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USING THIS MANUAL

Introduction

This manual describes the E M-1il Series Programmable Controller. This manual tells how to install, program,
operate, and maintain your programmable controller.

Formore information on the HITACHI product line refer to the publications listed under additional information.
Manual Contents
Chapter 1 - Configuration and Specifications.

Chapter 2 - Peripheral equipment and Operation procedures
Chapter 3 - Installation

Chapter 4 - Maintenance




Additional Information

For more information on the Hitachi Product line refer to these publications:
® Hitachi programmable controller E B/E M-Il series protocol manual (NJI 086(X))
@ Graphic Programmer P GM-G P E operation manual (NJI 021AX)

Signs used through the manual except noted
O  Applicable
X : Not applicable
A . Partially applicable
— . Unapplicable



WARNING

To ensure that the equipment described by this manual, as well as all equipment
connected to and used with it, operate satisfactorily and safely, all applicable local
and national codes that apply to installing and operating the equipment must be
followed. Since codes can vary geographically and can change with time, it is the
usftag'%hresponsibility to determine which standards and codes apply, and to comply
Wi em.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN
gggg(l—)—l(lNlET DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO
INSTALL EMERGENCY POWER STOP SWITCH WHICH OPERATES
INDEPENDENTLY OF THE PROGRAMMABLE CONTROLLER TO PROTECT THE
EA%\%LFEJ%%I\TITONAND/OR PERSONNEL IN CASE OF THE CONTROLLER

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

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




IMPORTANT

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

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




LIMITED WARRANTY AND LIMITATION OF LIABILITY

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

In no event, whether as a result of breach of contract, warranty, tort (including
negligence) or otherwise, shall Hitachi or its suppliers be liable for any special,




consequential, incidental or penal damages including, but not limited to, loss of
profit or revenues, loss of use of the products or any associated equipment,
damage to associated equipment, cost of capital, cost of substitute products,
facilities, services or replacement power, down time costs, or claims of original
purchaser’'s customers for such damages.

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

Quality Assurance Dept.

Hitachi Industrial Equipment Systems Co.,Ltd.

46-1 Tomioka, Tainai-shi, Niigata-ken

959-2608 JAPAN




Copyright 2005 by Hitachi Industrial Equipment Systems Co.,Ltd.
All Rights Reserved—Printed in Japan

The information and/or drawings set forth in this document and all rights in and to
inventions disclosed herein and patents which might be granted thereon disclosing or
employing and the matrials, methods, techniques or apparatus described herein are the
exclusive property of Hitachi Industrial Equipment Systems Co.,Ltd.

No copies of the information or drawings shall be made without the prior consent of Hitachi,
Ltd.

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

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

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

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

Nevertheless Hitachi Industrial Equipment Systems Co.,Ltd. instends to make products with
enough reliability, the product has possibility to be damaged at any time. Therefore
personnel who are to install and operate the equipment has to prepare with the countermea-
sure such as power off switch can be operated independently of the controller. Otherwise,
it can result in damage to equipment and/or serious injury fo personnel.
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Figure 1-1 shows the system configuration of EM-1| series.

Portable graphic programmer
(PGM-GPEZ>

CPU modules
(CPM-E2 Standard programmer  Unijversal programmer

(CPM-E3 <PGMJ> (PGMJI-R2>

Memory packs
(MPM-1E>
(MPM-2E>
MPM-2R>




Power supply modules 1/0 modules

(PSM-A> {PIM-D, DH, DW>
{(PSM-B> PIM-A, AH, AW>
(PSM-D> <PIM-DM>

{POM-R, RH, RW>
(POM-S, SH, SW>
{POM-T, TH, TW>
{POM-TM>

and others

(PSM-A2

Base

Example of

Example of
3-slot base

| 4-slot base

Example of

xample of
5-slot base

Example of
-slot base

7-slot base

(92}

<BSM-3A)> <BSM-4A> (BSM-5A> <BSM-6A> (BSM-7A>
Fig. 1-1 System Configuration



[Explanation]
1. CPU Module

The CPU module comes in two types; CPM-E2 and CPM-E3. These modules have an upper compatibility
with the preceding CPU module CPM-E.  Functional differences between CPM-E and CPM-2/E3 are listed

in Table 1-1.

Item

Processing speed

Average 5 us/basic instruc-
tion

Table 1-1 Differences from CPM-E

. BMoTI

1.5 ps/basic instruction

1.5us/basic instruction

Memory capacity

1949 words

3997 words

3997 words

No. of usable application
instructions

44 instructions

89 instructions

89 instructions

RS—-232¢C Unavailable Unavailable Built in
Clock function Unavailable Unavailable Built in
I/0 link and remote 1/0 Possible Possible Possible

CPM-E2 and CPM-E3 with no modification.

4K-word memories.

The existing 1/0 modules, power supply modules, special modules, bases and memory packs are usable for
The memory packs MPM-2E and MPM-2R can be used as




3. Peripherals

Peripherals include the standard programmer (PGMJ), universal programmer (PGMJ-R2), and portable
graphic programmer (PGM-GPE2). These peripherals are ali commonly usable for E, EM, EM-{| and EB

series. And they are capable of programming by use of the personal computer programming software
(E-LADDER).



Table 1-2 Compatibility of Peripherals

. 'T,GMJ e ﬁg’g’,‘L fEM ek

o Up to Vit Vi5 ' : Vid Vi5
Programming in up to 2K words O O O @] O O ] O
Programming in up to 4K words @) O O O % O X O
(I:’gr%gpr;rirl;rlréxr‘lﬁgith%Mmstructxons o o O o ) O o o
ot s |~ [ o o [ o o o [ o | o
gg%%rammmg in new EM instruc- o e O 0O % o % O
lfl’]rsxgtlloctésoﬁgcordlng to new EM — 1% O O X O X O
Decimal/hexadecimal monitor *1 O X O O X O 1% O
CMT function in up to 2K words O O O O O O - -
CMT function in up to 4K words O X X @) X o - =
\})lvg)rhéiswriter function in up to 2K _ o o o O 0O _ _
V\R,(C?E\C/‘[Swords function in up to 4K _ % % @) X O - -

Time point of enhancement - Jun., 89 | May, *90 - May, "90 - Near future

*1 Unless decimal monitoring is possible, error code in syntax check cannot be observed.

— 6 —




System Name of Each .
Configuration External Part Specifications
2 [ 2 11 13 ]
Table 1-3 Module List (1,/3)
 Ttem Model Name . ‘t";SpCCiﬁcation, , . . 'Rél}iéi‘lis

Standart type

CPM~—E2 sy P
CPU module qu}r}x%%t&h% interchangeable
CPM—E 3 | With RS-232C interface and clock fanction wit )
MPM~-1E |925-word EEPROM Used as 1K-word memory
Memory pack MPM-—2E |3997-word EEPROM
Used as 4K-word memory
MPM~— 2R |3997-word EEPROM
PSM—A Line voltage 110/220 V AC
PSM-B Line voltage 110/220 V AC, with increased output
Power supply mod- capacity
ule PSM=D | Line voltage 24 V DC
PSM~—A2 | Line voltage 110/220 V AC Continuous
BSM~-3 A 3 slots (Example)
BSM~—4 A 4 slots c
Power| p I/ I/ I/ A 4-slot base modules except
Base BSM—5A |5 slots sapply) gy | 704 70| 70 for the power supply.
BSM—6 A 6 slots
BSM—7 A |7 slots 4 slots
BSM—9 A 9 slots




Table 1-3 Module List (2,73)

Speciti

. PIM-D 24 V DC
Sinput TPIM—A _[110/220 V AC
PIM—-DP |24V DC (common terminal &)

PIM-~DH {24V DC
Input . PIM-DW |24 VDC (Removable terminal block]
module | 10PUt TPV AT | 110/220 AC

) PIM—AW |110/220 V AC [Removable terminal block]
PIM~-DPH| 24 V DC (common terminal &)

32 input PIM—-DM |24 V DC(connector connection)

points
POM—R Relay output
POM~RC | Relay output, independent contacts
g o?%gm POM-—S Triac output
POM—T Transistor output
POM—TP | Transistor output (common terminal (®)
POM-RH | Relay output
Output POM—RW | Relay output [removable terminal block]
module ) POM—SH | Triac output
é?)iglgstpu{ POM~—SW | Triac output (removable terminal block]
POM-—TH | Transistor output
POM—TW | Transistor output (removable terminal block)
POM~—T P H| Transistor output (common terminal D)

32 output POM~—TM | Transistor output (connector connection)

points
Mixe;i %)60111{3 PHM~-DT |DC input 8 points, transistor output 8 points
input - - - -
output 32 1/0 INA TTL input 16 points, TTL output 16 points (via con-
utpu points PHM-TT nector)




Analog module

Table 1-3 Module List (3,73)

Current analog input 8 points

AGM~—1

AGM-0 Current analog output 4 points

AGM—-0D Current analog output 2 points

AGM~1V Voltage analog input 8 points

AGM~—1V 2 | Voltage/Current analog input 8 points

AGM-0V Voltage analog output 4 points

AGM—-O0ODYV | Voltage analog output 2 points

Counter module

CTM Up/down-counter, max. 10 kHz

Remote 1/0

RIOM~-TM | Remote master station

RIOM~—TL | Remote slave station

1/0 link

IOLM~-T I/O link

Twisted pair cables

Expansion cable

CNM-01 Cable for connecting expansion unit (0.1m)

CNM-06 Cable for connecting expansion unit (0.6m)

Ribbon cable

CNEB-06 Cable for connecting expansion unit (0.6m)

Round cable

Cover

CVM Cover for empty (unused)slot

Programmer mount-
g seat

PAM—E For mounting programmer on wall




ortable graphic

Table 1-4 Peripherals

Liquid crystal type graphic programmer

programmer

Standard program-
mer

With audio cassette interface

Universal program-
mer

PGM—GPE 2
PGCMJ
PGMJ—R2

With audio cassette interface, ROM writer function and
RS-232C serial port

Software package

for personal com-

E-LADDER (IBM)

Software package for IBM 5150/5160

puter input
CBM—02 2m long

%)/o(i)nt (i;}](a)lemoféﬁ}e 21 cBM-05 5m long Commonly usable for H-200
CBM-10 10m long

— 10 —
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Configuration Specifications External Part Specifications
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Figure 1-2 shows the name of each external part in case of a 5-slot base.

| Power supply L CPU module }
module

l 1/0 modules l

I/0 indication
lamps

POW, RUN and
ERR indication
lamps
I — AW S I
o I
MIZAG || Sen 25 a5
Grvacen Drtacra Grvtacen @ravacra
el o |
Sicll i §
Jicll e §
2N =TT
& I@l 2] % )
Sic el gle
Sicn Mo
Sion i
ol o BS
- S
| Lo [
1P0wer supply terminalsi Programmer 1/0 terminals
connector

/ Model narﬂ(—‘,platﬂ
1]

Model name is

marked here.

Fig. 1-2 Name of Earch External Part

expansion base

Connector for

e 11—




Each of 3, 4, 6, and 7-slot bases has a different number of slots than the 5-slot base. The base is commonly

used for basic and expanded configurations. For expansion, an 1/0 module is to be mounted in the CPU
module slot of expansion unit.

—12 —
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(1) Basic specifications
Basic specifications are listed in Table 1-5.

Table 1-5 Basic Specifications (1,/3)

 cPM-En

' Itcymy .

Control system Stored program cyclic processing

Processing speed 1.5us/basic instruction

925 words with EEPROM (MPM-1E)
3,997 words with EEPROM (MPM.-2E)

Program capacity

Control specifications |

3,997 words with EPROM (MPM-2R)

Basic instruction 12 kinds (ORG, STR, AND, OR, STR, AND STR, OUT, etc.)

Application instruction 20 kinds (edge detection, step, master control, jump, etc.)

69 kinds (word load, word out, arithmetic calculations, comparison, etc.)

Processing
function

Arithmetic instruction

13 —



Table 1-5 Basic Specifications (2,/3)

Input/output allocation

Free location

No. of external input/output

Max. 160 points with 16 I/O modules

points Max. 320 points with 32 1/0 modules (PHM-TT)
Non-retentive at .
No. of i power failure 256 points
o. of in- : n
ternal out- g&tfgrtlé&ire 256 points (NOTE 1)
put points
Special function 12 points + 4 words
Counting system Addition
Timer/ No. of points 96 points
counter

Time base

0.01, 0.1, 1 sec

Preset value

4 digits (max. 10 points), 3 digits (NOTE 2)

Kind of external input

24 V DC, 110/220 V AC, analog

Input/output processing specifications

Kind of external output

Relay, transistor, triac, analog

Operation control input

Programmable (a single input in a input module specifiable)

RUN contact output

Programmable (a single output in a output module specifiable)

— 14 —




Table 1-5 Basic Specifications (3,/3)

Item CPME2 R R EEEs
E)% Peripherals PGMJ, PGMJ~R2, PGM—GPE?2
‘gg Monitor function Bit monitor and word monitor
,,_é Personal computer link Via PGM]J-R2 %i;gc%ul}ﬁog;t;p to personal computer (RS-
E é 1/0 link 1/0 link module IOLM-T)
§§§ Remote 1/0 Remote 1/0 module (RIOM-TM, TL)
Clock function Calendar clock built in
Self-diagnosis function Watchdog timer, sum check, undefined instruction check

NOTES: 1 The internal output retentive at power failure and the current value of timer/counter are backed up with a capacitor.
Backup is possible for 2 weeks (at 25°C). When using the calender clock, the number of internal output points is reduced
to 240 in case of the CPM-E3.

2 10 points of T/C 0 to 9 are presettable in 4 digits.

