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1. Introduction

The 1-7000 series is a family of network data acquisition and
control modules, providing analog-to-digital, digital-to-analog,
digital input/output, timer/counter and other functions. The
modules can be remotely controlled using a set of commands,
which we call the DCON protocol. Communication between
the module and the host is in ASCII format via an RS-485 bi-
directional serial bus standard. Baud Rates are software
programmable and transmission speeds of up to 115.2 Kbps
can be selected.

The functionality of the M-7000 series is the same as the I-
7000 series, with the exception that the M-7000 series offers
extended support for the Modbus RTU protocol.

Some 1-7000 modules feature
a new design for the frame
ground and INIT switch as
shown in the figure (rear
view). The frame ground
provides enhanced static
protection (ESD) abilities and
ensures the module is more
reliable. The INIT switch
allows easier access to INIT
mode. Please refer to Sections
A.1 and A.3 for more detalils.

The 1-7000 and M-7000 DIO modules support TTL signal,
photo-isolated digital input, AC voltage digital input, relay
contact output, solid-state relay output, photoMOS output and
open-collector output.

I-7000 and M-7000 DIO User Manual, Rev: B2.6 7PH-013-B26 7



1.1 More Information

For more information regarding the 1-7000 series, please refer
to chapter 1 of the “I-7000 Bus Converter User’s Manual” as
shown below or visit the ICP DAS website
http://www.icpdas.com.

1.1 The 7000 Series Overview

1.2 Related Documentation for the 7000 Series

1.3 Common Features of the 7000 Series

1.4 The 7000 Series System Network Configuration
1.5 7000 Dimensions

o For details of INIT mode operation, please refer to
Section A.1 INIT Mode.

o For details of module watchdog and host watchdog,
please refer to Section A.2 Dual Watchdog Operation.

o For details of ESD protection and grounding, please
refer to Section A.3 Frame Ground.

o There is a way to check whether the module is reset,
please refer to Section A.4 Reset Status for details.

o For details of the safe value and power-on value of the
digital output, please refer to Section A.5 Safe Value and
Power-on Value of Digital Output.

o The module with digital inputs provides the latched
digital inputs, please refer to Section A.6 Latched Digital
Input for details.

o For details of the 1/0 extension modules, please refer to
Section A.7 DN Module.
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1.2 Terminal Assignment
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1.3 Specifications

DC Input Modules

Modul 1-7041/41D I-7041P/41PD [-7051/51D 1-7052/52D I-7053_FG/53D_FG
odule
M-7041/41D |M-7041P/41PD M-7051/51D M-7052/52D M-7053/53D
Input Channels . 14 . 14 16 (Sink/Source) 8 (Sink) 16 (Source)
(Sink/Source) | (Sink/Source)
Inobut Tvpe Ccl)srrc:lnewlt:r?;\:)lwer C(I)sncw)lrztc?ndl-l’,\gwer Dry Contact and |6 Differential and 2| Non-Isolated with
put Typ Wet Contact Common Ground Dry Contact
or Ground or Ground
ONVollage | 1410+30V | +1910+30V | +10t0+50V +410 +30 V Close to GND
EeFVFelv oltage +1V Max. +1V Max. +4 V Max. +1V Max. open
Input
3K Ohms 3K Ohms 10K Ohms 3K Ohms 820 Ohms
Impedance
Isolation 3750 Vrms 3750 Vrms 3750 Vrms 5000 Vrms Non-Isolated
\Voltage
Modbus RTU M-7041/41D |M-7041P/41PD M-7051/51D M-7052/52D M-7053/53D
Power +10 to +30 VDC
Requirement
0.2 W for 0.2 W for
1-7041/ 1-7041P/ 0.3 W for I-7051/ | 0.2 W for I-7052/ | 0.6 W for I-7053/
Power M-7041 M-7041P M-7051 M-7052D M-7053
Consumption 0.9 W for 0.9 W for 1.1 W for I-7051D/ | 0.6 W for I-7052D/ | 1.4 W for I-7053D/
1-7041D/ I-7041PD/ M-7051D M-7052D M-7053D
M-7041D M-7041PD
Operating .25 °C t0 +75 °C|-25 °C to +75 °C| -25°C to +75°C | -25°Cto +75°C | -25 °C to +75 °C
Temperature
Storage o o o o o o o o o o
T -30 °C to +75 °C|-30 °C to +75°C| -30°Cto+75°C | -30°Cto+75°C | -30°Cto +75°C
emperature
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DC Input Modules

Module

M-7046/46D

Input Channels

15
(Sink/Source)

Isolated with

Input Type Common Power

or Ground
ONVoltage | 3515 450 v
Level
OFF Voltage +1V Max.
Level
Input
Impedance 10K Ohms
Isolation 5000 VDC
\Voltage
Modbus RTU M-7046/46D
Power +10 to +30 VDC
Requirement

0.2 W for
Power M-7046
Consumption 1.0 W for

M-7046D
Operating | o5 o¢ 1 475 o¢
Temperature
Storage 130 °C to +75 °C
Temperature
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AC Input Module

Module 1-7058/58D 1-7059/59D

M-7058/58D M-7059/59D
Input Channels 8 8
Input Type Differential Differential
ON Voltage Level > 80 VAC Min. > 10 VAC Min.
OFF Voltage Level < 30 VAC Max. < 3 VAC Max.
Max. Input Voltage 250 VAC 80 VAC
Operating AC Frequency| 47~400 Hz 47 ~ 400 Hz
Input Impedance 68K Ohms 10K Ohms
Isolation Voltage 5000 Vrms 5000 Vrms
Modbus RTU M-7058/58D M-7059/59D
Power Requirement +10 to +30 VDC +10 to +30 VDC
Power 0.3 W for I-7058/M-7058 0.3 W for I-7059/M-7059
Consumption 0.7 W for I-7058D/M-7058D 0.7 W for I-7059D/M-7059D
Operating Temperature -25°Cto +75°C -25°Cto +75°C
Storage Temperature -30 °C to +75 °C -30 °Cto +75 °C

DC Output Modules
1-7043/43D I-7045/45D I-7045-NPN/45D-NPN
Module 1-7042/42D
M-7043/43D M-7045/45D M-7045-NPN/45D-NPN
Output Channels 13 (Sink) 16 (Sink) 16 (Source) 16 (Sink)

Output type

Open Collector

Open Collector

Open Source

Open Collector (NPN)

Requirement

+

10 to +30 VDC

(NPN) (NPN) (N-MOSFET)
Load Voltage +3.5t0 +30 V +3.5t0 +30V +10to +40 V +3.5t0 +50 V
Max Load 100 mA 100 mA 650 mA 700 mA
Current
Short-Circuit No No Yes Yes
Protection
Isolation Voltage 3750 Vrms Non-Isolated 3750 Vrms 3750 Vrms
Modbus RTU M-7043/43D M-7045/45D M-7045-NPN/45D-NPN
Power

Power
Consumption

0.9 W for 1-7042
1.5 W for I-7042D

0.4 W for 1-7043
1.2 W for I-7043D

0.6 W for I/M-7045
1.5 W for I/M-7045D

0.4 W for I/M-7045
1.2 W for I/M-7045D

Operating 25°C to +75 °C | -25°C to +75 °C -25°C to +75 °C -25°Cto+75°C
Temperature
Storage 30°Cto +75°C | -30 °C to +75 °C -30 °C to +75 °C -30°Cto +75 °C
Temperature
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DC Input and Output Modules

