: 1 minute at 250 VAC)

Input vollage S5VDC t 5%
Input impedance 24040
Input current 14 mA
Feedback Minimum voltage 4.5V Feedback pulse
pulse when power is inpul circuit
input Operating | wmed ON
voltage Maximum vollage | 1.0 V max.
when power is
wmed OFF
Maximum operating frequency | 100 kHz

Insutation method

Photocoupier (Withstand voltage: 1 minute at 250 VAC)

#1: The external supply current is a current which is supplied between the input P 24-V terminal and GND terminal,
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[3] L/O interface specification

/O circuit

Analog
output
circuit
0
connector
for X and
Y axes)

+15V

¥k

D/A

Internal # K

circuit

YK

F/V

Control
input
circuit
/0
conneclor
for X and
Y axes)

Internal
circuit

AV

33—

H>H—4
[ o e B —

Inside the module

Outside the module

Feedback
pulse
input
circuit
o
connector
for X and
Y axes)

Internall
circuit

t

Inside the module

+ To pulse encoder

Quuside the module
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10.3.4 ASCII module

{a) Construction of ASCII module

ASCII-1H

ASCIH-2H
ﬁ Approx. 800 g
1) - -
@ [Dxmensnons (mm)]
o |Nele A
\\ o |_-® 70.5
i ] 130
= TN ;;"I L
e ® ="
&
@ 8
®
® e
@ w
o] h
&
251 55
No. Name Functon
(D | 7-segment display Normal status:  Displays the operating status of each mode.
Abnormal status: Displays error information
Indicators | SEND (SEND) Lights when send data is on the line.
@ |(Light- |REC(RECEIVE) Lights when receive data is on the line.
emitting | ERR (ERROR) Lights when an error occurs and its information is displayed on the 7-
display) segment display.
BAT.E (BATTERY ERROR)

@ | MODE CIIG/START/STOP (for change
of modes and suart/stop of the cassetie
magnelic lape unit)

This switch changes the operating mode, starts and slops the cassetle
magnctc lape unit.

@ | MODE (for setting of the operating

This switch sets the operating mode.

moxde)
® | PARAM (for setting communication The interface type, transmission speed, transmission code and other
parameters) requirements are set. Notice that the settings are entered only when power

is applied or when the RESET switch is turned on,

@ | CMT jack (1o be connected to the
casselle magnetic tape unit)

The ASCII module is connecled to the audio cassette tape recorder through
this port (for ransfer of 1ext data between them). The transfer rate between
the ASCII module and the CMT is 2400 bps.

@ | Battery

Lithium battery (LIBAT-H)
Battery to back up the user RAM

If the BAT.E indicator lights, be sure to replace the battery by a new
batlery within one week. 1tis recommendable to replace batteries
pericdically (every two yeats) before the BAT.E indicator lights.

@® | RES (Reset) switch

This switch is used to hard-reset the ASCII module.
(Press this switch to forcibly stop the operation in any operating mode.)

®@ | ERR.CLR. (Error clear switch)

When pressed, this switch clears the content of the 7-segment display if the
error cause is already removed. (If the error cause is not removed yet, the
error code on the 7-segment display is displayed back again.)

e

RS-232C/RS-422/RS-423 (interface
connector to be connected 1o a lerminal)

This connector connects the ASCH module to a terminal.

@ | Module fixing screw

This screw fixes the ASCII module 10 a basic base.
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(b) Basic specifications of ASCII module

(1] ASCH-1H
Item Specification
Operating temperature 0t 55°C
Storage temperature -10t075°C
General | Operating relative humidity 20 to 90% RH (Non-condensing)
specifica- | Storage relative humidity 10 to 90% RH (Non-condensing)
tion Current consumption 5VDC Approx. 1.0 A
Dimensions 70.5(W) x 210(H) x 130(D) (mm)
Weight Approx. 800 g
Module location Basic or expansion base unit (except the expansion base unit of the
remoie system)
Storage capacity of user memory 24k byles (backed up by battery)
Port (connected to terminal) + One port (insulated by photo-coupler)
+ RS-423, RS-232C, or RS-422
Edition of text data + Formaiting of text data
Possible to edit by connecting CRT or |+ Insertion/addition of daia to text data and deletion of data from text
GPC. (Floppy disk is also needed.) data
+ Scrolling up/down
Func- « Transfer of 1ext data beiween the CPU module and the user memory
. of the ASCII module by the sequence program (Reading and
tional writing)
. Reading and writing of text data
specifica- ‘ + Transfer of 1ext data between the ASCIL module and the terminal
ion (Input and output)

Code conversion

+ BCD & ASCH
+ BINARY & BCD & ASCII
* BINARY & ASCII

Audio CMT I/F (Audio cassetie tape

Interface with the audio cassetie tape recorder

recorder interface)

Transfer raie: 2400 bps

+ Waich dog timer

¢+ Sum check of system ROM
Self diagnosis

+ System RAM check (once at power-on)

+ Battery check (for battery-down and battery instailation)
Floppy disk Saving, loading and verifying the edited data to floppy disk.
(Only when GPC is connected.)
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[2] ASCII-2H

ltem Specification
Operaling temperature 010 55°C
Storage temperature -10to 75°C
General | Operating relative humidity 20 1o 90% RH (Non-condensing)
specifica- | Storage relative humidity 10 to 90% RH (Nen-condensing)
tion Current consumption 5 VDC Approx. 1.0 A
Dimensions 70.5(W) x 210(H) x 130(D} (mm)
Weight Approx. 800 g
Madule location Basic or expansion base unit {(except the expansion base unit of the
remote system)
Capacity of reccive data bulfer 20480 bytes (256 blocks) (backed up by baitery)
Port (connccted Lo bar-code reader) * Onc port (insulated by photo-coupler)
+ RS-423, RS8-232C, or R5-422
Func- Wriling of data from bar-code reader + Store the bar-code data read by the bar-code reader in the buffer of
tional the ASCII module.
specifica-
tion + The stored bar-code data is read as a program.

Self diagnosis

» Watch dog timer
+ Sum check of sysiem ROM
+ System RAM check (once at power-on)

« Battery check (for batiery-down and battery installation)
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{3]

Port specifications of ASCII module

Item

Specification

Port

specifica-

lion

Interface

+ Onc pont
+ RS5-423,RS-232C, RS 422

Transfer rate

300, 600, 1200, 2400, 4800, 9600, bps
(Swiich-sclcctable)

Transmission mode

Half-duplex

Synchronization

Start-stop

Data transmission

Bit-serial transmission

Transmission code

JIS7 or JIS8 code (swiich-selectable)

Code configuration

Start bit
- Parity bit
Transmission data {even or odd)
{7 or 8 set by switch) Stop bit
1 (tor2set

20 [91 92|93 |adios|gsfgr by switch)

Code transmission sequence

From the LSB (2%) 10 MSB (29} each character

Error check and correction

Vertical parity check (odd or even parity, switch-selectable)
Overrun check

Freming check

Cable RS-423 {(RS-232C)

Upto15m

length RS-422

Up o250 m

Cables and connectors

« Conncctor on the ASCII module
25-pin connector GM-25FD (manufactured by Honda
Communication)

« Conncclor on the cable
DBM-25P-ZN (manufactured by Japan Aviation Electronics, Lid.)
DB-C2-19

+ Cable
12-1wisted-pair shiclded cable
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10.3.5 Real time clock module

(a) Construction of real time clock module

CLOCK-H

@ Weight Approx. 500 g
é [Dimensions (mm)[
®\h\ @) —g v S——
|~ '
@] @
=}
=
o—|_i-
K 1 &
q e
e -]
®  ® 9 o
]
130 ! 3|
No. Name Function
(@ | Module setscrew This is a screw for fixing the module to the base. (At two locations)
@ | Stawusindicator LED WDTE: This lamp turns on when an error occurs in the module.
CELE: This lamp turns on whea the voltage of the lithium
batiery is dropped.
ALMO to ALM3: These lamps turn on in correspondence with Timer 0 to
Timer 3.
(® | Error clear switch This switch clears waming or a medium failure flag.
@ | Resetswitch This is a hard reset switch, which clears a watch dog error or a critical
failure flag. No backup data is cleared.
(® | Module mounting connector This is a 50-pin connector for connecting the base to the module.
@ | Lithium baticry This is a backup battery for the module.
@ | Baitery holder This holder fixes the fithim batiery to the module.
® | Bauery connector This connector connects the lithium battery to the module. Check the
polarity.

o
2
1
a
<
o
]
£
O
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(b) Specifications of real time clock module

Ttem Function specification
Word (4 words for both input and ourput) 1/Q interface, 128 points occupied,
assignment: 4/4W (GPCL), WXY4/4 (PGM-CIIH, GPI])
Note
wx[r][sds] 0 |status wora wY [r]g[s] 4| control word
1 5
K 2 | Data received 6 | Data transmit-
Interface with CPU module 3 | from cLock 7| tea to CLOCK
module module
Note: 11 Remote master station number,
st: Remote local station number or expansion unit number
51 Slot number
Display of clock data By BCD code

Calendar function

Year (lower two digits of Gregorian calendar yera, 00 to 99), month (1 to 12), day (1 to 31), week day

{0: Sunday, 1: Monday, - - -, 6: Saturday) with a leap year corrcction function

Clock function

Hour (0 to 11 or 0 to 23), minute (0 to 59), sccond (0 1o 59), clock switchable o 12 or 24 system with a

30 see. cormrection function

Timer function

Four types of programmable timers can be st at up to 7 points as bit input (alarm 0 10 6). Validity or

invalidity can be sel for cach timer.

1. Identity timer

When set value maiches the clock value, the alarm is turned on.

2. Interval umer

The alarm is umed on at every sel time intervat.

3. Subtraction umer

When the elapse value is zero by subtracting the clock value from the set
valuc, the alarm is turned on.

4. Integration imer

turned on.

When Lhe clapse value = the sct value by integrating from 0, the alarm is

Clock accuracy

From -120 to +30 sec. per month at 0 to 55°C during power on

Battery backup

The lithium battery backs up the calendar, clock, timer sct and elapse values, validity or invalidity of the

timer, or alarm status.
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10.3.6 Serial I/O module

(a) Construction of serial I/O module

(]

SIO-H
Approx. 600 g

[Dimcnsions (mm)]

i

el

I_ 130

Name Function
Set screw Fixes the SIO-11 10 the PCs frame (2 screws)
Status indicators Displays the status of port signals and error status of the SIO-IL
(12 indicalors)
Error clear swilch

Turns off the error indicalors and slarts a loopback test.

Hardware reset switch

Physically resets the SIO-H.
(Never press this button while the system is in operation.)

DIP switch (for port setting)

Sct the communication conditions of respective units. (10 switch bits)

RS-422 port connector

Connects the RS-432 inierface cable,

RS-232C port connector

Connects the RS-232C interface cable.

elole|le] olo| ole|f

Module mounting connector

50-pin connector which connects the module to the base
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®

Construction of serial I[/O module

General

Item Specification
Operating temperature 010 55°C
Storage temperature -101075°C
Operating humidity 20 to 90% RH (No condensation)
Storage humidity 10 to 90% RII (Ne condensation)

Communication port insulation

By the photocoupler and DC-DC convericr (The ports are not isolaled from each other.)

Withstand voltage

1 minute at 250 VAC

No. of occupied 1/O points

128 points (GPCL-0111 setting = 4/4 words. PGM-CHH, PGM-GPH setting = WXY 4/4)

Func-

tion

Power dissipation 1A{5VDC)
Dimensions 3I5Wx210Hx 130D (mm)
Weight Approx. 600 g
Installaton Base of basic unit, expansion nit, or remote substation
Maximum number of SIO-H Up to the maximum number of /O points
modules installed
Number of cccupied 1/O points | 128 points (4/4W for GPCL-011 and WXY 4/4 for PGM-CHH and PGM-GPH)
Emor detection Watch-dog-timer, check of undefined instructions, sum check, check of invalid data, and
loopback check (in Loopback Check mode)
Interface RS8-232C port and R8-422 port (Total of 2 ports)
Signalling speed Any of 300, 600, 1200, 2400, 4800, 9600, and 19200 bps (Only one port is available for
signalling speed of 19200 bps.)
Transmission Bit-serial wansmission (from the lowest bit 1o higher bits)
Synchronization Start-stop synchronization

Chracter configuration

Start bit
Parity bit
(No, even,
Send data (7 or B) or odd parity]

[Tl 1] o

Input buffer 1024 bytes per pornt
Trans- | Output buffer 5135 byes per port
mission | Error control Overrun Error, Framing Exror, Parity Error, input Buffer Full, Message Error, Timeout
Ervor
Connection 1:1
type
RS- Conneclor 15-pin D subconnector, (RDAD-15SE-LN (made by HIROSE) or equivalent)
232C | (on SIO-T1)
Port | Cable Cable: Twisted-pairs, collectively-shielded (15 m max.)
Connector: IIDAB-15P (made by IIIROSE) or equivalent
Casing: HDA-CTF (made by HIROSE) or equivalent
Connection 1:N(N=11032)
lype
RS- Conneclor 15-pin D subconnector, (RDAD-15SE-LN (made by 1IIROSE) or cquivalent)
422 | {on SIO-I) .
port Cable Cable: Twisted-pairs, collectively-shiclded (500 m max.)
Connector: HDAB-15P (made by HIROSE) or equivalent
Casing: HDA-CTT (made by HIROSE) or equivalent
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Chapter 11 Peripheral Equipment

11.1 Outline

(a) Peripheral equipment type

There are three types of peripheral devices of the H-series programmable controller (PC) available as shown
below.

Table 11.1 Peripheral Device List

Peripheral device name Type Specification
Graphic programmiing console GPCLOIH | With power failure security
(GPCL) program memory
(a) Portable graphic PGM-GPH | Programming by Ladder/

programmer Command
{b) Optional interface for PGMIF1IH | Tool for sioring the ROM data

portable graphic in the program and printing.
programmer Used together with PGM-GPH.
(c) ROM pack for portable PGMPK2H | On-line program change
graphic programmer function extension specification
® | Command prograramer PGM-CHH | Programming dedicaied to
B Of
command

[t} Graphic programming console
This is a most sophisticated function device among the three types of peripheral devices.

For programming of the H-series PC, the following three types of languages can be used by changing the
system software.

» Ladder (HI-LADDER), Command (HI-COMMAND)
* Flow language (HI-FLOW)
« BASIC language (HI-BASIC)

Ladder and Command are supplied by the same system. There are two types of Ladder and Command
systems available, attached type HIDRL to the graphic programming console and optional type HL-GPCL
{product name Ladder Editor).

Double coil check software, ROM write software, and utility software (optional) such as data memory
editing are also available.
[2] Portable graphic programmer
Programming can be performed by Ladder (HI-LADDER)/Command (HI-COMMAND).
A combination of (a) and (b) is used to store the ROM data 6f the program or print.

A combination of (a) and (c) is used to extend the on-line program change function (circuit change, etc.).

Chapter 11
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(3] Command programmer

This is a programming device dedicated to the command (HI-COMMAND). The programmer may be

connected to the PC directly or with a special cable. (Refer to Section 1.4.(4) of the hardware edition.)

(b) Function comparison

Table 11.2 Function Comparison of the Peripheral Equipment

Function CPU module . . - .
ing Offline Color Program recording | power Programming auxitiary function
Flow pro- CRT s failure
Peripheral Ladder | Com- | lan- gram- | Serinl | Kanji | connec- | floppy| Audio | ROM | security | Simuls-| On-line | Force | Debug | Monitor
device nanie mmd | punge | ming tion disk | cassente | writer | memory | tion change
Graphic 2
programming | GPCLOIH | © o o o] o] [¢) o] o o |o* o} o] (o] o (@) e}
console
Portable %*1 *1
graphic POM-GPH| © o x X (o} x X x [} o X [o] (o) [} X [}
programmer
Coramand
programmer POMCHH X Q x x X x X X o X X o} o [0} X (o]

#1: An optional interface (PGMIF1H) is necessary.
#2: ROM writer software (HIROMW-G) and an ROM writer (PECKER 10 or 11} are necessary.

(c) Connection location of the peripheral equipment

Locations which the peripheral equipment can be connected to are D to @ shown in the drawing below.