— 15 —



(2) General specifications

The General specifications are listed in Table 1-6.

em

Table 1-6 General Specifications

Specificatio

Dielectric strength

11,\?(0)0 \é A)C for 1 min. between input/output terminals (including power terminal) and ground terminal
(NOTE 1

Insulation resistance

20 MQ or more for 1 min between input/output terminals (including power terminal) and ground
terminal when measured with 500 V DC megger (NOTE 1)

Operating temperature

0 to 55°C

Storage temperature

— 10 to 75C

Operating humidity

20 to 909 (non-condensing)

Strage humidity

10 to 909%(non-condensing)

Vibration resistance

Conforms to JIS C 0911 IIB, 3rd class on condition that vibration with frequency 10 to 55 Hz and
amplitude 0.5' mm 1s applied for 2 hours in each of X, Y and Z directions

Shock resistance

Conforms to JIS C 09120n condition that shock of 10G is applied twice in each of X, Y and Z directions

Noise resistance

Noise voltage 1,500 Vp-p, pulse width 1 us
(Measurement by Hitachi method with noise simulator)

Environment Must be free from corrosive gas and dust.
Altitude 2,000 m or less
Grounding 100 O max.

NOTE: 1 A varistor for suppressing lightning surge is connected to the power supply terminal. Therefore, the connector P3 in
the power supply module must be separated when testing dielectiric strength or insulation resistance of the power
supply terminal.

16 —




(3) Specifications of power supply modules
The specifications of each power supply module are listed in Table 1-7.

Table 1-7 Specifications of Power Supply Modules (1,73)

Model
100 V71107120 V AC, 200,220,240 V AC
Rated volt
R ated voltage (110 V AC system and 220 V AC system 24V DC
Line itchable with P3
voltage switchable with connector P3)
Allowable 85~132 V AC, 170~264 V AC 19.2~30 V DC
Rated .
frequency 50,/60Hz -
Frequency Allowable
fluctuation 47~63Hz -
Input current 0.6 A or less 1.6 A or less
CH1(5V) 1 A (for CPU, Programmer) 1.7 A (for CPU, Programmer) 1 A (for CUP, programmer)
?;rtg;tt CH2(24V) 0.3 A (for output module) 0.5 A (for output module) 0.3 A (for output module)
CH3(24V) 0.45 A (for input module) 0.25 A (for input module)

1 A (for input module)

Circuit diagram

' _;»;_;_wm;,my,.w;.m,;. __M;j




Table 1-7 Specifications of Power Supply Modules (2,73)

o Mol bpEM g

When con-
nector P is

disconnected; ™ "~
———3 24V DC !

. Ac
External wiring

ACLIO()~ 120V

| ACH0~120v -
0 AC

[Explanation]

1. Each power supply module receives an AC or DC primary power supply and outputs the determined
system power supply to the CPU, programmer and input/output modules. Its output consists of 3
channels; CH1 (5 V) for programmer, CH2 (24V) for output module and CH3 (24 V) for input module.
The maximum output current is restricted as shown is the above table. The current consumption of each
module is determined in the specifications below. The system must be configured so that the total
current consumption does not exceed the maximum output current of the power supply module.

» The average current consumption of the CPU module is 110 mA (via CH1), while that of the

programmer is 260 mA (via CH1). For current consumption of other modules, refer to each table of
specifications.

— 18 —




2. The PSM-A and PSM-B select the 110 or 220 V AC system by means of connector P3.
These modules have been factory-set to the 220 V AC system. For 110 V system, switch over the
connector to the 110 V side and attach the furnished voltage nameplate.

3. The PSM-A and PSM-B incorporate a varistor for protection against lightning surge. Therefore, the
internal connector (P6 on PSM-A, P4 on PSM-B) must be separated before a dielectric strength or
insulation resistance test. Otherwise, the varistor might be broken.

4. CH3 is also used for power supply to the sensor. Total output current in this channel must be limited
to 0.45 A max. with the PMS-A, and to 0.25 A max. with the PSM-B.

NOTE ~ o
The PSM:B allows its channel 3 to receive power from an external swm:hmg power supply when the mtemal
connector P6 is separated. Utmze this method in case the CH3 current is madequate because there are many.
input modules connected ' o '

19—



Table 1-7 Specifications of power modules (3,/3)

Ttem e
Voltage 85 to 264V AC
Frequency 45 to 63Hz
Input Rush current 40A or less
Rated current 0.6A or less
CHI1 5V, 1A(for CPU and programmer)
cament | CHL2
24V, 0.7A in total(for input and output module)
CH3

Circuit diagram

24V O ] Y
c ' P6 (g H ] CH3
© 33 Q
85V AC (Q E
O |t S R 0
264V AC [ O | 5 } CHz2
: % Z i
FG -0 .
: (w ! J CH1
¢ P4 !

» The PSM-A2 allow power supply from an external power unit to CH3
through separating the connector(P6).
« The connector(P4) must be separated befoere testing dielectric strength.

— 20 —




5. The PSM-A2 has a wide range for power supply voltage which is from 85VAC to 264VAC, this
module can operate on either 110V or 220VAC system.
@The PSM-A2 allows powor supply to 0.7A in total together CH2 and CH3.
Therefor, this module is applicable the system which only input modules on the basic base are installed
and only output modules on the expansion base are installed.

O] P
e cru| 1 I I 1 el ol ool o] o
o 8 5 O
& B e
Basic base Expansion base
CH3 allows power supply to input modules. CH2 allows power supply to output modules.
(MAX 0.7A) (MAX 0.74)

@0f course |/0 modules are able to installing together on the basic base. You can use to the
24Vterminal and common terminal to power supply for sensor.

CH3 and power supply for sensor is on the same.

Confirm that total current consumption does not exceed 0.7A with CH2 and CH3.

Power supply e &
for sensor 2V DC 2 "rg CPU| I I O O
(CH3) “ 1 B

CH2+CH3£0.7A

— 271



(4) Specifications of input modules

The specifications of each input module are listed in Table 1-8.

Table 1-8 Specifications of Input Modules (1,72)

o Model PIM-D . b I’M—JDH P IM—A | prM—aH
Input specification DC input AC input
Nominal voltage 24V DC ACI10V 7220V
Input voltage 21.6~26V DC 85~264V AC, 50,/60Hz

Input current

9 mA (when input and common terminals are short-circuited)

7 mA (AC110V, 50Hz)

Operational ON 19 V DC or more (resistance 300 Q or less) 85 V AC or more
specification OFF 7V DC or less (resistance 200 k@ or more) 30 V AC or less
Input delay O N—OFF 4 ms or less 16ms or less
time OFF—ON 4 ms or less 16ms or less

No. of input points

8 points/module l 16 points/module

8 points/module 16 points/module

Commion input connection

8 inputs/common terminal

8 inputs/common terminal

Polarity

Common terminal ©

Isolation method Photocoupler Photocoupler
Current CH1 0.5 mA + (no. of input ON points) X 0.5 mA 1 mA
consumption | ¢ p 0mA 0 mA
(avergge)

(NOTE) CH3 (No. of input ON points) X 9 mA 0 mA

— 22




Table 1-8 Specmcatlons of lnput Modules (2/2)

Model
Iten . '

Circuit diagram

P I \i~I) '

P I M-—DH

{; . PIM_aAn

External wiring

O Cl1 and C2 are inter-

nally connected.

O Cl and C2 are inter-
nally connected.

NOTE. This represents the power consumption of each module.

the maximum load current of the power supply module.

The total current consumption of each channel must not exceed

— 23 —




(5) Specifications of output modules
The specifications of each output module are listed in Table 1-9.

ltem

|l poM—R

Table 1-9 Specifications of Qutput Modules (1,72)

POM—RH

 POM—SH

Output specification

Relay output

P OM=—=T POM-—TH

Triac output

Transistor output

Nominal voltage 110/220 V AC, 24 V DC 110/220 V AC 24V DC
Qutput voltage 85~264 V AC, 5~27 V DC 85~264 V AC 5~27 V DC
1 circuit 2 A 1A 0.5A
&5&&”d 4 circuits 2 A ZA 1.25A (Note)
8 circuits 4 A 4 A 2.5A (Note)
Min. load current 10mA 6 V DC) 50mA 10mA (5 V DC)
Max. leakage current — 3mA (220 V AC) 0.1lmA (24 V DC)
Max. rush current 6 A (100ms) 20A (20ms) 3 A (20ms)
Max. output ON—OFF 10ms 11ms 1 ms
delay time [ opp 0N 10ms 11ms 1ms
No. of output points 8 points 16 points 8 points 16 points 8 points 1 16 points

Common output connection

8 points/common terminal

8 points/common terminal

8 points/common terminal

Polarity — — Common terminal &
Isolation method Relay Photocoupler Photocoupler
Current CH1 02mA + (no.ofoutput ON points) X 02mA | 02mA + (no.of output ON points) X 02mA 02mA + {no.of output ON points) X 02mA
consumption CH?2 (No. of output ON points) X 10mA | (No. of output ON points) x 10mA | (No. of output ON points) X 10mA
(average) CH3 0mA 0 mA 0mA

24—




. Model
Item

Circuit diagram

Table 1-9 Specifications of Output Modules (2,/2)

POM-R | POM_RH

POM-—

85~26 VAC
6 5~27 V.G

!

POM+SH’ '

External wiring

Power supply

Power supply

e

AC power supply

AC power supply

O ©
DC power supply

Note: Since four-element transistor devices are used, max. load currents are limited for each group of terminals No. 0 to 3, 4 to
7,8 to 11 and 12 to 15. Operation is unallowable beyond the maximum load current.
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(6) Specifications of source type input/output modules

Table 1-10 Source Type Input Module (1,72)

Input specification DC input
Nominal voltage 24 V DC
Input voltage 216~26 V DC

Input current

Approx. 9mA/24 V DC
(inpedance approx. 2.7 kQ)

Operating
voltage

ON

19 V DC or more (resistance 300 Q or less)

Circuit diagram

liPpIM=DPH

OFF

7V DC or less {resistance 200 (} or more)

Max. input
delay time

ON—>OFF

4 msec

OFF—-ON

4msec

No. of input points

8 points 16 points

Common input connection

8 points/common terminal

Polarity

Common terminal ©

Isolation method

Photocoupler

— DB




 ltem

Extenal wiring

Table 1-10 Source Type Output Module (2 /2)

Tl ,"""PIMDPI“I; 7 i

)
Cl and C2 inter-
nally connected
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Table 1-11 Source Type Output Module(1,72)

e Modell pomM-TP | POM-TPRH
Output specification Transistor output
Nominal voltage 24 V DC
Qutput voltage 3~26 V DC
1 circuit 0.5A
Max. load |4 circuits 1.25A
current
8 circuits -

Min. load current

10mA (24 V DC)

Circuit diagram

Max. leakage current

0.1lmA (24 V DC)

Max. ruch current 3A (20msec)
Max. output ON-»QFF lmsec
delay time | ypp Loy 1msec

No. of output points

Common output
connection

8 points/common terminal

Polariy

Common terminal (P (source type)

Isolation method

Photocoupler
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Table 1-11 Source Type Output Module (2,72)

Item

External wiring

POMITE

POM-TPM

DC power supply

DC power supply
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(7) Specifications of hybrid modules
Table 1-12 and 1-13 list the specifications of 1/0 hybrid module and TTL 1/0 hybrid module, respectively.

Table 1-12 |/0 Hybrid Module

e . Model
o PHM=DT
Ttem
10 mA + (no. of input ON points) X 9 mA +

Current CH1 (no. of output ON points) X 8 mA
consump
tion
average) | CH 2 0mA 0mA

CH 3 | (No.ofinput ON points) x 9mA 0mA

Circuit diagram

Model
g PHM=DT
Item
1/0 specification DC input Transistor output
Nominal voltage 24 V DC 24 V DC
Ezﬁ;‘;;;issiiale voltage 21.6~26 VvV DC 597V DC
Input current 9 mA —

Operational { ON | Resistance 300 O or less -
specifica
tion OFF | Resistance 200 kQ or more —

1 circuit - 0.5A
Max. load A
current 4 circuits - 1.254

8 circuits — 2.5A
Max. leakage current — 0.1mA (24 V DC)
Max. rush current — 3 A(20ms)
Max. delay ON-QFF 4ms 1ms
time OFF-ON 4ms 1 ms
No. of I/0 points 8 points (0 to 7) 8 points (8 to 15)
Common connection | 8 points/common terminal | 8 points/common terminal

Polarity Common terminal © | Common terminal &

Isolation method

Photocoupler

Photocoupler

- 30 —
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Table 1-13 TTL 1/0O Hybrid Module

Ttem

Circuit diagram

. Model

. PHM 171

Ttem o EOM 1T
1/0 specification TTL input TTL output (open collector)
1/0 voltage 4~27VDC 4~27VDC
Input current 6mA (56 V DC) —
Input ON |15VDCorless(5VDO -
voltage [ OFF | 35V DCor more 5V DC) —
Max. load current - 20 mA/point
Max. leakage current e 50u A
Max. delay ON-QFF I ms 1 ms
time OFF-0N 1ms 1 ms
No. of I/O points 16 points/module 16 points/module
Common connection | 16 points/common terminal | 8 points/common terminal
Polarity Common terminal © | Common terminal ©
Isolation method Photocoupler Photocoupler
1/0 indication None None

External wiring

Pin layout of 40-pin flat cable connector

Pl ] Sl | T o | Siomal. | v e | Sogl | P o] Signal
1 |como| 21 | NC | 2 |com1| 22 |coMmz
3 SO 23 NC 4 S1 24 S2
5 | INO| 25 | INs| 6 |OUTO| 26 |OUTS
7 1 27 g 8 1 28 9
g9 2 29 10 10 2 30 10|
11 3 31 1 12 3 32 11
13 4 33 12 14 4 34 12
15 5 35 13 16 5 36 13
17 6 37 14 18 6 38 L
19 7 39 15 20 7 40 15

CH1 (No. of output ON points) X 5 mA + 30 mA
C
c<‘)lrl1_5r'$2ption CH 2 0O mA
{average}

CH3 0mA

Connector for
external wiring

Soc

Exclusive comnector (made by Hirose Denki)
: HIF3C-D-2. 34C

= Be sure to use @ con-
nector with gold coat:

Conhector pin

Cableidial i

HIF3-22265C

AWG22to 26 {9

ing
An exclusive solder-
less fastening tool is

HIF3-24285C

AWG24 to 28

required.
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(8) Specifications of independent contact relay
output module
The specifications of independent contact rely
output module are listed in Table 1-14.

