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1 Analog Input Module DVP04AD-E2

1.1 The A/D Conversion

In industrial automation, many measuring units are transmitted by analog signals. The most frequently adopted range
for the signals are voltage -10V ~ 10V and current -20mA ~ 20mA. To use the analog signals as the parameters for
PLC operations, you have to convert them into digital values first.

For example, the voltage -10V ~ 10V is first converted into values -32,000 ~ +32,000 by an A/D module, and the PLC
will read/write the control registers (CR) in the A/D module. The signals sent back to the PLC for operations will be
digital K-32,000 ~ K32,000.

1.2 Introduction

DVPO0O4AD-E2 analog signal input module receives external 4 points of analog input signals (voltage or current) and
converts them into 16-bit digital signals. The Main Processing Unit (MPU) can read/write the data in the module by
using FROM/TO instructions or D9900~D9999 in the program. You can select voltage input or current input by the
wiring. Range for voltage input: £10V (£32,000). Range for current input: £20mA (+32,000).

1.3 Product Profile and Outline
1.3.1 DVPO4AD-E2

®_EJ\ =
COO00TOODDOOD
®——

90
98
106

>

= QDOPTCOOOPDDD
- \S;

62 X
70\
\ g

®

Unit: mm

1. Connection port for extension unit/module 6. Terminals

2. DIN rail (35mm) 7. Mounting hole
3. Model name 8. Fixing clip for extension unit/module
4. POWER, ERROR, A-D indicators 9. Mounting port for extension unit/module
5. DIN rail clip
I/O terminals

V14114 VI1- FE [V2+] 12+ VI2-| FE| V34 134 VI3- | FE|
L 1

1 DC IN,]| e A —> D gy
24viov | © | FE [va+]14+ V14-| FE]
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1 Analog Input Module DVP04AD-E2

1.4 External Wiring

Voltage input
-10V~+10V

104.7K

CH1 CH1
-——- ™S
—Jvi+ o + >
OO0 »s+ e *ij 7104.7K
o VI1-
FE
Shielded cable*1 ‘ AG
Currentinput T
~ CH4 104.7K
-20mA~+20mA o Va+ S CH4
* Q T L
I I b
L S FE
Shielded cable*1 ( AG
‘k3 |
|
@ Terminal of \ @
power module %: %: 5C/DC > +15V
— 0V
4 v | Converter| | AG
) —> .15V

System grounding ‘

Earth
(100Qor less)

*1:
*2:
*3:

*4: Please connect the

When performing analog input, please isolate other power wirings.
When the A/D module is connected to current signals, make sure you short-circuit “V+” and “I+” terminals.
If the noise is too significant, please connect FE to the grounding terminal.

ground the system contact or connect it to the cover of power distribution cabinet.

*5:
connect the wiring to 0.1 ~ 0.47uF 25V capacitor.

1-2

terminal on both the power module and A/D module to the system earth point and

If the ripples at the loaded input terminal are too significant that causes noise interference on the wiring,

DVP-ES2 Module Manual



1 Analog Input Module DVP04AD-E2

1.5 Specifications

DVPO4AD-E2 Voltage input | Current input
Power supply voltage 24 VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%)
Connector European standard fixed terminal block (Pin pitch: 5mm)
Analog input channel 4 channels
Range of analog input +10V 5V +20mA 0~20mA 4~20mA
Range of digital conversion +32,000 +32,000 +32,000 0~32,000 0~32,000
Max./Min. output range of digital| 35 384 +32,384 +32,384 -384~+32,384 | -384~+32,384
Resolution 14 bits 14 bits 14 bits 13 bits 13 bits

20Vv/64000 10Vv/64000 40mA/64000 20mA/32000 16mA/32000

Input impedance > 200 KQ 250Q

Overall accuracy

+0.5% when in full scale (25°C, 77°F)
+1% when in full scale within the range of 0 ~ 55°C (32 ~ 131°F)

Response time

3 ms/ all channels

Isolation

Optical coupler isolation between digital circuits and analog circuits. No isolation among
analog channels.

500VDC between digital circuits and Ground

500VDC between analog circuits and Ground

500VDC between analog circuits and digital circuits

500VDC between 24VDC and Ground

Range of absolute input

+15V | +32mA

Digital data format

16 significant bits out of 16 bits are available; in 2's complement

Average function

Supported. Available for setting up average times in CR#8 ~ CR#11. Range: K1 ~ K100.

Self-diagnosis

Upper and lower bound detection in all channels

Series connection to DVP-PLC
MPU

The modules are numbered from 0 to 7 automatically by their distance from MPU. Max. 8
modules are allowed to connect to MPU and will not occupy any digital /0 points.

A/D conversion curve
(Default: mode 0)

Mode 0 (H'0000): (-10V ~ +10V) Mode 1 (H'0001): (-5V ~ +5V)
+32384, +32384,
+32000 +32000
Digital Digital
output +16000 output +16000
-10V 0 5v sV 0 2.5V
10V \ 5V
Offset  Gain Offset  Gain
|--16000 |--16000
32000 Voltageinput 32000 Voltage input
-32384 -32384
Mode 2 (H’0002): (0V~+10V) Mode 3 (H'0003): (0V~+5V)
+32384 +32384
+32000 +32000
Digital Digital
output +16000 output +16000
0 5V 0 2.5V
-384| ™\ 10V -384| N\ 5V
Offset  Gain Offset  Gain
Voltage input Voltage input

DVP-ES2 Module Manual
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1 Analog Input Module DVP0O4AD-E2

DVP0O4AD-E2 Voltage input Current input
Mode 4 (H'0004): (-20mA~ +20mA) Mode 5 (H’0005): (0 ~ +20mA)
+32384 +32384
+32000 +32000
Digital Digital
output +16000 output +16000
-20mA o 10mA 0 10mA
20mA -384) \ 20mA
Offset  Gain Offset  Gain
—-16000 Currentinput
A/D conversion curve Comrent nput
(Default: mode 0) -32000
-32384
Mode 6 (H'0006): (+4mA ~ +20mA) Mode -1 (H'FFFF): Channel unavailable. Average
:ggggg value and present value of input channels will be
displayed as 32,767(H'7FFF).
Digital
output +16000
0 12mA
384 [} ama 20mA
Offset Gain

Currentinput

1. Operation: 0°C ~ 55°C (temperature), 50 ~ 95% (humidity), pollution degree 2

2. Storage: -25°C ~ 70°C (temperature), 5 ~ 95% (humidity)

International standards: IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27
(TEST Ea)

Operation/storage temperature

Vibration/shock immunity

Power supply

Max. rated power consumption | 24VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%), 3W, supplied by external power source

1.6 CR (Control Register)

1.6.1 CRin DVP0O4AD-E2
DVPO4AD-E2

CR# Attrib. Register content Description

Set up by the system:

#0 | YES| R |Model name DVP04AD-E2 model code = H'0080

#1 YES| R | Firmware version Display the current firmware version in hex.
. Input mode: Default = H'0000. Take CH1 for example:
#2 | YES|R/W | CH1 Input mode setting Mode 0 (H’0000): Voltage input (-10V ~ +10V).
] Mode 1 (H'0001): Voltage input (-5V ~ +5V).
#3 | YES|R/W | CH2 Input mode setting Mode 2 (H'0002): Voltage input (OV ~ +10V).
Mode 3 (H'0003): Voltage input (OV ~ +5V).
#4 YES | R/W | CH3 Input mode setting Mode 4 (H'0004): Current input (-20mA ~ +20mA).
Mode 5 (H'0005): Current input (OmA ~ +20mA).
Mode -1 (H'FFFF): Channel 1 unavailable
#6 ~ #7 Reserved
#8 |YES|R/W | CH1 average times Set average times in CH1 ~ CH2:
Range = K1 ~ K100
#9 YES | R/W | CH2 average times Default = K10
#10 |YES|R/W | CH3 average times Set average times in CH3 ~ CH4:
Range = K1 ~ K100
#11 |YES |R/W | CH4 average times Default = K10
#12 NO | R | CH1 average input value
#13 | NO | R | CH2 average input value . . _
4 NO | R | CH3 average input value Average value of input signals at CH1 ~ CH4
#15 | NO | R | CH4 average input value
#16 ~ #19 Reserved

1-4 DVP-ES2 Module Manual



1 Analog Input Module DVP04AD-E2

- BLEIEADES Description
CR# Attrib. Register content
#20 | NO | R | CH1 present input value
#21 NO | R | CH2 present input value . . _
#22 | NO | R | CH3 present input value Present value of input signals at CH1 ~ CH4
#23 NO | R | CH4 present input value
#24 ~ #27 Reserved
#28 | YES|R/W | Adjusted Offset value of CH1 Set the adjusted Offset value of CH1 ~ CH4. Default = KO
#29 | YES|R/W | Adjusted Offset value of CH2 Definition of Offset in DVPO4AD-E2:
#30 | YES|R/W| Adjusted Offset value of CH3 The corresponding voltage (current) input value when the digital
#31 |YES|R/W | Adjusted Offset value of CH4 output value = 0.
#32 ~ #33 Reserved
#34 | YES|R/W | Adjusted Gain value of CH1 Set the adjusted Gain value in CH1 ~ CH4. Default = K16,000
#35 | YES|R/W | Adjusted Gain value of CH2 Definition of Gain in DVPO4AD-E2:
#36 | YES|R/W | Adjusted Gain value of CH3 The corresponding voltage (current) input value when the digital
#37 | YES|R/W | Adjusted Gain value of CH4 output value = 16,000.
#38 ~ #39 Reserved
#40 |YES|R/W g;’onhﬁgﬁgaset value changing Prohibit set value changing in CH1 ~ CH4
#41 NO | R/W | Function: Save all the set values | Save all the set values, Default =H'0000
#42 NO | R/W | Function: Return to default setting | Set all values to default setting, Default = H'0000
443 NO | R | Error status rFre]t(a)?‘lesitre]zfrofronr];ttic())rrl]ng all error status. Refer to table of error status for
#44 ~ #99 Reserved
#100 |YES|R/W zgtnei:ttlg:w Enable/Disable limit Enable/Disable the upper and lower bound detection function.
#101 | NO | R/W | Upper and lower bound status Display the upper and lower bound value. Default = H'0000
#102 |YES |R/W | Set value of CH1 upper bound
#103 |YES |R/W | Set value of CH2 upper bound _ _
#104 | YES | RAW | Set value of CH3 upper bound Set value of CH1~CH4 upper bound. Default = K32,000
#105 |YES|R/W | Set value of CH4 upper bound
#106 ~ #107 Reserved
#108 |YES |R/W | Set value of CH1 lower bound
#109 |YES|R/W | Set value of CH2 lower bound _
#110 YES [R/W | Set value of CH3 lower bound Set value of CH1~CH4 lower bound. Default = K-32,000
#111 | YES | R/W | Set value of CH4 lower bound
Symbols:

YES: When CR#41 is set to H’5678, the set value of CR will be saved. NO: Set value will not be saved
R: Able to read data by FROM instruction, W: Able to write data by using TO instruction

For voltage input ModeO/Mode2: 0.3125mV = 20V/64,000 = 10V/32,000

For voltage input Mode1l/Mode3: 0.15625mV = 10V/64,000 = 5V/32,000

For current input Mode4/Mode5: 0.625pA = 40mA/64,000 = 20mA/32,000

For current input Mode6: 0.5uA = 16mA/32,000

1.6.2

Explanation on CR

CR#0: Model name

[Explanation]

1.
2.

DVP04AD-E2 model code = H'0080

You can read the model name in the program to see if the extension module exists.

CR#1: Firmware version

[Explanation]
Display the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

DVP-ES2 Module Manual
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1 Analog Input Module DVP0O4AD-E2

1-6

CR#2, 3, 4, 5. CH1 ~ CH4 input mode setting

[Explanation]
Set the working mode of the channels in the analog input module. There are 8 modes for each channel
which can be set up separately.
When you set CH1 as mode 1 (H'0001) CR#2 has to be set as H'0001. The default setting = H'0000. Take
CH1 as example:

Mode 0 (H'0000): Voltage input (-10V ~ +10V).

Mode 1 (H'0001): Voltage input (-5V ~ +5V).

Mode 2 (H'0002): Voltage input (OV ~ +10V).

Mode 3 (H'0003): Voltage input (OV ~ +5V).

Mode 4 (H'0004): Current input (-20mA ~ +20mA).

Mode 5 (H'0005): Current input (OmA ~ +20mA).

Mode -1 (H'FFFF): Channel 1 unavailable.

CR#8, 9, 10, 11: CH1 ~ CH4 average times

[Explanation]

1. The average times of the signals at CH1 ~ CH4.

2. Setup range for DVPO4AD-E2: K1 ~ K100. Default = K10. If the set value exceeds K100, the value will
be set as K100; if the set value is lower than K1, the set value will be set as K1.

CR#12, 13, 14, 15: Average input values in CH1 ~ CH4

[Explanation]

The average value of the signals at CH1 ~ CH4 is calculated according to the average times set in CR#8 ~
CR#11. For example, if the set value in CR#8 ~ CR#11 is K20, the content in CR#12 ~ CR#15 will be the
average of the most recent 20 signals in CH1 ~ CH4.

CR#20, 21, 22, 23: Present input value at CH1 ~ CH4

[Explanation]
Display the present value of input signals in CH1 ~ CH4.

CR#28, 29, 30, 31: Adjusted Offset value of CH1 ~ CH4

[Explanation]

1. Setthe adjusted Offset value of CH1 ~ CH4, which represents the corresponding voltage (current)
input value when the digital output value = 0

2.  Default setting = KO.

CR#34, 35, 36, 37: Adjusted Gain value of CH1 ~ CH4

[Explanation]

1. Setthe adjusted Gain value of CH1 ~ CH4, which represents the corresponding voltage (current) input
value when the digital output value = 16,000.

2.  Default setting = K16,000.

CR#40: Function: Set value changing prohibited, Default = H'0000

[Explanation]

Description
bit0 b0=0, CH1 changing allowed; b0=1, CH1 changing prohibited
bitl b1=0, CH2 changing allowed; b1=1, CH2 changing prohibited
bit2 b2=0, CH3 changing allowed; b2=1, CH3 changing prohibited
bit3 b3=0, CH4 changing allowed; b3=1, CH4 changing prohibited
bit4 ~ bit15 Reserved

Relative Parameters
CR#2 ~ CR#5 Input mode setting at CH1 ~ CH4
CR#8 ~ CR#11 Average times of CH1 ~ CH4
CR#28 ~ CR#31 | Adjusted Offset value of CH1 ~ CH4
CR#34 ~ CR#37 | Adjusted Gain value of CH1 ~ CH4
CR#42 Return to default setting

DVP-ES2 Module Manual



1 Analog Input Module DVP04AD-E2

Relative Parameters
CR#100 Function: Enable/Disable limit detection
CR#102~CR#105 | Set value of CH1~CH4 upper bound
CR#108~CR#111 | Set value of CH1~CH4 lower bound

CR#41: Function: Save all the set values. Default=H0000

[Explanation]
Save function setting. Save all the set values to the internal flash memory. When saving is completed,
CR#41 will be set to H'FFFF.

Set value Function
HO No action
HFFFF Saving completed
H5678 Saving enabled.

Note: Default setting = HO. When set value = H'5678, saving will be enabled, and CR#41 will be set to
H'’FFFF when saving is completed. If the set value is not H'5678, the set value will remain H'0. For
example, input K1 into CR#41, and the value will remain H'0.

CR#42: Function: Return to default setting. Default=HO000

[Explanation]

Description
bit0 b0=0, no action on CH1; b0=1, set CH1 to default setting
bitl b1=0, no action on CH2; b1=1, set CH2 to default setting
bit2 b2=0, no action on CH3; b2=1, set CH3 to default setting
bit3 b3=0, no action on CH4; b3=1, set CH4 to default setting
bit4 ~ bit15 Reserved

Note: Set designated bit as 1 and the corresponding channel will be returned to default setting. When
setting is completed, the value will be set to 0. If CR#40(Set value changing prohibited) is enabled, the
default setting in CR#42 will be invalid, and all set values will remain unchanged. Error Code bit 12 of
CR#43 will be set to 1.

Relative Parameters

CR#2 ~ CR#5

Input mode setting of CH1 ~ CH4

CR#8 ~ CR#11

Average times of CH1 ~ CH4

CR#28 ~ CR#31

Adjusted Offset value of CH1 ~ CH4

CR#34 ~ CR#37

Adjusted Gain value of CH1 ~ CH4

CR#100

Function: Enable/Disable limit detection

CR#102~CR#105

Set value of CH1~CH4 upper bound

CR#108~CR#111

Set value of CH1~CH4 lower bound

DVP-ES2 Module Manual
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1-8

CR#43: Error status. Default=H’0000

[Explanation]

CR#43: error status value. See the table below:

Description

bit0 K1 (H'1) Power supply error

bitl K2 (H'2) Hardware error

bit2 K4 (H'4) Upper / lower bound error

bit3 K8 (H'8) CH1 Conversion error

bit4 K16 (H'10) CH2 Conversion error

bit5 K32 (H'20) CH3 Conversion error

bit6 K64 (H'40) CH4 Conversion error

bit7 ~ bit8 Reserved

bit9 K512(H'0200) Mode setting error

bit10 K1024(H'0400) | Average times error

bit11 K2048(H'0800) Upper / lower bound setting error

bit12 K4096(H'1000) Set value changing prohibited

bit13 K8192(H'2000) Communication breakdown on next module

bitl4 ~ bitl5 Reserved

#” Note: Each error status is determined by the corresponding bit (b0 ~ b13) and there may be more
than 2 errors occurring at the same time. 0 = normal; 1 = error

CR#100: Function: Enable/Disable limit detection

[Explanation]

Description
bit0=1 Enable CH1 limit detection
bit1=1 Enable CH2 limit detection
bit2=1 Enable CH3 limit detection
bit3=1 Enable CH4 limit detection
bit4 ~ bitl5 Reserved

CR#101: Upper and lower bound status

[Explanation]

Description
bit0=1 CH1 exceeds lower bound
bitl=1 CH2 exceeds lower bound
bit2=1 CHS3 exceeds lower bound
bit3=1 CH4 exceeds lower bound
bit4 ~ bit7 Reserved
bit8=1 CH1 exceeds upper bound
bit9=1 CH2 exceeds upper bound
bit10=1 CH3 exceeds upper bound
bit11=1 CH4 exceeds upper bound
bit12 ~ bitl5 Reserved

CR#102, 103, 104, 105: Set value of CH1 ~ CH4 upper bound

[Explanation]
Set the upper bound value of CH1 ~ CH4. Default = K32,000

CR#108, 109, 110, 111: Set value of CH1 ~ CH4 lower bound

[Explanation]
Set the lower bound value of CH1 ~ CH4. Default = K-32,000

DVP-ES2 Module Manual
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1.6.3

Explanation on Special Registers D9900~D9999

When ES2 MPU is connected with modules, registers D9900~D9999 will be reserved for storing values from
modules. You can apply MOV instruction to operate values in D9900~D9999.

When ES2 MPU is connected with DVP0O4AD-E2, the configuration of special registers is as below:

Module#0 |Module #1 | Module #2 | Module #3 | Module #4 | Module #5 | Module #6 | Module #7 | Description
D1320 D1321 D1322 D1323 D1324 D1325 D1326 D1327 Model code
D9900 D9910 D9920 D9930 D9940 D9950 D9960 D9970 CH1 average

input value
D9901 D9911 D9921 D9931 D9941 D9951 D9961 D9971 | CH2 average
input value
D9902 D9912 D9922 D9932 D9942 D9952 D9962 D9972 | CHS3 average
input value
D9903 D9913 D9923 D9933 D9943 D9953 D9963 D9973 | CH4 average
input value

1. D9900~D9999 are average input values of CH1 ~ CH4 and the average times is K1~K100. When the average
times is set to K1, the values displayed in D9900~D9999 are current values. You can use: 1. ES_AIO
Configuration Function of WPLSoft (refer to 1.8 Applications in this manual) or 2. FROM/TO instructions
(CR#8~CR#11) to set the average times as K1.

2. Example:

Ladder diagram:

M1000
—1 | MOV | D9900 DO
— MOV | D9911 D2
— MOV | D9922 D4

1.7 A/D Conversion Curve

You can adjust the conversion curves according to the actual needs by changing the Offset value (CR#28 ~ CR#31)

and Gain value (CR#34 ~ CR#37).

Gain (in DVP04AD-E2): The corresponding voltage/current input value when the digital output value = 16,000.

Offset (in DVPO4AD-E2): The corresponding voltage/current input value when the digital output value = 0.

®  For voltage input ModeO/Mode2: 0.3125mV = 20V/64,000 = 10Vv/32,000
Equation:

Y =

®  For current input Mode4/Mode5: 0.625 ;1 A = 40mA/64,000 =

16000 x
&

X(V)

Y=Digital output, X=Voltage input
®  For voltage input Model/Mode3: 0.15625mV = 10V/64,000 = 5V/32,000
Equation:

16000 [X(V) % 32000 - OﬁsetJ
Y = 5(V) .
(Gain - Offset)

Y=Digital output, X=Voltage input

Equation:

Y =

16000 x[

X(MA) | 35000 Offse
20(mA)

Y=Digital output, X= Current input

DVP-ES2 Module Manual

Explanation:

Save CH1 average input value of Module#0

to DO

Save CH2 average input value of Module#1

to D2

Save CH3 average input value of Module#2

to D4

) x 32000 — Offsetj
(Gain - Offset)

%n — Offset)

20mA/32,000

1-9
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For current input Mode6: 0.5 1 A = 16mA/32,000
Adopt the Equation of current input Mode4/Mode5, substitute Gain for 19200 (12mA) and Offset for 6400

(4mA)
Equation:

v 20(MA)

Y=Digital output, X= Current input

1.7.1 Voltage Input Mode

1-10

Mode 0 (H'0000): (-10V ~ +10V)

Digital
output

-10V

16000 (X(mA) % 32000 — 6400

(19200 -6400)

+32384,
+32000

+16000

0 5V

\ iov

Offset  Gain

|—-16000

—

Voltage input

-32000

-32384

Mode 0 of CR#2~ CR#5

~10V ~ +10V, Gain = 5V (16,000), Offset = OV (0).

Gain (CR#28 ~ CR#31)

The corresponding voltage input value when the digital output
value = 16,000.

Offset (CR#34 ~ CR#37)

The corresponding voltage input value when the digital output
value = 0.

Range of digital conversion

-32,000 ~ +32,000

Max./Min. output range of digital data

-32,384 ~ +32,384

Mode 1 (H'0001): (-5V ~ +5V)

Digital
output

-5V

+32384
+32000

+16000

0 2.5V

5V

Offset  Gain

|—-16000

—_—

-32000 Voltage input

-32384

Mode 1 of CR#2~ CR#5

-5V ~ +5V, Gain = 2.5V (16,000), Offset = 0V (0).

Gain (CR#28 ~ CR#31)

The corresponding voltage input value when the digital output
value = 16,000.

Offset (CR#34 ~ CR#37)

The corresponding voltage input value when the digital output
value = 0.

Range of digital conversion

-32,000 ~ +32,000

Max./Min. output range of digital data

-32,384 ~ +32,384
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®  Mode 2 (H'0002): (OV~+10V)

Digital
output +16000

+32384
+32000

0 5V

-384 \ 10V
Offset  Gain

Voltage input

Mode 2 of CR#2~ CR#5

0V ~ +10V, Gain = 5V (16,000), Offset = OV (0).

Gain (CR#28 ~ CR#31)

The corresponding voltage input value when the digital output
value = 16,000.

Offset (CR#34 ~ CR#37)

The corresponding voltage input value when the digital output
value = 0.

Range of digital conversion 0 ~ 32,000
Max./Min. output range of digital data | -384 ~ +32,384
® Mode 3 (H0003): (OV~+5V)
+32384
+32000
Digital
output +16000
0 2.5V
-384 \ 5V
Offset  Gain

Voltage input

Mode 3 of CR#2~ CR#5

0V ~ +5V, Gain = 2.5V (16,000), Offset = OV (0).

Gain (CR#28 ~ CR#31)

The corresponding voltage input value when the digital output
value = 16,000.

Offset (CR#34 ~ CR#37)

The corresponding voltage input value when the digital output
value = 0.

Range of digital conversion

0~ 32,000

Max./Min. output range of digital data

-384 ~ +32,384

DVP-ES2 Module Manual
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1.7.2  Current Input Mode:
® Mode 4 (H'0004): (-20mA~ +20mA)

+32384

+32000
Digital
output +16000
-20mA 0 10mA
\ 20mA
Offset  Gain
—-16000
Current input
-32000
-32384
Mode 4 of CR#2~ CR#5 -20mA ~ +20mA, Gain = 10mA (16,000), Offset = 0OmA (0).
Gain (CR#28 ~ CR#31) ;I/'Qlié:c;rrfg%%rédmg current input value when the digital output
Offset (CR#34 ~ CR#37) \'I/'Qlié:c;rr(t)aspondmg current input value when the digital output

Range of digital conversion -32,000 ~ +32,000
Max./Min. output range of digital data | -32,384 ~ +32,384

®  Mode 5 (H'0005): (0 ~ +20mA)

+32384
+32000
Digital
output +16000
0 10mA
-384| N\, 20mA
Offset  Gain
Currentinput
Mode 5 of CR#2~ CR#5 0OmA ~ +20mA, Gain = 10mA (16,000), Offset = 0mA (0).
Gain (CR#28 ~ CR#31) The cclrrespondlng current input value when the digital output
value = 16,000.
Offset (CR#34 ~ CR#37) \'I/'Qlié:o:rr(v)espondmg current input value when the digital output
Range of digital conversion 0~ 32,000
Max./Min. output range of digital data | -384 ~ +32,384
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Mode 6 (H'0006): (+4mA ~ +20mA)

Digital
output +16000

+32384
+32000

0 12mA
-384 [ 'fAmA 20mA

Currentinput

Mode 6 of CR#2~ CR#5

+4mA ~ +20mA, Gain = 12mA (19,200), Offset = 4mA (6,400).

Gain (CR#28 ~ CR#31)

The corresponding current input value when the digital output
value = 16,000.

Offset (CR#34 ~ CR#37)

The corresponding current input value when the digital output
value = 0.

Range of digital conversion

0~ 32,000

Max./Min. output range of digital data

-384 ~ +32,384

1.7.3

Adjusting A/D Conversion Curve in Voltage Input Mode 0 & Mode2

1. Description

Take 04AD CHL1 for example, when CR#2 is set as voltage input mode (mode 0), the Offset value will be
set as OV (0) and Gain value as 5V (5V/0.3215mV=16,000), i.e. input voltage -10V ~ +10V will correspond
to values -32,000 ~ +32,000.

When CR#2 is set as voltage input mode (mode 2), the Offset value will be set as 0V (0) and Gain value as
5V (5V/0.3215mV=16,000), i.e. input voltage OV ~ +10V will correspond to values 0 ~ +32,000.

If you cannot use the default voltage input mode (mode 0 and mode 2), you can make adjustments on the
A/D conversion curve according to your actual needs. For example, set the Offset of CH1 as 2V
(2v/0.3215mV=6,400) and Gain as 6V (6V/0.3215mV=19,200).

16000x| XM 32000 — Offset
v 10(V) |
(Gain - Offset)

Example: If X=6V, Y=

16000 [1%((\\//)) x 32000 - 6400y
Y= (19200 — 6400) = 16000

You only need to set up the A/D conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

2. Adjusted Curve

+32000 +32000
Mode 0
N
Digital Digital
output +16000 output +16000
-10V 0 5V > -19v ol 2v Y
AN 10V /\ 10V
Offset Gain Offset Gain
—-16000 |- -16000
-32000 Voltage input | 32000 Voltage input

3. Devices

X0 = On: Set the input mode of the signals in CH1 as mode O.
X1 = On: Set Offset value of CH1 as 2V (6,400) and Gain value as 6V (19,200).
MO = On: Disable CH1 set value changing.

DVP-ES2 Module Manual 1-13
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4. Program explanation

When X0 = On, set CR#2 as KO (H'0000) and the signal input mode at CH1 as mode 0 (voltage input
mode).

When X1 = On, write K6,400 (Offset value of CH1) into CR#28 and K19,200 (Gain value of CH1) into
CR#34.

When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve. Write K1
(H'1) into CR#40 b0=1 to disable CH1 set value changing.

5. Program example

Ladder diagram: Explanation:
X0 _
-1 ToOP KO K2 HO K1 Set CH1 as mode 0 (voltage input mode)
X1
— T TOP KO K28 K6400 K1 Set the Offset value of CH1
TOP KO K34 K19200 K1 Set the Gain value of CH1
X1
—I— SET MO
MO Disable CH1 set value changin
— 1 TOP KO K40 H1 K1 ging

174

Adjusting A/D Conversion Curve in Voltage Input Mode 1 & Mode 3

1. Description

1-14

Take 04AD CH2 for example, when CR#3 is set as voltage input mode (mode 1), the Offset value will be
set as OV (0) and Gain value as 2.5V (2.5V/0.15625mV=16,000), i.e. input voltage -5V ~ +5V will
correspond to values -32,000 ~ +32,000.

When CR#3 is set as voltage input mode (mode 3), the Offset value will be set as 0V (0) and Gain value as
2.5V (2.5V/0.15625mV=16,000), i.e. input voltage OV ~ +5V will correspond to values 0 ~ +32,000.

If you cannot use the default voltage input mode (mode 1 and mode 3), you can make adjustments on the
A/D conversion curve according to your actual needs. For example, set the Offset of CH2 as 1V
(1v/0.15625mV=6,400) and Gain as 3V (3V/0.15625mV=19,200).

16000 (X(V) « 32000 — Offset
. 5(V)

Example: If X=3V, Y=
16000 (3(\/) % 32000 — 6400
5(V)

(19200 - 6400)

You only need to set up the A/D conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

(Gain - Offset)

v — 16000
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2. Adjusted Curve

+32000 +32000
Mode 1
A
Digital Digital
output +16000 output +16000
-5V 0 2.5V > | ol 1v, 3V
AN 5v -5v /\ sv
Offset  Gain Offset  5ain
—-16000 | 16000
32000 Voltage input | 32000 Voltage input

3. Devices

X0 = On: Set the input mode of the signals in CH2 as mode 1.
X1 = On: Set Offset value of CH2 as 1V (6,400) and Gain value as 3V (19,200).
MO = On: Disable CH2 set value changing.