I-7055-NPN
I-7055/55D I-7055D-NPN
Module 1-7044/44D I-7050/50D 1-7050A/50AD
M-7055/55D M-7055-NPN
M-7055D-NPN
Output . . .
Channels 8 (Sink) 8 (Sink) 8 (Source) 8 (Source) 8 (Sink)
Output Tvpe Open Collector Open Collector Open Collector |Open Source (N-| Open Collector
put Typ (NPN) (NPN) (PNP) MOSFET) (NPN)
Load Voltage +3.5t0 +30 V +3.5t0 +30 V +3.5t0 +30 V +10to +40 V +3.5t0 +50 V
Max Load 375 mA 30 mA 50 mA 650 mA 700 mA
Current
Short-Circuit No No No Yes Yes
Protection
Isolation 3750 Vrms Non-Isolated Non-Isolated 3750 Vrms 3750 Vrms
\Voltage
Input Channels| 4 (Sink/Source) 7 (Source) 7 (Sink) 8 (Sink/Source) | 8 (Sink/Source)
Isolated with Dry Contact and | Dry Contact and
Input Type Common Source Non-isolated Non-Isolated Wet Contact Wet Contact
ON Voltage +410 +30 V +410 +30 V +410 +30 V +10t0+50V | +10to +50V
(L)eFvl;Voltage +1 V Max. +1V Max. +1V Max. +4 V Max. +4 V Max.
Input 3K Ohms - - 10K Ohms 10K Ohms
Impedance
Isolation 3750 Vrms Non-Isolated Non-Isolated 3750 Vrms 3750 Vrms
\Voltage
M-7055-NPN
Modbus RTU M-7055/55D M-7055D-NPN
Powe_r +10 to +30 V
Requirement
0.8 W for I-7055/| L2 W for
M-7055 I1-7055-NPN/
Power 0.6 W for 1-7044 0.4 W for 1-7050 | 1.0 W for I-7050A M-7055-NPN
Consumption | 1.2 W for |-7044D | 1.2 W for I-7050D |1.8 W for |1-7050AD 1.6 W for I- 2.2 W for
7055D/
M-7055D I-7055D-NPN/
M-7055D-NPN
Operating 25°C 10 +75°C | -25°Ct0+75°C | -25°Ct0+75°C |-25 °C to +75 °C | -25 °C to +75 °C
Temperature
Storage -30°Ct0 +75°C | -30 °Ct0+75°C | -30 °Ct0 +75°C |-30 °C to +75 °C |-30 °C to +75 °C
Temperature
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DC Input and Output Modules

Module M-7055U/55UD
Output .

Channels 8 (Sink/Source)
Output Type Push-Pull

Load Voltage

+3.5to0 +80 VDC

Max Load 500 mA / channel
Current

Short-Circuit

Protection No
Isolation 2000 VDC
\Voltage

Input Channels

8 (Sink/Source)

Input Type

Dry Contact and

Requirement

Wet Contact
ON Voltage
Level +10to +50 V
OFF Voltage +4V Max.
Level
Input 10K Ohms
Impedance
Isolation 2000 VDC
\Voltage
Modbus RTU M-7055U/55UD
Power

+10to +48 V

0.9 W for M-7055U

Power
Consumption 1OW for M-

P 7055UD
Operating .25 °C to +75 °C
Temperature
Storage -30 °C to +75 °C
Temperature
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Universal DC Input and Output Modules

Model M-7054/54D | M-7054P/54PD
Channels 16-channel Isolated Universal Digital Input / Output
(Configurable via Wire Connection)
Digital Output Output Type Sink Sink
Load Voltage +5~30VDC +5~50 VDC
Max Load Current 100 mA 500 mA
Overvoltage Protection 35V DC 60V DC
Overload Protection Yes
Short Circuit Protection Yes

Power-on Value

Yes, Programmable

Yes,

Programmable

Safe Value Yes, Programmable Yes, Programmable
Digital Input ON Voltage Level Close to GND Close to GND

OFF Voltage Level Open Open

Overvoltage Protection 60 VDC
Isolation Voltage 3750 Vrms 3750 Vrms
Modbus RTU M-7054/54D M-7054P/54PD
Power Requirement +10t0 +30 V

Power Consumption

1.2 W for M-7054
1.3 W for M-7054D

1.2 W for M-7054P
1.3 W for M-7054PD

Operating Temperature

-25°Cto +75°C

Storage Temperature

-30°Cto +75 °C
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Relay Output and DC Input Modules

1-7060/60D
Module I-7063/63D I-7065/65D M-7060P
M-7060/60D
Output Channels 4 3 5 4
RL1, RL2: Form A RL1, RL2: Form A
Relay Type Form A Form A
RL3, RL4: Form C RL3, RL4: Form C
Form A:
16 A@250 VAC
10A @ 30 vDC
0.6A@125 VAC 5A@250 VAC .
Contact Rating @ @ Form C:
2A@30 VDC 5A@30 VDC 10A(NO)/6A(NC)
@250 VAC
10A(NO)/6A(NC)
@30 vDC
Surge Strength 500 V 4000 V 2500V
Operate Time 3ms 6 ms Max. 6 ms
Release Time 2ms 3 ms Max. 3ms
Min. Life 5*10° ops. 10° ops. 5+10* ops
Input Channels 4 8 4 4
Isolation Isolated with Common Source
Isolation Voltage [3750 Vrms
Digital Level O +1 V max +4 V max
Digital Level 1 +4t0 30 V +10to 50 V
Input Impedance 3K ohm 10K ohm
Modbus RTU M-7060/60D M-7060P
Power

Requirement

+10 to 30 VDC

1.3 W for 1-7060/

Power M-7060 1.0 W for I-7063 1.3 W for I-7065

. 1.4W for M-7060P
Consumption 1.9 W for I-7060D/ | 1.5 W for I-7063D | 2.2 W for I-7065D

M-7060D

Operating 25°Ct0+75°C | -25°Cto +75°C | -25°Cto +75°C | -25°C to +75 °C
Temperature
Storage -30°Ct0+75°C | -30°Cto +75°C | -30°Cto +75°C | -30 °C to +75 °C
Temperature
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Relay Output Modules

1-7067/67D I-7061/61D
Module M-7068/68D M-7069/69D
M-7067/67D M-7061/61D
Output Channels 7 Form A 12 Form A 4Form A, 4Form C | 4 Form A, 4 Form C
Relay Type Signal Relay Power Relay Signal Relay Power Relay
Form A:
6 A@ 35VDC
2A @30VDC @
) 0.5A@120 VAC 5A@250 VAC 6 A @ 240 VAC
Contact Rating 0.24 A @ 220 VvDC
1.0A@24 VDC 5A@30 VDC Form C:
0.25 A @ 250 VAC
5A @ 30VDC
5A @ 250 VAC
Surge Strength 1500 VDC 3000 VDC 2000 VDC 4000 VDC
Operate Time 5 ms Max. 6 ms 3 ms (typical) 5 ms (typical)
Form A:
1 ms (typical
Release Time 2 ms Max. 3ms 4 ms (typical) (typical)
Form C:
2 ms (typical)
Form A:
30x10° ops.
Mechanical
108 ops. 10° ops
Min. Lif 10° 20x10° Mechanical Electrical
in. Life ops. x10” ops 2x10° ops Form C:
Electrical 15x10° ops.
Mechanical
10° ops
Electrical
Modbus RTU M-7067/67D M-7061/61D M-7068/68D M-7069/69D

Power Requirement

+10 to 30 VDC

1.5W for I-7067/

1.7W for I-7061/

Power zMz-Z/?/b;? zMs:Z/?/il 1.6 W for M-7068 2.1 W for M-7069
. . or . or

Consumption 1-7067D/ 1-7061D/ 2.0 W for M-7068D | 2.5 W for M-7069D

M-7067D M-7061D

Operating .25 °C to +75 °C

Temperature

Storage .30 °C to +75 °C

Temperature
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Relay Output Modules

Module M-7064/64D
Output Channels 8 Form A
Relay Type Signal Relay

Contact Rating

0.25A@250 VAC

2.0A@30 VDC
Surge Strength 2000 vDC
Operate Time 3 ms (typical)

Release Time

4 ms (typical)

Min. Life

108 ops.