Table 1-14 Specifications of Independent
Contact Relay Output Module

OM"RC | - Circuit diagram

85~264V AC
5227V DC

Output specification Relay output

Nominal voltage 1007200 V AC, 24 V DC
Output voltage 85~264 V AC, 5~27 V DC
Max.loadcurent] 1 circuit 2A
Max. rush current 6 A(100ms)
Max. output { ON—OFF 4 ms
delay time | OF F—ON 5ms
No. of output points 8 points External wiring

Common output connection 1 point/common terminal

Isolation method Relay
Current CH1 02mA -+ (o. of outpit ON points) % 0.2mA
consumption CH2 (No. of output ON points) X 10 mA
(average)
CH3 0mA
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Input specifications

©)

Specifications of counter module
The specifications of the counter module are

listed in Table 1-15.

Table 1-15 Specifications of Counter Module

. Item
Count puls frequency|

Count range

Counting method

©2-phase pulse counting (up/down)
0Single-phase pulse and inverted pulse counting
(Selectable between single phase and 2phases)

01 point/Ipreset value (open collector)

Qutput 0Qutput held when preset value = count valueselectable]
¢ Output when present value < count value selectable
Marker 1 point (direct resetting of count value)

| Spécifications
MAX. 10kHz

Operational indication

Output and pulse input imdicated

oCount register

Input pulse ON 0~2 V DC Register 0 Preset value (CUO, CUL, CU2, CU3) register
voltage level | OFF 5~12 V DC
Count pulse wi.dth MIN. 20 sec ©Count value reset
Marker pulse width | MIN. 20x sec O Preset value read
Input impedance Approx.10 k() Ogreset value write
Isolation method | Photocoupler O Status read
No. of pulse input points | 3 points (A, B, M) A-phase pulse ON/OFF status
Bolarit C hal & B-phase pulse ON/OFF status
olari ommon termina Functions Marker ON/OFF status
Count-up |a N Preset value = count value (latch)
(addition) | 5 OFFW Preset value < count value
2-phase w4 B delayed 90° from A Overflow Flag
imput Count-downl A Underflow flag
ulse e _um ‘oise voltage 500 Voo sured by our company methe
’ subtraction) B ! B advanced 90°from A Noise resistance e e arn? hen measuted by our compans method

Power supply for external input device

12V DC + 10%, 50 mA (can be supplied to external device)

Insulation resistance

20 MQ or more between external terminal and ground terminal (FG)

Output specifications

OQutput method

DC10~27V

Dielectric strength

360 V DC for 1 min bitween external terminal and ground terminal

Load current

Max. 0.5 A/circuit, max. 1.25 A/4 circuits

Qutput method

Transistor {open collector)

Vibration resistance

Conforms to JIS (0911 HB. 3rd class on condition that vibration
with frequincy 16.7Hzand amplirude 3mm is applied in each of X.Y
and Z directions,

Min. load current | 1mA Shock resistance Conforms to JIS C09120n  condition that shock of X, Y and z directions,
Ouputdelay | ON—OFF | MAX. lmsec Operating temperature | 0 ~55C
time OFF—-ON |MAX. lmsec Operating humidity 30 to 909% RH (non-condensing)
Voltage drop at ON | MAX. 1.5V (0.54) Storage temperature | —10~65C
Isolation method Photocoupler Environment Maust be free from excessive corrosive gas, salinity and iran powder,
No. of output points|4 points (OUT, OUT1, OUT2, OUT3) CH1 200mA MAX.
Leakage current | MAX 0.lmA Current CH2 0mA
Polarity Common &) consumption CH3 160 mA max. when supplying about 50 mA to external imput device (sersor)
Power supply input for output {10 to 27 V DC, 50 mA {external supply to module) 110 mA max. without currint supply to external input device {sensor)
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) Specifications of analog current modules

The specifications of each analog current module are listed in Table 1-16.

1/0 specification

Table 1-16 Specifications of Analog Current Modules (1,72)

AGM-T

 AGM 0D

Analog current input

Analog current output

Current range 4 ~20mA 4 ~20mA

Input impedance 220Q -

Load impedance — 0 ~500Q

Resolution 8 bits 8 bits

Conversion time 1 ms 1 ms

Overall accuracy +(1% + 1 bit) +1%

No.of poionts 8 points 4 points 2 points
Isolation method

Photocoupler (not isolated from DC input)

Photocoupler (not isolated from DC input)

Isoration between imputs

Not provided

Not provided
Current CH1 25mA 50mA 50mA
consumption| ¢y 5 OmA OmA OmA
(average)
CH3 60mA 250mA 140mA

Circuit diagfam
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Table 1-16 Specifications of Analog Current Modules (2,2)

. . Model ' ,
Ttem , — 0

ORO)

External wiring
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1) Specifications of analog voltage modules
The specifications of each analog voltage module are listed in Table 1-17.

Table 1-17 Specifications of Analog Voltage Modules (1,72)

e AGM-TV AGM OV. |  acw oDy
1/0 specification Voltag range Analog voltage output
Voltage range 0~10 V DC 0~10 V DC
Input impedance 100 kO -
Load impedance - 10 kQ or more
Resolution 8 bits 8 bits
Conversion time 1 ms 1 ms
Overall accuracy 1% -+ 1 bit 1%
No. of points 8 points 4 points 2 points
Isolation method Photocoupler (not isolated from DC input) Photocoupler (not isolated from DC input)
Isosation between inputs Not provided Not provided
Current CH1 25mA 50mA 30mA
C?Zi‘;?:;tei)on CE2 OmA OmA OmA
CH3 60mA 140mA 70mA
Circuit diagram o J ‘
CoM o ——_1
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Table 1-17 Specifications of Analog Voltage Modules 2/2)

Item

External wiring

Modely

. Xenwy

 AGM-OV.

1

]
i
]

—©
L0
—©
—©)
LGy
—©

 AGM_ODV

[—i——;@
©

]

-9 .
—©
®
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CONFIGURATION AND SPECIFICATIONS

INSTALLATION

MAINTENANCE
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Function of Outline of . ; . Personal
peripheral operation| Editing Sgnt;x gﬁgrgtgon Monitor S:gr?%%of computer| Clock
equipment |procedure cnec P prog interface
W 18 53 6 | 6 | 71 84 9 104

U OO

LA b

00 ——

PGMJ PGMJ~R2 PGM-GPE 2
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[Explanation]

1. Kinds of peripheral equipment
Peripheral equipment, or programmer is selectable among three kinds: standard programmer PGMJ,
universal programmer PGMJ-R2 and portable graphic programmer PGM-GPE2. Each programmer can be
used with E, EM, EM-11 and EB series.
Besides, IBM*! PC XT** personal comupter is usable for programming by running the personal computer

programming software E-LADDER. The functions of each peripheral equipment are listed in the table
below.

Table 2-1 Function of Peripheral Equipment

PGMJ
PGMJ—~R2 O - O - B
PGM-GPE2 O O O O O o B
Personal computer
R ADDER © © © © - - - - O o Possibe

—: Function

unavailable

#1. IBM is a trademark of International Business Machines Corporation.

#2. PC XT is a product of International Business Machines Corporation,
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2. Compatibilty

The module PGMJ, PGMJ-R and PGM-GPE in your possession are also usable for CPM-E2 or CPM-E3.

However, each programming has restrictions as listed in the table below.
Table 2-2 Compatibility of Peripheral Equipment

Programming in up to 2K words O O O O
Programming in up to 4K words O O O O X O x O
Rrosr s e e | O o O O o o | o] o
Frintout aceardingloem™™e | - O O o) O O O o)
Dissammr g SR e = | O x o | o | x [ o] x]o
e, i x o | o | x | o] x]o
Decimel apg hexsdecimal| o | x | 0 | O | x | o | x | O
gg{r’gs function in up to 2K O O O O O 'e) _ _
g)VI\OAr’gS function in up to 4K O x X O X O - -
fl} h‘go\r;vrsiter function in up to — O O O O O — .
% l\‘goxrnrsiter function in up to - X % O % O — -
Time point of enhancement - - Jun, 1989 | May, 1990 - May, 1990 - Near

#1. Error code in syntax check cannot be observed unless decimal monitoring is possible.
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Table 2-3 Specifications of Peripheral Equipment (1,2}

w0

Programming function

Display unit

. Model |

. peng BGMJ Ro

Digital display (LED) Liquid crystal

PGM-GPE>

Liquid crystal

Input system

Instruction set Instructions, ladder deagram

Editing function

Write, read, change, insert, delete, search

Monitoring function

One-point monitoring

Multi-point monitoring

Test function

Forced output, forced setting/resetting

CMT interface function

Audio cassette tape recording, reproduction and verification

ROM writer function

- Memory pack copying, reproduction and verification

RS-232C
function

Synchronization

Baud rate

Word length

Printer function

Asynchronous

300, 600, 1,200, 2,400, 4,800, 9,600, 19,200, 38,400,

bps

(Selectable by DIP switch. Rate set to 4,800 bps before shipment)

Start bit: 1 bit
Data bit: 8 bits { Set before shipment
Stop bit: 1 bit

(Other 6 kinds selectable by DIP switch)

Code list, ladder diagram and cross reference printed out

e AR e




Table 2-3 Specifications of Peripheral Equipment (2,72)

RS-232¢
function

Personal computer function

Data exchange with personal computer

Printer;: EPSON SP-80T (old models RP-80 and EP-80 also connectable)

General specifications

Connectable| Printer L
peripheral Interface circuit board: No. 8148 (old model No. 8145 also connectable)
equipment
Sersouter IBM PC XT
Operating temperature 0~55C 5~40C 0~40C
Storage temperature —~10~65C —10~60T —10~50C

Operating humidity

30 to 90% RH (non-condensing)

Power supply

Supplied from basic unit

Supplied from basic unit or
via AC adapter
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Key part names and external dimensions of each programmer are shown below.

Basic unit connecting
cable
(270 mm)

CMT interface LED display

dimmensions in mm

-7

i 7 [y
VA
(3 o g{|-,-.:=,-.==,—,::,—,==n::n} |
o /o o) |Hieyonono e J
/ |
e T Y s e N e S e W - {
o0
e o T o e T e R s O f
O oOoo oo 8
o OO0 oo [
150
> 1.5

Figure 2-1 Standard Programmer <PGMJ>

6.5

\
Mode selector switch
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RS-232C
connector

ROM writer

Liquid crystal display

\

e

Basic unit connecting

RS T O O 0 IR =
RN EEEREN
G LLLLLLT]
©0 OO0
/ 190

CMT interface

Mode selector switch

dimmensions in mm

B

37 16.5

Figure 2-2 Universal Programmer <PGMJ-R2>



Note: The power switch functions only in
offline mode.

57 19

Liquid crystal
display screen
Leg

dimmensions in mm

Body / E

ROM writer
CMT

1 .

o

295 Operation key

-

¢
Liquid crystal brightness adjustment rheostat
Figure 2-3 Portable Graphic Programmer (PGM-GPE2>

27
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Function of Outline of _ : ] Personal
peripheral joperation| Editing Sgntzx ggder&tgon Monitor S't,g;?,gﬁ,]()f computer Clock
equipment |procedure chec P P interface
40 I B 53 | 66 | 69 | 71 ] I 99 104
All cl
(1) All clear clear
Clear the memory before writing an entirely new program.
(2 Write-in Write-in
Write a program for each step.
(3} Read-out ;
Read out the program for each step to check if there is any Read-out |
programming error. E
{4) Search Search i
Search for desired input/output number, step number or instruc- :
tion word. :
B Editing :
Change, insert or delete the program. ;
Editing :

e 48—




B Syntax Check
Check if there is any syntax error in the program written in. If
there is any, correct the program.

{7} Test Run

Perform test run after making sure that wiring has been made
properly through forced output.

B Operation
Proceed to operation after completing test run.

Test run

___________

-

Operation

Procedures before operation

The table below shows a list of programmer key-in procedures.
a The contents of display correspond to the standard programmer.

b Key-in procedures are the same between the standard and universal programmers.
¢ For operation of the portable graphic programmer PGM-GPE2, refer to its manual.
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Table 2-4 Programmer Key-in Procedures (1,3)

Eunction Key-in procedure :z: § =
: L = g2
, = o
. S .
1 Program all clear o) (e fos) O Ol o= =< x|O
ti f - "
Write-in of new program | (@) o] or) ?oerngzrx%hws?e% prograrﬂ@ O o O 1OIx| x| x1O
Continuous write-in
z ti £ N . .
2 % Write-in of additional program | {en] () %?“Séiﬁ%?e% programl@ O O O O =y x| x|O
= Continuous write-in
Starting from step 000 | (e () OF 10 O[O 1O|O]OIO|O
8 |Starting from specified step| us] [Step No. |f=l Ol o] o]0 [O[0|0l0]0
o
From searched 1/0 or 1/0 No. . IR N N RPN PR
instruction @ & O 1O 1001 100|000
First step of unprogram- = 1 step forward or b P T PN N N PN PN
med area e ) backward O O 991010
Switchover between data dis- - (Data or step is selected by this) | == I ) A R I DY I
play and step display (P@ STEP |key. ) Ol C) <)"(J O1OIO[O1O
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Table 2-4 Programmer Key-in Procedures (2,/3)

External input/output - ) i RIS
and internal output 1/0 No. | (%;Eﬁgrd Or) Ol O] OO0 |OjOI0[00
Q Timer and counter @ backward
4 |-5|_ | External output and I/0 No. =) (%) or 7
5 |Z | internal output Timer (o] four) - o N O O] OO} [OIO]OIO|O
3| 8] and counter Fimerfeomer ol | Ly
g S%arch for
%4 | Basic instruction - ste n . . . |
£ | Application instruction Instruction word = Evh‘gg data is O O |90 00000
2 written next
. Read-out of st Generation Of -~ . N
o Insertion to be inserted © =) program to be| [ OF 1O OF 1Ol x| x1 <O
5 5 Deletion W by O] o OF 1O <11 ©
] . ) .
A e EEm e RS | (o o) | |9 |9
2 | External inplut/output e 170 No.  |{«y O ool lololololo
< | and internal output | = - - N
- % Timer and counter by (4 [Timer/counter No i O OO 1010101010
6 é Q Read-out of progra @ ﬁ or
é External outputT.and o for [ T/ONo. ked é O olol 1ololololo
= | internal output Timer - - S
S| and counter (o) (o) (5¢] [Timer/counter No. Jor O O 1O 1O10OI0101O
=
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Table 2-4 Programmer Key-in Procedures (3,/3)

5 P Continuati f synt heck p

718 Syntax check ‘ﬁ)(@ ((Epossgblg (l)%rlxyofoxs’ygo%}élg ceccﬁl) O Ol0I0|0
&) Tror,
£1 Forced (o External .
§ ouipae | External output Eo o) o) ot (o B B) | ostaat No| BT or freg) O olo alxlxlo
=1

8| & feotifnegi External input/ | (e (o] @ b or  [red O O|O O|O|O)] %
S | fesetting output Int_emal
‘g Simula- output Timer/ Y Timer/counter ol ~1 |
£ [tlon nput | counter B [T or o olo] | x|ojo]o]
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Function of|Outline of Syntax |Ogerati St ¢ Personal
eripheral joperation Editin y peration pmonitor |210Fa8¢ Ocomputer
gquipment pfocedure g check |and stop program mteleace Clock
[ 40 48 53000 66 69 71 84 99 | 104

. Programmer mode

. Function . Operational status
PROG TEST RUN Operation Stop
All Clear
O X X < O
+ Key-in procedure and display
e , Display o
 Key-in procedure ~ Remarks .

