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1. Introduction

Thel-7000series is damily of network data acquisition
and control modulegroviding analogto-digital, digital
to-analog, digital input/output, timer/counter and other
functions. The modules can kr@motelycontrolledusing

a set of commandgsvhich we calthe DCON protocol
Communication betweeihe module and the host is in
ASCII formatvia an R$485 bidirectional serial bus
standard. Baud Rates are software progranmereand
transmissiorspeed®f up to 115.2K baud can be selected.

The functionaliy of the M-7000 seriess the same as the
|-7000 seriesyith theexcepion that the M7000 series
offers extendegupportfor the Modbus RTU protocol.

Some +7000 and alM-7000 | |
modules feature a new desic / ====c==

for the frame ground and INI Frame

switch as shown in the figure €.
(rear view). The frame grou
provides enhanced static
protection (ESD) abilities ani |
ensures the module is More Frame |\
reliable. The INIT switch ~ Crownd \i [
allows INIT mode tdoe
accessed more easily. Refe
Sections A.1 and A.4 for mo

details.

The common features of th&/017, 1-7018 and 17019are
as follows
1. 3000V DC intermodule isolation
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2. 24-bit sigmadelta ADC to provide excellent accaya
3. Software calibration

The F7017 is an 8-channeloltage and currennput
module. Thed7018 is an 8channel voltage, current and
thermocouplenput module. The-F019is an 8channel
voltage, current, and thermocouple input mogwi¢gh the
ability to connect variougypes of inputs t@a single
module.

The k7017 has the following variations:

» 1-7017F: added suppdudr fast mode, 60
samples/second.

x~ 1-7017C: used for current input only, with no external
resistor required.

» 1-7017FC: used for current inponly, with no external
resistor required. Added supptot fast mode, 60
samples/second.

» 1-7017R: added high voltage overload protection,
240Vrms

» 1-7017RC: used for current input only, with no external
resistor required. Added high voltageerload
protection, 240Vrms.

» 1-7017RA5: used for high voltage input

~ 1-7017Z: 10 channels, added high voltagerload
protection, 240Vrms

» M-7017RMS: used for AC input

»  M-7017mC16: used for current input only, with no
external resistor required. Added highlitage
overloadprotection,110Vpc, and data logger.

The F7018 has the following variations:
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» M-701816: 16 channels, added thermocouple wire
opening detection

» |1-7018P: added suppddr two additional
thermocouple types, L and M

» 1-7018BL:only support termocouple types and with
thermocouple wire opening detection

» 1-7018R: added thermocouple wire opening detection
and high voltag®verloadprotection, 240Vrms

» 1-7018Z: 10 channels, added thermocouple wire
opening detection and high voltageerloadprotecton,
240Vrms

The 7019 has the following variation:

» 1-7019R: added high voltagererloadprotection,
240Vrms

» M-7019Z: 10 channels, added high voltagerload
protection, 240Vrms

The F7017R, +7017RC, 70177, }7018R, +7018Z,
[-7019R and M7019Z modies are designed for industrial
plant environments and have special input circuits to
provide 240Vrms continuous overload protection as
shown in the figure.
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1.1 More Information

Refer to chapter 1 of th@-7000 Bus Converter Us@r
Manuab as shown blow or visitthe ICP DAS website
http://www.icpdas.confior more information regarding the
|-7000 series.

1.1 The I-7000 Series Overview

1.2 Related Documentation for the I-7000 Series

1.3 Common Features of the 1-7000 Series

1.4 The I-7000 Series System Network Configuration
1.5 1-7000 Dimensions
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1.2 Terminal Assignment

/ I-7017

1-7017F
) 1-7018 (ID
| 1-7018P
I-7018BL

1C
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I-7017C

M-7017C
M-7017RC

L7017FC
) L7017RC (]D
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[-7017R

/
e

[-7017R-A5
M-7017

q

M-7017R
M-7017R-A5
M-7017RMS

61 ano(g)
sA+(d)
“¥1va(9)
+YLVA(A)

- JUIA

+ LUIA

- QUIA
+QUIA

- GUIA

b #GUIA
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LOUIA  pL°
-QUIA/+OLUIA

+ UIA
LUIA/+HLUIA
+ZUIA
“CUIA+CIMIA
+EUIA
“EUIASHELMIA
+UIA
PUIA+PLUIA
+GUIA
GUIA/+GLUIA

aNov  9¢)

D

1-7017Z
M-7017Z

ﬂ

‘¢, aNo(g)

b +9UIA

SA+(Y)
-v1va(o)
)