Modbus RTU

M-7064/64D

Power Requirement

+10to 30 VDC

Power
Consumption

1.5W for M-7064

1.9 W for
M-7064D

Operating
Temperature

-25°Cto +75°C

Storage
Temperature

-30°Cto +75°C
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Solid-State Relay Output Modules

Module 1-7063A/63AD I-7065A/65AD I-7063B/63BD I-7065B/65BD
Output Channels 3 5 3 5

SSR Type AC-SSR, Normal Open DC-SSR, Normal Open

Load Voltage Range 24 to 265 Vrms 3to 30 VDC

Leakage Current 1.5 mArms 0.1 mA

Max Load Current 1.0 Arms 10A

Min. Operate Time imS

Min. Release Time 1/2 cycle +1mS 1mS

Dielectric Strength 2500 Vrms

Input Channels

4

8

Isolation Isolated with Common Source
Isolation Voltage 3750 Vrms

Digital Level 0 +1 V max

Digital Level 1 +4t0+30V

Input Impedance 3K ohms

Power Requirement

+10 to +30 VDC

Power
Consumption

0.7 W for I-7063A
1.5 W for I-7063AD

0.8 W for I-7065A
1.6 W for I-7065AD

0.6 W forl-7063B
1.4 W for |I-7063BD

0.7 W for 1-7065B
1.5 W for I-7065BD

Operating Temperature

-25°Cto +75 °C

-25°Cto +75°C

-25°Cto +75°C

-25°Cto +75°C

Storage Temperature

-30°Cto +75 °C

-30°Cto +75°C

-30°Cto +75°C

-30°Cto +75°C

PhotoMos Output Modules

Module I-7066/66D M-7066P/66PD
Output Channels 7 7

Load Current 0.13 A 1A

Load Voltage 350 V max 80 V max
Isolation Voltage 5000 VDC 2000 vDC
Turn On Time 2 ms max 0.5 ms max
Turn Off Time 1 ms max 0.2 ms max

Power Requirement

+10 to +30 VDC

+10 to +30 VDC

Power
Consumption

0.4 W for 1-7066
0.8 W for 1-7066D

0.5 W for M-7066P
0.9 W for M-7066PD

Operating Temperature

-25°Cto+75°C

-25°Cto +75 °C

Storage Temperature

-30 °Cto +75 °C

-30°Cto +75 °C
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1.4 Block Diagrams

1.4.1 Block Diagram for the 1-7041/41D, I-7041P/41PD,
M-7041/41D and M-7041P/41PD

Module +5V©—g
4 IN.COM
N H7L
EEPROM [\——— 7 D INO
<}: QC? i M=
Embedded : _,j-/ T 5
Controller + o N
DATA+ RS-485 j *
DATA- Interface %
4 MA—
JsLx
+Vs+ power —© *5V I IN13
GND Regulator
1.4.2 Block Diagram for the I-7042/42D
Module Ext.PWR
J—-Out.COM
EEPROM [\——— vw—-4—C DOO
el oy |
C:
Embedded ¢ .
Controller ¢
_«N\r}:'{w\m 4——DO11
DATA+ RS-485 | 2 —%L
DATA- Interface
TN 4—C1DO12
™
+Vs T power [ TV —

GND 4| Regulator

—

42 [-7000 and M-7000 DIO User Manual, Rev: B2.6 7PH-013-B26



1.4.3 Block Diagram for the 1-7043/43D and

M-7043/43D
Module
ST
EEPROM [<——— x ¢
Embedded ¢ .
Controller ‘ DO14
3 A/
DATA+ RS-485 | 1
DATA- Interface
KJ DO15
+Vs L Power [®+3V = N
GND ’JReguIator 1
1.4.4 Block Diagram for the 1-7044/44D
LED (——
Module +3V @—%
V- M
TR
EEPROM |[<———— 25 . ,
ST :
%%
y¥=
Sl gl = Ext.PWR
s V] -Out.COM
= _W;\ {wh ¢ Ipoi
DATA+ RS-485 1 € s 5
DATA- Interface . *
N DO8
™
[y
+Vs Power —@® +5V
GND Regulator_é
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1.4.5 Block Diagram for the I-7045/45D and
M-7045/45D

DATA+

LED
Module

EEPROM

C:
C:

Embedded
Controller

DATA-

Interface

RS-485

+Vs

GND

Regulator

Power

<J:

<I:

<
Q:

@ +5V

—

rExt.PWR

-rDO0

rDO14

rDO15

rExt.GND

1.4.6 Block Diagram for the M-7046 and M-7046D

DATA+
DATA-

+Vs

GND

LED
Module

C:

EEPROM

(———

Embedded
Controller

RS-485
Interface

Power

Regulator

@ +5V

+5V @

e

“—

N
/M

S

L IN.COM
> INO
L AAA—]
- IN1
MIMA—
IN14
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1.4.7 Block Diagram for the [-7045-NPN/45D-NPN
and M-7045-NPN/45D-NPN

Module
Ext.PWR1
/l__ Ext.GND1
EEPROM |[———— IRNES (CWENE \ Dc:)o
—— I«W oAt D07
Embedded | Eaid (]
Controller
Ext.PWR2
- Ext.GND2
DATA+-— RS-485 ey gl |
DATA- -—|Interface 3 e "E ¢ “lj } D(:DS
+Vs Paiae 2 +5V Lw}i {W » D(315
Regulator N~
GND
1 lj:l
1.4.8 Block Diagram for the I-7050/50D and
M-7050/50D
LED ——
Module +5V ©—4%
4—@ Cw DIO
EEPROM |[\——— .
—] 4—@ A : DI6
Embedded [ N
Controller V] — D00
bt
DATA+ RS-485 o
Q: :
DATA- Interface L DO7
+Vs Power [®+3V ki
Regulator
GND
J
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1.4.9 Block Diagram for the I-7050A/50AD

LED <}:
Module GND@——%
4—@ - DIO
EEPROM |——— . .
(—— — —w DI6
Embedded |{
Controller 5 +Vsj
Q: I
DATA+ RS-485 j L
DATA- Interface p< i j .
S °
[
+Vs Power [© TV &  DO7
GND Regulator =
1.4.10 Block Diagram for the I-7051/51D and
M-7051/51D
+5V©J_|§
Module } C ;15 I I % L DI.COM
7 -1 DIO
EEPROM |[<{——
= | : .
Embedded ] +5V »
Controller P C_% $ —_—
o
Jj'/x* > DI14
DATA+ RS-485 $ 4
DATA- Interface —% ey
+Vs Power |—e +5V [« ;1 > MA
v &
GND Regulator—<|7 I DIL5
DC/DC
+5V @ % % ®+S5V
= J7 DI.GND

46 [-7000 and M-7000 DIO User Manual, Rev: B2.6 7PH-013-B26



1.4.11 Block Diagram for the I-7052/52D and

M-7052/52D
Module +5V @-—%
- A INO+
5 )j Y+ &
EEPROM |[\——— it INO-
Embedded ]
Controller " f‘% 538 ING+
8 ;1 b &
I IN.GND
DATA+ RS-485
DATA- Interface . ? an i
J\(j 5 ya ’J
+Vs Power [—© TV +
GND Regulator

1.4.12 Block Diagram for the 1-7053 FG/53D FG and

M-7053/53D
Module +5V@®
P e % /\AA_‘
[ Jj Y ¥
EEPROM |[<——— I DIO
Embedded 3
Controller L %
5 Y
I 114
DATA+ RS-485
DATA- Interface L %
+5V ;1 5% I15
+Vs Power [ ® +
GND Regulator
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1.4.13 Block Diagram for the M-7054/54D and
M-7054P/54PD

. r—EXT.GNDO
LED +S5 Ve—m—p—p——FEXT.PWRO
Module G 1 R
———w—p DIOO
— > 5 .
EEPROM |<; Buffer R o | -
R . .
<: +55 VM H_ e .

Embedded R
Controller J ’ E, DIO7
% >
Buffer

DATA++— RS-485 QQI/solation R N
DATA- Interface +S5 Vo—w—pt—p——EXT.PWR1
L DIO8
+Vs Power [@+5V > i || e
GND Regulator | — Buffer . ’

R
+5 V-5 ae+S5 V = r
%g D BTN DIO15
= S GND1 _{>—|%
DC/DC Buffer

1.4.14 Block Diagram for the I-7055/55D and

M-7055/55D
LED . +5V
Module ] % '¥— MtSS ¥ —

I ngx ) '

EEPROM [K—=—= s DIO

- e +S5 v( ;

Embedded G ¢ 2 M .

Controller J“ Nl DI

+ v~ DI.GND
DATA+ RS-485 GND1
3 Interf: Ext.PWR
DATA nterface L J

@®—AW il W <: [-; ‘—— DOO0

+Vs Power L@+5V T ™ i

GND Regulator —~ 3 .