Instruction

Numerical display

Mode display

- «PROG
ENT ’::
*DATA
@ - All Clear complete
[Explanation]
1. Be sure to perform “All Clear’’ before writing new programs. ("All Clear”” operation has been performed

before shipment from the factory.)

2. “All Clear" clears all the programs written in.

output protected from power failure and the shift register are reset.

In addition, timer/counter data is cleared, and the internal

— B3 —




[Display switchover between data and step]

1. In usual operation, step is not displayed and data alone is displayed. Press the | ', | key for step No.
display. When pressing this key under step No. display, data display returns.

 Revinprocedurs - . . .  Remarks
... ... | Instruction | _ Numericaldisplay | Modedisplay|
*PROG
@ ENT @ Data display
(o (o] () ] bATa
@ iy FPROG Step display
ep di
o = “STEP
T - PROG
ster Data display
- *DATA
[Explanation]

1. If “All Clear is keyed in with 925-step program written in, a maximum of 5 sec is required before
completion of this operation (during this time period, programmer display remains off). “All Clear”
operation is completed when ** " (underline) appears on the display. It will take 19 seconds to clear a
3997-step program.

2. The contents of display shown in the above table correspond to the standard programmer PGMJ.
Hereafter, this applies to all displays.
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Function Programmer mode Operational status

PROG TEST RUN Operation Stop

Second half initialization of memory pack MPM-2E
O X X X O

Display
Key-in procedure - - - Remarks
Instruction Numerical display Mode display

m O

P-4 fag

-~ B
l‘|"

cPROG

L

cDATA Step 0

)
]

INS cORG

L2
g
)™~
Wit

D

ENT - AND Sum value normalized

[Explanation]

1. This operation is required when reconnecting the memory pack MPM-2E (1950 words) used for the CPU
module CPM-E to the EM-|]. Contents over 1951 words are initialized.

2. Error may occur if the memory pack is used neglecting the above step.

3. However, the contents up to 1950 words remain unchanged.
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Write-in of program

PROG

Operation Stop

X @]

FUN9

- Key-in procedure and Display

SR

- Sequence X7 qu o
— y
I
“_‘1 ‘ﬁ AT
Y 220

 Instruction .

X7 written in

-ORG "
@ @ @LU ENT “AND R Mo90 ¥
[ () () [ - FUN SR FUN98 7
fowe] () 1| -oRre o X0 written in
@DJ ]| - OR e Y220
o) () (] S { X1
oo (2 (] e cour | 223 O v o
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[Explanation]

1. When pressing the key, the contents shown on the display unit are written in the memory and

2.

4,

program moves on the next step.
The contents of display exemplified above are

Step 0
those before pressing the key. P
Write-in of additional program ) )
When keying in |C I_R[ and 1 '/smpf the Program written in
first step of unused program area (step 50 in 049

the example at right) is called. Program can 050
be written in this area.

Program write-in from first step

¢ I‘xrststep of uitused
i program ared.is called

Unused program area

/by keying in [CIR]

TN

Step 0 is called by keying in |C L R]and| STEP |. So program can be written from the first step.
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. Programmermode

Function

PROG TEST RUN Operation Stop

Insertion of program
O X X X O

- Sequence
Before insertion After insertion
X‘O )I( }l X0 X1 X3
H = —C
Y 220 Y 220
__H X3 Tobe
l inserted

- Key-in procedure and display

 Key:in procedure

splay | Mode display |

. e
EConbE o

@
- AND
[1ns]

]

O‘[Searches for coil Y200,

iy
Sy
-

cDATA Clears display.

-PROG

—{ l-— Inserts contacts X3.
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[Exlpanation]

1.

Read out the step following the one into which a program is to be inserted. In above example, output coil
is searched since the contact set —|}— X3 is to be inserted before the coil. Press the key

to erase instruction and data display, and key in the program to be inserted, then press the key.

This completes insertion of one step. Upon pressing the @ key, the next step is displayed.

Note that the step numbers of the programs aftem the one inserted will be automatically incremented by

one.

After completion of inserting the new program, be sure to perform syntax check (by keying in ) to

ascertain that there is no programming error.

An error will occure if you attempt to insert a program when the memory area is fully loaded, because

program can no longer be inserted.

eanp [5] | | [~]
I—~—‘Indica1tes memory area is

filled up.

If a program insertion is made to the first step a program consisting of 900 steps, it will take about 5 sec
for its completion. (Before completion, program display is turned off.)

Confirmation is required before pressing the key, because displayed programs are inserted sequentially
whenever pressing the key.
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‘ PROG TEST RUN Operation Stop
Deletion of program
O X X O
- Sequence .
Before deletion After deletion
X0 >|(} X3 X'O )](yl
lr y 4{ |r Y 220 > I + Y 220
Y 220 Y 220

, Remarks -

. o Searches for
AND = DATA _"i }__ contacts X3.
DEL -ouUT Py PROG ~ | Deletes contacts X3.

— 60 —



[Explanation]

1. Read out the step to be deleted. When pressing the key, the programs under the deleted one will be
automatically decremented by one.
2. After deleting the program, be sure to perform syntax check (by keying in ) to make sure that there
is No programming error.
3. Confirmation is required before pressing the key, because displayed programs are deleted sequentially
whenever pressing the key.
4. If a program deletion is made from the first step of a progrmam consisting of 900 steps, it will take about
5 sec for its completion. (Before completion, program display is turned off.)
5. After insertion or delecion, the step numbers of the relevent program and thereafter will be automatically
incremented.
o1 => 01 o1 > o1
§ § § §
1stepistobe _p g:? Program inserted, | 82(1) 1 step is to be 050 ‘frogram deleted 05(1)
inserted to step 51. 052 \ 052 deleted from— 051 / 05
T — step 51. 052
| 053 | $
100 \\b i 100 /H 099

D T e I i B

Before insertion After insertion Before deletion After deletion

Insertion of program Deletion of program

Figure 2-4 Insertion and Deletion of program
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Function

Programmer mode

Operational status

Change of program

PROG TEST

RUN Operation

Stop

O

X

X X

@]

- Sequenhe Before change

X0 X1 @

Y 220 T

X4
—/-Hf— Change to

- Key-in procedure and display

=

After change

X0 X4

Y 220

Display.

Key-in procedure
¥ Instruction:

Numerical display Mode display.:

Remarks

o () o] INOT

Searches for
contacts X1

Clears display.

IxEx K]
(XX}
@ cDATA
< AND )
@@ SNOT ~ -PROG

—/HC—Writes in contacts X4.
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[Explanation]

1. Read out the step to be changed. Press the @ key to clear the instruction and data under display. Write
a program beginning with an instruction. Pressing the key completes the progrmam change for one
step. Upon pressing this key, the next step is displayed. In case the number of words is different before
and after change, the step numbers of the programs after the change one will be automatically incremented
or decremented. The previous program remains unless the key is pressed after program change.

2. Before change, the @ key must be pressed as a rule. However, a new program can be written even when
instruction and data are displayed.

3. The preset value of timer/counter can be changed not only by the method above, but also by directly
entering a new value as exemplified below after searching for the coil

@ @ @ .--Searches for timer TOO coil.
@ B @ E@ ---Writes in new preset value.
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. Punetion

PROG

RUN

Operation

Read out and search of program

O

From start step CLR — 5T
E
'}% From specified step CLR|" Step No. site —> ST or
U
& F final st CLR . STEP
rom final step sile > E
Input; out-
X, Y, M
Output No.| |ctrR ouT Output No, SRC —
S o] o7t
5 I/0 No | |er oot |smey —
ﬁ T /C (_\ m m —
= ;
| jerri louti  Te i [OuptNo| tsre @
Output No i L) | —
Instruction word CLR Instruction word —> or or |SrRc
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[Explanation]

1.

When pressing the key after specifying a step number, data written in the specified step is displayed.
Then the programs before and after this step can be read out by using the keys and .

When pressing the key after specifying X, Y, M, T/C number or instruction word, data in the step where
the specified number or instruction word is written is displayed.

Continuous search for the same number is made by the following precedure.
X1Q0
——{ o . . Display. -
. Uey:n procedure - .. = Remarks
——{ .. - Mnstruetio Numerical { e
X10 - truction | display ...
__{ l._____~1 «AND Searches for
Cl
D sNOT 1 contact (1).
Searches for
C .
X1 @S oF AND 1 contact {2).
—————{ [-——/J(f’——————{ - Searches for
S .
Re ORG 1 contact {3).

When pressing the key again after completion of one search, another step written in the same number
is searched for and displayed.

In case the specifyed number cannot be found in the program as a result of search operation, the first step
of unused program area is displayed ("' "' (underline) appears).

Programs before and after the search one can be read out by using the keys and.
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Function of Outline of Syntax : Personal
h . eyn . ration H
peripheral joperation| Editing l)i’k ggg :tto" Monitor S:g’?ggq"f computer, Clock
equipment |procedure check P prog interface
99 l 104
E uncti’él’l” ’ o Programmer ﬁlyod’éy . Operatxonal ykskt"atuks?
PROG TEST RUN Operation Stop
Syntax check
O O O O O
- _ Display . '
Judgement - —rr e — . Remarks
L | Instruction | Numericaldisplay | Mode display L
Displays first
No error E,' ,’:,’ ,’:,’ “STEP step of unprogrammed
sRC -PROG area.
Error detected - [ -TES TJ Indicates error is
v = "RUN found in step 115.
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[Explanatien]

1. Syntax check is required after writing a program. So far as no error is found in the program, the first step
number in the unprogrammed area is displayed.

2. The table below lists the error display which is presented when program contains an error, together with its
factor. Each error factor can be judged by decimal monitoring of the special internal output WM980.
Whenever performing syntax check, the result of the previous syntax check is cleared and the new rusult
is displayed.

3, Only in case a double coil error, syntax check is performed contimuously from the first step by pressing the
key. Note, however, that no error will occur even if dual coil is specified for the output coil following
FUNO2 and FUNO3.
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dis| fziy
PGMJ{)RZ*

Table 2-5 User Program Syntax Error Code List

€0 tent

0 Blank Blank No error

1 E E Combination of instruction words does not meet syntax rule.

2 E E The structure of main routine or interrupt processing routine is abnormal.

3 E E The argument of INT instruction having the relevant number is not defined.

4 E E The structure of FUN06 and FUNO07 is abnormal.

5 E E The structure of FUN08 and FUN09 is abnormal.

6 — uE STR level is under the one specified for instruction word.

7 — oE STR level is over the one specified for instruction word.

8 = oE Master control level is under the one specified for instruction word.

9 - oE Master control level is over the one specified for instruction word.

10 E E IF or IFR is duplicated. Prohibited instruction (OUT T/C) is written after IF or IFR.

11 E E The 1/0 number, constant or the like of instruction word is not within the specified range.

12 E E Prohibited dual coil is specified.

13 E dE Dual coil is specified though operation is bone (alarm).

14 E E There are multiple SB instructions. CALL does not correspond to SB.

15 E E JMP and INT instructions are used in the same step.

2 F {E Undefined operation coed or operand is used. So program cannot be interpreted. Or the user
memory area is not formatted normally.

30 E E Error is detected in check sum of user program.

.

At occurrence of an error, its - These error codes are not
cleared by turning on/off
power supply (they are
retained in memory).

code can be observed through
decimal monitoring of
WM980.

B (I E) L)) b
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Function of Outline of : Personal
peripheral|operation Edltlng Sgntax Or;‘agra;ttlon Monitor Storage of computer Clock
equipment |procedure check |and stop program interface
40 48 53 66 69 71 84 ] 99 ] 104
' Function ’ Programmermode
PROG | TEST RUN
Operation and stop
X O O
O
Mode selector swich @,
c

Programmer

Operation
starts at

X7 M990

— FUN98— RUN:
FUN9 PROG TEST

==

FUN9 RUN

Internal sequence

RUN ON.

CPU

Input module

e B9




[Explanation]

1. Operation and stop are controlled according to the input codition of FUN98 (STA: Start). The start signal
is processed in the basic unit along the above sequence as follows.

(1) Operation with programmer

o Operation starts when the start signal turns ON (external input X7 turns ON in the above examliple) with
the mode selector switch of programmer set at RUN or TEST. Operation will not start in the PROG
mode.

o Mode cannot be changed over by manipulating the mode selector during operation. Therefore,
operation will continue even if the mode selector switch is turned toc PROG once operation has started.

(2) Operation without programmer
Operation starts when the start signal turns ON.