+VL1va(A
aNDV
+BIUIASBUIA
+BUIA
+RIUIASBLIA
+3UIA
+LIUIA-LUIA
+LUIA
+9IUIASQUIA
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M-701/mC-16

2 ” HW 3
+QuIl 9 .H 1 9 ans(a)
aNOV/-oull I SA+(Y)
+TUII -¥1va
aNov/-Tu +v1va
+zul ANOV/-STull
aNoV/-zul +GTUl
+EUIT ANV /-5 Tul
aNoV/-gull +HTU
+pUIl aNoOV/-£Tul
aNOV/-pull +ETU
+GuII aNoV/-ZTul
aNoV/-sull +2Tul
+ouIl ANoOV/-TTul
aNoV/-9uil +TTU
+/ull aNOV/-0Tul
aNoV/-£ul | | +OTU
+gul] [ 1T ANOV/-6UIT
aNOV/-8ull ® 1 1 ©) +6Ull

” . w

= —
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@

I-7018R
M-7018
M-7018R

)

+LUIA
- UIA
+UIA
- GUIA
+GUIA
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©) 0)
1 0 IF6. G [ 1 1:1
2 I |AGND AGND| | 1
3 0 |CHO+ CH5+| 1 15
4 0 [CHO- CH5-| | 16
5 I |CH1+ CHe+| | 17]
6 0 [cHi- CcHe-| | 18
7 0 |cH2+ CH7+| | 1
8 0 [IcH2- cH7-| | 20
9 D |CH3+ CHs+| | 21
10 0 |CH3- CHs-| 1 22
1 0 |cH4+ CHO+| 1 2
12| 0 |cHe~cHe| | 2
Q) 1
\CR)AS DB-1520
[——— CON1 ————
L [
= CON2
/ }(.,ON1

@ / I-7018Z (

M-70187Z 7

M-7019Z
1 (Y)DATA+~
(G)DATA- O
O
/ (R)+Vs 15
— (B)GND ]
g % ? % f /
S0 & a / /

] 200C
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M-701816

(\ D)
HOUA o T @ aNo@ || O
-QUIA 11 sa+(d) ||| | OO
+TUIA 11 -vava |[[[| OO
-TUIA +v1va ||| O
+ZUIA -GTUIA O_H_
~ZUIA +stun (||| OO0
I {| +€uIA -»Tun (|1 OO
-CUIA +PTUIA OD
+HUIA -ETUIA OD
| -uia verun ||| On
+GUIA -ztun ([ OO
|| -suiA +zruna (11 OO0
+9UIA -TTUIA O_H_
-9UIA +11un (||| OO0
| +zuin otun || OO
-LUIA | | +0TUIA On
+8UIA I -6uin |||{| OO
| qupn @TTO  eun O
5 V)
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AQUA ) @ o+ aNs(g)
- DUIA SA+(Y)
+LUIA -v1valo)
- L UIA o +Y1valA)
+CUIA m w - JUIA
- ZUIA = = + LUIA
+EUIA D M_ - guIA
- CUIA +9UIA
+UIA - GUIA
- pUIA +GUIA

0
<
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1.3 Specifications

-7017/M-7017 |I-7017F/I-7017R 1-7017C3/1-7017FC/-7017RC
M-7017R M-7017C%*M-7017RC
Analog Input
Input Channels|8 differential’ |8 differential’ 8 differential
Input Type mV, V, mA~ mV, V, mA~ mA

Sampling Rate

10 samples/sec

10 samples/sec (norme
60 samples/sec (fast)

10 samples/sec (normal
60 samples/sec (fast)

Bandwidth 15.7Hz 15.7Hz (normal) 15.7Hz (normal)
78.7Hz (fast) 78.7Hz (fast)
Accuracy +0.1%o0f FSR +0.1%of FSR(normal) |£0.1%of FSR(normal)
+0.5%o0f FSR(fast) +0.5%o0f FSR(fast)
Zero Drift 20uv/°C 20uVv/°C 20uv/°C
Span Drift 25ppm/?C 25ppm/C 25ppm/C
Input Impedanc|20Mq [-7017R/M7017R 1259
1Mq
I-7017F
20Mq
Voltage +120v [-7017R/M7017R [-7017RC/M7017RC
overload +240V 50mA at 1DVDC
Protection I-7017F [-7017C/FC/M7017C
+120V 50mA at 110VDC
Isolation 3000vDC 3000vDC 3000vDC
Modbus RTU |M-7017 M-7017R M-7017C/M7017RC
Power
Requirement [+10 to +30VDC |+10 to +30VDC +10 to +30VDC
Consumption |1.3W 1.3W 1.3W
Temperature
Range
Operating -25°Cto +/5C  |-25°C to +7/5C -25°C to +75C
Storage -30°C to +/5C  |-30°C to +7/5C -30°C to +75C

*1: For I-7017 and 47017, the number of input channels is 8 differential or 6
differential and 2 singkended by jumper selection.