Link 1 Link 2
{ 1 I I
a| CPU L Al cPU LI gL Al CPU L
I I of I 1
VoA N v B N| M N v c N
R R Ri
/ X / K | /M| K / K
1 /. J / | / ]
7 /
@ ) ® |ps-az ®
Link 3
2 LN
AVR:  Power module 1 1l RsS-42 {1
. : Ll C L{ C
LINK:  Link module '\A; C;U Raee \I] G Al CPU gj g
COMM: COMM modul sarion | [ 1 M E
e R s K[ /M y; Ki/M
/ | VA |
/ /
® ® @
A Pemety
V|
Rlg
®
Table 11.3 Connection Location of Peripheral Equipment and Range of Programming Applicable CPU
Applicable CPU Progr g applied o
CPU | CPU§ CP CPU CPU Remarks
Connection focation A B [of D B
[¢)] o} [o] X x X | Valid w CPUof Link 1
Coanected directly te fr] o|loO]| © x % | Valid 1o CPUs of Link 1 and Link 2
cry @ x| o] o] x X | Valid to CPU of Link 2
® x X X o] Q | Valid 1o CPU of Link 3
QD x X X o O | Valid 1o CPU of Link 3
Connected to COMM [c) x [+] x x X | Valid to CPU on the samc base
module @ x x x o X | Valid 1o CPU on the same base
3] X X X X O | valid 1o CPU on the.same base
Connected to remote local ] X X x O | O | Same as a case that the peripb quip is dtos
station CPU having a remote master station
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11.2 Standard and Specification of Peripheral Equipment
(1) Graphic programming console (Domestic market only)

(a) Structure of the graphic input device

Parts Name Plasma display Display cover
Floppy disk drive
re
Dust-proof filter
Keyboard
. Power lamp
- Reset switch
CRT connector
~ Basic unit (CPU)
" connector
JIS keyboard Audio cassette
connector interface
Power switch (for paralel printer)
100 V AC input Connector cover
. (Close it if the con-
(S;’rnas]eﬁp(gnstig)?c ) nector is not used.)
| Type] GPCLO1H

Approx. 8 kg.

| Dimensions (mm)]

—

-

a
395

o uooooooog
DUGDUDOQDDUUUUUDD E

DQDDDDUDDDDDDGD £
0000D2000aneQ DGE D
£0000000000880Aa0

aoop

=] T
0Qoon0000Qaoca goo =)
0go00000000000

—_—

L 315

7

#

309

(et
= |

(Note) The display opening angle ais O to 130 degrees.
(If the opening angle o becomes less than 30 degrees, the plasma display is tumed off.)
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(b} Specification of the graphic programming console

[1] General specifications

Power supply

90t0 110 V AC, 2 A, 50/60 Hz

Ambient temperature

51035°C

Humnidity

35 10 80% RH (without condensation)

Atmosphere

Free from corrosive gas and dust

Vibration resistance

As perJIS C 0911 16.7Hz 0.9 mm (during operaton)

5tw35Hz 0.2 mm (during operation)

Withstand voltage

1500 V between AC external terminal and case for one minute

Noise

Noise voltage: 1000 Vp-p

Noise width: 100 ns, 1 ps measured with noise simulator
NEMA: As per ICS2-230-42 through -45 (excepting 42.01 and 02)
Electrostatic noise: 3000 V at exposed metal portion

Insulation resistance

1 M berween AC extemal terminal and case (as measured with 500 VDC megger)

Grounding Class 3
Dimensions 315 (W) x 80 (H) x 395 (D)
Weight Approx. 8 kg

[2] Performance

Connected to H Series CPU, COMM module, and remte 120 iocal station
Connection method Cabie connection
Type Plasma display (¥1)

Display | Screen size

202 x 154 mm (10-inch)

Dot matrix 640 x 400 dots, 80 columns x 25 lines
No. of keys 158
Keyboard | Stroke 1.1 mm

Key-in check

Click feeling and beeping

Flpppy disk drive

Two 3.5-inch floppy disk drives

CPU I/F (interface with H Series CPU)

CR IfF {interface with 12- or 14-inch CRT)

Interface Serial port I/F (interface with serial printer, Basic module, or ASCII module)
Parallel port L/F (interface with parallel printer)
Audio cassette I/F (interface with cassete deck)
JIS key I/F (interface with standard JIS keyboard)

External memory 3.5-inch FDD (1.2 MB) x 2

CMT audio cassette tape

Rewntive Data stored

prgram
memory
#2

(1) Sequence program

(2) Parameters
Password, CPU type, operation parameter
Memory assignment (Assignment of program only)
1O assignment, program name, range of retentive area

(3) Port settings (CPU port address only)

Preservation time

Approx. one hour

#1: If CRT is connected, or if the plasma display opening anglc is less then 30 degrees, the plasma idsplay is wumed off.

#2: The function of protection against power interruption is valid only when HI-LADDER/HI-COMMAND software is used.
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(2) Portable graphic programmer (PGM-GPH)

Parts Name

Liquid crystal
display \\\
Contrast/r————ﬁ
control Ooocogo O
{on side cnooogo
panel} oooooo
Oooaooa
oooagoao
ooonoog
oooooag
ooooaa
sNelulule

|

6x9-matrix keys

Functions

CPU cable
connector

Audjo CMT
connector jack

interface are available as optional.

General Specifications

Dimensions
{mm)
120
45
BN /9 1
r )
N—————
o oonobo o
S oooDoaoono
0OOoo0ooDoooD
ooooogoo
ooaooaoo
OoaopoDpDaaoa
ocooooaQa
onpoaoag
aaodaogo
A e )
Type PGM —-GPH
Weight Approx. 700 g

Can input, edit, monitor, and syntactically check the ladder programs.
The liquid erystal display has the EL back light for clear reading.
All keys are clicked when pressed, and entries can be checked by the buzzer sound.

The audiec CMT interface is provided. (Standard) The printer interface and memory cassette

Item Specifications
Source voltage 5 VDC and +12 VDC (fed from the CPU modutle)
Operating temperature [0to45°C Storage temperature |-10to +60°C
Operating humidity 20t0 90% (RH) Storage humidity 10 t0 90% (RH)
without condensation without condensation

Vibration resistance

Should meet the JISC 0911 standards (16.7Hz, 3-mm multiple amplitude in X, Y and Z directions).

Atmosphere There should be no corrosive gases or excessive dusts.
Structure Portable electronic calculator type
Cooling Natural cooling
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(3) Optional interface for portable graphic programmer

POMIFIH
[Weigni

Approx. 770 g
EP-ROM IC sockets

U?hnenﬁons(nnnﬂ

P 7
oY .
T o
Legsxd
Hand-held graphic E & 2 ]
programmer body al . L — ‘
s Printer
fixing screws —F?‘ !,J'u h o ’ r_ 9 O ’: T
[ =]
S r; |
[ z
I ‘ - = ’
Ll | > ° |
[l | = -
/E il %‘ S
|1 ' : 5]
e JHE | |
N Lo\l | .
Hand-beld graphic 1 ! !
programmer body i
conneciors Hand-held graphic ;
rammer bod -
prog Y ; o o j w2 |
L ., —

* Printing programs (Ladder/command)

« Printing the cross reference

= Printing parameters

* Printing a timer and counter operation status list

= Printing internal output data

* Writing, checking, and reading the ROM

» PGMIFIH can be used only when PGM-GPH is connected to the CPU.

[Interface specifications|
hem Specifications
Printer interface | Applicable printers Epson MP-80 (I, 11, LIT),
RP-80 (I, I),
*EP-80T *Optional ractor unit (#8304V) required.
Connecting cabie Either the CEPGA optional cable or the CBPGB optional cable,
Interface board Epson  Cat. No. 8141 (MP-80I only)
Cat. No. 8145 (other than MP-801)
*Cat. No. 8148 (other than MP-801)
*May be used only whe the optional cable CBPGB is used.
Baud rate 4800 bps
Transmission code 1 start bil, 8 data bits, 1 stop bit
EP-ROM Applicable ROM pack MP-25 (for H-100M)
interface ROM cassene ROM-16H (for H-300/700/2000)
Applicable EP-ROM H-100M HN27C256G-25 (Hitachi)
H-300 27256* ROM IC-01H (for ROM casseue)
H-700 27512+ MBM27C512-20 (Fujitsu)
H-2000
* (Caution) The 27512is for storage only. It cannot be used for ROM cassettes (ROM-16H). Only use products supplicd by

Hitachi for the 27256.
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(4) Instruction language programmer (PGM-CHH)

i ion.
Parts Name D‘T&‘}ﬁf’ s

CPU cable
connector

Audio CMT
connector jack

o S—

e
Liquid crysta] | [Sharacter = ]
gisplay 5¢ 5
in oODooo
3 J goooon|g
?chonnecting g g g g g -
[ I o | or direct
EDC}DG mounting Dgogooo
_ e )
5%9-matrix aopoon oooao
keys ooooo DoOOooo
OoOoOooOooo oOooao
O0oooo ) |
[ o Y o [ S c JUNE B W
oOoo oo ontrast
ooooo control
Weight Approx. 400 g
Functions
® Can input, edit, monitor, and syntactically check the instruction language programs.
® The liquid crystal display has the EL back light for clear reading.
® Allkeys are clicked when pressed, and entries can be checked by the buzzer sound.
® The audio CM-T interface is provided. (Standard)
General Specifications ]
Item Specifications

Source voltage 5VDC and +12 VDC (fed from the CPU module)

Operating temperature |0to45°C Storage temperature |-10to +60°C
Operating humidity |20 to 90% (RH) Storage humidity 10 t0 90% (RH)
without condensation without condensation

Vibration resistance  {Should meet the JIS C 0911 standards (16.7Hz, 3-mm multiple amplitude in X, Y and Z directions).

Atmosphere There should be no corrosive gases or excessive dusts.
Structure Portable electronic calculator type
Cooling Natural cooling
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Part II1

Installation, Mounting, Wiring,
and Preparation for Running




Chapter 12 How to Mount Programmable Controller

12.1 Installation

(1) Installation site and environment

Install the H-series in an environment which conforms to the general specification (see Section 1.1). Do not

use the H-series in locations such as listed below.

a. Location where the ambient temperature is beyond the range from 0 to 55°C. (For the peripheral
equipment, refer 1o the corresponding specification.)

b. Location where the relative humidity is beyond the range from 20 to 90% RH. (For the peripheral

equipment, refer to the corresponding specification.)

Location where the temperature changes suddenly and dew is deposited

Location where corrosive gases, combustible gases, and coolant mist are generated

Location where dust, salt, and iron powder are generated

Location where vibration and shock are directly transmitted

g. Location where direct sunlight is exposed

(2) Imstallation of bases

R

(a) Precautions for installation of bases

(11 Install each base (basic and expansion bases) before mounting the module. Tighten the screws (M4, 12
mm or more in length) through the four fixing holes.

[2] To conirol the ambient temperature within the specified range:
(a) Reserve a sufficient ventilation space. (50 mm or more above and below each base and 10 mm or
more left and right)
(b) Do not install the bases right above a device (heater, transformer, large capacity resistor, eic.) with a
large calorific value.
(c¢) When the ambient temperature rises above 55°C, lower it below 55°C using a fan or cooler.

[3] Do not install the bases in the board where a high-voltage device is installed.
[4] Install the bases at a distance of more than 200 mm froim the high voltage cables and power cables.
{51 Install the basic base at a height of 1000 mm to 1600 mm from the floor s0 as 10 increase the operability.

6] Reserve a space of 50 mm or more above and below the module for ventilation and maintenance.
Reserve a space of 10 mm or more left and right of the module for ventilation.

Mount base d Cable duct
Mother boar
5 ' © 0006 0/5 0 o o L / N
I] 4 4
l;i)ﬁng /[]u [I I] [I [] I]B ' 8 50 min. Basic base
P 0O 0O O O 0 0 0 @@w:a
10

L min. ]:l
Base (basic base) before the module
is mounted

L dimen-
sion (mm)

BSU-02H/EXU-04H 211.5
BSU-05H/EXU-07H 318

BSU-09H/EXU-11H | 460 | (Unit: mim) |
Mounting location in the board

Type
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(b) Connecting of base terminals

In the case where an expansion base is provided, a base Jjumper wire is required between the basic base and
the expansion base. Carry out its wiring in accordance with the following procedure.

(1) In the case where expansion bases are used, at first carry out base Jumper wiring between the basic base
and the first expansion base using a wire of 5.5 mm?2 and then between the first expansion base and the
second expansion base using a wire of the same size. (See below.)

Lay these wires as spaced apart from other power lines and signal lines.
(2) Fix the bases. Mount modules as required and positively fix them by set screws. Then carry out wiring for

the power supply module and input/output modules and then connect signal cables among the basic base
and the extension bases.

Protect with glass tubes, eic. the portion that contacts the power
supply unit.

Base jumper
wire terminals

These terminal are exclusive for jumper wires
between unit.
Never use them for repeating wires or alike.

Shorting bar

5.5-53 crimpstyle_/

terminal O
Use the crimpstyle _iL@
terminals fitted at the
lime of shipment L
(Set screws are pan- ]
L head screw with 3:::252 ‘l)m-‘mﬂ L should
[ Fare bourd washer of M3x6L)

Figure 12.1 Details of Base Terminal Unit

(3) These bases may be run with power supplied from an external 24 VDC power supply unit installed outside
of the H-series power supply module, if the capacity of the 24 V power supply unit is insufficient,

@ When the capacity of 24 VDC power supply is sufficient with the H-series power supply module:
Keep the shorting bar as connected (as set at the time of shipment out of the works).

@ When the capacity of 24 VDC power supply is insufficient with the H-series power supply module and
additional supply from the exteriror is required.

a. Remove the shorting bar. (Be sure to remove it.)

b. Connect +24 V of the external power supply to terminal *“ /—+", and connect 0 V 1o terminal PG
24, (Do not mix up the polarity.)

Never conaect 24 V of the external terminal to terminal “INT PV24V" at this time.
¢. Use wires of 2 mm2 and lay them with care exercised not to pick up external noise.

See “Caution” in the following page for calculation of the 24 YDC capacity.
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Base jumper wire

Protect with glass tubes, etc. the ponion
that contacts the power supply unit.

Exiemal

power
supply

+24V

Figure 12.2 External Power Supply Connection Diagram
Replacement of fuses
Replacement fuses for each fuse board (model type: FUSE-H).

Fuses do not blow cut under normal conditions. Therefore, always locate and repair the cause of a blown fuse
before replacing it.

Fuse boards are optional. Please purchase one when needed.

Precautions in the case where 24 V is supplied from the exterior
{1) Make sure to remove the shoring bar.
{2) Exercise care not to make an error in the wiring connection,
External power supply’s 0 V — Terminal “PG24”
External power supply’s 24 V — Terminal *“ /—"
Never connect 24 V of the external terminal to terminal “INT PV24V”,

(3) The following modules will not operate if the shorting bar is removed and no 24 V is supplied from the
exterior.
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Module name Type ::n:jﬁ::?:[)
Relay output module YRY20AH 0.13
YRY20BH 0.27
Counter module XCUOOIH 0.10
XAGVO08H 0.07
Analog input module XAGCO8H 0.07
XAGV12H 0.17
XAGCI2H 0.17
YAGVO8H 0.08
Analog output module YAGCO8H 0.17
YAGV1Z2H 0.10
YAGCI2H 0.19
(4) Specifications of externally supplied 24 VDC power supply
VOUAZE «overerreseeee s 24 VDC flg;’i’ (including ripple and spike)

(5)

List of modules requiring 24 YDC

Protection.........ooereeeereenenee With overcurrent protection

The current consumption of each module is shown in the above table. Calculate the required power supply
capacity of the externally supplied 24 V as matched with the composition of used modules.

The following two methods are available for checking the voltage of the externally supplied 24 V power

supply.

(D Dismount the power supply module and measure the voltage at terminals of the basic/expansion bases

using a circuit tester.

@ Measure the voltage at output terminals of the externally supplied 24 V power supply unit without
dismounting the power supply module. (In this case, carry out wiring to the basic/expansion bases

using thick wires (2 mmZ or more) so as to minimize voltage drop.)
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12.2 Mounting

(1) Mounting the power module

Mount the power module to the lefumost slot of the basic base or expansion base and fix it 10 the base with the
upper and lower module fixing screws.

Basic base Expansion base
d
Power module Power moduie
Phillips screwdriver or d\ Phillips screwdriver or
screwdriver

screwdriver

Figure 12.3 How to mount the Power Module
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(2) Mounting the CPU module

Mount the CPU module on the right side of the power module mounted 1o the basic base and fix it to the base
with the upper and lower module fixing screws at two locations each.

/

Power module

Figure 12.4 How to mount the CPU Module

The CPU module is connected to the basic base with a 80-pin and 50-pin precise connector. Take the
foilowing precautions for mounting.

[1] Firstly, set the connector of the CPU module o that of the base and press them lightly, If the pins are not
fitted thoroughly, you may feel force of repulsion when pressing them. [f this occurs, pressing them
forcibly may cause bending of pins. Remove the module once to check whether any pins are bent,

[2] Press the entire front of the module and when you feel that the connectors are fitted with each other fully,
fix the module to the base with the module fixing screws (at four locations).
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(3) Method for mounting of memory cassette

(a) Mounung and replacement of the battery

Chapter 12

(11 Mounting the battery
(i) Open cover @ of the memory cassette.

(i) Cormrectly mounting battery ® (in such a manner that black lead is located at the corner of the battery
holder).

(iii) Insert connector © attached to battery ® to connector @ on the 1st floor board, with the polarity
confirmed. (The lead wire color is indicated by a seal on the board for the polarity.)

Cover (@)

1st floor

Battery mounting

direction

<

Polarity
indicating seal

Mount the battery so that the black
lead is located at the comer of the
banery holder. Battery &



[2] Replacing the battery
(i) Open cover @ of the memory cassetie

(i) Disconnect connector (© on battery side from connector @ on board side. (Connector © is of lock
type. Unlock it by pressing its both sides by fingers.)

(iii) Remove the existing battery to the upward side and mount a new battery ® 10 the fitting position.

(iv) Correctly mount battery @ (in such a manner that black lead is located at the corner of the battery
holder).

