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LIMITED WARRANTY

Hitachi, Ltd., warrants its products to be manufactured in accordance with published
specifications and free from defects in materials and./or workmanship.

Hitachi, Ltd., warrants its products against defects in parts and workmanship for one full
year from date of purchase.

HITACHI, LTD., MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED EXCEPT AS
PROVIDED HEREIN, INCLUDING WITHOUT LIMITATION THEREOF, WARRANTIES AS
TO MARKETABILITY FOR A PARTICULAR PURPOSE OF USE, OR AGAINST
INFRINGEMENT OF ANY PATENT. IN NO EVENT SHALL HITACHI BE LIABLE FOR ANY
DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR COSTS,
CHARGES, LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE PRODUCT OR
THE USE OF ANY PRODUCT.

SOFTWARE UP-TO DATE POLICY

Hitachi, Ltd., constantly reviews its software so as to incorporate the latest technology.
Hitachi reserves the right to make changes to any software to improve reliability, function,
or design. Hitachi cannot be held responsible for any errors in its software.



SAFETY AWARENESS SUMMARY

The following are general safety precautions which must be observed in the application,
operation, and maintenance of this equipment. Failure to comply with these precautions
or the other caution statements in the manuals violates safety standards of design,
manufacture, and intended use. Hitachi assumes no liability for the user’s failure to
comply with these requirements. This summary, and the caution statements in the
manuals, represent warnings of certain dangers of which we are aware. You, as the end
user of the equipment, must follow these warnings and all other applicable precautions,
inciuding codes and laws, to achieve safe application and operation of this equipment.

Safety Disconnects

As outlined in the manuals, you must provide means to disable the control and power
circuits to guard against unexpected or sudden motion or energization of equipment
during operation and maintenance. NEVER WORK ON WIRING WHICH IS ENERGIZED.

Care in Programming and Precautions Against Equipment Failure

The user must follow procedures as indicated in the manuals and as dictated by sound
engineering judgment. Mistakes in programming may result in sudden or unexpected
motion or energization. To protect against programming errors or equipment failure, you
must provide physical guards and cages to prevent physical contact with equipment, and
back-up safety equipment independent of the programmable controller; the latter includes
overspeed protection, overtemperature protection, and electro-mechanical stop switches.
NEVER DEPEND ON SOFTWARE OR CONTROLS TO PROTECT PERSONNEL WITHOUT
PREPARING APPROPRIATE LOCKOUTS AND EQUIPMENT GUARDS.

Warning Devices

The user should provide audible and visual warning devices to warn persons to get clear
of machines before they start. The user must properly program the programmable
controller to operate these devices before the machine starts.

Environmental Requirements

This equipment is not suitable for use in an explosive atmosphere. If inputs or outputs
are wired to devices in an explosive atmosphere, you must insert appropriate approved
electrical barriers in the wiring conduit, install the equipment in explosion—proof cabinets
and wire the installation according to the appropriate electricai code (ex. National Electric
Code.) The other environmental requirements in the manuals must also be met, otherwise
equipment failure could cause personal injury or property damage.

Do Not Service or Adjust Internal Parts

Personal injury may result from unauthorized servicing or adjusting parts inside the
cabinets.




Prevent Spillage of Liquid onto the Equipment

Personal injury could result if any liquid is spilled or poured onto this equipment. The
equipment is general purpose (NEMA Type A) and not waterproof.

Prevent Entry of Foreign Matter into the Equipment

Permitting metal chips and/or other foreign matter to enter the equipment could cause a
short—circuit that could result in personal injury or property damage.

Keep the Plant Free of Vermin

Rodents, like rats and mice, may chew on cables and equipment. This could cause
personal injury or property damage.

Do not Install the Equipment Near Strong Magnetic Fields

Operating the equipment near a strong magnetic field could cause malfunctions that could
result in personal injury or property damage.

Protect From Shock and Vibration

Subjecting the equipment to shock or vibration could cause malfunctions that could result
in personal injury or property damage.

Dangerous Voltages

Dangerous voltages are present whether the equipment is running or not. These voltages
could be inside the programmable controlier enclosure or in external control devices.

Danger of Manually Operating Limit Switches or Pushbuttons

Never operate a limit switch by hand. The resulting motion could cause personal injury.
If you plan to operate a limit switch, be certain that you are clear of any other moving
parts, then use a long wooden pole. Do not operate a pushbutton during checkout or at
any other time unless you are sure what action the pushbutton causes, and are sure
nobody is near any part that might move or be energized unexpectedly.




“RUN/STOP” SWITCH CAUTION

The “RUN_/STOP” switch only stops execution of the
ladder logic program or Hi—-Flow program. Digital and
analog outputs are left in the active state when
execution stops, unless the optional rungs described
in the CPU manual have been added. The “RUN/
STOP” switch does not affect the operation of C-
language or FA—-BASIC language programs. Outputs
can still be produced in response to C-language or
FA-BASIC programs, or by the action of programmers
typing in commands in these languages, while the
“RUN/STOP” switch is in the “STOP” position.

DO NOT DEPEND ON THE STOP SWITCH TO STOP
MOVING PARTS OR TO PREVENT UNEXPECTED
MOTION OR ENERGIZATION. USE HARDWIRED
SAFETY STOPPING DEVICES, AS EXPLAINED IN
THE CPU MANUAL. ALWAYS DISCONNECT AND
LOCK OUT POWER AND CONTROL VOLTAGES
BEFORE WORKING ON ELECTRICAL CIRCUITS OR
PARTS THAT CAN MOVE.
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General Specifications

Supply voltage

100-120 VAC, single-phase
50/60 Hzt4 Hz

Supply voltage

range

85-132 VAC

Permissible duration of

momentary power failure

10 ms or less (at rated input)

Temperature Operational 32 to 131 °F (0 to 55 C)
Storage —4 to 158 °F (-20 to 70 C)
Humidity Operational 30—90% RH
Storage 10—90% RH

Vibration resistance (Max)

5.8 m/s® (1000 rpm)

Impact resistance (Max)

98 m/s®

Electrical noise tolerance

Noise Voltage 1,200 Vpp
Noise duration 1 usec

Noise frequency 50 Hz

Voltage resistance

1,600 VAC, 1 min. between each external

AC terminal and case

Insulation resistance

5 MQ or more as measured with
500 VDC insulation resistance meter
between each external AC terminal

and case

Resistance to ground

Less than 100 ohms

Dust/gases

0.1 mg./m?® or less; no corrosive gas

permitted

Cooling method

Natural cooling
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Programming Terminal
PSE o Specifications

Supply voltage

100—120 VAC *12% single-phase 50/60 Hz+4 Hz

Power re- Continuous 130 VA
quirement Surge 6,000 VA
Temperature Operationatl Storage
50 to 95 °F 23 to 122 °F
(10 to 35 C) (—5 to +50 C)
Humidity 40—80% RH 10—98% RH

Vibration (Max)

4.9 m/s2, 17 Hz vibration applied for 30 s

Dust

0.1 mg/m? or less

Dimensions

EL cover closed

400 WX110 HX350 D (mm)

EL cover open

400 WX230 HX350 D (mm)

Weight

Approx. 4.5 kg (10 Ib)

viii




PREFACE
This CPU manual is devoted to the use of CPU, consisting of the following 3 chapters.
Chapter 1 explains the basic use of the CPU and its maintenance.
Chapter 2 describes the operations of the CPU in detail.
Chapter 3 is concerned with the knowledge which should be useful to persons interested in the

function to link with the host computer.

Reading of this manual helps provide correct and optimum use of CPU.

NOTE

The word "CPU" and/or "CPU Module" means "2 « " and/or
"2 « E" and/or "2 « H" and/or "2 « Hf" in this manual.
And Photographs of CPU in this manual are those of 2 o .

This manual supports the following system versions:

Compact PMS Version 5.0 Revision 0.0 and later
PSE « LADDER Version 5.0 Revision 0.0 and later
CPMS load system CPMS Load System For Windows® 06-00 or later

Windows® | CPMSE load system CPMSE Load System For Windows® 06-00 or later

Ladder Drawing System | Ladder Drawing System For Windows® 06-00 or later

PCs : Programmable Controllers
2 « : HITACHI-S10/2 «

2« E : HITACHI-S10/2 ¢« E

2 ¢« H: HITACHI-S10/2 « H

2 ¢ Hf : HITACHI-S10/2 « Hf

* Microsoft® Windows® operating system, Microsoft® Windows® 95 operating system and
Microsoft® Windows® 98 operating system are registered trademarks of Microsoft
Corporation in the United States and/or other countries.
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1.1 Before Using the PCs

Before using the programmable controller PCs, note the following:

(1) The PCs is a product using electronic circuits and processor technology, requiring the

following consideration:

(D The PCs is not fireproof, dustproof, or dripproof. When installing the PCs, encase it

in a steel, dustproof, dripproof cabinet.

/ / le——— Steel cabinet

T CPU unit

= |

"ﬂ L T I/0 unit

(2) Make sure that temperature, humidity, atmosphere conditions, and other

environmental parameters are to the specifications:

Parameter Specifications
Temperature 0t055C Check whether the environment
Relative humidity | 30% to 90% conforms to the specifications, as
(no condensation) necessary.
Atmosphere No corrosive gases
Vibration None
Shock None
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(® Install a fuse to protect the output module against load short-circuits. Make sure
that the fuse is suitable for the rating of the load. If an inappropriate fuse is used, a
short-circuit of the load will burn the PC board or case.

Fuse

o™N0

P C S +— Power supply

P Load

@ Do not share the ground wire connected to high-voltage equipment with the PCs.
Ground the PCs with a separate wire conforming to Class D grounding (*) or better.
It is best to weld the ground wire to a steel frame of the building. (For details, see
the Wiring Manual (SAE-4-001.)

O
o i e

‘ ---n\\\\\\\\\\\\\ ,
e

Cabinet ground

PCs unit

LK
-
Separate by =

15m or more. Steel frame of building

Do not ground to
the same point.

* Class D grounding is defined in the Technical Standard for Electrical Facilities of
Japan. This standard states that the grounding resistance must be 100 ohms for
equipments operating on 300 VAC or lower and 500 ohms or less for those to be
shut down automatically within 0.5 second when earthing occurs in low tension

lines.
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(® Do not install the PCs in or near a cabinet in which an inverter or another high-
voltage device is included. If such installation is unavoidable, install a shielding
plate to shut out electromagnetic and electrostatic induction to the PCs and its

cables.

(® Even a partial failure may affect the entire system. The emergency stop circuits of
the device into which to incorporate the PCs should be made up of external relay

circuits.

(@ If the PCs incurs failure, the user must not attempt to replace internal parts. Replace
the entire module. (Otherwise, internal parts may be damaged.)

Installing a terminal block
Two types of terminal blocks are available : one-row, 20-point terminal block and
two-row, 40-point terminal block. You cannot use a 40-point terminal block as a
substitute for the 20-point terminal block. Use a terminal block that is suitable for a
specific module. It is probable that the 20- and 40-point terminal blocks will be
erroneously interchanged particularly when the digital I/O module is used.

Therefore, see the table below and exercise care not to make a mistake.
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| CPU Unit |

Use 40-points terminal blocks for all CPUs.

Station module (LWS010) : Use 20-points terminal block.
Power module (LWVO050) : Use 20-points terminal block.

1/0 Module
. Number of L Terminal
Kind Type : Specifications
Points Board

LWIO00 | 32 points 100-120 VAC contact input | 40 points
AC | LWIO50 | 16 points 100-120 VAC contact input | 20 points

Input PDG330 | 16 points 200 VAC contact input 20 points
DC LWI100 | 32 points 12-24 VDC contact input 40 points
LWI150 | 16 points 12-24 VDC contact input 20 points

LWOO000 | 32 points 100-220 VAC, 12-110 VDC | 40 points
contact output
LWOO050 | 16 points 100-220 VAC, 12-110 VDC | 20 points
contact output
AC/DC | LWOO060 | 16 points 100-220 VAC, 12-110 VDC | 40 points
Output contact output

(Independent contact)
PDS360 | 16 points 100 VAC, 12-110 VDC 20 points
contact output (with fuse)
PDS330 | 16 points 100 VAC triac output 20 points
AC (fuse attached)
LWO200 | 32 points 100 VAC triac output 40 points
LWO100 | 32 points 12-24 VDC Transistor output | 40 points
DC | LWOI150| 16 points 12-24 VDC Transistor output | 20 points
(with fuse)
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B When expanding or changing peripheral equipment

@ When expanding or changing peripheral equipment, check the PCs for abnormal conditions

as described in "1.8.1 Preventive maintenance.” Particularly, note the following points:

@ Power supply voltage
* Check the power supply voltage and its waveform.
* Is the voltage dropping?
* Does the noise on the power supply line cause a problem?