4. Program explanation

When X0 = On, set CR#3 as K1 (H'0001) and the signal input mode in CH2 as mode 1 (voltage input
mode).

When X1 = On, write K6,400 (Offset value of CH2) into CR#29 and K19,200 (Gain value of CH2) into
CR#35.

When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve. Write K2
(H'2) into CR#40 b1=1 to disable CH2 set value changing.

5. Program example

Ladder diagram: Explanation:
X0 .
-1+ ToP KO K3 H1 K1 Set CH2 as mode 1 (voltage input mode)
X1
— ’—|: TOP KO K29 K6400 K1 Set the Offset value of CH2
TOP KO K35 K19200 K1 Set the Gain value of CH2
X1
—I— SET MO
MO Disable CH2 set value changin
—— TOP KO K40 H2 K1 ging

1.75

Adjusting A/D Conversion Curve in Current Input Mode 4, Mode 5, and Mode 6

1. Description

Take 04AD CH3 for example. When CR#4 is set as current input mode (mode 4), the Offset value will be
set as OmA (0) and Gain value as 10mA (10mA/0.625 1 A=16,000), i.e. input current -20mA ~ +20mA will
correspond to values -32,000 ~ +32,000.

When CR#4 is set as current input mode (mode 5), the Offset value will be set as OmA (0) and Gain value
as 10mA (10mA/0.625uA=16,000), i.e. input current OmA ~ +20mA will correspond to values 0 ~ +32,000.
When CR#4 is set as current input mode (mode 6), the Offset value will be set as 4mA
(4mA/0.625 1 A=6,400) and Gain value as 12mA (12mA/0.625 . A=19,200), i.e. input current 4mA ~
+20mA will correspond to values 0 ~ +32,000.
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2.

1-16

If you cannot use the default current input mode (mode 4 ~ mode 6), you can make adjustments on the
A/D conversion curve according to your actual need. For example, set the Offset of CH3 as 8mA
(8mA/0.625pA=12,800) and Gain as 14mA (14mA/0.625uA=22,400).

16000x| X (™A 25000 — Offset
v 20(mA)

Example: If X=14mA, Y=?

16000x| 22MA) 2500012800
20(mA)

(Gain - Offset)

Y= (22400 -12800) = 16000

You only need to set up the A/D conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

Adjusted Curve

+32000 +32000
Mode 4
N
Digital Digital
output +16000 output +16000
-20mA 0 10mA > | 0 8mA [14mA
\ 20mA -20mA f f 20mA
Offset  Gain Offset  Gain
—-16000 -16000
Currentinput Current input
-32000 L -32000

Devices

X0 = On: Set the input mode of the signals in CH3 as mode 4.
X1 = On: Set Offset value of CH3 as 8mA (12,800) and Gain value as 14mA (22,400).
MO = On: Disable CH3 set value changing.

Program explanation

When X0 = On, set CR#4 as K4 (H'4) and the signal input mode in CH3 as mode 4 (current input mode).
When X1 = On, write K12,800 (Offset value of CH3) into CR#30 and K22,400 (Gain value of CH3) into
CR#36.

When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve. Write K4
(H'4) into CR#40 to disable CH3 set value changing.

Program example

Ladder Diagram: Explanation:
X0
—l—{ ToP KO K4 H4 K1 | Set CH3 as mode 4 (current input mode)
X1
— T TOP KO K30 [ K12800f K1 | getthe Offset value of CH3
TOP KO K36 |K22400| K1 Set the Gain value of CH3
X1
—I SET MO
MO Disable CH3 set value changing
— — TOP KO K40 H4 K1
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1.8 Applications
1.8.1 Measuring Current

1. Description
. Assume there is an equipment that requires PLC to convert the external current -20mA ~ 20mA supplied
into digital signals and display the value in register DO for monitoring the current.
. Set the input signals of the A/D module as mode 4, i.e. the current input mode (-20mA ~ +20mA).
2. Devices
. D40: average value of the input signals
. D50: present value of the input signal
. DO: actual value of the present measured current

3. Wiring
. Connect the current signal to be measured to CH1 of DVP0O4AD-E2 and short-circuit V+ and I+ (as shown
below).
Current Input | 104.7K CHI
-20mA~+20mA CH1 - &
- V1+ o AN T >
11+ —’%RR/—[ T 104.7K
VI1+ T AMN—
L T FE
Shieled cable AG

4. Program explanation
. When PLC goes from STOP to RUN, set CH1 as current input mode 4 (-20mA ~ +20mA) (CR#2), and
together set the average times of the input signals in CH1 as 10 (CR#8).
. Save the average value of the input signals measured into D40 and the present value of the input signal
measured into D50.
. In the current mode of DVP0O4AD-E2, the value range -20mA ~ 20mA corresponds to K-32,000 ~ K32,000.
D50 is 1600 times of the actual current value (i.e. 32,000/20 = 1,600). Divide the value in D50 by 1,600 and
store the value obtained into DO which will be the actual value of the present measured current.
5.  Program example

Ladder diagram: Explanation:
M1002
—if— TO KO K2 K4 K1 Set CH1 as mode 4 (current input mode)
— TO KO K8 K10 K1 Set the average times of CH1 as 10
M1000 . .
/L MOV | D9900 | D40 Store the average value of CH1 input signals
into D40
| FROM KO K20 D50 K1 _Store the present value of CH1 input signal
into D50
L by D50 | K1600 DO D50/1600 = DO (the actuallvalue of the
present measured current in CH1)
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1.8.2 Measuring the Speed of AC Motor Drive

1. Description
. Assume we set the output frequency of VFD-B as 0 ~ 50.0Hz, which corresponds to the analog 0 ~ 10V
DC output supplied by VFD-B, and send it to DVP0O4AD-E2 to be converted into values. The voltage value
will be displayed in register DO.
. After an operation, the voltage value in DO will become the actual voltage value of VFD-B and the
converted frequency will be stored in register D4.
. Set the input signals of A/D module as mode 2, i.e. the voltage input mode (0OV ~ +10V).
2. Devices
. D40: average digital value of input signals
. D50: present digital value of input signal
. DO: actual value of the present measured voltage
. D4: actual frequency of VFD-B.

3. Wiring
. Connect the analog voltage output 0 ~ 10V DC offered by VFD-B to CH1 of DVP04AD-E2 (as shown
below).
VFD-B analog output ‘
0V~10V DC 100K
AFM - et V+ &l
Q T
ACM 90000 I+ 100K
. COM
. FG
Shielded cable ‘ AG

4. Program explanation

. When PLC goes from STOP to RUN, the analog output voltage VFD-B offers is 0 ~ 10V DC. Therefore, set
the input mode of DVP0O4AD-E2 as mode 2, i.e. voltage input mode (0V ~ +10V).

. Save the present value of the input signal measured into D50.

. In the voltage mode of DVP0O4AD-E2, The value range for 0 ~ 10V DC is KO ~ K32,000. Data in D50 is
3200 times of the actual voltage value (i.e. 32,000/10V = 3,200). Divide the value in D50 by 3,200 and
store the value obtained into DO which represents actual voltage measured.

. Frequency range 0 ~ 50.0Hz corresponds to voltage output 0 ~ 10V. Therefore, multiply the value in DO by
5 (50/10=5) and store the value obtained in register D4 for obtaining the actual output frequency of VFD-B.
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5. Program example

Explanation:

Set as mode 2 (voltage input mode 0~10V)

Set the average times as 10.

Storing the measured average value of input
signal into D40.

Store the measured digital value of input
signal into D50.

Ladder diagram:
M1002
—H-[ TO KO K2 K2 K1
TO KO K8 K10 K1
M 1000
— H— mov | D9990| D40
— FROM KO K20 D50 K1
< DIV D50 | K3200| DO
- MuUL DO K5 D4
END

DVP-ES2 Module Manual

D50/3200 = DO (the actual voltage measured)

D0*5 = D4 (the output frequency)
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MEMO
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2 Analog Output Module DVP02DA-E2/DVP0O4DA-E2

2.1 The D/A Conversion

In industrial automation, many control signals are analog signals. The most frequently adopted range for the signals
are voltage -10V ~ 10V and current 0 ~ 20mA. Therefore, the data in the PLC have to be converted into analog
signals for controlling the peripheral devices.

For example, data -32,000 ~ 32,000 in the PLC are converted into voltage -10V ~ 10V by a D/A module. The output
voltage can therefore be used for controlling the peripheral analog devices.

2.2 Introduction

DVPO02DA-E2 (DVP04DA-E?2) analog signal output module receives 2 (4) groups of 16-bit digital data from the PLC
MPU and converts the digital data into 2 (4) points analog output signals (voltage or current). You can select voltage
output or current output by the wiring. Range for voltage output: -10V ~ 10V (-32,000 ~ 32,000). Range for current
output: 0 ~ 20mA (0 ~ 32,000).

2.3 Product Profile and Outline
2.3.1 DVPO4DA-E2

A
O [ =

L DDOTDDOOCODD H

g I

¥
Et8
aaan
/
90
98
106
B

?i o1 5

OOODDDOODODO
=~ 5 A
2X
70 \
®
Unit: mm

1. Connection port for extension unit/module 6. Terminals

2. DIN rail (35mm) 7. Mounting hole
3. Model name 8. Fixing clip for extension unit/module
4. POWER, ERROR, D>A indicators 9. Mounting port for extension unit/module
5. DIN rail clip
I/O terminals

VO1101 AG | FE [vO2/102| AG | FE|vO3/103]| AG | FE]
L D—A ]

4 DC IN —LETY—
24v]ov | @ [ FEVO4[I04] AG | FE]
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2.3.2 DVPO02DA-E2

@—0 =
Y lovoosoovooon | | H
@
™~ Zn
D— | = sxg B «—®
@—/_»EHEE
® o [oooooo00000D | |
= (A
62 HJ.‘
70 \\ 78 -

Unit: mm

1. Connection port for extension unit/module 6. Terminals

2. DIN rail (35mm) 7. Mounting hole
3. Model name 8. Fixing clip for extension unit/module
4. POWER, ERROR, D->A indicators 9. Mounting port for extension unit/module
5. DIN rail clip
I/O terminals

24V, 0V | @ | FE| FE| FE|VO1 I01| AG VO2/102| AG

2.4 External Wiring

Voltage output

0 -10V~+10V |
=== CH1 P
Vo1l <J 1 CH1
101 w
AG
AC motordrive, = _»ll
recorder, shielded cable*1  LFE
scale valve...
Currentinput
omA-20mA M1y <}—cH4
) 104
AG 17
AC drive, recorder,== shielded cable *1 FE
scale valve...
@ Terminal of @ 1
power module T T —> +15V
. L oV DC/DC
3 DC2avg | | ), AG
24V converter 15V
systemgrounding |

Grounding(100£2 orless)

*1: When performing analog output, please isolate other power wirings.
*2: If the ripples at the loaded input terminal are too significant that causes noise interference on the wiring,
connect the wiring to 0.1 ~ 0.47uF 25V capacitor.

*3: Please connect the ©) terminal on both the power modules and DA to the system earth point and
ground the system contact or connect it to the cover of power distribution cabinet.
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2.5 Specifications

DVP02DA-E2/DVP04DA-E2

Voltage output

Current output

Power supply voltage

24V DC (20.4 ~ 28.8V DC) (-15% ~ +20%)

Connector

European standard fixed terminal block (Pin pitch: 5mm)

Analog output channel

2 channels or 4 channels

Range of analog output -10V ~ 10V 0~ 20mA 4mA ~ 20mA
Range of digital conversion -32,000 ~ +32,000 0 ~ +32,000 0 ~ +32,000
Max /Min. input range of digital |35 768 ~ +32,767 0~ +32,767 6,400 ~ +32,767
Resolution 14 bits 14 bits 14 bits
20V/64000 20mA/32000 16mA/32000

Output impedance

0.5Q or lower

Overall accuracy

+0.5% when in full scale (25°C, 77°F);
+1% when in full scale within the range of (0 ~ 55°C, 32 ~ 131°F)

Response time

3 ms/ all channels

Max. output current

20mA (1KQ ~ 2MQ)

Tolerance load impedance

- 0 ~500Q

Digital data format

16 significant bits out of 16 bits are available; in 2's complement

Optical coupler isolation between analog circuits and digital circuits. No isolation among
analog channels.
500VDC between digital circuits and Ground

Selacl 500VDC between analog circuits and Ground
500VDC between analog circuits and digital circuits
500VDC between 24VDC and Ground
Protection Voltage output is protected by short circuit. Short circuit lasting for too long may cause

damage on internal circuits. Current output can be open circuit.

Series connection to DVP-PLC
MPU

The modules are numbered from 0 to 7 automatically by their distance from MPU. Maximum
8 modules are allowed to connect to MPU and will not occupy any digital /O points.

D/A conversion curve
(Default: mode 0)

Mode 0 (H'0000): (-10V ~ +10V) Mode 1 (H'0001): (OmA ~ +20mA)

io0v 20mA
Voltage
output Current
sv4_Gain output 10m Gain
-32,000 0 +32,767 | | +32,767
-32,768 +16,000 +32,000 0\ +16,000 +32,000
Offset Offset
- 5v Digital input

Digital input

-10v

Mode 2 (H'0002): (+4mA ~ +20 mA)

20mA

Mode -1 (H'FFFF): Channel unavailable.
The channel is disabled. Output voltage =
0; output current = 0.

Current Gain

output

12mA

b

\ I I

-6,400 0 +16,000
Offset

+32,767
+32,000

Digital input

Operation/storage

1. Operation: 0°C ~ 55°C (temperature), 50 ~ 95% (humidity); pollution degree 2
2. Storage: -25°C ~ 70°C (temperature), 5 ~ 95% (humidity)

Vibration/shock immunity

International standards: IEC61131-2, IEC 68-2-6 (TEST Fc) / IEC61131-2 & IEC 68-2-27
(TEST Ea)

Power Supply

Max. rated power consumption

24V DC (20.4 ~ 28.8V DC) (-15% ~ +20%), 3W, supplied by external power source.

DVP-ES2 Module Manual
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2.6 CR (Control Register)

2.6.1 CRin DVP02DA-E2/ DVP04DA-E2
DVP02DA-E2 / DVPO4DA-E2 Description
CR# Attrib. Register content P
Set up by the system:
#0 YES| R | Model name DVP02DA-E2 model code = H'0041
DVP04DA-E2 model code = H'0081
#1 |YES| R | Firmware version Display the current firmware version in hex.
#2 | YES|R/W | CH1 output mode setting Output mode: Default = H'0000. Take CH1 for example:
#3 | YES|R/W | CH2 output mode setting Mode 0 (H'0000): Voltage output (-10V ~ +10V).
#4 YES | R/W | CH3 output mode setting Mode 1 (H’0001): Current output (OmMA ~ +20mA).
. Mode 2 (H’0002): Current output (4mA ~ +20mA).
#5 | YES|R/W| CH4 output mode setting Mode -1 (H'FFFF): Channel 1 unavailable
#6 ~ #27 Reserved
#28 | YES|R/W | Adjusted Offset value of CH1 Set the adjusted Offset value of CH1 ~ CH4. Default = KO
#29 | YES |R/W | Adjusted Offset val f CH2 L .
J.US © Se1value 0 Definition of Offset in DVP02/04DA-E2:
#30 | YES | R/W | Adjusted Offset value of CH3 The corresponding voltage (current) output value when the
#31 |YES|R/W | Adjusted Offset value of CH4 digital input value = 0.
#32 ~ #33 Reserved
#34 | YES|R/W | Adjusted Gain value of CH1 Set the adjusted Gain value of CH1 ~ CH4. Default = K16,000
#35 | YES |R/W | Adjusted Gain value of CH2 . o
J_ - Definition of Gain in DVP02/04DA-E2:
#36 | YES | R/W | Adjusted Gain value of CH3 The corresponding voltage (current) output value when the
#37 | YES |R/W | Adjusted Gain value of CH4 digital input value = 16,000
#38 ~ #39 Reserved
#40 |YES|R/W S?Onhcigﬁgaset value changing Prohibit set value changing in CH1 ~ CH4
#41 | NO |R/W | Function: Save all the set values | Save all the set values, Default =H'0000
#42 NO | R/W | Function: Return to default setting | Set all values to default setting, Default = H'0000
423 | Nno | R | Error status rl?wf)gr}elzsitr?frofr%;ficc))rrl]ng all error status. Refer to table of error status for
#44 ~ #99 Reserved
#100 |YES |R/W ggtnei[tlg;] Enable/Disable limit Enable/Disable the upper and lower bound detection function
#101 | NO | R/W | Upper and lower bound status Display the upper and lower bound value, Default =H'0000
#102 |YES |R/W | Set value of CH1 upper bound _
#103 |YES | R/W | Set value of CH2 upper bound Set value of CH1~CH4 upper bound
#104 |YES|R/W | Set value of CH3 upper bound N _
#105 | YES | RAW | Set value of CH4 upper bound Set value of CH1~CH4 lower bound. Default = K32,000
#106 ~ #107 Reserved
#108 |YES |R/W | Set value of CH1 lower bound
#109 |YES|R/W | Set value of CH2 lower bound _
#110 TYES [R/W | Set value of CH3 lower bound Set value of CH1~CH4 lower bound. Default = K-32,000
#111 |YES | R/W | Set value of CH4 lower bound
#112 ~ #113 Reserved
#114 | YES | R/W | Output update time of CH1
#115 | YES | R/W | Output update time of CH2 . _
#116 | YES | RIW | Output update time of CH3 Set output update time of CH1 ~ CH4
#117 |YES | R/W | Output update time of CH4
#118 | YES | RIW | LV output mode setting Set the outpu; _mode of CH_1~CH4 when the power is at LV (low
voltage) condition. Default=0
Symbols:

YES: When CR#41 is set to H'5678, the set value of CR will be saved. NO: Set value will not be saved
R: Able to read data by FROM instruction, W: Able to write data by using TO instructions

For voltage output mode0: 0.3125mV = 20V/64,000.
For current output model: 0.625 ; A = 20mA/32,000

For current output mode2: 0.5 4 A = 16mA/32,000

2.6.2

Explanation on CR

CR#0: Model name

2-4

[Explanation]

1.
2.

DVPO02DA-E2 model code = H'0041
DVPO4DA-E2 model code = H'0081
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3. You can read the model name in the program to see if the extension module exists.

CR#1: Firmware version

[Explanation]
Display the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

CR#2, 3, 4, 5. CH1 ~ CH4 output mode setting

[Explanation]
Set the working mode of the channels in the analog output module. There are 4 modes for each channel
which can be set up separately.
When you set CH1 as mode 1 (H'0001) CR#2 has to be set as H'0001. The default setting = H'0000. Take
CH1 as example:

Mode 0 (H'0000): Voltage output (-10V ~ +10V).

Mode 1 (H'0001): Current output (OmA ~ 20mA).

Mode 2 (H'0002): Current output (4mA ~ 20mA).

Mode -1 (H'FFFF): CH1 unavailable.

CR#28, 29, 30, 31: Adjusted Offset value of CH1 ~ CH4

[Explanation]

1. Setthe adjusted Offset value of CH1 ~ CH4, which represents the corresponding voltage (current)
output value when the digital input value = 0

2. Default setting = KO.

CR#34, 35, 36, 37: Adjusted Gain value of CH1 ~ CH4

[Explanation]

1. Setthe adjusted Gain value of CH1 ~ CH4, which represents the corresponding voltage (current)
output value when the digital input value = 16,000.

2. Default setting = K16,000.

CR#40: Function: Set value changing prohibited, Default = H'0000
[Explanation]

Description
bit0 b0=0, CH1 changing allowed; b0=1, CH1 changing prohibited
bitl b1=0, CH2 changing allowed; b1=1, CH2 changing prohibited
bit2 b2=0, CH3 changing allowed; b2=1, CH3 changing prohibited
bit3 b3=0, CH4 changing allowed; b3=1, CH4 changing prohibited
bit4 ~ bit15 Reserved
Relative
CR#2 ~ CR#5 Output mode setting of CH1 ~ CH4

CR#28 ~ CR#31 | Adjusted Offset value of CH1 ~ CH4
CR#34 ~ CR#37 | Adjusted Gain value of CH1 ~ CH4
CR#42 Return to default setting

CR#100 Function: Enable/Disable limit detection
CR#102~CR#105 | Set value of CH1~CH4 upper bound
CR#108~CR#111 | Set value of CH1~CH4 lower bound
CR#114~CR#117 | Output update time of CH1 ~ CH4
CR#118 LV output mode setting

CR#41: Save all the set values, Default =H'0000

[Explanation]
Save function setting. Save all the set values to the internal flash memory. When saving is completed,
CR#41 will be set to H'FFFF.

Set value Function

HO No action

HFFFF Saving completed
H5678 Saving enabled.
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2-6

Note: Default setting = HO. When set value = H'5678, saving will be enabled, and CR#41 will be set to
H'FFFF when saving is completed. If the set value is not H'5678, the set value will remain H'0. For
example, input K1 into CR#41, and the value will remain H'0.

CR#42: Function: Return to default setting. Default =H'0000

[Explanation]

Description
bit0 b0=0, no action on CH1; b0=1, set CH1 to default setting
bitl b1=0, no action on CH2; b1=1, set CH2 to default setting
bit2 b2=0, no action on CH3; b2=1, set CH3 to default setting
bit3 b3=0, no action on CH4; b3=1, set CH4 to default setting
bit4 ~ bit15 Reserved

Note: Set designated bit as 1 and the corresponding channel will be Return to default setting. When
setting is completed, the value will be set to 0. If CR#40(Set value changing prohibited) is enabled, the
default setting in CR#42 will be invalid, and all set values will remain unchanged. Error Code bit 12 of

CR#43 will be setto 1.

Relative Parameters

CR#2 ~ CR#5

Output mode setting of CH1 ~ CH4

CR#28 ~ CR#31

Adjusted Offset value of CH1 ~ CH4

CR#34 ~ CR#37

Adjusted Gain value of CH1 ~ CH4

CR#100

Function: Enable/Disable limit detection

CR#102~CR#105

Set value of CH1~CH4 upper bound

CR#108~CR#111

Set value of CH1~CH4 lower bound

CR#114~CR#117

Output update time of CH1 ~ CH4

CR#118

LV output mode setting

CR#43: Error Status. Default=H’0000

[Explanation]

CR#43: error status value. See the table below:

Description

bit0 | KL (H'1)

Power supply error

bitl | K2 (H2)

Hardware error

bit2 | K4 (H4)

Upper / lower bound error

bit3 ~ bit8

Reserved

bit9 | K512(H'0200) Mode setting error

bit10

Reserved

bit11 K2048(H'0800) Upper / lower bound setting error

bit12 K4096(H'1000) Set value changing prohibited

Bit13 K8192(H'2000) Communication breakdown on next module

bit14 ~ bit15

Reserved

#” Note: Each error status is determined by the corresponding bit (b0 ~ b13) and there may be more
than 2 errors occurring at the same time. 0 = normal; 1 = error

CR#100: Function: Enable/Disable limit detection

[Explanation]

Description
bit0=1 Enable CH1 limit detection
bitl=1 Enable CH2 limit detection
bit2=1 Enable CH3 limit detection
bit3=1 Enable CH4 limit detection
bit4 ~ bit7 Reserved
bit8=1 Enable upper/lower bound limitation function on CH1
bit9=1 Enable upper/lower bound limitation function on CH2
bit10=1 Enable upper/lower bound limitation function on CH3
bit11=1 Enable upper/lower bound limitation function on CH4
bitl2 ~ bitl5 Reserved
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CR#101: Upper and lower bound status
[Explanation]

Description
bit0=1 CH1 exceeds lower bound
bitl=1 CH2 exceeds lower bound
bit2=1 CH3 exceeds lower bound
bit3=1 CH4 exceeds lower bound
bit4 ~ hit7 Reserved
bit8=1 CH1 exceeds upper bound
bit9=1 CH2 exceeds upper bound
bit10=1 CH3 exceeds upper bound
bit11=1 CH4 exceeds upper bound
bit12 ~ hitl5 Reserved

CR#102, 103, 104, 105: Set value of CH1 ~ CH4 upper bound

[Explanation]
Set the upper bound value of CH1 ~ CH4. Default: K32,000

CR#108, 109, 110, 111: Set value of CH1 ~ CH4 lower bound

[Explanation]
Set the lower bound value of CH1 ~ CH4. Default: K-32,000

CR#114, 115, 116, 117: Output update time of CH1 ~ CH4
[Explanation]

Unit: 100ms
Range Default
1~100 (0.1s~10s) O(unavailable)
[} A Rsew g £ 200 20000/ Swop u M 1OV [} A Rsew g £ cMa0r 20000/ Swp U W@ 1OV
A = T84.000000000ms 1/AX = 5.154BHz J[ 53] =0V | A = 104.000000000ms 1/AX = 9 B154Hz 53] =0V
a0 el ol I 00 N IV P ¥ T

CR#118: LV output mode setting of CH1 ~ CH4. Default=0

[Explanation]

CR[118]=0: When the power is at LV (low voltage) condition, the output performs natural discharge.

CR[118]=1: When the power is at LV condition, set the output value as 0. See the curve below:
CR[118]=0

ov

I.\u"
CR[118]=1

av

ov
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2.6.3

When ES2 MPU is connected with modules, registers D9900~D9999 will be reserved for storing values from
You can apply MOV instruction to operate values in D9900~D9999.

modules.

When ES2 MPU is connected with DVP0O4AD-E2

the configuration of special registers is as below:

Explanation on Special Registers D9900~D9999

Module#0 | Module #1 | Module #2 | Module #3 | Module #4 | Module #5 | Module #6 | Module #7 | Description
D1320 D1321 D1322 D1323 D1324 D1325 D1326 D1327 Model Code
D9900 D9910 D9920 D9930 D9940 D9950 D9960 D9970 CH1 output
value
D9901 D9911 D9921 D9931 D9941 D9951 D9961 D9971 CH2 output
value
D9902 D9912 D9922 D9932 D9942 D9952 D9962 D9972 CH3 output
value
D9903 D9913 D9923 D9933 D9943 D9953 D9963 D9973 CH4 output
value
1. Example
Ladder diagram: Explanation:
M1000
| mov | k10000 D9g0o Set CH1 output value of Module#0 as
K10000
— MOV D2 D9911 Set CH2 output value of Module#1 as D2
Set CH3 output value of Module#2 as
— MOV | K30000| D9922 K30000

2.7 D/A Conversion Curve

You can adjust the conversion curves according to the actual needs by changing the Offset value (CR#28 ~ CR#31)
and Gain value (CR#34 ~ CR#37).

Gain (in DVP02/04DA-E2): The corresponding voltage (current) output value when the digital input value = 16,000.
Offset (in DVP02/04DA-E2): The corresponding voltage (current) output value when the digital input value = 0.

2-8

For voltage output Mode 0: 0.3125mV = 20V/64,000
Equation:

Y(v)= X X(Ga'n_Offset)+Offset [10(v)
16000 32000

Y= Voltage output, X= Digital input

For current output Mode 1: 0.625uA = 20mA/32,000

Equation:

Y (mA) = [ X x (Gain —Offset ) N Oﬁset} X(ZO(mA)j

16000 32000

Y= Current output, X= Digital input

For current output Mode 2: 0.5pA = 16mA/32,000

Adopt the equation of current output mode 1, substitute Gain for 19,200(12mA) and Offset for 6,400(4mA)
Equation:

Y (mA) = [ X x (19200 - 6400) 6 400} X(ZO(mA)j
16000 32000

Y= Current output, X= Digital input
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2.7.1
®

Voltage Output Mode

Mode 0 (H'0000): (-10V ~ +10V)

-32,768

1ov

Voltage

output .
5v4_Gain

-32,000 0

+32,767
+16,000 +32,000

Offset

[~ -5V

Digital input

-10v

Mode 0 of CR#2~ CR#5

-10V ~ +10V, Gain = 5V (16,000), Offset = 0V (0).

Gain (CR#28 ~ CR#31)

The corresponding voltage output value when the digital input value =
16,000.

Offset (CR#34 ~ CR#37)

The corresponding voltage output value when the digital input value =
0

Range of digital conversion

-32,000 ~ +32,000

Max./Min. input range of digital
data

-32,768 ~ +32,767

2.7.2
[

Current Output Mode

Mode 1 (H'0001): (OMA ~ +20mA)

20mAl————

Current X
output 10mAg—Sain

| +32,767
+32,000

|
O\ +16,000
Offset

Digital input

Mode 1 of CR#2~ CR#5

OmA ~ +20mA, Gain = 10mA (16,000), Offset = OmA (0).

Gain (CR#28 ~ CR#31)

The corresponding current output value when the digital input value =
16,000.

Offset (CR#34 ~ CR#37)

The corresponding current output value when the digital input value = 0.

Range of digital conversion

0~ +32,000

Max./Min. range of digital data

0~ +32,767

DVP-
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® Mode 2 (H'0002): (4mA ~ +20mA)
20mA
current] 12mad_Gain
output
‘Vl | | ‘+3 2,767
-6,400 O +16,000 +32,000
Offset
Digital input
Mode 2 of CR#2~ CR#5 4mA ~ +20mA, Gain = 12mA (19,200), Offset = 4mA (6,400).
Gain (CR#28 ~ CR#31) Igezggrrespondlng current output value when the digital input value =
Offset (CR#34 ~ CR#37) grﬁ)gorrespondmg current output value when the digital input value =
Range of digital conversion 0 ~+32,000
Max./Min. input range of digital | -6400 ~ +32,767
data
2.7.3  Adjusting D/A Conversion Curve in Voltage Output Mode
1. Description

. Take 04DA CHL1 for example, when CR#2 is set as voltage output mode (mode 0), the Offset value will be
set as OV (0) and Gain value as 5V (5V/0.3215mV=16,000), i.e. output voltage -10V ~ 10V will
correspond to values -32,000 ~ +32,000.

. If you cannot use the default voltage output mode (mode 0), you can make adjustments on the D/A
conversion curve according to your actual needs. For example, set the Offset of CH1 as 2V
(2V/0.3215mV=6,400) and Gain as 6V (6V/0.3215mV=19,200).

