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B Specification

This product is an Analog Input Unit. CPM1A/CPM2A can
connect 1 CPM1A-AD041 Analog Input Unit and 1 other
Expansion Unit or Expansion 1/O Unit.

CPMIA-20EDR 1

CPM1A/CPM2A or CPM 1A-20EDT CPM1A-AD0O41
. . Expansion Analog
CPU Unit 1/0 Unit 1/0 Unit

?

4 Analog Inputs

Note:

1. When CPU Unit is CPM2AH, the connection of
CPM1A-AD041 and other Expansion Unit refer to operation
manual of CPM2AH.

Items CPM1A—ADO41

Number of inputs 4 inputs (4 words allocated)
) -10~10V 0~5V

Input signal 0~10V 0~20mA

range 1~5v 4~20mA

Resolution 1/6000(full scale)

16-bit binary  (4-digit hexadecimal)
A/D conversion data

Full scale for -10 to 10V:

F448 to 0BB8 Hex

Full scale for other ranges: 0000 to 1770 Hex

External input

Voltage input: 1MQ min

B Safety Precaution

Definition of Precautionary Information

impedance Current input: 250Q

A WARNING

Indicates a potentially hazardous situation , which

if not avoided, could result in death or serious

injury.

Voltage input: 15V

Max. rated input

Current input:  +30mA

Voltage Input

Current Input

Accuracy | 25 +0.3% full scale

+0.4% full scale

0 to 5507 +0.6% full scale

+0.8% full scale

Averaging function Supported

Open-circuit  detection

function Supported

Indicates a potentially hazardous situation, which
WARNING if not avoided, could result in minor or moderate
injury, or property damage.

Photocoupler isolation between analog Input

Warnings and Cautions

Dot not attempt to take any Unit apart while the power is
being supplied. Doing so may result in electric shock. ®

Dot not touch any of the terminals or terminal blocks

while the power is being supplied. Doing so may A
result in electric shock.

Dot not touch the components in any occation
in order to prevent any malfunction due to A

static electricity.

Isolation method

terminals and internal circuits. No isolation

between analog Input signals.
Conversion time 2 ms/point
Current consumption 3.0w
Weight 200g max
Size 86(W)x50(H)*90(D)mm

Dot not touch the Connecting Cable while the power

is being supplied in order to prevent any malfunction A
due to static electricity.

B Analog Input Signal Ranges
The Analog Input Unit converts analog input data to digital
values. The digital values depend on the input signal ranges, as
shown in the following diagrams. When the input exceeds the
specified range, the AD converted data will be fixed at either the
lower limit or upper limit.
-10to10V
The -10 to 10 V range corresponds to the hexadecimal
values F448 to 0BB8(-3000 to 3000). The entire data range is
F31C to 0CE4(-3300 to 3300). A negative voltage is expressed
as a two’s complement.

Converted Data

Hexadecimal(Decimal)

0CE4(3300)
0BB8(3000)

-11V_ -10V 0000(0)

ov 10V 11V

F448(-3000)
F31C(-3300)

Oto10V
The 0 to 10V range corresponds to the hexadecimal
values 0000 to 1770 (0 to 6000).The entire data range is FED4
to 189C (-300 to 6300). A negative voltage is expressed as a

two’s complement.
Converted Data

Hexadecimal (Decimal)

189C(6300)
1770(6000)

0.5V_0000(0)
i ov 10V 105V

FED4(-300)

0to 5V

The 0 to 5V range corresponds to the hexadecimal values
0000 to 1770 (0 to 6000). The entire data range is FED4 to
189C (-300 to 6300). A negative voltage is expressed as a two’s
complement.

189C(6300)
1770(6000)

-0.25V_0000(0)

ov 5V 525V

FED4(-300)

1to 5V

The 1 to 5V range corresponds to the hexadecimal values
0000 to 1770 (0 to 6000). The entire data range is FED4 to
189C(-300 to 6300). Inputs between 0.8 and 1V are expressed
as two’s complements. If the input falls bellow 0.8V, open-circuit
detection will activate and converted data will be 8000.