/

Ground wire

Power
supply P C S

voltage ———e

@® Ground wire
* Check the ground wire.
* [Is the ground wire connected to another ground wire?
* Is the ground wire separated from the ground wire of the high-voltage cabinet?

PC Another
5 device

N

Correct Incorrect

Check whether signal cables such as remote I/O cables are sufficiently separated from the power

cord.
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1.2 Name of Each Part and Its Function

@ CPU Unit

Basic CPU Mount Base

CPU Module

/

CPU Power Module

@ 1/0 Unit

I/0 Mount Base -—.

I I/0 Mcdule
Station Module
I1/0 Power Module
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1.2.1 Name and Function of Each Part of CPU
@ CPU Mount Base

(1-D CPU Mount Base

-5 Mounts the CPU Power and CPU modules
Q-D and is used for fixing the modules onto the
——
5 user board.

(1-2) Connector

Connects the CPU Power and CPU module

electrically.

@ Mounting Holes
Are used for mounting the CPU onto the

=

user's vertical panel.
Earth Terminal (M4)
Screw hole used for grounding the CPU Unit.
(The resistance between the grounding points
and earth must be less than 100 ohms.)
@ Insulating Bushing
A part to insulate the CPU from the user's

panel.
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(@ CPU Power Module

(-1 POWER ON LED

Is lit when power is supplied to the CPU.
@ Power Supply Terminals

Used for 120 VAC power to the CPU.

@ Line Ground

Ground terminal of the power line filter.

Terminal Block Mounting

(2-5 Voltage Check Terminal (12 VDC)
(For use by HITACHI service personnel)
Is used for measuring the voltage given to the
CPU (12 VDC to GND) External wiring is
strictly prohibited.

Voltage Check Terminal (5 VDC) (For
HITACHI service personnel)
Is used for measuring the voltage given to the
CPU (5 VDC to GND) External wiring is
strictly prohibited.

@ Voltage Check Terminal (GND) (For use by
HITACHI service personnel)
Ground terminal (0 VDC) of the circuits
within CPU. External wiring is strictly
prohibited.

Frame Ground

Connect this ground to the CPU unit mount

base .
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(3 CPU Module

@ Indicator

Indicates the operating status.

@ Can be programmed to display various info.
RUN/STOP/SIMU. RUN Key Switch
RUN: CPU operation (RUN status)
STOP: CPU stop (STOP status)
SIMU. RUN: CPU simulation
(SIMULATION RUN status)
Ascertains a program operation by turning
ON and OFF the input points through the

programming device instead of external

3=

3=~2

input/output.

@ PROT. OFF/PROT. ON/RESET Key Switch
PROT. OFF: Enables the entire write-enable
area of the memory to be modified. No

protection.

PROT. ON : Disables write operation to areas
(protect) other than the ON/OFF status
memory of the sequence program (called the

I/0O memory).
RESET : Sets the I/O memory except K. C.

DW, FW. to OFF ('0') state. CPU stops.
(The same as the power recovery)

-10-
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j S10/2 aEI

 — E«:ﬂl """"""
@ . ~ Relayt 2|

Qrracrn

PCs OK External Output Terminal
pcs side Contact Capacity

100 VAC 1A MAX.
30 VDC 2A MAX.

____;w?_\ The contact is made open by any of STOP,
| = SIMU. RUN, power failure, PCs failure

] (CPU failure) and rewriting during RUN
(under the following conditions).

When the 2 « H or 2 « Hf | Other than the case on
uses ladder or CPMS the left
Version 5.0 or later
7z | PRESET DATA

w0 no no

S | REWRITE

E up

=

% 'S | INSERT/DEL no J

(a7

no : The PCs OK is not opened.

~ : The PCs OK is opened for one sequence cycle during rewriting.

SHD : Terminal used for the external wiring shield. Connect to the ground as

necessitated, as it is not connected internally. (SHDs are connected with each other.)

(3-5) RI/O1-RVO2 Connecting Terminal

Connecting terminals for remote I/O 1024 points, No. 000 to 3FF, are supported on the

RI/O1, and 1024 points, 400 to 7FF, on the RI/O2.

-11-
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STOP/RUN External Input Terminal
Used for switching RUN/STOP externally by remote operation. Stopped if shorted.

(3-7> HOST COMPUTER LINK I/O Terminal

URX-H ) - HIGH side
\ Terminal for signals received from a host
computer
L’ - LOW side
UTX-H - HIGH side
\ Terminal for signals sent to a host
computer
L’ - LOW side
ATT-H ) - HIGH side
| Terminal for interrupt signals to a host
computer
L’ - LOW side

* HOST COMPUTER LINK is made in H-7338 system, a HITACHI, LTD. Control
Computer (HITACHI Control Computers) Interface.

Frame Ground

Connect this ground to the CPU unit mount base or optional module FG terminal.

PSE Connector

Is used for connecting the PSE cable.

RI/O STOP External Input Terminal (only for 2 « E, 2 a H, 2 « Hf)
Used for stopping Digital and Analog Input/Output by remote operation. Stopped if

shorted.

-12-
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S10/2 ¢« H

wpP0790
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e

. HITACH

— o

«»

G-1D 1MB mark

Indicates that 1M-byte memory for computer
processing is incorporated.
Starting address is fixed to /100000.

@ Clock mark

Indicates that the clock is incorporated.

A

CAUTION

on the CPU module.

@ 2aH incorporates 1M bytes memory for computer processing. Starting
address is fixed to /100000. To add an optional expansion memory
(LWM**) | assign /200000 to the starting address of expansion memory.

@ The following table shows the statuses of the ladder program and remote
I/O transfer at the RUN, STOP, and SIMU.RUN positions of the key switch

Key position|  pyyy STOP SIMU. RUN
Program
Ladder program Operating Stopped Operating
C mode program Operating Operating Operating
Remote I/O transfer | Operating Operating Stopped

-13-
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S10/2 « HE

(3-13 2MB mark

Indicates that 2M-byte memory for computer

processing is incorporated.
Starting address is fixed to /100000.

FPU mark

Indicates that a floating-point arithmetic

coprocessor is incorporated.

g-.wounuu

¥
~ X

0 okl

0k 18
\ \
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(1) Terminal block arrangement: The same terminal block arrangement is employed for the
2aE,2aH,and?2 « Hf.

(2) Clock function: The 2 « H and 2 « Hf incorporate a clock function, but the
2« and 2 « E do not.

(3) FPU: Only the 2 « Hf incorporates a floating-point arithmetic
processor.

(4) System startup: The 2 a E, 2 a H, and 2 « Hf cannot be started up from the

ladder system. Start them from the CPMS system. Note that
the 2 @ can be started up from either system.

Differences between the 2 ¢« H and 2 « Hf

2aH 2 a Hf Remarks

IMB 2MB

Internal memory
(H100000-H1FFFFF) | (H100000-H2FFFFF)

FPU Without With
V5.0 or later supports
PSE« |[CPMS | V4.2 R3.0 or later V4.2 R3.0or later |rewriting during high-speed running
~ as well as the FPU.
"i, V2.0 or later supports
& CPMS
= |PC98 V1.2 R5.0 or later V1.2 R5.0 or later |rewriting during high-speed running
LOAD
E as well as the FPU.
w
& V2.0 or later supports
CPMS .
PS2 V1.2 R5.0 or later V1.2 R5.0 or later |rewriting during high-speed running
LOAD
as well as the FPU.

A\ caution

2 a Hf incorporates 2M bytes memory for computer processing. Starting
address is fixed to /100000. To add an optional expansion memory (LWM***) ,
assign /300000 to the starting address of expansion memory.

-15-
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1.2.2 Name and Function of Each Part of I/O

@ I/O Mount Base

@ I/0O Mount Base

1-7
oiroorqoon)e o)
‘ 1-5

1-6
o o

1:4

Mounts the I/0 Power, Station, and I/O
modules and is used for mounting to user's
panel.

Three types are available according to the
number of slots for mounting the I/O

modules.

@ Connectors (For I/0)

Are used for mounting the I/O modules.

@ Connector (For I/O Power)

Is used for mounting the I/O Power module.

Connector (For Station)

Is used for mounting the Station module.

(-5 Panel Mounting Holes

These holes are used for mounting the I/O

unit on a user panel.

Earth Ground Terminal (M4)

Screw hole used for grounding the I/O Unit.
(The resistance between the grounding points
and earth must be less than 100 ohms.)

@ Insulating Bushing

-16-

Is used for insulating the I/O Unit from the

user panel.
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@ 1/0 Power Module

wvese @ Power ON LED

cae This LED remains lit as long as the I/O unit

power is supplied.

@ Power Supply Terminal
Is used for applying a.c. power to the I/O

== Unit.

(Z=H w (2-3) Line Ground
i, Ground Terminal of the power line filter.
w Voltage Check Terminal (12 VDC)

(For use by HITACHI service personnel)
External wiring is strictly prohibited.
y (2-5) Voltage Check Terminal (5 VDC)
(For use by HITACHI service personnel)
External wiring is strictly prohibited.
hcio[™ Voltage Check Terminal (GND)
(For use by HITACHI service personnel)
: External wiring is strictly prohibited.

@ Frame Ground

No wiring is necessary as it is connected to

(-6 within the /O Unit.

s

I

17 -
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(3 Station Module

Lwso10

¥l %

H

13

@ Station No. Set Switch

Sets the leading address of an I/O Module in
units of 16 points.

@ RI/O (Remote I/O) Connecting Terminal

RI/O IN : Connecting Terminal for the RI/O
close to the CPU module

RI/O OUT : Connecting Terminal for the
next RI/O Unit

TERMI : For the last I/O unit served by the
port, install a jumper between TA and TB.
(The terminating resistor, 150 ohms,
(built-in) is connected between RI/O OUT A
and B.)

@ 32-point Input/Output Module Selection

Terminal

When the I/O mounting base will contain 1 or
more 32-point input or output module,
connect a jumper from S4-C4. (For detail,

see Setting in Section 1.5.)

Output Module Hold Terminal

Is used to hold (retain) the output ON/OFF of
the output module at STOP, SIMU. RUN,
PCs abnormal, CPU power "fail" , or when
the RI/O line is in trouble. Connect a jumper
from Sl to Cl to enable the hold feature.

(3-5) RIVOLED

Is lit when I/O transfer is being made to and
from the CPU.
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@ 10
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Monitor Lamps

4-1

When the external input/output is ON, the
corresponding LED (No.) is lighted.

4 =4 Input/Output Wiring Schematic

Label showing the external connections.