(3) Operation starts when turning on power supply with the start signal turned ON.

2. As soon as operation starts, the RUN lamp of CPU module comes on.

3. Operation stops when the start signal turns OFF.

4. The programmer is mountable and dismountable while the basic unit is energized. This brings about a
mode change in the basic unit.

(1) When dismounting the progrmammer, the basic unit is set in the same status as when turning the mode
selector switch of programmer to RUN.

(2) When mounting the programmer during operation, operation continues indifferently to programmer
mode. For matching the mode of basic unit with the mode selector switch setting of programmer, stop
operation or turn off and then on the power supply to the basic unit.

5. For programming of start, refer to "Start and end” in "'4.2Application Instruction ( 1).”
6. in case operation and stop are programmed by using a personnal compoter (runnning E-LADDER), the
contacts like X7 in the above example must be kept open.
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Function of|Outlineof Syntax - Personal
peripheral|operation| Editing })1, k gﬁgr:tto‘on Monitor S’:gr?gzof computer| Clock
equipment |procedure cnec Pl . prog interface
[ 40 I 18 ! 53 66 I l 71 1 84 i 99 ! 104
Function 1 Component | |
X, Y. M, T/C PROG | TEST RUN | Operation | Stop
Monitor
WX, WY, WM O O O O O
_ Classification
X, ¥, M @ R X2 ON
a T/C Lo @D@ T/C AR .DATA | T/C10 ON
; SO ( 0UT |, , mecr T/Cl1
Coil @ @ D T/C |+ ! e - PROG cu/rrent value
[y} “TEST H
S e () (I ) W CRun )| MA00 19
e WM400
g WM s 5h (decimal)
2 o WM400
wON e .
T/C (current value, D il (hexadecimal)
preset value) e M400 (bit)
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[Explanation]

1. Monitoring of bit data (X, X, M, T/C) can be done as shown below.
(1) The ON/OFF status of bit data is indicated by means of a decimal point at the second lowest digit of the
numerical display.

R

™

D=
D]

(2) The contacts of timer and counter are monitored in the same way as above. When the coil of timer/
counter is monitored, its current value is displayed simultaneously. This value is displayed simultaneous-
ly. This value is incremented. When the current value becomes equal to or larger than the preset value,
a decimal point appears at the second lowest digit of the numerical display.

J
™t
-
J
X
]

T/C coil No. Current value

[
)

-~
[
-
Py
~
O
-~
-
-~
o
X
~
4

(3) The number of bit data is incremented or decremented by 1 whenever pressing the of key in
succession to. Therefore, ON/OFF status can be checked for successive numbers in both directions.
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2. Monitoring of word data (WX, WY, WM, T/C <current value, preset value) ) can be done as shown below.
After monitoring of bit data, word data can be monitored by pressing the key.
(1) When pressing the key, word data is displayed in decimal notation.
(2) When pressing the key again, word data is displayed in hexadecimal notation.
"""""" (3) When pressing the key again, display returns to monitoring of bit data.
(Example) The method of monitoring WM400 and WM402 word data is shown below.

M400 | O 0 0 0 0 0 0 0

JWM400 ~~~~~~ “955” in decimal number and

U ! ! ! ! 1 ! 1 “FF” in hexadecimal number

M40z § 0 0 0 0 0 0 0 0

}WM4OZ ------ “10” in decimal number and

Mdosf O 0 0 0} L} 0O L} O “A” in hexadecimal number
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du
MON

EapoE

Bit monitorring of M400

e
2
",
O]
L]

Decimal monitoring of WM400

&)
]
]
e
o
4

-
-

Hexadecimal monitoring of WM400

“H” indicates hexadecimal notation.

P
~

23
-
23

Bit monitoring of M400

@
g
-2
Pl
- -

Bit monitoring of M401

Bit monitoring of M402

Decimal monitoring of WM402

Hexadecimal monitoring of WM402

n
@)@ &k
De]
P
D]
%
P

Bit monitoring of M402

3. Monitoring is possible even in the stop status. However, the contents of external input to be monitored

during stop correspond to the ON/OFF status just before stop.
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Programmer mode Operational status

Function
PROG TEST RUN Operation Stop
Conduction check
X O O O X
- Sequence

X0 X1 Y220

Contacts -__;H:_ —..I |—. Conductive

c _ X0
Y 220 ontacts ———{ I—— Non-conductive

- Key-in procedure and display
Display
Key-in procedure Remarks
Instruction | Numerical display | Mode display
) (] S OUT Ty Y220 ON

) Q 1(\)1 11) an “DATA —E X1 conductive
-OR P < ég; ! > —-l !- Y220 conductive
-ORG qan —F X0 non-conductive
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[Explanation]

1. This functios enables you to check the contacts contained in the circuit sequentially for conduction. That

is, when a contact set is conductive, a decimal point (. ) will appear at the second digit counting from the
lowest one of the numerical display.

2. Key-in procedure for conduction check is the same as for search and read-out.
3. Difference between conduction check and monitor
(1) The monitor is a function for displaying the ON/OFF status of coil irrespective of sequence.

(2) Conduction check is a function for displaying the conductive or non-conductive status of contacts while
foliowing the sequence.

X0 X1

Y 220

f Monitor ;. OF
 Conduction

4. Conduction check of word data covers only | M3%0 FUN 0. 9999 9999H — A R
the uppermost bit (b15) of that data, which T wa. [T
does not have any significance. So word FUN 21 WM400 | AR= 00 "5 i T0 o1
data must be checked by using the monitor

function.

_ Only the uppermost
bit of wore data
. WMA400 is checked
for conduction.
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Function Component Programmer mode Operational status
X, ¥, M PROG TEST RUN Operation Stop
Forced set/reset (bit)
T/C X O O O X
- Processing timing of forced set/reset within one scan
1 scan 1 scan
Processing of Simu-{Periphe P . Simu- | Periphe
. S . el Y rocessing ) i ) e
program Forced set/reset | 1/0 refresh |lation ;;Dcm_ of program Forced set/reset | 1/0 refresh |lation ;‘r‘()cm
mput g mput |ing
+ Sequence . Operation

X0

Forced setting closes contacts
XO to turn ON Y220,

External
input conracts

X,Y, M or T/C on image memory
is set/reset indifferently

to the ON/OFF status of
external input conracts.

e 7T




* Key-in procedure and display

. Display

Key-in procedure Remarks

Tnstruction | Numericaldisplay | Mode display

-l

Monitors X0.

i

ey
Y]

CDATA Forcibly sets X0 and turns
on Y220 simultaneously.

ou

¥

(&) &)

3]
~

3
P

SET

]

( CRUN ) Forcibly resets X0 and turns

= e STEST/ | off Y220,

LR Releases forced set/reset mode
Operation follows the ON/OFF|
status of external input

contacts.

[Explanation]

1. When forced set/reset function is activated, X, Y, M or T/C on the image memory is set or reset.
Simulation input is enabled by utilizing the forced set and reset function for the external input (X).

However, the input indicator lamp does not turn on when forced setting is made because the lamp responds

to the physical conditions of the contacts. So judge input by activating the monitor function of program-

mer.
3. The forced set/reset mode is released by pressing the keys for interrupting the monitoring in the relevant

1/0 number such as, and.
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Function Component Programmer mode Operational status
Forced setting of decimal/hexadecimal WY, WM PROG TEST RUN Operation Stop
numbers (word) T/C100~295 O o O 0 o
Furced setting of desimal number
- Key-in procedure
Display
Key-in procedure Remarks
Instruction | Numerical display| Mode display
eeefovr)(7 )0 )0 ] ouT 700 “DATA | Bit monitoring of M700
ouT 00000 - PROG\ |Decimal monitoring of WM700
-TEST
@ ol 12345 CRUN Decimal number in 5 digits
Forced setting of desimal
SET ouT 12345 number to WM700
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Forced setting of hexadecimal number

* Key-in procedure

-OUT 800 cDATA Bit monitoring of M800

oo

T
D
O
@

-OUT 00000 ' Decimal monitoring of WM800

. Hexadecimal monitorring
RUN
0000+ of WMB800

-OUT
@B@ - FUN 0123 Hexadecimal number
-QUT in 4 digits
Forced setting of hexadecimal
number in WM800

=
o
b

0123H

&)

m

-t
@]
C
_‘

[Explanation]

1. When entering a value and pressing the key while the monitor function is activated, the value is set
as word data. Before pressing the key, be sure to enter decimal number in 5 digits, and a
hexadecimal number in 4 digits.

2. Clock time can be set by forced setting of a hexadecimal number.

3. Listed below are applicable range of monitor and forced set/rset functions.
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Table 2-6 Application Range of Monitor and Forced Set/Reset Functions

. ched set/reset
- - Monitor ' -
Classification ‘ o ' o Undeﬁ'stoti ,
' ' o pecimalfirevadeci|vns e IDecimabigicagedi ) pip oD cimallHecudoss
Bit Humber maelﬂcnsnfﬁgr Bit number - xifaﬁ?u?\iifn‘! Bit mfr;‘;?‘rm rﬁ{:&l‘nig‘f&;;r
X 0~195 O O O X % x © X x
Y 200~-395, M400~655 @) @) O X X X © O O
M700~ 955 @) @) O O O O © O O
M 960~-991 O @) O X P X X X x
T,/C 0~95 O X x X X x © X X
{Note) (Note) {Note)
T, C 100~195, T.,/C 200~295| O O O X O O
(O : Possible
Symbol{ X : Impossible
© : Possible (write-in every scan)
the preset values of timers/counters are transferred to T/C200 to 295. Therefore,

(Note) Just before operatlon
rewriting the contents of T/C200 to 295 during stop, though possible, is meaningles

are all replaced with the preset values before operation.

Preset value

User program

Transfer

T/C200~296

Data memory

s because the contents
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_ Operational status

- Key-in procedure and display

. I{eYln prycceduref‘:' .

To be changed to 13.5 sec

Dy,

Remarks

) PROG TEST RUN Operation Stop
Change of timer/counter preset value T./C
during operation p4 O * O ®
- Sequence
T/C0
11.4 sec

. | Insroction | |Numericaldisplay Mode display |
SOUT - .
@@ 3o OOt % | DATA | Search for T/CO coil
S0UT o 19 i o
@ @ E] @ - T /UC G045 -TEST | Write-in of new preset value
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[Explanation]

1. FEach preset value of timers and counters is changeable by turning the programmer mode to TEST during
operation. The value is unchangeable in the RUN mode.
\\\\\\\\\ y 2. Search for the coil of timr or counter whose preset value is to be changed. Then key in a new preset value
and press the key. The new value will be written in EEPROM of the basic unit and T/C200 through
T/C295, and the current value will be reset to 0 sec or O time.

. L NOTE , ,
It preset value is changed durlng operatlon, both ’mmer and counter operateﬁaccordmg to the new value
_ immediately after change. ' ' ' .

— 83 —



Function of Outline of Syntax |Operati S 'fPersonal

peripheral joperation| Editin y peration ponitor Storage ot oy

equipment | procedure & check |and stop onito program ; n?te?flétceer Clock
40 | 48 [ 53 | 66 | 69 I 71 | s 99 | 04|

CMT function

_ Function

Operatlon

X

- Configuration

— 84 —

ey
moonean
CR-BCN-E- - |

Audio cassette
tape recorder
[commercially
available one]

©

LT NN
Co goD O

PGMJ

(Wmm

0
{
(
(.

30

I’GMI~R2

Connecting cable [commercially available one]
- Key-in procedure and display (when using PGMJ)

(without resistor)

PGM-GPE?2




Key-in procedure Display R .
Function - - emarks
functior Tape recorder Programmer Instruction Numerical display Mode display
CMT — b . .
function @ @‘SET kffi’ "
1] getting -
@ @ £ - - - |CMT function
Recording - o : Basic unit
Recording | M 1 C ©~{J—{ +OMicrophone| (2" Sll] IO Recording (EEPROM)
(DUMP) (Programmer) e . End {
(Tape recorder) - 2 PROG Cassette tape
Playback - ¢ - .y (Walling for start " Basic unit
" hit (30 sec
Playback | E A RQO~{}—{]-O Earphone @ @ STRI T " Pl( - )b I (EEPROM)
. LRI )
(LOAD) (Programmer) aying back CDATA 1
(Tape recorder) L--- End o | Cassette tape |
2 Playback @ et F-H g{tai%lél%ecf?r start Basic unit
Verification | & A RO-L}—{1-O Farphone| TUCAND| £ - - £ | Verifying (EEPROM)
t
(VERIFY) (Programmer)(Tape recorder) L--- End Cassette tape
I - - & |Operation error Press CLR
Error lastruc.|_& & € £ |Playback error key to clear
display tion £ 7 - £ |Verification error error and
£ & - £ |Format error retry.
CMT cir| [res|[res] [ent
function D L—JD D
31 clear
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% Be sure to verify data after every recording or playback.

o Setting of cassette

tape recorder e | e - :
;Ia};)gerecorder Use a monaural cassette tape recorder.

Tone quality | Set the tone adjusting knob to maximum.

Tone volume | Set the tone volume knob to maximum.

Tape Select a tape not scratched nor wrinkled.

[Explanation]

1.

8.

Programs are storable on a cassete tape by using a commercially available tape recorder.

Key-in procedure and display are exemplified above when the above-mentioned PGMJ is used. Key-in
precedure remains the same when using the PGMJ-R2 instead of the PGMJ.

Be sure to rewind the tape to the beginning before recording, playing back or verifying a program.

If power is turned off, tape is taken out, or the CLR key is pressed during a process, then key-in precedure
must be restated from the beginning.

For data palyback or verification, symbol H is presented on the LED for about 30 sec until the tape is
positioned at the start bit. !f the symbol does not disappear even after 30 sec, it can be judged that
nothing has been recorded on the tape. In this case, record data again or change the tape to a proper one.
Recording becomes impossible when using a tape recorder cord with a resistor. So be sure to use a
cord without a resistor.

When a stereo cassette tape recorder is to be used, set the tape monaurally. In addition, turn the tone
volume and balance knobs on the connection terminal side to the maximum position.