(v) Insert connector (© attached to battery ® 10 connector @ on the 15t floor board, with the polarity
confirmed. (The lead wire color is indicated by a seal on the board for the polarity.)

« If a battery error has occurred, replace the battery within 50 hours.

* Replace the battery once every two years, even if its service life (the BTE lamp turned on) has not yet been
matured.

« The batiery should be replaced with the power to CPU turned on.

» It will be convenient if he scheduled date of the next replacement is written in the “DATE” column on the
fron side on completion of replacement.

Disposal of used battery

Put each lithium battery cell in a vinyl bag to prevent short-circuiting), and ask a collector to collect it.

Never short-circuit the battery, put it into a fire, disassemble it, give exiernal force to it, immerse it in
water, electrically charge it, or cut its lead wire because the battery can take fire, explode, or burn.

(b} Mounting ROM (Only when an ROM casselle is used)

[11 ROM chip
There are three types of ROM cassettes available and they use different ROM chips. Two ROM chips are

attached to each ROM cassette.
Type ROM chip to be used Remarks
ROM-16H 256k-bit ROM chip RCMIC-01H ROMC216H may be used.

ROM2-16H | 256k bits (high speed type) | ROMC216H

ROM2-48H # 1M-bit ROM chip ROMC248H To store ROM data, an ROM writer is necessary

¥ To store ROM data, a 512k-bit ROM (MBM27C512-20 by FUJITSU or equivalent) is necessary

Each ROM chip is a precise electronic part. Take the following precautions.
(i) Do not touch the IC leads and do not apply excessive force 1o them.
(ii) Keep the leads away from hand fat and oils.
(iii) When storing each ROM chip, put it in the black mat which is used for delivery,
(iv)  When holding each ROM chip by hand, ground the body to prevent elecostatic breakdown,
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ZZZ

AR

Resistor of about 1 MQQ

[2] Writing into ROM chip

(3]

To store ROM data in the user program, use the following method (a) or (b).

(a) Portable graphic programmer + Optional box

(b) Grpahic input device + ROM writer software + ROM writer (pecker 10 or 11 by AVAL, Ltd.)

When ROM2-48H is used, even if ROM data is to be stored by the method (a), and ROM writer (Pecker

11) is necessary,

For further details of the operation method, refer to the instruction manuals for memory cassette, portable
graphic programmer, ROM writer software, and ROM writer.

Mounting ROMs (ROM2-16H, ROM2-48H) (See NOTE.}

Be careful when handling ROM tips becase they are electrically susceptible parts.

(i) When mounting a ROM tip, mate the “ * mark on the IC socket, which is marked as SKT0 or SKT1,
with the pin D on the ROM tip.

Two ROM tips should be used regardless of the program capacity.
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@ pinmark

ROM tips (Type: ROMC216H for ROM2-16H

: ROMC248H for ROM2-48H)

i SKT OI

Fan W »Y oD
A A

DisDisplayontp tip

Press the clickto open.
IC socket for EP-ROM (SKT 0)

IC socker for EP-ROM (SKT 1)

(i) Check the following after installation of the ROM tips

+ Are the ROM tips directed correctly?

* Are not their legs bent?

* Are correct ROM tips mounted on SKTO and SKT1?

After above checking, turn on the power if they are found to be correctly mounied.

NOTE: Writing to ROM tips

For writing of a program to ROMs, see the following manuals:
® PGM-GPH (Portable Graphic Programmer)
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{c) Method for mounting

(I) Check if all of the mounting screws for the CPU to which the memory casselte is to be mounted are tight
enough. (4 places)

(In
(1)

Assure that nylon latches for fixing the memory cassette are not in the locked state. (2 places)

Assure that the CPU connector is free of abnormality and mount the memory casseue 1o the CPU by
sliding it along the guides.

/\ (B

BSU-OSH
BSU-09H

“J
Disengage (pull)

the nylon laich.
Power supply ¥
module

CPUmodule . ire that screw at

4 places are tigh: enough.

(IV) Positively mount the memory cassette to the CPU by the pushing the front face of the memory cassete
with force.

Engage (push)
the nylon latch.

& Push with force.

I

(V) Lock the memory cassette in place by pushing heads of memory cassette locking nylon latches, (2
places)

(V) When using RAM**-**H and/or ROM2-**H for the first time, be sure to perform CPU initialize using
the peripheral unit,
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(d) Precautions for mounting the memory cassetie

At the occasion of mounting of the memory cassette to a CPU module, pay particular attention to the
following matters.

(I) At the occasion of mounting and dismounting of the memory cassette, straightly insert and remove it
along the guides of the CPU as shown.

Straightly

' ‘ ' If the connector hardly fits, check for abnomality

shown in paragraph (II), without forcing.

<,
O%

Lightly fit, first of all (at
the time of mounting).

# At the time of mounting of the memory casselte, at first straightly insert the memory cassetie to the CPU
module so that fitting of connectors becomes positive. Then lightly fit the memory cassette connector with
the CPU module connector and push the memory cassette with force from the top of the case.

(II) Check the following two points before mounting and also after dismounting.

(@ Check the connector on the CPU module side for abnormality.

Assure that partitions are
free of abnormality.

% Correct the connector holes

if abnormality was observed.
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(4) Mounting the 1/0 controller

(a) Mounting

Chapter 12

The I/O controller is used to connect an expansion base in the H-702 (or H-700) or any higher-grade system.

Mount the 1/0 controller on the right side of the power module of the expansion base and fix it to the base
with the upper and lower module fixing screws at two locations each.

Power moduie

Expansion base

1/O controller (I0C-01H)

Figure 125 How to mount the I/O controlter

Note: In the H-2002 or H-702 system, the revision of the I/O controller should be F or a subsequent release.

When an I/O controller of Revision E or previous release is used, a "41" error, a "51" error, or an [f/O
data error may occur. For further details, see Section 5.2.

Items to be checked before mounting

Before or after mounting, check the following points for the I/O controller and all the modules.

(i} Is any connector between the modules on the basic and expansion bases faulty?

©

Check whether the partition plate is faulty.

When it is faulty, contact
your distributor.

(ii) Is the connector of each module which is fitted with the base faulty?

Check whether any pin is bent.

When a bent pin is found,
contact your distributor,
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{b) Setting unit No.
Set each unit number as shown below. Note that when any unit number is set incorrectly, a CPU error stop

(error code 41, ¢lc.) or a faulty operation may be caused.

Adjust the total cable length to4 morless. (a+b+c+d<4m)

H-702 (H-700) system Setting unit No. H-2002 (H-2000) system
2 s
2 CPU . ‘é‘ CPU | Busic base (BSU- . H)
E (CPU) Basicbase (BSU- 0 H) E (CPU)
g -07Ha g -20Ha
8]
{Unit No. 0) a/ Unit No. 0
fe-——  Cable (CBL- =~ H) L fe——— Cable (CBL-  H)
3 |
E o Expansion base (EXU - H} _@o f;‘_ﬁng go Expansion base (EXU- © 'H)
(Unit No. 1) (Unit No. 1}
nit No.
b\ fe——— Cable (CRE- ~ H)
/O controller 1OC-01H)

Expansion base { EXU- H)

b

PE—) O

{Unit No. 2)
c
\ e——— Cable (CBE- | H)
;@o §;nng ! Expansion base ( EXU- H)
£
{Unit No. 3)
d
ji——— Cable (CBE- H)

Expansion base ( EXU- H)

e |

{Unit No. 4)
e
fe——— Cable (CBE- © 'H)
. Expansion base ( EXU-!
-«-@-o _SSelnng ° pans| { .

\ (Unit No. 5)
/O controlier (IOC-01H)
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(5) Mounting a remote I/0 local station

A remote 1/O local station is used to construct an H-series remote I/O system. Mount the remote 1/O local
station on the right side of the power module of the expansion base and fix it to the base with the upper and
lower module fixing screws at two locations each. The expansion base whereon the remote /O local station is
mounted requires no I/O controller (I0C-01H).

Power module
i
/ lomp oo o -——0
0000
g , Expansion base
F 0O 0 g——-——0
g'd

Remote 1/O local station
Figure 12.6 Mounting a Remote I/O Local Station

Note: When a remote /O local station is mounted on the expansion base, the station occupies a mounting
space of two slots. Therefore, the space for mounting the I/O module is reduced by one slot.
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(6) Mounting the I/O module

Before mounting the I/O module, remove the module cover.

(1) Removal

Push portion ® of the module cover, pull up the cover
in direction @, and remove the cover in direction @.

(2) Mounting

Insert the top of the module cover into portion @,
slightly push the cover in direction (A), and engage
the connector. After the connector has been engaged,
insert the buttom of LED cover (portion @ into

position.

Module mounting procedure]

Remove the module cover. {Only the /O module)
!

Meount the 1/O module to the base.
l

Tighten the screws for fixing the module with a screwdriver.
l

Attach the module cover.

Remove the I/O module in the reverse order of assembly.

| Points of mounting or removing the module ]

Mount or dismount an /O module onto or from the
basic or expansion base by sliding the module in
vertical direction,

[/O module

Basicor
expansion base

Press the module downward
by engaging the connectar
with the socket.
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[Screw tightening torque ]

Mounting position Tightening torque (kg-cm)

1/0 module terminal block (M3 screws) 5t08
/O module terminal block (M4 screws) 8tol4
5tod

Power module terminal block (M3 screws)

Removing the user nameplate

Pull out the end of module cover nameplate in direction (A) and remove the user nameplate

The wire numbers and wiring information can be written on the user nameplate.

% ﬁ(A)

Module cover nameplate

User nameplate

“OUQUDUUQQDDG
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12.3 Power Supplies

(1

Type of power supplies

To operate the programmable controller, the H-series requires the following dedicated power

supplies:

(1)

100VAC rated power supply (feed voltage of 85 to 132 VAC) or 200VAC rated power supply (feed
voltage of 170 to 264 VAC) for power feeding to the programmable controller itself

(2) Input power supply
(3) Output load driving power supply
Select power supplies (2) and (3) according to the type of modules used and their specifications.
The cables of these power supplies must be separated from each other as shown below.
Programmable controller Programmable controller
100 Power.  powersupply power supply
VAC Source Programmable. Power source Programmable
_[\o——f\—§ §—~ controller VAN /‘\__g ;—l l— controller
200 VAC
Transformer NF
Transformer VO device
power supply
+—d Y E%—D 1/0 device
Programmable. Transformer NF
3
controller power suppily /O device
——f\—§ g—‘ 170 device power supply
VA
Transformer

Figure 12.7 Example of Power Supply System Diagram

(2) Fail safe

(1]

(2]

An interlock circuit is constructed outside the programmable controller (PC).

When the power switch of the PC is turned ON or OFF, the /O may not operate normally temporarily due to
the differences in the delay time and rise time between the PC body supply voltage and external supply
voltage for PC I/O module signal (especially DC voltage). When an error occurs in the extemal power
supply or PC body, a malfunction may be caused.

To prevent the entire system from being affected by such an error or from a viewpoint of fail safe, it is
necessary to CONSIruct an emergency stop circuit, protection circuit, and interlock circuit for the parts of the
system which may be damaged by the malfunction outside the PC.

An arrester is installed.

To prevent the system from damage by lightning, it is recommended to install an arrester in each power
circuit of the PC,
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(3) Example of H-700 system wiring diagram

(This example can also be used for the H-300 and H-2000 series systems.)

*1  The primary and secondary lines of the noise filter and insulated transformer should be
separated from each other. These lines should not be passed in parallel.

Noise filter 25Q twisted power line
LF-205A(5A)
LF-210A(10A)

Signal cable from peripherals

_Shielded. (This cable must be apart-

'"S“J';_t‘:?n . ( from the power, FG, or VO

transiorme T T signal AC line.)
__________ Cable conduit [

[V
o—8>— -
o—6o—— 3 INN('J:UTg &5

AC power input o & w

FG line
5.58Q (20 m or less)
] &
FG terminal block Q f\— cE lE-
[-]
I Cable conduit ©
145Q 4
s HH
="
w o
'l
= N
Class-3 grounding
. . / - ﬂ [
*2 Dedicated cable between basic and expansion 5
modules (The total cable length between the CFU and part B 8 g
last terminal unit must not exceed 4 m.) 25
Cable conduit

Note: Keep modules 50 mm or more
away from other devices upper
and down for free air flow. Keep
the operating temperature within
the range of 0 to 55°C.

Reference: When the grounding cable is more than 20 m in length or connected to a common grounding
terminal

In either case, the grounding may produce a contrary result and the sysiem may be affected by
noise. If this occurs, grounding of high impedance (about 10 kQ to 1 MS}) may be effective. It
is recommended to mount a surge killer to the noise generation source.

Figure 12.8 Wiring Example
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(4) Connection

(a) Connection

Carry out power supply wiring making use of the terminal block on the front face, after fixing the power
supply module in the position. (Use wires of 1.25 1o 2 mm? for wiring connection.)

Carry out wiring as shown in the power supply module terminal name plate.

This power supply module is common for 100 VAC and 200 VAC, but when the power of 100 VAC is
supplied short the 100 VAC SHORT terminals using the provided shorting strip, and if 200 VAC is supplied
short 200 VAC SHORT terminals using the provided shorting strip.

The figure on the left shows

[{ sctup of SHORT tezminals in

the case where 200 VAC is

JT supplied

@~
[
)
J)

Shorting strip

Power supply module terminal name plate
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[l @1
! (@) {€D)]
(€] |€D]] @]

I[ [ ]I Note: Indication of the

) T ] T o e
= )] @) [ it nd
[ @]

[ )

Feeder Wiring (1252 mm?)  Wiring of Groundding Wire Wiring of Run Contacct
and Connection of Accesso- (5.5 mm?) Output (1.25-2 mm?)
rics and Capacitors

() Running

Carry out the following checks with the power supply module at the time of installation, before starting .

» Check once again if the voltage and frequency of the supplied power are matched with the product
specification. In addition, check once again if the location of the shorting strip is correct.

» Check if the power supply module is firmly fixed to the specified positicn by the module lock screws.
Retighten the screws if they were found loose.

= Check if the external wiring is connected to the correct position.

 Check if the external wiring is firmly fixed 1o the terminal block by terminal screws. Retighten the screws
if they were found loose,
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(5) Distribution of 1/0 signal cables

(a) Electrical wires and crimp terminals to be used for I/O signal cables

Input and output Electrical wire Crimp termminal
16-point 1/0 module KIV 2.0 mm? max. M3 round crimp terminal or
32-point 1/O module KIV 1.25 mm? max. %1 M3 Y type crimp terminal

#1: When using a crimp terminal with an insulating sleeve, use wires of 0.75 mm? or less,

(b) Effect of electrostatic coupling

When an aliernating current is used in the input circuit and the cable length is long, a phenomenon that a
voltage is observed at the input terminal though no signal is supplied is generated.

External power source

F—————— 1
1 ! .
i 6 : r—tr Q
!
: Extemal ' _.L -.:_ - AC input
device | T T s module
I ? H H N 1
] T 4 & &
|
L _: / Leakage current

Inter-cable stray capacity

This phenomenon is that even if the contact of the external device is opened, a leakage current flows by the
inter-cable stray capacity and a voltage is generated at the input terminal of the AC input module.

This phenomenon may cause malinput or reduction in noise resistance.

The following are countermeasures for it. Control the voltage at the input terminal which is generated by
electrostatic coupling to 1/2 of the maximum OFF voltage of the input module or less.

(11 Method that a direct current is used in the input circuit

External DC
r-———"="=- 3 source
| 1 ]
I (j) " T t | Lam—
! Extcmal I . _ie DC input R
device l STsors -T- module )

1 ? ( i i

& & &
| T * o
| i
b e J

{21 Method that a dummy resistor is connected in parallel with the input terminal so as to reduce the

impedance of the input module
Fm—————— - Dummy resistor
I ! . (~)
s ot L L LTSV e
Rl T Tl M)
| U U — 4
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[3] Method that the external power source is connected to the external device

(c) Effect of leakage

A surge killer is mounged in each of the modules YRY20AH, YDR20AH, YSR20AH, and YSR20BH. It
causes a slight leakage current. Therefore, when a minute current load or a load with a small holding current
is connected, the module may be turned ON by mistake or may not be turned OFF though an attempt is made
to turn it OFF. In this case, connect a resistor or a capacitor and resistor which are connected in series to the

{ m

o 4
il T T
A Lo ‘
| [ R -d -

=TT ~r=- =T =

! 1 1 |
— & & 'y

current

AC input
module

load in parallel so as to prevent the leakage current from flowing through the load.

Reference: How to obtain leakage current prevention impedance Zp

Zr (Leakage current prevention impedance)

How to obtain Zp (Select a value which is as close as possible to Zp using the following expression as a

guideline.)

where, V:

Io:

V (Power source)

Zs (Surge killer impedance)

2o Zs V-7,
IvL -1z, ZLeZ TV
Supply voltage (V)
Leakage current prevention impedance (€2}
. Load impedance (£2)
: Surge killer impedance (Q)

Minimum holding current of load (A)

Maximum load current of output module (A)

Surge killer impedance Zs
Lnpedance Zs (Q2)
Module name Electrostatic capacity (pF) 50 (Hz) 60 (Hz)
YRY20AH/YDR20AH 4.680 6.8 x 105 5.6x 108
YSR20AH 2.880 1.1x106 9.2x 108
YSR20BH 2.880 L1x10% %.2x10%

The H-series uses a capacitive varister as a surge killer.
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(6) Distribution of additional cables

line

IGC-01H

Be sure to separate each additional cable (CBL-OOH, CBE-OCIH) from the power line, I/O signal line, and

power supply system line.

