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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 be rdaelg controlledusinga
set of commandsvhich we calthe DCON protocol
Communication between the module and the host is in
ASCII format via an R&185 bidirectional serial bus
standard. Baud Rates are software programmable and
transmissiorspeeds of pito 115.2 Kbps 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 17000 modules featurt | |
a new design for the fraan

ground and INIT switch as  Frame
shown in the figure (rear
view). The frame ground
provides enhanced static
protection (ESD) abilities ani |
ensures the module is More rrame |\
reliable. The INIT switch ~ ©round \i_
allows easier access to INIT
mode. Please refer to Secti
A.1 ard A.3 for more details.

The common features of th&/021/21P, I-7022,1-7024,
|-7024R ,M-7022,M-7024,M-7024L,M-7024R
M-7024U and M7028modulesare as follows
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1. 3000Vpc, 2500\ for M-7024U,inter-module
Isolation

2. Progranmable powepn value for analog output

3. Programmable slew rate

4. Software calibration

The F7021 is a single channahalog oytut modulewith
12-bit resolution and output redzhck function The
|-7021P is similar tothe F7021 butwith 16-bit resolution
The F7022/M-7022 is a Zhannel analog output module
with 12-bit resolution and output redzhck function. The
|-7024/M-7024 is a 4channel analog output module with
14-bit resolution and supports bipolar voltage outpLite
M-7024L is a 4channel anag output module with 1-Dit
resolution and supports bipolar voltage outplhe
|-7024R/M7024R is 17024/M-7024 added-Ehannel
digital inpus. The M-7024U is a 4hannel analog output
module with 16bit resolution and supports bipolar voltage
output There is also4€hannel digital inpand
4-channel digital outpstfor the M-7024U. The M-7028

Is a 8channel analog output module with-b resolution.

1-7021/22/24, M7022/24/28Jser Mamal, Rev: B26 7



1.1 More Information

For more information regarding the/000 series, please
refer to clapter 1 of theéil-7000 Bus Converter Usasr
Manuab 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
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1.2 Terminal Assignment

7021/7021P

(0L aND(g)

SA+(Y)
-Y1va(o)
+v1valA)
«LINI
HMd X3
LNOA -

LNOA+

1Naol-

\ } 1NOI+

2

70

0LNOI+ I

0LNOl-
0LNOA+
0LNOA-
0dMd X3
LLNOI+
LLNOI-
LLNOA+

LLNOA-

LdMd X3 0Z)

SA+(Y)
-v1va(o)
+V1va(A)

«LINI

(0L aNno(g)
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70247024L

QInoA L

LINOA
CINOA
€INOA
aNOV
aNOVv
€Ino|
¢inoj

11No|

0inoj 0Z)

(oL aNo(g)

SA+(Y)
-viva(o)
+V1va(A)

«LINI

7024R

A

W

oL ANS(Q)
SA+(Y)
-v1va(o)
+V1va(A)

»LINI
v1d
€1d
cld

La

\ | ola
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7024U
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\ b GINOA

)
)
)
)
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1.3 Specifications

1-7021/I-7021P 1-7022/M-7022 |-7024/M-7024
M-7024L
Analog Output
OutputChannelsl 2 4
Output Type |mA,V mA, V mA, V
Accuracy +0.1% for F7021 +0.1% of FSR +0.1% of FSR
+0.02% for +7021P
Resolution 12-bit for 1-7021 12-bit 14-bit for 1-7024 and
16-bit for 1-7021P M-7024
12-bit for M-7024L
Readback +1% of FSR +1% of FSR NA
Accuracy
Programmable (0.125 ~ 1024 mA/s |0.125 ~ 1024 mA/s |0.125 ~ 2048 mA/s
Output Slope ]0.0625 ~ 512 V/s 0.0625 ~ 512 V/s |0.0625 ~ 1024 V/s
Current Load |Int. power: 500 ohm [Int. power: 500 ohm |Ext. 24 V: 1050 ohm
Resistance Ext. 24 V: 1050 ohm |Ext. 24 V: 1050 ohm
Isolation 3000 Voc 3000 Vpc 3000 Ve
Modbus RTU M-7022 M-7024M-7024L
Power
Requirements [+10 to +30 \4c +10 to +30 \4¢c +10 to +30 \i¢
Consumption (1.8 W 3.0W 24W (1-7024/M-7024)
2.7 W (M-7024L)
Temperature
Range
Operating -25°C to +75°C -25°C to +75C -25°C to +75C
Storage -40°C to +85C -40°C to +85C -40°C to +85C
Notes

1. A warm up period of 30 minutes is recommended in order to achieve the complete
performance results described in the specifications.

