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1 Analog Input Module DVPO4AD/DVPOBAD

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 -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.

For example, the voltage -10 ~ 10V is first converted into values -8,000 ~ +8,000 by an A/D module, and

the PLC will read/write the control registers (CR) in the AD module by FROM/TO instructions. The signals sent
back to the PLC for operations will be digital K-8,000 ~ K8,000.

1.2 Introduction

DVPO4AD (or DVPO6AD) analog signal input module receives external 4 (or 6) points of analog input

signals (voltage or current) and converts them into 14-bit digital signals. The MPU can read/write the data in

the module by using FROM/TO instructions in the program. There are 49 16-bit control registers in the module.

You can select voltage input or current input by the wiring. Range for voltage input: £10V (£8,000, resolution:

1.25mV). Range for current input: £20mA (4,000, resolution: 5pA).

1.3 Product Profile and Outline
1.3.1 04AD-S

1

3.00 25.20 60.00 6 66:60 |
= / F=q ; " 3.00 — R ‘
- Ex,; 7ﬂ6ru—|_ru‘\_:—@—u—u‘\_ru—%7 i 5", ,,7777 ‘67
== =TIzt LA
%Cﬁ% h//lo T@ /12 y d HiH ﬁ@@@&m Hi Y
T d T —Juggo M HE
= — —
90.00 g iC‘ZMT / 13 Eoooou 90.00
2 =5 [ / UL
I ey 3 HHHHHAEHERAARH
o U iaﬁ by gy ydd
3 = : gpgannnnnn E onnn K
o o UL L e LU
\ == =} gﬁf—*—*—*;—*—*—*—: 2]
4.00
Unit: mm
1. Power, ERROR, A/D indicators 10. DIN rail (35mm) V+ V+
2. Model name 11. RS-485 communication port I+ [+
3. DIN rail clip 12. Mguntmg rail for extension coM1 | coms
unit/module ®
4. Terminals 13. Power input 2| FG FG
. 14. Connection port for extension £
5. 1/O terminals . P o | V4 V+
unit/module o
6. Fixing hole for extension unit/module = I+ I+
7. Nameplate ' ['com2 | com4
8. Connection port for extension G G
unit/module
9. Fixing clip for extension unit/module - -
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1 Analog Input Module DVPO4AD/DVPOBAD

1.3.2 04AD-H2 (04AD-H)

[

0000

90

H
R

e[z === === ==

| = N
J
6 é 3
Unit: mm
1. DIN rail (35mm) 6. Terminals
2. Connection port for extension unit/module 7. Mounting hole
3. Model name 8. 1/0 terminals (see below)
4. POWER, ERROR, A/D indicators 9. Mounting port for extension unit/module
5. DIN rail clip
I/O Terminals:
24v] ov | b+ [com| FG Jcom| FG [ com] Fc [com]
[@ o[ vl v vl v wl v vl
CH1 CH2 CH3 CH4
1.3.3 06AD-S
S 3 4 = 60.00
1\°° 2520,/ 60.00 . © | 340
N 2 i it i
= iifibf
ol E , (T
g1 F 7
=) -
S R PV (PO UL
13.00
Unit: mm
1. POWER, ERROR, A/D indicator 10. Mounting rail for extension unit/module V+ V+
2. DIN rail clip 11. Power input [+ I+
12. Connection port for extension
3. Terminals . P 2| com1 |coms
unit/module k=
4. 1/0 terminals El F6 | FG
5. Nameplate ol V+ V+
6. Mounting hole for extension unit/module ; I+ I+
7. Extension unit/module fixing clip COM2 |COM4
8. DIN rail (35mm) FG FG
9. RS-485 communication port - -
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1 Analog Input Module DVPO4AD/DVPOBAD

1.4 External Wiring

Voltage input

CH1 ‘

104.7K

N . P CH1
% \I” 25002 T WJ L~
+ 104.7K
COM Aj i
FG
Shielded cable*1 l AG
Currentinput T
CH6 104.7K
-20mA~+20mA - vt . S CH6
*2 (| 25012 L
I+ =Wy 104.7K
Jj““* COM
. - 7 FG
- Shielded cable*1 4 AG
*3‘
|
|
@ Terminal of h @
1
power module = - bebe 115V
” T oV ¢ AG
L 24v Converter %
System grounding »-15V

Earth
(100Qor less)

*1:  When performing analog input, please isolate other power wirings.

*2:  When the A/D module is connected to current signals, make sure you short-circuit “V+" and “|+” terminals.

*3: If the noise is too significant, please connect FG to the grounding terminal.

*4:  Please connect the @ terminal on both the power module and A/D module to the system earth point and
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.

DVP-PLC Application Manual
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1 Analog Input Module DVP04AD/DVPO6AD

1.5 Specifications

Analog/Digital module (04AD/06AD) Voltage input Current input
Power supply voltage 24 VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%)

Analog input channel 4 channels or 6 channels/module

Range of analog input +10V +20mA

Range of digital conversion +8,000 +4,000

Resolution 14 bits(1 sg = 1.25mV) 13 bits (1 sg = 5pA)

Input impedance > 200 KQ 250Q

+0.5% when in full scale (25°C, 77°F)

Overall accurac
v ey +1% when in full scale within the range of 0 ~ 55°C (32 ~ 131°F)

Response time 3 ms x the number of channels

Isolation Isolation between digital area and analog area. No isolation among analog channels.
Range of absolute input +15V +32mA

Digital data format 13 significant bits out of 16 bits are available; in 2's complement

Yes. Available for setting up in CR#2 ~ CR#5. Range for 04AD-S: K1 ~ K4,096, for
04AD-H/06AD-S: K1 ~ K20.

Self-diagnosis Upper and lower bound detection/channels

Average function

ASCII/RTU mode

Communication speed: 4,800/9,600/19,200/38,400/57,600/115,200 bps
Communication mode (RS-485) ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1)

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1)

RS-485 cannot be used when connected to PLC MPU in series.

When connected to DVP-PLC MPU The modules are numbered from 0 to 7 automatically by their distance from MPU. Max.

in series 8 modules are allowed to connect to MPU and will not occupy any digital 1/O points.
Mode 0: (-10V ~ +10V), Mode 1: (-6V ~ +10V)
+8000
Digital
output +4000
| ! 0 .
oV eV vt 10V
! ! [OFFSET GAIN
I I /
i i /L4000
| S
\ 77777777 y:/ 777777777777 | 8000 Voltage input
A/D conversion curve
(Default: mode 0) Mode 2: (-12 mA ~ +20 mA), Mode 3: (-20mA ~ +20mA)
Mode 3
+4000 N/
7
Digital / |Mode2
output /
///
/
20rr‘1A —l‘2mA o /
‘ ‘ N ama 20mA
\ \ /| OFFSsET GAIN
RNy
T
yaavs
i i /
i Ve Currentinput
,,,,,,, v 1--4000
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1 Analog Input Module DVPO4AD/DVPO6AD

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

Vibration/shock immunity

Power supply

Max. rated power

~ - 0f ~ 0, - - i
consumption 24VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%), (-S)2W, (-H)2.5W, supplied by external power

1.6 CR (Control Register)

1.6.1 CRin DVP0O4AD

DVPO04AD Description
RS-485
CR# parameter Latched Register content b15(b14|b13|b12|b11(b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
address

Set up by the system:

DVPO04AD-S model code = H'0088
DVP04AD-H model code = H'0400
DVP04AD-H2 model code = H'6400

Reserved CH4 CH3 CH2 CH1

#0 H’4000 (@] R Model name

Input mode: Default = H'0000. Take CH1 for example:

#1 H4001 O | R/W | Input mode setting Mode 0 (b0 ~ b2 = 000): Voltage input (-10V ~ +10V).
Mode 1 (b0 ~ b2 = 001): Voltage input (-6V ~ +10V).
Mode 2 (b0 ~ b2 = 010): Current input (-12mA ~ +20mA).
Mode 3 (b0 ~ b2 = 011): Current input (-20mA ~ +20mA).

#2 H'4002 O | R/W | CH1 average time
i ) Range of settings in CH1 ~ CH4:
#3 H'4003 | O | R/W | CH2 average time DVPO4AD-S = K1 ~ K4,096
#4 H'4004 | O | RIW | CH3 average time DVPO4AD-H = K1 ~ K20
Default = K10
#5 H'4005 O | R/W | CH4 average time
#6 H'4006 X R | CH1 input average
#7 H'4007 X R | CH2 input average
Average of input signals at CH1 ~ CH4
#8 H'4008 X R | CH3 input average
#9 H'4009 X R | CH4 input average
#10 ~ #11 Reserved

#12 H'400C X R | CH1 input present value

#13 H400D X CH2 input present value

Present value of input signals at CH1 ~ CH4

R
#14 H'400E X R | CH3 input present value
R

#15 H'400F X CH4 input present value

#16 ~ #17 Reserved

Adjusted OFFSET value of
CH1
Adjusted OFFSET value of
CH2
Adjusted OFFSET value of
CH3
Adjusted OFFSET value of
CH4

#18 H'4012 O | RIW

#19 H'4013 O | RIW OFFSET settings at CH1 ~ CH4 signal. Default = KO; Unit: LSB.
When voltage input, range: K-4,000 ~ K4,000.

When current input, range: K-4,000 ~ K4,000.

#20 H'4014 O | RIW

#21 H'4015 O | RIW

#22 ~ #23 Reserved

Adjusted GAIN value of

#24 H4018 O | RIW CH1

GAIN settings at CH1 ~ CH4. Default =K4,000; Unit: LSB.

DVP-PLC Application Manual 1-5



1 Analog Input Module DVP04AD/DVPO6AD

DVPO4AD Description
RS-485
CR# parameter Latched Register content b15|b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
address
, Adjusted GAIN value of When voltage input, range: K-3,200 ~ K16,000.
#25 H'4019 O | RW CH2 When current input, range: K-3,200 ~ K10,400.
#26 H401A ol rw Adjusted GAIN value of
CH3
497 H401B ol rw Adjusted GAIN value of
CH4
#28 ~ #29 Reserved
#30 H401E X R | Error status Regls_ter for storing all error status. See the table of error status for
more information.
#31 H'401F ol rRwW Communlcatlon address For settTg RS-485 communication address: Range: 01 ~ 255.
setting Default = K1
4,800/9,600/19,200/38,400/57,600/115,200bps are available.
ASCII data format: 7-bit, Even, 1 stop bit (7,E,1).
RTU data format: 8-bit, Even, 1 stop bit (8,E,1).
Default = H'0002
b0: 4,800 bps
it bl: 9,600 bps (Default)
, Communication speed :
#32 H4020 | O | RW (baud rate) setting b2: 19,200 bps
b3: 38,400 bps
b4: 57,600 bps
b5: 115,200 bps
b6 ~ b13: reserved
b14: High/low bit exchange of CRC checksum (only valid in RTU)
b15: Switch between ASCII/RTU mode, 0 = ASCIl mode(default)
b15(b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
Reserved CH4 CH3 CH2 CH1
Default = H'0000. Take the setting of CH1 for example:
) ) 1. When b0 = 0, the user is allowed to tune CR#18 and CR#24 of
Returning to default setting;|  cH1. When b0 = 1, the user is not allowed to tune CR#18 and
#33 H'4021 O | R/W | OFFSET/GAIN tuning CR#24 of CHL.
authorization 2. bl represents whether the OFFSET/GAIN tuning register is
latched. bl = 0 (OFFSET/GAIN tuning register latched). b1 =1
(OFFSET/GAIN tuning register non-latched). This function is
only valid when in RS-485 communication.
3. When b2 = 1, all settings will return to default values (except
CR#31 and CR#32)
#34 H'4022 @] R | Firmware version Displaying the current firmware version in hex.
#35 ~ #48 For system use
Symbols:
O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)
R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485
LSB (Least Significant Bit): For voltage input: 1, sg = 10V/8,000 = 1.25mV; for current input: 1;sg = 20mA/4,000 = 5uA.

1-6
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1 Analog Input Module DVPO4AD/DVPO6AD

1.6.2 CRin DVPO6AD

DVPO06AD Description
RS-485
CR# | parameter | Latched Register content b15|b14|b13|{b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 [ b3 | b2 | bl | b0
address
#0 H4000 | O R | Model nhame Set up by the system. DVPO6AD-S model code = H'00C8
Reserved | CH6 | CHs | CH4 | cH3 | cH2 | cH1
Input mode: default = H'0000. Take CH1 for example:
#1 H'4001 O | R/W | Input mode setting Mode 0 (b0 ~ b1 = 00): Voltage input (-10V ~ +10V).
Mode 1 (b0 ~ b1 = 01): Voltage input (-6V ~ +10V).
Mode 2 (b0 ~ b1 = 10): Current input (-12mA ~ +20mA).
Mode 3 (b0 ~ b1 = 11): Current input (-20mA ~ +20mA).
#2 H'4002 | O | R/W | Average time CH2 CH1
#3 H'4003 | O | R/W | Average time CH4 CH3
#4 H'4004 | O | R/W | Average time CH®6 CH5
Range of setting in CH1 ~ CH6: K1 ~ K20. Default = K10. Default settings of CR#2 ~ #4 are all H'OAOA
#5 Reserved
#6 H'4006 | X R | CH1 input average
#7 H'4007 X R | CH2 input average
#8 H'4008 X R | CH3 input average
Average of input signals at CH1 ~ CH6.
#9 H'4009 | X R | CH4 input average
#10 H400A | X R | CH5 input average
#11 H400B | X R | CH6 input average
#12 H400C | X R | CH1 input present value
#13 H400D | X R | CH2 input present value
#14 H'400E | X R | CH3 input present value
Present value of input signals at CH1 ~ CH6.
#15 H'400F X R | CH4 input present value
#16 H4010 X R | CH5 input present value
#17 H'4011 X R | CH6 input present value
418 H4012 |O| RW éﬁ:gsted OFFSET value of
#19 H4013 | O | RIW éﬁ:;sted OFFSET value of
#20 | H4014 |O|RW éﬂg“ed OFFSET value of | rroeT settings at CHL ~ CH6. Default = KO; unit: LSB.
- When voltage input, range: K-4,000 ~ K4,000.
#21 | H4015 |O|RW éﬂzsmd OFFSET value of | \ynan current input, range: K-4,000 ~ K4,000.
#29 H4016 | O | RIW éﬁ:gsted OFFSET value of
493 H4017 | O | RIW éﬂgsted OFFSET value of
494 H4018 | O | RW Adjusted GAIN value of
CH1
405 H4019 | O | RIW Adjusted GAIN value of
CH2
#26 | H401A | O | RW éﬂg“ed GAINvalue of | 5 A\ settings at CH1 ~ CH6. Default = K4,000; Unit: LSB.
Adiusted GAIN val ; When voltage input, range: K-3,200 ~ K16,000.
#27 | H401B |O| RW CF{ZS € value o When current input, range: K-3,200 ~ K10,400.
408 Ha01c | O | RIW Adjusted GAIN value of
CH5
499 H401D | O | RIW éﬂgsted GAIN value of

DVP-PLC Application Manual 1-7



1 Analog Input Module DVP04AD/DVPO6AD

DVPO6AD Description
RS-485
CR# | parameter | Latched Register content b15|b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address

#30 H'401E X R Error status Register for storing all error status. See the table of error status for

detail.
431 H401E | o | RIW Cor_nmunlcatlon address For settl_ng up RS-485 communication address. Range: 01 ~ 255.
setting Default = K1

4,800/9,600/19,200/38,400/57,600/115,200bps are available.
ASCII data format: 7-bit, Even, 1 stop bit (7,E,1).
RTU data format: 8-bit, Even, 1 stop bit (8,E,1).
Default = H'0002
b0: 4,800 bps

i~ati b1: 9,600 bps (Default
#32 | H4020 |O| RW g;?n“;““'cat'on baud rate | |5 10,200 Eps( )

b3: 38,400 bps

b4: 57,600 bps
b5: 115,200 bps
b6 ~ b13: reserved
b14: High/low bit exchange of CRC checksum (only valid in RTU)
b15: Switch between ASCII/RTU mode, 0 = ASCIl mode(default)

b15(b14|b13|b12|b11(b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

Return to
default setting

Default = H'OFFF. Take the setting of CH1 for example:

Returning to default setting;| 1. b0: switch for upper/lower bound alarm on the input value for the

#33 | H4021 | O | R/W | OFFSET/GAIN tuning channel. 0 = disabled; 1 = enabled (default)

authorization 2. bl: OFFSET/GAIN tuning. O = forbidden; 1 = allowed (default)

3. When b12 ~ b15 = 1, all values in CH1 ~ CH6 will return to
default settings (except CR#31, CR#32). b12 ~ b15 will return to
0 automatically after the setting is completed.

CH6 | CH5 | CH4 | CH3 | CH2 | CH1

#34 H'4022 (@) R | Firmware version Displaying the current firmware version in hex.

#35 ~ #48 System used

Symbols:

O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)

R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485

LSB (Least Significant Bit): For voltage input: 1,sg = 10V/8,000 = 1.25mV; for current input: 1 sg = 20mA/4,000 =5 £ A.

The corresponding parameters address H'4000 ~ H'4022 of CR#0 ~ CR#34 are provided for user to read/write data by RS-485

communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.

2. Modbus ASCII / RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit,
Even, 1 stop bit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into
register).

1.6.3 Explanation on CR

CR#0: Model name

[Explanation]

1. DVP04AD-S model code = H'0088

DVPO0O4AD-H model code = H'0400

DVP04AD-H2 model code = H'6400

DVPO6AD-S model code = H'00C8

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

o M 0D
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CR#1: Input mode setting

[Explanation]

The working mode of the channels in the analog input module. There are 4 modes for each channel which
can be set up separately. The default setting = H'000

For 04AD:

When you set CH1 as mode 0 (b2 ~ b0 = 000), CH2 as mode 1 (b5 ~ b3 = 001), CH3 as mode 2 (b8 ~ b6 =
010), and CH4 as mode 3 (b11 ~ b9 = 011), CR#1 has to be set as H'0688. The higher bits (b12 ~ b15) will

be reserved.

For 06AD:

When you set CH1 as mode 0 (b1 ~ b0 = 00), CH2 as mode 1 (b3 ~ b2 =01), CH3 as mode 2 (b5 ~ b4 = 10),
CH4 as mode 3 (b7 ~ b6 = 11), CH5 as mode 0 (b9 ~ b8 = 00), and CH6 as mode 0 (b11 ~ b10 = 00), CR#1
has to be set as H'O0E4. The higher bits (b12 ~ b15) will be reserved.

CR#2, 3, 4, 5. Channel average time

[Explanation]

The settings of average times of the signals at CH1 ~ CH4. Please note that the average time settings at
CR#2 ~ CR#5 only need to be written in once.

For 04AD:

1. The setup range for 04AD-S: K1 ~ K4,096. Default = K10.

2.  The setup range for 04AD-H: K1 ~ K20. Default = K10.

For 06AD:

1. The setup range for 06AD-S: K1 ~ K20. Default = K10.

The default setting for CR#2 ~ #4: H'OAOA

CR#2 (b7 ~ b0) is for the average time at CH1. CR#2 (b15 ~ b8) is for the average time at CH2.
CR#3 (b7 ~ b0) is for the average time at CH3. CR#3 (b15 ~ b8) is for the average time at CH4.
CR#4 (b7 ~ b0) is for the average time at CH5. CR#4 (b15 ~ b8) is for the average time at CH6.

a k~ wnN

CR#6, 7, 8, 9, 10, 11: Input average values at CH1 ~ CH6

[Explanation]

The average of the signals at CH1 ~ CH6 obtained from the settings in CR#2 ~ CR#5. For example, if the
settings in CR#2 ~ CR#5 is 10, the content in CR#6 ~ CR#11 will be the average of the most recent 10
signals at CH1 ~ CH6.

CR#12, 13, 14, 15, 16, 17: Input present value at CH1 ~ CH6

[Explanation]

The present value of input signals at CH1 ~ CH6.
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CR#18, 19, 20, 21, 22, 23: Adjusted OFFSET value of CH1 ~ CH6

[Explanation]
1. The adjusted OFFSET value of CH1 ~ CHB6, representing the analog input voltage or current when the

analog signal is converted into digital value 0.

The adjustable range of voltage: -5V ~ +5V (-4,000,sg ~ +4,000,sg)

The adjustable range of current: - 20mA ~ +20mA (-4,000,sg ~ +4,000,sg)
2. Default setting = KO; unit: LSB.

CR#24, 25, 26, 27, 28, 29: Adjusted GAIN value of CH1 ~ CH6

[Explanation]

1. The adjusted GAIN value of CH1 ~ CH®6, representing the analog input voltage or current when the
analog signal is converted into digital value 4,000.
The adjustable range of voltage: -4V ~ +20V (-3,200,sg ~ +16,000, sg)
The adjustable range of current: -16mA ~ +52mA (-3,200,sg ~ +10,400,sg)

2. Please note that: GAIN value — OFFSET value = +800,sg ~ +12,000,_sg (voltage) or +800,sg ~ +6,400, 55

(current). When GAIN — OFFSET is small (steep oblique), the resolution of input signal will be finer and

variation on the digital value will be greater. When GAIN — OFFSET is big (gradual oblique), the
resolution of input signal will be rougher and variation on the digital value will be smaller.
3. Default setting = KO; unit; LSB.

CR#30: Data register for storing all errors

[Explanation]

CR#30: error status value. See the table below:

Error Content b15~b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
Abnormal power supply K1 (H'1) 0 0 0 0 0 0 0 1
Incorrect mode setting K4 (H'4) 0 0 0 0 0 1 0 0
OFFSET/GAIN error K8 (H'8) 0 0 0 0 1 0 0 0
Hardware malfunction K16 (H'10) | Reserved | O 0 0 1 0 0 0 0
Abnormal digital range K32 (H’20) 0 0 1 0 0 0 0 0
Incqrrect average times K64 (H'40) 0 1 0 0 0 0 0 0
setting
Instruction error K128 (H'80) 1 0 0 0 0 0 0 0
#” Note: Each error status is determined by the corresponding bit (b0 ~ b7) and there may be more than 2 errors
occurring at the same time. 0 = normal; 1 = error
Example: “Abnormal digital range” (K32) will occur when in voltage mode, the digital conversion is lower than
-8,000 or higher than 8,000, or in current mode, the digital conversion is lower than -4,000 or higher than 4,000.

CR#31: RS-485 communication address setting

[Explanation]
The setting of RS-485 communication address. Range: 01 ~ 255. Default = K1. This setting is only valid for
RS-485 communication and will be invalid when connected to a PLC MPU.
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CR#32: Communication speed (baud rate) setting

[Explanation]
The setting of RS-485 communication speed, available in 4,800, 9,600, 19,200, 38,400, 57,600 and
115,200bps (bps stands for bits per second). Default = H'0002.

b0 =1: 4,800 bps

bl=1: 9,600 bps (default)

b2 = 1: 19,200 bps

b3 =1: 38,400 bps

b4 =1: 57,600 bps

b5=1: 115,200 bps

b6 ~b13: Reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU mode)

b15: Switch between ASCII/RTU mode. 0: ASCII (default); 1: RTU. ASCII data format: 7-bit,

Even, 1 stop bit (7, E, 1); RTU data format: 8-bit, Even, 1 stop bit (8, E, 1). This setting is

only valid for RS-485 communication and will be invalid when connected to a PLC MPU.

CR#33: Returning to default setting; OFFSET/GAIN tuning authorization

[Explanation]

For authorization on some internal functions, e.g. OFFSET/GAIN tuning. The latched function will store the

output setting in the internal memory before the power is cut off.

For 04AD:

Default setting = H'0000. Take the setting of CH1 for example:

1. When b0 =0, the user is allowed to tune CR#18 (OFFSET) and CR#24 (GAIN) of CH1. When b0 =1,
the user is not allowed to tune CR#18 (OFFSET) and CR#24 (GAIN) of CHL1.

2. bl represents whether the OFFSET/GAIN tuning registers are latched. b1 = 0: OFFSET/GAIN tuning
registers are latched; b1l = 1: OFFSET/GAIN tuning registers are non-latched. This function is only
valid when in RS-485 communication.

3. When b2 =1, all settings will return to default value except for CR#31 and CR#32.

For O6AD:

Default setting = H'OFFF. Take the setting of CH1 for example:

1.  bO: switch of upper/lower bound alarm for input value. 0 = disabled; 1 = enabled (default)

2.  bl: OFFSET/GAIN tuning authorization. O = forbidden; 1 = allowed (default)

3. When b12 ~b15 =1, all settings at CH1 ~ CH6 will return to default value except for CR#31 and
CR#32. b12 ~ b15 will automatically return to 0 when the setup is completed.

CR#34: Firmware version

[Explanation]

Displaying the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.
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1.7 A/D Conversion Curve

1.7.1 Voltage Input Mode

+8,000
Mode O /
\/’
Digital /4
output +4,000 Maode 1
/
/
Vs
| | 0 ;!/ 5 6V
/t 2V 10V

/
OFFSET GAIN

/ |--4,000

4
/ _>
/

73 -8,000 Voltage input

Mode 0 of CR#1

-10V ~ +10V, GAIN = 5V (4,000, sg), OFFSET = OV (O.ss).

Mode 1 of CR#1

-6V ~ +10V, GAIN = 6V (4,800.s5), OFFSET = 2V (1,600, sg).

GAIN

The voltage input value when the digital output value = 4,000. Range: -4V ~ +20V
(-3,200.s5 ~ 16,000, sp).

OFFSET

The voltage input value when the digital output value = 0. Range: -5V ~ +5V
('41000LSB - +4|000LSB)-

GAIN - OFFSET

Range: +1V ~ +15V (+800, sz ~ +12,000, s).

1.7.2 Current Input Mode:

4.000 Mode 3
+ H
N
A
4
. 7 Mode 2
Digital 74
output /7
//
4
7/
/
//
-20mA -12mA 0 J/
=
<) 4mA
N 1 20mA
/| OFFSET GAIN
//
//
/ |
/
/ —
// .
// Currentinput
/
-4,000

Mode 2 of CR#1

-12mA ~ +20mA, GAIN = 20mA (4,000,sg), OFFSET = 4mA (800, sg).

Mode 3 of CR#1

-20mA ~ +20mA, GAIN = 20mA (4,000,sg), OFFSET = OmA (O, sg).

GAIN

The current input value when the digital output value = +4,000. Range: -16mA ~
+52mA ('3a200LSB ~ +101400LSB)-

OFFSET

The current input value when digital output value is 0. Range: -20mA ~ +20mA
(-4,000, s ~ +4,000,sg ).

GAIN - OFFSET

Range: +4mA ~ +32mA (800, sg ~ +6,400,sp).

The user can adjust the conversion curves according to the actual needs by changing the OFFSET
value (CR#18 ~ CR#21) and GAIN value (CR#24 ~ CR#27).

1-12
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1.7.3 Adjusting A/D Conversion Curve in Voltage Input Mode

1. Description

¢ Take 04AD for example. When CR#1 is set as voltage input mode (mode 0), the OFFSET value
will be set as 0V (K0) and GAIN value as 5V (K4,000), i.e. input voltage -10V ~ +10V will
correspond to values -8,000 ~ +8,000.

* When CR#1 is set as voltage input mode (mode 1), the OFFSET value will be set as 2V (K1,600)
and GAIN value as 6V (K4,800), i.e. input voltage -6V ~ +10V will correspond to values -8,000 ~
+8,000.

¢ If you cannot use the default voltage input mode (mode 0 and mode 1), you can make
adjustments on the A/D conversion curve according to your actual need. For example, Set the
OFFSET of CH1 ~ CH4 as 0V (K0) and GAIN as 2.5V (K2,000).

* You only need to set up the A/D conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning
authorization) to prevent incorrect operations.

2. Devices

¢ X0 = On: Set the input mode of the signals at CH1 ~ CH4 as mode 1.
¢ X1 =0n: Set OFFSET value of CH1 ~ CH4 as 0V (K0) and GAIN value as 2.5V (K2,000).
¢ MO = On: Disable adjustment on A/D conversion curve.
3.  Program explanation
¢  When X0 = On, set CR#1 as K585 (H'249, i.e. 0000 0010 0100 1001 in binary) and the signal

input mode at CH1 ~ CH4 as mode 1 (voltage input mode).

¢  When X1 = On, write KO (OFFSET value of CH1 ~ CH4) into CR#18 ~ 21 and K2,000 (GAIN
value of CH1 ~ CH4) into CR#24 ~ 27.

* When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve.
Write K585 (H'249, i.e. 0000 0010 0100 1001 in binary) into CR#33 to disable the adjustment on

A/D conversion curve in CH1 ~ CH4.

4.  Program example

Ladder diagram: Explanation:
X0
—i— ToP KO K1 H249 K1 Set CH1 ~ CH4 as mode 1 (voltage input
mode)
X1
— ’{ TOP | KO | K18 | KO K4 | setthe OFFSET value of CH1 ~ CH4
TOP KO K24 | K2000 K4 Set the GAIN value of CH1 ~ CH4
X1
— SET MO
MO Disable adjust ton A/D i
e 1op Ko K33 H249 K1 Clﬁ\?e e adjustment on conversion
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1.7.4  Adjusting A/D Conversion Curve in Current Input Mode

1. Description

Take 04AD for example. When CR#1 is set as current input mode (mode 2), the OFFSET value
will be set as 4mA (K800) and GAIN value as 20mA (K4,000), i.e. input current -12mA ~ +12mA
will correspond to values -4,000 ~ +4,000.

When CR#1 is set as current input mode (mode 3), the OFFSET value will be set as OmA (K10)
and GAIN value as 20mA (K4,000), i.e. input current -20mA ~ +20mA will correspond to values
-4,000 ~ +4,000.

If you cannot use the default current input mode (mode 2 and mode 3), you can make
adjustments on the A/D conversion curve according to your actual need. For example, Set the
OFFSET of CH1 ~ CH4 as 5mA (K1,000) and GAIN as 20mA (K4,000).

You only need to set up the A/D conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning

authorization) to prevent incorrect operations.

2. Devices

X0 = On: Set the input mode of the signals at CH1 ~ CH4 as mode 3.
X1 = On: Set OFFSET value of CH1 ~ CH4 as 5mA (K1,000) and GAIN value as 20mA (K4,000).

MO = On: Disable adjustment on A/D conversion curve.

3.  Program explanation

When X0 = On, set CR#1 as K1755 (H'6DB, i.e. 0000 0110 1101 1011 in binary) and the signal
input mode at CH1 ~ CH4 as mode 3 (current input mode).

When X1 = On, write K1,000 (OFFSET value of CH1 ~ CH4) into CR#18 ~ 21 and K4,000 (GAIN
value of CH1 ~ CH4) into CR#24 ~ 27.

When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve.
Write K585 (H'249, i.e. 0000 0010 0100 1001 in binary) into CR#33 to disable the adjustment on

A/D conversion curve in CH1 ~ CH4.

4.  Program example

Ladder Diagram: Explanation:
X0 .
41— ToP KO K1 H6DB K1 Set CH1 ~ CH4 as mode 3 (current input

1-14

mode)

X1

— ’{ TOP KO K18 | K1000 | K4 Set the OFFSET value of CH1 ~ CH4

TOP KO K24 | K4000 | K4 Set the GAIN value of CH1 ~ CH4
X1
—Hf— SET MO
MO
1 ToP KO K33 | H249 K1 Disable adjustment on A/D conversion curve
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1.8 The Applications

1.8.1 Measuring Current
1. Description
¢ Assume there is an equipment that has to convert the external current OmA ~ 20mA supplied into
values and display the value in register DO for monitoring the current.
* Set the input signals of the A/D module as mode 3, i.e. the current input mode (-20mA ~ +20mA).
2.  Devices
* D40: average value of the input signals
* D50: present value of input signal
¢ DO: actual value of the present measured current
3. Wiring
¢ Connect the current signal to be measured to CH1 of DVP0O4AD and short-circuit V+ and I+ (as

shown below).

Current Input |
OmMA~+20mA CH1 104.7K ,\CHl
-— == Vit a M T 1~
I+ —W—l T104.7K
T ! COM J,
L FG
- Shieled cable | AG

4.  Program explanation

* When PLC goes from STOP to RUN, set CH1 as current input mode (mode 3), and together set
the average time of the input signals at CH1 as 10.

¢ Save the average value of the input signals measured into D40 and the present value of the input
signal measured into D50.

¢ Inthe current mode of DVPO4AD, The value range for 0 ~ 20mA is KO ~ K4,000. D50 is 200 times
of the actual current value (i.e. 4,000/20 = 200). Divide the value in D50 by 200 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
—f 4 TO KO K1 H3 K1 Set CH1 as mode 3 (current input mode)
— TO KO K2 K10 K1 Set the average time of CH1 signals as 10
Llofﬂ EROM KO K6 D40 K1 Store the average value of CH1 input signals
into D40
| FROM KO K12 D50 K1 Store the present value of CH1 input signal into
D50
L piv D50 | K200 DO DO is the actual value of the present measured

current at CH1

1.8.2 How to Set the Module Wizard in WPLSoft

1. Open WPLSoft and click on i .

Ladder Toolhar X
bk ke AR (2D e O3 == ] B Tk L = o e =56 i I
Relay Type v RERERERE AR it AadREs o ﬁﬁﬁD@ = a ffil
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2.

You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select
“DVPO04AD Analog Input Module”. Click on “Setup” button next.

B Anxiliary Design of Extension Module

juleX Extension Module Type

e 0 |DVPU4AD Analog Input Module

1 |
I~z J
3 J

|
|
|
ma | |
|
|
|

5 |
] J
7 J

Reset All

You will then see this window.

I DYPO4AD Analog Input Module

otyp Lnput Mode P Read Register (Generate FROM Instruction)

#2 CHL Avwerage Times
#3 CH2 Average Times
#4 CH3 Average Times

Read Instruction

Instruction List

#5 CH4 Average Times ‘ J' _|

#7 Average Value of CHZ Input Signal
#8 Average Value of CHI Input Signal
#9 Average Value of CH4 Input Signal
#12 Present Value of CHI Input Signal
#13 Present Value of CH2 Input Bignal
#14 Present Value of CH3 Input Bignal
#15 Present Value of CH4 Input Bignal
#18 Adjust OFFSET Value of CH1

#19 Adjust OFFSET Value of CH2

#20 Adjust OFFSET Value of CH3

#21 Adjust OFFSET Value of CH4

#24 Adjust GAIN Value of CHI

#25 Adjust GAIN Value of CH2

#26 Adjust GAIN Value of CH3

#2T Adjust GAIN Value of CH4

#30 Error Status

#31 Setup Commandcation A ddress
#32 Setup Baud Rate

#33 Reset to Factory Setting and Authorize Ge
#34 System Version

#6 Average Value of CHI Input Signal
| s |

o

Click "Add to List" to generate program codes.

[ ]
T

Next, let's take 1.8.1 Measuring current as example.

Step 1: Select “#1 Set Up Input Mode”.

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

Step 3: Set CH1 as “Current Input Module -20mA ~ +20mA”.

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.
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6.

;l:' DYPO4AD Analog Input Module

3

A0 MloidelHo Read Register (Generate FROM Instruction) Instroction List
nstruction Lis
& Average [umes S LD MI002
#3 CHZ Average Times Stepl Read Instruction TO K0 K1 HOO03 K1
#4 CH3I Average Times =
#35 CHA Average Times | J| 7| = Step5s
#6 Average Walue of CHI Ingut Signal
#T Avverage Walue of CH2 Ingnat Signal
#E Avverage Walue of CHI Ingat Signal | J| | j| J
#9 Average VWalue of CH4 Ingnat Signal l—:l ]
#12 Present Value of CHI Input Signal = @
#13 Present Value of CHZ Input Signal {
#14 Present Value of CH3 Input Signal IV Wiite Register (Generate TO Instnaction) @
#15 Present Value of CH4 Input Bignal B Teastmation Pl B
#12 Adjust OFFZET Value of CHI
#19 A djust OFFZET Value of CH2 Condition Step2
#20 A djust OFFZET Value of CH3 |LD j |M j |1002 i [
#21 Adjust OFFSET Value of CH4 =l
#24 A djust GATN Value of CHL St Val
#25 Adjust GAIN Value of CHZ e Valie
#26 Adiust GAIN Value of CH3 CH1 |Current oyt BMode -20ms ~ +20m#j
#27 £idjust GATH Value of CH4 cHz [Voltage Input Maode 107 ~ +107
#30 Error Satus Woltage Inpnut Wode -6 ~ +105 Step3
#31 Betup Commmunication Address CH3 |cusrent Tnput M ode -1 28 - +20ma
#32 Betup Baud Rate el Current Inout Mode -20mé ~ +20mé
#33 Reset to Factory Setting and Authorize G =
#34 Zystem Version
Click "Add to List" to generate program codes
P | LD nI1002 .
ETEW | To Ko KL HO003 K1 Stepd | | |
Add toList | o | conce
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.

S D¥POAAD Analog Input Module

#4 CH3 Average Times Stepl

#5 CH4 Average Times

#E Avverage Walue of CHI Input Signal
#T Avverage Walue of CHZ Input Signal
#E Avverage Walue of CHI Input Signal
#Y Avverage Walue of CH4 Inpuat Signal
#12 Present Value of CHI Input Signal
#1353 Present Value of CHZ Input Signal
#14 Present Value of CHS Input Signal
#15 Present Value of CH4 Input Signal
#18 Adjust OFFIET Value of CHL

#19 Adjust OFFSET Value of CH2

#20 Adjust OFFSET Value of CH3

#21 Adjust OFFSET Value of CH4

#24 Adjust GAIN Value of CHIL

#25 Adjust GAIN Value of CH2

#26 Adjust GAIN Value of CH3

#2T Adjust GAIN Value of CH4

#30 Error Status

#31 Zetup Communication Address
#32 Zetup Baud Rate

#33 Reset to Factory Setting and Authotize Gs
#34 Zystem Version

[~ Read Register (Generate FROM Instruction)

Read Instnaction

o =ljx =l
| I - |

IS [l

o

¥ Write Registet (Generate TO Instruction)
[ Instruction of Pulse Execution

Condition

o «|lm |00z

Set Value

K =f o >
Humber of Data|l %

Range :1~20 q

di

Click "Add to List" to generate program coddgs

. LD L1002
e | ITo KD K2 K10 KL

Step4

Instruction List

LD nI1002
TR EO00E K

LD nI1002
TOKIEZKIOK]L

Step5

ep2

ep3

oK ‘ Cancel

If there is the need, you can modify or add new instruction codes in the “Instruction List”. For

example, if you want to modify the average time in CR#2, click on the item to be modified in the

instruction list and modify K1 into K4. Click on “Replace” to save the modification.
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10.

;l; DYPO4AD Analog Input Module

#0
#1

Iodel Ho

CH1 Times
#3 CHZ Average Times
#4 CH3 Average Times
#3 CHA Average Times
#6 Average Walue of CHI Input Signal

#7 Average Value of CH2Z Inpat Signal

#2 Average Value of CHS Inpat Signal

#9 Average Walue of CH4 Inpat Signal

#12 Present Value of CHI Input Signal

#13 Present Value of CH2 Input Signal

#14 Present Value of CH3 Input Signal

#15 Present Value of CH4 Input Signal

#12 Adjust OFFZET Value of CH1

#19 Adjust OFFZET Value of CH2

#30 Adjust OFFEET Value of CH3

#21 Adjust OFFSET Value of CH4

#24 A djust GAIN Value of CHL

#15 Adjust GAIN Value of CHZ

#26 Adjust GAIN Value of CH3

#37 Adjust GAIN Value of CH4

#30 Error 3tatus

#31 Setup Communication & ddress

#32 Betup Baud Rate

#33 Reset to Factory Setting and Authorize Gs
#34 Bystem Version

[~ Read Register (Generate FROM Instriction)
-

Read Instruction

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

| [100z

Conditios
o x|
et Value

o=l

2}

| -
Numbet of Data|l |5

Range :1~20

Click "Add to List" to generate program codes

Instruction List

LD n11002
TOUEO R H000Z EL

LD M11002

=

Modify

Preview LD M1002
TOKOEZEIDEL
AddtoList

#2 CHI Averagg\'ﬁAs

TO KD Kz K1@

{ Heplace [ ! Add | Delete |

oK | Cancel |

The setups 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.

B Anxiliary Design of Extension Module

HO. Extension Module Type

] |DVPD4AD Analog Input Module

W i |[DVPO4AD Andloglaput Module

|’2|

3

4

e

|
|
s |
|
F?|

Reaet All

After you complete the setups of all the modules,

£: WPL Editor - [Ladder Diagram Mode]

{BE File Edit Compiler Comments Search View Communication Options Window Help

DeEB @ g TR
BEREcp RESS E

; e
: Relay Type 4F % 35 52 B2 P FE B k7 Fe r

]

Qe
O EERY & Q=
LR ARl DAAdRES oM LR M

click on “OK” to generate the program below.

0 M1002 A,
- I‘ro K0 <1 H3 K ‘
10 M1002
. I‘ro K0 K2 K10 K ‘
20 M1000
. IFROM Ko 8 D&0 Kt ‘ W
30 M1000
I [From  wo K12 D40 K1 |
[ow D& K200 Do |
47 s
< | 3
Replace  Row: 0, Col: | BB eps || M EH/EH2EV/EHZ-L Series

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

window in WPLSoft.

1-18
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1 Analog Input Module DVPO4AD/DVPOBAD

1.8.3 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 O
~ 10V DC output supplied by VFD-B, and send it to DVP0O4AD to be convert into values. The
voltage value will be displayed in register DO.
e After an operation, the voltage value in DO will become the actual frequency value of VFD-B and
the frequency will be stored in register D4.
e Set the input signals of A/D module as mode 0, i.e. the voltage input mode (-10V ~ +10V).
2.  Devices
¢ D40: average value of input signals
¢ D50: present 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 (as shown
below).

VFD-B analog output

0vV-10V DC CH1 ‘ 100K CH1
AFM - v+ i
Q T
ACM OCOCO I+ 100K
- COMm
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 DVPO4AD as mode 0, i.e. voltage input mode (-10V ~ +10V).

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

* In the voltage mode of DVPO4AD, The value range for 0 ~ 10V DC is KO ~ K8,000. D50 is 800
times of the actual voltage value (i.e. 8000/10V = 800). Divide the value in D50 by 800 and store
the value obtained into DO which will be the actual value of the measured voltage.

e The value obtained in DO is 5 times of the actual voltage value (0 ~ 50.0Hz correspond to 0 ~
10V). Therefore, multiply the value in DO by 6 and store the value obtained in register D4 for
obtaining the actual output frequency of VFD-B.
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1-20

5.

Program example

Ladder diagram:
M1002
—H— TO KO KO KO K1
— TO KO K2 K10 K1
M1000
—tH— FROM | KO K6 D40 K1
— FROM KO K12 D50 K1
— DIV D50 K800 DO
—  MUL DO K5 D4
END

Explanation:

Set as mode 0 (voltage input mode)

Set the average time as 10.

Storing the measured average value of input
signal to D40.

Store the average value of the input signals
measured into D40.

Store the present value of the input signal
measured into D50. D50/800 = the actual
voltage measured.

D0*5 = D4 (the output frequency)
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2 Analog Output Module DVP02DA/DVP04DA

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 0 ~ 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 0 ~ 4,000 in the PLC are converted into voltage 0 ~ 10V by a D/A module. The output

voltage can therefore be used for controlling the peripheral analog devices.

2.2 Introduction
The data in DVP02DA (DVP04DA) analog signal output module can be read/written by using FROM/TO
instructions in the program of DVP-PLC MPU. There are 49 16-bit control registers in the module. The module
receives 2 (4) groups of 12-bit digital data coming from the PLC MPU and converts the digital data into 2 (4)
points of analog output signals (voltage or current). You can select voltage output or current output by the
wiring. Range for voltage output: 0 ~ 10V (0 ~ 4,000, resolution: 2.5mV). Range for current output: 0 ~ 20mA (0
~ 4,000, resolution: 5yA).

2.3 Product Profile and Outline

2.3.1 02DA-S

1 300 2520 60.00 i 60:00 |
= E=d 1 300 —— R ‘
S iGEGRIBEEEEEEY

) o
I —i, =
7 0

[m:”l
-
S

H
N
ERN
T T 1T

0
T
= ||
\

N
14\ JH’ —[ H
13 — 90.00

DUP-B2DA
o W
| RANOO T2 AREAR

TE 1T 1 T T
T
T

== e=d I =TT ==
4.00
Unit: mm

1. POWER, RUN and ERROR indicator ~ 10. DIN rail (35mm) V+
2. Model name 11. RS-485 communication port I+
3. DIN rail clip 12. Mounting rail for extension unit/module COM1
4. Terminals 13. Power input % FG
5. 1/O terminals 14. Connection port for extension unit/module E V+
6. Fixing hole for extension unit/module o I+
7. Nameplate 9 COM2
8. Connection port for extension

unit/module FG
9. Fixing clip for extension unit/module -
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2 Analog Output Module DVP02DA/DVPO4DA

2.3.2 04DA-S
4
5
3.4

1 3.00 25.20 60.00 6 o500 |
ﬂ({u—u—u—u—@—u—u—u—u—g 7 1 3.00 7§r777777777,=‘=.7777777777%7‘

E ii:m% - —] 77777’—‘(}77777 1

:Z G | D |
N

0
S

\ﬁ/
|
[~

)
.

=
Ve m
= &
[lre ] m
a = i 7] —
90.00 E ;T / E 13 apeyeaeyal 90.00
. 1:2 = I
T & e 3 HHHHHHHHEHHHHHAH
2 = | fa: TOHARTRARA AT
3 g;@ é [mp ”’;”’
\ o 0 U ek [ linugl
(== [FI=T| o 7%‘7 =
4.00
Unit: mm
1. POWER, RUN and ERROR indicator 10. DIN rail (35mm) V+ V+
2. Model name 11. RS-485 communication port I+ I+
3. DIN rail clip 12. Mounting rail for extension unit/module COM1| COM3
4. Terminals 13. Power input Tucé FG FG
5. /O terminals 14. Connection port for extension unit/module | ‘£ V+ V+
6. Mounting hole 0 I+ I+
7. Nameplate Qlcom2| coma
8. Connection port for extension
_ p FG FG
unit/module
9. Fixing clip for extension unit/module - -

2.3.3 04DA-H2 (04DA-H)

[

DI ] 4

| IE=

-~
#n]olel]
05 04 [woo] 84 [noo ] oa oo | o i

[ Twoa] od |

. o e e o e el |
dNEEEEEEEEEE

q

[sTeal s [eal s [oal ]

U
6 é 3
Unit: mm
1. DIN rail (35mm) 6. Terminals
2. Connection port for extension unit/module 7. Mounting hole
3. Model name 8. /O terminals
4. POWER, RUN and ERROR, indicator 9. Connection port for extension unit/module
5. DIN rail clip
I/O Terminals:
24v ] ov | b+ |[com]| FG [com| FG | com| FG |com |
[ @ [ D- [ vel o [ v ] e [ ove ] i+ [ ve] s
CH1 CH2 CH3 CH4
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2 Analog Output Module DVP02DA/DVP04DA

2.4 External Wiring

Voltage output

%2 0V~+10V |
- - T CH1 A
V+ < T CHI
COM
AC motor drive, = jr
recorder, shielded cable *1 FG
scalevalve... 1
Current input CHa T
OmA~20mA V+ <‘l —— CHA4
1+
COMjr
AC drive, recorder,-L shielded cable *1 L2
scalevalve...
@Terminalof @ -1
power module T T —>»+15V
* pDc24av £ ov DC/DC
@ s T—{24v converter _rJlAG
——>»-15V
system grounding |

Grounding(100¢) or less)

*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.

#”Note: DO NOT wire empty terminals®.
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2 Analog Output Module DVP02DA/DVPO4DA

2.5 Specifications

Digital/Analog module (02DA/04DA)

Voltage output Current output

Power supply voltage

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

Analog output channel

2 channels or 4 channels/module

Range of analog output 0~10V 0~ 20mA
Range of digital data 0~ 4,000 0~ 4,000
Resolution 12 bits (1.sg = 2.5mV) 12 bits (1.sg = 5pA)

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 x the number of channels

Max. output current

20mA (1KQ ~ 2MQ) -

Tolerance load impedance

- 0 ~ 500Q

Digital data format

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

Isolation

Internal circuit and analog output terminals are isolated by optical coupler. No isolation
among analog channels.

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.

Communication mode
(RS-485)

ASCII/RTU mode.

Communication speed: 4,800/9,600/19,200/38,400/57,600/115,200 bps.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1),

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1).

RS-485 cannot be used when connected to PLC MPU in series.

When connected to DVP-PLC in
series

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.

D/A conversion curve
(Default: mode 0)

Mode 0: (OV ~ +10V), Mode 1: (2V ~ +10V)

10V
Mode 1
- N
Voltage Ry
[V S .
output &Y :GAI,N,,, ; Mode 0
2v [
|
0\ +2,000  +4,000
OFFSET igratinput >
Mode 2: (4mA ~ +20 mA), Mode 3: (OmA ~ +20mA)
20mA
Mode 2 7

= N

Current 12MmAd - -~ - - - -
output 10mAg= G—A—LN—/—, <> Mode 3
4mAR
l
0 +2,000  +4,000
OFFSET Digitalinput

Operation/storage

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

Max. rated power consumption

24V DC (20.4 ~ 28.8V DC) (-15% ~ +20%), (-S)2W, (-H)2.5W, supplied by external power

2-4

DVP-PLC Application Manual



2 Analog Output Module DVP02DA/DVP04DA

2.6 CR (Control Register)

2.6.1 CRin DVP02DA

DVP02DA Description
RS-485
CR# | parameters | Latched Register content b15(b14(b13|b12|b1l|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address
#0 H'4032 O | R |Model name System by the system. DVP0O2DA-S model code = H'0049
Reserved CH2 CH1
Output mode: Default = H'0000. Take CH1 for example:
#1 H'4033 | O | R/W | Output mode setting Mode 0 (b0 ~ b2 = 000): Voltage output (OV ~ 10V).
Mode 1 (b0 ~ b2 = 001): Voltage output (2V ~ 10V).
Mode 2 (b0 ~ b2 = 010): Current output (4mA ~ 20mA).
Mode 3 (b0 ~ b2 = 011): Current output (OmA ~ 20mA).
#2 ~ #9 Reserved
#10 | H403C | O | RIW | CHloutput value Range of output value at CH1 ~ CH2: KO ~ K4,000
#11 | H403D | O | RIW | CH2 output value Default = KO (unit: LSB)
#12 ~ #21 Reserved

#22 H'4048 o | rRW Adjusted OFFSET value of

CH1 Range of OFFSET at CH1 ~ CH2: K-2,000 ~ K2,000
423 H'4049 ol rw éﬂgsted OFFSET value of | Default = KO (unit: LSB)

#24 ~ #27 Reserved

#28 H'404E O | R/W | Adjusted GAIN value of CH1 Range of GAIN at CH1 ~ CH2: KO ~ K4,000
Default = K2,000 (unit: LSB)

#29 H'404F R/W | Adjusted GAIN value of CH2

Register for storing all error status. See the table of error status

for more information.

Communication address For setting up RS-485 communication address.

setting Range: 01 ~ 255. Default = K1

4,800/9,600/19,200/38,400/57,600/115,200bps are available.

ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1)

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1)

Default = H’0002.

b0: 4,800 bps

b1: 9,600 bps (Default)

Communication speed (baud | b2: 19,200 bps

rate) setting b3: 38,400 bps

b4: 57,600 bps

b5: 115,200 bps

b6 ~ b13: reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU
mode)

b15: Switch between ASCII/RTU mode. 0 = ASCII (default)

b15(b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

(@]
#30 H'4050 X R | Error status
(@]

#31 H'4051 R/W

#32 H’4052 O | RIW

Reserved CH2 CH1
Default = H'0000. Take the setting of CH1 for example:
Return to default setting; 1. When b0=0, the user is allowed tcitune CR#18 (OFFSET) and
#33 H'4053 O | RIW | OFFSET/GAIN tuning CR#22 (GAIN) of CH1. When b1=1, the user is not allowed to
authorization tune CR#18 (OFFSET) and CR#22 (GAIN) of CH1.

2. bl represents whether the OFFSET/GAIN tuning registers are
latched. b1 = 0 (OFFSET/GAIN tuning register latched); bl =
1 (OFFSET/GAIN tuning register non-latched). This function
is only valid when in RS-485 communication.

3. When b2 = 1, all settings will return to default values.

#34 H'4054 O | R | Firmware version Displaying the current firmware version in hex.

#35 ~ #48 For system use
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Symbols:
O: latched
X: non-latched (available when using RS-485 communication, not available when connected to MPU)
R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485
LSB (Least Significant Bit): For voltage input: 1, sg = 10V/4,000 = 2.5mV; for current input: 1, sg = 20mA/4,000 = 5pA.

2.6.2 CRin DVP04DA

DVP0O4DA Description
RS-485
CR# | parameters | Latched Register content b15|b14|b13|b12(b11(b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address
Set up by the system.
, DVPO0O4DA-S model code = H'0089
#0 | H4032 1O} R | Modelname DVP04DA-H model code = H'0401
DVP04DA-H2 model code = H'6401
Reserved CH4 CH3 CH2 CH1
Output mode: Default = H'0000. Take CH1 for example:
#1 H'4033 | O | R/W | Output mode setting Mode 0 (b0 ~ b2 = 000): Voltage output (OV ~ 10V).
Mode 1 (b0 ~ b2 = 001): Voltage output (2V ~ 10V).
Mode 2 (b0 ~ b2 = 010): Current output (4mA ~ 20mA).
Mode 3 (b0 ~ b2 = 011): Current output (OmA ~ 20mA).
#2 ~ #5 Reserved
#6 H'4038 | O | R/W | CH1 output value
il H'4039 | O | R/W | CH2 output value Range of output value at CH1 ~ CH4: KO ~ K4,000.
#8 | H403A | O | RMW |CH3 output value Default = KO (unit: LSB).
#9 H403B | O | R/W | CH4 output value
#10 ~ #17 Reserved
418 H'4044 ol rw Adjusted OFFSET value of
CH1
, Adjusted OFFSET value of
#19 H'4045 O| RW CH2 Range of OFFSET at CH1 ~ CH4: K-2,000 ~ K2,000.
#20 H4046 | O | RIW /é'd_{gsted OFFSET value of | Default = KO (unit: LSB).
421 H'4047 ol rw Adjusted OFFSET value of
CH4
#22 ~ #23 Reserved
404 Ha04A | O | RIW Adjusted GAIN value of
CH1
, Adjusted GAIN value of
#25 H4048 O| RW CH2 Range of GAIN at CH1 ~ CH4: KO ~ K4,000
i Default = K2 it: LSB
426 Haoac | o | rRW éld_{gsted GAIN value of efault ,000 (unit: LSB)
497 H404D | O | RIW Adjusted GAIN value of
CH4
#28 ~ #29 Reserved
#30 H'4050 x| R | Error status Reglsyer for stprlng all error status. See the table of error status for
more information.
, Communication address For setting up RS-485 communication address.
#31 H'4051 O| RW setting Range: 01 ~ 255. Default = K1
2-6 DVP-PLC Application Manual




2 Analog Output Module DVP02DA/DVP04DA

DVP0O4DA Description
RS-485
CR# | parameters | Latched Register content b15(b14|b13|b12|b11[b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address

Default = H’ 0002. For setting up communication speed: 4,800/

9,600/19,200/38,400/57,600/115,200bps.

ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1).

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1)

b0: 4,800 bps

b1: 9,600 bps (Default)

b2: 19,200 bps

b3: 38,400 bps

b4: 57,600 bps

b5: 115,200 bps

b6 ~ b13: reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU
mode)

b15: Switch between ASCII/RTU modes. 0 = ASCIl mode
(default).

b15(b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

Communication speed

#32 | HA4052 | O | RIW | o d rate) setting

Reserved CH4 CH3 CH2 CH1

Default = H'0000. Take the setting of CH1 for example:
1. When b0 = 0, the user is allowed to tune CR#18 (OFFSET) and

, Return to default setting; CR#24 (GAIN) of CH1. When b0 = 1, the user is not allowed to
#33 | H4053 | O | R/W | OFFSET/GAIN tuning tune CR#18 (OFFSET) and CR#24 (GAIN) of CH1.
authorization 2. bl represents whether the OFFSET/GAIN tuning registers are

latched. b1 = 0 (OFFSET/GAIN tuning register latched); b1 = 1
(OFFSET/GAIN tuning register non-latched). This function is
only valid when in RS-485 communication.

3. When b2 = 1, all settings will return to default values. (except for
CR#31, CR#32)

#34 H'4054 | O| R |Firmware version Displaying the current firmware version In hex;

#35 ~ #48 For system use

Symbols:

O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)

R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485

LSB (Least Significant Bit): For voltage input: 1 sg = 10V/4,000 = 2.5mV; for current input: 1;.sg = 20mA/4,000 = 5pA.

The corresponding parameters address H'4032 ~ H'4054 of CR#0 ~ CR#48 are provided for user to read/write data by RS-485

communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.

2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit,
Even, 1 stop bhit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into
register).

2.6.3 Explanation on CR

CR#0: Model name

[Explanation]

1. DVPO02DA-S model code = H'0049
DVPO4DA-S model code = H'0089
DVP04DA-H model code = H'0401
DVP04DA-H2 model code = H'6401

a bk~ N

You can read the model name in the program to see if the extension module exists.
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2 Analog Output Module DVP02DA/DVPO4DA

CR#1: Output mode setting

[Explanation]
The working mode of the channels in the analog output module. There are 4 modes for each channel which
can be set up separately.
For 02DA:
When you set CH1 as mode 2 (b2 ~ b0 = 010) and CH2 as mode 1 (b5 ~ b3 = 001), CR#1 has to be set as
H’000A. The higher bits (b6 ~ b15) have to be reserved.
For 04DA:
When you setting CH1 as mode 0 (b2 ~ b0 = 000), CH2 as mode 1 (b5 ~ b3 = 001), CH3 as mode 2 (b8 ~
b6 = 010) and CH4 as mode 3 (b11 ~ b9 = 011), CR#1 has to be set as H'0688. The higher bits (b12 ~ b15)
have to be reserved. The default setting = H’'0000. Take CH1 as example:

Mode 0 (b0 ~ b2 = 000): Voltage output (OV ~ 10V).

Mode 1 (b0 ~ b2 = 001): Voltage output (2V ~ 10V).

Mode 2 (b0 ~ b2 = 010): Current output (4mA ~ 20mA).

Mode 3 (b0 ~ b2 = 011): Current output (OmA ~ 20mA).

CR#6, 7, 8, 9: The output values at CH1 ~ CH4 in 04DA

[Explanation]
Range of output value at CH1 ~ CH4 in 04DA: KO ~ K4,000. Default = KO. Unit: LSB.

CR#10, 11: The output values at CH1 ~ CH2 in 02DA

[Explanation]
Range of output value at CH1 ~ CH2 in 02DA: KO ~ K4,000. Default = KO. Unit: LSB.

CR#18, 19, 20, 21: Adjusted OFFSET value of CH1 ~ CH4 in 04DA

[Explanation]

1. The adjusted OFFSEST value of CH1 ~ CH4 in 04DA, representing the analog output voltage or
current when the digital output value is O after calculation. Default = KO. Unit: LSB. Range: -2,000 ~
+2,000.

The adjustable range of voltage: -5V ~ +5V (-2,000,sg ~ +2,000, sg).
The adjustable range of current: -10mA ~ +10mA (-2,000,_sg ~ +2,000_sg).

CR#22, 23: Adjusted OFFSET value of CH1 ~ CH2 in 02DA

[Explanation]
1. The adjusted OFFSEST value of CH1 ~ CH2 in 02DA, representing the analog output voltage or

current when the digital output value is O after calculation. Default = KO. Unit: LSB. Range: -2,000 ~

2-8 DVP-PLC Application Manual
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+2,000.
2. The adjustable range of voltage: -5V ~ +5V (-2,000,sg ~ +2,000_sg).
3. The adjustable range of current: -10mA ~ +10mA (-2,000,sg ~ +2,000,sp).

CR#24, 25, 26, 27: Adjusted GAIN value of CH1 ~ CH4 in 04DA

[Explanation]

1. The adjusted GAIN value of CH1 ~ CH4 in 04DA, representing the analog output voltage or current
when the digital output value is 2,000 after calculation. Default = K2,000. Unit: LSB.

2. The adjustable range of voltage: -4V ~ +20V (0_sg ~ +4,000, sg).

3. The adjustable range of current; -8mA ~ +40mA (0O_sg ~ +4,000,_sg).

Please note that: GAIN value — OFFSET value = +400_sg ~ +6,000_sg (voltage or current). When GAIN —

OFFSET is small (steep oblique), the resolution of output signal will be finer and variation on the digital

value will be greater. When GAIN — OFFSET is big (gradual oblique), the resolution of output signal will be

rougher and variation on the digital value will be smaller.

CR#28, 29: Adjusted GAIN value of CH1 ~ CH2 in 02DA

[Explanation]

1. The adjusted GAIN value of CH1 ~ CH2 in 02DA, representing the analog output voltage or current
when the digital output value is 2,000 after calculation. Default = K2,000. Unit: LSB.

2. The adjustable range of voltage: -4V ~ +20V (O_sg ~ +4,000,sg).

3. The adjustable range of current; -8mA ~ +40mA (0_sg ~ +4,000,sp).

Please note that: GAIN value — OFFSET value = +400_sg ~ +6,000_sg (voltage or current). When GAIN —

OFFSET is small (steep oblique), the resolution of output signal will be finer and variation on the digital

value will be greater. When GAIN — OFFSET is big (gradual oblique), the resolution of output signal will be

rougher and variation on the digital value will be smaller.