External Input/Output Terminal

Types of I/O

Shows the type of the Input/Output Module

4-3 Type Label

Label showing the Input/Output Module
Type
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1.2.3 Type List

@ Basic Unit

L—-— CPU- Module

CRU Mount Base
HPC-1001 LWP00O
CPU Power LWP040
Module LWPO70
LWv000 LWP075
LWvV100
@ 8-slot /O

Mount ‘Base [_ I/0 Module
HSC-2008 Station MOdule
LWS010
I/0 Power Module
LWvO050

LWv150
LWV060

@® 2-slot /0

Mount Base

HSC-2002

I/0 Module

@ Expansion Unit

CPU Mount Base ption- Module

L

HPC-1000 CPU Module
CPU Power Lwp000
MODULE LWP040
LWP070
LWv000 LWP075
LWV100
@ 4-slot /O
Mount Base I/0 Module
HSC-2004 Station Module
LWS010
I1/0 Power Module
LWv050
LWV150
LWvV060

[Station Module
Lws010

I/0 power Module

LWwv050

LWvV150

LWv060

-20-
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1.3 Installation Environment

Power Bus ? | Noise Soucce Motor
Wy / ; ; ' Inverter 35 j
, NV“sMch Transformer I
Kesp away from
N the noise
N Shield the ewitching ;
noise.
i .
S |unit Ambient Unit Ambient
s5 | Temperature Humidity
0-55°C 30-90%RH
.0
Power Voltage 100-120 VAC Single-phase 50/60Hz +4Hz
Range of Power Voltage 85-132 VAC
Temperature Working : 0-55°C  Storage : -20-70C
Humidity (No condensation) | Working : 30-90%RH Storage : 10-90%RH
Vibration proof 5.8m/s*(1000 rpm)
Shock resistance 98m/s’
Working Atmosphere Dust : Below 0.1mg/m* No corrosive gas

-9 -



1 HANDLING GUIDE
L]

1.4 Installation and Wiring

I/0 unit
I/0 unit

I/0 unit

T CPUunit * An I/O unit can be placed maximum of
300 m apart from the CPU unit.
P . .
S |°FU * An I/O unit can be installed near the user
equipment with one twisted pair cable.
RI/O 1 J L RI/0 2 » Any combination of 8-, 4-, and 2-slot I/O
A ( 1/0 unit 1 1/0 unit  ypits and amall-sized I/O units can be
-
g used depending on the number of I/O
£ oy . . .
LR b B I B R points of the equipment. I/O units can be
n -
8w distributively installed at maximum of 12
Do
g I/0 unit I/0 unit I/O units.
o3
o O
(a8 BN
. H PS|ST|1/01T/QT/A 1/ PS|ST|1/01/
X N
©
=
I/0 unit I/0 unit
PS|ST|1/T/Of PS|ST|1/0|1/
Y
N J

- 22 -
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CPC unit mounting)

In order to ventilate PC units, mount PC units into an enclosure with 50 mm or more space at
the top, bottom, and sides of them as shown below.

.....................................

R RO TR XIS

lllllllllllllllll

nnnnnnnnnnnnnnn

HINH(H U0 VA EEO AU WNH’H IUNNHN NUHHHI

Ky 50mm or more

50mm or mor

50mm or more



1 HANDLING GUIDE

C Mount base mounting )

Place both CPU and I/O units mounted on a
mount base vertically as shown in the figure
(A) below. Placing them horizontally as
shown in the figure (B) prevents air
circulation in modules and causes a
temperature rise inside them. It may reduce

the module life.

\

AN
—_J

(A) Vertically (B) Horizontally

- mounted units mounted units
G\/Iount base mounting hole)
R3.5
R5.0
R1.5
Insulator e
With insulator With insulator

C Module mounting )

Module mounting
screw

s

-

Module mounting-_._/7\\\‘\_-JrJ

screw

-24.-
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C Installing a module )

When installing an optional module, observe the following precautions:
@ Make sure that the connector pins are not bent.

# @C\heck that the pins on the
\-/ ;

rear of the optional module
are not bent.

@ Access the mount base from its front and squarely position the optional module on the
mount base. (If the optional module is obliquely mounted as shown in bad examples,
the pins may bend, causing the module to malfunction.)

[Bad examples] T [Good examples]

T

A\ cauTion

If the mount base is positioned overhead due to the employed cabinet
structure, use a stepladder or the like and exercise care not to mount the
optional module obliquely.

CTerminal block mounting)

w—— Terminal block
mounting screw

“~gf~=—— Terminal block
mounting screw

-95.
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1.4.2 Dimensions

Unit: mm
4 Base unit N 8-slot expansion unit )
514
< 495 sl

269
200
oo |

(PS)(CPU)(OP) (OP) (OP) (OP)

172
143

& |76

i

AN J
\

» PS..... Power supply module
261 * CPU . CPU module
* OP.... Optional module
Each optional module in these figures

4 4-slot expansion unit

is mounted on 2 slots.

257.5

143

-26 -
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Unit; mm
(" 2-slot /O unit 4-slot /O unit 8-slot I/O unit )
l-—Lr _283 " 437
[:] 1 | "] ‘1_, [
| N 8 f[
0
88 2 88
&
0 0
IR (PS) | WO) | wO) | (P8 | vO) | wo) | (vO) | O) |
(SN (W) (ST (0 (vO) S () Wo) (o) (Vo)
— ' ——nnnnnonn
£33 x———-n““r a nnn i .
EHI | BE £F
1L
e t——— = y 9 r~
2 © e
\_ Y,

» PS ... Power supply module
¢ ST... Station module
¢ [/0..1/0 module
(- Small-sized I/O unit )
218
Q
\_ Y,

-97 -
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1.4.3 Cabling (2 a)

-
Ll
Connect the grounded wire .. - D
to AlS for reasons of tha ~ -
built-in fuse.

Do not make connections to
the FG and GND

|sTop/RUN External Input]

Remote I/0

Connact XI/0 shield to SED.

Nodule
Internal
A Contact

Mount base grounding point

Tl

TANIRINNS

Consect the meutral wire
to N sids for reasoas of
the bullt-ia fuse.

Do not make connections
to the FG and

e o8

A ESRERRR L SERLEEEE]
ITXRIANNSNR

14

l“l"l"l"l'l‘l11"l‘!'l‘l'!"l]“l]1"l.

L ARRS A RN RRR s BERERE]]

Sl e semeten

/-Mcu.nt base grounding point

-28-

Grouding:

The resistance between
the grounding point
ané earth must be less
than 100 Q.
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1.4.4 Cabling (2« E, 2 « H, 2 a Hf)

PU Unit |sTop/rin Excernal inpuc)

[Pcs Ox External output] tsee p.31.)

W”‘ “ %

ACtoov Module
Intecnal
A Centact

B 1% B I8 IK 1B 15 JE 1o
B EGRNEGIEIE

Connect the grounded wire

. . -
-
Note: The above figure

to AlS for reasons of the shows wiring of 2aB.
built-in fuse. This is identical
Do not make comnections to to wiring of 2aH.

h /0 Uni:l Mount base grounding point

T Remote /0
—— " e e
- ® 5.8
Connect R1/0 shield to SHD. LQ =~ I eo. i O L
N - [ . AT
N I o bd e
o o - ...:—
_ oaf" |
- . i !E
| ot
it bl
H e
s ~ ..
— To Station
[
|
H
l [ Mount base grounding point
fte:
Grouding:
c‘““i “: nescral '1:: The resistance between
to ¥ slds for reaszons
the built-in fuse. ’ the grounding point
. and earth must be less
Do not make conmections 3 a
to the FG and than 100 Q.

-929.-



1 HANDLING GUIDE
I

1.4.5 Cables

Remote I/O Cable
When the total cable length is 980 ft (300 m) or less/port :
* Characteristics impedance 1500hms =+ 10ohms (500 kHz)

* Attenuation rating 6 dB/km
e Area of wire More than 0.75 mm’ (18 AWG)
* Recommended cable CO-EV-SX-1P 0.75mm’

(Hitachi Cable, Ltd.)
When the total cable length is 100 m or less/port :
* Recommended cable CO-SPEV-SB-1P 0.3 mm’
(Hitachi Cable, Ltd.)
* Use the same cable. Normal operation cannot be expected if different cables

are used in combination.

PCs OK

» Twisted pair cable

* Cable length Less than 650 ft (200 m)
CPU STOP/RUN

» Twisted pair cable

» Cable length 15 ft (5 m) or less
Power/Earth Lines (By user)

* Wire gage More than 2.0 mm’ (12 AWG)
Terminal Block

* Terminal block 40-point

* Wiring screws M3 X 8 screws

* Suitable wire 0.5-1.25 mm’ (20-16 AWG)
* Clamping torque 6-8 kg-cm (5-7 in-Ib)

R VO STOP (only for2 « E, 2 « H, 2 « Hf)
» Twisted pair cable

* Cable length 15 ft (5 m) or less
Windows® personal computer connection cable
» Cable type H24-IFC3-W (Hitachi, Ltd.)

-30-



@ Note on using the PCs OK external output
To drive the L load with the DC power supply, be sure to attach the surge absorption

circuit (see the figure below).

1 HANDLING GUIDE

30 VDC _[_
23 max .r

lat

e

O——ll
o—7

Al2

Mecdule
internal
A contact

Note : Use a diode of which the reverse withstand voltage is ten times the circuit voltage

and of which forward current is not lower than the load current.

-31-
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1.4.6 Power Supply Wiring

C Power Supply Wiring Methods )

When a transformer is used in the distribution panel
Insulate the mount
base from the cabinet.

Control power
supply Distribution panel PCs cabinet yd
2mm? /
NFB Acioov] ©Of more) w8
]
ad H
I~ 3T 1
I = 1 1 al
g N T LG FG 2mm+l
I S 2 mm? or more
) or more Insulate from
PCs unit ground plate cabinet
Panel ground Cabinet ground nl
5.5mm? “L-55mm? £
7,J7‘ or more 7,‘7- or more
NOTE :

20mm?= 14 AWG
S.5mm?= 10 AWG
When a transformer is used in the PCs cabinet

Insulate the mount
base from the cabinet.

Control power

supply ~Distribution panel PCs cabinet [/
2mm? J
—d O = = 1 H
LI ~ 1;[ Vi _ﬂl'ldt N P
I NFB LG FG
=§ b 2mm'
‘_I_n__ PCs unit ground piate Insulate from
L cabinet
. p
, Cabinet ground
e -
_ 5.5mm’ L— 5.5mm’
Panel ground . or more /780 or more

NFB: Non fuse breaker

A\ caution

@ Isolate the control power supply from the PCs power supply with an
electrostatically shielded insulated transformer.

@ The power source voltage range of the 100 VAC supplied to the PCs shall be
from 85V to 132V, and a power supply without waveform distortion shall be

used.
@ Insulate the PCs unit ground terminal and the mount base from the cabinet.

-32.
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C Wiring Example in the PCs Panel )

NF8

H CPU unit
N
LG
2mm? or more B
(14 AWG) A
2mm? or more
. 2mm* or more : - (14 AWG)
4 AWG) : 170 unit “l
LG -
TB(terminal block)
Shielded ground - £
' ]
Cabinet ground Electrostatically shielded
insulated transformer
/[
()
PCs unit ground plate

(Insulate from cabinet)

e

5.5mm? or more

5.5mm? or more Control
insutate from
(10 AWG) power supply the floor. (10 AWG)
Grounding different )
from that for PCs Class D grounding
cabinet standards for PCs
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1.4.7 Ground wiring

(D Separate the cabinet ground and the PCs ground.

@ Insulate the PCs ground from the cabinet.

(® Connect the power supply module FG to the CPU module FG terminal or mount base
grounding point.

(® When the option or the I/O has an FG (or SHD terminal) do not connect it to the
mount base grounding point.
Connect the PAF *** and PAN *** GND terminals of the analog I/O module to the
mount base grounding point.

s = PS: Power supply module
PS |CPU| OP | OP | OP | OP S| PS| sT| 0] 1O0 H ST : Station module
¢ éo /0 : Input/Output module
ol -} OP : Optional module
€5 ]
D)D) D] S gas
| — X X =S p{C]
=F Cabinet ground PCs ground ==
PsjsT{wW]W Ps| sST{IO}| IO
J_Cabinet PCs A .
= ground ground = | = Cabinet ground

Grounding point

Grounding Mount base
point

2m max.
Connect the CPU power =
supply module FGs. 2mm or more "5 Class D grounding
@ requiREMENT

@ For FG (frame ground) wiring, connect the FG terminal of a module having
external terminals to the grounding point on the mount base. Ensure that
the ground wiring distance does not exceed 2 m. Use the mount base
grounding point to establish a Class D ground connection.

@ Use a2 mm’ or larger ground wire.
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1.4.8 Shield wiring
(D When the shield wiring is connected to the same cabinet, ground it at both ends (SHD
connection).
(2) When the shield is connected to separate cabinets, and it cannot be grounded to the
same point, Ground one end only (SHD connection).
<Reason>
When the leads are not grounded at the same point, the ground potential may differ,

and it is easy for noise to be generated.