2.  The specifications atgpical at 25C unless otherwise stated.

12
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|-7024R IM-7024R IM-7024U
Analog Output
Output Channel4 4 4
Output Type |mA,V mA, V mA, V
Accuracy +0.1%o0f FSR +0.1% of FSR +0.02% of FSR
Resolution 14-bit 14-bit 16-bit
Readback NA NA NA
Accuracy
Progranmable |0.125 ~2048mA/s 0.125 ~2048mA/s 0.125 ~1024mA/s
Output Slope [0.0625 ~1024V/s 0.0625 ~1024V/s 0.0625 ~512V/s
Current Load |Ext. 24 V: 1050 ohm |Ext. 24 V: 1050 ohm |Int. power: 1000 ohm
Resistance
Digital Input
Channels 5 5 4
Input Type Dry Contact (Source)|Dry Contact (Source)|Dry Contact (Source)
Contact Level |On: Close to GND |On: Close to GND |On: Close to GND
Off: Open Off: Open Off: Open
Counters 16-bit 16-bit 16-bit

Min. Pulse Width:
10ms

Min. Pulse Width:
10ms

Min. Pulse Width5ms

Digital Output

Channels 4
Output Type Open Collector
Sink/Source Sink

Load Voltage

+35 VDC -~ +50 VDC

Max. Load 700 mA/Channel
Current

Isolation 3000 Voc 3000 e 2500 \pc
Modbus RTU [No Yes Yes

Power

Requirements [+10 to +30 \4c +10 to +30 \Wic +10 to +30 \4¢
Consumption [3.2 W 3.2W 45W
Temperature

Range

Operating -25°C to +75C -25°C to +75C -25°C to +75C
Storage -40°C to +85C -40°C to +85C -40°C to +85C
Notes

1. A warm up period of 30 minutes is recommended ireotd achieve the complete
performance results described in the specifications.
2. The specifications are typical at®®bunless otherwise stated.
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M-7028

Analog Output
Output Channel8
Output Type |mA,V
Accuracy +0.1% of FSR
Resolution 12-bit
Readback NA

Accuracy
Programmable |0.125 ~ 1024 mA/s
Output Slope |0.0625 ~ 512 V/s
Current Load |500 ohm

Resistance

Isolation 3000 \pc
Modbus RTU |Yes
Power

Requirements [+10 to +30 \4c
Consumption |4.3W

Temperature

Range

Opemting -25°C to +75C
Storage -40°C to +85C
Notes

1. A warm up period of 30 minutes is recommended in order to achieve the complete
performance results described in the specifications.
2. The specifications are typical at’€5unless otherwise s&d.
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1.4 Block Diagrams

1.4.1 Block Diagram for the [-7021 and 1-7021P

DATA+

DATA-

+Vs

GND

Buffer
[l> +VOUT
EEPROM i
Photo-  [—>|DAC v ]
isolation
Embedded (< \, \, +V e—{Goo+—+ Ext.PWR
Controller | A }
AN - +I0UT
—>|ADC
RS-485 - IoUT
Interface i
+5V
Power —©—“% é —o +V
Regulator T B o

1.4.2 Block Diagram for the [-7022 and M-7022

+5V  +v1
@ -© Buff
%ég,@ =p|DAC= >—-+vourt
& ®+
o 21T b puies
— EXxt.
EEPROM
Photo- —|ADC }
: . —+I0UT1
isolation
W - IoUT1
Embedded | ))
Controller |<; .
W\
Buffer |
DATA+- RS-485 —>| DAC ol +VOUTO
DATA- ——lInterface ooo— - VOUTO
— Ext.PWRO
+5V +5V  +V0 | ADC }
GND-— Regulatorl o }(@ W - IOUTO
-V0
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1.4.3 Block Diagram for the [-7024, M-7024 and

M-7024L
|
I
EEPROM
Photo-
isolation >
Embedded ) R :
Controller | < < < >‘DA |
|
—Inut3
DATA+ RS-485
DATA- Interface
+5V
+Vs Power [@~ % % o+V
GND—LRegulator T B PYRY,

VoutO

—Inut0

Vout3

—AGND

1.4.4 Block Diagram for the I-7024R and M-7024R

45V

7

EEPROM
Embedded (<
Controller [<——
Photo-
DATA+ RS-485 isolation
DATA- Interface ) ) Z-ch
( < DAC
+
+Vs Power il’ ®+V
GND Regulator T % % _‘|7 ® -V