* GND2
+5Vormare+SsV | e e A_m—-om
Edl —RA
< —<>GND1
DC/DC GND2% DO.GND
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1.4.15 Block Diagram for the I-7055-NPN/55D-NPN
and M-7055-NPN/55D-NPN

DATA+
DATA-

+Vs
GND

LED % +5V
Module ] % '# +35V
¢ ;' ~ W DI.COM
W &
EEPROM |[(—— e DIO
s FM~©+SS V’J .
Embedded G 4 J 7 MA B
v ¥=
Controller g DI7
= DI.GND
RS-485 GND1
Interface ®+5V Ext.PWR
"\ A |I<
Power —® +5 V " < : t::“'w DO0
Regulator — S = S L). $
+5 v@g g—@ +S5 V —Wv—} » [{-W' #——-DO7
~ [
€DC/DC?GND1 DO.GND

1.4.16 Block Diagram for the M-7055U/55UD

+5 V@:,—% *m@ +S5V
LED 7z L] WA DI.COM
% - H W+SS v >
EEPROM |[¢——— ] ® By :
_] ¢ w4k -
Embedded <: Bl +§0V_ ‘ DOO
{ SAA S *
Controller = —* > E‘E ] :
DATA+-—| RS-485 ; = : J *  Groupt
DATA- +—Interface| —— +9_M.__* T DO3
b I:E ¥ l
DO.COM1-
+Vs +— Power t®+5V[] +3V DO4
L — 7
GND 1+— Regulator ER Eé_}
+5Vefs c1-e+S5V H l e Group2
%% +5V . P
WAt *
= =< GND1 EX [:5‘_“ i
DC/DC DO.COM2-
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1.4.17 Block Diagram for the I-7058/58D and

Data+

Data-

+Vs

GND

M-7058/58D
LED [7058/7058D |
module ‘=l +5V ,.%
EEPROMK— e eV 'gigj
¥
K= .
Embedded /1-: L
Controller - &
Fa IE L
RS-485 j ™ - VvV —T DI6+
Interface + ::j ﬁ DI6-
+5V %
Power [—%®
Regulator —1 - - 'UWI_— DI7+

1.4.18 Block Diagram for the I-7059/59D and

Data+

Data-

+Vs

GND

M-7059/59D
LED 7059/7059D
module G +5V @
_— :I% L
EEPROM S ez 2 A e
- DI0-
Embedded <:<:__: :
Controller 2
RS-485 3 é B sﬁWV‘—— DI6+
Interface ¥ DI6-
+5V
Power [—® %
Regulator —1 ~ » '\NV\_— DI7+
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1.4.19 Block Diagram for the 1-7060/60D,
M-7060/60D, and M-7060P

M(L)E:IBIe TN %
¢ A ;
T J N L IN.COM
E; —> INO
EEPROM [\——— «C C 1T
"4
IN3
—— RL1COM
Embedded |<' %
Controller HE A RL1INO
: % RL2COM
C 7
DATA+ RS-485 3 S RL2NO
DATA- Interface % RL3COM
Bk RS
\I
+VsT— power [® +5V % RL4COM
GND ——| Requlator h Etﬁ“g

1.4.20 Block Diagram for the 1-7061/61D and

M-7061/61D
LED lt—w——  45ve RLOCOM
Module % L
S RLONO
EEPROM |[<——— "
Q:
Embedded ¢ RL10COM
Controller %
—— s ¢ RL10ONO
DATA+ RS-485 (——] RL11COM
DATA- Interface % L RL1INO
V5 Power [® 2V
GND Requlator
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1.4.21 Block Diagram for the 1-7063/63D

LED
Moduie |3 +5V ©;|—%
4 A :
. ;1 e $L L IN.COM
IN1
EEPROM Q: :
«C >
4
:} v & N
3} IN8
Embedded |
Controller y
= % RL3COM
= ‘ RL3NO
DATA+ RS-485 5
DATA- Interface % RL2COM
<| ‘ RL2NO
+Vs Power [—® +5V RL1COM
Requlator %
= = & / RLINO

1.4.22 Block Diagram for the I-7063A/63AD

Mtlci:llale o %
4 ma :
G J ¢ o1 L IN.COM
IN1
EEPROM [\——— —% . Wy .
e * X
b ] \ ( ~ L ]
] €_;‘ v & N fHid
Embedded |{
Controller >
G SSR3+
¥ S
DATA+ RS-485 | c { J* SSR3-
DATA- Interface + ; ’E -* SSR2+
(I SSR2-
S Power [ +2V " { } SSR1+
h 4
GND RQQUIator SSR1-
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1.4.23 Block Diagram for the 1-7063B/63BD

Mtfilale e | %
¢+ J5 I1 «WL IN.COM
IN1
EEPROM |[<——— ? ’ WIJ .
¢ * b
b J \ ( L ]
] J v & i
Embedded |<
Controller »
: SSR3+
I 1 g
DATA+ RS-485 ] Q
DATA- Interface i { “#" SSR2+
g SSR2-
+Vs Power [—® +5V N ;{ _ﬁ, SSR1+
Requlator 3 i
GND 1 SSR1-
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1.4.24 Block Diagram for the M-7064/64D

Module RLO COM
(3 L
RLO NO
EEPROM [\—— RL1 COM
l_%ﬁg L RL1 NO
Embedded 2::
mbedde
Controller F—) | % L RL2 COM
C - RL2 NO
DATA+—— RS-485 . .
DATA- Interface . .
+V o +5V RL7 COM
- Power |_§ L. e T
GND Regulator
3
1.4.25 Block Diagram for the I-7065/65D
LED (———,
Module (e %
“@ — IN.COM
;1 b & L
IN1
EEPROM [<——— ¢
€ .
4
VR & N
d— J\(1 + IN4
Embedded |
Controller )
< % L RL1COM
DATA+-+—| Rs-485 e - RLINO
DATA- Interface :
RL5COM
+Vs Power —® +5V % L RL5NO
Requlator
GND 1
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1.4.26 Block Diagram for the I-7065A/65AD

DATA+
DATA-

+Vs

GND

W,

e
¢

A N

—

IN.COM

®_/

KX |eeoe
d

ra

IN1

[
|

IN4

SSR1+

|
|

SSR1-

SSR5+

LED (———
Module N ] %
<
EEPROM [<\——— ?
4
LA
C:
Embedded |<
Controller >
b
A
Interface
Power —® +5V
Requlator
4

SSR5-

1.4.27 Block Diagram for the I-7065B/65BD

3

IN.COM

IN1

DATA+
DATA-

+Vs

GND

IN4

SSR1+

SSR1-

SSR5+

LED Q: +5V
Module | %
¢
%
EEPROM [——— ? :
- .
v
(}: _J METE +
Embedded |<
Controller b
Q:‘ -
RS-485 (— C EZS{_ﬁK
Interface .
Power | © +3V 7
Requlator ¥ S F{ ‘ﬁ T
— |

SSR5-
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1.4.28 Block Diagram for the I-7066/66D and
M-7066P/66PD

7066/66D
o c—
+5Ve — RL1COM
£ ;
®
Embedded .
Controller .
*= [F RL6COM
Data+ RS-485 - = RL6NO
Data- Interface
+Vs Power == - RL7NO
GND chulator—l
1.4.29 Block Diagram for the I-7067/67D and
M-7067/67D
LED |
module | 1061/61“
+5Ve RL1COM
EEPROM é a3 L. RLINO
Embedded .
Controller i
- RL6COM
Data+ RS-485 c g L. RLANO
Data Interface »
5V 7(
+Vs Power A= : L RL,,.( .)M
GND - RL7NO

chulatorj
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1.4.30 Block Diagram for the M-7068/68D and

DATA+
DATA-

+Vs

GND

M-7069/69D
+5Ve_
Mt(Ej[Lile I _g N
EEPROM [ :
23 S
bedded :;
(E:g'ntron:r - | c § L/
Intarthce meaE )
Power [® 2V | 3 N
Regulator
Y

RLO NC
RLO COM
RLO NO

RL2 NC
RL2 COM
RL2 NO

RL3 COM
RL3 NO

RL6 COM

RL6 NO

RL7 NC
RL7 COM
RL7 NO
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1.5 Dimensions

1.5.1 Modules without Frame Ground

The dimensions of the 1-7041/41D, M-7041/41D, 1-7042/42D, 1-7043/43D,
M-7043/43D, 1-7044/44D, 1-7050 series, M-7050 series, 1-7052/52D,
M-7052/52D, 1-7060/60D, M-7060/60D, 1-7063 series, 1-7065 series,
[-7066/66D, 1-7067/67D and M-7067/67D are as shown below.