CR#30: Data register for storing all errors

[Explanation]
CR#30: error status value. See the table below:

Error Content b15 ~ b8

o
\l
o
o
o
o1
o
S
o
w
o
N
o
H
o
o

Abnormal power supply| K1 (H'1) 0 0 0 0 0 0 0 1

Incorrect analog input K2 (H'2) 0 0 0 0 0 0 1 0

value

Incorrect mode setting | K4 (H'4) 0 0 0 0 0 1 0 0

OFFSET/GAIN error K8 (H'8) 0 0 0 0 1 0 0 0

- Reserved

Hardware malfunction | K16 (H'10) 0 0 0 1 0 0 0 0

Abnormal digital range | K32 (H'20) 0 0 1 0 0 0 0 0

Reserved K64 (H'40) 0 1 0 0 0 0 0 0
K128 1 0 0 0 0 0 0 0

Instruction error

(H'80)

#” Note: Each error status is determined by the corresponding bit (b0 ~ b7) and there may be more than 2 errors
occurring at the same time. 0 = normal; 1 = error
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2 Analog Output Module DVP02DA/DVPO4DA

CR#31: RS-485 communication address setting

[Explanation]
The setting of RS-485 communication address. Range: 01 ~ 255. Default = K1. This setting is only valid for
RS-485 communication and will be invalid when connected to a PLC MPU.

CR#32: Communication speed (baud rate) setting

[Explanation]
The setting of RS-485 communication speed, available in 4,800, 9,600, 19,200, 38,400, 57,600 and
115,200bps (bps stands for bits per second). Default = H'0002.

b0 =1: 4,800 bps

bl=1: 9,600 bps (default)

b2 =1: 19,200 bps

b3=1: 38,400 bps

b4 =1: 57,600 bps

b5 =1: 115,200 bps

b6 ~bl13: Reserved

bl4: High/low bit exchange of CRC checksum (only valid in RTU mode)

b15: Switch between ASCII/RTU mode. 0: ASCII (default); 1: RTU. ASCII data format: 7-bit,

Even, 1 stop bit (7, E, 1); RTU data format: 8-bit, Even, 1 stop bit (8, E, 1). This setting is
only valid for RS-485 communication and will be invalid when connected to a PLC MPU.

CR#33: Returning to default setting; OFFSET/GAIN tuning authorization

[Explanation]

For authorization on some internal functions, e.g. OFFSET/GAIN tuning. The latched function will store the

output setting in the internal memory before the power is cut off. Default setting = H’'0000. Take the setting of

CH1 in 02DA (04DA) for example:

1. When b0 =0, the user is allowed to tune CR#22 (CR#18) (OFFSET) and CR#28 (CR#24) (GAIN) of
CH1. When b0 = 1, the user is not allowed to tune CR#22 (CR#18) (OFFSET) and CR#28 (CR#24)
(GAIN) of CH1.

2. bl represents whether the OFFSET/GAIN tuning registers are latched. b1l = 0: OFFSET/GAIN tuning
registers are latched; b1l = 1: OFFSET/GAIN tuning registers are non-latched. This function is only valid
when in RS-485 communication.

3. When b2 = 1, all settings will return to default value except for CR#31 and CR#32.

CR#34: Firmware version

[Explanation]

Displaying the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.
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2 Analog Output Module DVP02DA/DVP04DA

2.7 D/A Conversion Curve

2.7.1 Voltage Output Mode

10V
Mode 1
B N
Voltage
output 5vV+qCAIN .} Mode 0
2V
| |
0 \ +2,000  +4,000
OFFSET —
Digitalinput

Mode 0 of CR#1

OV ~ +10V; GAIN = 5V (2,000,sg), OFFSET = 0V (0,sg).

Mode 1 of CR#1

2V ~ +10V; GAIN =6V (2,400, sg), OFFSET = 2V (800, sg).

GAIN

The voltage output value when the digital input value = K2,000.
Range: -4V ~ +20V (OLSB ~ +41000LSB)

OFFSET

The voltage output value when the digital input value = KO.
Range is -5V ~ +5V ('Z,OOOLSB ~ +2aOOOLSB)-

GAIN - OFFSET

Range: +1V ~ +15V (+4OOLSB ~ +61000LSB)-

2.7.2 Current Output Mode

20mA
Mode 2
| X
Current -
12mApa o5 - - 1
output 10mA ‘G,AI,N,/,, <~/ Mode 3
AmARK
| |
0 \ +2,000  +4,000
OFFSET Digitalinput

Mode 2 of CR#1

4mA ~ +20 mA; GAIN = 12mA (2,400, sg ), OFFSET = 4mA (800,sg).

Mode 3 of CR#1

OmA ~ +20mA; GAIN = 10mA (2,000,sg), OFFSET = OmA (0_sg).

GAIN

The current output value when the digital input value = K2,000.
Range: -8mA ~ +40mA (O_sg ~ +4,000_sg).

OFFSET

The current output value when the digital input value = KO.
Range: -10mA ~ +10mA (-2,000,sg ~ +2,000, sg).

GAIN - OFFSET

Range: +2mA ~ +30mA (+400,sg ~ +6,000, ).

The user can adjust the conversion curves according to the actual needs by changing the OFFSET value

and GAIN value.
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2 Analog Output Module DVP02DA/DVPO4DA

2.7.3 Adjusting D/A Conversion Curve in Voltage Output Mode

1. Description

¢ Take 04DA for example. When CR#1 is set as voltage output mode (mode 0), the OFFSET value
will be set as 0V (K0) and GAIN value as 5V (K2,000), i.e. output voltage 0 ~ 10V will correspond
to values 0 ~ +4,000.

* When CR#1 is set as voltage output mode (mode 1), the OFFSET value will be set as 2V (K800)
and GAIN value as 6V (K2,400), i.e. output voltage 2V ~ +10V will correspond to values 0 ~
+4,000.

¢ If you cannot use the default voltage input mode (mode 0 and mode 1), you can make
adjustments on the D/A conversion curve according to your actual need. For example, Set the
OFFSET of CH1 ~ CH4 as 0V (K0) and GAIN as 2.5V (K1,000).

* You only need to set up the D/A conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning
authorization) to prevent incorrect operations.

2.  Devices

¢ X0 = On: Set the output mode of the signals at CH1 ~ CH4 as mode 1.

* X1 =0n: Set OFFSET value of CH1 ~ CH4 as 0V (KO) and GAIN value as 2.5V (K1,000).

* MO = On: Disable adjustment on D/A conversion curve.

3. Program explanation
*  When X0 = On, set CR#1 as K585 (H'249, i.e. 0000 0010 0100 1001 in binary) and the signal

output mode at CH1 ~ CH4 as mode 1 (voltage output mode).

*  When X1 = On, write KO (OFFSET value of CH1 ~ CH4) into CR#18 ~ 21 and K1,000 (GAIN
value of CH1 ~ CH4) into CR#24 ~ 27.

* When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve.
Write K585 (H'249, i.e. 0000 0010 0100 1001 in binary) into CR#33 to disable the adjustment on

D/A conversion curve in CH1 ~ CH4.

4.  Program example

Ladder diagram: Explanation:
X0 Set CH1 ~ CH4 as mode 1 (voltage output
—F— TOP KO K1 H249 K1 mode)
X1
— }—|: TOP KO K18 KO K4 Set the OFFSET value of CH1 ~ CH4
TOP KO K24 | K1000 | K4 Set the GAIN value of CH1 ~ CH4
X1
—— SET MO
MO
—F— ToP KO K33 H249 K1 Disable adjustment on D/A conversion curve
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2 Analog Output Module DVP02DA/DVP04DA

2.7.4 Adjusting D/A Conversion Curve in Current Output Mode

1. Description

Take 04DA for example. When CR#1 is set as current output mode (mode 2), the OFFSET value
will be set as 4mA (K800) and GAIN value as 12mA (K2,400), i.e. input current 4mA ~ +20mA will
correspond to values 0 ~ +4,000.

When CR#1 is set as current output mode (mode 3), the OFFSET value will be set as OmA (KO0)
and GAIN value as 10mA (K2,000), i.e. output current OmA ~ +20mA will correspond to values 0 ~
+4,000.

If you cannot use the default current output mode (mode 2 and mode 3), you can make
adjustments on the D/A conversion curve according to your actual need. For example, Set the
OFFSET of CH1 ~ CH4 as 6mA (K1,200) and GAIN as 13mA (K2,600).

You only need to set up the D/A conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning

authorization) to prevent incorrect operations.

2. Devices

X0 = On: Set the output mode of the signals at CH1 ~ CH4 as mode 3.
X1 = On: Set OFFSET value of CH1 ~ CH4 as 6mA (K1,200) and GAIN value as 13mA (K2,600).

MO = On: Disable adjustment on D/A conversion curve.

3.  Program explanation

When X0 = On, set CR#1 as K1755 (H'6DB, i.e. 0000 0110 1101 1011 in binary) and the signal
output mode at CH1 ~ CH4 as mode 3 (current output mode).

When X1 = On, write K1,200 (OFFSET value of CH1 ~ CH4) into CR#18 ~ 21 and K2,600 (GAIN
value of CH1 ~ CH4) into CR#24 ~ 27.

When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve.
Write K585 (H'249, i.e. 0000 0010 0100 1001 in binary) into CR#33 to disable the adjustment on

D/A conversion curve in CH1 ~ CH4.

4.  Program example

Ladder diagram: Explanation:

X0
—— ToP KO K1 H6D8 K1

Set CH1 ~ CH4 as mode 3 (current output
mode)

X1

— T TOP KO K18 | K1200 K4 Set the OFFSET value of CH1 ~ CH4

TOP KO K24 | K2600 | K4 Set the GAIN value of CH1 ~ CH4
X1
- —{ SET MO
MO
—t— TOP KO K33 | H249 K1 Disable adjustment on D/A conversion curve
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2 Analog Output Module DVP02DA/DVPO4DA

2.8 The Applications

2.8.1 Analog Current Output
1. Explanation
* Assume there is an equipment that has to convert the current OmA ~ 20mA supplied into analog
values for the analog input terminal on the equipment.

¢ Set the output signals of the D/A module as mode 3, i.e. the current output mode (OmA ~ 20mA)
2. Devices

¢ DO: current output from CH1
¢ D40: digital value converted corresponding to the output current from CH1
3. Wiring

¢ Connect the analog current output signal to be controlled to CH1 of DVP04DA (as shown below).

Currentoutput ‘

oma-20mA  CHIy, CH1
|+
COMW
. 17" FG
AC motor drive, — Shielded cable ‘
recorder,

scalevalve...

4.  Program explanation
¢  When PLC goes from STOP to RUN, set CH1 as current output mode (mode 3).
¢ Inthe current mode of DVP0O4AD, the value range for 0 ~ 20mA is KO ~ K4,000. DO is the current
output value, which is 1/200 of the actual output current digital value (i.e. 20/4,000 = 1/200).

Multiply the value in DO with 200 and store the value obtained into data register D40 for
DVPO4DA to designate a current output.

5. Example program

Ladder diagram: Explanation:

M1002

-t TO KO K1 H3 K1 Set as mode 3 (current output mode)

M1000 .

— }—[ MUL DO K200 D40 DO is the current output value from CH1
TO KO K6 D40 K1 D40 is the corresponding digital value of

output current from CH1

END
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2 Analog Output Module DVP02DA/DVP04DA

2.8.2 How to Set the Module Wizard in WPLSoft

1.

2.

3.

Open WPLSoft and click on i .

Ladder Toolhar X
=k stk ABF (EY o [ ] e 1 == Ak i Ll = o o = = a¥ [i7 H
Relay Type v RN EREH AN dedd@ads=s5s o ITITEID@ = ;e ffh

You will see the “Auxiliary Design of Extension Module” window. Click on NO, “0” and select
“DVP04DA Analog Output Module”. Click on “Setup” button next.

& Auxiliary Design of Extension Module

HO. Extension Madule Type

CRUINIIT V04D Analog Cutput Boduls Setup
1 J

2 J

3 J

|
|
|
4 | =l
|
|
|

5 =l
& J
7 J

Reset All CK Cancel

You will then see this window.

;l:' DYPO4DA Analog Output Module

#0 Model Mo, " .
[” Read Register (Jenerate FROM Instraction)
#1 Betup Output Mode B Tl LA
#6 CHI Output Value
#7 CHZ Output Value Read Instruction
#2 CH3I Output Value
#0 CH4 Output Value | J ‘ J |

#18 Adjust OFFZET Value of CHI

#10 A djust OFFZET Value of CH2

#20 Adjust OFFZET Value of CH3 | J | J | J|
#21 Adjust OFFSET Value of CH4

#24 A djust GATN Value of CHL

#25 Adjust GAIN Value of CH2

#26 Adjust GAIN Value of CH3

#27 Adiust GAIN Value of CH4

#30 Error Btatus

#31 Setup Communication & ddress

#32 Betup Baud Rate

#33 Reset to Factory Setting and Authotize Gs
#34 Zystem Version

jl_ Ll
o

Click "Add to List" to generate program codes

_Peview | | | |
oK | Cancel |

Next, let's take 2.8.1 Analog current output as example.

Step 1: Select "#1 Set Up Output Mode”

Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1002".
Step 3: Set CH1 as “Current Output Mode OmA ~ +20mA”

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.
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2 Analog Output Module DVP02DA/DVPO4DA

O DYPOADA Analog Output Module

Me0 hiodeltl

I Read Register (Generate FROM Instruction)
e Z Instruction List
#a uiput Value Stepl
#7 CHZ Onatput Value P Fead Instraction LD 11002
#2 CH3 Output Value TO K0 K1 HO0O3 K1
#9 CH4 Cutput Value | J‘ J' Step5

#18 A djust OFFZET Value of CHIL
#19 A djust OFFZET Vahae of CH2
#20 A djust OFFSET Vahue of CH3 | J | J | =l |
#21 Adjust OFFZET Vahue of CH4
#24 A djust GAIN Value of CHL
#25 Adjust GATN Vahe of CH2
H#26 Adjust GAIN Value of CH3

ML Ll

.

#27 A diust GATN Value of CHA [V White Register (Generate TO Instraction) {
#30 Error Status I Instraction of Pulse Execution @
#31 Setup Communication A ddress Tlaattias: Step2 @
#32 Hetup Baud Fate M
#33 Feset to Factory Setting and Awthorize Ge |LD i | |M hd | |1UU2 = |
#34 System Version

et Value

CH1 |Current Otpat Mode Oma ~ +20j
CH3 [Voltage Owiput Mode OV ~ +10V
Woltage Cutput Mode 42V ~ +10V
CH3 |cugsrent Outpnat Mode +4ms ~+20m
SN Current Output Mode Dmd ~ +20ma

Step3

Click "Add to List" to generate program codes.

M I%%l\éomrgfmum K1 Step4 ‘ | |
pastoris| S ———

5.  Setting up CR#6 is similar to the setup of CR#1.
Step 1: Select “#6 CH1 Output Value".
Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1000".
Step 3: Set the value as “4,000”
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#6 is

completed.

O DYPOADA Analog Output Module

I Read Register (Generate FROM Instruction)
r

Instruction List
£ CHZ Output Value Stepl Read Instruction LD WI1002
#8 CH3 Output Value T KO K1 HO003 K1
#0 CH4 Output Value | J ‘ J | e | LD WI1000
#18 A djust OFFZET Vahue of CHL =T TO K0 K KA4000 K1
#19 A djust OFFZET Vahue of CH2
#30 Adjust OFFSET Value of CH3 o - =l J| | Step5
#21 Adjust OFFZET Value of CH4 |

#24 A djust GAIN Value of CHIL
#25 A djust GAIN Vahue of CH2
#26 A djust GAIN Vahae of CH3

.

#27 Adjust GAIN Value of CH4 Iv Wrtite Register (Generate TO Instruction)
#30 Brror Status I Instnaction of Pulse Execution ﬁ
#31 Betup Communication A ddress Condition Stgp2
#32 Betup Baud Rate = @
#33 Reset to Factory Setting and Awthorize G2 |LD i | |M d | |IDUD =
#34 Gystem Version

Bet Value

|4unn =
|

Range :0~4000

Step3

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

M I%%héolu}gg}mnn Ki Step4

oK | Cancel |

6. Ifthere is the need, you can modify or add new instruction codes in the “Instruction List”. For example,
if you want to modify the output value in CR#6, click on the item to be modified in the instruction list

and modify K4,000 into DO. Click on “Replace” to save the modification.
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2 Analog Output Module DVP02DA/DVP04DA

10.

O, DYPOADA Anslog Output Module
#0 ModelHo.

M Read Repister ((en
[ Instruction of Pulse Execution

#7 CHZ Cutput Value Read Instruction
#2 CH3 Output Value Condition

#9 CH4 Output Value n |
#12 Adfust OFFSET Value of CHI o ~llx ]| =
#19 Adjust OFFEET Value of CH2 Register for Stosing Data

#20 Adjust OFFSET Value of CH3 - = -
#il Adjﬁ:t OFF3ET Valﬁz Ef CH4 |D J | J |U =l ‘ J
Humher of Data |1 =

#24 Adjust GAIN Vatue of CHL
W Write Register (Generate TO Instruction)

#25 Adjust GAIN Value of CH2
#26 Adjust GAIN Value of CH3
[ Instruction of Pulse Execution

#27 Adjust GAIN Value of CH4

#30 Esror Btatus

#31 Betup Communication & ddress Tl

#32 Setup Baud Rate |
#33 Reset to Factory Setting and Authotize Gz ‘LD j |M j ‘IUUU e |
#34 System Version

et Value
|4000 =
|

Range :0~4000

Click "Add to List" to generate program codes.

Instruction List

LD nai0nz
TO K0 K1 HO003 KL
LD 11000

=g

Modified to DO

Preview LD 11000
TC K0 K K4000 K1
AddtoList

#6 CHI OutpugVatue

TiO KO K Do K1
Feplace % Add | Delete |
0K | Cancel |

The setups 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

NO. Extension Module Type
v 0O |DVPU4DA Analog Cutput hModule j Setup
W i [DVPD4AD Analog Input Module | Setup
2 | J

3 J

[~ 4 J

6
7

Reset All

|
|
s | |
|
|

£: Dvp0 - Delta WPLSoft - [Ladder Diagram Mode]

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

JEE File Edit Compiler Comments Seah Wiew Communication Options Window Help -8 x
he=BEE8 @ g T8 |99 @
BEESLEBEE S E O9TEH & & EQi=
RlyTyee ME U BWERYESATS dEHDEAES oM ED ]
0 M1002 ]
| fra K0 K H3 K1 |
10 M1002
| fra K0 K6 D10 K1 |
n

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

window in WPLSoft.

i Dyp0 - Delta WPLSoft - [Ladder Diagram Mode]

EEFie Edit Compier Comments Search View Commuwrcation Options Window Help -8 x
D@8 @ F TR A9 @
BERewREwZF B 09 DE % & 2@ =
RbyType MH B MU RBEFHE T8 detididRsomo el 7
0 w1002 &
| fro K0 1 H3 K |
10 w1000
| e oo 200 D40 |
18 1002
| fro K0 16 D10 K1 |
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2 Analog Output Module DVP02DA/DVPO4DA

2.8.3 Measuring the Speed of AC Motor Drive
1. Description
* VFD-B series AC motor drive offers analog input terminal AVI/ACM for accepting external analog
voltage 0V ~ 10V and controlling the frequency 0 ~ 50Hz of VFD-B. Therefore, you can use
DVPO4DA 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 (0V ~ 10V).
2.  Devices
* DO: the frequency of VFD-B (0 ~ 50Hz).
¢ D40: the corresponding digital value of output voltage from CH1
3. Wiring
* Connect the analog input terminal AVI/ACM on VFD-B to CH1 of DVP0O4DA (as shown below).

VED-B Voltage output
0V~+10V cH1 \
AVI o 1,
Jooooo— 4 <o
ACM T \—comw
. ~ Shielded cable FG
AC motor drive ‘

4.  Program explanation

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

* In the voltage mode of DVPO4AD, The value range for 0 ~ 10V is KO ~ K4,000. DO is the
frequency of the AC motor drive (0 ~ 50Hz), which is 80 times of the actual voltage output digital
value (4,000/50 = 80). Multiply the value in DO with 80 and store the value obtained into data
register D40 for DVP0O4DA to designate a voltage output.

5. Program example

Ladder diagram: Explanation:
M1002
— |‘< TO | Ko | K1 | Ko | K1 ‘ Set as mode 0 (voltage output mode)
M1000
— MUL | DO | K80 | D40 | DO = the frequency of AC motor drive (0 ~
50Hz). Store the operational result into D40.
TO | KO | K6 | D40 | K1 ‘
D40 is the corresponding digital value of
END output voltage from CH1
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3 Mixed Analog Input/Output Module DVPO6XA

3.1

3.2

3.3

The A/D and D/A Conversion

In industrial automation, many measuring units are transmitted by analog signals. The most frequently
adopted range for the 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 0 ~ 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 -4,000 ~ +4,000 by an XA module, and the
PLC will read/write the control registers (CR) in the XA module by FROM/TO instructions. The signals sent
back to the PLC for operations will be digital K-4,000 ~ K4,000. In addition, data 0 ~ 4,000 in the PLC are
converted into voltage 0 ~ 10V by a XA module. The output voltage can therefore be used for controlling the
peripheral analog devices.

Introduction

The data in DVP06XA mixed analog input/output module receives external 4 points of analog input signals
(voltage or current) and converts them into 12-bit digital signals. For the analog signal output, DVPO6XA
receives 2 groups of 12-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. There are 49 16-bit control registers in the module.

For the analog signal input, you can select voltage input or current input by the wiring. Range for voltage
input: £10V (2,000, resolution: 5mV). Range for current input: £20mA (1,000, resolution: 20pA).

For the analog signal output, you can select voltage output or current output by the wiring. Range for
voltage output: OV ~ +10V (0 ~ 4,000, resolution: 2.5mV). Range for current output: OmA ~ 20mA (0 ~ 4,000,
resolution: 5pA).

Product Profile and Outline

3.3.1 DVPO6XA-S

1 3.00_ 25.20 60.00

F=g

)
F8FS§87S
S

ii

E
>
5
=

I
:
I

"
com?

000
TTTT
wz0-Svzo-Toh
Wil
I
|

90.00

com?

T
n
i

[1]

T
T T
T T
T T
I I
I I
I I
I I
I
I
I I
| —
| —

DUP—-B6XA
TITIT
il
ﬂ@gijﬁa%am

(0]
O
©
T
T
T
I
I
[
O,
I
1 T 1
[T TT T T
I
I

4.00

Unit: mm
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3 Mixed Analog Input/Output Module DVPO6XA

1. Power, ERROR and A<D indicators  10. DIN rail (35mm) V+ V+

2. Model name 11. RS-485 communication port I+ I+

3. DIN rail clip 12. Mquntmg hole for extension CcoM1 | com3
unit/module "

4, Terminals 13. Power input < | FG FG

5. 1/O terminals 14. annecuon port for extension E| v+ Vet
unit/module Q

6. Fixing hole for extension unit/module o I+ I+

7. Nameplate — |COM2 |COMA4

8. Co_nnectlon port for extension £G FG

unit/module
9. Fixing clip for extension unit/module - -
3.3.2 DVPO6XA-H2 (DVPO6XA-H)
80 6059 L
| I G

3-2

90

) 1

®/v!—\

z==l==EE=N

62

06XA
I
\\_@ %,,
= e -] 0
[ j&g ) i /= | N
1] S (é s
Unit: mm
1. DIN rail (35mm) 6. Terminals
2. Connection port for extension unit/module 7. Fixing hole

3. Model name

8. 1/0 terminals (See below)

4. Power, ERROR and A<D indicators

9. Connection port for extension unit/module

5. DIN rail clip

I/O terminals:

24V

ov | b+ [ v+ |

I+|V+‘

I+ | com|

V+‘ |+|

[© [ ]

V+‘

i+ [ com| v+ |

I+|V+‘

I+ | com

CH2

CH1

CH4
CH3

CH6
CH5
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3 Mixed Analog Input/Output Module DVPO6XA

3.4 External Wiring

Voltage input I

-10V~+10V CH1 104.7K CH1
~ ; V+ O M T I >
3= I T 104.7K
- —COM * J,
= Shielded cable*1
AG
Current input
20mA~+20mA CH4 104.7K CH4
-———- *2 (7 V+ Q MWy D_
) C ¢ L
I+ T 104.7K
), COM ,J;
= Shielded cable*1 AG
Voltage output
x5 ovV~+10V
-=-- CH5

V+

1 .
' |+
. CcCOM |—< ‘—l
AC motor drive, = Shielded cable*1 J,

recorder,
scalevalve... Current output
omA-20mA  CHE—- <J1—cHe

1+ |
COM J,-

AC motor drive, = Shielded cable*4

recorder,

scalevalve...

@Terminal of @

power module

L
ov -—TF{ pcioc [>TV

DC24V £
g — AG
24V converter ;, oy

Class 3 grounding
(1002 or less)

*1: When performing analog input, please isolate other power wirings.

*2: When the XA module is connected to current signals, make sure you short-circuit "V+" and “I+" terminals.

*3: 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.

*4: When performing analog output, please isolate other power wirings.

*5: If the ripples at the loaded output terminal are too significant that causes noise interference on the wiring,
connect the wiring to 0.1 ~ 0.47uF 25V capacitor.

*6: Please connect the & 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.

/Warning: DO NOT wire empty terminal ®.
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3 Mixed Analog Input/Output Module DVPO6XA

3.5 Specifications

Analog/Digital (A/D)

Voltage input

Current input

Power supply voltage

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

Analog input channel

4 channels/module

Range of analog input

+10V

+20mA

Range of digital conversion

+2,000

+1,000

Resolution

12 bits (1LSB = 5mV)

11 bits (1 se = 20uA)

Input impedance

200KQ or higher

250Q

Overall accuracy

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

55°C, 32 ~ 131°F

Response time

3ms x the number of channels

Isolation

Between analog and digital channels

Range of absolute input

+15V

+32mMA

Digital data format

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

Average function

Yes; available for setting up in CR#2 ~ CR#

5

Range: K1 ~ K4,096 (06XA-S), K1 ~ K20 (06XA-H)

Self-diagnosis

Upper and lower bound detection/channel

A/D conversion curve
(Default: mode 0)

Mode 0: (-10V ~ +10V), Mode 1: (-6V ~ +10V)
42,000 |——mrm e e

Digital output

+1,000 Modejl

|
0 / sV eV

/‘X$ 2V 10v

OFFSET GAIN

/ —-1,000

—

Voltage input
,,,,, | -2,000

Mode 2: (-12mA ~ +20mA), Mode 3: (-20mA ~ +20mA)

Mode 3
+1,000 K,
2N
7/ Mode 2
Digital output /
///
/
/
20mA 12mA /
m. - m.
] KA
1 @ >/\* 4mA 20mA
\ \ /| OFFSET GAIN
S
i i / —
| A —>
} } // Currentinput
i ¥
W Yo +—-1,000
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3 Mixed Analog Input/Output Module DVPO6XA

Digital/Analog (D/A)

Voltage output Current output

Analog output channel

2 channels/module

Range of analog output 0~10V 0~20mA
Range of digital data 0~ 4,000 0~ 4,000
Resolution 12 bits (1.sg = 2.5 mV) 12 bits (1.sg = 5pA)

Overall accuracy

10.5% when in full scale (25°C, 77°F)
1% when in full scale within the range 0 ~ 55°C, 32~131°F

Output impedance

0.5Q or lower

Response time

3 ms x the number of channels

Max. output current

20mA (1KQ ~ 2MQ) -

Tolerable load impedance

- 0 ~ 500Q

Digital data format

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

Isolation between inner circuit and analog output terminal. There is no isolation

Eelay between channels.
The voltage output is protected by short circuit. Please also be aware that being short
Protection circuit for too long period of time may cause damage on internal circuit. The current

output can be open circuit.

Communication mode (RS-485)

ASCII/RTU mode.

Communication baud rates available: 4,800/9,600/19,200/38,400/57,600/115,200 bps.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1).

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1).
RS-485 cannot be used when connected to PLC MPU in series.

When connected to DVP-PLC MPU
in series

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. Max. 8 modules are allowed to connect
to MPU and will not occupy any digital I/O points.

Conversion characteristic curve
(default setting is 0)

Mode 0: (OV ~ +10V), Mode 1: (2V ~ +10V)

10v

Voltage output 6V
5V

2v [

0\\ +2,000 +4,000

OFFSET —
Digitalinput

Mode 2: (4mA ~ +20 mA), Mode 3: (OmA ~ +20mA)

20mA

12mAge oo - - y

Currentoutput 10mA. __QA|N7 - Modd 3

4mA

0\ +2,000  +4,000
OFFSET
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: IEC1131-2, IEC 68-2-6 (TEST Fc)/IEC1131-2 & IEC 68-2-27
(TEST Ea)

Power Supply

Max. rated power consumption

24V DC (20.4V DC ~ 28.8V DC) (-15% ~ +20%), (-S) 2W, (-H) 2.5W, supplied by
external power

DVP-PLC Application Manual
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3 Mixed Analog Input/Output Module DVPO6XA

3.6 CR (Control Register)

3.6.1 CR in DVPO6XA

DVPO6XA Description
RS-485
CR# | parameter | Latched Register content b15(b14|b13(b12|b11|b10| b9 | b8 | b7 [ b6 | b5 | b4 | b3 | b2 | bl | bO
address
Set up by the system.
, DVPO06XA-S model code = H'00CC
#0 | H40C8 | O| R | Modelname DVPOBXA-H model code = H0604
DVP06XA-H2 model code = H'6604
CH6 | CH5 CH4 CH3 CH2 CH1
Input mode (CH1 ~ CH4): Default = H'0000. Take CH1 for
example:
Mode 0 (b2 ~ b0 = 000): Voltage output (-10V ~ +10V).
Mode 1 (b2 ~ b0 = 001): Voltage output (-6V ~ +10V).
#1 H'40C9 | O | R/W |1/O mode setting Mode 2 (b2 ~ b0 = 010): Current output (-12mA ~ +20mA).
Mode 3 (b2 ~ b0 = 011): Current output (-20mA ~ +20mA).
Output mode (CH5 ~ CH6): Take CH5 for example:
Mode 0 (b13 ~ b12 = 00): Voltage output (OV ~ 10V).
Mode 1 (b13 ~ b12 = 01): Voltage output (2V ~ 10V).
Mode 2 (b13 ~ b12 = 10): Current output (4mA ~ 20mA).
Mode 3 (b13 ~ b12 = 11): Current output (OmA ~ 20mA).
#2 H40CA | O | R/W | CH1 average time
#3 H40CB | O | R/W | CH2 average time Range for DVPO6XA-S: K1 ~ K4,096
Range for DVPO6XA-H: K1 ~ K20
#4 H40CC | O | R/W | CH3 average time Default = K10
#5 H40CD | O | R/W | CH4 average time
#6 H'40CE | X R | CH1 input average
#7 H'40CF X R | CH2 input average
Average of input signals at CH1 ~ CH4
#8 H40D0 X CH3 input average
#9 H40D1 | X R | CH4 input average
#10 H'40D2 X R/W | CH5 Output value Range: KO ~ K4,000
#11 | H40D3 | X | RIW | CHS output value Default = KO. Unit: LSB
#12 H40D4 X R | CH1 input present value
#13 H40D5 | X | R | CH2 input present value ) )
Present value of input signals at CH1 ~ CH4
#14 H40D6 X R | CHS input present value
#15 H40D7 X R | CH4 input present value
#16 ~ #17 Reserved
, Adjusted OFFSET value
#18 H'40DA | O | RIW of CH1
#19 | HaoDB |O| Rw |Adlusted OFFSET value |y ot cotting of CH1 ~ CH4. Default = KO. Unit: LSB.
of CH2 . .
Adiusted OFFSET val When voltage input, range: K-1,000 ~ K1,000
#20 H'40DC O| RIW of J(L;fl:? Valu€ | \when current input, range: K-1,000 ~ K1,000
, Adjusted OFFSET value
#21 H40DD | O | RIW of CH4
, Adjusted OFFSET value
#22 H40DE | O | RW of CH5 Offset setting of CH5 ~ CH6. Default = KO.Unit: LSB.
#23 H40DE | O | RIW Adjusted OFFSET value | Range: K-2,000 ~ K2,000
of CH6
#24 | Hao0E0 |O| Rw |Adusted GAINvalue of | -\ setting of CHI ~ CH4. Default = K1,000. Unit: LSB.
CH1 : ]
Adiusied GAIN val - When voltage input, range: K-800 ~ K4,000
#25 H'40E1 O | RIW CI—{;S € value o When current input, range: K-800 ~ K2,600
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3 Mixed Analog Input/Output Module DVPO6XA

DVPO6XA Description
RS-485
CR# | parameter | Latched Register content b15|b14(b13|b12|b11|b10| b9 (b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address
496 H40E2 |O| RIW éﬂgsted GAIN value of
497 H40E3 | O | RIW éﬂzsted GAIN value of
, Adjusted GAIN value of
#28 H'40E4 O] RW CH5 GAIN setting of CH5 ~ CH6. Default = K2,000. Unit: LSB.
#29 H'40E5 ol rw éﬂgsted GAIN value of | Range: KO ~ K4,000
#30 H'40E6 X R Error status Register for stormg all error status. See the table of error status
for more information.
#31 H40E7 ol rw Communlcatlon address | For settl_ng RS-485 communication address. Range: 01 ~ 255.
setting Default = K1

4,800/9,600/19,200/38,400/57,600/115,200bps are available.

ASCII data format: 7-bits, Even, 1 stop bit (7, E, 1).

RTU data format: 8-hits, Even, 1 stop bit (8, E, 1).

Default = H'0002.

b0: 4,800 bps

b1: 9,600 bps (Default)

, Communication speed b2: 19,200 bps
#32 H'40E8 O] RW (baud rate) setting b3: 38,400 bps

b4: 57,600 bps

b5: 115,200 bps

b6 ~ b13: reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU

mode)

b15: Switch between ASCII/RTU mode. 0 = ASCIl mode (default)

b15|b14|b13(b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO

CH6 | CH5 CH4 CH3 CH2 CH1

Default = H'0000.

Take the setting of CH1 for example:

1. When b0 = 0, the user is allowed to tune CR#18 (OFFSET)
and CR#24 (GAIN) of CH1. When b0 = 1, the user is not
allowed to tune CR#18 (OFFSET) and CR#24 (GAIN) of CH1.

Returning to default 2. bl represents whether the OFFSET/GAIN tuning registers are
#33 H'40E9 O | R/W | setting; OFFSET/GAIN latched. b1 = 0 (OFFSET/GAIN tuning register latched); b1 = 1
tuning authorization (OFFSET/GAIN tuning register non-latched). This function is
only valid when in RS-485 communication.

3. When b2 = 1, all settings will return to default values, except
for CR#18 and CR24.

Take the setting of CH5 for other example:

1. (b13, b12) = 00: adjustable, latched

2.(b13, b12) = 01: adjustable, non-latched

3.(b13, b12) = 10: not adjustable.

4. (b13, b12) = 11: returning to default setting and reset b12 and
b13 as 0.

#34 H40EA | O R Firmware version Displaying the current firmware version in hex.
#35 ~ #48 For system use
Symbols: O: latched
X: non-latched (available when using RS-485 communication, not available when connected to MPU)
R: Able to read data by FROM instruction or RS-485 communication
W: Able to write data by using TO instructions or RS-485
LSB (Least Significant Bit):
1. Voltage input: 1 sg = 10V/2,000 =5mV. 2. Current input: 1;,sg = 20mA/1,000 = 20pA.
3. Voltage input: 1, sg = 10V/4,000 = 2.5mV. 4. Current input: 1,sg = 20mA/4,000 = 5pA.

DVP-PLC Application Manual
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3 Mixed Analog Input/Output Module DVPO6XA

The corresponding parameters address H’'40C8 ~ H'40EA of CR#0 ~ CR#48 are provided for user to read/write data by

RS-485 communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.

2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit,
Even, 1 stop bit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into
register).

3.6.2 Explanation of CR

3-8

CR#0: Model name

[Explanation]

1.

2
3.
4

DVPO6XA-S Model code = H'00CC.
DVP06XA-H Model code = H'0604.
DVP06XA-H2 Model code = H'6604.

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

CR#1: Input mode setting

[Explanation]

1.

b0 ~ b11 are used for setting up the working mode of the 4 channels in analog input (A/D). There are 4
modes for each channel which can be set up separately. For example, if you need to set up CH1:
mode 0 (b2 ~ b0 = 000), CH2: mode 1 (b5 ~ b3 = 001), CH3: mode 2 (b8 ~ b6 = 010), and CH4: mode
3 (b11 ~ b9 = 011), b0 ~ b1l have to be set as H'688.

b12 ~ b15 are used for setting up the working mode of the 2 channels in analog output (D/A). There
are 4 modes for each channel which can be set up separately. For example, if you need to set up CH5:
mode 2 (b13 ~ b12 = 10) and CH6: mode 1 (b15 ~ b14 = 01), b12 ~ b15 have to be set as H’5. Default
value = H'0000.

Input mode settings (CH1 ~ CH4): Take CH1 for example:

Mode 0 (b2 ~ b0 = 000): Voltage output (-10V ~ +10V).

Mode 1 (b2 ~ b0 = 001): Voltage output (-6V ~ +10V).

Mode 2 (b2 ~ b0 = 010): Current output (-12mA ~ +20mA).

Mode 3 (b2 ~ b0 = 011): Current output (-20mA ~ +20mA).

Output mode settings (CH5 ~ CHG6): Take CH5 for example

Mode 0 (b13 ~ b12=00): Voltage output (OV ~ 10V).

Mode 1 (b13 ~ b12=01): Voltage output (2V ~ 10V).

Mode 2 (b13 ~ b12=10): Current output (4mA ~ 20mA).

Mode 3 (b13 ~ b12=11): Current output (OmA ~ 20mA).

CR#2, 3, 4, 5: Average time at CH1 ~ CH4

[Explanation]

1.

2
3.
4

The settings of average times of the signals at CH1 ~ CH4. Default = K10.
Range for DVPO6XA-S: K1 ~ K4,096
Range for DVPO6XA-H: K1 ~ K20

Please note that the average time settings at CR#2 ~ CR#5 only need to be written in once.
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CR#6, 7, 8, 9: Input average values at CH1 ~ CH4

[Explanation]

1. The average of the signals at CH1 ~ CH4 obtained from the settings in CR#2 ~ CR#5.

2. Ifthe settings in CR#2 ~ CR#5 is 10, the content in CR#6 ~ CR#9 will be the average of the most
recent 10 signals at CH1 ~ CH4.

CR#10, 11: Output digital values at CH5 ~ CH6

[Explanation]
The settings of output values at CH5 and CH6. Range: KO ~ K4,000. Default = KO. Unit: LSB.

CR#12, 13, 14, 15: Input present values at CH1 ~ CH4

[Explanation]

The present value of input signals at CH1 ~ CH4.

CR#18, 19, 20, 21: Adjusted OFFSET value of CH1 ~ CH4

[Explanation]
1. The OFFSET settings for signals at CH1 ~ CH4. Default = KO. Unit: LSB.
Range when voltage input: K-1,000 ~ K1,000
Range when current input: K-1,000 ~ K1,000.
2. The adjusted OFFSET value of CH1 ~ CH4, representing the analog input voltage or current when the
analog signal is converted into digital value 0.
The adjustable range of voltage: -5V ~ +5V (-1,000,sg ~ +1,000, sg).
The adjustable range of current: -20mA ~ +20mA (-1,000,sg ~ +1,000_sg).

CR#22, 23: Adjusted OFFSET value of CH5 ~ CH6

[Explanation]
1. The OFFSET settings for signals at CH5 ~ CH6. Default = KO. Unit: LSB. Range: K-2,000 ~ K2,000.
2. The adjusted OFFSET value of CH5 ~ CHB6, representing the analog output voltage or current when
the digital output value is 0 after calculation. Range: -2,000 ~ +2,000
The adjustable range of voltage: -5V ~ +5V (-1,000,sg ~ +1,000, sg).
The adjustable range of current: -20mA ~ +20mA (-1,000,sg ~ +1,000_sg).

CR#24, 25, 26, 27: Adjusted GAIN value of CH1 ~ CH4

[Explanation]

1. The GAIN settings for signals at CH1 ~ CH4. Default = K1,000. Unit: LSB.
Range when voltage input: K-800 ~ K4,000
Range when current input: K-800 ~ K2,600.
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3-10

The adjusted GAIN value of CH1 ~ CHA4, representing the analog input voltage or current when the
analog signal is converted into digital value 1,000.

The adjustable range of voltage: -4V ~ +20V (-800,sg ~ +4,000,sg).

The adjustable range of current: -16mA ~ +52mA (800, sg ~ +2,600, sp).

Please note that: GAIN value — OFFSET value = +200_sg ~ +3,000_sg (voltage) or +200 . sg ~ +1,600
se (current). When GAIN — OFFSET is small (steep oblique), the resolution of output signal will be
finer and variation on the digital value will be greater. When GAIN — OFFSET is big (gradual oblique),
the resolution of output signal will be rougher and variation on the digital value will be smaller.

CR#28, 29: Adjusted GAIN value of CH5 ~ CH6

[Explanation]

1.
2.

The GAIN settings for signals at CH5 ~ CH6. Default = K2,000. Unit; LSB. Range: KO ~ K4,000.

The adjusted GAIN value of CH5 ~ CHB6, representing the analog output voltage or current when the
digital output value is 2,000 after calculation.

The adjustable range of voltage: -4V ~ +20V (O_sg ~ +4,000, sp).

The adjustable range of current: -8mA ~ +40mA (O.sg ~ +4,000,sp).

Please note that: GAIN value — OFFSET value = +400,sg ~ +6,000, s (vVoltage or current). When GAIN
— OFFSET is small (steep oblique), the resolution of output signal will be finer and variation on the
digital value will be greater. When GAIN — OFFSET is big (gradual oblique), the resolution of output

signal will be rougher and variation on the digital value will be smaller.

CR#30: Data register for storing all errors

[Explanation]

CR#30: error status value. See the table below:

Error Content b15~b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
Abnormal power supply | K1 (H'1) 0 0 0 0 0 0 0 1
Incorrect analog input ,
value o K2 (H2) 0 0 0 0 0 0 1 0
Incorrect mode setting K4 (H'4) 0 0 0 0 0 1 0 0
OFFSET/GAIN error K8 (H’'8) 0 0 0 0 1 0 0 0
Hardware malfunction K16 (H'10) | Reserved | 0 0 0 1 0 0 0 0

Abnormal conversion

value range K32 (H20) 0 0 1 0 0 0 0 0
Incorrect average times ,

setting K64 (H40) ol1/0lolololo]o
Instruction error K128 (H'80) 1 0 0 0 0 0 0 0

#” Note: Each error status is determined by the corresponding bit (b0 ~ b7) and there may be more than 2
errors occurring at the same time. 0 = normal; 1 = error

Example:
DA part: If the digital input exceeds 4,000, analog input value error (K2) will happen. If the analog

AD part: “Abnormal conversion value range” (K32) will occur when in voltage mode, the digital

output exceeds 10V, both analog input value error (K2) and digital range error (K32) will
happen.

conversion is lower than -2,000 or higher than 2,000, or in current mode, the analog input
is lower than -1,000 or higher than 1,000.
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CR#31: RS-485 communication address setting

[Explanation]
The setting of RS-485 communication address. Range: 01 ~ 255. Default = K1. This setting is only valid for

RS-485 communication and will be invalid when connected to a PLC MPU.

CR#32: Communication speed (baud rate) setting

[Explanation]
The setting of RS-485 communication speed, available in 4,800, 9,600, 19,200, 38,400, 57,600 and
115,200bps (bps stands for bits per second). Default = H'0002.

b0 =1: 4,800 bps

bl=1: 9,600 bps (default)

b2 =1: 19,200 bps

b3 =1: 38,400 bps

b4 =1: 57,600 bps

b5=1: 115,200 bps

b6 ~b13: Reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU mode)

b15: Switch between ASCII/RTU mode. 0: ASCII (default); 1: RTU. ASCII data format: 7-bit,

Even, 1 stop bit (7, E, 1); RTU data format: 8-bit, Even, 1 stop bit (8, E, 1). This setting is

only valid for RS-485 communication and will be invalid when connected to a PLC MPU.

CR#33: Returning to default setting; OFFSET/GAIN tuning authorization

[Explanation]

For authorization on some internal functions, e.g. OFFSET/GAIN tuning. The latched function will store the

output setting in the internal memory before the power is cut off. Default setting = H'0000.

Take the setting of CH1 of CH1 ~ CH4 for example:

1. When b0 = 0, the user is allowed to tune CR#18 (OFFSET) and CR#24 (GAIN) of CH1. When b0 =1,
the user is not allowed to tune CR#18 (OFFSET) and CR#24 (GAIN) of CH1.

2. bl represents whether the OFFSET/GAIN tuning registers are latched. b1l = 0: OFFSET/GAIN tuning
registers are latched; b1l = 1: OFFSET/GAIN tuning registers are non-latched. This function is only valid
when in RS-485 communication.

3. When b2 =1, all settings will return to default value except for CR#31 and CR#32.

Take the setting of CH5 of CH5 ~ CH6 for example:

1. (b13, b12) = 00: Adjustable, latched

2. (b13, b12) = 01: Adjustable, latched

3. (b13, b12) = 10: Not adjustable

4. (b13, b12) = 11: Returning to default setting except for CR#31 and CR#32 and reset h13 and b12 as 0

CR#34: Firmware version
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[Explanation]

Displaying the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

3.7 A/D and D/A Conversion Curve

3.7.1 Adjusting A/D Conversion Curve of CH1 ~ CH4

1. Voltage input mode

+2,000 (——+mrm e ‘
Mode O // i
N
AN
Digital output +1,000 Moae 1
|
/ i
/ !
‘ ‘ 0 /" BV |6V i
—1PV QV /‘X* 2V 10V
i i ,{OFFSET GAIN
I | //
i i /
i i /" |—-1,000
A/ .
| | / Voltage input
Voo A | -2,000

Mode 0 of CR#1

-10V ~ +1OV, GAIN =5V (11000LSB)1 OFFSET =0V (OLSB)-

Mode 1 of CR#1

-6V ~ +10V, GAIN = 6V (11200LSB)1 OFFSET =2V (400LSB)-

GAIN

The voltage input value when the digital output value = 1,000.
Range: -4V ~ +20V ('SOOLSB ~+ 4|OOOLSB)

OFFSET

The voltage input value when the digital output value = 0.
Range: -5V ~ +5V ('11000LSB ~ +11000LSB)

GAIN - OFFSET

Range: +1V ~ +15V (+200LSB ~ +31000LSB)

2. Current input mode

Digital output /’

+1,000

Mode 2

Currentinput

—-1,000

Mode 2 of CR#1

-12mA ~ +20mA, GAIN = 20mA (1,000.sg), OFFSET = 4mA (200,sg).

Mode 3 of CR#1

-20mA ~ +20mA, GAIN = 20mA (1,000.sg), OFFSET = OmA (O,sg).

GAIN

The current input value when the digital output value = +1,000.
Range: -20mA ~ +20mA (-800, g ~ +2,600,sg).

OFFSET

The current input value when the digital output value = 0.
Range: -16mA ~ +52mA (-1,000,_sg ~ +1,000_sg) -

GAIN - OFFSET

Range: +4mA ~ +32mA (200, sg ~ +1,600, sg).

3-12

DVP-PLC Application Manual




3 Mixed Analog Input/Output Module DVPO6XA

The user can adjust the conversion curves according to the actual needs by changing the OFFSET
value (CR#18 ~ CR#21) and GAIN value (CR#24 ~ CR#27).
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3.7.2 Adjusting D/A Conversion Curve of CH5 ~ CH6

1. Voltage output mode

10v
Voltage output gg Sl ()

2V K

0\ +2,000
OFFSET

+4,000

Digital input

Mode 0 of CR#1

oV ~ +1OV, GAIN =5V (2a000LSB)1 OFFSET =0V (OLSB)

Mode 1 of CR#1

2V ~ +1OV, GAIN = 6V (2a400LSB)1 OFFSET =2V (SOOLSB)

GAIN

The voltage output value when the digital input value = K2,000.

Range: -4V ~ +20V (OLSB ~ +41000LSB)

The voltage output value when the digital input value = KO.
Range: -5V ~ +5V ('21000LSB ~ +21000LSB)

Range: +1V ~ +15V (+400LSB ~ +61000LSB)

OFFSET

GAIN - OFFSET

2. Current output mode

20mA ,
Mode2  ~

12mAga

Currentoutput ;
10mAG=a AN -

Mode 3

4mA
|

0 +2,000
OFFSET

+4,000

Digital input

Mode 2 of CR#1
Mode 3 of CR#1

4mA ~ +20mA, GAIN = 12mA (2,400, sg ), OFFSET = 4mA (800 . sg).
OmA ~ +20mA, GAIN = 10mA (2,000, sg), OFFSET = OmA (0O_sg).
The current output value when the digital input value = K2,000.

GAIN
Range: -8mA ~ +40mA (0.sg ~ +4,000,sg)
OFESET The current output value when the digital input = KO.
Range: -10mA ~ +10mA ('2aOOOLSB ~ +21000LSB)
GAIN - OFFSET |Range: +2mA ~ +30mA (+400, sg ~ +6,000,sg).

The user can adjust the conversion curves according to the actual needs by changing the OFFSET

value and GAIN value.

3.7.3 Adjusting A/D Conversion Curve in Voltage Input Mode

1. Description
* When CR#1 (b11 ~ b0) is set as voltage input mode (mode 0), the OFFSET value will be set as
0V (K0) and GAIN value as 5V (K4,000), i.e. input voltage -10V ~ +10V will correspond to values
-2,000 ~ +2,000.
* When CR#1 (b11 ~ b0) is set as voltage input mode (mode 1), the OFFSET value will be set as
2V (K400) and GAIN value as 6V (K1,200), i.e. input voltage -6V ~ +10V will correspond to
values -2,000 ~ +2,000.
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3 Mixed Analog Input/Output Module DVPO6XA

¢ If you cannot use the default voltage input mode (mode 0 and mode 1), you can make
adjustments on the A/D conversion curve according to your actual need. For example, Set the
OFFSET of CH1 ~ CH4 as 0V (K0) and GAIN as 2.5V (K500).
* You only need to set up the A/D conversion curve for once. Set up CR#33 (b11 ~ b0)
(OFFSET/GAIN tuning authorization) to prevent incorrect operations.
2.  Devices
e X0=On: Set the input mode of the signals at CH1 as mode 1.
* X1=0n: Set the OFFSET value of CH1 as 0V (K0) and GAIN value as 2.5V (K500).
* MO=0On: Disable adjustment on A/D conversion curve
3. Program explanation
¢  When X0 = On, set CR#1 as K1 (H'1, i.e. 0000 0000 0000 0001 in binary) and the signal input
mode at CH1 ~ CH4 as mode 1 (voltage input mode).
*  When X1 = On, write KO (OFFSET value of CH1) into CR#18 and K500 (GAIN value of CH1) into
CR#24.

* When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve.
Write K1 (H'1, i.e. 0000 0000 0000 0001 in binary) into CR#33 to disable the adjustment on A/D
conversion curve in CHL.

4.  Program example

Ladder diagram: Explanation:
X0 .
- ToP KO K1 H1 K1 Set CH1 as mode 1 (voltage input mode)
X1
— }—|: TOP KO K18 KO K1 Set the OFFSET value of CH1
TOP KO K24 K500 K1 Set the GAIN value of CH1

X1
——{ SET MO

MO
—— ToOP KO K33 H1 K1 Disable adjustment on A/D conversion
curve in CH1

3.7.4 Adjusting A/D Conversion Curve in Current Input Mode
1. Description

*  When CR#1 (b1l ~ b0) is set as current input mode (mode 2), the OFFSET value will be set as
4mA (K200) and GAIN value as 20mA (K1,000), i.e. input current -12mA ~ +20mA will correspond
to values -1,000 ~ +1,000.

* When CR#1 (b11 ~ b0) is set as current input mode (mode 3), the OFFSET value will be set as
OmA (K0) and GAIN value as 20mA (K1,000), i.e. input current -20mA ~ +20mA will correspond to
values -1,000 ~ +1,000.

¢ If you cannot use the default current input mode (mode 2 and mode 3), you can make
adjustments on the A/D conversion curve according to your actual need. For example, Set the
OFFSET of CH1 ~ CH4 as 5mA (K250) and GAIN as 20mA (K1,000).

* You only need to set up the A/D conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning
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authorization) to prevent incorrect operations.
2. Devices
¢ XO0=On: Set the input mode of the signals at CH1 ~ CH4 as mode 3.
¢ X1=0n: Set OFFSET value of CH1 ~ CH4 as 5mA (K250) and GAIN value as 20mA (K1,000).
¢ MO0=0n: Disable adjustment on A/D conversion curve.
3.  Program explanation
¢  When X0 = On, set CR#1 as K1755 (H'6DB, i.e. 0000 0110 1101 1011 in binary) and the signal
input mode at CH1 ~ CH4 as mode 3 (current input mode).
*  When X1 = On, write K250 (OFFSET value of CH1 ~ CH4) into CR#18 ~ 21 and K1,000 (GAIN
value of CH1 ~ CH4) into CR#24 ~ 27.
* When X1 goes from On to Off, set MO = On to disable the adjustment on A/D conversion curve.
Write K585 (H'249, i.e. 0000 0010 0100 1001 in binary) into CR#33 to disable the adjustment on
A/D conversion curve in CH1 ~ CHA4.

4.  Program example

Ladder diagram: Explanation:
X0 .
-+ Tor KO K1 HeDB |  ka Set CH1 ~ CH4 as mode 3 (current input
mode)
X1
— "[ TOP | KO | KI8 | K250 ] K4 Set the OFFSET value of CH1 ~ CH4
TOP KO K24 | K1000| K4 Set the GAIN value of CH1 ~ CH4
X1
—— SET MO
MO . . .
- —{ ToP KO K33 H249 K1 Disable adjustment on A/D conversion
curve

3.7.5 Adjusting D/A Conversion Curve in Voltage Output Mode
1. Description

* When CR#1 (b15 ~ b12) is set as voltage output mode (mode 0), the OFFSET value will be set
as 0V (K0) and GAIN value as 5V (K2,000), i.e. output voltage 0 ~ +10V will correspond to values
0 ~ +4,000.

* When CR#1 (b15 ~ b12) is set as voltage output mode (mode 1), the OFFSET value will be set
as 2V (K800) and GAIN value as 6V (K2,400), i.e. output voltage 2V ~ +10V will correspond to
values 0 ~ +4,000.

¢ If you cannot use the default voltage input mode (mode 0 and mode 1), you can make
adjustments on the D/A conversion curve according to your actual need. For example, Set the
OFFSET of CH5 ~ CH6 as 0V (KO0) and GAIN as 2.5V (K1,000).

* You only need to set up the D/A conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning
authorization) to prevent incorrect operations.

2. Devices
¢ X0=On: Set the output mode of the signals at CH5 ~ CH6 as mode 1.
¢ X1=0n: Set OFFSET value of CH5 ~ CH6 as 0V (K0) and GAIN value as 2.5V (K1,000).

¢ MO0=0n: Disable adjustment on D/A conversion curve.
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3. Program explanation

*  When X0 = On, set CR#1 as K20,480 (H’5000, i.e. 0101 0000 0000 0000 in binary) and the
signal output mode at CH5 ~ CH6 as mode 1 (voltage output mode).

*  When X1 = On, write KO (OFFSET value of CH51 ~ CH6) into CR#22 ~ 23 and K1,000 (GAIN
value of CH5 ~ CH6) into CR#28 ~ 29.

* When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve.
Write K4,096 (H’A000, i.e. 2010 0000 0000 0000 in binary) into CR#33 to disable the adjustment
on D/A conversion curve in CH5 ~ CH6.

4.  Program Example

Ladder diagram: Explanation:
X0 Set CH5 ~ CH6 as mode 1 (voltage output
-+ ToP | Ko K1 | Hs000| K1 ge oulp
mode)
X1
—] }—[ TOP KO K22 KO K2 Set the OFFSET value of CH5 ~ CH6
TOP KO K28 K1000 K2 Set the GAIN value of CH5 ~ CH6
X1
—\— SET MO
MO
—— TOP KO K33 HA000| K1 Disable adjustment on D/A conversion curve

3.7.6 Adjusting D/A Conversion Curve in Current Output Mode
1. Description

* When CR#1 is set as current output mode (mode 2), the OFFSET value will be set as 4mA (K800)
and GAIN value as 12mA (K2,400), i.e. input current 4mA ~ +20mA will correspond to values 0 ~
+4,000.

* When CR#1 is set as current output mode (mode 3), the OFFSET value will be set as OmA (K0)
and GAIN value as 10mA (K2,000), i.e. output current OmA ~ +20mA will correspond to values 0 ~
+4,000.

¢ If you cannot use the default current output mode (mode 2 and mode 3), you can make
adjustments on the D/A conversion curve according to your actual need. For example, Set the
OFFSET of CH5 ~ CH6 as 6mA (K1,200) and GAIN as 13mA (K2,600).

* You only need to set up the D/A conversion curve for once. Set up CR#33 (OFFSET/GAIN tuning
authorization) to prevent incorrect operations.

2.  Devices

¢ X0=On: Set the output mode of the signals at CH5 ~ CH6 as mode 3.

¢ X1=0On: Set OFFSET value of CH5 ~ CH6 as 6mA (K1,200) and GAIN value as 13mA (K2,600).

* MO=0On: Disable adjustment on D/A conversion curve.

3. Program explanation

*  When X0 = On, set CR#1 as H'FO0O0 (i.e. 1111 0000 0000 0000 in binary) and the signal output
mode at CH5 ~ CH6 as mode 3 (current output mode).

* When X1 = On, write K1,200 (OFFSET value of CH5 ~ CH6) into CR#22 ~ 23 and K2,600 (GAIN
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value of CH5 ~ CHB6) into CR#28 ~ 29.
When X1 goes from On to Off, set MO = On to disable the adjustment on D/A conversion curve.
Write H’A000 (i.e. 1010 0000 0000 0000 in binary) into CR#33 to disable the adjustment on D/A

conversion curve in CH5 ~ CH6.

4.  Program example

Ladder diagram: Explanation:
X0
- ToP KO K1 Hso0o!| k1 Set CH5 ~ CH6 as mode 3 (current output
mode)
X1

——{ SET | Mo

— ?‘[ TOP KO K22 | K1200| K4 Set the OFFSET value of CH5 ~ CH6

TOP KO K28 K2600| K4 Set the GAIN value of CH5 ~ CH6

X1

MO

- —{ ToP KO K33 HAOOO| K1 Disable adjustment on D/A conversion

curve

3.8 The Applications

3.8.1 Speed Tracing of AC Motor Drive

1. Description

The multi-functional analog voltage output terminal (AFM) on VFD-B series AC motor drive model
A offers signals of current speed (0 ~ 50Hz) which corresponds to 0 ~ 10V DC analog output
signals to DVP06XA, and DVPO6XA will then offer analog voltage output to the analog voltage
input terminal (AVI) on VFD-B series AC motor drive model B, for realizing the auto speed tracing
of the AC motor drive.

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

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

2. Devices

DO: present voltage value measured

D4: frequency of VFD-B model A

D40: average value of the input signals at CH1

D50: present value of input signal at CH1

D60: corresponding digital value of output voltage at CH5

3. Wiring

3-18

Connect the analog voltage output terminal (AFM/ACM) on VFD-B model A to CH1 of DVPO6XA
and connect the analog voltage input terminal (AVI/ACM) on VFD-B model B to CH5 of DVPO6XA

(as shown on the next page).
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Analog output
of AC motordrive

DCOv~10V I
CH1 104.7K CH1
AEM \|/+ Q '\/\/\/ l >_
+ :/‘5\’ 104.7K
ACM - COM * i W\J
Shielded cable
Model A *1 FG
Voltage output AG
VFD-B
oV~+10V
R — CHR
AVI ]
oy e e
|+
ACM - — - -
— Shielded cable CFOGM
ModelB *1 |

4.  Program explanation

When PLC goes from STOP to RUN, due to that VFD-B model A offers analog voltage output 0 ~
10V DC, you have to set CH1 ~ CH4 as voltage input mode (mode 0) and CH5 ~ CH6 as voltage
output mode (mode 0). Together set the average time of the input signals at CH1 as 10.

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

In the voltage mode of DVPO6XA, The value range for 0 ~ 10V DC is KO ~ K2,000. D50 is 200
times of the actual voltage value (i.e. 2,000/10 = 200). Divide the value in D50 by 200 and store
the value obtained into DO which will be the actual value of the voltage measured.

DO is 5 times of the actual voltage value (i.e. 0 ~ 50.0Hz corresponds to 0 ~ 10V). Multiply the
value in DO with 5 and store the value obtained into data register D4 which will be the actual
frequency value

In the voltage output mode of DVPO6XA, the value range for 0 ~ 10V is KO ~ K4,000. D4 is the
frequency of the AC motor drive (0 ~ 50Hz), which is 80 times of the actual output voltage digital
value (i.e. 50/4,000 = 80). Multiply the value in D4 with 80 and store the value obtained into data
register D60 for DVPO6XA to designate a voltage output.