45V

—DIO

-DI14
Vout0

—Inut0

2] ST

Vout3
—Inut3

—AGND
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1.4.5 Block Diagram for the M-7024U

INIT

—

I Vboost
EEPROM |\ ke ‘ch':"
Embedded 3
| Controller
Q: &
DATA+ 1 Rs-485 - |
DATA- 4— Interface
Isolation
+5V
+Vs POWGF _@Jg é@+55v
GND—L| Regulator —— 1 N

1.4.6 Block Diagram for the M-7028

Vout0/Vout1/
Vout2/Vout3

— AGND

— IoutO/Iout1/

Tout2/Iout3

— AGND

- DIO/DI1/DI2/DI3
— DGND

— DO0/DO1/D02

— DGND

EEPROM

N

Embedded

Photo-isolation

) )

Controller < (( D
DATA+ RS-485 3 \
DATA- Interface
+5V
+Vs Power @ % % ®+V
GND —{Regulator T B ® -V

8-ch DAC2_

Vout0

[

<
o
(@]
(@]
L/v—gr

U

~AGND
&

- ToutO
~-AGND

Vout7

Vboostg g—AGND

L L Tout0

~-AGND
B
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1.5 Dimensions
1.5.1 Modules without Frame Ground

The dimensions ahel-7021, +7021P, 17022, and
M-7022 are as shown below.

(
|,n
o
o
=)
88

2-5CREW
M3

=
= ¢ i |

I“-!
25.00 Back View

Side View

Top View

lllllllllllll

>
e
111.0¢

Unit : mm

2850 Front View
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1.5.2 Modules with Frame Ground

The dimensions adhel-7024, M7024,M-7024L,
[-7024R, M7024R ,M-7024Uand M-7028 are as shown
below.

121,50
101.18
35.40

%ﬁgﬁ

‘ :Ti Back View LJ Side View
2.0 120" 8738

B

gl
‘ ﬁ@h@@@@@@@@@@‘
0 I B

33.60

Top View Unit : mm

/211
o0.32

121,50

49.00
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1.6 Jumper Settings
Note: To access the jumpers, the cover must be opened.

1.6.11-7021and I-7021P Jumper Settings

For the +7021 and47021P modules, the power supfiy
current output can be either internal or external. The
power supply is selected using the JP1 jumper. The
position of the JP1 jumper is shown in the figure below.

N/

clQg]

J

=

1

I-7021
I-7021P

7N

The settings for the JP1 jumper are as follows.

ﬂ Select internal power. It calrive load up to 50
[

o ohm. (factory default)

JP1

®| Select external power. It can drive load up to
g 1050 ohm for 24 V external power supply.

JP1
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For the 7021 and{7021PPCB versior3.60 and later,
there is jumper to enable the 85 bias as shown in the

following figure.
[-7021  poneo
UEI—?&IP

53] Hitnim

[y

)

N
ianin
inm

~

The JP2 jumper is used to disable/enable th&d&&bias
and the settings for the JP2 jumper are as follows.

000000 0O0NI0O

JP2 Disable  Enable

OO0 | ma[] [
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1.6.2 1-7022 and M-7022 Jumper Settings

For the 7022 and M7022 modules, the power supply for
current output can bather internal or external. The

power supply is selected using the JP1 jumper for channel
0 and JP2 for channel 1. The positions of the JP1 and JP2
jumpers are shown in the figure below.

N

1-7022 JP2
O

o/[eYe]

The settings for the JP1 and JP2 jumpers are as follows.

Select internal power. It can drive load up to*
ohm. (factory default)

Select external power. It can drive load up to
1050 ohm for 24 V external power supply.

For the 1702 andM-702 PCB versior8.40 and later,
there is jumper to enable the 85 bias as shown in the
following figure.
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01-7022

0 U 5“3;'7.?% O\
O O
o = T e o
o) = = O
i = [=]
O nmn O
O | BHeo O
'®) 0t O
5 JP3 &
O O
o) = o)
o) = o]
NG, () oY

The JB jumper is used to disable/enable the 485 bias
and the settings for the 3Rimper are as follows.

Enable Disable
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1.6.3 M-7024U Jumper Setting

For theM-7024U PCB versiornl.30 and later, there is
jumper to enable the R&5 bias as shown in the
following figure.

The JR jumper is used to disable/enable the 485 bias
and the settings for the dRimper are as follows.
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