29.50

D4.5%4

35,30
| :
|°‘
=)
=)
88.50

2-SCREW

o M

()
25.00 Back View
40.50

.00 | Side View

Top View

=
=
111.0(

Unit : mm

%g'gg Front View
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1.5.2 Modules with Frame Ground

The dimensions of the 1-7045/45D, M-7045/45D, 1-7051/51D,
M-7051/51D, 1-7053_FG/53D_FG, M-7053/53D, 1-7055/55D,
M-7055/55D, 1-7058/58D, 1-7059/59D and M-7060P are as shown below.

oo e
[ e g
B S T

3 ) ) 2
s B 000 ® 0
- = 06.00
c—D
— o
=3| B
L G:D_‘N /Lkr
o) = U
= Il Back View Side View
250
(@)
\D [
o
Top View Unit : mm
7211
50.32
T
O
Ip)
o
(@)
(@)
o Y
E
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1.6 Wiring

1.6.1 1-7041/41D, 1-7041P/41PD, M-7041/41D and
M-7041P/41PD wiring

Dry Contact
+—— 0 | || IN. Com ——— 08 ||| v cou
T>—06 | || Inx 108 | || 1nx
TTL/CMOS
Logic HIGH D@ IN. COM éLogic LOW D@ IN. COM
ogic
Logic 10V [ | D@ INx LOgDiC — D@ INx
NPN Output PNP Output
@ \I*""' 0& | || IN. coM ] i 08 | || v con
0 | || 1nx =

1.6.2 1-7042/42D wiring

Open Collector Output

[

=—— 08 | |[Pox — 08 | |[pox
0S | |[ExtPiR EE 08 | |[ExtPuR

— 08 | |loutevy  [|-T— 0 | l|outcnp

I+

1.6.3 1-7043/43D and M-7043/43D wiring

Open Collector Output

—LOAD oS | |[pox 08 | |[box
0S| || (R)+Vs EED@ (R)+Vs

T——0e||llmoenw |[|-——OS | || k)enn

(-

I =+
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1.6.4 1-7044/44D wiring

Dry Contact
T 0S| || INCOM | | L 0& | || IN. com
T8 ||| v T 08 | || INx
TTL/CMOS
Input D08 | [[v.cor | | (] oS | || v cou
Wiring | toeie s INx >— 08 INx
Logic LOV ] Logic HIGH
NPN Output PNP Output
H 0S| || 1N cou i+ 0& | || 1. cou
@lf_ e | || nx @ 0S | || 1nx
Open Collector
Output 08 | || Dox 0S | |[pox
Wiring EEE i= ExiPWR EEE EI@ ExtPWR
-T—— 08 | |[outenp -T— 08 | |[outcwn
1.6.5 1-7045/45D and M-7045/45D wiring
Digital Output
o0& | |[pox 0e | || box
% |Loap
— 08 | |[ExtPir +=— 08 | || ExtP¥R
L 08 | ||ExtGND L 08 | || ExtGND
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1.6.6 [-7045-NPN, 1-7045D-NPN, M-7045-NPN and
M-7045D-NPN wiring

ON State LED ON OFF State LED OFF
Output Type Readback as 1 Readback as 0
Relay ON Relay Off
e Rolay e 0E | || Ext.PURx —I D& | || Bxt.PiRx
08 | || Dox 108 | || pox
D& | || Bxt.GHDx 0& | || Ext.CHDx
Resistance NEIE 0S | || Ext.PRx ||, T 0& | ||Ext.PiRx
Load L2 { : 0& | || nox S =i : 0& | || pox
06 | || Bxt.GHDx 08 | ||Ext.GHDx
1.6.7 M-7046/46D wiring
. ON State OFF State
Digital tmput/souster Readback as 1 Readback as 0
+3.5 ~ +50 VDC OPEN or +1 VDC Max.
= INx[ 10kQ X INx[ 10kQ
sink E —E—fwt —e1tvh
INO ~ IN13 .- ‘ll_E!_K-l—o E: ﬁ
I|—& . To other I|—6 . To other
IN.COM * channels IN.COM * channels
+3.5 ~ +50 Vpc OPEN or +1 Vpc Max.
« INx| 10 kQ X INx | 10 kQ
Source E—@ —e E?!
INO ~ IN13 L‘E a: : a:
-|I}+—@— . To other | |IT—@— . To other
IN.COM * channels IN.COM * channels
+3.5 ~ +50 VDC OPEN or +1 VDC Max.
> INx[ 10kQ P2 X INx[ 10kQ ] JpP2
ok o D[[* oJe] Default | fw} D[ o]e] Defauit
IN14 .- 4::[3:_@; INIT* Mode .- E‘! INIT* Mode
fucoml  thamnsis| VLT A A )
+3.5 ~ +50 VDC OPEN or +1 VDC Max.
P2 ' P2
Source S IN)»(—V—I() g D Default s _ng, .1” 2 |> Default
IN14 i@j INIT* Mode [/ i 5’ - INIT* Mode
_|I|+—@— . To other [> _|I+ . To other D
IN.COM * channels | 1nN14 Mode IN.COM ‘ channels| 1N14 Mode
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1.6.8 1-7050/50D and M-7050/50D wiring

Dry Contact

—

08 | || Dix
>—106 | || (B)oND
TTL/CMOS
| >
-P)f)puet Logic HIGH D@ Dlx
Logic L0V 09 | || B)6Np
Open Collector
wdl O0s | || pix
L 0S| || B6ND
Open Collector
Output | —==—nG | || nox fow] oS | [[pox
R I =g | e }I@T— 08 | ||woew
1.6.9 I-7050A/50AD wiring
Digital Input
—>—0S | || Dlx
T—08 | || e
Digital Output
— 0SS | || Dox oS | || box
%:Dé (B)GND [ED@ (B)GND
1.6.10 1-7051/51D and M-7051/51D wiring
Dry Contact
—— 0& | || pI.GND
nput e 0S | || pix
Type Wet Contact
—— 09 | ||pL.con || ———0S | || b1 COM
T>—09 | || pix T>——08 | || pix
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1.6.11 1-7052/52D and M-7052/52D wiring

Wet Contact
e | || v
T 08| | v
TTL/CMOS
Input
Type I.ogicDH[GH gg [N+ | Logic LOW D@ [N+
Logic LoV [ IN- Lom D@ IN-
NPN Output PNP Output
m‘rm*— oS | || v l i 0SS T v
D@ IN- D@ IN-

1.6.12 1-7053_FG/53D_FG and M-7053/53D wiring

Dry Contact

0S | || Dix
o 0S | || (B)oND

TTL/CMOS
Input
. 0S8 | || Dix
Type Logic HIGH
Logic L0V 0S | || (36D

Open Collector

3 oS | || pix
f 0S| || B)6ND
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1.6.13 M-7054/54D and M-7054P/54PD wiring

DIO8 ~ DIO15

3| -c— OS] EXT.GND1

0SS ||| EXT.PWR1

—0S
]
£

e ON State LED ON OFF State LED OFF
DUEEYDC Readback as 1 Readback as 0
Close to GND Open
- x ==
Dry Contact —=o——1 0 ||| D10X —o—— 0S||[ DIOX
DIOO ~ DIO7 F 0= ||| EXT.GNDO . 0S| EXT.GNDO
+T oS ||| ExT.PWRO +T 0S|| EXT PWRO
o [DE e
Dy Gontck D@\ DIOX ’ 0S|| piox
DIO8 ~ DIO15 -L 0S ||| EXT.GND1 ok 0S|I EXT.GND1
& oS ||| EXT.PWR1 4 0S| || EXT.PWR1
T ON State OFF State
RIS YDE Readback as 1 Readback as 0
; = oS||| piox = 0S| || piox
Drive Rela E@‘
. 57 _—{os|| ext.enpo @‘—,;— 0S||| EXT.GNDO
DIOO ~ DIO7 ~ =
OS||| EXT.PWRO OS||| EXT.PWRO
Drive Relay : 0S| DIOx DIOx

