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WARNING

To ensure that the equipment described by this manual. As well as all equipment connected
to and used with it, operate satisfactorily and safety, all applicable local and national codes
that apply to installing and operating the equipment must be followed. Since codes can vary
geographically and can change with time, it is the user’s responsibility to determine which
standard and codes apply, and to comply with them.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN RESULT IN
DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO PERSONNEL.

INSTALL EMARGENCY POWER STOP SWITCH, WHICH OPERATES INDEPENDENTLY OF
THE PROGRAMMABLE CONTROLLER TO PROTECT THE EQUIPMENT AND/OR
PERSONNEL IN CASE OF THE CONTROLLER MALFUNCTION.

Personnel who are to install and operate the equipment should carefully study this manual
and any other referred to by it prior to installation and/or operation of the equipment. Hitachi
Industrial Equipment Systems Co., Ltd. constantly strives to improve its products, and the
equipment and the manual(s) that describe it may be different from those already in your
possession.

If you have any questions regarding the installation and operation of the equipment, or if
more information is desired, contact your local Authorized Distributor or Hitachi Industrial
Equipment Systems Co., Ltd.

IMPORTANT

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY
ENERGY AND, IF NOT INSTALLED AND USED IN ACCORDANCE WITH THE
INSTRUCTION MANUAL, MAY CAUSE INTERFERENCE TO RADIO COMMUNICATIONS.
AS TEMPORARILY PERMITTED BY REGULATION, IT HAS NOT BEEN TESTED FOR
COMPLIANCE WITH THE LIMITS FOR CLASS A COMPUTING DEVICES PURSUANT TO
SUBPART J OF PART 15 OF FCC ROULES, WHICH ARE DESIGNED TO PROVIDE
PEASONABLE PROTECTION AGAINST SUCH INTERFERENCE.

OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKELY TO CAUSE
INTERFERENCE IN WHICH CASE THE USER, AT HIS OWN EXPENSE, WILL BE
REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INTERFERENCE.




LIMITED WARRANTY AND IMITATION OF LIABILITY

Hitachi Industrial Equipment Systems Co., Ltd. (Hitachi) warrants to the original purchaser
that the programmable logic controller (PLC) manufactured by Hitachi is free from defects in
material and workmanship under normal use and service. The obligation of Hitachi under this
warranty shall be limited to the repair or exchange of any part or parts which may prove
defective under normal use and service within eighteen (18) months from the date of
manufacture or twelve (12) months from the date of installation by the original purchaser
which ever occurs first, such defect to be disclosed to the satisfaction of Hitachi after
examination by Hitachi of the allegedly defective part or parts. This warranty in expressly in
lieu of all other warranties expressed or implied including the warranties of merchantability
and fitness for use and of all other obligations or liabilities and Hitachi neither assumes, nor
authorizes any other person to assume for Hitachi, any other liability in connection with the
sale of this PLC. This warranty shall not apply to this PLC or any part hereof which has been
subject to accident, negligence, alternation, abuse, or misuse. Hitachi makes no warranty
whatsoever in respect to accessories or parts not supplied by Hitachi. The term “original
purchaser”, as used in this warranty, shall be deemed to mean that person for whom the
PLC in originally installed.

In no event, whether as a result of breach of contract, warranty, tort (including negligence) or
otherwise, shall Hitachi or its suppliers be liable for any special, consequential, incidental or
penal damages including but not limited to, loss or profit or revenues, loss of use of the
products or any associated equipment, damage to associated equipment, cost of capital,
cost of substitute products, facilities, services or replacement power, down time costs, or
claims of original purchaser’s customers for such damages.

To obtain warranty service, return the product to your distributor, or send it with a description
of the problem, proof of purchase, post paid, insured, and in a suitable package to:

Quality Assurance Dept.

Hitachi Industrial Equipment Systems Co., Ltd.
46-1 Ooaza-Tomioka Nakajo-machi
Kitakanbara-gun, Niigata-ken

959-2608 JAPAN




Copyright 2002 by Hitachi Industrial Equipment Systems Co., Ltd.
All Right Reserved — Printed in Japan

The Information and/or drawing set forth in this document and all right in and to
inventions disclosed herein and patent which might be granted thereon disclosing or
employing and the materials, methods, techniques or apparatus described herein
are the exclusive property of Hitachi Industrial Equipment Systems Co., Ltd .

No copies of the information or drawings shall be made without the prior constant of
Hitachi Industrial Equipment Systems Co., Ltd.

Hitachi Industrial Equipment Systems Co., Ltd. provides customer assistance in
varied technical areas. Since Hitachi does not possess full access to data
concerning all of the uses and applications of customer’s products, responsibility is
assumed by Hitachi neither for customer product design nor for any infringement of
patents or rights of others, which may result from Hitachi assistance.

The specifications and descriptions contained in this manual were accurate at the
time they were approved for printing. Since Hitachi Industrial Equipment Systems
Co., Ltd. Incorporated constantly strives to improve all its products, we reserve the
right to make changes to equipment and/or manual at any time without notice and
without incurring any obligation other than as noted in this manual.

Hitachi Industrial Equipment Systems Co., Ltd. assumes no responsibility for errors
that may appear in this manual.

As the product works with user program, and Hitachi Industrial Equipment Systems
Co., Ltd. cannot test all combination of user program components, it is assumed
that a bug or bugs may happen unintentionally. If it is happened: please inform the
fact to Hitachi Industrial Equipment Systems Co., Ltd. or its representative. Hitachi
will try to find the reason as much as possible and inform the countermeasure when
obtained.

Nevertheless Hitachi Industrial Equipment Systems Co., Ltd. intends to make
products with enough reliability, the product has possibility to be damaged at any
time. Therefore personnel who are to install and operate the equipment have to
prepare with the countermeasure such as power off switch can be operated
independently of the controller. Otherwise, it can result in damage to equipment
and/or serious injury to personnel.
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1. CONFIGURATION AND SPECIFICATIONS

1.1 System Configuration

Figure 1-1-1 shows system configuration

CPU module Communication module Base
CPU-02H RIOH-TM: Remote host BSM-3: 3 slots
(with built-in RAM) RIOH-TL: Remote substation BSM-4: 4 slots

RIOH-DT: Substation unit | BSM-5: 5 slots
IOLH-T: CPU link BSM-6: 6 slots

Memory pack
MPH-8R: EPROM

RIOM: Host H link BSM-7: 7 slots

BSM-9: 9 slots

e g
i -

[ P —j}%h_ ;:”,é,é:l:,_ _Dé,\.;,i, Advanced function module
wmooen || OB oo oodd || coad
Hizac S | g0 i g20s || eoos CTH: High speed counter
Power module wrtacH HITACH) rmacH wrracH! e A A((}sHé}II:aﬁ:glsgg current input
X X
A B AGH-1V: Analog voltage
PSM-A: AC power supply ’, : ol ’:( X input (8 channels)
PSM-B: AC power supply sl S ||| A%ipgt (4/1?12L0ngezls)current
D: & XAl X AGH-OD: Analog current
PSM-D: DC power supply e > X output (2channels)
& e AGH-OV: Analog voltage
el s output (4 channels)
13 2. X AGH-ODV: Analog voltage
1883 s | L) e output (2 channels)
Q IR
15 £ (| I X
X et [[X
c?] XJIH| ¢2 X
X X
1 1
J
Input module Output module 1/O hybrid module
PIM-DP: 24 V DC, 8 points POM-R: Relay, 8 points PHH-DT: 24 V DC, 8 points
PIM-DPH: 24 V DC, 16 points | POM-RH: Relay, 16 points Transistor, 8 points
PIM-A: 110/220 V AC, 8 points | POM-TP: Transistor, 8 points | PHM-TT: 24 V DC, 16 points
PIM-AH: 110/220 V AC, 16 POM-TPH: Transistor, 16 Transistor, 16 points
points points
And other | POM-S: Triac, 8 points
POM.-SH: Triac, 16 points
And other

IBM personal computer Portable graphic programmer Instruction word programmer
M-GPH) (PGM-CHH)

Fig. 1-1-1 System Configuration
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1.2 Component devices

(1) Basic component
Table 1-2-1 lists the modules.
Table 1-2-1 List of Modules (1/2)
Item Model . _fa;g 0740 Remarks
w|CPU H-200 CPU-02H 1/0 256 points max. (when using 16-point 1/0)| —
RAM [ Program capacity 7.6k steps (built-in) — |Built in CPU module
Memory
e EPROM |MPH-8R Program capacity 7.6k steps —
- 1
BSM-3 3 slots (Example) ot}?asq is coménonly usedd fc:ir
~ asic an expande
BSM-4 4 slots NEREEE %onfigurations.
OFor 11 to 16 slots, the BSM-9
BSM-5 5 slots gg PSS is requered as the base of
Base SElUlOolOol0 — | basic unit (may be called
BSM-6 6 slots “basic base” hereafter).
BSM-7 7 slots 4 slots
4-slot base mounts 4 modules
BSM-9 9 slots besides power module.
PSM-A Power supply voltage 110/220 V AC
Pover modde [P sM-8 | Fong, segl yoliage JI0720 VAC, with|
PSM-D Power supply voltage 24 V DC
PI M-A 8-point 110/220 V AC input 16
ACinput  |p1 M-AH | 16-point 110/220 V AC input 16
PI M-AW %grgfiir?:fl b11](_)%?]20 V AC input [detachable 16
:; PIM-D 8-point 24 V DC input 16
2 | DC input module : :
S (negative logic) PIM-DH 16-point 24 V DC input 16
2 PIM-DW |16point 24 V DCinput[detachable terminal block] | 16
PI M-DP 8-point 24 V DC input, source type (Note 2) 16
DC input module _ i :
(positive logic) P11 M-DPH |16-point 24 V DC input, source type (Note 2) | 16
16-point 24 V DC input, source type
PIM-DPW ?zﬁe%nchable terminal blogﬁ‘j P 16
P OM-R 8-point relay .output 16
Relayl output POM-RC 8-point relay output, independent contact 16
module POM-RH 16-point relay output 16
o P OM-RW | 16-point relay output[detachable terminal block] | 16
=
‘:’ P OM-S 8-point triac output 16
2 Triac output | p o M-S H | 16-point triac output 16
5 POM-SW 16-point triac output{detachable terminal block] | 16
POM-T 8-point transistor output 16
Transistor
output module | P OM-TH 16-point transistor output 16
(negative logic)
POM-TW 16-point transistor output[detachable terminal block] | 16
Notes:
1. The modules marked yr are exclusive for H-200.
Other modules are commonly used with EM.
2. The source type corresponds to positive logic input.




Table 1-2-1 List of Modules (2/2)

Item Model Specifications Bz Remarks

3 POM-TP 8-point transistor output, source type (Note 2) | 16

"8 | Transistor

E output module| pOM-TPH | 16-point transistor output, source type (Note 2) | 16

g_ (positive logic)

3 POM-TPW | 16pointtransistor output, source type[detachabletermimalbiock] | 16
bAq PHH-DT |DC input 8 points, transistor output 8 points | 32

1/0 mixed module

PHM-TT TTL input 16 points, TTL output 16 points 32 | Connector connection
%’ RIOM Host link (coaxial cable) 32 | Cormection with high-order model of Heeries
CPU link

%] § I O LH-T | Parallel link (twisted pair cables) — | CPU link between H-200 PLCs

2
Y & R10OH-TM |Remote host (twisted pair cables) 128
% g Remote I/0 R 1OH-TL |Remote substation (twisted pair cables) vari) Remote 1/0 between H-200 PLCs
] S RIOH-DT | Substation unit, I/O 32 points 32
Y| o |Highspeedcounter| C T H High speed counter input, 10 kHz max. oz

=
¥ -é Analog AGH-1I 8-channel, 4 to 20 mA, 8-bit currrent input 8W
| g |mputmodule ' 1V [ schannel, 0 to 10 V, 8-bit voltage input 8W
% & AGH-0 4-channel, 4 to 20 mA, 8-bit current output  |8W
bA¢ '::3 Analog AGH-0D | 2-channel, 4 to 20 mA, 8-bit current output 8W
bAq _S output module AGH-0OV | 4-channel, 0 to 10 V, 8 bit voltage output 8W
T < AGH-0DV | 2-channel, 0 to 10 V, 8 bit voltage output 8W

Notes:
1. The modules marked v¢ are exclusive for H-200.
Other modules are commonly used with H-100 M/EM.
2. The source type corresponds to positive logic input.
(2) Peripherals

Table 1-2-2 lists peripherals.

Table 1-2-2 List of peripherals

Item Model Specifications Remarks
& | Programmer With EL backlight
.- mainframe PGM-GPH | Audio CMT I/F function
BEs
gﬁ& ROM writer functi
<O B writer runction
Sia | Option I/F PGMIFIH | Printer I/F function
Instruction word Display with LED backlight
programmer PGM-CHH | Audio CMT I/F incorporated

Note: These peripherals are commonly usable for H-300, 700 and 2000.




(3) Connecting cable
Table 1-2-3 lists the connecting cables.

Table 1-2-3 Connecting Cables

Application Model ' Specification Remarks

Expansion signal cable .
efween basic base and C N M-06 0.6 m long Exclusive for H-200
expansion base

Cable for portable graphic | P G C BO2ZH |2 m long between CPU and programmer
programmer and instruction
word programmer P GCBO5H |5 m long between CPU and programmer

PCBO2H |: ici i
GPC 2 m long between CPU and graphic input device Commonly usable for H-300, 700

00
Cable for graphic G P CBO5H | 5 m long between CPU and graphic input device and 20
input device

G P CB15H |15 m long between CPU and graphic input device

CB PGB |2mlong between graphic input device and printer

(4) Other
Model RS {7 SR e Remarks
- ithi C ly usable for H-300, 700
LIBAT-H Lithium battery 5 Sén%% yu e
CVM Empty slot cover Exclusive for H-200




1. 3 Names of Unit Components
Fig. 1-3-1 shows the name of each H-200 part, exemplifying the 5-slot base.

{ Power module ‘

Power failure-protected
‘ memory reset Switch | | CPU module | | 1O modules |
POW, PUN and ERR 1/0 indicator lamps J
indicator lamps /
D“/f Model nameplate l
1 P ass Modle name is marked
2o . 5 in this plate.
eracom  a——
a
® 2
x 3
x 5
D c
—— ]
I X ) |
’ Power terminal ‘ [ 1/0 terminals —' /
Expanstion base
connector
Operation/stop Programmer
key switch connector

Fig. 1.3.1 Name of Each Part

The number of slots is different among the 3-slot, 4-slot, 6-slot, 7-slot and 9-slot bases. Base is commonly
usable between basic and expansion units. For expansion, an I/0 module is to be mounted in the slot for CPU
module.
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1. 4 General Specifications

Table 1-4-1 lists the common specifications among the modules used for H-200 system.

Table 1-4-1 General Specification

Item

Specifications

Operating temperature

0 to 55°C

Storage temperature

—10 to 75C (Retention of the memory contents is assured only within the
operating temperature range.)

Operating humidity

20 to 90% RH (non-condensing)

Storage humidity

10 to 90% RH (non-condensing)

Allowable instantaneus
power failure time

20 ms

Vibration resistance

Frequency 16.7 Hz, multi-amplitude 3 mm in X, Y and Z directions

Noise resistance

01,500 Vp-p noise voltage in 100ns and lus noise pulse width (by using a noise
simulator)

O Based on NEMA ICS2-230-42 to 45 (except for input)

O Static noise 3,000 V applied to exposed metal

Insulation resistance

20 MQ or more between external AC terminal and FG (frame ground) terminal (by
using a 500 V DC megger) (Note 1)

Dielectric strength

1,500 V AC for 1 minute between external AC terminal and FG terminal (Note 1)

Grounding 100 @ max. (exclusive grounding required)
Must be free from corrosive gases such as ammonia, hydrogen sulfide and sulfur
Atmosphere dioxide, from excessive dust.
Structure Open wall mounting (in only one direction)
Cooling Natural air-cooling
Notes:

1. A varistor for suppressing lightning surge is connected to the power supply terminal of power module. Therefore, the
connector inside the power module must be separated when testing insulation resistance or dielectric strength of the power
supply terminal. Otherwise, the varistor might be damaged.

2. For peripherals, refer to their manuals (including instruction manuals).




1.5

Basic Specifications

Table 1-5-1 lists the basic specifications.

Table 1-5-1 Basic Specifications

Control specifications

Item H-200 H-300 (reference)
Max. slots usable 16 (Note 1) 9
g 8-point 1/0 module Up to 128 —
§ 1 6-point 1/0 module Up to 256 —
FS 32-point I/0 module Upto512(PHM-TT) Up to 288
S 64-point 1/0 module - Up to 576

Processing system

Stored program

cyclic processing

. Sequence instructions
Processing

1.5 us/instruction

1.1 to 2.5 gs/instruction

speed Arithmetic and applica-

tion instructions

Several ten ustoseveral thousand ws/instruction

Several usto several thousand us/instruction

User program memory

Up to 7.6k steps (in both RAM and
EPROM)

Up to 7.6K steps (in both RAM and
EPROM)

Instruction word/ladder diagram

. Sequence instructions 13 kinds 13 kinds
Instruction . i
word Sritbmetic and ctions 44 kinds (Note 2) 69 kinds
Sequence instructions 17 kinds 17 kinds
i Arithmetic and
application instructions 44 kinds (Note 2) 69 kinds
H I -  F L O W — (not supported) Possible
I1/0 processing system Direct processing
Bit 1,984 points (R0O~R 7B F)
Word 1 kwords (WRO~WRS3FF)
5
@ & Bit 64 points (R7CO~R7FF)
k] 3 Special
EREE Word 64 words (WR F000~WR F03F)
= g
'g g CPU link 128 points X 2 (256 points) 1,024 words/loop
Q, =i
é Remote 1/0 128 points/host X 4 (512 points) 512 points/32 words X 4 boards
? Bits/words shared 4,092 points/256 words 16,384 points/1,024 words
Q
S
& e No. of points 512 points (TD + CU) (0 to 255 points for timer)
o 53
— _é’ 2 Timer setup value 0 to 65, 535 sec with time base of 0.01, 0.1 sec and 1 sec
&8

Counter setup value

1 to 65, 535 counts

Edge detection

Rising 128 points, falling 128 points

Rising 512 points, falling 512 points

Calendar clock

Year, month, day, day of week, hour,
minute and second

Peripheral
functions

Programming system

By instruction words and ladder diagram

By instruction words, ladder diagram,
HI-FLOW and BASIC

Peripheral devices

Instruntion word programmer,

portable graphic programmer

Notes:
1.
2.

The maximum slots usable are only 10 when using the base for EM. For 11 to 16 slots, the basic base must be BSM-9.
Signed instructions, and MOV, COPY, FOR to NEXT, RSRV and FREE instructions are unavailable. Besides, double-

word calculation is impossible.




1. 6 Specifications of Power Module

Table 1-6-1 lists the specifications of power module.

Table 1-6-1 Specifications of Power Module

Item Model PSM—A PSM-B PSM-D
% 100V 7110 V7120 V AC, 200 V220 V /240 V AC
£ Rated voltage (110 V AC and 220 V AC switchable with connentor) VD
E Permissible fluctuation 85 V~132 VAC, 170 V~264 V AC 19.2~30 VDC
g Rated frequency 50,/ 60Hz —
E Permissible fluctuation 47~63Hz —
Input current 0.6 A or less 1.6 A or less
g CH1(5V) 1 A(for CPU and programmer)| 1.7 A(for CPU and programmer)| 1 A(for CPU and programmer)
CH2(24V)| 0.3 A (for output module) 0.5 A (for output module) 0.3 A (for output module)
E CH3(24V) 0.45A  (for input module) 0.25A (for input module) 1A (for input module)

Circuit diagram

24V{~

External wiring

Cuv

220V AC

When connec .. .
tor relocated:
24V DC |

| H——Oz4v
10,754 MAX
L Oc
RERE
AC

L—T—=
220V AC
OFc

24V DC

1
b

(1) Power module receives AC or DC power and supplies the determined power to the CPU, programmer and
[/0 modules. Output is composed of 3 channels; CH1 (5 V) for CPU and programmer, CH2 (24 V) for
output module and CH3 (24 V) for input module.

The maximum output current in each channel is specified in the table above. The current consumption of
each module is marked in the specifications following. So configure a system so that total current
consumption in each channel does not exceed the maximum current output.



(2) The PSM-A and PSM-B select either 110 V AC or 220 V AC by means of a connector.
Since they have been factory-set at 220 V AC, the connecton need be changed over to 110 V when
necessary, and then attach the furnished voltage nameplate.
(3) The PSM-A and PSM-B incorporate a varistor for suppressing lightning surge. Therefore, the connector
must be separated before testing dielectric strength or insulation resistance.
Otherwise, the varistor might be damaged.
{4) CH3 is also used by sensor. Confirm that total current consumption does not exceed 0.45 A with the
PSM-A, and 0.25 A with the PSM-B.
The PSM-B allows power supply from an external power unit to CH3 through relocation of the connector.
Utilize this feature in case CH3 current is inadequate because there are many input modules to be connected.
(5) Table 1-6-2 lists the current consumptions of CPU module and programmers.
Table 1-6-2 Current consumptions of CPU and programmers
Item Model CH1 GV) CH2 (24V) CH3 (24V)
CPU module CPU-02H 150 mA 5 mA 0 mA
Portable graphic programmer PGM-GPH 400 mA 0 mA 0 mA
Option I/F PGMIF 1H 700 mA 0 mA 0 mA
Instruction word programmer PGM-CHH 450 mA 0 mA 0 mA




1. 7 Specifications of 1/0 Modules

(1) Specifications of Input Module
Table 1-7-1 lists the specifications of input module.

Table 1-7-1 Specifications of Input Module

ltem Model PIM-D PIM-DH, DW PIMA PIM-AH, AW
Input specification DC input AC input
Nominal voltage 24V DC 110V /220 V AC
Input voltage 21.6 DC~26 VDC 85~264 V AC, 50/60 Hz

Input current

9mA (when input and common terminalsare shortcircuted)

7mA (110VAC, 50Hz)

Operva'tionﬂal ON 19 V or more (resistance 300 Q or less) 85 V AC or more
specification OFF 7 V or less (resistance 200 kQ or more) 30 V AC or less

Input delay ON—-OFF 4ms or less 16 ms or less
time OFF-0ON 4 ms or less 16 ms or less

No. of input points

8 inputs/module

16 inputs/module

8 inputs/module 16 inputs/module

Common input connection

8 inputs/common tenminal

8 inputs/common terminal

Polarity Common terminal (—) -

Isolation method Photocoupler Photocoupler

Current CHI1 0.5 mA + (No. of input ON points) X 0.5 mA 1 mA

consumption

(average)IzNote 1) CH2 OmA OmA
CH3 (No. of input ON points) X 9 mA 0mA

Circuit diagram

External wiring

—6 o——Q© —5 o—+0©
o5 o—1—®@ o o—1@D
s+ 7~ 1 e 2°
: @ L o~ | @@
® : @
®
® @®
o o
© @@
oCl and C2 are inter-
nally connected.

———0 T
I N e e e
_ ©
€] €} @
@ @ o
® & o
) ®
@ @g
—© &)
O || Lodes
oCl and C2 are inter-
nally connected.

{Note 1)

The power consumption of each module is entered above. The total current consumption of each channel must not

exceed the maximum output current of the power module. For output current capacity of the power module, refer
to “1.6 Specifications of Power Module.”

—10—
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Specifications of Output Module.

Table 1-7-2 lists the specifications of output module.

Table 1-7-2 Specifications of Output Module

Model
Item

POM-R

POM-RH, RW

POM-SH, SW

POM-S

POM-T POM-TH, TW

Output specification

Relay output

Triac output

Transistor output

Nominal voltage 110 vV/220 V AC 110/220 V AC 24V DC
Output voltage 85 ~ 264 VAC 85 ~ 264V AC 5~27VDC
Mas loadcurrent 1 circuit 2A 1A 0.5A
8 circuits 4A 4A 2.5 A(Note)
Min. load current 10 mA (5V DC) 50 mA 10 mA (24 V DC)
Max. leakage cuttent - 1mA (220 V AQC) 0.1 mA (24 V DC)
Max. rush cuttent 6 A(100 ms) 20 A(20 ms) 3 A(20 ms)
Max. output ON—-OFF 10 ms 11 ms 1ms
delay time OFF—->0ON 10 ms 11 ms 1ms
No. of output points 8 points 16 points 8 points 16 points 8 points 16 points

Common output connection

8 points/common terminal

8 points/common terminal

8 points/common terminal

Polarity — — Common terminal (—)
Isolation method Relay Photocoupler Photocoupler
Current CH1 02mA + (No. of output ON points) X 02mA | 0.3mA + (No. of output ON points) X 02mA | 0.2mA + (No. of output ON points) X 02mA
consumption CH2 (No. of output ON points) X 10mA |(No. of output ON points) X 65mA [(No. of output ON points) X 65mA
(average) o 0 mA 0 mA 0 mA
ouT ‘T
Circuit diagram 85~264VAC %‘
21~27VDC ’ <
COM{7A B ‘_’
—01-0 ||1C7r% ~0+0 ©5r% || rOT© || Cor%
2R
070 | [WEr% || HOT@ L@Zj: o| tUT @ ’J:©: %
@ | @ o % ® Te ®
- @ %% ® ) e 9
@ % @ 2 @ @
External wiring © ©@ © ©@ © ©®
® ®% ® O ® O
@ @® © @ 19 @
_© -® H© ~®® —© - @®
j —© J’_@ e
| Al |
Power supply | Power supply | AC powersupply | AC powersupply| & < &2 DC power
DC powersupply | 5 < supply

Note: As four-element transistor devices are used, max. load current is limited in blocks of terminals No. 0 to 3, 4 to 7, 8 to
11 and 12 to 15. Transistor output must be 1.25 A/4 circuits at maximum.
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Specifications of positive logic (source type) 1/0 modules
Tables 1-7-3 and 1-7-4 list the specifications of source type output (PNP transistor) module and source type
input module.

(3)

Table 1-7-3 Specifications of Positive Logic Input  Table 1-7-4 Specifications of Positive Logic Output

Item Model PIM-DP PIM-DPH, DPW | | Item Model POM-TP POM-TPH, TPW
Input specification DC input Output specification Transistor output
Nominal voltage 24 V DC Nominal voltage 24V DC
Output voltage 3~26VDC
Input voltage 216 ~ 26 VDC -
1 circuit 0.5A
Input current Approx. 9mA /24 V DC (impedance approx. 2.7 kQ) Max. load 4 circuits 1254
current .
0 . ON 19 V or more (resistance 300 Q or less) 8 circuits —
perating
voltage OFF |7V or less (resistance 200 kQ or more) Min. load current 10 mA (24 V DC)
Max. leakage current 0.1 mA (24 V DC)
L\‘I?xv i\npul UN-OFF 4 m sec Max. rush current 3A (ZOmSEC)
e lay time
OFF-0N 4 ec ;
ms Max. output ON-OFF 1 msec
No. of input points 8 points 16 points delay time | ) FF-(N 1 msec
Commoninputc . 8 points/common terminal No. of output points 8 points 16points
Common output comection 8 points/common terminal
. inal (—
Polarity Common terminal () Polarity Common terminal (+)
Isolation method Photocoupler Isolation method Photocoupler
CHI1 0.5mA +(No. of input ON points) X 0.5mA CH1 0.2mA+( No. of output ON points )X 0.2mA
Current Current
consumption CH2 0 mA consumption CH2 ( No. of output ON points ) X 0.65mA
{average) (average)
CH3 0 mA CH3 0 mA

Circuit diagram

Circuit diagram

External wiring

—T® reoTO
[_0 o o——3)
‘o ot .gof%_@@
e e,
»-7‘_‘*——@ i @@
e SR
! ; @
! ® e
| X @
; ® ! ®
| ! @
@ ®
(&}
L0 ——o
@
C1 and C2 are inter-
nalfly connected.

External wiring

rO—+©
Wiod W) g——@

OO
»-C—O \O—@
@ ® ®

®
© ®
® O
® ®

@ @
®

._@
_© ~_@

)
o9 5
DC power supply | DC power supply
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(4) Specifications of hybrid modules

Tables 1-7-5 and 1-7-6 list the specifications of I/0 mixed module and TTL 1/0 mixed module, respectively.

Table 1-7-5 Specifications of 1/0 Mixed Module Table 1-7-6 Specifications of TTL 1/0 Mixed Module

Ttom—~Model PHH-DT Ttom—Model PHM-TT
1/0 specification DC input Transistor output 1/0 specification TTL input TTL output (open collector)
Nominal voltage 24 VDC 24V DC 1/0 voltage 4V ~27VDC 4V ~27VDC
Permissible « | 216 ~26VDC 5~ 27V DC Input current | 6mA (5V DO) —
Input current 9 mA — Input ON |1.5Vmax.(5 V DC) —
it
) O N |ON resistance 300 Q max. — voitage OFF|[3.5V min.(5 V DC) —
Oper?}m;\al
specification
O F F |OFF resistance 200 kQ min. — Max. load current — 20mA,/ point
1 circuit — 0.5A Max. leakage cunrert — 50 A
Max. load
curent | dcireuits — 1.25A Max. |oN-0FF lms Ims
delay
8 circuits — 2.5A time OFF-0Y Ims lms
Max. keakagecurrent — 0.1mA (24 V DC) No.of I/Opoints | 16 points/module 16 points/module
Max. rush current — 3A(20ms) Commonterminal |16 points/common terminal |8 points/common terminal
(];/Iellx. ON-0FF 4 ms 1ms Polarity Common---& Common &
lelay
time OFF-=0N 4 ms 1ms Isolation method Photocoupler Photocoupler
No.of [/Opoints | 8 points (0 to 7) 8 points (8 to 15) 1/0 indication None None
Commonterminal |8 1/0 points/common terminal | 8 1/0 points/common terminal Current CH1 (No. of ON outputs) X 5 mA+30mA
Polarity Common terminal © | Common terminal © figgsump' CH2 0 mA
(average)
Isolation method Photocoupler Photocoupler CH3 0 mA
(No. of ON inputs) X 9 mA+
CH1
Current (No. of ON outputs) X 8 mA
;a\'erageb
CH2 0 mA 0 mA Circuit diagram
C H 3 |(No. of ON inputs) X 9 mA 0 mA
[ ° —'] Pin layout of 40-pin flat cable
Circuit diagram PnNo |Signal | PnNa | Signal | PhNa |Signal |PNa | Signal
! 1o JeomMal 21 [NC| 2 Jcomi| 22 {come
] 3 [so]l23 [Nc] 4 [s1] 24 |52
) 5 [INO| 25 |[IN8| 6 |0(T6| 26 |0UTH
- External wirin: 7 1] 27 9| 8 17| 28 25
2 9 2 | 29 0| 10 18] 30 2
11 3] 31 12| 12 19] 32 27
Lo 13 ¢ | 33 13] 14 20| 34 28
s L 2Tk 15 [ 535 | 116 | u]36 ] 2
5 F@)__@ 17 | 6 87 | 1| 18 | 2| 3]
: :‘g 19 | 7] 39 | 1] 20 | 23] 40| a3l
| 3
ternal wirin; — - | o
Exte ¢ B L Exclusive connector (made by

T
“T'
P

“@—

(=)

Connector for
external wiring

Hirose Denki)

Socket: HIF3C-40D-2.45C

Be sure to use a con-
nector  with gold

coating,

Connector pin Cable dia. Anexclusive solder-

less fastening tool is
HIF3-2226SC AWG22 to 26 required.
HIF3-2428SC AWG24 to 28
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(5) Specifications of Independent Contact Relay (6) Specifications of counter module
Output Module Table 1-7-8 lists the specifications of counter
Table 1-7-7 lists the specifications of indepen- module.
dent contact relay output module.

Table 1-7-7 Specifications of Independent

-7- ificati f |
Contact Relay Output Module Table 1-7-8 Specification of Counter Module

Model POM=RC : Item Specifications
Item Count pulse frequency Max. 10k Hz
Output specification Relay output Input pulse ON 0~2V
voltage level[ O F F 5 ~12V
Nominal voltage 110 V/220 V AC Count pulse width Min. 20 usec
Marker pulse width Min. 20 usec
w
Output voltage 85 ~ 264V AC E: Input impedance Approx.10k Q
Maxloadcurert | 1 circuit 2 A g |_Isolation method l?hotocoupler
& | No. of pulse input points 3 points (A, B and M)
Max. rush current 6 A (100ms) é Polarity Common 'O
172
ON—=OFF 4 ms 5 Countup | A o%’é%
éw:]ix. ?'Utpm % (addition) B Phase B is 90" delayed from phase A
elay time OFF—=0N 5 ms = | 2-phase 90"
input pulse Count-d A B e T e T e S
. . ount-down
No. of output points 8 points (subtraction) | p Wm
Common output connection 1 point/common terminal Power sypply for extermalinputdevice| 12 V DC + 10%, 50 mA (external supply possible)
] Output voltage 10 ~ 27V DC
Isolation method Relay . |[__Load current | Max. 05 A/circuit, max. 155 A/4 circuits
CH1 0. 2mA+(No. of ON outputs) X 0 . 2mA g Output system Transistor (open collector)
Current ‘S | Min. load current 1 mA
consmption CH2 (No. of ON outputs) X 10mA & | Output ON—OFF Max. 1msec
(average) ' | delay time [0 F FO N Max. 1 msec
CH3 0 mA % | Voltage drop at ON Max. 1.5V(0.5A)
‘é Isolation method Photocoupler
+<'No. of output points | 4 points(OUT0,0UT1,0UT2 and OUT3)
5
O | Leakage current Max. 0.1mA
Polarity Common---&)
Circuit diagram Extemal power sipplyforsignal atpue | 10 t0 27 DC, 50 mA (extemally supplied to module)
Count range 0 ~9999,” 0 ~65535
0 Dual-phase pulse count (up or down)
Count " OSinglle %hase forv;lardl/revebrlse; count (Dual or
ount system single phase switch-selectable]
Output Bhica Tt b e eolenie)
— value Switc 1
m———— 00ytpct Jsied when st value n les than
E O—+® Marker 1 point (The counter value is reset by this signal )
! ® ® Operation display | Output and pulse input display
' ® oCount register
i ® Register 0Set value CUO, CU1, CU2 and CU3 registers
External wiring ! O) ® 0Status/control register
1
- . ®® 0Count value preset
H @ oCount value read
® 0Set value write
— 0 Set value rea
(D-o-to) S
O Status rea
® Phase-A pulse ON/OFF status
® &haslf-B (L)“Ifll% I(:)]I:J/OFF status
. arker status
Functions Set value = count value (latch)
get vfelxlue f? count value
verflow flag
Underflow flag
CH1 200mA  Max.
Current CH2 _Omd S—
consumption H3 160mA max. when 50 mA issupplied d
110 mA max. without current supply to external input device
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(7) Specifications of analog current module

Table 1-7-9 lists the specifications of analog current module.

Table 1-7-9 Specifications of Analog Current Module

Model
Item

AGH=I

AGH=0

AGH=O0D

1/0 specification

Analog current input

Analog current output

Current range 4~20mA 4~20mA
Input impedance 220Q
Load impedance — 0~500Q
Resolution 8 bits 8 bits
Conversion time 1 ms 1 ms
Overall accuracy +(1%+1 bit) +19%
No. of points 8 points 4 points 2 points

Isolation method

Photocoupler (not isolated from DC input)

Photocoupler (not isolated from DC input)

Isolation between inputs

Not provided

Not provided .

CH 1 25mA 50mA 50mA
Current
consumption CH 2 0 mA 0 mA 0 mA
(average)
CH 3 60mA 250mA 140mA
N AJD e ouT
Circuit diagram ! i
COM pa f COM[ [
o I = 1 e
o —© —O©
=T =
—© —©

External wiring

0000 ®OGO®LO
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(8) Specifications of analog voltage module

Table 1-7-10 lists the specifications of analog voltage module.

Table 1-7-10 Specifications of Analog Voltage Module

Model
Item

AGH—1V

AGH-OV AGH-0ODV

1/0 specification

Analog voltage input

Analog voltage output

Voltage range 0~10VDC 0~10VDC

Input impedance 100K Q -

Load impedance — 10K Q Min.
Resolution 8 bits 8 bits

Conversion time 1 ms 1 ms

Overall accuracy +(1%+1 bit) +1%
No. of points 8 points 4 points 2 points

Isolation method

Photocoupler (not isolated from DC input)

Photocoupler {not isolated from DC input)

Isolation between inputs

Not provided

Not provided

CH1 25mA 50mA 30mA
Current
consumption CH 2 0 mA 0 mA 0 mA
(average)

CH 3 60mA 140mA 70mA

Circuit diagram

b
S

CoM ]

External wiring

l_ﬁ___
Bt

(CRVRONCRCNCEVECONE)

50
®@eee®o

=T
=

Notes:

1. Unused terminals should be connected to C(common) terminal.
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2. COMPATIBILITY

This section describes compatibility between H-200 and other models (H-300/700/2000) of H series.

2.1 Outline

Fig. 2-1 outlines the result of comparison between H-200 and H-300/700/2000. Four distinct features can

be pointed out as shown in the figure.

@Economical sys-
tem can be con-
figured.

H-200

@ Program can be
generated and input
based on :the same -
concept.

s H-300,700,72000~

Peculiar to H-200

® 1/0 modules

k] ® Base

® Memory pack

® Calender clock function

Common

® Programming unit

® Programming lan-
guage (insturction
words and ladder
diagram)

@ User program

®Only this function is
enriched when
compared - with
upper-rank models.