*2: requires optional external 125 ohm resistor.

*3:1-7017CandM-7017C does not support fast mode, 60 samples/sec sampling

Note: A warm upperiod of 30 minutes is recommendadrderto achieve the complete
performance results described in the specification
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|-7017RAS5
M-7017RA5

|-7017Z
M-7017Z

Analog Input

Input Channels

8 differential

10 differential/20 single
ended

Input Type

Vv

mV, V, mA (jumper
selectable

Sampling Rate

10 samples/sec (norme
50 samples/sec (fast)

10 samples/sec (norme
60 samples/sec (fast)

Bandwidth 15.7Hz (normal) 15.7Hz (normal)
78.7Hz (fast) 78.7Hz (fast)

Accuracy +0.1%of FSR(normal) |£0.1%of FSR(normal)
+0.25%o0f FSR(fast) |+0.5%o0f FSR(fast)

Zero Drift 20uVv/°C 20uVv/°C

Span Drift 25ppm/C 25ppm/C

Input Impedance|290Kq Differential: 2Mq

Singleended: 1M

Current 125q, 1/4W

Impedance

Voltageoverload [+200vV Differential: £240V

Protection Singleended+150V

Isolation 3000VDC 3000vVDC

Individual No Yes

Channel

Configurable

Modbus RTU M-7017RA5 M-7017Z

Power

Requirement

+10 to +30VDC

+10 to +30VDC

Consumption 1.7W 2.0W
Temperature

Range

Operating -25°C to +75C -25°C to +75C
Storage -30°C to +75C -30°C to +75C

Note: A warm up period of 30 minutes is recommendaedrderto
achieve the complete performance results described in the
specificatiors.

[-7017/18/19, M7017/18/1User Mamal, Rev: B3.5 7TMH-020-B35



IM-7017RMS

IM-7017mG16

Analog Input

Input Channels

8 differential

16 differential or single-
ended

Input Type

Vrms

mA

Sampling Rate

10 samples/sec

10 samples/sec (normd
200 samples/sec (fast)

Bandwidth 15.7Hz
Accuracy Sinusoid: +0.1%of FSR(normal)
50/60Hz:£0.15% of FSR [£0.5%o0f FSR(fast)
45Hz to 10kHz=+0.5%of
FSR
Non-sinusoid:
Crest factor 1 to 2:0.2%of
FSR
Crest factor 2 to 3t0.35%
of FSR
DC
Oto 10V,0to5Vand0to
1V: +0.3% of FSR
0 to 500mV and 0 to
150mV:+0.7% of FSR
Zero Drift 20uV/°C 20 uv/°C
Span Drift 25ppm/?C 25ppm/C
Input Impedanc¢2Mq 125
Voltageoverload+35Vv 110 vDC
Protection
Isolation 3000vDC 3000vDC
Individual Yes Yes
Channel
Configurable
Modbus RTU |M-7017RMS M-7017mC16
Power
Requirement |+10 to +30VDC +10 to +48VDC

Consumption

0.9wW

0.6W

Temperature Range

Operating

-25°C to +75C

-25°C to +75C

Storage

-30°C to +75C

-30°C to +75C

Note: A warm up period of 30 minutes is recommendedrderto
achieve the complete performance results described in the
specificatiors.
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[-7018 -7018P/+k7018Z [-7018R
M-7018 M-7018Z7 M-7018R
Analog Input
Input Channels[8 differential® 8 diff - (10 for 7018Z)|8 differential®

Input Type

mV, V, mA”~

mV, V, mA~*

mV, V, mA”~

Thermocouple
Type

JLKT,ER,S B, N
C

J, K, T,E, R, S, B, N
C, LM

JL KT, ER,S B,N,(

Sanpling Rate |10 samples/sec 10 samples/sec 10 samples/sec
Bandwidth 15.7Hz 15.7Hz 15.7Hz
Accuracy +0.1%o0f FSR +0.1%o0f FSR +0.2%o0f FSR
Zero Drift 0.5uv/°C 0.5uv/°C 10uVv/°C
Span Drift 25ppm/fC 25ppmfC 25ppm/fC
Input Impedanc({20Mq 20Mq 1Mq
Voltage +80V [-7018Z/M7018Z 1240V
overload +240V
Protection [-7018P

+80V
Isolation 3000VDC 3000VDC 3000VDC
Open Wire No Yesfor 1-7018Z/ Yes
Detection M-7018Z
Modbus RTU [M-7018 M-7018Z M-7018R
Power
Requirement [+10 to +30VDC +10 to +30VDC +10 to +30VDC
Consumption |1.0W 1.0W 1.0W

Temperature Range

Operating

-25°C to +75C

-25°C to +75C

-25°C to +75C

Storage

-30°C to +75C

-30°C to +75C

-30°C to +75C

*1: For I-7018, }7018P and-l7018BL, the number of input channels is 8 differential

differertial and 2 singleended by jumper selection.
*2: requires optional external 125 ohm resistor

*3:1-7018Z and M7018Z are individual channel configurable.