[ X x(Gain —Offset 10
Y(V)= ( )+Oﬁset o[ 200V)
16000 32000
Example: If X=16000, Y=?
16000 x (19200 — 6400 10
Y(Vv)= ( ).+ 6400 | [ 100 =6(V)
16000 32000
. You only need to set up the D/A conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.
2.  Adjusted Curve
10V 10V
oltage oltage .
XUI:JU% sv)_cain Mode 0 Xut:)ugt 6V ¢—Gain
2V,
-32,000 0 -32,000 /\
+16,000 +32,000 _> 0| oOffset +16,000 +32,000
Offset
- -5V -5V
Digital input Digital input
-10V - -10v
3. Devices

. X0 = On: Set the output mode of CH1 as mode 0.

. X1 = On: Set Offset value of CH1 as 2V (6,400) and Gain value as 6V (19,200).

. MO = On: Disable CHL1 set value changing.

4. Program explanation

. When X0 = On, set CR#2 as KO (H'0000) and the signal output mode at CH1 as mode 0 (voltage output
mode).

. When X1 = On, write K6,400 (Offset value of CH1) into CR#28 and K19,200 (Gain value of CH1) into
CR#34.
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. When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve. Write K1
(H'1) into CR#40 b0=1 to disable CH1 set value changing.
5.  Program example

Ladder diagram: Explanation:
X0
- 1 ToP KO K2 HO K1 Set CH1 as mode 0 (voltage output mode)
X1
— }—|: TOP KO K28 | K6400 K1 | Setthe Offset value of CH1
TOP KO K34 |K19200 K1 Set the Gain value of CH1
X1
— I SET MO
MO . .
- — ToOP KO K40 H1 K1 Disable CH1 set value changing

2.7.4  Adjusting D/A Conversion Curve in Current Output Mode 1 and Mode 2

1. Description

. Take 04DA CHL1 for example, when CR#2 is set as current output mode (mode 1), the Offset value will be
set as OmA (0) and Gain value as 10mA (10mA/0.625uA=16,000), i.e. output current OmA ~ +20mA will
correspond to values 0 ~ +32,000.

. When CR#2 is set as current output mode (mode 2), the Offset value will be set as 4mA
(4mA/0.625uA=6,400) and Gain value as 12mA (12mA/0.625uA=19,200), i.e. input current 4mA ~
+20mA will correspond to values 0 ~ +32,000.

. If you cannot use the default current output mode (mode 1 and mode 2), you can make adjustments on
the D/A conversion curve according to your actual needs. For example, set the Offset of CH1 as 6mA
(6mA/0.625pA=9,600) and Gain as 13mA (13mA/0.625uA=20,800).

Y(ma) = [ X x(Gain - Offset) . Offset} y (ZO(mA)]

16000 32000
Example: If X=16000, Y=?

16000 x (20800 —9600 20(mA

Y(mA)= (16000 ) + 9600} x [ﬁj =13(mA)

. You only need to set up the D/A conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.
2. Adjusted Curve

20mA 20mA
Current Current| 13mA Gain
output ) output
10mA ¢—Gain Mode 1
6mA \
0 % Offset
+16,000 +32,000 ’ +16,000 +32,000
Offset
Digital input Digital input

3. Devices
i X0 = On: Set the output mode of the signals at CH1 as mode 1.
i X1 = On: Set Offset value of CH1 as 6mA (9,600) and Gain value as 13mA (20,800).
i MO = On: Disable CH1 set value changing.
4. Program explanation
i When X0 = On, set CR#2 as K1 (H'0001) and the signal output mode at CH1 as mode 1 (current output
mode).
i When X1 = On, write K9,600 (Offset value of CH1) into CR#28 and K20,800 (Gain value of CH1) into
CR#34.
. When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve. Write K1
(H'1) into CR#40 b0=1 to disable CH1 set value changing.
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5.

Program example

Ladder diagram: Explanation:
X0
—l{ ToP KO K2 H1 K1 | Set CH1 as mode 1 (current output mode)
X1
— TOP KO K28 K9600 K1 Set the Offset value of CH1
TOP KO K34 |K20800| K1 Set the Gain value of CH1
X1
—I— SET MO
Mo isabl I hangi
- — ToP KO K40 H1 K1 Disable CH1 set value changing

2.8 Applications
2.8.1 Analog Current Output

1.

2-12

Explanation

. Assume there is an equipment that requires PLC to convert the digital signals into current OmA ~ 20mA
for controlling the equipment through its analog terminals.

. Set the output signals of the D/A module as mode 1, i.e. the current output mode (OmA ~ 20mA)

Devices

. DO: target current output value of CH1

. D40: digital value converted corresponding to the target output current of CH1

Wiring

. Connect the analog input terminal on the equipment to CH1 of DVP04DA-E2 (as shown below).

Current output

0OmA~20mA CH1 VO1 < CH1
101

P AG ‘—Qj

FE 77

AC motordrive, = Shielded cable ‘
recorder,
scale valve...

Program explanation

. When PLC goes from STOP to RUN, set CH1 as current output mode 1(OmA ~ 20mA)

. In the current output mode 1, the value range 0 ~ 20mA corresponds to KO ~ K32,000. DO is the target
current output value of CH1, which should be multiplied with 1600 (i.e. 20/32,000 = 1/1,600) to obtain the
digital output value. Multiply the value in DO with 1,600 and store the value obtained into data register
D40 for DVP04DA-E2 to convert the digital value into analog current output.

Example program

Ladder diagram: Explanation:
M1002
11—  TO KO K2 H1 K1 Set CH1 as mode 1 (current output mode)
M1000 i
- MUL DO K1600 | D40 DO is the target current output value of CH1
T D40 is the corresponding digital value of
MOV | D40 | D9900 target output current specified in DO
END
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2.8.2  Controlling the Speed of AC Motor Drive

1. Description

. VFD-B series AC motor drive offers analog input terminal AUI/ACM for accepting external analog voltage
-10V ~ 10V to control the FWD/REV frequency -50Hz ~ 50Hz of VFD-B. Therefore, you can use
DVPO0O4DA-E2 for controlling the speed of the AC motor drive.

. Set the output signals of D/A module as mode 0, i.e. the voltage output mode (-10V ~ 10V).

2. Devices

. DO: the target frequency of VFD-B (FWD/REV frequency -50Hz ~ 50Hz).
. D40: the corresponding digital value of target output voltage at CH1

3. Wiring

. Connect the analog input terminal AUI/ACM on VFD-B to CH1 of DVP04DA-E2 (as shown below).

VFD-B

AUI

ACM

AC motordrive

4. Program explanation

Voltage output
-10V~+10V

CH1

= Shielded cable

FE

VO1 <J‘ r—CH1
101
A1,

. When PLC goes from STOP to RUN, set CH1 as voltage output mode (mode 0).

. In the voltage mode of DVPO4DA-E2, the value range -10V ~ 10V corresponds to K-32000 ~ K32,000. DO
is the target frequency for VFD-B (FWD/REYV frequency -50Hz ~ 50Hz), which should be multiplied with
640(i.e. 50/32,000 = 1/640) to obtain the digital output value. Multiply the value in DO with 640 and store
the value obtained into D40 for DVPO4DA-E2 to convert the digital value into voltage output, so as to
control the frequency of VFD-B

5.  Program example
Ladder diagram:

DVP-ES2 Module Manual

M1002
— - TO KO K2 HO K1
M1000
HT MUL DO K640 D40
| MoV D40 | D9900
END

Explanation:
Set as mode 0 (voltage output mode)

DO = the target frequency of VFD-B (REV /
FWD frequency -50Hz ~ 50Hz). Store the
operational result into D40.

D40 is the corresponding digital value of
target frequency specified in DO.
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3 Mixed Analog Input/Output Module DVPO6XA-E2

3.1 The A/D and D/A Conversion

In industrial automation, many measuring units are transmitted by analog signals. The most frequently adopted range
for t he signals are voltage -10 ~ +10V and current -20 ~ +20mA. To use the analog signals as the parameters for PLC
operations, you have to convert them into digital values first. Furthermore, many control signals are analog signals.
The most frequently adopted range for the signals are voltage -10V ~ +10V and current 0 ~ 20mA. Therefore, the data
in the PLC have to be converted into analog signals for controlling the peripheral devices.

For example, the voltage -10 ~ 10V is first converted into values -32,000 ~ +32,000 by an XA module, and the PLC
will read/write the control registers (CR) in the XA module. The signals sent back to the PLC for operations will be
digital K-32,000 ~ K32,000. In addition, data -32,000 ~ +32,000 in the PLC are converted into voltage -10V ~ +10V by
an XA module. The output voltage can therefore be used for controlling the peripheral analog devices.

3.2 Introduction

The data in DVP0O6XA-E2 mixed analog input/output module receives external 4 points of analog input signals
(voltage or current) and converts them into 16-bit digital signals. For the analog signal output, DVPO6XA-E2 receives
2 groups of 16-bit digital data coming from the PLC MPU and converts the digital data into 2 points of analog output
signals (voltage or current). The MPU can read/write the data in the module by using FROM/TO instructions or
D9900~D9999 in the program.

For the analog signal input, you can select voltage input or current input by the wiring. Range for voltage input: £10V
(x32,000). Range for current input: £20mA (x32,000).

For the analog signal output, you can select voltage output or current output by the wiring. Range for voltage output:
+10V (x32,000). Range for current output: OmA ~ 20mA (0 ~ +32,000).

3.3 Product Profile and Outline
3.3.1 DVPO6XA-ES?2

@—p =

g lololololoirelewiolulo)
“al
— i
@
@\E POOVTODODCOD
= S —
62 L
N : g
®
Unit: mm
1. Connection port for extension unit/module 6. Terminals
2. DIN rail (35mm) 7. Mounting hole
3. Model name 8. Fixing clip for extension unit/module
4. POWER, ERROR, A<D indicators 9. Mounting port for extension unit/module
5. DIN rail clip
I/O terminals

V14 11+ VI vo+ 12+ |vi2=lv3+] 13+VI3=|Va+] 14+ VI 4
ﬂ A—>D! ]

D — A

1 DC IN I 1
24viov | @ [FE [FE|FE|VO1|I01] AG VO2]102] AG]|
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3 Mixed Analog Input/Output Module DVPO6XA-E2

3.4 External Wiring

Voltage input

-10V~+10V o CH1 104.7K CH1
. Vi+ Q M 1 | I>
*3= 1+ _%—I T104.7K|
- VI1- J7
= Shielded cable*1
AG
Currentinput
) ~ CH4 104.7K CH4
20mA~+20mA ! 7 AW 1 {}
14+ ‘W—I T104.7K|
V14-
____J J7
= Shielded cable*1 AG
Voltage output
*5 -10V~+10V
: VO1 <+ cHs
101 —l o~
i ) AG
AC motordrive, = Shielded cable*1 ,J,
recorder,
scale valve... Current output cHe
OmA~20mA Vo2 <J—cHs
102
AGH— <|J
AC motordrive, = Shielded cable*4
recorder,
scale valve...
@Terminal of @
ower module L L —>
P Ceomy ov LT | pcoc 15V
@] T o4y l converter JrAC—;lsv

Class 3 grounding
(1009 orless)

*1-
*2:
*3:

connect the wiring to 0.1 ~ 0.47uF 25V capacitor.
*4:
*5:

connect the wiring to 0.1 ~ 0.47uF 25V capacitor.

*6: Please connect the

: When performing analog input, please isolate other power wirings.
When the XA module is connected to current signals, make sure you short-circuit "V+” and “I+” terminals.
If the ripples at the loaded input terminal are too significant that causes noise interference on the wiring,

When performing analog output, please isolate other power wirings.
If the ripples at the loaded output terminal are too significant that causes noise interference on the wiring,

terminal on both the power module and XA module to the system earth point and

ground the system contact or connect it to the cover of power distribution cabinet.

3-2
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3.5 Specifications

DVPO6XA-E2

Analog/Digital (A/D)

Voltage input

Current input

Power supply voltage

24 VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%)

Connector

European standard fixed terminal block (Pin pitch: 5mm)

Analog input channel 4 channels

Range of analog input +10V 5V +20mA 0~20mA 4~20mA

Range of digital conversion +32,000 +32,000 +32,000 0~32,000 0~32,000

g"aig'/ LR ) 30, +32,384 +32,384 -384~+32,384 | -384~+32,384

Resolution 14 bits 14 bits 14 bits 13 bits 13 bits
20Vv/64000 10V/64000 40mA/64000 20mA/32000 16mA/32000

Input impedance > 200 KQ 250Q

Overall accuracy

+0.5% when in full scale (25°C, 77°F)
+1% when in full scale within the range of 0 ~ 55°C (32 ~ 131°F)

Response time

3 ms / all channels

Isolation

Optical coupler isolation between digital circuits and analog circuits. No isolation among
analog channels.

500VDC between digital circuits and Ground

500VDC between analog circuits and Ground

500VDC between analog circuits and digital circuits

500VDC between 24VDC and Ground

Range of absolute input

+15V | +32mA

Digital data format

16 significant bits out of 16 bits are available; in 2's complement

Average Function

Supported. Available for setting up average times in CR#8 ~ CR#11. Range: K1 ~ K100.

Self-diagnosis

Upper and lower bound detection in all channels

Series connection to DVP-PLC
MPU

The modules are numbered from 0 to 7 automatically by their distance from MPU. Max. 8
modules are allowed to connect to MPU and will not occupy any digital /0 points.

A/D conversion curve
(Default: mode 0)

Mode 0 (H'0000): (-10V ~ +10V) Mode 1 (H'0001): (-5V ~ +5V)
+32384 +32384

+32000

Digital
output

-10v

+16000

Digital
output

-5V

+32000

+16000

0 5V 0 2.5V
iov 5V
Offset  Gain Offset  Gain
—-16000 | -16000
-32000 Voltage input -32000 Voltage input

-32384

-32384

Mode 2 (H'0002):
+32384
+32000

Digital

output +16000

(OV~+10V)

5V

-384[ N\

ov

Offset  Gain

Voltage input

Digital
output

Mode 3 (H'0003): (OV~+5V)

+32384

+32000

+16000

2.5V

-384| \
Offset

5V

Gain

Voltage input

DVP-ES2 Module Manual
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3 Mixed Analog Input/Output Module DVPO6XA-E2

DVPO6XA-E2

Analog/Digital (A/D)

Voltage input Current input

A/D conversion curve
(Default: mode 0)

Mode 4 (H'0004): (-20mA~ +20mA) Mode 5 (H’0005): (0 ~ +20mA)

+32384, +32384
+32000 +32000
Digital Digital
output +16000 output +16000
-20mA 0 10mA 0 10mA
20mA -384 \ 20mA
Offset  Gain Offset  Gain
|—-16000 Currentinput
Current input
-32000

-32384

Mode 6 (H'0006): (+4mA ~ +20mA) Mode -1 (H'’FFFF): Channel unavailable. Average
:ggggg value and present value of input channels will be
displayed as 32767(H'7FFF)

Digital
output | 416000

0 12mA
-384 [~ ?4mA 20mA

Currentinput

Digital/Analog (D/A)

Voltage output | Current output

Analog output channel 2 channels

Range of analog output -10V ~ 10V 0~ 20mA 4mA ~ 20mA

Range of digital conversion -32,000 ~ +32,000 0 ~ +32,000 0 ~ +32,000

(';";;'/ Min. input range of digital | 5, 765 _ 35 767 0~ +32,767 -6,400 ~ +32,767

Resolution 14 bits 14 bits 14 bits
20V/64000 20mA/32000 16mA/32000

Output impedance

0.5Q or lower

Overall accuracy

+0.5% when in full scale (25°C, 77°F);
+1% when in full scale within the range of (0 ~ 55°C, 32 ~ 131°F)

Response time

3 ms/ all channels

Max. output current

20mA (1KQ ~ 2MQ)

Tolerance load impedance

- 0 ~ 500Q

Digital data format

16 significant bits out of 16 bits are available; in 2's complement

Optical coupler isolation between digital circuits and analog circuits. No isolation among
analog channels.
500VDC between digital circuits and Ground

I £ 500VDC between analog circuits and Ground
500VDC between analog circuits and digital circuits
500VDC between 24VDC and Ground
Protection Voltage output is protected by short circuit. Short circuit lasting for too long may cause

damage on internal circuits. Current output can be open circuit.

3-4
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3 Mixed Analog Input/Output Module DVPO6XA-E2

Digital/Analog (D/A) Voltage output Current output
Mode 0 (H’0000): (-10V ~ +10V) Mode 1 (H’0001): (OmA ~ +20mA)
10v 20mA f
Voltage
ot sv¢—cain gL:Jtrprﬁtm 10mag—Cain
-32,000 0 +32,76
-32,768 +16,000 +32,000 ! 0 . £16.000 . 32 (;202’767
Offset :\ffset ' '
[~ -5V Digital input
D/A conversion curve —
(Default: mode 0) gy Doratineut
Mode 2 (H'0002): (+4mA ~ +20 mA) Mode -1 (H'FFFF): Channel unavailable.
20mA The channel is disabled. Output voltage = 0O;
output current = 0.
current] 12mad_Gain
output
‘V\ | | +32,767
-6,400 0 +16,000 +32,000
Offset
Digital input
. 1. Operation: 0°C ~ 55°C (temperature), 50 ~ 95% (humidity), pollution degree 2
CIEEUE S E 2. Storage: -25°C ~ 70°C (temperature), 5 ~ 95% (humidity)
L . . International standards: IEC61131-2, IEC 68-2-6 (TEST Fc) / IEC61131-2 & IEC 68-2-27
Vibration/shock immunity (TEST Ea)

Power Supply

Max. rated power consumption | 24V DC (20.4 ~ 28.8V DC) (-15% ~ +20%), 3W, supplied by external power source

3.6 CR (Control Register)
3.6.1 CRinDVPO6XA-E2

DVPO6XA-E2

CR# Attrib. Register content

Description

#0 YES| R | Model name

Set up by the system:
DVP0O6XA-ES2 model code = H'00C4

#1 YES| R | Firmware version

Display the current firmware version in hex.

#2 | YES|R/W | CH1 Input mode setting

Input mode: Default = H’'0000. Take CH1 for example:
Mode 0 (H’0000): Voltage input (-10V ~ +10V).

#3 | YES|R/W | CH2 Input mode setting

Mode 1 (H'0001): Voltage input (-5V ~ +5V).
Mode 2 (H’0002): Voltage input (OV ~ +10V).

#4 | YES|R/W | CH3 Input mode setting

Mode 3 (H’0003): Voltage input (OV ~ +5V).
Mode 4 (H'0004): Current input (-20mA ~ +20mA).
Mode 5 (H'0005): Current input (OmA ~ +20mA).

#5 | YES | R/W | CH4 Input mode setting

Mode 6 (H’0006): Current input (4mA ~ +20mA).
Mode -1 (H'FFFF): Channel 1 unavailable.

#6 | YES|R/W | CH5 output mode setting

Output mode: Default = H'0000. Take CH5 for example:
Mode 0 (H’0000): Voltage output (-10V ~ +10V).

#7 | YES|R/W | CH6 output mode setting

Mode 1 (H'0001): Current output (OmA ~ +20mA).
Mode 2 (H'0002): Current output (4mA ~ +20mA).
Mode -1 (H'FFFF): Channel 5 unavailable.

#8 |YES|R/W | CH1 average times

#9 |YES|R/W | CH2 average times

Set average times at CH1 ~ CH4:

#10 |YES|R/W | CH3 average times

Range = K1 ~ K100

#11 |YES|R/W | CH4 average times

Default = K10

#12 | NO | R | CH1 average input value
#13 | NO | R | CH2 average input value . . _
1A NO | R | CH3 average input value Average value of input signals at CH1 ~ CH4
#15 | NO | R | CH4 average input value
#18 ~ #19 Reserved
#20 | NO | R | CH1 presentinput value
#21 | NO | R | CH2 present input value . . _
420 NO | R | CH3 present input value Present value of input signals at CH1 ~ CH4
#23 | NO | R | CH4 present input value
#24 ~ #27 Reserved

DVP-ES2 Module Manual
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3 Mixed Analog Input/Output Module DVPO6XA-E2

. BilEeesaiEe Description
CR# Attrib. Register content
#28 |YES|R/W | Adjusted Offset value of CH1 Set the adjusted Offset value of Chl ~ Ch4. Default = KO
#29 | YES|R/W | Adjusted Offset value of CH2 _— .
j, Definition of Offset at Chl ~ Ch4 in DVPO6XA-E2:
#30 | YES|R/W | Adjusted Offset value of CH3 The corresponding voltage (current) input value when the digital
#31 | YES|R/W | Adjusted Offset value of CH4 output value =0
Set the adjusted Offset value of Ch5 ~ Ch6. Default = KO
#32 | YES|R/W | Adjusted Offset value of CH5
Definition of Offset at Ch5 ~ Ch6 in DVPO6XA-E2:
#33 | YES|R/W | Adjusted Offset value of CH6 The corresponding voltage (current) output value when the
digital input value = 0
#34 | YES|R/W | Adjusted Gain value of CH1 Set the adjusted Gain value of CH1 ~ CH4. Default = K16,000
#35 | YES |R/W | Adjusted Gain value of CH2 - . .
Ju In valu Definition of Gain at Ch1~Ch4 in DVPOBXA-E2:
#36 | YES|R/W | Adjusted Gain value of CH3 The corresponding voltage (current) input value when the digital
#37 | YES |R/W | Adjusted Gain value of CH4 output value = 16,000
Set the adjusted Gain value of Ch5 ~ Ch6. Default = K16,000
#38 | YES|R/W | Adjusted Gain value of CH5
Definition of Gain at Ch5 ~ Ch6 in DVPO6XA-E2:
#39 | YES|R/W | Adjusted Gain value of CH6 The corresponding voltage (current) output value when the
digital input value = 16,000
#40 |YES|R/W S?Onhcigﬁgaset value changing Prohibit set value changing in CH1 ~ CH4
#41 NO | R/W | Function: Save all the set values | Save all the set values, Default =H'0000
#42 NO | R/W | Function: Return to default setting | Set all values to default setting, Default = H'0000
423 | Nno | R | Error status rl?wf)?elzsitr?frofr%;’:icc))rrl]ng all error status. See the table of error status for
#44 ~ #99 Reserved
#100 |YES |R/W ggtnei[tlg;] Enable/Disable limit Enable/Disable the upper and lower bound detection function.
#101 | NO | R/W | Upper and lower bound status Display the upper and lower bound value, Default =H'0000
#102 |YES |R/W | Set value of CH1 upper bound
#103 |YES | R/W | Set value of CH2 upper bound
#104 |YES|R/W | Set value of CH3 upper bound - .
#105 | YES |R/W | Set value of CH4 upper bound Set value of CH1~CH6 upper bound. Default: K32,000
#106 |YES |R/W | Set value of CH5 upper bound
#107 |YES |R/W | Set value of CH6 upper bound
#108 |YES |R/W | Set value of CH1 lower bound
#109 |YES|R/W | Set value of CH2 lower bound
#110 | YES |R/W | Set value of CH3 lower bound .
#111_|YES [R/W | Set value of CHZ lower bound Set value of CH1~CH6 lower bound. Default: K-32,000
#112 |YES |R/W | Set value of CH5 lower bound
#113 |YES | R/W | Set value of CH6 lower bound
#114 | YES | R/W | Output update time of CH5 . _
#115 |YES |R/W | Output update time of CH6 Set output update time of CH5 ~ CH6
#116 ~ #117 Reserved
LV output mode setting of Ch5 ~ | Set the output mode of CH5~CH6 when the power is at LV (low
#118 | YES|R/W Ché voltage) condition. Default=0
Symbols:

YES: When CR#41 is set to H'5678, the set value of CR will be saved. NO: Set value will not be saved
R: Able to read data by FROM instruction, W: Able to write data by using TO instructions

For voltage input ModeO/Mode2: 0.3125mV = 20V/64,000 = 10V/32,000.

For voltage input Model/Mode3: 0.15625mV = 10V/64,000 = 5V/32,000

For current input Mode4/Mode5: 0.625uA = 40mA/64,000 = 20mA/32,000

For current input Mode6: 0.5pA = 16mA/32,000

For voltage output ModeO: 0.3125mV = 20V/64,000
For current output Model: 0.625pA = 20mA/32,000
For current output Mode2: 0.5uA = 16mA/32,000

3-6
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3 Mixed Analog Input/Output Module DVPO6XA-E2

3.6.2

Explanation of CR

CR#0: Model name

[Explanation]
1. DVPO6XA-E2 model code = H'00CA4.
2. You can read the model name in the program to see of the extension module exists.

CR#1: Firmware version

[Explanation]
Display the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

CR#2, 3, 4, 5: CH1 ~ CH4 input mode setting

[Explanation]
Set the working mode of the input channels of the analog input/output module. There are 8 modes for
each channel which can be set up separately.
When you set CH1 as mode 1 (H'0001) CR#2 has to be set as H'0001. The default setting = H'0000. Take
CH1 as example:

Mode 0 (H'0000): Voltage input (-10V ~ +10V).

Mode 1 (H'0001): Voltage input (-5V ~ +5V).

Mode 2 (H’0002): Voltage input (OV ~ +10V).

Mode 3 (H'0003): Voltage input (OV ~ +5V).

Mode 4 (H'0004): Current input (-20mA ~ +20mA).

Mode 5 (H'0005): Current input (OmA ~ +20mA).

Mode 6 (H'0006): Current input (+4mA ~ +20mA).

Mode -1(H'FFFF): Channel 1 unavailable..

CR#6, 7: CH5 ~ CH6 output mode setting

[Explanation]
Set the working mode of the output channels of the analog input/output module. There are 4 modes for
each channel which can be set up separately.
When you sett CH5 as mode 1 (H'0001) CR#6 has to be set as H'0001. The default setting = H'0000. Take
CH5 as example:

Mode 0 (H'0000): Voltage output (-10V ~ +10V).

Mode 1 (H'0001): Current output (OmA ~ 20mA).

Mode 2 (H'0002): Current output (4mA ~ 20mA).

Mode close (H'FFFF): Channel 5 unavailable.

CR#8, 9, 10, 11: CH1 ~ CH4 average times

[Explanation]

1. The average times of the signals at CH1 ~ CH4.

2.  Setup range for DVPO6XA-E2: K1 ~ K100. Default = K10. If the set value exceeds K100, the value
will be set as K100; if the set value is lower than K1, the set value will be set as K1

CR#12, 13, 14, 15: Average input values at CH1 ~ CH4

[Explanation]

The average value of the signals at CH1 ~ CH4 is calculated according to the average times set in CR#8
~ CR#11. For example, if the set value in CR#8 ~ CR#11 is K20, the content in CR#12 ~ CR#15 will be
the average of the most recent 20 signals in CH1 ~ CH4

CR#20, 21, 22, 23: Present input value at CH1 ~ CH4

[Explanation]
Display the present value of input signals at CH1 ~ CH4.

CR#28, 29, 30, 31: Adjusted Offset value of CH1 ~ CH4

[Explanation]
1. Setthe adjusted Offset value of CH1 ~ CH4, which represents the voltage (current) input value
corresponds to digital value 0.
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2.  Default setting = KO.

CR#32, 33: Adjusted Offset value of CH5 ~ CH6

[Explanation]

1. Setthe adjusted Offset value of CH5 ~ CH6, which represents the voltage (current) output value
corresponds to digital value O

2.  Default setting = KO.

CR#34, 35, 36, 37: Adjusted Gain value of CH1 ~ CH4

[Explanation]

1. Set the adjusted Gain value of CH1 ~ CH4, which represents the voltage (current) input value
corresponds to digital value 16,000.

2. Default setting = K16,000.

CR#38, 39: Adjusted Gain value of CH5 ~ CH6

[Explanation]

1. Setthe adjusted Gain value of CH5 ~ CH6, which represents the voltage (current) output value
corresponds to digital value 16,000.

2.  Default setting = K16,000.

CR#40: Function: Set value changing prohibited, Default = H'0000
[Explanation]

Description

bit0 b0=0, CH1 changing allowed; b0=1, CH1 changing prohibited
bitl b1=0, CH2 changing allowed; b1=1, CH2 changing prohibited
bit2 b2=0, CH3 changing allowed; b2=1, CH3 changing prohibited
bit3 b3=0, CH4 changing allowed; b3=1, CH4 changing prohibited
bit4 b4=0, CH5 changing allowed; b4=1, CH5 changing prohibited
bit5 b5=0, CH6 changing allowed; b5=1, CH6 changing prohibited
bit6 ~ bitl5 Reserved

Relative Parameters
CR#2 ~ CR#5 Input mode setting at CH1 ~ CH4
CR#6 ~ CR#7 Output mode setting at CH5 ~ CH6

CR#8 ~ CR#11 Average times of CH1 ~ CH4

CR#28 ~ CR#33 | Adjusted Offset value of CH1 ~ CH6
CR#34 ~ CR#39 | Adjusted Gain value of CH1 ~ CH6
CR#42 Return to default setting

CR#100 Function: Enable/Disable limit detection
CR#102~CR#107 | Set value of CH1~CH®6 upper bound
CR#108~CR#113 | Set value of CH1~CH®6 lower bound
CR#114~CR#115 | Output update time of CH5~ CH6
CR#118 LV output mode setting of Ch5 ~ Ch6

CR#41: Function: Save all the set values. Default=H’0000

[Explanation]
Save function setting. Save all the set values to the internal flash memory. When saving is completed,
CR#41 will be set to H'FFFF.

Set value Function
HO No action
HFFFF Saving completed
H5678 Saving enabled.

Note: Default setting = HO. When set value = H'5678, saving will be enabled, and CR#41 will be set to
H'FFFF when saving is completed. If the set value is not H'5678, the set value will remain H'0. For
example, input K1 into CR#41, and the value will remain H'0.
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CR#42: Function: Return to default setting. Default = HO000
[Explanation]

Description

bit0 b0=0, no action on CH1; b0=1, set CH1 to default setting
bitl b1=0, no action on CH2; b1=1, set CH2 to default setting
bit2 b2=0, no action on CH3; b2=1, set CH3 to default setting
bit3 b3=0, no action on CH4; b3=1, set CH4 to default setting
bit4 B4=0, no action on CH5; b4=1, set CH5 to default setting
bit5 B5=0, no action on CH6; b5=1, set CH6 to default setting
bit6 ~ bit15 Reserved

Note: Set designated bit as 1 and the corresponding channel will be returned to default setting. When
setting is completed, the value will be set to 0. If CR#40(Set value changing prohibited) is enabled, the
default setting in CR#42 will be invalid, and all set values will remain unchanged. Error Code hit 12 of
CR#43 will be set to 1.