0S||| EXT.GND1
0S ||| EXT PWR1

1.6.14 1-7055/55D and M-7055/55D wiring

Dry Contact

1S
1S

DIx

DI. GND

Input
Wiring Wet Contact
.— 08 | |[pr.cow || ——— 08 | || L. Cou
T>—08 ||| pix T=>——08 | || pix
Digital Output
Output | Eiomp 0S | ||pox oS | |{pox
Wiring 1' . —1 0 | || ExtPwr 1 +e— 08 | [|ExtPWR
T 08 | ||p0. GND L o0& | |[po. eap
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1.6.15 1-7055-NPN, 1-7055D-NPN, M-7055-NPN and

M-7055D-NPN wiring

Dry Contact
——{0& | || DI.GND
oy 08 | || pix
Input
Type Wet Contact
— 08 | ||p1.cow || —— 08 | || b1 com
T>—08 | || pix T— 068 | || Dix
et ON State LED ON OFF State LED OFF
,F pz Readback as 1 Readback as 0
P Relay ON Relay Off
o AT 05 | || ExtPWR TR 06 | || Ext.pwR
T1VE i - 12 .=
Relay o \E D@ DOz A D@ Do
08 | || po.cuD 0& | || po.cnp
' - 0 . . - Ext.PWER
Resistance| E:ll ) = @ ExL.FWR ) [E]:-: ) = D@
Load ‘\E e DOx ‘\P—— 0& | || pox
0& | || po.GND 08 | || po.GND
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1.6.16 M-7055U/55UD

Input T ON State OFF State
g Readback as 1 Readback as 0
Close to GND Open
_, DLGND TS5V « DLGND +S5V
B2 B
Dry Contact B
e |
. To other . To other
DIX * channels DIx * channels
+10 ~ +50 VDC +4 VDC Max.
5  DIx[ 10K « _ DIx[ 10K
Wet Contact B —1
(Sink) s [ s i
I|—e— . To other I|—6— . To other
DI.COM * channels DI.COM * channels
+10 ~ +50 VDC +4 VDC Max.
« DIx| 10K «  DIx[ 10K
Wet Contact —6 =
(Source) . [ —_— S
[I—&— . To other [ . To other
DI.COM * channels DI.COM * channels
ON State OFF State
DRI Readback as 1 Readback as 0
[N X
DOO ~ DO3 Load | 0S| || pox Load | US| ]| DOx
(Sink) l|— 0S| || po.com1 I|—{ 0S| || po.com1
+ - + -
DOO ~ DO3 load | 0S| || DOx foaq | 0S| | ox
(Source) I 0S| || po.com1 I 0&| || po.comi
-+ -+
ON State OFF State
DO Gronpd Readback as 1 Readback as 0
DO4 ~ DO7 Load | 0S| || pox L:ad 0S| || box
(Sink) I — 0&||| po.com2 I|— 0S| || po.com2
+ - + -
D04 ~ DO7 Load | 0S| || DOX Load | 0S| || pox
(Source) %I |i—{ 0S| || po.com2 |i— 0S| || po.com2
+
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1.6.17 1-7058/58D, 1-7059/59D, M-7058/58D and

M-7059/59D wiring

Digital Input
F 0S | || DIx+
L2108 | || DIx-
1.6.18 I-7060/60D and M-7060/60D wiring
Dry Contact
+— 0 | || IN. cou -— 0S| || IN. cou
T8 INx > 16 INx
TTL/CMOS
Input
Wiring | togiiamor | gg IN. CON Jlosic LoV | OS | |[ - cox
Logic LoV [ INx LOgI?CTGH s INx
NPN Output PNP Output
ﬂ'— oe | || 1. cou . i 0& | || 1N cou
0 | || ixx 0S | || Inx
Relay Output in RL1 and RL2
Relay ON Relay OFF
= 08 | ||RLx NO el ) 06 | [[RLx NO
0e | |[RLx com 0S | [[rLx cou
Output
Wiring Relay Output in RL3 and RL4
Relay ON Relay OFF
o0& | |[rux o 0S | |[Rix NO
I 08 | l[rix NC e H 06 | ||RLx NC
— 108 | |[rux com = 08 | ||rix con
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1.6.19 M-7060P wiring

Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
OPEN or <1 Vbc +4 ~ +30 Vbc
X INx| 3K - INx| 3K
Sink —Siv, = pal L
+ - 3! K—e + - 3! Ki—e;
|—e—+—" To other |—e——" 7o other
IN.COM * channels IN.COM * channels
OPEN or <1 Vbc +4 ~ +30 VbC
X INx| 3K « INx| 3K
Source S e
- Sl - Bl
|||—®——]—: To other |I|—@——]—: To other
IN.COM * channels IN.COM * channels
Output T ON State OFF State
PUETYpe Readback as 1 Readback as 0
Relay Output in [Load } RLx NO =) RLx NO
RL1 and RL2 o 0 | || RLx coM = 0 | || Rx coM
[CoadT] RLx N [CoadT] RLx NO
Relay Output in f— 0S s X S
RL3 and RL4 - DC 06 | || RxNC - DC 0E | || RxNC
=06 | || RxCOM = 08 | || Rx com
1.6.20 1-7061/61D and M-7061/61D wiring
Relay Output in RL1 and RL2
Relay On Relay Off
Output
Type ST 0S | |[RLx NO 0S| ||RLx NO
ALIC ) 4
——0& | ||RLx COM 0S | |[rRLx coM
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1.6.21 1-7063/63D, I-7063A/63AD, I-7063B/63BD,
1-7065/65D, 1-7065A/65AD and
|-7065B/65BD wiring

Dry Contact
+—— 0 | || IN. CoM -— 06 | || IN. cou
T >108 | || v 08 | || INx
TTL/CMOS
Input
Wiring | tosican ] ES IN.COV - P | D) | ) IN. cou
Logic LOW [ INx LOECTGH 1S INx
NPN Output PNP Output
E]Irlﬁ o0& | || 1v. com ] 41— 08 | || Iv. con
0S| || inx 0S| || Inx
Relay Output
Output Relay ON Relay OFF
Wiring o0& | |[rLx No 08 | ||RLx NO
—/ X
0 | ||RLx COM 06 | ||rLx com

1.6.22 M-7064/64D wiring

Output T ON State OFF State
DUt fype Readback as 1 Readback as 0
Relay Output fm-l[g‘% 0S | || Rixno fA(AZ/JDWF% 0S ||| rxno
RLO ~ RL6 (ACRO) E11 1S ||| rux com W X 1ne ||| Rix com
PS5 p5
Relay Output (AC/DC) % 0S ||| RxNo D-ﬂ Derault (AT/D—C’\‘M‘O; dH DS ||| RxNO D-ﬂ Default
i = =— 118 ||| RixCOM | INIT* Mode =" 1 0E& ||| RLx COM | INIT* Mode
e S
RL7 COM Mode RL7 COM Mode
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1.6.23 1-7066/66D, I-7067/67D, M-7066P/66PD and
M-7067/67D wiring

Relay Output
Relay ON Relay OFF
08 | ||rux No 0S | |[RLx NO
— X
0S | ||rRLx com 0S | ||rRLx CoM
1.6.24 M-7068/68D and M-7069/69D wiring
ON State OFF State
Relay Output Readback as 1 Readback as 0
‘ __[ead{ 15 ] - {toad} ps T rx vo
FO;T:NRERI% ; e Qi H@ :Z ng | (B X j:% th EOM
) _XM_ & ||| RxNC | L RLx NC
Form C Relay in @O—— 1S (AC/DC) S || rixcom
RLO ~ RL2 and RL7 L e 12 RLx NO

1.6.25 Wiring Recommendations

»  Use 26-12 AWG wire for signal connections.
= Strip the wire to a length of 7£0.5mm.
» Use a crimp terminal for wiring.
= Avoid high-voltage cables and power equipment as

much as possible.

= For RS-485 communication, use insulated and twisted

pair 24 AWG wire, e.g. Belden 9841.
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1.7 Jumper Setting

Note: To access the jumper, the cover must be opened.

For the 1-7043/43D and M-7043/43D modules, the INIT*
terminal is shared with the DO15 terminal. The functionality
of the terminal is set using the J3 jumper. The position of the
J3 jumper is shown in the figure below.