Open circuit detection

189C(6300)
1770(6000)

0000(0) 0.8V

v 5V 52V

FED4(-300)

8000(open)

0 to 20mA

The 0 to 20mA range corresponds to the hexadecimal
values 0000 to 1770 (0 to 6000). The entire data range is FED4
to 189C(-300 to 6300). A negative voltage is expressed as a
two’s complement.

189C(6300)
1770(6000)

(-1mA) 0000(0)

OmA (20mA) (21mA)

FED4(-300)

4 to 20mA

The 4 to 20mA range corresponds to the hexadecimal
values 0000 to 1770 (0 to 6000). The entire data range is FED4
to 189C (-300 to 6300). Inputs between 3.2 and 4mA are
expressed as two’s complements. If the input falls below 3.2mA,
open-circuit detection will activate and converted data will be
8000.

Open circuit detection

189C(6300)
1770(6000)

0000(0) (3.2mA)

(4mA) (20mA) (20.8mA)

FED4(-300)

8000(open)




Averaging Function for Analog Inputs

The averaging function can be enabled for inputs with
setting the input range. The averaging function stores the
average(a moving average) of the last eight input values as the
converted value. Use this function to smooth inputs that vary at
a short interval.

Open-circuit Detection Function for Analog Inputs
The open-circuit detection function is activated when the
input range is set to 1to 5V and the voltage drops below 0.8V, or
when the input range is set to 4 to 20mA and the current drops
below 3.2mA. When the open-circuit detection function is
activated, the converted data will be set to 8000.
The open-circuit detection function is enabled or cleared when
data is converted. If the input returns to the convertible range,
the open-circuit detection is cleared automatically.

B Using Analog Input Unit

Connect the Unit. Connect the Analog Input Unit.

¢ Analog inputs: 0 to5V, 1 to 5V,

0 to 10V, -10 to 10V,

Set the input ranges. 0 to 20mAm, 4 to 20mA

Set inputs as voltage or analog
and set the averaging function

Wire the analog Input

Connect analog Input devices

v

Program operation in | Write the range code.
the ladder program. Analog inputs: Read converted

data
Analog Inputs
CPU Unit Analog Input Unit
[mmm—— o | > Word (n+1)
| Ladd | Range code
L adder program ] > Word (n+2)
| | - Analog input 1
! .'r;\-m-): Jov ! Word (m+ D) F— soverted value
=0 instruction - 7 i Analog input 2
: :‘ : ------ -.: Word (m+2) converted valud
Write the range | - Analog input 3
| | ll code. Reads the | [® Word (mt3) converted valu
| t=——3 leonverted values.| - Analog input 4
_______ ' ! < Word (m+4) converted valud
L

:Knalog devices
Where ‘m’ is the last input word and ‘n’ is | Temperature sensor
the last output word allocated to the CPU Unit

or previous Expansion Unit or Expansion I/0 Unij peec sensor

Voltage/current metgr

|
|
|
Pressure sensor )

—

1/0 Allocation

I/O is allocated for the Analog Input Unit in the same way
as other Expansion Units or Expansion 1/O Units starting from
the next word following the last allocated word on the CPU Unit
or previous Expansion Unit or Expansion I/O Unit. When “m” is
the last allocated input word and “n” the last allocated output
word on the CPU Unit, or previous Expansion Unit or Expansion
I/0 Unit, the allocation will be as follows:

CPMIA-ADO41
Analog Input Unit

Analog input 1: Word mt+1
Analog input 2: Word m+2
Analog input 3: Word mt+3
Analog input 4: Word mt+4

Analog Input ranges setting:

Word n+1
Word nt+2

For example, in the following diagram an Analog Input Unit
is connected to a CPU Unit with 30 I/O points.

17000 K003
Inputs 1R004
TR0O01 1’304
30-point CPM1A-AD041
CPU Unit Analog Input Unit
Outputs TRO10 IRO12
1RO11 TRO13

Setting Input Signal Range

Input signal ranges are set by writing a range code to the
output word of the Analog Input Unit. The range code must be
set for the Analog Input Unit to convert data. The range code
settings provide the combinations of signal ranges for the
analog inputs, as shown in the following table.

Voltage/current selections for the CPM1A-AD041 are made
by connecting the appropriate terminals.