Relative Parameters

CR#2 ~ CR#5 Input mode setting of CH1 ~ CH4
CR#6 ~ CR#7 Output mode setting at CH5 ~ CH6
CR#8 ~ CR#11 Average times of CH1 ~ CH4

CR#28 ~ CR#33

Adjusted Offset value at CH1 ~ CH6

CR#34 ~ CR#39

Adjusted Gain value at CH1 ~ CH6

CR#100

Function: Enable/Disable limit detection

CR#102~CR#107

Set value of CH1~CH6 upper bound

CR#108~CR#113

Set value of CH1~CH6 lower bound

CR#114~CR#115

Output update time of CH5 ~ CH6

CR#118

LV output mode setting

CR#43: Error status. Default=H'0000

[Explanation]
CR#43: error status value. See the table below:
Description
Power Supply error
Hardware error
Upper / lower limit error
CH1 Conversion error
CH2 Conversion error
CH3 Conversion error
CH4 Conversion error
CH5 Conversion error
bit8 K256 (H'100) CH6 Conversion error
bit9 K512(H’'0200) Mode setting error
bit10 K1024(H'0400) | Average times error
bit11 K2048(H’'0800) Upper / lower bound setting error
bit12 K4096(H’1000) Set value changing prohibited
bit13 K8192(H’2000) Communication breakdown on next module
bit14 ~ bit15 Reserved

#” Note: Each error status is determined by the corresponding bit (b0 ~ b13) and there may be more
than 2 errors occurring at the same time. 0 = normal; 1 = error

bitO | K1 (H1)
bitl K2 (H'2)
bit2 K4 (H'4)
bit3 | K8 (H'8)
bit4 | K16 (H'10)
bits | K32 (H'20)
bit6 | K64 (H'40)
bit7 K128 (H'80)

CR#100: Function: Enable/Disable limit detection
[Explanation]

Description
bit0=1 Enable CH1 limit detection
bit1=1 Enable CH2 limit detection
bit2=1 Enable CH3 limit detection
bit3=1 Enable CH4 limit detection
bit4=1 Enable CH5 limit detection
bit5=1 Enable CH6 limit detection
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3 Mixed Analog Input/Output Module DVPO6XA-E2

Description
bité ~ bit7 Reserved
bit8=1 Enable upper/lower bound limitation function on CH5.
bit9=1 Enable upper/lower bound limitation function on CH6
bit12 ~ bit15 Reserved

CR#101: Upper and lower bound status
[Explanation]

Description
bit0=1 CH1 exceeds lower bound
bit1=1 CH2 exceeds lower bound
bit2=1 CHS3 exceeds lower bound
bit3=1 CH4 exceeds lower bound
bit4=1 CH5 exceeds lower bound
bit5=1 CH6 exceeds lower bound
bit6 ~ bit7 Reserved
bit8=1 CH1 exceeds upper bound
bit9=1 CH2 exceeds upper bound
bit10=1 CH3 exceeds upper bound
bit11=1 CH4 exceeds upper bound
bit12=1 CHS5 exceeds upper bound
bit13=1 CH6 exceeds upper bound
bit14 ~ bitl5 Reserved

CR#102, 103, 104, 105, 106, 107: Set value of CH1 ~ CH6 upper bound

[Explanation]
Set the upper bound value of CH1 ~ CH6. Default: K32,000

CR#108, 109, 110, 111, 112, 113: Set value of CH1 ~ CH6 lower bound

[Explanation]
Set the lower bound value of CH1 ~ CH6. Default: -32,000

CR#114, 115: Output update time of CH5~ CH6
[Explanation]

Unit: 100ms
Range Default
1~100 (0.1s~10s) O(unavailable)
[} A Rsew g £ 200 20000/ Swop u M 1OV [} A Rsew g £ cMa0r 20000/ Swp U W@ 1OV
AN = 154.0000000000s 1/AX = 5.1546Hz J[ 53] =0V | AN = 104.0000000000s 175X = §.B158Hz A3 = 0.0V |
a0 el ol I 00 N IV P ¥ T
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3 Mixed Analog Input/Output Module DVPO6XA-E2

CR#118: LV output mode setting of CH5 ~ CH6. Default=0

[Explanation]

CR[118]=0: When the power is at LV (low voltage) condition, the output performs natural discharge.

CR[118]=1: When the power is at LV condition, set the output value as 0. See the curve below:
CR[118]=0

o

I.\u"
CR[118]=1

av

ov
3.6.3  Explanation on Special Registers D9900~D9999

When ES2 MPU is connected with modules, registers D9900~D9999 will be reserved for storing values from
modules. You can apply MOV instruction to operate values in D9900~D9999.

When ES2 MPU is connected with DVP0O6XA-E2, the configuration of special registers is as below:

Module#0 | Module#1 | Module#2 | Module#3 | Module#4 | Module#5 | Module#6 | Module#7 Description
D1320 D1321 D1322 D1323 D1324 D1325 D1326 D1327 Model Code
D9900 D9910 D9920 D9930 D9940 D9950 D9960 D9970 | CH1 average

input value
D9901 D9911 D9921 D9931 D9941 D9951 D9961 D9971 | CH2 average
input value
D9902 D9912 D9922 D9932 D9942 D9952 D9962 D9972 | CH3 average
input value
D9903 D9913 D9923 D9933 D9943 D9953 D9963 D9973 | CHA4 average
input value
D9904 D9914 D9924 D9934 D9944 D9954 D9964 D9974 | CHS5 output
value
D9905 D9915 D9925 D9935 D9945 D9955 D9965 D9975 | CHS6 output
value

1.  D9900~D9999 are average input values of CH1 ~ CH6 and the average times is K1~K100. When the average
times is set to K1, the values displayed in D9900~D9999 are current values. You can use: 1. ES_AIO
Configuration Function of WPLSoft (refer to 3.8 Applications in this manual) or 2. FROM/TO instructions
(CR#8~CR#11) to set the average times as K1

2. Example:

Ladder diagram: Explanation:
M1000 i
| mov | D9900 DO Save CHL1 average input value of Module#0
to DO
| MoV b2 D9914 Set CHS5 output value of Module#1 as D2
| Set CH6 output value of Module#2 as
MOV | K30000| D9925 K30000

3.7 A/D and D/A Conversion Curve
3.7.1  Adjusting A/D Conversion Curve of CH1 ~ CH4

You can adjust the conversion curves according to the actual needs by changing the Offset value (CR#28 ~ CR#31)
and Gain value (CR#34 ~ CR#37).

Gain (in DVP0O6XA-E2): The voltage (current) input value corresponds to digital value 16,000.

Offset (in DVPO6XA-E2): The voltage (current) input value corresponds to digital value O.
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®  For voltage input ModeO/Mode2: 0.3125mV = 20V/64,000 = 10Vv/32,000
Equation:

16000x| 2™ 1 32000 - Offset
10(V)

Y= (Gain - Offset)
Y=Digital value, X=Voltage input
®  For voltage input Mode1l/Mode3: 0.15625mV = 10V/64,000 = 5V/32,000

Equation:
X(V) 32000 Offset]
5(V) _
(Gain - Offset)

16000 x (
Y=Digital value, X=Voltage input
®  For current input Mode4/Mode5: 0.625uA = 40mA/64,000 = 20mA/32,000
Equation:

16000x| XMA) | 35000 Offset
V= 20(mA)
- (Gain - Offset)

Y=Digital value, X= Current input
®  For current input Mode6: 0.5uA = 16mA/32,000
Adopt the equation of current input mode4/mode5, substitute Gain for 19,200(12mA) and Offset for
6,400(4mA)
Equation:

16000x| X (M) 35000 - 6400
V= 20(mA)
- (19200 -6400)

Y=Digital value, X= Current input

Y =

1. Voltage input mode
® Mode 0 (H'0000): (-10V ~ +10V)

+32384

+32000
Digital
output +16000
-10v 0 sV
iov
Offset  Gain
|—-16000
—
-32000 Voltage input
-32384
Mode 0 of CR#2~ CR#5 -10V ~ +10V, Gain = 5V (16,000), Offset = 0V (0).
Gain (CR#34 ~ CR#37) The voltage input value corresponds to digital value 16,000.
Offset (CR#28 ~ CR#31) The voltage input value corresponds to digital value O.
Range of digital conversion -32,000 ~ +32,000
Max./Min. output range of digital data | -32,384 ~ +32,384
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® Mode 1 (H'0001): (-5V ~ +5V)
+32384
+32000
Digital
output +16000
-5V 0 2.5V
5V
Offset  Gain
—-16000
— >
-32000 Voltage input
-32384
Mode 1 of CR#2~ CR#5 -5V ~ +5V, Gain = 2.5V (16,000), Offset = OV (0).
Gain (CR#34 ~ CR#37) The voltage input value corresponds to digital value 16,000.
Offset (CR#28 ~ CR#31) The voltage input value corresponds to digital value O.
Range of digital conversion -32,000 ~ +32,000
Max./Min. output range of digital data | -32,384 ~ +32,384
® Mode 2 (H'0002): (OV~+10V)
+32384
+32000
Digital
output +16000
0 5V
-384) 10V
Offset  Gain
Voltage input
Mode 2 of CR#2~ CR#5 0V ~ +10V, Gain = 5V (16,000), Offset = OV (0).
Gain (CR#34 ~ CR#37) The voltage input value corresponds to digital value 16,000.
Offset (CR#28 ~ CR#31) The voltage input value corresponds to digital value O.
Range of digital conversion 0 ~ 32,000
Max./Min. output range of digital data | -384 ~ +32,384
® Mode 3 (H'0003): (OV~+5V)
+32384
+32000
Digital
output +16000
0 2.5V
-384) 5V
Offset  Gain
—_—>

Voltage input

Mode 3 of CR#2~ CR#5

0V ~ +5V, Gain = 2.5V (16,000), Offset = OV (0).

Gain (CR#34 ~ CR#37)

The voltage input value corresponds to digital value 16,000.

Offset (CR#28 ~ CR#31)

The voltage input value corresponds to digital value O.

Range of digital conversion

0~ 32,000

Max./Min. output range of digital data

-384 ~ +32,384
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2.  Current input mode
® Mode 4 (H'0004): (-20mA~ +20mA)

+32384

+32000
Digital
output +16000
-20mA 0 10mA
20mA
Offset  Gain
|—-16000
Current input
-32000
-32384
Mode 4 of CR#2~ CR#5 -20mA ~ +20mA, Gain = 10mA (16,000), Offset = OmA (0).
Gain (CR#34 ~ CR#37) The current input value corresponds to digital value 16,000.
Offset (CR#28 ~ CR#31) The current input value corresponds to digital value 0.
Range of digital conversion -32,000 ~ +32,000
Max./Min. output range of digital data | -32,384 ~ +32,384

® Mode 5 (H'0005): (0 ~ +20mA)

+32384
+32000
Digital
output +16000
0 10mA
-384 \ 20mA
Offset  Gain
Currentinput
Mode 5 of CR#2~ CR#5 0mA ~ +20mA, Gain = 10mA (16,000), Offset = 0mA (0).
Gain (CR#34 ~ CR#37) The current input value corresponds to digital value 16,000.
Offset (CR#28 ~ CR#31) The current input value corresponds to digital value 0.
Range of digital conversion 0 ~ 32,000
Max./Min. output range of digital data | -384 ~ +32,384

®  Mode 6 (H'0006): (+4mA ~ +20mA)

+32384
+32000
Digital
output +16000
0 12mA
-384 |- ?4mA 20mA
Offset Gain
Currentinput
Mode 6 of CR#2~ CR#5 +4mA ~ +20mA, Gain = 12mA (19,200), Offset = 4mA (6,400).
Gain (CR#34 ~ CR#37) The current input value when the digital output value = 16,000.
Offset (CR#28 ~ CR#31) The current input value when the digital output value = 0.
Range of digital conversion 0~ 32,000
Max./Min. output range of digital data | -384 ~ +32,384

3.7.2  Adjusting D/A Conversion Curve of CH5 ~ CH6

You can adjust the conversion curves according to the actual needs by changing the Offset value (CR#32 ~ CR#33)
and Gain value (CR#38 ~ CR#39).
Gain (in DVPO6XA-E2): The voltage (current) output value corresponds to digital value 16,000.

3-14 DVP-ES2 Module Manual




3 Mixed Analog Input/Output Module DVPO6XA-E2

Offset (in DVP0O6XA-E2): The voltage (current) output value corresponds to digital value O.

2.

For voltage output Mode 0: 0.3125mV = 20V/64,000
Equation

Y(v)= { X x (Gain - Offset) . Offset}x(lo(v) J
16000 32000

Y= Voltage output, X= Digital value

For current output Mode 1: 0.625uA = 20mA/32,000.

Equation

Y (mA) = { X x (Gain - Offset) .\ Offset}(zo(mA)j

16000 32000
Y= Current output, X= Digital value
For current output Mode 2: 0.5uA = 16mA/32,000
Adopt the equation of current output Mode 1, substitute Gain for 19,200(12mA) and Offset for 6,400(4mA)
Equation:

¥ (ma) = { X x (19200 —6400) 6 400} X(ZO(mA)j
16000 32000

Y= Current output, X= Digital value
Voltage output mode
® Mode 0 (H'0000): (-10V ~ +10V)

1ov
Voltage
output vl _cain
-32,000 0 +32,767
-32,768 +16,000 +32,000
Offset
[~ -5V
Digital input
-10Vv
Mode 0 of CR#2~ CR#5 -10V ~ +10V, Gain = 5V (16,000), Offset = OV (0).
Gain (CR#38 ~ CR#39) The voltage output value corresponds to digital value 16,000.
Offset (CR#32 ~ CR#33) The voltage output value corresponds to digital value 0.
Range of digital conversion -32,000 ~ +32,000
Max./Min. input range of digital data | -32,768 ~ +32,767

Current output mode
® Mode 1 (H'0001): (OMA ~ +20mA)

20mA
Current
output 10mAg—Sain
| | +32,767
0\ +16,000  +32,000
Offset
Digital input
Mode 1 of CR#2~ CR#5 OmA ~ +20mA, Gain = 10mA (16,000), Offset = 0mA (0).
Gain (CR#38 ~ CR#39) The current output value corresponds to digital value 16,000.
Offset (CR#32 ~ CR#33) The current output value corresponds to digital value O.
Range of digital conversion 0 ~ +32,000
Max./Min. input range of digital data | 0 ~ +32,767
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®  Mode 2 (H'0002): (4mA ~ +20mA)

20mA

current] 12mad_Gain
output

4m i
| | +32,767

-6,400 O +16,000 +32,000
Offset
Digital input
Mode 2 of CR#2~ CR#5 4AmA ~ +20mA, Gain = 12mA (19,200), Offset = 4mA (6,400).
Gain (CR#38 ~ CR#39) The current output value corresponds to digital value 19,200.
Offset (CR#32 ~ CR#33) The current output value corresponds to digital value 6,400.
Range of digital conversion 0 ~ +32,000
Max./Min. input range of digital data | -6400 ~ +32,767

3.7.3  Adjusting A/D Conversion Curve in Voltage Input Mode 0 & Mode 2

1. Description

. Take 06XA CH1 for example. When CR#2 is set as voltage input mode (mode 0), the Offset value will be
set as OV (0) and Gain value as 5V (5V/0.3215mV=16,000), i.e. input voltage -10V ~ +10V will
correspond to values -32,000 ~ +32,000.

. When CR#2 is set as voltage input mode (mode 2), the Offset value will be set as 0V (0) and Gain value
as 5V (5V/0.3215mV=16,000), i.e. input voltage 0V ~ +10V will correspond to values 0 ~ +32,000.

. If you cannot use the default voltage input mode (mode 0 and mode 2), you can make adjustments on
the A/D conversion curve according to your actual needs. For example, Set the Offset of CH1 as 2V
(2v/0.3215mV=6,400) and Gain as 6V (6V/0.3215mV=19,200).

16000x| 2™ 32000 - Offset
10(V)

Y= (Gain - Offset)

Example: If X=6V, Y=7?
16000x| V) 32000 - 6400
10(V)

(19200 - 6400) = 16000

. You only need to set up the A/D conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

2.  Adjusted Curve

Y =

+32000 +32000
Mode 0
N
Digital Digital
output +16000 output +16000
-10V ) 5V > -19v ol 2v iy
AN 10V /\ 10V
Offset Gain Offset 5ain
--16000 | 16000
-32000 Voltage input | 32000 Voltage input

3. Devices
. X0 = On: Set the input mode of the signals at CH1 as mode 0.
. X1 = On: Set Offset value of CH1 as 2V (6,400) and Gain value as 6V (19,200).
. MO = On: Disable CH1 set value changing.

4. Program explanation

. When X0 = On, set CR#2 as KO (H'0000) and the signal input mode at CH1 as mode 0O (voltage input
mode).

. When X1 = On, write K6,400 (Offset value of CH1) into CR#28 and K19,200 (Gain value of CH1) into
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CR#24.
i When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve. Write K1
(H'1) into CR#40 b0=1 to disable CH1 set value changing.
5.  Program example

Ladder diagram: Explanation:
X0 _
-1 ToP KO K2 HO K1 Set CH1 as mode 0 (voltage input mode)
X1
— ’—|: TOP KO K28 | K6400 K1 | Setthe Offset value of CH1
TOP KO K34 |K19200 K1 Set the Gain value of CH1
X1
—I— SET MO
MO Disable CH1 set value changing
— H— ToOP KO K40 H1 K1

3.7.4  Adjusting A/D Conversion Curve in Voltage Input Mode 1 & Mode 3

1. Description

. Take 06XA CH2 for example. When CR#3 is set as voltage input mode (mode 1), the Offset value will be
set as OV (0) and Gain value as 2.5V (2.5V/0.15625mV=16,000), i.e. input voltage -5V ~ +5V will
correspond to values -32,000 ~ +32,000.

i When CR#3 is set as voltage input mode (mode 3), the Offset value will be set as 0V (0) and Gain value
as 2.5V (2.5V/0.15625mV=16,000), i.e. input voltage OV ~ +5V will correspond to values 0 ~ +32,000.

i If you cannot use the default voltage input mode (mode 1 and mode 3), you can make adjustments on
the A/D conversion curve according to your actual needs. For example, set the Offset of CH2 as 1V
(1V/0.15625mV=6,400) and Gain as 3V (3V/0.15625mV=19,200).

16000 (X(V) x 32000 Offsetj
5(V)

Y= (Gain - Offset)

Example: If X=3V, Y=

16000 [3(\’) x 32000 — 6400
5(V)

Y= (19200 — 6400) = 16000
. You only need to set up the A/D conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

2. Adjusted Curve

+32000 +32000
Mode 1
N
Digital Digital
output +16000 output +16000
o 0 25V ) ! of 1v 3v
AN 5v -5v /\ 5y
Offset  Gain Offset Gain
|--16000 —-16000
-32000 Voltage input | 32000 Voltage input

3. Devices
. X0 = On: Set the input mode of the signals at CH2 as mode 1.
. X1 = On: Set Offset value of CH2 as 1V (6,400) and Gain value as 3V (19,200).
. MO = On: Disable CH2 set value changing.
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4. Program explanation

When X0 = On, set CR#3 as K1 (H'0001) and the signal input mode at CH2 as mode 1 (voltage input
mode).

When X1 = On, write K6,400 (Offset value of CH2) into CR#29 and K19,200 (Gain value of CH2) into
CR#35.

When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve. Write K2
(H'2) into CR#40 b1=1 to disable CH2set value changing.

5. Program example

Ladder diagram: Explanation:
X0 _
-1 ToOP KO K3 H1 K1 Set CH2 as mode 1 (voltage input mode)
X1
— T TOP KO K29 K6400 K1 Set the Offset value of CH2
TOP KO K35 K19200 K1 Set the Gain value of CH2
X1
—I— SET MO
MO Disable CH2 set value changin
— 1 TOP KO K40 H2 K1 ging

3.7.5

Adjusting A/D Conversion Curve in Current Input Mode 4, Mode 5 and Mode6

1. Description

3-18

Take 06XA CH3 for example. When CR#4 is set as current input mode (mode 4), the Offset value will be
set as OmA (0) and Gain value as 10mA (10mA/0.625uA=16,000), i.e. input current -20mA ~ +20mA will
correspond to values -32,000 ~ +32,000.

When CR#4 is set as current input mode (mode 5), the Offset value will be set as OmA (0) and Gain
value as 10mA (10mA/0.625 1 A=16,000), i.e. input current OmA ~ +20mA will correspond to values 0 ~
+32,000.

When CR#4 is set as current input mode (mode 6), the Offset value will be set as 4mA

(4mA/0.625 ;1 A=6,400) and Gain value as 12mA (12mA/0.625 i A=19,200), i.e. input current 4mA ~
+20mA will correspond to values 0 ~ +32,000.

If you cannot use the default current input mode (mode 4 ~ mode 6), you can make adjustments on the
A/D conversion curve according to your actual need. For example, Set the Offset of CH3 as 8mA
(8mA/0.625pA=12,800) and Gain as 14mA (14mA/0.625uA=22,400).

16000x| X(MA) 25000 - Offset
v 20(MA)

Example: If X=14mA, Y=?

16000x| 2MA) 2500012800
20(mA)

(Gain - Offset)

Y = ) =16000

(2240012800

You only need to set up the A/D conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.
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3.7.6

Adjusted Curve

+32000 +32000
Mode 4
Digital Digital
output +16000 output +16000
-20mA 0 10mA ’ | 0 8mA [14mA
20mA -20mA 20mA
Offset  Gain Offset  Gain
|- -16000 -16000
Current input Current input
-32000 | -32000

Devices

. X0 = On: Set the input mode of the signals at CH3 as mode 4.

. X1 = On: Set Offset value of CH3 as 8mA (12,800) and Gain value as 14mA (22,400).

. MO = On: Disable CH3 set value changing.

Program explanation

. When X0 = On, set CR#4 as K4 (H'4) and the signal input mode at CH3 as mode 4 (current input mode).

. When X1 = On, write K12,800 (Offset value of CH3) into CR#30 and K22,400 (Gain value of CH3) into
CR#36.

. When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve. Write K4
(H’4) into CR#40 to disable CH3 set value changing.

Program example

Ladder Diagram: Explanation:
X0
—i— ToP KO K4 H4 K1 | Set CH3 as mode 4 (current input mode)
X1
— T ToP KO K30 [ K12800 K1 Set the Offset value of CH3
TOP KO K36 |[K22400| K1 Set the Gain value of CH3
X1
—I— SsET MO
MO Disable CH3 set value changing.
—— ToOP KO K40 H4 K1

Adjusting D/A Conversion Curve in Voltage Output Mode

Description

. Take 06XA CH5 for example. When CR#6 is set as voltage output mode (mode 0), the Offset value will
be set as 0V (0) and Gain value as 5V (5V/0.3215mV=16,000), i.e. output voltage -10V ~ 10V will
correspond to values -32,000 ~ +32,000.

. If you cannot use the default voltage output mode (mode 0), you can make adjustments on the D/A
conversion curve according to your actual need. For example, set the Offset of CH5 ~ CH6 as 2V
(2Vv/0.3215mV=6,400) and Gain as 6V (6V/0.3215mV=19,200).

Y(V)= X x(Gain —Offset)+ Offset [ 10V)
16000 32000
Example: If X:1_6000, Y="?
Y(v)= 16000><(19200—6400)+6400}X(10(\/) j _ (V)
16000 32000

. You only need to set up the D/A conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.
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2. Adjusted Curve

10V 10V
Voltage Voltage .
output ) output 6V ¢—Sain
5y $—Gain Mode 0
2V,
-32,000 0 -32,000 /\
+16,000 +32,000 ’ 0| Offset +16,000 +32,000
Offset
— -5V — -5V
Digital input Digital input
-10V —-10V

3. Devices
. X0 = On: Set the output mode of the signals at CH5 as mode 0.
. X1 = On: Set Offset value of CH5 as 2V (6,400) and Gain value as 6V (19,200).
. MO = On: Disable CH5 set value changing.
4. Program explanation
. When X0 = On, set CR#6 as KO (H'0000) and the signal output mode at CH5 as mode 0 (voltage output
mode).
. When X1 = On, write K6400 (Offset value of CH5) into CR#32 and K19,200 (Gain value of CH5) into
CR#38.
. When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve. Write
K16 (H'10) into CR#40 b4=1 to disable CH5set value changing.
5. Program example

Ladder diagram: Explanation:
X0
- 1 ToP KO K6 HO K1 Set CH5 as mode 0 (voltage output mode)
X1
— }—[ TOP KO K32 | K6400 K1 | Setthe Offset value of CH5
TOP KO K38 |K19200 K1 Set the Gain value of CH5
X1

—IH SET MO

MO . .
—— TOP KO K40 H10 K1 Disable CH5 set value changing

3.7.7  Adjusting D/A Conversion Curve in Current Output Mode 1 and Mode 2

1. Description

. Take 06 XA CH6 for example. When CR#7 is set as current output mode (mode 1), the Offset value will
be set as OmA (0) and Gain value as 10mA (10mA/0.625uA=16,000), i.e. output current OmA ~ +20mA
will correspond to values 0 ~ +32,000.

. When CR#7 is set as current output mode (mode 2), the Offset value will be set as 4mA
(4mA/0.625uA=6,400) and Gain value as 12mA (12mA/0.625uA=19,200), i.e. input current 4mA ~
+20mA will correspond to values 0 ~ +32,000.

. If you cannot use the default current output mode (mode 1 and mode 2), you can make adjustments on
the D/A conversion curve according to your actual needs. For example, set the Offset of CH6 as 6mA
(6MA/0.625uA=9,600) and Gain as 13mA (13mA/0.625uA=20,800).

Y (mA) = [ X x(Gain - Offset) ) Oﬁset}{zo(mA)j

16000 32000

Example: I_fX:16000, Y="

Y (mA) = 16000 x (20800 —9600) + 9600 | [ 20(mA)
| 16000 32000

j =13(mA)
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3 Mixed Analog Input/Output Module DVPO6XA-E2

You only need to set up the D/A conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

2. Adjusted Curve

20mA 20mA
Current Current] 13mA Gain
output ) output
10mA ¢—Gain Mode 1
6mA \
0 / Offset
+16,000 +32,000 , +16,000 +32,000
Offset
Digital input Digital input

3. Devices

X0 = On: Set the output mode of the signals at CH6 as mode 1.
X1 = On: Set Offset value of CH6 as 6mA (9,600) and Gain value as 13mA (20,800).
MO = On: Disable CH6 set value changing

4. Program explanation

When X0 = On, set CR#7 as K1 (H'0001) and the signal output mode at CH6 as mode 1 (current output
mode).

When X1 = On, write K9,600 (Offset value of CH6) into CR#33 and K20,800 (Gain value of CH6) into
CR#309.

When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve. Write
K32 (H’20) into CR#40 b5=1 to disable CH6 set value changing.

5.  Program example

Ladder diagram: Explanation:
X0
—1— Top KO K7 H1 K1 | Set CH6 as mode 1 (current output mode)
X1
— Top KO K33 K9600 K1 Set the Offset value of CH6
TOP KO K39 |K20800| K1 | Setthe Gain value of CH6
X1
—l— sET MO
i Disable CH | hangi
1 — ToP KO K40 H20 K1 isable CH6 set value changing

3.8 Applications

3.8.1

Speed Tracing of AC Motor Drive

1. Description

The multi-functional voltage output terminal (AFM) on VFD-B series AC motor drive model A offers
signals of present speed (0 ~ 50Hz) which corresponds to 0 ~ 10V analog output signals to DVPO6XA-E2,
and 06 XA will then offer analog voltage output to the voltage input terminal (AUI) on VFD-B series AC
motor drive model B, for executing auto speed tracing of the AC motor drive.

Set the input signals of CH1 as mode 2, i.e. the voltage input mode (0V ~ 10V)

Set the output signal of CH5 as mode 0, i.e. the voltage output mode (-10V ~ 10V).

2. Devices

DO: present voltage value measured

. D4: frequency of VFD-B model A

. D40: average digital value of the input signals at CH1

. D50: present digital value of input signal at CH1

. D60: corresponding digital value of output voltage at CH5
3.  Wiring

Connect the analog voltage output terminal (AFM/ACM) on VFD-B model A to CH1 of DVPO6XA-E2 and
connect the analog voltage input terminal (AUI/ACM) on VFD-B model B to CH5 of DVPO6XA-E2 (as
shown on the next page).
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3.8.2

1.

3-22

Analog output
of AC motor drive

DC 0V~10V |
CH1 104.7K CH1
AFM \I/ll: W L {>
ACM T104.7K
— — = = VI1l+ ,l,
Shielded cable
Model A *1
Volt AG
VED-B oltage output
-10V~+10V
---- CH5
AUI 3 1,
VO1 < CH5
ACM 101
L shielded cable oIS g
Model B *1

Program explanation

When PLC goes from STOP to RUN, because VFD-B model A offers analog voltage output O ~ 10VDC to
06XA, you have to set CH1 as voltage input mode (mode 2) and CH5 as voltage output mode (mode 0).
In addition, set the average times of the input signals at CH1 as 10.

Save the present digital value of the input signal measured into D50.

In the voltage input mode of 06 XA, The value range for 0 ~ 10V DC is KO ~ K32,000. Data in D50 is
3,200 times of the actual voltage value (i.e. 32,000/10 = 3,200). Divide the value in D50 by 3,200 and
store the value obtained into DO which represents the actual voltage measured.

Frequency range 0 ~ 50.0Hz corresponds to 0 ~ 10V. Multiply the value in DO with 5 and store the value
obtained into D4 which represents actual frequency value

In the voltage output mode of 06 XA, the value range for -10V ~ 10V is K-32,000 ~ K32,000. D4 is the
frequency of VFD-B model A. FWD/REV frequency -50Hz ~ 50Hz corresponds to K-32,000~ K32,000
(32,000/50 = 640). Multiply the value in D4 with 640 and store the digital value obtained into D60 which
represents the corresponding digital value of Ch5 output voltage.