N

J3

AOQO

The settings for the J3 jumper are as follows.

Terminal INIT*/DO15 is set to INIT*. The
J3 .. . digital output channel 15 is disabled and

INIT mode is available. (factory default)

Terminal INIT*/DO15 is set to DO15. The
J3 .. . digital output channel 15 is enabled and

INIT mode is not available.
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1.8 Quick Start

To install the module, follow the steps below:

1.

2.

Refer to Section 1.2 for the terminal assignment and
Section 1.6 for the wiring diagram.

Connect the module to the RS-485 network using the
DATA+ and DATA- terminals. See Section 1.2 for the
terminal assignment. If the host is only equipped with an
RS-232 interface, then an RS-232 to RS-485 converter
will be required. Refer to the “I-7000 Bus Converter
User’s Manual” for more information.

Connect the module to the power supply using the +Vs
and GND terminals. See Section 1.2 for the terminal
assignment. Note that the voltage supplied to the module
should be in the range of +10 to +30 VDC.

Configure the module by sending the % AANNTTCCFF
command. See Section 2.1 for details. For M-7000
modules using the Modbus RTU protocol, configure the
module using the following functions.

o Sub-function 04h of Function 46h, see Section 3.7.2

o Sub-function 06h of Function 46h, see Section 3.7.4
The default settings for the module can be found in
Section 1.9.

To read data from the input channels, send either the
$AA6 or @AA commands to the module. See Sections
2.13 and 2.21 for details. For M-7000 modules using the
Modbus RTU protocol, use Function 02h to read the data
from the input channels. See Section 3.2 for details.

To write data to the output channels, send the @ AA(data)
command to the module. See Section 2.22 for details.
Refer to Sections 2.3 ~ 2.8 for other setting digital output
commands. For M-7000 modules using the Modbus RTU
protocol, use Function 05h or OFh to write the data to the
output channels. See Sections 3.5 and 3.6 for details.
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7. If the host is a PC with a Windows operating system
installed, the DCON Utility can be used to allow easy
configuration and reading of data. The DCON Utility can
be downloaded from the ICP DAS website
(http://www.icpdas.com). The documentation for the
DCON Utility can be found in the ”Getting Started For
1-7000 Series Modules” manual.

Please refer to the “I-7000 Bus Converter User’s Manual”
and ”’Getting Started For 1-7000 Series Modules” manuals
for more details. The “Getting Started For 1-7000 Series
Modules” manual can be downloaded from the ICP DAS
website (http://www.icpdas.com).
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1.9 Default Settings

Default settings for the 1-7000 DIO modules are as follows:
- Module Address: 01
o DIO Type: Type 40
- Baud Rate: 9600 bps
Checksum disabled
J3 set to INIT mode enabled for I-7043/43D and

M-7043/43D.

Default settings for the M-7000 DIO modules are as follows:
Protocol: Modbus RTU
Module Address: 01
DIO Type: Type 40
Baud Rate: 9600 bps
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1.10 Configuration Tables

Baud Rate Setting (CC)

Code 03 04 05 06 07 08 09 0A
Baud rate |1200] 2400 | 4800 | 9600 | 19200 | 38400 | 57600 | 115200

Note: The data bits are fixed at one start bit, eight data bits, no parity and one
stop bit for both the 1-7000 and M-7000 series.

Type Setting (TT)

For I-7000 and M-7000 DIO modules, the type code is fixed
to 40.
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Data Format Setting (FF)

7

6 5 4 3 2 1 0

CU

CS reserved CD

Key

Description

CD

Code

[-7050: 0 (read only)

[-7052: 2 (read only)

I-7053: 3 (read only)

1-7060: 1 (read only)

For other modules, the code value can be
changed by % AANNTTCCFF command and
the default code value is 0.

CS

Checksum setting
0: Disabled
1: Enabled

CuU

Counter update

0: The counter is updated when there is a falling
edge in the input signal.

1: The counter is updated when there is a rising
edge in the input signal.

Note: The reserved bits should be zero.
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Digital Input/Output Data Format Table

The data format of the response of the $AA4, $AA6 and

$AALS commands is: (the First Data)(the Second Data)00.

The data format of the response of the @AA command is:

(the First Data)(the Second Data).

Note: both the First Data and the Second Data are in two
hexadecimal digits format.

Module The First Data The Second Data
|-7041Series| DI8 ~DI13 | 00~ 3F DIO~DI7 | 00~FF
|-7042/42D | DO8 ~DO12 | 00~ 1F | DO0O~DO7 | 00 ~ FF
|-7043/43D | DO8 ~DO15| 00 ~FF | DO0O~DO7 | 00 ~ FF
|-7044/44D | DO1 ~DO0O8 | 00 ~ FF DI1~DI4 | 00~ OF
I-7045 Series| DO8 ~DO15 | 00~FF | DOO~DO7 | 00 ~ FF
[-7050 Series| DOO ~DO7 | 00 ~ FF DIO~DI6 | 00~ 7F
I-7051/51D | DI8 ~DI15 | 00 ~ FF DIO~DI7 | 00~FF
|-7052/52D | DIO~DI7 | 00~FF 00
|-7053/53D | DI8 ~DI15 | 00 ~ FF DIO~DI7 | 00~FF
[-7055 Series| DOO ~DO7 | 00 ~ FF DIO~DI7 | 00~FF
[-7058/58D | DIO~DI7 | 00~FF 00
[-7059/59D | DIO~DI7 | 00~FF 00
[-7060/60D | DO1~DO4 | 00 ~OF DI1~DI4 | 00 ~OF
I-7061/61D | DO8 ~DO11| 00~0F | DOO~DO7 | 00 ~ FF
|-7063 Series| DO1 ~DO3 | 00~ 07 DI1~DI8 | 00~FF
|-7065 Series| DO1 ~DO5 | 00~ 1F DI1~DI4 | 00~ OF
I-7066/66D | DO1~DO7 | 00~ 7F 00
I-7067/67D | DO1 ~DO7 | 00~ 7F 00

Notes for M-7054 series:
1. the response is (DO8~DO15) (DO0O~DO7)(DI8~DI15)

(DI10~DI7)

2. for the channels used as input, the corresponding output
value, power-on value and safe value all should be set to 0.
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1.11 DIO Active States

The DIO read value of the 1-7000 and M-7000 modules are as

follows:

DIO Inactive Active
1-7041/M-7041 14D| ON OFF
1-7042 13DO OFF ON
1-7043/M-7043 16DO OFF ON

8DO OFF ON
I-7044 4D ON OFF
1-7045/M-7045 16DO OFF ON

8DO OFF ON
1-7050/M-7050 == oN OFF
8DO OFF ON
I-7050A 7DI OFF ON
1-7051/M-7051 16Dl OFF ON
1-7052/M-7052 8DI OFF ON
1-7053/M-7053 16Dl ON OFF
16Dl OFF ON
M-7054 16DO OFF ON
8DO OFF ON
I-7055/M-7055 3D OFF ON
I-7058/M-7058 8DI OFF ON
1-7059/M-7059 8DI OFF ON
4DO OFF ON
1-7060/M-7060 D] oN OFF
1-7061/M-7061 12DO OFF ON
3DO OFF ON
I-7063 8DI ON OFF
5DO OFF ON
l-7065 4D ON OFF
1-7066 7DO OFF ON
1-7067/M-7067 7DO OFF ON

ON means the DIO read value is 1.
OFF means the DIO read value is O.
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1.12 M-7000 Notes

The main difference between the 1-7000 and M-7000 series is
that the M-7000 series has additional support for the Modbus
RTU communication protocol, which is the default protocol
of the M-7000 series. The communication Baud Rates for the
Modbus RTU protocol can be in the range of 1200 bps to
115200 bps, and the parity, data and stop bits are fixed as no
parity, 8 data bits and 1 stop bit.

Modbus functions supported by the module are described in
Chapter 3.

1.12.1 Protocol Switching

To switch to the DCON protocol:

1. Uses sub-function 06h of the function 46h and set byte 8
to a value of 1. See Section 3.7.4 for details.

2. After a power-on reset, the communication protocol will
be changed to DCON.

To switch to the Modbus RTU protocol:

1. Sends the $AAPN command and set N to a value of 1.
Note that for the modules without frame ground, the
INIT* terminal should be connected to the GND terminal,
and for the modules with frame ground, the slide switch
on the rear side of the module should be set to the INIT
position, see the figure on the next page. See Section 2.20
for details.