5. Program example

Ladder diagram: Explanation:
M1002
—H— TO KO K1 KO K1 Set CH1 ~ CH6 as mode 0
- TO KO K2 K10 K1 Set the average time of CH1 signals as 10
M1000 . -
- From Ko K6 540 K1 Store the average value of CH1 signals into
D40
—| FROM [ KO K12 D50 K1 Store the present value of input signal into D50
— DIV DO K5 DO D50/200 = DO, the voltage measured
D0*5 = D4, the output frequency of VFD-B
— MUL DO K5 D4 model A
M1000 D4 as the frequency (0 ~ 50Hz) of VFD-B
— H— MuL DO K80 D60 rgggel B and store the operational result into
1 TO KO K10 D60 K1 D60 is the corresponding digital value of
output voltage from CH5.
END
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3.8.2 How to Set the Module Wizard in WPLSoft

1.

2.

Open WPLSoft and click on il .

Ladder Toolhar 3]

HE R Atk dBE cEr e [ 3 == | S TR | E M e nnn = = ~ t 1
Relay Trype vHEUEEMERNHESATN deen@ad=2s o6 ﬁﬁl[}@ & in f

You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select
“DVPO6XA Analog Input/Output Mixed Module”. Click on “Setup” button next.

L& Auxiliary Design of Extension Module

N Extension Module Type

W0 Setup[
1 =l
2 J
3 J

|
|
|
ra | =l
|
|
|

] =l
& J
7 J

Reset All CE Cancel

You will then see this window.

 DVPOGEA Analog InputiDutput Mixed Module X

m I” Read Register (Cenerate FROM Instraction) Instruction List
# fvetage r = LD Moo
#1 CH2 Average Times Stepl Read Instruction TO KD K1 HOO0O K1
#4 CH3 Average Times -
#5 CH4 Average Times | J | J | j Step5
#6 Average Value of CHI Input Signal
#T Average Value of CHZ Input Signal
#2 Average Value of CHI Input Signal | J | J | j| J
#9 Awerage Value of CHA Input Signal -
#10 CHS Output Signal Vahue nd
#11 CHA Output Signal Vahue |
zg gfesemgzllue Ugggé %nput glgﬂz [V Write Register (Cenerate TO Instraction)
tesent Value o it Sigr - .
#14 Present Valus of CH3 Input Signal B it i K I
#15 Present Value of CH4 Input Signal Condition @
#18 Adjust OFF3ET Vatue of CHIL D [ - [1o0z —UStep2
#19 Adjust OFF3ET Vatue of CHZ2 | J' J ‘ =
#20 Adjust OFF3ET Vatue of CH3
#21 Adjust OFFSET Value of CH4 Het Value
#22 Adjust OFFSET Value of CHS CHIL |Vc|1tage Input Mode -10¥ ~ +10V j
#23 Adjust OFFEET Value of CHE
#24 Adjust GAIN Value of CHL CH2 |V01tage Inpat Mode -107 ~ +107 ﬂ didt
gé i?ust gﬁg g:llue °§SE§ cH3 [Vottage Input Mode 107 ~+10v =] |7
st e o
#27 Adjust GAIN Value of CH4 CH4 |V01tage Inpat Mlode -10V ~ +107 j
e e o CH5 [Valtage Owiput Mode 0V ~+107 |
lus e o
#30 Error Status CHS [Voltage Output Mods 0V ~+107 +|
#31 Betup Communication A ddress
#32 Betup Baud Rate . 7
#33 Reset to Factory Setting and Authorize G Click "Add to List" to generate program codes.
#34 System Version — % 1\12[}?(012 S Stepd | | ‘
oK | e |

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 ~ CH6 as “Voltage Output

Mode OV ~ +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.
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'DYPOGEA  Analog InputiOutpat Mixed Module 3

I AVEIAge [ UUES N
#3 CHZ Average Times Stepl
#4 CHI Average Times

#5 CH4 Average Times

#E Average Value of CHI Input Signal
#T Average Value of CHZ Input Bignal
#2 Average Value of CH3 Input Bignal
#D Average Value of CH4 Input Bignal
#10 CHS Outpuat Bignal Value

#11 CHE Outpuat Bignal Value

#12 Present Value of CHI Input Signal
#13 Preszent Value of CHZ Input Signal
#14 Present Value of CH3 Input Signal
#15 Present Value of CH4 Input Signal
#18 A djust OFFSET Value of CHI

#19 Adjust OFFZET Value of CH2

#20 Adjust OFFZET Value of CH3

#21 Adjust OFFZET Value of CH4

#22 Adjust OFFZET Value of CHS

#23 Adjust OFFZET Value of CHé

#24 Adjust TAIN Value of CHL

#25 Adjust CAIN Value of CH2

#26 Adjust CAIN Value of CH3

#2T Adjust CAIN Value of CH4

#28 Adjust CAIN Value of CHS

#20 Adjust CAIN Value of CHE

#30 Error Status

#31 Zetup Communication Address
#32 Zetup Baud Rate

#33 Reset to Factory Setting and Authotize G
#34 Zystem Version

I~ Read Register (Jenerate FROM Instruction)
—
Read [nstruction

Instruction List

LD »I1002
TO KO K1 HO000 K1

[ | |

| I | |

.

3 { KN I

I Write Register (Qenerate TO Instruction)
I Instruction of Pulse Execution

Condition

D w|jm ~|[tooz

—4Step2
=it

Bet Value

CHI |Voltage Input Mode -10V ~ +10V _~|

CH2 [Voltage Input Mods -10¥ ~ +10¥ _~ |

CH3 [Voltage Input Mods -10V ~ +10V _~|

Step3

CHA [Voltage Input Mods -10¥ ~ +10¥ ~|

CH5 [Voltage Output Made 0¥ ~ +107 _~ |

CHé |V01tage Cutput Mode OV ~ +10V j

Click "Add to List" to generate program codes.

Step5

K

Preview LD 11002
T2 K0 K1 HO000 K1

tep4

QK

5.  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.

#0 ModelHo

fvetage [mes
#4 CH3 Average Times Stepl
#5 CH4 Average Times
#6 Average Value of CHI Input 3ignal
#7 Average Value of CH2 Inpaat Signal
#2 Average Value of CHI Inpat Signal
#9 Average Value of CHA Input Signal
#10 CHS Output Bignal Value
#11 CHE Output Bignal Value
#12 Present Value of CHI Input Signal
#1353 Present Value of CH2 Input Signal
#14 Present Value of CH3 Input Signal
#15 Present Value of CH4 Input Signal
#13 Adjust OFFSET Vatue of CHI
#19 A dpust OFFSET Vahie of CHZ
#20 Adpust OFFZET Value of CH3
#21 Adjust OFFZET Value of CH4
#12 Adjust OFFZET Value of CHS
#13 Adjust OFFSET Value of CHE
#24 Adpust GAIN Value of CHL
#15 Adjust GAIN Value of CHZ
#26 Adjust GAIN Value of CH3
#2T Adjust GAIN Value of CH4
#22 Adjust GAIN Value of CHS
#29 Adjust GAIN Value of CHA
#30 Error Btatus
#31 Betup Communication Address

DYPOGEA Analog Input/Output Mixed Module

()

#32 Betup Baud Rate
#33 Eeset to Factory Setting and Authorize Gz
#34 Bystem Version

I~ Read Register (Generate FROM Instruction) Instruction List
I LD L1002
Read Instraction TO KD KL HO000 K1
LD nIi002
g | E | —| |[TornKk2K10K!L
= Step5
P = = 3 =
S
Iw Write Register (Generate TO Instruction) @
[ Instraction of Pulse Exscution |
Condition @
[ ~|w | ~step
et Value
k=] e [
Mumber of Data |l iStepB
Range :1~4096
Click "Add to List" to generate program codes. ‘
Preview | [LD B100Z Step4
TOKOEZKIDKL | | |
0K \ Cancel |

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

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.
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8.

9.

E,‘I Auxiliary Design of Exiension Module

HO. Extension Module Type

Iw 0 |DVP06XA Anaog InputOutput Mived Module

v i |[DVF044D Analog Inpuwt Module

|—2|

3

4

[~ &

|
|
s |
|
F?|

Reset All

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

£3 Dyp0 - Delta WPLSoft - [Ladder Diagram Mode] [ =13}
(E File Bdit Compiler Comments Sewch View Commmwication Options Window Help -
De@BE @ F|ie 89 |@
BEREL BEEH® S B 09 HE % & 2Qr=
RiyTye MM LR EERHAATS|aMSTDBEORS oM ER 7 ]
1002 N
- fro K0 K1 [ K1 |
M1002
- fro Ko K2 K10 K1 |
1000
- row ko 18 D40 K1 |
1000
- Frow ko K12 D50 K1 |
1000
- Frow ko K10 A0 K1 |

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

window in WPLSoft.

£! Dyp0/- Delta WPLSoft - [Ladder Diagram Mode] [ (=59
"B File Edit Compilr Commenis Seawh View Communication Options Window Help -8 %
he®EE @ DS TR A 9
BErcecwiBEa & E 09 HEY & EQi =
RyTye MEEMBUEREVEATR ABESTADESOMRED L]
g M1002 &
I fro K0 K1 HO K1 |
10 M1002
I fro K0 12 K10 K1 |
0 M1000
I [FrRoM ko K6 D40 K1 |
0 M1000
. }FROM K0 K12 D50 K1 |
}nlv D50 1200 D |
}MUL Do K5 D4 |
54 M1000
} JwuL D4 130 DED |
82 M1000 =
| Frow ko K10 DEO K1 |
1
END
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MEMO
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4 Temperature Measurement Module DVPO4PT

4.1

4.2

4.3

The Basic Concept of Platinum Temperature Sensor (PT100)

Platinum temperature sensor is highly accurate and stable and the quality of linearity between -200°C and
600°C is fairy good. Generally speaking, the temperature coefficient of PT100 temperature sensor is significant
at low temperature -200°C ~ -100°C, and the quality of linearity is good at middle temperature 100°C ~ 300°C.
The temperature coefficient becomes small the temperature is high, i.e. 300°C ~ 500°C. The resistance of
PT100 is 100Q when the temperature is at 0°C, which is the standard for a metallic temperature sensor.

The use of PT100 temperature sensor should avoid the working current that is too big in order to reduce
self-heating. It can therefore confine the rated current to be below 2mA. The self-heating of 1mW of PT100 will
cause a temperature variation of 0.02°C ~ 0.75°C. Therefore, reducing the current of PT100 can also reduce
the temperature variation. However, if the current is too small, PT100 will be interfered by noise easily. In the

case, it is appropriate to confine the current between 0.5mA and 2mA.

Introduction

DVPO4PT 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)) and convert them into 14-bit digital signals.
The data in DVP04PT can be read/written by using FROM/TO instructions in the program of DVP-PLC MPU.
There are 49 16-bit control registers in the module. The power unit is separate from the module and is compact
in size and easy to install. You can select temperature displayed in Celsius (°C) or Fahrenheit (°F). Resolution

of temperature in Celsius: 0.1°C and in Fahrenheit: 0.18°F.

Product Profile and Outline

4.3.1 DVPO4PT-S

4
5

4 25:10 / 60.00 >4 60.00 ‘
== ‘

3.00: I o A
— qo 1 {::::::::::g

000
]

m\\‘m
=
A\

2 =
fm
=
\l—‘\\

[ T\

N
I
L
,H:; =

sEd | = .
90.00 E i;c? / 13 OO0 Q[ 4 90.00
2 I i D / HNnRnninnm
Y = 3 EHAHA A EHAHR
a =" | fa:E HnnnnRanRnnnl
3 ) : g8 810100 11 ; mERER
o O HHH YOS [ ﬂ 4
=] E=E] e jéf s
4.00
Unit: mm
1. POWER, ERROR, RUN indicators 10. DIN rail (35mm) L+ L+
2. Model name 11. RS-485 communication port L- L-
3. DIN rail clip 12. Mounting hole for extension unit/module I+ I+
4. Terminals 13. Power input 7"; FG | FG
5. 1/0 terminals 14. Connection port for extension unit/module E L+ L+
6. Mounting hole for extension unit/module E L- L-
7. Nameplate o | I+ [+
8. Co_nnectlon port for extension e | EG
unit/module
9. Fixing clip for extension unit/module - -
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4.3.2 DVPO4PT-H2 (DVPO4PT-H)

S ] +a [ Ao [ave |

o
[ 1] 9 [Oy N
°F T
i |
I G m 21 I
(O~ 2y 2] —a
4 — & g e N
g es] g? i+
mll ]
é m@ o BEE gx
bl -
= o~2 %1 -l
[ . O ol —z
U = 64 S Now
SRR fin
Unit: mm
1. DIN rail (35mm) 6. Terminals
2. Connection port for extension unit/module 7. Mounting hole
3. Model name 8. 1/0 terminals
4. Power, ERROR, RUN indicators 9. Mounting port for extension unit/module
5. DIN rail clip

4.4 External Wiring

@ Terminal of

power module @ A
- =
*3 —1 oV . DC/DC +15V
s T oav Converter AG

ystem grounding

Class 3 Grounding (100 Q or less) L
*1: Wiring for analog input should adopt cables of PT100 temperature sensor or double shielded cable and
should be separated from other power cables that may cause interference. Please use 3 wires for PT100.
*2: Terminal FG is the ground location for noise suppression.

+3: Please connectthe @ terminal on both the power module and DVPO4PT temperature measurement
module to the system earth point and ground the system contact or connect it to the cover of power

distribution cabinet.
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4.5 Functions and Specifications

Temperature measurement
module (04PT)

Celsius (°C) Fahrenheit (°F)

Power supply voltage

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

Analog input channel

4 channels/module

Applicable sensors type

3-WIRE PT100Q 3850 PPM/°C (DIN 43760 JIS C1604-1989)

Current excitation 1ImA

Temperature input range -200 ~ 600 -328 ~ 1,112
Range of digital conversion K-2,000 ~ K6,000 K-3,280 ~ K11,120
Resolution 14 bits (0.1°C) 14 bits (0.18°F)

Overall accuracy

10.5% 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

200ms x the number of channels

Isolation

Isolation between digital area and analog area. No isolation among channels.

Digital data format

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

Average function

Yes; available for setting up in CR#2 ~ CR#5.
Range for DVP04PT-S: K1 ~ K4,095; Range for DVP04PT-H: K1 ~ K20.

Self-diagnosis

Upper and lower bound detection/channel

Communication mode
(RS-485)

ASCII/RTU mode.

Communication speed: 4,800/9,600/19,200/38,400/57,600/115,200 bps.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1),

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1).

RS-485 cannot be used when connected to PLC MPU in series.

When connected to
DVP-PLC MPU in series

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.

Temperature/digital curve

Temperature mode: °C
Digital output

A
+6,000 -~~~ -~~~ -
|
|
|
+3,000 - |
|
: Measured temperature input
| ! >
-200C ! +300 +600'C
--1-2,000

Temperature mode: °F
Digital output

+11,120 -~ - -~~~ -

+5,560 |-

| Measured temperature input
I

‘ >
+556  +1,112F

|
-328“FA
---1-3,280

Operation/storage

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

Max. rated power
consumption

24V DC (20.4V DC ~ 28.8V DC) (-15% ~ +20%), (-S)2W, (-H)2.5W, supplied by external power

DVP-PLC Application Manual
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4.6 CR (Control Register)

4.6.1 CRin DVPO4PT

DVPO4PT Description
RS-485
CR# | parameter | Latched Register content b15|b14 |b13|b12|b1l|b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address
Set up by the system.
, DVPO04PT-S model code = H'008A
#0 H4064 1O R | Model name DVPO4PT-H model code = H'0402
DVPO04PT-H2 model code = H'6402
#1 Reserved
#2 H'4066 | O | R/W | CH1 average time
#3 H'4067 | O | R/W | CH2 average time Range for DVPO4PT-S: K1 ~ K4,095
Range for DVPO4PT-H: K1 ~ K20
#4 H'4068 | O | R/W | CH3 average time Default = K10
#5 H'4069 | O | R/W | CH4 average time
, Average °C temperature
#6 H406A | X1 R measured at CH1
, Average °C temperature
#r 4068 | X R measured at CH2 Average of Celsius temperature measured at CH1 ~ CHA4.
#8 waosc | x| r | Average C temperature | Unit: 0.1°C
measured at CH3
, Average °C temperature
#9 H406D | X1 R measured at CH4
#10 ~ #11 Reserved
, Average °F temperature
#12 H4070 1 X)) R measured at CH1
, Average °F temperature
#13 H4071 1 X R measured at CH2 Average of Fahrenheit temperature measured at CH1 ~ CH4.
#14 Ha072 |x| R Average °F temperature Unit: 0.1°F
measured at CH3
Average °F temperature
#15 Ha073 | X1 R measured at CH4
#16 ~ #17 Reserved
, Present °C temperature
#18 H4076 | X1 R measured at CH1
, Present °C temperature
#19 H4077 1 X1 R measured at CH2 Present Celsius temperature measured at CH1 ~ CH4.
#20 H4078 | x| R Present °C temperature Unit: 0.1°C
measured at CH3
, Present °C temperature
#21 H4079 | X1 R measured at CH4
#22 ~ #23 Reserved
, Present °F temperature
#24 H407C 1 X| R measured at CH1
, Present °F temperature
#25 H407D 1 X R measured at CH2 Present Fahrenheit temperature measured at CH1 ~ CH4.
#26 H407E | x| R | Present°F temperature Unit: 0.1°F
measured at CH3
, Present °F temperature
#2r H407F | X R measured at CH4
#28 Reserved
Can be used for PID settings in DVP04TC-S V3.08 and versions
#29 H'40B3 | X | R/W | PID mode setting above. Set H'5678 to enable PID mode, other set values are
invalid. Default: H'0000. See 5.12.1 for details.
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DVPO4PT

Description

CR#

parameter
address

RS-485

Latched

Register content

b15|b14 |b13|b12| b1l |b10| b9 | b8 [ b7 | b6 | bS | b4 [ b3 | b2 | bl | bO

#30

H4082 | X

Error status

Register for storing all error status. See the table of error status for
more information.

#31

H'4083 | O

R/W

Communication address
stetting

For setting up RS-485 communication address.
Range: 01 ~ 255. Default = K1.

#32

H4084 | O

R/W

Communication speed
(baud rate) setting

4,800/9,600/19,200/38,400/57,600/115,200bps are available.

ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1)

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1)

Default = H'0002.

b0: 4,800 bps

b1l: 9,600 bps (Default)

b2: 19,200 bps

b3: 38,400 bps

b4: 57,600 bps

b5: 115,200 bps

b6 ~ b13: reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU
mode)

b15: Switch between ASCII/RTU mode. 0 = ASCII (default)

#33

H4085 |O

R/W

Returning to default setting

ERRLED | CH4 CH3 | cH2 | cH1

Take the setting of CH1 for example:

1. b0 and b1 are reserved.

2. When b2 is set as 1, all the settings will return to default settings
except for CR#31 and CR#32.

ERR LED definition:

1. b12 corresponds to CH1. When b12 = 1 or the scale exceeds
the range, ERR LED will flash.

2. b13 corresponds to CH2. When b13 =1 or the scale exceeds
the range, ERR LED will flash.

3. b14 corresponds to CH3. When b14 = 1 or the scale exceeds
the range, ERR LED will flash.

4. b15 corresponds to CH4. When b15 = 1 or the scale exceeds
the range, ERR LED will flash.

#34

H4086 | O

R

Firmware version

Displaying the current firmware version in hex.

#35 ~ #48

For system use.

Symbols:

O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)

R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485

The corresponding parameters address H'4064 ~ H'4086 of CR#0 ~ CR#34 are provided for user to read/write data by RS-485

communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.
2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit,

Even, 1 stop bit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into

register).

4.6.2 Explanation on CR

CR#0: Model name

DVP-PLC Application Manual

[Explanation]
DVPO4PT-S model code = H'008A.
DVP04PT-H model code = H'0402.
DVPO04PT-H2 model code = H'6402.

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

1.

2
3.
4
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CR#2, 3, 4, 5: Average time at CH1 ~ CH4

[Explanation]

1. The times to average the temperature measured at CH1 ~ CH4. Please note that the average time set
in CR#2 ~ CR#5 need to be written in only once.
Range for DVPO4PT-S: K1 ~ K4,095. Default = K10.

3. Range for DVP04PT-H: K1 ~ K20. Default = K10.

CR#6, 7, 8, 9: Average Celsius temperature measured at CH1 ~ CH4

[Explanation]

1. The average Celsius temperature measured at CH1 ~ CH4 obtained from the average time settings in
CR#2 ~ CR#5. Unit: 0.1°C.

2. For example, if the average time is set as 10, the contents in CR#6 ~ CR#9 will be the average of the
most recent 10 temperature signals in Celsius at CH1 ~ CH4.

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

[Explanation]

1. The average Fahrenheit temperature measured at CH1 ~ CH4 obtained from the average time
settings in CR#2 ~ CR#5. Unit: 0.1°F.

2. For example, if the average time is set as 10, the contents in CR#12 ~ CR#15 will be the average of

the most recent 10 temperature signals in Fahrenheit at CH1 ~ CH4.

CR#18, 19, 20, 21: Present Celsius temperature measured at CH1 ~ CH4

[Explanation]

Displaying the present temperature in Celsius at CH1 ~ CH4. Unit; 0.1°C.

CR#24, 25, 26, 27: Present Fahrenheit temperature measured at CH1 ~ CH4

[Explanation]

Displaying the present temperature in Fahrenheit at CH1 ~ CH4. Unit: 0.1°F.

CR#29: PID mode setting

[Explanation]

For DVPO4PT-S V3.08 and later versions, when CR#29 is set to H'5678, CR#0 ~ CR#34 can be used for
PID setting (see 5.12.1). CR#29 is for normal mode when it is in other settings. Default = H'0000.

*The PID mode for DVPO4PT-S only supports heating.

CR#30: Data register for storing all errors

[Explanation]

CR#30: error status value. See the table below:
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Error Content b15~hb8 | b7 | b6 | b5| b4 | b3 | b2 | bl | b0
Abnormal power supply K1 (H'1) ojo0o|l0j]0O|O|0O0]O0]12
Incorrect analog input value K2 (H'2) ojojfo0oj0|O0O|lO|1]O0
Incorrect mode setting K4 (H'4) ojojfo0oj0|O0O|l1]0]O0
Reserved K8 (H’'8) oj0ojo0o|j0j1|j0|0]O

- Reserved

Hardware malfunction K16 (H'10) ojof0j1|0|0]O0]O
Abnormal digital range K32 (H’20) ojof1j0|0|0]O0]O
Incorrect average time setting K64 (H’40) oj1/0j0|0O0|0O0]O0]O
Instruction error K128 (H'80) i1/0|0|J0|lO0O]0O0O]O]|O
#” Note: Each error status is determined by the corresponding bit (b0 ~ b7) and there may be more than 2
errors occurring at the same time. 0 = normal; 1 = error

CR#31: RS-485 communication address setting

[Explanation]

The setting of RS-485 communication address. Range: 01 ~ 255. Default = K1. This setting is only valid

for RS-485 communication and will be invalid when connected to a PLC MPU.

CR#32: Communication speed (baud rate) setting

[Explanation]

The setting of RS-485 communication speed, available in 4,800, 9,600, 19,200, 38,400, 57,600 and
115,200bps (bps stands for bits per second). Default = H'0002.

b0 = 1: 4,800 bps

bl=1: 9,600 bps (default)

b2 =1: 19,200 bps

b3 =1: 38,400 bps

b4 =1: 57,600 bps

b5 = 1: 115,200 bps

b6 ~b13: Reserved

b14: High/low bit exchange of CRC checksum (only valid in RTU mode)

b15: Switch between ASCII/RTU mode. 0: ASCII (default); 1: RTU. ASCII data format: 7-bit,

Even, 1 stop bit (7, E, 1); RTU data format: 8-bit, Even, 1 stop bit (8, E, 1). This setting is
only valid for RS-485 communication and will be invalid when connected to a PLC MPU.

CR#33: Returning to default setting; definition of ERR LED

[Explanation]

Default = H'F000. Take the setting of CH1 for example:

b0 and b1 are reserved. When b2 is set as 1, all the settings will return to default settings except for CR#31

and CR#32.

Definition of ERR LED:

1.
2.
3.

b12 corresponds to CH1. When b12 = 1 or the scale exceeds the range, ERR LED will flash.
b13 corresponds to CH2. When b13 = 1 or the scale exceeds the range, ERR LED will flash.
b14 corresponds to CH3. When b14 = 1 or the scale exceeds the range, ERR LED will flash.

DVP-PLC Application Manual
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4. b15 corresponds to CH4. When b15 = 1 or the scale exceeds the range, ERR LED will flash.

CR#34: Firmware version

[Explanation]

Displaying the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

4.7 The Applications

4.7.1 PT100 Temperature Measurement System

1. Description
¢ Measuring temperature by PT100 temperature sensor.

2. Devices
¢ 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

3. Program explanation
* When PLC goes from STOP to RUN, set the average time of input signals at CH1 ~ CH4 as 10.
* Store the average Celsius temperature at CH1 ~ CH4 into D20 ~ D23.
* Store the average Fahrenheit temperature at CH1 ~ CH4 into D30 ~ D33.
* Store the present Celsius temperature at CH1 ~ CH4 into D40 ~ D43.
* Store the present Fahrenheit temperature at CH1 ~ CH4 into D50 ~ D53.
* DVPO4PT stores the obtained temperature value to CR. Therefore, you only need to read the

content in the CR to obtain the measured temperature. Unit of the temperature: 0.1°C or 0.1°F.

4. Program example

Ladder diagram: Explanation:
ﬂﬁf TO KO K2 K10 K4 Set the average time at CH1 ~ CH4 as 10
M1000 Read average Celsius degrees at CH1 ~
— F— FROM KO K6 D20 K4 CH4
| FROM KO K12 D30 K4 Read average Fahrenheit degrees at CH1
~CH4
" FROM KO K18 D40 K4 Read present Celsius temperature at CH1
~CH4
Read present Fahrenheit temperature at
— FROM KO K24 D50 K4
CH1 ~ CH4
END

4.7.2 How to Set the Module Wizard in WPLSoft

1. Open WPLSoft and click on il

ReyType  ~ P ¥ 1 1 2 B L i DA AES S (i 69 E [ e

=T
ol
m
o
o
-
=

L
Fé F3 FY FE FE F¥
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2. You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select

“DVPO4PT Temperature Measurement Module”.

I Auxiliary Design of Extension Module

HNO Extension Module Type

[ 0 |[DVFO4PT Temperature Measurement Module
|
rz ||
r3
a4
|
|
|

s
]
7

Reset All 8]:9 Cancel

3. You will then see this window.

Z DYPOAPT Temperature Measurement Module

[Pl s I~ Read Register (Generate FROM Instruction)
#2 CH1 Awerage Time o

#3 CH2 Average Time i Instruction List
#4 CH3 Average Time Read [nstruction

#5 CH4 Avwerage Time

#6 Average Celsius Temperature Measured af | J | J |

HT Average Celsius Temperature Measured af
#2 Average Celsius Temperature Measured al
#D Average Celsius Temperature Measured af | J | J | |
#12 Average Fahrenheit Temperature Measur I=T]
#13 Average Fahrenheit Temperature Measure
#14 Average Fahrenheit Temperature heasur
#15 Average Fahrenheit Temperature Measur
#1% 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 Measured
#25 Present Fahrenheit Temperature Measute:
#26 Present Fahrenheit Temperature Measure
#27 Prezent Fahrenheit Temperature Measure
#30 Error Btatus

#31 Communication A ddress Setting

#32 Communication 3peed (Baud Rate) Setting
#33 Retuming to Default Setting

#34 Firmrare Version

j\_ T

G

Click "Add to List" to generate program codes.

Feevien_| | | |
0K | Cancel |

4. Next, let's take 4.7.1 PT100 temperature measurement system as example.
Step 1: Select “#2 CH1 Average Time”.
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.
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X

- DYFOAPT Temperatore Measurement Module

I” Read Register (Generate FROM Instruction)

™ Instraction List
B AVerage [ime N
#4 CHZ Average Time Stepl Read Instruction LD w1002
#5 CH4 Average Time TOKDKZKIOKA
#6 Average Celsius Temperature Measured af | J | J | 1
#7 Average Celsius Temperature Measured al =l Step5
#2 Average Celsius Temperature Measured af
#9 Avwerage Celsius Temperature Measured af | J | J | = J
#12 Average Fahrenheit Temperature Measur I=T]
#13 Average Fahrenheit Temperature Measur -
#14 Average Fahwrenheit Temperature Measure =
#15 Average Fahrenheit Temperature Measure _
#1% Present Celsius Temperature Weasured at | ¥ Write Register (Generate TO Instruction)
#19 Present Celsiug Temperature Measured at | [T Instruction of Pulse Execution
#20 Present Celsiug Temperature Measured at . Sten?2 |
#21 Present Celsiug Temperature Measured at Clasier b
#24 Present Fahrenheit Temperature hMeasure |LD j |M j |IDDZ :
#25 Present Fahrenheit Temperature Measurer =
#26 Present Fahrenheit Temperature Measure
#27 Present Fahrenheit Temperature Measurec| [ St Value
#30 Error Status i - 10 -
#31 Communication A ddress Setting | J | J | | —1
#32 Communication Speed (Baud Rate) Setting Humber of Datald | 3] Stgp3
#33 Returning to Default Settin
#34 Fi.tmwaregVersinn ® e d=A102Y

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

Preview LD 11002
TOENE2ZKIDES | | |
Step4
§ oK | Cencel |

5.  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.

_Zl: DY¥POART Temperature Measurement Module rg|
#0 Model Name [v Read Register (Jenerate FROM Instruction)
#2 CHI Average Tl.'me I Instruction of Pulse Execution Instraction List
#3 CH2 Awverage Time .
#4 CH3 Average Time Stepl Fead Instruction LD M1002
Py T Condition TOKOKZEINKA
- LD nI1000
o <[ ~|[tooo -
TRIAZE L EISIIS | GITpeTatire [ easured al | J | J | — ||l |FROM KO K6 D20 K4

#2 Awerage Celsius Temperature Measured af Register for Storing Data
#9 Average Celsius Temperature hMeasured al I=|
#12 Average Fahrenheit Temperature Measure |D j | J |20 d| j Step4
#13 Average Fabrenheit Temperature M easur: Humber of Data |4 -
#14 Average Fahrenheit Temperature Measure =

#15 Average Fahrenheit Temperature M easure
#15 Present Celsius Temperature heasured at
#10 Present Celsius Temperature Measured at
#20 Present Celsius Temperature Measured at
#21 Present Celsius Temperature Measured at
#24 Present Fahrenheit Temperature Measuret
#25 Present Fahrenheit Temperature Measuret
#26 Present Fahrenheit Temperature Measurer
#27 Present Fahrenheit Temperature Measure
#30 Error Status

#31 Communication & ddress Jetting

#32 Communication 3peed (Baud Rate) Setting
#33 Returning to Default Setting

#34 Firmwrare Version

Step2

L=

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

M Iﬁgcr)\ﬂufggm D20 K4 | | |

Step3 oK | Cencel |

6. The setup of other CR parameters can follow the steps illustrated above.
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.
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O Anxiliary Design of Extension Module

HO Extension Module Type
[ 0 |[DVPDPT Tempersture Measurement Module | setup
v i ||DVP044D Analog Input Madule ~|  Setup
rz | =
| =
ra | =
s || |
Fs | =
7 | J
Reset All OK Cancel

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

£: Dyp0 - Delta WPLSoft - [Ladder Dingram Mode] 9 [=1E3}

:E File Edit Compiler Comeeents Search View Cormraunication Options Window Help -8 x
DesEEB @ P e 69 @
BERcecgazasas E DQHH Y & Q=
RlyType »H HHHBERHE S8 bbb digd=zsome kD 7
W1002 A
| ITO K0 K2 K10 K4 ‘
w1000
| IFROM K0 K6 020 et ‘
1000
| IFROM Ko 112 030 et ‘
11000
I [From  wa K18 D40 K4 |
11000
- [From  wa K24 D50 K4 |

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

4.8 PID Functions
PID functions are only available in DVP04PT-H2 V1.02 and versions above and DVP04PT-S V3.08 and

versions above.

4.8.1 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 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

Proportional i

9 OOC band 1 0 OoC

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

and output.
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*DVPO4PT-S does not support cooler.

Output
A

S 100%

o

o

© (0'7Y F——
— » Temperature
i Proportional
‘. band g

30C 20C

4.8.2 1 (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.

r 3 r 3

Deviation Deviation

Adding I control

.
L

4.8.3 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.

A
P+D c_ontrol
Pco;\tml
>

4.8.4 Control Chart
Dotted lined area: PID commands

1/S —1/K,
SV i 4 E‘
—

1/Kp—> G(s)

PV

4-12 DVP-PLC Application Manual



4 Temperature Measurement Module DVPO4PT

4.8.5 Basic PID Operation Formula

MV ZL{E +L[Eéj+ Ko *PVS}

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.

4.9 PID Control Method
DVPO4PT offers 2 types of control modes for the PID control.
4.9.1 Cyclic Control Mode
€ DVPO4PT-S (the wiring is the same as that of DVP04PT-H2)

You can determine the output cycle depending on the control environment. If the temperature in the
environment changes slowly, you can make the output cycle longer. Output Width = Cycle x Output %. Use the
output width and output cycle in GPWM instruction for the cyclic control. Connect the heater or cooler to YO.
For example, supposed you make the output cycle 3 seconds, enter K3,000 into D11. D10 = QOutput % x
K3,000/1,000. The unit of Output % is 0.1%. See below for the program design:

S1
I FROM KO K63 D10 K2

GPWM D10 D11 YO

¢ DVPO4PT-H2

If the heater or cooler you are using is controlled by a power supply switch, the control has to be done with
GPWM instruction as a cyclic control. Please refer to the wiring method below:

FROM/TO
PLC | <C====>| TC/IPT
CR: On/Off

Jl On/Off

HeaterCooler I
|
|
|

Control
Target

l-

You have to read two control registers (CR) from the DVP04TC module. The first CR shows the
operational cycle, and the second shows the operational width. The cyclic control works with GPWM
instruction of DVP-PLC. For example, the sensor receives signals from CH1 of DVP04TC. The output width of
CH1 is read in CR#63, and the output cycle of CH1 is read in CR#64. Use FROM instruction to read CR#63

and CR#64 and conduct the cyclic control by the output width and cycle contained in GPWM instruction.
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Connect the heater or cooler to YO. See below for the program design:

S1
} FROM KO K63 D10 K2

GPWM D10 D11 YO

Assume the width is 1,000 and cycle is 2,000, the output pulses will be like:

t=1000ms

b

Output Y'IEJ L

T=2 000ms

4.9.2 Analog Output Control
€ DVPO4PT-S (the wiring is the same as that of DVP04PT-H2)

Read the Output % (0 ~ 100%) and correspond it to the analog output value in DVP04DA to control the
heater. For example, with the analog output 0 ~ 4,000 (0 ~ 10V) from DVP04DA-S, connect the heater to the
voltage output of DVPO4DA-S and read the CR for Output %. Output Value = 8,000 x Output % / 1,000 (unit:
0.1%). Conduct analog output with this value by TO instruction.

s1
I FROM KO K65 D10 K1

TO K1 K6 D10 K1

¢ DVPO04PT-H2

If your heater or cooler is controlled by voltage or current, the control has to be done with analog output.

Please refer to the wiring method below:

FROMTO
DA Qutput <::> <> TCFT
(CR: 0~100%)

Yoltage/current contral

|
|
|
Heater!
=) | ControlTarget p mm = = J

To control the heater or cooler by analog output, you have to set up the range of the analog output. Use
FROM instruction to read the output volume from DVPO4PT and TO instruction to send the output volume to
the analog output.

Example: Output range of heater/cooler 800 ~ 4000 (4 ~ 20mA). Use the heater/cooler with DVP0O4DA-H2

to conduct analog output. The heater/cooler is connected to the current output of DVP0O4DA-H2. We set up
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the upper limit (4000) and the lower limit (800) of output and read the digital output value from
DVPO0O4PT-H2. Use FROM instruction to read the output value to D10, and use TO instruction to conduct
output from DVP0O4DA-H2. See below for the program design:

S1
I FROM KO K65 D10 K1

TO K1 K2 D10 K1

The relation between output volume and output current:

20maA
Cutput
current 12MA
AmA Output volume
800 2,400 4,000
(0 %) (50%) {100%)
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4.10 PID Application Example

4.10.1 DVPO4PT-S

Targets:

1. Set M100 = On to set up target temperature for CH1.

2. Set MO = On to set up "auto-tuning” for CH1 and enable PID function.

3.  Wait for the completion of "auto-tuning” for CH1 (Y10 = On), and the program will automatically extract Kp,
K, and Kp and set MO = Off to stop “auto-tuning”.

4.  Once the “auto-tuning” is completed, you only need to enable manual PID (set M2 = On) for the next time.

Setup PID mode
M1002

7‘ HTO KO K29 H5678 K1 ‘

Setup M100 to setup the targettemperature for CH1 to 50 degree.

M100
— TO KO K18 K2 K1 |
TO KO K19 K500 K1 \

Read the Celsius temperature at CH1 every 0.5 second.
M1013

7m—{ FROM KO K14 DO K1 ‘

Setup MO to enable auto-tuning & RUN of CH1.

MO
—m—{ TO KO K23 H11 K1 \

Setup M2 todisable auto-tuning & RUN of CH1.

M2
—W TO KO K23 HO K1 ‘
TO KO K23 H1 K1 \

Change the contentin D80 if you would like to modify the output cycle for GPWM. (Unit: 1s)

M1002
} } MOV K1000 D90 \

} MOV K1 D80 \

Read the Output % of CH1 and multiply the value by D80. Output the value to YO.

MO
—‘ }—{ TO KO K18 K1 K1 ‘

M2

7‘ }——‘FROM KO K19 D30 K1 \
4{MUL D90 D80 D60 \
~—MUL D30 D80 D70 |
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}Mov

D680

D100

4‘GPWM D70

D100

YO

M1000

Determine if the auto-tuning iscompleted.
Once the auto-tuning is completed, read K, K, and K, of CH1

]

MO
— = D40 HL |

—
—

Targets:

1. SetPLC RUN and enable PID auto-tuning of CH1 ~ CH4.

}FROM KO K23 D40 K1
TO KO K18 K2 K1
FROM KO K20 D50 K3
}SET Y10

}RST MO

END

2. Wait for the completion of "auto-tuning” for CH1 ~ CH4 (Y10 = On), and the program will automatically

extract Kp, K; and Kp of CH1 ~ CH4 and set MO = Off to stop “auto-tuning”.

3. Once the “auto-tuning” is completed, you only need to enable manual PID (set M1 = On) for the next time.

Setthetargettemperature of every CHto 50 degree.
M1002
|| O KO K18 K2 K1

70 KO K19 K500 K1 |
4{ TO KO K18 K3 K1 ‘
10 KO K19 K500 K1 |
4{ TO KO K18 K4 K1 ‘
10 KO K19 K500 K1 |
10 KO K18 K5 K1 |
4{ TO KO K19 K500 K1 ‘

DVP-PLC Application Manual
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4-18

Modify D110 (unit: 1s) to set up the output cycle for GPWM.

M1002

M1002

MO

Output % x D110

MO
||
I

GPWM outputx D110
MO

MO
| |

}Mov K1 D110 \
}Mov K1000 D90 \
}Mov K1000 D93 ‘
MOV K1000 D100 |
}Mov K1000 D103 \
Enable auto-tuning & RUN
} } 0 KO K23 HFF K1 |
}SET MO ‘
Enable manual PID & RUN
M1
m 0 KO K23 HO K1 |
———— 10 KO K23 HF K1 |
SET MO |
Read Output % of every CH.
} } 0 KO K18 K1 K1 |
———FROM K0 K19 D30 K4 |
MuL D30 D110 D140 |
MUL D31 pi10 D142 |
MUL D32 D110 D144 |
MUL D33 D110 D146 |
MuL D90 D110 D120 |
MuL D93 D110 D123 |
MUL D100 D110 D130 |
MUL D103 D110 D133 |
Outputthe % value of every CH to the corresponding Y
GPWM D140 D120 YO |
lGPWM D142 D123 Y1 |
GPWM D144 D130 Y2 |
GPWM D146 D133 Y3 |
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Read Celsius temperature of every CH.
M1000
} } } FROM KO K14 DO K4 ‘

Determine if the auto-tuning is completed.
M1000
} } }FROM KO K23 D40 K1 ‘

When every CH completed auto-tuning, extractK,, K,and K, of each CH.

M1000

= psw0 W RST MO |
SET Y10

10 KO K18 K2 K1 |

—| FROM KO K20 D50 K3 |

10 KO K18 K3 K1 |

-~ FROM KO K20 D60 K3 |

70 KO K18 K4 K1 |

| FRPM KO K20 D70 K3 |

) KO K18 K5 K1 |

- FROM KO K20 D80 K3 |
END

4.10.2 DVPO4PT-H2
Targets:
1.  Set up 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 M100to setuptargettemperature in D500.

M100

—H—{TOP KO K51 D500 K1 \

Read average temperature at CH1 every 0.5 second.

M1013

FROM KO K6 DO K4 \

Setup PID auto-tuning and PID RUN at MO.

MO
ﬁ F‘{TOP KO K67 K1 K1 ‘

7\ TOP KO K66 K1 K1 ‘
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Setup PID manual and PID RUN at M1.

M1
b ToP ko K67 KO Ki

7‘ TOP KO K66 K1 K1

Read output width, output cycle and execute width adjustmentinstruction.

ﬂk—{FROM KO K63 D263 K2
—{GPWM D263 D264 YO \

Auto-tuning CR = KO indicates that the auto-tuning is completed.
Once the auto-tuning is completed, read K., K, and K.

M1000
%} }FROM KO K67 D267 K1 \
MO
= D267 Ko | }SET Y10 \
4‘FROM KO K53 D253 K3 ‘
END
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4.11 PID Control Registers (CR)

4.11.1 For DVPO4PT-S

CR# PID Mode Content Description CR# PID Mode Content Description
CR#0 Model name CR#17 CH4 Kp
CR#2 Output % at CH1 CR#19 CH1 K,
CR#3 Output % at CH2 CR#20 CH2 K,
CR#4 Output % at CH3 CR#21 CH3 K|
CR#5 Output % at CH4 CR#22 CH4 K,
CR#6 CHZ1 average degrees (°C) CR#24 CH1 Kp
CR#7 CH2 average degrees (°C) CR#25 CH2 Kp
CR#8 CH3 average degrees (°C) CR#26 CH3 Kp
CR#9 CH4 average degrees (°C) CR#27 CH4 Kp
CR#10 Set temperature at CH1 CR#28 Run/Stop & Auto turning
CR#11 Set temperature at CH2 CR#29 Enter PID mode(H'5678)
CR#12 Set temperature at CH3 CR#30 Error Code
CR#13 Set temperature at CH4 CR#31 CH1 Sampling time
CR#14 CH1 Kp CR#32 CH2 Sampling time
CR#15 CH2 Kp CR#33 CH3 Sampling time
CR#16 CH3 Kp CR#34 CH4 Sampling time

4.11.2 Explanation on PID CR in DVPO4PT-S

CR#2,3,4,5 : Output percentage (%)

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

percentage will be 10%.

CR#10,11,12,13 : Set temperature value

[Explanation]
For setting up the target temperature. Unit: 0.1 degree. Supposed the target temperature is 100°C, write
“1000" into the CR by using TO instruction.

CR#14,15,16,17 : Kp value

[Explanation]
Kp: Constant of proportional control, i.e. proportional band. Please refer to the PID operation formula and set
up an appropriate parameter.
Output MV (%) = E / Kp x 100%
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#62 will be 10%.
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CR#19,20,21,22 : K, value

[Explanation]
K;: Constant of integration
1. If you only conduct proportional control, the controlled temperature will be deviated from the set
temperature. However, with the integration, the deviation will gradually disappear by time, and the
controlled temperature will be consistent with the set temperature.
2. To disable the integration function, set the CR to "0".
3. If the curve shape is too gentle, adjust K. The closer to 0 the K|, the steeper the curve.

CR#24,25,26,27 : Kp value

[Explanation]
Kp: Constant of differentiation
1. Kp offers bigger operational value to combat severe external interference and returns the control to
its original status as soon as possible.
2. To disable the differentiation function, set the CR to “0".
3. If the output fluctuates too much, adjust Kp. The closer to 0 the Kp, the smaller the fluctuation.

CR#28 : Run/Stop & Auto turning

[Explanation]

bit b15 ~ b8 b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
Function Auto-tuning RUN/STOP
Reserved
Channel CH4 | CH3 | CH2 [ CH1 | CH4 | cH3 | CH2 | cH1

EX: To set CH3 to RUN and auto-tuning,
(b7, b6, b5, b4, b3, b2, b1, b0) should be setto (0, 1, 0, 0, 0, 1, 0, 0).
After the auto-tuning is completed, the bit for auto-tuning will return to 0,
i.e. (b7, b6, b5, b4, b3, b2, b1, b0) will be set to (0, 0, 0, 0, 0, 1, 0, 0).

CR#31,32,33,34 : Sampling time (s)

[Explanation]

The sampling times in a time unit (s). The conversion time of each channel in the temperature measurement
module is approximately every 1 second. If the temperature in the control environment does not vary too
much, set up longer sampling time, which also means if the temperature varies quickly, set up shorter
sampling time. Range: 1 ~ 30. 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 automatically written into the CR. Cycle time = sampling time.

Range Default
1~30 2
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4.11.3 For DVPO4PT-H2

cril CHSRiHS cud Latched Register content b15|b14|b13(b12{b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
#51 | #71 | #91 |#111 | O | R/W | Set temperature value | Range: K-1000 ~ K8,000. Default = KO

#52 | #72 | #92 |#112| O | R/W | Sampling time (s) Range: K1 ~ K30 (s). Default = K2

#53 | #73 | #93 |#113| O | R/W | Kp value Default = K121

#54 | #74 | #94 |#114| O | R/W | K, value Integral constant. Default = K2,098

#55 | #75 | #95 |#115| O | R/W | Kp value Derivative constant. Default = K-29.

#56 | #76 | #96 |#116 | O | R/W | Upper limit of | value Range: K-32,760 ~ K32,760. Default = KO

#57 | #77 | #97 |#117| O | R/W | Lower limit of | value Range: K-32,760 ~ K32,760. Default = KO.
#58 | #78 | #98 #118| X | R |Ivalue Current accumulated offset value. Default = KO
#59 | #79 | #99 |#119| O | R/W | Heating/cooling 0: Heater, 1: Cooler. Default = KO

#60 | #80 |#100|#120| O | R/W | Upper limit of output Range: K-32,760 ~ K32,760. Default = K4,000
#61 | #81 |#101|#121| O | R/W | Lower limit of output Range: K-32,760 ~ K32,760. Default = KO

#62 | #82 |#102|#122| X | R | Output percentage (%) | Range: KO ~ K1,000 (Unit: 0.1%). Default = KO
#63 | #83 |#103|#123| X | R | Output width (ms) Width of control output. Unit: ms. Default = KO
#64 | #84 |#104|#124| X | R | Output cycle (ms) Cycle of control output. Unit: ms. Default = KO
#65 | #85 |#105|#125| X | R | Output volume Default = KO

#66 | #86 |#106|#126| X | R/W | PID_RUN/STOP 0: STOP, 1: RUN. Default = KO

#67 | #87 |#107 |#127| X | R/W | Auto-tuning 0: Disabled, 1: Auto-tuning. Default = KO

9 The CR# listed above do not support RS-485 read/write.

4.11.4 Explanation on PID CR in DVPO4PT-H2

CR#51, 71, 91, 111: Set temperature value

[Explanation]

For setting up the target temperature. Unit; 0.1 degree. Supposed the target temperature is 100°C, write
“1000" into the CR by using TO instruction. Range: -1,000 ~ 8,000. If the value is smaller than -1,000,
-1,000 will be automatically written in to the CR. If the value is bigger than 8,000, 8,000 will be automatically

written into the CR.

Range

Default

-1,000 ~ 8,000

0

CR#52, 72, 92, 112: Sampling time (s)

[Explanation]

The sampling times in a time unit (s). The conversion time of each channel in the temperature measurement

module is approximately every 1 second. If the temperature in the control environment does not vary too

much, set up longer sampling time, which also means if the temperature varies quickly, set up shorter
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4-24

sampling time. Range: 1 ~ 30. 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 automatically written into the CR. Cycle time = sampling time.

Range Default
1~30 2

CR#53 ,73, 93, 113: Kp value

[Explanation]
Kp: Constant of proportional control, i.e. proportional band. Please refer to the PID operation formula and set
up an appropriate parameter.

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

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#62 will be 10%.

CR#54, 74, 94, 114: K, value

[Explanation]
K;: Constant of integration
1. If you only conduct proportional control, the controlled temperature will be deviated from the set
temperature. However, with the integration, the deviation will gradually disappear by time, and the
controlled temperature will be consistent with the set temperature.
2. To disable the integration function, set the CR to "0".

3. If the curve shape is too gentle, adjust K,. The closer to 0 the K|, the steeper the curve.

CR#55, 75, 95, 115: Kp value

[Explanation]
Kp: Constant of differentiation
1. K, offers bigger operational value to combat severe external interference and returns the control to
its original status as soon as possible.
2. To disable the differentiation function, set the CR to “0".

3. If the output fluctuates too much, adjust Kp. The closer to 0 the Kp, the smaller the fluctuation.

CR#56, 76, 96, 116/CR#57, 77, 97, 117: Upper limit/lower limit of | value

[Explanation]
When both upper limit and lower limit are 0, the upper/lower limit function for | value will be closed, which
means there will not be upper/lower limit for | value. When the upper limit is set to be smaller than the lower

limit, the upper limit and lower limit will automatically switch with each other.
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CR#59, 79, 99, 119: Heating/cooling

[Explanation]
For selecting 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 is heater.

Setting Selection
0 Heater
1 Cooler

Default: Heater

CR#60, 80, 100, 120/CR#61, 81, 101, 121: Upper limit/lower limit of output

[Explanation]
The output volume is calculated from the upper limit and lower limit. For example, if the upper/lower limit is
set to 0 ~ 4,000, when the output comes to 10%, the output volume will be 400. Please set up this CR

according to the analog output you are using.

CR#62, 82, 102, 122: Output percentage (%)

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

percentage will be 10%.

CR#63, 83, 103, 123; CR#64, 84, 104, 124: Output width (ms); 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=1 000ms

[

Clutput Y1Ej L

T=2 000ms

CR#65, 85, 105, 125: 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 (800 ~ 4,000)
Output upper limit: 4,000
Output lower limit: 800
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20ma,

Cutput
current 12MA

4ma, Cutput volume
a0g 2,400 4,000
(0% (50%:) {100%:)
Remarks:
1. SetKp, K|, and Kp to “0" to close the PID function. If you would like to use proportional control only, set
K, and K 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 use the auto-tuning, set the

auto-tuning CR to “1". After the auto-tuning is completed, the CR will automatically return to “0”.

3. If you would like 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 close the integral and derivative control functions. Adjust K first and next 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 is. If the curve is too smooth, please adjust K,. The bigger the K|, the

smoother the curve.
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5.1 The Thermocouple Temperature Sensor

5.2

The thermocouple is generated by Seebeck Effect. Generally speaking, 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:
TZ

V= .[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 Q, 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.

Introduction

DVPO4TC is able to receive 4 points of external thermocouple temperature sensors (J-type, K-type, R-type,
S-type, T-type) and convert them into 14-bit digital signals. The data in DVP04TC can be read/written by using
FROM/TO instructions in the program of DVP-PLC MPU. There are 49 16-bit control registers (CR) in
DVPO4TC. The power unit and module of DVPO4TC are separate, compact in size and easy to install. You can

select temperatures in Celsius (resolution: 0.1°C) or Fahrenheit (resolution: 0.18°F).
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5.3 Product Profile & Outline

5.3.1 DVPO4TC-S
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Unit: mm
1. POWER, ERROR,RUN indicators 10. DIN rail (35mm) L+ L+
2. Model name 11. RS-485 communication port L- L-
3. DIN rail clip 12. Fixing rail for extension unit/module «w | SLD | SLD
4. 1/O terminals 13. Power i .E - -
5. 1/0 point indicator 14. Co_nnect|on port for extension = L+ L+
unit/module 5
6. Fixing hole for extension unit/module = L- L-
7. Nameplate | SLD | SLD
8. Mounting hole for extension unit/module - -
9. Fixing clip for extension unit/module -
5.3.2 DVP04TC-H2 (DVP0O4TC-H)
2 50(55 ! E
q ®7
[ ]| 0[O iim
H : -H
: G gns
j B ap
o o Lt ~—
g ] [ [ g 68l o ; o
. N - o]
04TC ] 2 : L Ile
O + ol* o]
=] e g | _]9]
| H O\ A o 1
i S é v K
NG ‘ é g T
Unit: mm
1. DIN rail (35mm) 6. Terminals
2. Connection port for extension unit/module 7. Mounting hole
3. Model name 8. 1/O terminals
4. Power, RUN and A/D indicators 9. Mounting port for extension unit/module
5. DIN rail clip
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5.4 External Wiring

Shielded
| __cable*l

Thermocouple

e
SLD

i' s

‘ :

| ' - —sLD |
Thermocouple  Shielded

T cable *1 CH4 |

[ : :’:’:::: L+ :

MUX

2 5V

L o 1

@ Terminal of AG f
power module “ Q2= +15V 3
3System 24+ —+ I U |

grou ndingL oV Converter %AG '

! ; | 7,-15V |

Earth i i

(10022 orless)

*1: The wiring used for analog input should adopts the connection cable or shielding cable of thermocouple
temperature sensor J-type, K-type R-type S-type and T-type and should be separated from other power

cable or wirings that may cause interference.
*2: Terminal SLD is the ground location for noise suppression.

*3: Please connect the S, terminal on both the power module and DVP0O4TC to the system earth point and

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

5.5 Functions

Temperature Measurement
Module (04TC)

Celsius (°C)

Fahrenheit (°F)

Power supply voltage

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

Analog input channel

4 channels/module

Applicable sensor types

J-type, K-type, R-type, S-type, T-type Floating thermocouple

J-type: -100°C ~ 700°C J-type: -148°F ~ 1,292°F
K-type: -100°C ~ 1000°C K-type: -148°F ~ 1,832°F
Range of input temperature| R-type: -10°C ~ 1,700°C R-type: -14°F ~ 3,092°F
S-type: -10°C ~ 1,700°C S-type: -14°F ~ 3,092°F
T-type: -100°C ~ 350°C T-type: -148°F ~ 662°F
J-type: K-1,000 ~ K7,000 J-type: K-1,480 ~ K12,920
K- type: K-1,000 ~ K10,000 K-type: K-1,480 ~ K18,320
Range of digital conversion | R-type: K-100 ~ K17,000 R-type: K-140 ~ K30,920
S-type: K-100 ~ K17,000 S-type: K-140 ~ K30,920

T-type: K-1,000 ~ K3,500

T-type: K-1,480 ~ K6,620

Resolution

14 bits (0.1°C)

14 bits (0.18°F)

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

200ms x the number of channels

Isolation method

Isolation between digital area and analog area. No isolation among channels.

Isolation

Field to Digital Area: 500V

Field to Analog Area: 500V
Analog area to Digital Area: 500V
Field to 24VDC: 500V
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5 Temperature Measurement Module DVP04TC

Temperature Measurement
Module (04TC)

Celsius (°C) Fahrenheit (°F)

Digital data format

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

Average function

Yes; available for setting up in CR#2 ~ CR#5; range: K1 ~ K20

Self-diagnosis

Upper and lower bound detection/channel

Communication mode
(RS-485)

ASCII/RTU mode.

Communication speed: 4,800/9,600/19,200/38,400/57,600/115,200 bps.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1),

RTU data format: 8-bit, Even, 1 stop bit (8, E, 1).

RS-485 cannot be used when connected to PLC MPU in series.

When connected to
DVP-PLC MPU in series

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.

Temperature/digital curve

Temperature mode: °C

J-type thermocouple K-type thermocouple
Digital output Digital output
A A
+7,000 - - - - - - - - - +10,000 =~ — -~~~ ~ - - .
! I
! |
|
w l
+3,500 [ ! +5,000 [ |
| Measured | Measured
| temperature | temperature
| | { input | | { input
—lOO"C} +350 +700°C -100°C! +500 +1,000°C
! |
LA [--1,000 11,000

Temperature mode: °F

J-type thermocouple K-type thermocouple
Digita‘I output Digital output
+12,920 -~~~ -~~~ -~ 7 | +18,320L 7777777777 :
! |
|
w l
| |
+6,460 [~ ! +9,160 [~ |
: Measured | Measured
| temperature | temperature
‘ ‘ } input ‘ ‘ ;lnput‘
-148°F| 1646 +1292°F -148°F, +916 +1,832'F
! I
| 1480 T -1480

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%), (-S)2W, (-H)2.5W, supplied by external power

5-4
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5.6 CR (Control Register)

5.6.1 CRin DVP0O4TC

DVP0O4TC Explanation
RS-485
CR# | parameter | Latched Register content b15(b14|b13|b12 (b1l |b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address
Set up by the system.
, DVP04TC-S model code = H'008B
#0 | H4096 | O| R |Modeltype DVPO4TC-H model code = H'0403
DVP04TC-H2 model code = H'6403
Reserved CH4 | cH3 | cH2 | cH1
Take the setting of CH1 for example:
1. When (b2, b1, b0) is set as (0,0,0), choose J-type
#1 H'4097 | O |R/W| Thermocouple type 2. When (b2, b1, b0) is set as (0,0,1), choose K-type
3. When (b2, b1, b0) is set as (0,1,0), choose R-type
4. When (b2, b1, b0) is set as (0,1,1), choose S-type
5. When (b2, b1, b0) is set as (1,0,0), choose T-type
#2 H'4098 | O |R/W| CH1 average time . .
Range of settings in CH1 ~ CH4:
#3 H'4099 O |R/W| CH2 average time Range for DVP04TC-S: K1 ~ K4,096.
#4 H'409A | O |R/W| CH3 average time Range for DVP04TC-H: K1 ~ K20.
Default = K10
#5 H'409B | O |R/W/| CH4 average time
, Average °C temperature
#6 H409C | X | R measured at CH1
, Average °C temperature
#1 H409D | X | R measured at CH2 Average Celsius temperature measured at CH1 ~ CH4.
, Average °C temperature | Unit: 0.1°C
#8 H'409E X| R measured at CH3
, Average °C temperature
#9 H'409F X| R measured at CH4
, Average °F temperature
#10 H40A0 | X | R measured at CH1
, Average °F temperature
#11 H'40A1 X| R measured at CH2 Average Fahrenheit temperature measured at CH1 ~ CH4
, Average °F temperature | Unit: 0.1°F
#12 H40A2 X| R measured at CH3
, Average °F temperature
#13 H40A3 | X | R measured at CH4
, Present °C temperature
#14 H'40A4 X| R measured at CH1
, Present °C temperature
#15 H40A5 | X | R measured at CH2 Present Celsius temperature measured at CH1 ~ CH4
, Present °C temperature | Unit: 0.1°C
#16 H40A6 | X | R measured at CH3
, Present °C temperature
AL H'40A7 X| R measured at CH4
#18 Reserved
, Present °F temperature
#19 H'40A9 X| R measured at CH1 Present Fahrenheit temperature measured at CH1 ~ CH4
, Present °F temperature | Unit: 0.1°F
#20 H40AA | X | R measured at CH2
, Present °F temperature
#21 H40AB | X | R measured at CH3
, Present °F temperature
#22 H40AC | X | R measured at CH4
#23 Reserved
, Adjustable OFFSET settings at CH1 ~ CH4
#24 H'40AE | O |R/W/| OFFSET value of CH1 Range: -1,000 ~ +1,000
#25 H'40AF | O |R/W|OFFSET value of CH2 | Default = KO
Unit: 0.1°C
#26 H'40BO0 | O |R/W| OFFSET value of CH3
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DVPO4ATC Explanation
RS-485
CR# | parameter | Latched Register content b15|b14|b13|b12|b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
address
#27 H'40B1 | O |R/W| OFFSET value of CH4
#28 Reserved
Can be used for PID settings in DVP04TC-S V3.08 and versions
#29 H'40B3 X |R/W/| PID mode setting above. Set H'5678 to enable PID mode, other set values are invalid.
Default: H'0000. See 5.12.1 for details.
, Register for storing all error status. See the table of error status for
#30 H40B4 | X | R | Error status more information.
, Communication address | For setting up RS-485 communication address. Range: 01 ~ 255.
#3l H4085 | O |R/W setting Default = K1
4,800/9,600/19,200/38,400/57,600/115,200bps are available. ASCII
data format: 7-bit, Even, 1 stop bit (7, E, 1)
RTU data format: 8-bit, Even, 1 stop bit (8, E, 1)
Default = H'0002.
b0: 4,800 bps
b1: 9,600 bps (Default)
, Communication speed b2: 19,200 bps
#32 H40B6 | O |RIW (baud rate) setting b3: 38,400 bps
b4: 57,600 bps
b5: 115,200 bps
b6 ~ b13: reserved
b14: High/low bit exchange of CRC checksum (only valid in RTU
mode)
b15: Switch between ASCII/RTU mode. 0 = ASCII (default)
b15|b14|b13]b12[b11|b10] b9 | b8 [ b7 | b6 [ bS | b4 [ b3 [ b2 | b1 | bO
ERR LED CH4 CH3 CH2 CH1
Take the setting of CH1 for example:
1. b0 and b1 are reserved.
2. When b2 is set as 1, all the settings will return to default settings
) except for CR#31 and CR#32.
' Returning to default ERR LED definition (default of b12 ~ b15 = 1111):
#33 H'40B7 | O |R/W/| setting and ERR LED 1. b12 corresponds to CH1. When b12 = 1 or the scale exceeds the
definition range, ERR LED will flash.
2. b13 corresponds to CH2. When b13 =1 or the scale exceeds the
range, ERR LED will flash.
3. b14 corresponds to CH3. When b14 = 1 or the scale exceeds the
range, ERR LED will flash.
4. b15 corresponds to CH4. When b15 = 1 or the scale exceeds the
range, ERR LED will flash.
#34 H'40B8 | O | R | Firmware version Displaying the current firmware version in hex.
#35 ~ #48 For system use.
Symbols:
O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)
R: Able to read data by FROM instruction or RS-485 communication
W: Able to write data by using TO instructions or RS-485

The corresponding parameters address H'4096 ~ H'40C6 of CR#0 ~ CR#48 are provided for user to read/write data by RS-485

communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.