Program example

Ladder diagram: Explanation:
M1002
—h— TO KO K2 K2 K1 Set CH1 as mode O
'« TO KO K8 K10 K1 Set the average times of CH1 signals as 10
ﬂﬁoﬂ MoV | p99oo | bao Store the average digital value of CH1 signals
into D40
' | FrRoM | ko k20 | Dso K1 Store the present digital value of input signals
into D50
— DIV D50 | K3200| DO D50/3200 = DO, the voltage measured
D0*5 = D4, the output frequency of VFD-B
— MUL DO K5 D4 model A
M1000
— - MuL DO K640 | D60 Multiply D4 with 640 to obtain the output value
of VFD-B Model B.
- MoV D60 | D9904
D60 is the corresponding digital value of Ch5
END output voltage.

How to Set the Module Wizard in WPLSoft

Open WPLSoft and click on il .

Ladder Toolhar X
=k sk Ak bR CED e [ ] e 1 whym AR : 4 1+ T o = B~ - Y ul He
Relay Type v R ERERESATR At D AaAdR S O Iﬁflt@ E iza f
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2. You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select “DVPO6XA-E2

Analog Input/Output Mixed Module”. Click on “Setup

& Auxiliary Design of Extension Module

HO.
v 0

" button next.

Extension Module Type

1

rz

3

35

]

|
|
|
ra |
|
|
|

(I

Reset All

3. You will then see this window.

AvVelage [1mes .
#3 CHZ Average Times Stepl
#4 CHS3 Average Times

#3 CH4 Average Times

#6 Average Value of CHI Input Bignal
#7 Average Value of CH2 Input Bignal
#3 Average Value of CHI Input Bignal
#9 Average Value of CH4 Input Bignal
#10 CHS Output Bignal Value

#11 CHE Output Bignal Value

#12 Present Watue of CHI Input Signal
#13 Present Value of CHZ Input Signal
#14 Present Vahie of CH3 Input Signal
#15 Present Vahie of CH4 Input Signal
#13 A djust OFF3ET Value of CHIL

#19 Adjust OFFSET Value of CH2

#20 Adjust OFFSET Value of CH3

#21 Adjust OFFSET Value of CH4

#12 Adjust OFFSET Value of CHS

#23 Adjust OFF3ET Value of CHo

#24 Adjust GAIH Value of CHL

#15 A djust GAIN Vahe of CH2

#26 A djust GAIN Vahe of CH3

#37 A djust GAIN Vale of CH4

#38 Adjust GAIN Vahe of CHS

#20 A djust GAIN Vahe of CHE

#30 Error Status

#31 Betup Communication Address
#32 Zetup Baud Rate

#33 Reset to Factory Betting and Authorize G
#34 3ystem Version

;l; DYPOGEA Analog InputfOutput Mixed Module E]

I” Read Register (Generate FROM Instruction)

Instruction List

r LD M1002
TOKOK! HIO0O K1

Read [nstruction

S | |
| I | = |

MLl Ll

.

Iv Write Register (Generate TO Instruction)
I Instruction of Pulse Execution

Condition

et Value
CHI |Voltage Inpwt Mode -L0V ~ +10¥ =]

CH2 [Voltage Input Mode -10¥ ~ +10Y v |
CH3 |antage Input Mode - 10V ~ +0V j

CH4 [Voltage Input Mode -10V ~ +10Y v |
CH3 [Voltage Output Mode 0¥ ~ +107 _~ |
CHé |VD1tage Cratput Mode OV ~ +10V j

[0 ~|m ~|fiooz ﬂSwz

Step3

Step5

el

Click "Add to List" to generate program codes |

Proview | LD M100Z tep4
TO K0 K1 HOO0O K1

0K ‘ Cancel |
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6.

#4 CHI Average Times

#5 CHA Average Times

#6 Average Value of CHI Input Signal
#7 Average Value of CHZ Input Signal
#2 Average Value of CH3 Input Signal
#0 Average Value of CH4 Input Signal
#10 CHS Outpt Signal Value

#11 CHA Outpnat Signal Value

#12 Present Value of CHI Input Signal
#13 Present Value of CHZ Input Signal
#14 Present Value of CHS Input Signal
#15 Present Value of CH4 Input Signal
#18 Adjust OFFZET Value of CH1

#19 Adjust OFFZET Value of CH2

#20 Adjust OFFZET Value of CH3

#21 Adjust OFF3ET Value of CH4

#22 Adjust OFFZET Value of CHS

#23 Adjust OFFZET Value of CHé

#ad Adjust GAIN Value of CHL

#a5 Adjust GAIN Value of CH2

#26 Adjust GAIN Value of CHI

H#aT Adjust GAIN Value of CH4

#22 Adjust GAIN Value of CHS

#20 Adjust GAIN Value of CHE

#30 Error Status

#31 Betup Communication A ddress
#31 Setup Baud Rate

#34 System Version

#3 CH2 Average Times Stepl

Read Instraction

Next, let's take 3.8.1 Speed tracing of AC motor drive as example.

Step 1: Select “#1 Set up Input/Output Mode”.

Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1002".

Step 3: Set CH1 ~ CH4 as “Voltage Input Mode -10V ~ +10V” and CH5 ~ CH®6 as “Voltage Output Mode 0V ~
+10V".

Step 4: Click “Preview” to check if the generated program codes are correct.

Step 5: Click “Add to List” to display the instruction codes in “Instruction List". The setup of CR#1 is
completed.

S DYPOGEA Analog InputiOutput Mixed Module 3

I” Read Register (Jenerate FROM Instraction)
—

Instruction List

LD L1002
TO K0 K1 HO000 K1

Lo =z i

Step5

P =l

3 | KN A

.

[ Instruction of Pulse Execution
Condition

[v Wit Register (Cenerate TO Instraction)

S

o ~lfm |[too

—~iStep2
Je

et Value

CHI |Voltage Input Mode -10V ~ +10¥ v |

CH2 [Voltage Input Mode -10V ~ +10¥ v |

CH3 [Voltage Input Mode -10V ~ +10¥ v |

CH4 [Voltags Input Mode -10V ~ +10V v |

CH3 ‘antage Output Mode OV ~ +10V j

CH& ‘Voltage Cutput Mode OV ~ +10V j

#33 Reset to Factory Setting and Authotize G2

Click " Add to List" to generate program codes. |

Preview LD 11002
TiC K0 K1 HO000 K1

tep4
| | |

Setting up CR#2 is similar to the setup of CR#1.

Step 1: Select “#2 CH1 Average Times”.

Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1002".

Step 3: Set the set value as “K10” and number of data as “1”

Step 4: Click “Preview” to check if the generated program codes are correct.

Step 5: Click "Add to List” to display the instruction codes in “Instruction List". The setup of CR#2 is
completed.

_Zl: DYFODGEA Analog Input/Ouiput Mixed Module

B3 CHZ Average lmmes

#3 CH4 Average Times

#6 Average Value of CHI Input Signal
#T Average Value of CH2 Input Signal
#2 Average Value of CH3 Input Bignal
#0 Average Value of CH4 Input Bignal
#10 CHS Owtput Bignal Value

#11 CHAE Outpat Signal Value

#12 Present Valae of CHI Input Signal
#13 Present Valhae of CHZ Input Signal
#14 Present Vahie of CH3 Input Signal
#1353 Present Value of CH4A [nput Signal
#12 Adjust OFFSET Value of CHL

#19 Adjust OFFZET Value of CH2

#20 Adjust OFFSET Value of CHZ

#21 Adjust OFFSET Value of CH4

#11 Adjust OFFSET Value of CHS

#13 Adjust OFFSET Value of CHE

#24 Adjust GAIN Value of CHL

#25 Adjust GAIN Value of CH2

#26 Adjust GAIN Value of CH3

#17 Adjust GAIN Value of CH4

#23 Adjust GAIN Value of CHS

#29 Adjust GAIN Value of CHE

#30 Error Status

#31 Betup Communication Address
#32 Betup Baud Rate

#34 Bystem Version

#4 CH3 Average Times Stepl

#33 Reset to Factory Setting and Authotize Gf

I Read Register (Generate FROM Instruction) Instruction List
™ LD 11002
Fead Instruction TO K0 L HOO00 K1
LD MI1002
[0 == =f = |TOKJJK2KIDK1 |
= Step5
IR | I | |
=
-
Iv Wirite Register (Generate TO Instruction)
I Instraction of Pulse Execution
Cotuditiog @
[ <{step2
Het Walue
| | | =
Number of Data |l £Step3
Range 14006
Click "Add to List" to generate program codes.
Proview | LD DLL00Z Step4
TOKOE2EKIDKL | | |
oK | caca |

The setup of other CR parameters can follow the steps illustrated above.
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7.  After you complete all the setups, click on "OK” to return to the “Auxiliary Design of Extension Module”
window and continue to set up other modules.
_Zl: Auxiliary Design of Extension Module E”E|E|
N, Extension Module Type
v 0 |DVP06XA Analog InputfOutput Mived Module j Setup
W i [DVP044D Analog Inpwt Module =] Setup |
rz =l
rs | =l
ra | =l
s | =l
& | J
7 | J
Reset All 0]:9 Cancel
8.  After you complete the setups of all the modules, click on "OK” to generate the program below.
Dvp0 - Delta WPLSoft - [Ladder Diagram Mode] FEx
i File Edil Compiler Comments Seach View Comumunication Options Window Help oA x
D @B @ g 8|88 @
I RERcewizES S B OO DE & & Q=
T MASBNRRUEATR | ASCODAQEZSOMBED 7 [
W1002 A
(— ITO K0 Kt Ho K1 ‘
Wi1002
(] [ro K K2 K10 K1 |
1000
- !FROM Ko K6 40 K1
1000
- [From ko K12 D50 K1 |
W1000
(- IFROM K0 K10 DA K1 ‘
9. If you need to add in other control programs, you can edit the program directly in the ladder diagram window
in WPLSoft.
7 Dyp0 - Delta WPLSoft - [L-adder Diagram Mode]
i File EAl Compier Comments Search View Communication Optims Window Help REE
De@E @ D& T8 | QA @
I BERewES S B 09 DE & & EQi=
By SHHEUNERYERATS REMDEIATSOMRED 7 [ ]
0 w1002 )
] fro Ko K1 HO K1 |
10 w00z
] fro Ko K2 K10 K1 |
20 w1000
- [FrRom ko K6 D40 K1 |
0 1000
' IFROM K0 K12 D50 K1 ‘
Imv D50 w200 oo ‘
IMUL Do P o4 ‘
a4 w1000
| [ 04 K30 DED |
62 000
[ [rrom K10 D80 K1 |
72
END
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4 Temperature Measurement Module DVPO4PT-E2

4.1 The Basic Concept of Platinum Temperature Sensor

Platinum temperature sensor is highly accurate and stable and the quality of linearity between -200°C and 600°C is
fairly good. Take PT100 for example. Generally the temperature coefficient of PT100 temperature sensor is more
significant at low temperature -200°C ~ -100°C while it becomes small at high temperature, i.e. 300°C ~ 500°C. In
addition, the quality of linearity is good at middle temperature 100°C ~ 300°C. The resistance of PT100 is 100Q at
0°C, which is taken as the standard for a metallic temperature sensor.

In order to reduce self-heating, a working current that is too big should be avoided in the application of PT100
temperature sensor. Generally we confine the rated current to be below 2mA. The self-heating of 1mW on PT100 will
cause a temperature variation of 0.02°C ~ 0.75°C. Reducing the current through PT100 will reduce the temperature
variation as well. However, if the current is too small, PT100 will be interfered by noise easily. Therefore, it is
appropriate to confine the current between 0.5mA and 2maA.

4.2 Introduction

DVPO0O4PT-E2 temperature measurement module is able to receive 4 points of platinum temperature sensors (PT100
3-WIRE 100Q 3850 PPM/°C (DIN 43760 JIS C1604-1989)/ NI1100 / PT1000 / N11000) and convert them into 16-bit
digital signals. The data in DVPO4PT can be read/written by using FROM/TO instructions or D9900 ~ D9999 in the
program of DVP-PLC MPU. You can select the temperature to be displayed in Celsius (°C) or Fahrenheit (°F).
Resolution of temperature in Celsius: 0.1°C and in Fahrenheit: 0.18°F.

4.3 Product Profile and Outline
43.1 DVPO4PT-E2

B =
ululolvloloialeloielulo)

— - —— o — - —
—_—

—
A
B
&
s

90
98
106

=
o
]
2
@
z
@

IS QOO COO0DDOD
- \&;

62§ r
70
\ g

®

Unit: mm 1

1. Connection port for extension unit/module 6. Terminals

2. DIN rail (35mm) 7. Mounting hole
3. Model name 8. Fixing clip for extension unit/module
4. POWER, ERROR, A->D indicators 9. Mounting port for extension unit/module
5. DIN rail clip
I/O terminals

01+ 114] 11 FE |024] 12+ | 12-| FE|03+|13+] 13-| FE|
L []

[} DC IN ] — =T
24V|ov | © | FE |04+ 14+ ]| 14-] FE]
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4.4 External Wiring

power module
*3 I oV
System grounding T 2av
T
i

ImaA Ty

NI100/NI1000
PT100/PT1000
i 1 Shielded cable*1 cp1

| : o1+

3 11+

: 11-
i

S FE — ﬁ71mA

04+

’7 14+
14-
,,,,,, P— 7,
,,,,, —1 FE AG
21 sy
! 77
@ Terminal of AG
Ol past

DC/DC +15v

Converter AG
-15V

i
Class 3 Grounding (100 Q orless) S,

-
P

*1: Wiring for analog input should adopt cables of PT100 / PT1000 temperature sensor or double shielded
cable and should be separated from other power cables that may cause interference. Please apply 3 wires
for PT100 / PT1000. If a 2 wires sensor is applied, please short-circuit I+ and I- terminals.

*2: Connect FE with ® terminal for noise suppression.

*3: Connect the ©, terminal on both power module and DVP04PT-E2 to the system grounding point then
ground the point or connect it to the cover of power distribution cabinet.

4.5 Functions and Specifications

DVPO4PT-E2 Celsius (°C) | Fahrenheit (°F) | Input Impedance
Power supply voltage 24V DC (20.4V DC ~ 28.8V DC) (-15% ~ +20%)
Connector European standard removable terminal block (Pin pitch: 5mm)

Analog input channel

4 channels

Applicable sensor type

3-WIRE PT100 / NI100 / PT1000 / N11000, 0~300Q input impedance

Current excitation

1.53mA(PT100/NI100), 200uA (PT1000/N11000)

PT100: -180°C ~ 800°C PT100: -292°F ~ 1472°F
NI100: -80°C ~ 170°C NI100: -112°F ~ 338°F

~Emge @ e PT1000: -180°C ~ 800°C PT1000: -292°F ~ 1472°F 0~300Q
NI1000: -80°C ~ 170°C NI1000: -112°F ~ 338°F
PT100: K-1,800 ~ K8,000 PT100: K-2920 ~ K14720
Range of digital conversion | N100: K-800 ~ K1,700 NI100: K-1120 ~ K3380 0-3000

PT1000: K-1,800 ~ K8,000
NI11000: K-800 ~ K1,700 NI11000: K-1120 ~ K3380

PT1000:K -2920~ K14720

Resolution

16 bits (0.1°C) 16 bits (0.18°F) 16 bits (0.1Q)

Overall accuracy

10.3% when in full scale (25°C, 77°F)
+0.6% when in full scale within the range of 0 ~ 55°C, 32 ~ 131°F

Response time

1.6 sec / all channels

Isolation

Optical coupler isolation between digital circuits and analog circuits. No isolation among analog
channels.

500VDC between digital circuits and Ground

500VDC between analog circuits and Ground

500VDC between analog circuits and digital circuits

500VDC between 24VDC and Ground

Digital data format

16 significant bits are available; in 2's complement.

Average function

Supported. Available for setting up average times in CR#8 ~ CR#11. Range: K1 ~ K100.

Self-diagnosis

Upper and lower bound detection in all channels

Series connection to
DVP-PLC MPU

The modules are numbered from 0 to 7 automatically by their distance from MPU. No.0 is the
closest to MPU and No.7 is the furthest. Maximum 8 modules are allowed to connect to MPU and
will not occupy any digital I/O points.

DVP-ES2 Module Manual




4 Temperature Measurement Module DVPO4PT-E2

DVPO4PT-E2 Celsius (°C) | Fahrenheit (°F) | Input Impedance
Mode 0 (H'0000): PT100, °C Mode 0 (H'0000): PT100, °F
Mode 2 (H'0002): PT1000, °C Mode 2 (H'0002): PT1000, °F
Digital output Digital output
+8,000 - ———-—- +14,720—~~——~—~
+4,000} | +7,360 |
: Measured : Measured
| | ; tempfralureinput | | ; tempﬁratureinput
-180C/ +400°C  +800°C | -292°F/Jr +736'F +1,472F
<~} 1,800 <1 2,920
Mode 1 (H'0001): NI 100, °C Mode 1 (H'0001): NI 100, °F
Mode 3 (H'0002): NI 1000, °C Mode 3 (H'0002): NI 1000, °F
Digital output Digital output
A A
Temperature/digital curve *L700 e ; 3,380 | oo !
(Default: Mode 0) | :
+850 |- | +1,690 |- !
: Measured : Measured
‘ | } tem&eratureinput ‘ ‘ ! temp:eratureinput
-80°C | +85'C +170C -112°F! +169F +338°F
‘w——-soo 1*”—-1,120
Mode 4 (H’0004): 0~300 Q Mode -1 (H'FFFF): Channel unavailable.
Digital output Average value and present value of input
3000 [~~~ ---~- | channels will be displayed as 32,767(H’'7FFF)
1500 |
| Measured input
| impedance
L_»
0l 150Q 3000
. 1. Operation: 0°C ~ 55°C (temperature), 50 ~ 95% (humidity), pollution degree 2
BESIE e 2. Storage: -25°C ~ 70°C (temperature), 5 ~ 95% Chumidity)
Vibration/shock immunity | International standards: IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27 (TEST Ea)

Power Supply
24V DC (20.4V DC ~ 28.8V DC) (-15% ~ +20%), 3W, supplied by external power source

Max. rated power
consumption

4.6 CR (Control Register)
46.1 CRinDVPO4PT-E2

DVPO4PT-E2

Description

CR# Save Register content
Set up by the system:

#0 | YES| R | Model name DVPO4PT-E2 model code = H'0082

#1 |YES| R | Firmware version Display the current firmware version in hex.

#2 | YES|R/W | CH1 Input mode setting lpﬂ%lfjtemoogl—?’:oggga)wE'?lHogo-?L%'OI&(l‘,kf g(l)_|01° (f:OV example:

#3 | YES|R/W | CH2 Input mode setting Mode 1 (H'0001): NI100: -80°C ~ 170°C
Mode 2 (H’0002): PT1000: -180°C ~ 800°C
#4 | YES|R/W | CH3 Input mode setting Mode 3 (H’0003): NI1000: -80°C ~ 170°C
) Mode 4 (H'0004): 0~3000Q).
#5 | YES|R/W| CH4 Input mode setting Mode -1 (H'FFFF): Channel 1 unavailable
#6 Reserved

#7 | YES|RW | Temperature unit setting agl(?cc:t)the temperature unit (Celsius °C / Fahrenheit °F). Default =

#8 | YES|R/W | CH1 average times
#9 | YES|R/W | CH2 average times
#10 |YES|R/W | CH3 average times
#11 | YES|R/W | CH4 average times

Set average times at CH1 ~ CH4
Range = K1 ~ K100
Default = K10

#12 NO | R | Average temperature measured at CH1
#13 NO | R | Average temperature measured at CH2| Average temperature measured at CH1 ~ CH4.
#14 | NO | R | Average temperature measured at CH3| Temperature unit: set in CR#7
#15 NO | R | Average temperature measured at CH4
#16 ~ #19 Reserved
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DY R0 EEP Description
CR# Save Register content
#20 NO | R | Present temperature measured at CH1
#21 NO | R | Present temperature measured at CH2 | Present temperature measured at CH1 ~ CH4.
#22 NO | R | Present temperature measured at CH3 | Temperature unit: set in CR#7
#23 NO | R | Present temperature measured at CH4
#24 ~ #27 Reserved
#28 | YES|R/W | Adjusted Offset value of CH1 Set the adjusted Offset value of Chl ~ Ch4. Default = KO
#29 | YES | R/W | Adjusted Offset value of CH2 Range: K-400~K400
#30 | YES|R/W | Adjusted Offset value of CH3 Definition of Offset at Chl ~ Ch4 in DVPO4PT-E2:
#31 |YES|R/W | Adjusted Offset value of CH4 Deviation digital value from the target temperature/voltage.
#32 ~ #39 Reserved
#40 |YES|R/W E:’Onhﬁgﬁgdset value changing Prohibit set value changing in CH1 ~ CH4
#41 NO | R/W | Function: Save all the set values Save all the set values, Default =H'0000
#42 NO | R/W | Function: Return to default setting Set all values to default setting, Default = H'0000
423 | No | R | Error status Regis.ter for stpring all error status. See the table of error status for
more information.
#44 ~ #99 Reserved
#100 |YES |R/W ggtneftls)r;{ Enable/Disable limit Enable/Disable the upper and lower bound detection function
#101 | NO | R/W | Upper and lower bound status Display the upper and lower bound value, Default =H'0000
#102 |YES|R/W | Set value of CH1 upper bound
#103 |YES | R/W | Set value of CH2 upper bound N _
#104 | YES | RAW | Set value of CH3 upper bound Set value of CH1~CH4 upper bound. Default = K32,000
#105 |YES|R/W | Set value of CH4 upper bound
#106 ~ #107 Reserved
#108 | YES |R/W | Set value of CH1 lower bound
#109 |YES |R/W | Set value of CH2 lower bound
#110 [YES [R/W | Set value of CH3 lower bound Set value of CH1~CH4 lower bound. Default = K-32,000
#111 |YES|R/W | Set value of CH4 lower bound
#112 ~ #119 Reserved
DVPO0O4PT-E2
CR# . Description
CH1TCH2 | Ch3 [ cha Save Register content
#120 | #140 | #160 | #180 |YES|RMW| SV (Setpoint) Please set the temperatureivalue according to proper range of
each sensor type. Default = KO
#121 | #141 | #161 | #181 |YES|R/W| Sampling time (s) Range: K1 ~ K30 (s). Default = K2
#122 | #142 | #162 | #182 |YES|R/W| Kp Proportional control constant. Default = K121
#123 | #143 | #163 | #183 |YES|R/W| K| Integral constant. Default = K2,098
#124 | #144 | #164 | #184 |YES|R/W| Kp Derivative constant. Default = K-29.
#125 | #145 | #165 | #185 |YES|R/W| Upper limit of | value Upper limit of | value. Default = KO
#126 | #146 | #166 | #186 |YES|R/W| Lower limit of | value Lower limit of | value. Default = KO.
#127 | #147 | #167 | #187 |[NO | R |l value Current accumulated offset value.
#128 | #148 | #168 | #188 |YES|R/W| Heating/cooling 0: Heater, 1: Cooler. Default = KO
#129 | #149 | #169 | #189 |YES|R/W| Upper limit of output Upper limit of output. Default = K32,000
#130 | #150 | #170 | #190 |YES|R/W| Lower limit of output Lower limit of output. Default = KO
#131 | #151 | #171 | #191 | NO | R | Output percentage (%) | Output percentage (Unit: 0.1%)
#132 | #152 | #172 | #192 | NO | R | Output width (ms) Width of control output. Unit: ms.
#133 | #153 | #173 | #193 | NO | R | Output cycle (ms) Cycle of control output. Unit: ms.
#134 | #154 | #174 | #194 | NO | R | Output volume Output volume
#135 | #155 | #175 | #195 | NO |R/W| PID_RUN/STOP 0: STOP, 1: RUN. Default = KO
#136 | #156 | #176 | #196 | NO |R/W| Auto-tuning 0: Disabled, 1: Auto-tuning. Default = KO
Symbols:

YES: When CR#41 is set to H'5678, the set value of CR will be saved. NO: Set value will not be saved
R: Able to read data by FROM instruction, W: Able to write data by using TO instructions

4.6.2

Explanation on CR

CR#0: Model name

[Explanation]
DVPO4PT-E2 model code = H'0082.
You can read the model name in the program to see if the extension module exists.

1.
2.
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CR#1: Firmware version

[Explanation]
Display the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

CR#2, 3, 4, 5: CH1 ~ CH4 input mode setting

[Explanation]
Set the working mode of the input channels of the analog input module. There are 6 modes for each
channel which can be set up separately.
When you set CH1 as mode 1 (H'0001) CR#2 has to be set as H'0001. The default setting = H'0000. Take
CH1 as example::

Mode 0 (H’0000): PT100 (-180°C ~ 800°C).

Mode 1 (H’0001): NI100 (-80°C ~ 170°C).

Mode 2 (H’0002): PT1000 (-180°C ~ 800°C).

Mode 3 (H’0003): NI1000 (-80°C ~ 170°C).

Mode 4 (H'0004): 0~300Q.

Mode-1 (H'FFFF): Channel 1 unavailable.

CR#7: Temperature unit setting

[Explanation]
Select the temperature unit of average temperature and presernt temperature. (Celsius °C / Fahrenheit °F).
Default = H'0000.

Mode 0 (H’0000): Celsius °C.

Mode 1 (H’0001): Fahrenheit °F.

CR#8, 9, 10, 11: CH1 ~ CH4 average times

[Explanation]

1. The average times of the signals at CH1 ~ CH4.

2. Setup range for DVPO4PT-E2: K1 ~ K100. Default = K10. If the set value exceeds K100, the value will
be set as K100; if the set value is lower than K1, the set value will be set as K1

CR#12, 13, 14, 15: Average temperature measured at CH1 ~ CH4

[Explanation]

The average temperature measured at CH1 ~ CH4 is calculated according to the average times set in CR#8
~ CR#11. Temperature unit: set in CR#7. For example, if the average times is set as K10, the contents in
CR#12 ~ CR#15 will be the average of the most recent 10 temperature signals in CH1 ~ CH4.

CR#20, 21, 22, 23: Present temperature measured at CH1 ~ CH4

[Explanation]
Display the present temperature at CH1 ~ CH4. Temperature unit: set in CR#7.
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CR#28, 29, 30, 31: Adjusted Offset value of CH1 ~

CH4

[Explanation]

1. Setthe adjusted Offset value of CH1 ~ CH4.

2. Range: K-400~K400

3. .Default setting = KO.

Definition of Offset at Chl ~ Ch4 in DVPO4PT-E2:
Deviation digital value from the target temperature/voltage
Mode 0 ~ Mode 3:

Equation:
Y = X0 _ Offset
0.1(°)

Y = digital output, X = measured input temperature
Mode 4:

Equation:
Y = X(Ohm) _ Offset
0.1(0Ohm)

Y = digital output, X = measured input impedance

CR#40: Function: Set value changing prohibited, Default = H'0000

[Explanation]

Description
bit0 b0=0, CH1 changing allowed; b0=1, CH1 changing prohibited
bitl b1=0, CH2 changing allowed; b1=1, CH2 changing prohibited
bit2 b2=0, CH3 changing allowed; b2=1, CH3 changing prohibited
bit3 b3=0, CH4 changing allowed; b3=1, CH4 changing prohibited
bit4 ~ bit15 Reserved
Relative Parameters
CR#2 ~ CR#5 Input mode setting at CH1 ~ CH4

CR#8 ~ CR#11 Average times at CH1 ~ CH4

CR#28 ~ CR#31 | Offset settings at CH1 ~ CH4

CR#42 Returning to default setting

CR#100 Function: Enable/Disable limit detection

CR#102~CR#105 | Set value of CH1~CH4 upper bound

CR#108~CR#111 | Set value of CH1~CH4 lower bound

CR#120~CR#196 | PID relative settings

CR#41: Function: Save all the set values. Default=H’0000

[Explanation]

Save function setting. Save all the set values to the internal flash memory. When saving is completed,

CR#41 will be set to H'FFFFE.

Set value Function
HO No action
HFFFF Saving completed
H5678 Saving enabled.

Note: Default setting = HO. When set value = H'5678, saving will be enabled, and CR#41 will be set to
H'FFFF when saving is completed. If the set value is not H'5678, the set value will remain H'0. For
example, input K1 into CR#41, and the value will remain H'0.
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CR#42: Function: Return to default setting, Default = H'0000

[Explanation]

Description
bit0 b0=0, no action on CH1; b0=1, set CH1 to default setting
bitl b1=0, no action on CH2; b1=1, set CH2 to default setting
bit2 b2=0, no action on CH3; b2=1, set CH3 to default setting
bit3 b3=0, no action on CH4; b3=1, set CH4 to default setting
bit4 ~ bit15 Reserved

Note: Set designated bit as 1 and the corresponding channel will be returned to default setting. When
setting is completed, the value will be set to 0. If CR#40(Set value changing prohibited) is enabled, the
default setting in CR#42 will be invalid, and all set values will remain unchanged. Error Code bit 12 of

CR#43 will be setto 1

Relative Parameters

CR#2 ~ CR#5 Input mode setting at CH1 ~ CH4

CR#8 ~ CR#11 Average times at CH1 ~ CH4

CR#28 ~ CR#31 | Offset settings at CH1 ~ CH4

CR#100 Function: Enable/Disable limit detection

CR#102~CR#105 | Set value of CH1~CH4 upper bound

CR#108~CR#111 | Set value of CH1~CH4 lower bound

CR#120~CR#196 | PID relative settings

CR#43: Error status. Default=H'0000

[Explanation]

CR#43: error status value. See the table below:

Description
bit0 K1 (H'1) Power Supply error
bitl K2 (H'2) Hardware error
bit2 K4 (H'4) Upper / lower limit error
bit3 K8 (H'8) CH1 Conversion error
bit4 K16 (H'10) CH2 Conversion error
bit5 K32 (H'20) CH3 Conversion error
bit6 K64 (H'40) CH4 Conversion error
bit7 ~ bit8 Reserved
bit9 K512(H’0200) Mode setting error
bit10 K1024(H'0400) | Average times error
bit11 K2048(H'0800) Upper / lower limit setting error
bit12 K4096(H’1000) Set value changing prohibited
bit13 K8192(H’2000) Communication breakdown on next module
bitl4 ~ bitl5 Reserved
#” Note: Each error status is determined by the corresponding bit (b0 ~ b13) and there may be more
than 2 errors occurring at the same time. 0 = normal; 1 = error

CR#100: Function: Enable/Disable limit detection. Default =H'0000

[Explanation]

Description
bit0=1 Enable CH1 limit detection
bit1=1 Enable CH2 limit detection
bit2=1 Enable CHS3 limit detection
bit3=1 Enable CH4 limit detection
bit4 ~ bit15 Reserved

CR#101: Upper and lower bound status. Default =H’0000

[Explanation]

Description
bit0=1 CH1 exceeds lower bound
bit1=1 CH2 exceeds lower bound
bit2=1 CH3 exceeds lower bound
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Description

bit3=1 CH4 exceeds lower bound
bit4 ~ bit7 Reserved

bit8=1 CH21 exceeds upper bound
bit9=1 CH2 exceeds upper bound
bit10=1 CH3 exceeds upper bound
bit11=1 CH4 exceeds upper bound
bitl2 ~ bitl5 Reserved

CR#102, 103, 104, 105: Set value of CH1 ~ CH4 upper bound. Default =H’0000

[Explanation]
Set the upper bound value of CH1 ~ CH4. Default = K32,000

CR#108, 109, 110, 111: Set value of CH1 ~ CH4 lower bound. Default =H'0000

[Explanation]
Set the lower bound value of CH1 ~ CH4. Default = K-32,000

CR#120, 140, 160, 180: SV (Setpoint)

[Explanation]

1. Please set the temperature value (unit: 0.1 degree) according to proper range of each sensor type, i.e.,
suppose the target temperature is 100°C, write K1000 into the specified CR by using TO instruction.