2. After a power-on reset, the communication protocol will
be changed to the Modbus RTU protocol.
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1.12.2 INIT Mode

When the module is powered on, with the rear slide switch set
to the INIT position as shown in the figure below for modules
with frame ground, or with the INIT* pin connected to the
GND pin for modules without frame ground, the module is in
INIT mode, (see Section A.1 for details), and the
communication settings are as follows:

1. Address: 00

2. Baud Rate: 9600 bps
3. No checksum

4. Protocol: DCON

If communication with the module is not possible, set the
module to the INIT mode and use the above settings to
communicate with the module. To read the current settings,
send the commands $AA2, (see Section 2.10), and $AAP,
(see Section 2.19). To set new settings, send the commands
%AANNTTCCFF, (see Section 2.1) and $AAPN, (see
Section 2.20). The new communication settings will be
effective after the next power-on reset.

& |J/ INIT Switch
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1.13 Mounting

1.13.1 Din-Rail Mounting

There are three new DIN rail models available. Each is made
of stainless steel, which is stronger than those made of
aluminum. There is a screw at one end and a ring terminal is
included so that it can be easily connected to the earth ground.
The three new DIN rail models are as follows.

Part number Max. number of modules Dimensions

DRS-360 5 360mm X 35mm

to earth ground
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Part number Max. number of modules Dimensions

DRS-240 3 240mm x 35mm

to earth ground

Part number Max. number of modules Dimensions

DRS-125 2 125mm X 35mm

to earth ground

Note: It is recommended that a 16 — 14 AWG wire is used to
connect the DIN rail to the earth ground.
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1.13.2 Piggyback Mounting

For 1-7041/41D, M-7041/41D, 1-7042/42D, 1-7043/43D, M-7043/43D,
1-7044/44D, 1-7050 series, M-7050 series, 1-7052/52D, M-7052/52D,
I-7060/60D, M-7060/60D, |-7063 series, 1-7065 series, 1-7066/66D, 1-7067/67D
and M-7067/67D modules

For 1-7045/45D, M-7045/45D, 1-7051/51D, M-7051/51D,
I-7053_FG/53D_FG, M-7053/53D, 1-7055/55D, M-7055/55D, 1-7058/58D,
[-7059/59D, and M-7060P modules
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1.13.3 Wall Mounting

I-7000 and M-7000 DIO User Manual, Rev: B2.6 7PH-013-B26

85



1.14 Technical Support

Should you encounter any problems while using the

[-7000 and M-7000 module, and are unable to find the help
you need in this manual or on our website, please contact ICP
DAS Product Support.

Email:  service@icpdas.com
Website:
http://www.icpdas.com.tw/contact_us/contact_us.html

When requesting technical support, be prepared to provide the

following information about your system:

1. Module name and serial number: The serial number can be
found printed on the barcode label attached to the cover of
the module.

2. Firmware version: See Sections 2.16 and 3.7.5 for

information regarding the command used to identify the

firmware version.

Host configuration (type and operating system)

If the problem is reproducible, please give full details

describing the procedure used to reproduce the problem.

5. Any specific error messages displayed. If a dialog box
with an error message is displayed, please include the full
text of the dialog box, including the text in the title bar.

6. If the problem involves other programs or hardware devices,
please describe the details of the problem in full.

7. Any comments and suggestions related to the problem are
welcome.

>~ W

ICP DAS will reply to your request by email within three
business days.
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2. DCON Protocol

All communication with 1-7000 modules consists of
commands generated by the host and responses transmitted by
the 1-7000 modules. Each module has a unique 1D number
that is used for addressing purposes and is stored in non-
volatile memory. The ID is 01 by default and can be changed
using a user command. All commands to the modules contain
the ID address, meaning that only the addressed module will
respond. The only exception to this is commands #**
(Section 2.2) and ~** (Section 2.24), which are sent to all
modules, but in both of these cases, the modules do not reply
to the command.

Command Format;:

Leading Module

Character | Address Command |[CHKSUM] |CR
Response Format:

Leading Module

Character | Address Data [CHKSUM] |CR
CHKSUM A 2-character checksum which is present when

the checksum setting is enabled. See Sections
1.10 (Data Format Setting) and 2.1 for details.
End of command character, carriage return
(0x0D)

CR
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Checksum Calculation:

1. Calculate the ASCII code sum of all the characters in the
command/response string except for the carriage return
character (CR).

2. The checksum is equal to the sum masked by OFFh.

Example:

Command string: $012(CR)

1. Sum of the string = “$”+707+717+72” =
24h+30h+31h+32h = B7h

2. Therefore the checksum is B7h, and so
CHKSUM = “B7”

3. The command string with the checksum = $012B7(CR)

Response string: 101200600(CR)

1. Sum of the string =
“I”+207+717+727+707+707+7°67+°07+70” =
21h+30h+31h+32h+30h+30h+36h+30h+30h = 1AAh

2. Therefore the checksum is AAh, and so
CHKSUM = “AA”

3. The response string with the checksum
= 101200600AA(CR)

Note:
All characters should be in upper case.
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General Command Sets

Command Response Description Section
%AANNTTCCFF JIAA Sets the Module Configuration 2.1
H* No Response Synchronized Sampling 2.2
#AAO00(Data) > Sets the Digital Output 2.3
#AAOA(Data) > Sets the Digital Output 2.4
#AAOB(Data) > Sets the Digital Output 2.5
#AA1cDD > Sets the Digital Output 2.6
#AAACDD > Sets the Digital Output 2.7
#AABcDD > Sets the Digital Output. 2.8
#AAN IAA(Data) Reads the Digital Input Counter 2.9
$AA2 IAANNTTCCFF |Reads the Module Configuration 2.10
$AA4 IS(Data) Reads the Synchronized Data 2.11
$AA5 IAAS Reads the Reset Status 2.12
$AA6 I(Data) Reads the Digital 1/0 Status 2.13
$AAC IAA Clears the Latched DI Status 2.14
$AACN IAA Clears the Digital InputCounter 2.15
$SAAF IAA(Data) Reads the firmware Version 2.16
$AALS I(Data) Reads the Latched DI Status 2.17
$SAAM IAA(Data) Reads the Module Name 2.18
$SAAP IAASC Reads the communication protocol 2.19
$AAPN IAA Sets the communication protocol 2.20
@AA >(Data) Reads the Digital 1/0 Status 2.21
@AA(Data) > Sets the Digital Output Channels 2.22
~AAO(Name) IAA Sets the Module Name 2.23

Host Watchdog Command Sets

Command Response Description Section
~** No Response Host OK 2.24
~AA0 IAASS Reads the Status 2.25
~AAl IAA Resets the Status 2.26
~AA2 IAAVV Reads the Timeout Settings 2.27
~AA3EVV IAA Sets the Timeout Settings 2.28
~AA4V IAA(Data) Reads the PowerOn/Safe Value 2.29
~AA5V IAA Sets the PowerOn/Safe Value 2.30
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2.1 %AANNTTCCFF

Description:
Sets the configuration of a module.

Syntax:
%AANNTTCCFF[CHKSUM](CR)

%
AA

NN

TT
CC

FF

Delimiter character

Address of the module to be configured in
hexadecimal format (00 to FF)

New address of the module in hexadecimal format (00
to FF)

Type code, should be 40 for DIO module.

New Baud Rate code, see Section 1.10 for details.
The INIT* pin must be connected to ground in order
to change Baud Rates. For the module with frame
ground, this is achieved by moving the rear slide
switch to the INIT position. See Section A.1 for
details.

Used to set the counter update direction and checksum
(Section 1.10). The INIT™* pin must be connected to
ground in order to change the checksum setting. For
the module with frame ground, this is achieved by
moving the rear slide switch to the INIT position. See
Section A.1 for details.
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Response:

Valid Command: !'AA[CHKSUMI](CR)

Invalid Command: ?AA[CHKSUM](CR)

! Delimiter for a valid command

? Delimiter for an invalid command. If the Baud Rate
or checksum settin