When the additional cable is forced to pass near any of the above lines, pass the cable at right angles to the line

instead of in parallel with it.

supply system
Floating

Power line A
system, power

10C-01H

Separate the additional cable from

]

the other lines as far as possible.

1/0 signal linc

When the additional cable is forced

'

1o pass near any of the other lines,
pass the cable at right angles to the line.

Figure 12.9 Distribution Example of an Additional Cable
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(7) Distribution of communication and sophisticated function module cables

The cables connected to the communication and sophisticaled function modules ransmit or receive data by
weak or high-speed signals. Be sure not 1o pass the cables through the cable duct of the other I/O signal and
power lines. Keep the duct of the cables at a distance as far as possible from the other duct. When the cables
are forced to pass through the same duct, pass them through an iron pipe for shielding.

Chapter 12

@ E — 1R 2Mle mle d
Uy R BASIC-H
HH I i I
[ Yo HE IR
N IR R F
b HE IR i H
HE %
T i '/// i
HE MV E
i :'/':E |
HE /417l
T s ML J
I Xy
; 74 '
—” B YAl A (1 )
i J
—
@J i Keep the communication cables at a distance
”, of about 200 mm from the L/O cable duct or
shield them with a metal pipe.
Install a support for the communication cables
\f\, 50 as to prevent the module from the load of
l the communication cables.
To duct dedicated to

communicaton cables

Figure 12.10 Communication Module Cable Distribution Example
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(8) Wiring diagram example (H-702 remote 1/0Q system)

(For the H-302 or H-2002 system or H-300, H-700, or H-2000 system, refer 1o this wiring diagram.)

Noise filter
Example: LE.205A (5A),  AC power source cable (1.25 to 2 mm?2, twisted wire)

LF.210A (10A)

_ Peripheral equipment cable
(Iqsmulalt:in%dms former) Separated from the power,
With shue! FG, 1/0 signal, and
ST TT T T T ) intense electric lines.
H Peripheral |
1 equipment h
e Cable duct
o 5% #3 Base transition Remote [/O master station E .
NF 0 cable (PG) / module Ee
o—E 00— o] RE
AC voltage
input
[ €
E g
RE

50 mm

&
E
FG cable (1.25 10 2 mm?)
(Keep the cables shortest ) ===—7
FG relay terminal
block
g .
14om® RE
(20 m max.) Cable duct
- Communication cable duct
Class 3 grounding for PC

Note: Do not put any obstacles in the spaces
of 50-mm width above and under
each module for ventilation. Control
the ambicat temperature within the
specified range (0 1o 55°C).

Figure 12.11 H-702 Remote /O System Wiring Diagram Example

#1: Separate the primary side of the cables of the noise filter and insulating transformer from the secondary side so
hat both sides are not made paraliel with each other.

#2: Adjust the total cable length between the basic and expansion bases to 4 m max. from the CPU module to the
end unit.

#3: Use a base transition cable (PG) with a section of 5.5 mm2 (KIV cable: JIS C 3316).
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AC100  SPECIFICATION

DC SvsA
/200V I nC gaven

Capacitors (Mount them as @
shown.} X

N

N
Expansion unit power supgly /

{connected to 100/200 VA
source)

Part A: Wiring details at power
module terminal block

Bend the PG terminal as shown, Basic/expansion base

5.5-mm square leads

5.5-S3
crimp terminal /

Use the crimp
terminal thatis
mounted during delivery,
These terminals are used for
base-to-base jumper lines only.

Never use the terminals for signal
transmission.

Note: Unitjumper cables

Place a jumper cable between the basic and expansion
beses and between expansion bases to provide an equal

potential. It should be wired before the power module is
mounted.

Pant B: Mount base jumper details
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Chapter 13 Preparation for Running

An example of the procedure from constructing the PC system to starting actual running will be shown below.

This chapter will be described under the assumption that the processing up to “1. Module mounting and input power

wiring” shown below is finished. o
e
[
Flow chart up to running start B
2
PC installing, mounting, and wiring |-+ -+ See Chapter 12. O
4
System hardware check | ---- -+ See Section 13.1, “System hardware check”.
4
Programming ~ |------ See Section 13.5, “Programming”.
]
Trialrun  |:e-ee- See Section 13.6, “Triat run™.
When an error occurs,
U see Chapter 15,
Running stan~~ |------ See Section 13.6, “Trial run™.

13.1 Before Operation

(1) Check the following before turning the system power on:
(i) The correct type of system delivered
(i} Complete set of accessories
(iii) No defects or shortage due to transportation
(2) Battery setup
Mount the battery of accessory kit in the memory cassette.

(3) Power cabling

Set the source voltage of power module (by placing a jumper for 100 or 200 VAC) and connect the
power cable to the power source. {Make sure that the system components operate normally and
turn on the power supply of each load.)

(4) Connect the peripheral devices (GPC, portable graphic programmer, and instruction language
programmer) to the system.

(5} Turn on the power supply of all devices and make sure that they operate normally.

Caution: Keep the CPU operation switch in the STOP position.
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(6)

("

(8)

Clear the entire program memory through initialization.

Initialize the CPU and assign the 1/O addresses correctly. Incorrect 1/O assignment causes
erroneous signal I/O. (See the GPC Manual and Programmer Manual for details.)

Create an application program. See the GPC Manual and Programmer Manual for the
programming information.

13.2 Precautions before Starting

(1) Starting Time

Table 13.1 Starting Time of Each CPU Module

Unit: second (maximum value)

Power status OFF — ON ON status ON status
Key switch STOP STOP or REMOTE — RUN RUN — STOP
position or REMOTE
Memory cassette — RAM-04H RAM-08H RAM-16H RAM-48H —
ROM-16H ROM-48H
CPUP-03H 0.9 1.2 — —
CPU-03Ha
CPU| CPUP-07TH 12 0.9 12 2.0 — 0.03
CPU-07Ha
CPUP-20H 1.8 2.0 24 4.0
CPU-20Ha
RAM2-04H RAM2-08H | RAMz2-16H RAM2-48H
Memory cassette — RAM3-08H | RAM3-16H RAM3-48H —
ROM2-16H ROM2-48H
CPU2-03H 0.8 1.0 — —
CPU| CPU2-0TH 6.5 0.8 1.0 1.7 — 0.03
CPU2-20H 0.7 0.9 1.6 3.5
Remarks From turning power ON to | When a programiis prepared in full memory capacity

running start being ready#

% In this period, the 7-segment indicator of the CPU module indicates FF,

(2

Power ON or OFF procedure
Power ON procedure
T . ;
Up 1o 16 seconds after power is turmed on wer ONI_Z’ SS Oop :)SRUN) , the H-series starts arithmetic. If

the input power source is not started perfectly before arithmetic start, the CPU receives data, which is inputted
as ON, as OFF and does arithmetic. Therefore, allow the /O power source 1o start before arithmetic start.

When power is turned off

The CPU requires up to 350 ms to stop running actually after the AC power is turned off. If the input power is
turned off in this period, a signal which is supplied to the input module is turned OFF, Therefore, the CPU
performs arithmetic on the basis of this OFF data and may perform a malfunction.

To avoid it, it is necessary, for example, 10 change the input power source to a DC power source, [0 increase
the holding time after the AC power is turned off to 350 ms or more, and (o prevent the input signal to the
input module from turning OFF by mistake. When running is changed to stop when the power is on, the CPU
stops arithmetic about 30 ms later.
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100 VAC or 200 VAC

POWer source

{
1
[}
i

1
1 (output
CPU f : 1 m reset)
operation x' Reset y Inicat pmniumX Arnthmetic X X X Reset >
| ! | ; : | '
N [} -l ] Il
Run- ' I Max. 30ms  Max. 10ms  Min. 10 ms
Running contact ~ MDE : Max. 300 ms Max. 165 I ;
output Operation IL X l——'
Output ON - 1t I : ' [
| 1
power OFF : 1 ! lI I . j
1 Min. 0s : : Min. 0s
1 1
ON - | ; |
Input power OFF —1 l . ,' l .
t —— el
: Min. input delay time Min. 0's :
1 1
Running input ON- I
(extemal inpul) OFF : . | .——
= L L
Min. input delay time Min. 0s

Figure 13.1 Operation when Power is turned ON or OFF
(3) Power turning ON or OFF procedure for a plurality of power modules

The power tuming ON or OFF procedure when a plurality of power modules are used for a CPU (an
independent system or remote system) is as follows:

a) In a system using basic or additional units, the CPU starts operation when all the power modules are
started.

b) In a system using remote I/) modules, turn the remote /O local station ON within 1 second after the CPU
is started (when the indication of the 7-segment LED of the CPU is changed from FF). Otherwise, the
CPU may cause a “43” error (remote error). If this occurs, turn the running switch t0 STOP and then o
RUN. The error can be canceled.

¢) When at least one power module fails, the CPU stops arithmetic. (A case that the setting of “running
parameter” is specified as a running continuation mode when an error occurs is excluded.)

d) Note that when the CPU stops arithmetic due to power failure and then the power source is returned
normally, the operation after return may vary with the mounting location of the power source.

i) Power source for expansion unit: The CPU is reset and restarted. (Automatic start)
ii} Power source for remote local station: The CPU is kept in the error stop state. (Stop holding)

(Perform an error cancel operation and restart the CPU.)
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(4) Operation when an instantaneous power failure occurs

The operation when an instantaneous power failure occurs in the power source of each unit is shown below.

P odul
ower module Output module

Input
mOd;ﬁ A

¢ ||

100 or 200 VAC
source

2

Input signal  Output signal
POWET SOUTCE  POWET SQUITS

(a) Instantaneous power failure of less than 20 ms

The CPU continues arithmetic (running).

100 or 200 VAC source |  Less than 20 ms |}

CPU operation ( During arithmetic

Note 1: Hold the input signal power source when the CPU performs the operation continuously. When it is
not held, the CPU performs arithmetic assuming the input data as OFF. Note that when the CPU
particularly performs arithmetic for changing the power failure storage content by an input signal,
the CPU may change the power failure storage content by mistake due to instantaneous power
failure.

Note 2: When the CPU running condition is specified for external input and the input power source holding
time is short (350 ms or less), the running may be stopped once.

(b) Power failure of more than 20 ms

In the case of power failure of more than 20 ms, there are available cases such as continuation of running,
halt and continuation of running, and stop and restart of running.

[1] Continuation of running

100 or 200 VAC source.
More than 20 ms

l— 1

CPU operati
on During arithmetic

Arithmetic assuming  Arithmetic assuming
thc inputdataas ON  the input data as OFF

Input signal power
source
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[2] Halt and continuation of running

100 or 200 VAC
source L More than 20 ms |
I 1
CPU operation During arithmetic X Haw Y Adtmede
conbinuation

[}
Input signal power : Less than

N—
source 1 20 ms J—

|

-t
Arithmetic assuming  Arithmetic assuming
the input data as ON  the input data as OFF

{31 Stop and restart of running

100 or 200 VAC

i More than 20 ms ]
source L -
7-segment LED indication (= amaa I md a0
(lindeaion}) A imdaice
CPU operation ( During arithmetic X Halt X Stop X Reset X Arithmetic
Input signal power
source —l l
L

Arithmetic assuming Arithmetic assuming
the input data as ON  the input data as OFF

A power failure of each power module of the H-series is detected by a voltage drop of the internal DC source.
Therefore, the holding time varies with the number of mounted modules and arithmetic may be continued for
20 to 350 ms.

For an instaniancous power failure which exceeds this holding time, arithmetic is executed once again through
reset and initial processing.

As the number of modules decreases, the power holding time increases (see the item of “Power failure of more
than 20 ms™ mentioned above), and the input is turned off first, and the CPU performs arithmetic using the
input data.

When such a phenomenon is faulty:

1) Change the input power source of the input module to a DC source and set the holding time to 350 ms or
more.

2) Supply the voliage of the power module to one of the points of the AC input module of the programmable
controller and stop arithmetic forcibly by using it as an interlock. (An example is shown on the next page.)
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Configuration
AC input module

{32 points)
Power module —
| 0 1 2 - n Slot No
AVR: Power module
CPU: CPU module
CPU aee-
AC power @ |@ @ [a]: DX0000
source [b]: DX0010
—
Interlock input
(Power OFF is monitored. To a suitable AC input module)
Program
The read data of the AC input module is transferred 10
Top circuit DM0001=DX0000 the internal output DM OO0 common to bit and
—_ DM0002=DX0010 word.
DM000n=DX00no
Interlock input . . . . :
1y When the interlock input is turned off, it is considered
Al JMP 1 ~®— 1that a power error occurs and the subsequent program
will not be executed.
e ™ ]
In this normal program, the external inputs X, WX, and
DX are not used and the internal outputs M, WM, and
1 > DM commoz to bit and word which are transferred by
N prog the top circuit are used in place of them.
(The reason is to prevent the arithmetic from being
affected even if the exiernal power is tumed OFF when
the normal program is being scanned.)
\. / ]
LBL1
END
Normal scan end

Arithmetic halt program example when power fails

Note: In this program example, the interlock input is turned OFF and the timer is updated inside the sequencer
even if the normal program is not executed.



13.3 Simple Operation Example

In this section, to allow the user to fully understand the basic operation of the H-series, minimum contents which are
required to be executed among the processes from unpacking to operation check by a simple relay ladder program

and concrete operation examples will be explained.

(1) Operation check procedure

Check the operation as specified below.

Connection of peripheral equipment

[

Initialization

l

Preparation of program

Program transfer 1o CPU

i

Running of CPU

Operation check

[

Correction and storage of program

Chapter 13

An example using the graphic programming console and HILDRL as peripheral equipment will be described.
For further details, refer to the manuals (instruction manuals) of graphic programming console, portable
graphic programmer, and command programmer.

In this example, CPU2-07H is assumed as a CPU module and RAM2-08H as a memory cassette,
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(2) Execution contents and operational points

Step Item Execution contents, operational points Check
1 | Connection of [1] Prepare a graphic programming console system floppy disk (MS-DOS) and HI-
peripheral equipment LADDER/HI-COMMAND system floppy disk (HILDRL). (Atached to the graphic
(When the graphic programming console)
przg;amnnng console is [2] Tum the power switch of the graphic programming console on.
us
(3] Insert the MS-DOS system floppy disk into the floppy disk driver on the left and press
the key.
A> is displayed.
i
Remove the MS-DOS system floppy disk, insert the HILDRL system floppy disk in place
of it, and press the “*HILDRL" key.
i
The initial screen will be displayed within about 20 seconds.
2 | Inidalization CPU status CPU error code
CPU
-
F|F
i} 3 Max. 125
EIMEIEN M
[1] Select ON LINE programming.
[2]} Initalize the CPU and GPC.
[3] CPU setting: Set the CPU type to H-700.
: Set the memory type to RAM-08H.
[4] Allocate 1/O,
3 | Preparation of program | {1] “Programming mode” — Select EDIT.
(Ladder circuit) [2) Sclect WRITE NEXT.
3]
Circuit element input —> Prepare the circuit according
I_ P 10 the procedure of]| .
“—— Circuit preparation ———
The circuit is registered in the memory of the graphic
programming console by .
4 | Transfer of programto | [1] Select Memory Transfer (GPC — CPU, program) and transfer the program.
CPU (Unnecessary R s . .
when the direct [2] Be sure to execute it when the circuit is corrected by the graphic programming console.
programming mode of | [3] GPC = CPU (Program verify)
the graphic program-
ming console is used)
5 | Running of CPU — Change the running switch to RUN.
REMOTE
sTop @, RUN
6 | Operation check [1] Check the 1/O operation status by the indication of the 1/0 LED.
[2] Check the operation of the program by the monitor function.
{3] Check whether the external load operation is correct.
7 | Correction and storage | [1] EDIT — CHANGE function

of program

[2] Correct the program.
{3] Transfer the program.
{4] Save the program on a floppy disk.
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13.4 Checking I/0O Cables

[1] Checking external programming console cables

(2] Checking exiernal output device cables

(1) Checking external programming console cables

The checking procedure is as follows:

[1] Check that the CPU is stopped.
(2] Turn the power switch of the external programming console on.

[3] By manually turning the external input ON or OFF, check the cables of the external programming
console.

Check the cables by confirming the ON or OFF status of the external I/O device by the following means.

Checking method Description

Using the LED module of the 1O unit Check the condition of each cable by confirming that the LED

corresponding o input of the LED module Lights.

Monitor by peripheral 1/O moenitor

Check the condition of each cable by specifying the input
equipment

number by the monitor function of the programming device
and reading the input status.

List monitor This is a function which can monitor the input status of up 1©

(only graphic programming | 64 points at one time and improves the check efficiency.
console)

For details of the monitor function, refer to the following item of the instruction manual of each peripheral
equipment.