Write the range codes to the Analog Input Unit's output

word (n+1, n+2) in the first cycle of program execution.

ch setting
n+1 AD input 1, input 2 range setting
n+2 AD input 3, input 4 range setting
AD input setting details:
3 2 1] 0

AD input | Averaging 00: -10V~+10V
Setting allowed function 01: 0~10V
code 1: open 1: used 10: 1~5V(4~20mA)

0: closed | 0: notused | 11: 0~5V(0~20mA)

Note: Be sure to write the correct terminals.

n” is the last output word allocated to the CPU Unit, or
previous Expansion Unit or Expansion I/O Unit.

15 8 7 6 5 4 3 2 1 0

net[1[ofofofofofofo [ ] |
Analog input 2 Analog input 1
15 8 7 6 5 4 3 2 1 0
n+2[1]oJoJoJoJo]o]o \ [ ]
Analog input 4 Analog input 3

Note:

1. The Analog Input Unit will not start converting analog
input values until the range code has been written.
Until conversion starts, inputs will be 0000.

2. Once the range code has been set , it is not possible
to change the setting while power is being supplied
to the CPU Unit. To change the input range, turn the
CPU Unit OFF then ON again.

3. When an input is not being used, to set OFF the
range code which corresponds the input, and short
the V IN and COM terminals.

Wiring Analog Input Devices
CPM1A-AD041 Terminal Arrangements

CH
[TINT T VIN2 [COM2] IIN3 | VIN4 | COM4| AG |
VIN1 | cCOM1] 1IN2 JVIN3 [ COM3] 1IN4 [ NC |

X XXX X)X
X)[3)]3)(3)32))(3¢) (%)

/ ~

C

~
~
~

/
/| I IN1 \V|N2\COM2| IIN3 |V|N4|COM4\ AG \
|VIN1 |COM1‘ 1 IN2 ‘ V IN3 |COM3‘ ||N4| NC |

Label Signal

V IN1 Voltage input 1

I IN1 Current input 1
COM1 Input common 1
V IN2 Voltage input 2

| IN2 Current input 2
COM2 Input common 2
V IN3 Voltage input 3

I IN3 Current input 3
COM3 Input common 3
V IN4 Voltage input 4

I IN4 Current input 4
COM4 Input common 4

Note: For current inputs, short VIN1 to | IN1, VIN2to | IN2,
VIN3to | IN3 and VIN4to | IN4.

Wiring for Analog Inputs
CPM1A-AD041

Shield line
INTTTTON V IN
+ O 250E VY
Voltage Input | | v T IN C—\/\/\/—|
o "
R COM %510}(
pobo
bbb oW
+ T T
Current Input I‘| ,:' I'. ‘ll @o—\%/@a—
5 |\\JL,_ __ ‘\L’: COM | A
%SIOK
()%

Note: 1. Use shielded twisted-pair cables, but do not connect
the shield.

2. When an input is not being used, short the V IN and
COM terminals.

3. Separate wiring from power lines (AC power supply
lines, high-voltage lines, etc.)

4. When there is noise in the power supply line, Install a
noise filter on the input section and the Power Supply
Unit.

5. Turn ON the power supply for the CPU Unit first, and
then turn ON the power supply for the load after
confirming correct operation.

6. Turn OFF the power supply for the load before
turning OFF the power supply for the CPU Unit.

Ladder Program

Specifying the Range Code

Specify the 1/0O signal range by writing the range code to
the Analog Input Unit’s output word from the ladder program in
the first cycle of program execution. The Analog Input Unit will
start to convert analog Input values once the range code has
been specified. Write the range code to the Analog Input Unit's
output word in the first cycle of operation; the Analog Input
Unit's output word is “n+1”and “n+2” when “n” is the last word
allocated to the CPU Unit, or previous Expansion Unit or
Expansion I/O Unit in the configuration.

Reading Converted Analog Input Values

The ladder program can be used to read the memory area
where the converted values are stored. Values are output to the
next four words (m+1, m+2,m+3,m+4) following the last input
word (m) allocated to the CPU Unit or previous Expansion Unit
or Expansion I/0O Unit.
Note: After the range code has been written, if no analog
signals input, the output values will be 0000 if the range is 0 to
10V,-10to 10V, 0to 5 V or 0 to 20 mA, or it will be 8000 if the
range is1to 5V or 4 to 20 mA.