Peculiar to H-300/700/2000

® [/0 modules
® Base
® Memory cassette

® Programming
(BASIC or flow)

language

® Various debug functions

® Programming from link/
remote end

@These are unusable
for lower-rank model
H-200.

Fig. 2-1 Comparison of H-200 and Upper-Rank Models (H-300/700/and 2000)
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2. 2 Unusable Functions

H-200 is incapable of using the /0 categories and instructions listed in the table below unlike the upper-rank
models H-300, 700 and 2000. Therefore, take 'Substitutive measure’ in the table. If the measure cannot
be taken, then upper-rank model should be used.

Table 2-1 List of Unusable Functions

oS

Name

Description

Substitutive measure (reference)

Doubleword

DX, DY, DL, DR, DM and constant

Expand word by using C (carry).

Special timer/counter

WDT,MS, TMR,RCU

Combine multiple timers/couters or manipulate
current value.

Array variable

Subscripted 1/0

Reali;e transmission,_distibution, extraction, etc.
by using multiple assignment statements or com-
parisons.

Signed relational box | S=, S<, S, S<=
Signed comparisonexpression) S =, S<, S¢, S<(=
Signed multiplicationanddivision| S %, S,

Sign addition andextension)| SGET,E X T

Calculate sign and absolute value separately
according to ABS instruction, or calculate by use
of two’s complement according to NEG instruc-
tion.

Transmission exclud-
ing XCG

MOV, COPY ,WSHR,
WSHL,WBSR,WBSL

Use multiple assignment statements.

7-segment conversion

SEG

Use comparison and assignment statement.

Square root

SQR

Use approximate expression.

FIFO

FIFIT,FIFWR,
FIFRD

Save and manage number of stored words and
read words in internal output.

BASIC-related
trol instructions

con-

RSRV,FREE,STAR

Unnecessary because BASIC is unusable

FOR-NEXT loop FOR,NEXT Make loop by using conditional jump insruction.

BASIC HI-BASIC &%nrvﬁ% aixt.personal computer and make process-

Flow language HI-FLOW Program in instruction words and ladder.
Simulation rned off ot cAbling (commmon cAbIInE) Siacory

Debug function

nected from load.

Forced debug execution

Debug without resorting to such function

Programmer connec-
tion at link/remote
end

Change of monitor/program
from link/remote end

Connect programmer to CPU.

Installation of
advanced function
module at remote end

Installation of analog/counter
module at remote substation

Install CPU at remote end, load program and
communicate with CPU link module (IOLH-T).

1/0 assignment copy

Automatic generation of [/ assignment table

Generate 1/0 assignment table by key entry.
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2. 3 Difference in instruction action

(1) Nesting of subroutine

Table 2-2 Difference in Subroutine Nesting

H-200 . H-300/700/2000

Nesting up to 1 level Up to 6 levels

The Model H-200 allows only 1 level of nesting. So a subroutine cannot call another subroutine.
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3. PROCESSING SYSTEM

3.1 1/0 Processing System

The H-200 employs the direct 1/0 processing system. Differences between the refresh processing system
and direct processing system are summarized here. :
Refresh Processing System

Before computational processing, the ON/OFF status of external input is fetched in the image memory. Even
if the status of external input changes during computational processing, the input status in the image memory
remains unchanged. Change in the external input is to be fetched at the input processing of the next scan.
Along with computational processing, each status of external output, internal output, etc. changes
sequentially on the image memory.

After computational processing, the ON/OFF status of external output on the image memory is outoput to the
output circuit.

Therefore, if input XO turns ON immediately after input processing, it is fetched at the next input processing
(point a in the figure below) and output Y100 turns ON at the output processing (point b). This signifies that
a time period for 2 scans at maximum is taken between input and output.

Direct Processing System

At every computation, the ON/OFF status of external input is fetched and the ON/OFF status of external
output is output to the output circuit.

On execution of an instruction (at point c), the ON status of input XO is fetched and output Y100 turns ON.
Therfore, a time period for only 1 scan is needed from input to output.

As compared above, the direct system can be said to provide a better response than the refresh system.

Execution of
program at left Point a Point b
) )

—

Refresh processing .
Program system Computational

k| Computational
processing | &

processing

Computational
processing

T OCESS

Input

[Output

13
Tnput
p
[Output
processing|
Taput
processi

xo ——

Xo Y10:Q Y 100
— fe-——  2-scan time ——|

Execution of (max.)
program at left pgint ¢
Direct processing P 3 1
system Computatm_nal Computational Computational
processing processing processing

xo —

_ Y 100 |
Fig. 3-1 Difference between Processing Systems : {(_ l-scan time 7|
(max.)




3.2 Scan and Interruption

The CPU module of H-200 performs two kinds of scan; normal scan and periodic scan. The execution
sequence and contents of each scan are illustrated in Fig. 3-2.

10msec 10msec 10msec

Periodic processing Az Ad
made once every 10 ™~ A =1 As
msec
Higher o . N ———
Periodic processing 10 20 and 40
10 odi msec periodic ’
T msec periodic program programs are If periodic interrup-
Periodic P progr exg;:uted in this tion uccursduringorg)r-
> scan 10d1 order. mal scan, periodic
=] 20 msec perfod%c program / scan is executed first.
5] 40 msec periodic program
-
a9y
Normal
scan O —
Ladder program r-
Lower end processing -

Bl B> B3 Ba Bs Be B7

time ———

(Point)

Scan means that program is execut-
ed from the start point to the end
sequentially.

An: Periodic scan time, Bn: Normal scan time

Fig. 3-2 Operational Interrelation between Scans

A time period taken for each scan is termed a scan time. In Fig. 3-2, suppose that the periodic scan time
indicated by A2 is longer than 10 msec (interval of periodic processing). In this case, the next periodic scan
starts before the end of the first periodic scan processing. This phenomenon is called a periodic scan
congestion error.  With regard to normal scan, the number of periodic processings is counted within a time
period from one normal scan to the next normal scan. In case the time determined by the periodic processing
count X periodic processing interval (10 msec) exceeds the specified time (100 msec if unspecified), a normal
scan congestion error occurs. If a congestion error occurs on either periodic scan or normal scan, the CPU
module stops program execution (operation stops).

Next, the relation between user program and each scan is shown in Fig. 3-3.

(Point)
O Time period for congestion error check of normal scan: 100 msec (specifiable within 10 to 2550 msec
with programming device)
O Time period for congestion error check of periodic scan equals the interval of the shortest periodic scan
under use. (An error occurs if the total execution time of all periodic scans exceeds the interval of the
shortest periodic scan.)
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Program execution time

—

Indicates execution of
ladder program.

END
INTO
10 msec
periodic program T

INTI

ol

20 msec
periodic program '
RTI

I

INT2
40 msec H
periodic program

RTI

Fig. 3-3 Relation between User Program and Each Scan

The configuration of user program memory shown in Fig. 3-3 represents the case where ladder, instruction
and periodic program are all used. An actual program can be composed by using only the necessary
elements.

Ladder/instruction H Ladder/instruction t~{
(END ] CPoint)
(INT o] . .
: Diverse program config-
1 urations can be realized
RTI through various combi-
nations.
(a) Ladder/instruction alone (b) Ladder/insturction

+ periodic program

Fig. 3-4 Example of Different Program Configurations
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4. INPUT AND OUTPUT NUMBERS

This section covers the composition of input/output numbers, usable range, external input/output assignment
method and others.

4.1 1/0 Number Assignment List

Table 4-1 List of External 1/0 Numbers

Large Intermediate | Small Possible, input range of
categgory categary category - Code - Usable range of H-200 . Programming depvlilce(Note %)
Bit | X [0][u][s][b][b] .
Elétftmal u ISJlnitg\IIo. ((0 to 2) u ISJInit No. (0 to 5% hexad |
s ot No. (0 to 7) s ot No. (0 to F), hexadecimal
Word w X @@ bb: Bit No. (0 to 95), decimal |bb: Bit No. (0 to 95), decimal
%‘ggnal W1: Word No. (0 to 7) WI: Word No. (0 to 7D
output
Bit Y ulls
External @@@ Memory protection at power Memory protection at power
output failure impossible failure impossible
Word | W Y [0][u][s]W]
Bit X [ r][St
External E@@ r:  Remote master station No. (1 to 4)|r. Remote master station No. (1 to 4)
input St: Isilem%e slave station No. (0 to 7) |St: Rlemote slave s?ti(]).ln No. (1to9)
s ot No. (0 to 7) s:  Slot No. (0 to F), hexadecimal
Remote Word | W X [r][St[s]WY % Bit'Ne (00 to 15), decimal bb: Bit No. (00 to 95), decimal
t 1
ierfpﬁgr/la WI: Word No. (0 to 1) WI: Word No. (0 to 7)
output Bit Y IEIE
Exttentlal lfV[e]mory prote%tlion at power ?/Ielmory prote%tlion at power
outpu ailure impossible ailure impossible
Word | W Y [1][St[s]W#1
Notes:

1. The possible input range of programming device can be restricted within the usable range of H-200 by registering the 1/0
assignment table correctly so as to meet the H-200.

2. Doubleword (DX, DY) is unusable.

3. Unit and slot numbers are exemplified below.

(O S|~ | P T L . .
) 2lisls|s g é*g. 2 g g g Correct operation is impossible if
‘gg S|lv| & | o7 SMARARARAR fegistration of 1/0-assignment table
is wrong.
\ Unit 0 Expansion cable \Unit 1

O Basic base accommodates unit 0 and the first expansion base houses unit 1.
O In the basic base, slots are numbered 0, 1, 2 and on starting from the one at the right of CPU.
O In the expansion base, slots are numbered 0, 1, 2 and on starting from the one at the right of power module.
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4. Unlike the method in Note 3, slot numbers can be assigned sequentially from the slot next to CPU across unit numbers.
This method is employed for H-100M.

0‘-—2:)0—401:«3 b—gvmm(\
22|85 81 8 B3 22| 818138 8
~E B B A B CEND | D |7 | B

Expansion cable Unit 0

Table 4-2 List of Internal Output and Timer/Counter Numbers

%a\aggfory Intermediate category §ggggory Usable range of H-200 g}’%‘;%’ﬁ‘g&%g of Remarks
Bit LO~7F LO~3FFF
1st CPU link area 0 Memory not protected at
ﬁsly word WLO~7 WLO~3FF ILzlowerl faihére ghexgg%ima])
. oNot cleared when turns
area Bit L.10000~1007 F L10000~13F F F
2nd CPU link area from STOP to RUN.
word W L.1000~1007 W L1000~13F F
Bit MO~FFF MO~3FFF
Bit/word shared
word WMO~FF WMOo~3FF Memory protected at power
Bit RO~7BF failure (hexadecimal)
Internal | Bit/word independent
output word WRO~3FF
L Bit R7CO0~7FF OProvision of memory protec-
Special internal output tion c!etermined for No. (he-
word WRF000~F1FF xadecimal)
page | RiSing edge detection DIFO0~127 DIFo~s511 | ©Memoey protected at power
detection Falling edge detection Bit DEN 0 ~127 DFEN O ~511 O Number duplication allowable
Master Master control set Bt MCS 0~49 o Decimal
control Mster control reset MCR 0 ~49 O Number duplication allowable
On-delay timer TD 0 ~255
Single-shot timer S S 0~255 OMemory protected at power
failure (decimal)
Up counter CU 0 ~511 o Each usable range of timer and
counégr ii restricted gvithin 0
Up/down counter up : - to when time base is
Timer/ cm{ Bit CTUO~511 ONm S‘b
counter |Up/down counter o} umber duplication
rg)v{fn coil CTDO~511 %na/llliowable CTU. CT
0 Up/down counters(CTU, D,
go%‘;%‘{‘m counter CTO0~511 CT) are used in combination.
: o Total of timers and counters
Current value clear CLO0~511 must not exceed 512 points.
Timer/counter
cdggn{ value word TCO~511
Decimal word 0 ~65,535
Constant | Hex decimal word HO~HFFFF
Bit Bit 0, 1
Notes:

1. Doubleword is unusable.

2. If an input or output number outside the usable range of H-200 is used in a program, it is automatically converted as
follows.

Bit I/ONo—LI3FFF
Word I[/ONo—»W L13F F
Doubleword I/O No—D L13F E

, DIF->DIFs511
, DFN—-DFN511
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4.2 Memory-Protectable 1/0

Memory protection range of R, WR, WM, TD, DIF and DFN at power failure can be set or canceled. Note,
however, that the range of memory protection at power failuer need be specified from a peripheral device to
the CPU preliminary. For operating procedure, refer to the manual of each programming device.

On start of RUN, the CPU clears the data memory area for the above /O to O (zero). But the range
specified for memory protection at power failure is not cleared, or retains the previous value.

Even if power supply to the CPU is cut off, the data within the range specified for memory protection at
power failure is retained because of backup by the battery built in the CPU.

Memory-protectable 1/Os and their protection ranges are listed below.

1/0 classification Settable range
R RO~R7BF
WR WRO~WR3FF
WM WMO~WMFF
T D (Note 2) TDO0~TD511
DIF DIFO~DIF127
DFN DFNO~DFNI127

Notes:
1. Error does nor occur even if setting has been made beyond the settable range. However, the data outside the range is
always handled as 0 (zero).
2. TD includes the following 1/0’s.
Timers- -+ TD R S S
Counters-*+*-+ cu, CTU, CTD, CT

4.3 Special Internal Outputs

Special internal outputs are internal outputs having a special meaning. These outputs are provided for
reporting the system status to the user program and for allowing the user program to control the system
status. (Provision for memory protection of special internal outputs at power failure is determined
depending on their numbers.)
The area below is assigned to the special internal outputs. Utilize these outputs after understanding their
specifications in clear distinction from general internal outputs.
© Word special internal output area:

WRFOOO to WRF1FF (512 words)
O Bit special internal output area:

R7CO to R7FF (64 bits)
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List of Special Internal Outputs

Bit Special Internal Outputs (64 points)

Continuation despite congestion error (normal)

Continuation despite congestion error (periodic)

Continuation despite congestion error (interrupt)

(Undefined)

Mid-RUN change enable

Major error

(Undefined)

Memory abnormal(user, PI/O)

(Undefined)

Memory oversize (user)

(Undefined)

Congestion error (nermal)

Congestion error (Periodic)

Congestion error (interrupt)

Syntax/assemble error

(Undefined)

Battery error

(Undefined)

Self-diagnosis error

(Undefined)

Key switch position (STOP)

(Undefined)

Key switch position (RUN)

1 scan ON after RUN

Always ON

0.02 sec clock

0.1 sec clock

1.0 sec clock

Occupancy declaration

RUN inhibitstatus

Mid-RUN change start

LED (error) clear

Error special internal output clear

(Undefined)

Carry

Overflow

Shift data

Computation error

Data error

(Undefined)

Time reading requeat

Time setting request

+30 sec adjust

Time setting error

(Undefined)

Number
R7CO

eelgee)
~
Mo

o=}
SN

T
OWPOXNONEWD—,OTNHNUOWPOONOOREONN RO TEHOOWPO©ONOU AW O MO WM > © 00 ~1 O Ul W R —

R7F

R7FF
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Self-diagnosis error code

Details of syntax/assemble error

(Undefined)

Error circuit No.

(Undefined)

Year (always readadle)

Month and day (always readadle)

Day of week (always readadle)

Hour and minute (always readadle)

Second (always readadle)

Max. cycle time

Current cycle time

Min cycle time

CPU status

Word internal output

Computation error code capacity

Expansion register for computation

(Undefined)

Year (readout, setting)

Month and day (readout, setting)

Day of week (readout, setting)

Hour and minute (readout, setting)

Second (readout, setting)

(Undefined)

Word special internal outputs (512 words)

Number
WRFOO0O0

OCTIMUOWPO©ONOURWNROMITOOD OO~ Ul & W —

WRF1FF



Details of Special Internal Outputs

Table 4-3 Details of Bit Special Internal Outputs (1/3)
No. * Name Contents Details ..
Continuation - Sto . . . .
) . : ps RUN at error. Specifies stop or continuation of RUN if conges-

R7CO ?gz‘;;;ifgggstmn error : Continues RUN despite error. | tion error of normal scan occurs.

Continuation despite . . . . .

R7C1 | congestion error o e RUN desite error.| e es stop or continuation of RUN if conges:
(periodic scan) : ues espite error. p c occurs.

Continuation despite - Stops RUN o . . .
p . pPs at error. Specifies stop or continuation of RUN if conges-

R7C2 %f&%’:ﬁlgf sil;rr?; : Continues RUN despite error. | tion error of interrupt scan occurs.

R7C3

§ (Undefined)
R7C6
. 0: Inhibits change during RUN. | Specifies whether or not user program is change-

R7C7 Mid-RUN change enable . Enables change during RUN. aglee during RUN.

. 0: Indicates absence of major error. | Indicates whether or not control microcomputer

R7C8 Major error . Indicates occurrence of major error. |is abnormal.

R7C9 (Undefined)

R7CA | M b 1 : Indicates absence of major error. | Indicates whether or not user memory is abnor-

€mory abnorma : Indicates occurrence of majorerror. | mal.

R7CB (Undefined)

. : Normal Indicates whether or not user program memory

R7CC Memory oversize : Abnormal size set by parameter is exceeded.

R7CD

§ (Undefined)

R7DO

R7D1 Congestion error : Normal Indicates whether or not normal scan exceeds
(normal scan) : Abnormal parameter-specified execution time.

R7D2 f::gr? tér;;lﬁ)t‘io:rgerspite : Normal Indicates whether or not periodic scan has been
(pego dic scan) . Abnormal completed within the determined period.
Continuation despite 0: Normal Indi . .

p : ndicates whether or not interruption of the same

R7D3 %pmrlt%;bﬁllggl S%;r:; : Abnormal factor has occurred during interrupt scan.

- Normal Indicates whether or not user program has syntax

R7D4 Syntax/assemble error . Abnormal error. (Detailed information is output in

: WRFOO1.)

R7D5 ;

§ (Undefined)
R7D8
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Table 4-3 Details of Bit special internal Qutputs (2/3)

No. Name Contents Details
R7Dg9 |Battery error : Normal Indicates whether or not battery charge in CPU
. Abnormal module in low.
R7DA (Undefined)
di . : Normal Indicates the result of self-diagnosis.
R7DB | Self-diagnosis error : Abnormal (Detailed information is output in WRF000.)
R7DC
§ (Undefined)
R7DF
Mode selector key switch| 0: Key position RUN .
R7TEO | osition (STOP) . Key position STOP Either R7E0 or R7E2 turns ON.
R7E1 (Undefined)
R7E?2 Mode selector key switch . Key position STOP .
position (RUN) : Key position RUN Either R7E0 or R7E2 turns ON.
R7E3 |1scan ON after RUN : From 2 scans after RUN ON T scan A: RUN start point
: 1 scan after RUN OFF ,
R7E4 |Always ON : No
: Yes
A
: 0.01 sec ON 1 o01sec A: RUN start point
R7ES5 ]0.02 sec clock . 0.01 sec OFF |
A
: 0.05 sec ON 0 005sec A: RUN start point
R7E6 0.1 secclock . 0.05 sec OFF |
R7E7 |1.0 sec clock . 0.5 sec ON A 0.5 sec A: RUN start point
’ 1 0.5 sec OFF .
: : Not occupied Occupancy indicates CPU is under
R7E8 |Occupancy declaration : Occupied communication with peripheral device, etc.
R 7 E 9 |RUN inhibit status : Enza:b!es RUN. Indicates whether or not RUN is inhibited.
: Inhibits RUN.
R7EA |Mid-RUN change start : g&?&;t%?Nunder change Indicates whether or not RUN is at pause (output
- . . is held) due to change amid RUN.
. . Under change during RUN
R 7 EB |LED (error) clear Cleared at 1
R7EC IIf:;lt’ocrlesa{)recial internal out- Cleared at 1
R7ED
" (Undefined)
R7EF
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Table 4-3

Details of Bit Special internal Outputs (3/3)

No.

Name Contents Details
0: Carry OFF
R7FO0 Carry 1 Carr§ ON Carry flag used in arithmetic instruction
0: Without fl . . L .
R7F1 Overflow 1 W;Ehogve?}]l?;v ow Overflow flag in arithmetic instruction
. 0: i 707 . . e s .
R7F2 Shift data 1. gg:ﬁ gz:: ,,(1),, Shift data used in shift instruction, etc.
. dicat, heth t i ti h
R7F3 | Computation error 6 Normal fiicates hgrhgr o7, ot insiruction extpr has
: uction.
: norma (Detaﬁeg information is output in WRF015.)
0: Normal Indicates whether or not data error has been
R7F4 Data error 1. Abnormal detected during execution of arithmetic
’ instruction.
R7F5
§ (Undefined)
R7F7
Year, month/day, day of “1:"8?};’ ho{fsf}/{%‘?ﬁte z}i]nd
i . second are read out in WR to when
R7FS Time readout request Time read out at _f— _f isset. After information has been read out,
this request is reset by system.
The values in WRF01B to WRFOIF are s/ﬁ to
. . . calendar clock when _f is set. ter
R7FS9 Time setting request Time set at _f— information has been set, this request is reset by
system.
: : Clock is adjusted by 30 sec when _f  is set.
R7EA +30 sec adjust 30 sec adjusted at _f After adjustment, this output is reset by system.
; ; 0: Normal Indicates whether or not set data has error upon
R7FB Time setting error 1 Abnormal time setting,
R7FC
§ (Undefined)
R7FF

Note: Output in an undefined number is neglected. And input from an undefined number causes input of 0 or previously
output data.
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Table 4-4 Details of Word Special Internal Qutputs (1/2)

Description

No. Name
WR FO000 |Self-diagnosis error code | Self-diagnosis error No. Stores the number of error detected by CPU in
binary code. (Refer to 9.2 to Section 9.)
WR FO001 |Detail of syntax/assemble | Syntax/assemble error No.|Stores syntax/assemble error in user program in
error binary code. (Refer to 9.3 of Section 9.)
WR F002
§ (Undefined)
WR F007
WR F008 |Error circuit No. No. of circuit with error Stores the number of circuit which has undefined
instruction, abnormal I/O No. and syntax/assem-
ble error.
WR F009
§ (Undefined)
WR FO00A
WR FO00B |Year (always) Current year on calendar clock | Always sets 4-digit year in BCD code.
WR F00C |Month/day (always) Current month and day on cal- | Always sets month and day in BCD code
endar clock
WR FO00D |Day of week (always) Current day of week on|Always sets day of week in BCD code. (Note 1)
calendar clock
WR FOOE |Hour/minute (always) Current hour and minute on| Always sets hour (24-hour base) and minute in
calendar clock BCD code.
WR FOOF |Second (always) Clurrlfnt second on calendar | Always sets second in BCD code. (Note 2)
cloc
WR FO010 |Cycle time (max.) Max. execution time of normal | In 10 msec steps
scan
WR FO010 |Cycle time (current) Execution time of normal scan | In 10 msec steps
WR Fo012 [Cycle time (min.) Min. execution time of normal | In 10 msec steps
scan The min. execution time is set to 65535, and then
to proper value after RUN.
WR Fo13 |CPU status Operational status of CPU
15 10 9 8 7 6 5 4 3 2 1 0
IUnusedl a ‘blc[dle|flglh|i‘
a = CPU type~01=H-2000, 10=H-700, 11=H-300
The CPU type of H-200 is the same as H-300.
b = battery error~1=detected, 0=not detected
¢, d, e g h = unused
f = error~1=detected, 0=not detected
i = operation~1=RUN, 0=STOP
Notes:

1. 0: Sunday, 1: Monday, 2: Tuesday, 3: Wednesday, 4: Thursday, 5: Friday, 6: Saturday
Upper 3 digits are always set at “000”.

2. Upper 2 digits are always set at “00”.

—30—




Table 4-4 Details of Word Special Internal Outputs (2/2)

No. N ame Stored data Description

WR F0l14 |Word internal output Number of words in word | Any of 0400, 4400 and C400
capacity internal output

WR FO015 i i Stores the number of error which occurred during
Computation error code Computation error No. execution of arithmetic instruction. (Refer to 9.

4 of Section 9.)

WR Fol6 Remainder at execution | 39 pit computation: High order~F017 L
Expansion register for of computation arithmetic | o der FO16" T6-bit comp%:tation: FO16 used
WR Fo017 instruction
WR FO018
§ (Undefined)
WR FO01A
WR FOIB | Year (readout, setting) 4-digit year Reads 4-digit year from calendar clock when
R7F8 is at _f . .
Sets 4-digit year to calendar clock when R7F9 is
at _f .
WR FO01C |Month/day (readout, set-| Month/day Reads month and day from calendar clock when
ting) R7F8 isat _f .
Sets month and day to calendar clock when R7F9
isat _f.
WR FO01D |Day of week (readout, set-| Day of week (Note 1) Reads the day of week from calendar clock when
ting) R7F8 isat _f.
Sets the day of week to calendar clock when
R7F9 is at _f.
WR FOlE |Hour/minute (readout,| Hour (24-hour base) and Reads hour (24-hour base) and minute from
setting) minute calendar clock when R7F8 is at _f .

Sets hour (24-hour base) and minute to calendar
clock when R7F9 is at _f .

WR FO1F |Second (readout, setting) | Second (Note 2) Reads second from calendar clock when R7F8 is
at _f .

Sets second to calendar clock when R7F9 is at
_f.

WR F020
§ (Undefined)
WR FI1FF

Notes:
1. 0: Sunday, I-‘Monday, 2: Tuesday, 3: Wednesday, 4: Thursday, 5: Friday, 6: Saturday
Upper 3 digits are always set at “000”.
2. Upper 2 digits are always set at “00”.
3. Output in an undefined number is neglected. And input from an undefined number causes input of 0 or previously output
data. :
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4.4 Assignment of External Inputs and Outputs

Assignment of external inputs and outputs is determined depending on 1/0O classification, discrimination
among basic, expansion and remote 1/0, mounting slot position, and bit and word numbers in module.
(1) Assignment of bit module
1/0 assignment of bit module is shown in the figure below. The figure shows that input is numbered X0 to
X15 when 16-point input is assigned to siot O and that output is numbered Y100 to Y115 when output
is assigned to slot 1.

X0 X100 X700 X 1000 X 1700
(Input) § fo § § o e §
X15 X115 X715 X1015 X1715
C
Power, SIot 0 | Slot1 | e slot 7 A Slot 7
U
Unit 0 YO Y100 Y 700 Unit 1Y 1000 Y 1700
(Output) § s § L §
Y15 Y115 Y715 Y 1015 Y1715
Bit input X DDD[D

Bitoutput Y[ L ][]

s
r L— Bit number (decimal) of I/O module: 00 to 15

Slot position on base: 0 to 7

Unit No./ remote station No.

O Basic base:---- 0

0 Expansion base
Without remote station------ 1
With remote station:--- 0to?7

Remote master station No.

O Basic base««+-+ 0

O Expansion base
Without remote station------ 0
With remote station----- 1to4

CAUTION
I/0 mixed modules are assigned as follows.

Model Input No. Output No.
PHH-DT Input 8 points X0 to X7 Output 8 points Y24 to Y31
PHM-TT Input 16 points X0 to X15 | Output 16 points Y16 to Y31
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(2) Assignment of word module
Assignment of word (16 bits) module is shown in the figure below. The figure shows that input is numbered
WXO to WX7 when the word input module is assigned to slot 0 and that output is numbered WY10 to
WY17 when output is assigned to slot 1.

WX 0 WX10 WX70 W X100 W X170
(Input) § | S — § (Input) S ]
WX7 WX17 WX77 W X 107 W X177
C
modele | P | Sloto | Slotl | ... Slot7 Powelo | Slot) | - Slot7
U
WY O WYI10 WY70 WY 100 WY170
(Output)  § § § (Output) §o s §
wWY7 WYI17 WY77 WY 107 WY177

Word input W X[ || | ][]
Word output W Y[ ][ ][ ][]
T {—— Word No.: 0 to 7
Slot position on base: 0 to 7
Unit No./ remote station No. Same as bit module

Remote master station No.

O The word I/0 modules of H-200 are listed in the table below.
The word 1/0 modules are mountable to the basic and expansion bases, but they are unusable at the

remote end.
Part name ~ Model Input (WX) | Output (WY) Specifications
AGH-1 8 channels, 4 to 20 mA, 8 bits
Analog input WX0~WX7 —_—
AGH-1V 8 channels, 0 to 10 V, 8 bits
A GH-0 4 channels, 4 to 20 mA, 8 bits
—_— WY O~WY 3
AGH-0V 4 channels, 0 to 10 V, 8 bits
Analog output
AGH-0D 2 channels, 4 to 20 mA, 8 bits
J— WYOo, Wy 1
AGH-0DV 2 channels, 0 to 10 V, 8 bits
Counter CTH WX0, WX1 |WY2~WY7 2 phases, 10 kHz

o WX and WY are also used for collective input and output of 16-bit data from/to a bit module.
The relation between bit and word is shown below.
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4.5 Example of Remote 1/0 and Analog Module Assignment

Slot
0 1 2 3 4
-poi 16-poi
C Remote | Remote %'?ngmt outggint ﬁgﬁltog
Unit No. 0 Power P master | master X200 Y300 | WX40
module U station 1 | station 2 § f f
X215 Y315 | WX47
Slot Slot
0 1 0 1
16-point | 16-point 16-point | 16-point
Remote | input output Slave Remote | output input
Slave No.O Power g{g‘{ﬁm X 10000 | Y 10100 station | Power | §ave | Y 20000 | X20100
statior “% module § { No. 0 module § §
No.0 X10015 | Y 10115 No.0 Y 20015 | X 20115
Slot 0 1 2 0 1
16-point | 16-point | 16-point 16-point | 16-point
Remote | input input output Slave Remote input output
Slave No 1 Power g{g‘t’ﬁm X11000 | X11100| Y 11200 | gtation | Power Staton | X21000| Y 21100
station*% module § § § No. 1 module § {
Nel | X11015| X11115| Y 11215 Nol | x21015( Y 21115
/] ] 0 1 2
TS 6-point | T6-noi —
X11015 Slave K ggleote éutggim inPB?mt ill?DS?mt
15 ‘bits station | Power | Sia¥E | Y 22000 | X 22100 | X 22200
Slot 0 No2 | module | s §
Remote slave station N No.Z2 | y2o015 | X22115 | X 22215

Y 22007

| Remote slave station No.
Remote master station, No.

Assignment is exemplified for use of 2 remote master stations.

O Remote master station occupies 1 slot width as in a general module.

o0 Up to 4 remote master stations (master station Nos. 1 to 4)can be mounted.

0 Since the analog input module is mounted in the slot No. 4 of basic base (unit No. 0), input numbers
WX40 to WX47 are assigned. Analog input module has an 8-bit configuration, and the upper 8 bits of

register are all O (zero).

Channel 0
1
2
3

Register configuration is shown below.

b5 b8 b7 b0

olojojololojo Data WX 0
ololojojolo|o]o Data WX 1
ololo|ololo|o]o Data WX 2
ololojo|olojolo Data WX 3

—34—




5. PROGRAMMING

5.1 Classification of Instructions

The instructions used for H-200 are classifiable as shown in Table 5-1.

Table 5-1 Classification of Instructions

No. Classification .. . oo ... ... Description .

g

Sequence

V]
—

1 Basic instruction Timer/counter

Relational box

Assignment statement

4-rule expression

2 Arithmetic instruction . 8
Logical expression

Comparison expression

Bit operation

Shift/rotate

e . Transfer
3 Application instruction

Negation

Conversion

Application (bit count, exchange, unite, separation)

W |0 [ 00 [ [ o OO | | O

END, CEND, JMP, LBL, CJMP
CAL, SB, RTS, INT, RTI

4 Control instruction

—_
[en]

5.2 Instruction List

How to read the instruction list is described here.

Table 5-2 Instruction List

s T 1 TR R R R R
i - ‘ T g T O TEETE R 5 &
¢ Na L‘?“Sﬁ R f,mmfm ..~ Contents of processing | Size | Type |5 |5[517 |58
317 | symbol |- onsmi.: : o) PR B ¢ P ; SiilERals TV ol @
_Word |
BSET ‘[ TBldla
1 h ) 5 O N
(d% n) Bit Set 2 [ n WY WRWL
o d : Word n . 0~19 WM TC
=]
g BRES °l4d P
al 2 . .0 WX WY WR| . .
° (d, n) Bit Reset 2| n WL WM TC
b d : S0~
m Word n:0~15 Constants
(d, n) Bit Test § n
d : Word n:0~15

O] ® @ ® ® @
(1) Ciass =+ Indicates the classification of instruction by processing.
(2) No. - Indicates the serial number of each instruction.
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3

CNERE

®d

(10

Ladder symbol ------ Indicates the format used to generate a program with ladder.

Instruction symbol ... Indicates the format used to generate a program with instructions.

(a) Instructions come in two kinds; one is the basic instructions which have symbols different from ladder
symbols, and the other is arithmetic, application, control and special instructions whose symbols are the
same as ladder symbols.

(b) Symbols d, s and n in the parens "'( )" denote the 1/0 to be processed or the typo of numeric values.
d (destination): The contents of 1/0 are changed after processing.

s (source): The contents of 1/0 are referred to. They remain the same.
n (number): Indicates size, bit position or label number.

Instruction name ----:- Indicates the name of each instruction.

Contents of processing ------ Outlines the processing to be made by each instruction.

Size -+e-e- Indicates the 1/0 size usable for each instruction.

(@) Bit:

1 constant

(b) Word:

1 constant

Type -+ Indicates the type of 1/0 usable for each instruction.

Condition codes

C e Carry (R7FO of special internal output) Represents the contents of carry by addition, borrow by

subtraction, or shift.

Voeeeene Overflow (R7F1 of special internal output)

Represents that overflow occurred as a result of signed data operation regarding data as a two's
complement.
Example: The range of signed word data is from —32768 to 32767.

WRO0001 = -32768

WRO0002 1

WRQ0000 WRO0000 - WR0002
Because WRO00O exceeds the range of —32768, it causes an overflow. For details, refer to
“'binary addition’ and ‘‘binary subtraction.”

SD .- Shift data (R7F2 of special internal output)
The contents of SD are shifted by the SHR or SHL instruction.
ERR -.--.. Error (R7F3 of special internal output)

1" is set if an error occurs during the execution of a control or special instruction.

The error code is also set in WRFO15. Unless an error is detected, the previous status is retained.
DER ------ Data error (R7F4 of special internal output)

This is set to 1"’ to represent a data error if the /O number exceeds the limit or abnormal BCD

data is set. Set to *'0’’ with on data error detected.

1 ------ Changes according to the resuit of computation.

® oo Holds the previous status.

@ oo This is set to 1 if an error is detected in the result of computation. Otherwise, the previous status
is held.

Step -+ Indicates the number of instruction steps.

The number of steps may differ between the same instructions depending on the size or type.
Remarks ------ Remarks about each instruction
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Instruction are listed below.