Note: A warm up period of 30 minutes is recommenatedrderto achieve the
complete performance rdsidescribed in the specificatian
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IM-701816 1-7018BL
Analog Input
Input Channels [16 differential 8 differential®
Input Type mV, V, mA™
Thermocouple J,K, T,E,R,S,B,NJ, K, T, E, R, S, B, N
Type C C
Sampling Rate |10 samples/sec 10 samples/sec
Bandwidth 15.7Hz 15.7Hz
Accuracy +0.1%o0f FSR +0.1%o0f FSR
Input Impedanc(> 400Kq 20Mq
Voltage +30V +35V
overload
Protection
Isolation 3000vDC 3000vDC
Open Wire Yes Yes
Detection
Modbus RTU [M-701816
Power
Requirement [+10 to+30V DC +10 to +30VDC
Consumption |1.0W 1.0W
Temperature Range
Operating -25°C to +75C -25°C to +75C
Storage -30°C to +75C -30°C to +75C

singleended

by jumper selection.

*1: requires optional external 125 ohm resistor
*2: For I-7018BL, the number of input channels is 8 dif&ial or 6 differential and

Note: A warm up period of 30 minutes is recommenitedrderto achieve the

complete performance results described in the specification
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|-7019R/M-7019R  |[M-7019Z

Analog Input
Input Channels 8 differential 110 differential
Input Type mV, V, mA (umper selectab)e

Thermocouple Type

J K T,ER,S, B,N, C, L, M,liNn43710

Sampling Rate

8 samples/sec 110 samples/sec

Bandwidth 5.24Hz

Accuracy +0.1%o0f FSR

Zero Drift 10uV/°C for +/-10V and +/5 V types
0.5uV/°C for other types

Span Drift 25ppm/C

Input Impedance 2Mq

Current Impedance 125, 1/4W

Voltageoverload 240V

Protection

Isolation 3000vVDC

Open Wire Detection |Yes

Individual Channel Yes

Configurable

Modbus RTU M-7019R IM-7019Z

Power

Requirement +10 to +30VDC

Consumption 1.2W 11.8W

Temperature Range

Operating -25°C to +75C

Storage -30°C to +75C

Note: A warm up period of 30 minutes is recommendaedrderto

achieve the complete performance results described in the

specificatiors.
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1.4 Block Diagrams

1.4.1 Block diagram for the I-7017, 1-7017F, and

Data+

Data-

+¥s

GND

M-7017
7017/7017F
EEPROM K—]
Photo-Tzolation

Controller (:__

RS-485 :
Interface

+5V

Power [—®%—— % g ®+V

Regulator — T 5@ v

¥in 7+
¥in 7-
¥in 6+
¥in 6

Vin 1+
Vin 1-
Vin 0+
Vin -

1.4.2 Block diagram for the I-7017C, I-7017FC and

Data+

Data-

+Vs

GND

M-7017C
7017C
1250hm
EEPROM K= 1250hm
Photo-Isolation ;
Embedded <:<:__—) )—> ADC
Controller - ( ( S
R_S—485 :: 1250hm
Interface ;
+5V
Power [—@®— %% ﬁ©+v
Regulator — 1 ® -V

Iin7+
Iin7-

Iin6+
lin6-

linl+
linl-

Lin0+
Tin0-
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1.4.3 Block diagram for the I-7017R and M-7017R

T

-

EEPROM (::
Photo-Isolation
| | Embedded c-_ ADC
Controller <:__
Datat—— RS-483 :
Data- 4 Tnterface

+¥s —

+5V

Power —@—rg g v
GND —— Regulator Y

— v

——|

7017R
\ Vin 7+
Tﬁ — ¥in 7-
\ Vin 6+
i - AN Vin 6
Input Voltage
Protection
Block ~
>
\ Vin 0+
|J_®\_ Vin 0-