Programming Example
This programming example uses the following ranges:
Analog Input 1: 0~10V no Averaging function
Analog Input 2: 4~20mA no Averaging function
Analog Input 3: no use
Analog Input 4: -10~10V Averaging function
be used

The system is: CPM1A-30CDR-V1+CPM1A-AD041

Pil“ith Cycle (25315)

| } MOV (21)
#80A9 Write the range code
80A9 to the Unit
12
MoV (21)
#80C0O Write the range code
80C0 to the Unit
13
P_ON(25313)
| TIM
[
001
#0005
Execution
TIMOO1 condition
} } } } CMP (20)
3
#8000
25506 (=) 000
Excoution } } O—— Open-circuit alarm
TIMOOL condition
| | || MOV (21)
[ [l
2
Read the Analog inputl’:
DMO converted value
Execution
TIMOOL condition
| | || MOV (21)
[ [l
3
Read the Analog input2’:
M1 converted value
Exccution
TIMOO! condition
} } } } MOV (21)
5
Read the Analog inputd’:
converted value
DM2
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m Specification
This product is an Analog Output Unit. CPM1A/CPM2A can
connect 1 CPM1A-DA041 Analog Output Unit and 1 other

m Analog Output signal Ranges
The Analog Output Unit converts the digital input data to analog

values. The analog values depend on the output signal ranges,
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Product. To ensure safe operation, please be
sure to read the operating manual first. Keep
these operating manuals in a safe location
and be sure that they are readily available to
the final user of the products.
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m Safety Precaution

Definition of Precautionary Information
if not avoided, could result in death or serious

& WARNING
injury.

Indicates a potentially hazardous situation which ,
&CAUTION if not avoided, could result in minor or moderate
injury, or property damage.

Warnings and Cautions

Indicates a potentially hazardous situation which ,

being supplied. Doing so may result in electric shock.

Dot not attempt to take any Unit apart while the power is ®

Dot not touch any of the terminals or terminal blocks

while the power is being supplied. Doing so may A
result in electric shock.

Expansion 1/0 Unit.

CPM1A-20EDR 1

CPM1A/CPM2A or CPM 1A—20EDT CPM1A-DAOAL
. Expansion Analog
CPU Unit
" 1/0 Unit 1/0 Unit

Note:

1. When CPU Unit

v

4 Analog Outputs

is CPM2AH, the connection of

CPM1A-DA041 and other Expansion Unit refer to operation

manual of CPM2AH.

as shown in the following diagrams. Y

-10to 10V }
The hexadecimal values F448 to 0BB8 (-3000 to 3000) : N L
correspond to an analog voltage range of —10 to 10 V. The 8000 v e e TRFE
entire output range is —11 to 11 V. Specify a negative voltage as
a two’s complement.

1M1V

10v

0 to 20 mA

The hexadecimal values 0000 to 1770 (0 to 6000) correspond to

o oo an analog current range of 0 to 20 mA. The entire output range

Dot not touch the components in any occasion

in order to prevent any malfunction due to

static electricity.

A

Dot not touch the Connecting Cable while the power

is being supplied in order to prevent any malfunction A
due to static electricity.

8000 F31C F448 0000(0)
2. If CPM2AH connect 2 or 3 CPM1A-DA041 units, service v Psohacn e is 0 to 21 mA.
power 24V can not be used.
-10v
-1V
Items CPM1A—DA041 i:}m’:
m.
Number of outputs 4 outputs (4 words allocated)
Outout signal -10~10V 0~20mA
g o 0~10V 4~20mA
’ 1~5V 0to10V_
Resolution 1/6000(full scale) : The hexadecimal values 0000 to 1770 (O to 6000) correspond to e oA
16-bit binary (4-digit hexadecimal) (;070700) :fi;) TFFF
D/A conversion data Full scale for -10 to 10V: F448 to OBBS Hex an analog voltage range of 0 to 10 V. The entire output range is
Full scale for other ranges: 0000 to 1770 Hex —0.5 to 10.5 V. Specify a negative voltage as a two's
Allowable external Voltage output: 2kQ min
output resistance load Current output: 350Q max complement.
External output Voltage output: 0.5Q max
impedance Current output:  —
ACCUFAC 250 +0.4% full scale
Y [0t055. | £0.8% full scale
Photocoupler isolation between analog Output 1?(’;’7
Isolation method terminals and internal circuits. No isolation 4 to 20 mA
between analog Output signals. -
Conversion time 2 ms/point The hexadecimal values 0000 to 1770 (0 to 6000) correspond to
Current consumption 3.3W max (-300) .
Weight p 200g mox w000 et o) 7 an analog current range of 4 to 20 mA. The entire output range
Size 86(W)x50(H)*x90(D)mm e e TFFF is 3.2 t0 20.8 mA.
/N cAuTION:
When using the CPM1A-DA041 Analog Output Unit, a voltage 20.8mA
20mA
(current) may be output momentarily from the output terminal
when the power supply to the PC is turned OFF. Approximately ama
1.5V/6mA will be output for approximately 20mS after the power q1to 5V oo 2™