(1) Basic instructions

. . . & &
g No. Ladger Instruction| Instruction Contents of processing Size Type & § | & §' .g
o symbol  |symbol name DER | £RR v]icl|9| &
Denotes the start of contact “a” oper- X [O[U]ST [
1 Hl—- Start Logical | ation of relay function type X, Y, R, |Bit X[RISt[S[b]b
peration | [ "M, TD, SS, CU, CT, DIF or DN, YOlUIS[b]b
Y RISS[t[b
“Rn Decimal
Start Logical | Denotes the start of contact “b” oper- RO~R7FF
2 F—ﬂ};. LDI| INOT ion | ation of relay function type X, Y, R, |Bit
LLDI] |NOT operation | J5 G0e&¢ CUCCT, BEF or DN LO~L7F
L10000~LI107F | o | «
AND Denotfes 1contact “a” series connec- MO~MFFF
3| —p— -AND tion of relay function type X, Y, R, L, [Bit|
M, TD, SS, CU, CT, DIF or DEN. TDO~TD2%
- SS0~SS2%
Denotes contact “b” serle)g §orglef- CUO~CUSIL
4| —— ANT NAND tion of relay function type X, Y, R, L, | Bit|
M, TD, SS, CU, CT, DIF or DFN, CTO~CTal
Denot?s clont?ct “a” parall)%l g{pnnef
511 | -m OR tion of relay function type Bit
M, TD, SS, CU, CT, DIF or DEN.
DIFO~DIF127 |~ | °
Denotes contact “b” parallel connec- -
6 2 ORI NOR tion of relay function type X, Y, R, L, |Bit DFNO~DENLZ7
M, TD, SS, CU, CT, DIF or DEN.
7 P2 NOT| |Logical NOT E?g:rts the result of computa-|p., A ol
oIF DIF iz
s ¥ | ANDDIF Rising Edge ng%tes tgle detection of signal Bit ~%m]w ol i ;;;‘g.
k<) DIF i . e
g L3¥— | ORDIF |Detection I Decimal SEE
=t DFN . A bt
2 L | AND DFN Falling Edge] Denotes the detection of signal |,. DE\] 0 . . i 22
E19 4 fall ( ) Bit DFNI127 |« S8
° DFN 0R DFN |Detection 1) . 4 |ot
9 —— Decimal S8
g Del
5’: Y [OJU]ST 6] ]
Y [RISS] b[ b
RO~R7FF
LO~L7F
o Denotes th% otl{\’tptll‘t cl&ll %f 6el§§ flé:nc L 10000~ L1007 F
Device Out-| tion ty, U MO~MFFF
0] —O-4 OUT| | put CTU, CTD or CIL. Bit of -
TD0O~TD2%
SS0~882%
CLO~CUsL
CTUO~CTUSU
CTDO~CTDsN
CLO~CL5I
- Decimal
1| —O + SET] | Device Set | Denotes set output of relay function Y [G[US] 5] v)
T Ve L ype VR Lor M ¥ [RSISTeL1)
Bit| [ |RO~R7FF ..
_ . Device Reset | Denotes reset output of relay func- LOo~L7F
12| —0) + | [RST] |Device Reset | Den type Y, R, L or M. LI~ L10ITF
MO~MFFF
£
( ) * Master Con-| Denotes the set operation of |g: MCSo el % o
13 Tl trol Start master control. Bit ~MC S49 3%
>R
%
—( )_l Master Con-| Denotes the reset operation of |;: MCRO ol § o
14 wir MCR trol Reset master control. Bit ~MCR49 t’g%
z
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Basic Instructions

. . S RIEEE a
g No. Ladder ' Instruction| Instruction.| . Contents of processing | Size '} Type E‘ s E = ot
Ol | symbol : symbol name i e N o foerfERe] sp v [C 2
Push Compu Stores the computation result just
tation ResuFt before MPS instruction.
Reads the computation result stored by the
Read  Compu- |MPS instruction and continues computa- [ N S S )
tation Result |jon according the next instruction.
. ]éez:gs glx;SCpmputatgion re;ult stgored
Pull Computa- vy the PS instruction and continues
8 PP]  Jiion Result  [computation according to the mext
k3 result stored by the MPS command.
b=
o] . Denotes series connection of two
b7 Logical Block :
i ANB Sergies Connec. |108ical blocks. 0
] tion
= elolo] oo
g Logical Block |Denotes parallel connection of
3 ORB Parallel Con- |two logical blocks. 1
nection
: Programs an arithmetic, application,
20 4(:_,} E]m gf)?(cessstl:rgt special or control instruction between efe]|ele]e]|s3
and End processing box start “[“ and end "] ”.
. Programs a relational box
Relational |; ; X
21 B Start mstructlor}‘ “betwe,gn Y relational el elolele]—
_[ ]— m[] a:dend box start “[* and 7] .
Denotes on-delay timer operation. TDO~TD2%
1 -O+ m | OUTTD [On-delay Possible within 0 to| « | » | o [« |« |5
timer 63 at 0.01 sec base
Single shot Denotes single shot operation. S$S§0~S852%
ss Possible within 0 to| « | o | o | o | »
2| -Ofss | ourss Frstleyiamg o °
- Denotes counter operation.
£3] -Ofe | oUTCU |Counter CUO~CUSH [« |« |« 1o |5
g
E Up/d Denotes up/downhco%lnter up oper-
g O| OUTCTU |¥P/down ation. Use with the up/down CTUO~ efefolels
= 4 cru ¢ Counter Up |counter down in a pair. EO 5
= CTUS1
Denotes up/down counter down
5 -O-* cto | QUT CTD gpn/teg Bo?vnn operation. Use with the up/ CTDO cle|e|ele]3
ou down counter up in a pair. ~CTD51
Count Der())qlt‘eDs counter clear (CU, CTU
ounter elolelels
6| Ofe |ovra g or CTD). CLO~CLSII L




Basic Instructions

“#ix.1 - Ladder " |Instruction| Instruction | tents chipe sk 1
§ No|  symbol |symbol | name |  Contents of processing |
s ’ ~
H s ]_ LD(S,=S:) Conducted when S1=S2 @
s - Not conducted when S1+S2 o S1, S: Z?
1 - AND(S,=S,) 85— RN <
_[ S }_ Relational 2 x)é szz L
L_{ o }.J ORS,=S) | DOX § '
S 1T WM, TC 6
s D constant =
-
Hé’ }_ $:<>S) Conducted when S1+S2 s, 51w
- <> Not conducted when S1=S2 3]
2 {3 |am B | N
% ) $:<>S) Relational = —
Q S OR box Sz
Té L{ b ]"J Si<>8,) 6
5]
2 s, =
= +'{ S }_ LD, <5,) Conducted when S1<S2 @
O St S 5|9
& s < Not conducted when S1=S2 o z°
3 —{ < ]— AND(S, <) Bl IO R I R I R
S Relational = L
1 S
L-[ 2 ].J ORG,<S) | DOX : .
s
S LD -
H S ]_ $i<=%) Conducted when S1<S2 S, 5| @
s <= Not conducted when S1>S2 - =)
' AND ol | . Z,
4 - <=5 . 5 R I I Z,
) ! ? Relational = -
S OR box Sz
‘—[ - ]’J 6:<=8,) 6

(Note 1) The word size LD (S1S2) and AND (S1S2) have five steps, and OR (S1S2) haz six steps.

(2) Arithmetic instructions
] : ; - ; & ElE|&
8 No. i‘yalggg ?;f;g‘olftwn ‘Ifl:;tn?won Contents of processing Size Type =& ,f%r‘n‘s 8| =8
g d|Y,R,L,M
= Plelelo]s
g sa] S X,Y,R, L,
€ 1|d=S Assignment|Assignment d < S V‘I;/chggst;ilt 3
Statement BldlwM e
;% S g rwxwywRwe| Yt
WM, TC, constant
o d | Word
1|d=81+S: Binary Addi-| d<S1+S. 3(Si1| q O IO IO I I
tion B S| wy, wr,
WL,WM
Tl d
2] d=S1 B+ S BCD Addition | d < S1+S: §§1 vslesvzvy Plefe]|t]s
2 . ’
WR,WL,
B|d| WM TC
3|d=81-8: Binary Sub-| d«<S:—5S: S |S1 | constant O I A I N I
- traction 2 (S
kS Bld
214 d=S:1 B— S» BCD Subtrac-| d —S:1—S: S|S) Tle|lstleitla
g tion Z|s:
&
5] s d
i___,’ 51 d=81%S; Binary Mul-| d«S$1x S 5|s, P PO R I I
= tiplication B S
-
o(d
6|d=S1 Bx*x S: BCD Mul-| d<=S1xS:2 8|S Tlelo]|o|le]a
tiplication S
. o B4
71d=81, S: Binary Divi- S |S: 4
sion de—S$:+S: B S '
W R Fo0l6«remainder B|d
8| d=8S1 B/ S, BCD Division 30 gl 4
2

Constants for BCD computation must all be entered in hexadecimal number.
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Arithmetic Instructions

4|\, | Ladder [imncs. . . . HEEEEE
No Instruction name n . . T & i
3 symbol |onsmbo Contents of processing . Size ype ﬁfﬁ—s%T % P
aidl ] Bit .
gl d 4
1 |d=S:i OR S OR de=S1+S2 =1 Y RLM o|le|oe|o| e t—
S| sl S Se 4
8 B[S XYRLM
?) ™ g‘ ,,,,,,,,,,,, Word 4
5 Bl d
%1 2|d=S AND Sz | AND d<Si - S p= WY WRWL.WM, efeielelet—
- sldiTC
] S| s 4
.2 2| 5| S S
%c J WX WY WRWL,
= ;—a‘ 2. WM, TC, constant 4
3 |d=S: XOR Sz | Exclusive OR d=S1®S: - B I I I
Blad
[=RET)
g S 4
. If S1=52 1 Slal o Word
1| d=Si==%, | =Comparison » then de 5lsld R N
Expression else d«0 B|s|YRLM
g If S1%S2, then de1 B
’ ; *52, then de T4 | WX,WYWRWL,
g 2 | d=S1< >S2  Comparison 8| si| WM.TC. constant elelo]ele]a
A Expression else de0 g |l MG
. o d
5 3|d=S < & | < Comparison If S1<S52, then d«-1 5| s I I I O O A
£ Expression else d<0 B s
S ol .
4 | d=S1<=S SCompar}son 1f S1<82, then d«1 3| s elefole]els
Pression else d—0 Bls
(3) Application instructions
z Yo | Ladder m’g,,,ﬁ Instruction name. | ~ Contents of processing Size Type g g E g E §'
o symbol e [DER[ERR| SD| V | C |3
R to | | Word .
BSET « I 1D gl
! . (- Bld wywrwLwMm, e || ]| ]3
(d, n) Bit Set 4 Word n:0~Is = TC
n
g . T WX,WY WRWL,WM
= = WM, TC,
£ |BRES « I T g, | eomsen
g7 (a Bit Reset —o | B R
S ., on) it Rese 4 :Word " 0~1§
=
Boeenes 10 c
BTS d o
3 ‘ 5 g elefe]||t|3
(d. n) Bit Test ¢ Word wTOE B
SD c o Word
SHR I S E— ] Y :
1 R " N o WY.WR P I O S 3
n bit shifted right n WRWL,WM,
(d, n) Shift Right ; nco-1s 1B TC
d *Word n
] WX,WY WRWL,
] N c 30 WM, TC, constant
gl |sHt O-C——-1 Bla il
E (d, n) Shift Left n bit shifted left ) g n
g d :Word ni0-~15
0
ROR |-4 3 —-Ii}:' B
3 5 ;1 cie] |23
(d., n) Rotate Right n bit rotated right =4
4 “Word n:0-15
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Application Instructions

@], | Ladder [imincs AEEBEE
w | No. iol g i i &2 22 Remarks]
5 symbol [msmid Instruction name Contents of processing - | Size Type e e e e
c Word
ROL rEHiJ-] Blald
4 Sl | WYWRWLWMTC [« |||« [0]3
(d,n) Rotate Left n bit rotated left =
d : Word n:io~15 n
WX,WY WR WL WM
c TC. constant
LSR o[« I, ,
5 o le o] 3
(d.n) Logical Shift Right | n bit shifted right Z(n
d :Word n:0~15
U
E C
S| st B T—
il X - § g O R O B I A
& (d,n) Logical Shift Left n bit shifted left
& d :Word n:0~15
d
B SR e
7 5| d P I O I I
(d,n) BCD Shift Right 0 — "
BCD n digit shifted right  d ; Word n:0~3
d
BSL ~
8 5 ‘i I O P A I
(d, n) BCD Shift Left —0 [
BCD n digit shifted left  d: Word n:0~3
N = n bits(word) | _[& |[RLM .
o . o) WX, WY WR WL WM
"é‘z 1 XCG ld]‘)_lﬁ [J|Im“ TC. constant tlele]e]
o (dyda2 n) Exchange 11 T ] P& | WRWLWM
I ° WX, WY WR WL, 4
n:0~258 |B| M| WMTC constant
NOT _ Z|d|YRLM 2
1 Not d—d 5 elolo ol e i—]
(d) = . .
o S| d | WY WRWL WM 2
8 2
®
) v o
gl |NEG Negate de—d S 4| WY, WRWLWM clelelolele
z (d) 3
ABS d<|S ' . Bld WY WR WL WM
31 s) Absolute ¢S sign  Positive : 1 Bo S| WXKWYWRWL, L L I I I
Negative: 0 WM.TC, constant
Converts the contents of S into | o Word
1 B(SDS) g(b?_Dandsetsind. ‘5%";{ """""""""""""""" tlele|ele]s
' BCD 1t S48 Bikg PER-! 2|7 | wy.wRWLWM
BIN t(’Z'onverts dthe c_ong:nts of S into ° d S
9 inary and sets in d. S| S| WX WY WRWL Pileiolele]s
3 I 1f BCD d b ], DER=1. S VWA WL,
(d,s) BINARY If BED data 1s normal, DER =0, B WM, TC,constant
~n bit~ 4 {R, LM
g s
= ° 0sBson -
7|, |pECO T, Y El s | WXWYWRWL. el .
2 ~ S ol
= (d,S,n) Decode [T - JohhJo[ - o] WM, TC, constant
8 2”1 B 1 0
- 2 bits —
nil~8 n |Constants 1 to 8
S+2n -] s-6——0 or IT
Jo - TeJ1]
ENCO 21 B ) d | WY WRWL,WM
4 “———2 bits = Tlefe-|t]4
(d,S,n) Encode i
B:o~z0— dfof - --Jo] ] S|RLM
nil-8 o bit n [Constants 1 to 8
- d | WY WRWL WM
1 s
P BCU o
g 1 Sets t}fnq’?’gxlr)l}zer 8| | WXWY.WRWL, olefefelets
Z (d,s) Bit Count o NS\ = | S wM TC, constant
& d
=]
8 SWAP bis ba b by o
a2 X e[ T T T T S| d | WY WRWL WM el ]2
(d) Swap
< N 3
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Application Instructions

7 T - S— : — . STETETETET
o No| & Instrueth | potruction name .- Contents-of processing | Size | ... T o ElElElEE §'
G| | symbol |memi : PrgcessE. 0 S )0 D KA
4 bits
s A d | WY WRWLWM
UNIT nwor B [oIc]e[a]¢ | B
3 ) ch “EE2 S
(d,S.n) Unit ) ] g S| WRWL,WM

Constants 0 to 4

Application instructions

nIO0~4 n
4 bits d | WRWL,WM
4 ffooo]a
. DIST - 20018 olclaTA gs WX WY WRWL,
(d,S.n) Distribute - *lE| " | WMTC constant
nio-4 n | Constants 0 to 4
4) Control instructions
) Ladder |mstruct ~ : ‘ RS
S | No ‘ 1| - Instruction name Cont ; i | Siz T ElElsle =8
5 symbol |msmtd| tents of processing - - | Size ype =l 2R S
Indicates the end of normal
scan. o
1| END Returns to the beginning of
END normal scan and executes the
normal scan. L1
Retum]s to the geginning of
. normal scan and executes it | =
2| CEND(S) Conditional End when S is 1, or executes the | /@ S| XYRLM
next instruction when S is 0.
]
3| JMP n Jumps to LBLn of the same | 5| , | constant 0~255
Jump code number. =
] LBLn if S—1 il n | constant 0~255
umps to nif S=1, and |
4 1 CIJMP n(S) d . . —0 s
o oes not jump if S=0.
Conditional Jump =2 s | XYRLM
g
B Indicates the jump destina- |
2|s5|LBL n tion of JMP and CJMP | 5| g | constant0~255
% Label instructions of the same code |z
k= number n.
)
B
g ]
Ol6|CcAL n Calls the subroutine SBn of | 8| , | constant0~99
Call the same code number. =
Indicates the start of the su- |2
71SBm Subrouti broutine of the code number § n | constant0~99
ubroutine n.
Return .
8| RTS ) Returns from subroutine.
Subroutine
/
. . o
9| INT u Indicates the start of inter- | 8| , | constant0~31
Interrupt rupt scan of code number n. |&
10| RTI Eﬁgﬁiﬂm Returns from interrupt scan.
et
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5.3 Basic Instructions

Each basic instruction is detailed below.
(1) Start Logical Operation (# , $dk= /LD, LDI)
Y00100

X00000

X00001 Y00101

LD  X00000
OUT Y00100
LDl X00001
OUT Yo0101

Circuit operation:

O When input X00000 is off, output Y00100 is off. When
input X00000 is on, output Y00100 is on.

O When input X00001 is off, output Y00101 is on.
input X00001 is on, output Y00101 is off.

When

(2) Series Connection of Contact (=}~ , —{ J&/AND, ANI

=

X00000 RO10 Y00100
X00001 RO11 Y00101
LD X00000
AND RO010
OUT  Y00100 Note: gﬁ? eddgeD Igglteé:tionls
an etail-
LDI X00001 ed later can be speci-
ANI RO11 fied to AND, but can-
not be specified to
OUT Yo00101 ANIL

Circuit operation:

0Qutput Y00100 is on only when both input X00000 and
RO10 are on.

0 Output Y00101 is on only when both input X00001 and
RO11 are off.

(3) Parallel Connection of Contact ({4 , L»{|<4/OR, ORI)
Y 00105

X00000
!
f

X00001

X00002

LD X 00000
OR X00001
ORI X00002
OUT  Y00105

Circuit operation:

oQutput Y00105 is on when either input X00000 or
X00001 is on, or when X00002 is off.

(4) Negation (== =<— /NOT)

X00010 R100
e 5
X00011
LD X00010
AND X00011 Inverts the result
of computation.

NOT
OUT RI100

Circuit operation:

0 Qutput R100 is off when both input X00010 and X00011
are on. Otherwise, output R100 is on.

(6) Rising edge detection (AND DIF, OR DIF)

X00000 DIFo R123

LD  X00000

AND DIFQ oo Note: gannot Abe speci-

OUT R123 ied to ANL
Time chart:

X00000 P

R123

—>|  |&—1 scan time

Circuit operation:

©0Qutput R123 is on for a period of 1 scan time when input
X00000 turns from off to on.

(6) Falling Edge Detection (AND DFN, OR DFN)

X00000 DFN1 R124

LD X00000

AND  DFINT oo Note: ?aém()t:ﬁ Ispeci-
ied t .

OUT R124 red to

Time chart:
X00000 -—J—i
R124 1

1 scan time

S e

Circuit operation:

0 Qutput R124 is on for a period of 1 scan time when input
X00000 turns from on to off.
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(7) Output —O—/0UT)

(8) Set and Reset (SET, RES)

X00000 Y00110
} 3
X00001 YO00111
| B
Y00112
——< H'
LD X00000
OUT Y00110
LD X 00001
OUT Yo00111
OUT YO00112

Circuit operation:
0 Qutput Y00110 is on when input X00000 is on.

OOutputs Y00111 and Y00112 are on when input X00001
is on.

X00000

I
I

X00001

1
T

LD  X00000
SET RO000
LD  X00001
RES RO000

Time chart:

X00000
R000

(Note)

Circuit operation

O Output R000 is on when input X00000 is on.

oOutput R0O00 is off when input X00001 is on.

0 When the conditions of SET and RES are established at

the same time as indicated by (Note) above, the one
programmed later is executed first.

Restriction:

O When using a set or reset coil in parallel with other coils,
program must be written so that the coil is located at the
uppermost stage or that a contact is provided just before

the coil.
SET
SET
NG examples

=
TS

g

k—%
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(9) Master Control (MCS, MCR)

Master Control Set (MCS) and Reset (MCR) instructions
are used in such circuit as shown below.

X00003 Rool00 Y0100 X00003

Y00100

R00100

Y00109
Diagram A
Diagram B

X00000 MCS1

X00001 Y00100

&

Y 00101

X00002
—

LD X00000
MCSI1

LD X00001
OUT YO00100
MCR1

LD X00002
OUT YO00101

Circuit operation:

OOutput Y00100 turns on/off according to input X00001
when input X00000 is on.

OOutput Y00100 is always off irrespective of input X00001
when input X00000 is off.

Time chart:

X00000 ——] U L
oo L LI

.
[ 1

Y 00100

X00002

1]

Y 00101

Notes:

1.Master control can be programmed to have up to 8
loops. The same master control number can be as-
signed to MCS and MCR in pairs for easy programming.

Master control instruction is numbered 0 to 49. But the
usable number of master control instructions is not
restricted and the same number can be used doubly.

i ROO1 MCS1
Circuit] A .

+—

Circuit 2A .

1}
17

3f

e

MCS8
g | Roos

—i

e

Circuit 8

MCR8

e

MCR3

Circuit2B MCR2
Circuit1B MCRI

2.The following diagrams show the difference in operation
between when the master control instruction is used
(Circuit A) and when it is not used (Circuit B) in the
program containing edge detection and negation.

?

e

T

Circuit A Circuit B
X00000
DIF0
X00001 X00000 DIF0
WY00L0=WY0010+1 i —p—] WYooLo=
Y0016 X00001 T
Ho— =

Yoo117 X00002

Y00117

T

Time chart:

|

<

2 viis S I I Y
T vz _ [
|
=
5
|

WY10 n X n+1

Y117

WY10 n

ot 1Xa+2

— 45—



(1) Store, Read or Clear Computation Result (12 Logical Block Parallel Connection (ORB)
MPS X00000 T 7ROIOT™ — 77— H Yoous
T
MRD i T
L
N L—d
MPP
X00001
4
MOOOII R003 Y0010
LD  X00000
RO04 Y00105 LD RO10
LD RO11
AND RO012
X00012 x00013 00106 ORB
OR X00001
Y00107 ANB
OUT Yo00115
LD X00011
MPS (13 Processing Box Start and End ([, ])
AND  R003
ouUT Y00104 OMPS stores the result of compu- X00020 _ 000
tation just before this instruc- WY0010=WX0
MRD tion.
AND  R004 OMRD read:dt}tl)e r;elsule/tI l;)Sf compu-
tation stored by the instruc-
ouT Y00105 tion and continues computation LD X00020
MPP according to the next instruction. [
O MPP reads the result of compu- WY0010=WX0000
AND X00012 tation stored by the MPS instruc-
MPS tion and continues computation ]
according to the next instruction.
AND  X00013 ;I‘hehresblxixg Sof computation ftoreg Gircuit ration
y the instruction is cleare ircuit ope :
ouT Y00106 on execution of the MPP instruc- L. . . .
tion. o Computation in the processing box is carried out when
MPP input X00020 is on.
OUT  Y00107
(1) Logical Block Series Connection (ANB)

ANB
LD
AND
OR
ANB
ouT

X00001
R010
RO11

M0020
M0021
M0022

Y00110

Y00110
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(14 On-Delay Timer (TDn ts)

(19 Single Shot (SSn ts)

X00000 TD10
L 0.01S
! X 12345
TDI10 R100
| —-—
|
LD X00000
OUT TDI10 0.01S 12345
LD TDI10
OUT RI100

Circuit operation:

OTD10 and then R100 turn on when the current value
exceeds the set time value (123.45 sec) after input
X00000 was on.

Time chart:

X00000 —J “ L—[

TD]O}
R100

Current
value of
TD10

Change of current time value:

olf current time value is changed by an arithmetic instruc-
tion or other, the new value is in effect immediately.

Change of set time value during run operation:

O When the set time value of timer is cha}nged during run
operation, the new time base and set time value are in
effect immediately.

O To change the set time value during program execution,
specify WX, WY, WR, WL or WM gor the set time value.
Processing of the on-delay timer reads a new set time
value at each scan.

X00000 TDO

O 0.1S
X WR10

Timer number n: 0 to 255

Tine base t: 0.01 sec, 0.1 sec, 1.0 sec
Set time value s: WX, WY, WR, WL, WM, .constant
Notes:

1.The time base of 0.01 sec must be used within a timer
number range of 0 to 63.
TDn
C t
s
2.Up to 256 points (0 to 255) are usable in total of TD
and SS. However, the same number must not be used

for both TD and SS (for example, TD1 and SS1 cannot
be used at a time).

$S11
X00001 0.01S
! X 12567
SS11 R101
L
r
LD X00001
OUT sS11 0.01S 12567
LD SS11
OUT RI101

Circuit operation:

oOutput R101 is on at 1 scan after the leading edge of
input X00001 (from off to on) was detected. This
output is off when current value is larger than the set
time value (125.67 sec), and the current value becomes
0

olIf input X00001 is on at the first scan during run startup,
SS11 does not detect the rising edge; thus, output R101
remains off.
If input X00001 is off at the first scan and on at the
second scan, then SS11 detects the rising edge.

Time chart:

X00001 | wean 1
b
5511} L }

R101

Change of current time value: ]

OIf current value is changed by an arithmetic instruction
or other, the new value is in effect immediately.

Change of set value during run operation: .

OWhen the set time value of the timer is changed during
run operation, the new time base and set time value are
in‘effect immediately.

0 To change the set time value during program execution,
sp<lec1fy WX, WY, WR, WL, or WM for the set time
value.

Processing of the single shot reads a new set time value
at each scan.

X 00000 SS0

| | M 10.18
[ i A4 | X WR0

Note: Up to 256 points (0 to 255) are usable in total of
TD and However, the same number must not
be used for both TD and SS (for example, TD1 and
SS1 cannot be used at a time).

—47 —




(1§ Counter (CUn S)

X00005 LD X00005
* OUT culs 4
X00006 LD  X00006
OUT CLI5
CU15
LD CUI5
OUT RI105

Circuit operation:

@On detection of the rising edge (from off to on) of start
condition X00005 of counter CU15, the current value of
this counter is incremented by 1. CU15 is on when
the current value is larger than the set value(4).

@When CL15 is on, U15 is off and the current value
becomes “0.” If the set value is “0” at that time, current
value=set value=0. However, CU15 remains off.

@The rising edge of start condition X00005 of CU15 is
disregarded while CL15 is on.

@The rising edge is not detected even if start condition
X00005 is on at the first scan upon run startup.

Time chart:

Disregarded Disregarded

xoooosl LU U UV, UL
cus 1 . 1

CU15

Is—

Current
value of
CU15

Change of current time value:

o If current value is changed by an arithmetic instruction
or other, the new value is in effect immediately.

Change of set value during run operation:

OWhen the set value of counter is changed during run
operation, the new value is in effect immediately.

0To change the set value during program execution,
specify WX, WY, WR, WL or WM for the set time value.
Processing of the counter reads a new set time value at
each scan.

CU1

—{ )——+ WR0001

When using a timer or counter coil in pallallel with other
contact, program must be written so that the coil is located
at the upper stage than the contact or that a contact is
provided just before the coil.

| 1
[E— Upper
™ stage
oL

Dummy contact

NG examples
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17 Up/Down Counter Down (CTDn S) and Up (CTUn S)

Note: Timer accuracy
Timer accuracy varies with time base.

X00007 LD X00007 - T A -
4 OUT CTUI7 4 Time base ccuracy
X00008 LD X00008 0.01sec -10 msec to +1 scan time
0.1sec -100 msec to+1 scan time
OUT CTD17 1 -
X00009 sec -1 sec to+1 scan time
LD X00009 1 scan time indicated the time taken for a single
OUT cL17 cycle of scan (normal, periodic or interrupt scan)
cT17 under which the timer is used.
LD CT17
OUT RI107

Circuit operation:

(MWhen the rising edge (transition from off to on) of start
condition X00007 of CTU17 is detected, the current
value of TC17 is incremented by 1.

@When the rising edge (from off to on) of start condition
X00008 of CTD17 is detected, the current value of TC17
is decremented by 1.

@CT17 is on when the current value is larger than the set
value within 65535.CT17 is off when the current value is
between 0 and “set value-1.”

@The rising edge of start conditions X00007 and X00008
is disregarded while CL17 is on.

®The rising edge of start condition X00007 of CTU is
disregarded when current value TC17 is 65535.

®The rising edge of start condition X00008 of CTD is
disregarded when current value TC17 is 0.

Note: When the set value is 0 and the current value TC17
is between 0 and 65535, CT17 is always on.How-
ever, when CL17 is on, CT17 is off.

Disregarded

Time chart: Current value remains the same. .
¢ Disregarded

——

X00007

Disregarded
X00008 l l ' l

CL17 -
ety T L] |

Current
value

(TC17)
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(19 Relational box (=, <>, <, < =)

LD (S,0S,)
S RO01
! OUT RO001
[ O
S2
LD X00200
X00200 S, R002 AND (S,0S.)
—| O OUT RO002
Sz
LD X00200
X00200  X00201 RO03 LD X00201

i OR(S.,(3S;)
ANB
S, OUT RO003
O
S,

Function:

© The relational box turns on or off according to the result
of comparison of S1 and S2 like “a” contact.

0 The compare instruction (] specifies the binary compar-
isons shown below between two 16-bit words.

= <>, <, <=

Each operation is listed below.

Instruction| Wordlengthof S andS2 | Comparison | Result

S$:1=S. ON
N Si%S, | OFF

o Word S, =S, ON

<>

(16 bits ) $5:=S; OFF

< S5:<S:; ON
S.28S; OFF

_ S1=8; ON
<" Si1>S: | OFF

Note: Both S1 and S2 must be a word.

{ "~ Reference:  }—

Example of the program which can be represented by a
laddéar diagram, but cannot be expressed by instruction
words.

© X00001 X00002  X00003 Y00100
a LI
£
[
& X00004 X00005
FH
X00006
Y00100

S X00001 X00002  X00003 X00004
= 1
g
4 X00005 - X00007

X00008 X00006
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5.4 Arithmetic Instructions

(1) Assignment Statement (d=s)

(2) Binary Addition (d=S1+S2)

Function:

+d=s

@DThe contents of the right side are assigned in the left side
d.

des

Note:

(DThe left and right sides must have either one of the
following combinations.

d s
Bit Bit
Word Word

Example:
(DSet the contents of WM20 in WY 0010.

WY0010=WM20 H

X00000

iy

LD X00000
(
WY0010=WM20

]

X00000 DIFo

’—‘ o l—{ WY0010= WR0200+ WMOSF H

LD X00000

AND  DIFo0

(

WY0010=WR0200+ WMO5F
]

Circuit operation:

0WR0200 and WMOSF are added in binary and the result
is stored in WY0010.

Function:
O d=S1+8S2

(@DThe result of S1 and S2 addition is stored in d as
binary data.

@Value 1 is stored in C(R7FO) when S1 and S2 are
unsigned binary data and a carry occurs in d; other-
wise, 0 is stored.

(@When d, S1 and S2 are word data, the contents of d,
S1 and S2, or hexadecimal HO0000 to HFFFF
denote decimal 0 to 65535. If the result of S1 and
S2 addition is within the range of H0000 to HFFFF,
0 is stored in C, and 1 is stored in C when HFFFF is
exceeded.

— 51—




(3) BCD Addition (d=S1 B+S2)

X00200 DIF0

H — I——LWY0010=wxoooo B- WMOSFH

LD X00200

AND DIFo

(

WY0010=WX0000 B+ WMO5F
]

Circuit operation:

OWX0000 and WMO5F are added in BCD and the result is
stored in WY0010.

Function:
o d=S1 B+S2

(DThe contents of S1 and S2 are added as BCD data and
the result is stored in d.

@Carry is set in C.

®When the contents of S1 or S2 are abnormal as BCD
data, DER is set to 1, and computation is not perfor-
med and no output i1s made to d. C is held in the
previous status.

@When the contents of both S1 and S2 are normal as
BCD data, DER is set to 0 and computation is carried
out.

(C denotes the special internal output R7F0.)
(DER is the special internal output R7F4.)

d < S1+S:2
15 0
L ISI
15 0
. L 732

alE o

Combination of d, S1 and S2

d S1 S2
Word Word Word

(4) Binary Subtraction (d=S1-S2)

X00200 DIF0

'——H-—{ }——Lwyoow:wxoooo ~  WMOSF H

LD X00200

AND DIF0

(

WY0010=WX0000 - WMO5F
]

Circuit operation:

OWMOSF is subtracted form WX0000 in binary and the
result is stored in WY0010.

Function:
o d=S1-S2

(DS2 is subtracted from S1 in binary and the result is
stored in d.

@Value 1 is stored in C (R7F0) when S1 and S2 are
unsigned binary data and a borrow occurs in d; other-
wise, 0 is stored.

(@When d, S1 and S2 are word data, the contents of d,
Sl and S2, or hexadecimal H0000 to HFFFF,
denote decimal 0 to 65535.

If S2 is subtracted from S1 when S1<S2, 1 is stored

in C.
If SCZ is subtracted from S1 When S1=S2, 0 is stored
in C.
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(5) BCD Subtraction (d=S1B—S2)
X00200 pIFg
WY0010=WX0000 B-+WMO5SF H
LD X00200
AND DIF0

[
WX0010=WX0000 B— WMO5F

]

Circuit operation:

OWMOSF is subtracted from WX0000 in BCD and the
result is stored in WY0010.

Function:
o d=S1 B-S2

(DThe contents of S2 are subtracted from the contents
of S1 as BCD data and the result is stored in d.

@Borrow is set in C.

@ When the contents of S1 or S2 are abnormal as BCD
data, DER is set to 1, and computation is not carried
out and no output is made to d.C is held in the previous
status.

@When the contents of both S1 and S2 are normal as
BCD data, DER is set to 0 and computation is carried
out.

(C denotes the special internal output R7F0.)
(DER is the special internal output R7F4.)

de S-S
15 0
| E
15 0
| E
0

= .

Combination of d, S1 and S2

d
Word

S2
Word

S1
Word

(6) Binary Multiplication (d=S1 %S2)
X00000 DIF0
WR0014=WR0010 * WROO]Z‘H
LD X00000
AND DIF0
[

WRO0014=WR0010 % WRO0012
]

Circuit operation:

O WR0010 and WR0012 are multiplied in binary and the
result is stored in WR0014 and WR0015.

VVR001§
!WROOI%

'WRO0015W R 0014

Even when each data is small in ' WR0010 % WR0012
computation, the product is always stored in WR0014
and ‘WRO0015.Pay attention not to use WRO005 for
other computation. -

Function:
o d=S1%S2

(OMultiplication of S1 and S2 is carried out as binary
data and the result is stored in d+1 (high-order word
of product) and d (low-order word of product).

@Value d+1 must not exceed the maximum value
(RW3FF, WL7, WL1007, WMFEF).
If exceeded, DER is set to 1 and only low-order word of
the product is stored in d.
If not exceeded, DER is set to 0 and the result is stored
ind and d+1.

(DER is the special internal output R7F4.)

d+1, d « S XS

15 0
s
15 0
.t
X
31 0

I —

d+1 d
Combination of d, S1 and S2
d S1 S2
Word Word Word
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(7) BCD Multiplication (d=S1 B%S2)

(8) Binary Division (d=S1/S2)

X00000 DIFo
A W R0007=WR0002 B* WRO0004 H
LD X00000
AND DIFo0
[
WRO0007=WR0002 Bx* WRO0004
]

Circuit operation:

O WR0002 and WR0004 are multiplied in BCD and the
product is stored in WR0007 and WR0008.

WR0002

| WR0004

Ha

WR0008 | WR0007

Even when each data is small in WR0002% WR0004
computation, the product is always stored in WR0007
and WRO0008:Pay . attention -not to use -WR0008 for
other computation.. - i

Function:
O d=S1B*S2

(DMultiplication of S1 and S2 is carried out as BCD data
and the product is stored in d+1 (high-order word
product) and d (low-order word of product).

@Value d+1 must not exceed the maximum value
(WR3FF, WL7, WL1007, WMFF).

If exceeded, DER is set to 1 and only the low-order
word of the product is stored in d.

If not exceeded, DER is set to 0 and the product is
stored in d and d+1.

(DER denotes the special enternal output R7F4.)

d+1, d « Si1 XS 15 0
s
15 0
s
X
31 15 0
| || |
d+1 d

Combination of d, S1 and S2

d S1 S2
Word Word Word

X00000 DIF0

WRO0007=WR0002 ~WR0004 —H

LD X00000

AND DIF0

[

WR0007=WR0002 ,“WR0004
]

Circuit operation:

OWR2 is divided by WR4 in binary, and the quotient is
stored in WRO0007 and the remainder is stored in
WRF016.

Remainder

WR0007 WRF016

Divisor
WR0004 ; WR0002

Dividend

Quotient

Function:
o d=S1/S2

®S1 is divided by S2 as binary data.The quotient is
stored in d and the remainder is stored in WRF016.

@When divisor S2 is 0, DER is set to 1 and no compu-
tation is performed.(No quotient and remainder are
output.) When divisor S2 is not 0, DER is set to 0
and division is carried out.

(DER is the special internal output R7F4.)

() Word
d«-S1+S2 (quotient)
WRF016<S1 mod S2 (remainder)

Combination of d, S1 and S2

d S1 S2
Word Word Word
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(9) BCD Division (d=S1 B/S2)

10 OR(=S1 OR 52)

X00000 DIFo

|———H——-| WR0007=WR0002 B/ WR0004H

LD X00000

AND  DIF0

L

WRO0007=WR0002 B, WR0004
J

Circuit operation:

OWR?2 is divided by WR4 in binary, and the quotient is
stored in WR7 and the remainder is stored in WRF016.

Quotient Remainder

WR0007 WRF016
WR0004 WR0002

Dividend

Divisor

ol

Function:
o d=S1 B/S2

®S1 is divided by S2 as BCD data.The quotient is
stored in d and the remainder is stored in WRF016.

@When divisor S2 is 0, DER is set to 1, and computa-
tion, d output and remainder output do not occur.
@When the contents of S1 or S2 are abnormal, DER is

set to 1, and none of computation, d output and
remainder output are made.

@When the contents of both S1 and S2 are normal,
DER is set to 0, and computation is carried out.

(DER is the special internal output R7F4.)

(a) Word
d<S1+S2 (quotient)
WRF016+S1 mod S2 (remainder)
Combinatiomr of d, S1 and S2

d S1 S2
Word Word Word

X00000 piR

0
F—— l——LWYoom:wxoom OR wnou‘o—'——{

LD X00000
AND  DIF0
(

WY0010=WX0001 OR WRO1F0
]

Circuit operation:

OWX0001 and WR01F0 are ORed and the result is output
to WY0010.

WX0001 |ojojo|o|o|o[0[o]1]1|1|1]1]1]1]2

WRO1FO0 |1]1]1(1/0]0{00[0|0[0|0(1]1]1]1

wooto (Sl

Function:
o d=S1 OR S2

(@The contents of S1 and S2 are ORed, and the result is
stored in d.

d«S1+S2

Combination of d, S1 and S2

a st S2
Bit Bit Bit
Word Word Word
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(1) AND (d=S1 and S2)

X00000  DIFO0

}‘—H——H—L WY0010=WX0001 AND WRO1F0 H

LD X00000

AND  DIF0

[

WY0010=WX0001 AND WRO1F0
]

Circuit operation:

OWX0001 and WRO1F0 are ANDed and the result is
output to WY0010.