/J‘[ Frame Ground

1.4.4 Block diagram for the I-7017R-A5 and

M-7017R-A5
s INIT 7017R-AS
$
EEPROM
Photo-
isolation

DATA+
DATA-

+Vs

GND

-

Embedded

ADC

Controller

Q (

e %

RS-485

Interface

Power | © %% ®

Requlator J7 v ®
-V

MUX

5—Vin0+
VinO-

g—vml+
Vinl-

g—vm7+

Vin7-
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1.4.5 Block diagram for the I-7017Z and M-7017Z

. il\iIT 70177
E Vin0+
EEPROM Input
Photo- Voltage = %—1'25
isolation Protect Vin0-/Vin10+
Embedded Block vin+
1 Controller [ < %(> L ESD
Péfte,ft HMUXIZI29R| \ini-vin11+
DATA+ RS-485 o "
DATA- Interface .
Vin9+
+5V +V E
+Vs Power [ © %g ® s Vin9-/Vin19+
GND Requlator J7 v _(3 (H—AGND
Frame Ground
1.4.6 Block diagram for the M-7017RMS
s INIT
3
Vin0+
EEPROM Input
— Voltage [
Photo-isolation || |Protection VinO-
| | Embedded o Block Vinl+
Controller ESD
Protection [ | MUX .
' Block Vinl-
DATA+ RS-485 .
DATA- Interface :
L5V W Vin7+
+Vs Power % % ® Vin7-
GND Regulator v %

/ ) / Frame Ground
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1.4.7 Block diagram for the M-7017mC-16

s INIT
3
EEPROM Input
Photo- Voltage ||
isolation Protection [
Block
Embedded X > @
Controller =
ESD
Protection
DATA+-— RS-485 Block
DATA- +—|Interface
+5V +V
+Vs Power [ © %% ®
GND Regulator J} < ®
V

MUX

:

AGND

Iin0+

- Iin0-/AGND

125R

AGND

Iinl+

- Iin1-/AGND

Iin15+

125R

-Iin15-/AGND

AGND

b

Frame Ground

1.4.8 Block diagram for the 1-7018, 1-7018P and

M-7018
7018/7018F
EEPROM
Photo-Isolation
Embedded MUX
Controller E
Data+ RS-483
Data- Interface
+5V
+V¥s Power [—®&— g g &V
GND Regulator —1— e v

¥in 7+
Vin 7-
Vin 6+
Vin 6-

Vin 1+
¥in 1-
Vin 0+
¥in 0-
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1.4.9 Block diagram for the 1-7018BL

7018BL
¥in 7+
¥in 7-
EEPROM +5V Vin 6+
Photo-Tsolation Vin 6
Embedded ADC MUX E
Controller t
Vin 1+
Vin 1-
Data+ RS-485 .
Vin 0+
Data- Interface Vin 0
+5V - "
+Vsg Power [—%— % g
GND Regulator — T P

1.4.10 Block diagram for the I-7018R and M-7018R

7018R
_/
j \ ¥in 7+
EEPROM K— |: AN o
Vin &+
Photo-Isolation i \
| Vin 6-
¢_ Input Voltage "
| gﬂiﬂﬂiﬂ ADC Protection
<:_— Block ™
7 . .
Data+ RS-485 : \
L .
Data- Interface |J \ Nl
sy ¥in 0-
+¥s Power

—BE—=..
GND Regulator —p—, & -y

/J7 Frame Ground
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1.4.11 Block diagram for the I-7018Z and M-7018Z

INIT

Data+

Data-

+Vs

GND

CJC
Sensor

CHO+

CHO-

CH1+

CH1-

CH8+

CH8-

CHO+

70187
Photo-Isolation
EEPROM | :
& High
— Voltage —
Protection
o <+ Block
mbegue ADC MUX
Controller
4=y ESD
| “—Protection—
RS-485 3 Block
Interface
+5V +V
Power ® %% ®
Regulator J7 < ®
-V

/7] Frame Ground

1.4.12 Block diagram for the M-7018-16

DATA+ -

DATA-

+Vs—
GND-

CHO9-

Vinl5+

Vinl5-

Vinl4+

Vin14-

Vinl+

Vinl-

Vin0+

INIT
7 j
EEPROM [{———
Photo-isolation
C:
Embedded
| Controller < D{ADC) | MUX
Q:
N
A~
— RS-485
Interface |[(———
+@5> ! ®+V
— Power 0
|| Regulator T % % J -

VinO-

/7'7 Frame Ground
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1.4.13 Block diagram for the I-7019R and M-7019R

1.4.14 Block diagram for the M-7019Z

[-7017/18/19, M7017/18/1User Manmial, Rev: B3.5 7TMH-020-B35 31