is turned OFF. If this causes a problem, provide countermeasure
so that the power supply or output timing of external devices

differs from the OFF timing of the power supply to the PC.

The hexadecimal values 0000 to 1770 (0 to 6000) correspond to
an analog voltage range of 1 to 5 V. The entire output range is
0.8t05.2V.

8000 FED4 OmA 1770 189C 7FFF
(-300) (6000) (6300)




[ Usmg Analog Output Unit connected to a CPU Unit with 30 1/O points. 0T Clow Specify the Output signal range by writing the range code to the

. Connect the Analog Output Unit. [TOUT1[ V OUT2] COM2 [I OUT3 |V OUT4] COM4]_NC | Analog Output Unit’s output word from the ladder program in the
Connect the Unit. Inputs TR000 v ouT1] com1]1ouT2 JvouTs CoM3[ 1ouT4] NC_ |
TROO1 Analog Output Unit @ @ @ @ @ @ @ first cycle of program execution. The Analog Output Unit will
# Analog output:1 to 5 VDC, 0 to CPMLA-DAOLL start to convert analog Output values once the range code has
Set the output ranges. 10 VDC, —10 to 10 VDC, 0 to S%pﬁ;ﬁ TRO12 @ @ @ @ @ @ @ been specified. Write the range code to the Analog Output Unit's
1RO13
L 20mA, or 4 to 20 mA IRO14 output word in the first cycle of operation; the Analog Output
Connect analog Output devices.  Outputs IR010 TROL5 / T~ - Unit's output word is “n+1” and “n+2” when “n” is the last word
Wire the analog Output. // allocated to the CPU Unit, or previous Expansion Unit or
_ ) ) \ IoUT1 |V OUTZ‘ COM2 | | OUT3 \v OUT4‘ COM4 \ NC \ _ N T
¢ Write the range code. Setting Output Signal Range ‘ v OUT1‘ COM1 || ouT2 ‘ v OUT3| COM3 ‘ | OUT4‘ NC ‘ Expansion I/O Unit in the configuration.
— Analog output:Write set values. Output signal ranges are set by writing a range code to the Writing Analog Output Set Values
Program operation in the output word of the Analog Output Unit. The range code must be The ladder program can be used to write data to the output word
fadder program. set for the Analog Output Unit to convert data. Label Signal where the set value is stored. The output word will be “n+1”,
% Analog Outputs The range code settings provide the combinations of signal VOUT1 Voltage output 1 “n+2”, “n+3"and“n+4” when “n” is the last output word allocated
U Wit ) ranges for the analog output as shown in the following table. | OUTH Current output 1 to the CPU Unit ,or previous Expansion Unit or Expansion Unit.
Anal og Qutput Unit 3 3 | 7 I 0 COM1 Output common 1 .
See note 000 T0V—+10V VOUT2 Voltage output 2 Programming Example
e : > Range code DA output 001' 0~10V | OUT2 Current output 2 This programming example uses these ranges:
) Ladder program | > Setti allowed :
Foomoomommmomoooo e ' sl o6 Ot 1 etting 010: 1~5V CcOoM2 Output common 2 Analog output1: -10 ~ +10V
O A : > [Verd(n+) F— 220 code 1: open i VOUT3 Voltage output 3
I —w—(mi fmtruction__ | > v 0: closed | 911: 0—~20mA T OUT3 Current output 3 Analog output2: 0 ~ 20mA
- ] e wives the |1 > [Vordn®) F—ree 100: 4720mA Analog output3: 4 ~ 20mA
i I Aval og output 4 . . COM3 Output common 3 g outp
! st vale Note Be sure to write the correct terminals.
. . VOUT4 Voltage output 4 Analog output4: 0 ~ 10V
Write the range codes to the Analog Output Unit's output word
| OUT4 Current output 4 25315
(n+1, n+2) in the first cycle of program execution. COM4 Output common 4 (Firlst lecle ON Flag)
______ ———— ch setting iri
: Were ' n' is the last output word all ocated i i—AnaIvog devi ;es : - erlng for Analog OUtDUts [ MOV