2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit,
Even, 1 stop bit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into
register).

5-6
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5.6.2 Explanation on CR

CR#0: Model name

[Explanation]

1.

2
3.
4

DVPO04TC-S model code = H'008B.
DVP04TC-H model code = H'0403.
DVP04TC-H2 model code = H'6403.

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

CR#1: Thermocouple type

[Explanation]

1.

The working mode of the 4 channels in the sensors selected by the temperature measurement module.
There are 5 modes (J-type, K-type, R-type, S-type and T-type) for each channel which can be set up
separately. Default = H'0000.

Take the setting of CH1 for example:

When (b2, b1, b0) is set as (0,0,0), choose J-type

When (b2, b1, b0) is set as (0,0,1), choose K-type

When (b2, b1, b0) is set as (0,1,0), choose R-type

When (b2, b1, b0) is set as (0,1,1), choose S-type

When (b2, b1, b0) is set as (1,0,0), choose T-type

When you set CH1 as J-type (b2 ~ b0 = 000), CH2 as K-type (b5 ~ b3 = 001), CH3 as R-type (b8 ~ b6
= 010) and CH4 as S-type (b1l ~ b9 = 011), you have to set CR#1 as H'0688. The higher bits (b12 ~
b15) will be reserved.

CR#2, 3, 4, 5. CH1 ~ CH4 average time

[Explanation]

1.

The times to average the temperature measured at CH1 ~ CH4. Please note that the average time set
in CR#2 ~ CR#5 need to be written in only once.

Range for DVP0O4TC-S: K1 ~ K4,096. Default = K10.

Range for DVP04TC-H: K1 ~ K20. Default = K10.

CR#6, 7, 8, 9: Average Celsius temperature measured at CH1 ~ CH4

[Explanation]

1.

The average Celsius temperature measured at CH1 ~ CH4 obtained from the average time settings in
CR#2 ~ CR#5. Unit: 0.1°C.
For example, if the average time is set as 10, the contents in CR#6 ~ CR#9 will be the average of the

most recent 10 temperature signals in Celsius at CH1 ~ CH4.

CR#10, 11, 12, 13: Average Fahrenheit temperature measured at CH1 ~ CH4

[Explanation]
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1. The average Fahrenheit temperature measured at CH1 ~ CH4 obtained from the average time
settings in CR#2 ~ CR#5. Unit; 0.1°F.
2.  For example, if the average time is set as 10, the contents in CR#10 ~ CR#13 will be the average of

the most recent 10 temperature signals in Fahrenheit at CH1 ~ CH4.

CR#14, 15, 16, 17: Present Celsius temperature measured at CH1 ~ CH4

[Explanation]

Displaying the present temperature in Celsius at CH1 ~ CH4. Unit: 0.1°C.

CR#19, 20, 21, 22: Present Fahrenheit temperature measured at CH1 ~ CH4

[Explanation]

Displaying the present temperature in Fahrenheit at CH1 ~ CH4. Unit: 0.1°F..

CR#24, 25, 26, 27: OFFSET value of CH1 ~ CH4.

[Explanation]
Adjustable OFFSET settings at CH1 ~ CH4. Range: -1,000 ~ +1,000. Default = KO. Unit: 0.1°C

CR#29: PID mode setting

[Explanation]

For DVPO4TC-S V3.08 and later version, when CR#29 is set to H'5678, CR#0 ~ CR#34 can be used for PID
setting (see 5.12.1). CR#29 is in normal mode when it is in other settings. Default = H'0000.

*The PID mode for DVPO4TC-S only supports heating.

CR#30: Data register for storing all errors

[Explanation]

CR#30: error status value. See the table below:

Error status Content b15 ~ b8 b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
Abnormal power supply K1 (H'1) o|jojO0O|JO0O|O0O|O0O|O0]1
Wiring to empty external contact | K2 (H'2) ojojo|jO0O]jO0OjO|1]O
Incorrect mode setting K4 (H'4) 0/,0|0]0O]O0O]|]1|]0]O0
OFFSET error K8 (H’'8) Reserved ojojo|joOo|1|0|0]O
Hardware malfunction K16 (H'10) 00| 0|]1]0]0]0]O0
Abnormal digital range K32 (H'20) 0j]0|1]0]0|]0]0]O0
Incorrect average times setting | K64 (H'40) 0/]1]0]0],0|0|0]O0
Instruction error K128 (H’80) 1,0,]0]0]0]0]0]|O0
#” Note: Each error status is determined by the corresponding bit (b0 ~ b7) and there may be more than 2
errors occurring at the same time. 0 = normal; 1 = error

CR#31: RS-485 communication address setting

[Explanation]
The setting of RS-485 communication address. Range: 01 ~ 255. Default = K1. This setting is only valid for

RS-485 communication and will be invalid when connected to a PLC MPU.

DVP-PLC Application Manual



5 Temperature Measurement Module DVP04TC

CR#32: Communication speed (baud rate) setting

[Explanation]

The setting of RS-485 communication speed, available in 4,800, 9,600, 19,200, 38,400, 57,600 and
115,200bps (bps stands for bits per second). Default = H'0002.

b0 = 1:
bl=1:
b2 =1:
b3 =1:
b4 =1:
b5 = 1:
b6 ~ b13:
b14:
b15:

4,800 bps

9,600 bps (default)

19,200 bps

38,400 bps

57,600 bps

115,200 bps

Reserved

High/low bit exchange of CRC checksum (only valid in RTU mode)

Switch between ASCII/RTU mode. 0: ASCII (default); 1: RTU. ASCII data format: 7-bit,
Even, 1 stop bit (7, E, 1); RTU data format: 8-bit, Even, 1 stop bit (8, E, 1). This setting is

only valid for RS-485 communication and will be invalid when connected to a PLC MPU.

CR#33: Returning to default setting; definition of ERR LED

[Explanation]

Default = H'F000. Take the setting of CH1 for example:
b0 and b1 are reserved. When b2 is set as 1, all the settings will return to default settings except for CR#31
and CR#32.

Definition of ERR LED:
1.

2
3.
4

b12 corresponds to CH1. When b12 =1 or the scale exceeds the range, ERR LED will flash.
b13 corresponds to CH2. When b13 = 1 or the scale exceeds the range, ERR LED will flash.
b14 corresponds to CH3. When b14 = 1 or the scale exceeds the range, ERR LED will flash.
b15 corresponds to CH4. When b15 = 1 or the scale exceeds the range, ERR LED will flash.

CR#34: Firmware version

[Explanation]

Displaying the current firmware version in hex, e.g. version V1.00 is indicated as H'0100.

DVP-PLC Application Manual
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5.7 Temperature / Digital Curve

Temperature measurement modes:

J-type thermocouple

+7,000(12,920)

K-type thermocouple

Digital output

Digital output
A 4

+10,000(18,320)

I Measured

. I Measured
‘ ; temperaiure input | " temperature input
100°C' +700°C -100°C! +1,000°C
(-148°F) (+1,292°F) (-148F) (-1,832°F)
/- 1--1,000(-1,480) ----}--1,000(-1,480)
R-type / S-type thermocouple T-type thermocouple
Digital output Digital output
A A
+17,000(30,920) |- - - - - - - - - - +3,500(6,620) - - - - -=-=-- -~
I |
I 1
1 I
1 I
I 1
I I
I I
1 I
I Measured I Measured
| II tempera;ture input | I'temperaiure input
-10°C! +1,700°C -100°C! +350°C
(-14°F) (+3,092°F) (-148°F) (+662°F)
----1--100(-140) ----}--1,000(-1,480)

5.8 The Applications

5.8.1 Thermocouple Temperature Measurement System

1.

2.
3.

5-10

Description

Measuring temperature by thermocouple temperature sensor.

Devices

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

When PLC goes from STOP to RUN, set the average time of input signals at CH1 ~ CH4 as 10.
Store the average Celsius temperature at CH1 ~ CH4 into D20 ~ D23.

Store the average Fahrenheit temperature at CH1 ~ CH4 into D30 ~ D33.

Store the present Celsius temperature at CH1 ~ CH4 into D40 ~ D43.

Store the present Fahrenheit temperature at CH1 ~ CH4 into D50 ~ D53.

DVPOA4TC stores the obtained temperature value to CR. Therefore, you only need to read the

content in the CR to obtain the measured temperature. Unit of the temperature: 0.1°C or 0.1°F.
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4.  Program example

Ladder diagram: Explanation:
M1002 Set the thermocouple of CH1 ~ CH4 as
—iH— TO KO K1 HO K1 ]
-type
- TO KO K2 K10 K4 Set the average time at CH1 ~ CH4 as 10
M1000 Read average Celsius degrees at CH1 ~
— F— FROM KO K6 D20 K4 CH4
Read average Fahrenheit degrees at CH1
— FROM KO K10 D30 K4 ~ CH4
Read present Celsius temperature at CH1
— FROM KO K14 D40 K4 ~ CH4
Read present Fahrenheit temperature at
L { FROM KO K19 D50 K4 CH1 ~ CH4
END
5.8.2 How to Set the Module Wizard in WPLSoft
1. Open WPLSoft and click on i
RelyType M HBE AR R mamm ded@adess oM k0 =M

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

“DVPO0O4TC Temperature Measurement Module”.

B Auxiliary Design of Extension Module

NO. Extension Module Type

TR DV FOATC  Temperature Measurement hModule

| =]
oz | J
r3 | =]
4 || =]
s || =]
reé || =]
[ 7 | J

Reset Al oK | Cancel |

3.  You will then see this window.
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#1 Thermoeouple Type

#2 CHI Awerage Time

#3 CH2 Awerage Time

#4 CH3I Awerage Time

#5 CH4 Average Time

#6 Average Celsius Temperature Measured
#7  Average Celsius Temperature Measured
% Average Celsiue Temperature Measured
#9 Average Celsius Temperature Measured
#10 Awerage Fahrenheit Temperature Measu
#11 Average Fahrenheit Temperature Measu
#12 Awerage Fahrenheit Temperature Measu
#13 Average Fahrenheit Temperature M easu
#14 Present Celsius Temperature Measured :
#15 Present Celsius Temperature Measured s
#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 OFFEET Value of CHI

#25 OFFEET Value of CH2

#26 OFFSET Value of CH3

#27 OFFEET Value of CH4

#30 Error Status

#31 Communication A ddress Setting

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

#34 Finrowrare Version

& DYPOATC Temperature Measurement Module

[ Read Register (Generate FROM Instraction)
-

Read Instruction

o == &

Instruction List

I | I | O |

J

Click "Add to List" to generate program codes

3]/ E8 o

=

[ ]
[eetais]

oK |

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.

SO DYPOATC Temperature Measnrement Module

#2 CHI Average Time
#3 CH2 Average Time
#4 CTH3 Average Time
#5 CHA Average Time
#6 Average Celsius Temperature Measured
#7  Average Celsius Temperature Measured
#2 Average Celsius Temperature Measured
#9 Avwerage Celsius Temperature Measured
#10 Average Fahrenheit Temperature Measu
#11 Avwerage Fahrenheit Temperature Measu
#12 Average Fahwenheit Temperature heasu
#13 Awerage Fahrenheit Temperature heasu
#14 Present Celeius 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
#212 Present Fahrenheit Temperature Measur
#24 OFFZET Value of CHI

#25 OFFZET Value of CH2

#26 OFFRET Value of CH3

#27 OFF3ET Value of CH4

#30 Error Hatus

#31 Conumunication Address Setting

#32 Conmunication Speed (Baud Rate) Settin
#33 Retutning to Default Setting

#34 Firmwrare Version

Step 1

Read Instruction

(X

Instruction List

LD L1002
T KO K1 HO000 K1

RS | R |

I | S O |

.

MLl kL

v Write Register (Jenerate TO Instractiorn)
I Instruction of Pulse Execution

Conditiofn

E

|10z

I="| Step 2
= Step

Set Value

CH1 [T Type

cHz| Type

CH3|J Type

CH4|I Type

Lellellele]

Step 3

Click "Add to List" to generate program code

Step 5

o

= LD 11002
TETEW || ITO K KL HOD0O K1

oK |

Cancel

Step 4

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 ~
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CR#5 is completed.

O DYPOATC Temperature Measurement Module

#0 Model Name

CH1 Average
#3 CH2Z Average Time
#4 CH3 Average Time
#5 CH4 Average Time

#24 OFFSET Value of CHI
#35 OFFSET Value of CHZ
#36 OFFSET Value of CH3
#27 OFFSET Value of CH4
#30 Errot Status

#34 Fitmwrare Version

Step 1

#6  Average Celsius Temperature Measured
#7 Average Celeius Temperature Measured
#2  Average Celsius Temperature Measured
#9  Average Celsius Temperature Measured
#10 Average Fahrenheit Temperature Measu
#11 Average Fahrenheit Temperature Measu
#12 Average Fahrenheit Temperature Measy
#1353 Average Fahrenheit Temperature hMeasy
#14 Present Celsius Temperature Measured
#15 Present Celeiue Temperature Measured
#16 Present Celsius Temperature Measured :
#17 Present Celsius Temperature Measured
#19 Present Fahtenheit Temperature LMeasur
#20 Present Fahtenheit Temperature Measur
#21 Present Fahrenheit Temperature Measur
#22 Present Fahrenheit Temperature IMeasur

#31 Communication A ddress Setting
#32 Communication Speed (Baud Rate) Settir
#33 Returning to Default Setting

™ Read Register (Generate FROM Instruction) T FriEm L
= LD L1002

Read Instruction TOROK] HO000 F ]

i LD L1002 |
T K0 K2 KI0KL
oo =z = =
Step 5
=l
o=l b Sl =

v Write Register (Cenerate TO Instruction) ﬁ
I Instraction of Fulse Execution @

Condition

=

[l ~|m ooz = Step2

et Value

kA =]o =

Mumber of Data|l |2
Range :1~-4096 Sten 3
ep
Click "Add to List" to genetate program codes
7 LD L1002 | | |
e 1|ITO KN K2 K10 KL
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.

Step 5: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#6 ~
CR#9 is completed.

- D¥POATC Temperature Measnrement Module

#0 Model Hame
#1 Thermoeouple Type
#2 CHI Awerage Time
#3 CHZ Awerage Time
#4 CH3 Awerage Time

#24 OFFZET Walue of CHL
#25 OFFSET Value of CH2
#26 OFFZET Value of CH3
#27 OFF3ZET Value of CH4
#30 Error Status

#34 Firmowrare Version

#5 Awerage Celsius Temperature Measured
#9 Average Celsius Temperature Measured
#10 Avwverage Fahrenheit Temperature Measu
#11 Avwverage Fahrenheit Temperature Meast
#12 Average Fahrenheit Temperature Measy
#13 Average Fahrenheit Temperature Measu
#14 Present Celsine Temperature Measured
#15 Present Celsius Temperature Measured :
#16 Present Celsins 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

#31 Communication Address Setting
#32 Conumuanication Speed (Baud Rate) Settin
#33 Returning to Default Setting

¥ Read Register (Generate FROM Instruction)
I Instruction of Pulse Execution

Read Instraction
Condition
LD ~|[m -0 =
Register for Stoting Data
I | I |
Mutber of Data |4 =

Step 2

Click "Add to List" to generate program codes

. LD 11000
rETEW || [FROM KD K6 D20 K4

Step 3

Instraction List

x|

LD L1002

TO KD K1 HOO000 K1
LD M100Z

TO EN K2 K10 K]

LD L1000
FROM KO KA D20 K4

Step 4

o)
U

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.

DVP-PLC Application Manual
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& Auxiliary Design of Extension Module

HO. Extension Module Type
v 0 |DVPD4TC Temperature Measurement Module j Setup
M i |[DVP04AD  Analog Input Module x| Setup
2 | J
3 | J
4 | =
s | =
6 | J
7 | J

Reset All ok | cence |

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

%7 Dvpl - Delta WPLSoft - [L-adder Diagram Mode]

ZE File Edit Compiler Comments ZSearch Wiew Communication Options Window Help -8 X
heEa @ g e |88 @
BER® @ EEHSZ B OHE ¥ & E@Qi=
ReliyType v W MW ERVE AT dbetdEa2soemes 0 7
M1002
S !TO K0 K HO K
M1002
— ITO K0 K2 Kin K1
W1000
I !FHOM K0 KB D20 K4
W1000
I !FROM K0 K10 Da0 K4
1000
I !FHOM KO K14 D40 K4
W1000
I !FROM KO K19 D50 K4

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

5.9 PID Functions
PID functions are only available in DVP04TC-H2 V1.02 and versions above and DVP04TC-S V3.08 and

versions above.

5.9.1 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 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

(01773 S S

' » Temperature
Proportional

gooc band 1009C
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In a cooler: SV =200 (20°C), Kp = 100 (10°C). See the figure below for the relation between temperature

and output.

*DVP04TC-S does not support cooler.

Output
A

100%

Cooler

» Temperature

>
! Proportional i
i band g
30T 20C
5.9.2 | (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.

r 3 r 3

SV frrererererennarn s e ‘} ......... |::> SV frerererernni L ...........
i (TR
Deviation 3

Deviation 3
Adding | control

.
L

5.9.3 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.

A
P+D c_ontrol
Pcu;\tml
>
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5.9.4 Control Chart

Dotted lined area: PID commands

§ MV
SAEN JE l 3 1/KpH—> G(s)
i y +
Kp PV
S

5.9.5 Basic PID Operation Formula

MV -1 E+L(Elj+ Kp *PVS
K 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.

5.10 PID Control Method

DVPO4TC offers 2 types of control modes for the PID control.

5.10.1 Cyclic Control Mode
€ DVPO4TC-S (the wiring is the same as that of DVP04TC-H2)

You can determine the output cycle depending on the control environment. If the temperature in the
environment changes slowly, you can make the output cycle longer. Output Width = Cycle x Output %. Use the
output width and output cycle in GPWM instruction for the cyclic control. Connect the heater or cooler to YO.
For example, supposed you make the output cycle 3 seconds, enter K3,000 into D11. D10 = Output % x
K3,000/1,000. The unit of Output % is 0.1%. See below for the program design:

S1
} FROM KO K63 D10 K2

GPWM D10 D11 YO

¢ DVP04TC-H2

If the heater or cooler you are using is controlled by a power supply switch, the control has to be done with
GPWM instruction as a cyclic control. Please refer to the wiring method below:
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FROM/TO
PLC | <G==>>| TC/PT
CR: On/Off

J:I} On/Off

Heater/Cooler |
|
|
|

Control
Target

l_

You have to read two control registers (CR) from the DVP04TC module. The first CR shows the
operational cycle, and the second shows the operational width. The cyclic control works with GPWM
instruction of DVP-PLC. For example, the sensor receives signals from CH1 of DVP04TC. The output width of
CH1 is read in CR#63, and the output cycle of CH1 is read in CR#64. Use FROM instruction to read CR#63
and CR#64 and conduct the cyclic control by the output width and cycle contained in GPWM instruction.

Connect the heater or cooler to YO. See below for the program design:

S1
} FROM KO K63 D10 K2

GPWM D10 D11 YO

Assume the width is 1,000 and cycle is 2,000, the output pulses will be like:

t=1,000rms

=

Qutput Y'IDJ L

T=2 000m=s

5.10.2 Analog Output Control
€ DVPO4TC-S (the wiring is the same as that of DVP04TC-H2)

Read the Output % (0 ~ 100%) and correspond it to the analog output value in DVP04DA to control the
heater. For example, with the analog output 0 ~ 4,000 (0 ~ 10V) from DVP04DA-S, connect the heater to the
voltage output of DVPO4DA-S and read the CR for Output %. Output Value = 8,000 x Output % / 1000 (unit:
0.1%). Conduct analog output with this value by TO instruction.

S1
| FROM KO K65 D10 K1

TO K1 K6 D10 K1

¢ DVPO04TC-H2

If your heater or cooler is controlled by voltage or current, the control has to be done with analog output.
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Please refer to the wiring method below:

FROM TO
DA OUIPUL | oty TCIPT
{CR.O 100%)

“Yoltage/current control

I
I
I
Heater/
|:i> Zaontrol Target —_——

To control the heater or cooler by analog output, you have to set up the range of the analog output. Use

FROM instruction to read the output volume from DVP04TC and TO instruction to send the output volume to
the analog output.
Example: Output range of heater/cooler 800 ~ 4000 (4 ~ 20mA). Use the heater/cooler with DVP0O4DA-H2
to conduct analog output. The heater/cooler is connected to the current output of DVPO4DA-H2. We set up
the upper limit (4000) and the lower limit (800) of output and read the digital output value from
DVPO04TC-H2. Use FROM instruction to read the output value to D10, and use TO instruction to conduct
output from DVP04DA-H2. See below for the program design:

S1
I FROM KO K65 D10 K1

TO K1 K2 D10 K1

The relation between output volume and output current:

20mA

Dutput
current !

4rnd Cutput velume
800 2,400 4,000
{0%) (50%) (100%)
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5.11 PID Application Example

5.11.1 DVPO4TC-S

Targets:
1. Set M100 = On to set up target temperature for CH1.
2.  Set MO = On to set up “auto-tuning” for CH1 and enable PID function.
3.
K, and Kp and set MO = Off to stop “auto-tuning"”.
4.

Wait for the completion of “auto-tuning” for CH1 (Y10 = On), and the program will automatically extract Kp,

Once the “auto-tuning” is completed, you only need to enable manual PID (set M2 = On) for the next time.

Setup PID mode.
M1002

—‘ }—{ TO KO K29 H5678 K1

—H\ TO KO K18 K2 K1
TO KO K19 K500 K1

Read the Celsius temperature at CH1 every 0.5 second.
M1013

—m—{ FROM KO K14 DO K1

Setup MO to enable auto-tuning & RUN of CH1.

MO
7m—{ TO KO K23 H11 K1

Setup M2todisable auto-tuning & RUN of CH1.

M2
7” TO KO K23 HO K1
TO KO K23 H1 K1

M1002

Setup M100 to setup the targettemperature for CH1to 50 degree.

Change the contentin D80 if you would like to modify the output cycle for GPWM. (Unit: 1s)

— } } MOV K1000 D90

} MOV K1 D80

MO
—‘ }—{ TO KO K18 K1 K1

M2
7‘ %A FROM KO K19 D30 K1

4{MUL D90 D80 D60

MUL D30 D80 D70

DVP-PLC Application Manual
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5-20

}Mov

D680 D100 ‘

4‘GPWM D

70 D100 YO |

Determine if the auto-tuning isc

M1000

ompleted.

Once the auto-tuning is completed, read K, K, and K, of CH1

=l

MO
— = D40 HI |

‘FRoM Ko Kkes  bao K1 |
ok s K« |
— [from Ko K0 D050 ks |

ser vio |
Rt w0 |
END

Targets:
Set PLC RUN and enable PID auto-tuning of CH1 ~ CH4.
Wait for the completion of “auto-tuning” for CH1 ~ CH4 (Y10 = On), and the program will automatically

1.
2.

extract Kp, K; and Kp of CH1 ~ CH4 and set MO = Off to stop “auto-tuning”.

Once the “auto-tuning” is completed, you only need to enable manual PID (set M1 = On) for the next time.

Setthetargettemperature of every CHto 50 degree.
M1002
|| 1O KO K18 K2 K1 |
10 KO K19 K500 K1 |
4{ TO KO K18 K3 K1 ‘
10 KO K19 K500 K1 |
4{ TO KO K18 K4 K1 ‘
10 KO K19 K500 K1 |
10 KO K18 K5 K1 |
4{ TO KO K19 K500 K1 ‘
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M1002

Modify D110 (unit: 1s) to set up the output cycle for GPWM.

} } }Mov K1 D110 \
}Mov K1000 D90 \
}Mov K1000 D93 \
}Mov K1000 D100 \
}Mov K1000 D103 \
Enable auto-tuning & RUN
M1002
} } }To KO K23 HFF K1 \
}SET MO ‘
Enable manual PID & RUN
M1
m 0 KO K23 HO K1 |
——10 KO K23 HE K1 |
SET MO |
Read Output % of every CH.
MO
} } }To KO K18 K1 K1 \
4{FROM KO K19 D30 K4 \
Output% x D110
MO
} } MuL D30 D110 D140 |
muL D31 D110 D142 |
}MUL D32 D110 D144 ‘
muL D33 D110 D146 |
GPWM output x D110
MO
} } }MUL D90 D110 D120
} MUL D93 D110 D123
} MUL D100 D110 D130
}MUL D103 D110 D133

DVP-PLC Application Manual
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Outputthe % value of every CH to the corresponding Y

MO
} } }GPWM D140 D120 YO

}GPWM D142 D123 Y1

|
|
}GPWM D144 D130 Y2 ‘
|

}GPWM D146 D133 Y3

Read Celsius temperature of every CH.
M1000
} } } FROM KO K14 DO K4 ‘

Determine if the auto-tuning is completed.
M1000
} } }FROM KO K23 D40 K1 ‘

When every CH completed auto-tuning, extractK,, K, and K, of each CH.

M1000
= D40 HF | RST MO |
SET Y10
— 10 KO K18 K2 K1 |
— FROM KO K20 D50 K3 |
10 KO K18 K3 K1 |
-~ FROM KO K20 D60 K3 |
——— FRPM KO K20 D70 K3 |
) KO K18 K5 K1 |
| FROM KO K20 D80 K3 |
END

5.11.2 DVP0O4TC-H2

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.

5-22 DVP-PLC Application Manual



5 Temperature Measurement Module DVP04TC

Enable M100to setup targettemperature in D500.

M100
H TOP KO K51 D500 K1

Read average temperature at CH1 every 0.5 second.

M1013
} } FROM KO K6 DO K4

Setup PID auto-tuning and PID RUN at MO.
MO

} } TOP KO K67 K1 K1

TOP KO K66 K1 K1

Setup PID manual and PID RUN at M1.

M1
% F—{ TOP KO K67 KO Ki |

7‘ TOP KO K66 K1 K1 ‘

Read output width, output cycle and execute width adjustment instruction.
M1000

ﬂF%FROM KO K63 D263 K2 \
—{GPWM D263 D264 YO \

Auto-tuning CR = KO indicates that the auto-tuning is completed.
Oncethe auto-tuning is completed, read K, K, and K,.

M1000

%} L{ }FROM KO K67 D267 K1 \
M

0
P\: D267 KO } }SET Y10 \

4{ FROM KO K53 D253 K3 ‘

END
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5.12 PID Control Registers (CR)

5.12.1 For DVPO4TC-S

CR# PID Mode Content Description CR# PID Mode Content Description
CR#0 Model name CR#17 CH4 Kp
CR#1 Thermocouple type CR#19 CH1 K,
CR#2 Output % at CH1 CR#20 CH2 K,
CR#3 Output % at CH2 CR#21 CH3 K,
CR#4 Output % at CH3 CR#22 CH4 K,
CR#5 Output % at CH4 CR#24 CH1 Kp
CR#6 CH1 average degrees (°C) CR#25 CH2 Kp
CR#7 CH2 average degrees (°C) CR#26 CH3 Kp
CR#8 CH3 average degrees (°C) CR#27 CH4 Kp
CR#9 CH4 average degrees (°C) CR#28 Run/Stop & Auto turning
CR#10 Set temperature at CH1 CR#29 Enter PID mode(H'5678)
CR#11 Set temperature at CH2 CR#30 Error Code
CR#12 Set temperature at CH3 CR#31 CH21 Sampling time
CR#13 Set temperature at CH4 CR#32 CH2 Sampling time
CR#14 CH1 Kp CR#33 CH3 Sampling time
CR#15 CH2 Kp CR#34 CH4 Sampling time
CR#16 CH3 Kp

5.12.2 Explanation on PID CR in DVP0O4TC-S

CR#2,3,4,5 : Output percentage (%)

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

percentage will be 10%.

CR#10,11,12,13 : Set temperature value

[Explanation]
For setting up the target temperature. Unit: 0.1 degree. Supposed the target temperature is 100°C, write
“1000" into the CR by using TO instruction.

CR#14,15,16,17 : Kp value

[Explanation]
Kp: Constant of proportional control, i.e. proportional band. Please refer to the PID operation formula and set
up an appropriate parameter.
Output MV (%) = E / Kp x 100%
Example:
SetupKp =10, E =1, K =0, Kp =0 (Close K, Kp)

5-24 DVP-PLC Application Manual



5 Temperature Measurement Module DVP04TC

MV (%) =1/ 10 x 100% = 10%
The output percentage displayed in CR#62 will be 10%.

CR#19,20,21,22 : K, value

[Explanation]
K: Constant of integration
1. If you only conduct proportional control, the controlled temperature will be deviated from the set
temperature. However, with the integration, the deviation will gradually disappear by time, and the
controlled temperature will be consistent with the set temperature.
2. To disable the integration function, set the CR to "0".
3. If the curve shape is too gentle, adjust K,. The closer to 0 the K, the steeper the curve.

CR#24,25,26,27 : Kp value

[Explanation]
Kp: Constant of differentiation
1. Kp offers bigger operational value to combat severe external interference and returns the control to
its original status as soon as possible.
2. To disable the differentiation function, set the CR to “0”".

3. If the output fluctuates too much, adjust Kp. The closer to 0 the Kp, the smaller the fluctuation.

CR#28 : Run/Stop & Auto turning

[Explanation]

bit b15~b8 | b7 | b6 | b5 | b4 | b3 [ b2 | b1l | bO
Function Auto-tuning RUN/STOP
Reserved
Channel CH4 | CH3 [ CH2 [ CH1 | CH4 | CH3 | CH2 | CH1

EX: To set CH3 to RUN and auto-tuning,
(b7, b6, b5, b4, b3, b2, b1, b0) should be setto (0, 1, 0, 0, 0, 1, 0, 0).
After the auto-tuning is completed, the bit for auto-tuning will return to 0,
i.e. (b7, b6, b5, b4, b3, b2, b1, b0) will be setto (0,0, 0,0, 0, 1, 0, 0).

CR#31,32,33,34 : Sampling time (s)

[Explanation]

The sampling times in a time unit (s). The conversion time of each channel in the temperature measurement
module is approximately every 1 second. If the temperature in the control environment does not vary too
much, set up longer sampling time, which also means if the temperature varies quickly, set up shorter
sampling time. Range: 1 ~ 30. 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 automatically written into the CR. Cycle time = sampling time.

Range Default
1~30 2
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5.12.3 PID CR in DVP04TC-H2

CR#
CH1 | CH2 | CH3 | CH4

Latched Register content b15|b14|b13[b12(b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO

#51 | #71 | #91 |#111 | O | R/W | Set temperature value | Range: K-1000 ~ K8,000. Default = KO

#52 | #72 | #92 |#112| O | R/W | Sampling time (s) Range: K1 ~ K30 (s). Default = K2

#53 | #73 | #93 |#113| O | R/W | Kp Default = K121

#54 | #74 | #94 |#114| O | R/IW | K| Integral constant. Default = K2,098

#55 | #75 | #95 |#115| O | R/W | Kp Derivative constant. Default = K-29.

#56 | #76 | #96 |#116| O | R/W | Upper limit of | value Range: K-32,760 ~ K32,760. Default = KO

#57 | #77 | #97 |#117 | O | R/W | Lower limit of | value Range: K-32,760 ~ K32,760. Default = KO.
#58 | #78 | #98 |#118| X | R |l value Current accumulated offset value. Default = KO
#59 | #79 | #99 |#119| O | R/W | Heating/cooling 0: Heater, 1: Cooler. Default = KO

#60 | #80 [#100|#120| O | R/W | Upper limit of output Range: K-32,760 ~ K32,760. Default = K4,000

#61 | #81 |#101|#121| O | R/W | Lower limit of output Range: K-32,760 ~ K32,760. Default = KO

#62 | #82 [#102|#122| X | R | Output percentage (%) | Range: KO ~ K1,000 (Unit: 0.1%). Default = KO

#63 | #83 [#103|#123| X | R | Output width (ms) Width of control output. Unit: ms. Default = KO
#64 | #84 |#104|#124| X | R | Output cycle (ms) Cycle of control output. Unit: ms. Default = KO
#65 | #85 [#105|#125| X | R | Output volume Default = KO

#66 | #86 |#106 |#126| X | R/W | PID_RUN/STOP 0: STOP, 1: RUN. Default = KO

#67 | #87 |#107 |#127| X | R/W | Auto-tuning 0: Disabled, 1: Auto-tuning. Default = KO

% The CR# listed above do not support RS-485 read/write.

5.12.4 Explanation on CR

CR#51, 71, 91, 111: Set temperature value

[Explanation]

For setting up the target temperature. Unit: 0.1 degree. Supposed the target temperature is 100°C, write
“1000" into the CR by using TO instruction. Range: -1,000 ~ 8,000. If the value is smaller than -1,000,
-1,000 will be automatically written in to the CR. If the value is bigger than 8,000, 8,000 will be automatically
written into the CR.

Range Default
-1,000 ~ 8,000 0

CR#52, 72, 92, 112: Sampling time (s)

[Explanation]
The sampling times in a time unit (s). The conversion time of each channel in the temperature measurement
module is approximately every 1 second. If the temperature in the control environment does not vary too

much, set up longer sampling time, which also means if the temperature varies quickly, set up shorter
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sampling time. Range: 1 ~ 30. 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 automatically written into the CR. Cycle time = sampling time.

Range Default
1~30 2

CR#53 ,73, 93, 113: Kpvalue

[Explanation]
Kp: Constant of proportional control, i.e. proportional band. Please refer to the PID operation formula and set
up an appropriate parameter.
Output MV (%) = E / Kp x 100%
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#62 will be 10%.

CR#54, 74, 94, 114: K, value

[Explanation]
K: Constant of integration
1. If you only conduct proportional control, the controlled temperature will be deviated from the set
temperature. However, with the integration, the deviation will gradually disappear by time, and the
controlled temperature will be consistent with the set temperature.
2. To disable the integration function, set the CR to "0".

3. If the curve shape is too gentle, adjust K. The closer to 0 the K|, the steeper the curve.

CR#55, 75, 95, 115: Kp value

[Explanation]
Kp: Constant of differentiation
4. Kp offers bigger operational value to combat severe external interference and returns the control to
its original status as soon as possible.
5. To disable the differentiation function, set the CR to “0”".

6. If the output fluctuates too much, adjust Kp. The closer to 0 the Kp, the smaller the fluctuation.

CR#56, 76, 96, 116/CR#57, 77, 97, 117: Upper limit/lower limit of | value

[Explanation]

When both upper limit and lower limit are 0, the upper/lower limit function for | value will be closed, which
means there will not be upper/lower limit for | value. When the upper limit is set to be smaller than the lower
limit, the upper limit and lower limit will automatically switch with each other.
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5-28

CR#59, 79, 99, 119: Heating/cooling

[Explanation]
For selecting 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 is heater.

Setting Selection
0 Heater
1 Cooler

Default: Heater

CR#60, 80, 100, 120/CR#61, 81, 101, 121: Upper limit/lower limit of output

[Explanation]
The output volume is calculated from the upper limit and lower limit. For example, if the upper/lower limit is
set to 0 ~ 4,000, when the output comes to 10%, the output volume will be 400. Please set up this CR

according to the analog output you are using.

CR#62, 82, 102, 122: Output percentage (%)

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

percentage will be 10%.

CR#63, 83, 103, 123; CR#64, 84, 104, 124: Output width (ms); 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=1,000ms

[

Cutput ‘1’1DJ L

T=2000ms

CR#65, 85, 105, 125: 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 (800 ~ 4,000)
Output upper limit: 4,000
Output lower limit: 800

DVP-PLC Application Manual



5 Temperature Measurement Module DVP04TC

20méa,

Chutput
current 1 ZMA

4ma, Cutput volume
800 2,400 4,000
(0%) (50%) £100%)
Remarks:
1. SetKp, K|, and Kp to “0" to close the PID function. If you would like to use proportional control only, set

K, and Kp to “0".

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 use the auto-tuning, set the

auto-tuning CR to “1". After the auto-tuning is completed, the CR will automatically return to “0”".

If you would like 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 close the integral and derivative control functions. Adjust Kp first and next K,
and Kp. We recommend you to adjust K, decreasingly and Kp downwards from O.

If the output percentage fluctuates too much, please adjust Kp. The closer Ky value to 0, the less
fluctuating the output percentage is. If the curve is too smooth, please adjust K,. The bigger the K, the

smoother the curve.

5.13 Hardware Properties of Temperature Controllers

DVPO0O4TC 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.

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.

2. 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.

3. If the test results are consistent with the above description (the channels 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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6.1 The Concept of Servo Drive System

The speed and positioning control of the step or servo drive system are usually applied in the system

requiring accurate control to transmit power. The driving system receives pulse instructions, pulses and

frequency to control the angle and speed of the rotation of motor. See the configuration of the system below.

Power input

Servo drive

Position controller

Instruction
pulse fo

Y

AC » DC

Y

Filter

Y

N

Servo motor

Electronic gear

Error counter

)

DC »AC
A ]

> SM

Encoder

The instruction pulses are input into the error counter via the electronic gear. The error counter counts the

number of pulses and compares the pulses with the other input feedback pulse. After this, it adjusts the rotation

speed of the servo motor until the frequencies of both streams of pulses are equal. The number of pulses and

frequency of pulses sent by the position controller are based on the equipment determined by the servo drive

system and the speed or position determined by the user. See the figure below for the relations between all

kinds of equipment parameters and instruction pulses.

Encoder

Vo

<«—>

Deceleration| |

Moving platform

Equipment parameters:
Pg: Screw pitch

1/n: Deceleration ratio

Magnifying
servo signals

r o
fo

Position
controller

/\S: Linear movement of the working object for 1

revolution of the motor

A\ £ : Linear movement of the working object
obtained by every feedback pulse

P:. Feedback pulse, i.e. pulses sent from 1 revolution

of the encoder inside the servo motor. The value is

usually fixed.

Ea

The positioning resolution (mm/pulse) Al will be determined by the equipment parameters, which is the
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linear movement of the working object generated by every instruction pulse sent.

f, x Electronic gear ratio= P,

AS AS

A, = = x Electronic gear ratio

fo P

When the electronic gear ratio > 1, Aly > AL, which means the positioning resolution is degrading.

Example 1:
Assume we have known that the feedback pulse is 4,000ppr and want the rotation speed of the motor to be

3,000rpm when the instruction pulses are at 100KPPS, how should we set up the electronic gear ratio?
[Solve]
3,000rpm = 3,000 revolutions per minute = 500 revolutions per second

fo x electronic gear ratio = 4,000ppr x 500 revolutions per seccond = Electronic gear ratio = 2

Example 2:
Assume the feedback pulses Ps is at 4,000ppr, the screw pitch Pg = 10mm and the deceleration ratio 1/n =1,

what is the electronic gear ratio when the positioning resolution = 0.01mm/pulse?
[Solve]

F
B U_le@:4
10

Electronic gear ratio = £y 7.
Fywts
£ R

i.e. 1 pulse sent by the instruction pulse fo will be converted into 4 pulses by the electronic gear and the
servo motor will rotate for 4 steps (1 step = 10/4,000mm) and the screw rotate for 0.01mm.
6.2 The Positioning Controller

The positioning controller estimates how many pulses and the pulse frequency (i.e. the pulse instruction)
required according to the equipment parameters, speed and distance set up in the servo motor system by the
user and sends the instruction to the servo drive. We have discussed about the equipment parameter in the

last section. Here, we are going to talk about the two target parameters, speed and distance.

= The speed parameter

Distance Distance Circle Numberof pulses
Speed = - = - X X
Time Circle Number of pulses Time
B 1/A PPS, pulse/sec
Number of pulses
V= : oc Speed
Time
w

PPS, pulse/sec

A = number of pulses required for 1 motor revolution; B = distance moved for 1 motor revolution. Both A
and B are set up in the positioning controller according to the equipment parameters in the servo system.
“PPS” refers to “pulse per second”. The positioning controller will calculate the frequency and number of pulses

of the pulse instruction according to the set equipment parameters A, B and the speed.
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= The position parameter

There are two ways to indicate position:

1. The number of pulses as the unit: Since we have known the number of pulses required for the servo
motor system to reach the target position, the positioning controller sends out the designated number
of pulses according to the value set.

2. Distance as the unit: According to the parameters set in the servo motor system by the user, the

positioning controller converts the distance into number of pulses and sends it to the servo.

6.3 Introduction

The maximum output pulse of the PU module can be up to 200KPPS, and the pulse output interfance
adopts the high-speed differential output (Line Driver). The PU module is built-in with 8 motion control modes
and 2 types of pulse acceleration curves, trapezoid curve and S curve. One PU module is able to control the
1-axis step or servo drive system. The PLC MPU is able to read/write the data in the module by FROM/TO

instruction. Maximum 8 PU modules can be connected to a PLC MPU for 8 independent axis controls.

6.4 Product Profile and Outline

6.4.1 01PU-S
8 4 6 8 60.00
1\” 5.2 5 60.00 ﬁ “ 3.40
\gz.m% }[5 *%/ szzzz%zzggéz
%/ 8 11 14 |00 il
=p Q/ 0 S 10L& bz
2 H s 12 R
~8n,Ed A —/, X
SEHY o BHs
g = 3 = |f 18
3 &2 ﬂ[ 0 m/
Unit: mm
1. POWER, LV and ERROR indicators 9. Fixing clip for extension unit/module
2. Model name 10. DIN rail (35mm)
3. DIN rail clip 11. RS-485 communication port
4. Terminals 12. Mounting raril for extension unit/module
5. Terminal indicator 13. Power input
6. Mounting hole for extension unit/module 14. Connection port for extension unit/module
7. Nameplate 15. Upper terminals
8. Connection port for extension unit/module 16. Lower terminals
I/O Terminals:
Upper terminals Lower terminals
SIS A-
START B+
STOP B-
DOG CLR+
LSP CLR-
LSN FP+
PGO+ FP-
PGO- RP+
A+ RP-
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6.4.2 01PU-H2 (01PU-H)

C f e
N N
O~ B NE
g-l-s —T—T1 71T > o ;
: — =
wm RS — e
o P ———— 1] %
S | We———7—71 71> EL
ﬁ o 1 == ‘—§
U \K@ v 60055 ER
® 20
Unit: mm
1. DIN rail (35mm) 6. Terminals
2. Connection port for extension unit/module 7. Mounting hole
3. Model name 8. I/O terminals
4. Status indicators 9. Connection port for extension unit/module
5. DIN rail clip 10.RS-485 communication
6.5 /0O Terminals and LED Indicators
6.5.1 /O terminals
. . Response
Type Terminal Description =
ESF‘;‘I’S; +24V, OV Power input: DC24V (-15% ~ +20%), Current consumption: 100mA | -
START Starting input 4ms/12ms
STOP Stopping input ams
LSP Right limit input ims
LSN Left limit input 1ms
DA+, DA- MPG A-phase pulse input +, - (differential signal input) 200kHz
Input OB+, OB- MPG B-phase pulse input +, - (differential signal input) 200kHz
PGO+, PGO- Zero signal input terminal +, - (differential signal input) 4ms
2 variations according to different operation modes:
DOG (1) DOG S|g_nal V\_/hen in zero rgturr_1 1ms
(2) Interruption signal inserted in signal-speed or 2-speed
sections
Common terminal of input points START, STOP, DOG, LSP, and
SIS LSN -
CLR+, CLR- Clggrmg signal (clearing signals in the error counter in servo ams
rive)
1. FP/RP mode: forward pulse output
FP+, FP- 2. Pulse/direction: pulse output 200kHz
Output 3. A/B phase mode: A-phase output
1. FP/RP mode: reverse pulse output
RP+, RP- 2. Pulse/direction: direction output 200kHz
3. A/B phase mode: B-phase output

6-4 DVP-PLC Application Manual



O PU Position Control Module

6.5.2 LED Display

Power Power indicator, +5V internal power is normal

L.V. Low voltage indicator; On when the external power supply is less than 19.5V
ERROR Error indicator (On/Off/flash); flashes when the error code register is not “0”
START Starting input indicator

STOP Stopping input indicator

DOG DOG input indicator

FP Forward pulse output indicator

RP Reverse pulse output indicator

LSP Right limit input indicator

LSN Left limit input indicator

OA MPG A-phase pulse input indicator

OB MPG B-phase pulse input indicator

PGO Zero signal input indicator

CLR Clearing signal output indicator

6.6 Specifications

6.6.1 Functions

Item

Description

Power supply

DC24V(-15% ~ +20%); current consumption: 70 + 10mA,; startup transient current:1.3A

Max. number of
connected
modules (axes)

8 modules (axes), which will not occupy any 1/O points

Set up by CR.
Range: -2,147,483,648 ~ +2,147,483,647

Distance Units: um, mdeg, 10 inch, pulse
Multiplications: 10°, 10*, 107, 10°
Options: absolute position or relative displacement
Set up by CR.
Speed Range: -2,147,483,648 ~ +2,147,483,647 (conversion of 10 ~ 200KPPS of pulses)

Unit: pulse/s, cm/min, 10deg/min, inch/min

Pulse output
methods

In 3 modes: Pulse/Dir, FP (CW)/RP (CCW), A/B, by differential output

External input
points

Isolated by photocoupler. LED indicators for all 1/0 signals
Input points: START, STOP, LSP, LSN, DOG (24V DC/5mA)
Input points: @A, ®B, PGO (5 ~ 24V DC/6 ~ 15mA)

External output
points

Isolated by photocoupler. LED indicators for all 1/0 signals
Output points: FP and RP are differential signals (5V)
Output point CLR is transistor NPN open collector (5 ~ 24V DC, less than 20mA)

Position control

PLC program with FROM/TO instructions

program
Data exchange The CR data can be read/written by using FROM/TO instructions. If the data are 32-bit, 2
with MPU CRs will be required to process the data.

When connected
to DVP-PLC MPU
in series

The modules are numbered from 0 ~ 7 with O is the closest and 7 furthest to the MPU. Up to 8
modules can be connected to the MPU without occupying any digital I/O points.
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6.6.2 Specifications

of input terminals

Item START, STOP LSN, LSP, DOG QA+, PBx PGOx
Input voltage 24V DC = 10% 5~24Vv DC
Signal format SINK/SOURCE Differential or transistor open collector
Input current 5+1ImA 6 ~15mA
Response feature 15ms 1ms 200kHz 1ms

Loop insulation

Photocoupler

Operation
indication

LED is On indicates the input signal is On.

6.6.3 Specifications

of output terminals

Item

FP+ > RP+

CLR+

Output mode

Forward pulse (FPx)/reverse pulse (RP+)
Pulse output (FP+)/direction control (RP)
A(FP+)/B (RPz) phase output

Clearing signals in the error counter in
servo drive

Output format

Differential output

Transistor NPN open collector

Drive current

5~24Vv DC

Load current

Less than 20mA

Output voltage

Differential output 5V

Response feature

200kHz

130ms

Operation
indication

LED is On indicates the input signal is On.

6.6.4 Environment

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

The PU Position Control Module + Delta ASD-A series servo drive

+24V DCinput

DVPO1PU Delta ASD-A series
™ | —|’“ servo drive
J 33 24y
START] J Wt } K oV
STOP |
AVAYAY 5........................[»
LSP | 2 h* K F EP+ /PLS 43w
LSN W *K FP- M- d pLs [41] ‘*K
<|A H o
¢ — — DOG _] — RP+ ;“: '_; SIGN 37 A * K
. | Wy A
iy SIS K D{ RP- [ 79/SIGN |36
MPG pulse
Shielded cable
Aphase T PR DI2_[101-w—fF3}7
H H ; i AAA, K
i e A CLR- COM-}45
B phase W |
5-24V DC
N PGO+ A
1 I vy
: PGO_ AVA'A‘ * K
6.7 CR (Control Register)
6.7.1 CR in DVPO1PU-S
HV\?‘R?I#_W Address 'I&?ttﬁgﬁgé Content Setup range Default
#0 | H'4190 | O R Model name Set up by the system; read only. H'0110
#2 | #1 | Ha101 | 0 | ryw |Numberofpulsesrequiredforl 1, _ 5 147 483 647 PLS/REV 2,000
motor revoluation (A)
#a | #3 | H4193 | 0 | R |Distancethe motorrotates forl |y _ 5147 463 647 +1 1,000
revolution (B)
#5 | H'4195 | O R/W | Parameter setting b0 ~ b15 H’0000
#7 | #6 | H'4196 | O R/W | Max. speed (Vuax) 0~ +2,147,483,647 *2 200,000
#9 | #8 | H'4198 | O R/W | Bias speed (Vgias) 0~ +2,147,483,647 *2 0
#11 | #10| H419A | O R/W | JOG speed (Vioc) 0~ +2,147,483,647 *2 5,000
#13 | #12 | H'419C | O R/W | Zero return speed (Vgr) 0~ +2,147,483,647 *2 50,000
#15| #14 | H419E | O | RIW (Z\fcrg)ret”m deceleration speed 0 ~ +2,147,483,647 *2 1,000
#16| H41A0 | O | Rw | he number of PGO 0~ +32,767 PLS 0
in zero return mode (N)
#17 | H41A1 | O RIW _The number of pulses 32,768 ~ +32,767 PLS 0
in zero return mode (P)
#18 | H'41A2 | O R/W | Zero return mode b0 ~ bl B’'00
#20| #19 | H'41A3 | O R/W | Setup of zero point (HP) 0 ~£999,999 *1 0
#21 | H41A5 | O R/W | Acceleration time (Tacc) 10 ~ +32,767 ms 100
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| HV\?RTW Address kﬁtﬁgﬁfé Content Setup range Default
#22 | H'41A6 | O R/W | Deceleration time (Tpec) 10 ~ +32,767 ms 100
#24 | #23 | H'41A7 | X | R/W | Target position (1) P(l) -2,147,483,648 ~ +2,147,483,647 *1 0
#26 | #25 | H'41A9 | X | R/W | Operation speed (1) V(I) -2,147,483,648 ~ +2,147,483,647 *1 1,000
#28| #27 | H41AB | X | R/W | Target position (I1) P(Il) -2,147,483,648 ~ +2,147,483,647 *1 0
#30 | #29 | H'41AD | X R/W | Operation speed (1) V(II) 0~ +2,147,483,647 *1 2,000
#31 | H41AF | X R/W | Operation instruction b0 ~ b13 H’0000
#32 | H41BO | X R/W | Work mode b0 ~ b13 H'0001
#34 | #33 | H'41B1 | X R/W | Current position (CP) -2,147,483,648 ~ +2,147,483,647 *1 0
#36 | #35 | H'41B3 | X R/W | Current speed (CS) 0~ +2,147,483,647 PPS 0
#37 | H41B5 | O | RIW ;‘t’g"s”;‘tjtm‘;a“o“ address andbaud | py _ p15; pefault: ASCII, 9600,7,E,1; @1 | H0182
#38 | H'41B6 | X R/W | Execution status b0 ~ b10 H'XXXX
#39 | H41B7 | X R Error code See 6.7.3 H’0000
#40 | H41B8 | X | RW gNé‘;?i‘f];ator of MPG electronic See 6.7.3 H'0001
#41| H41B9 | X | RW gDee:r‘i’r:gi”atOr of MPG electronic | g0 67,3 H'0001
#43 | #42 | H'41BA | X R/W | Input frequency of MPG Frequency of MPG pulse input 0
445 | #a4 | Ha1BC | X RIW Q(I:D(:émulated number pulses by ﬁg(rtrzjrlulljalzca;ted by the number of pulse input 0
#46 | H41BE | X R/W | Response speed of MPG input 5
#47 | H41BF | X R Terminal status H’XXXX
#48 | H'41C0 | O R Firmware version Displayed in hex. H'0100

*1: Selectable units: um/rev, m deg/rev and 10™ inch/rev.
*2: The setting of unit is in accordance with b0 and b1 of CR#5.
% CR#32 ~ CR#48 are different from those in DVPO1PU-H.
+» The corresponding parameters address H'4190 ~ H'41CO0 of CR#0 ~ CR#48 are provided for user to read/write
data by RS-485 communication.
1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.
2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data
format (8-bit, Even, 1 stop bit (8,E,1)).
3. Function: H’'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word
data into register).

6.7.2 CRin DVPO1PU-H

CR# | Latched/
‘ vV Address Attribute Content Setup range Default
#0 | H4190 | O R Model name Set up by the system; read only. H'0110
#2 | #1 | Ha191 | 0 | raw |Numberof pulses requiredfor |, _ 5 147 483 647 pLS/REV 2,000
1 motor revoluation (A)
#4 | #3 | Ha103 | o | rpw |Distance the motorrotatesfor | 5147 483 647 %1 1,000
1 revolution (B)
#5 | H'4195 | O R/W | Parameter setting b0 ~ b15 H’0000
#7 | #6 | H'4196 | O R/W | Max. speed (Vuax) 0~ +2,147,483,647 *2 200,000
#9 | #8 | H'4198 | O R/W | Bias speed (Vsias) 0~ +2,147,483,647 *2 0
#11 | #10| H419A | O R/W | JOG speed (Vioc) 0~ +2,147,483,647 *2 5,000
#13 | #12 | H'419C | O R/W | Zero return speed (Vgr) 0~ +2,147,483,647 *2 50,000
#15|#14 | H419E | O | RW %\ig)remm deceleration speed |  _ 5 147 483,647 *2 1,000
#16 | H41A0 | O | Rw | /N€number of PGO 0 ~ +32,767 PLS 0
in zero return mode (N)
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HV\?‘RT&_W Address ‘ kﬁﬁgﬁ% Content Setup range Default
#17 | H41A1 | O | RW ;hfe?gr:‘eﬁ’ﬁrrno:n%‘ﬁe(sp) -32,768 ~ +32,767 PLS 0
#18 | H41A2 | O R/W | Zero return mode b0 ~ bl B'00
#20| #19 | H'41A3 | O R/W | Setup of zero point (HP) 0 ~£999,999 *1 0
#21 | H41A5 | O R/W | Acceleration time (Tacc) 10 ~ +32,767 ms 100
#22 | H41A6 | O R/W | Deceleration time (Tpec) 10 ~ +32,767 ms 100
#24 | #23 | H'41A7 | X | R/W | Target position (1) P(l) -2,147,483,648 ~ +2,147,483,647 *1 0
#26 | #25 | H'41A9 | X R/W | Operation speed (1) V(1) -2,147,483,648 ~ +2,147,483,647 *1 1,000
#28 | #27 | H41AB | X R/W | Target position (1) P(Il) -2,147,483,648 ~ +2,147,483,647 *1 0
#30 | #29 | H41AD | X R/W | Operation speed (I1) V(II) 0~ +2,147,483,647 *1 2,000
#31 | H'41AF | X R/W | Operation instruction b0 ~ b13 H’0000
#32 | H'41BO | X R/W | Work mode b0 ~ b12 H'0001
#34 | #33 | H'41B1 | X R/W | Current position (CP) -2,147,483,648 ~ +2,147,483,647 PLS 0
#36 | #35 | H'41B3 | X R/W | Current speed (CS) 0 ~+2,147,483,647 PPS 0
#38 | #37 | H'41B5 | X R/W | Current position (CP) -2,147,483,648 ~ +2,147,483,647 *1 0
#40 | #39 | H'41B7 | X R/W | Current speed (CS) 0~ +2,147,483,647 PPS 0
#41 | H'41B9 | O R/W | Communication address 1~ 255 1
#42 | H41BA | O R/W | Communication protocol b0 ~ b15; Default: ASCII, 9600,7,E,1 H'8002
#43 | H'41BB | X R/W | Execution status b0 ~ b10 H'XXXX
#44 | H41BC | X R Error code See 6.7.3 H'0000
#45 | H41BD | X | RIW g‘:g;;?tor of MPG electronic | goq 6 7.3 H'0001
#46 | H41BE | X | RW El‘zgg?;?fg’é;‘;n“ng See 6.7.3 H'0001
#48 | #47 | H41BF | X R/W | Input frequency of MPG Frequency of MPG pulse input 0
#50 | #a9 | Ha1c1 | X RIW ﬁ;cl\ljrgélated number pulses ﬁgﬁjr&wﬂgged by the number of pulse input 0
#51 | H'41C3 | X R/W | Response speed of MPG input 5
#52 | H'41C4 | X R Terminal status HXXXX
#53 | H'41C5 | O R Firmware version Displayed in hex. HXXXX

*1: Selectable units: um/rev, m deg/rev and 10™ inch/rev.
*2: The setting of unit is in accordance with bO and b1 of CR#5.
«» CR#32 ~ CR#48 are different from those in DVPO1PU-S.
« The corresponding parameters address H'4190 ~ H'41C5 of CR#0 ~ CR#53 are provided for user to read/write
data by RS-485 communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps.

2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7, E, 1),); RTU data
format (8-bit, Even, 1 stop bit (8, E, 1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word

data into register).

6.7.3 Explanation on CR

Please be noted that the contents of CR#32 ~ CR#48 in DVP0O1PU-S are different from those of CR#32 ~

CR#53 in DVPO1PU-H.

CR#0: Model name

[Explanation]
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6-10

Set up by the system; read only. You can read the model name in the program to see if the extension
module exists.

CR#1, 2: Number of pulses required for 1 motor revolution (A); Range: 1 ~2,147,483,647
PLS/REV.

[Explanation]

1. Normally, we can set up the electronic gear ratio in a servo drive. Therefore, the number of pulses
required for 1 motor revolution does not always equal the number of pulses generated by the encoder
for 1 servo motor revolution.

Number of pulses required for 1 motor revolution (A) x electronic gear (CMX/CDV) = pulses
generated by 1 encoder revolution.

2. The setting of unit is in accordance with b0 and b1 of CR#5. When the unit is set as machine unit or
combined unit, parameter A will be valid. When the unit is set as motor unit, parameter A will be

invalid.

CR#3, 4: Distance the motor rotates for 1 revolution (B); Range: 1 ~ 2,147,483,647 unit/REV.

[Explanation]

1. There are 3 units available to be set up in b0 and bl of CR#5.
B =1~ +2,147,483,647 (um/Rev, mdeg/Rev, 10™ inch/Rev)

2. The setting of unit is in accordance with b0 and b1 of CR#5. When the unit is set as machine unit or
combined unit, parameter B will be valid. When the unit is set as motor unit, parameter B will be

invalid.

CR#5: Parameter setting

[Explanation]
b0 ~ b15 represents the following meaning:
1. Theunitis setin b0 and bl of CR#5

bl | b0 Unit Explanation

Motor Unit: pulse

Unit for position: length, angle (machine unit)
Unit for speed: pulse (motor unit)

Combined

0 0
0 1 Machine Unit: length, angle
1 0
1 1

Item Displacement Motor unit Combined unit Machine unit
B, pulse Um = 10> mm
Position B, pulse m deg = 10° deg
B3 pulse 10 inch
B1 pulse/sec (PPS) cm/min
Speed B, pulse/sec (PPS) 10 deg/min
Bs pulse/sec (PPS) inch/min
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Position:
Zero point [ HP)(CR#19,#20), target position ()[ P(l) J(CR#23,#24), target position (IN[ P(I1) JICR#27,#28),

current position [CP] (CR#33,#34).

Speed:
Maximum speed [ Vuax] (CR#6,#7), bias speed [ Vgias] (CR#8,#9), JOG speed [ V06 ] (CR#10,#11), zero

return speed [Vrr]) (CR#12,#13), Zero return deceleration speed [Vcr] (CR#14,#15), operation speed (1)
[V(1)] (CR#25,#26), operation speed (I1) [V(I)] (CR#29,#30).

Example 1:

Motor unit b[1:0] = 00 = Position: pulse; Speed: pulse/sec (PPS).

Settings: target position P(l): 10,000 (pulse); operation speed V(I): 10K (PPS)

[Explanation]

The position control module only needs to send out 10,000 pulses (frequency: 10KPPS) to move to the
target position. The distance moved by every pulse is calculated by the equipment parameter and has
nothing to do with the settings in CR#1, #2 (A) and CR#3, #4 (B).

Example 2:

Machine unit b[1:0] = 01 = Position: um; Speed: cm/min.

Assume CR#1, #2 (A) = 1,000 (pulse/REV), CR#3, #4 (B) = 100 (um/REV), target position P(l) = 10,000
(um), and operation speed V(I) = 1,000 (cm/min), what are the number of pulses and their frequency from
the pulse instruction of the position control module?

[Explanation]

Distance Number of revolutions

Distance = - X - x Number of pulses
Number of revolutions Distance
\“\/*/ \’\ﬁ/
B 1/A

Number of pulses required from the position control module to move to P(l)
_ P(hum

%

Operaion speed V(I): 6 (cm/min) = 60,000/60 (um/sec)

A
=P()x 5 =100000 pulse

Distance Distance Number of revolutions Number of pulses
Speed = - = - = = .
Time Number of revolutions Number of pulses Time
B 1/A PPS, pulse/sec

The position control module calculates the pulse frequency (PPS)

10° . A _ 60,000 , 1,000
60 ° B 60 100

= V() x =10,000 PPS

Example 3:
Combined unit b[1:0] = 10, 11 => Position: um; Speed: pulse/sec (PPS)
Assume CR#1, #2 (A) = 2,000 (Pulse/REV), CR#3, #4 (B) = 100 (um/REV), target position P(l) = 10,000
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(um), and operation speed V(I) = 10K (PPS), what is the number of pulses from the pulse instruction of the

position control module?