( X
pst CPU ' oP op--| or oP W ps | ST l 1/0{1/0
TERM ‘ \. f sHp
'95%1,, ] ZSH[
-0 SITERM r £ sHp
SHO | |

ps|sTiio] /o PS| sT)o| /0 PS.| sT { /0| VO

i ) O sup
S1TERM : "J'esm J S TERM
C .
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1.4.9 Installing terminating resister
The remote I/O CIRCUIT and the CPU LINK CIRCUIT perform high-speed data
transfers. When a signal is transmitted through a cable, a phenomenon called "reflection”

takes place. When this occurs, the signal is not transmitted properly. To prevent this, a
terminating resister is required.

( Location of the terminating resister )

As shown below, a terminating resister is required when there is only one cable connected
to the module (the terminal module).

For the remote 1/0 circuit

: Location of terminating resister

As shown in the connection example on the
left, on the RI/O 1 side, the RI/O 1 and I/O
3 are the ends, so they require terminating
resisters. On the RI/O 2 side, I/O 4 and I/O
7 need terminating resisters.

P 1/06

Note : Both RI/O 1 and RI/O 2 need
terminating resisters

-836-
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1.5 RI/O Address Setting

CPU Unit

o

| ——

-37-
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1.5.1 /O Address Setting
The station number sets the leading address of the
mounted I/O modules on the /O Mount Base on
which they are mounted without regard to the
number of points of the I/O modules (16 or 32)
and the number of slots provided on the I/O
Mount Base (8, 4, or 2).
Setting a Station No. * For determination of the addresses following
the leading address, all of the above factors
interact. See the previous and following pages

for explanation.
¢ Input and output modules can be handled quite
the same way (Free Location).
. : The same address is used for both input and
(ﬂ';";i‘ . output. For example, if Input module X140 to
i X14F is changed for an output module, the
Fix " } For future use output module becomes Output module Y140
ik Y14F
s e to .
[ Lef When using an S8-channel Set the station No. of a station connected to the
&5“[:’ :ggi;gtggdggeén 4 c2 RI/O1 side of the CPU to 00-38 (up to 3C in
. terminals. case of 4-slot mount base or up to 3E in case of
34p
""““‘-‘[c | For future use 2-slot mount base).

sz [s ul { Connect a jumper between  If a station is connected to the RI/O2 side, set
€ ol | S¢ to C4 to select

%ﬂ'l 32-point modules the station No. to 40-78 (up to 7C with a 4-slot
mount base or 7E with a 2-slot mount base.)
@raracn
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B Example 1 : Mounting 16-point input modules
Leave off jumper S4-C4.

U [] -+ Upper one-digit

STNO [

L [] - Upper two-digits

Station No.
X120

N et G
f;\i?;.,fi"'J KlotNo] 0 [ 1 [ 2 [ 3[4 5

I/O Address

X120 |X130 | X140 | X150 | X160 | X170 | X180 | X190

X12F | X13F | X14F | X15F [ X16F | X17F | X18F | X19F

B Example 2 : Mounting 32-point input modules
Put a jumper on S4-C4.

Slot No.| O 1 2 3 4 5 6 7
« | X120|X140| X160 |X180 | X1A0{X1CO|X1EO0|X200
5
<
<
=
X13F}X15F | X17F | X19F |X1BF |X1DF | X1FF | X21F
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B Example 3 : Mounting a combination of 16-point and 32-point input modules. Jumper
S4-C4 not installed.

lot No| O 1 2 3 4 5 6 7
X120 X140 | X160 | X180 | X1A0|X1CO!X1E0| X200

X12F | X14F
|
X130 X150

I

X13F|X15F
| " IX17F |X19F | X1BF |X1DF| X 1FF | X21F

j_J () : vacant address
X130-X13F contains the same data as X120-X12F while

X150-X15F contains the same data as X140-X14F.

I/O Address

* In this example, a 32-point module functions as 16-point module (16 points in Col.
A only) if the jumper S4-C4 is not installed. In almost all cases this would be
wasteful of I/O capacity and should be avoided.

lotNo,| O 1 2 3 4 5 6 7
X120 X130 [ X140 { X150 | X160 | X170 | X180 | X190

I/0 Address
;\

X12F | X13F | X14F | X15F | X16F | X17F | X18F | X19F

B In case there is a vacant slot where no I/O module is mounted:
* The I/O addresses for the number of slots are reserved whether the modules are
actually mounted or not so that the whole of the addresses is not affected by adding
or removing modules.

* Setting the number of I/O mount base slots
For the S10/2 station module (Model PST350/PST360), the mount base type was

formerly set. When the S10/2a Series station module (Model LWS010) is used,
however, there is no need to set the number of slots because operations are

performed with automatic recognition accomplished.
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1.6 Procedures when Using the PSE «
This section describes the procedures for operating the PCs that works with the PSE « used
as the programming device. When using a personal computer, see "1.7 Procedures when
Using a PC Programming System."

CPU Unit

I/0 Unit

-49 -
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1.6.1 PCs Operation

(D After the OS software is loaded, it is battery

Turning ON the power supply backed. Therefore, it is not necessary to

reload it even after power OFF/ON.
Loading an OS & (@ Ladder and HI-FLOW need to be loaded
for the first time only. It they are modified,
Loading an application @ reload them.
(Ladder/HI-FLOW)
(® Tasks need to be loaded for the first time

only. When they are to be loaded after
modifications or the like, be sure to abort
©) all the existing tasks and then load them
anew. Note that tasks are running even
when the CPU key switch is placed in the
STOP position. Therefore, if you rewrite
running tasks, a CPU error may occur.

Aborting all existing tasks

Loading application tasks

Executing a program

Relationship between CPU key switch and
application software status

CPU key

switch STOP RUN |SIMU. RUN
Application

Iadder/HI-FLOW | Not running | Running | Running

Application task |Running Running | Running

B When the CPU key switch is in the SIMU.RUN position, no RI/O transfer is made
(the RI/O operation comes to a stop).

B The internal battery of the CPU unit keeps the program running even when a power
failure occurs.

B Individual operations are explained below.

(1) Applying power :
Before the ladder program is loaded, set the Key Switch to the STOP position prior to
applying the power.
(Once the ladder program has been loaded, the ladder program executes immediately
after the power application, if the power is applied with the Key Switch being placed
on the RUN or SIMU. RUN position.)
When the power is applied, POWER ON LED on the power module is lighted. If the
LED does not light, check the power cables and its voltage. | ROM IDLE | [LOAD OS]

does not appear if the OS program has already been loaded.
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Confirming cabling
(especially the power cabling)

v

Setting key switches on CPU module
to STOP/PROT OFF, respectively.

PEOL! PROT.ON RUN SIVU
~ &’ ~ q‘p “ RUN
Review the wiring and supply voltage.

v

Applying power
(POWER ON LED on the power
module is lit, and the console LED on

the CPU module displays |ROM IDLE

LOAD OS|.
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(2) Loading OS program

OS Program Loading

(D Connect the PSE to CPU. The PSE operation to load the System program

is described in the following:

* Select the operating system to be loaded in the
2a,2aE,2aH,or 2« Hf from the following
table.

2a 2aE,2aH
S10 a series CPMS | S10 a series CPMS
system or ladder system V4.2, R3.0
diagram system or later
2 ¢ Hf
S10 a series CPMS
(2 Turn the PSE power ON. system V5.0, R0.0
or later
(® Insert the PSE system
floppy disk into PSE.
Display on PSE Do as follows, if the message shown on the left
appears.
@( STRIKE ANY KEY ) P Press any key on the PSE
\. 7
oK Y ) Key-in@.
REMOTE OR LOCAL ____
0 : REMOTE
1: LOCAL
\\ J/
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® ( j » Key-in[0].
DIRECT OR MULTI ___
0 : DIRECT

1:MULT)

e _J

@( ] P Press the [SET |key.

SET SYSTEM F/D & STRIKE
L (SET) KEY PG, 05 ___ )

If this message does not appear, the OS program has already been loaded. The

operation ends here.

(PC. 0S LOADING ____. ] p Now loading the OS program.
Wait until it is completed.

©® FUNC. OR S-PROG. KEY iN ! p OS program loading has been completed.

(3) Loading ladder circuit program (created by user)

Ladder Circuit Preparation

The method of preparing a simple Program generation by only using the PSE
ladder circuit is explained, first. (local function) is described below:
(For detail, refer to a paragraph for program
generation in "PSE « Operation Manual".
@ Turn the PSE power ON.

(@ Insert the PSE system floppy
disk into the PSE.
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Display on PSE Do as follows when the messages shown on
the left appear:
©) (STRII(E ANY KEY ) P Press any key on the PSE.
@/ Remot oR LocAL ___ P key-in[1].
0 : REMOTE
1: LOCAL

© (" Func. or s-Proc. KEY 1N 1 )

Now, begin the creation of a ladder program.

Example of program P Key-in as follows:
B LN o W Ay J[o o6 K H[Y|o][o][7]
) HHYJLo o J[s JEHl[Y |[o][0][6]
2 HEJLY Lo JloJ[4 K Hl[YJ[o]fo] 5]
——"EE——*:::}— HElyJlojiolf3 e H[Y][o][o][4]
als FH0 2] 03]
—Y'oz;——*m}' HEY oo 1 JEH|[Y][o][o][2]
mh ‘Y,,o{ HEjLY Lo Jlojlo K Hl[Y oo 1]
e — I HellyJlojloJ[7 e H[Yo][o][0]
SAVE

Now, save this program in a floppy disk.
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® Guuc, OR S-PROG. KEY IN Q p Press key. Perform formatting

_
@ ( FLopPy MENU

KEY INNO =
1 : DIRECTORY

2 PC,-5FLOPPY

o

(e, ~FLOPPY

FILE NAME :

PC, Na : 0001

PC, TYPE : OOF2

Y-M-D-H
COMMENT

—

O pe,-»FLoPPY
HEADER OK 7 ———-

- PG -SFLOPPY [

START. PC,-FLOPPY .70 %
*PCa—dFLOPPY . " T-i oo

described in the next page before the next
operation, if only new blank disks are

available.

Key-in[2].

Key-in as follows:

[s]la]m][P][LTE]SET]

SET

[8](7]l0]{1][0][x]o]f0]

SET

(When a wrong key is pressed, press RESET.
Backspace for 1 character is effected.)

Press the key.

Press the key.

Now, the program has been saved on a floppy
disk.
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——— For your reference : Formatting
The following formatting The contents of a used diskette are erased
procedure must be executed whenever it is used again!!

before using a new blank

floppy disk.
Display on PSE Do as follows if the messages shown on the
left are displayed:
\ -
© ( FLOPPY MENU P Key-in[6].
KEY IN Na -——-
1:
2:
]
!
6 : FORMATTING
]
. ! -
@ (FORMATTING Y P Insert anew blank disk.
&DISK SET 0K ---- )
Press the key.

® (3.5 FORMATTING » Key-in[0].
REALLY ? PSE performs formatting.

@ { 3.5 FORMATTING J P Formatting has been completed.

SUCCESS ~---
Press the key.
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Loading

@D Connect the PSE to CPU.

@ Press the RESET switch

on the PSE.
Display on PSE Do as follows when the messages shown on
the left appear:
© ( REMOTE ‘R LOCAL ——- ) > Key-in[0].
0 : REMOTE
1: LOCAL
\\ ——
r . N
DIRECT OR MULT| --—- p Key-in @
0 : DIRECT
q 1: MULTI D

® ((Fukc. or s-PRoG. KEY N1 ) P Press the [F/D]key .

( FLOPPY MENU ) » Key-in[3].
KEY IN NO = ~—
1;: —=e-
2: «-—-
3 : FLOPPY-»PC,
]
S ! Y,
)
FLOPPY—PC
B "+ — | > STAMEITIESE
) N,
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FLOPPY-sPC, j P Press the key.

F-NAME = SAMPLE. PSE ----

=

p Press the key.

( FLoPPY-sPC,
HEADER OK 7 -——-

FILE N'ME:SMPLE. PSE

L v,
@ (" FLoppy-sPe, p Now loading
L START FLOPPY-»PC,
@) ( FLoPPY-»PC, J P Press the key.
SUCCESS —--

Now, loading has been completed.