Peripheral equipment Item to be referred to

Graphic programming console (GPCL) Chapter 10, “Monitor”, of the programming edition

Portable graphic programmer (PGM-GPH) Chapter 5, *Monitor”

Command programmer (PGM-CHH)

Chapter 5, “Monitor (Manual)”
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(2) Checking external output device cables

The checking procedure is as follows:

[1] Check that the CPU is stopped.
{2] Tum the power switch of the external programming console on.

{3] Check the interlock and security of the external output device.

[4] Check the cables of the external output device.

When checking the cables of the extemal output device, turn each of the output bits of the output module ON
or OFF using the “Forced Qutput” function and check that the terminal device operate correctly.

Do not use the “Forced Set, Reset” function for this output cable check. Otherwise, data in the CPU which is
preset is outputted simultaneously and an unexpected operation may be caused. Be sure to use the “Forced

Output” function.
For details of the “Forced Qutput™ function, refer to the following item of the instruction manual of each
peripheral equipment.
Peripheral equipment Item to be referred to
Graphic programming console (GPCL) Section 10.4, “Forced Qutput”, of Chapter 10,
“Monitor”, of the programming edition
Portable graphic programmer (PGM-GPH) Section 5.4, “Forced OQutput”, of Chapter 5, “Monitor™
Command programmer (PGM-CHH) Section 5.4, “Forced Output (Manual)”, of Chapter 5,
“Monitor"
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13.5 Programming

A program is prepared by GPCL and written into the CPU by memory transfer or a program is prepared directly in
the CPU by the portable graphic programmer or command programmer.

For starting the peripheral equipment, see Section 13.3.
For detailed language explanation necessary for programming, refer to the software edition.

When regenerating and using a program stored on a floppy disk or cassette lape, refer to the following item of the
instruction manual of each peripheral equipment.

Chapter 13

Programming method Peripheral equipment and operation method
Refer to the following data.

Newly programming by | Peripheral equipment Operation method

the peripheral equipment Graphic programming console | Introduction of Software Edition of the graphic programming console
(GPCL) (GPCL) instruction manual, etc.
Portable graphic programmer | Chapter 4, “Programming™, of the portable graphic programmer instruction
(PGM-GPH) manual, etc.
Command programmer Chapter 4, “Programming™, of the command programmer manual, etc.
(PGM-CHH)

Loading a program Recording medium Programming device Operation method

recorded on a casselte or i . . Section 7.2 ™ .

Noppy disk into the CPU Audio cassctie tape Graphic programming console tion .?. CNF!‘ , of Chapter 7_of the '
recorder (CMT) (GPCL) programming edition of the graphic programming

console (GPCL) instruction manual

Portable graphic programmer
(PGM-GPH)

Secticn 6.6, “Cassette (CMT) Interface” of
Chapter 6 of the portable graphic programmer
instruction manual

Command programmer

{PGM-CHH)

Section 6.6, “Cassette (CMT) Interface” of
Chapter 6 of the command programmer manual

3.5" floppy disk drive
(FDD)

Graphic programming console
(GPCL)

Section 7.1, “FDD" of Chapter 7 of the
programming edition of the graphic programming
console (GPCL) instruction manual

Using a program
recorded in the ROM

See the item of ROM mounting in Section 12.2.(3).(b) of this manual. When the ROM is mounted,
perform memory transfer from CPU 10 GPC.




13.6 Trial Run

The trial nunning procedure is as follows:

[1] Interlock check
(2] Running at no load

(2] Running at an actual load

(1) Interlock check

Check that the interlock function operates surely (o prevent an emergency.
Insiall the emergency stop circuit, protection circuit, and interlock circuit outside the programmable controller.

(2) Running at no load

Before operating the system load actually, operate only the program mimically to check the operation of the
program..

When there are possibilities that the remote machine may be damaged due to an expected operation caused by
a program error or any other damage is caused, be sure to execute running at no load.

The H-series PC provides the following functions which are convenient for the above program debug.

Function Use Description Peripheral equipment
@ Simulation The external outpat is not This function is used to check | Graphic programming console
operated and only the output the program operation by Portable graphic programmer
indicator lamp is operated outputting no data to the outside | Command programmer
according to the program. and allowing only the LED
module to blink.

For details of the simulation function, refer o the following item of the instruction manual of each peripheral

equipment.
Peripheral equipment Item to be referred to
Graphic programming console (GPCL) Chapter 13, “Simulation”, of the programming edition
Portable graphic programmer (PGM-GPH) Chapter 8, “Simulation”
Command programmer (PGM-CHH) Chapter 8, “Simulation {Manual)”
-G~ RUN
When the simulation function is set, the SIM part \C]‘ HLT
of the status indication LED of the CPU unit lights. - '—E]}T }S_;hé
O ERR

(O BTE Only CPU2-%*H )
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Function Use Description Peripheral equipment

Break point » To check the quick When the CPU is executed by the | Graphic programming console
programming timing continuous execution function, the
CPU is stopped at the contact
(symbol) which is set in the program
or the circuit.

* To stop and check the
program operation when the
programming condition is
satisfied

Scan run The function is used to scan by the
specificd times (1 to 9999 times)
from the top circuit of the program.
The scan starts at the location where
the CPU is stopped at present and
stops at the scan end (final circuit)
after scanning by the specified
times.

@ Step run The CPU executes in symbol or
Debug command units according to
function movement of the cursor from the
current execution location.

Execution stop The circuits on one screen starting
circuit display with the circuit containing the
location where the CPU is stopped
in execution are displayed and
monitored. The cursor is positioned
&t the execution stop part.

CPU halt The execution of the CPU by the
specification debug scan run function or
continuous execution function is
stopped at the scan end (final
circuit).

Continuous The CPU executes from the location
execution where it is stopped in execution.

For details of the debug function, refer to the following items of the instruction manual of the programming device
shown below.

Peripheral equipment Item to be referred to

Section 10.5, “Debug Execution”, of Chapter 10 of the
Graphic programming console (GPCL) programming edition

Chapter 14, “Debug”, of the programming edition.
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Function Use Description Peripheral equipment
® Force + To setinput forcibly when The function is used to input Graphic programming conscle
actual input is disabled mimically instead of actual input.
Ponable graphic programmer
The specified 1/O status is held at
the specified value regardless of Command programmer
input from the external cable.
+ Tokeepapartof outputina | The output status is held at the
fixed status regardless of the | specified value regardless of the
program arithmetic content and result of the
CPU.
@ Forced set or reset = To continue the control status | The intemal or external output is
forcibly or to change the forcibly set.
internal or external output
status forcibly

For details of the forced set and reset function,
programming device.

refer to the following item of the instruction manual of each

Peripheral equipment

Item to be referred 10

Graphic programming console (GPCL)

Section 10.3, “Forced Set, Reset”, of Chapter 10 of the
programming editicn

Portable graphic programmer (PGM-GPH)

Seciion 5.3, “Forced Set, Reset”, of Chapter 5

Command programmer (PGM-CHH)

Section 5.3, “Forced Set, Reset (Manual)”, of Chapter 5

For details of the force function, refer to the following item of the instruction manual of each programming

device.

Peripheral equipment

Item to be referred o

Graphic programming console (GPCL)

Chapter 12, “Force”, of the programming edition

Portable graphic programmer (PGM-GPH)

Section 5.6, “Force”, of Chapler 5

Command programmer (PGM-CHH)

Section 5.6, “Force (Manual)”, of Chapter 5

When the force function is set, the FRC part of the

status indication LED of the CPU unit lights.

O RUN
O HLT
O SIM
= XI- FRC
O ERR

(O BTE  Only CPU2-**H )
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The monitor function is used for operation check.

The following monitor functions are available.

No.

Function

Description

Peripheral equipment

Circuit monitor

The function specifies the circuit number, [/Q number, and tool
number, searches and displays the circuit, and displays the ON
or OFF status of the contact coil.

Graphic programming console
Portable graphic programmer
Command programmer

2 | /O monitor The function displays the ON or OFF status of the specified IO | Graphic programming console
(internal output included) and word content on the message Portable graphic programmer
display unit independently of and simultancously with the Command programmer
circuit monitor function.

3 [ List monitor The function monitors peints in units of 16 points (in units of 16 | Graphic programming console
words) continucusly from the specified [/O number. Up 10 64
points (64 words) can be monitored on one screen.

4 | Command monitor The function displays the circuit ON or OFF status in a Graphic programming console
command word in circuit or command units. Portable graphic programmer

Command programrner

5 | A plurality of circuits The function specifies and monitors the circuit number, 1/0 Graphic programming console

monitor number, and application command of each of up to 4 circuits.

For details of the monitor function, refer to the following item of the instruction manual of each programming

device,

Peripheral equipment

Item to be referred to

Graphic programming console (GPCL)

Chapter 10, *Monitor”, of the programming edition

Portable graphic programmer (PGM-GPH)

Chapter 5, “Monitor”

Command programmer (PGM-CHH)

Chapter 5, “Monitor”

3

Running at an actual load

Turn the external signal power source ON and check the operation of external input and output.

The procedure is the same as that of Running at No Load in Item (2) except operation of the load

Item (2).
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13.7 Control of Running and Stop

A method for control of running and stop of the H-series PC is as follows:

{1] Running and stop by the mode changeover switch of the CPU

(2] Debug running by the peripheral equipment

[31 Remote control by the host computer

1)

(1}

(2]

Running and stop by the mode changeover switch

There are the following two methods available depending on setling or non-setting of input definition of
running control (set by the peripheral equipment beforehand).

Position of the mode change-
No input definition is set. over switch: STOP ~ RUN
-
Changeover switch  STOP: Stop REMOTE
. STOP . RUN

RUN: Running of the user program
Input definition is set. (Running control at a special point) Z
Changeover switch  STOP: Stop e l:

RUN: Running or stop is selected by turning only o

one defined special bat 1/0 point ON or OFF., ey

Input definition is given in the system mode of the peripheral equipment (CPU setting — running parameter
— running control}.

Input definition of /O

One of the I/O signals (XOOOOO, ROOOOO, LOOOOO, MOOOOO) defined beforechand. When the PC
receives ON or OFF of the defined signal from the outside of the PC, it switches running or stop of the PC.

Running conditions

(1]
(2]
(31

{4]

When the running control input contact is specified by a parameter, the input contact should be ON,
The CPU should be free of errors. (The ERR indicator LED should be off.)

Writing and transfer of the user program from the peripheral equipment should be finished (when the user
program is being transferred, the PC starts running after the transfer is finished).

The special intemal output RUN inhibition status (R7E9) should be OFF. The CPU checks the syntax of the
program before starting running. If no error is found, running starts normally and the RUN LED lights.
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)

Debug running by the peripheral equipment

REMOTE

GPCLorGPC STOP @ RUN

Position of the mode change-
over switch: REMOTE

For debug running of the program, the graphic input device (GPCLY) is used. Set the mode changeover switch
of the CPU 10 REMOTE. The following two statuses of the CPU are available for debug.

1. Debug RUN: The user program is executed by an instruction from the peripheral equipment,
{11 ScanRUN
f2] Step RUN
[3] Continuous execution

2. Debug HALT: The user program is halted by an instruction from the peripheral equipment.

Running conditions

[1] The mode changeover switch of the CPU should be set at REMOTE.

[2] The special internal output debug permission status (R7CS) should be ON.

{31 When the runring control input contact is specified by a parameter, the input contact should be ON.
[4) The user program should not be written and transferred from another peripheral equipment.

[5) The special internal output RUN inhibition status (R7E9) should be OFF.

[6] The CPU should be free of errors. (The ERR indicator LED should be off.)

Note:

The debug function of the user program cannot be performed by the portable graphic programmer (PGM-
GOH) and command programmer (PGM-CHH).
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(3 Remote running control by the host computer

There are two methods available; one is a method using the CPU module and the other is a method using the
COMM module.

Host computer

)
=5

| —Rs-232C

Basic base —e CPU
PI/O

<>

Host computer

-

| RS-232C

Basic base Al CPU
PI/O

o<

TEOO

L

\r

Position of the mode change-over
switch: REMOTE

REMOTE

STOP RUN

CPU: CPU module
AVR:  Power module
PIO: [/0 module
COMM: COMM module

When the host computer issues a task code (CPU control code) 1o the PC, the user program runs or stops.

The communication procedure dedicated to the H-series (high protocol) is used for communication between
the host computer and PC. Therefore, when applying remote control, refer to Chapter 6 of the software edition
or the software edition of the COMM module instruction manual.

Task code example:

CPU control: Reading of the CPU status (H10), running or stop of the CPU {H11)

I/O control: KO No. specification menitor (H40), /O forced set or reset (H42)

When one of the above task codes is used, the PC runs or stops, or [/O signals are monitored, or special
internal output or I/O signals are set or reset forcibly.

Running conditions

(1]
(21

{31
(4]
[5]
(6l

The mode changeover switch of the CPU should be set at REMOTE.

When running the PC, the special internal output remote RUN permission status (R7C3) should be ON.
When stopping the PC, the remote STOP permission status (R7C4) should be ON.

When the running control input contact is specified by a parameter, the inpat contact should be ON.

The CPU should be free of errors. (The ERR indicator LED should be off.)

The user program should not be written and transferred from another peripheral equipment.

The special internal output RUN inhibition status (R7E9) shouid be OFF.

When running starts normally, the RUN LED lights.
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13.8 Running in Case of an Error

Running in case of an error is that the PC does not stop but continues running when a PC error occurs (only a minor

fault).

Use this function temporarily for maintenance such as debugging of the CPU. If the normal running takes place
when the running in case of an error mode is set, phenomena such that the scan Lime is delayed or the periodic

interruption interval becomes irregular may be caused.

The running in case of an error mode can be specified only when one of the following error codes (E. CODE) is

displayed.
Error code Error name Description Location where the running mode is set
(E. CODE)
41 1/0 information check error The actual modules do not conform to the 1/0 | Set the running parameter “I/O
allocation table. allocation mismatch” to 1.
43 Remote error An crror in the remote /O master station or | Se the running parameter “Remote
remote 1/0 local station error” (0 1 and “Remote calling station
emmor” to 1.
44 Delay error (normal scan) The normal scanning time is more than the | Set the special internal output R7C0 to
specified one. 1.
45 Delay error (periodic scan) The periodic scan does not end within the Set the special internal output R7C1 to
shortest periodic time. 1.
46 Delay error (interruption scan) | The same interruption is cavsed during Set the special internal output R7C2 to
interruption scanning. 1.
47 1/0 allocation points over The number of allocation 1O points is more  } Set the running parameter “1/0
than the maximum value of the CPU. allocation mismatch” 1o 1.
43 HI-FLOW assemble error « The 1/O allocation when the HI-FLOW Set the special internal output R7DF to

program is prepared does not maich with
the current 1/0 allocation.

* The same timer or counter is used doubly
with the ladder program.

+ The HI-FLOW timer or counter is not
defined.

1.

The running mode is set by the peripheral equipment. Select the following system mode by the peripheral equipment

and set the running mode.

Running parameter:

System mode to be selected

CPU seuting — running parameter

Special internal output set or reset: Monitor — list monitor — [/O monitor — forced set or reset
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Part 1V

Maintenance, Inspection, Error Recovery




Chapter 14 Inspection and Maintenance

To use the H-series system functions correctly and provide the normal system operation, the routine or periodic
system inspection is required.

This chapter explains the H-series inspection items and error recovery procedure if an error occurs.

14.1 Routine Inspection

<
3 - -
Table 14.1 Routine Inspection Items 5
a
[}
G
Item . Lamp Inspection Normfl ! Abnorr.nai Possible errors
indication operation operation
Power lamp check POW Visual Lamp On Lamp Off Power failure or error in power
{(power module) system
Operation status RUN Visual LampOn Lamp Off
check (Operation) {Stop)
Error eccurrence ERR Visual Lamp OfT Lamp On Cycle time over error, syntax
(CPU module) error, microcomputer overrun,
or problem in power supply
Battery voltage check Check R7TD9 Qff On Dropped battery voltage or
using the improper battery mounting *
programmer.

* If the battery voltage drop indicator turns on and if the new battery is not mounted within 1

week, the memory contents may be destroyed. If the power supply is left off for a long time, this
error ¢cannot be detected.

Battery setup
b ™
3 i tte
3 E ' ( rela:.cen?;nt )
L Connector setup ) E :: #
S 1! Socket (D)on PCB
; L Ll | 0
- pen memory cassette
Open memory cassette E ? v C c R cover (A).
cover (A). 2 (C) of battery ‘
E
! RS e e e
Make sure that battery connector rom
{B) has been mounted socket (D),
correctly. Battery (B) *
" Prg:)l u‘:n':. battug (g):nd
Plug connector (C) of 4 new battery.
blt‘:gry (B) into socket Cover(A) L
(D) in the correct
polarity. Connect the new
* battery securely.
( End D )
| Connector (C) and socket (D) | Plug battery connectar
4 (C) into socket (D} in
] correct polarity.
£ T [ Leads
e I
! E Battery (B) ( End )
2+
3
E
No‘;.:: Tlhe cntl:lnemr is locked when inserted. When removing the connector, hold the both sides by fingers
and pull out the connector.
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14.2

@

Periodical Inspection

Table 14.2 Periodic Inspection Items

System Device Inspection Item Standard Remarks
Between Programmer All key switches and indicators should
programmer operation check operate normally.
and CPU
Power supply Power voltage Within 100/200 VAC +10%/-15% Multimeter (or VOM)
variation 5.1 +0.1 VvDC Digital voltmeter (class 0.5)
PI/O module Service life of output | Electrical: 100 thousand times See Table 7.3 for the switching
relay Mechanical: 10 million times requirements.
LED Should be switched normaliy.
External power Should meed the module See the associated YO module
voltage specifications. sections.
Battery Check of voitage and | R7D9 should be off, See the battery replacement
service life Replace the battery within 2 years. section.
Mountingand |(1) Fixingofeach Retighten the unit serews.
connection unit . Plug in securely.
(2) Fitting of each : Retighten the loosen screws.
connector No problem should exist. Visual inspection
(3} Tightenscrews
{4) Signaland power
cables
Ambient (1) Temperature 010 55°C
conditions (2) Relative humidity | 20 to 90% (without condensation) Visual inspection
(3) Others No dust, foreign matter, or vibration
exists.
Spare parts Shortage or defects No problem should exist. Visual inspection
Program Check of program Make sure that the program contents
contents (saved on floppy disk, ROM or cassette
tape) match the CPU contents.