[Explanation]

The position control module calculates the number of pulses required to reach P(l)

_ P(l) um

B/A

= P(I) x %: 200,000 PULSE

2. The multiplication of position is set in b2 and b3 of CR#5.
Paosition: zero point[ HP ] (CR#19,#20), target position (I) [ P(1) ] (CR#23,#24), target position (1) [P(I1) ]
(CR#27,#28) and current position[ CP J(CR#33,#34). The[ CP)(CR#33,#34) value has to be multiplied

by the multiplication values below:

b3 b2 Multiplication

0 0 Position x 10°
0 1 Position x 10"
1 0 Position x 10
1 1 Position x 10°

3. The pulse output type is set in b4 and b5 of CR#5.

b5 b4 Pulse output type (positive logic) Explanation
FP CW pulse
0 0 FP + RP
RP CCW pulse
0 ! RP direction Clialruelgﬁo-lh
(DIR) cw ‘ cew f
1 | o | FPAphasepuse | KL FT  FTELEL
A/B phase
1 1 RP B phase pulse pUIse
cw ccw
4.  LSPinput polarity is set in b6 of CR#5.
b[6] = 0: positive logic enabled. When LSP input signal is On, LSP signal will be generated.
b[6] = 1: negative logic enabled. When LSP input signal is Off, LPS signal will be generated.
5. LSNinput polarity is set in b7 of CR#5.
b[7] = 0: positive logic enabled. When LSN input signal is On, LSN signal will be generated.
b[7] = 1: negative logic enabled. When LSN input signal is Off, LSN signal will be generateed.
6. The direction of zero return is set in b8 of CR#5.
b[8] = 0: decreasing CP value towards zero
b[8] = 1: increasing CP value towards zero
7.  The rotation direction is set in b9 of CR#5.
b[9] = 0: CP value increasing
b[9] = 1: CP value decreasing
8. The DOG triggering mode is set in b10 of CR#5.

DVP-PLC Application Manual



O PU Position Control Module

b[10] = 0: triggering rising-edge
b[10] = 1: triggering falling-edge (valid in interrupting single-speed positiong mode and interrupting
2-speed positioning mode)
9. The DOG polarity is set in b11 of CR#5.
b[11] = 0: positive logic enabled. When DOG input signal is On, DOG signal will be generated.
b[11] = 1: negative logic enabled. When DOG input signal is Off, DOG signal will be generated.
10. The type of acceleration curve is set in b12 of CR#5.
b[12] = O: trapezoid acceleration curve
b[12] = 1, S acceleration curve
11. The START response time is set in b13 of CR#5.
DVP0O1PU-S
b[13]=0: 4m
b[13] = 1: 12ms (with input noise fileter)
DVPO1PU-H
b[13] = 0: 15ms
b[13] = 1: 50ms (with input noise filter)
12. The START input polarity is set in b14 of CR#5.
b[14] = 0: positive logic enable. When START input signal is On, the output will be enabled.
b[14] = 1: negative logic enabled. When START input signal is Off, the output will be enabled.
13. The STOP input polarity is set in b15 of CR#5.
b[15] = 0: positive logic enabled. When STOP input signal is On, the output will be enabled.
b[15] = 1: negative logic enabled. When STOP input signal is Off, the output will be enabled.

CR#6, 7: Maximum speed (Vuax)

[Explanation]

1.  The maximum speed for all operation modes. Range: 0 ~ +2,147,483,647 (unit: set in b0 and b1l of
CR#5).

2. Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

CR#8, 9: Bias speed (Vgias)

[Explanation]

The starting speed of pulse output. Range: 0 ~ +2,147,483,647 (unit: set in b0 and b1l of CR#5).

2. Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

3. Please be aware of the frequency in the resonance area of the step motor in a step drive system.To

safely activate the drive, set the bias speed above the frequency in the resonance area.

CR#10, 11: JOG speed (Vjo0c)

[Explanation]
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Range: 0 ~ +2,147,483,647 (unit: set in b0 and b1 of CR#5).

Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

Range limitation: Vyax > Vioc > Vaias: If Vios > Vvaxs Vios output = Vyax; if Vios < Veias, Vios Output =
Vgias-

V00 is not allowed to be changed during the execution.

4 sSpeed

V max

1 4

Vioc

<

Ta

CR#12, 13: Zero return speed (Vgr)

[Explanation]

1.
2.

Range: 0 ~ +2,147,483,647 (unit: set in b0 and b1 of CR#5).

Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

Range limitation: Vyax > VrT > Veias.

Vgris not allowed to be changed during the execution.

CR#14, 15: Zero return deceleration speed (Vcgr)

[Explanation]

1.
2.

Range: 0 ~ +2,147,483,647 (unit: set in b0 and bl of CR#5).

Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

When zero return is executed, the motor will run at the zero return speed Vgr. When it reaches DOG
signal, the motor will decelerate to the zero return deceleration speed Vcg.

In order to accurately position at the zero point, we suggest you set Vg in low speed.

Vcris not allowed to be changed during the execution.

CR#16: The number of PGO in zero return mode (N)

[Explanation]

Range: 0 ~ +32,767 (PULSE).
Reference signal for motor to decelerate and stop. After detecting a DOG signal, the module will start
to count the number of pulses (N) to the zero point. See CR#18 for more details on the zero return

mode.
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CR#17: The number of pulses in zero return mode (P) ‘

[Explanation]

1. Range: -32,768 ~ 32,767 (PULSE). The negative values are the numbers of pulses (P) in forward
direction. The positive values are the numbers of pulses (P) in reverse direction.
2. Reference signal for motor to decelerate and stop. See CR#18 for more details on the zero return

mode.

CR#18: Zero return mode

[Explanation]

1.  Zero return modes:
b[0] = 0: normal mode
b[0] = 1: overwrite mode
2. Detecting DOG falling-edge in zero return mode:
b[1] =0: On
b[1] = 1: Off
3. b[1:0] = 00 = normal mode; DOG falling-edge detection in zero return mode is On.
Zero return mode: The motor runs at the zero return speed Vgr, and when it reaches DOG signal, the
motor will decelerate to the zero return deceleration speed Vg, After it further detects a falling edge
of DOG signal, the motor will output N pulses and P pulses before it stops.
= If N and P are too small, the motor will decelerate to Vcgr when reaching a DOG signal. After the
motor detects a DOG falling edge and if N is reached, the motor will stop immediately after P is
reached even the motor has not arrived at Vcg.
= Assume N and P are set as “0”, the motor will stop immediately after it reaches a DOG signal and

detects DOG falling edge.

Speedu(PPS) Leave DOG signal

i Touch DOG signal

Verr —- /

Ver <~ Zero return direction
Ver - ¢ <

The number of pulse

in zero return mode P
The number of PGO
in zero return mode N mm,
DOG i

DOG falling-edge
detection

<+

>
-

4.  Db[1l:0] = 10 => normal mode; DOG falling-edge detection in zero return mode in Off.
Zero return mode: The motor runs at the zero return speed Vgr, and when it reaches DOG signal, the
motor will decelerate to the zero return deceleration speed V¢, After it outputs N pulses and P pulses,
the motor will stops.

= If N and P are too small, the motor will decelerate to Vcg when reaching a DOG signal. After N is
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reached, the motor will stop immediately after P is reached even the motor has not arrived at Vcg.

= Assume N and P are set as “0”, the motor will stop immediately after it reaches a DOG signal.

Speed (PPS)
3

Leave DOG signal

Touch DOG signal

Vrr+

Ver / <—Zeroreturndirection
Ver 4 <

v

The number of pulses
inzero return mode P

The number of PGO
inzero return mode N g rmmmmmmmemmmmmmm———m—w—"
DOG

5.  b[1:0] = 01 = overwrite mode; DOG falling-edge detection in zero return mode in On.

Zero return mode: The motor runs at the zero return speed Vgr, and when it reaches DOG signal, the

motor will decelerate to the zero return deceleration speed Vg, After it further detects a falling edge

of DOG signal, the motor will output N pulses and P pulses before it stops.

= If N and P are too small, the motor will decelerate to Vcg when reaching a DOG signal. After the
motor detects a DOG falling edge and if N is reached, the motor will stop immediately after P is
reached even the motor has not arrived at V.

= Assume N and P are set as “0”, the motor will stop immediately after it reaches a DOG signal.

Spee‘d(PPS)
A

Leave DOG signal

Touch DOG signal

Vrr—+

| <4— Zeroreturndirection
Ver-| [ ‘

Thenumberofpulsesin
zeroreturnmode P

The number of PGO ! :
inzero return mode N j [
DOG

6. b[1:0] = 11 = overwrite mode; DOG falling-edge detection in zero return mode in Off.

\ 4

Zero return mode: The motor runs at the zero return speed Vgr, and when it reaches DOG signal, the

motor will decelerate to the zero return deceleration speed Vg, After it outputs N pulses and P pulses,

the motor will stops.

= If N and P are too small, the motor will decelerate to Vcg when reaching a DOG signal. After N is
reached, the motor will stop immediately after P is reached even the motor has not arrived at Vcg.

= Assume N and P are set as “0”, the motor will stop immediately after it reaches a DOG signal.
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Speed (PPS)
A

Leave DOG signal
L Touch DOG signal
VRr—+ / <
Ver <——Zeroreturndirection
Ver - <
v v >

The number of pulses
inzero return mode P

The number of PGO
inzero return mode N

DOG ’—T

CR#19, 20: Setup of zero point (HP)

[Explanation]

1. Range: 0 ~ £999,999 (unit: set in b0 and b1 of CR#5).
2. When the zero return is completed, the current position (CP) will be updated to a zero point (HP).
(CP is set up in CR#33, #34 for DVP0O1PU-S and in CR#37, #38 for DVP01PU-H)

CR#21: Acceleration time (Tacc)

[Explanation]

1.  Time required for the acceleration from the bias speed (Vgias) set in CR#8, #9 to the maximum speed
Vuax Set in CR#6, #7.

2. Tacc will be regarded as 10ms when it is set shorter than 10ms, and as 32,767ms when it is set longer
than 32,767ms.

3. For S acceleration curve, if you want a complete S acceleration curve control, please set Vyax

equivalent to the operation speed.

CR#22: Deceleration time (Tpec)

[Explanation]

1. Time required for the deceleration from the maximum speed Vyax set in CR#6, #7 to the bias speed
(Veias) set in CR#8, #9.

2. Tpec will be regarded as 10ms when it is set shorter than 10ms, and as 32,767ms when it is set longer
than 32,767ms.

3. For S acceleration curve, if you want a complete S acceleration curve control, please set Vyax

equivalent to the operation speed.

CR#23, 24: Target position (1) (P(1))

[Explanation]

1. Range: -2,147,483,648 ~ +2,147,483,647 (unit: set in b0 and b1 of CR#5).
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2. Attribute of P(l):

= Absolute coordinate (CR#31_b7=0)
Representing the position starting from “0”. When P(l) is larger than the current position (CR#33,
#34), the motor will be in forward rotation. When P(l) is smaller than the current potition, the
motor will be in reverse rotation.

= Relative coordinate (CR#31_b7=1)
Representing the distance the motor has travelled from the current position (CR#33, #34). When
P(l) is a positive value, the motor will be in forward rotation. When P(l) is a negative value, the
motor will be in reverse rotation.

3. The multiplication of P(l) should be modified according to the settings in b2 and b3 of CR#5.

CR#25, 26: Operation speed (I) (V(1))

[Explanation]

Range: -2,147,483,648 ~ +2,147,483,647 (unit: set in b0 and b1 of CR#5).

2. Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

Range limitation: Vyax > V(1) > Vgias
When the module operates in variable speed (CR#32_b4=1), V(I) can be modified during the

operation. “+” in front of V(I) refers to forward rotation, and “-“ refers to reverse rotation.

CR#27, 28: Target position (I1) (P(1))

[Explanation]

1. Range: -2,147,483,648 ~ +2,147,483,647 (unit: set in b0 and bi of CR#5).
2. Attribute of P(ll):
= Absolute coordinate (CR#31_b7 = 0)
Representing the position starting from “0”. When P(ll) is larger than the current position (CR#33,
#34), the motor will be in forward rotation. When P(ll) is smaller than the current potition, the
motor will be in reverse rotation.
= Relative coordinate (CR#31_b7 = 1)
Representing the distance the motor has travelled from the current position (CR#33, #34). When
P(ll) is a positive value, the motor will be in forward rotation. When P(ll) is a negative value, the
motor will be in reverse rotation.

3. The multiplication of P(ll) should be modified according to the settings in b2 and b3 of CR#5.

CR#29, 30: Operation speed (II) (V(I1))

[Explanation]

1. Range: -2,147,483,648 ~ +2,147,483,647 (unit: set in b0 and bl of CR#5).

2. Corresponding to 10 ~ 200KPPS pulse. Pulses exceeding 200K will output at 200K; pulses less than
10 will output at 10.

3. Range limitation: Vyax > V(Il) > Vgjas.
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CR#31: Operation instruction ‘

[Explanation]

1.

CR#31_b0 : error reset; timing: 0—1
b[0] = 1: The error will be reset. The ERROR indicator will be off and the flags in CR#38_b5 (for
DVPO1PU-S) and CR#43_b5 (for DVP0O1PU-H) will be reset as “0".

CR#31_b1: software STOP; timing: 0—1

b[1] = 0—1: The function is the same as external force STOP. The PU position control module will
decelerate and stop positioning.

CR#31_hb2: stopping forward pulses; timing: 1

b[2] = 1: The forward running is forbidden, and the forward running instruction will be invalid. An error
message will appear if a forward-running instruction is given.

CR#31_ b3: stopping reverse pulses; timing: 1

b[3] = 1: The reverse running is forbidden, and the reverse running instruction will be invalid. An error
message will appear if a reverse-running instruction is given.

CR#31_b4: enabling JOG+

b[4] = 1. JOG+ sends out forward pulses (CW)

CR #31_b5: enabling JOG-

b[5] = 1. JOG- sends out reverse pulses (CCW)

Speed
A Tacc ' : Toec
[ — :

JOG__ A& *_I

CR#31_b6: enabling zero return
b[6] = 0—1: Starting the execution of zero return. The motions of zero return vary depending on
different current positions (CP). There are four different occasions.

Route of zero return operation:

Direction of zeroreturn

Hardware polarity switch ~—€—————— Hardware polarity switch

[4] 631 A ]2 [1]
Zero point

.
' o

CP1: Starting from position [1], to the right hand side of zero point and DOG; DOG = Off.
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CP2: Starting from position [2], to the right hand side of zero point; DOG = On.
CP3: Starting from position [3], to the left hand side of zero point and DOG; DOG = Off, LSN = Off.
CP4: Starting from position [4], to the left hand side of zero point and DOG; DOG = Off, LSN = On.
8. CR#31_b7: absolute position setup
b[7] = 0: Absolute coordinate positioning
b[7] = 1: Relative coordinate positioning
9. CR#31_b8: software START
b[8] = 0—1: Starting work mode as set in CR#32
10. CR#31_bl0: clear CP
b[10] = 0—1: CP cleared as “0"
11. CR#31_bl12: CLR signal output mode
b[12] = 0: When zero return is completed, CLR will output signals to the servo drive (for approx.
130ms) as the clear signal for the error counter in the servo.
b[12] = 1: CLR output point as general output point controlled by On/Off of b[13]
12. CR#31_b13: CLR output On/Off
b[13] = 0: CLR is Off.
b[13] = 1: CLR is On.

CR#32: Work mode

[Explanation]

1. CR#32_b0: single-speed positioning operation
When b[0] is triggered and START ON, the 1* positioning program will start to execute. The number

of motion steps and speed are determined by P(1) and V(I).

= The relative coordinate positioning is determined by the sign bit of the control register for P(l).

= The absolute coordinate positioning is determined by P(l) (set in CR#23, #24). Forward running
when the absolute coordinate is bigger than the current position; reverse running when the
absolute coordinate is smaller than the current position.

= The operation speed will be stable from Vg as accelerating to the expected V(I). When the speed
is approaching the P(l) value set in the control register, the PU position control module will start to
decelerate to Vgas and stop.

= The control registers involved: CR#8, #9 (Vgias), CR#25, #26 (V(1)), CR#6, #7 (Vuax), CR#23, #24
(P(1)), CR#21 (Tacc), and CR#22 (Tpec).

Speed“ Tace Toec

Start__ A

2. CR#32_b1l: interrupting single-speed positioning operation
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When b[1] is triggered and START ON, the PU module will start to send out pulses. When the

external DOG signal is executed, the P(l) value will be reloaded in.

= The relative coordinate positioning is determined by the sign bit of the control register for P(l).

= The absolute coordinate positioning is determined by P(l) (set in CR#23, #24). Forward running
when the absolute coordinate is bigger than the current position; reverse running when the
absolute coordinate is smaller than the current position.

= The operation speed will be stable from Vg as accelerating to the expected V(I). When
encountering DOG signals during the pulse output, the PU module will send out the number of
steps in P(I). When the speed is approaching the P(l) value set in the control register, the PU
module will start to decelerate to Vgas and stop.

= The control registers involved: CR#8, #9 (Vgias), CR#25, #26 (V(1)), CR#6, #7 (Vuax), CR#23, #24
(P(1)), CR#21 (Tacc), and CR#22 (Tpec).

Speeda . Tace . Toec
> .

P

Start A
DOG A

3.  CR#32_b2: 2-speed positioning operation

When b[2] is triggered and START ON, the 2 positioning program will start to execute. The 2"

positioning program will start immediately after the 1% positioning program reaches P(l).

= The relative coordinate positioning is determined by the sign bit of the control register for P(l).

= The absolute coordinate positioning is determined by P(l) (set in CR#23, #24). Forward running
when the absolute coordinate is bigger than the current position; reverse running when the
absolute coordinate is smaller than the current position.

= The operation speed will be stable from Vg s accelerating to the expected V(I). After the PU
module sends out the number of pulses equivalent to P(l), it will accelerate/decelerate again from
V(1) to V(Il) and operate at V(II) stably untl P(ll) is reached. The PU module will then decelerate to
Vgias and stop. Total P(I) + P(ll) pulses are sent during the operation.

= The control registers involved: CR#8, #9 (Vgias), CR#25, #26 (V(1)), CR#6, #7 (Vuax), CR#23, #24
(P(1)), CR#27, #28 (P(Il)), CR#21 (Tacc), and CR#22 (Tpec).

Speedﬂ : Tace : Toec
> -

P()

YY

Start___ K

The output accelerates to V() and operates at V(I) stably until it reaches P(l). It will then accelerate or

decelerate to V(II) and operates at V(II) stably until it reaches P(ll) and stops.
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CR#32_b3: interrupting 2-speed positioning operation

When b[3] is triggered and START ON, the 2 positioning program will start immediately after an

external DOG signal is enabled during the 1% positioning program. The PU module will then start to

send out pulses.

The relative coordinate positioning is determined by the sign bit of the control register for P(l).
The absolute coordinate positioning is determined by P(I) (set in CR#23, #24). Forward running
when the absolute coordinate is bigger than the current position; reverse running when the
absolute coordinate is smaller than the current position.

The operation speed will be stable from Vg s accelerating to the expected V(I). When
encountering DOG signals during the pulse output, the PU module will accelerate/decelerate
again from V(I) to V(Il) and operate at V(Il) stably. In the 2 positioning program, the external
STOP input will force the PU module immediately stop the pulse output.

The control registers involved: CR#8, #9 (Vgias), CR#25, #26 (V(I)), CR#6, #7 (Vuax), CR#23, #24
(P(1)), CR#27, #28 (P(ll)), CR#21 (Tacc), and CR#22 (Tpec).

A Tacc H H Toec
Speed ‘—> ;
Start___A
DOG

A Tace : Toec
Speed]| - :

Start___ & :
DOG A

The output accelerates to V(I) and operates at V(I) stably until it reaches P(l). After the external DOG

signal is enabled, the output will then accelerate or decelerate to V(Il) and operates at V(II) stably

until it reaches P(ll) and stops.

CR#32_b4: variable speed operation

When b[4] is triggered and START ON, the PU module will start to operate at variable speed V(I) and

send out pulses.

The relative coordinate positioning is determined by the sign bit of the control register for P(l).
The absolute coordinate positioning is determined by P(l) (set in CR#23, #24). Forward running
when the absolute coordinate is bigger than the current position; reverse running when the
absolute coordinate is smaller than the current position.

The operation speed will be stable from Vg s accelerating to the expected V(). During the pulse
output, you can modify the speed V(I) at your choice, and the PU module will accelerate or

decelerate according to the setting. At this time, the external STOP input contact cannot force the
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PU module to stop sending out pulses. If you would like the pulse output to be stopped, you can
only do so by setting up b1l of CR#31 (software STOP).

= The control registers involved: CR#8, #9 (Vgias), CR#25, #26 (V(1)), CR#6, #7 (Vuax), CR#23, #24
(P(1)), CR#21 (Tacc), and CR#22 (Tpec).

A Tace ' Toec
Speed| - :

A

Start___ A 5
Stop ! .

6. CR#32_b5: manual pulse generator input operation
b[5] = 1: enabling MGP input operation. For DVPO1PU-S, see CR#40 ~ CR#46; for DVP0O1PU-H, see
CR#45 ~ CR#51.

7. CR#32_b6: STOP mode
b[6] = O: During the running of motor, when encountering STOP signal input, the motor will decelerate
to stop. When the next motion instruction comes in, the motor will ignore the unfinished distance and
immediately execute the distance in the next step.
b[6] = 1: During the running of the motor, when encountering STOP signal input, the motor will
decelerate to stop. When the next motion instruction comes in, the motor will complete the unfinished
distance before executing the next positioning step.

8. CR#32_b7: manual pulse generator range
b[7] = 0: No limitation on MPG pulse output.
b[7] = 1: The range of MPG pulse output is limited within P(I) and P(ll). When the range is exceeded,
the pulse deceleration will stop.

9. CR#32_b8: LSP/LSN stop mode:
b[8] = 0: During the running of the motor, the motor decelerates to stop when encountering LSP/LSN
signal inputs.
b[8] = 1: During the running of the motor, the motor stops immediately when encountering LSP/LSN
signal inputs.

10. CR#32_b9, b10, b11l: MASK setting
MASK settings include single-speed positioning, 2-speed positioning, interrupting single-speed
positioning, and interrupting 2-speed positioning.
b[11 ~ 9] = KO(000) or other values: No MASK function.
b[11 ~ 9] = K1(001): Triggering MASK by the rising edge of input terminal ®A+
b[11 ~ 9] = K2(010): Triggering MASK by the falling edge of input terminal ®A+
b[11 ~ 9] = K3(011): Triggering MASK by the rising edge of input terminal ®B+
b[11 ~ 9] = K4(100): Triggering MASK by the falling edge of input terminal ®Bx

11. CR#32_Db12: returning to default setting
b[12] = 1: All parameters return to default setting.

12. CR#32_b13: Settings of current position, current speed and display unit (in DVP01PU-S)
b[13] = 0: current position in CR#34, #33; current speed in CR#36, #35; display unit: pulse
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6-24

b[13] = 1: current position in CR#34, #33); current speed in CR#36, #35); display unit: unit

CR#33, 34: Current position

[Explanation]

1. Range: -2,147,483,648 ~ +2,147,483,647.
2. The units for DVP0O1PU-S and DVP0O1PU-H are different.
» For DVPO1PU-S:

The unit is determined by the setting of CR#32_b13 (PLS/unit).

After the zero return is completed, the zero point position in CR#19, #20 will be put into CR#33,

#34.

= For DVPO1PU-H:
The unit is displayed in PLS.

After the zero return is completed, the zero point position in CR#19, #20 will be put into CR#33, #34

and CR#37, #38.

CR#35, 36: Current speed

[Explanation]

1. Range: 0~ +2,147,483,647.
2.  The units for DVP0O1PU-S and DVP0O1PU-H are different.
» For DVPO1PU-S:

The unit is determined by the setting of CR#32_b13 (PPS/unit).

= For DVPO1PU-H:
The unit is displayed in PPS.

CR#37, 38: RS-485 communication protocol and communication address/execution

status/cu

rrent position

[Explanation]

The definition of CR#37, #38 in DVP0O1PU-S and DVP01PU-H are different.

= For DVPO1PU-S

CR#37: RS-485 communication protocol and communication address

(This setting is only valid for RS-485 communication and will be invalid when connected to a PLC

MPU.)
b[#] Explanation
bOo=1 4,800 bps
bl=1 9,600 bps (default)
b2=1 19,200 bps
b3=1 38,400 bps
b4a=1 57,600 bps
b5=1 115,200 bps
b6 =1 Reserved
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b[#] Explanation
ASCII/RTU modes:
b7 b7 = 0: RTU mode (Format: 8, E, 1)
b7 = 1. ASCIl mode (Format: 7, E, 1) (default)
b8 ~ b15 RS-485 communication address (default = K1); range: 01 ~ 255
CR#38: Execution status
b[#] Explanation
b0 b[0] = 0: The system is waiting for running instruction.
b[0] = 1: PU is executing position control (pulse output in progress).
bl b[1] = 1: Forward pulse output is in progress.
b2 b[2] = 1: Reverse pulse output is in progress.
b3 b[3] = 1: Zero return is completed and is reset by the user program. When PU
is re-powered, b[3] will be reset as “0”.
b[4] = 1: The 32-bit "current position CP (CR#33, #34)" overflows. When PU is
b4 re-powered or when zero return is completed, b[4] will be reset as “0”
automatically.
b5 b[5] = 1: The execution encounters error. The error code is stored in CR#39
(DVPO1PU-S) and CR#44 (DVP0O1PU-H).
When PU executes zero return or reset the error (only when error occurs), b[6]
b6 will be reset. When PU finishes zero return or general position control, b[6] will
be set as “1".
b7 When PU is operating, STOP input On will stop the output of PU and b[7] will
be set as “1”, indicating that the operation of PU is currently paused.
b8 Reserved
b9 b[9] = 1: MPG pulse input (counting up)
b10 b[10] = 1: MPG pulse input (counting down)
b10 ~ b15 Reserved

= For DVPO1PU-H:
CR#37, #38: current position
Range: -2,147,483,648 ~ +2,147,483,647.
The setting of unit is in accordance with b0 and b1 of CR#5. After the zero return is completed, the
zero point position in CR#19, #20 will be put into CR#33, #34 and CR#37, #38.

CR#39, 40: Error code/MPG parameter setting/current speed

[Explanation]

The definition of CR#39, #40 in DVP0O1PU-S and DVP01PU-H are different.
» For DVPO1PU-S:
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CR#39 : Error codes

Error code Explanation
H’0000 No error
H'0001 Incorrect target position (1)
H'0002 Incorrect target position (11)
H'0010 Incorrect operation speed (1)
H'0011 Incorrect operation speed (11)
H'0012 Incorrect zero return deceleration speed (Vcgr)
H'0013 Incorrect zero return speed (Vgr)
H'0014 Incorrect JOG speed (Vioc)
H'0020 Forward pulse is forbidden
H'0021 Reverse pulse is forbidden
H'0030 Low voltage
H’0080 Hardware error in internal memory
H'0081 Incorrect written in data in internal memory

CR#40: Numerator of MPG electronic gearing
= For DVPO1PU-H:
CR#39, 40: Current speed
The setting of unit is in accordance with b0 and b1l of CR#5.

CR#41: MPG parameter setting/communication address

[Explanation]

The definition of CR#41 in DVP0O1PU-S and DVP01PU-H are different.
= For DVPO1PU-S:
CR#41: Denominator of MPG electronic gearing
1. Setb5 of CR#32 as "1" to enable the work mode of MPG input.
2. Generate A/B phase pulse input by MPG to ®A and ®B. See the figure below for the relation
between FP/RP input pulse and output pulse.

Servodrive
Servo motor
Aphase CR#45
= |Inputpulse X FP -
CR#46 E— [ ]
= RP I —
B phase output pulse

3. During the operation, if LSP or LSN is enabled, the output will stop immediately. If LSP is
enabled, the forward pulse will be forbidden and reverse pulse will be allowed. If LSN is
enabled, the reverse pulse will be forbidden and forward pulse will be allowerd.

4. CR#38 b6 = Off: Positioning is not completed. When the positioning is completed, CR#38 b6
=0n.

5. The pulses input generated by MPG re proportional to the electronic gearing (CR#40, #41)

= For DVPO1PU-H:

CR#41: Communication address
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Range: 1 ~ 255; default = 1

CR#42, 43: MPG parameter setting/communication protocol/execution status

[Explanation]

The definition of CR#42, #43 in DVP01PU-S and DVPO1PU-H are different.
= For DVPO1PU-S:
CR#42, #43: Input frequency of MPG
The frequency will not be affected by the MPG electronic gearing ratio
= For DVPO1PU-H:

CR#42 : Communication protocol

b[#] Function explanation
b0 =1 4,800 bps
bl=1 9,600 bps (default)
b2=1 19,200 bps
b3=1 38,400 bps
b4=1 57,600 bps
b5=1 115,200 bps
b6 =1 Reserved
ASCII/RTU modes:
b7 b7 = 0: RTU mode (Format: 8, E, 1)
b7 = 1. ASCIl mode (Format:7, E, 1) (default)
b8 ~ b15 RS-485 communication address (default = K1); range: 01 ~ 255

= CR#43: Execution status

b[#] Explanation

b0 b[0] = 0: The system is waiting for running instruction.
b[0] = 1: PU is executing position control (pulse output in progress).

bl b[1] = 1: Forward pulse output is in progress.

b2 b[2] = 1: Reverse pulse output is in progress.

b3 b[3] = 1: Zero return is completed and is reset by the user program. When PU
is re-powered, b[3] will be reset as “0".

ba b[4] = 1: The 32-bit "current position CP (CR#33, #34)" overflows. When PU is
re-powered or when zero return is completed, b[4] will be reset as “0” automatically.

b5 b[5] = 1: The execution encounters error. The error code is stored in CR#39
(DVPO1PU-S) and CR#44 (DVP0O1PU-H).

b6 When PU executes zero return or resets the error (only when error occurs), b[6] will be
reset. When PU finishes zero return or general position control, b[6] will be set as “1".

b7 When PU is operating, STOP input On will stop the output of PU and b[7] will be set as
“1”, indicating that the operation of PU is currently paused.
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b[#] Explanation
b8 Reserved
b9 b[9] = 1: MPG pulse input (counting up)
b10 b[10] = 1: MPG pulse input (counting down)
b10 ~ b15 Reserved

CR#44, 45: MPG parameter setting/error code

[Explanation]

The definition of CR#44, #45 in DVP01PU-S and DVP01PU-H are different.
= For DVPO1PU-S:
CR#44, 45. Accumulated number of MPG input pulses
Forward pulses are accumulated by “plus”, and reverse pulses are accumulated by “minus”. The
accumulated value will not be affected by the settings in CR#40 and CR#41 (electronic gear ratio).
=  For DVPO1PU-H:
CR#44: Error codes

Error code Explanation
H’0000 No error
H’0001 Incorrect target position (1)
H’0002 Incorrect target position (Il)
H'0010 Incorrect operation speed (1)
H'0011 Incorrect operation speed (I1)
H'0012 Incorrect zero return deceleration speed (Vcgr)
H'0013 Incorrect zero return speed (Vgr)
H'0014 Incorrect JOG speed (Vioc)
H'0020 Forward pulse is forbidden
H'0021 Reverse pulse is forbidden
H’0030 Low voltage
H'0080 Hardware error in internal memory
H'0081 Incorrect written in data in internal memory

CR#45: Numerator of MPG electronic gearing

CR#46: MPG parameter setting

[Explanation]

The definition CR#46 in DVPO1PU-S and DVPO1PU-H are different.
= For DVPO1PU-S:
CR#46: Response speed of MPG input
1. The faster the response speed, the more synchronous the pulse output and MPG pulse
input.

2. The slower the response speed, the more possible the pulse output lags behind MPG pulse
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input
Set value Response speed
=5 4ms (default)
4 32ms
3 108ms
2 256ms
lor0O 500ms

= For DVPO1PU-H:

CR#46: Denominator of MPG electronic gearing
1. Set b5 of CR#32 as “On” to enable the work mode of MPG input.
2. Generate A/B phase pulse input to ®A and ®B by MPG. See the figure below for the relation

between FP/RP input pulse and output pulse.

A phase
Q)
I,

B phase

Servo drive

CR#45

FP LI -
CR#46
= output pulse RP  T1IIl,

Input pulse X

Servo motor

]

3. During the operation, if LSP or LSN is enabled, the output will stop immediately. If LSP is

enabled, the forward pulse will be forbidden, and reverse pulse will be allowed. If LSN is

enabled, the reverse pulse will be forbidden, and forward pulse will be allowed.

4. b6 of CR#43 = Off: the positioning is not completed. When the positioning is completed, b6 of

CR#43 will be On.

5. The pulse input generated by MPG is proportional to the electronic gearing (CR#45, CR#46).

CR#47, 48: Terminal status/firmware version/MPG parameter setting

[Explanation]

The definition of CR#47, CR#48 in DVP01PU-S and DVP0O1PU-H are different.

» For DVPO1PU-S:
CR#47: Terminal status

bit # Status Description
b0 START input When START input is On, b0 = On.
bl STOP input When STOP input is On, b1= On.

b2 DOG input When DOG input is On, b2 = On.

b3 PGO input When PGO input is On, b3 = On.

b4 LSP input When LSP input is On, b4 = On.

b5 LSN input When LSN input is On, b5 = On

b6 A phase input When A phase input is On, b6 = On.
b7 B phase input When B phase input is On, b7 = On.
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bit # Status Description
b8 CLR output When CLR output is On, b8 = On.
b9 ~b15 | Reserved

CR#48: Firmware version

The firmware version is displayed in hex, e.g. V1.00 is indicated as H'0100.
=  For DVPO1PU-H:

CR#47, 48: Input frequency of MPG

The frequency will not be affected by the MPG electronic gearing ratio

CR#49, 50: Accumulated number of MPG input pulses (for DVP0O1PU-H)

[Explanation]

1. Forward pulses are accumulated by “plus”, and reverse pulses are accumulated by “minus”.
2. The accumulated value will not be affected by the settings in CR#45 and CR#46 (electronic gear
ratio).

CR#51: Response speed of MPG input (for DVP0O1PU-H)

[Explanation]

1. The faster the response speed, the more synchronous the pulse output and MPG pulse input.

2. The slower the response speed, the more possible the pulse output lags behind MPG pulse input

Set value Response speed
=5 4ms (default)
4 32ms
3 108ms
2 256ms
lor0O 500ms

CR#52: Terminal status (for DVPO1PU-H)

[Explanation]

bit # Status Description

o]0) START input When START input is On, b0 = On.

bl STOP input When STOP input is On, b1= On.

b2 DOG input When DOG input is On, b2 = On.

b3 PGO input When PGO input is On, b3 = On.

b4 LSP input When LSP input is On, b4 = On.

b5 LSN input When LSN input is On, b5 = On

b6 A phase input When A phase input is On, b6 = On.

b7 B phase input When B phase input is On, b7 = On.

b8 CLR output When CLR output is On, b8 = On.
b9 ~ b15 | Reserved
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CR#53: Firmware version (for DVP 01PU-H) ‘

[Explanation]

The firmware version is displayed in hex, e.g. V1.00 is indicated as H'0100.
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6.8 Motion Modes and Application Examples

The PU module has 8 motion modes:

P N e

Mechanical zero return
JOG operation
Single-speed positioning

Interrupting single-speed positioning

2-speed positioning
Interrupting 2-speed positioning
Variable speed operation
MPG input

© N o o

The processing priority when many work modes are enabled at the same time:

1. STOP

Oos W

Mechanical zero return
JOG+ operation

JOG- operation

MPG input

6. \Variable speed operation

7. Single-speed positioning

8. Interrupting single-speed positioning
9. 2-speed positioning

10. Interrupting 2-speed positioning

When a work mode is enabled during the execution of one of the work modes, the PU module will remain in the

original work mode.

There are two pulse acceleration curves:

1. Trapezoid curve

2. Scurve

The corresponding control registers in different motion modes:

c Motion Modes
R# -
Parameter " Interrupting "
Single- ; 2- Interrupting .
(Code) JOG Rze?lrj?n speed smgl(;— speed 2-speed V:m::(lje mpli
Hi word | Lo word positioning pozﬁ?oening positioning | positioning P P
Number of pulses required
(#2)#2 (#1)#1 per revolution of the motor (A) | No need to be set up if the unit (CR#5_b0, b1) is motor.
Distance created for 1 motor | Machine unit or combined unit will need to be set up.
(#4)#4 (#3)#3 revolution (B)
- (#5)#5 | Parameter setting ©| © © © © © © | ©
H#TWHT #6)#6 | Maximum speed (Vivax) © © © © © © © ©
(#9)#9 (#8)#8 | Bias speed (Vaias) ©| © © © © © © | ©
(#11)#11 | (#10)#10 | JOG speed (V3oa) © - - - - - - -
(#13)#13 | (#12)#12 | Zero return speed (Vgr)
Zero return deceleration
(#15)#15 | (#14)#14 speed (Ver)
- (#16)#16 | Number of PGO signals (N) o
- (#17)#17 | Number of pulse signals (P)
- (#18)#18 | Zero return mode
(#20)#20 | (#19)#19 | Definition of zero point (HP)
- (#21)#21 | Acceleration time (Tacc) ©| © © © © © © -
- (#22)#22 | Deceleration time (Tpec) ©| © © © © © © -
(#24)#24 | (#23)#23 | Target position (1) (P(1)) - - © © © © - ©
(#26)#26 | (#25)#25 | Operation speed (1) (V(1)) - - © © © © © -
(#28)#28 | (#27)#27 | Target position (1) (P(11)) - - - - © © - ©
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CR#

Motion Modes

Parameter . |Interrupting ) )
(Code) JOG Zero Sslggéz single- g p?e ~ Intzej;r;é):gg Variable MPG
Hi word | Lo word &l positioning sz positioning | positioning spst Tl
positioning
(#30)#30 | (#29)#29 | Operation speed (1) (V(II)) - - - - © © - -
- (#31)#31 | Operation instruction © © © © ©) © © ©
- (#32)#32 | Work mode © © © © © © © | ©
(#34)#34 | (#33)#33 | Current position CP (PLS) ©| © © © © © © | ©
(#36)#36 | (#35)#35 | Current speed CS (PPS) © © © © © © © ©
(-)#38 (-)#37 | Current position CP (unit) ©| © © © © © © | O
(-)#40 (-)#39 | Current speed CS (unit) ©| © © © © © © | O
- (#40)#45 | Numerator of electronic gear - - - - - - - ©
) (HA1)#46 Denominator of electronic ) ) ) ) ) ) ) ©
gear
(#42)#48 | (#43)#47 | MPG input frequency - - - - - - - ©
(HAAY50 | (#45)#49 Accumulated number of MPG | ) ) ) ) ) ) ©
input pulses
i Response speed of MPG ) ) ) ) i i i
(#46)#51 input ©
© refers to the control register for the motion mode.
(#No.) refers to CR# for DVP0O1PU-S; #No. refers to CR# for DVPO1PU-H.
6.8.1 Zero Return
1. Control requirements
* Write K64 (H'40, i.e. b6 = 1) into CR#31 to enable the zero return mode.
* The zero return will be executed immediately after the DOG signal is triggered.
2. Devices
¢ X0 = On: execute single-speed positioning
e X1 = On: execute zero return
¢ X0, X1 = Off: stop the execution and set the current position to 0
3. Zero return mode (normal mode, detecting DOG falling edge in zero return = On)
Speed (PPS) . )
A Leaving from DOG signal
1 Approaching DOG signal
Vrr—1 <
Ver / <«— Direction of zero return
Vcr 4 <
v >
Number of pulses\
in zeroreturn (P)
Number of PGO signals (N) H_H_m_t
DOG I '
Detecting DOG falling edge
4. Program explanation
* Read CR#33, #34 (current position) and CR#35, #36 (current speed).
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e Write K1 (H'1, i.e. b0 = 1) into CR#32 to set up the single-speed positioning mode.

* Set up CR#23, #24 (target position) and CR#25, #26 (operation speed V(I)).

¢ Setup CR#12 ~ #19 to complete the parameter settings for zero return.

* When X0 = On, write K256 (H'100, i.e. b8 = 1) into CR#31 to enter single-speed positioning mode.
* When X1 = On, write K64 (H'40, i.e. b6 = 1) into CR#31 to enable the zero return.

* When X0, X1 = Off, stop all the executions and set the current position to 0.

5. Program example

Ladder diagram: Explanation:
M1000
— | DFROM KO K33 D100 K1 Read current position
DFROM| KO K35 D200 K1 Read current speed
M1002 . e
Set up as single-speed positioning
|
| TO KO K32 K1 K1 mode
DTO KO K23 K10000[ K1 Set up target position
DTO KO K25 | K1o000| K1 Set up operation speed
DTO KO K12 K30000 K1 Set up zero return speed
DTO KO K1a | k10000 K1 Set up zero return deceleration speed
Set up the number of PGO signals in
o KO K16 KO K1 zero return mode (N)
TO KO K17 k10000 K1 Set up the number of pulse signals in
zero return mode (P)
TO KO K18 KO K1 Select zero return mode
TO KO K19 KO K1 Define the position of zero point
X0 X1
—t—t— TO KO K31 | K256 | K1 Enter single-speed positioning mode
X0 X1
AM—M—[ TO KO K31 K2 K1 Stop all executions
TO KO K33 KO K1 Set the current position to 0
X1
—{F———— TO KO K31 K64 K1 Enable zero return
END

6.8.2 Single-speed Positioning
1. Control requirements
* Write K1 (H'1, i.e. b0 = 1) into CR#32 to enable the single-speed positioning.
* Set up CR#23, #24 (target position) and CR#25, #26 (target speed).
2. Devices

¢ X0 = On: software starts (and stops after the target position and operation speed are reached)
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¢ X0 = Off: stop the execution (controlled by the software)

3. Single-speed positioning mode

Speed“ Tacc

TDEC

A

'i VBIAS

Y

V(1) P

Start__ K

4. Program explanation

¢ Read CR#33, #34 (current position) and CR#35, #36 (current speed).

¢ Write K1 (H'1, i.e. b0 = 1) into CR#32 to set up the single-speed positioning mode

¢ Setup CR#23, #24 (target position) and CR#25, #26 (operation speed).

* When X0 = On, write K256 (H'100, i.e. b8 = 1) into CR#31 to enter the single-speed positioning

mode.

* When X0 = Off, stop the execution of single-speed positioning.

5. Program example

Ladder diagram: Explanation:
M1000
—4 }—[-DFROM KO K33 D100 K1 Read the current position
DFROM| KO K35 D200 K1 Read the current speed
M1002
— TO KO K32 K1 Set up as single-speed positioning.
DTO KO K23 | K10000| K1 Set up the target position
DTO KO K25 K1000 K1 Set up the operation speed
XO . e .
—— TO KO K31 K256 K1 Enable the single-speed positioning mode
X0 .
——— TO KO K31 K1 Stop all executions
END

6.8.3 Interrupting Single-speed Positioning

1. Control requirements

* Write K2 (H'2, i.e. b1 = 1) into CR#32 to enable interrupting single-speed positioning.
* Setup CR#23, #24 (target position) and CR#25, #26 (target speed).

* The DOG signal has to be input from the external DOG terminal.

2. Devices

¢ X0 = On: software starts (The execution follows the operation speed. After the DOG signal is

triggered, the target position will be calculated. The software will stop when the target position is

reached.)
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¢ XO = Off: stop the execution (controlled by the software)
3. Interrupting single-speed positioning mode

Tacc : . Toec
>

A
Speed| -

P()

Start___A
DOG i

4. Program explanation

¢ Read CR#33, #34 (current position) and CR#35, #36 (current speed).

e Write K2 (H'2, i.e. bl = 1) into CR#32 to set up the single-speed positioning mode.

¢ Set up CR#23, #24 (target position) and CR#25, #26 (operation speed).

* When X0 = On, write K256 (H'100, i.e. b8 = 1) into CR#31 to enter the interrupting single-speed
positioning mode.

* The execution follows the operation speed. After the DOG signal is triggered, the target position will
be calculated. The software will stop when the target position is reached.

* When X0 = Off, stop the execution of interrupting single-speed positioning.

5. Program example

Ladder diagram: Explanation:
M1000
—t } DFROM| KO K33 D100 K1 Read the current position
— DFROM| KO K35 D200 K1 Read the current speed
M1002 . . .
I 0 Ko K32 Ko K1 Set_u_p as interrupting single-speed
positioning mode
— DTO KO K23 |[K10000| K1 Set up the target position
— DTO KO K25 | K1000 K1 Set up operation speed
L T0 KO K31 K256 K1 Enaple t.he interrupting single-speed
positioning mode
X0 .
—4— TO KO K31 K2 K1 Stop all executions
END

6.8.4 2-speed Positioning
1. Control requirements
e Write K4 (H'4, i.e. b2 = 1) into CR#32 to enable 2-speed positioning.
e Setup CR#23, #24 (target position 1) and CR#25, #26 (target speed I).
e Setup CR#27, #28 (target position 1l) and CR#29, #30 (target speed II).

2. Devices
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¢ X0 = On: software starts

¢ XO = Off: stop the execution (controlled by the software)

3. 2-speed positioning mode

A
Speed|

Start__4&

4. Program explanation

TACC

TDEC

¢ Read CR#33, #34 (current position) and CR#35, #36 (current speed).

¢ Write K4 (H'4, i.e. b2 = 1) into CR#32 to set up the 2-speed positioning mode.

¢ Setup CR#23, #24 (target position 1) and CR#25, #26 (target speed ).

¢ Setup CR#27, #28 (target position 1) and CR#29, #30 (target speed II).

* When X0 = On, write K256 (H'100, i.e. b8 = 1) into CR#31 to enter the 2-speed positioning mode.

¢ Once the mode is enabled, the execution will follow operation speed (I) and enter the execution by

operation speed (I) after the 1% movement is completed. The execution will stop after operation

speed (Il) is reached.

* When X0 = Off, stop the execution of 2-speed positioning.

5. Program example

Ladder diagram:

6.8.5 Interrupting 2-speed Positioning

1. Control requirements

M1000
— | DFROM| KO K33 D100 K1
— DFROM| KO K35 D200 K1
M1002
I DTO KO K32 K4 K1
—— DTO KO K23 | K10000| K1
— DTO KO K25 K1000 K1
— DTO KO K27 | K30000| K1
— DTO KO K29 |K10000| K1
X0
——— TO KO K31 K256 K1
X0
- ——/ TO KO K31 K2 K1
END

Explanation:

Read the current position

Read the current speed

Set up as 2-speed positioning mode
Set up target position |

Set up operation speed |

Set up target position Il

Set up operation speed I

Enable the 2-speed positioning mode

Stop the execution

* Write K8 (H'8, i.e. b3 = 1) into CR#32 to enable interrupting 2-speed positioning
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e Set up CR#25, #26 (target speed ).

e Setup CR#27, #28 (target position 1l) and CR#29, #30 (target speed II).
2. Devices

e X0 = On: software starts.

¢ X0 = Off; stop the execution (controlled by the software)

3. Interrupting 2-speed positioning mode

Tacc : . Toec

Speed“

Start___ £
DOG

4. Program explanation

¢ Read CR#33, #34 (current position) and CR#35, #36 (current speed).

* Write K8 (H'8, i.e. b3 = 1) into CR#32 to set up the interrupting 2-speed positioning mode.

e Set up CR#25, #26 (target speed I). It is not necessary to set up CR#23, #24 (target position | ) in
this mode.

e Setup CR#27, #28 (target position 1l) and CR#29, #30 (target speed II).

¢ When X0 = On, write K256 (H'100, i.e. b8 = 1) into CR#31 to enter the interrupting 2-speed
positioning mode.

* The execution follows the operation speed (l). After the DOG signal is triggered, the execution will
enter operation speed (ll) and stop after the target position is reached.

* When X0 = Off, stop the execution of interrupting 2-speed positioning.

5. Program example

Ladder diagram: Explanation:
M1000 -~
1 T DFROM| Ko K33 D100 K1 Read the current position
DFROM| KO K35 D200 K1 Read the current speed
M1002 . . L
- TO KO K31 K8 K1 Set up as interrupting 2-speed positioning
mode
— DTO KO K25 K1000 K1 Set up operation speed |
—t DTO KO K27 | K30000| K1 Set up target position Il
— DTO KO K29 [ K10000| K1 Set up operation speed Il
X0 Enable the interrupting 2-speed positioning
—— TO KO K31 K256 K1
i mode
X0
—f—- TO KO K31 K2 K1 Stop the exeuction
END
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6.8.6 JOG Oeration
1. Control requirements
¢ Set up JOG operation speed in CR#10.

¢ Set up CR#31: K16 for forward pulses/K32 for reverse pulses/KO0 for stopping output.
2. Devices

¢ X0 = On: JOG forward pulse output.

¢ X1 =0n: JOG reverse pulse output.

¢ X0, X1 = Off; stop the execution.
3. JOG operation mode

A
Speed| -

JOG__ 4

4. Program explanation
* Read CR#33, #34 (current position) and CR#35, #36 (current speed).
¢ Setup JOG speed in CR#10, #11.
¢ X0 = On: JOG+ forward pulse output
¢ X1 =0n: JOG- reverse pulse output
¢ X0, X1 = Off: stop the JOG operation.
5. Program example

Ladder diagram: Explanation:
M1000
—1 }—[ DFROM| KO K33 D100 K1 Read the current position
DFROM| KO K35 D200 K1 Read the current speed
M1002
— — DTO KO K10 [K10000 K1 Set up as JOG operation mode
X0 X1
— 4+ TO KO K31 K16 K1 JOG+ forward pulse output
X1 X0
— —4— TO KO K31 K32 K1 JOG- reverser pulse output
X0 X1 .
—4—4— TO KO K31 K2 K1 Stop JOG operation

END

6.8.7 Variable Speed Operation Mode
1. Control requirements
* Set up CR#25 for variable speed operation (+/- for the direction).

* Write K16 (H'10, i.e. b4 = 1) to enable the variable speed operation mode.

2. Devices
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6-40

¢ X0 = On/Off: enable/disable variable speed operation.
¢ X1 =0On: set up the variable speed as 50kHz.
¢ X2 =0n: set up the variable speed as 60kHz.
¢ X3 =0n: set up the variable speed as 70kHz.

Variable speed operation mode

A
Speed| -

Start___A :
Stop !

Program explanation

* Read CR#33, #34 (current position) and CR#35, #36 (current speed).

e Set up CR#25, #26 for the variable speed operation and D300 as the register (+/- for the direction).

¢ Write K16 (H'10, i.e. b4 = 1) into CR#32 to set up as variable speed operation mode.

¢ Set X0 = On to enable the variable speed operation mode; set X0 = Off to disable the variable
speed operation mode.

* When X1 = On, the variable speed = 50kHz.

* When X2 = On, the variable speed = 60kHz.

* When X3 = On, the variable speed = 70kHz.

* X1, X2, X3 = Off, the variable speed is fixed at 10kHz.

Program example

Ladder diagram: Explanation:
M1000 "
- DEROM| KO K33 D100 K1 Read the current position
pErom| ko K35 D200 K1 Read the current speed
DTO KO K25 D300 K1 Set up as the operation speed mode
M1002 ) )
- — 7O KO K32 K16 K1 Set up as variable speed operation mode
X0 . .
-+ —1 10 KO ka1 | k256 | K1 Enable variable speed operation mode
X0 _ ] _
- — 7O KO K31 K2 K1 Disable variable speed operation mode
X1 X2 X3 . _
L ! 1 oMoV | ks0000! D300 Variable speed = 50kHz
X2 X1 X3 i =
L oMoV | keoooo] D300 Variable speed = 60kHz
X3 X1 X2 . _
- | | oMoV | k70000| D300 Variable speed = 70kHz
X2 XS T ovov Tkioooo] p3oo Variable speed fixed as 10kHz
END
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6.8.8 MPG (Manual Pulse Generator) Mode
1. Control requirements (ex: DVP0O1PU-H)
¢ Read the MPG input frequency in CR#47, #48.
¢ Read the number of MPG input pulses in CR#49, #50.
¢ Write K32 (H'20, i.e. b5 = 1) into CR#32 to enable MPG mode.

¢ Set up electronic gear ratio in CR#45 (numerator) and CR#46 (denominator).

2. Devices

* Write K32 (H'20, i.e. b5 = 1) into CR#32 to set the gear ratio as 1: 1.

¢ X1 =0n: set up the gear ratio as 1: 10.

¢ X2 = On: set up the gear ratio as 1: 20.

¢ X3 =0n: set up the gear ratio as 1: 30.

3. MPG mode

Aphase
Q) S
S I O I Oy P

B phase

4. Program explanation

Input pulse X

CR#45

CR#46

= output pulse

Servo drive

FP ILILIM >
RP — T1T1Tl,

Servo motor

]

* Read CR#47, #48 (MPG input frequency) and CR#49, #50 (number of MPG input pulses)

¢ Write K32 (H'20, i.e. b5 = 1) into CR#32 to set up as MPG input mode.

¢ When X1 = On, the gear ratio = 1: 10.
¢ When X2 = On, the gear ratio = 1: 20.
¢ When X3 = On, the gear ratio = 1: 30.
¢ X1, X2, X3 = Off, the gear ratio is fixed as 1: 1.
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5. Program example:

Ladder diagram: Explanation:
M1000
— | DFROM| KO K47 D100 K1 | Read the MPG input frequency
orroml ko K49 D200 K1 Read the number of MPG input
pulses
M1002
— | TO KO K32 K32 K1 | Setup as MPG input mode
X1 X2 X3
— )—M—M—[ TO KO K45 K10 | K1 | MPG gear ratio = 1: 10.
TO KO K46 K1 K1
X2 X1 X3
— —— TO KO K45 K20 K1 | MPG gear ratio = 1: 20
— TO KO K46 K1 K1
X3 X1 X2 '
— —4— TO KO K45 K30 K1 | MPG gear ratio = 1: 30
—  TO KO K46 K1 K1
X1 X2 X3 _
———W TO KO K45 K1 K1 | MPG gearratio=1:1
— TO KO K46 K1 K1
END
6.8.9 How to Set the Module Wizard in WPLSoft
1.  Open WPLSoft and click on il

e | T U LT © L) [ I == Ak i 1+ f o T a u u
ReliyType W HPE W BEEHE AT dmif@RA2AAERE 6 N E ke (i

2. You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select
“DVPO1PU-S Position Control Module”.

& Anxiliary Design of Extension Module

MO Extension Module Type
(=B T/ P01 PTI-S P osition Control Module

| |

rz | |

3 ‘ J

4 | |

s | |

re | |

7 ‘ J

Reset All )4 Cancel

3. You will then see this window.
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5. DYPD1PO-S Position Control Module

g g I” Read Register (Generate FROM Instruction 3 -
-2 er of Pulses Required for Rotate | [— o ) Instruction List
#3-4 Distance the Motor Rotates for 1 Reval -
#5  Parameter Setting Read Instruction
#6-7  Dlamitmam Bpeed (Vimad)
#2-9 Bias Speed (Vhias) o =[x =f =
#10-11 JOG Bpeed (VIO
#12-13 Zero Return Speed (VRT)
#14-15 Zero Retuen Deceleration Speed (VOE) | J| J| j| j
#16  The number of PG in zero return mode ( -
#17  The number of pulses it zero return mod hd

#12  Zero Return Mode

#19-20 Bet up Zero Point (HE)

#21  Acceleration Time (Tacc)

#22  Deceleration Time (T dec)

#23-24 Target Position (T) (P(IN

#2526 Operation Speed (T) (W0

#27-28 Target Position (I0 (PIDN

#20.30 Operation 3peed (ID (VI

#31  Operation Instruction

#32  WorkMode

#33.34 Current Position CP(PLE)

#35.36 Current Speed CF (FPE)

#37  Bet up Communication A ddress and Bau
#32  Execulion Status

#39  Error Code

#40 Mumerator of MPG Electronic Geating
#41 Denominator of MPG Electronic Geating
#42-43 Input Frequency of MPG

#4445 Accumulated Number of Pulses by ME
#46 Response 3peed of MPG Input

#47  Terminal Status Click "Add to List" to generate program codes.

#42  Firmwrare Version | | |
0K | Cancel |

L

4, Next, let's take 6.8.3 Interrupting single-speed positioning as example.

Ladder diagram: Explanation:
M1000
— | DFROM| KO K33 D100 K1 Read the current position
W DFROM| KO K35 D200 K1 Read the current speed
M1002 - : :
| 0 Ko K32 Ko K1 Set up as interrupting single-speed
positioning mode
— DTO KO K23 |[K10000| K1 Set up the target position
— DTO KO K25 | K1000 K1l Set up the operation speed
X0 . . . I
—H—— TO KO K31 K256 K1 Enable interrupting single-speed positioning
X0 .
—4—— TO KO K31 K2 K1 Stop all executions
END

5. Set up the current position CP (PLS) in CR#33 and #34.
Step 1: Select “#33-34 Current Position CP (PLS)".
Step 2: Chheck “Read Register” to generate DFROM instruction. Set the condition as “LD M1000”
Set the register for storing data as “D100” and number of data as “1".
Step 3: Click “Preview” to check if the generated program codes are corret.
Step 4: Click “Add to List” to display the instruction codes in “Instruction List”. The setup of CR#33,
#34 is completed.
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O, DYPO1PU-8 Position Control Module

#0  Model Hame ¥ Read Register (Cenerate FROM Instructior 5 8
#1-2 Mumber of Pulses Required for Rotate b § — Instructiiin ngulse e J B I
#3-4  Distance the Motot Rotates for 1 Reval = LD 111000

#5  Parameter Setting Read Instraction DFRON K0 E33 DI00 KL
#6-7  Dlaimum Speed (Vma) Condition

#2.0 Bias Speed (Vhiss) o <[ +|fto00 =l Step 4
#10-11 JOG Bpeed (VIO . .
#12-13 Zero Return Speed (VRT) Register for Storing Data

#1415 Zero Return Deceleration Speed (WCR) |D j| J|1UU j‘ j
#16  The tmber of PG i zero retuen mode -~
#17  The muuber of pulses in zero return mod Number of Data |! -
#12  Zero Return Mode Step 2
#19-20 Setup Zero Point (HE) 2 .
#71  Acesleration Time (Tase) ’|: Write Register (Generate TO Instruction)
#22  Deceleration Time (Tdec)
#23-24 Target Position (T (P(D) Condition

#25-26 Operation Speed (D (V) | J| J |
#2723 Target Position (II) (FD)

#259-30 Operation 3peed (II) (VD)

#31  Operation Instraction Set Value

i Ao Step 1

S | B2 |

oD

=l
=

& Aurent ANt

#35-36 Cutrent Bpeed C3 (PPE)
#37  Bet up Communication Address and Bau

#32  Execution Status Range -2147483648~2147483647
#39 Error Code

#40  Mumerator of MPG Electronic Geating
#41 Denominator of MPG Electronic Geating
#4243 Input Frequency of MPG

#4445 Aceumulated Mumber of Pulses by ME
#46  Response Speed of MPG Input

#47  Terminal Status Click "Add to List" to generate program codes.

#42%  Fitwrare Vetsion
Preview LD M1000 | | |
DFROM EOE33DIO0EL

EAddioList | oK Cancel
Step 3 ‘ |

[ ]
=

6. Setting up CR#35, #36 is similar to the setup of CR#33, #34.
Step 1: Select “#35-36 Current Speed CS (PPS)”
Step 2: Check “Read Register” to generate DFROM instruction. Set the condition as “LD M1000” Set
the register for storing data as “D200” and number of data as “1”".
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#35,
#36 is completed.