(4) Execution of Program
To have the ladder program created in (3) execute,
1) Set it in Station No.00,
and
2) Mount an Output Module onto Slot No. 0.

Output Module

Station
No. 00
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RUN

When the Key Switch on the CPU is placed to the RUN position from the STOP
position, the ladder program starts. |CPU RUN |is displayed, and I/O Y000 to Y007
repeats turning ON and OFF every about 240 ms.

CPU RUN

RO SITOP
o EL

STOP

CPU STOP |appears, and the execution of ladder program is stopped. The result of

the operation is retained by the I/O operation. (The outputs remain set unless the
optional rung is included.)

CPU STOP
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SIMU. RUN

CPU SIMU | is displayed and the ladder program is executed. But, the I/O operation

does not work, since the remote I/O transfer is not performed.
This simulation is used for program debugging without making the I/O operation

operate.
CPU  SIMU
-
STOP, S
O @
RESET

Remote I/O transfer is also stopped during a period of RESET. Outputs are all
disabled and the program execution halts.

PROT,
N P
PROT. “}| RESET \SEO .

If the switch is moved from the RESET position, the same initialization as that at
power application is performed first, and then the operation starts according to RUN,
STOP, or SIMU. RUN. This initialization does not clear the Keep Relay (K) , Counter
(C) , and Fixed Constant (D) with "0" , though it clears the I/O (X and Y) and the
internal registers (R, etc.) with 0.

CPU STOP

PROT
g ] e T

OFF~ (ﬂ)
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PROT. ON

Set the switch to PROT. ON in normal operations.
The PROT. ON function protects the OS program, ladder program, and other set
values against inadvartent writing into those area by a user program written in C

Language when it operates.

(Although the optional Expansion Memory Module has a write-protect switch, this
PROT. ON has nothing to do with the protection of the Expansion Memory.)

CPU RUN
PROT.
ST s

Pg%‘r.\ @l RESET @

PROT. OFF

The contents of the entire memory of the CPU module may be rewritten by a user
program developed using the C Language. Use this PROT. OFF function only when

rewrite is imperative for timer, one-shot, counter set value, etc.

CPU RUN

TS| 1 neser N U SR
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Protect key switchesonthe 2« ,2 a E, 2 « H, and 2 « Hf
These protect key switches are memory protect functions that prevent the system area from
being destroyed inadvertently by user tasks (in C or FA-BASIC). These functions have no

effect for arithmetic functions including user arithmetic functions.

@ Effective range of memory protection

* 2a * 2aE,2aH,2aHf
/000000|  OS ROM /000000 O RC
System
hardware
register
/060000
/080000
/0A0000| PI/O memory /0A0000| PI/O memory
(in bits) (in bits)
/0D0000| Reserved for /0D0000| Reserved for
the system the system
JOE0000| "o memory JOE0000| "3 memory

/OF0000 /0F0000
/100000 /100000

: Protected during read/write operation.

: Protected only during write operation, and not protected during read operation.
@) : The LPET, DW register, and TUC setting are included.

: The UFET, PRET, and TUC count are included.

@ Protect error
When a user task accesses a protected area with the protect key switch set to ON, a
protect error occurs. In this case, only the user task is aborted.
When a user task is registered in the user arithmetic function registration table (UFET)
rather than the program edition table (PRET), protection is disabled.
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1.7 Procedures when a PC Programming System is Used
This section assumes that the user uses a personal computer as the programming device.
When using the PSE «, see "1.6 Procedure when Using the PSE « ."

CPU Unit

I/0 Unit

Cable type
H24-IFC3-W

Windows ®
Personal computer

— —  ——
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1.7.1 PCs Operation

(D Once the system programs are installed in
Windows®, they need not be reinstalled
even after the power to the Windows®

Turning ON the power supply

Installing the system programs in @ machine is subsequently turned OFF and
Windows® ON.
i (@ Once the OS software is loaded, it need not
Loading the OS software @ be reloaded even after the power is
subsequently turned OFF and ON.
Loading a ladder program ® . _
(user-created) (® Once the ladder program is loaded, it need
not be reloaded except when it is modified.
Aborting all existing tasks @ Tasks need to be loaded for the first time
@ only. When they are to be loaded after

modifications or the like, be sure to abort
all the existing tasks and then load them
anew. Note that tasks are running even

. when the CPU key switch is placed in the
Executing a program STOP position. Therefore, if you rewrite
running tasks, a CPU error may occur.

Loading application tasks

CPU key
switch | STOP RUN [SIMU. RUN
Application
Ladder Not running [Running | Running
Application task |Running Running [ Running

Il When the CPU key switch is in the SIMU.RUN position, no RI/O transfer is made (the
RI/O operation comes to a stop).

B The internal battery of the CPU unit keeps the program running even when a power
failure occurs.

(1) Applying power :
Before the ladder program is loaded, set the Key Switch to the STOP position prior to
applying the power.
(Once the ladder program has been loaded, the ladder program executes immediately
after the power application, if the power is applied with the Key Switch being placed
on the RUN or SIMU. RUN position.)
When the power is applied, POWER ON LED on the power module is lighted. If the
LED does not light, check the power cables and its voltage. | ROM IDLE| | LOAD OS
does not appear if the OS program has already been loaded.
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Confirming cabling
(especially the power cabling)

v

Setting key switches on CPU module
to STOP/PROT OFF, respectively.

| |

PROT.
OFF| PROT.ON RUNTOP/SIMU_
l " S q‘p RUN
Applying power

(POWER ON LED on the power
module is lit, and the console LED on

the CPU module displays
-

(2) Installing the system programs
Install the CPMS Load System (CPMSE Load System) and Ladder Drawing System
in the Windows® system.

To install CPMS Load System (CPMSE Load System), run the setup program from its
first floppy disk.

Click "Add/Remove Programs" from Windows®'s Control Panel and then click the
[Install] button on the "Install/Uninstall" tab. When a window opens after completion
of installation, right-click the shortcut in the window to copy it and then paste it onto
the desktop.

For Ladder Drawing System, perform the same procedure.
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(3) Loading the OS software

(D Launch CPMS Load System (CPMSE Load System) by double-clicking its icon in

the Windows® screen or selecting it from Start button's pull-down menu.

2 a (LWP000) 2 a E (LWP040), 2 « H(LWP070) , 2 « Hf (LWPOQ75)

CPMS Load System for Windows 06-00 CPMSE Load System for Windows 06-00

(2) The CPMS Load System (CPMSE Load System) window then opens. Click the
[Next] button.

CPMSE LOADING SYSTEM
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(® When the communication type setting window opens, select the connected
communication circuit type and then click the [Next] button. Here, let us assume
that you choose "RS-232C" and select a communication port.

ICPMSE LOADING SYSTEM

@ When the memory clear setting window opens, select a memory clear method and
then click the [Next] button. You can choose not to transfer information by
clicking the [Cancel] button.

'CPMSE LOADING

(® When the following message appears, reset the CPU unit. This starts a CPMS
(CPMSE) transfer to the CPU unit.

Reset PCs
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(& When the following message appears upon completion of CPMS (CPMSE)

transfer, reset the CPU unit.
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(4) Loading a ladder program (user-created)

Starting Ladder Drawing System

@ Launch Ladder Drawing System by double-clicking its icon in the Windows®
screen or selecting it from Start button’s pull-down menu.

(2 Sequentially choose "Utility" and "Communication type" from the toolbar, and
then verify the communication type selection. Here, let us assume that you choose

"RS-232C" and select a communication port.
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(® Sequentially choose "File" and "New" from the toolbar. Invoke the ladder drawing

dition.

1ne Con

ion in the on-1

1cat

t state as shown below and place the commun
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Ladder circuit generation

Y

X100 X101
X102 [x103 Y200

. J
{ N

[ |
\_ __J
r

xX100| W

Jt

\ — —
{ N

X100 x101 u

}-—-

N— _J

P The generation procedure is described in
the following using a circuit shown at the

left as an example.

P Enter the leading symbol of the circuit.

ALT[AXD0) [<]
(1)

* In this case, no branch is entered as the
circuit begins at the common line.

» (ALT[8)(ALT[A) XD []
(T) ({F)

> (ALT[9)
()

-63-



1 HANDLING GUIDE

X100 x101

——t—

A%

, ™
X100 X101
—_il—
=
. o
’ ™
g X100 X102
b o o |
X102] =
—
L J
( )
X100 X101
r—r—i}—
X102 X103
{} { }—=
. J
g )
X100 X101
X102 X103 Y200
{}— % o < >—
L w,

-64 -
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* By operating the [->] key, move the box
cursor to a target position.

» ALT[D(ALT[A)X)(D(0)2)
(L) (B

» (ALT[2)(ALT[B)X)(1(0)(3)
(1) (b

» (ALT [V

((»r)

* For AND connection (-) , any branch
symbol is not required.

p Sequentially choose “Build” and “Batch
Compile” from the toolbar to perform
sequence circuit compilation. After
completion of compilation, sequentially
choose “Build” and ““Send” from the
toolbar to load the sequence circuit into the
CPU unit.
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FD Save

Use this option to save CPU unit data (ladder drawing or the like).
@ From the toolbar, sequentially choose "Utility" and "FD" to open the FD window.

Y S10Ladder [S rmode Ladder

{Errors =0
4 All instructions count 263 7 29182

(2 Switch to the drive onto which the data is to be saved, and then click the
Save new| button.




le name

enter a file name, PCs number, and
fi

I

let us assume that you enter the

k4

dow shown below

Here

.

win

"

ion address

"Save new
save destinat
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FD Load

Use this option to load data (ladder drawing or the like) into the CPU unit.
(D From the toolbar, sequentially choose "Utility" and "FD" to open the FD window.

(2 Switch to the drive from which the data is to be loaded, select the data file to be
loaded, and click the | Send| button. Here, let us assume that you choose the
"TEST.pse" file.
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® Verify the contents of the "Send file" (load) window shown below, and then click
the| OK [button to start a file transfer.

@ When the following message appears upon completion of file transfer, click the
OK | button.

To have the ladder Program created in (4)
execute,
1) Set it in Station No. 00,
. and
2) Mount an Output Module onto Slot No. 0.

3.

At addleier 2

Output Module

Station
No. 00

Note : Programs are executed in the same way, regardless of the programming tool.
See "(4) Execution of Program” in 1.6.
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1.8 Maintenance
The CPU unit and I/O units are shown below. Check the operation status with the LEDs
and other indicators.

POWER ON LED

Indicator

R I/0 LED

POWER ON LED
Monitor Lamp

e
o i —
—
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1.8.1 Preventive maintenance
To use the PCs under the optimal conditions, perform the following checks daily or at

regular intervals (at least twice per year).

Check list

Outside of modules
Looseness of installation screws and terminal block screws

Sheaths of cables and codes

Dust build-ups
Power supply voltage of 85 to 132 VAC
Indication of LEDs

@ Outside of modules
Check the module cases for cracks. If the cases are in abnormal conditions, internal

circuits may be damaged, resulting in system malfunction.

@2 LEDs (POWER ON LED, LED on the CPU console, I/O module LEDs, etc.)
Check whether the statuses of the LEDs are normal.

(® Looseness of installation screws and terminal block screws
Check the module installation screws, terminal block screws, and other screws for
looseness. If there are loose screws, tighten them. Loose screws may cause the

system to malfunction. In addition, the system may burn due to excessive heat.

@ Module replacement
If a module is replaced while power is turned on, hardware and software may be

destroyed. Be sure to turn power off before replacing a module.

(® Sheaths of cables and cords
Check whether the sheaths of the cables and cords are normal. Peeled sheaths may

cause system malfunction, electric shock, or burning due to shorts.
® Dust build-ups

Check the modules for dust build-ups. If any, remove them with an vacuum cleaner.

Dust build-ups may cause internal circuits to be shored, resulting in burning.
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(@ Power supply voltage
Check whether the voltages of the module power supplies and external power supply
are within their specified ranges. Out-of-range power supply voltages may cause the
system to malfunction.
(For the operating power supply voltage of each module and the external power supply
voltage, see their respective manuals.)