2. Default = KO.

CR#121, 141, 161, 181: Sampling time (s)

[Explanation]

1. Set up the time interval between each action of sampling. If the temperature in the control
environment does not vary significantly, set up longer sampling time; however if temperature varies
quickly, set up shorter sampling time.

2. Setuprange: 1 ~ 30, Default =K2. The conversion time of each channel in the temperature
measurement module is approximately 1 second. Therefore, if the value is smaller than 1, 1 will be
automatically written into the CR. If the value is bigger than 30, 30 will be written into the CR.

3. Output cycle time (ms) is equal to the setup sampling time (s), i.e. if the sampling time is set as 2, the
output cycle will be 2,000 correspondingly.

CR#122, 142, 162, 182: Kp value, Default =K121

[Explanation]
Kp: The proportional control constant, i.e. proportional band. The proportional control refers to that the
output is in proportional to the error. Please refer to the PID operation formula and set up an appropriate
parameter.

Output MV (%) = E / Kp x 100%

MV : Output value

K, : Proprotional gain

E(t): Error value

Example:
SetupKp =10, E =1, K =0, Kp =0 (Close K, Kp)
MV (%) =1/ 10 x 100% = 10%
The output percentage displayed in CR#131, 151, 171, 191 will be 10%.

CR#123, 143, 163, 183: K, value, Default = K2098

[Explanation]

Ki: Integral constant.

1. Suppose only proportional control is applied, there will be certain deviation between the set value and
the actual temperature. If integral control is applied, the deviation will decrease gradually and the
target temperature can be achieved.

2. Integral control function will be disabled if KO is set to the CRs.

3. Ifthe curve is too gradual, please adjust K,. The closer the K, to 0, the more abrupt the curve becomes.
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CR#124, 144, 164, 184: Kp value, Default = K-29

[Explanation]

Kp: Derivative constant.

1. Derivative control enhances disturbance rejection and helps the control status get back to the target
temperature quickly.

2. Derivative control function will be disabled if KO is set to the CRs.

3.  If the output percentage fluctuates too much, please adjust Kp. The closer Kp value to 0, the less
fluctuating the output percentage will be.

CR#125, 145, 165, 185: Upper limit of | value, Default = KO
CR#126, 146, 166, 186: Lower limit of | value, Default = KO

[Explanation]

1.  When both upper limit and lower limit are 0, the upper/lower limit function for | value will be closed,
which means there will be no upper/lower limit for | value.

2. When the upper limit is set to be smaller than the lower limit, the upper and lower limit will be set to the
same value.

CR#127, 147, 167, 187: |value

[Explanation]
Current accumulated offset value.

CR#128, 148, 168, 188: Heating/cooling

[Explanation]
Select heating or cooling control. Set the CR to “0” if your control target is a heater. Set the CR to “1” if your
control target is a cooler. The default setting = H'0000.

Mode 0 (H'0000): Heater.

Mode 1 (H'0001): Cooler.

CR#129, 149, 169, 189: Upper limit of output. Default = K32,000

CR#130, 150, 170, 190: Lower limit of output. Default = KO

[Explanation]

1.  The output volume is calculated from the upper limit and lower limit.

2. For example, if the upper/lower limit is set to 0 ~ 32000, when the output comes to 50%, the output
volume will be 16000. Please set up this CR according to the analog output you are using.

CR#131, 151, 171, 191: Output percentage (0.1%)

[Explanation]
The result obtained from the PID operation. Unit: 0.1%. For example, if the PID operating result is 100, the
output percentage will be 10%.

CR#132, 152, 172, 192: Output width (ms)

CR#133, 153, 173, 193: Output cycle (ms)

[Explanation]

If you are using the cyclic control mode to control your target, please read the two CRs. For example, if the

cycle is 2,000 and width 1,000, the output pulse will shape like below:
t=1000ms

<>

o | _

«—>

T=2000ms
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CR#134, 154, 174, 194: Output volume

[Explanation]
Formula of output volume:
Output Volume = (Output Upper Limit — Output Lower Limit) x Output % + Output Lower Limit
Example:
Control by current 4 ~ 20mA (0 ~ 32,000)
Output upper limit: 32,000
Output lower limit: 0

20mA
Output 12mA
current
AmA Output volume
0 (0%) 16000 32000

(50%) (100%)

CR#135, 155, 175, 195: PID_RUN/STOP

[Explanation]

1. If you want to apply auto-tuning function, enable auto-tuning function before setting PID function as
RUN. When auto-tuning is completed, CR#136, 156, 176, 196 will be cleared as 0, and the
obtained value of Kp/K;/Kpwill be stored into corresponding CRs.

2. PID_RUN/STOP, KO: STOP, K1: RUN. Default = KO.

CR#136, 156, 176, 196: Auto-tuning

[Explanation]

1. If you want to apply auto-tuning function, set the auto-tuning CR to K1 to enable auto-tuning function
before setting PID function as RUN. When auto-tuning is completed, CR#136, 156, 176, 196 will
be cleared as 0, and the obtained value of Kp /K, /Kpwill be stored into corresponding CRs.

2. Auto-tuning, KO: Disabled, K1: Auto-tuning. Default = KO.

Note:

1. SetKp, K, and Kp to “0" to disable the PID function. If you want to use proportional control only, set K,
and Kp to “0".

2. If you do not know how to tune PID parameters in your control environment, use “auto-tuning” to
generate Kp, K, and Kp and further modify them into better Ky, K; and Kp. To utilize the auto-tuning, set
the auto-tuning CR to K1. After the auto-tuning is completed, the CR will automatically return to KO.

3. If youwant to fill in your own Kp, K, and Kp, please set up Kp first according to your experiences and set
K, and Kp to “0” to disable the integral and derivative control functions. When Kp is set, modify K, and Kp.
We recommend you to adjust K; decreasingly and Kp downwards from 0.

4. If the output percentage fluctuates too much, please adjust Kp. The closer Kp value to 0, the less
fluctuating the output percentage will be. Besides, if the curve is too gradual, please adjust K;. The
closer the K, to 0, the more abrupt the curve becomes.
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4.6.3 Explanation on Special Registers D9900~D9999

When ES2 MPU is connected with modules, registers D9900~D9999 will be reserved for storing values from modules.
You can apply MOV instruction to operate values in D9900~D9999.

When ES2 MPU is connected with DVPO4PT-E2, the configuration of special registers is as below:

Module#0 |Module#1 | Module#2 | Module#3 | Module#4 | Module#5 | Module#6 | Module#7 Description
D1320 D1321 D1322 D1323 D1324 D1325 D1326 D1327 Model code
D9900 | D9910 D9920 D9930 D9940 D9950 D9960 D9970 CH1 average

temperature
D9901 | D991l | D9921 | D993 | D994l | D995l | D99e1 | Deg7a | CH2average
temperature
D9902 | D9912 | D9922 | D9932 | D994z | D99s2 | D9ge2 | Degrz | CHSaverage
temperature
D9903 | D9913 | D9923 D9933 D9943 D9953 D9963 pog73 | CH4average
temperature

1. D9900~D9999 are average input values of CH1 ~ CH4 and the average times is K1~K100. When the average
times is set to K1, the values displayed in D9900~D9999 are current values. You can use: 1. ES_AIO

Configuration Function of WPLSoft (refer to 4.8 Applications in this manual) or 2. FROM/TO instructions

(CR#8~CR#11) to set the average times as K1
2. Example:
Ladder diagram:

M1000
—1 | MOV | D9900 DO
— MOV | D9911 D2
— MOV | D9922 D4

4.7 Temperature Conversion in DVPO4PT-E2

You can adjust the conversion curves according to the actual needs by changing the Offset value (CR#28 ~ CR#31).
Definition of Offset in DVPO4PT-E2:

Deviation digital value from the target temperature/voltage

® For temperature input Mode 0~3: 1scae= 0.1°.
Equation:

Y :( X() —Oﬁsetj

0.1(°)

Y=Digital output, X= Measured input
[ ) For input impedance Mode 4: 1sca e = 300Q/3,000 = 0.1 Ohm.
Equation:

|

X (Ohm)
0.1(0hm)

- Offset]

Y=Digital output, X=Input impedance
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Explanation:

Save CHL1 average temperature of
Module#0 to DO

Save CH2 average temperature of
Module#1 to D2

Save CH3 average temperature of
Module#2 to D4
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4.7.1

1.

4-12

Conversion Curve

Mode 0 (H'0000): PT100 mode °C (°F) / Mode 2 (H'0002): PT1000 mode °C (°F)

Digital output

A
+8,000 - - - - -

Digital output

+14,720

| Measured | Measured
| | tempﬁratureinput | | tempfratureinput
180C| +800C | -202°F /L +1,472F
-} 1,800 /12,920
Mode 0, 2 of CR#2~ CR#5 | -180°C ~ 800°C (-1800~8000), -292°F ~ 1472°F (-2920~14720)

Offset (CR#34 ~ CR#37)

Offset value

Mode 1 (H’0001): NI100 mode °C (°F) / Mode 3 (H'0003): NI11000 mode °C (°F)

Digital output

Digital output A
A +3,380 [~~~
+1,700 -~~~ i |
‘ |
‘ |
! - |
- : :
: Measured | Measured
‘ ! temperature input | ; tempfratureinput
-80°C +170C -112°F, +338°F
| ---1-800 | -+-1,120
Mode 1, 3 of CR#2~ CR#5 | -80°C ~ 170°C (-800~1700) , -112°F ~ 338°F (-1120~3380)

Offset (CR#34 ~ CR#37)

Offset value

Mode 4 (H'0004): 0~300 Q

Digital output

A
3000

' Measured input
| impedance

|
300Q

Mode 4 of CR#2~ CR#5

0 ~ 300Q (0~3000)

Offset (CR#34 ~ CR#37)

Offset value
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4.7.2  Adjusting PT Conversion Curve

1. Description
. If there is certain deviation in the measurement results, you can make adjustments on the Offset value to
modify the conversion curve according to your actual needs. For example, if the deviation temperature
from the target temperature (measured temperature) is 2°C, set the Offset of CH1 as 20 (2°C /0.1°C = 20).

Y = (ﬂ — Offset)
0.1(°C)

Y=Digital output, X= Measured input
Example: If X=2°C, Y=

2(°C
v =[2CC) _o0]_g
0.1(°C)
. You only need to set up the PT conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

2. Adjusted Curve
Digital output Digital output

A A
+8,000f~~—~-~~-~——- +8,000

—>

Measured Measured
‘ temperature input ‘ temperature input
1 [ [
-180°C +800C -180C / NOffset  800C
---1+-1,800 v, __F-1,800
-1,820

3. Devices
. X0 = On: Set the input mode of the signals at CH1 as mode 0.
. X1 = On: Set Offset value of CH1 as 20 (2°C).
. MO = On: Disable CH1 set value changing.
4.  Program explanation
. When X0 = On, set CR#2 as KO (H'0000), i.e. the signal input mode at CH1 is mode 0 (PT100 mode).
. When X1 = On, write K20 (Offset value of CH1) into CR#28.
. When X1 goes from On to Off, set MO = On to disable the adjustment on PT conversion curve. Write K1
(H'1) into CR#40 b0=1 to disable CH1 set value changing
5. Program example

Ladder diagram: Explanation:
X0

—iF— TOP KO K2 HO K1 | Set CH1 as mode 0 (PT100 mode)
X1

i ToP KO K28 K20 K1 | Setthe Offset value of CH1
X1

1 SET MO

Disable CH1 set value changing

MO
1 TOP KO K40 H1 K1

4.8 Applications
4.8.1 PT100 Temperature Measurement System

1. Description

. Measuring temperature by PT100 temperature sensor.
2. Devices

. MO: set the average times.

. M1: switch the temperature unit of average and present temperature
. D20 ~ D23: average Celsius temperature at CH1 ~ CH4

. D30 ~ D33: average Fahrenheit temperature at CH1 ~ CH4
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. D40 ~ D43: present Celsius temperature at CH1 ~ CH4
. D50 ~ D53: present Fahrenheit temperature at CH1 ~ CH4
3. Program explanation

. MO=0ff, set the average times of input signals at CH1 ~ CH4 as 10; M0=0n set the average times of input
signals at CH1 as 1.

. M1=0ff, temperature unit = °C; M1=0n temperature unit = °F.

. MO=0ff, M1=0ff, store the average Celsius temperature at CH1 ~ CH4 into D20 ~ D23.

. MO=0ff, M1=0n, store the average Fahrenheit temperature at CH1 ~ CH4 into D30 ~ D33.

. MO0=0n, M1=0ff, store the present Celsius temperature at CH1 ~ CH4 into D40 ~ D43.

. MO0=0n, M1=0n, store the present Fahrenheit temperature at CH1 ~ CH4 into D50 ~ D53.

. DVPO4PT-E2 stores the obtained temperature value to special registers. Therefore, you only need to read
the content in the special registers to obtain the measured temperature. Unit of temperature: 0.1°C or

0.1°F
4.  Program example
Ladder diagram: Explanation:
MO .
Set the average times at CH1 ~ CH4 as
—f——- TOP KO K2 K10 K4 10
MO .
Set the average times at CH1 ~ CH4 as
TOP KO K2 K1 K4
— :
M1
—t———1 TOP KO K7 HO K1 Display Celsius degrees (°C)
M1
— —— ToP KO K7 H1 K1 Display Fahrenheit degrees (°F)
MO M1 Read average Celsius degrees at CH1 ~
BMOV | D9900| D20 K4 CH4
M1 Read average Fahrenheit degrees at
F— BMov | D9900| D30 K4 CH1 ~ CH4
MO M1 Read present Celsius temperature at
— BMOV | D9900| D40 K4 CH1 ~ CH4
M1 .
— Read present Fahrenheit temperature at
BMOV | D9900| D50 K4 CH1 ~ CH4
END

4.8.2 How to Set the Module Wizard in WPLSoft

1. Open WPLSoft and click on iy
Ladder Toolhar X

b e kR AR (E) e £ == ] e dCh P e oI SO oY 0 I
Relay Type v RERERERE AR it AadREs o ﬁﬁﬁD@ = a ffil

2. You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select “DVPO4PT
Temperature Measurement Module”.

& Aunxiliary Design of Extension Module

HO. Extension Module Type

¥ 0 |[DVFO4PT Temperature Measurement Module
|
rz |
3 |
eI |
|
|
|

s
(]
7

Reset All OK Cancel
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3.

You will then see this window.

;l; DYPO4PT Temperature Measurement Module

# Average Time
#3 CHZ Awerage Time
#4 CH3 Awverage Time
#5 CH4 Average Time
#6 Awerage Celsiug Temperature Measured al
#7 Average Celsius Temperature Measured &
#3 Average Celsius Temperature Measured al
#9 Average Celsius Temperature Measured a
#12 Average Fahrenheit Temperature Measure
#13 Average Fahrenheit Temgerature Measure
#14 Average Fahrenheit Temperature Measure
#15 Average Fahrenheit Temperature Measute
#18 Present Celsius Temperature Measured at
#19 Present Celsins Temperature Measured at
#20 Present Celsius Temperature Measured at
#21 Present Celsius Temperature Measured at
#24 Present Fahrenheit Temperature Measurec
#25 Present Fahrenheit Temperature Measure:
#26 Present Fahrenheit T emperature heasure
#17 Present Fahrenheit T emperature Measure:
#30 Error Btatus

#31 Communication Address Jetting

#32 Communication Speed (Baud Rate) Setting
#33 Returning to Default Setting

#34 Fumwrare Version

[~ Read Register (Generate FROM Instruction)
r

Read Instraction

(R | B |

| 2 -

.

Click "Add to List" to generate program codes

3 [ KN I

Instruction List

L=

[
)

QK

4. Next, let's take 4.7.1 PT100 temperature measurement system as example.

Step 1: Select “#2 CH1 Average times”.
Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1002",
Step 3: Set the set value as “K10” and number of data as “4”.
Step 4: Click “Preview” to check if the generated program codes are correct.
Step 5: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#2 ~ CR#5 is

completed.

#4 CH3 Average Time Stepl
#5 CH4 Average Time

#6 Average Celsius Temperature Measured al
#7 Average Celsius Temperature Measured al
#2 Average Celsius Temperature Measured al
#9 Average Celsius Temperature Measured al
#11 Average Fahrenheit Temperature Measure
#13 Average Fahrenheit Temperature Measure
#14 Average Fahtrenheit Temperature Measure
#15 Average Fahrenheit Temperature Measure
#15 Present Celsius Temperature Measured at
#19 Present Celsius Temperature Measured at
#20 Present Celsius Temperature Measured at
#21 Present Celsius Temperature Measured at
#24 Present Fahrenheit Temperature Measure:
#25 Present Fahrenheit Temperature Measurer

-
Read Instracti

I” Read Register (Generate FROM Instruction)

011

|

3

Instraction List

LD ni1002

TOEDEZEIDE4

3 | I | = |

)

Ml Ll

[v WWrite Register ((Generate TO Instruction)
I Instruction of Pulse Execution

Condition

o ~|jm |02 =

#26 Present Fahrenheit Temperature Measure:
#27 Present Fahrenheit Temperature Measure:
#30 Error Status

#31 Communication & ddress Setting

#32 Communication Speed (Baud Rate) Setting
#33 Returning to Default Setting

#34 Firmwrare Version

et Value

|

Ratge :1~4096

[-| @ E

Number of Data |4 2

Step2

Stép3

Click "Addto List" to generate program codes.

StepS

Nl

Preview

LD w1002
TO EDE2 K10 E4

Step4
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[y
o

Setting up CR#6 ~ CR#9 is similar to the setup of CR#2 ~ CR#5.

Step 1: Select "#6 Average Celsius Temperature Measured at CH1"

Step 2: Check “Read Register” to generate FROM instruction. Set the condition as "LD M1000”, register for
storing data as “D20” and number of data as “4”

Step 3: Click “Preview” to check if the generated program codes are correct.

Step 4: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#6 ~ CR#9 is

completed.
E,‘I DYFOAFT Temperature Measurement Module r5_<|
#0 Model Name [v Read Register (Jenerate FROM Instruction)
#2 CHL Average T1..me [ Instruction of Pulse Execution Instruction List
#3 CH2 Avwerage Time -
#4 CH3 Average Time Stepl Read Instruction LD WI1002
Py T Condition TOKIKZKIIKA
- LD nI1000
o ~|fm ~|[1000 -
werage Lelsius lemperature Easured al | J | J| J FROM K0 Ké D20 K4

#2 Average Celsius Temperature Measured af Register for Stoting Data

#9 Average Celsius Temperature Measured af I=|
#12 Average Fahrenheit Temperature Measure |D j | J |20 J‘ j Step4
#13 Average Fahrenheit Temperature Measur Humber of Data |4 =

#14 Average Fahrenheit Temperature Measur
#15 Average Fahrenheit Temperature Measur:
#18 Present Celsius Temperature Measured at
#19 Present Celsius Temperature Measured at
#20 Present Celsius Temperature Measured at
#21 Present Celsius Temperature Measured at
#24 Present Fahrenheit Temperature Measurer
#25 Present Fahrenheit Temperature Measure
#26 Present Fahrenheit Temperature Measure
#27 Present Fahrenheit Temperature Measurer
#30 Error Status

#31 Communication Address Setting

#32 Communication Speed (Baud Rate) Setting
#33 Returning to Default Setting

#34 Firmowrare Version

Step2

L

Click "Add to List" to generate program codes. |

Provi LD M1000
ﬂ FRON K0 K6 D20 K4 | | |

StepB 0K | canca |

The setup of other CR# parameters can follow the steps illustrated above.

After you complete all the setups, click on “OK” to return to the “Auxiliary Design of Extension Module” window
and continue to set up other modules.
O Auxiliary Design of Extension Module

HO Extension Module Type

v 0 |DVPD4PT Temperature Measurement Module j Setup
v 1 |DVPD4AD Analog Input Module j Setup
T2 | El|Seerrn

3
4

|
|
s || |
|
|

[~ &
7

Reset All OK Cancel

After you complete the setups of all the modules, click on “OK” to generate the program below.

£ Dvp0 - Dolts WPLSoft - [Ladder Disgram Mode] FEx
JE File Edt Compler Comoments Seah Wiew Communcation Optioms Window Help -8 x
bse@BE8 @ G| IR QAR @
BEREewRESS B O9DE & & 2Q k=
RyTye MBS HBAERHa A0S dSDAIRSoma kLD 2 L
M1002 &
| }To Ko K2 K10 4 |
1000
(] frrow k0 K6 D20 K4 |
w1000
1 }rRom Ko K1z D30 K4 |
w1000
1 [FrRow ko Kig D40 14 |
W1000
| }rﬁom K0 K24 D50 <4 |
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9.

If you need to add in other control programs, you can edit the program directly in the ladder diagram window in
WPLSoft.

4.9 PID Functions
49.1 Introduction to PID

P (Proportional) Control

The proportional control refers to that the output is in proportional to the error. When the temperature is lower
than the proportional band and the output is 100%, the control will enter the proportional band and the output
will be gradually in smaller proportional to the error. When the set temperature value (SV) is consistent with the
present temperature value (PV), i.e. no error, the output will be 0%. (Error = SV — PV)

In a heater: SV = 1,000 (100°C), Kp = 100 (10°C). See the figure below for the relation between temperature

and output.

Output
A

100%

Heater

0%

; » Temperature
I Proportio nal

9 OOC band l O OoC

In a cooler: SV =200 (20°C), Kr = 100 (10°C). See the figure below for the relation between temperature and

output.
Output
A

100%)

Cooler

[0 17Y [—

» Temperature

i Proportional
‘. band L
30C 20C

| (Integral) Control
With only P control, the controlled temperature will be deviated in a certain level from the set temperature.

Therefore, we adopt integral control with the proportional control. As time passes by, the deviation of value will

disappear, and the controlled temperature will be consistent with the set temperature.
A A

P R L 67 bnsemsrmsmsmesrsmssans LS
i} TR
Deviation Deviation

Adding I control

.
L

417
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® D (Derivative) Control
The derivative control is capable of offering bigger output in response to strong interference and restoring the

control to its original status.
F 3

P+D c_ontrol

P coﬁtml

[
L

® Control Chart
Dotted lined area: PID commands

MV PV

Symbol explanation:
MV : Output value

K, : Proportional gain

E(t): Error value

PV : Present measured value

SV : Target value

K, : Differential gain

PV (t)S : Differential value of PV(t)
K, : Integral gain

E(t)é : Integral value of E(t)

Basic PID Operation Formula

MV = %{E(t)+%(E(t)éj+ Ky * PV(t)S}

P |

In which the error is fixed to: E =SV — PV
To avoid the sudden derivative value that is too big caused by the activation of PID command for the first time,
we therefore adopt the differentiation of PV.
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4.9.2

PID Control Modes

DVPO4PT-E2 offers 3 types of control modes for the PID control.

1. Percentage Control Mode (CR: output percentage)
Application 1:
If the heater or cooler you are using is controlled by a power switch (On/Off), you can read out the output
percentage (0~100%) from DVPO4PT-E2 and adopt GPWM instruction as a cyclic control. Please refer to the
wiring method below:

Example:
Connect the sensor to CH1 of DVP04PT-E2 and use FROM instruction to read the output percentage

(CR#131). Connect the heater/cooler with YO and apply GPWM instruction to control the cyclic output.
PLC program description:
Read CR#131 (CH1 output percentage)
If output percentage D10=500 and output cycle D20=2000, width of output pulse D22 (t)=output cycle(T) x
CR#131 /1000 (unit: 0.1%) = D20 x D10 / 1000 = 2000 x 500/1000=1000

Apply GPWM instruction to control the output pulse width and output cycle so as to control the connected

1.
2.

3.

heater/cooler.

Program:
M1

— |

Heater/
cooler

'

Target
temperature

(FROM/TO)

PLC ‘—)

CR (output

percentage)
¢ ON/OFF

Diagram of output pulse:

DVP-ES2 Module Manual

FROM KO K131 D10 K1
MOV K2000 D20
MUL D20 D10 D30
DIV D30 K1000 D22
GPWM D20 D22 YO
t=1000ms
<>
oupuro | | B
T=2000ms
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Application 2:

If the heater or cooler you are using is controlled by voltage or current, you can read out the output percentage
(0~100%) from DVP0O4PT-E2 and adopt analog output function provided by DVPO4DA-E2. Please refer to the
wiring method below:

D/Amodule (FROM/TO) (FROM/TO)
(analog +—> PLC <«——p | TorT
output)
CR (output
percentage) A
¢Outputvo|tage/current H
Heater/ > Target i
cooler temperature

Example:
Connect the sensor to CH1 of DVP04PT-E2 and couple PLC with analog output module DVP04DA-E2. Connect

the heater/cooler with voltage/current output channel of DVP0O4DA-E2. Output range of heater/cooler: 0V~10V

(0~32000)

PLC program description :

1. Read CR#131 (CH1 output percentage)

2. Calculate the analog output value. Analog output value = 32000 x CR#131 / 1000 (unit: 0.1%) = 32 x D10.

3.  Sent the obtained value to D9910 for DVP04DA-E2 to control voltage/current output so as to control the
heater/cooler.

4.  Program:
M2

— | FROM KO K131 D10 K1

MUL K32 D10 D12

MOV D12 D9910

5.  The relation between digital input and output voltage:

1o0v
Output
voltage
oV Digital input
0 (0%) 16000 32000

(50%) (100%)

2. Cyclic Control Mode (CR: output width, output cycle)
If the heater or cooler you are using is controlled by a power switch (On/Off), other than percentage control
mode you can also read two control registers (CR) from the DVPO4PT-E2 module and adopt GPWM
instruction as a cyclic control. Please refer to the wiring method below:

(FROM/TO)

PLC —> TC/PT

CR (pulse width. Unit: ms)
CR (outputcycle. Unit: ms)

¢ ON/OFF A

Heater/
cooler

{

Target
temperature
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Example:
The sensor receives signals from CH1 of DVPO4PT-E2. The output width of CH1 is read in CR#132, and the

output cycle of CH1 is read in CR#133. Use FROM instruction to read CR#132 and CR#133 and conduct the
cyclic control by the output width and cycle contained in GPWM instruction. Connect the heater/cooler with
PLC YO to execute the output.
PLC program description:
1. Read CR#132 for output width of CH1 and CR#133 output cycle of CH1. Store the obtain value in D10 and
D11.
2. Apply GPWM instruction to control the output pulse width (D10) and output cycle (D11) so as to control the
connected heater/cooler.
3. Program:
M1
I FROM KO K132 | D10 K2

GPWM D10 D11 YO

4.  Assume the pulse width is 1,000 and output cycle is 2,000, the output pulse diagram will be:
t=1000ms

<>

o || L

T=2000ms

3. Analog Output Mode (CR: output volume)
If the heater or cooler you are using is controlled by voltage or current, you can read the CR which stores
digital output volume of the specified channel from DVP0O4PT-E2 and adopt analog output function provided by
DVPO4DA-E2. Please refer to the wiring method below:

D/Amodule (FROM/TO) (FROM/TO)
(analog <«—> PLC <«——p | TorT
output)

CR (output

volume)
¢ Output voltage/current

Heater/ > Target

cooler temperature

To control the heater or cooler by analog output mode, you have to set up the CR in DVP0O4PT-E2 which stores

the range of digital output. In addition, use FROM instruction to read the CR which stores output volume and

TO instruction to send the output volume to the analog output module.

Example:

Use the heater/cooler with DVP04DA-E2 to conduct analog output. The heater/cooler is connected to the

current output channel of DVPO4DA-E2. Output range of heater/cooler: 0 ~ 32,000 (4 ~ 20mA). We set up the

upper limit (32,000) and lower limit (0) of output volume and use FROM instruction to read the digital output

value from DVP04PT-E2 to D10 and sent the content in D10 to D9910 to conduct output from DVP0O4DA-E2.

PLC program description:

1. Before executing the program, set CR#129 (upper limit of output volume) as 32000; CR#130 (lower limit of
output volume) as 0.

2. Read the content in CR#134 (output volume) to D10

3. Sent the value in D10 to D9910 to perform analog output.
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4. Program:

M1
I

5.  The relation between digital input and output current:

20mA

Output

12mA
current

4mA

TOP KO K129 | K32000 K1
TOP KO K130 KO K1
FROM KO K134 D10 K1
MOV D10 D9910
Digital input
16000 32000

(0%)

4.9.3 PID Application Example

Targets:
1. Setup target temperature.