& DYPO1PU-S Position Control Hodule

#0  Model Name [v Fead Register (Generate FROM Instruction : :
#1-2 Number of Pulses Required for Rotate I | — Instructi?n of lgulse Exerution : I e L i
#3-4  Distance the Motor Rotates for | Revol ; LD M1000

#5 Parameter Setting Read Instruction TERCL N KT D00 E
#6-7  Dadmum Speed (Vma) Condition LD M1000

#2.0 Bias Speed (Vhias) |1_D j |M j |1nnn j DFRCL K0 K35 D200 K1
#10-11 JOG Speed (VIOE . . Step 4
#12-13 Zero Retun Speed (VRT) Register for Storing Data

#1415 Zero Return Deceleration Speed (VCR) |D j| JPUU j| j

#16  The number of PO0 in zero return mode ( —~

#17 The number of pulses in zero retutn mad Humber of Data |1 - dtep2

#18  Zero Return Mode
#10-20 Het up Zero Point (HE) ™ Write Register (G i T T |
#21  Acceleration Time (Tacc) r site Register (Uenerate nstraction) ﬁ
#22  Deceleration Time (Tdec)

#23-24 Target Position (T) (F(TH Condition |
#2526 Operation Speed (T (V) I=| @
#17-18 Target Position (I (PCIDN | J | J | =
#29-30 Operation Speed (10 (VD)

#31  Operation Instraction et Value

32 Worknde ] | J| Jl

o
=

#3%2  Execution Status Range 0~2147433647
#39  Error Code
#40  Numerator of MPG Electrondc Ceating
#41 Denominator of MPG Electronic Geating
#42-45 Inpat Frequency of MPG
#A445 A coumulated Humber of Pulses by ME
#46 Responge 3peed of MPG Input
#47  Termunal Status Click "Add to List" to generate program codes
#43  Firmvwrare Version

LD K100 | | |

DFROM EO E35 D200 Kl

Preview

Step 3 QK | Cancel |

7. Setting up CR#32 is similar to the setup of CR#33 ~ #36.
Step 1: Select “#32 Work Mode”
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Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD M1002”

Step 3: Check “Interrupting Single-Speed Positioning Operation”

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

Step 5: Click “Add to List” to display instruction codes in “Instruction List”. The setup of CR#32 is

completed.
5, D¥POLPU-S Position Control Module |T”_I&|
#0  Model Hame I” Read Register (Generate FROM Instruction) Ve rre o T
#1-2 Mumber of Pulses Required for Rotate I |~ n s
#3-4 Distance the Motor Rotates for 1 Revol ; LD 11000
#5  Parameter Setting Read Instraction DFROM KN K33 D100 K1
#6-7  Mladmum 3peed (Vmax) LD 11000
#2-0 Bias Speed (Vhiag) | J | J | DERCN N ECES TIo0n K1

=

=

#1011 JOG Speed (VIOD LD 1002

#12-13 Zero Retutn Speed (VRT) TO R0 K2 HO002 K1

#1415 Zero Return Deceleration Speed (VCOF) | J| J| 4| J Step 5
-

#16  The number of PGO in zero return mode (
#17  The number of pulses in zero return mod
#12  Zero Return Mode

#19-20 Zet up Zero Point (HF)

Iv Write Register (Generate TO Instruction)

#21  Acceleration Time (Tacc) . q ﬁ
#12  Decslerstion Time (Tdec) I Instruction of Pulse Execution

#23-24 Target Position (T) (F(I) Condition ! !
#25-26 Operation Bpeed O (V(IN - - I=| ¥
#27.23 Target Position (1) (PQD) I LS T | R~ 1 114 P

#29-30 Operation Speed (1D (V(II)
i sactinn Bith - Bit! | Bit2 - Bits | Bitd - Bits | Bis - By | Bis (| »

Has-24 Lurent Fostaon CEFLa tep

#33-36 Current Bpeed C3 (FPI) [ Bingle Speed Positioning Operation
#37 DBetup Communication Address and Ba
#35  Execution Status

#30 Error Code

#40  Numerator of MPG Electronic Gearing
#41 Denominator of MPG Electronic Gearing || v Interrupt Single Speed Fositioning Operation
#4243 Input Frequeney of MPG Step'3
#4445 Accumulated Number of Pulses by ME
#46 Fesponse Jpeed of MPG Input

#47  Terminal Status Click "Add to List" to generate program codes. |

#43  Firmware Version
Preview LD W12 | | |
TO KO K32 HOO02 K1

ChddtoTist

Step4 Ok | Cancel |

8.  You can modify or add instruction codes in “Instruction List” if necessary. For example in the setup of
CR#32 Work Mode, click on the instruction in the Instrcution List to be modified and modify
“interrupting single-speed positioning” (H2) into “single-speed positioning” (H1). Click “Replace” to

enable “single-speed positoning” mode.
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10.

11.

O, D¥E01PU-3 Position Control Module

#0 Model Hame

#1-2 Mumber of Pulses Requited for Rotate I

#3-4  Distance the Motor Rotates for 1 Revaol

#5  Parametet Setting

#6-7  Dlaximuam Speed (Wmax)

#3-9  Bias 3peed (Whiag)

#10-11 JOG Speed (VIO

#12-13 Zero Return Speed (VRT)

#1415 Zero Return Deceleration Speed (VOR)

#16  The rumber of PGO in zero return mode

#17  The number of pulses in Zero return mod

#158  Zero Retumn Mode

#19-20 3et up Zero Point (HF)

#21  Acceleration Time (Tace)

#22  Deceleration Time (Tdec)

#23-24 Target Position (T) (F(D)

#25-26 Operation 3peed (D (V(IN

#27-28 Target Position (ID) (P(IIN

#29-30 Operation Speed (I0) (VIDH

#31  Operation Instraction
or @

#33-34 Current Position CP(PLE)

#35-36 Current Speed O3 (PP

#37  Setup Conmmunication Address and Bau

#38  Execution Status

#39  Error Code

#40  MNumerator of MPG Electronic Gearing

#4] Denominator of MPG Electronic Gearing

#42-43 Input Frequency of MPG

#4445 Accumulated Mumber of Pulses by ME

#46  Response 3peed of MPCG Input

#47  Terminal Status

#45  Fitrowrare Version

I” Read Register (Generate FROM Instruction)
-

Read Instruction

I Instruction of Pulse Execution
Condition

o = =} =
I | I |~

[v Wirite Register (Generate TO Instruction)
<] [ronz =

i

Bit0 - Bit! | Bitz - Bit3 | Eita- Bits | Bits - By | Buts 4| »

[~ Gingle 3peed Positioning Operation

Iv Interrupt Single Bpeed Positioning Operation

Instruction List

LD na1000

LD M1000

DFROM K0 K53 D100 K1

o] =)

Modify to H1

Click "Add to List" to generate program codes

Preview LD Mooz
TO Ko E32 HOO02 Kl
Addto List

#32  Work Mode /

|TO K0 K32 HOO01 K14

Replacﬁ}l

Add | Delete

0K

| Cancel |

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.

5 Auxiliary Design of Extension Module

MO, Extension Module Type

|DVPDIPU-S Position Control Module

|DVPD4AD Analog Input Iodule

|—2|

™3

4

[~ é

|
|
s |
|
|

7

Reset All

ok | cance |

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

6-46

DVP-PLC Application Manual



O PU Position Control Module

12.

= : Dywp0 - Delta WPLSoft - [Ladder Diagram Mode]

‘E File Edit Compilr Comments Search View Communication Options Window Help -5 x
De@EE @ g 8|0 Q| @
BREEew R EE S = % I TR S EQ =
iRlyType M HBABRBEEATH dnifiEad2some M 2
M1000 ~
| !DFROM Ka K33 o100 K1 |
M1000
| !DFROM Ka Kas D200 K1 |
M1002
| !TO Ko Kaz H1 K14 |
M1002
| !I’ITO Ko K23 K10000 K1 |
M1002
| !I’lTO Ko K25 K1000 K1 |
%0
. !TO Ko K3l H100 K |
%0
L1/ !TO Ko K31 Hz K |

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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MEMO
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{ High-Speed Counter Module DVPO1HC-H/DVP02HC-H

7.1 The Concept of High-Speed Counting Pulses
In the application of controlling step and servo positioning by pulse output, “pulse + direction”,
“forward/reverse running” and “A/B phase” are three most frequently adopted pulse types.
* Pulse+ direction: The 1-phase 1 output type. Pulse (or CLK) is the pulse input signal; DIR controls the

running direction of the step or servo motor.

Pulse_T B B |_

DIR

* Forward/reverse: The 1-phase 2 outputs type. CW is the forward pulses, and CCW is the reverse pulses.
CcW _T
ccw ‘ ‘ |_

* A/B phase: The 2-phase 2 outputs type. A phase and B phase are in quadrature.
A
Al ! L
y

B

The three 1/O pulse types illustrated above are the types adopted in general step or servo controllers.

Therefore, the high-speed counter also support this three types of input pulse signals.

Giving the feedback pulse signals from the encoder of the step or servo controller to the high-speed
counter will obtain the actual number of pulses which can be further used in comparing if the position is
reached or determining if the pulse counting reaches its target, in order to enhance the accuracy of the

positioning.
7.2 Introduction

7.2.1 DVPO1HC-H-H

1. DVPO1HC-H hardware high-speed counting input module is able to accept external counting pulse
signals of 200kHz. DVP-EH series MPU writes or reads the data in DVPO1HC-H through FROM/TO
instructions. There are 32 16-bit registers (CR) in DVPO1HC-H. The 32-bit parameters are composed
of 2 continuous control registers. The module can execute itself after the control registers in the
module are set up.

2.  There are three counting modes (1-phase 1 input, 1-phase 2 inputs or 2-phase 2 inputs, 16-bit or
32-bit) by writing TO instruction into the control register in the module.

3.  The source of input signals can be a 1-phase or 2-phase encoder. The voltage level can be 5V, 12V
or 24V. In addition, DVPO1HC-H offers instruction input terminal (PRESET) and disabling counting
instruction input terminal (DISABLE) for setting up the initial value. When you wire, be sure to
connect 24V, A24+, B24+, P24+, D24+, A12+, B12+, A5+, B5+, P5+ and D5+ to the positive potential,
and 0V, A24-, B24-, P24-, D24-, A12-, B12-, A5-, B5-, P5- and D5- to the negative potential.
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4.

DVPO1HC-H has 2 output points, YHO and YH1. When the present value in the hardware high-speed
counter equals the set value, the corresponding output point will start to execute. The transistors of

the output points are independent and isolated.

7.2.2 DVPO2HC-H

1.

DVPO0O2HC-H hardware high-speed counting input module is able to accept 2 groups of external
counting pulse signals of 200kHZ. DVP-EH series MPU writes or reads the data in DVP02HC-H
through FROM/TO instructions. There are 34 16-bit registers (CR) in DVP02HC-H. The 32-bit
parameters are composed of 2 continuous control registers. The module can execute itself after the
control registers in the module are set up.

There are three counting modes (1-phase 1 input, 1-phase 2 inputs or 2-phase 2 inputs, 16-bit or
32-bit) by writing TO instruction into the control register in the module. The source of input signals can
be a 1-phase or 2-phase encoder. The voltage level can be 24V. In addition, DVP02HC-H offers
instruction input terminal (PRESET) and disabling counting instruction input terminal (DISABLE) for
setting up the initial value.

Sink mode or Source mode are available for the input wiring.

DVPO0O2HC-H has 2 output points, YHO (CHO) and YH1 (CH1). When the present value in the hardware
high-speed counter equals the set value, the corresponding output point will start to execute. The

transistors of the output points are independent and isolated.

7.3 Product Profile and Outline

7.3.1 DVPO1HC-H

30

I

7-2

]
s

82 _E
I EE resss &l
S [ e ]

- EE - — M

TE %E i 82 3

! o i mE

iE 3 E—= g

0 EE ‘a’\ o — o ls

2 55 =k

K
o]

1. DIN rail (35mm)

6. Terminals

2. Connection port for extension unit/module

7. Mounting hole

3. Model name

8. 1/O terminals

4, POWER, RUN, ERROR indicators

9. Mounting port for extension unit/module

5. DIN rail clip

10. RS-485 communication port
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7.3.2 DVPO2HC-H

80

8
| Im
1
[
=[]
1B}
o2
I
=

EC

Unit: mm

| 7 ey [ o o e
zlzz[= ===z

[osis TosiaToso [ -a [ a0 [ ]

- Jisis[isia]te0 [ -

[ T-mHA JrtHA Jr38d [ 1v0 [-0HA JroHA Jo3ud [ ovo [ +a [ Ave |

1. DIN rail (35mm)

6. Terminals

2. Connecting port for extension unit/module

7. Mounting hole

3. Model name

8. 1/0 terminals

4. POWER, RUN, ERROR indicators

9. Mounting port for extension unit/module

5. DIN rail clip

7.4 External Wiring

7.4.1 DVPO1HC-H

1. Wiring for PNP output encoder:

PNP output encoder

01HC High-speed Counter Module

4.7K

4

Z phase
Loy

v —

,,,,,, B-

A24+ o)
Shielded cable /
7,:zphase m?‘ ,,,,,,, /1152: 0.68K
= e JOOOOX ¥
4.7K
B24+ 1%
Shielded cable B12 /
‘%B phase mﬁT ,,,,,,, h 0.68K
W L OUT | B5+ 2

Shielded cable

P+24

e OO0

—
P+5
PRESET i
,,,,,, PRE-
4T ‘ 4.7K
. 4.7K
pisaLe Shielded cable Cacl madis
O000C e
S DIS- T
START

ﬂcc ov
+24V oV

External power suppl
DC5V, 12V, 24V
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Connection
wire

i

I

H"JE’J

Y
YHE‘—"—‘\/\/\/—1
. 1 +24V
Filter
oV —
+24V 4—
DC/DC
+5V
ov +24V

External power supply

DC 12V to 24V
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2. Wiring for NPN output encoder:

NPN output encoder 01HC High-speed Counter Module
‘ 4.7K
A2+
Aphase Shielded cable Al2+
OUT mMm——————— —~~ <A/ 0.68K ’7“
o on At ( | YHO+ |
777777 A- T A
4.7K
1 B24+ A
Shielded cable B12+ Y HO-
%izphase oOUT P 0-~~ ~ B5t 0.68K
— | oB - L
| ‘ 47K
Z phase Shielded cable P24 AN
v ouT R T VAR 0.68K YH1+ P—WA—
- PRESET P 4 u
e A PRE- ¥
4r ‘ 47K
; YH1- [—t
L{ vee ov DISABLEfsTI?Idfeg Eaple D+2a LAk j
D+5 0.68K (‘
DIS- =
+24V
Filter
— oV |[—
+24V €
DC/DC
+5V €
+24V oV oV +24V
Connection
wire
External power supply External power supply
DC5V, 12V, 24V DC 12V to 24V

3. The start-up current for DVPO1HC-H Ipgak = 0.8A; normal working current Iyax = 0.2A (the input voltage
is set as +24V).

4. For example, If the input voltage = 24V, the input current will be 24V/4.7k = 5.1mA, and so on.
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7.4.2 DVPO2HC-H
1. Wiring for PNP output encoder:

PNP output encoder 02HC High-speed Counter Module
A phase ’—L| Shielded cable | 47K
— OUT Y g A0 Mhox |
= L YHO
— o JOO00OC___ ol i Lo
I T =
B phase [——— Shielded cable | 47K _E.D_
— OUT ———~ S A $BO —W\—
M D 00000 G 3
AN S/s0
Z phase Shielded cable | 4.7k
- p_| ouﬂ— P SRR gy PREO YHE"
|PRESET X X X _ 9, X _ X - %Ui
- YH1
H Ve oV bisapLe Shielded cable | 47K 1
——————— DISO —MN?
_______ S/S0 .
—— +24v
START Filter h
- — ov [—
A phase ’—L| Shielded cable 4.7K | |
Y OUT Y $AL
e D 00000 Gl o oo
]. ______ s/s1 ] +5V €—]
B phase - _Sfli(?_ld_e(ic_a_ble | 27K
i e i D 0 000 0 G =~ IR T
joB S/s1 1
......
Z phase __ Shielded cable 47K
‘_\g——| ouT |—‘— ““““ PREL —‘W»j
PRESET TK
! ]_ ______ s/s1
Vce oV Shielded cable | 47K
— M — DIsABLE _Shielded ca v
..... S/s1 TE
START
+24V ov oV +24V
Connection
wire
External power supply External power supply
DC 24V DC 12V to 24V
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2. Wiring for NPN output encoder:

PNP output encoder 02HC High-speed Counter Module
A phase ’—k—‘ Shielded cable | 47K
R OUT Sy »A0 o1
T 00000 G = N ]
------ (N
4]- | Pyl
Shielded cable _| l_
B phase r~ 47K YHO-
— b OUT_| ‘‘‘‘‘‘ ¢$BO
e e OOOQOC | (
] ]. ...... S/S0 1
Z phase Shielded cable | 17K }
= - _ _. YH1+ A
R T e e iy T
PRESET e y N
! ] ______ SIS0 P
‘ : —| YH1- |—<
Ve oV bisasLg Shielded cable | 47K
—————— DISO —‘W»—!
_______ SIS0 7
START] X 1 +24V
> o Filter ov —
Aphase ’—k—‘ Shielded cable - | |
OO e e
OA L DC/DC
______ SISl +5V
Shielded cable |
B phase | 47K
— OUT F——P——m—~~~< S~/ ¢B1 —‘Wv—é
D 00000 G Yoy P
e —m — == T
Z phase Shielded cable 47K
T ey o5 g 00 G IR
IPRESETA AAANN s/s1 ¥
Voo oV Shielded cable | 27K
— H = DISABLE_''€10€d @ DIST |~
ML S/S1 fh
START]
+24v H ov EH MPU ov H +2av
Connection
wire
External power supply External power supply
DC 24V DC 12Vto 24V

3. The start-up current for DVPO2HC-H Ipgak = 0.8A; normal working current Iyax = 0.2A (the input voltage
is set as +24V).

4. The input voltage = 24V, and the input current = 24V/4.7k = 5.1mA

7.4.3 Wiring of Power Supply & Powering Timing
The MPU starts to detect the extension module after it is powered. Therefore, if the external +24V DC
power supply does not enter the HC module, or the power is supplied after the EH MPU detects the extension

module, connection failure will appear. See below for the wiring of power supply and the powering timing.
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*  Wiring of power supply

85~264VAC Power supply
o
Q) ZI AC/DC +24V_EXT
o — +24V input

01HC
+24V_INT
* Power supply timing chart:
AC power input
+24V_INT t1:1~2 seconds
< T >
+24V_EXT t2:1~3 seconds
< e
Initialization of HC is completed t3:0.5~1 second
(supplied by +24V_INT) - i3
Initialization of HC is completed t4:0.5~1 second
(supplied by +24V_EXT) — <« t4
MPU starts to detect t5:2 seconds
extension module. e )

t5
¢ Timing analysis:
+24V_INT as power supply: t5 > t3, power On, and the connection to the HC module is normal.

+24V_EXT as power supply: The HC module utilizes the DC+24V supplied by the power supplier, and
the start-up time t2 is unknown. Therefore, you have to make sure that t2 + t4 < t1 + t5 to ensure that

the MPU is able to detect the connected HC module.
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Input signal

7.5 Specifications

1-phase input

2-phase (A, B) input

Double
frequency

4 times
frequency

Normal
frequency

1 input 2 inputs

Voltage level

DVPO1HC-H:

Terminals [A24+], [B24+]: DC24V £10%

Terminals [P24+], [D24+]: DC12V ~ 24V +10%
Terminals [A12+], [B12+]: DC12V £ 10%

Terminals [A5+], [B5+], [P5+], [D5+]: DC5V +£10%
Select only one suitable voltage level for each “+” signal
(A: A phase, B: B phase, P: preset, D: disable)

DVPO2HC-H:

Terminals [®AOQ], [®BO], [PREQ], [DISO], [®PA1] , ®B1], PRE1], DIS1]: DC24V
+10%

®A: Aphase, ®B: B phase, PRE: preset, DIS: disable

Max. counting
frequency

200kHZ 200kHZ 200kHZ 100kHZ 50kHZ

Pulse form

P | t1: time of rising/falling 0.8us

t2: On/Off pulse width 2.5us

| t3: phase difference between A- and B- phase
lus

PRESET input: input pulse width

DISABLE input: input pulse width

<
=

>

50us

=
= 50us

Counting
specifications

Counting
mode

There are 3 counting modes: counting up/down (A-/B- phase, 2-phase 2 inputs),
forward/reverse pulse (1-phase 2 inputs) and pulse/direction (1-phase 1 input)

DVPO1HC-H:
32-bit mode: -2,147,483648 ~ +2,147,483,647
16-bit mode: 0 ~ 65,535 (upper limit is set in CR#2,3)

Range

DVPO2HC-H:
32-bit mode: -2,147,483648 ~ +2,147,483,647
16-bit mode: 0 ~ 65,535 (upper limit is set in CHO_CR#4,5 and CH1_CR#6,7)

Comparison

DVPO1HC-H:

There are 2 comparison values corresponding to 2 output points, YHO and YH1.
When the present value = set value, the output point will be On by real-time
hardware circuit comparison and output settings.

method

DVPO2HC-H:

There are 2 comparison values. CHO corresponds to YHO, and CH1
corresponds to YH1. When the present value = set value, the output point will
be On by real-time hardware circuit comparison and output settings.

Output signal

Output type

YHO+
YHO+: output point YHO; transistor: collector YHL+
YHO-: output point YHO; transistor: emitter
YH1+: output point YH1; transistor: collector

YH1-: output point YH1; transistor: emitter YHo-

YH1-

Output

5V ~ 30V DC, 0.5A

DVP-PLC

Series connection with

The modules are numbered from 0 to 7 automatically by their distance from the
MPU. Max. 8 modules are allowed to connect to the MPU and will not occupy
any digital 1/0 points.
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Communication mode

1-phase input

Double
frequency

Normal
frequency

2 inputs

2-phase (A, B) input

4 times
frequency

ASCII/RTU mode.
Communication speed: 4,800/9,600/19,200/38,400/57,600 bps.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1),

Rz RTU data format: 8-bit, Even, 1 stop bit (8, E, 1).
RS-485 cannot be used when connected to PLC MPU in series.
P — om0 — ;
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

68-2-27 (TEST Ea)

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

Max. rated power
consumption

Power Supply

24V DC (20.4VDC ~ 28.8VDC) (-15% ~ +20%), 2W; supplied by external power.

7.6 CR (Control Register)

7.6.1 CRin DVPO1HC-H

CR#
Address L?tt(_:getd/ Register content Description
#0 | H415E | O | R | Model name Set up by the system, read only. DVPO1HC-H model code = H'0120
Counti 1-phase 1 input (Software) counting up/down setting
#1 | H415F | X | Riw | ZOUNUNY b0 = 0: counting up
up/down )
b0 = 1: counting down; default = KO
#3 | #2 | Ha160 | x | Rw |[LENGNOTIING 196 it counting mode, default = K65,535
counting
#4 | H4162 | X | R/W | Instruction Default = KO
#5 | H4163 | X | R/W | Counting mode | Range: KO ~ K11, default = KO
#6 ~ #9 Reserved
#11 | #10 | H4168 | X | R/W | Preset value Preset value in the counter; default = KO
#13 | #12 | H416A | X | RIW \\I(;l?ecompanson YHO output comparison value; default = KO
#15 | #14 | H416C | X | RIW \\/(;—Iljecomparlson YH1 output comparison value; default = KO
#16 ~ #19 Reserved
#21|#20 | H4172 | X | Rw | Presnetvaluein | no i = ko.
counter
#23 | #22 | H4174 | X | Rw | MaX Present horuit = ko.
value
#25 |#24 | H4176 | X | Rw | Min- present Default = KO.
value
#26| Ha178 | 0| R |COomparison -l
result
#27 | H4179 | O | R | Action status Counting up/down indication, On/Off status of terminals
#28 Reserved
49| w4178 | x | RW | Errors _Reglster_s for storing all errors. See the table of error stautus for more
information.
#30| H417C | X R | Firmware version| Displaying the current firmware version in hex.
) Communication | For setting up RS-485 communication oaddress
#31| H417D | O | RIW address Range: 01 ~ 255; default = K1

DVP-PLC Application Manual
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CR# Address Lat(;hed/ Register content Description
HW | LW attribute
For setting up communication speed.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1)
RTU data format: 8-bit, Even, 1 stop bit (8, E, 1) Default = H'8002
#32 | H417E | O | R/W | Baud rate b0: 4,800 bps b1: 9,600 bps (default)
b2: 19,200 bps  b3: 38,400 bps
b4: 57,600 bps b5 ~ b14: reserved
b15=0: RTU mode; b15 = 1: ASCII mode (default)
Symbols:
O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)

R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485

The corresponding parameters address H'415E ~ H'417E of CR#0 ~ CR#32 are provided for user to read/write data by RS-485

communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600 bps.

2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit,
Even, 1 stop bit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into
register).

7.6.2 CR in DVPO2HC-H

CR#
Address Lat(;hed/ Register content Description
attribute
HW | LW
#0 | H415E | O | R | Model name Set up by the system, read only. DVP02HC-H model code = H'0220
1-phase 1 input (Software) counting up/down setting. Up: 0, Down: 1
) Counting CHO => b0 = 0: counting up; b0 = 1: counting down
#1 | H415F | X | RIW up/down CH1 => b1 = 0: counting up; b1 = 1: counting down
default = KO
#2 | H'4160 R/W | Instruction Default = KO
#3 | H4161 | X | R/W | Counting mode | Range: KO ~ K11; default = KO
45 | #a | Ha162 | x | Rw |[LENGNOTIING 196 it counting mode, default = K65,535
counting at CHO
47 | #6 | Hatea | x | rw | LENItNOTIING e b counting mode, default = K65,535
counting at CH1
# | #8 | Hales | X | RMW | 25 value at | hoco it = KO
#11 |#10| H4168 | X | RIW Er:fm value at | ot it = ko
#13 | #12 | H416A | X | RIW \T;'Secompa”so” YHO output comparison value at CHO; default = K32,767
#15 | #14 | H416C | X | RIW \T;:ecompa”son YH1 output comparison value at CH1; default = K32,767
#17 | #16 | H416E | X | RIW Eﬁgem value at | o ault = Ko
#19 |#18 | H4170 | X | Rw | MaX. present Default = KO
value at CHO
#21 [#20 | H4172 | X | Rew | Min. present Default = KO
value at CHO
#23 | #22 | H4174 | X | RW Er:fem value at | 5o auit = Ko
#25 [ #24 | Ha176 | X | Rw | MaX. present Default = KO
value at CH1
#27 |#26 | Ha178 | x | Raw | Min- present Default = KO
value at CH1
428 | Ha17A | x | R | SOmparison -
result
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CR#
Address Latc;hed/ Register content Description
HW | Lw attribute
#29| H417B | O R | Action status Counting up/down indication, On/Off status of terminals of CHO and CH1
#30 Reserved
#31| Ha17D | X R | Errors _Reglster_s for storing all errors. See the table of error stautus for more
information.
#32| H417E | O R | Firmware version| Displaying the current firmware version in hex
, Communication | For setting up RS-485 communication oaddress
#33| HAl7F | O | RIW address Range: 01 ~ 254; default = K1
For setting up communication speed.
ASCII data format: 7-bit, Even, 1 stop bit (7, E, 1)
RTU data format: 8-hit, Even, 1 stop bit (8, E, 1) Default = H’8002
#34 | H'4180 | O | R/W | Baud rate b0: 4,800 bps b1: 9,600 bps (default)
b2: 19,200 bps  b3: 38,400 bps
b4: 57,600 bps b5 ~ bl4: reserved
b15=0: RTU mode; b15 = 1: ASCII mode (default)
Symbols:
O: latched

X: non-latched (available when using RS-485 communication, not available when connected to MPU)

R: Able to read data by FROM instruction or RS-485 communication

W: Able to write data by using TO instructions or RS-485

The corresponding parameters address H'415E ~ H'4180 of CR#0 ~ CR#34 are provided for user to read/write data by RS-485

communication.

1. Supports communication baud rate: 4,800, 9,600, 19,200, 38,400, 57,600 bps.

2. Modbus ASCII/RTU communication protocols: ASCII data format (7-bit, Even, 1 stop bit (7,E,1),); RTU data format (8-bit, Even,
1 stop bit (8,E,1)).

3. Function: H'03 (read many data from register); H'06 (write 1 word datum into register); H'10 (write many word data into

register).

7.6.3 Explanation on CR

CR#0: Model name

[Explanation]
1. DVPO1HC-H model code = H'0120.
2. DVPO2HC-H model code = H'0220.

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

CR#1: Counting up/down

[Explanation]

1-phase 1 input (Software) counting up/down mode
= For DVPO1HC-H:
1. b0 of CR#1 is for setting up counting up or counting down. b0 = 0: counting up; b0 = 1: counting down.

2. Default = KO, counting up
= For DVPO2HC-H:
1. b0 of CR#1 is for setting up counting up or counting down of CHO. b0 = 0: counting up; b0 = 1:

counting down.

2. bl of CR#1 is for setting up counting up or counting down of CH1. b1 = 0: counting up; bl = 1:

counting down.

3. Default = KO, counting up

DVP-PLC Application Manual
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7-12

CR#2, 3: Length of ring counting/insturciton/counting mode

[Explanation]

The definitions of CR#2, #3 for DVPO1HC-H and DVP02HC-H are different.

= For DVPO1HC-H:

CR#2, #3: Length of ring counting

1.  16-bit counting mode. Default = K65,535

2.  Range: K2 ~ k65,535.

3. See the figure below for how the present value changes when the length of ring counting is set as

K200.
w L L 1 1
198 199 0 1 Counting up: present value 199+1=0
pown .+ L4 [ 4 [+ | Counting down: present value 0-1=199
1 0 199 198
4. Notes:

* The CR has to be written in in 32-bit mode.
* The CR can only be written in when the value to be written in is bigger than or equals the present
value.
* The CR can only be set up when the counter stops counting, or the counting mode is 16-bit mode.
= For DVPO2HC-H:
CR#2: Instruction.
1. The settings of instruction parameters for CHO and CH1 (Default = KO).

CR#2 ‘0’ (Off) ‘1’ (On) CR#2 ‘0’(Offf  ‘1'(On)

0| ountng atCHO | Caunnga1CH0 | |y

bl (F;irse:;tegt CHO Z;Z%Téc?t CHO b8 N/A Reset YHO output
b2 inl;;)b?:épm Z::b%:jtput b9 N/A Set up YHO output
b3 Reserved b10 N/A Reset YH1 output
b4 dclgggf'e” 192 CH1 gﬁ:&iﬁg atCHL 11 pqq N/A | Setup YH1 output
b5 girseaskitegt CH1 E;gi?égt CH1 b12 N/A Reset error flag

% | doabled | ensbled | | bis Reserved

* When b0 is set as 1, terminal DIS of CHO will be Off. The counter will allow input pulse signals.
* When bl is set as 0, terminal PRE of CHO will be disabled.

* When b2 is set as 1, YHO (CHO hardware comparison output) will be enabled.

* When b4 is set as 1, terminal DIS of CH1 will be Off. The counter will allow input pulse signals.
* When b5 is set as 0, terminal PRE of CH1 will be disabled.

* When b6 is set as 1, YH1 (CH1 hardware comparison output) will be enabled.

* When b8 is set as 1, YHO output will be reset to Off.

* When b9 is set as 1, YHO output will be set as On.
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* When b10 is set as 1, YH1 output will be reset to Off.

* When bllis set as 1, YH1 output will be set as On.

* When b12 is set as 1, all error flags (CR#31) will be reset.

2. Notes:

¢ After setting up CR#2 is completed, b8 ~ b12 will be automatically reset to 0.

¢ Before setting up the counting mode in CR#3, you have to disable the counting first (set b0, b4 of

CR#2 as 0).

CR#3: Counting mode (KO ~ K11).

1.  The counting mode of CHO is set by b3 ~ b0 of CR#3, and the counting mode of CH1 is set by b7 ~
b4 of CR#3. Default = KO.

CHO_CR#3 (b3 ~ b0)

Counting mode

CH1_CR#3 (b7 ~ b4)

32-bit 16-bit 32-bit 16-bit
Normal frequency , , , )
(1 edge counting) KO (H'0) K1(H'1) KO (H'0) K1 (H'1)
2-phase 2 | Double frequency , , , ,
inputs (2 edge counting) K2 (H'2) K3 (H'3) K2 (H'2) K3 (H'3)
4 times frequency , , ,
(4 edge counting) K4 (H4) K5 (H'S) K4 (H'4) K5 (H'S)
1-phase 2 | Up/down , , , ,
inputs (add/subtract pulse) K6 (H'6) K7 (H7) K6 (H'6) K7(H7)
1-phase 1 | Up/down (hardware) *1 K8 (H'8) K9 (H'9) K8 (H'8) K9 (H'9)
Input Up/down (software) *2 K10 (H'A) K11 (H'B) K10 (H'A) K11 (H'B)
*1: Counting up/down is controlled by external input control.
*2: Counting up/down is controlled by internal control register CR#1.
2. Counting mode KO ~ K11
¢ 2-phase 2 inputs (KO ~ K5)
Normal frequency (KO, K1)
A input—T—I—T—| m
B input _|_|_|_|
Presentvalue o 1 2 2 1 0
Double frequency (K2, K3)
B input
Presentvalue 01 2 3 4 3210
4 times frequency (K4, K5)
o I I ) S N
B input m—i mL
Present value 012345678 76543210
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¢ 1-phase 2 inputs (K6, K7)

Counting up pulses
Ainput—T—U—U—LT—I_T—I—
. —I_T—I_T—Ij—lj Counting down pulses
B input

2 3 3 3 2 1 0

Present value 1

¢ 1-phase 1 input (K8 ~ K11)

Counting up/down controlled by external input | Counting up/down controlled by internal CR
(K8, K9) (K10, K11)

Ainput M CR#1 KO ‘ K1
B input Off (counting up) ‘ On (counting down) Ainput JUT—T—UUITL

Counting up Counting down Counting up Counting down

Present ﬂ Present ﬂ
value value

3. 16-bit mode
* When in 16-bit counting mode, all present values will be positive values. Range: 0 ~ 65,535. When
overflow occurs during the counting, the present value will turn from upper limit to 0, or O to upper

limit. The upper limit of CHO is set in CR#5, #4, and the upper limit of CH1 is set in CR#7, #6.

counting length
CHO:CR#5, #4
0 CH1:CR#7, #6

4,  32-bit mode
* When in 32-bit counting mode, the counting range will be -2,147,483,648 ~ 2,147,483,647. When

overflow occurs during the counting, the present value will turn from upper limit to lower limit, or
lower limit to upper limit. The upper limit is fixed at +2,147,483,647 and lower limit at
-2,147,483,648.

upper limit
+2,147,483,647

-2,147,483,648
lower limit

5. Notes:

* The CR can only be written in when the countings at CHO and CH1 are disabled (b0_CR#2 =0,
b4 _CR#2 = 0).

* After the CR is written, some CRs will be initialized, i.e. CR#1 = 0, CR#4, #5 = 65,535, CR#6, #7 =
65,535, CR#8, #9 = 0, CR#10, #11 = 0, CR#12, #13 = 32,767, CR#14, #15 = 32,767, CR#16, #17 =
0, CR#18, #19 = 0, CR#20, #21 = 0, CR#22, #23 = 0, CR#24, #25 = 0, CR#26, #27 = 0.
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CR#4, 5: Instruction/counting mode

[Explanation]

The definitions of CR#4, #5 for DVPO1HC-H and DVP0O2HC-H are different.

= For DVPO1HC-H:
CR#4: Instruction

1. The settings of instruction parameters (Default = KO0).

CR#2 ‘0’ (Off) ‘1’ (On) CR#2 ‘0’ (Off) ‘ ‘1’ (On)

Counting Counting

b0 disabled enabled b8 N/A Reset error flag
YHO output YHO output

bl disabled enabled b9 N/A Reset YHO output
YH1 output YHZloutput

b2 disabled enabled b10 N/A Reset YH1 output
YHO/YH1 YHO/YH1

b3 enabled enabled b1l N/A Set up YHO output
independently interactively

b4 Preset disabled | Preset enabled b12 N/A Set up YH1 output

b13 ~
b5 ~ b7 Reserved b15 Reserved

* When b0 is set as 1, terminal DIS will be Off. The counter will allow input pulse signals.

* When bl is setas 1, YHO (hardware comparison output) will be enabled.

* When b2 is setas 1, YH1 (hardware comparison output) will be enabled.

* When b3 is setas 1, YHO and YH1 outputs will be interlocked, i.e. when YHO = On, YH1 will be
Off and when YH1 = On, YHO will be Off. When b3 is set as 0, YHO and YH1 outputs will work
independently.

* When b4 is set as 0, terminal PRE will be disabled.

* When b8 is set as 1, all error flags (CR#29) will be reset.

* When b9 is set as 1, YHO output will be reset to Off.
¢ When bl0is setas 1, YH1 output will be reset to Off.
* When b1l is set as 1, YHO output will be set as On.

* When bl2 is set as 1, YH1 output will be seet as On.

e After setting up CR#2 is completed, b8 ~ b12 will be automatically reset to 0.

¢ Before setting up the counting mode in CR#5, you have to disable the counting first (set b0 of
CR#4 as 0).
CR#5: Counting mode (KO ~ K11) (Default = K0)

1. The counting mode is set by b3 ~ b0 of CR#5.

inputs

Counting mode

CR#5 (b3 ~ b0)

32-bit 16-bit
Normal frequency , ,
(1 edge counting) KO (H'0) K1 (H'1)
Double frequency , '
(2 edge counting) K2 (H2) K3 (H'3)
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Counting mode

CR#5 (b3 ~ b0)

32-bit 16-bit
4 times frequency , ,
(4 edge counting) K4 (H4) K5 (H'5)
1-phase 2 | (Up/down) , ,
inputs (add/subtract pulse) K6 (H'6) K7 (H'7)
1-phase 1 Up/down (hardware) *1 K8 (H'8) K9 (H'9)
Input Up/down (software) *2 K10 (H'A) K11(H'B)

*1: Counting up/down is controlled by external input.
*2: Counting up/down is controlled by internal control register CR#1.

Counting mode KO ~ K11
* 2-phase 2 inputs (KO ~ K5)

B phase input = Off: Counting up when A phase input goes from Off to On.
B phase input = Off: Counting down when A phase input goes from On to Off.
Normal . l l
frequency Ainput
(KO, K1)
B input LJ
Presentvalue o 1 2 2 1 0
B phase input = Off (On): Counting up when A phase input goes from Off to On (On to
Off)
B phase input = Off (On): Counting down when A phase input goes from On to Off
Double (Off to On) mj
frequency .
(K2, K3) Ainput
B input AAAJAWAJAW
Presentvalue 01 2 3 4 3210
. Ainput f_l_j_l f_l_f_l
4 times
frequency
(K4, K5) B input _ﬂ_ﬂ ﬂ_T—l
Presentvalue 012345678 76543210
¢ 1-phase 2 inputs (K6, K7)
Ainput Counting up pulses
B input Counting down pulses
Present value 1 2 3 3 3 2 1 0
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¢ 1-phase 1 input (K8 ~ K11)

Counting up/down controlled by external Counting up/down controlled by internal
(hardware) input (K8, K9) (software) CR (K10, K11)

Ainput —T—U—I_T—I—T—U—I_T—I_ CR#1 KO ‘ K1
B input Off (counting up) ‘ On (counting down) Ainput JUM—UUITL

counting up counting down counting up counting down

\
Presentﬁ_l_l_\l_l‘i Present ﬁ_l—x_‘l
value value

3. 16-bit mode

* When in 16-bit counting mode, all present values will be positive values. Range: 0 ~ 65,535. When
overflow occurs during the counting up, the present value will turn from upper limit to 0. When
overflow occurs during the counting down, the present value will turn from O to upper limit. The
upper limit is set in CR#3, #2.

counting length
CR#3, #2
O ¢
4. 32-bit mode

* When in 32-bit counting mode, the counting range will be -2,147,483,648 ~ 2,147,483,647. When

overflow occurs during the counting up, the present value will turn from upper limit to lower limit.

When overflow occurs during the counting down, the present value will turn from lower limit to upper
limit. The upper limit is fixed at +2,147,483,647 and lower limit at -2,147,483,648.

upper limit
+2,147,483,647

A A

-2,147,483,648
lower limit

5. Notes:
* The CR can only be written in when the counting is disabled (b0_CR#4 = 0).
* After the CR is written, some CRs will be initialized, i.e. CR#1 = 0, CR#2, #3 = 65,535, CR#10 = 0,
CR#12, #13 = 32,767, CR#14, #15 = 32,767, CR#20, #21 = 0, CR#22, #23 = 0, CR#24, #25 = 0.

= For DVPO2HC-H:

CR#4, #5: Length of ring counting at CHO

1. 16-bit counting mode. Default = K65,535.
2. Range: K2 ~ k65,535.

3. See the figure below for how the present value changes when the length of ring counting is set as K200.
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4.

e 1+ Lt [t Lt [
1

198 199 0 Counting up: present value 199+1=0
oown & L% L+ L%t [ Counting down: present value 0-1=>199
1 0 199 198
Notes:

* You have to write in values in 32-bit by using DTO instruction.

* Writing in values is only allowed whtn the value to be written in is bigger than or equals the present
value.

* The setting up is only allowed when the counter stops couonting and the counting mode is a 16-bit

one.

CR#6, 7: Length of ring counting at CH1 (for DVPO2HC-H)

[Explanation]

1.
2.
3.

16-bit counting mode. Default = K65,535.

Range: K2 ~ K65,535.

See the figure below for how the present value changes when the length of ring counting is set as
K30,000..

op Y Lt Lt Lt

29,998 29,999 0 1 Counting up: present value 29,999+1=>0
oown 1 L%t [t |_t [_ Countingdown: presentvalue 0-1=29,999
1 0 29,999 29,998

Notes:

* You have to write in values in 32-bit by using DTO instruction.

¢ Writing in values is only allowed when the value to be written in is bigger than or equals the present
value.

* The setting up is only allowed when the counter stops couonting and the counting mode is a 16-bit

one.

CR#8, 9: Preset value at CHO (for DVPO2HC-H)

[Explanation]

1.
2.

CR#8 is for lower word, and CR#9 is for upper word (Default = KO0).
When the external PREO signal goes from Off to On, the contents in CR#9, #8 will be written into
CR#17, #16 (present value at CHO).

Note: Writing in preset value in 16-bit mode will clear CR#9 to 0.

CR#10, 11: Preset value at counter

[Explanation]

1.
2.

CR#10 is for lower word, and CR#11 is for upper word (Default = KO0).
Note: Writing in preset value in 16-bit mode will clear CR#11 to 0.
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= For DVPO1HC-H:

CR#10, #11: Preset values at the counter

When the external PRE signal goes from Off to On, the contents in CR#11, #10 will be written into CR#21,
#20 (present value at the counter).

= For DVPO2HC-H:

CR#10, #11: Preset values at CH1

When the external PRE1 signal goes from Off to On, the contents in CR#11, #10 will be written into CR#23,
#22 (present value at CH1).

CR#12, 13: YHO comparison value

[Explanation]

= For DVPO1HC-H:

1. CR#12, #13 are for YHO output comparison value. CR#12 is for lower word, and CR#13 is for upper
word (Default = K32,767).

2. When the present value in the counter equals YHO comparison value, YHO output will be On and

latched. You can use b9 of CH#4 to clear the output points.

Presentvalue Presentvalue

/ Comparison Comparison

I
| value \\ value
! !
! !

Preséntvalue

Presentvalue
|

| CR#4 | CR#4
| b9 SET | b9 SET
A \ A v

3. Notes:
* |fyou use PRESET or TO instruction to make the present value equal YHO comparison value,
YHO output will be Off. Only when the counting (+1 or -1) occurs will the present value be
compared with the set value. When the two values are equal, the output point will immediately be
On.
e Writing in YHO comparison value in 16-bit mode will clear CR#13 to O.
= For DVPO2HC-H:
1. CR#12, #13 are for YHO output comparison value of CHO. CR#12 is for lower word, and CR#13 is for
upper word. (Default = K32,767).
2.  When the present value in the counter equals YHO comparison value, YHO output will be On and

latched. You can use b8 of CR#2 to clear the output points.

Presentval Presentvalue
Comparison Comparis on
i value i value

<

Presentvalue Presentvalue

3 3
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3. Notes:
¢ If you use PRESET or TO instruction of CHO to make the present value equal comparison value,
YHO output will be Off. Only when the counting (+1 or -1) occurs will the present value be
compared with the set value. When the two values are equal, the output point will immediately be
On.
¢ Writing in YHO comparison value in 16-bit mode will clear CR#13 to 0.

CR#14, 15: YH1 comparison value

[Explanation]

= For DVPO1HC-H:

1. CR#14, #15 are for YH1 output comparison value. CR#14 is for lower word, and CR#15 is for upper
word (Default = 0).

2. When the present value in the counter equals YH1 comparison value, YH1 output will be On and

latched. You can use b10 of CR#4 to clear the output points.

Presentvalue Presentvalue
Comparison Comparison
value \ value
Presentvalue Presentjyalue
CR#4 CR#4
b10SET b10SET
A v A A 4

3. Notes:
* If you use PRESET or TO instruction to make the present value equal YH1 comparison value,
YH1 output will be Off. Only when the counting (+1 or -1) occurs will the present value be
compared with the set value. When the two values are equal, the output point will immediately be
On.
¢ Writing in YH1 comparison value in 16-bit mode will clear CR#15 to 0.
= For DVPO2HC-H:
1. CH#14, #15 are for YH1 output comparison value of CH1. CR#14 is for lower word, and CR#15 is for
upper word. (Default = K32,767).
2. When the present value in the counter equals YH1 comparison value, YH1 output will be On and

latched. You can use b9 of CH#2 to clear the output points.

Presentvalue Presentvalue

Comparison Compatrison
value \ value
Presentvalue Presentvalue
CR#2b9 SET (CHO) CR#2Db9 SET (CHO)
A v A \ 4
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3. Notes:

* If you use PRESET or TO instruction of CHO, CH1 to make the present value equal comparison
value, CHO_YHO and CH1_YH1 will be Off. Only when the counting (+1 or -1) occurs will the
present value be compared with the set value. When the two values are equal, the output point
will immediately be On.

e Writing in YHO comparison value in 16-bit mode will clear CR#13 to 0. Writing in YH1 comparison
value in 16-bit mode will clear CR#15 to 0.

CR#16, 17: Present value at CHO (for DVP0O2HC-H)

[Explanation]
1. CR#16is for lower word, and CR#17 is for upper word. (Default = KO).
2. Notes:
*  Write in values in 32-bit.
* In 16-bit mode, the value written in should be smaller than the length of ring counting of CHO
(CR#4, #5)

¢ In 16-bit mode, writing in present value of CHO will clear CR#17 to 0.

CR#18, 19: Maximum present value at CHO (for DVP0O2HC-H)

[Explanation]
1. CH#18 s for lower word, and CH#19 is for upper word. (Default = KO0).

2. CR#18, #19 record the maximum value ever counted in the counter at CHO.

CR#20, 21: Present value/minimum present value at CHO

[Explanation]

The definitions of CR#20, #21 for DVPO1HC-H and DVP02HC-H are different.
= For DVPO1HC-H:
CR#20, #21: Present value.
1. CR#20is for lower word, and CR #21 is for upper word. (Default = KO0).
2. Notes:
*  Write in values in 32-bit.
* In 16-bit mode, the value written in should be smaller than the length of ring counting of CH1
(CR#2, #3).
* In 16-bit mode, writing in present value will clear CR#21 to 0.
= For DVPO2HC-H:
CR#20, #21: Minimum present value at CHO
1. CR#20is for lower word, and CR#21 is for upper word. (Default = KO0).
2.  CR#20, #21 record the minimum value ever counted in the counter at CHO.
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CR#22, 23: Maximum present value/present value at CH1

[Explanation]

The definitions of CR#22, #23 for DVPO1HC-H and DVP0O2HC-H are different.
= For DVPO1HC-H:
CR#22, #23: Maximum present value
1. CR#22is for lower word, and CR #23 is for upper word. (Default = KO).
2. CR#22, #23 record the maximum value ever counted in the counter.
= For DVPO2HC-H:
CR#22, #23: Present value at CH1.
1. CR#22is for lower word, and CR#23 is for upper word. (Default = KO).
2. Notes:

*  Write in values in 32-bit.

* In 16-bit mode, the value written in should be smaller than the length of ring counting of CH1

(CR#6, #7).
* In 16-bit mode, writing in present value of CH1 will clear CR#23 to 0.

CR#24, 25: Minimum present value/maximum present value at CH1

[Explanation]

The definitions of CR#24, #25 for DVPO1HC-H and DVP0O2HC-H are different.
= For DVPO1HC-H:

CR#24, #25: Minimum present value.

1. CR#24is for lower word, and CR#25 is for upper word. (Default = KO)

2. CR#24, #25 record the minimum value ever counted in the counter

= For DVPO2HC-H:

CR#24, #25: Maximum present value at CH1.

1. CR#24is for lower word, and CR#25 is for upper word. (Default = KO)

2. CR#24, #25 record the maximum value ever counted in the counter at CH1.

CR#26, 27: Comparison result/action status/minimum present value at CH1

[Explanation]

The definitions of CR#26, #27 for DVPO1HC-H and DVPO2HC-H are different.
= For DVPO1HC-H:

CR#26: Comparison result.

The comparison result of the present value in the counter and set values in YHO and YH1:

7-22

CR#26 ‘0’ (Off) ‘1’ (On) CR#26 ‘0’ (Off) ‘1’ (On)
o]0) SV=PV SV <PV b4 SV=PV SV <PV
YHO| bl SV+#PV SV =PV YH1 | b5 SV+#PV SV =PV
b2 SV=PV SV > PV b6 SV=PV SV > PV

b3 Reserved b7 ~ b15 Reserved

PV: present value; SV: set value
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CR#27: Action status.
The indication of counting up/down and terminal status (On/Off):

CR#27 ‘0’ (Off) ‘1’ (On) CR#27 ‘0" (Off) ‘1’ (On)
b0 - Counting up b5 DIS input Off DIS input On
bl - Counting down b6 YHO output Off | YHO output On
b2 A input Off Ainput On b7 YH1 output Off | YH1 output On
b3 B input Off B input On b8 ~ b15 Reserved
b4 PRE input Off PRE input On

® For DVPO2HC-H:
CR#26, #27: Minimum present value at CH1
1. CR#26 is for lower word, and CR#27 is for upper word. (Default = K0)

2. CR#26, #27 record the minimum value ever counted in the counter at CH1.

CR#28: Comparison result (for DVP0O2HC-H)

[Explanation]
The comparison result of the present value in the counter at CHO, CH1 and set values in YHO, YH1.:

CR#28 ‘0’ (Off) ‘1’ (On) CR#28 ‘0’ (Off) ‘1’ (On)
b0 SV=PV SV <PV b4 SVz=PV SV < PV
YHO _ YH1 _
(CHO) bl SV#PV SV =PV (CH1) b5 SV#PV SV =PV
b2 SV=PV SV > PV b6 SV=PV SV > PV
b3 Reserved b7 ~ b15 Reserved
PV: present value; SV: set value
CR#29: Error status/action status
[Explanation]
The definitions of CR#29 for DVPO1HC-H and DVPO2HC-H are different.
= For DVPO1HC-H:
CR#29: Error status.
The data registers for storing all error statuses.
CR#29 Error status
bl ~ b3, b7 ~ b15| Reserved
b4 CR# designated by FROM/TO instruction exceeds the range.
Overflow when the present value in counting up exceeds the upper limit.
b5 (The upper limit for 16-bit mode is stored in CR#2. The upper limit for 32-bit mode is
K2,147,483,647.)
Overflow when the present value in counting down falls below the lower limit.
b6 (The lower limit for 16-bit mode is 0. The lower limit for 32-bit mode is
K-2,147,483,648.)

= For DVPO2HC-H:
CR#29: Action status.
The indication of counting up/down and terminal status (On/Off) of CHO (b0 ~ b6) and CH1 (b8 ~ b14):
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CR#29_CHO ‘0’ (Off) ‘1’ (On) CR#29_CH1 ‘0’ (Off) ‘1’ (On)
Counting up Counting
b0 - b8 -
(Up_0) up(Up_1)
Counting down Counting down
bl - b9 -
(Dn_0) (On_1)
b2 A0 input Off AO input On b10 Al input Off Al input On
b3 BO input Off BO input On b1l B1 input Off B1 input On
b4 PREO input Off | PREO input On b12 PREZ1 input Off | PREL input On
b5 DISO input Off | DISO input On b13 DIS1 input Off | DIS1 input On
b6 YHO output Off | YHO output On b14 YH1output Off | YH1 output On
b7 Reserved b15 Reserved

CR#30: Firmware version (for DVPO1HC-H)

[Explanation]

The firmware version is displayed in hex, e.g. V1.00 is indicated as H’'0100.

CR#31: Communication address/error status

[Explanation]

The definitions of CR#31 for DVPO1HC-H and DVP0O2HC-H are different.

= For DVPO1HC-H:

CR#31: Communication address

For setting up RS-485 communication address. Range: 01 ~ 255; default = K1.
= For DVPO2HC-H:

CR#31: Error status

The data register for storing all error statuses.

CR#31 Error status

Overflow when the present value in CHO counting up exceeds the upper limit.

b0 (The upper limit for 16-bit mode is stored in CR#2 and CR#5. The upper limit for
32-bit mode is K2,147,483,647.)

Overflow when the present value in CHO counting down falls below the lower limit.
bl (The lower limit for 16-bit mode is 0. The lower limit for 32-bit mode is
K-2,147,483,648.)

Overflow when the present value in CH1 counting up exceeds the upper limit.

b2 (The upper limit for 16-bit mode is stored in CR#6 and CR#7. The upper limit for
32-bit mode is K2,147,483,647.)

Overflow when the present value in CH1 counting down falls below the lower limit.

b3 (The lower limit for 16-bit mode is 0. The lower limit for 32-bit mode is
K-2,147,483,648.)
b4 ~ b5 Reserved
b6 CR# designated by FROM/TO instruction exceeds the range.
b7 The setting of RS-485 communication (CR#33, CR#34) is incorrect.
b8 ~ b15 Reserved
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CR#32: Communication speed (baud rate) setting/firmware version

[Explanation]

The definitions of CR#32 for DVPO1HC-H and DVP02HC-H are different.
= For DVPO1HC-H:
CR#32: Baud rate

1. The setting of RS-485 communication speed, available in 4,800, 9,600, 19,200, 38,400 and 57,600bps

(bps stands for bits per second). Default = H'8002.

2. The format of ASCII data is 7 bits, Even, 1 stop bit (7, E, 1); the format of RTU data is 8 bits, Even, 1 stop

bit (8, E, 1).
CR#32 Baud rate CR#32 Baud rate
bo=1 4,800bps b4=1 57,600bps
bl=1 9,600bps b5 ~ b14 Reserved
b2=1 19,200bps b15 b15 = 1: ASCII, b15 =0: RTU
b3=1 38,400bps

= For DVPO2HC-H:

CR#32: Firmware version
The firmware version is displayed in hex, e.g. V1.00 is indicated as H’0100.

CR#33: Communication address setting (for DVP02HC-H)

[Explanation]
The setting of RS-485 communication address. Range: 01 ~ 254. Default = K1.

CR#34: Communication speed (baud rate) setting (for DVPO2HC-H)

[Explanation]
1. Baud rate could be 4,800, 9,600, 19,200, 38,400, 57,600 bps. Default is H'8002.

2. The format of ASCIl data is 7 bits, Even, 1 stop bit (7, E, 1); the format of RTU data is 8 bits, Even, 1 stop

bit (8, E, 1).
CR#32 Baud rate CR#32 Baud rate
b0=1 4,800bps b4=1 57,600bps
bl=1 9,600bps b5 ~ bl14 Reserved
b2=1 19,200bps b15 b15 =1: ASCIl, b1l5 =0: RTU
b3=1 38,400bps

7.7 The Applications

7.7.1 1-phase 1 Input Counting Up/Counting Down. Take DVPO1HC-H as Example:

1. Description
¢ Set CR#4 to KO (H'0) to disable the counting of DVPO1HC-H.
e Set CR#5 to K11 (H'B) to enter 1-phase 1 input 16-bit mode.

¢ Set CR#1 to decide counting up or counting down. (Default = counting up)
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* Enable the counter.
2. Devices
e X0 = On: Enable the counter
¢ X0 = Off: Stop counting
¢ X1 = On: Clear the present value after the counting is completed.
¢ X2 =0n: DVP32EHO0T MPU outputs 1-phase 1 pulse signals from YO to A-phase input of
DVPO1HC-H.
3. Wiring

DVP-EH MPU

4. Program explanation
¢  When PLC goes from STOP to RUN, set CR#4 to KO (H'0) to disable the counter.
¢ Set CR#5to K11 (H'B), i.e. 1-phase 1 input 16-bit mode.
¢ Set CR#1 to decide counting up or counting down. (Default = KO, counting up).
*  When X0 = On, the counter will be enabled and start to count.
* When X0 = Off, the counter will be disabled.
¢ After the counting is completed, turn On X1 to clear the “present value” recorded in CR#20.
¢ On/Off of X2 decides whether DVP-EH PLC offers 200kHZ output (5,000 pulses).
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5. Program example

Ladder diagram: Explanation:
M1002 . .
— + TO KO K4 KO K1 Disable the counting of the counter.
TO KO K5 K11 K1 Set to 1-phase 1 input 16-bit mode.
TO KO K1 KO K1 Set to counting up or counting down
X0
—N—— TO KO K4 K1 K1 Enable the counting of the counter.
X0
—H— TO KO K4 KO K1 The counting stops.
X1 )
— ——— DTO KO K20 KO K1 Clear “present value” recorded in CR#20.
M1000 i
1 —— DFROM| KO K20 DO K1 Read “present value” recorded in CR#20
X2 )
— F—— DPLSY |K200000 K5000 YO DVP-EH outputs counting pulses.
END

7.7.2 How to Set the Module Wizard in WPLSoft

1. Open WPLSoft and click on i

Ladder Diagram Toolbar -E|

HETHRRYR S MR Bal pm~B%Om b 1w

2. You will see the “Auxiliary Design of Extension Module” window. Click on NO. “0” and select
“DVPO1HC High-Speed Counter Module”.

MO, Extension Module Type

¥ 0 |[DYFOLHC High-peed Counter Madule -] setup

rz | _J o

s I 1AD Anaog Input Modul _] Setug

& | _J e

rz I _J Sety
Reset All 8]:4 Cancel
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3.  You will then see this window.

Z DYPDIAC High-Speed Connter Module

A ) I~ Read Register (Generate FROM Instruction) Instruction List
#1 p Counting Up/Down Mode r

#1-3  Fing Counting Length

4 Instraction Read Instruction

#5  Betup Counting Mode

#10.11 Preset Vahue Lo =] [

#12-13 YH Compatison Value

#1415 ¥L Comparison Value

#20-21 Present Value of Counter | J | j|
#22-27 Max Counted Value
#2425 Min Counted Value
#26  Comparison Fesult
#17  Action 3tatus

#19  Error Status

#30  System Version

Ml Ll

.

=

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

| peevien|
oK | Cancsl |

4. Next, let's take 7.7.1 1-phase 1 input counting up/counting down as example.

Step 1: Select “#4 Instruction”.

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

Step 3: Set Bit0~Bit3 and Bit4~Bit9 to “Preset Disable”.

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#4 is

completed.
£ DYPDINC High-Speed Comter Moduls X
g? gﬂSdEICNO- _— - ™ Read Register (Generate FROM Instraction) Instruction List
etup Counting TpDiown hade r D w100z
] : Read Instruction TO K K4 HO000 K1
i P g Step5
H10-11 Preset Value Stepl Lo =] \ = P
#12-13 YH Comparison Value
#1415 YL Comparison Vahe
#20-21 Present Value of Counter | J | j| J
#2223 Mlax. Counted Value =
#2425 Min Counted Value j‘
#26  Comparison Result
HIT - Action Status I Write Register (Generate TO Instruction) Step2 i
#29  Error Status I Instruction of Pulse Execution ﬁ
#30 System Version
Conditios &
o ~|m |00z =
Eit0 - Bit3 Bitd, Bitd - Bii% l Bitll - Bitl2
@+ Preset Disable (" Preset Enahle
+ HotDefined
" Clear Erroneous CR#ID Status
+ Mot Defined " Reset YHO Step 3
Click "Add to List" to generate program codes.
. LD 11002 | | |
Freview  ||ITO KD K4 HO00O KL
steps__ % | Cancel |

5. Setting up CR#5 is similar to the setup pf CR#4.
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Step 1: Select “#5 Setup Counting Mode”.

Step 2: Check “Write Register” to generate TO instruction. Set the condition as “LD X0".
Step 3: Set the Counter Mode to “16 bit”, “1-Phase 1-Input” and “Up/down count is controlled by

register”

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#5 is

completed.

|#0 ModelNo. I Read Register (Generate FROM Instruction) Instruction List
|#1  Betup Counting Up/Down Mode I Instruction of Pulse Exeoutin
L5 s i Length Instruction of Pulse Exeoutin 1D 11002
w NI ‘Read Instrustion- TOKIKAHIIN K]
¥ ILDXO |
‘ ) _H = ‘ :Jj TOKOESKEIL KL
#1213 YHCompatisonValue ~ St€P 1 o S Step 5
#1415 VL Comparison Value IR S -
#20-21 Present Value of Counter | ) _j | j] _]
#22-23 Max Counted Value - Ta
#2425 Min Counted Vale SRR j'
#26  Compatison Result |
#37  Action Status ¥ Write Register (Jenerate TO Instraction)
#29  Ewor3tatus I Instruction of Pulse Exscution {}
#30  Bystem Version
Condition @
o =z =lp ~||Step2 |
“Counter Mode
* 16 bit " 3zhit
]I—Phase 1-Input j
1Upfdown count iz controlled by register LJ Step 3
Click "Add to List" to genetate program cofles
FPreview  |ITOKOKSKILKL
AddtoList Step4 0K | Cancel |

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 mod

& Auxiliary Design of Extension Module EEx
HO, Extension Module Type
¥ 0 ||DVPOIHC High-Speed Counter Moduls | setup
v i ||[DVP044D Andog Input Module | Betup
rz | =l
| =l
ra | =l
| =l
re | =l
7 | J
Reset All QK Cancel

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

ules.
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%r WPL Editor - [Ladder Dingrom Mode]

E FileiF) EditE) Compileril) Comments(b) Search(®) View(V) Communication(T) Optonsi®) Window{W) Help(H) — | & x
DBEEw X WHER T @ hEREREKEECD Y = i g &
— ; 4o
HUEBMOROR SRR K e~ B%Om o LW
002 R
| [ro Ko K4 Ho K1 |
hi)
| [ro K0 Ks K11 2 |
v
< >
Replace Eaow: 7, Col: 5 21415872 Steps EH/EHZEY ¥

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

7.7.3 1-phase 2 Inputs Counting Up/Counting Down. Take DVPO1HC-H as Example:
1. Description
¢ Set CR#4 to KO (H'0) to disable the counting of DVPO1HC-H.
¢ Set CR#5 to K7 (H'7) to enter 1-phase 2 inputs 16-bit mode.
* Enable the counter.
2. Devices
¢ X0 = On: Enable the counter
¢ X0 = Off: Stop counting
¢ X1 =On: Clear the present value after the counting is completed.
¢ X2 =0n: DVP32EHOOT MPU outputs pulses from YO to A-phase input of DVPO1HC-H.
¢ X3 =0n: DVP32EHOOT MPU outputs pulses from Y2 to B-phase input of DVPO1HC-H.
3. Wiring

DC24Vv

GND
Power supply

DVPO1HC-H

DVP-EH MPU

4, Program explanation
* When PLC goes from STOP to RUN, set CR#4 to KO (H’0) to disable the counter.
* Set CR#5 to K7 (H'7), i.e. 1-phaes 2 inputs16-bit mode.
* When X0 = On, the counter will be enabled and start to count.
* When X0 = Off, the counter will be disabled.
¢ After the counting is completed, turn On X1 to clear the “present value” recorded in CR#20.
* Store the "present value” recorded in CR#20 to DO register of the PLC.
*  When X2 = On, DVP-EH MPU outputs pulses from Y0 to A-phase input of DVPO1HC-H for
counting up.
*  When X3 = On, DVP-EH MPU outputs pulses from Y2 to B-phase input of DVPO1HC-H for
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counting down.