WX0001 |o|o|o|o|o|o|ojo|1]1|1]1]1|1|1|1

WRO01F0 (1|1|1]|1]|0|0]0{0{0/0/0/0|1|1{1]|1

wyaoto [o]oJo o[ooToJe e o[oToTe i 1]

Function:
o d=S1 AND S2

@DThe contents of S1 and S2 are ANDed, and the result
is stored in d.

deS1 - S2

Combination of d, S1 and S2

d S1 S2 -
Bit | Bit Bit
Word Word Word

(12 Exclusive OR (d=S1 XOR S2)
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X00200 D

)
}———ﬂ——“——l WY0010=WX0000 XOR WROIF0 —}-—{

LD X00200

AND  DIF0

[

WY0010=WX0000 XOR WRO1F0
]

Circuit operation:

OWZX0000 and WROLF0 are exclusively ORed and the
result is output to WY0010.

WX0000 [o[ofofofofofofof1]1|1|1|1{1|1]1

WROIFOQ |1(1]1|1|0|0|0[0(0|0|0O[0[1(1{1|1

wyaoto [s[i[i[iJoloJo[o e s s[s[o[o[oo

Function:
o d=S1 XOR S2

(DThe contents of S1 and S2 are exclusively ORed, and
the result is stored in d.

d<S1+S52

Combination of d, S1 and S2

d s1 S2
Bit Bit Bit
Word Word Word




(13 "=" comparison expression (d=S1==52)

X00200  DIFo
|——4}——L Y00100=WX0000 == WRO2FF J—‘
LD X00200
AND DIF0
(
Y00100=WX0000 == WRO2FF
]

Circuit operation:

0 WX0000 and WRO2FF are compared to check if they are
equal, and the result is output to Y00100.

Function:
0 d=S1==S2

@The contents of S1 and S2 are compared, and 1 is set
in d when S1=S2.

O is set in d when S1+S2.

(14 "+" comparison expression (d=S1< >S52)

X00000  DIFp
l—{}—boomo:\vxoooo < > WRO2FF H
LD X00000
AND DIF0
[

Y00100=WX0000 < > WRO2FF
]

Circuit operation:

OoWX0000 and WRO02FF are compared to check if they are
not equal, and the result is output to Y00100.

Function;
oD=S1<>8S2

@The contents of S1 and S2 are compard, and 1 is set
in d when S1+S2.

When S1=82, 0 is set in d.

IF Si=S: THEN d«< 1 IF Si1=S: THEN d < 1
ELSE d« 0 ELSE d< 0
Combination of d, S1 and S2 Combination of d, S1 and S2
d S1 S2 d’ S1 S2
Bit Word Word Bit Word Word
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(15 "<' comparison expression (d=S1<S2)

X00200  DIFO
A %——4 Y00100=WX0000 < WR02FF H

LD X00200

AND  DIF0

(
Y00100=WX0000 < WRO2FF
]

Circuit operation:
oWX0000 and WRO2FF are compared to check if

WZX0000 is equal to or smaller than WRO02FF, and the
result is output to Y00100.

Function:
o D=S1<«8S2
(@DThe contents of S1 and S2 are compared, and 1 is set

in d when S1<S2.
When S1=S2, 0 is set in d.

IF $i1<S: THEN d <1

ELSE d< 0

Combination of d, S1 and S2

Bit Word Word

16 ‘=" comparison expression (d=S1< =S2)
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X00200 DIF0
}—u—{l———-L Y00100=WX0000 < = WRO2FF H

LD X00200

AND DIF0

[

Y00100=WX0000 < = WRO2FE

]

Circuit operation:
OoWX0000 and WRO2FF are compared to check if

WX0000 is equal to or smaller than WRO02FF, and the
result is output to Y00100.

Function:

0 d=81<=82

(DThe contents of S1 and S2 are compared, and 1 is set
in d when S1<82.

When S1>S2, 0 is set in d.

IF Si=S: THEN d <« 1
ELSE d < 0

Combination of d, S1 and S2

d s Y
Bit Word Word




5.5 Application Instructions

(1) Bit Set (BSET (d, n))

(2) Bit Reset (BRES (d, n))

Function:

o BSET (d, n)

®Value 1 is set in bit n of d.

@The contents of other bits are saved.

Bit position

Combination of d and n

" |Word (WX, WY, WR,

d WL, WM, TC) Word (constant)

Word Bit position is specified by|Values 0 to 15 are
(WY, contents of low-order 4|specifiable for n (bit posi-

WR, WL, bits of n (0 to 15). tion).

TC)

Example:
Set 1 in the bit specified by WX000 of WR0100.

X00200 DIF0
}_< — H{EZT(WROIOO, WX0000) H

LD X00200

AND DIF0

{

BSET (WR0100, WX0000)
]

When WR0100 is H0000:

(a)When WX0000 is HFFF0, the low-order 4 bits of
WX0000 are 0000, which is 0 in decimal. Because 1 is
set in bit 0, WRO0100, is H0001.

()When WX0000 is HFFF3, the low-order 4 bits of
WXO0000 are 0011, which is 3 in decimal. Because 1 is
set in bit 3, WR0100 is H0008.

(c)When WX0000 is HO0006, the low-order 4 bits of
WXO0000 are 0110, which is 6 in decimal. Because 1 is
set in bit 6, WR0100 is H0040.

(@)When WX0000 is HF0C8, the low-order 4 bits of
WXO0000 are 1000, which is 8 in decimal. Because 1 is
set in bit 8, WR0100 is H0100.

(e)When WX0000 is HFFFF, the low-order 4 bits of
WX0000 are 1111, which is 15 in decimal. Because 1
is set in bit 15, WR0100 is H80000.

Function:
o BRES (d, n)
(@Value 0 is set in bit n of d.

@The contents of other bits are saved.

d [ (111

Combination of d and n

n
Word (WX, WY, WRWL,
q WM, TC) Word (constant)

Word Bit position is specified by| Values 0 to 15 are
(WY, WR,| contents of low-order 4|specifiable for n (bit posi-
’IW(% WM, | bits of n (0 to 15). tion).

)

Example:

Set 0 in the bit specified by WM000 of WR0100.

X00000DIF0
‘—% — BRES(WR0100, WM000) H

LD X00000

AND DIF0

(

BRES (WR0100, WMO000)
]

When WR0100 is HFFFF:

(a)When WMO000 is HFFF0,k the low-order 4 bits of
WMO000 are 0000, which is 0 in decimal.Because 0 is set
in bit 0, WR0100 is HFFFE.

(WWhen WMO000 is HFFF3, the low-order 4 bits of
WMO000 are 0011, which is 3 in decimal.Because 0 is set
in bit 3, WR0100 is HFFF7.

(c)When WMO000 is H0006, the low-order 4 bits of WMO000
are 0110, which is 6 in decimal Because 0 is set in bit 6,
WR0100 is HFFBF.

(dWhen WMO000 is HFO0C8, the low-order 4 bits of
WMO000 are 1000, which is 8 in decimal.Because 0 is set
in bit 8, WR0100 is HFEFF.

(e)When WMO000 is HFFFF, the low-order 4 bits of
WMO000 are 1111, which is 15 in decimal.Because 0 is
set in bit 15, WR0100 is H7FFF.
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(3) Bit Test (BTS (d, n))

(@) Shift Right (SHR (d, n))

Function:
o BTS (d, n)

(@D The contents of bit n of d are checked. When bit n is
1, Cisset to 1, and it is set to 0 when bit n is 0.

@The contents of d are saved.
(C is the special internal output R7F0.)

Combination of d and n

n :
Word (“)IX, WY, WR, WL, Word (constant)

d WM, TC

Word Bit position is specified by |Values 0 to 15 are
(WY, WR | contents of low-order 4 specifiable for n (bit posi-
YI‘V(%‘) WM, | bits of n (0 to 15). tion).

Example:

Check bit value 0 or 1 of WR0100.

X00000 DIF0
— }——{ BTS(WR0100, WMOW

LD X00000

AND  DIF0

{

BTS(WR0100, WM000)

J

WRO0100

151413121110 9 8 7 6 5 4 3 2 1 0
[1o/1 00 1 10007100000 1]
1 1 I 1 1
@® @ © ® @

When WR0100 is HA641:

@When WMO000 is HO0000, the lower-order 4 bits are
0000, which is 0 in decimal.Value 1, the contents of bit
0, is set in C.

(®When WMO000 is HFFF3, the lower-order 4 bits are
0011, which is 3 in decimal.Value 0, the contents of bit
3, is set in C.

©When WMO000 is HO0006, the lower-order 4 bits are
0110, which is 6 in decimal.Value 1, the contents of bit
6, is set in C.

»

(@When WMO000 is HFOC8, the lower-order 4 bits are
1000, which is 8 in decimal.Value 0, the contents of bit
8, is set in C.

(©When WMO000 is HOOFF, the lower-order 4 bits are
1111, which is 15 in decimal.Value 1, the contents of
bit 15, is set in C.

Function:
o SHR (d, n)

@®The contents of d (H0000 to HFFFF) are shifted n
bits to the right.

@The contents of SD (0 or 1) are stored for n bits from
the most significant bit.

®The contents of n bits (0 or 1) form the least signifi-
cant bit are stored in C.

@When n (shift amount) is 0, no shift is performed.C
retains the previous status.
(C is the special internal output R7F0, and SD is the
special internal output R7F2.)

d n bits
e
Beloewsation (SD——{ BT
g%ﬁn;m:{f\\ e
i S Rt
After exeeution [SD|——>[SD[SD[SD[SD]SD)] ]

1 bits Least significant bit T

Combination of d and n
n

wﬁ%gx’ WY, WR, WL, Word (constant)

‘(/\V’%i’ WR, The contents of low-order| Values 0 to 15 are

4 bits of n (0 to 15) are|specifiable for n (shift
|,[Wé‘) WM,  used as the shift amount. axr)neoum)‘

Example:

Shift WR0050 to the right for the bits specified by
WX0000.

X00200 DIFO
‘—-o — F——{SHR( WR0050, wxooo;H

LD X00200

AND  DIFO

(

SHR (WR0050, WX0000)
]

(@When WR0050 is H1234, WX0000 is HFFF3 and SD is
1, ltgle low-order 4 bits of WX0000 are 0011 (3 in deci-
mal).

The contents are shifted 3 bits to the right. Thus,
*WR0050 becomes HE246 and C becomes 1.

(®When WR0050 is H1234, WX0000 is H0006 and SD is
1, lt)he low-order 4 bits of WX0000 are 0110 (6 in deci-
mal).

The contents are shifted 6 bits to the right. Thus,
WRO0050 becomes HFC48 and C becomes 1.

(©When WR0050 is H1234, WX0000 is HFOC8 and SD is
0, lt;le low-order 4 bits of WX0000 are 1000 (8 in deci-
mal).

The contents are shifted 8 bits to the right. Thus,
WR0050 becomes H0012 and C becomes 0.

(@When WR0050 is H1234, WX0000 is HFFFF and SD is
1, the low-order 4 bits of WX0000 are 1111 (15 in deci-
mal).

The contents are shifted 15 bits to the right. Thus,
WRO0050 becomes HFFFE and C becomes 0.
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(5) Shift Left (SHL (d, n))

(6) Rotate Right (ROR (d, n))

Function:
O SHL (d, n)

@DThe contents of d (H0000 to HFFFF) are shifted n
bits to the left.

@The contents of SD (0 or 1) are stored for n bits from
the least significant bit.

@The contents of n bits (0 or 1) form the most signifi-
cant bit are stored in C.

@When n (shift amount) is 0, no shift is performed.
C retains the previous status.
(C is the special internal output R7F0, and SD is
the special internal output R7F2.)

Beforeexenution [B]
n bits .-~ //'
AMereentin [B] | SODORD]

n bits 1Least signif-
icant bit

Combination of d and n

™\ Word (gzx, WY, WR, WL,

d WM, TC) Word (constant) '

The contents of low-order | Values 0 to 15 are
Word |4 bits of n (0 to 15) are|specifiable for n (shift
used as the shift amount. | amount).

Example:
Shift WR0100 to the left for the bits specified by WX0000.

X00200 DIFO
;—0 — )—-{g{L( WRO0100, onoooH

LD X00200

AND  DIF0

(

SHL (WR0100, WX0000)
]

(@When WR0100 is H1234, WX0000 is HFFF2 and SD is
1, ]the low-order 4 bits of WX0000 are 0010 (2 in deci-
mal).

The contents- are shifted 2 bits to the left. Thus,
WR0100 becomes H48D3 and C becomes 0.

(®When WR0100 is H1234, WX0000 is HOOF9 and SD is
0, the low-order 4 bits of WX0000 are 1001 (9 in deci-
mal).

The contents are shifted 9 bits to the left. Thus,
WRO0100 becomes H48D3 and C becomes 0. .

(©When WRO0100 is H1234, WX0000 is HO00B and SD is
1, the low-order 4 bits of WX0000 are 1011 (11 in deci-
mal).

The contents are shifted 11 bits to the left. Thus,
WRO0100 becomes HA7FF and C becomes 1.

@When WR0100 is H1234, WX0000 is HOOFF and SD is
1, the low-order 4 bits of WX0000 are 1111 (15 in deci-
mal).

The contents are shifted 15 bits to the left. Thus,
WRO0100 becomes H7FFF and C becomes 0.

Function:
O ROR (d, n)

(DThe contents of d (H0000 to HFFFF) are rotated n
bits to the right.

@The contents of C (0 or 1) are stored in the most
significant bit and the contents of the least significant
bit (0 or 1) are stored in C.This processing is repeated
n times.

®When n (shift amount) is 0, rotation is not performed.
C retains the previous status.
(C is the special internal output R7F0.)

—n bits—
— [ [BIBs[B: [B1]
e =
Aﬁfaexecutiv)jl1 u |EAB;[leBllc\J )—’@J
ost s Sy e igni
bt 1D bits [

Combination of d and n
n

%g}fi ]%’X WY, WR, WL,|  Word (constant)

The contents of low-order| Values 0 to 15 are
Word |4 bits of n (0 to 15) are|specifiable for n (shift
used as the shift amount. | amount).

Example:
Rotate WR0100 to the right for the bits specified by
WX0000.

X00200 DIFO
}_’ — ROR(WR0100, WXOOOO)H

LD X00200

AND  DIF0

(

ROR (WR0100, WX0000)
]

(@When WR0100 is H5678, WX0000 is HFFF1 and C is
1, lthe low-order 4 bits of WX0000 are 0001 (1 in deci-
mal).

The contents are rotated 1 bit to the right. Thus,
WR0100 becomes HAB3C and C becomes 0.

(®When WR0100 is H5678, WX0000 is HOOF5 and Cis1,
the low-order 4 bits of WX0000 are 0101 (5 in decimal).
The contents are rotated 5 bits to the right. Thus,
WRO0100 becomes H8AB3 and C becomes 1.

(©When WR0100 is H5678, WX0000 is HO00A and Cis 0,
the low-order 4 bits of WX0000 are 1010(10 in decimal).
The contents are rotated 10 bits to the right. Thus,
WR0100 becomes H3C15 and C becomes 1.

(@When WR0100 is H5678, WX0000 is HOOFF and Cis1,
the low-order 4 bits of WX0000 are 1111(15 in decimal).
The contents are rotated 15 bits to the right. Thus,
WRO0100 becomes H59E2 and C becomes 1.
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(7) Rotate Left (ROL (d, n))

(8) Logical Shift Right (LSR (d. n))

Function:
o ROL (d, n)
@®The contents of d are rotated n bits to the left.

@The contents of C are stored in the least significant bit
and the contents of the most significant bit are stored
in C.This processing is repeated n times.

®When n (shift amount) is 0, rotation is not perfor-
med.
C retains the previous status.
(C is the special internal output R7F0.)

—n bits~
BB [B:[B] |

Before execution

-
-

E ]Bz]BxK‘I
~n bits™

After execution _.‘_{

Combination of d and n

n

Word (WX, WY, WR, WL,| @ -
d WM, TC) Word: (cogstgp;)

The contents of low-order | Values 0 to 15 are
Word (4 bits of n (0 to 15) are |specifiable for n (shift
used as the shift amount. | amount).

Example:

Rotate WRO0050 to the left for the bits specified by
WX0000.

X 00200 DIF0
’-——*.}—1 ROL(WR0050, wxooooH

LD X00200

AND  DIF0

[

ROL (WR0050, WX0000)
]

(@When WR0050 is H1234, WXO0000 is H0003 and Cis 1,
the low-order 4 bits of WX0000 are 0011 (3 in decimal).
The conterits are rotated 3 bits to the left. Thus,
WRO0050 becomes H91A4 and C becomes 0.

(®When WR0050 is H1234, WX0000 is HFFF8 and C is
1, lthe low-order 4 bits of WX0000 are 1000 (8 in deci-
mal).

The contents are rotated 8 bits to the left. Thus,
WRO0050 becomes H8123 and C becomes 0.

(©When WR0050 is H1234, WX0000 is HO00D and Cis 1,
the low-order 4 bits of WX0000 are 1101(13 in decimal).
The contents are rotated 13 bits to the left. Thus,
WRO0050 becomes H8123 and C becomes 0.

(@When WR0050 is H1234, WX0000 is HOOFF and Cis 0,
the low-order 4 bits of WX0000 are 1111(15 in decimal).
The contents are rotated 15 bits to the left. Thus,
WR0050 becomes H048D and C becomes 0.

Function:
o LSR (d, n)
@The contents of d are shifted n bits to the right.

@The n bits form the most significant bit are all set to
zero.

®C contains the contents of the nth bit (0) from the
least significant bit.

@When a (shift amount) is 0, shift is not performed.
C retains the previous status.
(C is the special internal output R7F0.)

d _n bits~,
Before execution [ [B]

~~ ~

Afterexecution 0 ——{0]0[0]0 1\61 ] |

~ n bits —

Combination of d and n

a wq@.ch WY, WR, WL,

d WM TH Word (constant)

The contents of low-order | Values 0 to 15 are
Word |4 hits of n (0 to 15) are |specifiable for n (shift
used as the shift amount. |amount).

Example:

Shift WR0100 to the right for the bits specified by
WX0000.

X 00200 DIFO
‘-—1 t—H—' LSR(WR010¢, WX0000) H

LD X00200

AND DIF0

(

LSR (WR0100, WX0000)
]

@When WR0100 is H5678 and WX0000 is HFFF2, the
low-order 4 bits of WX0000 are 0010 (2 in decimal).
The contents are shifted 2 bits to the right. Thus,
WR0100 becomes H159E and C becomes 0.

®When WRO0100 is H5678 and WX0000 is H0006, the
low-order 4 bits of WX0000 are 0110 (6 in decimal).
The contents are shifted 6 bits to the right. Thus,
WRO0100 becomes H0159 and C becomes 1.

(©When WR0100 is H5678 and WXO0000 is HO000B, the
low-order 4 bits of WX0000 are 1011 (11 in decimal).
The contents are shifted 11 bits to the right. Thus,
WRO0100 becomes HO00A and C becomes 1.

(@When WR0100 is H5678 and WX0000 is HOOFF, the
low-order 4 bits of WX0000 are 1111 (15 in decimal).
The contents are shifted 15 bits to the right. Thus,
WRO0100 becomes H0000 and C becomes 1.
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(9) Logical shift Left (LSL (d, n))

1) BCD Shift Right (BSR (d, n))

Function:
o LSL (d, n)
@The contents of d are shifted n bits to the left.

@The n bits from the least significant bit are all set to
zero.

®C contains the contents of the nth bit from the most
significant bit.

@When n (shift amount) is 0, shift is not performed. C
retains the previous status.
(C is the special internal output R7F0.)

Before Cl [’ n bits
execution I/B[ — I

Afte = et
execlljtion I [oJoloJofof——0
= n bits —

Combination of d and n

™ | Word (WX, WY, WR, WL,

WM, TC) Word (constant)

The contents of low-order{Values 0 to 15 are
Word |4 bits of n (0 to 15) are|specifiable for n (shift
used as the shift amout. |amount).

Example:
Shift WR0050 to the left for the bits specified by WX0000.

X00200 DIFO
[ 0—1£L( WR0050, WXOOOOH

LD X00200

AND  DIF0

(

LSL (WR0050, WX0000)
J

@When WRO0050 is H1234 and WX0000 is HFFF3, the
low-order 4 bits of WX0000 are 0011 (3 in decimal).
The contents are shifted 3 bits to the left. Thus,
WR0050 becomes H91A0 and C becomes 0.

®When WRO0050 is H1234 and WX0000 is H0007, the
low-order 4 bits of WX0000 are 0111 (7 in decimal).
The contents are shifted 7 bits to the left. Thus,
WRO0050 becomes H1A00 and C becomes 1.

(©When WRO0050 is H1234 and WX0000 is HO000C, the
low-order 4 bits of WX0000 are 1100 (12 in decimal).
The contents are shifted 12 bits to the left. Thus,
WRO0050 becomes H4000 and C becomes 1.

(@When WR0050 is H1234 and WX0000 is HFFFF, the
low-order 4 bits of WX0000 are 1111 (15 in decimal).
The contents are shifted 15 bits to the left. Thus,
WRO0050 becomes H0000 and C becomes 0.

Function:
o BSR (d, n)

(DThe contents of d are shifted n digits to the right.
(One digit consists of four bits.)

@ The n digits from the most significant bit are all set to
Zero.

@’I;lhe n digits from the least significant bit are truncat-
ed.

@When n (shift amount) is 0, shift is not performed.
d _—n digits__
Before execution [ | I I |

~ ~
-~ ~

Afterexecution 0 —{0_ [ 0 | 0\] |
~n digits—

One digit consists of 4 bits.

Combinatuion of d and n

™ W

WX, WY WR, WL\ . word (constant)
4

Contents of low-order 2|Values 0 to 3 are
Word |bitsof n (0 to 3) are used|specifiable for n (shift
as shift amount. amount).

Example:

Shift WR0100 to the right for the number of digits speci-
fied by WX0000.

X00200 DIFO
}_'1 ! ?—@R(WROIOO, WXOOOO)H

LD  X00200
AND  DIF0

(

BSR (WR0100, WX0000)
]

(@When WR0100 is H5678 and WXO0000 is HO000, the
low-order 2 bits of WX0000 are 00 (0 in decimal).
Because shift amount is 0, shift does not occur.

®When WR0100 is H5678 and WX0000 is HFFF], the
low-order 2 bits of WX0000 are 01 (1 indecimal). The
contents are shifted 1 digit to the right. Thus, WR0100
becomes H0567.

(©When WRO0100 is H5678 and WX0000 is HO0002, the
low-order 2 bits of WX0000 are 10 (2 in decimal). The
contents are shifted 2 digits to the right. Thus, WR0100
becomes H0056.

@When WR0100 is H5678 and WX0000 is HFFFF, the
low-order 2 bits of WX0000 are 11 (3 indecimal). The
contents are shifted 3 digits to the right. Thus, WR0100
becomes H0005.
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(1) BCD Shift Left (BSL (d, n))

12 Exchange (XCG (dl, d2, n))

Function:
o BSL (d, n)

(@The contents of d are shifted n digits to the left.
(One digit consists of four bits.)

@The n digits from the least significant bit are all set to
zero.

®@The n digits from the most significant bit are truncat-
ed.

@When n (shift amount) is 0, shift is not performed.
- —n digits— d
Before execution | [ I I J

= -
-

- -

e d -
[0]JoJok—o0

~—n digits—

After execution [

One digit consists of 4 bits.

Combination of d and n

n

%’dqgg)’ X, WY WR, WL, Word (coﬁstant)

Contents of low-order 2|/Values 0 to 3 are
Word |bits of n (0 to 3) are used|specifiable for n (shift
as shift amount. amount).

Example:

Shift WR0050 to the left for the number of digits specified
by WX0000.

X00200 DIF0
}—1 — I—{BSL(WROOSO, WXOOOO)—H

LD X00200

AND DIFo

[

BSL (WR0050, WX0000)
] -,

@When WR0050 is H1234 and WX0000 is HFFFC, the
low-order 2 bits of WXO0000 are 00 (0 in decimal).
Because shift amount is 0, shift does not occur.

(®When WRO050 is H1234 and WX0000 is H0001, the low-
order 2 bits of WX0000 are 01 (1 in decimal). The
contents are shifted 1 digit to the left. Thus, WR0050
becomes H2340.

©When WR0050 is H1234 and WX0000 is H0002, the
low-order 2 bits of WX0000 are 10 (2 in decimal). The
contents are shifted 2 digits to the left. Thus, WR0050
becomes H3400.

(@When WRO0050 is H1234 and WX0000 is HFFFF, the
low-order 2 bits of WX0000 are 11 (3 in decimal). The
contents are shifted 3 digits to the left. Thus, WR0050
becomes H4000.

Functeon:
o XCG (d1, d2, n)

@The contents of n bits (words) fromdltodl + n- 1
and the contents of fromd2 tod2 + n-1 are exchan-
ged. When n (block width) is 0, dats is not exchan-
ged. DER is set to 0.

@The valuedl + n-1 ord2 + n-1 must not exceed
the last bit (word) (R7FF, L0007F, L0007F, MFFF,
WRF1FF, WL0007, WL1007 or WMFF).

If exceeded, DER is set to 1 and the smaller block
width between the last bit (word) - dl + 1 and the
last bit (word) - d2 + 1 is used to exchange data
blocks.

If not exceeded, DER is set to 0 and data blocks are
exchanged as specified.

————n bits (words)———
di+n-1 di

[

d2+n—1 t dz

[

Combination of dl, d2, and n

™ Word (WX, WY, WR, WL,
d,d? WM, TC)

The contents of the low-|Values 0 to 255 are

Both bits|order 8 bits of n (0 to specifiable for n (block

or words {255) are used as block |width).
width.

Word (constant)

Array variables are not specifiable for d, s, n.

®When overlapping occurs between the block from dl
todl + n -1 and the block from d2 to d2 + n - 1,
DER is set to 1 and these blocks are exchanged as
shown below.

@When dl < d2: @zl de Ll
[ L A :
d+n-1 dzs(— de=dh
[ C i B
f——d2—di —T
d2+n—1 2d2—di—-1 D d2 di
R A L B 1

O Block from dl to d2 - 1 and that from d2 to 2d2 - d1
to 1 are exchanged.

®When d1 > d2:

2 —de—1 di
I ¢ . B :
‘—%—dx—dz — @
L A :
dtn=l a —di—d:

di+n-1 2dv—d2 -1 ds dz

A ! B L

O Block from d2 todl - 1 ansthat fromdl to2dl - 42 -
1 are exchanged.

©When d1 = d2:

OBlock exchange is not carried out because the block
froan dl todl + n -1 is the same as the blok from d2
tod2 + n-1.
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(14 Negate (NEG @)

Example:
(DExchange the WX 0000-specified words from WMF5 and
those from WMFC.

LD X00200

X00200 DIFO_[¥CGIWMFS, WMFC, || AND  DIF0
WX0000) [

XCG(WMF5, WMFC
WX0000)

@When WX0000 is HFF08:
4 words—__

—4 words—
WMFF WMFE WMFD WMFC WMFB WMFA WMF9 WMFs WMF7 WMF6 WMFS
Beforeexecion [ B [A [ 9 [ 8 [ 7 [6 [5]4]3]2]1] |

Afterexecutim&LS]lel716]5lB]AIQIB]

The low-order 8 bits of WX0000 are 00001000 (8 in
decimal). So block width is 8 words. However,
because there are only 4 words from WMFC to WMFF,
DER is set to 1.

@Exchage of 7 words from WMO005 ans those from
WMO009

X00200 DIFO
}——H—! XCG(WM005, WM009,7)

7 words

7 words

—4 words— —4 words—
WMOOF WMOOE WMOOD WMOOC WMOOB WMOOA WMOO9 WMa08 WMOOT WMD0G WMOIS

[Bl[AJof8T7[6]5]4T32]1]

[B[AT9T4]3[2]178T7(675]

The block exchenge width is 7 words. However,
because words from WMO009 to WMOOB overlap
betweem the two blocks, exchange is made between two
4-word blocks in actuality.

Function:
o NEG@
®Two’s complement of d (words) is computed.

H10000 —(contents of d) is computed and the result is
output to d.

d < —d

1 0 0 0 0 0 0 00 0 00000 00
- [1J1JoJoft[1ToJoJoJolo 1T1T0]1[0]

[ofoftTaTofoT1T1]1 1]1]el0 1 1 0]

Example:

Compute two’s complement of WR0030.

X00000 DIFo
I——‘i — NEG(WR0030)

LD X00000
AND  DIF0
[

NEG (WR0030)
]

@When WR0030 is H5678, WR0030 has the value HA988.
(®When WR0030 is HFFFF, WR0030 has the value H0001.

(13 Not (NOT (d))

Function:

o NOT @

(DBit setting of d is inverted.
ded

cuen (+ [TIT[1 1100 [0 [0[1[11T1[1T0 0[0]0)

U
After exe-

ation 0 (0]O0JOJOJ1J1]1]1]0oJoJoJo[1][1]1]1]

Example:
Invert the contents of WR0025.

LD X00200

X00200 DIF0
’——4 — NOT(WR0025) AND - DIF0
L

NOT (WR0025)
]

(@When WRO0025 is H1234, WR0025 has the value
HEDCB.

(®When WR0025 is HFFFF, WR0025 has the value H0000.
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(15 Absolute (ABS (d, s))

(1 Binary-BCD Conversion (BCD (d, s))

Function:
O ABS (d, s)

(MWhen s is positive or zero, the contents of s are stored
in d. Value 0 is stored in C (carry).

@When s is negative, the two’s complement of s is stored
ind. Valuel is stored in C. See Item 14.

(@When s is a word, a decimal number between 0 and
32767 corresponds to a hexadecimal number between
HO0000 and H7FFF. A decimal number between -
32768 and -1 corresponds to a hexadecimal number
between H8000 and HFFFF.

C is the special internal output R7F0.

de«|s]|
¢ « Sign of s
{Positive or zero: 0

Negative: 1

Combination of d and s

d s
Word Word

Example

Store the absolute value of WR0020 in WY0010.

X00000 DIF0
’—4 l——n—{ABS(wvoow. WROOZJH

LD X00000
AND  DIF0
(

ABS (WY0010, WR0020)
]

@When WR0020 in H8000, H8000 is set in WY0010 and 1
is set in C.

®When WR0020 is H0000, H0000 is set in WY0010, and 0
is set in C.

(©When WR0020 is H7FFF, H7FFF is set in WY0010, snd

0 is set in C.

Function:
o BCD (d, s)

(DThe contents of s are converted from binary to BCD,
and the result is stored in d.

@ When s is a word:
O0H0000 = S < H270F
DER « 0 Terminated normally
OH270F < S
DER « 1 Binary data error
@ The contents of d are left intact when a binary data

error occurs.
DER is the special internal output R7F4.

s
Before convresion [BINARY]

4 d
After converssion [ BCD ]

Combination of d and s

d s
Word Word

Example:

Convert the binary data input from WX0000 to BCD data
and store the result in WY0010.

X00200 DIF0
f———i }———”——@D (WY0010, WX0000)

LD X00200
AND  DIF0
(

BCD (WY0010, WX0000)
]

(@When WX0000 in WY1759.
H1759 is 5977 in decimal. So H5977 (BCD) is stored in
WY0010.

®When WX0000 is H2707:
H2707 is 9991 in decimal. So H9991 (BCD) is stored in
WY0010.
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(17 BCD-binary Conversion (BIN (d, s))

(19 Decode (DECO (d, s, n)

Function:
O BIN (d, s)

(DThe contents of s are converted from BCD to binary
and the result is stored in d.

@When a digit in s contains a hexadecimal number (one
digit consisting of four bits) between A and F:
DER « 1 BCD data error

®When all digits of s contain hexadecimal number 0 -
9:
DER « 0 Normal

@The contents of d are left untact when a BCD data
error occurs.

s
Before conversion [ BCD ]
4 d
After conversion [BINARY]

Combination of d and s

d s
Word Word

Example:

Convert BCD data input from WXO0000 to binary and store
the result in WY0010.

X00200 DIFO
’-—0 i >—-tBIN(WY0010, WX0000) H

LD X00200

AND  DIF0

(

BIN (WY0010, WX0000)
]

(@When WX0000 is H1000:
HO3ES is storeci in WY0010.
DER is 0.

®When WX0000 is H9999:
H270F is stored in WY0010.
DER is 0.

Function:
o DECO (d, s, n)
(DConsider B as the contents of the low-order n bits of s.
@Bitd + B is set to 1.
@The bits fromd tod + B - 1 and the bits from d +
(l)3 + 1tod 4+ 2" - 1 (total of 2° - 1 bit) are set to

@d + 2" - 1 must not extend beyond the following
addresses; R7FF, L0007F, L0007F and MFFF. If it
extends beyond them, DER is set to 1 and the data is
decoded within the bit address limits.

DER is set to 0 when it does not exceed this limit.

S

_-n bits—
B(0~2"~1)
dr2-1 d+B d
O O[]0 —— [oToTolo]
R R — 3210
2" bits
Example:

(ODecode the contents of WX0000 within 16-bit width
from MFES.

LD X00200

X00200DIF0 AND  DIF0
‘——i — l—iEco( M FES, WX0000, 4) H [

DECO(M 8, WX0000, 4)
]

(@When WX0000 is H0008 (8 in decimal):

~————16 bits (2%)

MFFE7 veeeviamenannnns MFFO0 - oo, MFF8
Beforeexecuion | 0[1[1[1[0f1]1]1[1[0J0]1]0]1[1]0]1]1][1][1]

151413121110 9 8 7 6 5 4 3 2 1 0

l
Afterexecution_[0[1J0J0[o[oJoJo]o[1]oJoJo oJoJoJo 0 1]1]
— Setto0) — ~— Setto (0 ——

DER is set to 0.
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19 Encode (ENCO (d, s, n))

Function:
O ENCO (d, s, n)

@The bit posmon B where 1 is set withtin 2" bits from
stos + 2" - 1 is set in d.
The high-order bits (16 - n) of d are set to 0.

@If all bits from s tos + 2" - 1 are 0, 0 is stored in d
and C is set to L.
Otherwise, C is set to 0.

@If two or more bits are 1 within a range fromstos +
2" - 1, the highest bit position is encoded.

@s + 2" - 1 must not extend beyond the followmg bit
addresses: R7FF, L0007F, L0007F and MF
If it extends beyond them, DER is set to 1 and the bits
from s to the last bit are encoded.
DER is set to 0 and encoding is carried out normally
unless this limit is exceeded.

st+2" -1 S+B s

[0 [ .................. lo LIJ l l I
Pl B 3210
e bt 2L

B(o~2"1)
d

oo~ ]
n bits’

Example:
Store the value encoded from MFE8 in WY0010.

MFFF - - MFEF ---MFEB MFE9 MFE8

[o[olomo oIoIoToJomo 011 olouo]'o]o [1]o]o]

232221201918171615141312111098 3210
‘2b1ts
4 bits/ ,

8 bits

16 bits
24 bits

LD X00200

X 00200 DIFO
@l——w—i ENCO (WY0010,MFES, 1) H /["ND DIFo

ENCO(WY0010,MFES, 1

No bit between MFE8 and MFE9 has the value 1. So,
8 is stored in WY0010. C is set to 1 and DER is set to

H0002 is stored
in WY0010.

C is set to 0 and
DER is set to 0.

X00200 DI
® ENCO(WY0010, MFES, 2)

HO0006 is stored
in WY0010.

C is set to 0 and
DER is set to 0.

(©),X00200 DIF
»—( ENCO(WY0010, MFES, 3"

HO000D is stored

XOOZ DIFo in WY0010.
}—'LENCO(WYOOIO,MFEB,U Cis set to 0 and
DER is set to 0.

X00200 DIF0 gogx}é(}gmsmred
}—1 — ENCO(WYG010, MFES, 5) . '

C is set to 0 and
DER is set to 1.

) Bit Count (BCU (d, s))

Function:
o BCU (d, s)
@The number of bits which are 1 in s is stored in d.

s

]

The number of bits with
the value 1 is stored.

d
Combination of d and s
d s
Word Word

Example:
Count the number of bits with the value 1 in WX0000 and

store the result in WMO020.
LD X00200

X00200 DIFQ AND  DIF0
'——1 r—n—i BCU(WM020, WX0000) {
BCU(WM020, WX0000)

(@When WX0000 in HF557:

WX0000 [1 1 11J0101[0101J0111]
HO000B is stored in WM020.

@) Swap (SWAP (d))

Function:
O SWAP (d)

(DThe low-order 8 bits and the high-order 8 bits of d are
swapped.

RS
d [Low-order 8 bits][High-order 8 bits]
\_/

Example:
Swap the bits in WY0010.
LD X00200

X00200 DIF0 AND  DIF0
’—H—H—-{ SWAP(WY0010) H[

SWAP(WY0010)

(@When WY0010 is H1234:
WY0010 becomes H3412.
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(22 Unite (UNIT (d, s, n))

@3 Distribute (DIST (d, s, n)

Function:
o UNIT (d, s, n)

@The sets of low-order 4 bits (B1, B2, B3 and B4) of n
words (0 to 4 words) from s are stored in each 4-bit
unit of d, starting with the least significant 4 bits of d.

@If n is 0 to 3, the high-order 4 x (4 - n) bits of d are
filled with zero.

@ Data in s through s + n - 1 remains unaffected by the
UNIT instruction.