Life of power modules

Many electrolytic capacitors are used in each power module. Each electrolytic capacitor has a life span and it
is said that when the ambient temperature rises 10°C, the life span is halved.

The life span of each power module is about 5 years at an ambient temperature of 35°C. Fix the spares in
consideration of the operational temperature requirements. Mount the power modules in consideration of the
ventilation and ambient temperature o lengthen the life span.

To use the H-series system functions correctly and provide the normal system operation, the routine or periodic system

inspection is required.

This chapter explains the H-series inspection items and error recovery procedure if an error occurs.
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Chapter 15 Countermeasures for Faults and Errors

Parts to disptay errors which are detected by the CPU module or each device of the peripheral equipment in the H-

series PC system are shown in Figure 15.1. Errors are displayed by error codes. Take action according 1o the error
code list.

v cone N, CPU module error display

Uﬂ
U
Error code display
CPU status display

]\

/) 2

-

T

4 :

[« 8

1]

* ] T 6
Command programmer Portable graphic

programmer

E ({1 [) ,’

Prosr. error display GPCL error display

Figure 15.1 Error Display Part

In this section, an error displayed on the 7-segment (E. CODE) of the CPU module will be described. For error
display of each peripheral device, communication function module, and advanced function module, refer to the
corresponding instruction manual.

15.1 Error Recovery Method
(1) How to see error codes

The CPU module detects various errors by the self diagnosis function and displays the corresponding error
codes. When an error occurs, refer to the 7-segment 2-digit numeral indicator (E. CODE) for error code
display on the front of the CPU module and take an action corresponding to the displayed code.

Errors are classified into the following four groups depending on the significance level and an error recovery
comresponding 10 each level is provided.
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Table 15.1 Error Significance Level List

Significance level Error code Description CPU ruaning status
Major fault Lamp off (blank) | Hardware error Runring stop
10 -
88 Peripheral equipment unconnectable
FF  #1
Medium fault 20- Hardware error, Running stop
30- program error
Peripheral equipment connectable
Minor fault 40 - Program error, Running continuation or stop in case of
parametcr setting error an emor can be selected. (Specified by
Peripheral cquipment connecaable the peripheral equipment)
Warning 50- The running of the PC is not affected. Continuous running
60 - Peripheral equipment connectable
70 -

#1: When FF is displayed until the CPU is started up when power is turned on, it means normal operation.

The priority of 7-segment LED indications when a plurality of errors occur is as follows:

(1] When the error levels are different from each other

The display of a higher error level takes priority.

Example: If an error of a medium fault level (for example, 22: sequence processor error) occurs when an

error of a warning level (for example, 71: battery error) is displayed, 22 is displayed.

[2] When the error levels are the same

The display of an error which occurs last takes priority.

If *“72: instantaneous power failure detection” occurs when “71: battery error” is displayed, 72 is

displayed. (Both are errors of a warning level.)

When the error factor is removed and the internal output R7EB (or R7EC) is tumed ON or the key swiltch
of the CPU is changed (another mode is selected and then it is retumned lo the previous mode), the

indication of the 7-segment LED is returned to 00. For further details, see Section 15.2,




(2) Error recovery procedure

T-segment (E. CODE)

l t CPU module

Power module
r N\
An error code is displayed on the
7-segment of the CPU module.
- - The content of the
\ word internal output
r n is monitored from
Refer to Appendix 1 of the error code the peripheral
list according to the error code number. J equipment.
|-
Refer to Appendix Refer to Appendix
4(2) of the bit special 4(3) of the word special
internal output List. internal output list.
For detailed data of For detailed data of
WRFOQ1 (syntax assemble WRF;OISt_(a.ri(hmetic
, refer to A ix 2. error), refer to
error), refer to Appendix 2 J A dix 3.
Y i \ Y
[ The cause is ascertained and the error factor is removed. ]

Y

The error display is erased.
(See Section 15.2.)
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15.2 How to erase the Error Display

To save an error which occurs during running, the error indicator of the H-series CPU is kept on even after the error

factor is removed.

To erase the error display forcibly, execute the following procedure.

(1} When the CPU is stopped

Turn the key switch of the CPU to STOP and then to RUN once again.

In this case, the 7-segment of the CPU displays 00. However, the error information is kept set in the error
special internal output which records the CPU error type and details (an error analysis after recovery can be
made). To reset the error information, execute the procedure described in (2) or turn the key switch to STOP
and press the power failure storage reset switch (R.CL) on the front of the CPU module.

STOP RUN

f T U modute
Power module

(2) When the CPU cannot be stopped because it is on-line  (Reference)

(a) Clear only the 7-segment display. R7EB

1
Set 1 in the special internal output R7EB. p !

tional external input mber (X0000, etc.
(b) Clear the 7-segment display and error special o = 1Py co“\:a ot number (X0000, etc.)
R7TEC

internal output. It
1 O

Set 1 in the special internal output R7EC,

As a method for setting 1 in the special intemal output, a
method using a program as shown on the right or a method of
forced set or reset by the peripheral equipment is available.
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The range of special internal output which is cleared when 1 is set in R7EC is shown below.

Word special internal cutput

Self diagnosis error code

Details of syntax assemble error

Details of 1/O information mismatch

Details of communication function module mismaich

Communication function module error slot No.

I/ module error slot No.

Remote error slot No.

Link error slot No.

No.
WRF000

(= Y N " N

Bit special internal output

Major fault error

Sequence processor error

User memory error

P 1/O bus error

User memory size over

1/0 information check mismaich

Communication function module check mismatch

(Undefined)

Remote error

Delay error (normal scan)

Delay error (periodic scan)

Delay error (interruption scan)

Syntax assemble error

/O module error

Allocation points over

Communication function module error

System bus error

Battery error

Instantancous power failure detection

Self diagnosis error

{Undefined)

Communication function module allocation points over

Link module error

Special internal output area which is cleared by the special internal output R7EC

When all of the special intemal output data cannot be cleared due to execution of the program, clear only the

corresponding error flag with reference to the error code list of Appendix 1.

Note: When the internal output R7DB (WRF000) of a self diagnosis error is used in the CPU run stop condition as a
system error, R7DB is tumed ON (WRFO00 is H71) even if it is an error of warning or so (battery error [71])
and the CPU may be stopped. Do not use the internal output of a self diagnosis error as a CPU run stop

condition.
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Chapter 16 Troubleshooting

16.1 Checkpoints at Error Occurrence

If the H-series fails, check the following items:

(a)

(b)

(c)

Power system

® The 100 or 200 VAC line should be set correctly (by the jumper pin).

¢ The source voltage should meet the voltage requirements. (The 100VAC line should be within
the range of 85 to 132 VAC, and the 200VAC line should be within the range of 170 to 264
VAC))

® There should be no distortion in the power waveforms.

¢ There should be no excessive noise in the power supply.

® The power fuse should not be blown out. All basic and expansion modules should be powered.

Chapter 16

® The capacity of system power supply should be greater than the total capacity of modules.

CPU and associated components

¢ The CPU should have been setup normally before startup.

The switch (unit No.) of the I0C-01H I/0 controller should be set correctly.

® No error code shouid be displayed.

The mode selector switch should be set to the correct position.

The memory cassette should be mounted correctly.

- Correct RAM and ROM type

- Appropriate memory size

- Battery mounted

Input modules

® The modules and their input power voltages should meet the specifications.

¢ The module input voltages should meet the specifications.

® No chattering should occur in the input signal. The input modules should be numbered
correctly in the program.
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(d)

(e)

by

® Cabling and wiring of input modules should be correct.

Output modules

® The modules and their load voltages should meet the specifications.

® The loads and their power supplies should meet the specifications.

® The fuse shouid not be blown out.

¢ There should be no chattering in the output waveforms.

The output modules should be numbered correctly in the program.

Cabling and wiring of output modules should be correct.

Cabling and wiring

The power module should be grounded with the class-3 FG line.
® Cables between expansion modules should be separated from other cables.

® The power cables should be separated from signal I/O cables.

The connector pins of all modules should not be bent.

Communication function modules

® The TXD and R XD signal cables should have been connected correctly.

¢ The remote station, CPU link, and COMM setup switches should have been set correctly.
® Cables should not be disconnected or in poor contact.

® Signal cables should be separated from high-voltage power cables (except for optical fiber
cables)

® The cables should not contain the resistance leads for the arrester.
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® No error code should be displayed on the module.

The remote /O modules should be connected as follows:
R XD of host station to T X D-R of substation-1
TX D of host station to R X D-R of substation-1
R X D-T of substation-1 to TXD-R of substation-2
T X D-T of substation-1 to RXD-R of substation-2
The RX D-T and T X D-T terminals of end substation should be jumpered.

16.2 Troubleshooting Notes
(a) Turn off the power supply and replace a module, if necessary.
(b) When returning a module for repair, attach as muech fault information as possible.

(c) I terminals are in poor contact, wipe the terminal contacts with a soft cloth dipped in the
alcohol. There should remain any foreign matter on the contact surface.

(d) The following tools may be required for troubleshooting:
(1) Philips and flat-blade screwdrivers

(ii) Digital voltmeter or multimeter
(iii) Oscilloscope {special case)
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16.3 Troubleshooting Procedure

The following shows the standard processing flowchart that should be used if a problem occurs.

C

Problem occurred

D

&4

Take the system safety measures.

&£

Have a copy of errer log.

L

Error analysis and isolation

>

Problem GCheckpoints Possible causa

PCSdoes not starts. | Power LED, and CPU | Problem in power supply, power failure, insufficient power
error code and LED capacity, sericus CPU error, or loose memory cassette

System does not start | CPU error ccde and /0 assignment, error, incorrect parameter setup, program error,

atall LED, and internal syntax error, or start conditions not satisfied
error output
Operation stops. Power LED,and CPU | Problem in power supply, remote error, abnormal power supply of
error code and LED expansion module or its power failure, CPU error, memory error,
communication module error, or base error
Incorrectinputorno | CPULED, /O LED, Force Control specified, user program timing error, problem in
input to the input and menitor from input power supply, I/OC assignment error, connection error,
module peripherals input module error, or [/O noise
Incorrect outputorno | CPULED, /) LED, Force Control specified, simulation specified, user program error,
output from the and forced set/reset setup error, connection error, output module error, or 1/O
output module from peripherals induction noise

Communication error | CPU error code and CPU error, communication module error, problem in
LED, internal error communication module power supply, or communication cable
output, and error
communication
module error code

Pheipherals cannct be | CPU error code or Serious CPU error, loose memory cassette, or peripheral device

connected LED, and peripherals | error

&4

Reapir or replace the error component.

4

Check the system operation.

&4

C

Normal operation

D
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(1) PCS does not start.

Message "00" does not appear on the LED display of the CPU when the power supply is turned on.
The peripherals are electrically not connected.

( PCS does not start, >

Does the power module LED \ NO
light? / &

YES Check the power module.

AC power voltage

100/200VAC power line setup

Power capacity

DC power voltage (at check terminal)

* o 00

< Power module error )
F

Daoes a serious CPU error have \YE s

occurred?
CPULED: [11],(12],{13], or [88]) / J’

NO Check the CPU module.
¢  Loose CPU setscrews

Y

< CPU module error >
Y

Does a serious memory cassette \YE s
error have occurred?

CPU 7-segment LED: [14] / l

NO Check the memory cassette.

¢  Loose memory cassette mounting
®  Improper memory cassette setup

Y

Check the CPU and communication module. CPU 7- Y

segment LED:{15) ( Memory cassette error )
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(2) System does not start at all.

The CPU does not start (that is, the RUN LED does not light) although the PCS start conditions

are all satisfied. However, the peripheral devices can be connected.

System does not start

L

Does a CPU error have occurred?

CPULED: [21],[22], (26}, or [2A] YES

NO
Y
Does memory cassette error have
occurred?
CPULED: {23],{25],{27],(31], 0r {33]

NO

YES

Y

Does an error have occurred
between CPU and PIO?

Check the CPU module.

CPU setscrews
CPU replacement

Check the memory cassette.

Loose memory cassette mounting Loose
CPU mounting

Program retransfer tc memory cassette
CPU and/or memory replacement

CPULED: (24),{28), 0r[29]

\ YES
/

NO

/

Does a user program error have
occurred?
CPU LED: [34],[44),(45], or (46}

YES

NO

Y

Does an /O assignment error have
occurred?
CPULED: [41]or{47T]

NO

Check the PIO module interface.

LN B BN

CPU replacement

/O cable replacement
10C replacement

P1/0 module replacement

Check the user program.

[ I BN BN

Program check from a peripheral
Monitor of special internal error cutput
Sean time check

Program modification

Check the /O essignment.

Check of /O essignment table from a peripheral
Error module check by using special internal output
Check of base and /O connector pins

Check the base connectors and remote 1/O modules. CPU LED: [43)
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(83) Operation stops.

The CPU stops (and the RUN LED goes out) during normal operation.

Operation stops.

<

Check the power module.

Does the power module LED
(indicating power supply error)
light?

®  Instantaneous power failure or expansion module
power failure

¢  Insufficient power capacity

¢  Power module replacement

/

Does a CPU bhardware error have Check the CPU module.
occurred?
CPU 7-segment LED: [11}to[2A] Loose CPU mounting

Loose memory cassette mounting
CPU or memory cassette replacement
Check of PI/O module interface

e o

i

Chapter 16

Check the program.

LTI

Does a program error have
occurred?
CPU 7-segment LED: [41]to[47] ®  Parameter setup
®  Program contention

('The total number of program lines should be reduced.)
®  Check of /O assignment

Check the remote stations for errors.

®  Error code of remote host station
e  Error code of remote substations
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(4) Incorrect input or no input to the input module The CPU operates but correct data cannot be
entered.

Incorrect input or no input

/

Check the input signals.
The input LED remain ofTand YES
no data can be input.
®  Inputsignal voltage
®  Type and voltage of input power supply
NO ¢ Connection of terminal block connectors
®  Moedule replacement
Check the input module.
The input LED lights but no YES
data can be input.
¢  Input monitor check
®  Loose input module mounting
NC ®  1/O assignment
¢  Program
The FRC LED should be off on the CPU front panel
(that is, the Force Input mode should be released).
®  Inputsignal check
Check the module cover (indicators).
The input LED does not light YES
but data can be input,
¢ Check of cable connectors
®  Module cover replacement
NO
Incorrect input

Check the input signal lines for noise.
Replace the input module.
Check the input program,

.234 -



(a) Ifnodata can be input

No data is input

Is LEDOR?/ NO
YE
S ®  Check the program.
®  Make sure that the module

cover is mounted correctly.

Incorrect or dWYES

cabling, or loose terminal block
screws?

Correct the wiring.

ower module 5 and 24VDC

N
check pins: 4.85-5.2 VDC and 23.5- 0

5 VDC, respectively?

Adjust the voltage level.

Terminal block rear panel

Correct the error.

Correct the error.

asic and expansion base connectors YES
Contact normal or not damaged?

O

=)
=]
=

L1

=
=]

) Held down No problem in the contact of rear YES

terminal block panel?
NO
Replace the module.
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(b}  Normal output but incorrect I/O assignment error

Normal output but incorrect I/0 assignment
error

Correct assignment in program? NO

1

Correct the error.

Basic and expansion base connectors YES

.

Correct the error,

Replace the module.

{¢)  Normal output but LED being off

Normal output but LED being off

Module cover mounted normally? NO

1

Mount the cover correctly,

Replace the module cover,

If the error remains, replace the medule

itsel.
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(5) Incorrect output or no output from the output module

The CPU operates normally but invalid signals are output.

Incorrect output or no output

The cutput LED off and ne
signal output?

NO

The ouiput LED on but no signal
output?

NO

The output LED off but signal
output?

NO

Incorrect output

YES

YES

Check the output module.

Forced set/reset

Loose output module mounting
1/0 assignment

Program

Output module replacement

Check the output signals,

* e

Output signal voltage

Output load power supply

Wiring of terminal block

Connection of terminal block connector cables

The SIM LED should light off the CPU front panel {that
is, the simulation mode should not be selected).

Blown fuse (the alarm LED will light).

Module replacement

Check the module cover (indicators).

Check of connector cables
Module cover replacement

Check of output power supply
Noise

Output module replacement
Check of output program
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(@)  Check during no signal output

No signal output

IsLEDon?