5. Program example

Ladder diagram: Explanation:
M1002
— T TO KO K4 KO K1 Diable the counting of the counter.
—t TO KO K5 K7 K1 Set to 1-phase 2 inputs 16-bit mode.
X0
M TO KO K4 K1 K1 | Enable the counting of the counter.
X0
—HH—— TO KO K4 KO K1 The counting stops.
X1
—ff—— DTO Ko K20 KO K1 | Clear “present value” recorded in CR#20.
M1000
— |——DFROM| KO K20 DO K1 Read “present value” recorded in CR#20.
X2
— ——— DPLSY [K200000 K5000 YO DVP-EH outputs counting pulses (A-phase)
X3
—1 [~ DPLSY [K200000 K5000 | Y2 DVP-EH outpus counting pulses (B-phase)
END

7.7.4 2-phase 2 Inputs (A/B-phase) Counting Mode. Take DVPO1HC-H as Example:

1. Description
¢ Set CR#4 to KO (H'0) to disable the counting of DVPO1HC-H.
e Set CR#5 to K1 (H'1) to enter 2-phaes 2 inputs 16-bit (normal frequency) mode.
* Enable the counter.
2.  Devices
e X0 = On: Enable the counter; X0 = Off: disable the counter.
¢ X1 =0n: Clear the present value after the counting is completed.
¢ X2 =0n: DVP32EHOOT MPU outputs 2-phase pulses from YO/Y1 to A/B-phase input of
DVPO1HC-H.
3.  Wiring

DC24Vv

GND
Power supply

DVPO1HC-H

DVP-EH MPU

4.  Program explanation
*  When PLC goes from STOP to RUN, set CR#4 to KO (H'0) to disable the counter.
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* Set CR#5to K1 (H'1), i.e. 2-phase 2 inputs 16-bit (normal frequency) mode.

¢ Write K1 into D1220 of DVP-EH MPU to output 2-phase 2 (A/B-phase pulses) from YO/Y1.

*  When X0 = On, the counter will be enabled and start to count.

*  When X0 = Off, the counter will be disabled.

¢ After the counting is completed, turn On X1 to clear the “present value” recorded in CR#20.

¢ Store the “present value” recorded in CR#20 to DO register of the PLC.

¢ When X2 = On, DVP32EHOOT MPU outputs 100kHZ 2-phase pulses from Y0/Y1 to A/B-phase
input of DVPO1HC-H.

5. Program example

Ladder diagram: Explanation:
M1002 . .
—] TO KO K4 KO K1 Disable the counting of the counter.
TO KO K5 K1 K1 Set to 2-phase 2 inputs 16-bit (normal
frequency) mode.
MOV K1 D1220 DVP-EH outputs A/B-phase pulses from
YO/Y1.
X0
—it—— TO KO K4 K1 K1 Enable the counting of the counter.
X0
—— TO KO K4 KO K1 The counting stops.
X1
— DTO KO K20 KO K1 Clear “present value” recorded in CR#20.
M1000
— DFROM| KO K20 Do K1 Read “present value” recorded in CR#20.
4(?7 DPLSY | K10000| K5000 Y0 DVP-EH outputs counting pulses
(A/B-phase)
END

7.7.5 Application Scenario: When the Counting Reaches Its Target. Take DVPO1HC-H as Example:

1. Description
¢ Set CR#4 to KO (H'0) to disable the counting of DVPO1HC-H.
¢ Set CR#5 to K1 (H'1) to enter 2-phase 2 inputs 16-bit (normal frequency) mode.
¢ Set up the target value in CR#12 (YHO comparison value).
* Enable the counter.
2. Devices
¢ X0 = On: Enable the counter and YHO output when the comparison reaches its targe. X0 = Off:
Disable the counter and YHO output when the comparison reaches its targe.
¢ X1 =0On: Clear the present value after the counting is completed.
¢ X2 =0n: DVP32EHOOT outputs 2-phase pulses from YO/Y1 to A/B-phase input of DVPO1HC-H.
* X3 =0n: Clear YHO output when the counting reaches its target.
3. Wiring
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A24+ 4.7K
A-l | 8

Power supply

DVPO1HC-H

YO

Co
DVP-EH MPU

4, Program explanation

When PLC goes from STOP to RUN, set CR#4 to KO (H'0) to disable the counter.

Set CR#5 to K1 (H'1), i.e. 2-phase 2 inputs 16-bit (normal frequency) mode.

Set up the target value in CR#12 (YHO comparison value).

Write K1 into D1220 of DVP-EH MPU to output A/B-phase pulses from YO0/Y1.

When X0 = On, the counter will be enabled and start to count.

When X0 = Off, the counter will be disabled.

After the counting is completed, turn On X1 to clear the “present value” recorded in CR#20.
When X2=0n, DVP32EHO00T MPU outputs 10kHZ 2-phase pulses from YO/Y1 to A/B-phase
input of DVPO1HC-H.

After the counting reaches is target and YHO output, you can clear YHO output if X3 = On.

Store the “present value” recorded in CR#20 to DO register of the PLC.

5. Program example

Ladder diagram: Explanation:
M1002
— | TO KO K4 KO K1 Disable the counting of the counter.
1 T0 KO K5 K1 K1 Set to 2-phase 2 inputs 16-bit (normal
frequency) mode.
— DTO KO K12 | K2500 K1 Set up the target value.
| mMov K1 | D1220 DVP-EH outputs A/B-phase pulses from
YO/Y1.
X0
— TO KO K4 K3 K1 | Enable the counting of the counter.
X0
— TO KO K4 KO K1 | The counting stops.
X1
—tF—— DTO KO K20 KO K1 Clear “present value” recorded in CR#20.
X2
—} —— DPLSY | K10000 | K5000 YO DVP-EH outputs counting pulses (A/B-phase)
X3 _ _
——— TO KO K2 K512 K1 After the counting reaches is target and YHO
output, YHO output can be cleared if X3 = On.
M1000
—{[———|DFROM| KO K20 Do K1 Read “present value” recorded in CR#20.
END
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7.7.6 Encoder Output Pulses Counting. Take DVPO1HC-H as Example:

1. Description

* This application realizes the output pulse counting of an encoder by a high-speed counter
module.

¢ Due to that DVPO1HC-H stores the present value in the CR register; therefore, you only need to
read the content in the register and compare it with the actual number of pulses. The offset
value obtained from the comparison can be used as the compensation for the next pulse output,
that is, the feedback adjustment.

¢ If you can monitor the value obtained on a human machine interface, you will be able to acquire
the pulse output condition at any time. Further, you can convert the pulse value into distance

value to be used as the moving distance datum for your reference after the pulse output.

2. Devices
¢ DO: present counting value.

¢ XO0: Swith to enable/disable the counting.

3. Program explanation
¢  When PLC goes from STOP to RUN, the counting will be disabled first. In the disabled mode,
set the counting mode to 2-phase 2 inputs.
*  When X0 goes from Off to On, the counter will be enabled. When X0 goes from On to Off, the
counter will be disabled.

* After the counter is enabled, the present value obtained will be stored in DO register.
4. Program example

Ladder diagram: Explanation:

M1002 Disable the counting of the counter.

— + TO KO K4 KO K1
Set to 2-phase 2 inputs 16-bit (normal

TO KO K5 K1 K1 frequency) mode.

ﬁxﬁi TO KO Ka K3 K1 Enable the counting of the counter.

X0 .
1 TO KO K4 KO K1 The counting stops.
M1000 ]
—— +—— DFROM KO K20 DO K1 Read “present value” recorded in CR#20.
END
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8 DVP-EH MPU Function Extension Card

8.1 Outline

Only DVP-EH and DVP-EH2 series PLC support function extension cards. The functions of the extension
cards include: digital points extension, analog points extension, digital switch, analog rotary switches, adding
communication ports, establishing MODEM functions and so on. In terms of application, the extension card
enhances the function of DVP-EH series MPU. Each extension card has its own definition in the special relay

or special register inside PLC, which improves the handiness of applications.

8.2 Introduction
DVP series function extension cards include: DVP-F232 (RS-232 card), DVP-F422 (RS-422 card),
DVP-F2AD (analog input card), DVP-F2DA (analog output card), DVP-F232S (COM3 RS-232 card),
DVP-F485S (COM3 RS-485 card), DVP-F8ID (digital input DIP switch card), DVP-F4IP (digital input point
extension card), DVP-F20T (digital transistor input extension card), DVP-F6VR (analog input extension card)
and DVP-256FM (data backup memory card). See the following sections for detailed introduction of each card.
DVP series function extension cards solve the problems frequently occurring in the applications of PLC, for

example:

When to use? Solution

You are modifying the system specifications and are short of 1 ~ 4 input
points or 1 ~ 2 output points.

The output point of the MPU is relay, and you happen to need 1 ~ 2
transistor points.

You do not have enough installation space, but you still would like to process
analog signals.

You would like to have 1 ~ 2 points of analog output to control the rotation

DVP-F4IP or DVP-F20T

DVP-20T

DVP-F2AD or DVP-F2DA

speed of AC motor drive. DVP-F2DA

Y_ou would like the small control system to receive 1 ~ 2 points of analog DVP-E2AD

signals.

;(grl:qévgumlg like the PLC to connect to PC, HMI and AC motor drive at the DVP-E232S or DVP-FA85S

There are many PLCs which need to download programs quickly (PLC copy)| DVP-256FM

You are setting up parameters but do not want to waste input points. DVP-F8ID
The built-in COM2 is RS-485, but you actually need RS-232 or RS-422. DVP-F232 or DVP-F422
You would like to remote control PLC by MODEM. DVP-F232
30:1 git?:r:émeters have to be adjusted all the time according to the actual DVP-E6VR

8.3 Installation & Maintenance
1. Switch off the power of the PLC and open the extension slot when you install or remove the
extension card or memory card. See the figure below for where to insert the card. If you are installing
a function extension card, please attach the correct model sticker onto the terminal in case you make

mistakes on the wiring.

2. How to install/remove function extension card: Place the card vertically into the slot and screw it
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tightly.
Install
=
Remove
=

3. How to install (turn On or Off the switch according to the actual condition) /remove backup memory
card:

Installation Removal

4, Installation check

Switch on the PLC and connect it to WPLSoft on the PC. Go to “View” -> “Workspace” and select the
connected model in the workspace. WPLSoft next detects the configuration of the PLC and displays the
result in the workspace, including the type of the extension card and status (On/Off) of the backup

memory card. See WPLSoft user manual for more details.
8.4 Product Introduction

8.4.1 DVP-F232 (RS-232 card)
1. Outline (DB-9 male)

2. Terminals

: (\
GND @ 9
V. High —* 1 @ ®
8
3 ®oT—=
Tx @ 7 .
Ry 2 2 @ 5 vV.ngh
—1e >

V. High: logic high and logic 1
* Please note the signal from PIN 2 and PIN 3 when the communication port is connected to PC or
HMI.

3. Communication protocol
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Model name DVP-F232
Transmission specification RS-232C
Isolation method No isolation
Transmission distance 15m

Power consumption

30mA/DC5V (supplied by PLC MPU)

- Mode Master/Slave, semi-duplex, bidirectional data transmission / receiving
é § Baud rate 110 ~ 115,200 bps (bit/sec)

S 2| Data bit 7or8

§ s Stop bit lor2

© Parity bit None, Even, Odd

Communication indication

TX (data transmission), RX (data receiving)

Connectable device

Devices with RS-232C interface

4, Functions

*  Your PLC MPU is built in with COM1 (RS-232) and COM2 (RS-485), and you would like COM2 to
be RS-232 and connect to PC or a MODEM. In this case, you can adopt DVP-F232. Except for
the communication interface, other communication functions of DVP-F232 are the same as the

existing COM2, and it can be a Slave or Master, supporting baud rate 9,600 ~ 115,200bps.
However, please note that when DVP-F232, the RS-485 on the existing COM2 will become

invalid, and COM2 will be occupied by DVP-F232 (RS-232). See below for the system

connection:

5.  Slave mode application

Invalid RS-485
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* Connectto PC

PLC COM2 PC RS-232 communication port
3 Tx Tx 3
2 e’ Rx___»i2
7 —X 7
o s
6 X 6
5 GND S.G. 5
1 X 1
4 —X 4
9 X X RI. 9

=
e Connect to Delta DOP-A series HMI

PLC COM2 Delta DOP-A series HMI

Tx Tx

Rx Rx ol
>

A

b

b
w

GND S.G.

= o [«2] [ee] ~ N w
¢
= 00 o 0 N N W

b3
r

© N
bed
x
© b

bed
x

el | —= |
e Connectto HITECH HMI

PLC COM2 HITECH HMI

2

3
——X 6
X ES

20
7

1,
—X 5

© » B O 0 N N W

ot [ —x0wr ¥
6. Master mode application

¢ With DVP-F232, PLC MPU is able to connect to remote MODEM by using WPLSoft conducting
monitoring or upload/download of program.

* How to connect:
1. Connect the PC (Master) to MODEM by COM PORT (RS-232).
2. Connect MODEM to general telephone line and further connect it to MODEM on PLC MPU

(Slave).

3. Connect MODEM on the Slave end to COM1 (RS-232) of PLC MPU through RS-232
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connection cable.

4. Please note that you have to insert the telephone line into the LINE socket on MODEM instead
of the PHONE socket.

5. Follow the example below to connect the 2 MODEMSs to PLC and PC and switch on the

MODEM.
PC MODEM §§ DVP-EH/EH2 MPU
,3."". g / Telecommunication \ P |D‘—Tf ...... |
Y — &8 network wE e ——
. . MODEM
WPLSoftis executing. DVP-F232interfacee

e Step 1: Set M1184 to On in the PLC (enable MODEM).
e Step 2: Set M1185 to On (enable PLC initializing MODEM).
¢ Step 3: Check the result of MODEM initialization. M1186 = On: successful; M1187 = On: failed.

e Step 4: WPLSoft is ready for the connection after the initialization. In WPLSoft, go to “Options” =>
“Modem Connection” (you have to install the driver of MODEM first). The dial-up window
will next appear. Following the example below to set up the dial-up information.

Iodem AT Instruction Record

v Wired IModem Restore Factory Configuration and Store as profiled
Zoft Reset AND Restore profiled
" 33M Modem Protocol Write 30=1 (Auto Answer On) and Store as profiled

AT Instruction Setup
" Init Modem with AT Commatid
v+ Dialing with AT Command

Instruction Hint Title

Auto-send all

AT Instruction

Sending Data

DialBdemalline [
Telephone Number ’7 z
Extension Number |
Titnes of Dialing 1

Dialing Time 100 Sec Goncel

J | Byt

Btop
Receiving Data

1. Dial External Line: Only required if you are dialing an external line through a telephone
terminal.

2. Telephone number: The recipient’s telephone number. No interval between the area
code/country code and the number, e.g. 88633626301.

3. Extension number: Only required if necessary.

4. Dialing times: Re-dial times if the connection fails.

5. Click on “Dial” and start the connection.

* When the dial-up is successful, the “MODEM is connecting” dialog box will disappear, and now
you can monitor the remote PLC by WPLSoft. M1188 will be On when the PLC detects a remote
control signal is coming in. You can check M1188 and see if the PLC is monitored by a remote

device.
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7. Please note
*  You cannot modify the baud rate when the MODEM is connecting. The baud rate of MODEM on
PLC is fixed to 9,600bps and cannot be modified.
¢ The MODEM on PLC has to support Auto Answer (AA) function. The baud rate of MODEM at two
ends has to be at least 9,600bps.
¢ Special M definition for DVP-EH/EH2 MODEM connection (valid when PLC RUN or STOP):
Device Function Remark
M1184 Enabling MODEM function. chtt)gr:}s: On validates the following
M1185 Enabling initialization of MODEM. Off after the initialization is completed.
M1186 Initialization of MODEM fails. Off when M1185 = On
M1187 Initialization of MODEM is completed. Off when M1185 = On
M1188 E;T:é’ti%%vgzﬁrﬁyMODEM Is On: connecting
8. Remarks

You need DVP-F232 in PLC to validate the connection to MODEM. All special M registers listed
in the table above will be invalid without DVP-F232.

After you enable MODEM (M1884 = On), you have to initialize MODEM first (M1185 = On). PLC
will not be able to conduct Auto Answer function if the MODEM has not been initialized.

After the initialization is completed, PLC will enter Auto Answer mode automatically.

If the connection to the remote PC is stopped, MODEM will enter standby mode automatically. If
you shut down MODEM now, you will have to initialize it again next time you switch it on.

The initialization format: ATZ, ATSO = 1.

8.4.2 DVP-F422 (RS-422 card)

1. Outline
2. Terminals
Tx+
TX- Tx+: Transmission +
Rx+ Tx-: Transmission -
Rx+: Receiving +
Rx ..
Rx-: Receiving -
GND
3. Communication protocol

Model name DVP-F422

Transmission specification RS-422

Isolation method No isolation

Transmission distance 500m

Power consumption 30mA/DC5V (supplied by PLC MPU)
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- Mode Master/Slave, semi-duplex, bidirectional data transmission/receiving
:% 3 Baud rate 110 ~ 115,200bps (bit/sec)
é g Data bit 7or8
§ <1 Stop bit lor2
Parity bit None, Even, Odd
Communication indication TX (data transmission), RX (data receiving)
Connectable device Devices with RS-422 interface

4. Functions
¢ If you would like COM2 to be RS-422 and connect the PLC to an HMI or other remote peripheral
devices, use DVP-F422. Except for the communication interface, the communication functions of
DVP-F422 are the same as the existing COM2. However, please note that with DVP-F422, the
RS-485 on the existing COM2 will become invalid, and PLC will set COM2 to RS-422.
¢ See the example below for connecting the PLC to COM2 on Delta’'s HMI: RS-422 of Delta's
DOP-A series HMI at COM2 and set it to MODE 2. (MODE 1: RS-232; MODE 2: RS-422; MODE

3: RS-485)
PLC COM2 Delta DOP-Aseries HMI
Tx+ " RTS
1 Rx* 6
Tx- RX- RTS+
2 X 7
Rx+ Tx+ CTS+
3 3 8
Rx- Tx- CTS-
4 4 9
DVP-F422 COM2/DB-9

8.4.3 DVP-F232S (COM3 RS-232 card)
1.  Ouitline (DB-9 female)

2. Terminals

——XNC

O

_OO-

o I
2 O NC
0 o

O

Notes:

* Please note the signal from PIN 2 and PIN 3 when the communication port is connected to PC or
HMI. The PIN definitions of DVP-F232S are different from the definitions of DVP-F232.
3. Communication protocol

Model name DVP-F232S
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4,

Transmission specification RS-232C
Isolation method No isolation
Transmission distance 15m
Power consumption 30mA/DC5V (supplied by PLC MPU)
- Mode Slave, semi-duplex, bidirectional data transmission/receiving
é 3 Baud rate 9,600/19,200/38,400bps (bit/sec)
é <§- Data bit 7
§ Stop bit 1
Parity bit Even
Communication indication TX (data transmission), RX (data receiving)
Connectable device Devices with RS-232C interface
Functions

* When COM1 (RS-232) and COM2 (RS-485) built-in in the PLC are not enough for the operation,
use DVP-F232S to supplement a COM3 (RS-232 or RS-485 interface). DVP-F232S is the same
as COM1 in terms of the functions but only supports baud rate 9,600/19,200/38,400bps and
communication format ASCII, 7, E, 1. With COM3, the scam time of PLC will at least increase by
0.8 ~ 2ms.

* Please note that if COM2 works in Slave mode and is connected to PC1 executing WPLSoft, and
COM3 is connected to PC2 executing WPLSoft as well, PC1 and PC2 will not be able to execute
ladder diagram monitoring at the same time. Other communication functions will work normally.

COML1 is not restricted by this rule.

HMI AC motor drive or servo

DVP-F232S or DVP-F485S
Select one Master device

HMI

PC2 HMI

8.4.4 DVP-F485S (COM3 RS-485 card)

1.

Outline

8-8
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2. Terminals

D+ D+: + signal
D- D-: - signal

3. Communication protocol

Model name DVP-F485
Transmission specification RS-485 standard
Isolation method No isolation
Transmission distance 500m
Power consumption 30mA/DC5V (supplied by PLC MPU)
c Mode Slave, semi-duplex, bidirectional data transmission/receiving
:% § Baud rate 9,600/19,200/38,400bps ((bit/sec)
S g| Databit 7
§ = Stop bit 1
Parity bit Even
Communication indication TX (data transmission), RX (data receiving)
Connectable device Devices with RS-485 interface

4. Functions

*  When COM1 (RS-232) and COM2 (RS-485) built-in in the PLC are not enough for the operation,
use DVP-F232S to supplement a COM3 (RS-232 or RS-485 interface). DVP-F485S is the same
as COM1 in terms of the functions but only supports baud rate 9,600/19,200/38,400bps and
communication format ASCII, 7, E, 1. With COM3, the scam time of PLC will at least increase by
0.8 ~ 2ms.

¢ Please note that if COM2 works in Slave mode and is connected to PC1 executing WPLSoft, and
COM3 is connected to PC2 executing WPLSoft as well, PC1 and PC2 will not be able to execute
ladder diagram monitoring at the same time. Other communication functions will work normally.
COM1 is not restricted by this rule.

8.4.5 DVP-F2AD
1. Outline

2. Terminals

* \oltage input
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GND common

Current input

GND common terminal

0~10V——— VO+ }
CHO
10+ |-
0~10V V1+ L cH1
i+ |/
terminal COM
VO+
0~20mA | } CHO
10+ |~
V1+ 1
0~20mA | j CH1
11+ |-
COM

3. Range of input signals
* \oltage: less than 15V DC (Negative voltage is not allowed.)
* Current: less than 30mA (Negative polarity is not allowed.)
4, Functions
* DVP-F2AD offers 2 analog signal input points, featuring:
Item Voltage input Current input
Analog signal DC 0~ +10V DC 0 ~ 20mA
Resolution (12-bit) 2.5mV (10/4,000) 10uA (20/2,000)
Input impedance 40KQ 250Q
Conversion update time Set up in D1118 (=K5, unit: ms)
4,000f-----mmmmmeeeee 2,000 [roorrmme
Digital Digital
Conversion curve output output
_ oV _ 20mA
Voltage input Current input
Digital Present value D1056 (CHO) D1057 (CH1)
output Average value D1110 (CHO) D1111 (CH1)
5.  Application

8-10

Read the special D register which corresponds to the present value or average value in the

program to obtain the A/D conversion value of the corresponding channel. SV in D1118 refers to

the update time of the present value of digital output.

Wiring

-”"--: 2 VO+
‘.-"
" 10+
Detector (current type) V1+
¥ —»
Ry 11+
GND commonterminal COM

Program example

Detector (voltage type)
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M1000
| —— mov | p10s6| Do |
CHO
- mov | p1110| D1 |
M1000
—] |——| MOV | D1057| D10 |
CH1

—| Mov| D1111| D11 |

B A/D conversion at CHO: Present value = DO, average value = D1.

B A/D conversion at CH1: Present value = D10, average value = D11.
¢ How to calculate A/D conversion value at CHO: The detector (voltage type) generates a voltage
signal input at CHO. If D1 reads K1,472, it refers to:

A
4,000
Digital
output Input voltage =1,472 x 10V =3.68V
1,472 000
0 ? +10V >

Analog input

* How to calculate A/D conversion value at CH1: The detector (current type) generates a current
signal input at CH1. If D11 reads K1,234, it refers to:

A
2,000 =
1,234 7———7‘ Input current =1,234 x iOm,g =12.34mA
Digital \ '
output i
0 ?  20mA
Analog input

8.4.6 DVP-F2DA
1. Outline

2. Terminals

* \oltage output: Output load: 1K ~ 2MQ

.| vo+ p——0~+10V
CHO ¢
~ 10+
v+ 0~+10V
CH1
Sl 11+
COM GND co mmonterminal

¢ Current input: Output load: 0 ~ 500Q

DVP-PLC Application Manual 8-11
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3. Functions

DVP-F2DA offers 2 analog signal output points, featuring:

- VO+
CHO ¢
S0+ 0~20mA
.| V1+
CH1 ¢
S| 11+ —— 0~20mA
COM [—— GND common terminal

Item Voltage input Current input
Analog signal DC 0~ +10V DC 0 ~20mA
Resolution (12-bit) <0.5Q <0.5Q
Input impedance 2.5mV (10/4,000) 5uA (20/4,000)

Conversion update time

Setup in D1118

(=KS5, unit: ms)

Digital value input

D1116 (CHO)

D1117 (CH1)

Conversion curve

10v

Voltage
output

20mA

Current
output

0 o 4,000
Digital input

0 :
Digital input 4,000

4.  Application
Use MOV instruction to move the digital value to D1116 (CHO) or D1117 (CH1), and you will
obtain the corresponding voltage output values.

8-12

Wring

VO+

10+

—>

Current output

Voltage output AVI

AC motordrive 1

Vame
g

V1+

11+

|

_-'.':> i

ACM

ACI

ACM

COM

Program example

M1000

M1000

MOV| DO | D1116 | | cHo

MOV| D1 | D1117 | } CH1

AC motordrive 2

fow

How to calculate D/A conversion value at CHO: DVP-F2DA generates a current signal output to

ACI terminal on AC motor drive for revolution speed control. If you would like the current signal to
be 12.34mA, DO should be:
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A
20mA
12.34 D0 =12.34mA x 4,000 _ 2,468
Analog 20mA
output
0 ? 4,000 >
Digital input

* How to calculate D/A conversion value at CH1: DVP-F2DA generates a voltage signal output to
AVI terminal on AC motor drive for revolution speed control. If you would like the voltage signal to
be 5.23V, D1 should be:

A
+10V
5.23 D1=5.23V><4’000 =2,092
10v
Analog
output
0 ? 4,000 >
Digital input

8.4.7 DVP-F8ID
1. Outline

[=a]
m
m
m
Olm
m
(==}
[==]

2. Functions

¢ DVP-F8ID digital switch card offers 8 On/Off input signals (DIO ~ DI7). You can use API 109
SWRD instruction to read the value in it. DVP-F8ID is generally used as an interface for setting

up external data input, which saves you X input points.

D0 [—mm }--M1104
ID1 | C_m F--M1105
ID2 | I | --M1106
ID3 | C |--M1107
Ilgg C |--Mm1108

C |--M1109
ID6 | = |--M1110
ID7 . - --M1111

3. Application
* Whenever a scan cycle is completed, DVP-F8ID will automatically read the data in the 8-bit
digital switches and store their statuses into special auxiliary relays M1104 ~ M1111. You can use
the 8 special M registers for operations directly in the program.

* How to set up PLC station No.:

M1000
|—| |—| MOV |K2M1104| D1120 |
8.4.8 DVP-F4IP
1. Outline
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2. Terminals

+24V
SIS ::
AXO O\C ————— M1104
AX1 O\C ————— M1105
AX2 o\c ————— M1106
AX3 o o— M1107

3. Functions
* DVP-F4IP offers 4 digital input points with photocoupler isolation. Whenever a scan cycle is
completed, DVP-F4IP will automatically read the data in the 4-bit digital input points and store
their statuses into special auxiliary relays M1104 ~ M1107. You can use the 4 special M registers

for operations directly in the program.

Input type DC (SINK or SOURCE)

Input signal current Approx. 5mA/DC24V

Off - On >16V DC
On — Off <14.4V DC

Action level

4.  Application

*  Wiring
DC24V
1
SwitchlII SIS
00— Axo
Switch 2
*——oO0
Switch 3 AX1
0 O Ax2
AX3
Detector
* Program example
M1104
— ——CM1)
M1105
— (D)
M1106
— Qo
M1107
— —— ™™r [ T0 [K1000|

* Devices
B Input terminals AX0 ~ AX3 correspond to M1104 ~ M1109.
B With new input points AX0 ~ AX3, the external switch 1 ~ 3 and the detector control
respectively M10, M11, YO and TO.

8.4.9 DVP-F20T
1. Outline
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2. 1/0 sketch

|AYO|ACO|AY1|AC1| . |

M1112 M1113
3. Functions

¢ DVP-F20T offers 2 digital output points (output type: transistor). Use M1112 and M1113 to drive
the output points.

Current specification 0.3A/1 point

Voltage specification 30V DC

Maximum load 9W/1 point

Response time Off — On 20us; On — Off 30us

4.  Application
. erlng
DC5~30V F1 External load 1
_||—'—:|—Wv— AYO

ACO
AY1
AC1

F2  Exteral load

F1 and F2 are 0.5A fuses.

* Program example
X10 l

M10

— —@ud

* Devices
B Output terminals AYO ~ AY1 correspond to M1112 ~ M1113.

B New output points AYO and AY1 are connected to load 1 and load 2 and controlled by X10
and M10.

8.4.10 DVP-F6VR

1. Outline

[e]e]
o

[o]e]

2. Functions
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¢ DVP-EH MPU is built-in with two analog rotary switches, VRO and VR1. DVP-F6VR extends the
rotary switches to VR2 ~ VR7. For how to extend, please refer to API 85 VRRD and API 86
VRSC in DVP-PLC Application Manual: Programming.

VR2| [IVR3

VR4 VRS

VR6| |VR7,

8.4.11 DVP-256FM
1. Outline

2. Functions

¢ DVP-256FM is a data backup memory card. There is an enabling switch on the card which will be
checked when the PLC is switched on. The card will not be applicable if the enabling switch is Off;
that is, you will not be able to switch On/Off the card when the power of PLC is on. Read/write of
DVP-256FM is only allowed when the enabling switch is On.

¢ During the copy of data, the password check will be executed as well. If there is a password in
DVP-256FM, it will be copied to PLC as well, locking up the PLC with the password. See the
flowchart below.

* Data upload to PLC with DVP-256FM installed in the MPU and the power is on:

Checking
enabling switch

Memory card
invalidated

:

Checking password
in the memory

Checking

password in
PLC

Locked by password #No password
Correct Copyingdatain Copying password in
Checking password ] DVP-256FM DVP-256FMto PLC.
toPLC PLC islocked by the
password.
Incorrect
Memory card
does not work.
¢ Data stored in DVP-256FM to be copied into PLC:
Data block Range Default
Program area 15,872 steps All NOP instruction
Data registers DO ~ D999 KO
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Data block Range Default

D1035, D1038 KO
D1101 KO
D1102 K1,600
D1103 K2,000
D1200 K500
D1201 K999
D1202 K2,000
D1203 K4,095
D1204 ~ D1207 K-1
D1208 K100
D1209 K199
D1210 K220
D1211 K234
D1212 K235
D1213 K255
D1214 K500
D1215 K899
D1216 K200
D1217 K999
D1218 K2,000
D1219 K9999
D2000 ~ D9999 KO

File register 0~ 4,999 KO

Auxiliary relays MO ~ M999 Off
M1035, M1101 Off
M2000 ~ M4095 Off

Step points S0 ~ S1023 Off

Timers TO ~T255 KO

Counters C0 ~ C255 KO

Password 4 characters off

Apart from data backup, DVP-256FM can also be used for PLC copy. Set up the program area,

file registers and other relevant latched parameters of PLC MPU by WPLSoft or HPP and go to

“Communication” => “Memory Card Service” in WPLSoft, you will be able to write the main data
blocks in the PLC into DVP-256FM. You can insert this DVP-256FM into another DVP-EH MPU.
Once the MPU is switched on, the data in DVP-256FM will be uploaded to corresponding data

areas in the PLC. This is the quick PLC copy function but only applicable to DVP-EH MPU with at

least 32 points.

To read/write the data in DVP-256FM, use WPLSoft or HPP02. However, only limited data areas

can be edited and saved. Take HPP02 as example, only the program area can be saved. See the

user manual of HPP02 for more details. WPLSoft is able to save every data area in DVP-256FM.

DVP-PLC Application Manual
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8 DVP-EH MPU Function Extension Card

Follow the instructions below:

Insert DVP-256FM into a PLC and read/write DVP-256FM by WPLSoft. Before you operate any
functions in WPLSoft, make sure that you have already switch On the enabling switch on
DVP-256FM before switch on the PLC. Also, the PLC has to be connected to PC, and you have
to confirm the successful connection after switching on the PLC before acquiring or saving data
on DVP-256FM. Next, open WPLSoft, select “Communication” => "Memory Card Service”

Communication  Option:  Window  Help

| E Transfer Setup Ct4Fl
B Werify with PLC e )
& Password Setting CtHES & £ & ﬁ o
O Em kB B S OME K[ b m
| @ Stop Ctl4F7

| 7B Ladder Start Monitoring  ShifteCtil+Fl L
| B SFC StatMonitoring ShiftCtreF2

Devizes Batch Monitoring  ShifthCi4F2E

st Device OnAD
Enter Yalue BhiftC i FF
Edit Register Memory (T, 5, I Cul+RE
Edit Bit Memorny 4, 3) Ctrl+bd
g Format PLC Memoos Shift+ C+ES
Edit File Register Memors
Send Changes Cicl+ A1t

E Memory Card Service
E Baud Rate Luto-Detect WEL Editor Area == Memoryr Card [Program Lrea)
= PLC Infonmation Ctl+ L1H+] WPL Editor Ares «=> Memory Cand [Comoment Area]

PLC Memory <=» Memory Cand

There are 3 modes in “Memory Card Service”:

®  PLC Memory <=> Memory Card: You can choose either to copy the data in DVP-256FM to
the PLC or copy the data in the PLC to DVP-256FM.

B WPL Editor Area <=> Memory Card [Program Area]: You can choose either to copy the
program edited in WPLSoft to DVP-256FM or read the PLC program in DVP-256FM to
WPLSoft editing area.

B WPL Editor Area <=> Memory Card [Comment Area]: You can choose either to copy the
comments in the WPLSoft editing area to DVP-256FM or read out the comments in
DVP-256FM. The comments in DVP-256FM can only be uploaded to the WPLSoft editing
area but not DVP-EH MPU. There is no space in the memory of DVP-EH MPU for storing

comments.

How to set up the 3 modes:

8-18
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PLC Memory <=> Memory Card

PLC <=> Memory Card

Select Function
t+ PLC =» Memory Card

¢ Memoty Card => FLC

Transmitted content includes:
- Program Ateall~15871
- Data Register
- D0-D939
- D1035, D1038, D1101~D1103, D1200~D1219
- D2000~D9993
_ File Rgister (0~4599)
- Auwdliary Relay
- MO~M999, M1035, M1101
- M2000--114095
- Step
- B0--31023

- CounterCil-C255 (Mote Contact Coil)
- Timer T0~T255 (ote Contast Coily

- Password (fFLC password funstion is enabled)

o

Locked

"Locked” refers to DVP-256FM is
protected by a password.

Functions:

PLC Memory => Memory Card

a)

b)

Assumed the data in the PLC are not protected by a
password, but DVP-256FM is, the data will still be written into
DVP-256FM and its password will be unlocked.

Assumed the data in the PLC are protected by a password,
the data and password will be written into DVP-256FM no
matter DVP-256FM is with or without a password.

Memory Card => PLC Memory (PLC has to be in STOP status.)
The passwords in DVP-256FM and the PLC will be compared.
PLC will not be able to read the data in DVP-256FM if the two

passwords are different.

WPL Editor Area <=> Memory Card [Program Area]

Functions:

WPL Editor <=> Memory Card Transmission

Select Function [Program Area)
¢ WPL Editor == Memory Card

" Memory Card == WPL Editor

Enter Pazsword (4 characters)

|****

Confirm Password
|****
OK Caticel

Locked

"Locked” refers to DVP-256FM is
protected by a password.

DVP-PLC Application Manual

WPL Editor Area => Memory Card [Program Area]

a)

b)

If you do not enter any password in the password column, the
existing password, whether the data in DVP-256FM are
protected by a password or not, will be cleared after the data
transmission is completed.

If you enter a new password in the password column, the data
in DVP-256FM will be protected by the new password after

the data transmission is completed.

Memory Card [Program Area] => WPL Editor Area

If DVP-256FM is with a password, you will be asked to enter the

password before the data transmission. If you do not enter the

password, or the password you enter is incorrect, you will see an

error message and will not be able to read the data in
DVP-256FM.
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8-20

WPL Editor <=> MWemory Card Transmission

Select Function [Comment Area)

v WPL Editor => Memory Card

" Memory Card == WPL Editor

Select Device
v X ¥ 7 W M w3

v T M v D
v F v 1

Catizel

Locked

"Locked” refers to DVP-256FM is
protected by a password.

WPL Editor Area <=> Memory Card [Comment Area]

Functions:
¢ WPL Editor Area => Memory Card [Comment Area]

a) Select devices. During the data transmission, all the
comments in the devices checked will be written into
DVP-256FM.

b) The comments in special D registers (D1000 ~ D1999) and
special M registers (M1000 ~ M1999) will not be written in to
DVP-256FM.

c) The capacity for comments in DVP-256FM is 32KB, for
16,000 Chinese characters or 32,000 English characters.

* Memory Card [Comment Area] => WPL Editor Area

You can further edit or modify the comments in DVP-256FM

uploaded to WPLSoft editing area.

DVP-PLC Application Manual



O Digital Display Panel DVPDUO01

9.1 Functions
1. Insert DVPDUOL1 directly into the extension slot of DVP-EH MPU (of at least 32 points), and you will
be able to set up and monitor the PLC.
2. DVPDUO1 can be connected to the 60-cm connection cable (accessory) and RS-232 (COM1) of
DVP series PLC.
3. DVPDUOL is able to set up and monitor a PLC or control registers in the PLC as well as copying

program.

9.2 Introduction
1. DVPDUO1 has two operation modes. You can find the switch for switching between the two modes
at the bottom of DVPDUO1. The default mode is TS-01, which will be displayed when DVPDUOL is
switched on.
2. DVPDUO1 bottom:

= Mode Select
— ——T15-01
ﬂmum _I_TC_O1
RS PRGM (TC-01)
o A ——RD
—WR
TS-01 TC-01
0 _ 01 1 _i
7000 T Rl W

3. TS-01 mode
In this mode, DVPDUOL displays the RTC and the data read from or written into bit devices (X, Y,
M, S), word devices (T, C, D) in the PLC and control registers in the extension module. It also
supports read/write of 32-bit data in the data register. Besides, DVPDUO1 displays the boot screen
settings and sleep mode, which can be a monitor for a fixed device. You can connect DVPDUOQ1 to
DVP-ES MPU which is without a RTC by a connection cable, the microprocessor inside DVPDUO1
will start to time from 00-00-00 (with slight inaccuracy), and DVPDUOL1 is able to RUN/STOP the PLC.
4. TC-01 mode
In this mode, DVPDUOL1 is able to read/write the program area (P), data registers (D) and file
registers (F) in the PLC as well as copying and transferring the program. DVPDUO1 supports

password function and DVP series PLC.

9.3 Product Profile and Outline

9.3.1 Profile & Accessory Dimension

You can use the connection cable (accessory) to connect DVPDUOQ1 (at the extension port) and
COML1 (RS-232) of DVP series PLC. Therefore, besides being inserted in the extension slot of
DVP-EH/EH2 MPU, DVPDUOL1 can also be connected to DVP-ES/EX//SA/SC/SS/SX MPU by a
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tal Display Panel DVPDUO1

connection cable.

000 W A o0 0| o

a8888558

CIETH T T (W AT T E O TN~

DO@E®O

EA

40.6

i Connecting to
COmt (R5-232 part)
an OWP PLC

a0 oM

Extension
COhd port

9.3.2 Outline
@ ®
i I
Emoh bk e
7 O,j 000 000 000 000 000 000
0020 g0 004040 40 40 ©)
K DI MIS T BB )
D @O o g
uU-01
@ ®
1. P: Program area indication (TC-01) 11. K (decimal), H (hex) indication
2. W: Write (WR) action indication (TC-01) 12. Contact and coil of timer/counter indication
3. R: Read (RD) action indication (TC-01) 13. Word devices T, C, D, DD (32-bit) indication
4. “In communication” indication 14. Bit devices X, Y, M, S indication
5. D: Data register indication (TC-01) 15. Left key / RUN (TC-01)
6. F: File register indication (TC-01) 16. ESC key (back to previous level)
7. CR: Control register indication (in extension module) 17. Enter value or select device
8. ER: Error message display 18. OK key
9. Display area 19. Enter value or select device

10. Enter E indication

9.3.3

9-2

Installation and Wiring

1.

Install DVPDUOL1 in the extension slot of DVP-EH/EH2 MPU. Switch off the power of MPU before the

installation. DVPDUO1 connects to MPU by a high-density connector; therefore, please follow the
instructions below during the installation and removal of DVPDUOQL. Slide the bottom of DVPDUO1
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tiltedly into the extension slot and press it down. DO NOT insert and press it in vertically in case of

damages on the device.

2. DVPDUOL1 can be connected to DVP series PLC by a connection cable. The power of the PLC does

not need to be switched off.
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9.4 Operation

9.4.1 TS-01 Mode
1. Switch to TS-01 mode (you can find the switch at the bottom of the device).

2. The operation:

Time Mode
(SO Press for 3seconds
-
- System
< Work Mode
JT @Auto—save
H 13
- 4 Press for 3seconds
Switch »
display SetupRTC
e N in PLC
P HH-MM-SSE |2 ]
ORI ] @ No saving
Y Confirm and update time
v
Select
Device
XY, M, S Select device
T,C,D
e ® O D
DD (32-bit) X.Y. M. S...
A
ED ) .
N Designate No.
Monitor C@@@D C @ ej
Device Select device No. Forc/Ofr
bit > ; 7| Monitoring 8 consecutive devices
device < Confirm device < starting from the designated No.
Press to complete the setup and return. |
(= RO OC>
@ Select device No. ) \ 4 Q@ Press for 3seconds (— Enter value j
NG
word > ) >| Designate No. -
< Confirm device < Display content | Enter Set Value

3. Set up boot screen (press @ and & at the same time)

Monitor Mode Press (+)+( =)

Time, device content | until donF appears.

Any mode*

Press any key toreturn to DVPDUO1enters Sleep Mode 30 seconds after nothing
the previous mode. being entered by keys (when Sleep Modeis on).

\4

Sleep Mode

*Note: Does notinclude the system work modes.

4, Set up system work mode
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Sleep Mode (On: enabled; Off: disable)
0 before value (On: does not display; Off: displays)

’7 Boot screen (On: allows custom screen; Off: displays screen in default time)
Set up auto-save function
|

|
2120 -
‘CII_IHL ‘

(esc) Time display mode

Set up system work mode ‘ -
HEE ==

b S
| ] = T
AEEEEEEEEEED E
O EOREEG))
Select modes On / Off

5. Set up RTC (real-time clock)

Set up year-month-day/hr-min-sec
|

Setup RTC i Wy Dl i B |

[y S

BoEO00 03 f Confirm & update
> oK

[ — /_ . _‘_
Pl bl B I Rl b
L Setupdigits J

Ly

1
(W

|
]

Time display mode

|
I e e e e 5

OO O®>®

Setup contents
Exit without save

6. Select device (bit devices X, Y, M, S)
Step 1:

Selectdevice
ElraE(re) \ (V]I s (e
2 s D

000z RS >
[ =THREEEEH A = ]

OO EOS

bitdevice X,Y, M, S

Selectdevice Confirm

ESC

Step 2:

Setup/display 8 consecutive
devices starting from Y10 L Y10 Y11 Y12 Y13

" Y14 Y15 Y16 Y17

52 e D e O
[ 1w 2N Y n Bl
L
(3= = e = [ = )

OO D

Y10,Y12,Y15,Y17=0n
(Depending on the actual output condition of PLC)

Display (-
¢ device status < ’
(| Setup the digit Setup
of device No. device No.

Step 3:

DVP-PLC Application Manual
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9-6

@EIEIEIEIEIEE

907 415
(NN ENIN}

=== EEIEEE EI

CNDCDCMD

Press for 3seconds untilthe cursor flashes.

@ - D

« N + N,
Move digit of Force On/Off
device No.

Select device (bit devices T, C, D, DD)

Step 1:
Selectdevice DD is 32-bit data register.
NI/
S C D = === MKV ms)T]Le] Dol 1w
UMD
LA - (oK) »
T o el 31
. . Selectdevice Confirm
bitdeviceT, C, D, DD
ESC
Step 2:
Press @ to switch between decimal mode (K) orhex mode (H).
= 1 v e s e If you are using a 32-bit register, press @ todisplay high byte,
and |4q| willbeOn.
[aado
%m?¢M$m@ (K] M][s I ][D][oo] Kl KX
@ Thetime and counter have coil and contact monitoring function.
Display @ .SetvaJ ue
presentvalue inputmode

Press for 3seconds

Set up the digit
of device No.

Setupdevice No.

ESC (EsC)

Enter set value (word devices T, C, D, DD)
Step 1:

Entersetvalue

Entersetvalue and

200 ‘E'_'E"E':,_?;? return to monitor mode.
| (W RjaIRy | @
B -EEEEEEE -]
word deviceT,C,D,DD Setupdigit shift Enter setvalue

(o

ESC
N4
Step 2:
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Display

Press for 3seconds

presentvalue

OK

Entersetvalue

The highest 2 bits of the 32-bit

value are displayed.

] [=] = [=] [= [=] ===

i
Setup EXC= = = = = e ]
device No. DSOS

Switch between decimal (K),
hex (H) and the highest 2 bits

of the 32-bit value.

9.  Select device (control register CR)

Step 1:

Selectdevice

CR#

00-88

1]

»

e s = s e | EKELIYImS) ]y i)
STaleln
oL - (oK) < () (=)~»
~ [ HH = H=HEH = H == J ] ]
i i | Desi teCR#
Control Register CR Selectdevice Confirm CR esignate
ESC
Step 2:
Extension unit No.
(0,1,2...7)
S _ T
Uit ol
32-bit  16-bit

(O (=

Designate No.

€«

Display
presentvalue

res
€«®

10.

Setup PLC status

Set up PLC status (RUN/STOP)

ESC

'~
r

i

0 I'_E'I'_'D

Ll -runm

BEHEHHIEHEHSHE

D o T ]
L L-l'l.l

(oK)

Enterset value

Press for 3seconds

Selectdevice

OEE] EEEel=l==tis|

OO

PLCRUN/STOP

9.4.2 TC-01 Mode

_

Display
PLC status

PLC status

=

O
(es0)

Timedisplay
mode

Switch to TC-01 mode (you can find the switch at the bottom of the device). Set up RD (read data in
P, D, F area from MPU) or WR (write data in P, D, F in TC-01 into MPU).

I I B O R O O

TC-01

I_ll‘
Cit|

O O

OO O

DVP-PLC Application Manual

e Theconnected MPU

F The model storing internal data
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9-8

2. Set up password key

You can set up the password key in WPLSoft to unlock to read and write the data in the PLC locked by
a password as only as the key you set up is the same as the password in the PLC. You have to
remove the password key also in WPLSoft.

* How to set up password key

Press @ for 3 seconds in RD or WR mode to enter the password setup screen:

VTN T

Open WPLSoft => Options => TC-01 Password Key Setup => Set TC-01 Password Key and

follow the instructions:

4

S| _2
~ 0
-

)
l

- e
- ‘=m
|
7 1

i
7
-

I
]
\\

'—
L

-
R
—

!

V ~

\ |~I

A

After you can display “KEY SET” on the screen, press @ and exit.

* With the password key, you will be able to write data into the PLC which is without a password or
whose password is the same as the one you set up in TC-01. If the PLC has no password in it,
the password will be written also into the PLC as a protection.

* To clear the password, follow the steps above until you can display “KEY CLR” on the screen. In
WPLSoft, go to Options => TC-01 Password Key Setup => Clear TC-01 Password Key and
follow the instructions.

3. How to clear the data in P, D, F, areas: Select the area you would like to clear (P, D or F) and press

@® and O at the same time. Next, press @ to exit.
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RD mode:
h RD mode i
]‘ C @ O j 1
1 SelectP,D,F ;
} Confim |
device /,‘
=t |®
| | |
P (Program) D (dataregister) F (fileregister)
SRAEER SR S9FIPER
=4, =4, SxNe
— ~ I~ r 1~ - — I |
s T aor (I m v J  } i g T aurg
=4y© =4y© =hyo

You can press &=
to interrupt the
reading of P area.

v

Readingcompleted.
d1EC is the checksum
ofwrittendata.

cdonEd 5L

Reading completed

I

H

[y
r| ‘l
3J

DVP-PLC Application Manual

You can further modify
the rangetobe read
andthe start and end
of latched area.

You can press =
to interrupt the
reading of F area.

v

‘ Enter startaddress ‘

LR-0M0E

<>A¢<>
‘ Enter end address
g -05549
vy

Youcan press &)
ininterruptthereading.

l_‘l ll_|l L L
Reading completed
¢<>

£S5 kS

.

Reading completed.
2746 isthe checksum
ofwrittendata.

] I~ (IR
Imiay l'__' I a0

Reading completed

=
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5. WR mode:

B WR mode
| CSeIectP,D,FD ;
Confirm ‘
) device 7
P (Program) D (data register) F (file register)
i I . - o C Lt L)
v'_‘l, Il_:l‘-l l_-‘_-l 'l | 1'_‘/'| ".'}"
ty . ty ty
r N - o - - I~ N
l_u_-l_'__ll_n_l__ 2 ININ (IRl NN L
o
otio g T Ta Sy
S ‘-ll |lljll I.:l b 9
Youcanpress @ = Start + end Youcanpress @
tointerrupt the writing CE @ T ¢® 0408 + 0599 tointerrupt the writing
fromTC-01 toPLC. < fromTC-01 toPLC.

¢ You can further modify ¢

the range to be written
andthestart and end

Writing complete. of latched area. Writing complete.
d1EC is the checksum d1EC is the checksum
ofwrittendata. ¢ ofwrittendata.

I O usr Writing complete. I D m N |
Qoo oric L dlECiqstheF():hecksum il n g
Writing completed ofwritten data. Writing completed

¢ l_l’l-ll 11~ IFI ¢
1~ 1y 1= 1) — =/ — 1)
cCn = Writing cimpleted 1'_‘ "| l'__l-
£S ES
9.5 Error Codes
Code Explanation & How to Solve

Error-00 RD P error due to PLC is locked by password and you do not have a password key in TC-01 or the key
is incorrect. Remove the password in WPLSoft or set up the key in TC-01 mode.
WR P error due to PLC is locked by password, you do not have a password key in TC-01, the key is

Error-01 | . o
incorrect or the source model is different from the target model.

Error-02 RD D error due to illegal reading range. (D only refers to general data registers, excluding special D

registers.)

Error-03 | WR D error due to the source model is different from the target model.
Error-04 | RD F error due to DVP-ES MPU does not have file registers in it.
Error-05 | WR F error due to the source model is different from the target model.
Error-06 | PLC is in RUN status. Writing P area is prohibited.
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10.1 DVPDTO01-S: DeviceNet Communication Module

10.1.1 Features

1. Supports Group 2 only servers.
Supports explicit connection via Predefined Master/Slave Connection Set. (Explicit message)
Supports Polling connection.

The connection size is fixed to 4 bytes of input and 4 bytes of output.

o > 0N

Supports EDS file configuration in DeviceNet configuration tools.

10.1.2 Product Profile and Outline
1. Product profile

@ ®
EE (= ® Model name
3 el @ Extension port

® Power, MS, NS LED

@ Extension hole for mounting unit or module
® DIN rail clip

® Extension clip

@ Address switch

Function switch

®© DeviceNet connection port

2. Dimension

i - . o = "7779
g o 5
§20u|ad| o
g )
§ 20| o [ —
: Q " R = =
1 O
53 N1 | [
§ E < IN1 =
o o ~ TET—) i
= [ 2 e
o Q = o, m——
ol °)m < h—
> ° o m—
o o © il —} D
o N ] i
=
o)l -
[e] 11
H o) @ 0
= [EI=I5]
60 [2.36] 25.2[0.991]

Unit: mm [inches]

10.1.3 Specifications

DeviceNet connection

Interface Pluggable connector (5.08mm)

Transfe method CAN

Transfer cable 2-wire twisted shielded cable with 2-wrie bus power cable and drain
Electrical isolation 500V DC

DVP-PLC Application Manual 10-1
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Communication

1/0 Polling
Message types
Explicit
125 k bps
Baud rates 250 k bps
500 k bps
Product code 80
Product type 12
Supplier ID 799 (Delta Electronics Inc.)

Electrical specification

DeviceNet

Module supply voltage: All other power derived from PLC controller power supply

Network input current: less than 50mA (24V DC)

Environment

Noise immunity

ESD (IEC 61131-2, IEC 61000-4-2): 8KV Air Discharge

EFT (IEC 61131-2, IEC 61000-4-4): Power Line: 2KV, Digital I/O: 1KV,
Analog & Communication I/O: 1KV

Damped-Oscillatory Wave: Power Line: 1KV, Digital I/O: 1KV

RS (IEC 61131-2, IEC 61000-4-3): 26MHz ~ 1GHz, 10V/m

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

Operation/storage Storage: -40°C ~ 70°C (temperature), 5 ~ 95% (humidity)

Vibration/shock Standard: IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC6131-2 & IEC 68-2-27 (TEST Ea)
resistance

Standard Standard: IEC 61131-2,UL508

10.1.4 Installation and Configuration

10-2

1. Install DVPDTO1-S with PLC MPU

ppppp

@

DVP-12SA

N DVP-125A 30Dt
20
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2. PIN definition of DevicetNet connector

PIN Signal Color Content
1 V- Black ov DC
2 CAN_L Blue Signal-
3 Drain - Shield
4 CAN_H White Signal+
5 V+ Red 24V DC

3. MAC ID setting

Switch setting Content
0-~63 Valid DeviceNet MAC ID setting @ :©; <10
95 Set module entry update mode £5%
K@l
Other Invalid DeviceNet MAC ID setting 25 %

4. Function switch setting

DR1 DRO Baud rate
Off Off 125k bps
Off On 250k bps =
< Z|DR 1
On Off 500k bps © |DRO
On On Auto baud rate (not recommend) | o o m g)
On: Hold the input and output buffer data when o=

DeviceNet is not communicable.
Off: Clear the input and output buffer data when
DeviceNet is not communicable.

IN1 | Reserved

INO

DVP-PLC Application Manual 10-3
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10.1.5 The Applications
1. Connect DVPDTO01-S to DeviceNet

]

[FEEes
PC Master

DeviceNet

DVP-PSO1
DVP-12SC

DVPDTO1-S

DVP-125C ||

[ ——s

=] o=

2. DVPDTO1-S offers a fixed 4-byte input and 4-byte output in DeviceNet. Supposed DVPDTO01-S is the
first extension module in the network, Y20 ~ Y57 of the PLC will map to the 4-byte input data in
DVPDTO1-S and the data will be sent to the master in DeviceNet. The 4-byte output data returned
from the master in DeviceNet will then map to X20 ~ X57 of the PLC by DVPDTO01-S.

3. Data mapping

L1
X20~X57 <7 —|  4bytes output <::I From DeviceNet

PLC DVPDTO1-S

Y20~Y57 l/> 4 bytes output |::> To DeviceNet

4, Cable length and baud rate

® The maximum cable length in a segment depends on the transmission speed. DeviceNet

communicates at speeds from 125k bps to 500k bps over distances from 100 to 500 meters.

Baud rate (bps) 125k 250k 500k

Length (m) 500 250 100
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5. Program example

M1000

— | MOV | K4x20 | D10
MOV | kaxa0 | D11
MoV | D20 | kav2o
MOV | D21 | Kavao

® Inthe example, the 4 bytes of data returned from the master in DeviceNet which are mapped to
X20 ~ X57 are moved to D10 and D11. Next, the data in D20 and D21 will be written into Y20 ~
Y57 and sent to DVPDTO01-S. DVPDTO1-S further sends these data to the master in DeviceNet.

10.1.6 Troubleshooting

MS LED status

Indication

How to correct

Off

No power;
Duplicating ID has not completed.

1. Check if the power of DVPDTO01-S is on.

2. Make sure one or more nodes are communicating
on the network.

3. Make sure at least one other node on the network
is operational at the same time and its baud rate is
the same as that of DVPDTO1-S.

Flashing in green

Online, but not connected to
DeviceNet

Green on

Online and one or more

connections have been established.

Flashing in red

Online, but I/0 connection time-out
occurs.

Red on

Network failure. Failed ID
duplication or Bus-off.

1.Make sure all nodes have a unique address.
2.Check the network and correct the media
installation and baud rate.

MS LED status

Indication

How to correct

Off

No power; off-line

Check if the power of DVPDTO01-S is on.

Flashing in green

Waiting for 1/O data

DVPDTO01-S has passed all operational tests and is
waiting to exchange 1/0O data.

Green on

I/O operation in progress

Flashing in red

Configuration problem

Re-power DVPDTO01-S

Red on Hardware error Return to manufacturer or distributor for repair.
NS LED MS LED Indication How to correct
Off Off No power. Check if the power of DVPDTO01-S is on.
Make sure at least one other node on the network is
Off Green on | Duplicating ID has not completed. operational at the same time and its baud rate is the
same as that of DVPDTO1-S.
Flashing in . Check if the network cable is connected to
Red on red No 24V DC power from DeviceNet DVPDTO1-S and the 24V DC power.
Red on Red on Hardware error; no network power. | Return to manufacturer or distributor for repair.
. Change the MAC ID setting and re-power
Red on Green on | MAC ID error; Bus-off. DVPDTOL-S.
, Make sure the MAC ID setting is 0 ~ 63 and
Green on Off DVPDTO01-S updates firmware re-power DVPDTO1-S.

DVP-PLC Application Manual
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10.1.7 DeviceNet Objects DVPDTO01-S Supports

1. Object classes

The communication interface supports the following object classes:

2. Class 0x01 identity

Class Object
0x01 Identity
0x02 Message router
0x03 DeviceNet
0x05 Connection
Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
2 Get MaxInstance UINT
3 Get Numberofinstances UINT
6 Get MaxldClass UINT
7 Get MaxldInstance UINT
nstance 1: PLC instance
Attribute ID Access rule Name Data type
1 Get Vendorld UINT
2 Get DeviceType UINT
3 Get ProductCode UINT
Revision
4 Get MfajRev Bg:sl
MinRev
5 Get Status WORD
6 Get Sn UDINT
ProdName
7 Get StrLen USINT
ASCIIStr STRING
Common services
Service Code Cl;r::lementelt:]::;nce Service Name
0x05 No Yes Reset
0x0e Yes Yes Get_Attribute_Single
0x10 No No Find_Next_Object_Instance
3. Class 0x02 message router
Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
6 Get MaxldClass UINT

10-6
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Attribute ID Access rule Name Data type

7 Get MaxldInstance UINT

® Instance 1:

Attribute ID Access rule Name Data type
2 Get NumAuvailable UINT
3 Get NumActive UINT

) Common services

Service Code CI;r:SpIementeIc:]:t);nce Service Name
0x0e Yes Yes Get_Attribute_Single
4. Class 0x03 DeviceNet
® Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
® [nstance 1: drive instance
Attribute ID Access rule Name Data type
1 Get MACID USINT
2 Get BaudRate USINT
3 Get/Set Busofinterrupt BOOL
4 Get/Set BusofCounter USINT
5 Get ﬁ::ggzt:gzg:i)oce S;Lli_
MasterNodeAddress
6 Get MACIDSwitchChanged BOOL
7 Get BaudRateSwitchChanged BOOL
8 Get MACIDSwitchValue USINT
9 Get BaudRateSwitchValue USINT

) Common services

Service Code Cl;rgslementelt:]:t);nce Service Name
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
0x4B No Yes Allocate_Master/Slave_Connection_Set
0x4C No Yes Release_Master/Slave_Connection_Set
5.  Class 0x05 connection
® Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT

DVP-PLC Application Manual 10-7
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10-8

Instance 1: Master/Slave explicit message connection

Attribute ID Access rule Name Data type
1 Get State USINT
2 Get InstanceType USINT
3 Get TransportClassTrigger USINT
4 Get ProducedConnectionld UINT
5 Get ConsumedConnectionid UINT
6 Get InitialCommCharacteristics BYTE
7 Get ProducedConnectionSize UINT
8 Get ConsumedConnectionSize UINT
9 Get/Set ExpectedPackedRate UINT
12 Get/Set WatchdogTimeoutAction USINT
13 Get Produced Connection Path Length USINT
14 Get Produced Connection Path EPATH
15 Get Consumed Connection Path Length USINT
16 Get Consumed Connection Path EPATH

Instance 2: polled 1/O connection

Attribute ID Access rule Name Data type
1 Get State USINT
2 Get InstanceType USINT
3 Get TransportClassTrigger USINT
4 Get ProducedConnectionld UINT
5 Get ConsumedConnectionld UINT
6 Get InitialCommCharacteristics BYTE
7 Get ProducedConnectionSize UINT
8 Get ConsumedConnectionSize UINT
9 Get/Set ExpectedPackedRate UINT
12 Get/Set WatchdogTimeoutAction USINT
13 Get Produced Connection Path Length USINT
14 Get Produced Connection Path EPATH
15 Get Consumed Connection Path Length USINT
16 Get Consumed Connection Path EPATH

Common services

Service Code c|225plememe|?1:t);nce Service Name
0x05 No Yes Reset
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
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10.2 DVPPFO01-S: Profibus-DP Slave Module

1021 F

1.

o g A~ w D

eatures

Cyclical data exchange process

Supports SYNC and FREEZE for data synchronization between master and slaves.
Supports auto baud rate detection.