Execution time will be increased according to the number of program steps.

Execution time = 40sec + number of steps x 0.22 sec

A tape recorded with the PGMJ can be played back with the PGMJ-R2 or PGM-PGM-GPE2. However, a
tape recorded with the PGMJ-R2 or PGM-GPE2 cannot be reproduced with the PGMJ.

For key-in prodcedure with PGM-GPEZ2, refer its instruction manual.
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Function

Programmer mode

Operational status

ROM writer function

PROG

TEST RUN Operation Stop

X X X O

. Configuration I I

Memory pack — 7!

mounting position

00

PGMJ—-R2

MPM~-1E
MPM-2E
MPM—2R

Memory pack for EM series

Memory pack mounting position

| PCM—-GPE2
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No Functio

* Key-in procedure and display (when using PGMJ-R2)

Key-in procedure

Display

. PROG P—
1 | EntranceintoROM @ 2 ROM MODE
Recording PROG R—P OUTO00 | Basic unit Memory
(copying) @ @ 2 ROM MODE EEPROM pack
Reproduction : PROG R—P T ROO . .
goad) @ @ @ @ 2 Rgl%/i 540 DE . Baisc unit < Memorgack
Verification PROG R—P ANDOO Memory
AND; . .
(verify) Bin 2 ROM MODE Basic unit « pack

Blank check

Eoo]=

PROG R—P NOT
2 ROM MODE

EPROM erasure check

Error display

Key-in error R—E

Copying error R62E OUT Exchange memory pack.
Verification error R7—E AND

Blank chenk error R61E NOT EPROM not yet erased

3 Releasing of ROM
“ | function mode

EEEE

Note'P"display disappears when procedure is completed.
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[Explanation]

1. Programs can be stored in the memory pack by using the PGMJ-R2.
2. For recording (copying), the kind of memory must be keyed in.
[O] [O] 925 Word EEPROM (MPM—1E]
[O] [1]--1948 Word EEPROM [MPM—2E]
(O] [2]-1949 Word EPROM (MPM-—2R]
[O] [4]--3997 Word EEPROM (MPM—2E)
[O] [B]--3997 Word EPROM (MPM—2R)

“If EPROM is specified even

“ory.pack is used, the mem:-

the kind:of memory must .
be confirmed. = 0

" CAUTION

thotuigh:the EEPROM mem-

ory ‘pack might be des-
troved. " To prevent this,

3. |f attempting to reproduce data with no memery pack mounted, undefined data is written in the basic unit.

4. For key-in procedure with PGM-GPE2, refer to its instruction manual.
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Operational status.

Function Programmer mode
PROG TEST RUN Operation Stop
Print-out
O X X X O
- Configuration
PGMJ—R2 PCM—-GPE2

Printer
(commercially available one)
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* Key-in procedure and display {(when using PGM-R2)

Nl Fanction | o 'f'fKé:y?—isf1§rocedur’e' . Dieplay : . Remarks
Change to PROG P FUNS6 glust be N
- al () 3 - specified when the
CLR} |SE El +
L | printer (s=r) (=) (o) ] (o PRINT — OUT basic unit belongs
function mode to EM-II
) Speciﬁ‘cation Ei @ ENT PROG P — P—0UT02 | Basic unit — Print
of print-out t_ Ladder PRINT-OUT EEPROM
diagram
Releasing of
3 printer function| |cir! res!| {res| |ent
rinter function | [our [res

Note: Procedure is completed when "P"display disappears.

Specification of print-out format

sz;::; ;};&;ﬁgg&;m ", T1tle - queylis‘t dedé‘f‘diagram Cross ’i;éféféliéé:,
00 O O O O
01 - o - _
02 - - O -
03 — — _ O

O @ Print-out
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[Explanation]

1.

Programs can be printed out onto a printer connected to the PGMJ-R2 or PGM-GPE2. Code list, ladder
diagram and/or cross reference is selecteable for print-out.

In case of PGMJ-R2, the printout format is to

be specified in any case of codes 00 through 03 as listed above.

FUN6 must be specified for changeover to the printer function mode when the EM- I series (CPM-E2 or

CM-E3) is used.

Although print-out is possible with the preceding PGMJ-R, it is restricted as listed below.

Table 2-7 Restrictions on Print-out with PGMJ-R

. ,kI"té'm"

Change to printer
function mode

FUN5
(specifies EM)

Before June, 1989 (up to 9EXX) | From June, 1989 (from 9FXX on)

FUNG6
(specifies EM-1I)

Instructions commonly used
between EM and EM-11

Can be printed

Can be printed

Instructions exclusive
for EM-I

Cannot be printed correctly

Can be printed

Print-out capacity

2K words

2K words
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3. DIP switch setting of PGMJ-R2 and PGM-GPE2
Bit rate and word length are changeable by the internal DIP switch. Settable bit rates and word lengths
are listed in Tables 2-8 and 2-9, respectively.

Table 2-8 Bit Rate Setting

~ Switch No.. L 'Bit:'raté" b
; e Remarks
Unused . 5 . S
. ON for personal ON ON ON 384
For word length For bit rate l é—computer function ! )1
v S oo ON ON OFF 19.2

765

8 4 ;
W Qgﬁﬁﬁi ON OFF | ON 9.6
ON OFF OFF 4.8 Setting made

upon shipment

—— O FF
OFF ON ON 2.4
Use a small blade-edge screwdriver T L B
for changing the settings of DIP switch. OFE ON OFF 1.2
[ indicates the current switch position. OFF OFF ON 0.6
OFF OFF OFF 0.3
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Table 2-9 Setting of Word Length

- Switch No.

0 Wordlength

Remarks

8 7 i Start bit Data bit yk Pa'rikty'bit - Stop bﬂ:tw_w

ON ON ON 1 7 1 (even number) 2

ON ON OFF 1 7 1 (odd number) 2

ON OFI ON 1 7 1 (even number) 1

ON OFF OFF 1 7 1 {odd number) 1
OFT ON ON 1 8 - 2
OFF | ON | OFF 1 8 - ! beting nade
OFF OFF ON 1 g 1 (even number) 1
OFF OFF OFF 1 8 1 (odd number) 1
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4. Print-out specifications of printer are explained below.
(1) Ladder diagram can be printed out normally when it contains 8 contact sets max. on each of up to 26
lines and when the number of concurrent blocks is within 8.
(2) If a ladder diagram exceeds the above limits, it is printed out only within the limits.
For example, when 10 contact sets are written on a single line, only 8 contact sets are printed excluding
the ninth and tenth contact sets. In case the horizontal limit is exceeded, the asterisk **%' is printed at
first step of the relevant circuit.

8§ contact sets max.

A
A )

|
|
|
5 Full scale of
|
|
|

|
|
26 lines [
max. i ladder diagram
|
!
|
A A )
* . .
o A A A A () Lot e,

contact sets on a single line
\/

Only 8 contact sets are printed. 9th contact set

onward are not
printed and space
is provided instead,
though output coil
is printed.
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(3) Up to 9 contact sets can be printed on each line when using the PGM-GPEZ2.
5. Printer specifications

Connectable prints are limited to the ones made by ESPON*".

The table below lists the combinations of

connectable printers and serial interface boards.

% 1.
* 2.

— 96 —

Table 2-10 Connectable Prmters and !nterface Boards
. 1mter model .

s RP 80*2 RP 3011*2
Interface board (old version) (old Versxon) Glaverdion |
No 813” (n]  © . ;
vower (8] o | o | o
No. 8148** o 5 .

Setting of the DIP switch in the printer have not been changed from those made upon shipment from
the factory. Setting of the DIP switch on the interface board are listed on the next page.

EPSON is a trademark of SEIKO EPSON corporation.
RP-80, RP-8011, FP-80, SP-80T and Interface boards No. 8143, No. 8145, No. 8148 are products of SEIKO EPSON
corporation.



-11 Settings of DIP Switch on interface Board

Table 2

Interface board (Note)
1 ON OFF OFF
2 OFF ON OFF
3 ON OFF OFF
4 OFF OFF OFF
SW1
5 OFF OFF OFF
6 OFF OFF ON
7 OFF ON OFF
8 ON OFF ON
1 OFF ON
2 ON OFF
3 OFF ON
SW2
4 ON ON
5 OFF
6 OFF

Note: The interface board
No. 8148 requires
shorting of the jumper
wire J6.
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6. Cable specifications
The cables for connecting the PGMJ-R2/PGM-GPE2 and serial printer are not included in the standard

equipment. They must be prepared separately. If utilizing cables in your possesion, confirm beforehand
that connection meets the figure below.

PGMJ-R (PGMJ-R2)

GPE (GPE2) Printer
e 3 3 .
TX X

RTS |0 8l crs
RX 2 2 TX

CTS |11 11| RTS
sc | "l sc
FG L L] FG

Figure 2-5 Printer Cable Connection Diagram
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Function of|Outline of ] Z
peripheral joperation| Editing Syntax |Operation Monitor Storage of| .~
equipment |procedure check |and stop program |
R 6 & — [

Personal computer

- Configuration  mm

CPM—-ES3

Cable B

‘@]
&
151
1]
QL]
o0 OO0
PGMJ—R2

4

Cable A

Personal computer




[Explanation]

1.

PGM

Since the CPM-E3 comprises an RS-232C interface, it is directly connectable to a personal computer. The
CPM-E2 can be hooked up to a personal computer via the PGMJ-R2.
Connection via PGMJ-R2
A personal computer is enable to program and monitor sequence by running the personal computer
programming software E-LADDER. This software package has been prepared for IBM PC XT* series. For
details, refer to the personal computer programming manual <E-LADDER) (NJI 022 (X) -1).
Direct connection to personal computer [CPM-E3]
For connection to a personal computer, turn the peripheral mode selector
E switch to COM (1) or COM (2).
At the PGM position,
the programmer con-
Ij Peupher'xl mode selector nection port is validat-
. ,  switch
ed. At COM (1) or COM
’____F_COMI (2) position, the RS-
CoM pGM__COM2 232C port is validated,
l/COMIZ namely the programmer
. connection port is
PGM--+-- Validates programmer connection port.
unusable.

(1)reee-- Selects the same protocol as for the RS-232C port of

. PGMJ-R2.
COM(2)+-+++ Selects exclusive protocol.

[

RS-232C
connector (9 Pins)

— 100 —



NOTE
The status of the peripheral mede selector switch is determined just when turning on power supply.
Alteration of switch setting after energization is ineffective. For mode change, power supply must be turned
off.

(1) At the COM (1) position, programming and monitoring are possible by use of the personal computer
programming software E-LADDER.
In this mode, protocol is the same as in connection to a personal computer via the PGMJ-R2.

(2) At the COM (2) position, the exclusive protocol is selected.
Refer to the EB/EM- | protocol manual separately issued.
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4. Cable connection (examples of direct connection)

PC
(25P) (9P) SRS
3
sp 2 2l RD sD
« « 2
RD [ 3 sD RD
) 7
rRs M 81 ¢s RS
5 7 8
cs B Y Rs cs
. 5
GND  H 2l GND G
1 1 1
FG FG FG
pr [
EM-1I
ER 20 CPM—E3
IBM PC XT*

% IBM PC XT is a product of International Business Machine corporation.
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By the DIP switch (SW3) Position on PC board at power supply energized, the mode of CPM-E3 is decided.
After this time, CPU mode can not be changed by changing switch position.
The switch postion is shown as follows.

1 : Transmission
speed control
switch

2 : Operation control
command selector

transmission speed

transmission speed switch Position

RS-232C
port

(bps)
4800 OFF
9600 ON (preset state at shipment)
mode operation control peripheral node operation control
command selector selector
COMMAND uneffective COM?2 side ON
MODE effecttive COM?2 side OFF*

*Preset state at shipment
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Function of Outline of Syntax |0 : Personal
¢ . e eration .. |Storage of
peripheral operation| Editin y p Monitor computer|
equipment |procedure g check |and stop program inte?face ‘
w | @ [ ] & | e | 7| s | 9 [ 104 ]

Configuration of calendar clock (15:13:23, Wenesday, September 27, 1989)

Internal output . . crorred every  Internal registers of real

several-hundred time clock LSI (always effective,

millisec when M950 or cannot be stopped
WM40 (year) 0089 is at OFF Year by user progrom)
WMB42 gggnézy) 0791217 Month and day

WMQ44 (dayofweek) | 0 | 0| 0| 4 Day of week

Transferred when

WM346 ggs&;ﬂd 108 11]3| ML is rising Hour and minute
WM948 (second) | 0] 0|23 Second

--- M950 (selects display or editing mode) --- M953 (turns on at battery error)

--- M951 (sets time point) - M952 (adjusts in +30 sec)
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- ‘For year, the lower 2 digits of Christian year are represented by those of WM940, whose upper 2 digits are

. fixed at 00H.
- Month and day represented by the upper and lower 2 digits of WM942, respectively.

- Day of week is represented by the lower 2 digits of WM944 in the following way. The upper 2 digits are

fixed at 00H.
Day of week | Sun. Mon. | Tues. Wed. | Thur. Fri. Sat.
Lower 2 digits
of WM944 01H 02H 03H 04H 05H 06H 07H

* Hour and minute are represented by the upper and lower 2 digits fo WM946, respectively.

- Second is represented by the lower 2 digits of WM948, whose upper 2 digits are fixed at 00H.

[Explanation]

1.

Registers (M940 to M955) for calendar clock
Only the CPM-E3 uses 16 internal outputs M940 through M955 as registers for calendar clock. (The

contents of these registers cannot be cleared by [CLR}|, |ENT]and |DEL| operations.)

In case of the CPM-E2, the internal outputs M940 through M9O55 serve as usual memory-retentive internal
outputs.