/

YES

Incorrect or disconnected cable or YES

gose terminal block screws?

NO

Normal voltage and polarity at
terminal block?

YES

Power module 5 and 24VDC
check pins: 4.85-5.2 VDC and 23.5-
(.6 VDC, respectively?

YES

Blown fuse or no fuse?
Terminal block rear panel NO
Contact

Basic and expansion base connectors
normal or not damaged?

NO

T~ Held down

No problem in the contact of rear
terminal block panel?

NO

1

®  Make sure that the voltage

within 4.8 t0 5.2 VDC appears
at the power module 5VDC
check pin and that 23.5 t0 30.5
VDC appears at the 24VDC
check pin.

®  Check the module cover for

poor mounting or check the
program error.

]

Correct the wiring,

NO

Adjust the voltage or correct the
polarity.

NO

_1

Adjust the voltage level.

YES

1

Replace the blown fuse with a new
one,

YES

|

Correct the error.

YES

Replace the module.
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(b)

Normal input with 1/0 assignment error

Correct 1/O assignment in the NO

Check during normal signal input but I/O assignment error exists

program?

1

Correct the error.

Basic and expansion base connectors

not damaged?

1

Correct the error,

Replace the module.

()  Check during normal input with LED being off

Normal input with LED being off

Module cover mounted correctly? NO

-

Mount the module cover correctly.

Replace the module cover.

Ifthe error remains, replace the module
itself.
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(6) Communication error

An error has occurred in a communication module (CPU link, remote host or substation, or
COMM module).

Communication module error

Normal communication power
supply?

Turn on the correct power supply.

Correct communication module
setup?

Set the correct parameters.

Correct parameter setup for
communication module (from a
peripheral)?

Set the correct parameters and transfer them from the
peripheral to the CPU.

Correct other station
destination setup?

Set the destination correctly.

FYYr

Check and correct wirings if necessary.

z
o

Correct cable connection?

Communication cable not
disconnected?

Check an open line through loopback test.

Replace the communication
module.

NN N N N N N Y

NS N
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(7) Peripheral device error

The peripheral devices cannot be connected or an error has occurred in the peripheral device.

Peripheral device error

Serious CPU error? YES

Replace the CPU.

Correct type of cable connected? NO

Replace the cable.

Follow the periphera)l device check porcedures.
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(8) Unconnectable to the general purpose port

J

Check for loopback #1

Normal termination?

Cable connected
to remote device
correctly?

YES

TRNSO or RECVO
command parameler
set comrectly?

YES

Error in
TRNSO or RECVQ
command?

NO

SITOTS.

Check the remote device for

#1: The loopback check is a check for separating an error in the CPU module and an
error in the cable or remote device from each other on a hardware basis. It does

not check the TRNSO and RECVO commands (rationality of the user program).

NO

NO

NO

Replace the CPU.

Check the cable and connect it
comrectly. See Section 3.2(2).

Check the program and correct
it. Refer to Section 3.3(5) of
the software edition.

Refer to the TRNSO or RECVO
command error code in the table
3.31n Section 3.3(5) of the
software edition and remove the
error factor.

For the loopback check method, see the next and subsequent pages.

-242 -




General purpose port loopback check (Only CPU2-**H)

The general purpose port has a loopback check for separating an error in the CPU and an error in the cable or device
from each other.

Next. the foopback check procedure and display will be described.

[1] Preparation of a loopback check connector (By the user)

Na | Signal name

2 S p
3 RD [
4 RS p
5 CS
6 Ch ¢
7 DR
14 ER ©p

= Loopback check connector (15 pins):

HDAB-15P (connector, male), HDA-CTF1 (case) by Hirose Denki or

] equivalent
= Connect pins 2 and 3, pins 4 and 5, and pins 6, 7, and 14 as shown in the
j diagram on the left. Afier connection, execute the continuity test using a
tester.

(RS-232C port) or BASIC-H.

3 « This connector may be used as a loopback check connector for SIQ-H
#* 1

%#1: The general purpose port does not use the signals CD, DR, and ER,

[2] Start of the loopback check

CPU

module

Back '\

(a) Tum the power switch of the base of the CPU off.
(b) Remove the CPU module from the base.

N\

T
o [ci]

{¢) Turn the switch on the back of the module which is shown in the
drawing on the left to the CHECK position,

Change the switch surely using a sharp pen with a sharp tip. Do
not touch any part other than the switch.

(d) Mount the CPU module on the base once again.

/ (e) Connect the loopback check connector which is prepared in [1] to the
/ CPU.
mbg:‘“"s”“‘ji“wh (f) Turn the power on. The loopback check will start.
[3]1 Description of loopback check
No. Item Description Result

1 | Checking between | Check that when RS is setto 1, CS is

RS and CS setto 1.
2 Check that when RSisset 1o 0, CSis | Acceptable: To No. 3

setto 0. Rejected:  Stop

3 | Checking between | Check whether when HOO to HFF are | Acceptable: To No. 1

SDand RD sent, they match with the received data. | Rejected:  Stop
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(4] Display of 7-segment (E. CODE) and LED when the loopback check is performed

Display
No. Operation 7-segment LED Remarks
1 Loopback check start RUNO |a loopback check message is
H L T |displayed for about 1 second.
' '- S IMO — To No. 2
l 1) |rrco
- e ERRQO
BTEQO
2 | Checking between RS RUN@ | he display on the left appears for

and CS (Data 1) H L T |about 1 second and the check is

-
' S 1 MO performed.
‘ F R C( | Acceptable: To No. 3

ERRO Rejected:  The display is left as it is
BTEO and the check is stopped.

3 | Checking between RS RUNO The display on the left appears for
and CS (Data 0) H L T@ |aboutlsecond and the check is

' S 1 MO performed.
, F R C (O | Acceptable: To No. 4

- E R RO (Rejected:  The display is left as it is
BTEQO and the check is stopped.

4 | Checking between SD R UNO | The wransmission data is displayed in
and RD H L T | hexadecimal.

'.' '-, SIM@ Acceptable: To No. 5

FR
’ ' ' , co Rejected:  The rejecied data is
» - ERRO displayed and the check

BTEO is stopped.

5 | Normal termination RUNO | after the display on the left appears
H L T | for about 1 second

:L’ S IMO - No. 1

’ ,, FRCO
aan ‘e ERRO
BTEO
®LEDon  OLED off

[51 End of the loopback check

Return the switch which is turned to the| CHECK| side in [2] to the opposite side. Before changing the setting,
turn the power off.



Chapter 17 Appendix

Appendix 1 Error Codes and Special Internal Qutput
(1) List of error codes

Ermor numbers, description of errors, their causes and corrective measures are described below.

With the CPU module, using self-diagnostic function it is possible to detect and indicate various errors. On
occurrence of an error, at first observe the error indicator LED (7 segment 2-digit numerical display) on the
CPU module front face, and take corrective measures which correspond to the indicated error code.

The occurred errors are classified into the following four levels by their seriousness, and error processing that
corresponds to each level is executed.

On occurrence of an error caused by multiple causes, the code for the factor of the higher error levei (the
figure of the first digit is smaller) is displayed.

If they are of the same level, the code for the cause that occurred later is displayed.

Error level Error code Description CPU running status
Serious failure Light off Hardware error Run stop
10 - Connection of a peripheral device is disables.
88
FF
Medium failure 20- Hardware error, program error Run stop
30- Connection of a peripheral device is permitted.
Minor failure 40 - Program error Continuation/stop of running on
Parameter setting error occurrence of an error may be
Connection of a peripheral device is permitted, selected (designated by a
peripheral device).
Alarm 50 - Running of PCS is not affected Running continued
60 - Connection of a peripheral device is permitted.
70 -

The error codes and corrective measures are described below.

For troubleshooting, also refer to Chapter 7 of the application manual.
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(1]

Serious failure

Connection of a peripheral device is disabled. Replacement is required except for errors in the power supply
module or communication module.

E crU o . Set special
Error name Description and cause Corrective measure internal
code status output
11 | System ROMerror- 1 Halt | Sum check emror of system | Check fixing of modules to the -
(checked at the time of ROM for microcomputer basic/exiension base in the CPU interior.
power ON) Turn ON the power again. Replace the
CPU.
12 [ SystemRAMemor- 1 Halt | Sum check error of system | Same as above -
(checked at the time of ROM for microcomputer
power ON)
13 | Microcomputer error Halt | Detection of undefined Same as above R7C8
(always checked) instruction of
microcomputer
14 | Memory casseite type error | Halt | Error in memory cassette Replace the memory cassetie. -
(checked at the time of interior
power ON)
15 | System bus time-out exror Halt | No response from the Refix the communication module and turn R7D8
(checked at the time of communication module ON the power again.
bus access) against request from CPU. | Replace the communication module
manual, Replace the CPU.
88 | Microcomputer jam eror Halt | Watch dog timer error Review fixing in the CPU interior and -
(always checked) fixing to the basic base. Turn ON the
power again.
Replace the CPU.
Check for errors in the communication with
modules such as interruption, CPU link,
remote master, COMM, BASIC, etc.
Replace modules.
-- 1 AC power error status Halt | Extension power supply Check for error in the power supply for the -
(always checked) error during momentary extension unit.
power failure
All Power OFF, power supply Halt | Power is OFF or the power | Check for error in the power supply for the -
Jamps | error (always checked) supply module is abnormal. | basic unit.
out Resct status -
FF | CPU internal reset Halt | In CPU initialize processing | Indication for about 10 seconds after the
processing status (always at the time of activation of | power is turned ON again (including
checked) power activation from momentary power failure)

is not an error.
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[2]

Medium failure (hardware error)

Errar CPU Set special
Error name Description and cause Corrective measure internal
code status ou
tput
21 | System ROMerror- 2 Halt | Sum check error of system | Review Fixing in the CPU interior and fixing
(checked at the time of ROM for sequence to the basic base.
power ON) processor (SP) Turn ON the power again. Replace the CPU.
22 | Sequence error (always Halt | The result of SP’s arithmetic| Same as above R7C9
checked) operator check program is
abnormal.
23 | Undefined instruction Halt | Detection of undefined Review fixing in the CPU and fixing of the R7C9
(always checked) instruction issued by SP memory cassetie.
(after retry of 3 times) Turn ON the power again.
24 | Sequence processor bus Halt | No response from external | Review fixing in the CPU interior. R7C9
error {checked at the time of P1/O module against a Turn ON the power again.
external /O access) request from SP. Error Replace the CPU.
between SP and PI/O. Replace the 10/C, extension cable.
Replace modules other than standard P}/O
(16/32/64 point 1/Os).
25 | Memory cassette error Halt ) The memory cassette is not | Review fixing of the memory cassette. -
(always checked) correctly mounted. Tum ON the power again.
26 | High speed arithmetic Halt | Error in internal compare Review fixing in the CPU interior and R71C9
opcration memory error between high speed fixing of the memory cassette.
{checked at the time of arithmetic operation Turn ON the power again.
power ON, at the time of memory, memory cassciic | Replace the CPU and memory casselte.
STOP to RUN, and during and systemn ROM for SP
RUN)
27 | Data memory ervor at the Halt | Error in data memory Review fixing of the memory cassetie. -
time of power ON (when all read/write check Turn ON the power again.
clear is made from a Replace the memory cassette.
peripheral device) Replace the CPU.
28 | P1/O bus error (checked at Halt | No response from external | Samc as error code 24. R7CB
the time of external [JO P1/O module against a
access) request from
microcomputer. Emror
between microcomputer and
PI/O.
29 | Scquencer bus time-out Halt | Microcomputer's SP bus Review fixing in the CPU interior and R7CB
error (always checked) access {program detection, | fixing to the basic base.
write, monitor, etc.) does Tum ON the power again.
not terminate. Replace the CPU.
2A | System RAM error - 2 Halt | Read/write check errorof | Same as above -
(checked at the time of system RAM for SP
power ON)
2C { Sequence Processor fault Halt { Watch dog timer error for | Turn power off and on again. R7C9

SEqUENCE PToCessor

In case the same error comes back, replace
the CPU module due to its hardware fault

-247 -

Chapter 17



(3]

Medium failure (program error)

Transfer a correct program to the CPU once again using a peripheral device and start running once again.

Exror CcPU o ‘ Set special
Error name Description and cause Corrective measurc internal
code status output
31 | User memory error (checked| Halt | (In the case of ROM (In the case of ROM memory) R7CA
at the time of power ON, at memory) Correct program | Write a correct program in the ROM once
the time of STOP to RUN, is not contained in the user | again and mount it 1o the ROM memory
during RUN (RAM only), a1 memory. Or, the ROMis | cassette. Replace ROM < ROM memory
the time of alteration to not correctly mounted. cassette. Replace CPU. (In the case of
paramelters and at the time (Sum error) (In the case of | RAM memory)
of all clear) RAM memory) The Transfer a correct program to the CPU
contents of the user memory | (memory casselte) once again using a
are unfixed. Or, cormect peripheral device.
read/write cannot be made. | Initalize the CPU.
(Sum error) Replace the memory cassette.
Replace CPU.
33 | User memory size error Halt | The parameter set user Carry out parameter setup of the actual RICC
{checked at the time of program volume is larger memory capacity using a peripheral device
STOP w0 RUN) than the practical user and wansfer the parameters to the CPU.
memory. Take measures equal to those of error code
3L
34 | Syntax, assemble error Halt | There is a syntax error in the | Carry out 4 program check once again using| R7D4
{checked at the time of user program (ladder). a penpheral device. Correct the program
STOP 10 RUN) Detailed conienis of the error and transfer the program 1o the CPU. | WR F001
erTor are set in special
internal output WRF001,
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(4

Minor failure (program error, parameter setling error)

The running stops usually on occurrence of an error, but it is possible to continue running even on

occurrence of an error, if designation is made by a peripheral device in advance.

Error CPU . » Set special
Emror name Description and causc Corrective measure internal
code status output
41 | /O irformation compare Halt | Actually mounted /O Correct the 1/O assignment list as matched RICD
error (always checked) (run) | modules are not matched with the /O modules (or maitch the 1/0 WR F002
with contents f the [/O modules with the [/O assignment list).
assignment list set by a Abnormal 1/Os are observed when word
peripheral device. special internal output WRF002 is
(Excluding remote monitored. Review setting of the 10C unit
destination) number setting SW. Review fixing of each
module and cable connection. Turn ON the
power again.
43 | Remote error (always Halt | Remote master module error | Observe the instructions given in the R7DO
checked) (run) { Error in number-of remote | remote module manual with reference made | WR FO06
substations to the remote module error code.
Remote /O assignment Alter remote 1/O assignment and
error Remote transfer error | assignment of number of substations.
44 | Jam error (checked during Halt | One scan time exceeded the | Shorten the program length so that excess R7D1
execution of usual scan (run) | set time (usvally 100 msec; | will not occur. Increase the set length.
END processing) may be set by the user).
45 | Jam error (checked on Halt | The execution time of Shorten the program length so that excess R7D2
occurrence of periodic scan | (run) | periodic scan (10 sec, 20 will not occur.
interruption) sec, 40 sec) exceeded 10
msec, 20 msec, 40 msec
respectively.
46 | Jam error (checked on Halt | Interruption of the same Increase the period of continuousty entered R7D3
occurrence of interrupt scan ; {run) | factor occurred during interruption.
interruption) interrupt processing. Shorten the interruption processing
program.
47 | Excess of number of points | Halt | The total number of /O Delete surplus setting from the 1/O R7D6
of [/O assignment (checked | (run) | points of the [/O assignment | assignment list and transfer the list to the
at the time of power ON, at list set by a peripheral CPU once again.
the time of STOP to RUN, device exceeded 4096
during RUN (RAM only), at points.

the time of alteration 1o
parameters and at the time
of all clear)
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(51 Alam
Set special
Error Ermor name crPU Descripticn and cause Cotrective measure internal
code slatus output

51 | L/O module error (always Run | (Standard output module) Identify the failed modules by monitoring R7DS5
checked) Fuse biow was detected. word special internal output WRF005 and | WR F005

{High function eliminate the cause for the error.
communication module) (However, fuse blow at a remote

An error occurred in the destination is not indicated. Care should be
module. exercised).

52 | /O transfererror High Run | An error occurred during Make recovery from the error by turning -
speed function PO transfer transfer with high function | ON the power for the high function module
instruction (checked during module. once again.
execution of TRNS, RECV,

QTRNS, QRECYV)

53 | PHO unjust interruption Run | Gecurrence of interruption | Check if mounting is matched with -

(checked during RUN) from a slot other than the assignment of modules such as interruption
slot to which the module input, CPU link, remote master, COMM,
with high function is BASIC, and make correction as required.
assigned. Separate [/O external wiring of /O

exlension cables from power lines, FG
lines, etc.

54 { Communication function Run | Hardware failure of identify the failed communication function R7D7
module error (always communication function module by menitoring word special internal | WR F0O4
checked) module output WRF004, and execute error recovery

processing in accordance with the enor
code on the communication function
module.

55 | Communication function Run | Ar error occurred during Identify the failed medule by monitoring R7D7
module transfer error transfer with the word special internal output WRFO04. WR F004
(checked at the time of communication function Execute processing in accordance with the
connection of a peripheral maodule. error code on the communication function
device to remote destination module.
and link destination)

56 | System bus error (always Run | The BASIC unit (module) | Check the program of the BASIC unit R1D8
checked) failed. (module). Replace the BASIC unit

{module).