4 15~12 11~8 7~4 3~0
~bits~ 4 [Ba[B3 [B2[B1
s B1 L F
n _fsr1 B2 J
words| B3
s+n-1 B4

™ Disregarded —

@If s + n -1 exceeds the last word address (WRFIFF,
WL0007, WL1007 or WMFF), DER is set to 1. And
computation is carried out as follows.

4
n=4 ‘bits: 0 | 0 [B2 [Bl
s —WMFE B1 ‘l“ Ly
s+1-WMFF B2

s+2 } 0 is stored because the last word
s+3 J address is exceeded.

(DER is the special internal output R7F4. )

Example:

Unite WMFD through WMFF and store the values in
WY0010.

WMFD | H
WMFE | H
WMFF | H

O U]
oo

3
7
B

O oo [

LD X00000

X00000 DIFO AND  DIF0
@ }—H——i UNIT(WY0010, WMFD, 4) [
UNIT WY0010, WMFD, 4
)

HOC84 is stored in WY0010.
DER is set to 1.

X00000 DIFO HOC84 is stored
o P e
- DER is set to 0.
X00000 DIF0 HO0084 is stored
o [ e
DER is set to 0.
X00000 DIF0 HO0004 is stor-
DER is set to 0.
X00000 DIFO HO0000 is stor-
@ ’——H—I ed in WY0010.
DER is set to 0.

Function:
o DIST (d, s, n)
(@Each block of 4-bit data (B1, B2, B3 and B4) in s is
(ciopied irllto the low-order 4 bits of words from d to
+ n- 1.

@The high-order 12 bits of words fromdtod + n- 1
are all set to zero.

15~12 11~8 7~4 3~0

4
~bits~ s [ B4 | B3 [B2 | B}
T T

d B1 ]
o len B2
words B3
dvn-1 B4

TSet to 0

®@Ifd + n-1 exceeds the last word address (WRF1FF,
WL0007, WL1007 or WMFF), DER is set to 1. And
operation is performed as follows.

Whenn = 4
s [Ba[B3 [B2B1]
d+1 WM3FF B2
d+2
d+3

Becaused + 2andd +
3 exceed the last word
addresses, B4 and B3
are not copied.

@When n is 0, no operation is performed.
(DER is the special internal output R7F4.)

Example:

Distribute H1234 to each word starting from WMFD.
LD X00000

X00000 DIF0 AND DIF0
@}—ﬂ—i DIST(WMFD,H1234,4) — [
DIST(WMFD, H1234,4)
]

H0004 is copied to WMFD, H0003 is copied to WMFE
and H0002 is copied to WMFF. DER is set to 1.

X00000 DIFQ
® ’—H—-i DIST(WMFD,H1234, 3)

H0004 is copied to WMFD, HO0003 is copied to
WMFE and H0002 is copied to WMFF.
DER is set to 0.

X00000 DIF0
© I——H—i DIST(WMFDH1234,2)

H0004 is copied to WMFD and H0003 is copied to
WMFE. DER is set to 0.

X00000 DIF0
’—‘1 — DIST(WMFD,H1234,1)

H0004 is copied to WMFD.
DER is set to 0.




5.6 Control Instructions

(1) Ending Normal Scan (END)

Function:
O END
(DDesignates end of normal scan.

@Causes return to the beginning of a program for execu-
tion of normal scan.

@®Normal scan covers a range from the beginning of a
program to the END instruction.

@In case an error is found in the END instruction
processing before operation, any of the error codes
below is set in the word special internal output
WRF001.

H10 END undefined
H22 END area error

H32 END start condition error

(Error code)

Beginning of
program

Normal scan

END

Interrupt scan

Cautions:

(@®Where a subroutine or interrupt scan is not used in the
program, this instruction is optional.
If the instruction is not placed, the normal scan covers
the whole range from the beginning to end of the pro-
gram.

@Where subroutine or interrupt scan is used in the pro-
gram, be sure to place this instruction at the end of the
normal scan. area.

Normal scan
program

Interrupt scan
program

END undefined error is caused in
processing before operation.

(@Use this instruction only once in the program.

=
- g v
E g
Program A 5 Program A g
END RO0=1 | | S
CEND(RoOO)| | &
/ An END area
END erTor occurs in END
processing
ore opera-

Ladder diagram 1 tion. Ladder diagram 2

(DIn this case, normal scan is terminated at the first
END instruction so that an END area error is caused
in processing before operation.

(2)Correct Ladder 1 as shown in Ladder 2.

@Ul:;londitional start is required when this instruction is
used.

END @)

X00000
l—-i END X

In this case, END start condi-
tion error is caused.

(DIn case X00000 is OFF, END instruction is not
executed and instead a next instruction is executed.
Therefore, correct operation is not made.

(2)In case of unconditional start, the following can also
be programmed.

Applica
tion in-
struction

END
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(2) Conditional End of Scan (CEND (s))

(3) Unconditional Jump (JMP n)

Function:
o CEND (s)
@To cause return to the beginning of a program for
execution of normal scan if s is ON.

To cause execution of an instruction following instruc-
tion if s is OFF.

Beginning of program

Normal scan

CEND(S) ]

Normal scan

END

@In case an error is found in the CEND instruction in
processing before operation, the error code below is
set in the word special internal output WRF001.

H23 END area error

@This instruction can be used only in normal scan area.
It is usable as many times as desired.

- {cEeEmH O

CEND(X00002) H O

‘CEND(X00003) X 4—-‘

(1)In the abave case, a CEND area error occurs in
processing before operation since a CEND instruc-
tion is placed outside the normal scan area.

Normal scan
Normal scan

Example:

Place a debugging program after the normal program and
run the debugging program for debugging if system is

abnormal.
Normal program

Debugging
program

Function:
o JUPn

@To cause a jump from this instruction to LBL n of the
same code number when the condition of this instruc-
tion is satisfied (ON).

@To cause a program after this instruction to be execut-
ed when the condition is not satisfied.

@At execution of this instruction, the error codes below

may occur.
(Error code)

(1) LBL undefined error H0015

(2) Off-area jump error H0040

In case an error occurs, “1” is set at ERR, an error
code is set at WRF015 and the program following this

instruction is executed.
If no error occurs, ERR and WRF015 hold the previ-

ous state.

Instruction start

condition
l' ;(m \'
Program

on stands for a code number from 0 to 255.

(ERR is the special internal output R7F3.)
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(4) Conditional Jump (CJMP n (s)) % Syntax of JMP and CJMP Instructions

Function: (DA JMP instruction requires an LBL n of the same code
number n.
o CIMP n (s)
@To cause a jump from this instruction to LBL n of the
same code number when bit I/0 specified by s is ON. JMP 1 . .
. . e® Execution of JMP1 without
@To cause program after this instruction to be executed 8r LBL1 causes an LBL un-
when the bit 1/0 is OFF. LBL 2 defined error.

JMPI1 does not have any
effect and processing is made
according to the next pro-
gram A.

®O0n execution of this instruction, the errors below may
occur,

(Error code)
HO0015

H0040

®Jump is impossible beyond the area in which the JMP

(1) LBL undefined error instruction is placed.

(2) Off-area jump error
o If a JMP1 instru-

In case either error occurs, “1” is set at ERR and the Beginning of program ction is executed
relevan} error code is set in WRFOlg, then the pro- in this case, an
gram after this instruction is executed. ) Nomalscanarea  MP 1 “off-area jump
If no error occurs, ERR and WRF015 hold the previ- LBL 7 error” is caused
ous state. IMP 2 since LBLI is
LBL 3 not within nor-
mal scan area.
END JMP1 instruc-
SB tion will bring
IMP 3 about no effect
Subroutine area  1pL 2 and the next
“ IMP mstructlond will
i} . - RTS _] be executed.
n (s) .
: — O ®Same processing
SB (_‘ made for JMP2
LBL 4
. to JMP7.
Subroutine area  jMp 5
LBL 6
Program RTS
INI
IMP 6
LBL Interrupt scan area L s
IMP 7
LBL 1 fe——]
RT 1

®“n” stands for a code number within 0 to 255.
orac Hmber within © to QLBL of the same code number n as the one of JMP

(ERR is the special internal output R7F3. ) instruction must not be used doubly.

® In processing before opera-

JMP 5
@® LBL 5j
® LBL 5

tion, an LBL double defini-
tion error is caused since
both LABEL instructions
(A) and (B) have the same

code number 5.
@ JMP instructions can be nested.

JMP
IMP
JMP
LBL
LBL
JMP
LBL
JMP
LBL
LBL 4
®A JMP instruction can cause a backward jump.
® JPMO causes backward
jump to LBLO.
@ When input X00000 is ON,

jump out of loop from
LBLO to JMPO occurs by

| 15

WA D WO NS

LfJ

e o] EaRlcg from | CIMPL,
. to 1.

CJMP1,(X00000) oIn the absence of an

JMP 0 —— instruction such as CJMP1,

(X00000) that causes jump

LBL 1 out of loop, the loop

between LBLO and JMPO
is repeated infinitely.
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* Cautions on JMP and CJMP Instructions

®JMP instructions of the same code number may be
used at multiple locations.

JMP 5 —
JMP 5 —
CJMP 5
LBL 5§

@Start conditions can be programmed for a JMP
instruction.

Start conditions

o |
1t 1r T -

i xooog] |

| S ———— o o CJMPo oIf a jump is made
N I - T' frgm CJMPO to
i P ' LBL0, programs
i A : A, B and C are not
: ” : executed.
I 1
I .
! X00003  Epms :
L ] Progac ] |

®Syntax @ to @ must also be followed for CJMP
instruction.

(®When a jump is made from a JMP instruction to an
LBL, the state of each I/O between JMP and LBL is
held as it is, but the current value of timer is updated.

X00000 @ If X00000 gose ON and

jump from JMPI to
LBL1 occurs after
X00001 goes ON, the
current value of TDO is
updated. But if X00000
isheld ON, TDO will not
2o ON even if its current
value exceeds 100.

0.1s
100

@The following operation takes place if JMP, MCS and
MCR instructions are used in combination. So use
care when programming.

X00000
H ®When JMP2 does not
L Program l cause a jump:
ogr When both X00001 and
X00001 MCso X00002 are ON, Y00100
‘” is turned ON.
Program ®When JMP2 causes a
ﬂt ] | T
LBL 2 o long as is
X00002 Y 00100 ON, Y00100 is turned
_4;_—<)_ ON of OFF according to
ON/OFF status of
MCRO X00002, regardless of
whether X00001 is ON
C ) or OFF.

® Jump out from between MCS and MCR

MCs1
X00000

MCS2
X00001

When JMP1 does
not cause a jump:

X00002 Y00100 X00000 X000z Y0010
CRI
M X00000 X00003 Y00101
O+ F=—Cle
X00003 Yoo101

o Circuit (A) is equivalent to circuit (C) regardless of
wheter JMP1 causes or does not cause a jump.

o Circuit (B) is equivalent to circuit (D) when JMPI1
causes a jump.

(1)When X00000 or X00001 is OFF:

® JMP1 does not cause a jump so that processing is
the same as when JMP1 instruction is absent.

(2)When both X00000 and X00001 are ON:

® JMP1 causes a jump, but because both X00000 and
X00001 are ON, circuits (A) and (C) are the same,
Also circuits (B) and (D) are the same, As a
result, processing is the same as when JMP1 instruc-
tion is absent.

— 73—




(5) Label (LBL n)

Function:
o LBLn

@®To cause a jump to LBL n of the same code number n
when the condition (Xn) for the JMP n instruction is
satisfied (ON).

@LBL n designates the jump destination of a JMP or
CJMP instruction and LBL n itself causes no process-
ing.

®In case an error is found in the LBL instruction at

processing before operation, the error code below is
set in the word special internal output WRFO001.

H0001 LBL double definition
Xm

(Error code)

®“n” stands for a code number within 0 to 255.
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(6) Subroutine Call (CAL n)

Function:
o CALn
(DWhen start condition Xm is turned ON, the subroutine
w1]tlhdthe same code number n as this instruction is
called.

@0n execution of this instruction, the errors below
might occur.

(Error code)
(1) SB undefined error ~ H0013
(2) Nesting error H0041
In case either error occurs, “1” is set at ERR, the
relevant error code is set in WRF015 and the program

after this instruction is executed.
If no error occurs, ERR and WRF015 hold the previ-

ous state.
Xm "

o
3
:
g
!
of
e
i)
@
L RTS —

e For n, designate a code number within 0 to 99.
@ ERR stands for the special internal output R7F3.

® A subroutine cannot call another subroutine. That is,
nesting is possible at only one level.




(7} Subroutine Start (SB n)

(8 Subroutine End (RTS)

Function:
O SBn

(DThis instruction declares the start of a subroutine at
its beginning.

@The code number of this instruction becomes the
subroutine name.

@Subroutine can be called by designation the same code
number n as of SB n to corresponding CAL n.

@When the subroutine is called, the subroutine start
instruction itself does not have any effect and execu-
tion starts from the next instruction.

®In case an error is found in the SB instruction at

processing before operation, the error code below is
set in the word special internal output WRF001.

HO0004 SB double definition
L—zt( Subroutine call

(Error code)

END
Q SBn Subroutine start
5
g
El
17}
RTS Subroutine end

® For n, designate a code number within 0 to 99.

Function:

o RTS

(DAfter execution of this instruction, control is transfer-
red to the processing following the instruction which
called the subroutine.

@This instruction must be programmed at the end of the
subroutine.

@If an error is found in the RTS instruction at process-

ing before operation, any of the error codes below is
set in the word special internal output WRF001.

HO0011 RTS undefined error
H0020 RTS area error
H0030 RTS start condition error

(Error code)

&l oy

Program

END

SBn

Program n

Subroutine

RTS




* Subroutine

@ How to use subroutine

A single subroutine can be used for processing which
occurs may times in a given program.

Th%n, you can call the subroutine program whenever you
need it.

Main processing

[Processing A Subroutine A call
) Subroutine A call

e Programming Subrout‘ine A call
Processg A as subroutine Subroutine A call

@ Composition of subroutine

A subroutine consists of an instruction to call it (su-
broutine call instruction) and the subroutine itself.
The subroutine itself is composed of the subroutine start
Instruction, target subprogram and subroutine end
instruction.

Subroutine call instruc-
t

on
-

Subroutine start mstruc-
tion

Subroutine end
tion

% Syntax of Subroutine

(A subroutine can be placed between a normal scan and
an interrupt scan, between interrupt scans or after a
final interrupt scan.

Beginning of program SB1
Normal #inning of pro : Subroutine 1
scan END RTS
5 SB2
Subroutine area Subroutine 2
Interrupt [ INT1 | RTS |
scan
SBI0
RT 1 Subroutine 10
[“Subroutine area _——1 | RTS
INT 2 SB11
[nterrupt - Subroutine 11
scan RT1 RTS
i SBI2
Subroutine 12
Program end RTS

@Program subroutine start (SB n) instruction and su-
broutine end (RTS) instruction without start conditions.

Do not provide

Program start condition.
1 RTS
| — If there is a start condition, an
{ Satcondion | RTS start condition error is
caused in processing before
operation.

(@The same subroutine can be called from a normal scan,
interrupt scan or subroutine.

Beginning of
program

CAL 1
Normal scan | CAL 1

END
SB 2

RTS
SB 1

Subroutine 2 | CAL 1 —l

Subroutine 1
RTS
INI §

Interrupt scan| CAL 1

RTI

@A subroutine with two or more entry points and with one
exit point can also be programmed.

SB1
B SB2 SB3 JMP 1
SB2
JMP1 IMP 1
JMP 1
M ¢
LBL1 SB3
LBL1
RTS
RTS

(®Subroutine can be nested at only one level.
Nesting at Nesting at

1 level 2 levels
SB1
SB20
L CAL30
CAL20 ey
RTS
RTS ]
O X

— 76—




(9) Starting Interrupt Scan (INT n)

Function:
o INTn

(This instruction declares the start of an interrupt scan
at its beginning point.

@The code number of this instruction becomes the inter-
rupt scan number.

30n execution of interrupt scan, the INT n instruction
itself does not bring about any effect and execution
starts from the next instruction.

@In case an error is found in the INT instruction at
processing before operation, either error code below is|
set in the word special internal output WRF001.
(Error code)

HO0005 INT double defined error

H0014 INT undefined error

END
Interrupt scan
g start
3
o
E Program
kol
g
= Interrupt scan
RTI end

@ For n, designate a code number within 0 to 2.

o Start condition for interrupt scan is specifiable by code
number n.

n Name Start condition

o |10 msec periodic | Start is automatically made
program every 10 msec for execution.

1 | 20 msec periodic Start is automatically made
program every 20 msec for execution.

5 40 msec periodic | Start is automatically mgde
program every 40 msec for execution.
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(10 Ending Interrupt Scan (RTI)

Function:
o RTI

(DInterrupt scan n is executed upon interruption while
an instruction is executed, Execution of an RTI
instruction at the end of an interrupt scan causes
control to be transferred to the processing following
the interrupted instruction.

@Be sure to place this instruction at the end of an
interrupt scan.

@In case an error is found in the INT instruction in the
processing before operation, any of the error codes
below is set in the word special internal output
WRF001.

(Error code)
H0012 RTI undefined error
H0021 RTI area error

H0031 RTI start condition error

Normal scan

Instruction underexecution | ]

END instruction
INTn

RTI e

% Syntax of Interrupt Scan

(DProgram interrupt scan start (INT n) instruction angi
interrupt scan end (RTI) instruction without start condi-
tion.

Do not pro-
vide start Program
condition.
N e
RTI
\_Startcaﬁitm_#

@An interrupt scan with two or more entry points and one
exit point can also be programmed.

INTOQ INT1 INT 2 INTO
JMP1
JMP1 IMP1 INT2
l JMP1
INT1
LBL1
Yier
RT!
RTI
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5.7 Calendar Clock

(1) How to read
The current year, month, day, day of week, hour, minute and second can directly be read out via the special
internal outputs (WRFOOB to WEFOOF). Time of the internal clock has been factory-set. So the clock is
usable immediately after turning on power supply.

WRFOOB  Year [1990] ------ D> Year can always be read out in 4-digit BCD code.
WRFOOC Month and day [1123] -....- [> Month and day can always be read out in BCD code.
WRFOOD Day of week [0005] ------ D> Day of week can always be read out in BCD code.
(0: Sunday, 1: Monday, ------ 6: Saturday)
WRFOOE  Hour and minute [1345] ------ D> Hour (24-hour base) and minute can always be read out in
BCD code.
WRFOOF  Second [0059] ... [> Second can always be read out in BCD code.

Exempiified below is real-time control in response to day of week or time point by using relational boxes.
(Example 1) Announcement of ‘regular work end time report’” and broadcasting of music for 1 minute
at 17:00 on Wednesday

WRFOOD WRFOOE} Y100
H00O03 H1700 J

Tape run
(Wednesday) (17:00)

(Exzmple 2) Running of a certain system from 8:15 to 17: 00 except for Sunday

H0815 WRFOOE WRFOOD
<= <= <>
WRFOOE H1700 H00O0O

(Start at 8:15) (End at 17:00)  (Except for Sunday)

Each time value in the above special internal outputs (WRFOOB to ERFOOF) is to be updated between
scans. ..

That is, time value does not change during a scan.

Therefore, We need not mind a carry from second to minute, etc.

Besides WRFOOB to WRFOOF from Which current time is always readable, the special internal outputs
(WRFO1B to WRFO1F) have been prepared for reading out the exact time point of the leading edge
(T ) of the special internal output R7F8 which requests readout.

The special internal outputs (WRFO1B to WRFO1F) hold the current readout time point uniess the next
leading edge of R7F8 is detected.

— 79—



2)

Clock adjustment
Although the calendar clock has been factory-adjusted, its accuracy will be thermally affected as shown
below.
+30 sec to -60 sec/month (at O to 35°C)
{ +30 sec to -130 sec/month (at O to 45°C)  (+: Advance, —: Delay)
Error is apt to increase as temperature rises or falls extremely. Therefore, time reading must be adjusted
because it will be deviated from the exact point after long use. The Model H-200 incorporates the
convenient special internal output (R7FA) for £30 sec adjustment.
R7FA D ------ +30 sec adjustment (second matching)
By turning this special internal output from 0 to 1, second matching is carried out at
the exact moment of rising ( j ) edge as follows.
When current sec reading is within 00 to 29, it is returned to 00.
{When current sec reading is within 30 to 59, it is carried to 1 minute.
Clock setting
The current year, month, day, day of week, hour, minute and second of the calendar clock has been
factory-matched with the standard time in Japan. The clock can be set again so as to match the local time
of the customer's country. For this purpose, implement the procedures below.

@ Connect a programming device to the CPU, and set the current year, month, day, day of week. hour,

minute and second to the special internal outputs (WRFO1B to WRFOLF).
WRFO1B Year [1990] Set the current year in 4-digit BCD code.
WRFO1C Month and day [0524] Set month and day in BCD code.
WRFO1D Day of week [0004] Set day of week in BCD code. (0: Sunday, 1: Monday
and so on)
WRFO1E Hour and minute [1400] Set hour (24-hour base) and minute in BCD code.
WRFO1F Second [0000] Set second in BCD code.
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@ While watching a clock, wait until the above time point is reached. Exactly at that monent, turn from
0 to 1 the special internal output (R7F9) which requests time setting. At the exact moment of the
rising (T ) edge of this special internal output (R7F9), the Model H-200 fetches the values set in
WRFO1B through WRFOLF into the built-in calendar clock and starts it from the new time setting.

R7FO[ ]« Requests time setting.
When turning this special internal output from 0 to 1, the values in WRFO1B through
WRFOLF are set to the calendar clock the moment the rising edge ( T ) is detected, and
the clock starts from the new time point.

Fig. 5.1 illustrates operations of the calendar clock in the above (1) through (3).

~—(Temporary storage areafor dock )——
Canalwaysbereadout @ y Time setting
| < |
WRFO00B Year[1[9]9[0] - Q(with R7F9 at_T ) ;WR FOIB Year [l

WRF00C gy [05]2]4] WRFoLC ﬁ'ﬁﬁ‘éﬁ’;
WRF00D Day ofm I Time readout W R Day of _
WR FO0E and ithRTFS at 7 J | WRFOIE s [1]8I0[0]
WRFO0OF Second WR FOLE sfenc%lixtfi

g ) ; )

B

Second matching
(with R7FA at )

Fig. 5-1 Operation of Calendar Clock

81—



6. EXAMPLE OF SIMPLE OPERATION

This section describes the minimum contents to be implemented and concrete examples of operation in the
process from unpacking to operation check with a simple relay ladder program in order to enable the users
to understand the basic handling of the Mode! H-200.

6.1 Procedures for Operation Check

Implement the following procedures for checking the operation of H-200.

Unpacking, assembly and cable con-
nection ]

LPower wiring and I/0 wiring } ~~~~~~~~~~~~~~~~~~~~~~~~ STEP ) 2

I

[Connection of programming device I """""""""""""""" STEP ) 3

I

‘ Initial setting ‘ ........................ 4

1

| Generation of program [— 5
J
’CPU operation ‘ ....................... 6

[

Operation chck [— ;

[

@rrection and storage of program ’ """""""""""" STEP ) 8

End

6.2 Minimum Contents to be Implemented and Key Points of Operation

Table 6-2-1 lists the minimum contents to be implemented and the key points of operation in each (STEP).

Table 6-2-1 Key Points of Operation (1/2)

STEP Item Contents to be implemented and key points of operation| Check

1 Unpacking (1) Comparison of ordered item and delivered one.
(2) Check if accessories are furnished.
(3) Check for any. damage.

Assembly (1) Install power, CPU and I/O modules in basic/expan-
sion bases.
(2) Lithium battery has been factory-installed in CPU
module.
Cable connection (1) Connect the basic base and expansion base with the

connecting cable.
(2) Connect the CPU module and programming device.
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Table 6-2-1 Key Points of Operation (2/2)

(STEP)

Item

Contents to be implemented and key points of operation|

Check

2 Power wiring (1) Wire 220 V AC to the power module.
(2) For 110 V AC, turn to 110 V the selection connector
in the power module.
I/0 module wiring (for| Make I/O wiring with reference to Section
receiving external input or| 1 ("1” and "7”) of this maural.
activating external load)
3 Connection of programmer | Hook up programmer with CPU.
4 Initial setting (1) Initialize the CPU.
(2) Trun CPU setting/CPU type setting to H-300, and
memory type setting to RAM-08H.
(3) Perform I/O assignment (copy function is unavail-
able).
5 Generation of program (1) Select EDIT for “programming mode.”
(ladder circuit) (2) Select WRITE NEXT. Qener? o
I : . circuit by
® (* ment. 't ~LENT jr—{ STA | repeating
ence.
Circuit |
generation
( registers circuit in the memory of graphic]
input device. -
6 CPU opration
7 Operation check (1) Check I/0 status with the I/O LED display.
(2) Check program operation by activating the monitor
function.
(3) Check if external load operates normally.
8 Correction and storage of| (1) Select the CHANGE function on the EDIT screen.

program

Correct program.
Save the program onto ROM or CMT.
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6.3 Concrete Example of Operation

A concrete example of programmable controller operation is introduced here when using the graphic input
device (GPCL), portable graphic programmer (PGM-GPH) and instruction word programmer (PGM-CHH).

6.3.1 With Portable Graphic Programmer (PGM-GPH)

STEP ) 1 Unpacking, assembly and cable connection

Unpack the shipping crate, and check if the delivered product exactly matches the ordered one. Assemble
the H-200 CPU unit, 1/0 units and PGM-GPH, and cable them according to the figure below.

Keep the key switch at

Key switch I~ STOP the STOP position.
CPU and portable graphic ;
programmer connecting UN,

cable {ends are different)

PGM-GPH

CPU side

N

PGM side

Furnished with PGM-GPH
(PGCB-02H)

Basic (CPU) unit
connector Fig. 6-3-1 Connection with PGM-GPH
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STEP ) 2 Power wiring and 1/0 wiring

Make wiring as shown below for operating the fiicker circuit in (STEP ) 5.
For details, refer to 1.6 "'Specifications of Power module, "’ 1.7 "'Specifications of 1/0 Modules’’ and Section

7 of this manual. Input module

(PIM-DH)
®
®
—0 o———O@
0]
. @
@
@
0]
@
®®
®®
[0)
@
[
Power module
(PSM-A)
0 Cl and C2 are
internally connected.
Q v
Oc
AC
T
220VAC
— Output module
O 6 When using relay When using transis-
output (POM-RH) tor output (POM-
TH)
Lamp ® ®
® Lamp ®
7 ® 7
@ @@
(Note) @® (Note) ®®
® 2]
@@ 0]
% %
©® ®®
N 0] ®
@ @
@ @
Power supply ® O DC power
supply

Power supply for activating output
(lamp in this example) need be pre-
pared by user.

(Note) When using a lamp, provide a bleeder resistor for preventig rush current.

Fig. 6-3-2 Example of Wiring
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STEP ) 3 Connection of programming device (PGM-GPH)
At about 12 sec after power is supplied from the CPU, a beep is emitted and the screen below appears.

The portable graphic programmer automatically
starts so far as it is hooked up with the CPU.
There is no need for programmer startup

procedure.

n e
....FD_WRT MON AUX INIT Co—e—

E

Off-line display screen

{_ Point )

Utilize the ¢ontrast adjusting variable resistor at
the left of the programmer if the screen is hard o
to see ‘or if no display appears. Contrast adjusting VR —

Fig. 6-3-3 Location of Contrast Adjusting VR



STEP ) 4 Initial setting

GRS

T
RO WAT Mow Aux iy ST _3

. _"‘Ba;‘c‘kﬁght mode seléction screen’ :

Display the initial screen with the backlight lit.
STA { Point
Press CLRI (or key other than } when

backlight is unnecessary. J

Initial screen

The above initial screen appears nomally. If error display appears; the relevant error must be
eliminated with reference to the appendix ”Error List”. of the portable graphic programmer manual
or the instruction manual. ) . o ) T T R

(1) CPU initialize

The memory of CPU can be initialized. This is required after procuring a new CPU or for generating
a new program.

Select the initial mode.

A/I (The AUX and INIT modes are selected alternately whenever pressing the A/]

key.)

Displays AUX or INIT mode whichever selected

ETur —34d
owx ey cENL__23

Backlight ON/OFF selection screen
(initial mode mgn‘l{)" o

The back light ON/OFF selection screen of initial mode menu is displayed. Change this screen to the
CPU initialize selection screen.

Use anu%i;ﬂ keys for changing over the function (for
— iCPU  initialization;  etc.) -in “the: initial mode. For.
Press 13 times details, refer to the portable graphic programme

T
manual or Section: 7 "INITIAL SETTING:
FUNCTION” of the instruction manual.

CPU initialize selection screen (1)
(initial mode menu)
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Select ""CPU initialize.”

ENT]

. CPU initialize selection screen {2)

cru
R e “(initial mode menu)

Procedure is terminated when END display appears after CPU INITIALIZE WAIT is displayed for about
7 to 8 sec.

STA

et 84
T E ENT [ .,

" END display sereen..
(initial mode menu)

(2) 1/0 assignment
Inputs and outputs are to be assigned so as to match system configuration. Prepare an assignment
table in response to the mounted status of each module connected to the CPU unit.
Cali the 1/0 assignment selection screen of initial mode menu.

( Point )

.= H-this 1/Q-assignment operation is-neglected after CPU initialization in the above (1) program input .
is impossible. '

Select the initial mode again.

A/l

——

Press twice

_Backlight ON/OFF selection sereen
“(initial mode menu) :

The backlight ON/OFF selection screen of initial mode menu is displayed. Change this screen to the
I/0 assignment selection screen.

l

[

Press 9 times

—
wr EENL__ 93

CPUI/O ASSIGN : 1/0 assignment selection screen
§'j""""‘"':'t‘jj'j (initial mode menu)
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Select the 1/0 assignment function.

ENT

mir e Cinr s g

;AEL -A S S C 0 P Y Actual assignment information copy selection screen
‘PiU S H K E Y

N SRR EEE o

The H-200 does not have a copying function. Therefore, 1/0 assignment must be edited (by using EDIT

function) and registered in the CPU. Display the 1/0 assignment editing/registering menu.
(Unless editing operation is carried out, assignment information is not set in the CPU.)

owy cENT__ 5
] /404 AA S: S‘ E.D P T 1/0 assignment editing/registering function menu
 PusH KeEv T screen (initial mode menu)

Select the 1/0 assignment editing/registering function.

ENT

Unit No.

Cursor

Slot No
7 R pir CENTSTA 85

U= s=0 0 170 assignment information screen
L xriel X6 |0 (initial mode menu)
[P SO H N N B e \‘ JE O SV

User assignment information previously registered
User assignment information

("% ” displayed when unregistered)

Point

The previously registered assignment information can be known by changing the unit No.  or slot No.
by using keys [ é KM

Execute 1/0 editing and registration.

ENT| [STA|™

I/0 ASS CHECK WAIT appears momentarily and ASSEMBLE WAIT is displayed for 7 to 8 sec. Then
I/0 ASS EDIT END is displayed, which indicates the énd of |/0 assignment.

Ill" ,.EIT
EDI T

v S 1/0 editing/registration end screen

E N D
! (initial mode)

Implement initial setting procedures other than mentioned above when required.
For details of initial setting, refer to '’8.3 Initial Setting’’ of Section 8 in this manual.

—89—



Since the H-200 does not have a function for copying the 1/0 assignment table, it must be set
according to the table below prior to program input.

Table 6-3-1 Assignment Code List

No. of slots

Istallation at

1/0 module Classification | Specification. + Model g)?i: wmeﬂt occupied remote end
24V DC PIM-D X16 1 O
Input 8
points 110/220 V AC PIM-A X16 1 O
Standard 24 V DC (source type) PIM-DP X16 1 O
input 24V DC PIM-DH | X16 1 o
onpue 18 | 1107220 v AC PIM-AH | X16 1 0
24 V DC (source type) PIM-DPH | X16 1 O
Relay output POM-R Y16 1 O
Triac output POM-S Y16 1 O
Ssitrﬁl;t 8 Transistor output POM-T Y 16 1 O
Transistor output (source type) POM-TP Y 16 1 O
SE?ES? d Relay output (independent contact) | POM-RC Y16 1 O
Relay output POM-RH Y16 1 O
Ou‘tput 16 | Triac output POM-SH Y 16 1 O
points
contact) | Transistor output POM-TH Y 16 1 O
Transistor output (source type) POM-TPH | Y16 1 O
Hybrid |10 16 points | DCinput8 points, transistor output8 points | PHH-DT B1/1 1 O
1/0 1/032 points TTL input 16 points, TTL output 16 points | PHM-TT B1.71 1 O
Current 4 to 20 mA, 8 points AGH-1 WX 8W 1 X
nput Voltage 0 to 10 V, 8 points AGH-1V WX 8W 1 X
Analog Current 4 to 20 mA, 4 points AGH-0 WY 8W 1 X
1o Current 4 to 20 mA, 2 points AGH-0D WY 8W 1 X
Output
Voltage 0 to 10 V, 4 points AGH-0V WY 8W 1 X
Voltage 0 to 10 V, 2 points AGH-0ODV | WY 8W 1 X
) Host link, coaxial cable RIOM B1,1(Note) 2 O
R ink Parallel link, twisted pair cables IOLH-T Link 1 X
S:trir:)r:uni- Master station, twisted pair cables RIOH-TM | Remote 1 X
Remote | Slave station, twisted pair cables RIOH-TL | Setting unnecessary 1 O
Slave station unit, I/O 32 points RIOH-DT | B1,/1 1 (unit type) O
Special | Counter | 2-phase, 10 kHz, 16 bits CTH FUN3 1 X
Unused slot Cover unused slot CVM DUMI16 1 O
(Note) For RIOH, set B1/1 on both of 2 slots. O : possible

X . Impossible



On Unit No. and Slot No.

When using a programming device for 1/0 assignment, unit and slot numbers must be defined as shown

in Fig. 6-3-4.
(BSM-9) (BSM-9)

e 3 3
E E s
g Slot|Slot|Slot|Slot{Slot Slot [Slot|Slot £ [Slot[Slot|Slot(Slot|Slot|Slot|Slot|SIot ,_‘?
S 0/1]2(3|4(5][6/7 10/112(3[4/5|6|7]|%

=]

Unit 0 Unit 1

Expansion cable

Fig. 6-3-4 Example of Unit and Slot No. Definition
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STEP ) 5 Generation of program

Select write mode.

R/IW

—_—

Press twice

.....................

WRT display indicates the write mode.
display indicates the read mode.)

10 E N 33

ENT

...................

0 EEeNTsSTA 33

Example of Cricuit Input

{ Point

Whenever pressing [R/W|, read mode (RD) and
write mode (WRT) are displayed alternately.

(RD

Circuit addition/insertion (write) screen(WRITE NEXT)

Remaining memory display screen

Exemplified here is input of the flicker circuit below by using the portable graphic programmer.

Example of circuit: The flicker circuit below is to be input. 0.1 X 30 =

Indicates operation for 3

X1 TD2 TDI1 - _/_ sec.

Circuit 1 - — K 0.1s 30
- 1 Y101 0.1 x 50 =5

Circuit 2 --- ! Indicates operation for 5

] Y101 TD2 sec

Circuit 3 - } 0.1s 50 :

Circuit operation

At 3 sec after the external input X1 turns ON, the output Y101 turns on for 5 sec. Then, the output
Y101 repeats a sequence of 3-sec OFF and 5-sec ON. Various flicker circuits can be generated by
altering each set value of timer inputs TD1 and TD2.

Input of circuit 1: After the remaining memory display screen, make entry as follows.

Input "a” contact X1.

k|| X || 1 |[ENT
Input ”b” contact TD2. — A = { T}
AE||TD|| 2 |[ENT
Input on-delay timer TD1.
O4||TD|| 1 [|ENT[{0.1s{| 3 || O |[ENT
Store the circuit in the memory of CPU
LU T Y
STA R ,"_, . !"" L"

The screen at right is displayed.
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Input of circuit 2:

ENT

—i+ —( }
Input ”a” contact TDI1.
4F||TD|| 1 ||ENT
Input coil Y101,

Al Y ! 1[0 1][ENT
Store the circuit in the memory of CPU

STA

Screen at right is displayed.

Input of circuit 3

ENT i ~ 7
Input ”a” contact Y101.
QK| Y ([ 1] 0]l 1]|ENT
Input on-delay timer TD2.
3 AT T

oH|[TD|| 2 |[enT{{0.1s|| 5 || 0 |[EnT 3 w7 B33

U WRITE NEXT
Store circuit in the memory of CPU. PUSH KEY
STA

{_ Point )
When pressing program is written in the memory of CPU.

7 CPU operation

(1) Turn the key switch of CPU unit to the RUN position.

(2) Turn ON the switch connected to the input X 1.

At 3 sec after X 1 turns ON, output (lamp) turns ON for 5 sec.

Then, the output (lamp) repeats a sequence of 3-sec OFF and 5-sec ON.
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STEP ) 8 Operation check

CPU operation can be monitored with the portable graphic programmer. Monitor is roughly classifiable
into 1/0 monitor and circuit monitor. A simple method of circuit monitoring is introduced here.
Select the monitor mode.

MON

— - & { 7}
[ ' }
r Y

i+ —{ 7}

Ladder display field
CPU status
Circuit No. at cursor am

position

Message display field

Monitor mode screen

A AI/O number
ON/OFF status

Kind of contact at cursor
position

ON/OFF status of contact and coil is displayed as shown in Table §-3-2.