| to the CPU Unit, or previous Expansion Unit | [t T n+1 DA Output 1, Output 2 range setting —_— Shield line 80B8
I or Expansion I/O Unit I I \Rlzriaie speed device | CPM1A=DAO41 A—————== "~
I : :__gcig:__r _______ J: n+2 DA Output 3, Output 4 range setting vV OUT ',I \\| ',I \\| Voltage Output 011 Write the range code(80B8)to the Unit.
) \ ) \
Note DA Output setting details:. O ',' ,I ',' ,I 0 + MOV
Word (n+1) and word(n+2) can be used for either the range 15 8 7 6 5 4 3 2 1 0 1 out :' ': :' ': CurrentOOUtput 809C
N
+t1f1|oflofofofofO]O 9 - - +
code or the analog output set value. n ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ II ! II ! 25313 012 Write the range code(809C)to the Unit.
< Output Allocation Analog Qutput 2 | Analog Output 1 ! i ! i (Always ON Flag)
COM L L |
Output is allocated for the Analog Output Unit in the same way 15 8 7 6 5 4 3 2 10 y J__O T T 0 - —| | TIMO005
\ \
as other Expansion Units or Expansion /O Units starting from n+2 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘ \j_ _____ ‘L/" TIMOOS Execution #0002
the next word following the last allocated word on the CPU Unit Analog Output 4 | Analog Output 3 Ol clonldition
or previous Expansion Unit or Expansion /O Unit. When “n” is  Note 1.0Once the range code has been set, it is not possible to [ || Mov
. . . . . . it fi DMO0010
the last allocated output word on the CPU Unit, or previous change the setting while power is being supplied to the ~ NOte: 1. Turn ON the power supply for the CPU Unit first, and The content of DM0010 is written to
Expansion Unit or Expansion /0 Unit, the allocation will be as CPU Unit. To change the Output range, turn the CPU Unit then turn ON the power supply for the load after TIMO0S Execution 011 the output word as the analog output
i firmi t tion. iti _ _
follows: OFF then ON again. contirming correct operation ' Ol C(l)nldl 0n OV set value
2.The Analog Output Unit will not start converting analo 2. Turn OFF the power supply for the load before turning I I
CPM1A-DAO41 : g Lulp 9 9 _ DMO011
Analog Output Unit Output values until the range code has been written.Until OFF the power supply for CPU Unit. D The content of DM0011 is written to
conversion starts, outputs will be 0 V or 0 mA. After the 3. Use shielded twisted-pair cables, but do not connect TIMOOS Exeg:gon thf Oultput word as the analog output
. condition set value.
ranger code has been set ,0V or OmA will be output for the shield. I I I I MOV
0to 10V, -10 to 10V,or 0 to 20mA ranges, and 1V or 4mA 4. Separate wiring from power lines(AC power supply pmoo2 | f o
. . lines, high-voltage lines, etc.) The content of DM0012 is written to
Analog Outputl:Word n+l1 will be output for the 1 to 5V,and 4 to 20mA ranges until a St o Execution 013 the output word as the analog oufput
Analog Output2:Word n+2 convertible value has been written to the output word. 5. When there is noise in the power supply line, install a TIMOOS ' dition set value.
Analog Output3:Word n+3 % Wiring Analog Output Devices noise filter on the input section and the Power Supply I I I I MOV
Analog Output4:Word n+4 CPM1A-DA041 Terminal Arrangements Unit. DM0013 o
& Ladder Program 014 The content of DMO0013 is written to

the output word as the analog output

Specifying the Range Code set value.

For example, in the following diagram an Analog Output Unit is
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