Others
The relays in I/O modules (such as LWOO000) have a limited life. When frequently
turning on and off relays, plan replacement of I/O modules, regarding that they are
consumables. For relay life, see the I/O manual.
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1.8.2 Troubleshooting-Fault Messages

(1) Trouble? D Power Module POWER ON LED
Turned OFF — Check 120 VAC power source and wave

form.

e CPU Unit
(@ CPU Module Indicators

"ROM IDLE" — Load the OS program. (See 1.6.1 (2).)
"NST OVER" — Ladder program nesting is too deep

(More than 5). Modify the program to 4 or less nests.
"PROT ERR" — A user program written in the C
Language writes data into the write-protect area of the
CPU memory.

Take actions given below :

Action 1 : Correct the program if programming error.

Action 2 : Place the CPU Key switch on the PROT. OFF
position if write is necessitated.

"IO-F-AAA" — A fuse is open between I/O address YAAQ

and YAAF.

"10-F-[JJJ" — Replace the fuse on the I/O module

whose FU LED is turned on.

"10-T-AAO0" — Remote I/O transfer from I/O address AAQ

is not possible. Check the I/O power, remote I/O cabling,

terminating cabling, and station No. setting.

"OS TYPE" — System Floppy is not correct. You must
use the System Floppy "CPMS System V4.2 R3.0".
Normal Displ_ay ) ) ) )
"NAAA" } _, Programs NAAA and PAAA

"PAAA" are not in execution.

"EAAA" — Event coil EAAA has been turned ON.
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® Station R I/O LED

Turned OFF

(1) Place the CPU Key Switch in the STOP or RUN
position, if it is set to the SIMU. RUN position.

(2) Is the CPU normal?

(3) Is the station No. set correctly?

(4) Is the number of remote I/O transfer points correctly
set to 512 or 1024 points? (Refer to a paragraph for
PCs Edition in "PSE « Operation Manual.)
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(2) Troubles and Module Change

If a trouble persists after following the procedures in (1), take the actions as stated

below :
Trouble Action

Power module POWER ON LED does not turn Replacement of Power Module
ON.

I/O module All I/O modules do not operate. Replacement of CPU Module
All the modules mounted on a Replacement of station module
certain I/O mount base do not
operate.

A specific I/O module does not Replacement of I/O module
work.

Indication of CPU "CPU CELL" , "EXAA CEL", Replacement of CPU module

console LED "RTC CELL" (The battery built in

CPU, abnormal)

"SSP OVER" Reset the CPU key Switches, and
"WDT ERR" then,

"OS PTY" (1) loads the OS program, if

(OS program, abnormal) "LOAD OS" is not displayed,
"EXAA CEL" or

(Computer processing memory,
abnormal)

(2) replace the CPU module, if
"LOAD OS" is not shown on
the CPU console LED.

"SMD PTY" (1) Reload the ladder program.
"SMD INVL" If the problem is still not
(Ladder program memory, corrected, load the OS
abnormal) program again.
"SMD CERR" (2) Replace the CPU module.
(The ladder program table is
invalid.)
"SMD PERR"
(Ladder program error)
"FBRAN ER" The FPU detected an error.
"FINEX ER" Correct the C-mode program that
"FZERO ER" caused the error.
"FUNDER ER"
"FOPRN ER"
"FOVER ER"
"FNAN ER"

® PROHIBIFION

The user must not replace internal parts. Replace the entire module. (Otherwise,
internal parts may be damaged.)
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2 DESCRIPTION OF OPERATIONS

2.1 Execution of Ladder Circuit Program
When the CPU Key Switch is placed on the RUN or SIMU. RUN position, a ladder
program performs operations in the sequence in which they are programmed.

) ) Y030
K000 X001 X004 030 o —
i il 10— L manipulation
(Example of
X010 X012 addition)
—] ‘/;5’//4
X015 |X017 ADD
——} —{ WH[{XW100+XW110~YW040
X007 X020 Y035
| <4 F

Arithmetic function: Instruction to perform a numberic operation

2.1.1 Initiation of Ladder Circuit Program
A ladder program may be initiated by one of the following two methods :

1) Cyclic initiation
A ladder circuit program is initiated every previously-set sequence cycle time, and
waits until the next initiation time if the program has been executed to its end. This
method is used when operations at every certain period of time are desired (For
instance, integration, derivation, and so on). A program is executed by this method,
when the sequence cycle time is set longer than the time required for actual execution.
For applications with heavy use of high level programs and light use of ladder logic,
the cyclical initiation with typically 30 ms. sequence cycle times would be selected.

- (e L

Cyclic Initiate Timer
(Standard: 30 ms)

Trl—
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2) Continuous iterative initiation
When a ladder circuit program is executed to its end, the program execution is iterated,
starting at the beginning of the program.
A program is executed by this method, if the sequence cycle time is set shorter than the
time required for actual execution.
In normal operation, there is no significant difference between 1) and 2) in the above.

i —

Tl

H——

2.1.2 Execution of Ladder Circuit Program
The program is executed from top to bottom (in programming sequence).

— —{—— -

Tl -

- ——C

(Operational difference due to the execution sequence)
The time required for operation differs, for instance, as shown in the next examples.

In general, since the program execution time is far shorter than the system response time,
the sequence of program execution is not so significant. However, when the time required
for program execution is a prime consideration, the difference in the time necessary for

operation depending on the program execution sequence must be taken into consideration.
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B Example 1
X000 ROO
i .
ROGO ROO1
11 'd
1 IS
ROO1 R002
1 ¢ )
B Example 2

When (Example 1) is reversed :

ROQ1 R0O02
—
R0OOQO ROO]
—

_)_(_(2100 %003_

Sequence cycle time
e qu Y

1 ]
] ! l

X000 [ : ; | ;
1 [

I | l :

RO0O I ] i

| | l

ROO 1 ! ' ;

| ! |
! |

I L |

I ]

|

R002 \\i
|

Several us from
ROOO ON to R002

|
!
|
| ON
' | i |
: | } |
X000 [ , , |
: ! ! I
( | ! !
ROD2 I | ,’J :
1
! / T
1
R0O ! : =T |
i/ | '
x | '
ROOO = ;
I
|

gl

2 Suquence Cycles
from RO00 ON to
RO0O2 ON
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2.1.3 Execution of Data Manipulation
Energizing (ON) the data manipulation (symbol of coil) causes the data manipulation
being executed. In the example given on the left, a value contained in XW 100 is added to
a value in XW110, and the result is placed in YW040. The data manipulation, while
energized, performs the operation at every sequence cycle.

Data
ADD manipulation

'—-—I l--——-{ W XW100+XW1 10—~YW040

- - — - - —

The data manipulation does not work, if it is not energized. In the example on the left, no

output is produced in YWO040, retaining a value contained in YW040.

OFF ADD
WH—XW10 0+XW110—YW040

Operate/

B Example : To execute the operation only at the rising of a signal
The function uses V AAA rising and falling contacts.
_|V%00|_ The operation is performed only when X000 signal rises (OFF to
ON), as rising of signal is fetched at V0OOO.

The operation is not performed again if X000 remains ON or turns OFF.

X000 V000 ADD
l'-l Hi—{ w}—]
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B Example : To execute the operation only at the falling of a signal
_| } l_ The operation is performed only when X000 signal falls (ON TO
OFF), as of signal is fetched at V0OO.
The operation is not performed if X000 turns ON or OFF in succession.

ngigffﬁi—4?agk—+

* Both V00O and V001 are the contacts for fetching a rise and fall, and used only for
the instructions,— $ F-and—{ | |-. The VAAA contact is used with each number

being assigned to— 1 F-and—] | |- instructions to avoid duplication.
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2.2 Remote I/O Transfer Operation

POWER ON

By turning the power ON, the remote I/O transfer operation automatically starts. If the
CPU key switch is placed on the STOP position in this POWER ON case, the remote I/O

initialization, or I/O Zero clear, starts automatically.

POWER OFF | [RESET| [SIMU. RUN

The remote I/O transfer is not made while the power is turned OFF or the CPU Key Switch
is placed to the RESET or SIMU. RUN position. During this period of time, the I/O
operation is performed as described below :
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I/0 Operation on Remote I/O Transfer Stop

The output from the I/O module is cleared with "0" in case the OUTPUT HOLD of the

station module is open (not connected).
The output from the I/O module retains its previous state if the OUTPUT HOLD jumper is

installed on the station module (S1 and C1).

03 |*

TLILILTTIILTLL
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2.3 Processing Time Taken by the PCs

This section explains how to calculate the time from when an input signal is input to the

input module and operation is performed to when the result is output from the output

module to the outside as an output signal.

Input signal Output
from the Remote Remote signal to
outside I/0 line I/0 line the outside
_— Input CPU module Output EEEE—
module module
@ @ ® @ @
Input Remote I/O| Ladder Remote I/O Output
delay transfer processing| transfer delay
time time time
Approx.20ms 0-30ms Approx.20ms

@ Input delay
This time is the response time taken by the input module. The time depends on the

(Typical)

type of the input module. See the I/O manual.

(2 Remote I/O transfer time
This time is the data transfer time taken by the remote I/O which connects the CPU
unit to I/O units. The transfer time depends on the number of I/0 units. The transfer

time for input is the same as that for output.
5121/0Os : Approx. 5 ms
1024 I/Os : Approx. 10 ms
1536 I/Os : Approx. 15 ms
2048 1/0s : Approx. 20 ms

(® Ladder processing time

In cyclic activation, the maximum delay is the sequence cycle time.

@ Output delay
This time is the response time taken by the output module. The time depends on the

type of the output module. See the I/O manual.
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2.4 Clock Functions
The Hitachi S10/2 « H (LWP070) and 2 « Hf (LWPO075) contain a built-in clock. This

section describes the clock function and its setup procedure.

2.4.1 System register for clock control
This register is used when executing real time control by the ladder program.

(1) Time storing register
This register stores the time information year, month, day, hour, minute and second.
The time can be obtained by reading this register. To set or correct the time, place the
time values into this area as binary data.

(MSB) 215 28 27 20 (LSB)
SW280 Unused Second
SW290 Unused Minute
SW2A0 Unused Hour
SW2B0 Unused Day
SW2C0 Unused Month
SW2D0 Year (dominical year or year A.D.)
SW2EO0 Unused Week day

Setting range
The setting range for the above register is shown below.

You cannot enter a setting outside the range.

@ Second - 0to 59
(2 Minute - 0to 59
(3 Hour =+ 0t023
@ Day of the month - 1 to 31
(® Month =+ 1to 12
® Year -++ 1900 to 2199

@ Day of the week - 1to7

Note: The day-of-the-week entries (1 to 7) are defined as follows.
1: Sunday; 2: Monday; 3: Tuesday; 4: Wednesday; 5: Thursday; 6: Friday;
7: Saturday
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(2) Time control register

This register is used to display the timer status and set the time.

0
2 (LSB)

SW200 | 1/0 | 1/0 | 1/0 ’

Unused [ 1/0 l

CELL error (l:Error,

0:Normal)

Data set & start

{1l:Stop request, 0:Stop not requested)

Timer stop

(1:Stop request, 0:Stop not regquested)

Under timer update

(1:Timer update active, 0:Timer update stop)

When setting the time to the timer, follow the procedure given below.

(D Set 1 to the timer control register S201 to stop the timer from counting.

(2 Set the timer data to the time storing register SW280 - SW2EQ.

(® Set 1 to the timer control register S202 to execute the timer set start.

@ Set 0 to the timer control register S201/S202 to release the time set status.
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(3) Time display control register
When displaying the time on the CPU indicator, set an arbitrary bit in the following
register to 1. (The time and the CPU status are displayed alternately.)

(MSB) 12 20 (LSB)
swzlo] 1/0 | 1/0]1/0 | Unused T

5212: Month, day and hour are displayed on the
CPU indicator.

5211: Day, minute, and second are displayed on
the CPU indicator.

S$210: Hour, minute and second are displayed on
the CPU indicator.
(1:Displayed, 0:Not displayed)

Note:

When two or more bits are set, the MSB side (lowers-number) is displayed. (For
example, when S210 and S211 are set, S210 is displayed.) If no bit is set, year, month
and day aredisplayed on the CPU indicator.