(50%)

(100%)

2. Set up "auto-tuning”, enable PID function and wait for the completion of "auto-tuning”
3. Once the “auto-tuning” is completed, you only need to enable manual PID for the next time.

M100

Enable M100 to set up target temperature in D500.

% }—{TOP KO K120

D500

K1

M1013

%ﬂ—{ MOV  D9900 DO

Set up PID auto-tuning and PID RUN at MO.

Read average temperature at CHl every 1 second.

MO
ﬁ F—{ TOP KO K136

K1

K1

4‘ TOP KO K135

K1

K1

4-22
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Setup PID in manual mode and PID RUN at M1.

M1
% P—‘ TOP KO K136 KO KL

-~ TOoP KO K135 K1 Ki |

Read output width, output cycle and execute GPWM pulse width adjustment instruction.
M1000

1| [FrROM ko K132 D263 K2 |

—\ GPWM D263 D264 YO \

Auto-tuning: CR#136 = KO indicates that the auto-tuningis completed.
Once the auto-tuningis completed, read K, K, and K,.

M1000
%} }FROM KO K136 D267 K1 \
MO

= D267 KO #HSET Y10

4‘ FROM KO K122 D253 K3 ‘
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MEMO
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5.1 The Thermocouple Temperature Sensor

The thermocouple is generated by Seebeck Effect. Generally, a thermocouple is composed of conductors of two
different materials. When a temperature difference occurs at the two ends of the thermocouple, the thermocouple will
generate a voltage signal in proportional to the temperature difference. The voltage signal ranges from tens of uV to
thousands of uV; therefore, we need to magnify the voltage when using it.

The thermocouple temperature sensor indicates temperature by differential voltage, and it has already eliminated
external interferences when two pairs of data are performing differential operation. Therefore, it is much more stable
than a thermistor, resistive thermometer or thermal resistor and is widely applied in the industry.

The thermocouple is a loop constructed by two different metallic wires welded or twisted together (see the figure
below). Different metals make two junctions in the loop. One junction is called “measuring junction” or “hot junction”,
and the other is “reference junction” or “cold junction”. Placing the two junctions in different temperatures will cause a
loop voltage (i.e. Seebeck Effect), and the loop voltage is in proportional to the temperature difference between the
two junctions.

The loop voltage and the two junctions equate:
T,

Vo= _[T (QA _QB)dT
' (A)

In which Q = the heat conduction coefficient of the metal
&

B

How a thermocouple works

In fact, the heat conduction coefficient of Q4 and Qg have nothing to do with the temperature. Therefore, equation (A)
can be simplified into equation (B), a more frequently used equation:

V=a(T-Ty) (B)

There are two types of thermocouple thermometers, wrapped thermocouple and bare thermocouple. The wrapped
thermocouple is wrapped with a layer of metal as protection, similar to an electrically-heated spoon. The wrapped
thermocouple is used for measuring temperature of liquid and the bare thermocouple is for measuring gas
temperature. Different thermocouples sense different temperature ranges and output signals, and the maximum
temperature sensible varies with different materials and wires of different diameters.

5.2 Introduction

DVPO4TC-E2 is able to receive 4 points of external thermocouple temperature sensors (J-type, K-type, R-type,
S-type, T-type, E-type, N-type, £80mV) and convert them into 16-bit digital signals. The data in DVP0O4TC-E2 can
be read/written by using FROM/TO instructions or D9900 ~ D9999 in the program of DVP-PLC MPU. You can select
temperatures in Celsius (resolution: 0.1°C) or Fahrenheit (resolution: 0.18°F).

5.3 Product Profile & Outline
531 DVPO4TC-E2

®—’& B =_
0ODOITTOODI
O Y/
@y
\WG -
O— | = AERERL
—E—— /i

@\§ CTIDVOOTTIDT

7 E—

62 r

70 \é)

Unit: mm
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6. Terminals

7. Mounting hole

8. Fixing clip for extension unit/module

9. Mounting port for extension unit/module

1. Connection port for extension unit/module
2. DIN rail (35mm)

3. Model name

4. POWER, ERROR, A->D indicators

5. DIN rail clip

1/0 terminals

11+ 11-| FE| 124] 12-]| FE|I13+|13-|FE | 14+| 14-| FE|
L [

1 DC IN g
24viov | ® |FE | FE | FE| FE|FE]

5.4 External Wiring

Thermocouple  Shielded 1
‘ __cable*1 ~ CH1 100 |
00000 _hiE > wox|
L S — 11- 1
| | —1FE

Voltage input ! ‘

Corn ao\,  Shielded ; ;

-ebm m cable *1 CH4 | |

O0000C_ s |
[ 14- J :
= L FE !

|

1 |

i Cold-Junction i
*2 ‘ Compensation 5V

@ Terminal of s ‘ AG !
power module . © TI Tl + +15V |
3 124V ¢ L DC/DC i

SyStem_ T ov . Converter 477[7AG !

grounding ‘ ———-15V !

Earth S T s

(100 Q orless)

*1: Wiring for analog input should adopt the connection cable or shielding cable of thermocouple temperature
sensor J-type, K-type, R-type, S-type, T-type, E-type and N-type and should be separated from other
power cable or wirings that may cause interference.

*2: Connect FE with terminal for noise suppression..
*3: Connect the ® terminal on both power module and DVP04TC-E2 to the system grounding point then
ground the point or connect it to the cover of power distribution cabinet.

5.5 Functions and Specifications

DVPO4TC-E2 Celsius (°C) | Fahrenheit (°F) | Voltage input
Power supply voltage 24V DC (20.4V DC ~ 28.8V DC) (-15% ~ +20%)
Connector European standard fixed terminal block (Pin pitch: 5mm)

Analog input channel

4 channels

Applicable sensor types

J-type, K-type, R-type, S-type, T-type, E-type, N-type thermocouple; #80mV input impedance

Range of input

J-type: -100°C ~1,150°C
K-type: -100°C ~ 1,350°C
R-type: 0°C ~ 1,750°C
S-type: 0°C ~ 1,750°C
T-type: -150°C ~ 390°C
E-type: -150°C ~ 980°C
N-type: -150°C ~ 1,280°C

J-type: -148°F ~ 2,102°F
K-type: -148°F ~ 2,642°F
R-type: 32°F ~ 3,182°F
S-type: 32°F ~ 3,182°F
T-type: -238°F ~734°F
E-type: -238°F ~ 1,796°F
N-type: -238°F ~2336°F

+80mV

5-2
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DVPO4TC-E2

Celsius (°C) Fahrenheit (°F) Voltage input

Range of digital conversion

J-type: K-1000 ~ 1,1500
K-type: K-1000 ~ 1,3500
R-type: KO ~ 1,7500
S-type: KO ~ 1,7500
T-type: K-1500 ~ 3900
E-type: K-1500 ~ 9800

J-type: K-1480 ~ K2,1020
K-type: K-1480 ~ K26420
R-type: K320 ~ K3,1820
S-type: K320 ~ K3,1820
T-type: K-2380 ~K7340
E-type: K-2380 ~ K1,7960
N-type: K-1500 ~ 1,2800 N-type: K-2380 ~K23360

+8,000

Resolution

24 bits (0.1°C) 24 bits (0.18°F) 24 bits (0.01mV)

Overall accuracy

+0.3% when in full scale (25°C, 77°F)
+0.6% when in full scale within the range of 0 ~ 55°C (32 ~ 131°F)

Response time

1s/ all channels

Isolation

Optical coupler isolation between digital circuits and analog circuits.
Isolation between analog channels.

500VDC between digital circuits and Ground

500VDC between analog circuits and Ground

500VDC between analog circuits and digital circuits

500VDC between 24VDC and Ground

120VAC between analog channels

Digital data format

16 significant bits are available; in 2's complement

Average function

Supported. Available for setting up average times in CR#8 ~ CR#11. Range: K1 ~ K100.

Self-diagnosis

Upper and lower bound detection in all channels

Series connection to
DVP-PLC MPU

The modules are numbered from 0 to 7 automatically by their distance from MPU. No.0 is the
closest to MPU and No.7 is the furthest. Maximum 8 modules are allowed to connect to MPU and
will not occupy any digital I/O points.

Mode 0 (H’0000): J-type, °C (°F) Mode 1 (H'0001): K-type, °C (°F)
Digital output Digital output
A A
+11500(21020) = = = = = = = = - - +13500(24620)[—= = = = = = = = = =
I I
1 1
1 ]
1 1
1 1
| Measured | Measured
| temperature | temperature
| vinput | finput
-100 °C! +1150 °C -100 °C! +1350°C
(-148 °F) (+2102°F) (-148 °F) (+2462°F)
- ---1--1000(-1480) ----1—-1000(-1480)
Mode 2 (H'0002): R-type, °C (°F)
, ' Mode 4 (H'0004): T-type, °C (°F
Mode 3 (H'0003): S-type, °C (*F) aopur P < P
Digital output A
A
+17500(31820)F= = = = = = = = - -
I
I +3900(7340) |- - - - - - - .
Temperature/digital curve | :
(Default: Mode 0) | '
| , Measured
, Measured | temperature
| temperature 1 input
Iinput | I >
—1 — 150 °C! +390°C
0°c |0 (320) +1750°C (-238 °F) (+734°F)
(32°F) (+3182°F) 7L _1500¢2380)

Mode 5 (H'0005): E-type, °C (°F)
Digital output

Mode 6 (H'0006): N-type, °C (°F)

Digital output

L A
+9800(17960) |- - ------ -~ +12800(23360) = = = = = = = = = =
1 1
] 1
1 1
] 1
1 1
1 1
1 1
, Measured | Measured
| temperature | temperature
h .
| Tlnput = | | input
150 °C! +980 °‘C -150 °C| +1280°C
(-238 °Fy (+1796°F) (-238 °F) (+2336 °F)
i
- ---}--1500(-2380) - ==~ |~ -1500(-2380)
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DVPO4TC-E2

Celsius (°C) |

Fahrenheit (°F) |

Voltage input

Mode 7 (H'0007): -80mV~+80mV

+8000

Digital
output

Mode -1 (H'FFFF): Channel unavailable.
Average value and present value of input
channels will be displayed as 32,767(H'7FFF)

Temperature/digital curve

-80mv

(Default: Mode 0)

-8000

80mv

—

Voltage input

Operation/storage

1. Operation: 0°C ~ 55°C (temperature), 50 ~ 95% (humidity), pollution degree 2
2. Storage: -25°C ~ 70°C (temperature), 5 ~ 95% (humidity)

Vibration/shock immunity

International standards: IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27 (TEST Ea)

Power Supply

Max. rated power
consumption

24V DC (20.4V DC ~ 28.8V DC) (-15% ~ +20%), 3W, supplied by external power

5.6 CR (Control Register)

5.6.1 CRinDVPO4TC-E2
DRI Description
CR# Save Register content P
Set up by the system:
#0 | YES| R |Model name DVP04TC-E2 model code = H0083
#1 |YES| R | Firmware version Displaying the current firmware version in hex.
. Input mode: Default = H'0000. Take CH1 for example:
#2 |YES|R/W | CH1 Input mode setting Mode 0 (H’'0000): J-type (-100°C ~1,150°C).
Mode 1 (H'0001): K-type (-100°C ~ 1,350°C).
#3 | YES|R/W | CH2 Input mode setting Mode 2 (H'0002): R-type (0°C ~ 1,750°C).
Mode 3 (H0003): S-type (0°C ~ 1,750°C).
. Mode 4 (H'0004): T-type (-150°C ~ 390°C).
#4 YES | R/W | CH3 Input mode setting Mode 5 (H'0005): E-type (-150°C ~ 980°C).
Mode 6 (H'0006): N-type (-150°C ~ 1,280°C).
#5 | YES|R/W | CH4 Input mode setting Mode 7 (H'0007): -80mV~+80mV
Mode -1(H'FFFF): Close.
#6 Reserved
#7 | YES|RW | Temperature unit setting agl(eét) the temperature unit (Celsius °C / Fahrenheit °F). Default =
#8 | YES|R/W | CH1 average times .
#9 YES | R/W | CH2 average times Set ave_rage times at CH1 ~ CH4
- Range = K1 ~ K100
#10 |YES|R/W | CH3 average times Default = K10
#11 |YES|R/W | CH4 average times
#12 | NO | R é\(_'elrage temperature measured at
#13 | NO | R Average temperature measured at
CH2 Average of temperature measured at CH1 ~ CH4.
#14 |Nno | R é\li'egrage temperature measured at | Temperature unit: set in CR#7
415 | Nno | R Average temperature measured at
CH4
#16 ~ #19 Reserved
w0 |Nno | R Eﬁient temperature measured at
w1 | Nno | R Present temperature measured at
CH2 Present of temperature measured at CH1 ~ CH4.
#29 NO | R (F;ua;ent temperature measured at | Temperature unit: set in CR#7
43 | NO | R Present temperature measured at
CH4
#24 ~ #27 Reserved
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DDA IeE2 Description
CR# Save Register content P
#28 |YES|R/W | Adjusted Offset value of CH1 Set the adjusted Offset value of Chl ~ Ch4. Default = KO
: Range: K-400~K400.
#29 |YES|R/W AdJ.usted Offset value of CH2 Temperature unit: set in CR#7
#30 | YES|R/W | Adjusted Offset value of CH3 Definition of Offset at Ch1 ~ Ch4 in DVP0O4TC-E2:
#31 |YES|R/W | Adjusted Offset value of CH4 Deviation digital value from the target temperature/voltage
#32 ~ #39 Reserved
#40 |YES|R/W g;’onhﬁgﬁgaset value changing Prohibit set value changing in CH1 ~ CH4
#41 NO | R/W | Function: Save all the set values | Save all the set values, Default =H’0000
#42 NO | R/W | Function: Return to default setting | Set all values to default setting, Default = H'0000
443 NO | R | Error status Reglsper for stpnng all error status. See the table of error status for
more information.
#44 ~ #99 Reserved
#100 |YES |R/W g:tnei:ttlﬁ)r;\ Enable/Disable limit Enable/Disable the upper and lower bound detection function
#101 | NO | R/W | Upper and lower bound status Display the upper and lower bound value, Default =H’0000
#102 |YES |R/W | Set value of CH1 upper bound
#103 |YES |R/W | Set value of CH2 upper bound _ _
#104 | YES | RAW | Set value of CH3 upper bound Set value of CH1~CH4 upper bound. Default = K32,000
#105 |YES|R/W | Set value of CH4 upper bound
#106 ~ #107 Reserved
#108 | YES | R/W | Set value of CH1 lower bound
#109 | YES | R/W | Set value of CH2 lower bound _
#110 | YES T R/W | Set value of CH3 lower bound Set value of CH1~CH4 lower bound. Default = K-32,000
#111 | YES | R/W | Set value of CH4 lower bound
#112 ~ #119 Reserved
DVPO4ATC-E2
CR# . Description
CHiTCh2 | chH3 [ cha Save Register content
#120 | #140 | #160 | #180 [YES|R/W| SV (Setpoint) Please set the temperature_value according to proper range of
each sensor type. Default = KO
#121 | #141 | #161 | #181 |YES|R/W| Sampling time (s) Range: K1 ~ K30 (s). Default = K2
#122 | #142 | #162 | #182 |YES|R/W| Kp Proportional control constant. Default = K121
#123 | #143 | #163 | #183 |YES|R/W| K| Integral constant. Default = K2,098
#124 | #144 | #164 | #184 |YES|R/W| Kp Derivative constant. Default = K-29.
#125 | #145 | #165 | #185 |YES|R/W| Upper limit of | value Upper limit of | value. Default = KO
#126 | #146 | #166 | #186 |YES|R/W| Lower limit of | value Lower limit of | value. Default = KO.
#127 | #147 | #167 | #187 | NO | R | | value Current accumulated offset value.
#128 | #148 | #168 | #188 |YES|R/W| Heating/cooling 0: Heater, 1: Cooler. Default = KO
#129 | #149 | #169 | #189 |YES|R/W| Upper limit of output Upper limit of output. Default = K32,000
#130 | #150 | #170 | #190 |YES|R/W| Lower limit of output Lower limit of output. Default = KO
#131 | #151 | #171 | #191 | NO | R | Output percentage (%) | Output percentage (Unit: 0.1%).
#132 | #152 | #172 | #192 | NO | R | Output width (ms) Width of control output. Unit: ms.
#133 | #153 | #173 | #193 | NO | R | Output cycle (ms) Cycle of control output. Unit: ms.
#134 | #154 | #174 | #194 | NO | R | Output volume Output volume
#135 | #155 | #175 | #195 | NO |R/W| PID_RUN/STOP 0: STOP, 1: RUN. Default = KO
#136 | #156 | #176 | #196 | NO |R/W| Auto-tuning 0: Disabled, 1: Auto-tuning. Default = KO
Symbols:

YES: When CR#41 is set to H'5678, the set value of CR will be saved. NO: Set value will not be saved
R: Able to read data by FROM instruction, W: Able to write data by using TO instructions

5.6.2

DVP-ES2 Module Manual

Explanation on CR

CR#0: Model name

[Explanation]
DVP04TC-E2 model code = H'0083.
You can read the model name in the program to see if the extension module exists.

1.
2.

CR#1: Firmware version

[Explanation]
Display the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.




5 Temperature Measurement Module DVP04TC-E2

5-6

CR#2, 3, 4, 5. CH1 ~ CH4 input mode setting

[Explanation]
Set the working mode of the channels in the analog input module. There are 9 modes for each channel
which can be set up separately.
When you set CH1 as mode 1 (H'0001) CR#2 has to be set as H'0001. The default setting = H'0000. Take
CH1 as example:

Mode 0 (H’0000): J-type (-100°C ~1,150°C).

Mode 1 (H'0001): K-type (-100°C ~ 1,350°C).

Mode 2 (H’'0002): R-type (0°C ~ 1,750°C).

Mode 3 (H'0003): S-type (0°C ~ 1,750°C).

Mode 4 (H'0004): T-type (-150°C ~ 390°C).

Mode 5 (H'0005): E-type (-150°C ~ 980°C).

Mode 6 (H'0006): N-type (-150°C ~ 1,280°C).

Mode 7 (H'0007): -80mV~+80mV

Mode-1 (H'FFFF): Channel 1 unavailable

CR#7: Temperature unit setting

[Explanation]
Select the temperature unit of average temperature and presernt temperature. (Celsius °C / Fahrenheit °F).
Default = H'0000.

Mode 0 (H'0000): Celsius °C.

Mode 1 (H'0001): Fahrenheit °F.

CR#8, 9, 10, 11: CH1 ~ CH4 average times

[Explanation]

1. The average times of the signals at CH1 ~ CH4.

2. Setup range for DVP0O4TC-E2: K1 ~ K100. Default = K10. If the set value exceeds K100, the value will
be set as K100; if the set value is lower than K1, the set value will be set as K1

CR#12, 13, 14, 15: Average temperature measured at CH1 ~ CH4

[Explanation]

The average temperature measured at CH1 ~ CH4 is calculated according to the average times set in CR#8
~ CR#11. Temperature unit: set in CR#7. For example, if the average times is set as K10, the contents in
CR#12 ~ CR#15 will be the average of the most recent 10 temperature signals in CH1 ~ CH4

CR#20, 21, 22, 23: Present temperature measured at CH1 ~ CH4

[Explanation]
Display the present temperature at CH1 ~ CH4. Temperature unit: set in CR#7.

CR#28, 29, 30, 31: Adjusted Offset value of CH1 ~ CH4

[Explanation]

1. Setthe adjusted Offset value of CH1 ~ CHA4.

2.  Range: K-400~K400

3. Default setting = KO.

Definition of Offset in DVPO4TC-E2:

Deviation digital value from the target temperature/voltage
[ ] Mode 0 ~ Mode 6: 1scae=0.1°.

Equation:
Y = X() — Offset
0.1(°)

Y=Digital output, X= Measured input
® Mode 7: 1scae = 80mV/8000=0.01 mV.

Equation:
Y = m—Oﬁ‘set
0.01(mV)

Y=Digital output, X= voltage input
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CR#40: Function: Set value changing prohibited, Default = H'0000
[Explanation]

Description
bit0 b0=0, CH1 changing allowed; b0=1, CH1 changing prohibited
bitl b1=0, CH2 changing allowed; b1=1, CH2 changing prohibited
bit2 b2=0, CH3 changing allowed; b2=1, CH3 changing prohibited
bit3 b3=0, CH4 changing allowed; b3=1, CH4 changing prohibited

bit4 ~ bitl5 Reserved

Relative Parameters
CR#2 ~ CR#5 Input mode setting at CH1 ~ CH4
CR#8 ~ CR#11 Average times at CH1 ~ CH4

CR#28 ~ CR#31 | Offset settings at CH1 ~ CH4

CR#42 Returning to default setting

CR#100 Function: Enable/Disable limit detection
CR#102~CR#105 | Set value of CH1~CH4 upper bound
CR#108~CR#111 | Set value of CH1~CH4 lower bound
CR#120~CR#196 | PID relative settings

CR#41: Function: Save all the set values. Default=H’0000

[Explanation]
Save function setting. Save all the set values to the internal flash memory. When saving is completed,
CR#41 will be set to H'FFFF.

Set value Function
HO No action
HFFFF Saving completed
H5678 Saving enabled.

Note: Default setting = HO. When set value = H'5678, saving will be enabled, and CR#41 will be set to
H’FFFF when saving is completed. If the set value is not H'5678, the set value will remain H'0. For
example, input K1 into CR#41, and the value will remain H'0.

CR#42: Function: Return to default setting, Default = H'0000
[Explanation]

Description
bit0 b0=0, no action on CH1; b0=1, set CH1 to default setting
bitl b1=0, no action on CH2; b1=1, set CH2 to default setting
bit2 b2=0, no action on CH3; b2=1, set CH3 to default setting
bit3 b3=0, no action on CH4; b3=1, set CH4 to default setting
bit4 ~ bit15 Reserved

Note: Set designated bit as 1 and the corresponding channel will be returned to default setting. When
setting is completed, the value will be set to 0. If CR#40(Set value changing prohibited) is enabled, the
default setting in CR#42 will be invalid, and all set values will remain unchanged. Error Code bit 12 of
CR#43 will be setto 1.

Relative Parameters
CR#2 ~ CR#5 Input mode setting at CH1 ~ CH4
CR#8 ~ CR#11 Average times at CH1 ~ CH4
CR#28 ~ CR#31 | Offset settings at CH1 ~ CH4
CR#100 Function: Enable/Disable limit detection
CR#102~CR#105 | Set value of CH1~CH4 upper bound
CR#108~CR#111 | Set value of CH1~CH4 lower bound
CR#120~CR#196 | PID relative settings

CR#43: Error status. Default=H'0000

[Explanation]

CR#43: error status value. See the table below:
Description

bitO | K1 (H'1) | Power Supply error

DVP-ES2 Module Manual 5-7
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Description
bitl K2 (H'2) Hardware error
bit2 K4 (H'4) Upper / lower limit error
bit3 K8 (H'8) CH1 Conversion error
bit4 K16 (H'10) CH2 Conversion error
bit5 K32 (H’20) CH3 Conversion error
bit6 K64 (H’40) CH4 Conversion error

bit7 ~ bit8 Reserved

bit9 K512(H'0200) Mode setting error

bit10 K1024(H'0400) | Average times error

bit11 K2048(H'0800) Upper / lower limit setting error

bit12 K4096(H'1000) Set value changing prohibited

bit13 K8192(H'2000) Communication breakdown on next module
bitl4 ~ bitl5 Reserved

# Note: Each error status is determined by the corresponding bit (b0 ~ b13) and there may be more
than 2 errors occurring at the same time. 0 = normal; 1 = error

CR#100: Function: Enable/Disable limit detection. Default =H’0000

[Explanation]

Description
bit0=1 Enable CH1 limit detection
bit1=1 Enable CH2 limit detection
bit2=1 Enable CH3 limit detection
bit3=1 Enable CH4 limit detection
bit4 ~ bit15 Reserved

CR#101: Upper and lower bound status. Default =H’0000

[Explanation]

Description
bit0=1 CH1 exceeds lower bound
bit1=1 CH2 exceeds lower bound
bit2=1 CHS3 exceeds lower bound
bit3=1 CH4 exceeds lower bound
bit4 ~ bit7 Reserved
bit8=1 CH1 exceeds upper bound
bit9=1 CH2 exceeds upper bound
bit10=1 CH3 exceeds upper bound
bit11=1 CH4 exceeds upper bound
bit12 ~ bitl5 Reserved

CR#102, 103, 104, 105: Set value of CH1 ~ CH4 upper bound. Default =H'0000

[Explanation]
Set the upper bound value of CH1 ~ CH4

CR#108, 109, 110, 111: Set value of CH1 ~ CH4 lower bound. Default =H'0000

[Explanation]
Set the lower bound value of CH1 ~ CH4..

CR#120, 140, 160, 180: SV (Setpoint)

[Explanation]

1. Please set the temperature value (unit: 0.1 degree) according to proper range of each sensor type, i.e.
suppose the target temperature is 100°C, write K1000 into the specified CR by using TO instruction.

2. Default =KO0.
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CR#121, 141, 161, 181: Sampling time (s)

[Explanation]

1. Set up the time interval between each action of sampling. If the temperature in the control
environment does not vary significantly, set up longer sampling time; however if temperature varies
quickly, set up shorter sampling time.

2. Setup range: 1 ~ 30, Default =K2. The conversion time of each channel in the temperature
measurement module is approximately 1 second. Therefore, if the value is smaller than 1, 1 will be
automatically written into the CR. If the value is bigger than 30, 30 will be written into the CR.

3. Output cycle time (ms) is equal to the setup sampling time (s), i.e. if the sampling time is set as 2, the
output cycle will be 2,000 correspondingly.

CR#122, 142, 162, 182: Kp value, Default =K121

[Explanation]
Kp: The proportional control constant, i.e. proportional band. The proportional control refers to that the
output is in proportional to the error. Please refer to the PID operation formula and set up an appropriate
parameter.

Output MV (%) = E / Kp x 100%

MV : Output value

K, : Proprotional gain

E(t): Error value

Example:
Setup Kp =10, E =1, K, =0, Kp =0 (Close K|, Kp)
MV (%) =1/ 10 x 100% = 10%
The output percentage displayed in CR#131, 151, 171, 191 will be 10%.

CR#123, 143, 163, 183: K, value, Default = K2098

[Explanation]

Ki: Integral constant.

1.  Suppose only proportional control is applied, there will be certain deviation between the set value and
the actual temperature. If integral control is applied, the deviation will decrease gradually and the
target temperature can be achieved.

2. Integral control function will be disabled if KO is set to the CRs.

3. Ifthe curve is too gradual, please adjust K,. The closer the K, to 0, the more abrupt the curve becomes.

CR#124, 144, 164, 184: Kp value, Default = K-29

[Explanation]

Kp: Derivative constant.

1. Derivative control enhances disturbance rejection and helps the control status get back to the target
temperature quickly.

2. Derivative control function will be disabled if KO is set to the CRs.

3.  If the output percentage fluctuates too much, please adjust Kp. The closer Kp value to 0, the less
fluctuating the output percentage will be.

CR#125, 145, 165, 185: Upper limit of | value, Default = KO
CR#126, 146, 166, 186: Lower limit of | value, Default = KO

[Explanation]

1.  When both upper limit and lower limit are 0, the upper/lower limit function for | value will be closed,
which means there will be no upper/lower limit for | value.

2. When the upper limit is set to be smaller than the lower limit, the upper and lower limit will be set to the
same value.

CR#127, 147, 167, 187: |value

[Explanation]
Current accumulated offset value.
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CR#128, 148, 168, 188: Heating/cooling

[Explanation]
Select heating or cooling control. Set the CR to “0” if your control target is a heater. Set the CR to “1” if your
control target is a cooler. The default setting = H'0000.

Mode 0 (H'0000): Heater.

Mode 1 (H'0001): Cooler.

CR#129, 149, 169, 189: Upper limit of output. Default = K32,000
CR#130, 150, 170, 190: Lower limit of output. Default = KO

[Explanation]

1. The output volume is calculated from the upper limit and lower limit.

2. For example, if the upper/lower limit is set to 0 ~ 32,000, when the output comes to 50%, the output
volume will be 16,000. Please set up this CR according to the analog output you are using.

CR#131, 151, 171, 191: Output percentage (0.1%)

[Explanation]
The result obtained from the PID operation. Unit: 0.1%. For example, if the PID operating result is 100, the
output percentage will be 10%.

CR#132, 152, 172, 192: Output width (ms)
CR#133, 153, 173, 193: Output cycle (ms)

[Explanation]
If you are using the cyclic control mode to control your target, please read the two CRs. For example, if the

cycle is 2,000 and width 1,000, the output pulse will shape like below:
t=1000ms

<>

ousas || B

T=2000ms

CR#134, 154, 174, 194: Output volume

[Explanation]
Formula of output volume:
Output Volume = (Output Upper Limit — Output Lower Limit) x Output % + Output Lower Limit
Example:
Control by current 4 ~ 20mA (0 ~ 32,000)
Output upper limit: 32,000
Output lower limit: 0

20mA
Output 12mA
current
4mA Output volume
0 (0%) 16000 32000

(50%) (100%)

CR#135, 155, 175, 195: PID_RUN/STOP

[Explanation]

1. If you want to apply auto-tuning function, enable auto-tuning function before setting PID function as
RUN. When auto-tuning is completed, CR#136, 156, 176, 196 will be cleared as 0, and the
obtained value of Kp/K;/Kpwill be stored into corresponding CRs.

2. PID_RUN/STOP, KO: STOP, K1: RUN. Default = KO.
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CR#136, 156, 176, 196: Auto-tuning

[Explanation]

1. If you want to apply auto-tuning function, set the auto-tuning CR to K1 to enable auto-tuning function
before setting PID function as RUN. When auto-tuning is completed, CR#136, 156, 176, 196 will
be cleared as 0, and the obtained value of Kp/K;/ Kpwill be stored into corresponding CRs.

2. Auto-tuning, KO: Disabled, K1: Auto-tuning. Default = KO.

Note:

1. SetKp, K|, and Kp to “0" to disable the PID function. If you want to use proportional control only, set K
and Kp to “0”.