Table 6-3-2 ON/OFF Status of Contact and Coil

Ttem “a” contact input | "b” contact input| Output (Coil)
ispl field - — V4 J— _

Conducting Ladder display fie N N val K trn

(ON) Message display field | —) (- -> <-m! -( 'm

Non-con-| Ladder display field — — v £ — ]—

ducting

(OFF) Message display field =) (-0 -> <-—[J — ( )
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STEP ) 9 Correction and storage of program

Midway correction of erroneous circuit input (before pressing |STA| key) and that after pressing this key

are instructed here.

(1

2

Midway correction of circuit input (before pressing [STA| key)

Move the cursor to the symbol to be corrected and delete it by |CLR| key. then make a correct entry.
Correction of circuit after pressing @ key

Select the read mode and read out a circuit to be corrected.

R/w 1 [|STA (Correction of circuit No. 1)

L Circuit No.

}

>
A
—

Read mode screen

Select the write mode.

R/W
— = E { 'r}
b { }
— { 7}

Circuit addition/insertion (write) menu screen (CHANGE)
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Select CHANGE.

ENT

F

~

K

L T
[ ixooiooi1 Write mode screen

Move the cursor to the symbol to be corrected and make a correct entry there. Then press |STA| key to

write the circuit in the CPU memory.
The circuit addition/insertion (write) menu (CHANGE) is displeyed.

STA

Circuit

No.1 A k— { 7}
2 [ { }
3+t — 7}

Circuit addition/insertion (ywrite) menu screen (CHANGE)

PP

(3) Storage of program
After correcting a program, save it onto the ROM, CMT, etc. and keep it in custody.

For detailed procedures, refer to 6.6 ‘‘Audio cassette (CMT) I/F" in the portable graphic programmer

manual or in the instruction manual.
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6.3.2 With Instruction Word Programmer (PGM-CHH)

STEP Unpacking, assembly and cable connection
STE Power wiring and 1/0 wiring

1

2 . .
STE 3 Connection of programming device Same as with the portable graphic programmer

4

5

STEP Initial setting (PGM-GPH)

STE Generation of program

B

Select the write mode. { Point

Whenever pressin , the read mode (RD) and
R/W write mode (WR‘I% are displayed alternately.
—
Press twice WRT display indicates the write mode.

(RD display indicates the read mode.)

! " CEnT___e3

Circuit addition/insertion (write) screen (WRITE NEXT)

ENT

CEnT <18 84
cENTSTA &3

Remaining memory display screen

Example of circuit input

Input of the flicker circuit below with the instruction word programmer is exemplified here.

Example of circuit: The flicker circuit below is to be input. 0.1x30 =3 )
X1 TD2 TD1 Indicates operation for 3
Circuit | 4 F ois
TD1 Y101
Circuit 2 -+ f 0.1x50 =5 )
Y101 TD2 S Indicates operation for 5
Circuit3 -~ } 0.1S 50 sec.

Circuit operation: Refer to circuit operation in STEP 5 of 6. 3. 1.

Input of circuit 1: After the remaining memory display screen, make entry as follows.

Input "a” contact X1.

LD | X 1 | |ENT

Input "b” contact TD2.

ANI| |TD| | 2 | [ENT

Input on-delay timer TD1.

OUT| |TD| | 1 | |ENT| [0.1S] | 3 0 | |ENT

Store the circuit in the memory of CPU.

STA

The screen at right is displayed.
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Input of circuit 2

ENT

Input ”a” contact TDI.

LD| |TD| | 1 i |ENT

Input coil Y101.

T | Y 1 0 1| |[ENT

Store the circuit in the memory of CPU.

STA

The screen at right is displayed.

Input of circuit 3

ENT

Input ”a” contact Y101,

LD | Y 1 0 1| |ENT

Input on-delay timer TD2.

OUT| |TD| | 2 | |ENT| (0.1S] | & 0 | |ENT

Store the circuit in the memory of CPU.

STA

Point

When pressing ', program ‘is written in thefGPUirﬂéiﬁory.

7 CPU operation
(1) Turn the key switch of CPU module to the RUN position.

(2)° Turn ON the switch connected to the input X 1.
At 3 sec after X 1 turns ON, output (lamp) turns ON for 5 sec.

Then, the output repeats a sequence of 3-sec OFF and 5-sec ON.
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8 Operation check

CPU operation can be monitored with the instruction word programmer. Monitor comes in two categories;
1/0 monitor and circuit monitor.

A simple method of circuit monitoring is introduced here.

Select the monitor mode.

MON

CPU status

, @D ] LT—'J Message mode screen

< Monitor mode screen
No.

ON /OFF status Final step No. of circuit under display
No. of step under display

Instruction symbol

—No. of circuit under display

ON/OFF status of contact and coil is displeyed as shown in Table 6-3-3.

Table 6-3-3 ON/OFF Status of Contact Coil

CeKindp e Status display
Item 7a” contact input | ”b” contact input Output

H LD RO M LDI RO

Conducting (ON) M AND RO B ANI RO B OUT RO
H OR RO H ORI RO
O LD RO 0O LDI RO

Non-conducting (OFF) 0 AND RO O ANI RO J OoUT Ro
O OR RO OO ORI RO

9 Correction and storage of program

Midway correction of erroneous input of circuit (before pressing |STA| key) and that after pressing this
key are explained here.
(1) Midway correction of circuit input (before pressing STA key)

Read an instruction to be corrected and delete it by CLR key, then make correct input.
(2) Correction of circuit after pressing |STA| key
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Select the read mode and read a circuit to be corrected.

R/ L] 1 STA (Correction of circuit No. 1)

\_ Circuit No.

L ey |
cENT 4 3

Read mode screen

Select the write mode.

R/W

-

WRT

Circuit addition/insertion (write) menu screen
(WRITE NEXT)

~ N

Circuit addition/insertion (write) menu screen
HANGE)

Select CHANGE.

ENT

0 CTuTera 83
c.ENT STA $ 3

L SRRt

Write mode screen

Read an instruction to be corrected and make correct input, then press | STA| key to write the circuit in

the CPU memory. The circuit addition/insertion (write) menu screen(CHANGE) is displayed.

STA

Circuit addition/insertion (write) menu screen
(CHANGE)

(3) Storage of program

After correcting a program, save it into CMT, etc. and keep the medium in custody. For detailed procedure,
refer to 6.6 “Audio cassette (CMT) I/F"" in the instruction word programmer manual or in the instruction
manual.
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7. INSTALLATION

7.1 Mounting

Figs. 7-1 and 7-2 show the external dimensions of H-200 and the drilling locations for mounting it
respectively.

138(when modules are mounted)

«— 1103 Table of Dimensions
- - ul L1 (external|L2 (mounting
i Base dimension) |dimension)
T+ U] - 3 slots 160 80
r 4 slots 195 120
i/l = ' g
i = = 5 slots 230 160
| 6 slots 265 200
D_é)_ _dl\ I 7 slots 300 240
DA
~ L - 9 slots 370 310
L L

L2 # 5 mm dia. hole
Expansion connector

Fig. 7-1 External Dimensions

<+ e e

Cable I
Basic base Expansion base

' l/\_/i

Four M4 screw holes

i
'y

110
140

Four M4 screw holes
] _é- _é
L2 r ) - L2 B ) [

L1 10~7OJ{ L1
3

AQ_&’/

Fig. 7-2 Drilling Locations for Mounting

(1) Each base alone with no module accommodated must be mounted to the control panel.

(2) An expansion unit must, as a rule, be mounted at the right side of the basic unit. Provide a space of 10
to 70 mm between these units when using the 10 cm expansion cable <CNM-01) .

(3) Pay attention to the cable connecting direction when mounting the basic and expansion bases vertically with
the 60 cm expansion calle <CNM-06>. If connection is wrong, the instrument won't operate. Furthermore,
modules might be damaged. ’

Basic base J Basic base Basic base
1
Expansion
Expansion base cable Expansion base 2 Expansion base
Expansion
cable
v X X
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4)

Mounting of module

At the top and bottom, each base has a groove as
shown in the figure at right. Push in the PC
board of each module, matching it with the top

and bottom grooves.

Mounting direction
Each unit is mountable upside down.

)

(@ Provide a space of 50 mm or more at the top and bottom of
each unit for facilitating ventilation and maintenance. Also
secure a free space of 10 mm or more at the left and right for

)

(7

Installation interval

ventilation.

;\\\\\\\\\\\%

. PC board
Details

& 6
10000 O

0,
& +

Structure of base

However, it must not be laid on its side or turned inside out.

During installation, pay strict attention not to let fragments
from drilling or wiring fall into the programmable controller.
Avoid installation right above an equipment which radiates
much heat (such as a heater, transformer or large-capacity
resistor).

Secure a distance of 200 mm or more from a high tension
cable (3,000 V min.) or power cable.

Installation environment

Avoid locations which receive direct sunlight, or which are
subjected to condensation or exposed to wind and rain.
Installation is unallowable where dust, oil smoke, conductive
dust or corrosive gas is excessive.

Do not install the programmable controller at locations where
vibration or shock will be directly applied.
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7.2 Power Wiring

Power wiring of H-200 is exemplified in Fig. 7-3.

110 V or 220 V AC i - -

Hsenct £ POW [=1=}
H 200 £2 RUN [=]=1

HIZAC o e o

HITACH) ' HITAGHI

Sensor power I®

0, O e
T

)Earth leakage
Q0

(]

7
coaa !
Doan

Soan
oooo
wimacr

breaker

Noise
filter 4

B
= @]

Power and grounding cables
(2mm?® or more)

Fig. 7-3 Example of Power Wiring

(1) Line voltage
This instrument can operate on either 110 V or
220 V AC system. Although the instrument
has been set for 220 V AC as a standard
(factory setting), setting can be changed as
shown in the figure at right when 110 V AC
power supply is required.

(2) Use a power cable of 2 mm? or more to prevent
occurrence of voltage drop.

(3) Grounding
Connect the grounding terminal (FG terminal) to
make 100 Q or less using a cable of 2 mm? or

more. @
@ Grounding can be shared between the~ ' _

instrument panel and relay panel.
@ Common grounding must be avoided with an (How to remove varistor)
equipment which might induce a large noise The connector P4 must be removed
as a high-frequency furnace, large-scale power before withstand voltage test. J
panel (beyond a few kW), thyristor converter
and electric welding machine.
@ Use of a noise filter is recommended when
power supply environment is undesirable.
(4) Insulation resistance and dielectric strength tests
A varistor (470 V class) is built in the power module for suppressing lightning surge. Be sure to disconnect 7
the varistor before performing an insulation resistance or dielectric strength test.
Otherwise, the power module might be damaged.
(5) Use the PSM-D when line voltage is 24 V DC.

(Voltage changeover method)

Model indication
(200 to 240 V
N AC setting), (PSM-A)

Attach the name- (100 to 120 V
plate which meets AC settmg)ﬁb
the actual power L. S
specifications. View from
arrow

D[ ®®
LN
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7.3 1/0 Wiring
Fig. 7-4 shows each external wiring method for DC input and AC input.
Item DC input (PIM-D, DH, etc.) AC input (PIM-A, AH, etc.)
—® 5 ——@
: —o—o————®
o .—-o"—o—_e
External @ @
wiring ® (&)
__6 H @
V) )
ot
Current output type
proximity switch DC input module 110 V
(NPN transistor open collector) or 220 V AC AC input module
Fig. 7-4 Input Wiring
(1) DC input module wiring

)

@

®

The H-200 incorporates the power supply (24 V DC) for external inputs. When each input terminal (X0,
X1...) is short-circuited with the common terminal (C), input is turned on. As a result, a current of about
10 mA flows from the PC to the external input contact.

Sensors such as proximity switch and photoelectric switch are directly connectable when they are of
current output type (NPN transistor open collector output). Sensors of voltage output type must be
connected to the input terminal via a transistor. (

- ’—"l To input
‘_ H terminal
To input

b ; O
terminal ! i
I ' | ’ggggglstor

To common |
A O
I { terminal 3;%&??‘ on
Jp— -
Current output type Voltage output type
« (directly connectable) X (requiring addition of transistor)

Althcugh the instrument is sensitive to an input current within 4 to 6 mA, secure 7 mA or more for reliable

ON operation and 1 mA or less for reliable OFF operation.

Caution: When connecting a 2-wire type proximity switch or an LED display-equipped limit switch, check
the input impedance and select one within the above current specifications.

As a sensor power supply, 24 V DC of the power module <PSM-A> can be used. Its current value | is

represented by:

’ | = CH3 capacity of <PSM-A> (450 mA) — CH3 current to be consumed by I/O modules |

When installing a 24 V DC switching regulator as a sensor power supply, connect the negative pole of
power supply and the common terminal of DC input module. (See the above DC input wiring.)
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® Connection of common terminal between DC input modules.
The common terminals need not be connected between the DC input modules in the same base.
(They are connected with the mother board in the base.)
It is recommended to separate the common terminal of DC input between the basic base and expansion
base.
However, connection of the common terminals, if unavoidable, does not present a problem.

Connectable

DC input module on basic DC input module on
base side - expansion base side

@ Prevention of poor contact of high power contact
When an external contact is closed, a current of about

f (L High 9 mA flows throughit. Therefore, use a contact which
24V DC 450\’;/2 } D Pomtact does not incur poor contact at that current level. If
AAAA I 50mA you must employ a high power contact, an adequate
current must be supplied to the contact via a resistor
C @ as shown at left in order to prevent poor contact.

DC input module

Lenghth of input wiring
Input wiring must be 30 m max. [f wiring
beyond 30 m is inevitable, the input wire and output wire must be separated completely. Even in this
case, wiring length must not exceed 100 m.
(2) AC input module wiring
@ When using an AC input module, a voltage may appear at the input terminal though no signal is fed.
This phenomenon is apt to occur as wiring length increases.

External

f\ current

AC input
current module

L]
1
)
-t
m
/ i
1
f Llne-t?-llne floating \ Dummy resistor
capacity

AC input module wiring

R
=

input T

r
|
!
: External éI]
I
|
!
i

This phenomenon occurs for the following reason.

Even if the contact of external input is open, a voltage is applied to the input terminal because of a leakage
current due to the floating capacity between lines. When the voltage rises beyond the maxicum OFF
voltage, the input module comes into the same status as when it receives an input signal. Therefore, the
module operates. To prevent this, reduce the terminal voltage due to capacitance to 1/2 or less of the
maximum OFF voltage by diminishing the impedance of input module with a dummy resistor connected in
parallel with the input terminal.
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7.4 Output Wiring

Fig. 7-5 shows examples of relay output, transistor output and triac output wirings.

Item Relay output (POM-R; RH, etc.) - | Transistor output (POM-T, TH,etc) |- - Triac output (POM.-S, SH, etc.)
—0 2 20)
0] L ® o)
5 @ ! ) @
Surge killer Diod ' g Surge killer
(0.1xF+100Q)} @ rode @ (0.14F +100Q)| @
External o
wiring - - © ®
® 'y ®
2 | 2 @
AC or DC t _—{ Transistor output Triac output
A Eglggleompu DC power module pu AC power module
supply supply

(1)

Relay output module wiring

@ Service life of relay contact
ORelay contact has a service life of 200,000 or more operations under 120 V AC and 2 A resistive load,
and 1 million or more operstions when load is applied from an electromagnetic contactor (Hitachi H10C:

45 VA at ON operation and inductive load 9 VA after ON operation).
O The service life is inversely proportional to the square of current (life quadruples when current is reduced
to half). So attention must be paid since the life is significantly shortened when breaking a rush

overcurrent or directly driving a capacitor load.

Fig. 7-5 Output Wiring

In case the circuit need be opened/closed frequently, use

of a transistor output module or triac output module is recommended.

@

Surge killer

For an inductive load beyond a coil capacity of 10 VA, connect a surge killer (0.1 «F capacitor + 100
Q) resistor) in paraliel with load. Note that a flywheel diode must be connected to DC load.

@2

Transistor output module wiring

@ Used to control a DC load. Although a protection circuit is incorporated against surge which might
cause inductive load, it is recommended to suppress occurrence of surge by connecting a flywheel diode

(withreurrent 1 A and peak inverse voltage 250 V as a standard) in parallel with inductive load as shown
in the figure above.

@ The transistor used is a composite one consisting of 4 elements.

So maximum current is restricted to
1.25 A for 4 circuits across terminals 0 to 3, 4to 7, 8to 11 and 12 to
15. Assign load within the maximum load current.

O——7 S
e S
TS

AN

@———

4 elements/module
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(3) Triac output module wiring
@ Used to control AC load.
@ Since a snubber circuit is built in the module for protecting the triac, a leakage current flows (3 mA with
220 V AC and 1.5 mA with 110 V AC).
When an extremely small current load or lamp load is connected, the module might turn ON in error or
might not be able to turn OFF. Such a phenomenon due to leakage current can be prevented by
connecting a dummy load (aforementioned 0.1 uF capacitor + 100 Q resistor) in parallel with load.
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7.5 Terminal Layout

Fig. 7-6 shows the terminal layout of power module and input/output modules.

0| —
0 0 0 0
— 8
1 ] 1 C (o]
-/ 9
2 2 2 1 1
—1 10
3 | —
3 3 C C
- 1
4 | — |
DC24v 4 4 2 .
Power — ]2
supply for
sensor 5 J— 5 c
5 o
— 13
6 | |
AC .
200 6 — i 6 3
2$40V 7
7 7 C .
| ] — 15 ] ]
FG c °l— c . .
— C2
Power supply 8-point 1/0 16-point 1/0 Analog input 4-point 2-point
PSM-A PIM-A .D PIM-AH. DH AGH=-1, 1V analog output ara g putput
POM-R.S.T POM-RH, SH TH

*DC power supply
for sensor -is also
used for external
input (9 mA/point)
and has a capacity
of 450 mA.

Fig. 7-6 Terminal Layout of Power Module and 1/0 Modules

(1) Each terminal screw has a size of M3.5. When using a solderless terminal, its outside diameter must not
exceed 8 mm.
Up to 2 solderless terminals are allowed for the same terminal screw. Do not fasten three or more
terminals at the same time.

gMax ] (O sMAX T ST
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8. DEBUG AND OPERATION

This section contains the procedures to be implemented till completion of test run after installation of the
programmable controller as well as cautions and convenient functions.

First of all, the procedures are outlinded below.

1. Preparations 1

(1) Setting of DIP switch
v
(2) Confirmation of wiring

v
(3) Wiring of external I/0 devices

Relevant subsection: 8.1

| |

2. Energization o ]
Energization, and (1 Settin% of line voltage
subsequent opera- (100/200 V)

tions and check

v
Confirmation before

before initial setting (2
energization
<

are explained.
(3) Energization

(4) CPU initialize

(5) Check for abnormality
Relevant subsection: 8.2 gl

L

3. Initial setting

Necessary settings are to be made in the CPU.
(1) Password

(2) CPU type

(3) Memory assignment

(4) Operation parameter

(5) I/O assignment

(6) Program name

(7) Power failure-protected memory

_<

Relevant subsection: 8.3

| l

4. Check of 1/Q wiring |

Wiring is to be checked by use of a programming
device.

(1) Confirmation of external input device wiring
v

(2) Confirmation of external output device wiring

e

Relevant subsection: 8.4

/

) p

5. Programming ]

Program is to be generated

Relevant subsection: 8.5

6. Test run [

Tﬁe procedures for checking program operation are
given.

] Conﬁrmatvion of interlock
(2) No-load operation
\%
(3) Operation under actual load

Relevant subsection: 8.6

s

7... Change of program |

Program is to be changed for debugging.
(1) CHANGE function
(2) Change during RUN

Relevant subsection: 8.7

| |

8. ..Saving of program ]

The method of saving program in media is explained.
(1) Audio cassette tape (CMT)

(2) Printout

Relevant subsection: 8.8

P

| -

9. Writing a program in ROM i

N N

This section details each of the above items.

Write program in ROM when required.
Method of writing program in ROM and installing the
ROM in CPU is explained.

Relevant subsection: 8.9
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8.1 Preparations

(1) Setting of DIP switch
\Y4

(2) Confirmation of wiring
v

(3) Wiring of external I/O devices
v

(4) Mounting of battery

(1) Setting of DIP switch

When connecting the CPU and a personal computer via cable, set the selectors 1 and 2 of the DIP switch
(SW3) according to the baud rate, referring to Table 8-1. The selector 3 of this switch must be set at ON
(factory-set at OFF) when using counter module.

4

> ..
N
~a 7

- ¥

Fig. 8-1 DIP Switch (SW3)

Table 8-1 DIP Switch Settings

: S L Setting”

No. Function ey e

| 2400bps | 4800bps | 9600bps | Unusable
"1 |Bit rate setting for ON ON OFF OFF
connection of personal
2  |computer ON OFF ON OFF
3 Methode of input/ ON: refresh processing.
output processing OFF: direct processing.
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Confirmation of wiring between units
After mounting the 1/0 modules, connect cable between units before mounting the CPU, and basic and

expansion unit power modules.

‘ Reference )

' Section 7 INSTALLATION J

Wiring of external input/output devices
Connect the input module of H-200 and an input device (such as a switch). Also connect the output module

and an output device (target of control).
For terminal layout, connecting method and necessary parts (electric wire, solderless terminal, etc.), refer

to the explanatory diagram attached on the front of each unit and the following.

( Reference - - T

Sectlon 1 “CONFIGURATION AND SPECIFICATI
‘ 1.7 “Basic Specifications of I/0 Modules” ONS” J

Output

Input
device

5
device 2
o)
=

: H-200 1/0 :
modules{

side
Output
side

Fig. 8-2 Wiring of External |/0 Devices
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8.2 Energization

(1) Setting of line voltage
v
(2) Confirmation before energization
\v4
(3) Energization
v
(4) CPU initialize
A\
(5) Check for abnormality

=
! I 1
(1) Setting of line voltage o
The H-200 can operate on either power supply of 110 V AC M"%ﬁ? -
or 220 V AC whichever selected by the switching connector %

CN1 on the power module PC board. Select the position

of the connector according to the actual power supply

voltage as per Fig. 8-4. When the 110 V AC side is 110/220V AC

selected, the pasted voltage nameplate must be teared off.

Note that the instrument has been factory-set to 220 V AC. D—r

(Connector position for View from
200 to 240 V AC) % arrow

-

(Connector position for
100 to 120 V AC)

F— STOP
Fig. 8-4 Voltage Selecting Method
(2) Confirmation before energization RUN
Confirm the items below for ensuring safety. <CPU mode selector switch>

OTurn the mode selector switch of CPU to the
STOP position.
O Make sure that the load power of external input/output is turned OFF.

B C2tion: |

If tﬂe instrument receives 220 V under 110 V setting, it will be damaged. So confirm the above items
without fail.
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(3) Energization
In case there are both basic and expansion units, turn on each power supply.

(4) CPU initialize
Connect each programming device and CPU first.

IBM personal computer

Portable graphic programmer (PGM- Instruction word
PH) programmer (PGM-CHH)

Portable graphic programmer
connecting cable packaged together
with programmer (PGCB-02H)

Cable available at
option (PGCB-02H or
PGCB-05H)

If the CPU is initialized, the contents of program memary and various settings are all cleared. This
effect must be confirmed before attempting to _initiali_ze the CPU.

For details of CPU initialization, refer to the manual of each programming device or the items below of the

instruction manual.

~
Programming device Reference
(PN Gy Phic programmer Section 7 “INITIAL SETTING FUNCTION”
Instruction word programmer Section 7 “INITIAL SETTING FUNCTION
\_ (PGM-CHH) (manual)” )
POW
. H< POW
(5) Check for abnormality RUN SEc
O Check the display section of CPU unit. Ll RUN
oMake certain that the POW lamp of EB,R il

[

remote 1/0 is lit.
Display section of CPU  Display section of

unit remote 1/0
{(normal status) {normal status)
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8.3 Initial Setting

(1) Password
(2) CPU type

(3) Memory assignment
The items shaded in Table 8-2 (2. “CPU type’ and 5. “I/0 assignment’’)
must be set without fail before programming. Other items need only be
(5) 1/0 assignment set later whenever required.

(4) Operation parameter

(6) Program name

(7) Power failure-protected memory

Set “‘parameters’ necessary for program generation, program transfer to CPU, etc. If the CPU is not yet
initialized, CPU initialization must precede initial setting.
Contents of setting are detailed below.

Table 8-2 Initial Settings (1/2)

No. Function ) ) " Description : e Necessity

1 Password O Registers a 4-digit hexadecimal password in program. Use this function to preserve
Once a password has been registered for program, the program program secrecy.

does not allow display, change, etc. unless the correct password
1s input.

Password has not been factory-set.

2 | CPU type ©Sets the CPU name and memory ca[loacity for programming. | CPU type must be set whenever
For H-200 CP e setting as follows. you condiict programiming.

Memory - CPU type Metﬁbry' type .

;|| Without memory pack |. ... -H-300 RAM.-08H
| with MPH8R~ | H-300 RAM-08H
- Note: When a ROM is provided, confirm that a correct program
- is written in it.
3 Memory O Assigns ladder program area in memory capacity and sets the OMomery assignment is requi-
assignment range of data memory. red when using data memory.
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Table 8-2 Initial Settings (2/2)

Operation O Operation control Set operation parameter
parameter Setting is required for controlling start/stop according to | depending on user’s application
external input. (Start/stop is controlled by logical AND value | purpose.
with assigned external input and RUN selection of the key
switch.)
Unless this parameter is set, operation automatibally starts
when turning the key switch to RUN.
0 Congestion check time
CPU can be stopped when processing becomes longer than set
time. For this purpose, the maximum processing time of
normal scan is to be set.
In case setting is not made, the time period is automatically set
to 100 msec.
0 Operation mode at abnormality
g:hgn this is set, operation continues despite a minor error in the

Note: Avoid using this function for other than debugging.

1/0 assignment | 0 Sets CPU-mounted 1/0 assignment information. 1/O assignment cannot be omit-
O Since the H-200 does not incorporate a function for copying the | ted Tor programiming.
’II(Ob laszxggxrilent table, it must be set without fail referring to |~
able b-o-1 TN e e

Program name | o Sets program name in up to 16 alphanumeric characters. Set program name for
The set program name can be written in the CPU together with facilitating program check and
;f)ro%ram.d Hence, program check and management are | management.

acilitated.

Power failure- OSets the range of data to be retained in a specific CPU area at | Set this function when there is
protected CPU power OFF and RUN start. data which must be retained
memory Setting is possible for R, WR, WM, TD, DIF and DFN. when stopping operation.

Special internal output data will
be retained or erased depending
on its number in the event of
power failure.

For details of initial setting, refer to the manual of each programming device or the following sections of the
instruction manual.

Programming device Reference )
Portable graphic programmer . « »
(PGM-GPH) Section 7 “INITIAL SETTING FUNCTION
(periction word programmer Section 7 “INITIAL SETTING FUNCTION (manual)”
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8.4 Check of 1/0 Wiring

(1) Confirmation of external input device wiring
v
(2) Confirmation of external output device wiring

(1) Confirmation of external input device wiring

Ascertain that the CPU is stopped.

v
Turn on power supply to the external input device.
v
While turning ON/OFF the external input manually, check the

wiring of the external input device.

Check the wiring by confirming the ON/OFF status of external input/output devices by the method below.

Method of confirmation Description

Using LED on I/O module Confirm wiring by checking the lit status of LED on the I/O module, which
corresponds to input.

Monitoring with Using the monitor function of programming device, specify input number to
programming device read out the input status and thereby confirm the wiring.

For details of monitor function, refer to the manual of each programming device or the sections below of
the instruction manual.

( Pro . ) ~
gramming device Reference
(o Gy phic programmer Section 5 “MONITOR”
g (Ig%lr\hx-c(t:ﬁrﬁ;vord programmer Section 5 “MONITOR (manual)” )
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(2) Confirmation of external output device wiring

Ascertain that the CPU is stopped.
\V4

Turn on power supply to the external output device.

A\

Confirm interlock and safety around the external output device.

v

Confirm wiring to the external output device.

Wiring of the external output device is checked in the following way. Using the forced output, each output
of the I/O modules is turned ON/OFF independently and confirmation is to be made on whether or not the
terminal output operates normally.

Note that the ‘““forced set/reset’’ function must not be used for this output wiring check. Otherwise, data
in the CPU might be issued to output and an unexpcted output might operate.

For details of forced output, refer to the manual of each programming device or the relevant section below
of the instruction manual.

( . .
Programming device : Reference h
&,Oéﬁ?gpﬂfphic programmer 5.4 “Forced Output” of Section 5 “MONITOR”
L %g%ﬁ?&?{h;”ord programmer 5.4 “Forced Output (manual)’ of Section 5 “MONITOR”
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8.5 Programming

Program is directly written in the CPU by use of a portable graphic programmer or instruction word
programmer.
For startup of programming device, refer to the section below of this manual.

’ Reference ’

‘ Section 6 “SIMPLE EXAMPLE OF OPERATION” ’

For detailed explanation of language necessary for programming, refer to the section below of this manual.

[' Reference |

1 Section 5 “PROGRAMMING” ’

For loading a program which has been saved in cassette tape, refer to the section below of the manual for
each programming device.

Pr -
ogramming method Programming method and operating method

Refer to the document below

Generation of new program with Programmmg devu:e o Operatmg method
programming device L —

Portable graphic | Portable graphic programmer manual
programmer (PGM-GPH) | Section 4 “Programming” and other

Instruction word | Instruction word programmer manual
gllr_]o}%)ramm er (PGM-| Section 4 “Programming” and other

Loading of program _already R?é‘?fd‘ng Progmamming device Operating method
saved in cassette into CPU

Audio cassette | Portable graphic pro-| Portable graphic programmer manual
tape recorder | grammer (PGM-GPH) Section 6 “Cassette (CMT) I/F”

(CMT)
. Instruction word programmer manual
Instruction word pro- | Section 6 “CASSETTE (CMT) I/F”
grammer (PGM-CHH)
Readout of program already
recorded in ROM Refer to 8.9 “Writing a Program in ROM” of Section 8 in this manual.
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8.6 Test Run

(1) Confirmation of interlock
v

(2) No-Load operation
Y4

(3) Operation under actual load

(1) Confirmation of interlock
Confirm that interlock function is activated securely should an emergency occur.
Circuits such as the emergency stop circuit, protection circuit and interlock circuit must be composed
outside the programmable controller.

(2) No-load operation
Before actual energization of system load, turn off the load power supply and run only a program as a
simulation in order to check the program operation by using the LED of 1/0 modules, the monitor function
of programming device, etc.
This simulation must not be neglected if erroneous program operation might damage the opposite machine
or entail any trouble.
The H-200 comprises a forced set/reset function which facilitates the above-mentioned program check.

Function name ' 1 7 Application S o Contents - T Programming device
Forced set/reset O For forced advance of | Forced setting of internal/external | Protable graphic pro-
control state output grammer
o For forced change of Instruction word pro-
internal/external output grammer
state

For details of forced set/reset function, refer to the manual of each programming device or the instruction

manual.
Programming device B """ Reference
Portable graphic programmer (PGM-GPH) 5.3 “Forced Set/Reset (manual)” of Section 5
L Instruction word programmer (PGM-CHH) 5.3 “Forced Set/Reset (manual)” of Section 5 y
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Program operation is to be checked by the monitor function.
Monitor function is varied as follows.

No. Function

Description

Relevant programming device

1 | Circuit monitor

Searches for and displays circuit upon specification of
circuit No., or I/O No. At the same time, the ON/OFF
state of contact coil, etc. is displayed.

Portable graphic programmer
Instruction word programmer

2 | I/O monitor

Function independent of circuit monitor.

Displays ON/OFF state of specified input/output
(including internal output) and word contents together
with circuit monitor in the message display area.

Portable graphic programmer
Instruction word programmer

3 |Instruction word
monitor

Displays ON/OFF state of each circuit or instruction
word in instruction word.

Portable graphic programmer
Instruction word programmer

For details of the monitor function, refer to the manual of each programming device or the relevant section

below of the instruction manual

Programming device Reference
Portable graphic programmer (PGM-GPH) Section 5 “MONITOR”
9 Instruction word programmer (PGM-CHH) Section 5 “MONITOR”

(3) Operation under actual load
Operation is to be checked with power supply turned on for both external input and output.
Procedure is the same as in (2) “No-load operation” except for load activation. So refer to (2).
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8.7 Program Change

(1) CHANGE function
(2) Change during RUN

(1) CHANGE function

As a result of test run, it may be judged that a program need be corrected.
For details of the CHANGE

program by using the CHANGE function of each programming device.
function, refer to the manual of each programming device or the relevant section below of the instruction

In this case, correct the

manual.
—~
( Programming device Reference
Portable graphic programmer (PGM-GPH) 4.2.2 “CHANGE” of Section 4
Instruction word programmer (PGM-CHH) 4.2.2 “CHANGE” of Section 4 y
\

(2) Change during RUN

With each programming device, a part of circuit or the set value of timer/counter can be changed during

CPU run without turning off the output.

depending on programming device.)

For details of change during RUN, refer to the manual of each
programming device or the relevant section below of the instruction manual.

(This function is restricted

Programming device

Reference

. )
Remarks

Portable graphic programmer (GPM-GPH)

5.5 “Change during RUN” of
Section 5

Standard: Only the set value of
timer/counter is changeable.
(Note 2)

Instruction word programmer (PGM-CHH)

5.5 “Change during RUN” of
Section 5

Only the set value of timer/
counter is changeable. J

Notes:

1. Prograni is changeable during CPU run only when the special internal output (R7C7) is turned ON to allow

this.

2. In case of the portable graphic programmer, the function for change during RUN can be expanded by
using the ROM pack (PGMPK2H) (to be purchased separately).
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Listed below are functions which can be expanded.

Function Menu display

. Functional outline ~

WRITE NEXT
CHANGE

WRITE FIRST
(Any of the above)

Circuit generation

Generates program of a single circuit

Addition/insertion W RITE NEXT

Inserts a single circuit next to the circuit No. where
cursor is set in circuit readout.

§ (o CHANGE S i i 3 i cursor
-5 Deletion DELETE Ic)iilc(:fiisrg% gi!rt(fuit with which cursor is matched in
Ihnes:gtion of circuit at WRITE FIRST Inserts a single circuit befere current circuit No. 1.
Remember that a circut which includes any of the control instructions below cannot be changed while the
CPU is running.
Noo | gagfzuetion | . . Instructionname - - | No| lnstruction Instruction name
1 MCS Master control set 6 CAL Subroutine call
2| MCR Master control reset SB Subroutine
3| JMP Unconditional jump RTS Subroutine end
4| CJMP Conditional jump INT Start of interrupt scan
5| LBL Label 10| RTI End of interrupt scan
11| END End of normal scan
12, CEND Conditional end of scan

For details, refer to the instruction manual of the ROM pack for portable graphic programmer.
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8.8 Saving of Program

(1) Audio cassette (CMT)

(2) Printout

A program could be destroyed through misoperation.
Although this rarely occurs, it is recommended for minimizing the influence of such an event to save, verify
and store the newest program periodically.

— 123 —



(1) Audio cassette
Program and various data can be saved, loaded and verified by using a commercially available audio

cassette recorder (CMT).

Function Description
Save Copies memory contents into CMT from CPU.
Load Copies contents of tape into CPU from CMT.
Verify Verifies that memory contents of CPU are coincident with contents of CMT.

Connection of each programming device and audio cassette tape recorder is shown below.

Au?lio cagsette interface (jack used for
both sawing and loading

T

Audio cassette tape recorder

Cable having small audio (commercially available)

jack without rgsiﬁtor (l’lm
. o
Portable graphic program- max., commercially avai

mer (PGM%P?—I) ble)

Table of Recommended Cassette Decks (as of May, 1987)

range for loadi
Maker Model ggﬁfﬁl ?_{e%& it St chol range 18 | Remarks
OFF,
Sanyo MR-22DR
MODE 1
Toshiba | KT-P22 Without
Instruction word programmer
(PGM-CHH) Panasonic],  RQ-8030 |t @ny of I Without VR
Hitachi | TRQ-1500 OFF P e

8K steps necessitate about 5 minutes.

For details of audio cassette, refer to the relevant section of each programming device manual.

~N
Programming device Reference
Portable graphic programmer (PGM-PGH) 6.6 “CMT” of Section 6
L Instruction word programmer (PGM-CHH) 6.6 “CMT” of Section 6 )
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(2) Printout
Program and various data can be printed out by combining portable graphic programmer and the option
interface.
Printout functions are listed in the table below.

Kind of printout Selectable item

1. Program 1. Ladder 1. Full printout
2. Instruction word

2. Partial printout

2. Cross reference 1. Partial printout

3. Parameter

4. Internal output data

O The portable graphic programmer requires the option interface (PGMIF1H).

Serial printer

Separately available cable:
CBPCA or CBPGB

Portable graphic programmer

option interface

For details of printout, refer to the manual of each programming device or the relevant section below of the
instruction manual.

( ‘ Programming device ' . Reference )

2.2.4 “Connection of Printer” of Section 2
Portable graphic programmer (PGM-GPH)

6.8.1 “Printer” of Section 6
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(Reference data 1)

When using a serial printer, reference must be made to the data below.

Table of Interface Specifications

tem No. Item Specification Remarks
1 Size of ladder diagram (9 contacts + 1 coil) X 7 lines
2 Interface RS —232C Cat. No. 8145 or 8148 interface PC board
(made by EPSON) is necessary.
3 Printer used EPSON MP-80 TYPEI & III Use the following printer cable.
RP —80 Type: CBPGA (option)
(for Cat. No. 8145)
FP—80 Type: CBPGB (option)
FP -850 (for Cat. No. 8145 and 8148)
¥SP-80T
#% The optional tractor unit (#8304V) is
required.
4 Bit rate 4800(BPS)
T issi Set with the DIP switch in the printer.
5 ransmission code 1 start bit, 8 data bits, 1 stop bit (See table below.)