57 | Communication function Run | The assignment of the Correct the assignment in accordance with R7DD
module assignment over parameter set the rules such as up to 2 links, up to 4
(always checked) communication function remole stations, cne BASIC only.

module exceeded the
maximum.

58 | Communication function Run | Actal 1/Os are not matched | Alter parameter setting. R7CE
module information with parameter set Aler [/Os. WR FO03
compare error {always assignment. 1dentify the unmatched 1/Os by monitoring
checked) word special internal output WRIF003.

59 | Link module error (always Run | Hardware error of link Make recovery from the error in accordance{ R7DE
checked) module with the error code of the ink module. WR F007
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Set special

Error CPU -
Error name Description and cause Corrective measure internal
code status output

61 | Pont transfer error (parity) Run | Occurrence of a parity error | Check connection of the commumcation -
(checked during transfer) during communication cable (for loose or disconnected connector).

between CPU and a Check laying of the communication cable

peripheral device (host {connector signal layout).

computer) Check data bit composition and transfer
rate of the host computer.

62 | Port ransfer error Run_ | Occurrence of a framing/ Same as above, -
(framingfoverrun) (checked overrun error during
during transfer) communication between

CPU and a peripheral device
(host computer)

63 | Port transfer error {time-out) | Run | Qccurrence of a ime-out Check connection of the communication -

(checked during transfer) error during communication | cable (for loose or disconnected connector).
with a peripheral device Check laying of the communication cable
(host computer) (connector signal layout, etc.).
1) The cornector cable is Check processing on the host computer
not correctly mounted. side.
2) The processing
(protocol) on the host
computer side is different
from the specification for
CPU.

64 | Port transfer error (protocol | Run | Occurrence of a protocol Check connection of the communication -
error)(checked during error during communication | cable (for loose or disconnected connector).
transfer) with a peripheral device Check laying of the communication cable

(host computer) (connector signal layout, etc.)
1) The connector cable is Check processing on the host computer
not correctly mounted. side.
2) The processing
(protecol) on the host
computer side is different
from the specification for
CPU.

65 { Port transfer error (BCC Run | Data cannot be cerrectly Check connection of the communication -
error) (checked during received in the communic- | cable.
transfer) ation with a peripheral Check processing on the host computer

device (host computer) side.
1) The connector cable is

not correctly mounted. Note: BCC: Blo?k che.ck character ...

. Character in which the check sum

2) The BCC calculauo'n 0'_‘ value of the character transfer text

the host computer side is

enters.

different from the

specification for CPU.

71 | Battery error (checked Run | 1) The battery voltage in the | Replace the battery in the state where the R7D9

during transfer) memory cassctte dropped | power is ON.
to a level that is lower Connect the battery lead wires:
than the specified level.
2) The battery’s lead
connector is not
mounted.

72 | Detection of momentary Run | Momentary power failure | Check the AC power supply input, if this R7DA

failure (always checked) for a short length occurred. | trouble occurs frequently.
(Execution of arithmetic
operation is continued.)
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(2) Special internal output

The CPU status and the status on occurrence of an error can be learned by monitoring the word special internal
output shown below.

[1] List of bit special intemnal outputs

No. Name Description Description in detail
R7CO | Continuation on occurrence of a | 0: Stop of RUN on occurrence of an| Stop or continuation of RUN on occurrence of a
jam error {usual scan) error jam error of usual scan is designated.
1: Continuation of RUN on
occurrence of an error
R7C1 | Continuation on occurrence of a | Same as above. Stop or continuation of RUN on occurrence of a
jam error {periodic scan} Jam error of periodic scan is designated.
R7C2 | Continuation on occurrence of a | Same as above. Stop or continuation of RUN on occurrence of a
jam error (interrupt scan) jam error of interrupt scan is designated.
R7C3 | Remote RUN permit 0: Remote RUN inhibit If remote RUN (RUN command from a peripheral
1: Remote RUN permit device) is perrmatted is designated.
R7C4 | Remote STOP permit 0: Remote STOP inhibit If remote STOP (STOP command from a peripheral
1: Remote STOP permit device) is permitted is designated.
R7CS | Debug permit 0: Debug inhibit If debug RUN is permitted is designated.
1: Debug permit
R7Cé | Simulation permt 0: Simulation inhibit If simulation mode is permitted is designated.
1: Simulation permit
R7C7 | Permit of aliernation during 0: Alternation during RUN inhibit | If alternation during RUN of a user program is
RUN 1: Alternation during RUN permit permitied is designated.
R7C8 | Serious error 0: With serious error If there is an error in the management
1: Without serious error microcompuler is indicated.
R7C9 | Sequence error 0: Normal If there is an error in the sequencer is indicated.
1: Abnormal
R7CA | Memory error Same as above. If there is an error in the user memory is indicated.
R7CB | PL/O bus emror Same as above. If there is an error during PI/O bus access is
indicated.
R7CC | Memory size over Same as above. If the user program memory size set by a parameter
is exceeded is indicated.
R7CD | /O information compare 0: Normal If the actual mounting is same as the parameter set
mismatch 1: Unmatched 1/0 information. (Mismatch information is output
to WFR002.)
F7CE | Communication function module | 0: Normal If the actual mounting is sarme as the parameter set
compare mismatch 1: Unmatched communication function module infermation.
(Mismatch information is output io WFRO003.
WICF (Undefined)
R7D0 | Remote error Same as above. If the remote modale is normal.
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No. Name Description Description in detail

R7D1 | Jam error (usual scan) Same as above. If the usual scan execution time exceeds the

designation of the parameter.

R7D2 | Jam error (periodic scan} Same as above. If periodic scan terminated during the fixed period.

R7D3 | Jam error (interruption scan) Same as above. If interruption of the same cause occurred during

interruption scan.

R7D4 | Syntax, assemble error 0: Normal If there is a syntax error in the user program.

1: Ab 1 (Detail information is output to WRF001.)

R7D5 | 1/O module error Same as above. If there is an error (fuse blow) in the 1/O module.

(The error slot No. is output to WRF005.)
R7D6 | Number of assigned points over | 0: Normal If parameter set 1/O assignment exceeds the
1: Over maximum value.

R7D7 | Communication function module | 6: Normmal If there is an error in the Communication function
error 1: Abnormal module (The error slot No. is output to WRF004.)

R7D8 | System bus error Same as above. If there is an error at the time of syslem bus access.

R7D9 | Battery error Same as above. If the bautery voltage in the memory cassette has

dropped.

R7DA | Detection of momentary power [ 0: With momentary power failure | If momentary power failure occurs in the power
failure 1: Without momentary power supply of CPU.

failure
R7DB | Self-diagnosis error 0: Normal If an error occurs in self diagnosis. (Information in
1: Ab al detail is output to WRF000.)

R7DC | Simulation error Same as above. If the power supply for the extension unit is

activated at the ime of simulation.

R7DD | Excess of communication 0: Normmal If parameter set communication function module
function module assigned 1- Over assignment has exceeded the maximum number.
number of points )

R7DE | Link module error 0: Normat If there is an ervor in the link module.

1: Abnormal

R7DF (Undefined)

R7EQ | Mode select key switch position | 0: Key switch other than STOP
(STOP) 1: Key swiich STOP

R7E]1 | Mode select key switch position | 0: Key swiich other than REMOTE | Either one is ON.

(REMOTE) 1: Key switch REMOTE

R7E2 | Mode select key switch position | 0: Key switch other than RUN
RUN) 1: Key switch RUN

R7E3 | Onc scan ON after RUN 0: Two scans or subsequent after A: RUN start point

RUN o [ Tem oy
1: One scan ON aficr RUN OFF §
R7E4 | Always ON 0: No 0 status
1: Always
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No. Name Description Description in detail
R7ES | 0.02 sec clock 0: 0.01 sec . A: RUN start point
ON 1
1: 0.01 sec +0.01 sec |00
opp 1200 sec 00T sec)
R7E6 | Q.1 sec clock 0: 0.05 sec A: RUN start point
A
1: 0.05 sec ON  10.05 sec {005 seq
OFF i
R7E7 | 1.0secclock 0: 0.5 sec A: RUN start point
1: 0.5 sec .
ON
OFF |
R7E8 | Occupy declaration 0: Non-occupied state Occupied state when CPU is making
1: Occupied state communication with a peripheral device or alike.
R7E9 | RUN inhibited state 0: RUN permitted If RUN inhibited state is produced.
1: RUN inhibited
R7EA | Start of alteration duting RUN 1 O: Not alicration during RUN If RUN is temporarily stopped (output hold) in the
1: Alicration during RUN alieration during RUN.
R7EB | Clcar 7 segments Clear by *“1" (00 dispiay) Applicable 10 software with revision “F" and after
R7EC | Clear special internal error Clear by “1" Diuo
output
R7ED
to (Undefined)
RTEF
RTFO | Camry 0: Carry OFF Carry flag used in arithmetic instruction
1: Camry ON
R7F1 | Overflow 0 Without overflow Overflow flag in arithmetic instruction
1: With overflow
R7F2 | Shiftdata 0: Shift data “0" Shift data used in shift instruction or alike
1; Shift data “1™
R7F3 | Operational error 0: Normal If there is an instruction error during execution of
1: At } an operational instruction. (Information in detail is
) output to WRF015.)
R7F4 | Data exror Same as above. If there is a data error detected during execution of
an operational instruction.
R7FS
to (Undefined)
R7FF h




[2] List of word special internal outputs

No. Name Stored data Description
WR F000 | Self-diagnosis error code Self-diagnosis error No. The error No. detected by CPU is stored by a binary
code.
WR FOO1 | Syntax, assemble error detail Syntax, assemble error No. | Syntax, assemble error in the user program is stored by a
binary code. {See note)
WR FO02 |1/0 information mismatch detail | Mismatched [/O slot No. The 1/0 slot No. that is mismatched with parameters
(See note) setting 1s stored.
15 12 11 3 7 4 3 [
I T
a: UnitNo. (0-5)
b: Slot No. (0- A)
WR F003 | Communication function module | Mismatched module slot The module slot No. that is mismatched with parameters
error mismatch detail No. (See note) setting is stored. (0 - A)
WR F004 | Communication function module | Mismatched module slot The slot No. of the communication function module
error slot No. Né. (See note) involving an error is stored. (1 - 8)
WR F005 | 1/0 module error slot Ne. Same as above The slot No. of the 1/O module involving an error is
stored. (Composition same as that of WRF0C2)
WR F006 | Remote error slot No. Same as above, The slot No. of the remote module involving an error is
stored. (Composition same as that of WRF002)
WR FO0?7 | Link error slot No. Same as above. The slot No. of the link module involving an error is
stored. (Composition same as that of WRF002)
WR F008
to (Undefined)
WR FOOF
WR F0101 | Cycle time (maximum) Maximum execution time | 10 msec units
of a usual scan
WR F011 | Cycle time {current) Execution time of a usual 10 msec uaits
scan
WR F012 [ Cycle time (minimum) Minimum execution time of | 10 msec units
a usual scan
WR F013 | CPU status CPU operating status
15 we & 7 6 5 4 3 2 1 0
nwsed 2 | biclale|t]g|n]i]
a: CPU type - 01=H-2000, 10=H-700, 11=H-300
b: Battery error - 1=Occurred, O=None
¢: Unused
d: Debug - 1=During execution, 0=Not in execution
e: Force - 1=During execution, 0=Not in execution
f: Error - 1=Qccurred, 0=None
g: Simulation - 1=During execution, 0=Not in execution
h: Hal; - 1=During execution, 0=Not in execution
i: Operation - i= RUN, 0=STOP
WR F014 | Wend internal output capacity Word internal output One out of 0400, 4400, C400.
number of words
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No. Name Stored data Description

WR FO15 | Operational error code Operational error No. The error No. occurred during execution of an

operational instruction is stored.

WR F016 | Extension register for operation | Surplus at the time of 32 bits operation: More significant - FO17, less
FO17 execution of an operational significant - FO16

instruction 16 bits operation: FO16 is used

WR F018 | Communication function module | System bus status by slot of basic base

activation flag
15 9 8 7 6 S 4 3 2 1 o
IUnusedlaibchdle[f'g]hIi|
1=Systemn bus activation completed
0=System bus activation not completed
a=Slot8,b=Slot7..i=Slot0

WR FO19 (Undefined)

WR F020 | Communication function module| Status data (slot 0) 15 s 7 0

WR F021 | slot O status Status 1 Status 2

| 1 | Status 3 Status4

WR F030 | Communication function module| Status data (slot 8) The contents of the slot where no communication

WR F031 |slot8 status function module is mounted are unfixed.

See the communication function module manual for
details.

WR F032 {Undefined)

WR FO3F

WR FO40 | Member registration area 1 Port No. where CPU 15 s 7 0
F041 occupation is made a ‘0"

F042
b c
| | |
d e

WR F049 | Member registration area 4 Port No. where CPU
FO4A occupation is made. a: 0=No occupation, 1=Read occupation,
FO4B 2=Wriic occupation

b: Loop No.
c: Unit No.

d: Module No.
e: Port No.

WR FO4C | Debug registration area Port No. where debug is 15 — 8 7 0
FO4D executed. debagging ‘o’
FO4E Laop No. Unit No.

Module No. Port No.

WR FMF

©° (Undefined)
WR FO7F
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No.

Name

Stored data

Description

WR FO80

F097

Remote master 1 error flag

WR F098

FOAF

Remote master 2 error flag

WR FOBO

FOC7

Remote master 3 emor flag

WR FOC38

FODF

Remote master 4 error flag

FR a0 TR

LA

Sub connect fllag .

Sub error flag Y

Host error details

Bl
a.
]

ITlgthiili Transler erroc count |3

Sub #0 error detaiis k|1 ]|m

[

L] L]

{

Sub #15 error details a]n‘lnlnl-]n [ [

»

1/0 mismatch slot No.

“0- ISub No.

Slot NoJn

/O error (fuse) slot No.

“0°

Maximum refresh time

{Unit in msec)

Minimum refresh time

L

Current refresh time

n

Bit No. corresponds to substation No. 1=Participation, 0=No participation
Bit No. corresponds to substation No. 1=With error, 0=Without error

Time-out error

Frame error

System bus error

Substation 1/0 exrror

Station No. overlap

Substation connection mismatch

[/O information mismatch
Remote number of points error
Same as ¢

Same as d

: (Undefined)

Same as f
Samcas g
Same as h
Same asi
(Undefined)
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No. Name Stored data Description

WR FOEQ | Link 1 error flag
Lou]sutionﬂ}suuunuolrlst:r|o

li;l",::m‘ﬁm' d;f;.d! o |5 ][ a]e] ndeiond] Discomneeied st ruo :
}.;:“gk‘d 3 - 16| 1
g 47 - iz 3
63 - 48| «
15 - 0l s
Link status 31 - 161 &
flag
a7 - az|r
63 - 48| o
R | o '
CPU status
flag 1 '
i
63 Pos2 ] s I "
18 - [ R}
Error T} - W60t
status
flag  j (|4 -~ 21
= 63 -~ B8c
k[1[m]  Undetinetr | Tranefer arvor coomt 1D
Station O to
63 error i '
details
] In l ¥ l » I ] sC
Mazimuen refresh time {in maec) 5D
Minimum refresh time (in maec) St
Current refresh Lime (in mesc) 2
HEX
F13F
WR F140 | Link 2 error flag System bus error
F19F Area setup is outside of the range
Station No. it outside of the range
{Undefined)
Area overlapped

Channel open circuit | = With error 0 = Without exror

Figure in the table is station No., 1=Participation, 0=No participation
Figure in the table is station No., 1=In link operation, O=Link stop
Figure in the table is station No., Contents of 4 bits are as follows:

TEFR A eR TR

alfbclld] A: 1=CPU error, (=Normal
- B: 1=In simulaton, 0=Not in simulation
4 bits C: 1=HALT status, 0=Not in HALT starus
D:

1=RUN, 0=STOP

j: Figure in the table is station No., 1=With error, 0=Without error
k: Time-out error, 1=With error, )=Without error

l: Frame error, 1=With error, 0=Without error

m: Error between CPU and link, 1=Error, 0=Normal

Note: The youngest slot No, which detected an exror up to the present time including the past is stored. Turn OFF the corresponding
bit special internal output once in order to check the slot where an error currently occurred.



{3] Timing of reset of special internal outputs

Set/freset of bit special internal output

No. Set Reset
R7CO 10 7C7 | Should be set by the user. Should be set by the user. Reset can alse be made by the
power failure storage area reset switch.
R7C8 10 TDE
R7EO 10 7E3 | Reset is made by the system. Reset is made by the system
R7E4 10 TEA Reset cannot be made because of being always ON.
RT7FC o 7F4 Reset is made by the system,
Data set/zero clear of bit special
No. Set Reset
WR FO00 Should be zero cleared by the user.
i)
FO07 Resct is made by the system.
WR FO10
© Managed by the system.
F014
WR FO15 Should be zero cleared by the user,
0
FO18
WR FO20 Managed by the system.
to
FO4E
WR F0O80
to
FODF
WR FOEO
to
F19F
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