2. If you do not know how to tune PID parameters in your control environment, use “auto-tuning” to
generate Kp, K, and Kp and further modify them into better Kp, K; and Kp. To utilize the auto-tuning, set
the auto-tuning CR to K1. After the auto-tuning is completed, the CR will automatically return to KO.

3. If you want to fill in your own Kp, K, and Kp, please set up Kp first according to your experiences and set
K; and Kp to “0” to disable the integral and derivative control functions. When Ky is set, modify K, and Kp.
We recommend you to adjust K, decreasingly and Ky downwards from 0.

4. If the output percentage fluctuates too much, please adjust Kp. The closer Ky, value to 0, the less

fluctuating the output percentage will be. Besides, if the curve is too gradual, please adjust K. The
closer the K, to 0, the more abrupt the curve becomes.

5.6.3  Explanation on Special Registers D9900~D9999

When ES2 MPU is connected with modules, registers D9900~D9999 will be reserved for storing values from modules.
You can apply MOV instruction to operate values in D9900~D9999.

When ES2 MPU is connected with DVP0O4TC-E2, the configuration of special registers is as below:

Module#0 |Module#1 | Module#2 | Module#3 | Module#4 | Module#5 | Module#6 | Module#7 Description
D1320 | D1321 | D1322 | D1323 | D1324 | D1325 | D1326 | D1327 Model code
D9900 | D9910 | D9Y920 | D9930 | D9940 | D99s0 | Dogeo | Dogzo | CHiaverage
temperature
D9901 | D991l | D921 | D9931 | D994l | D995l | D99e1 | Degr | CH2average
temperature
D9902 | D9912 | D9922 | D9932 | D994z | D99s2 | D9ge2 | Degrz | CH3average
temperature
D9903 | D9913 | D9923 | D9933 | D9943 | D9953 | D99e3 | Dogra | CH4average
temperature

1. D9900~D9999 are average input values of CH1 ~ CH4 and the average times is K1~K100. When the average
times is set to K1, the values displayed in D9900~D9999 are current values. You can use: 1. ES_AIO
Configuration Function of WPLSoft (refer to 5.8 Applications in this manual) or 2. FROM/TO instructions
(CR#8~CR#11) to set the average times as K1

2.  Example:

Ladder diagram: Explanation:

M 1000
1 MOV | D9900 DO

Save CHL1 average temperature of
Module#0 to DO

—| MOV D9911 D2 Save CH2 average temperature of
Module#1 to D2

Save CH3 average temperature of
Module#2 to D4

—| MOV | D9922 D4

5.7 Temperature Conversion in DVP0O4TC-E2

The user can adjust the conversion curves according to the actual needs by changing the Offset value (CR#28 ~

CR#31).

Definition of Offset in DVPO4TC-E2:

Deviation digital value from the target temperature/voltage

® For temperature measured Mode 0~6: 1gcae = 0.1°.
Equation:

3

X() —Offset]
0.1(°)

Y=Digital output, X= Measured input
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[ ) For voltage input Mode 7: 15ca e = 80mV/8000=0.01 mV.
Equation:
X(mV
= # — Offset
0.01(mV)
Y=Digital output, X= voltage input
5.7.1  Conversion Curve
®  Mode 0 (H'0000): J-type, °C (°F)
Digital output
A
+11500(21020) - - - - = - = - — -
1
1
1
1
I
: Measured
| temperature
‘ | e
-100 °C! +1150 °C
(-148 “F)I (+2102°F)
----1--1000(-1480)
Mode 0 of CR#2~ CR#5 -100°C ~ 1150°C (-1000~11500)
-148°F ~ 2102°F (-1480~21020)
Offset (CR#34 ~ CR#37) | Offset value
®  Mode 1 (H'0001): K-type, °C (°F)
Digital output
A
+13500(24620) |- - - = - = = = - =
: Measured
| temperature
| ‘l input‘
-100 °C! +1350°C
(-148 °F) (+2462°F)
- - --}--1000(-1480)
Mode 1 of CR#2~ CR#5 -100°C ~ 1350°C (-1000~13500)
-148°F ~ 2462°F (-1480~24620)
Offset (CR#34 ~ CR#37) Offset value
®  Mode 2 (H'0002): R-type, °C (°F), Mode 3 (H'0003): S-type, °C (°F)
Digital output
A
+17500(31820)F- - - - - - - = - -
1
: Measured
: temperature
| | input
0°Cc ¥]0(320) +1750°C >
(32°F) (+3182°F)
Mode 2, 3 of CR#2~ CR#5 | 0°C ~ 1750°C (0~17500)
32°F ~ 3182°F (320~31820)
Offset (CR#34 ~ CR#37) Offset value
5-12
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Mode 4 (H'0004): T-type, °C (°F)

Digital output

A
+3900(7340)F - - = = — — —
: Measured
! temperature
: input -
-150 °C | +390°C
(-238 °F) (+734°F)
A I--1500(-2380)
Mode 4 of CR#2~ CR#5 -150°C ~ 390°C (-1500~3900)
-238°F ~ 734°F (-2380~7340)
Offset (CR#34 ~ CR#37) Offset value
Mode 5 (H'0005): E-type, °C (°F)
Digital output
A
+9800(17960) |-=-=-= === == -
: Measured
' temperature
: input
-150 °Cé +9é0 °’C >
(-238 °F)I (+1796 'F)
- ---1--1500(-2380)
Mode 5 of CR#2~ CR#5 -150°C ~ 980°C (-1500~9800)

-238°F ~ 1796°F (-2380~17960)

Offset (CR#34 ~ CR#37) Offset value

Mode 6 (H'0006): N-type, °C (°F)

Digital output

A
+12800(23360)}=- - == == = = = =
]
I
]
I
I
I
: Measured
| temperature
I input
| 1 g
-150 °C: +1280°C
(-238 °F) (+2336°F)
\
----1—-1500(-2380)

Mode 6 of CR#2~ CR#5

-150°C ~ 1280°C (-1500~12800)
-238°F ~ 2336°F (-2380~23360)

Offset (CR#34 ~ CR#37)

Offset value
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® Mode 7 (H'0007): -80mV~+80mV

+8000

Digital
output

-80mV

80mV

Voltage input

-8000

Mode 7 of CR#2~ CR#5 -80mV~+80mYV (-8000~8000)
Offset (CR#34 ~ CR#37) Offset value

5.7.2  Adjusting Conversion Curve

1. Description
. If there is certain deviation in the measurement results, you can make adjustments on the Offset value to
modify the conversion curve according to your actual needs. For example, if the deviation temperature
from the target temperature (measured temperature) is 2°C, set the Offset of CH1 as 20 (2°C /0.1°C = 20).

Y = (ﬂ - Oﬁset}
0.1(°C)

Y=Digital output, X= Measured input
Example: If X=2°C, Y=

Y = (—2(00) - 20} =0
0.1(°C)

. You only need to set up the PT conversion curve for once. Set up CR#40 (Set value changing prohibited)
to prevent incorrect operations.

2. Adjusted Curve
Digital output Digital output

A A
+11,500~~-~-~--—--- +11,500

I
I
I
I
I Measured
I
I
I
1

Measured ,
temperature temperature
input . input
| » | »
-100C ! +1150'C -100°C | X 1150 'C
| ! Offset
---1-1,000 . __-1,000
1,020

3. Devices
. X0 = On: Set the input mode of the signals at CH1 as mode 0.
. X1 = On: Set Offset value of CH1 as 20 (2°C).
. MO = On: Disable CHL1 set value changing.
4.  Program explanation
. When X0 = On, set CR#2 as KO (H'0000) and the signal input mode at CH1 as mode 0 (J-Type).
. When X1 = On, write K20 (Offset value of CH1) into CR#28.

. When X1 goes from On to Off, set MO = On to disable the adjustment on TC conversion curve. Write K1
(H'1) into CR#40, b0=1 to disable CHL1 set value changing.
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Program example

Ladder diagram:

X0

1 ToP KO K2 HO K1
X1

—{— TOP KO K28 K20 K1
X1

—— SET MO

MO

1 ToP KO K40 H1 K1

5.8 Applications

5.8.1
1.

2.

Explanation:

Set CH1 as mode 0 (J-Type)

Set the Offset value of CH1

Disable CH1 set value changing

Thermocouple Temperature Measurement System

Description

. Measuring temperature by thermocouple temperature sensor.

Devices

. MO: set the average times.
. M1: switch the temperature unit of average and present temperature

D20 ~ D23: average Celsius temperature at CH1 ~ CH4
D30 ~ D33: average Fahrenheit temperature at CH1 ~ CH4
D40 ~ D43: present Celsius temperature at CH1 ~ CH4

. D50 ~ D53: present Fahrenheit temperature at CH1 ~ CH4

Program explanation

. MO=0ff, set the average times of input signals at CH1 ~ CH4 as 10, M0=0On set the average times of input
signals at CH1 as 1.

. M1=0ff, temperature unit = °C; M1=0n temperature unit = °F.

. MO=0ff, M1=0ff, Store the average Celsius temperature at CH1 ~ CH4 into D20 ~ D23.

. MO=0ff, M1=0n, Store the average Fahrenheit temperature at CH1 ~ CH4 into D30 ~ D33.

. MO0=0n, M1=0ff, Store the present Celsius temperature at CH1 ~ CH4 into D40 ~ D43.

. MO0=0n, M1=0n, Store the present Fahrenheit temperature at CH1 ~ CH4 into D50 ~ D53.

. DVPO0O4TC-E2 stores the obtained temperature value to special registers. Therefore, you only need to read
the content in the special registers to obtain the measured temperature. Unit of the temperature: 0.1°C or

0.1°F.

Program example
Ladder diagram:

Explanation:

Set the average times at CH1 ~ CH4 as
10

Set the average times at CH1 ~ CH4 as
1

Display Celsius degrees (°C)

Display Fahrenheit degrees (°F)

DVP-ES2 Module Manual

MO
—if+———- TOP KO K2 K10 K4
MO
— —— ToP KO K2 K1 K4
M1
—f—- TOP KO K7 HO K1
M1
— ——— TOP KO K7 H1 K1
MO M1
BMOV | D9900| D20 K4
M1
F— BMov | D9900| D30 K4
MO M1
— BMOV | D9900| D40 K4
M1
1 Bmov | pogoo| Dso K4
END

Read average Celsius degrees at CH1 ~
CH4

Read average Fahrenheit degrees at
CH1 ~ CH4

Read present Celsius temperature at
CH1 ~CH4

Read present Fahrenheit temperature at
CH1 ~CH4
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5.8.2 How to Set the Module Wizard in WPLSoft

1. Open WPLSoft and click on il

=k Ak dkR
¥ F1 F2

F2

[ L I= I —
Fi FE F

Relay Type B OFE OF it come it @& AR

Some k@ km

2.
Temperature Measurement Module”.
O Auxiliary Design of Extension Module

NO.

Extension Module Type

¥ 0
e
F2|
e |
4 |
|
|
|

DYF0ATC

Ten

s
[ é
7

Reset All

3. You will then see this window.

1 DYPO4IC Temperature Measurement Module

[ Read Registet (Generate FROM Instruction) Instruction List
-

0 coule Tyne

You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select “DVP04TC-E2

#2 CHI Awerage Time
#3 CH2 Average Time
#4 CH3 Avwerage Time
#5 CH4 Average Time |
#6 Average Celsius Temperature Measured
#7 Average Celsius Temperature Measured
#2  Average Celsius Temperature Measured |
#9 Average Celsius Temperature Measured

#10 Average Fahrenheit Temperature Measy

#11 Average Fahrenheit Temperature Measu

#12 Average Fahrenheit Temperature Measy

#13 Average Fahrenheit Temperature Measu

#14 Present Celsius Temperature Measured

#15 Present Celsius Temperature Measured

#16 Present Celsius Temperature Measured

#17 Present Celsius Temperature Measured

#19 Present Fahrenheit Temperature Measur

#20 Present Fahrenheit Temperature Measur

#21 Present Fahrenheit Temperature Measur

#22 Present Fahrenheit Temperature Measur

#24 OFFSET Value of CHI1

#23 OFFSET Value of CH2

#26 OFFSET Value of CH3

#27 OFFSET Value of CH4

#30 Error Status

#31 Communication Address Jetting

#32 Communication Speed (Baud Rate) Settir

Read Instruction

| e |
||

/RN

§

=

#33 Returning to Default Setting

Click "Add to List" to generate program codes.
#34 Firnuwrare Version

[ e | |

oK |
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4. Next, let's take 5.8.1 Thermocouple temperature measurement system as example.
Step 1: Select “#1 Thermocouple Type”.
Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1002",
Step 3: Set CH1 ~ CH4 as “J Type”
Step 4: Click “Preview” to check if the generated program codes are correct.
Step 5: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#1 is completed.

S DYPOATC Temperature Measnrement Module E‘
i1 i i
” Liodel b I Read Register (Jenerate FROM Instraction)

Instruction List
-

Sten 1 LD 1002
ep Read Instrustion TO KO KL HO000 K1

#3 CHI Awerage Time
#4 CH3 Awerage Time

#5 CH4 Average Time [0 =] | = Step 5
El

#h Average Celsius Temperature Measured

#7 Average Celsius Temperature Measured

#2 Awverage Celsius Temperature Measured | J | j|

#9 Average Celsius Temperature Measured |—4|
#10 Average Fahrenheit Temperature Measu ~d

#11 Average Fahrenheit Temperature Measu
#12 Average Fahrenheit Temperature Measy | W Wiite Register (Generate TO Instruction)
#13 Average Fahrenheit Temperature Measv | [T [netraction of Pulse Execution

#14 Present Celsius Temperature Measured .
#15 Present Celsius Temperature Measured ; | | Condition
#16 Present Celsius Temperature Measured : |LD j |M v‘lDDE j Step 2
#17 Present Celsive Temperature Measured : —
#19 Present Fahrenheit Temperature Measur Tet Talue

#20 Present Fahrenheit Temperature Measur

#21 Present Fahrenheit Temperature M easur CHL|J Type
#22 Present Fahrenheit Temperature Measur CH2 |J Type

ey

Lol el

#24 OFFEET Value of CH1

#25 OFFZET Value of CH2 CH3 |T Type

#26 OFFRET Value of CH3 CHa|T Type

#27 OFFZET Value of CH4 Step 3

#30 Error Status

#31 Communication & ddress Setting

#32 Commundcation Speed (Baud Rate) Setti
#33 Returning to Default Setting Click "Add to List" to generate program code: |

#34 Firmware Version
= LD W1002 | | |
TETER || |Tio K0 K1 HOo0d K1

5. Setting up CR#2 is similar to the setup of CR#1.
Step 1: Select "#2 CH1 Average Time”
Step 2: Check “Write Register” to generate TO instruction. Set the condition as "LD M1000”.
Step 3: Set the set value as “K10” and number of data as “1”".
Step 4: Click “Preview” to check if the generated program codes are correct.
Step 5: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#2 ~ CR#5 is
completed.

_3; DYPOATIC Temperature Measurement Module

Madel Hame I Read Register ((Jenerate FROM Instruction) [
h ole
i — LD M101
#3 CH2Z Average Time Step 1 Read Instruction TOROEIHO0O00 KL
fid CH3 Average Time LD 1002 I
45 CH4 Average Time [0 =] | j TO KD KIKI0KI
#6 Average Celsius Temperature Measured Step 5
#T Awerage Celsius Tempetature Measured = P
#8  Awerage Celsius Tempetature Measured | J | J| J
H#9 Average Celsius Temperature Measured =

.

#10 Average Fahrenheit Temperature Measu =

#11 Avwerage Fahrenheit Temperature Measu ﬁ
#12 Average Fahrenheit Temperature Measu |V Write Register (Generate TO Instruction) 4
#13 Average Fahrenheit Temperature Meast |7 Instruction of Pulse Execution @
#14 Present Celsius Temperature Measured .
#15 Present Celsius Temperature Measured . | | Sondition
#16 Present Celsius Temperature Measured : |LD j |M v‘lDUE j
#17 Present Celsius Temperature Measured : L —————— Step 2
#19 Present Fahrenheit Temperature W easur SetValue—
#20 Present Fahrenheit Temperature Measur
#21 Present Fahrenheit Temperature Measur |K j‘ J |IU -
#22 Present Fahrenheit Temperature Measur -
#24 OFFSET Value of CHI Number of Data|l [
#25 OFFZET Value of CH2 Range 14096
#26 OFFZET Value of CH3 Step 3
#27 OFF3ET WValue of CH4
#30 Error Status
#31 Communication A ddress Betting
#3532 Communication 3peed (Baud Rate) Settin
#33 Retuming to Default Setting Click "& dd to List" to generate program codes
#34 Fitmware Version
Frevi LD 11002 ‘ | |
W | ITOKNK2KIDKL
0K | Cancel |
Step 4

6. Setting up CR#6 ~ CR#9 is similar to the setup of CR#2 ~ CR#5.
Step 1: Select "#6 Average Celsius Temperature Measured at CH1”
Step 2: Check “Read Register” to generate FROM instruction. Set the condition as "LD M1000".
Step 3: Set the register for storing data as “D20” and number of data as “4”".
Step 4: Click “Preview” to check if the generated program codes are correct.
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Step 5: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#6 ~ CR#9 is
completed.

L D¥PFOATC Temperature Measurement Module &l

#0 Model Name v Read Register (Generate FROM Instruction) Instraction List
#1 Themoeouple Type [~ Instruction of Pulse Execution
#2 CHI Average Time LD 141002
#3 CH2 Average Time Read Instruction TO KO K1 HO000 K1
#4 CH3 Average Time Step 1 Condition = I%g l\]gc}?gzmmu o
i Ha & - - ||1000
= o o =l -] = Lo 11000
#7  Awerage Celsius Temperature Measured et il = FROM K0 Ed D20 K4
#2 Average Celsius Temperature Measured o - 20 = hd Step 4
#9 Avwerage Celsius Temperature Measured -
#10 Average Fahrenheit Temperature Measu Humber of Data 4 j‘
#11 Awerage Fahrenheit Temperature Measu
#12 Awerage Fahrenheit Temperature Measu Step 2
#13 Awerage Fahrenheit Temperature Measu
#14 Present Celsius Temperature Measured
#15 Present Celsius Temperature Measured
#16 Present Celsius Temperature Measured
#17 Present Celsius Temperature Measured
#19 Present Fahrenheit Temperature Measur
#20 Present Fahrenheil Temperature Measur
#21 Present Fahrenheit Temperature Measur
#22 Present Fahrenheit Temperature Measur
#24 OFFSET Value of CH1
#25 OFFSET Value of CH2
#26 OFFSET Value of CH3
#27 OFFSET Value of CH4
#30 Error Btatus
#31 Communication & ddress Jetting
#32 Communication 3peed (Bawd Rate) Settir
#33 Returning ta Default Setting Click "Add to List" to generate program codes

#34 Firmware Version
- LD w1000 | | |
Preview | |\FRong K0 Ke D20 K4

Step 3

mperature

=

7. The setup of other CR parameters can follow the steps illustrated above.
8.  After you complete all the setups, click on “OK” to return to the “Auxiliary Design of Extension Module” window
and continue to set up other modules.
O Auxiliary Design of Extension Module

NG Extension Module Type
W 0 ||DVPD4TC Temperature Measurement Module | Betup
v i |[DVPD4AD Andlog Input Module i
2 | J

3 | J

4| =]

s | =]

6 | J

7 | J

Reset All QK | Cancel |

9.  After you complete the setups of all the modules, click on “OK” to generate the program below.

% Dyp0 - Delta WPLSoft - [Ladder Diagram Mode] [i=1[E3
(E File Edit Compiler Comments Search Wiew Communication Options Window Help -8 x
DesEE @ = N SR
 BRERew EHS S ] O9mER & & FQ 1=
RyType MH BHHERYSATN amMTIEAdRS oM ED 7 L
M1002 ~
— !TO Ko K1 HO K1 |
M1002
| !TO Ko K2 K10 K1 |
M1000
— !FROM Ko KE D20 Ka |
M1000
| !FROM KD K10 D30 Ka |
M1000
A [From ko Ki4 D40 K4 |
M1000
| !FROM Ko K19 A0 K4 |

10. If you need to add in other control programs, you can edit the program directly in the ladder diagram window in
WPLSoft.
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5.9 PID Functions

5.9.1 Introduction to PID

DVP-ES2 Module Manual

P (Proportional) Control

The proportional control refers to that the output is in proportional to the error. When the temperature is lower
than the proportional band and the output is 100%, the control will enter the proportional band, and the output
will be gradually in smaller proportional to the error. When the set temperature value (SV) is consistent with the
present temperature value (PV), i.e. no error, the output will be 0%. (Error = SV - PV)

In a heater: SV = 1,000 (100°C), Kp = 100 (10°C). See the figure below for the relation between temperature and
output.

Output
A

100%

Heater

0%

» Temperature
i Proportio nal

90°C "™ 100C

In a cooler: SV = 200 (20°C), Kp = 100 (10°C). See the figure below for the relation between temperature and

output.
Output
A

100%

Cooler

(o 72Y [S—

» Temperature

!
i Proportional £
R band o

30T 20C

| (Integral) Control
With only P control, the controlled temperature will be deviated in a certain level from the set temperature.

Therefore, we adopt integral control with the proportional control. As time passes by, the deviation of value will

disappear, and the controlled temperature will be consistent with the set temperature.
A A

P R L 67 bnsemsrmsmsmesrsmssans LS
i} W,
Deviation Deviation

Adding I control

> >
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® D (Derivative) Control
The derivative control is capable of offering bigger output in response to strong interference and restoring the

control to its original status.
F 3

P+D c_ontrol

P coﬁtml

[
L

® Control Chart
Dotted lined area: PID commands

MYI G (o) PV

Symbol explanation:
MV : Output value

K, : Proprotional gain

E(t): Error value

PV : Present measured value

SV : Target value

K, : Differential gain

PV (t)S : Differential value of PV(t)
K, : Integral gain

E(t)é . Integral value of E(t)

Basic PID Operation Formula

MV = %{E(t)+%(E(t)éj+ Kp* PV(t)S}

P |

In which the error is fixed to: E=SV-PV
To avoid the sudden derivative value that is too big caused by the activation of PID command for the first time,

we therefore adopt the differentiation of PV.
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5.9.2 PID Control Modes

DVPO0O4TC-E2 offers 3 types of control modes for the PID control.
1. Percentage Control Mode (CR: output percentage)

Application 1:

If the heater or cooler you are using is controlled by a power switch (On/Off), you can read out the output

percentage (0~100%) from DVPO04TC-E2 and adopt GPWM instruction as a cyclic control. Please refer to the

wiring method below:

Example:

Connect the sensor to CH1 of DVP04TC-E2 and use FROM instruction to read the output percentage
(CR#131). Connect the heater/cooler with YO and apply GPWM instruction to control the cyclic output.

PLC program description:
1. Read CR#131 (CH1 output percentage)
2. If output percentage D10=500 and output cycle D20=2000, width of output pulse D22 (t)=output cycle(T) x

CR#131 /1000 (unit: 0.1%) = D20 x D10/ 1000 = 2000 x 500/1000=1000
3. Apply GPWM instruction to control the output pulse width and output cycle so as to control the connected

heater/cooler.
4.  Program:

M1
— |

PLC

(FROM/TO)

D EE—

CR (output

percentage)
¢ ON/OFF

Heater/
cooler

'

Target

temperature

FROM KO K131 D10 K1
MOV K2000 D20
MUL D20 D10 D30
DIV D30 K1000 D22

GPWM D22 D20 YO

5.  Diagram of output pulse:

DVP-ES2 Module Manual

t=1000ms

<>

Output YO J ]

T=2000ms
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5-22

Application 2:

If the heater or cooler you are using is controlled by voltage or current, you can read out the output percentage
(0~100%) from DVP0O4TC-E2 and adopt analog output function provided by DVP0O4DA-E2. Please refer to the

wiring method below:

D/Amodule
(analog
output)

Heater/
cooler

Example:

(FROM/TO)

+“—>

i Output voltage/current

—_—

(FROM/TO)
PLC 4—’
CR (output
percentage)
Target | L 1
temperature

Connect the sensor to CH1 of DVP04TC-E2 and couple PLC with analog output module DVP0O4DA-E2.
Connect the heater/cooler with voltage/current output channel of DVP0O4DA-E2. Output range of heater/cooler:

0V~10V (0~32000)
PLC program description :

1. Read CR#131 (CH1 output percentage)
2. Calculate the analog output value. Analog output value = 32000 x CR#131 / 1000 (unit: 0.1%) = 32 x D10.
3.  Sent the obtained value to D9910 for DVP04DA-E2 to control voltage/current output so as to control the

heater/cooler.
4.  Program:

M2
— | FROM KO K131 D10 K1
MUL K32 D10 D12
MOV D12 D9910
5.  The relation between digital input and output voltage:
10V
Output
voltage
oV Digital input
0 (0%) 16000 32000
(50%) (100%)

Cyclic Control Mode (CR: output width, output cycle)
If the heater or cooler you are using is controlled by a power switch (On/Off), other than percentage control
mode you can also read two control registers (CR) from the DVP04TC-E2 module and adopt GPWM

instruction as a cyclic control. Please refer to the wiring method below:

(FROM/TO)

PLC —> TC/PT

¢ ON/OFF

Heater/
cooler

{

Target
temperature

CR (pulse width. Unit: ms)
CR (outputcycle. Unit: ms)

A
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Example:
The sensor receives signals from CH1 of DVP04TC-E2. The output width of CH1 is read in CR#132, and the

output cycle of CH1 is read in CR#133. Use FROM instruction to read CR#132 and CR#133 and conduct the
cyclic control by the output width and cycle contained in GPWM instruction. Connect the heater/cooler with
PLC YO to execute the output.
PLC program description:
1. Read CR#132 for output width of CH1 and CR#133 output cycle of CH1. Store the obtain value in D10 and
D11.
2. Apply GPWM instruction to control the output pulse width (D10) and output cycle (D11) so as to control the
connected heater/cooler.
3. Program:
M1
I FROM KO K132 | D10 K2

GPWM D10 D11 YO

4.  Assume the pulse width is 1,000 and output cycle is 2,000, the output pulse diagram will be:
t=1000ms

<>

o || L

T=2000ms

3. Analog Output Mode (CR: output volume)
If the heater or cooler you are using is controlled by voltage or current, you can read the CR which stores
digital output volume of the specified channel from DVP04TC-E2 and adopt analog output function provided by
DVPO4DA-E2. Please refer to the wiring method below:

D/Amodule (FROM/TO) (FROM/TO)
(analog —> PLC <«——» | TorT
output)
CR (output
volume) A
¢ Output voltage/current i
Heater/ Target i
cooler temperature

To control the heater or cooler by analog output mode, you have to set up the CR in DVP04TC-E2 which stores

the range of digital output. In addition, use FROM instruction to read the CR which stores output volume and

TO instruction to send the output volume to the analog output module.

Example:

Use the heater/cooler with DVP0O4DA-E2 to conduct analog output. The heater/cooler is connected to the

current output channel of DVPO4DA-E2. Output range of heater/cooler: 0 ~ 32,000 (4 ~ 20mA). We set up the

upper limit (32,000) and lower limit (0) of output volume and use FROM instruction to read the digital output

value from DVPO4TC-E2 to D10 and sent the content in D10 to D9910 to conduct output from DVP04DA-E2.

PLC program description:

1. Before executing the program, set CR#129 (upper limit of output volume) as 32000; CR#130 (lower limit of
output volume) as 0.

2. Read the content in CR#134 (output volume) to D10

3. Sent the value in D10 to D9910 to perform analog output.
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4. Program:
M1

I TOP KO K129 | K32000 K1

TOP KO K130 KO K1

FROM KO K134 D10 K1

MOV D10 D9910

5.  The relation between digital input and output current:

20mA
Output 19mA
current
AmA Digital input
0 16000 32000
(0%) (50%) (100%)

5.9.3 PID Application Example

Targets:

1. Setup target temperature.

2. Set up "auto-tuning”, enable PID function and wait for the completion of "auto-tuning”

3. Once the “auto-tuning” is completed, you only need to enable manual PID for the next time.

Enable M100 to set up target temperature in D500.
M100

—H—‘TOP KO K120 D500 K1

Read average temperature at CHl every 1 second.
M1013

%ﬂ—{ MOV  D9900 DO

Setup PID auto-tuning and PID RUN at MO.

MO
ﬂ %—{ TOP KO K136 K1 K1 \
4‘ TOP KO K135 K1 K1 \
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Setup PID in manual mode and PID RUN at M1.

M1
% F—‘ TOP KO K136 KO K1 \

4‘ TOP KO K135 K1 K1 ‘

Read output width, output cycle and execute GPWM pulse width adjustment instruction.

— - |FROM Ko K132 D263 K2 |

7‘ GPWM D263 D264 YO

Auto-tuning: CR#136 = KO indicates that the auto-tuning is completed.
Once the auto-tuningis completed, read K., K, and K.

M1000
—{ } | FROM KO K136 D267 K1 ‘

MO
= D267 KO k;‘sa Y10
4‘FROM KO K122 D253 K3 \

5.10 Hardware Properties of Temperature Controllers

DVPO0O4TC-E2 and temperature controllers of other brands need 20 ~ 30 minutes of warm-up time. The higher
the ambient temperature, the longer warm-up time required.

For ensuring hardware performance, each sensor channel can only be adjusted after the module is warmed up.
The error in sensor varies upon different brands. We suggest you choose a high quality sensor for achieving
higher accuracy on temperature measurement.

Simple test can be conducted by users for checking the function of each channel.

DVP-ES2 Module Manual

1.

Short-circuit the channel you are using, and the measured temperature should be the temperature
currently inside the module, i.e. the CJC temperature (CR#29). For instance, if the current temperature is
26 degree, connect the positive end of CH1 to the negative end (0v), i.e. short-circuit the channel, and the
measured temperature should approach 26 degree.

In addition, input 21.848mv to the channel and the measured temperature should be 400 degree plus the
measured temperature in short circuit condition. For example, given the temperature measured in short
circuit condition is 26 degree, when the channel receives input as 21.848mV, the measured temperature
should be 426 degree.

If the test results are consistent with the above description (the channel operates in good condition) but
errors still exist, please check other factors which could possibly influence normal operation of the
temperature controller.
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MEMO
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