When this register is set, the time is displayed on the CPU indicator regardless of
RUN/STOP on the sequence program.
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2.4.2 Example of time setting
(1) An example of time setting by the ladder program is given below.
[Explanation of Operations]

When X000 is changed over from ON to OFF, the time data, which is in function
words FW100 to FW108, is set in the timer register.

X000 I
V)

® 1= s201

'

@ FWI100 | Second SW280 Second
FW101 Minute SW290 Minute
FW102 | Hour SW2A0 | Hour
FW103 | Day = SW2B0 Day
FW104 | Month SW2C0 Month
FWI105 | Year SW2D0 | Year
FW106 | Week day SW2EO | Week day

'

® 1= 5202

'

@ 0 = 5201

0 = S202
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L ]

[Ladder Program]

X000 V100 DS'I_1
1 L : ¢‘ : {#w } H4000~--SW200

S200 S201 V101 0¥
— ] | N { #] FW100: +00008 ~SW280

DST
[ #3F—— HE000—SH200

K100
(s

K100 | S202 V102 DST
| | e [40] +00000—+SW200

K100
(R}

Note :

The above explanation is limited only to the items required for ladder program
creation. The user of the CPMS system should refer to 3.3.5 "CMPS system macro
instructions for timer" (Manual No. SP-62-009).
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2.4.3 Date updating
The date is automatically updated as follows.
31st day of January, March, May, July, August, October or December . . . Ist day of the
next month
30th day of April, June, September and November . . . first day of the next month
28th day of February in a non-leap year . . . first day of March
29th of February in a leap year . . . first day of March

2.4.4 Restrictions on time setting
If the following time is set when setting data and time, correct data updating may be
impossible. Accordingly, don't set the following time.

Setting date, setting time and status after time and date
Concrete Example

updating
When "29 day 59 minute 59 second” of any month is 29th day, March
set, it is updated into the first day of the next month. — 1st day, April

(Except February in a leap year)
When "30 day 23 hour 59 minute 59 second" of April, 30th day, April
June, September or November is set, it is updated into — 31st day, April

the 31st day of the next month.

When "28 day 23 hour 59 minute 59 second” of 28th day, Feb.
February in a non-leap year is set, it is updated into — 20th day, Feb.
the 29th day of February.

When "28 day 23 hour 59 minute 59 second" of 28th day, Feb.
February in a leap year is set, it is updated into the — 1st day, March
first day of March.
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2.4.5 Accuracy of Real Timer

[Temperature characteristic]

Temperature (°C)-—>

0 5 10 15 20 25 30 35 40 45

/ \

pd lo.s n
v : \\
/| \
Monthly difference

(minute)
+1.5 2
l/ "'2 . 0

Note:

The above characteristic graph shows mean values. As they differ with products, please

use a graph value plus/minus 1 minute per month as a standard.

For control requiring time accuracy, use this timer, while correcting its time according to

the PSE « or the host computer via host computer linkage.
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2.5 Operation and Statuses of I/0 and Internal Registers at Occurrence of

Errors
Operation Initial .
status Setup Normal operation Error
Power on, STOP—
ROM oS reset, off | STOP SIMU STOP PROT. | I/Oerror | CPU CPU
IDLE loading [—On— —RUN ’ ERR (*1) CELL |down (*2)
Name Off RUN
. Inputis | Zero- Input after Input is Input is
External input X Zero- — — — — —
stopped. | cleared stopped. stopped.
g cleared
. Qutput . .
External output Y Sot:tpl:dls fl(::'; d after zero- — ggtpl:dls — — — — g;np L:dls
pped. cleared pped. pped.
Internal register | R — Zero- Zero- —_ — — — — — —
&l cleared | cleared
Zero-
Keep relay K — cleared Hold — — — — — — —
On-delay timer T Pause | 25 Zero- Start Start Pause — — — Pause
cleared | cleared
One-shot timer U Pause Zero- Zero- Start Start Pause — — — Pause
cleared | cleared
CU
CD Zero-
Up-down counter CR — cleared Hold — — — — — — —
CO
- . G input . .
glomai o || — | Fy [ O OIS i | — |~ |~ | i
§ g cleared P P
-
S | Nesting coil NM Zero- Zero-
g NZ - cleared | cleared _ - - o o o _
z NO
. Zero- Zero-
Process register P — cleared cleared — — — — — — —
Event register E — Zero- Zero- — — — —
ent regls cleared | cleared B B T
Zero- Zero-
Edge contact v _ cleared | cleared B T — - - _ _
. Zero- Zero-
Z register z T cleared | cleared _ - - - o o o
System register S The status at that time is stored.
Fuqctlon data DW . Zero- Hold _ . . . . o .
register cleared
Fur}ctlon work W . Zero- Hold - . . . . o o
register cleared
| Ladder program stop | 2™ | stop | RUN | RUN | stoP — — — STOP
=8 cleared
=R
‘§°§ CPMS task (or P coil STOP | 2™ | Abort — — — glsliyi;he — — Abort
= task (or P coil) cleared
aborted.
PCs OK OFF OFF OFF ON OFF OFF — — — OFF

*1 I/O phase error or I/O time-out
*2 NST OVER, SSP OVER, WDT ERR, OS RTY, SMD PTY, SMD INV
Note : A hyphen (-) indicates that there is no effect by the operation or status.
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2.6 Limitations on Optional Module Mounting

2.6.1 Number of mountable optional modules
The table below shows the optional modules that can be mounted in the CPU unit.

Number Maximum number of Number of modules
Module name Model mountable modules in terms of functions Remarks

of SOt I T2 |22 H [2aHE| *1)
Expansion 256kB|LWMOO2 | 2 | 4w | 4 | 40 | 4m 1
memory (2 slots)
Expansion memory | 512kB | LWM413 1 4% | 4% 4+ | 4% 2(1)=3 Usable only with OS Ver 3.0, Rev 0.1 or later (*4)
with clock (1 slot) IMB [LWM414 1 2+ | 4% [ 302 | 2% 2(1)» Usable only with OS Ver 3.0, Rev 0.1 or later (*4)
Expansion memory | 512kB | LWM423 1 4« | 4«22 | 4% | 4= 2(1)*3 Usable only with OS Ver 3.0, Rev 0.1 or later (*4)
with ECC and clock| 1IMB | LWM424 1 2% 42 3% 22 2(H) Usable only with OS Ver 3.0, Rev 0.1 or later (*4)
CPU Tink Mount CPU line modules into the free leftmost slots

LWE020 2 2 2 2 2 1 in such a way that the left slot is an even-numbered

CPU link + «, CV-NET
( i “ «) slot and the right slot is an odd-numbered slot.

Not mountable in the unit where an RS-232C

(LWE480) module is mounted.

Not mountable when two RS-232C (LWE450)

modules are mounted.

Not mountable in the unit where RS-232C

(LWEA450) modules are mounted at channels 2 and 3.

* When RS-232C modules are mounted at channels

2 and 3, F link (LWE480) modules or high-speed

remote /O (LWE100) modules cannot be mounted

in the unit where these RS-232C modules are

mounted.

Only one RS-232C module can be mounted when

one or two external equipment link (LWEQ046)

modules are mounted.

When two S10ET modules are mounted in one unit,

S10ET link LWE400 1 2 2 2 2 1 the transceiver of at least module must have an AC

power supply.

‘e Mount F link modules in odd-numbered slots,
starting from the free leftmost slot.

* Not mountable in the unit where PSE (LWE040)
modules are mounted. (In V3.0 R0.0 and later,

F link LWEA80 1 2 2 2 2 1 only sampling link modules can be mounted in the
unit where PSE link modules are mounted.)

* Not mountable in the unit where RS-232C
(LWEA450) modules are mounted at channels 2 and

PSE link LWE040 2 1 1 1 1 1

External equipment link LWE046 2 2 2 2 2 1

High-speed remote /O LWE100 2 4 4 4 4 1

RS-232C LWEA50 1 2 2 2 2 2

3.

FSC LWE200 2 4 4 4 4 0
Paralle] interface LWZA00 1 1 I 1 1 0 Mount this module in the free leftmost

odd-numbered slot.
Optical adapter LwWZ440 1 1 1 1 1 0
[Analog slicer LWA200 1 4 4 4 4 0

Mount this module in the free leftmost
J.NET LWES5S80 1 2 2 2 2 1

odd-numbered slot.

Mount this module in the free leftmost
OD.RING LWES00 1 2 2 2 2 1

odd-numbered slot.

Mount this module in the free leftmost
ET.NET LWES550 1 2 2 2 2 1

odd-numbered slot.

*1 In terms of functions, up to eight modules can be mounted for the 2 « , up to 16 for
2 a E, up to 14 for 2 « H, and up to 13 for the 2 « Hf.

*2 When different model memory modules are mounted, a total of up to 2M bytes of
memory can be mounted for the 2 « , a total of up to 4M bytes for the 2 « E, a total of
up to 3M bytes for the 2 « H, and a total of up to 2M bytes for the 2 « Hf.

*3 When the first address in expansion memory is not H100000, the number of mountable
modules in terms of functions is indicated in parentheses.

*4 These modules can be mounted only when the OS is loaded from the ladder diagram or
compact PMS system floppy disk in Ver3.0 Rev 0.1 or later. (The CPU LED displays
"CPU V3.0" for the 2 « ladder OS, "CPMS 3.0" for the 2 « CPMS, and "CPMS E10"
or later for the 2 « E CPMS.)
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2.6.2 Notes on mounting optional modules

1. Limitation on the optional module mounting count
There is a limitation on the mounting count for optional modules mounted in the CPU
unit. This count is not the number of optional modules but is represented in terms of

functions or the number of channels.

[Conversion to mounting count]

* RS-232C module (LWE450) : 2

* Memory module with a clock (LWM413 or LWM414)
When the first address is H100000 : 2
When the first address is not H100000 : 1

* Other optional modules : 1

[Mounting count]

* When the CPU is the S10/2 « (LWP000) : 8

* When the CPU is the S10/2 « E (LWP040) : 16
* When the CPU is the S10/2 « H (LWP070) : 14
* When the CPU is the S10/2 « Hf (LWP075) : 13
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2. Limitation on mounting slots
When modules of the same type use two slots, mount them into the free leftmost slots in
such a way that the left slot is an even-numbered slot and the right slot is an
odd-numbered slot.
The F link (LWE480) module, parallel interface (LWZ400) module, OD RING
(LWES500) module, ET NET (LWES550) module or JNET (LWE580) module must be
mounted into the leftmost free odd-numbered slot.

[Sample mounting]

4 5 6 7
PS CPU

g)) ol o | o
Correct 4 8 8 8
(I I T I ¢ P ¢
0 1 3 6 7

pPS CPU N N
Akl E A
Not correct g ] £ 9 ]
g oy g e o)

* OD.RING module must be mounted into
the leftmost free odd-numbered slot.

0 1 2 3 4 5 6 7

PS CPU

Not correct

Memory
Free
Free
Free
Free

* OD.RING module must be mounted into the leftmost
free odd-numbered slot.

¢ CPU link modules must be mounted into the free
leftmost slots in such a way that the left slot is an

even-numbered slot and the right slot is an

odd-numbered slot.
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3. Use of both the F link module and PSE link module
The F link (LWE480) module and the PSE link (LWE040) module cannot be mounted
in the same CPU unit.

4. Use of both the RS-232C module and the high-speed remote I/O or F link module
When software supporting four channels of RS-232C (LWE450) modﬁles, channels 2
and 3 cannot be mounted in the CPU module where the high-speed remote I/O
(LWE100) module or F link (LWE480) module is mounted.

[Sample mounting]

Correct
—— High-speed remote I/0 module
F link module
RS-232C modules (channels 0 and 1)
Correct

High-speed remote I/O or F link module
RS-232C modules (channels 0 and 1)

Not correct

—— High-speed remote I/0O or F link module
RS-232C modules (channels 2 and 3)
RS-232C modules (channels 0 and 1)
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5. Limitation on mounting the F link and S10ET link modules
For the F link (LWE480) module and S10ET link (LWE400) module, sub-modules

cannot be mounted without main modules.