The real time clock LS| has registers for representing year, month,day of week, hour, minute and second.
These registers are always operative indifferently to operation/stop and power on/off status.
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Example of time setting with programmer (setting of 19:45:36, Saturday, July 28, 1990)

: . Key;in procedure’_ﬁ L
o)LL)
2 0 T e
@@@@ Y Forced setting of hexadecimal number (y\r;?vr[)g ;8
oo Hexadecimal monitoring of WM942
+ + Lt
@@ I Forced setting of hexadecimal numbers
o Hexadecimal monitorin (H}O'\%}Rflng day) in WMS42
R I g 0
@@@ g (day of week) in WM944
! Hexadecimal monitoring of WM946
E]E:] H ; Forced setting of hexac(lggiunrlazilngugit‘)]eurtse) WMo
3 Hexadecimal monitoring of WM948
@@@@ HEH B Forced setting of hexadecimal number (se%(;nd) 1;
M94

Bit monitoring of M950

L™
]

)

Forced setting of M950 (editing mode)

D)

O}
PO
P
g

Hexadecimal monitoring of WM940

X}
Do)
g

e Ty
DO ]
POGII g

J
3
-~
'
Ol

e’
=

Do’
D
-3
X

Forced setting of Hexadecimal number

L

-~

by
\

L]
"-

2
LX)
g

R
D
Ly
IOy

@@ HE (Note)| Bit monitoring of M951
SET = oL Forced setting of M951 (f time setting)

Note: Make sure that M951 is at OFF. If at ON, press the key and then key. After completion of
setting, press the key to forcibly reset M951.
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Example of time setting with programmer (setting of 19:45:00)

1
]
X0 !
M950
i | O X0: Turns on to write hour, minute and second
MY50 values in WM946 and WM948,
-
1 eun o0
FUN 21 846
FUNO. O
FUN 21 948
W \MT ‘
i U X1: Sets time when status changes from OFF to ON.
i
]
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(1) When M950 is OFF, the contents of registers in the real time clock LS| are transferred to the internal

outputs M940 through M949 every several-hundred ms. So the user can know the current time point
with the internal outputs.
When M950 is at ON, the contents of the same register are not transferred to the internal outputs M940
through M949. Therefore, time does not advance in the internal outputs M940 through M949.
However, the registers in the real time clock LS! are functioning. So internal outputs M940 through
M949 resume operation at the exact time point when turning off M950 again.

(2) M951 is used for rewriting the registers in the real time clock LSI.  When M951 changes from OFF to
ON (at the rising edge), data in the internal outputs M940 through M949 are transferred to the registers
in the real time clock LSI and, at the same time, M950 is turned off.

(3) M952 is used for +=30sec adjustment. Time point is adjusted to 0 sec when current value is within O
to 29 sec, and to 59 sec when within 30 to 59 sec.

At OFF to ON change of M952 (at the rising edge), only the registers in the real time clock LSl are
subjected to =30 sec adjustment. Within 1 sec, the adjusted contents of the registers are transferred
to the internal outputs M940 through M949 when M950 is at OFF.

(4) M950, M951 and M952 are automatically turned off upon energization.

(5) M954 and M955 are for functional expansion and unused (undefined) at present.

2. Setting of time point
A desired time point is settable by turning M951 from OFF to ON after rewriting the contents of registers
with MS50 turned on to set the editing mode.
Time point is settable by utilizing the forced set/reset function of the programmer. It can also be set
during operation as programmed.

3. Accuracy
Calendar clock has an accuracy of +30 sec and —3 min per month (at O to 45°C).
This accuracy may not be retained if ambient temperature rises beyond 45°C.
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"~ | 1  CONFIGURATION AND SPECIFICATIONS

5 PERIPHERAL EQUIPMENT AND
OPERATION PROCEDURES

4 |MAINTENANCE
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Mounting | Power wiring | /0 wiring Terminal Layout| Forced output

e 117 [ 120 | 128 i 130 |

[External dimensions and mounting dimensions] ) .
dimmensions in mm

138 (with module mounted)

10 _
Dimension Table

—_— — i o o g o
L2(mounting
@ 6 Model o

‘ [ BSM-3 160 80

B U D U D | BSM-4 195 120

i i o 1 o
0 Sl = BSM-5 230 160
1

a | BSM-6 265 200

€ ' BSM-7 300 240

o ~ - \ BSM-9 370 310

L2 # 5 hole ¥ '
Expansion connector

110



_@_ | -@_ I N
Cable Expansion base

Standard base
/\-/ o
/—\/ =

M4 screw hole (at 4 locations) M4 screw hole (at 4 locations)

| & % i_'@--\@_‘

140

L2
L1

10~70

Mounting holes

[Explanation]

1. The base alone with no module is to be mounted to control panel.
2. The expansion unit is to be installed at the right of the basic unit as a rule. Installation gap must be 10

to 70mm when using the 10 cm-long expansion cable <(CNM-01> .

— 111 —



- module might be broken.

Standard base

]

l— Expansion base

\

Expantion
cable

O

119

Standard base

Expansion base

X

"

Expansion cable

Standard base

Expantion base

X




Mounting of module

The base has grooves shown below at the top
and bottom. Push in the PC board of each
module while matching it with the upper and
lower grooves.

5 7 5
é
2
7
%
PC board
Detail
i [

& 8
0001

k

=
o3

'y
4

Base sturcture

Mounting the memory pack

The CPU module necessitates a memory pack.
Plug the memory pack into the 30P connector.
Unless the memory pack is mounted, program

cannot be written. Memory pack

it
0 L’iE“

)
O
S

] f]
L]

\ CPU module

Mounting of Memory Pack

i
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5. How to Mount Programmer
The programmer (model PGMJ) and universal programmer (model PGMJ-R2) must be mounted in the
dimentions shown below when using the programmer mounting seat (model PAM-E).

PGMJ-R2
_](———A
: -—  PomJ
55‘ "1 4 4.5 hole (at 2 locations)
75 %
%/ 115

Program Mounting Dimensions
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6. Mounting direction
The programmable controller is mountable upside down, but neither vertical nor reverse installation is

allowable.
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NOTICE —

1. Installation Clearance

1.

Provide a space of 50 mm or more at the top and bottom of
each unit for facilitating ventilation and maintenance. Also
secure a free space of 10 mm min. at the left and right for
ventilation.

During installation, pay strict attention not to let fragments
due to drilling or wiring fall into the programmable controller.
Avoid installation right above equipment which radiates much
heat (such as a heater, transformer or large-capacity resis-
tor).

Secure a distance of 200 mm or more from a high tension
cable (3,000 V min. ) or power cable.

2. Installation environment

4]

@

Avoid locations which receive direct sunlight, or which are
subjected to condensation or are exposed to wind and rain.
Installation is unaliowable at locations where the atomospher-
ic air contains dust, oif vapor, smoke, conductive dust or
corrosive gas in a significant amount.

Do not install the programmable controller at locations at
which vibration or shock will be directly applied.
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dimmensions in mm

500r more
! -
10 5, 10
or Lor
more more
PC
i
N - |
i 500r more
; 500r more
10 10
or or
more , more
I
-5 -
: 50or more
% /
4
Wiring duct




Mounting Pﬂo’wer@Wirihg 1/0 wiring |Terminal Layout| Forced output

110 [ 117 ] 120 ! 128 [ 130
110 V or 220 V AC T Hmﬂ umq nmn n@L
sl 5a T 22
MIZAG || oeon ng
B rracH( QHITACH: @ ritacr
Sensor power supply
a
O) O) Earth leakage ,
breaker

Q O @ 2
| | eav 3
X C a
Noise o 5
filter A 0 5
FG 7
% [#3
= -  — ;i

Power and grounding line
( 2 mm? or more)
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[Explanation]

1. Line voltage
This instrument operates on either 110V or 220 V
AC system. However, standard setting is 220 V
AC (factory setting on shipment). For receiving
110 V AC, setting must be changed as shown at
right.

2. Use a power cable of 2 mm? or more to prevent
occurrence of voltage drop.

3. Grounding
Connect the grounding terminal (FG terminal) to
make 1000 or less using a cable of 2 mm? or
more.
Restrict the length of grounding cable within 20m.

(1) Grounding can be shared with an instrument
panel or relay panel.

{2) Common grounding must be avoided with equig-
ment which may generate high-level noise such
as a high-frequency furnace, large-scale power
panel (beyond a few kW), thyristor converter
and electric welding machine.

(3) In case line voltage fluctuates excessively, use
of a noise filter is recommended.
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AC100V ~120V

Model indication

R

Attach the name-

plate which matches
the actual power
specifications.

TToTE

(How to select voltage)

(Setting for 200 to

240 V AC)

( Setting for 100 to

120 V AC )

A
View from arrow

N

b@bﬂal&h%

I

oo =i L
é@‘u&

7
MEU

—

(Method of disconnecting varistor)
Before dielectric strength test,

P6 in case of PSM-A or P4 in

be sure to remove the connector]

case of PSM-B



Insulation resistance and dielectric strength tests

4,
A varistor (470 V class) is incorporated for suppressing a lightning surge. Before insulation resistance or

dielectric strength test, be sure to disconnect the connector.
I¥ either test is conducted without disconnecting the connector, the power module might be damaged.

5. Install a lightning arrester
To prevent damage to the equipment as a result of being struck by lightning, it is recommended that a

lightning arrester be installed for each PLC’s power supply circuit.
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Mounting

110

l 117 B

| Terminal Layout

Forced output

128 |

130

External
wiring

Current output type
proximity switch
(NPN transistor open collector)

DC input module

AC input (PIM-A/AH, etc.

0 O

CRVEORORCHNORVECHC!

110 or
220 V AC

AC input module
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[Explanation]

1. Wiring of DC input module (Example of negative logic input)

(1) The EM- || series incorporates the power supply (24 V DC) for external inputs. When each input terminal
(X0, X1,ee- ) is short-circuited with the common terminal (C), input is turned on. As a rule, a current
of about 10 mA flows from the PC to the external input contacts.

2) Sensors such as proximity switch and photoelectric switch are directly connectable when they are of
current output type (PNP transister open collector output).

Sensors of voltage output type must be connected to the input terminal via a transistor.

To input terminal

To input
terminal

o To 2 V _
‘ o common To 24 V common terminal
. 4 terminal
] ;
Current output type Voltage output type

O (directly connectable) X (requiring addition of transistor)

(3) Although the instrument is sensitive to an input current within 4 to 6 mA, 7 mA or more for reliable ON
operation and 1 mA or less for reliable OFF operation.
Note: For connecting a 2-wire type proximity switch, LED display-equipped limit switch or the like,
confirm its input impedance and single out a sensor within the above current specifications.
““““““ (4) As sensor power supply, 24 V DC of the power supply module PSM-A can be used. lts current value |
is represented by:

[ | =CH3 capacity of PSM-A (450 mA) — CH3 current consumed by /0 module]
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(5) For installing a switching regulator of 24 V DC for supplying power to the sensor, connect the negative
pole of power supply with the common terminal of DC input module. (Refer to the above example of DC
input wiring.)

(6) Connection of common terminal of DC input module
o The common terminals of DC input module need not be connected within the same base.
(Because they are connected via the mother board in the base.)
olt is recommended to separate the common terminals of DC input between the standard base and
expansion base. However, if this is impossible, connection of the common terminals between these

bases does not pose any problem.
Connectable

DC input module on DC input module on
standard base side expansion base side

(7) Prevention of poor contact of high power contacts
When external contacts are closed, a current of about 9 mA

_L J) flows through them. Therefore, use contacts which do not
24V DC 427(;/; } D -ontact set incur poor contact at that current level. If you must
\__I 50mA employ a high power contact set, an adequate current must
be supplied to the contacts via a resistor as shown at left
@ in order to prevent poor contact.

DC input module
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(8) Length of input wiring
Input wiring must be 30 m max. If wiring beyond 30 m is inevitable, the input wire and output wire must
be separated completely.
Even in this case, wiring length must not exceed 100 m.
2. Wiring of AC input module
(1) With the AC input module, a voltage appears at the input terminal when wiring distance becomes long,
though there is no signal actually.

External power supply

[ro e — T T -1
! ! (=)
| I AR t
External input 1 ! I i AC input
| | . < L vin inpu
| n | - - -:- - :\Leak current module
| A I ~ h
| T
§ |

Lo e e e | )
{ Line capacity Dummy resistor

AC Input Module Wiring

Even with the external input contacts open, if voltage applied to the input terminal because of leak current
through line capacity exceeds the maximum OFF voltage of the input module, the module is under the
same condition as when input signal is applied to it. Therefore, the module may operate. To prevent
this, connect a dummy resistor in parallel of input module and thereby curb the terminal voltage due to
electrostatic capacity to one half or less of the maximum OFF voltage of this module.
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External
wiring

e

1
Surge killer
(0.1u F+1008)

-y .

AC or DC
power supply

Q0006008 eE

Relay output
module

____.I

DC power supply

QOO0

|
©

Transistor oupput
module

wicam

\|/
!
!

1
Surge killer
(0.1 F+100Q)

@@@@@@éé

l
©

o],

riac output

AC power supply module
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[Explanation]

1. Wiring of relay output module

M

Service life of relay

o Relay contacts are operable 200,000 times or more under a resistive load of 120 V AC, 2 A and 1,000,
000 times or more under a load of electromagnetic contactor (Hitachi H10 with an inductive load of
170 VA upon energization and 6 VA after energization).

o Relay life is in inverse proportions to the square of current (life quadrupled by reducing current to one
half). So the life will be significantly shortened when breaking rush current or directly driving a
capacitor load. For opening/closing the contacts at a high frequency, use of the transistor module or
triac output module is recommended.

Surge killer

In case of an inductive load whose coil capacity exceeds 10 VA, a surge killer (such as a 0.1 uF

capacitor + 100Q resistor combination) must be connected in parallel with the load. For DC load,

connect a flywheel diode.

2. Wiring of transistor output module

(1

This module is used to control DC load. Although a protective circuit is incorporated against a surge
which bauses inductive load, it is recommended to suppress the occurrence of surge by connecting a
flywheel diode (current capacity 1 A and inverse dielectric strength 250 V as a standard) in parallel with
inductive load.