DIP switch of printer mainframe and interface PC board

Ttem DIP switch No,| ME-80 | ¥ PR-80 | FP—80 | FP—850 | SP—80T
1 OFF OFF OFF OFF OFF
2 OFF OFF OFF OFF OFF
3 OFF ON OFF OFF OFF
SWi 4 OFF OFF OFF OFF OFF
5 OFF OFF OFF OFF OFF
Setting, of DIP 6 OFF ON OFF OFF OFF
swich "in printer -
mainframe 7 OFF OFF OFF OFF OFF
8 ON OFF OFF OFF OFF
1 ON OFF ON. | OFF OFF
swa L2 ON ON ON- | OFF ON
3 OFF OFF OFF OFF OFF
4 ON OFF OFF OFF OFF
Applicable interface PC board Cat .No.8145 Cat.No.8148
1 OFF
2 OFF
3 OFF
4 OFF
SW1 5 OFF
. 6 - ON
o e Pace " BC 7 et OFF
board 8 Unused (setting unnecessary) ON
1 OFF ON
2 ON ON
3 OFF ON
Swz 4 ON ON
5 Not provided OFF
6 Not provided OFF
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8.9 Writing a Program in ROM

(1) In case of EPROM
A program stored in the RAM built in the H-200 CPU can be written in a ROM by the method below.

reparation and connectioxD ‘‘‘‘‘‘ A
of necessary equipment
\Y
( Mounting of EPROM into the option I/F ) ...... B
Y%
C Writing program in ROM with programming device ) ...... C

Menu operation

\Y
ROM type setting
Y
Write-in
Y

Verification

Vv
( CPU setting and ROM mounting ) ------ D

\Y4

End
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A

Preparation and connection of necessary equipment

Equipments required for writing a program in ROM are shown below.

Portable graphic programmer

" programmer-

Option I/F for portable graphic

H-200 basic unit

PGM-GPH PGMIF1H
Memory pack PGM-GPH and CPU connecting cable
&+ o s

HeR|leR
C

MPH-8R

PGCB-02H

@

Install the option I/F in the portable graphic
programmer (PGM-GPH).

@ Connect the portable graphic programmer

(PGM-GPH) and CPU module with cable.

R

%ﬂ@ﬁ-ﬂﬂ:ﬂm-

. .
ic = o =
Bl
Do BB
o e
. oﬂ Ea
1’ qi—_ﬁ; \_Qlo
“D'[E.“nﬁ
o= [y S
==

Prior to connection,
set the CPU in the
stop status.

For details of the option I/F connection, refer to the manual of portable graphic programmer or the
section specified below of instruction manual.

( Programming device

Reference

-

L Fﬁ’éﬁb&f P%_i’;’iphic programmer

2.4.3 “Option I/F Connection” of Section 2 J
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(B) Mounting of EPROM into the option I/F
Into the option I/F, mount the EPROM (ROMIC-01H) furnished with the EPROM memory pack (MPH-8R)
as an accessory.
After confirming the correct orientation of pin @, insert the EPROM into the IC socket (SKTO/SKT1) and
lock the lever.

27256( 200rmrs |
©27512( 200mrs |
SKT0 SKTI

Grounding your body is recommended.

—

1. Avoid plugging in or unplugging the EP ROM whnle the ROM Lwriter lfunctuon ts actlvated
Otherwise, the EPROM might be damaged. e . ; i

2. EPROM is generally vulnerable to static electr' t Therefer e, . bef g EP QM it is
recon;,mgnded to touch some grounding part in order to d’ssmate the staitic eectrxcsty charged in
your bo

3. Do not touch the EPROM leads (terminal) directly with your fingers. -

4. Use:an EPROM whose contents have completely been erased for. wntmg a new.program. Besides,
attach a |I§ht shielding label after writing.

5. Incase EPROM is not intended to be used for a long time, it must be accommodated in a protective

case and wrapped with aluminum foil or the like for preventmg damage due to static electricity,

etc.

(C) Writing a program in ROM with portable graphic programmer

Menu operation
Select the option box function.

Y —
ROM type setting
Set ROM type 27256. Suppose that a program has.been input by
the programming device with. the memory
. \V4 type RAM-04H specified and you attempt to
: write the program in ROM. In this case,
Write-in error “31" will occur. To prevent this,
Write the contents of RAM in ROM. program must be input with the memory
type RAM-08H specified.
Vi )

Verification
Verify that program is copied correctly from the RAM to ROM.

For details, refer to the manual of portable graphic programmer or the section specified below of
instruction manual.

( Programming device Reference

kortable graphic programmer (PGM-GPH) 6.8.2 “ROM Writer” of Section 6
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(D0 ROM mounting
@ Mount the EPROM written in SKTO into the IC socket (SKTO) in the memory pack, or the one written
in SKT1 into the IC socket (SKT1).

- 0 When mounting a ROM, carefully confirm
" the following;

(1) The ROM “is..oriented properly (by
: matching the direction of the notch).
(2} The leads of ROM are not bent.

OBefore mounting a ROM, toucﬁ some.

grounding means in order to d

static electricity charged in your:
Otherwise, the ROM might be damage
the state electricity.. . It is recommended to
keep your body grounded during this work.

@ Install the memory pack in the CPU module.

— IR

OWhen turning on power supply with th
memory pack ' installed, the existing
program in the CPU module will be lost.
“So confirm this in advance. ;

OThe memory pack must be i

_ -properly hown _ bel
© deviate.

EP-ROM written
in SKTO :

EPROM writt
in SKT1 o

Notch

Connector on Connector on
CPU module side memory pack side

Fig. 8-5 ROM Mounting
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9. ERROR DISPLAY AND COUNTERMEASURE,
AND MAINTENANCE

9.1 Error Display and Countermeasure

Fig. 9-1-1 shows the location for displaying errors to be detected with each device of the H-200 system.
Most errors are displayed in error codes. So take a countermeasure according to, the error code list.

Even the same error code has
different meanings depending on
its display location.

Error lamp

Instruction word Portable graphic
programmer programmer

- POW

o ()

T~ RUN

- (RIOH-TL) ] BBB50 u D e e O
Remote 1/0

Power lamp

Programmer error display
Fig. 9-1-1 Error Display Location of H-200 System

(1) Error display of CPU module and how to deal with error
Error lamp display of the CPU module depends on the result of self-diagnosis by the microcomputer. The
contents of display are as outlined below. For details of error code and countermeasure, refer to the

self-diagnosis error code list and Table 9-2-1.

Flickering: Battery error

Error | arﬁp Battery is not provided. Or battery requires renewal.

Lit: After turning the key switch from RUN to STOP

Error lamp remains lit.

If the same error recurs even after turning off power supply and then turning it on again,
the CPU module must be changed to a new one.

L Error lamp goes off.

Localize and eliminate the error according to the self-diagnosis error code (WRF000),
syntax/assemble error details (WRF001) and computation error code (WRF015). Then
turn the key switch to the RUN position.
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{2

Programmer error display

While, a programming device is operating, a double definition error, non-definition error, operation error,
program-over or other error code may be displayed.

For details of error code, refer to the error code list of each programming device manual.

Error display of remote 1/0 (slave station)

If the power lamp is turned off, make sure that power source is connected properly to the power module.
How to clear CPU error lamp display

Once the error lamp of CPU module has lit, it remains lit even if the error factor is eliminated. The error
lamp can be turned off by the methods below.

A—{ How to clear CPU error display }

Possible in 4 ways below.
@ ~STOP Change the position of the switch
@N (During operation, or in RUN status, operation need be stopped.)
2 Turn on power supply again (restart by resetting).
@ With a programming device connected, set the special internal output R7EB to 1.
@ Write program preliminarily so that R7EB is set by external input.
[Example]

X0 DIFO R7EB

— O]

Error code is set in the special internal output area (such as WRF000). A smaller error code value
corresponds to a higher error level or more serious fault.

If two or more errors concur, the smallest error code value is displayed in WRF0QO. For instance, if [71]
(battery error) and [31] (user memory abnormal) occur concurrently, [31] is displayed. At the same
error level, priority is given to the latest error.
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Error special internal output is cleared by setting R7EC to 1. R7EC is settable to 1 with a programming
device connected or according to external input in a program written preliminarily.

X1 DIF1 R7EC

(Example] ’_{ I F“O{

Shown below is the range of special internal output to be cleared when setting R7EC to 1.

Bit special internal output Word special internal output

Number Number
Major fault error R7C38 Self-diagnosis error code WRF 000
(Undefined) 9 Syntax/assemble error details 1
Memory abnormal (user, P1/0) A 2
(Undefined) B 3
Memory over-size (user) C 4
D (Undefined) 5
E 6
(Undefined) R7CF 7
R7DO Error circuit No. WRF 008
Congestion error (normal) 1
Congestion error (periodic) 2
Congestion error (interrupt) 3
Syntax/assemble error 4
5
(Undefined) 6
7
8
Battery error 9
L (Undefined) A
Self-diagnosis error B
(Undefined) ¢
D

Fig. 9-1-3 Area of Special Internal Output to Be Cleared by Special Internal Output R7EC

In case special internal output data cannot be cleared at all for reasons perteining to program execution,
only the corresponding error flag must be cleared referring to Table 9-2-1 ““Self-Diagnosis Error Code List"".

—

If the internal output R7DB (WRFO00) of self-diagnosis error is used for CPU run stop condition as
a system abnormality, R7DB might turn on (WRF00O set to H71) for even an error as slight as a
warning (battery error an]) to stop the CPU. Therefore, do not use the internal output of self-
diagnosis error for the CPU run stop condition. :
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Listed below are self-diagnosis error codes and measures to be taken.

9.2 Self-Diagnosis Error Codes

Table 9-2-1 Self-Diagnosis Error Code List (1/3)

Each error code is output to WRFOOO of special internal output in hex adecimal.

Error | Error name . . Classific | Contents and cause : : Special nternal
code gtl_'laeccli(ettsnntngj indicated in g?ffx’f b Cause indicated in parens ( ) Measure, etc. grgg Operation ;?:zut to %:;tu
11 System ROM error 1 Major | Abnormality was detected in sum check of the | The hardware of CPU module is abnormal. | Lit | Stopped
At power ON] fault system ROM by the microcomputer. (System |In case the same error recurs after turning
ROM could not be read correctly.) on power supply again, the CPU module
12 System RAM error 1 Major | Abnormality was detected in read/write check of need be renewed. . Lit Stopped
At power ON] fault the system RAM by the microcomputer. (System ngg;g( Ci?ﬁifenfi ch]eck point]
RAM could not be read/written correctly.) : f 1S a large nolse source or
interfering factor near the H-200 system.
13 Microcomputer error Major | Abnormality was detected because the microcom- Lit Stopped| R7C8
[Always checked] fault puter attempted to execute an undefined instruction
during execution of the system program.
(System ROM could not be read correctly.)
23 Undefined instruction |Medium | Abnormality was detected because the microcom- Lit Stopped| R7C9
[Always checked] fault puter attempted to execute an undefined instruction
which could not be read by the processor for user
program execution.
User program or system ROM could not be
read correctly.
27 Data memory abnormal Medium | Abnormality was detected in read/write check of Lit Stopped
At power ON fault data memory.
When specifying all- (Data memory could not be read/written correctly.)
clear operation from
programming device
31 User memory abnormal Medium | oWhen [RAM] is set: . o The contents of user program are Lit |Stopped| R7CA
At power ON fault Abnormality was detected in sum check of the destroyed.
At changeover from user memory. (The contents of user memory | Perform initialization and transfer
STOP to RUN have not been correct.) program again.
During  RUN (only OWhen [ROM] is set: . o This error is indicated if the battery is
RAM checked) Abnormality was detected in sum check of the | ~completely discharged or the battery is
At change of user memory in ROM. (The contents of ROM removed for a long time.
parameter memory have not been correct.) O When the ROM is used, this error may be
At all clear operation indicated in the cases below.
i) ROM chip is mounted reversely.
ii) ROM memory pack is not plugged in
correctly.
iii) Program is not written correctly in
ROM.

%1 R7DB: Set when error is detected in CPU.
*2 WRF000: Stores in binary format an error code detected in CPU

|
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Table 9-2-1 Self-Diagnosis Error Code List (2/3)

Error | &R PAMe o indicated in | Classifi Contents and cause : * Measure. etc “Error ; Special internal
code §}‘§§¥et§‘mﬂ“ﬁ indicated .in cation -~ Cause indicated in parens ( ) o R lamp Operation Bitp Word
33 User memory size error Medium | The capacity of user program set by parameter is | This error might be displayed when the| Lit Stopped | R7CC
[At changeover from | fault larger than the actual capacity. contents of memory in the CPU module are
STOP to RUN] not correct.
If the same error recurs after initialization,
the CPU module must be changed to a new
! one.
34, ;| Syntax/assemble error Medium | User program (ladder) contains a syntax error. | User program contains syntex error or| Lit Stopped| R7D4 | WRF001
At changeover from | fault Detailed contents of error are set in the special | assemble error.
STOP to RUN] internal output WRF001. Reconfirm the program and assignment
table.
44 Congestion error (normal | Minor | Execution time (scan time) of normal scan was | Rewrite user program so as to shorten its Lit |(Stopped)) R7D1
scan) fault checked for each END instruction. In |scan time or change the congestion check *2
[At execution of END consequence, the parameter-set congestion check |time (See Note).
processing ] time (standard 100 msec) was exceeded. So it was | Note: Operation parameter setting of CPU
detected as an abnormality. is changeable with programming device.
45 Congestion error (periodic | Minor | Execution time of periodic scan program was | Rewrite periodic interruption program so | Lit |(Stopped)] R7 D2
scan) fault checked in periodic processing. As a result, the |as to shorten its execution time. *2
[Checked in periodic determined time was exceeded. So it was detected
processing] as an abnormality.
46 Congestion error (interrupt | Minor | During execution of interrupt scan program, inter- | Extend the time interval between inter- Lit |(Stopped)) R7D3
scan) fault ruption of the same factor recurred. So it was |ruption inputs. *2
[Checked at occurrence of detected as an abnormality.
interruption]
61 Port transmission error** '| Waming| In communication with programming device or | OPlug in the cable connector again. . Turned | Running
(parity) personal computer, a parity error of received data | © Reconfirm wiring and signal allocation | off
[At transmission] was detected. inside the connector. L
Cable was disconnected in the online mode. OReview setting of transmission speed,
Noise is superimposed on cable. etc. .
Connector cable is not connected properly. o Eliminate noise source from the vicinity
Mismatch in transmission speed, etc. of cable.
0 Other proper measure
62 Port transmission error*? Warning | In communication with programming device or Turned | Running
(framing/overrun) personal computer, framing error or overrun error off
[At transmission] was detected.
Noise is superimposed on cable.
Connector cable is not connected properly.
Mismatch in transmission speed, etc.

*1
*2
*3

Includes the case where a program which contains any instruction unavailable with the H-200 or any 1/O outside the usable range, is used.

Despite this error, operation can be continued by initial setting of parameters with a programming device.

Errors of codes 61 to 65 may also occur the moment the cable is disconnected or reconnected in the live status.
disconnection/reconnection time. Since recovery will automatically be made soon, CPU operation remains unaff;

internal output R7EB to 1.

This is due to communication in the unstable condition peculiar to
ected. For clearing the error code in CPU module, set the special
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Table 9-2-1 Self-Diagnosis Error Code List (3/3)

Special internal

Error | Error name . . i | Classifi- Contents and cause Error : output to be set
code %P:gﬁetts"“f"‘ﬁ indicated in | = ‘ion Cause indicated in parens ( ) Measure, etc. lamp | Operation Bitp Word
63 Port transmission error* Waming | In communication with programming device or | 0 Plug in the cable connector again. Turned | Running
(time-out) personal computer, time-out error was detected. o Eliminate noise source from the vicinity | off
[At transmission] Noise is superimposed on cable. of cable.
| Connector cable is not connected properly. o Review communication program with
Processing program on the personal computer H-200.
side does not agree with CPU specifications. o Check the contents under actual
transmission with the aid of a line
monitor unit or the like.
0Other proper measure
64 Port transmission error* Waming | In communication with programming device or Turned | Running
(protocol error) personal computer, protocol (transmission off
[At transmission] procedure) error was detected.
Noise is superimposed on cable.
Connector cable is not connected properly.
Processing program on the personal computer
side does not comply with protocol.
65 Port transmission error* Warning| In communication with programming device or Turned | Running
(BCC error) personal computer, data could not be received off
[At transmission] correctly.
Noise is superimposed on cable.
Connector cable is not connected properly.
Processing program on the personal computer
side does not comply with protocol.
71 B[aﬁery eﬁror Warning ]Battlery charge has become lower than the specified | Renew the battery. (Refer to (5) of 9.5.) |Flickering | Running| R7D9
ways evel.
Or the battery is not mounted.

* Errors of codes 61 to 65 may also occur the moment the cable is disconnected or reconnected in the live status.
disconnection/reconnection time.

internal output R7EB to 1.

This is due to communication in the unstable condition peculiar to
Since recovery will automatically be made soon, CPU operation remains unaffected. For clearing the error code in CPU module, set the special




9.3 Details of Syntax/Assemble Errors

1)

The table below details the assemble error codes and circuit state.

output WRFOO1.

These error codes are set in the internal

Table 9-3-1 Details of Syntax/Assemble Errors (1/2)

Code Error Description - Corrective measure
01 Double LBL The LBL instruction of the same number was | Limit the LBL instruction of the same num-
definition specified more than once. ber to only one.
0 4 Double SB definition | The SB instruction of the same number was |Limit the SB instruction of the same number
specified more than once. to only one.
05 Double INT The INT instruction of the same number was |Limit the INT instruction of the same
definition specified more than once. number to only one.
0F Undefined instruction | An instruction unusable for the H-200 was|Delete undefined instruction.
specified, or an invalid instruction was found.
The INT or SB instruction is not preceded |Define the END instruction before the INT
1o END undefined by the END instruction. or SB instruction.
11 RTS undefined The RTS instruction, associated with the SB |Define the RTS instruction after the SB
instruction, was omitted. instruction.
12 RTI undefined The RT1 instruction, associated with the|Define the RTI instruction after the INT
INT instruction, was omitted. instruction.
13 SB undefined The SB instruction, associated with the RTS |Define the SB instruction before the RTS
instruction, was omitted. instruction.
14 INT undefined The INT instruction, associated with the | Define the INT instruction before the RTI
RTI instruction, was omitted. instruction.
16 1/0 No. error. There is a circuit containing an I/O number |Correct 1/O number within the effective
outside the I/0O range of H-200. range or delete it.
20 RTS area error The RTS instruction was defined in the |Define the RTS instruction in the subroutine
normal scan area or interrupt scan area. area.
21 RTI area error The RTI instruction was defined in the |Define the RTI instruction in the interrupt

normal scan area or subsoutine area.

scan area.
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Table 9-3-1 Details of Syntax/Assemble

Description

Errors (2/2)

Corrective measure

Code Error
22 END area error The END instruction was defined in the inter- | Define the END instruction at the end of
rupt scan area or subroutine area. normal scan area.
23 CEND area error The CEND instruction was defined in the |Define the CEND instruction in the normal
interrupt scan area or subroutine area. scan area.
. |The startup conditions were defined in the "
30 F-TS startup - condi- processing I1)Jox containing the RTS instruc- [Delete the startup conditions from the
ion error tion. processing box.
: | The startup conditions were defined in the .
31 g(’)l;} ersrtg;-tup condi processing box containing the RT] instruc. [Delete the startup conditions from the
tion. processing box.
The startup conditions were defined in the .
32 END startup processing box containing the END |Delete the startup conditions from the

condition error

instruction.

processing box.
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(2) The table below gives a typical program status at each error, which may be helpful for correcting your
program if a syntax or assemble error occurs.

Table 9-3-2 Examples of Syntax and Assemble Error Programs (1/5)

Code " Error k Example of program status
01 Double LBL definition I { IL { JMP5 H
Program
i LBL 5
LBL 5 <—— Delete the
JMP 6 LBL5 instruc-
tion.
04 Double SB definition ILEND H
SB 0 ——{
Program
RTS
I SB 0 ‘l <— Change
l the SB0
Program instruction.
RTS

05 Double INT definition IL END

INT 16
RTI
INT 16 ~— Change
. RTI the INT16
instruction.
0F Undefined instruction
WRO0=WX30 *’
BCD (WM1,WM2)
WBSR (WM10,5) <= Delete
WBSR
instruction.
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Table 9-3-2 Examples of Syntax and Assemble Error Programs (2/5)
Code Error Example of program status
10 END undefined
Normal scan program
-~ EVI\EiIt)e the
INT 16 instruction.
Program
RTI
11 RTS undefined
Normal scan program
|
{ END }—‘
SB 2 —{
Write the
Program —I RTS |
- instruction.
12 RTI undefined
Normal scan program
T
1 END H
INT
16 Write the
Program ] RTI |
instruction.
13 SB undefined
Normal scan program
|
| END }——‘
<—— Write the
Program l SB
instruction.
RTS
14 INT undefined

Normal scan program

{ END

-

[ Program

<—— Write the
INT

SN

RTI

instruction.

—140—




Table 9-3-2 Examples of Syntax and Assemble Error Programs (3/5)

Code Error - Example of program status
16 1/0 No. error
WMO0=WR5
Change WM100
WM100=WR3 to WMO ~ FF.
WL 10=WR5 L
Change WLI10 to
WL0 ~ 7.
20 RTS area error F\—,j
Normal scan program
1' RTS <—— Delete
this circuit.
-
END
Or
I
INT22 —{
to
RTS <«<—RTIL
21 RTI area error
Normal scan program
j[ RTI <— Delete
this circuit.
Program
END

Or

Cow -

SB 55 - {

Program

RTI <——— Change
RTI to
RTS.
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Table 9-3-2 Examples of Syntax and Assemble Error Programs (4/5)

Code -Error.. .. Example of program status
22 END area error
Normal scan program
[
| END j——{
SB 6 ‘l
Program
END -<«——— Change
to RTS.
Normal scan program
|
— END —I———l
INT 16 4‘
Program
Change
END <—to RTL
23 CEND area error
Normal scan program
|
~ END j—-‘
SB 8 AJ
Program ch
or CEND(X10) - to RTS.
Normal scan program
|
e —
INT 16 __‘
LProgram j
CEND(X11) <«—— Change
to RTL
30 RTS startup condition error Wj

| ]

| 1

END _H

m —

SB 11

RTS

<«— Delete this
contact.
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Table 9-3-2 Examples of Syntax and Assemble Error Programs (5/5)

Code

Error

Example of program status

31

RTI startup condition error

Normal scan program

| END

.

-

INT 16

RTI

.

Delete
contact.

32

END startup condition error

Normal scan program

L

.

Delete
contact.
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9.4 Computation Error Codes

(1) If an error occurs during execution of control and special instructions, value 1 is set in ERR (R7F3) and an
error code indicating the contents of that error is set in WRFO15.

(2) Clear the contents of ERR to zero by using the program (R7F3 = 0), and clear the error code to zero by
using the program (WRF015 = 0).

Table 9-4-1 Computation Error Codes (WRFQ15)

Error : : Error
code Error Explanation source
H0013 | SB undefined ;fl}s]frgc%ioz .instruction of code number “n” was omitted for the CAL n CAL
JMP
HO0015 | LBL undefined The LBN n instruction of code number “n” was omitted.
CIJMP
. . . JMP
The LBL instruction having the same code number as of the JMP
H0040 | LBL area error (CIMP n) is not programmed in the same area. CIMP
HO0041 | CALL nesting level overflow | Subroutine was nested in 2 or more levels. CAL
Execution of the RTS instruction was attempted although the CAL
H0042 | CAL undefined instruction was not executed yet. RTS
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9.5 Maintenance

To use the H-200 functions under the best condition and keep system operations normal, routine and periodic
checks are required. Check items are listed below.
(1) Routine check
In the operating status, carry out check according to the table below.

Table 9-5-1 Routine Check items
T

Item ILED indicationCheck method| ~Normal | . Possible cause
Check of CPU module indication POW Xli:lclli‘l Lit Abnormal power supply, etc.
RUN Visual Lit Congestion error, syntax error, micro-
check (during computer overrun, abnormal power sup-

operation) | ply, etc.

ERR Visual Turned Same as above (if lit)
check off

Battery error (if flickering)*

Check of remote 1/0 error indication POW Xﬁ:gﬂl Lit Abnormal power supply, etc.

(Note*) The contents of memory might be destroyed if the old battery remains unchanged with the basic base
power supply turned off beyond 1 week after the ERR famp flickers. If the power supply is turned off
for a long time, the contents of memory might have already been destroyed since this battery error
cannot be detected.
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(2) Periodic check

Turn off the power supply of external 1/0 circuits and check the items below half-yearly.

Table 9-5-2 Periodic Check ltems

Location

Check item

) }udgement stah'dafd:k J

Remarks

Between programming
device and CPU

Operation of programming
device

All key switches and indicators
must operate normaloly.

Power supply

Voltage variation

85~132V/170~264V AC

19.2V~30V DC

Circuit tester

1/0 modules

Service life of output relay

200
10 million

thousand
operations

operations

See Fig. 9-5-1.

LED

Must be switched normally.

External power voltage

Must meet the specifications of
each module.

See the specifications of each 1/
O module.

Battery

Check voltage and service
life.

The battery must be renewed if
the ERR lamp fiflickers or when
the battery has been used for 3
years.

Mounting and connec-
tion

(1) Fixing of each module

(2) Fitting of each connector
(3) Tightening of each screw
(4) Connection of each cable

Must be free from abnormality.

Retighten the fastening screws.
Plug in securely.

Retighten loose screw.

Visual check

Ambient conditions

(1) Temperature
(2) Humidity
(3) Others

0 to 55°C

20 to 90% RH (non-condensing)
Dust, foreign matter and vibra-
tion unallowable

Visual inspection

Spares g)%z}gtity and storage of each | \yst be free from abnormality. | Visual inspection
Make sure the final program | Check both master and backup
contents (saved on ROM or | media.
cassette tape) match the CPU
Program Check of program contents contents.
(X104
300+
150+
. l4or
g
.2
g
3 501
)
L
E
R
>
3
N 20
AN
N \
e N 30 V DC resistive load
10} \\\ 30 V DC inductive 240 V AC resistive load
P\, (t=Tms) load 264 V AC resistive load
-~
264 V AC inductive load (COS ¢ =0.4 ) t : Time constant of inductive load
*: Equivalent to the power factor of an
electromagnetic contactor, having 10 to
1 L . ) ) ) 20 A of rated operating current, when it
0 1.0 2.0 3.0 4.0 5.0 6.0 is conductive

Switching current (A)

Fig. 9-5-1 Life Curve of 1/0 Module Output Relay
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3)

Service Life of Each Power Module

Each power module uses a number of electrolytic capacitors, which have a certim service life. It is said that
the service life is reduced to half when the ambient temperature rises 10°C.

Prepare a spare power module taking into account that it has a standard lifetime of about 3 years at the
rated ambient temperature (30°C). For longer life, the power module must be mounted in consideration
of adequate ventilation and proper ambient temperature.

On Service Life of Battery

Lifetime of battery Guarantee 3 years
Potential 10 years
o The lifetime of battery indicates the total OFF time of the power module of basic base.
@ The battery has reached the end of its service life when the ERR lamp flickers.
@ Battery life can also be read via the special internal output “R7D9.”
Shown below is an example of circuit which uses “R7D9.”
In the example, battery error can be output in the external output YO0100.

Rﬂ.)g Y00100
i

Y 00100

®“R7D9Y" functions as a flag which indicates battery error. This flag turns on when the battery has
reached the end of its lifetime.

The self-diagnosis error code “71"" indicates that the battery is not mounted or it has reached the end of
its service life.

@ Be sure to renew the battery every 3 years even if it has not yet reached the end of its life.

@ Even when the ROM memory is used, the battery is necessary for backing up the power faiture-protected
internal output data and maintaining the calendar clock function.
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(5) Procedure for renewing battery

Prepare a new lithium battery (LIBAT-H).

Make sure that the newest program is saved on a cassette tape, etc. Otherwise, save the program on
such a medium for the purpose of security.

Turn on power supply of the basic base to charge the capacitor in the CPU module.

Preparations have now been completed. The process up to plugging in the connector of lithium battery
in ® after turning off power supply to the basic base must be finished quickly, or within 1 minute.

®O O

{ Complete this process within 1 minute. IL

Turn off power supply of the basic base.

Remove the CPU module from the basic base.

Remove the old lithium battery from the battery case and unplug the connector.
Plug the connector (b) on the battery side into the connector (c) on the PC board side according to
Fig. 9-5-3.

(Match polarities with the aid of the red/black indications.)

ONSRORE)

© Mount a new lithium battery in the battery case, referring to Fig. 9-5-2. The lead wire must be housed
in the battery case as per Fig. 9-5-4.

Red lead wire
Black lead wire

Battery (a)

Connector (b)

/ on battery side

@ Connector
\‘ @ -«————(b) on
- g battery side

Connector
~——(c) on PC
board side

8/(.,01r LS

Fig. 9-5-3 Plugging in Battery Connector

== 25 mm

: ; ithi House the lead wire in the batter
. 9.5 er ; ! y case,
Fig. 9-5-2 Mounting of Lithium Battery leaving a portion about 25 mm long outside

the case.

Fig. 9-5-4 Battery Case (top view)
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10. USAGE OF COMMUNICATION MODULE

10.1 Remote I/0 System

10.1.1 System Configuration

: 1 3 Channet { |Channel
6 || hooee < O o
No. of 3 No. of No. o
hannels hannels : hannels
© ]gcwngied ® | channels © || hamels
w2 | C = 1 1 Lo | 2 O Y
=] 1<} 3 o L)
x| P g2 | | B2 X | XY 2Rl 21 XYY g 21 XY
S| U |£5| 7070 S35 [ich i |iom RE |23 [icus | chs| ok SEIES i on
[ 'L I'T ]|
Host station
remote area X
, Substation 0, | |
Channel ?rggt station area ‘ !
CHO A ‘ X |
rea for .
CH1| substation 0 48 points gygastatlon L |
CH2 | 48points
. CH3
128 points Area for b
) ) "
cH4 jgbs(t)?rtlltzn 1 48 points Rubstation
CH5 PRl
CHS6 Algea for
substation 2 32 points
CH7| 82points | p_-

The system configuration of remote 1/0 is shown in Fig. 10-1-1.

Fig. 10-1-1 System Configuration of Remote 1/0

Remote /O system can be configured by connecting a remote host station [RIOH-TM] and substation
[RIOH-TL] with twisted pair cables. In case the operation switch and/or indicator lamp is located away
from the main control panel, 1/0 information is transmissible via twisted pair cables. This saves on wiring.
The host station has a remote /0 area of 8 channels (CHO to CH7). The 1/O modules from the leading
substation onward correspond to the channel number sequence in the host station area.

Each channel of host station area consists of 16 bits. A single host station is capable of transmitting a
total of 128 1/0 points (16 points X 8 channels) to remote end.

Up to 4 host stations are mountable in desired slots except for the CPU and power modules. Therefore,
4 remote 1/0 systems can be composed at maximum. Host stations are numbered 1, 2 and so on starting
from the one closest to the CPU module.

<] C - ~] - o] = o] ~
53 1|, 8.5l .5 s3| 5| |L |11 83| /L |1 |1
e 3370000 HE KO
Remote 1
system 3
Host station is S Ll 2| T 111
. o3 = '9
ey 2%|53| 0| 0| 0 HEHECIRC
LERR aE | @ )
Remote Y
system 2
@ = o —
831 §|1 |1, |1 53| s|1, |1, |1
HEREIES H IR R
=E |35 =~E| 3%
¥ AN S—— FiN \)8
Remote
system 1

Location of substa-
tion is determined (at
rxlght of power mod-
ule,

o7
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(5) Be sure to mount an input module in siot O next to the CPU module when the remote host station modules
and CPU link modules connected to the CPU total 4 or more modules. " Zs 15 15 15 T <
(6) Substation must be mounted at the right of the power module. E] § ECEAEAENER 23
Up to 8 substations are connectable to a single host station. Qg U pEE IR EE ot
(7) Substation side allows mounting of bit 1/0 modules alone.
4 or more modules
Word 1/0 modules (analog and counter modules) cannot be mounted.
(8) Each substation has rotary switches which set the channel number of each channel and the number of
channels occupied by the substation.
Rotary switch Rotary switch
Channel No. ’6‘ Channel No.
Number of channels occupied: 4 736— Number of channels occupied: 3
"\ 4 channels —" 3 channels
CH CH
[} 1 2 3 4 5 6
w2l cl g vl 5| X | X|Y|Y 52| S| Y| Y|X
2D aE| 0| 0| % 58| o2 28 | a2
e U |23 CE| 38 SE | 3%
[ It |
(9) Transmissible distance varies with the diameter of cable.
0.3 mm? twisted pair cable .... overall length 150 m
0.75 mm? twisted pair cable .... overall length 300 m (150 Q termination required)
) The table below lists the specifications of remote host station and substation.
Item Host station (R I OH—=TM) Substation{ RAOH-TL].
Operating temperature 0~55T
Storage temperature —20~70T
é Operating humidity 3 0 ~ 9 0%R H (non-condensing)
g
& CHI(5V) 130mi 150m
3
7| G| CH2 (24V) 2 0mA 2 0mi
g
g CH3 (24V) 5 mA 5 mA
Dimensions (mm) 35(W) X150 (H) X117 (D)

Weight (kg)

0. 2

g No. of connectable substations (8 substations/host station) X 4 systems

% (I)\Iu%p ltigsremote inputs/ 128 points X 4 systems

[V

) Baud rate 768kbps

=

=]

2 Refresh time About 5 ms

Q

=

& Error check Inverted double transmission

5 Recommended cable Cable length

2 Oureia Termination

tsi Bi 1l istor

E Type Miker | Quede | B | R |

g CO~SPEV-SB(A)—IP —0.3mm | . |About$5.5/150mMAX |150mMAX | Built ining)
itachi

g Cable ]

= CO—EV—-SX-1P ~0.75 mm About ® 16 |300mMA X | 300mMA X | Reauires external
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10.1.2 1/0 Assignment and 1/0 Numbers
(1) For remote host station and substation, assign inputs and outputs as shown in Table 10-1-1.

Table 10-1-1 /0 Assignment Code

Kind of module Mod&l R 1/0 assignment code
Remote host station RIOH-TM Remote
Remote substation RIOH-TL —— (setting unnecessary)

(2) Determine 1/0 numbers according to Table 10-1-2.
Table 10-1-2 Determination of 1/0 Numbers

— TP . ——
%;\tn;ggem ateém ;i§a§egoty it Usable range

External Bit X [][s4[S][b][B] r I Remote host station No. (1 to 4)

St : i . 7
R . input Word WX Remote substation No. (0 to 7)
1o Y O] S : Slot No. (0 to 7)
i S
Extter:al Bit LIS |y g o, (00 to 15), decimal
ot Word | WY W12 Word No. (0 to 1)

Numbered 1

Numbered 0 to
7 starting from
_ the substati

Xa1100

Slot Slot ¥
0 1 2 0 1 X21115
5315 (10,5 .8 s2| £ x (x| v 2y |x
B3 = E3 ] ; S
£y |05 5 HEE Sk
T A 7
Remote system 2 Sl(?t . ) Sloot .
T T = Y11100
B8 x|y|y 2 .Ex|Y :
=E |33 =E |35 Y11115‘
Remote system 1 A
Y 10200
§
10.1.3 Name of Each Part Y 10215

;P Sets the channel number of host station remote area in which the leading I/0
] :/ module in the relevant substation is assigned.

row [o@ [ri]
Ruh
[—]

gg{‘tﬁ}?“ No.  Sets the number of 1/0 modules to be occupied by the relevant substation.

switc]

)

@
2
Q
&

@@@@@@@@@@,

] Output Hold Terminalis
] (1) Host station (RIOH-TM)

1€

g'i
S
1

Qutput_pold If a remote system is abnormal, data to be sent from the
remote host station module to CPU module is determined.

R ti
I terminal « OUT HOLD terminals shorted ... Remote data before occur-
- rEsm: rence of abnormality is held.
RAt .
ﬁ- [ End terminal - OUT HOLD terminals open ... All remote data is turned off

] Sending (cleared to zero).
terminal (2) Substation (RIOH-TL)
If a remote system is abnormal, output data of the output
module on the substation module side is determined.
Suaztaii:rlx OH~ TMi'iosthta(tRiOInOH -TW « OUT HOLD terminals shorted ... Output data before occur-
rence of abnormality is held.

« OUT HOLD terminals open ... Qutput data is all turned off.

)| . | .|

X,
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10.1.4 Wiring Method
(1) Wiring method of the remote |/0

— T

Pow

]
modules is shown in Fig. 10-1-2. S | O s
?—i‘{ 'G) Liomn
HITACHI I ®I
[ O Short-circuit for holding data to
OUTPUT| == be sent to the CPU module or data
HOLD Ll ©r to be sent to the output module in

the event of abnormally

InN A“L——‘l—
e [[]
=©snc>

TERM Pl Short«ciré&it for the beginniﬁg
ll‘ ©- and final modules (only when

j“ ] o using 0.3 mm? cable).
©
SH

D [E
]

:E: Fig. 10-1-2 Wiring Method of Remote 1/0 Module

Shielded twisted pair
cables

To next
Remote 1/0,

Ground cable

(2) Short-circuit TERM and A on the modules at both ends in case the cable has a diameter of 0.3 mm>.