6. Transceiver for the SIOET link module
When two S10ET (LWE400) modules are mounted in one CPU, the transceiver of at
least module must have an AC power supply.

Recommended transceiver (including a power supply)
: H-7612-64/68 (from Hitachi, Ltd.)

2.6.3 Limitations on optional module use

1. J.NET module (LWE580)
When you use a combination of the 2 « CPU unit (LWP000) and J.NET module
(LWESS80) and gain access from a JEMA net compliant station (graphics panel, etc.), do
not access the following addresses. When the J.NET module is used in conjunction with
the 2 « CPU unit, the following addresses are not accessible (these addresses are
accessible if the J.NET module is combined with a CPU unit [LWP040, LWP070, or
LWPO075] other than the 2 « ):

Registers not supported by 2 « CPU unit

Register Address Use
DWO000~DWFFF /61000~/62FFE Function data register
TS000~TS1FF /63000~/633FE Timer setting
US000~USOFF /63400~/635FE One-shot counter setting
CS000~CSOFF /63600~/637FE Counter setting
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2.7 Procedure for Replacing the CPU Module or Optional Modules
When the 2 o (25E), 2 ¢ E, 2 « H or 2 « Hf CPU module or an optional module is replaced,
programs must be re-loaded. To assure re-setup, all systems and user programs should be
re-loaded.
The re-loading procedure is explained below.
The procedure described below can also be used to change the type of the CPU module or
the operating system (for example, to change the 2 « ladder operating system to the 2 « E
CPMS). When the type of the CPU and the operating system remain unchanged, the batch
save/load function of the PC programming tool can be used. For details, see the

Programming Support System Operation Manual.

(1) Back up the user programs and user registration tables. For their addresses, see the

Addresses of user programs and user registration tables.

(2) Replace the CPU module and/or optional modules. When changing from 2 « (25E) or
2a Etothe 2 « H or 2 « Hf, also remove the expansion memory module (first 1M to
2M bytes). If the expansion memory is taken out from an odd-numbered slot (1, 3, 5, or

7), move the other slots so that there are no free odd-numbered slots.
(3) Load the ladder operating system or CPMS. In this case, select "Memory All Clear."
(4) Load the system program for each optional module. (*1)
(5) Load all backups created in step (1) above.

(6) Reset the CPU. (Resetting the CPU is requested several times during system program

loading. In addition, be sure to reset the CPU after all programs have been completed.)

*1 When the CPU link, CPU link + « , or CV-NET « (LWE020) module is used, set
the following data, reset the CPU, then load the system programs. When loading is

carried out from the PC programming tool, this step is not required.

Main module : /F08000 — /0000, /F08002 — /0000
Sub-module : /F18000 — /0000, /F18002 — /0000
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Addresses of user programs and user registration tables

Settings (TS, US, and CS)

Work registers (FW and BD)

/0E2000 - /OE3FFA

Item Address Remarks
Ladder program
System table When SEQUENCE + WORK
. /060000 - /07FFFE )
Data register (DW) is selected, addresses are

automatically set.

Keep relay (K) /OE1000 - /OE11FE
Counters (C, CU, CD, and CR) /0E1600 - /OE17FE
Counter value (CC) /0E0600 - /OFO7FE
User task (/110000 - /AFFFFE)

The range is user-specifiable.

User task registration table (PRET)

/OFA700 - /OFAAFE

User arithmetic function registration
table (UFET)

/OFAB40 - /OFAD3E

Ch. 0 | /F48100 - /F481FE
LGB table for external
) . Ch. 1 | /F58100 - /F581FE
equipment link module and
Ch. 2 | /F68100 - /F681FE
RS-232C module
Ch. 3 | /F78100 - /F781FE
. Ver 2.0 |Ch.0|/1070CA -/1070D0 . . .
Table to register This table is required only
. Rev 0.0 |Ch.1|/10714A -/107150 ]
external equipment when the task system is used.
. orlater |Ch.2|/1071CA -/1071D0 ] . .
link module, RS- When the arithmetic function
Ch. 3| /10724A - /107250 ' .
232C module, and system is used, backup is not
, Ver 1.2 | Ch. 0 | /OFD048 - /OFDO4E :
received user tasks | Rev 6.0 required.
or earlier | Ch- 0 | /OFDO50 - /OFDO56
. o . Mai /B This table is not required when
F link station information am 17000 - /B177FE i }
the F link module is not
table Sub | /B57000 - /BSTTFE | replaced.
This table is not required when
HOSTS table /160000 - /161FFE . .
HOSTS is not registered.
ET link This table is not required when
Host name, IP address | /C18FEQ - /C18FF2 | the ET link module is not

replaced.
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2.8 Memory Battery Backup

1. Overview
All user programs in the S10 a series are stored in random access memory (RAM) which

can be written to and read from. Since RAM is battery-backed, data in it is not lost at
power-off.

2. Battery backup period
The battery lasts six to seven years when power is not supplied. During power-on, the
battery is not exhausted. Therefore, the battery does not need to be replaced under
normal usage conditions.

3. Principle of battery backup

:: ACloov

Power supply
module

CPU module,
optional module

During power-on, current is
supplied from the 5-VDC power
— supply module. The voltage of
GND the lithium battery is 3.6 VDC,
lower than the that of the

power supply module. This
prevents current from flowing
from the lithium battery.

Lithium battery
Model: ER6WK23
Manufacturer: Hitachi Maxell, Ltd.
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2.9 Output Timing of the PCs OK Signal

The PCs OK output signal is turned on as shown in the following timing chart.

"STOP"
(Key switch) | "RUN"
o @ & @
(Check) I A A O A A N
Sequence cycle (typically 30 ms)
IION"
(PCS OK) IIOFF"
Ladder program
Ladder program is stopped. 1s started.
(Ladder program) <

As shown above, the PCs OK signal is turned on typically 90 to 120 ms (3 or 4 sequence
cycles) after the setting of the key switch is changed from STOP to RUN.
Even while the ladder program stops, the remote I/O module continues transfer, enabling

data in PI/O memory to be retained.
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3 LINKAGE WITH HOST COMPUTER

3.1 What is Linkage with Host Computer?
Production directives can be given to PCs from the host computer (HITACHI Control
Computers) and the production information may be sent back to the host computer from the

PCs.

Host Computer)|
‘(HITACHI Control,
‘Computers) i

Production
Directive

Information
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3.2 Cabling

B Host Computer Interface Cable

* Type of Cable: Instrumentation-class shield twisted pair cable More than 0.3 mm2,
3Pair
Recommended cable : KPEV-SB-3P O.SMM2 By Hitachi Cable, Ltd.

* Cable Length: 300 m, max.

* Cable

Shield cable: Connect it to the SHD terminal on the CPU module on the PCs side.
(Shield cable is not connected on the host computer side.)

B Grounding
* Connect the FG terminal of the CPU module to the earth seat on the CPU mount base.

To host computer

1331313) )

Earth Seat «— ==

B Same as for 2 « E (LWP040) , 2 « H (LWP070) and 2 « Hf (LWP075).
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3.3 How To Use

3.3.1 Communication System
The entire communication process is performed by the PCs OS software. Therefore, the

PCs user does not have to perform programming concerning communications.

(1) Sending data to PCs from host computer
The host computer issues a write command and data.

Host Computer

Write command
and data

PCs

(2) Collecting data to host computer from PCs
(D The host computer issues the read command.
@ PCs sends data associated to Q) . Since the whole of the communication process is
performed by the OS program, the PCs user need not be concerned with the

programs for communication.

Host Computer
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L

(3) Making a report to host computer from PCs
PCs sends an interrupt signal to the host computer.
The host computer performs data receive/transfer in responce to this interrupt signal as
stated in (1) and (2).
The actions in response to this interrupt should have been defined by an application
program.
Energizing (turning ON) a coil, Z200 sends an interrupt signal with 150 ms width.
The x 2 NETWORK LINK-PC (interface device on host computer side) is not
provided with the function to accept this interruption.

Host Computer

1Interrupt signal

2200

H——H
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4 SPECIFICATIONS
L ]

Model 2a 24E 2aH 2aHf
Item (LWP000) (LWP040) (LWP070) (LWP075)
Number of IO points 2,048
Sequence control Ladder diagram
HI-FLOW Optional
Program language FA-BASIC Optional
C Optional
Ladder instructions 18 types
Instructions Application instructions 125 types
Computer instructions Possible (68000 | Possible (68020
processor) processor)
Device CMOS-RAM
Memory Battery Lithium battery
Backup time 7 years (25C)
For ladder program 28K steps
Program size For computer processing Up to 2M bytes Up to 4M bytes 1M byte (built-in), | 2M bytes
(optional) (optional) up to 3M bytes (built-in), up to 2M|
(optional) bytes (optional)
Basic ladder instructions 0.33 u s/step € 0.075 p s/step 0.075 4 s/step
Application instructions Average 300 x«s |Average 180 s
Processing speed /instruction /instruction
Scan time About 30 ms/28K
steps
Internal registers R 2,048
Keep relays K [512
Count 512
Timer Type T | On-delay
Setting 0.1 t0 999.9s
Count 256
One-shot
One-shot Type v multivibrator
Setting 0.1 to 999.9s
Count 256
Counter Type C | Up-down
Setting 1 t0 9999
4,096 registers.
Global link register G | The link to the
CPU is supported.
256 coils. Either
Nesting coil N master control or
zone control can
be selected.
128 registers.
Process register P Used to start
computer-mode
Internal auxiliary functions gg%gfg?:{ers.
Event register E Use,d (o indicate
equipment
failures.
2,048 contacts.
Either a rising
Edge contact V | edge or falling
edge can be
selected.
Z register z 32 regis?ters. Used
for tracing.
3,072 registers.
System register S Used for blown
fuse events or as
flags.
4,096 registers,
Data register Dw caCh.Of which
consists of one
word.
3,072 registers,
Work register Fw each.of which
consists of one
word
Floating-point arithmetic coprocessor No No No Yes
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Model 2a,2aE 2aH, and 2« Hf
Item
During operation 0t055C
Temperature During storage -20t070 C
= | Relative During operation 30% to 90%, no condensation
E humidity During storage 10% to 90%, no condensation
§ Resistance to vibration 5.8 m/s? (1000 rpm)
E Resistance to shock 98 m/s?
& | Dielectric strength 1500 VAC between all AC external terminals and case, for one minute
Grounding Class D
Atmosphere Dust: 0.1 mg/m? or less, Corrosive gases: None
Voltage 100 to 120 VAC, single-phase, 50 or 60 Hz =4 Hz
_: Voltage fluctuation 85to 132 VAC
& | Allowable outage time 10 ms or less at the rated voltage
5 During | CPU power supply LWV000 200 VA when 100 V is input (maximum load)
g Power operation| 1/0 power supply LWV050 130 VA when 100 V is input (maximum load)
A [consumption |At CPU power supply LWV000 2,000 VA when 100 V is input (maximum load)
activation| /O power supply LWV050 2,000 VA when 100 V is input (maximum load)
Basic mount base 0.8kg
Expanded mount base 2.3kg
CPU CPU power supply 1.2kg
= CPU module 1.1kg
= 8 slots 1.9kg
g I/O mount base 4 slots 1.3kg
1o 2 slots 1.0kg
1/O power supply module 0.7kg
Station module 0.5kg
/O module See the 1/O manual.
Within CPU
=
100 VAC, !
PCs OK output D Fuse Df;x. , below) _~ PCs OK
External signals input to Q100 vac -=3
or output from CPU
module (common to all Pl
models) 10mA @:
..... prigs]
STOP or RUN input
R1/0 STOP
Contact T “é%lﬁ'-
Piz,
External signals input to 1omA :
CPU module (only for RI/O STOP input // g ----~ -MA-@Z
2¢E, 2 o H, and 2 o Hf) TN STOP/RUK
Contact = :‘:}l?

@ Note on use of the external PCs OK output signal
When driving L with the DC power supply, be sure to install a surge eliminating circuit (see

the figure below).

(T
o

@mm_ﬁ_%'{

Module
internal
A contact
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