The transistor is a composite part made up of 4 elements. Maximum current is restricted to 1.25 A for
a total of 4 circuits which correspond to terminals 0 to 3, 4 to 7, 8 to 11 and 12 to 15. Allocate load
so that maximum load current will not be exceeded.
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N

4 elements/module
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3. Wiring of triac output module
(1) This module is used to control AC load.
(2) Leak current flows (3 mA at 220V AC and 1.5 mA at 110 V AC) because a snubber circuit is comprised
in the module for protecting the triac.
I a slight current load or lamp load is connected, the triac may be turned on in error or unable to be turned
off. In such case, connect a dummy load (aforementioned surge killer of 0.1 xF +100Q) in parallel with
the above load to prevent influence by leak current.
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Mounting | Power wiring | /0 wiring "ermin Layout| Forced output
110 | 117 | 120 }
0 s 0 0 0
1 _j_ 9 1 C c
| 5, | —
2 110 2 1 1
| 3 | — o
3 N 3 Cc C
24 y.PC 4 12 4 2 o
Supply — 5 |— — —
0 5 — 13 5 C o
JE— 6 —_— P JEUO——
AC —1 14 6 3 °
ISOO_ 0 7 _]__ -
120V ] o1l O
FG c —C2 c . .

Power supply 8-point input/output 16-point input/output
PSM-A

PIM-AD
POM-RST

PitM-AH.DH
POM-RH.SH.TH

Analog input
AGM-t

4.point analog output 2-point analog output
A

AGM-0 GM-0D

*The DC power supply for sensor is shared by external input (9 mA/point). Its maximum current is rated at 450 mA.

— 128 —



[Explanation]

1. The above figure shows the terminal layout of EM-I| series.

Each terminal is threaded in M3.5. When a solderless terminal is used, its outside diameter must be 8 mm

max. Each terminal is allowed to hold a maximum of 2 solderless terminal tongues. Do not fasten 3 or
more tongues at a time.

sax T (O] swax] DA
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Mounting | Power wiring | 1/0 wiring |Terminal Layout|

[ 110 [ 117 [ 120 [ 128

. Function

PROG TEST RUN Operation Stop

Forced output

+ Key-in procedure and display

| Keyinpoeede . b e e
... | Instruction |  Numerical display | Mode display , .
_ Specification of
Vo o -
" forced output
mode RUN
[ I contacts ON
°eDATA External output
ElobloE a- 200 200 ON
o TEST
- External output
EEOD0D & a- 201, oron
- External output
[ves] LIRS | 201 OFF
- External output
ocef{our) (2] (0] (0] S-S 200 OFF
- Release of forced
RES| |RES] |ENT output mode
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[Explanation]

1. After wiring, external output (Y) can be turned on/off according to forced output unrelated to program. So

output wiring can be checked easily.
2. The forced output function can be activated when the programmer is set in the test mode with the basic

unit in the stop state.

;,,i,;]{ey -in proceduxe

’ k ' k ' Exterﬁal output is turned' on and remains
Forced output ON E ﬂ Output No. D in this status.
Forced output OFF a M OutputNQ RES Activated external output is turned off.

3. An error will occur if the forced output is activated for the external input number.
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[Caution on Mounting]

(1) Installation of EM- |1 series, avoid locations listed in Table 3-1.

Table 3-1 Installation-Prohibited Environment

. Environment

1 | Location exposed to direct sunlight.

2 | Location where ambient temperature exceeds a range of 0 to §5°C (Note 1).

Location where relative humidity exceeds a range of 30 to 90%.
Location where temperature changes suddenly or condensation occurs (Note 2).

4 | Location where atmospheric air contains much corrosive gas or inflammable gas.

5 | Location where atmospheric air is laden with excessive dust, salinity or iron powder.

6 | Location directly subjected to strong vibration or shock.

Notes: 1. If ambient temperature rises beyond 55 °C, it must be reduced to within

55 °C by using a cooling device such as a fan. If ambient temperature A
falls below 0 °C, avoid cutting off power supply or else provide a heater Fan
or the like in order to keep the temperature above 0 °C.

2. If there is a possibility of condensation, preventive measure such as s =
provision of a heater is required. Control panel
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(2) Mounting
The EM- || seties must be mounted in the cotrol panel while observing the precautions listed in Table 3-2.

Table 3-2 Precautions on Installation in Panel

During installation, pay stric attention not to let fragments due to drilling or wiring fall into the programmable controller.
1 | The EM-11 series is provided with a dust-preventive sheet for protection against falling wire fragments. Do not remove the
sheet before completion of installation and wiring.

Provide a space of 50 mm or more between the EM-II and other equip- | (fF—————p———=Fower cable

2 ment or structure for facilitating ventilation.
e
3 Avoid installation right above equipment which radiates much heat (such | Other
as heater, transformer or large-capacity resistor). equipment !
(N |
4 Secure a distance of 200 mm or more from a high tension cable (3,000 V
min.) or power cable.
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(3) Wiring
The EM-1I must be wired while observing the precautions listed in Table 3-3.

Table 3-3 Precautions on Wiring

omm® Or more

Connect the grounding terminal (FG terminal) to a cable
having a ground resistance of 100 Q or less which is not used
for high power grounding. Restrict the length of grounding
cable within 20 m.

"=100 © or less

Avoid passing the 1/0 cables through a duct which houses other power cable and bundling these cables together. Do not
pass the expansion cable through a duct used for the I/O cables and bundle these cables together.

Restrict the length of I/O cabling within 30 m. If cabling byeond 30 m is unavoidable, separation of 1/0 cables or like
measure is required.
(Cabling beyond 100 m is unallowable in any case.)

—134—



@)

Emergency stop circuit
The EM-1I series incorporates an adequate noise suppressing measure so that it withstands a noise level
of 1,500 Vp-p or more (when measured by Hitachi method). If larger noise than above enters,
misoperation might occur.

The following check functions are prepared for detecting anomaly upon misoperation.

1) Watch dog timer check

2) Undefined instruction check

On detection of anomaly:

1) All outputs turn off.

2) RUN lamp and RUN contacts turn off (a single output point programmed as RUN contacts).
However, avoid complete dependence on these anomaly detection functions. A safety ensuring
cirucit such as for emergecy stop must be configured by utilizing an external relay or the like as
shown in Fig. 3-4.

Lo
l }4 Operation
X

Emergency stop

é @ External output devices

Fig. 3-4 Emergency Stop Circuit

— O

—135—



[Internal Sequence upon Energization]

Table 3-5 shows the waveform of power supply to EM-1f and its operational status in poperational status in
response to start input.
(1) Energization with EM-11 start input at ON (C and start input shorted)
Control operation starts as shown in No. 1.
During the control operation, external input is not fetched as a signal even when it turns on.
(2) Start input ON after EM- i energization
Control operation starts as shown in No. 2.
(3) Start input OFF during operation
When start input turns off, operation stops (EM- 11 is reset) as shown in No. 3.
Upon release of start input OFF, the EM-1 performs control operation after initial processing.
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Table 3-5 Internal Sequence upon Energization

Powi v
SHPPY ON 20ms OFF
EM-II control
No.
Start input || o ,
850 ' ms MAXS % [———_—
1 Oms
e operstion_ Rese R B e )
Start input . i
2 * | ‘*——'{ 20ms
Start input | . . - ‘
3

EM-I] operation

Reset

o 20ms

 Initial | Control
Iprocessing | o

“processing 1 operation -

 Initial J Control
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{4) Operation at momentary power interruption

Control operation continues despite a momentary power interruption if shorter than 20 ms.
The EM-1| detects power interruption through a voltage drop in the 5 V DC power supply. Therefore,
operation may continue for 100 ms or more despite power interruption if the 5 V DC charge is
retained for a longer time because of a lighter load in a system which consists of the basic unit alone
(does not have a programmer).
(Note*) This time period varies with the length of program. As a standard:

Approx. 4 sec with 925 steps

Approx. 8 sec with 1950 steps
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CONFIGURATION AND SPECIFICATIONS

PERIPHERAL EQUIPMENT AND
OPERATION PROCEDURES

INSTALLATION
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Error display and
how to deal with error

Periodic check | Troubleshooting

142 | 145 ]

Display in normal status

” ) Standard base {} Lt ]
2 |Operation
g Expansion base 3 — - IriLit
E .
g S Standard base -S":( ] @ @ : Extinguished
°© top
Z N
Expansion base {:ﬁ— - -

Other Check Items

(1) Abnormal temperature rise due to heat source or direct sunlight
(2) Entrance of dust, chips or wiring scraps into panel

(3) Loosening of wire and terminal connections
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[Explanation]

1.

The EM- 1| series incorporates neither a battery nor a consumable whose life reaches its end in a short period
of time. However, attention must be paid to the service life of the output relay in case it is activated
frequently.

The aluminum electrolytic capacitor used in the power supply unit also has a limited lifetime.

In this capacitor, a chemical reaction is taking place. And its lifetime changes widely at diffent ambient
temperatures. Electrolytic capacitor is generally subordinate to the “Arrhenius's equation (double effect
rule with change of 10°C).”" This signifies that its lifetime is reduced by half with a temperature rise of
10°C and lengthened to a twofold value with a temperature fall of 10°C.

For a longer service life, an adequate ventilation and appropriate ambient temperture should be ensured at
installation.

Never use lacquer thinner or the like for cleaning because such a substance may cause the cover surface
to be dissolved or discolored.
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Error display and

Periodic check how to deal with error

140 | T ‘ 145 J

Table 4-1 Troubleshooting (1,/3)

1 POW lamp does not light when turning Check line voltage. Abnormal Correct to normal line voltage,
on power supply. Normal Exchange the product.
2 Operation does not start though operation | Check programmer Set at PROG. Set to TEST or RUN.
control input turns on. switch.
Conduct syntax check Error detected Correct program.

by keying in
( ) Error not detected | Exchange the product.

3 During operation, RUN lamp went off and | Check if ERR lamp is | Lit Eliminate noise source and

. recheck program. Then

operation stopped. lit. restart operation. (If error
ft. iminati

(Or RUN lamp went off shortly after start recurs even after eliminating

noise source, the product

of operation.) must be exchanged with a

new one.)
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Table 4-1 irouble shooting (2,/3)

During operation, RUN lamp went off and
operation stopped.

(Or RUN lamp went off shortly after start

of operation.)

Check if shorter

program can be run.

Can be run.

Shorten scan time somehow

because it is longer than 100

ms.

Cannot be run.

Exchange the product.

Input lamp stays OFF.

Connect the relevant-
input terminal and 24
V terminal to check if

the lamp lights up.

Lights up.

Correct external wiring or
exchange external input
device.

Does not light up.

Utilize unassigned input
terminal or exchange the
product.

Input lamp won't go off.

Input the relevant
input terminal and
check if the lamp

goes off.

Goes off.

Correct external wiring or
exchange external input
device.

Does not go off.

Utilize unassigned input
terminal or exchange the
product.
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Table 4-1 Troubleshooting (3,/3)

6 Output lamp will not come on or go off.

Monitor the relevant

output with programmer|

Matches

Correct program.

and confirm that the
lamp status matches the

monitored contents.

Does not match.

Utilize unassigned output
terminal or exchange the
product.

7 Output lamp does not meet load ON/OFF

status.

Check for conductivity
across relevant output
terminal and C terminal

(with the aid of tester).

Qutput lamp
matches conductive]
status.

Correct external wiring or
exchange external output
device.

Output lamp does
not match
conductive status.

Utilize unassigned output
terminal or exchange the
product. (If the contacts of
internal relay are fused
because of excessively large
load current, an intermediate
relay is required.)

[Explanation]

1. If a trouble occurs on the system under normal operation, we must judge first as to whether the trouble is
attributable to the EM-1i series or other section.
Check and take a measure as per the table above.
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Periodic check Troubleshooting

140 I 142

Table 4-2 Syntax Error Codes (1,2)

Syntax error Er'for,display ,E'rror,,displé(y . .

code (decimal ;,'o,niPGMJf:’: onPGM]R2 i

0 Blank Blank No error

1 E E Combination of instruction words does not comply with the syntax rule.

2 E E The structure of main routine or interrupt processing routine is abnormal.
3 E E The argument of INT instruction having the relevant number is undefined.
4 E E The FUN06-FUNO7 structure is abnormal.

5 E E The FUNO08-FUNQ9 structure is abnormal.

6 - u E STR level is under that specified for instruction word.

7 — o E STR level is over that specified for instruction word.

8 - ukE The level of master control is under that specified for instruction word.

9 — oE The level of master control is over that specified for instruction word.
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Table 4-2 Syntay Error Codes (2,/2)

TF or IFR is duplicated. An impermissible fnstruction (kOUT’ T/C) is written after

) E
1 E IF or IFR.
The 1/0 number, constant or other element of instruction word is not within the
11 E E .
specified range.
12 E E This double coil is impermissible.
13 E dE Occurrence of double coil though operation is allowed. (Alarm is issued.)
14 E E There are multiple SB instructions. CALL and SB do not correspond to each other,
15 E E Both JMP and INT instructions are used in the same step.
20 F (E Program cannot be interpreted because an undefined operation code or operand is
used. Or the user memory area is not formatted correctly.
30 E E User program is judged to be abnormal according to the result of sum check.

[Explanation]

1. Syntax check of program is carried out just before operation or by keying in ! cL RJ{ SR CJ .
2. If error is detected in syntax check, syntax error code can be checked by keying inj C L R @ E}

I MON H MO N ‘ since the contents of error are coded in the special internal output WM980.
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Table 4-3 System ERROR Codes

; ,Sy'ntax ertor‘code

 (decimal) . . , Déscﬁé'tim . L . ;
10 Trap interruption has occurred. ’ - ’
11 Stack pointer abnorality is detected.
12 Contradiction to logic is detected.
13 Improbable interruption has occurred.
14 NMI interruption has occurred.
20 Data has not been written successfully in the user program memory.
21 Sum-check error is detected in system ROM.
30 Undefined PCS instruction word is fetched.
31 PCS stack pointer abnormality is detected.
32 Sum-check error has occurred in user program during operation.
40 Received signal has overflowed the buffer.

[Explanation]

1. If the ERR lamp comes on, system error code can be checked by keying in | CLR @ 7 @

; MO NJ ‘ MON ‘ after turning on power supply again since the contents of system error are coded in

the special internal output WM970.
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