RIOH T™M RIOH-TL RIOH-TL

Module at one end
e

AOQ »|short-circuit A o A
BO B —~5
SHD Module at the other
SHOO S sho [end

L
Short-circuit

-
TEAM TERMO TEAMOmemy 2 O CTRUT

A A O~ A O="
80| 80" | BO
Cabl i
SHDO/ able(0.3mm) SHD(/ Cable(0.3mmt) SHOO

(3) Connect a resistor of 150 Q (1/2 W or more) between A and B on the modules on both ends in case the
cable has a diameter of 0.75 mm2.

RIOH-TM RIOH-TL RIOH-TL
Module at one end
o
NYd 25 _ A0
B8O 3o 2o
Module at
SHDO @3 SHO the other end
—
TERMO TERMO TERMO
A O~ A O~_] A O-—}
Yol 80" | 8 O
Cable Cable
H|
SHOO™ | 0 78 mm) SHDO/ @ Tormm SHDO
160(1/2 W or more) 16082 (1/2 W or more)
(Connect between A and B.) (Connect between A and B.)
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10.1.5 Example of Remote 1/0 Program

Channel No.’

S IC)]
Slot 26 “%“gfi:‘l’l éme]s
0 N
g gl x|y
2P E W 22
“Ely |2 m B B (cH) | (c)
‘ L Sensor (X100) ‘ WY 1010( Y 10100~Y 10115)
WX 1000
A ( X 10000~ X 10015)
/ \ / \
q [G1[3] (oI
al= 2|3 "~ Ut "~ x]
= o | o o
ICEMEIE
GIIG] @@ . )
[o]15] (ola! Display unit

with decoder circuit

Thumbwheel switch

Explanation of Operation

(1) The number of ON/OFF times of the X100 CU 300
sensor X100 is counted by the counter r—‘ WX1000
Cu300. X101 CL 300

__‘

(2) The set value of counter CU300 is set by
the thumbwheel switch on the substation

side. HH BcDWYIO010,
TC300)

(3) The current value (TC300) of counter
CU300 is indicated on the display unit on
the substation side.

10.1.6 Troubleshooting

CProtected from overall system-down because of bus line system)

1,

i

(1) System is protected from overall inactivation even if a remote substation module becomes faulty.
Even though one of the remote substation modules becomes faulty in the above example, the other
substations maintain normal operation.

By the same principle, turning off power supply to one of the substation modules does not affect other
moduies.

Substation [
Substation

station |,

0
0y

[elacl@l

Host
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(2) In case host station cannot receive data:
In case the host station does not receive data from a substation for about 500 ms, the substation is judged
to be inactivated and the data of its channel to be sent to the CPU module is handied as follows.
@ When the OUT HOLD terminals are shorted, the value before occurrence of abnormality is held.
@ When the OUT HOLD terminals are open, all the data are turned to OFF (cleared to zero).
In case system-down occurs on all substations, the RUN lamp of host station goes off.
(3) In case a substation cannot receive data:
In case a substation does not receive data within about 500 ms, the RUN lamp is turned off and the data
of output module on the substation side is handled as follows.
@ When the OUT HOLD terminals are shorted, the value before occurrence of abnormality is held.
@ When the OUT HOLD terminals are open, outputs are all turned off.
(4) Wrong setting of rotary switch (substation)
Upon energization, the checks below are performed. If setting is wrong, the RUN lamp flickers at intervals
of 0.1 sec. In this case, correct setting and turn on power supply again.
Check if a station number (channel number) other than O to 7 is set.
Check if the set number of channels occupied is other than 1 to 8.
Check if the total of station numbers (channel numbers) and occupied channel numbers is other than 1
to 8.
Module reads the setting of each rotary switch only when turning on power supply.

OO e
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10.2 CPU Link System

10.2.1 System Configuration
The system configuration of CPU link is shown in Fig. 10-2-1.

“ .
Stat

‘o | N

4 . Setting
unnecessal

Rotary switch

Station
0© | Vo0

'Q Total number of
stations

(e}
2l ol e 2 c| o 53| C
P E Wl 2| P2 || | W 5Z| P Yo | Y
(=] (=3 — =]
ceg| U | A ~El U | 3 g

T ]

Host station / N Twisted pair cables (overall length 300 m)
\\ Station No.0 &\ Station No.1 &\ Station No. 2
WLO W Lo

WI.0 Recei

. | | - ~ eceive

I S’f;‘f ./ . | Receive \ a L area |
WL2 WL [ area WL2

: Receive / j : Send V 7 N \ Receive ]
Wi [ area WL5 [ area 7] WL e

. - Recei ] , I : ] C Send

Wy o Reewe s WL7 [ Receive /7 wL7 o

Fig. 10-2-1 System Configuration of CPU Link

(1) A CPU link system can be configured by connecting CPU link modules [IOLH-T] with twisted pair cables.
Up to 8 CPU modules can be linked.

(2) Data is sent and received using the CPU link area (bit/word common area: L/WL).
There are two CPU link areas, each consisting of 128 points/8 words. Therefore, CPU link can be formed
in 2 systems. One CPU link system is capable of linking 8 CPU’'s at maximum.

sziclol |, zlclol 9, szlclel |, |,

sEIP L E || 2Pl 2120 Y BE| P E 0| 0| %

ﬁgUEOOO Q??;UEEOO ﬂ?%UEOOO
| I I

Link system 1 Link system 2
Mountable in Link system 1 Link system 2
desired slot

W Lo WL 1000
1st CPU link area 2nd CPU link area
WLO W L1000
| ( o )
WL7 W L1007
WIL7?7 WL.1007
128 points/8 words 128 points/8 words

(3) Although each CPU link module in a single system is given a station number within O to 7 so as not to use
the same number doubly, station number O (host station) is absolutely required. In the host station, the
total number of stations connected in the same link system need be set.
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The CPU link area is composed of send area and receive area.

is set.

s in the same link system share identical data.

In the send area, the data of own station
This data is sent to each link area sequentially in the same link system. This means that the CPU’

(5) Unless CPU link is used, the CPU link area is usable as a bit/word common internal output.
(6) Transmissible distance varies with the diameter of cable.
0.3 mm? twisted pair cables ... Overall length 150 m
0.75 mm? twisted pair cables ... Overall length 300 m (150 Q termination required)
(7) The specifications of CPU link module are listed below.
Item Speciﬁcations
Operating temperature 0~55T
Storage temperature —-20~70TC
Operating humidity 3 0~ 9 0% R H (non-condensing)
o3
8 CHI(5V) 15 0nA
=8 e
a;,g e ion | CH2 (24V) 2 OmA
S5
CH3 (24V) 5 mA
Dimensions  (mm) 35(W) X150 (H)X117 (D)
Weight (kg) 0. 2
No. of connectable modules (Max. 8 modules/system) X 2 systems
g No. of link points (128 points/8 words) X 2 areas
58 Baud rate 768kbps
£8
7y Refresh time 1 0 ms X No. of stations (Note)
Error check Inverted double transmission
Recommended cable Cable length
- Termination
3 Outside Between Overall resistor
@ Type Maker diameter stations length
g o
2 CO—SPEV-SB(A)—IP —0.3mm , About #5_5/150mMAX |150mMAX | Built in module
S glgchi 100 a)
& able .
| CO-EV-SX—1P  —0.75mm About 16|300mMA X | 300mMA X |External connection
Note;
Be sure to mount an input module in slot O next to the CPU o] C o = o
module in case the total number of remote host station modules 55 P § gé’ ’g% - :5‘ ;&
. (=] — - -~
connected to CPU and the CPU link modules is 4 or more. &3 U T T | - o
D
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10.2.2 CPU Link Assignment
(1) Link No. assignment
Link number assignment is not required.
The link module mounted in a slot nearer to the CPU is numbered 1 and the one mounted in a slot farther
from the CPU is numbered 2.

g C I I
58 1% %0 8% B %
ozl U — — . Farther from"
- CPU, iy
A
/ \ Link No. 2 (L10000 to L1007F)
A
/\ Link No. 1 (L0 to station L7F)

Nearer to
cRU.

(2) Assignment of own station area
In the leftmost example shown in the figure below, the own station area corresponds to WLO to WL2,

Rotary switch Station No,
3 e Station No. 'O |1
0 7] Setting
s © Total number ) 3
of stations
sxl C | © =l C{ O ot
Dt L= .
sel P2l %% el PlEl M| %l 28
ezl Ul 35 aa|l U3 -7
I JLC

Iigfiton \_Twisted pair cables (overall length 300 m)
s /
!\ Station No. 0 S\ Station No.1 X‘ Station No. 2
) WLO WLo

o aslfg:? j i Receive\ 7 F \ greecaelve i
WL2 Wip [ area g Wil i

—_- Receive/ ] [ Send V 7 C \ E‘?é:aeive-
WLS area 1 WLs[ area N W L5 a

| Receive . S
WL7 area / WL7F sreec:we ~ WLl \. afé'a |

Setting must be made from the programming device by use of the CPU link parameter setting function.

c STA $3
INT St

INIO/. 11, iLiTINIKE JAIRIEIA i
MM D e $86 k™ -eiets
([NiT]
mode) 7 times
LINK AREA TOP END
No. 1 0 2
Example for
No. 2 3 5 Link area.
No. 3 6 7
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10.2.3 Name of Each Part and Wiring Method

A
[

(==
<
>

RUN lamp RUN

Iit during’m =| O
[exchange with}

CPU

||

BEE

:

el

1T

Shielded terminal

||

1L

{

[

IOLH-T

Module at one end
A O/Short-circuit
BO
SHDO
TERM

A
80|
SHD O/ Cable

Station No.

Each link modu}e is given a serial number which begins at 0 (irrespective
of module location)

H&\ Total number of stations

Sets the number of link modules used in the same link system. (Setting is
} required only at station No. 0; it is unnecessary at station Nos. 1 through
7.)

m OUT HOLD terminals

terminal

e} _Sthort~circuited ... Holds link data before occurrence of abnormal-
ity.
End O Open ... Turns all link data to OFF (clears all to zero).

terminal

Send
terminal

1OLH-T TOLH-T

Module at
'wO the other end

Short-circuit

TERMO TERM Oy >/———

SHDO/ Cable SHDO
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10.2.4 Example of CPU Link Program

System configuration 1

b Thumbwheel
switch Sensor 1 ( X 100) Sensor 2 ( X 101)
fwxw ‘7‘] fﬁ
52 G| © 52 €| © 52 €| @
28 U E| 1|00 28 G E L O 28 0 E|1,0
azm oo | A sl | 3 Mol | 3
[ N N = ]
IWY30
WY20 ~
[ 8] 9] 8] 8]« Display unit 1
» Display unit 2
- [8]8[g]8]
WLo———————— W L0 WLO
e N N
WL1 - WL1
WL1 / N \
WL2 WL2
WL2 N 7 hY

Explanation of Operation l

(1) The set value of counter CUS0 in each CPU module of station Nos. 1 and 2 is determined by the
thumbwheel switch of station No. 0.

(2) ON/OFF frequency of sensors 1 and 2 is counted with counter CU50 in each CPU module of station Nos.
1 and 2.

(3) The current value of the counter of station No. 1 is indicated on the display unit 1 of station No. 0, and the
current value of the counter of station No. 2 is indicated on the display unit 2 of station No. 0.

Programming

X100 CuUs0 X101 C U50
HH wLo=wx1o —— WLO Hi O— WLO
WY20=WL1 _”_ _'
WY30=WL?2 WL1=TC50 W WL 2=TC50
C P U 0 Program C P U 1 Program . CPU 2 Program
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10.2.5 Troubleshooting

Protected from overall system-down
because of bus line system

y

o
>
Link @

({jmar

|
©
g :
—
(1) System is protected from overall inactivation even if a link module becomes faulty.
Even though the link module of station No. 1 becomes faulty in the above example, the other stations
maintain normal operation.
By the same principle, turning off power supply to station No. 1 does not affect other stations.
(2) In case host station cannot receive data:
In case the host station does not receive data for a time period 6 times as long as the refresh time (480
ms max.), system-down is judged to have occurred. As a result, the RUN lamp of host station is turned
off and transmission is interrupted. Then, send request is issued to the substation at intervals of 9 ms.
When the normal status is restored in the substation, the host station automatically restores the normal
status to recompose the link system.
(3) In case substation cannot receive data:
In case substation does not receive data within about 500 ms, system is judged to be inactivated. In
consequence, the RUN lamp of substation is turned off and reception is awaited.
(4) Data transmission between CPU module and link module of H-200 in system-down status
@ When the OUT HOLD terminals are short-circuited, link data before occurrence of abnormality is held.
@ When the OUT HOLD terminals are open, link data is all turned to OFF (cleared to zero).
(5) Wrong setting of rotary switch
On energization, the checks below are carried out.
If setting is wrong, the RUN lamp of link module flickers at intervals of 0.1 sec. In this case, correct
setting and turn on power supply again.
@ Check if a station number other than O to 7 is set.
@ Check if the set total number of stations (only at host station) is other than 2 to 8.
(6) Duplication of station number
If the same station number is used doubly, transmission is not carried out. Instead, the RUN lamp of link
module flashes at intervals of 0.5 sec. In this case, correct setting and turn on power supply again.
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10.3 1/0 Link System with Upper-Level Models (H-300/700/2000)

10.3.1 System Configuration

1/0 link system can be configured with the H-series upper-level model (H-300, 700 or 2000) by mounting
a coaxial type host link module [RIOM] to the H-200.
System configuration is exemplified in Fig. 10-3-1.

e

1234 1234
SR I e
@ O — — — —
CS % 5’ :g *g /O /O Substation No. 0 Substation No. 1 DIP A
DIP switch IP switch
[ Coaxial cable .
H 300 | 4§
H-700  REM-MAH L]
H-2000 TN . g2 C :
o5 Substation| I , |1, |1 |1 = I, | Substation|I , |I
B8 P o AN A A 84l P |4 A1 6
ezl 0170|70| 70 3 u 0|1 0|70
H 200 RIOM H-200 RIOM
Host station Substation
area 0 area
_ A X32 point:
B Substation Y32 go;ntg Substation
0 area 1 (fixed) 1 area
— S X32 points
Substation 5
. _ _ Y32 points
(53122 v;;gxrx:it:) B 1 area ] (fixed)
%
B ] Fig. 10-3-1 1/0 Link System with Upper-Level Model
(1) Mount a remote host station [REM-MAH] to the upper-level model of H-series, and a host link module

[RIOM] to the Model H-200. Then connect them with a coaxial cable. An 1/0 link system has now been
composed. The RIOM serves as a substation.

The host station has a remote 1/0 area of 512 points. Each RIOM occupies input and output of 32 points
each.

(The number of occupied points is fixed.)

Therefore, Up to 8 RIOM's are connectable to each host station.

Host station is mountable in a desired slot for other than the CPU module of basic base and the power
module. Substation is also mountable in a desired slot for other than CPU and power modules.
Substation is provided with a DIP switch is used to set the substation number (station number). Set a
number within O to 7 in order starting from the one closest to the host station.
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(5) The RIOM is usable in parallel with the remote substation [REM-LOH] of the upper-level model.

&
g%
=5
' —f
| | | | | {
REM-MAH § £ £
8 z z
] - FRea
b=1
No \/
1
REM-LOH RIOM

(for H-300/700/2000)

(6) The specifications of RIOM are listed in the table below.

Specifications of RIOM

Item : Déscription ,
Operating temperature 0~557C
Storage temperature —-10 ~ 75 C
Operating humidity 3 0%~ 9 0%RH (non-condensing)
General CH1(5V) 50 0OmA
specifications Current consumption CH2(24V) 3 OmA
CH3(24V) OmA
Dimensions (mm) 70mm(w)X150mm( H )X110mm( D )
Weight About4 0 0 g
No. of connectable 8 RIOM’s/host station
modules
No. of link peoints Input 32 points, output 32 points/RIOM (fixed)
Baud rate 1. 5 Mbps
Transmission system Half duplex serial transmission, frame synchronization
Functional Meodulation system Base band
specificationsy.
Refresh time Max. about 15 ms/512 points (for 8 substations)
Error check CRC, sum check
Self-diagnosis System ROM/RAM check, watch dog timer check, transmission loopback check
Between stations 500m
Cable length
Overall length 500m
Transmission| Abnormal stati
path processing o Bypass system
Cable and connector Coaxial cable 5 D~ 2 V equivalent (shielded)
used Connector on cable side BNC -P-5DV (made by Hirose) recommended
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10.3.2 Concept of 1/0 Link
When RIOM is connected to host station (REM-MAH), the host station regards it as a 4-slot 1/0 (X16, X186,

Slot Slot
0 1 0 1 2 3
s= C | REM- gx(C o oo
8| P |man 28| P |X16{X16:Y16!Y 16
£z U : EELUL b | RIOM assi t (4-slot 1/0)
Wt ! H assignmen -8lof
@ : ® i © ,@ viewed from host station
Host station
@ SubstationNo. 0 ( RIOM )
H-200
l e
¥ [xisix16
52 C 1@ @]
58 p L@@
=] '
@) U YI6:Y16) p1oM assignment (2-slot hybrid module)
® | @ | viewed from substation CPU (H-200)
Fig. 10-3-2 RIOM Assignment Slot

0 1

Y16 and Y16, this order fixed.) On the other hand, a substation CPU (H-200) regards RIOM as a 2-slot
hybrid module (slot 0: X16, Y16, slot 1: X16, Y16). The area is linked between the host station and
substation. Input (X) of the host station link area is sent from the substation (input (X) corresponds to
output (Y) when viewed from the substation CPU). Output (Y) from the host station is fetched into the
substation (output (Y) corresponds to input (X) when viewed from the substation CPU). Therefore, link
areas correspond between the host station and substation as indicated by (a), (b), (c) and (d) in Fig. 10-3-2.

1/0 numbers of the RIOM are assigned on the host station side as shown below.

T
Input| X r | St s b
I
r:  Remote host station No. (1 to 4)
St: Remote substation No. (0 to 9)
T s:  Slot No. in substation (0 to 3 in system shown in the above figure)
Output| vy | r | St | s b b: Bit No. in module (00 to 15)

In the system shown in Fig. 10-3-2, RIOM numbers correspond as listed below.

Area _RIOM hwﬁber viewed from ’host st’atkim‘l‘ ~ |+ RIOM number viewed from substation CPU
@ X 10000~ X 10015 | | Y016~ Y031(WYO01)
® X 10100~ X 10115 Y116~Y131(WY11)
© Y 10200~ Y 10215 X000~ X015(W X00)
@ Y 10300~ Y 10315 X100~ X115(W X 10)
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This correspondence can be generalized as shown in Fig. 10-3-3.

—

H -300
crPU

.

Host ubste
station tion Slot
Kind _ No. No. Bit No.
00
01
o[
15
x| o | s <
01 (Output to
L host station)
15
00
01
2
15
r | St
00 (Input from
01 station)
3
15

~

—

RIOM address viewed from host station

Fig. 10-3-3 Address Correspondence of RIOM

Fig. 10-3-4 exemplifies an 1/0 link program.

Slot
BitNo. No.  Kind

16

17

: S
3
16 Y l
17 |s

: +

: L H-200
3 cPU
00

01

! S ,
15

il X

01 S

+
1
15

RIOM address viewed from substation CPU

<
o

Y300

(O—

Y26

Slot Slot
0 1 2 3 0 1 2 3 4 5
[ -
X16 1 X16
5= C ) 52 ClOI@ 5>
2 p REM X Y ‘Da P . - Bz & X Y Y
28 MAH |32 |3 ég b Nisivie 25|16 |16 |16 |16
®:®
1 RIO
X200 X201 Y 10300 i X1
| xam X , i xzo}g_x{zp X100
X161 X16:Y161Y16 : 'r
X210 Y 10200 ‘ X202 X203
—} —O— ®®iOO
- Slot
X220 0 1 3 M0 X0
- -
_’f_}?mi Y300 X210
i (=S
-X0
(b) Program on host station side X10010—-Y26 Y3?2(“%15

O~

(a) Program on substation side

Fig. 10-3-4 Example of 1/0 Link Program

When host station Y10300 turns on, substation X100 turns on.

When host station Y10200 turns on, substation X0 turns on.
When substation Y26 turns on, host station X10010 turns on.
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10.3.3 Mounting Method
(1) How to connect coaxial cable

Connection of the coaxial cable is exemplified in Fig. 10-3-5.

REM-MAH RIOM (RII)OMt~
i (substation substation
(host station) Gabets (gt
TXD-T TXD-T

RXD Oo— o—

RXD-R RXD-R
——0 bt

REM-LOH

(substation
No. 2)

RXD-R
=

TXD-R
=0
TXD-T

Oreet—
o RXD-T RO-T | s o RXD-T )
O— Oo— RXD-T O—a—
TXD-R TXD-R \ TXO-R
XD =0 ——O ——)

Fig. 10-3-5 Example of Coaxial Cable Connection

Connect TXD-T to RXD-R, and RXD-T to TXD-R. At the final substation, connect TXD-T and RXD-T. Fig.

10-3-6 shows the location of DIP switch and examples of s

(2) How to set substation No.
Substation No. is settable by the DIP switch on the 1F circ

Loopback check pin

Substation No. setting switch

Fig. 10-3-6 Setting of Substation No.
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witch setting.

uit board of RIOM.

A AR A

1 2 3 4

EEEE

—OFF~

RIOM
(substation
No. 3)

TXD-T

Substation at
the end of system

0% 20+0x 21 +1x224+0x 23
=4

(Indicates substation No. 4)

LBy

—OFF—

(Indicates substation No. 5.)
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(3) Caution on mounting

@ Processing of coaxial cable end
For coaxial cable, the shielded 5D2VTXE (Fujikura Densen make or equivalent) or 5D-2VCCY (Showa
Densen make or equivalent) is recommended.
For connector, the BNC-P-5DV (Hirose make or equivalent) is recommended. For processing method,
refer to “Processing of coaxial cable end” in the “Manual of H-series remote 1/0 module (for coaxial
cable)” (H-C001-1).

@ Caution on installation in control panel
When connecting a cable provided with a straight type coaxial connector to the remote module, the cable
stands out by about 70 mm from the front panel of the module as shown in Fig. 10-3-7. So take this
into account when designing a control panel.

Approx. 70 mm

Front panel

A

\ Side face of H-200 case

Fig. 10-3-7

@ Caution on wiring of coaxial cable
Separate the coaxial cable from the input/output line and power line. If the coaxial cable cannot be
routed separately, then utilize a rigid metal conduit.

Coaxial cable Other signal lines
4 £ Rigid metal conduit
‘ /| )
Ve
/]

L L i i

7 AR N NI
4 Separate 30 cm or more. % N
4 N\
] N \
y AASNRNNN\,
=
y Coaxial cable of
;M Power line remote module
A
”
A Note: Weld the joint of metal conduit and
q ground the conduit to 100 Q or less.

Fig. 10-3-8 Separation of Wires with Conduit or Duct
Fig. 10-3-9 Separation of Wires with Rigid Metal Conduit
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10.3.4 Maintenance
If transmission is impossible with the RUN lamp remaining off, the check below is required.

(1)

Loopback check (impossible during operation)

@ Purpose: Check whether or not an individual remote module is normal.
This check aims at an individual remote module alone indifferently to other remote modules.
Therefore, this check cannot be conducted during operation.

@

@

Check method

Procedure .

Connect coaxial cable (betweéh TXDR and RXD-R, and
between TXD-T and RXD-T).

Fit short plug to the loopback check pin.

Turn on power supply. Check will start.
If the RUN lamp comes on, the module is normal.
RUN lamp flickers, the module is defective.

If the]

Troubleshooting

( RUN lamp does not light. )

Occur frequently?

Host station energized?

Host station normal?

Cable firmly fastened?

RUN lamp

Loopback check pin 10
Short plug
Or

Eo

Caution: Before operation, pull out the short plug.

Appears to be a temporary
phenomenon due to noise, etc.

Energize host station.

Separate the cable or unit from
noise source.

Secure an adequate distance from
the power line.

Minimize the length of transmission
cable.

side.

Localize cause on host station

NO

Fasten cable firmly.

Contact our service representative.
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(3) Method of localizing abnormal location
Remote error occurs in the host station if even one of the substations or cables connected to the host
station does not function. In this case, operation cannot be carried out. However, forced operation is
possible when operation parameters in CPU setting on the host station side have been set so as to continue
operation despite a remote error. At this time, the abnormal location can be assumed to be around a
substation where the RUN lamp is turned off or input/output is disabled.
Conduct a loopback check on such a substation. If the substation is normal, then cable is defective.

[Example] Check cable.

1 ( Check substation.

Host ]l ][ lrul ll jﬂ

H-300 [station iy w1/ i /
= = (mm] | | |
J AN AEE TR \
\

)( )
RUN lamp lit Substation (RIOM) \RUN lamp turned off

2
- 1l ] ] | [ 10
H-300{station W\ Vg Ry Wiy WX
(wan ] =4 (o] | /3 [
1N ARRY VAR ‘\ 71N SN

\RUN lamp turned off

Check substation.
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11. USAGE OF ADVENCED FUNCTION MODULES

11.1 Assignment of Analog I/0 Modules

(1) Mounting and 1/0 assignment
Analog 1/0 modules can be installed in desired slots for other than the CPU module and power module. But
they cannot be mounted at the remote end. Mounting of the analog 1/0 modules is exemplified below.
At the time of 1/0 assignment, analog I/0 modules are all assigned as 8-word modules. Analog input and
analog output are assigned as WX8W and WY8W.

(Example 1) Basic base (Example 2) Basic base Expansion base
[

l&;bcer—iwmv q‘s_zaco.—«m B.Z‘cv—*:\l

5EP|35|3|38|2 3 28 P2 3|3 28333

Raly|l® |8 | ola| o LR ylB BB ~B| BB ®

Analog input  Analog output Analog input Analog output

Example of Analog 1/0 Module Mounting

(2) 1/0 numbers
The 1/0 numbers of analog modules are listed in Table 11-1.

Table 11-1 1/0 Numbers of Analog Module

I TFu 7 AN (WX8W) B Analog output (WY 8 W)
s | %5 AGH—1, 1V R "AGH-0, OV AGH-0D,0DV
0 WX0 WY O WY 0
1 WX 1 WY 1 WY 1
2 WX 2 WY 2 -
NE WX 3 WY 3 -
Y 4 WX 4 = =
gg 5 WX5 — —
6 WX 6 = -
7 WX 7 = -
1 WX1Q WX11, WX12, WX13, WX14, WX15, WX16, WX17 _|WY10,WYIl,WYIZ,WY13| WYI10. WY1l
5 |0 WX100, WX 101, WX102, W X103, W X 104, W X105, W X106, W X107 |W Y100, W Y101, W Y102, W Y103 W Y 100, W Y 101
g 1 WX110,WX111, WX112, WX113, WX114, WX115,WX116,WX117 WY110, WY 111, WY 102, WY 113 WY110,WY 111
=% S : ! H
E.3 : i

(3) Data configuration
Analog data is set in the low-order 8 bits of 1 word (16 bits). The high-order 8 bits are all set to “0’".

bis by b1y bz bn b by by by by bs by by by by by

(
WX 0orWYO ) 0 0 l 0 ‘ 0 0 0 0
( channel No. 0 ) 2728 25 24 23 22 9l o
Unused (all set at 0) Analog data
0 0 0 0 0 0 0 0
WX1orWY 1
( channelNo. 1 )

Unused (all set at 0) Analog data
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@)

Example of program

‘Computational Formula

Y = X % A 4+ B (computational formula)
X: Analog input (assigned to WXO0)
Y: Analog output (assigned to WY10)

A: 5 (decimal constant)
B: 30 (decimal constant)

Programming

}_

Analog modules have a resolution of 8 bits.

Analog input

WRO=WX0x 5
WY10=WRO0O +3 0

between analog data and digital data is shown below.

Data is all BIN.
_Type | A— D conversion (input) | D A conversion (output)
ggmt 4 ~20mA—00~FF | 00~F F—4 ~20mA
goltage | 0 ~10V—00~FF | 00~FF—0~10V

=
=3
a
2 CPU AGH | AGH
3 —1 —0
2
]
[
Analog
Y WXo WY10 ~ output

They come in either current or voltage type.

WRO < analog input (WX0) * 5 (constant)
Analog output (WY10) <« WRO + 30 (constant)

The relation

« In case BCD data is necessary, data can be converted into BCD by issuing BCD (d, s) instruction.
+ In case data is to be output to an analog output module after BCD computation, data need be converted
into BIN by using BIN (d, s) instruction.

(5) The specifications of analog modules are listed in the table below.
Model | T i g o
ltem AGH-1 AGH-1V|AGH-OV | AGH-0DV
Type Current input Current output Voltage input Voltage output
Range 4 ~20mA 0~10V
Resolution 8 bits 8 bits
Conversion time 1 ms 1 ms
Overall accuracy (1%+1 bit ) +1% +(1%+1 bit ) +1%
No. of channels 8 4 2 8 4 2
Isolation means Photocoupler Photocoupler
Isolation between Not provided Not provided
channels
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(6) Application example of analog module

Explanation of Operation

@ Temperature is measured and displayed on the 7-

segment display.
WXO0 Y100 Y200 g play

| § |
WX 7 Y115 Y215 @

If temperature is lower than 65°C, the heater turns on.
c 5 At 65°C or higher, the heater turns off.
5= %0 | B,
E % 5 Tz‘g §§ éé ® Assignment :
<E| ™% &3 Temperature data ... WX0
WX0 L wv2o Heater output ... Y100
Y100 —t Display (2 digits) .. WY20 (Y200 to Y207)
4 ~20mA Dl B
P

O \ 4&)nvmer ' 7 ent displa;
Heater -segm pay

(with decoder)

sT;glgre rature Converter
LProgr'amkming‘
BCD
b— BCD (WY20, WX0) WY20 «— WX O0(BCD)
Y100=WX0 <65 WX 0 <65 - Y 100 <1
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11.2 Counter Module

(1) Explanation of operation

Increment type,
10 kHz max.

Red (power supply)

Green (phase B)
White (phase A)

(3]

-phase encoder

Explanation of Operation ]

Counter module

PS (CTH)

CPU

1/0

Count-up

Count-down

@ Two-phase pulse signal (10 kHz max.) from the
encoder is fetched to compare the set value and
currnt value.

Count-up or count-down operation is determined
depending on the phase difference of pulse inputs of
phases A and B.

Changeover from count-up to count-down operation
and vice versa is controlled so that current value
does not change by 1 pulse.

When M (marker) turns on,
current value is reset to

@

Phase A 1L L f1L_f 1

“0000.”

—= |* Phase B is 90° advanced to

N [ T e TN (S R
Phase B ).
I‘- Phase B is 90° delayed from
phase A. A

phase A.
ON
M (marker) J
4
3 3
2
Current value
0 0
R == ]
R 5 c—}
QL .
Curéegtcvalue register [ ——y EE l M & Shown at left is a block
] —> I diagram of the counter
<y : module. Four set values
At ) Preset data register l can be assigned.
n :
- |
= 5
Q - Set value register 8 .
- C U set value g
' > cCuU,_7 —>| E&
CU. 8
cu, ,
—_—— Control register ]l:D
L}
K—= [ Status register 76:’
= OUTO
L_————>} OUTcontrol register T=> 58 oOuUT1
] 23 ouUTz2
< [SR=] ’ OUT3

Base

Counter module block diagram

] External wiring
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(2) Mounting and 1/0 assignment

The counter module is mountable in a desired slot for other than the CPU and power modules. However,
the counter module cannot be mounted at the remote end.
At the time of 1/0 assignment, this module is to be assigned as FUN3.
(3) Register
The register configuration of counter module is shown in Fig. 11-1.
Slot © 1 2
C C 1 I
Power
1 P T / J
PPV oy Wn 0 0
| l
f ]
L R RRRRRE—— b8 b7 b0 b 15 --esmeeee oo b8 h7--ooemeee bho
WX 0 WYO0
WX1 Current value of counter WY1
K16 eeemeee e X8 X7 momeeeeeea xo WY2 Preset data of counter
L 1‘ O|U| | _||_|M|C| WY3 Set value C U 0
ABP =D I=M2 gl g > 1= 1=|c1p
Cu2 CLIB CUO | CUL|EIE] wyq Set value C U1
] l I
Status register wWY5
WY6 Set value C U 2
WY7 Set value C U 3
Y 95 --mrmme e Y 88, Y87 --oormmmmmeee Y 80
0|0|=0/=/al |o[Uu]o|=[0|=|M|C
UUZUSLEFFUOUIEP
T|T T CL T T
El2 3 R C|C|O 1

Control register

Fig. 11-1 Register Configuration

@ Control register

Specifies operation of the counter module. 1/0 numbers of the control register are given in Y 180

to Y[ ]95 (C_]: slot No.). The functions of control register are listed in Table 11-2.

Y95 Y94 Y93 Y92 Y91 Y90 Y8 Y88 Y8 Y8 Y85 Y84 Y8 Y82 Y8l Y80

010 0 f O|lU]| O 0]

vului=1U]|=|4cL ElF | F Uuj=|U|=|M|C
Control T|T|2|T]3]C¢ T|o|T | 1|E|P
register E 2 3 Iﬁ C C 0 1

!

Unused (Don'’t care)
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Table 11-2 Functions of Control Register

No. Code ) ‘Flag'ﬁa'mé o 1 v ; ‘ V ‘F'unction

Changes current value to preset value.
1 C p Counter preset I—L (Counter does not operate while this flag is at “1”))

0 | Invalidates marker terminal input

2 M E Marker enable - —
1 Validates marker terminal input.
Marker terminal ON: Current value — 0
_ — 0 | Holds = flag.
3 0 ~ 3 = flag clear
1 |Clears = flag.
0 Qutputs the contents of > flag to the output terminals OUTO to
OUTS3.
4 OgT - OgT OUT control 1 S%t’%gts the contents of = flag to the output terminals OUTO to

Each of OUTO0 to OUTS3 is controllable independently.

O | Does not clear underflow flag (UF).

5 U F C Underflow flag clear Clears underflow flag (UF).

1 | (Underflow flag is not set (or does not change from 1 to UF) despite
underflow when this flag is at “1.”)

0 | Does not clear overflow flag (OF).

6 O F C Overflow flag clear Clears overflow flag (OF).

1 | (Overflow flag is not set (or does not change from 1 to OF) despite
overflow when this fiag is at “1.”)

7 E Counter enable 1 | Enables counter read and write from CPU.
8 ALL CLR All clear 171 | Clears current value of counter and all flags.
1
ouT E Forced output (Note 1) Forcibly turns on external output terminals QUTO0 to OUT3 of the
9 counter module when setting “1” to OUT0 to OUT 3 (indifferently to

the result of comparison between the current value and set value).
Each of OUTO0 to OUT3 is controllable independently.

Notes:
1. Forced output is possible when forced output data is set to OUTO through OUT3 with OUTE (forced output)
at 11111.

Contents OuUT Forced output
of >flag control OUTE

g7 External output terminal

N s

Lo
-

Contents O :
of = flag 1

Forced
output
data

2. At the time of initialization, be sure to make the following setting.
“1” > E, ME
§7 (1 scan pulse) — ALL CLR
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@ Preset data register

Presets current value. [Preset data] is fetched as [current value] by turning the counter preset [CP]

of control register to | (1 scan pulse).
@ Set value register
Four kinds of set values can be written in CUO to CU3.

Current value is compared with set value, and the result is output to the status register and output

terminals (OUTO to OUT3).

@ Status register

Indicates the operational status of counter module.

The result of set value and current value comparison, or overflow/underflow of current value is indicated.

The functions of status register are listed in Table 11-3.

X15 X14 X13 X12 X11 X10 X9 X8 X7 X6 X5 X4 X3 X2 X1 X0

> =1>] = >Sl=>|=|M]|C
Statws | A | B L \L Mg | QY \’_, \L c|p
Cu2 Cus CuUo CU1 E|E
Table 11-3 Functions of Status Register
No. Code Flag name Function

Preset end flag

Indicates that preset data has been fetched as a current value of counter.
When CP = ﬂ , “1” is changed to CPE.

Marker enable set end
flag

When marker enable (ME) of the control register = “1,” “1” is changed
to MCE.

3 | (CUO~CU3)

When current value = set value, “1” is changed to = flag.

= flags of CUO to CU3 are set in response to CUO to CU3 set values.
These flags are not cleared (or held) until = flag clear of the control
register is turned to “1.”

>
(CUO~CU3)

> flag

“1” is changed to > flag only when current value is larger than set value.
> flags of CUO to CU3 are set in response to CU0 to CU3 set values.

51 U F

BIN mode

Set to “1” when current value changes from 0 to FFFF.

Underflow flag

BCD mode

Set to “1” when current value changes from 0 to 9999.

This flag is not cleared until underflow flag clear (UFC) is turned to “1.”

BIN mode

Set to “1” when current value changes from FFFF to 0.

Overflow flag

BCD mode

Set to “1” when current value changes from 9999 to 0.

This flag is not cleared until overflow flag clear (OFC) is turned to “1.”

u A, B, M, ¢

Input signal flag

Indicates ON /OFF status of input signals A, B, M and from terminals.

® Current value register
Outputs current value of the counter.
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