Supports 12MHz baud rate in DP network.

The cyclical data size is fixed to 4 bytes of input and 4 bytes of output.

Supports GSD file configures by using configuration tools.

10.2.2 Product Profile and Outline

1.

2.

Product profile

® Model name

@ Extension port

® Power/NET LED

@ Extension hole for mounting unit or module
® DIN rail clip

® Extension clip

@ Address switch

Profibus connector

DVP-PFQO1

Dimension

—

lsaron [ | onnno

EXTENSION
PORT

90 [3.543]

[ [T

o mjﬂ
i g |

— ) [—] be=ad

60 [2.362] 25.2[0.992]

Unit: mm [inches]

10.2.3 Specifications

DP Connection

Interface DB9 connector

Transmission method | High-speed RS-485

Transmission cable 2-wire twisted shielded cable

Electrical isolation 500V DC
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Communication

Message types DPVO, cyclical data exchange

Device ID 09B9 HEX

GSD file DELTO09B9.GSD

Model Name DVPPF01

Baud rates 9.6k bps, 19.2k bps, 93.75k bps, 187.5k bps, 500k bps, 1.5M bps, 3M bps, 6M bps, 12M
(Auto detected) bps.

Environment

Noise Immunity

ESD (IEC 61131-2, IEC 61000-4-2): 8KV Air Discharge

EFT (IEC 61131-2, IEC 61000-4-4): Power Line: 2KV, Digital 1/0: 1KV,
Analog & Communication I/O: 1KV

Damped-Oscillatory Wave: Power Line: 1KV, Digital I/O: 1KV

RS (IEC 61131-2, IEC 61000-4-3): 26MHz ~ 1GHz, 10V/m

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

Operation/storage
P 9 Storage: -40°C ~ 70°C (temperature), 5 ~ 95% (hHumidity)
Vibration/shock Standard: IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27 (TEST Ea)
resistance
Standard Standard: IEC 61131-2, UL508

10.2.4 Installation and configuration

10-10

DVP-128A 3R

OF

1. Install DVPPF01-S with PLC MPU
U
= =
2
<
[ o
> >
o [a]
——=
2. Cable length and baud rate

® The maximum cable length in a segment depends on the transmission speed. Profibus-DP

communicates at speeds from 9.6k bps to 12M bps over distances from 100 to 1,200 meters

Ba(‘l’)%;)ate 9.6k | 19.2k | 93.75k | 187.5k | 500k | 1.5M 3M 6M 12M
Length (m) | 1,200 | 1,200 | 1,200 | 1,000 | 400 200 100 100 100
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3. PIN definition of DP connector

PIN Definition Content
1 -- N/C
2 -- N/C
3 RxD/TxD-P Sending/receiving data P (B) 9
4 - N/C
5 DGND Data reference potential (C)
6 VP Positive voltage 6
7 - N/C
8 RxD/TxD-N Sending/receiving data N (A)
9 -- N/C
4, MAC ID setting
Address Content
H'1~H7D Valid Profibus address. %
Invalid Profibus address. NET LED will flash §
H'0 or H'7E ~ H'FF | rapidly in red if the node address is within the *
address range.

10.2.5 The Applications

1. Connect DVPPFO01-S to Profibus-DP

[Feeet)

PC Master
Profibus network

DVP-PSO1

DVP-12SA
DVPPFO1-S

I

DVP-12SA

=

2. DVPPFO01-S offers a fixed 4-byte input and 4-byte output in Profibus-DP. Supposed DVPPFO01-S is
the first extension module in the network, Y20 ~ Y57 of the PLC will map to the 4-byte input data in
DVPPF01-S and the data will be sent to the master in Profibus-DP. The 4-byte output data returned
from the master in Profibus-DP will then map to X20 ~ X57 of the PLC by DVPPF01-S.

3. Data mapping
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1
X20~X57 < —1 4 bytes output <::I From DP Master

PLC DVPPFO1-S

Y20~Y57 |/> 4 bytes input I::> To DP Master

4, Program example

M1000
I MOV K4X20 D10

MOV K4X40 D11

MOV D20 K4Y20

MOV D21 K4Y40

® In the example, the 4 bytes of data returned from the master in Profibus-DP which are mapped
to X20 ~ X57 are moved to D10 and D11. Next, the data in D20 and D21 will be written into Y20
~ Y57 and sent to DVPPF01-S. DVPPFO01-S further sends these data to the master in
Profibbus-DP.

10.2.6 Troubleshooting

1. NET LED
LED Status Indication How to correct
Off No power supply Check if DVPPFO01-S is powered.
Flashing rapidly . ) Check whether the switch setting is valid. Valid range = 1~ 125.
in red Invalid Profibus address Set to valid range and re-power DVPPF01-S..
Communication to
Flashing in red | Profibus is successful, but | --
no cyclical data exchange.
1. Check that DP network installation is OK.

N

Red on No connection to Profibus - Check that PLC is working.

3. Check that switch address setting match with configuration in
DP master.
2. Power LED
LED Status Indication How to correct
Green on Power on --
Off No power Check if DVPPF01-S is powered.

10.2.7 About Profibus-DP

®  Profibus is an international, open and vendor- independent communication protocol widely
applied in manufacturing, production, processing and building automation and other
automation control fields.
® The Profibus system contains 3 types of protocols depending on different application demands:
Profibus-DP, Profibus-PA and Profibus-FMS.
B Profibus-DP (Decentralized Periphery)
Profibus-DP is a fast and low-cost communication system exclusively designed for

high-speed data transmission. Profibus-DP is widely adopted, particularly in a remote 1/O
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system, motor control center and frequency inverter. Using Profibus-DP to connect the
automation system to separate peripheral devices gives you the best performance.

m  Profibus-PA (Process Automation)
Profibus-PA (normally attached with MBP-IS transmission technology) is for remote
automation. Being the extension of Profibus-DP, Profibus-PA is exclusively supports
intrinsic safety in data transmission by applying MBP-IS port to an area in danger of
explosion. Profibus-PA is able to connect a sensor and PLC to bus.

B PROFIBUS-FMS (Fieldbus Message Specification)
Profibus-FMS is a multiple master communication designed for communication at the cell
level, offering a cyclic or acyclic medium-speed data transmission between the control
equipment and cell-level controller. Profibus-FMS offers transmission service for a large

amount of data, and its strong functions and flexibility satisfy a wide range of applications.
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MEMO
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11 Program & Parameter Copy Card DVPPCCO1

11.1 Introduction

1.

DVPPCCO1 supports the copy of program, parameter and password of DVP series PLC.

DVPPCCO1 reads or writes the program and parameter in the PLC through COM port on the PLC.

DVPPCCO1 also supports password function, which is a safe tool for data transmission.

Before the data transmission, set up a desired mode (RD or WR) before plugging DVPPCCO01 into
the COM port on the PLC. While DVPPCCO01 is reading the data in the PLC, DO NOT switch off

DVPPCCO1 or plug it off from the PLC before the data transmission is completed in case you will

lose the data.

PLC models DVPPCCO01 supports and read/write devices:

Device ype
Models Program steps D register M device File register
DVP-ES/EX/SS 4k DO ~ D599 MO ~ M1279 N/A
DVP-SA/SX/SC 8k DO ~ D4999 MO ~ M4095 1,600
DVP-EH/EH2/SV 16k DO ~ D9999 MO ~ M4095 10,000

11.2 Specifications

Item Description

11.3 Operation and Functions
1.

2.

Data retention

10 years

Write-in times

At least 10,000 times

Transmission
speed

9,600/19,200 bps (ES/EX/SS supports 9,600bps only)

Storage

-25°C ~ 70°C (temperature), 5 ~ 95% (humidity)

Operation

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

Noise immunity

ESD: +4KV Air Discharge

EFT: Power Line: 2KV

RS: 0.15MHz ~ 80MHz, 10V/m
Surge : +1KV

Vibration/shock
resistance

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

Read and write

Step

RD (read) (PLC — DVPPCCO1)

WR (write) (DVP- PCCO1 — PLC)

1 Set the RD/WR switch to “RD”

Set the RD/WR switch to “WR” and check if the
PLC is in STOP status.

2

Insert DVPPCCO1 into the COM port on the
PLC and wait for 5 seconds.

Insert DVPPCCO1 into the COM port on the
PLC and wait for 5 seconds.

3 be On.

After the reading is completed, “OK” LED will

After the writing is completed, “OK” LED will be
On.

4 Remove DVPPCCO01 from the PLC.

Remove DVPPCCO01 from the PLC.

Password protection

®  Supposed DVPPCCO01 is to write data into a PLC, and the PLC is already locked by a
password, DVPPCCO1 will compare the password key in it with the password in the PLC for a

verification. The data can only be written into the PLC under a successful verification. See the

explanation below for how to set up the password key in DVPPCCOL1.
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Password key D1086 D1087
Password setting High byte Low byte High byte Low byte
Digit 1 Digit 2 Digit 3 Digit 4
ASCII code (hex) 1 2 3 4
(0x31 = H31) (0x32 =H32) | (0x33 =H33) | (0x34 = H34)
3. Read/write from DVPPCCO1 to PLC:
PCCO1 Read Write
PLC No password With password No password With password
No d Able to read Inc_orrect_fpas_sword Unable to write Unable to write
RUN passwor in verification
With Unable to read Unable to read Unable to write Unable to write
password
No Able to read Incorrect pas_sword Able to write Write in with the
password in verification password
STOP Able to write only
With Unable to read Unable to read Incorrect pas_sword é?f_ter ;he
password in verification verification of
correct password

H  Write the password key to be set in DVPPCCO1 into D1086 and D1087 of the PLC by
DVPHPPO02 or WPLSoft. And set On M1086 in the PLC.

B Switch DVPPCCO1 to RD and plug the communication port of DVPPCCO01 into the COM
port of the PLC. DVPPCCOL then starts to read the program and parameters in the PLC.

B After the reading, DVPPCCO01 will check whether M1086 in the PLC is On. If so,
DVPPCCO1 will next read the values in D1086 and D1087 and the values will be
regarded as the password key. After that, the “OK” LED on DVPPCCO1 will be On,
indicating that all the reading has been completed. Next, remove DVPPCCO1 from the
PLC.

The password key consists of 4 digits; each digit represents an 8-bit value and corresponds to

an ASCII code (only visible words are acceptable). D1086 and D1087 store the 4-digit

password key. See the example (entering password 1234 by WPLSoft) below:

4, Executing RUN/STOP of PLC

For DVP-ES/EX series MPU which is without RUN/STOP switch on it, DVPPCCO1 is able to
executing RUN/STOP for the PLC. How to work: Plug in DVPPCCO1 (in WR mode) while the
PLC is in RUN status, and DVPPCCOL is unable to write data into the PLC. Wait unit the ERR
LED and OK LED flashes synchronously for 30 seconds and press ERASE button, which will
switch the RUN status to STOP. At this point, remove DVPPCCO1 from the PLC and plug it in
again and wait until the data transmission is completed. When OK LED is On for 30 seconds,
press ERASE button again, and the PLC will be switch from STOP into RUN status again.

5.  Clearing data in DVPPCCO01

Plug DVPPCCOL1 into the COM port of the PLC and wait for the power indicator to be On for 5
seconds. Press ERASE button. When OK LED is constantly On, the data will be completely
cleared. Remove DVPPCCO1 from the PLC.

6. Copying data

11-2

When DVPPCCO01 writes data into the PLC, you can choose either to copy the program and
parameters or simply copying the program. To do so, you have to set up M1085 in the PLC
before the copying. M1085 = Off: DVPPCCO01 copies the program and parameters. M1085 =
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On: DVPPCCOL1 copies only the program.

How to set up M1085

B Set On or Off M1085 in the PLC (depending on the area you would like to copy)

B Switch DVPPCCO01 to RD mode and plug the communication port of DVPPCCOL1 into the
COM port of the PLC.

B DVPPCCO1 will start to read M1085 in the PLC. After the reading is completed, OK LED
on DVPPCCO01 will be constantly On, indicating the reading has been competed. Next,
remove DVPPCCO1 from the PLC.

Maximum time for read/write:

M1085 = Off M1085 = On
Model z -
Read Write Read Write
DVP-ES/EX/SS 35 sec. 45 sec. 30 sec. 35 sec.
DVP-SA/SX/SC 1 min. 10 sec. 1 min. 15 sec. 1 min. 5 sec. 1 min. 10 sec.
DVP-EH/SV 2 min. 50 sec. 3 min. 1 min. 10 sec. 1 min. 20 sec.

11.4 Troubleshooting

1.

When DVPPCCOL is reading/writing, and ERR LED is constantly On or flashing, see the error

message table below for how to solve the problems.

When DVPPCCO01 is reading/writing, and the power of PLC is suddenly shut down, or DVPPCCO1 is
removed from the PLC, the following scenarios will occur:

® While reading: The data in DVPPCCOL1 will be lost. Re-power the PLC or plug DVPPCCOL1 into the

PLC again.

® While writing: The data in the PLC will be lost. Re-power the PLC or plug DVPPCCO01 into the PLC

again.

Error messages

® When DVPPCCO1 completes reading the data in the PLC, it will record the model type of the PLC
as well. Supposed the capacity of the program to be written into the PLC is different from what has
been recorded in DVPPCCO01, DVPPCCO01 will not write in it, and ERR LED will start to flash.

See the table below for other error messages:

Indi
Error Message ER;dlcatch Cause & how to correct
Lnrtrt(a)rrr_w?;irlggmory oS ® The hardware of DVPPCCO01 may be malfunctioned. Please change
connection On off |t
Incorrect PLC " L Make sure the program in DVPPCCOL is compatible with the
model flashing| oOff | connected PLC model.
- - |1 DVPPCCOL1L has no data in it but still executes the writing. Make
ik ak sure there is program inside DVPPCCO01 and the operation
Operational mode (RD/WR) of DVPPCCO1. Set the PLC to STOP.
erFr)or' unable to ' 2. The communication formats in DVPPCCO01 and the PLC are
Write’ Flashing at the incompatible. Set the PLC to STOP and re-power it. Make sure
same time the communication format of the PLC is ASCII 9,600, 7, E, 1.
3. The program in DVPPCCOL1 is illegal. Make sure the program is
correct.
Operational 0 Q 1. PLC is protected by password. Remove the password.
error: unable to ' — 2.  The communication formats in DVPPCCO1 and the PLC are
read ~ Flashing incompatible. Set the PLC to STOP and re-power it. Make sure
interchangingly the communication format of the PLC is ASCII 9,600, 7, E, 1.
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Error Indicator
Message ERR OK Cause & how to correct
O O 1. DVPPCCO01is in RD mode and protected by a password. Clear
' ' the data in DVPPCCO1 (See 11.3).
Inconsistent 2. DVPPCCOL is in WR mode, and the PLC is protected by a
password On Flashing password. Unlock the password in the PLC or set up a
password in DVPPCCOL1 as the same one in the PLC (See
11.3).
) o 1. Press ERASE button on DVPPCCOL1 to erase the memory in
ERASE ' DVPPCCOL1. After this, OK LED will be constantly On.
completed Off Oon 2. To conduct RD/WR function again in DVPPCCO1, re-power the
PLC or remove DVPPCCO01 and plug it in again..

11.5 ASCII Code Conversion

The password in the PLC is composed of 4 digits, and each digit represents an 8-bit value which
corresponds to one ASCII code. The password only accepts visible words, and you can only enter 0 ~ 9
and A ~ Z for the password by DVPHPPO02. However, in WPLSoft, you are able to enter all visible words.
Therefore, the values set in D1086 and D1087 have to be visible words; otherwise, you will not be able to
unlock the password in the PLC by WPLSoft or DVPHPPO02.

HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F

ASCII

HEX 10 11 12 13 14 15 16 17 18 19 1A | 1B 1C | 1D 1E 1F

ASCII

HEX 20 21 22 23 24 25 26 27 28 29 2A | 2B | 2C | 2D | 2E | 2F

ASCIl | SP ! " # $ % & : ( ) * + , - . /

HEX 30 31 32 33 34 35 36 37 38 39 | 3A | 3B | 3C | 3D | 3E | 3F

ASCII 0 1 2 3 4 5 6 7 8 9 : ; < = > ?

HEX 40 41 42 43 44 45 46 a7 48 49 4A | 4B | 4C | 4D | 4E | 4F

ASCIl | @ A B C D E F G H | J K L M N (@)

HEX 50 51 52 53 54 55 56 57 58 5 | 5A | 5B | 5C | 5D | 5E | 5F

ASCII P Q R S T U \% W X Y Z

HEX 60 61 62 63 64 65 66 67 68 69 6A | 6B | 6C | 6D | 6E 6F

ASCII ) a b C d e f g h i j k I M n o]

HEX 70 71 72 73 74 75 76 77 78 79 7A | 7B | 7C | 71D | 7TE | 7F

ASCII p q r S t u \Y w X y z { | } ~

Note: ‘XI' represents invisible words. Please do not use it.
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12.1 Introduction

1. To make sure that you are able to correctly install and operate DNAO2, please read this chapter carefully
before starting to use DNAO2 and keep this handy for your quick reference.

2. This chapter only provides introductory information and guidelines on DNAO2. Details of DeviceNet protocol
are not included. For more information on DeviceNet protocol, please refer to relevant references or
literatures.

3. DNAO?2 is defined as DeviceNet slave communication module to be used on the connection between
DeviceNet network and Delta programmable logic controller, Delta AC motor drive, Delta servo drive, Delta
temperature controller and Delta human machine interface. In addition, the custom function of DNAO2 allows

the custom equipment with Modbus protocol to connect to DeviceNet network.

12.1.1 DNAOQ2 Brief

1. MODULE STATUS indicator and NETWORK STATUS indicator display the connection status between
DNAOQ2 and DeviceNet. SCAN PORT indicator displays the connection status between DNAO2 and the
equipments. For more details on LED indicators, see 12.4.

2. DNAO2 sets up its node address in DeviceNet by two rotary switches. For more details on the switches, see
12.2.

3. Functions of DIP switches: selecting equipments connected to DNA02, selecting communication port of
DNAOQ2, setting up the baud rate between DNAO2 and the master. For more details on DIP switches, see
12.2.

4. DeviceNet interface connects DNAO2 to DeviceNet network. For more details, see 12.2.

The communication ports allows DNAO2 to connect with Delta programmable logic controller, Delta AC motor
drive, Delta temperature controller, Delta servo drive, Delta human machine interface and equipment with

Modbus protocol. For more details, see 12.2.

12.1.2 Features

Supports Group 2 only servers

Supports explicit connection in the pre-defined master/slave connection group
Supports polling

Supports EDS files in DeviceNet network configuration tools

a > 0 DR

Specifications:

DeviceNet connector

Type Removable connector (5.08mm)

Transmission method CAN

Transmission cable 2 communication cables, 2 power cables and 1 shielded cable
Electrical isolation 500V DC

Communication

1/0 polling
Message type

Explicit

125 k bps (bit/sec)
Baud rate 250 k bps (bit/sec)

500 k bps (bit/sec)

DVP-PLC Application Manual 12-1



12 DeviceNet Slave Communication Module DNA02

Electrical specification

DeviceNet voltage

11 ~ 25V DC (Network power input connector)

Environment

Operation temperature

-4 ~ 122°F (-10 ~ 50°C)

Storage temperature

-4 ~ 140°F (-20 ~ 60°C)

Humidity <90% (under normal pressure)
Altitude Max.: 1,000m

Shock/vibration 0.5G 9 ~ 200Hz

immunity

Safety standard

Under EN50178 standard
Certifications

CE certified and UL certified

12.2 Components

12.2.1 Product Profile and Outline
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] @
06 22
07T 1M [ ]
@ / 5 [‘T”ﬂ O (%)
177 102 ﬁé% HE IR (@)
(6) =@
9 =
n 11T
. ©
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Unit: mm
1. Communication ports 6. MS (Module Status) indicator
2. Address setup rotary switches 7. NS (Network Status) indicator
3. Function setup DIP switches 8. DeviceNet connector
4. Descriptions for DIP switches 9. DIN rail

5. SP (Scan Port) indicator

10. DIN rail clip

12.2.2 DeviceNet Connector

12-2

To connect with DeviceNet network, you can use the connector enclosed with DNAO2 or any connectors

you can buy in the store for wiring.
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PIN Signal Color Description
1 V- Black ov DbC
2 CAN_L Blue Signal-
3 SHIELD - Shielded cable
4 CAN_H White Signal+
5 V+ Red 24V DC

12.2.3 Address Setup Rotary Switch

Olo o o o o|O

The two rotary switches SW1 and SW2 set up the node address on

DeviceNet in decimal form. Setup range: 00 ~ 63 (64 ~ 99 are forbidden).

1. Example:

5
4
3
2
1
B. {; 'ﬁ 1 L. {; .6‘ 0
(O x100 ()i xa0
L] 5 ‘ﬁ 1. 3 .6

If you need to set the node address of DNAO2 as 26, simply switch the corresponding rotary switch of X10" to

“2” and the corresponding rotary switch of X10° to “6”.

Address setting

Description

Valid DeviceNet node address

Invalid DeviceNet node address

2.  Note:
The changed values on SW1 or SW2 are only valid when DNAO2 is re-powered. When DNAOQ2 is operating,

changing the set value of node address will be invalid.

12.2.4 Function Setup DIP Switch

The DIP switch SW3 is to be used on the equipment connected to DNAO2, Sw3
the selection of communication ports and setting up the baud rate of EEHEDDEE
DNAOQ2 and the master in DeviceNet. 12345678

1. Selecting equipment connected to DNAQ2

PIN 3 PIN 2 PIN 1 Equipment
off Off On AC motor drive
Off On Off Programmable logic controller
Off On On Temperature controller
On Off Off Servo drive
On Off On Human machine interface
On On Off Custom equipment
On On On Configuration mode

) Example
If the equipment connected to DNAQ2 is Delta servo drive, you only need to switch PIN 3 in SW3 to
“On” and PIN 1 and PIN 2 to “Off" and re-power DNAO2.

[ ] Note:
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The changed setting of DIP switch is only valid when DNAO2 is re-powered. When DNAOQ2 is operating,
changing the setting of DIP switch will be invalid.

2. Selecting DNAO2 communication mode

PIN 5 PIN 4 Communication mode
Off Off RS-485
On On RS-232
Off On
Incorrect setting
On Off

L] Note
The changed setting of communication mode is only valid when DNAO2 is re-powered. When DNAOQ2 is
operating, changing the setting of communication mode will be invalid.

3. Setting up baud rate

PIN 8 PIN 7 PIN 6 Baud rate of slave device
Off Off 125k bps
Off On 250k bps
Reserved
On Off 500k bps
On On Auto baud rate detection
® Note:

The changed setting of the baud rate of DeviceNet is only valid when DNAO2 is re-powered. When
DNAO2 is operating, changing the baud rate will be invalid.

12.2.5 Communication ports on DNAQ2

The communication ports on DNAO2 are used for the connection with the

PORT2 PORT1
equipment (Delta programmable logic controller, Delta AC motor drive,
Delta temperature controller, Delta servo drive, Delta human machine (O) @>{ B
interface and custom equipment).

1. PORT 1 PIN definition

PORT 1 sketch PIN Description
N.C.
GND

DATA-

DATA+
N.C.
N.C.

P NwWwbhooo
I

|
|| W|IN|F

PORT1

® Note:

PORT 1 supports RS-485 communication only.
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2. PORT 2 PIN definition

PORT 2 sketch PIN RS-232 RS-485
1 N.C. N.C.
2 RXD N.C.
o 3 TXD DATA-
ol
ol
A 4 N.C. N.C.
P e
o—07 8 5 GND N.C.
e
AP 6 N.C. N.C.
7 N.C. N.C.
DB9 male
8 N.C. DATA+
9 N.C. N.C.

L] Note
PORT 2 supports RS-232 and RS-485 communication only.

12.3 Functions of DNAO2

12.3.1 When DNAO2 is connected to Delta VFD series AC motor drive

DVPDNET-SL

DVP28SV
=

Delta VFD series
AC motor drive

&) — (®)

el I —

) i
A RJ12
LRS-485 communication

Before connecting Delta AC motor drive to the BUS, first set up the node address of the AC motor drive as 01,

DeviceNet

1. Baud rate and the setting of communication format

baud rate as 38,400bps and communication format as 8, N, 2; RTU (the format is fixed; other formats will be
invalid).

2. Modifying parameters in AC motor drive in the configuration software
When the configuration software is used for modifying a parameter in AC motor drive, DNAO2 will read the

maximum value, minimum value and read/write attribute of the parameter and decide if the value modified by
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12-6

3.

4.

the user falls within the modifiable range and whether to modify the parameter.

Reading and modifying parameters

DNAO?2 allows you to inquire Delta AC motor drive by explicit messages. The format of rthe inquiry is

shown in the table below.

Byte position Data written into AC motor drive Data read from AC motor drive
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [O]+Service code [0x10] R/R [0]+Service code [OX0E]
2 Class ID [0xO0F] Class ID [0x0F]
3 Instance ID LSB Instance ID LSB
4 Instance ID MSB Instance ID MSB
5 Attribute ID Attribute ID
6 Service data LSB N/A
7 Service data MSB N/A

Format of messag

es responded

Byte position Data written into AC motor drive Data read from AC motor drive
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [1]+Service code [0x10] R/R [1]+Service code [OX0E]
2 N/A Response data LSB
3 N/A Response data MSB
Note

When modifying parameters in the parameter table of the device, make sure that the parameter allows

you to modify it before you modify it.

I/O data mapping (Default)

AC motor drive — DeviceNet master

Node address of
AC motor drive

b15

b14 | bl13|bl12| b1l |b10| b9

b8

b7 | b6 | b5 | b4 | b3 | b2 | bl

b0

LED status of AC motor

H'2101 - Status of command control - .
drive
H'2102 Displaying frequency command
DeviceNet master — AC motor drive
Node address of | 15114 1)13 |12 | b11 [b10| b9 | b8 | b7 | b6 | b5 | ba | b3 | b2 | b1 | bO
AC motor drive

H'2000 Control command of AC motor drive
H'2001 Frequency command of AC motor drive
Explanation

[ ] When the equipment connected to DNAO2 is an AC motor drive, the length of data downloaded
from DNAO2 to the AC motor drive is preset as 2 words at addresses H’2000 and H'2001. DNAO2
is able to download maximum 8 words to AC motor drive. The length of data uploaded to DNAQ2
from AC motor drive is preset as 2 words at addresses H'2101 and H'2102 and DNAOQ2 is able to
be uploaded maximum 8 words.

] The length of data transmitted from DNAO2 to the AC motor drive is preset as 2 words. If you

need to extend the length, you have to first set up Class 0x95>>Instancel>>Attribute2 as the
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destination value and next set up Attribute11 ~ Attribute 18. The length of data transmitted from

the AC motor drive to DNAOQ2 is preset as 2 words. If you need to extend the length, you have to

first set up Class 0x95>>Instancel>>Attribute3 as the destination value and next set up

Attribute25 ~ Attribute32.

[ ] Length of 1/O data to be exchanged and address for I/O mapping can be modified through

changing Class 0x95 as listed below. The modification will be valid after DNAO2 is re-powered.

Maximum 16 words are allowed for I/O data exchange.

] If you are to return the 1/O mapping to default setting, change Attributel of Instancel of Class

0x95 into H'0001 and re-power DNAO2. Please note that doing so can only recover the current

I/O data mapping in the AC motor drive.
[ ] Class 0x95 Data Config

InstanceO:

Attribute ID Access rule Name Data type

1 Get Revision UINT
Instancel:

Attribute ID Access rule Name Data type Default
1 Get/Set Reset parameter USINT H’0000
2 Get/Set Length of input data USINT 2 words
3 Get/Set Length of output data USINT 2 words
1 Get/Set Data_in [0] UINT H'2000
12 Get/Set Data_in [1] UINT H'2001
13 Get/Set Data_in [2] UINT H'FFFF
14 Get/Set Data_in [3] UINT H'FFFF
15 Get/Set Data_in [4] UINT H'FFFF
16 Get/Set Data_in [5] UINT H'FFFF
17 Get/Set Data_in [6] UINT H'FFFF
18 Get/Set Data_In [7] UINT H'FFFF
25 Get/Set Data_out [0] UINT H'2101
26 Get/Set Data_out [1] UINT H'2102
27 Get/Set Data_out [2] UINT H'FFFF
28 Get/Set Data_out [3] UINT H'FFFF
29 Get/Set Data_out [4] UINT H'FFFF
30 Get/Set Data_out [5] UINT H'FFFF
31 Get/Set Data_out [6] UINT H'FFFF
32 Get/Set Data_out [7] UINT H'FFFF

In the table above, Data_in refers to the data transmitted from DeviceNet master to AC

motor drive, and Data_out refers to the data transmitted from the AC motor drive to DeviceNet

master.
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12.3.2 When DNAO2 is connected to Delta DVP series programmable logic controller

DVPDNET-SL
DVP28$V
Fbomer T ovemssv
]
o |s
O
]
cl

RS-485 communication

Delta DVP series PLC

EREEEEREEEEEN
klelelelolelolblellelo]]

B\reLra é

elolleleklollolealdd (@
bloleleloleloaeelol |0
v =

DeviceNet

1. Baud rate and the setting of communication format
Before connecting the PLC to bus, set the node address of PLC as 01 and the communication format as
115,200 bps; 7, E, 1; ASCII (the format is fixed; other formats will be invalid).

2. Class 0x96 parameter

® InstanceO

Attribute ID Access rule Name Data type
1 Get Revision UINT
® Instancel through 9
Instance ID Description
1 S device of PLC
2 X device of PLC
3 Y device of PLC
4 M device of PLC
5 T device of PLC (bit device)
6 T device of PLC (word device)
7 C device of PLC (bit device)
8 C device of PLC (word device)
9 D device of PLC

All Instances in the table do not support any Attribute.
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[ ) Common Services
Service code I EEEG] 7 Service name
Class Instance
0x32 No Yes Read PLC data
0x33 No Yes Write PLC data

3. Format of inquiries and messages responded

° DNAO2 allows you to inquire PLC by explicit messages. The format of inquiry is shown in the
table below.
Byte position Data read from PLC Data written into PLC
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [0]+Service code [0x32] R/R [0]+Service code [0x33]
2 Class ID [0x96] Class ID [0x96]
3 Instance 1D Instance 1D
4 Position address LSB Position Address LSB
5 Position address MSB Position Address MSB
6 Number LSB Service data LSB
7 Number MSB Service data MSB
° Explanation

B “Position address” refers to the No. of the device in the register of PLC. For example, the
position address of MO is 0 and that of D100 is 100.

B “Number” refers to the number of PLCs. When the read device is a word device, “Number”
refers to the number of words read; when the read device is a bit device, “Number” refers to
the number of bits read.

| Bit devices, S, X, Y and M in DVP-PLC allow the reading of maximum 16 bits and writing in
of only 1 bit (either 0 or 1). Devices T, C and D in DVP-PLC allow the reading of maximum 3

words and writing in of 1 word. See the table below.

Device in PLC Max. length to be read allowed Max. length to be written in allowed
S 16 bits 1 bit
X 16 bits Not support
Y 16 bits 1 bit
M 16 bits 1 bit
T (bit device) 16 bits 1 bit
C (bit device) 16 bits 1 bit
T (word device) 3 words 1 word
C (word device) 3 words 1 word
D (word device) 3 words 1 word
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B Format of messages responded

Byte position Data read from PLC Data written into PLC
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [1]+Service code [0x32] R/R [1]+Service code [0x33]
2~7 Response data N/A

B [f error occurs during the communication, DNAO2 will send the error code to the master.

See the table below for the definitions of error codes.

Error code .
Byte 1 Byte 2 Definition
0x08 OxFF Service not supported (Invalid service code)
0x16 OxFF Object polled does not exist (lllegal instance ID or class ID)
0x20 0x01 Communication instruction is illegal
0x20 0x02 The register address is illegal
0x20 0x03 The register No. in PLC exceeds the range
0x20 0x04 Cannot respond to the inquiry
0x20 0x07 DNAO2 and PLC communication error

4, I/O data mapping (default)

® PLC — DeviceNet master

Proiect Start address of | Default length of | Max. Length of Unit Description
) I/O data mapping | I/O data mapping |1/O data mapping P
c D408 (H'1198) 6 128 word (M/8)+(D*2)<=Max
PLC—DeviceNet .
M256 (H'0900) 10 256 bit | Size (256 bytes)
o DeviceNet master — PLC
Proiect Start address of | Default length of | Max. Length of Unit Descriotion
! I/O data mapping | I/O data mapping | I/O data mapping P
D500 (H111F4) 6 128 word (M/8)+(D*2)<:Max
DeviceNet—PLC ;
M512 (H'0AQ0) 10 256 bit | Size (256 bytes)

) Explanation

B When the equipment connected to DNAO2 is PLC, the length of data downloaded from
DNAO2 to PLC is preset as 7 words at addresses D500 ~ D505 and M512 ~ M521. DNAO2
is able to download maximum 128 words to the word device D, T, and C and 256 bits to bit
devices M, Y, and S in PLC, but the total data length downloaded to M and D should be no
more than 256 bytes. The length of data uploaded from the PLC to DNAO2 is preset as 7
words at addresses D408 ~ D413 and M256 ~ M265. DNAOQ2 is able to be uploaded
maximum 128 words from the word device D, T, and C and 256 bits to bit devices M, Y, and
S in PLC but the total data length uploaded from M and D should be no more than 256
bytes.

B The length of I/O data to be exchanged and address for mapping can be modified through
changing Class 0x97 as listed below. The modification will be valid after DNAO2 is
re-powered. Maximum 16 words are allowed for I/O data exchange.

B If you are to return the 1/O mapping to default setting, change Attributel of Instancel of

Class 0x97 into HO001 and re-power DNAQ2. Please note that doing so can only recover
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the current I/O data mapping in the PLC.
B Class 0x97 Data Config

InstanceO:
Attribute ID Access rule Name Data type
1 Get Revision UINT
Instancel:
Attribute ID Access rule Name Data type Default
1 Get/Set Reset parameter USINT H’0000
2 Get/Set M_dlen_in UINT A bits
3 Get/Set D_dlen_in UINT 6words
4 Get/Set M_dlen_out UINT A bits
5 Get/Set D_dlen_out UINT 6words
6 Get/Set M_in_start_adr UINT H’0100
7 Get/Set D_in_start_adr UINT H'0198
8 Get/Set M_out_start_adr UINT H'0200
9 Get/Set D_out_start_adr UINT H'01F4
10 Get/Set Comm Timeout UINT H’0020
12.3.3 When DNAO2 is connected to Delta DTA temperature controller
DVPDNET-SL
‘ DVPZSSV
Fesorer v
‘e |
ol |3
@)
] O
i J
y [ |
= = =
Master
i L
RS-485 communication
Delta DTA

DeviceNet

1. Baud rate and the setting of communication format

temperature controller

Before connecting Delta temperature controller to bus, set the node address of the temperature controller as

01 and the communication format as 38,400 bps; 7, E, 1; ASCII (the format is fixed; other formats will be
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12-12

3.

invalid). Before the communication with DTA series temperature controller, you have to set the content of

H'471A as H'0001 to allow the write-in of communication.

Reading and modifying parameters

DNAO2 allows you to inquire Delta temperature controller by explicit messages. The format of inquiry is

shown in the table below:

Byte position Data written into temperature controller Data read from temperature controller
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [0]+Service code [0x10] R/R [0]+Service code [0x0E]
2 Class ID [0x98] Class ID [0x98]
3 Instance ID LSB Instance ID LSB
4 Instance ID MSB Instance ID MSB
5 Attribute ID Attribute ID
6 Service data LSB N/A
7 Service data MSB N/A

Format of messages responded:

Byte position Data written into temperature controller Data read from temperature controller
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [1]+Service code [0x10] R/R [1]+Service code [0x0E]
2 N/A Response data LSB
3 N/A Response data MSB

I/O data mapping (Default)

Temperature controller — DeviceNet master

Node address of AC | 15| 114 | h13|p12 | b11 |b10| b9 | b8 | b7 | b6 | bS | b4 | b3 | b2 | b1 | bO
motor drive
H'4700 Present temperature value (PV)
H'4719 RUN/STOP

DeviceNet master — temperature controller

Node address of AC

b15|bl14 [b13|b12 | b1l (b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0

motor drive

H'4701 Set temperature value (SV)

H'4719 RUN/STOP

Explanation

When the equipment connected to DNAO2 is DTA series temperature controller, the length of data
downloaded from DNAO2 to DTA is preset as 2 words at addresses H'4701 and H'4719. DNAO2 is
able to download maximum 8 words. The length of data uploaded to DNAO2 from DTA is preset as
2 words at addresses H'4700 and H'4719. DNAO2 is able to be uploaded maximum 8 words.
Length of 1/0O data to be exchanged and address for mapping can be modified through changing
Class 0x99 as listed below. The modification will be valid after DNAQ2 is re-powered. Maximum 16
words are allowed for I/O data exchange.

If you are to return the I/O mapping to default setting, change Attributel of Instancel of Class 0x99

into H'0001 and re-power DNAO2. Please note that doing so can only recover the current I/O data
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mapping in PLC.

Class 0x99 Data Config

InstanceO:

Attribute 1D Access rule Name Data type

1 Get Revision UINT
Instancel (DTA):

Attribute ID Access rule Name Data type Default
1 Get/Set Reset parameter USINT H'0000
2 Get/Set Input data length USINT 2 words
3 Get/Set Output data length USINT 2 words
11 Get/Set Data_in [0] UINT H'4701
12 Get/Set Data_in [1] UINT H'4719 (for DTA)
13 Get/Set Data_in [2] UINT HFFFF
14 Get/Set Data_in [3] UINT HFFFF
15 Get/Set Data_in [4] UINT HFFFF
16 Get/Set Data_in [5] UINT H'FFFF
17 Get/Set Data_in [6] UINT H'FFFF
18 Get/Set Data_in [7] UINT H'FFFF
25 Get/Set Data_out [0] UINT H'4700
26 Get/Set Data_out [1] UINT H'4719 (for DTA)
27 Get/Set Data_out [2] UINT H'FFFF
28 Get/Set Data_out [3] UINT H'FFFF
29 Get/Set Data_out [4] UINT H'FFFF
30 Get/Set Data_out [5] UINT H'FFFF
31 Get/Set Data_out [6] UINT H'FFFF
32 Get/Set Data_out [7] UINT H'FFFF

Data_in refers to the data transmitted from DeviceNet master to DTA. Data_out refers to the

data transmitted from DTA to DeviceNet master.

Common Services

Implemented for

Service Code

Service name

Class Instance
0x05 Yes Yes Reset
Ox0E Yes Yes Get_Attribute_single
0x10 No Yes Set_Attribute_single
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12.34 When DNAO2 is connected to Delta ASD-A series servo drive

DVPDNET-SL
DVP28SV

Delta ASD-Aservo drive

f—m i

DeviceNet
RS-232/RS-485
L communication

1. Baud rate and the setting of communication format

Before connecting Delta servo drive to bus, set the node address of the servo drive as 01 and the
communication format as 115,200; 7, E, 1; ASCII (the format is fixed; other formats will be invalid).
Assume the equipment connected to DNAO2 is ASDA-A0121LA, you have to configure the following
parameters before connecting the servo drive to DNAO2.

¢ P3-00 =H0001 (set node address to 1)

e P3-01 = H'0005 (set baud rate to 115,200 bps)

¢ P3-02 =H0001 (set communication format as ASCII,7,E,1)

* P3-05=H'0002 (select RS-485 communication)

* P3-05=H'0000 (select RS-232 communication)

* P3-06 = H'OOFF (set DI1 ~ DI8 to valid communication control)

2. Reading and modifying parameters
® DNAO2 allows you to inquire Delta servo drive by explicit messages. The format of inquiry is
shown in the table below.
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Byte position Data written into servo drive Data read from servo drive
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [0]+Service code [0x10] R/R [0]+Service code [Ox0E]
2 Class ID [0x9A] Class ID [0x9A]
3 Instance ID LSB Instance ID LSB
4 Instance ID MSB Instance ID MSB
5 Attribute 1D Attribute ID
6 Service Data LSB N/A
7 Service Data MSB N/A

o Format of messages responded

Byte position Data written into servo drive Data read from servo drive
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [1]+Service code [0x10] R/R [1]+Service code [Ox0E]
2 N/A Response data LSB
3 N/A Response data MSB
L] Note

When modifying parameters in the parameter table of Delta ASD-A servo drive, make sure that

the parameter allows you to modify it before you modify it.

3. I/O data mapping (Default)

) Servo drive — DeviceNet master

Node address of | 151114 | b13|b12 | b11 |b10| b9 | b8 | b7 | b6 | b5 | ba | b3 | b2 | b1 | bO
servo drive
H'0409 - Digital output DO1 ~ DO5
[ ) DeviceNet Master — Servo drive
Node address of | 151114 | b13|b12 | b11 |b10| b9 | b8 | b7 | b6 | b5 | ba | b3 | b2 | b1 | bO
servo drive
H'0407 - Digital input DI1 ~ DI8

®  Explanation:

B When the equipment connected to DNAO2 is a servo drive, the length of data downloaded

from DNAOQ?2 to the servo drive is preset as 1 word at addresses H'0407 (corresponding

address of DI1 ~ DI8). DNAO2 is able to download maximum 16 words. The length of data
uploaded to DNAO2 from the servo drive is preset as 1 word at addresses H'0409
(corresponding address of DO1 ~ DO5). DNAO2 is able to be uploaded maximum 16 words.

B The length of I/O data to be exchanged and address for mapping can be modified through

changing Class9B s listed below. The modification will be valid after DNAO2 is re-powered.

Maximum 32 words are allowed for I/O data exchange.

B If you are to return the 1/O mapping to default setting, change Attributel of Instancel of

Class 0x9B into H'0001 and re-power DNAOQ2. Please note that doing so can only recover

the current I/O data mapping in servo drive.
B Class 0x9B Data Config

InstanceO:
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12-16

Attribute ID Access rule Name Data type

1 Get Revision UINT
Instancel:

Attribute ID Access rule Name Data type Default
1 Get/Set Reset parameter USINT H'0000
2 Get/Set Input data length USINT 1 words
3 Get/Set Output data length USINT 1 words
11 Get/Set Data_in [O] UINT H'0407
12 Get/Set Data_in [1] UINT H'FFFF
13 Get/Set Data_in [2] UINT H'FFFF
14 Get/Set Data_in [3] UINT H'FFFF
15 Get/Set Data_in [4] UINT H'FFFF
16 Get/Set Data_in [5] UINT H'FFFF
17 Get/Set Data_in [6] UINT H'FFFF
18 Get/Set Data_in [7] UINT H'FFFF
19 Get/Set Data_in [8] UINT H'FFFF
20 Get/Set Data_in [9] UINT H'FFFF
21 Get/Set Data_in [10] UINT H'FFFF
22 Get/Set Data_in [11] UINT H'FFFF
23 Get/Set Data_in [12] UINT H'FFFF
24 Get/Set Data_in [13] UINT H'FFFF
25 Get/Set Data_in [14] UINT H'FFFF
26 Get/Set Data_in [15] UINT H'FFFF
31 Get/Set Data_out [0] UINT H'0409
32 Get/Set Data_out [1] UINT H'FFFF
33 Get/Set Data_out [2] UINT H'FFFF
34 Get/Set Data_out [3] UINT H'FFFF
35 Get/Set Data_out [4] UINT H'FFFF
36 Get/Set Data_out [5] UINT H'FFFF
37 Get/Set Data_out [6] UINT H'FFFF
38 Get/Set Data_out [7] UINT H'FFFF
39 Get/Set Data_out [8] UINT H'FFFF
40 Get/Set Data_out [9] UINT H'FFFF
41 Get/Set Data_out [10] UINT H'FFFF
42 Get/Set Data_out [11] UINT H'FFFF
43 Get/Set Data_out [12] UINT H'FFFF
44 Get/Set Data_out [13] UINT H'FFFF
45 Get/Set Data_out [14] UINT H'FFFF
46 Get/Set Data_out [15] UINT H'FFFF

Data_in refers to data transmitted from DeviceNet master to servo drive. Data_out
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refers to data transmitted from the servo drive to DeviceNet master.

12.3.5 When DNAO2 is connected to Delta DOP-A series human machine interface

DVPDNET-SL

,7 DVP28SV
=

Delta DOP-A HMI

COM1 COM2 @
L RS-232/RS-485 communication

DeviceNet

1. Baud rate and the setting of communication format
® Before connecting the Delta HMI to bus, set the node address of HMI as 01 and the
communication format as 115,200; 7, E, 1; ASCII (the format is fixed; other formats will be
invalid).
® \When DNAOQ2 is connected to Delta DOP series HMI, please set up the baud rate and format

following the procedure listed below.

B Open software Screen Editor and select “File>>New”. You will see the dialog box as below.

ew Application [®)

& pplication Narne

HMI

Screen Marne

Screen_1

Screen [T

1

HIWI

[l DOP-&57CS5TD 256 Colors -
Base Port Controller

& Delta DVF FLC

D
—
a

[ | Follow @ and set the Base Port Controller to “Delta DVP PLC”. Click "OK” to create a new
file.
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B Select “Options>>Configuration>>Communication” and you will see the dialog box as
below.

Workstation Setop g|

Standard | Communication | Print | Default | Other

B, Link Mame Controller Add
1 Base Port Delta DVF PLC
Controller Settings

O Port COLIZ2 W HIII Station
Password 123456798 PLC Station 1

4

Corum. Delay Time i Interface F5232 “
- R 9
Timeout 300 > | ms
= sepen (@)
Rety Con
Baud Rate 9600 v @
[¥] Optimize Parity Ewen “ @

[ Corrmrdeation Interrapt I:l tirmes then cancel connected

ok J[ cwea ]

[ ] Follow 2 ~ ® and set the PLC Station to 1 and communication format to 115,200, 7, E,
1,A SCII. Click "OK”.

® When DNAO2 is connected to TP04/TP02, please set up the baud rate and format following the
procedure listed below.

B Open TPEditor and select “File>>New”. You will see the dialog box as below.

Set Device Type
\DELTA FLC YA
TE Tye

TR G Bl
File Name
[Tze0

oK Cancel

B Follow D and set the Device Type to “Delta PLC”. Click "OK” to create a new file.

B Select “Tools>>TP Object Communication Default Setting” and you will see the dialog box
as below.
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TP Object Communication Defanlt Setup E]

v Selsct Defanlt FLC ID @

Select HMI Port SetPLC ID
& COMIRS3Z =l
®s25 L 2
¢ COM2(RS485)
0K | Comcel |

[ | Follow @ 3 and set PLC ID to “1”. Check "Select Default PLC ID” and click "OK” to

complete the setting.
2. I/O data mapping (Default)
® DOP series HMI writes DNAQ2

Node address of

DNAO2 b15|bl4 |b13|b12| b1l (b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
DO DOP writes register of DNA02
D1 DOP writes register of DNA02
D2 DOP writes register of DNA02
D3 DOP writes register of DNA02
® DNAO2 — DeviceNet master
Node address of |15 | )14 | p13 [b12 [ b11 [b10| b9 | b8 | b7 | b6 | b5 | ba | b3 | b2 | bl | bO
DNAO02
DO Content of register DO
D1 Content of register D1
D2 Content of register D2
D3 Content of register D3
® DOP series HMI reads DNAO2
Node address of | ;5| 1413 |12 |b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
DNAO2
D32 DOP reads register of DNA02
D33 DOP reads register of DNA02
D34 DOP reads register of DNA02
D35 DOP reads register of DNA02
® DeviceNet master — DNAO2
Node adaress of | 15 | b14| b13 |b12 | b11|b10| b9 | b8 | b7 b6 | b5 | ba | b3 | b2 | b | bO
D32 Content of register D32
D33 Content of register D33
D34 Content of register D34
D35 Content of register D35

® Explanation

B When the equipment connected to DNAO2 is DOP series HMI, the length of data written to

DNAO2 from DOP is preset as 4 words from the preset devices DO ~ D3. The maximum
length of data written from DOP series HMI to device D of DNAO2 is 32 words. The length of
data in DNAO2 read by DOP series HMI is preset as 4 words from the preset devices D32 ~
D35. The maximum length of data in device D of DNAO2 read by DOP series HMI is 32
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words.

B The length of I/O data to be exchanged can be modified through changing Class9C as

listed below, but the start device of I/O mapping cannot be changed. The modification will

be valid after DNAO2 is re-powered. Maximum 64 words are allowed for I/O data exchange.

B If you are to return the 1/O mapping to default setting, change Attributel of Instancel of

Class 0x9C into H’0001 and re-power DNAO2. Please note that doing so can only recover

the current I/O data mapping in HMI.
B Class 0x9C Data Config

InstanceO:
Attribute ID Access rule Name Data type
1 Get Revision UINT
Instancel:
Attribute ID Access rule Name Data yype Default
1 Get/Set Reset parameter USINT H’0000
2 Get/Set Input data length USINT 4 words
3 Get/Set Oultgrl:ét?]ata USINT 4 words

12.3.6 When DNAO2 is connected to custom equipment

12-20

In the custom mode, DNAOQ2 can still establish EXP/IO connection when there is ho equipment connected to it.

1.

Settings of the equipment connected to DNAO2 in custom mode

Before connecting the custom equipment to bus through DNAO2, you have to configure and check the

following parameters.

¢ Configuration of the equipment: RS-485 or RS-232 communication

* Node address of the equipment; 01

¢ Baud rate of the equipment: 19,200bps

¢ Communication format of the equipment: 8, N, 2, RTU

¢ According to the actual need, configure the I/0O mapping between DNAQ2 and the equipment in the

configuration software.

2. Reading and modifying parameters in the custom equipment

® DNAO2 allows you to inquire the custom equipment by explicit messages (fits in Modbus

protocol). The format of inquiry is shown in the table below.

Byte position Data written into custom equipment Data read from custom equipment
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [0]+Service code [0x10] R/R [0]+Service code [Ox0E]
2 Class ID [Ox9E] Class ID [Ox9E]
3 Instance ID LSB Instance ID LSB
4 Instance ID MSB Instance ID MSB
5 Attribute ID Attribute ID
6 Service Data LSB N/A
7 Service Data MSB N/A
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® Format of messages responded:

Byte position Data written into custom equipment Data read from custom equipment
0 Frag [0]+XID+MAC ID Frag [0]+XID+MAC ID
1 R/R [1]+Service code [0x10] R/R [1]+Service code [Ox0E]
2 N/A Response data LSB
3 N/A Response data MSB

3. Class Ox9E Custom_Parameter

® Class attributes

Attribute ID Access rule Name Data type

1 Get Revision UINT

® Instance 1: Parameter Instance 1 through N

Parameter attribute

Attribute ID Access rule Name Data type

1 Get/Set Parameter Value -

Common Services

Service Code Implemented for Service Name
Class Instance
O0x0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

® Explanation

B When you need to use DeviceNet Config software to read the parameters in the custom
equipment, you have to first make sure that the equipment supports the Modbus function
code, 0x03 (read), 0x06 (write) and so on.
You have to acquire the Modbus address of the parameter before reading the parameter.
How to read: Plus 0x0001 in Modbus address as Instance value and 0x0001 as Attribute
value.

B Assume you read the Modbus address of the custom equipment as 0x011E, use DeviceNet
Config software and read Instance = Ox011E + 0x0001 and Attribute = 0x01.

4. I/O data mapping (Default)

® Custom equipment — DeviceNet master

Node address of custom 5114113 |p12|b11|b10| b9 | b8 | b7 | b6 | bS | b4 | b3 | b2 | b1 | bO
equipment
H'2101 Relevant to the equipment connected
H'2102 Relevant to the equipment connected

® DeviceNet master — custom equipment

Node address of custom |15 11141 h13(p12|b11 [b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bo
equipment
H’2000 Relevant to the equipment connected
H’2001 Relevant to the equipment connected

® Explanation
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When the equipment connected to DNAOQ2 is custom equipment, the length of data
downloaded from DNAOQ2 to the equipment is preset as 2 words at addresses H'2101 and
H'2102. DNAO2 is able to download maximum 4 words. The length of data uploaded to
DNAO2 from the equipment is preset as 2 words at addresses H'2000 and H'2001. DNA02
is able to be uploaded maximum 4 words. The I/O mapping can be modified by changing
Class9F.

The length of I/O data to be exchanged and address for mapping can be modified through
changing Class9F as listed below. The modification will be valid after DNAQOZ2 is re-powered.
Maximum 8 words are allowed for I/O data exchange.

If you are to return the 1/O mapping to default setting, change Attributel of Instancel of
Class 0x9F into H'0001 and re-power DNAOQ2. Please note that doing so can only recover
the current I/O data mapping in the custom equipment.

Class 0x9F Custom Data Config

InstanceO:
Attribute ID Access rule Name Data type
1 Get Revision UINT
Instancel:
Attribute ID Access rule Name Data type Default
1 Get/Set Reset parameter USINT H’0000
2 Get/Set Input data length USINT 2 words
3 Get/Set Output data length USINT 2 words
9 Get/Set Data_in [O] UINT H'2000
10 Get/Set Data_in [1] UINT H'2001
11 Get/Set Data_in [2] UINT H'FFFF
12 Get/Set Data_in [3] UINT H'FFFF
17 Get/Set Data_out [0] UINT H'2101
18 Get/Set Data_out [1] UINT H'2102
19 Get/Set Data_out [2] UINT H'FFFF
20 Get/Set Data_out [3] UINT H'FFFF

If DNAO2 fails to connect to DeviceNet by explicit messages due to the modification
on the 1/0 mapping between DNAO2 and the equipment connected to it (e.g. dlen_in,
dlen_out, data_in, data_out, etc), the I/O mapping between DNAO2 and the equipment
connected to it will not be able to return to default setting through explicit messages.

In the custom mode, DNADNAO2 can still establish EXP/IO connection when there is no
equipment connected to it and the 1/0 mapping of DNAO2 can be returned to default setting.
Instance2 EEPROM read/write:

Attribute ID (decimal) | Access rule Name Default
30 Get/Set AMD reset parameter H’0000
71 Get/Set PLC reset parameter H’0000
90 Get/Set DTA reset parameter H’0000
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Attribute ID (decimal) Access rule Name Default
150 Get/Set ASDA reset parameter H'0000
224 Get/Set DOP reset parameter H'0000
200 Get/Set Custom reset parameter H’0000

In the custom mode, if you are to return the 1/0O mapping of AC motor drive to default
setting, change Attribute30 of Instance2 of Class 0x9F into H'0001 and re-power DNAO2.

In the custom mode, if you are to return the 1/0 mapping of PLC to default setting,
change Attribute71 of Instance2 of Class 0x9F into H'0001 and re-power DNAO2.

In the custom mode, if you are to return the 1/O mapping of temperature controller to
default setting, change Attribute90 of Instance2 of Class Ox9F into H'0001 and re-power
DNAO2.

In the custom mode, if you are to return the 1/O mapping of servo drive to default
setting, change Attribute150 of Instance2 of Class 0x9F into H'0001 and re-power DNAO2.

In the custom mode, if you are to return the 1/0O mapping of HMI to default setting,
change Attribute224of Instance2 of Class 0x9F into H'0001 and re-power DNAO2.

In the custom mode, if you are to return the I/O mapping of the custom equipment to
default setting, change Attribute200 of Instance2 of Class 0x9F into H'0001 and re-power
DNAO2.

Common Services:

Service Code Cla;r:plemente:jnfs(:;nce Service name
005 Yes Yes Reset
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

Instance3 Modbus baud rate setting

Attribyte ID Access rule Name Range Default value
(decimal) (Note 1) (Note 1)
1 Get/Set AMD baud rate setting 1~2 2
2 Get/Set PLC baud rate setting 1~4 4
3 Get/Set DT baud rate setting 1~2 2
4 Get/Set ASDA baud rate setting 1~4 4
5 Get/Set DOP baud rate setting 1~4 4
6 Get/Set CUSTOM baud rate setting 1~4 1

Note 1: The baud rates of the codes are in the table below.

Code Baud rate
1 19,200 bps
2 38,400 bps
3 57,600 bps
4 115,200 bps
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12.4 LED Indicators & Trouble-shooting
There are 3 LED indicators on DNAO2, Network Status LED, Module Status LED and Scan Port LED, for

displaying the connection status of the communication.

12.4.1 Network Status LED

LED status Indication How to deal with it?

1. Check the power of DNAO2 and see if the connection is
normal.

Off ';3 pli(::v;tei;; ID has not completed 2. Check if the node communication on the BUS is normal.
P 9 P 3. Make sure at least 1 node is normally communicating with
the network through DNAO2.
Green light Online, but not connected to _
flashes DeviceNet
. Online, and connected to DeviceNet
Green light on --
normally
Red light Online, but I/O connection time-out _
flashes occurs.

1. Make sure all node addresses on the BUS are not
repeated.

2. Check if the network installation is normal.

3. Check if the baud rate of DNAO2 is consistent with that of
the BUS.

4. Check if the station No. of DNAO2 is valid.

5. Check if your choice of switch on DNAO2 is consistent
with the actual connected equipment.

6. Check if DNAO2 is correctly wired with the equipment.

Network failure. Failed ID duplication or

Red light on BUS-Off.

12.4.2 Module Status LED

LED status Indication How to deal with it?

Check the power of DNAO2 and see if the connection is

Off No power; off-line
normal.

Green light Waiting for 1/O data, no /O data or DNAO2 has passed operation test and is waiting for I/O data

flashes PLC program is being edited.

Green light on | 1/O operation in progress normally. --

Red light Configuration problem; DNAO2 is not |1. Reset parameters in DNAQ2.

flashes connected to equipment 2. Check if DNAO2 is correctly wired with the equipment.

EEPROM is damaged, or other

Red light on hardware error.

Send back to factory for repair.

12.4.3 Scan Port LED

LED status Indication How to deal with it?

Check the power of DNAO2 and see if the connection is

Off No power
normal.

DNA-02 is reading the default value in
Green light the equipment. DNAO2 obtains the
flashes parameters from the equipment and
initializes some of the attributes.

Communication between DNA-02 and
the equipment is normal.

Green light on

1. Check if the communication format of the equipment is
correctly set up.

2. Check carefully if the installation is correct.

1. Check if DNAO2 is correctly connected with the
equipment.

2. Restart the connection and make sure the communication
cable meets the specification.

Red light CRC check fails, or the equipment
flashes sends back error information.

Red light on Connection fails, or no connection.
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12.5 DeviceNet Objects DNAO2 Supports

This section provides details of the objects, instances and attributes supported by DNAO2 in DeviceNet network.

12.5.1 DeviceNet Object

1.

2.

Object Classes

Class Object
0x01 Identity
0x02 Message router
0x03 DeviceNet
0x05 Connection
OxOF Parameter
0x93 Base Object
0x95 AMD config Object
0x96 PLC parameter
0x97 PLC config Object
0x98 DT parameter
0x99 DT config
Ox9A ASDA paramter
0x9B ASDA config
Class 0x01 Identity
® Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
2 Get MaxInstance UINT
3 Get Numberofinstances UINT
6 Get MaxldClass UINT
7 Get MaxldInstance UINT
® |Instance 1: Drive Instance
Attribute ID Access rule Name Data type
1 Get Vendor ID UINT
2 Get DeviceType UINT
3 Get ProductCode UINT
4 Get | vaiRev. USINT
MinRev
5 Get Status WORD
6 Get Sn UDINT
; Get | Smen JsINT
ASCIIStr

® Common Services
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. Implemented for .
Service code Service name
Class Instance
0x05 No Yes Reset
0x0e Yes Yes Get_Attribute_Single
0x10 Yes No Find_Next_Object_Instance

3. Class 0x02 Message router

() Class attributes

Attribute ID Access rule Name Data type
1 Get Revision UINT
6 Get MaxldClass UINT
7 Get MaxldInstance UINT

® Instance 1:

Attribute ID Access rule Name Data type
2 Get NumAvailable UINT
3 Get NumActive UINT

() Common Services

. Implemented for .
Service code Service name
Class Instance
0x0e Yes Yes Get_Attribute_Single
4, Class 0x03 DeviceNet
[ ) Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT

® Instance 1: Drive Instance

Attribute ID Access rule Name Data type
1 Get MAC ID USINT
2 Get BaudRate USINT
3 Get/Set Busofinterrupt BOOL
4 Get/Set BusofCounter USINT

AllocationInfo
5 Get AllocationChioce BYTE
MasterNodeAddress USINT
6 Get MACIDSwitchChanged BOOL
7 Get BaudRateSwitchChanged BOOL
8 Get MACIDSwitchValue USINT
9 Get BaudRateSwitchValue USINT
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5.

Common Services

Service code Implemented for Service name
Class Instance
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
0x4B No Yes Allocate_Master/Slave_Connection_Set
0x4C No Yes Release_Master/Slave_Connection_Set
Class 0x05 Connection
Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
Instance 1: Master/Slave Explicit Message Connection
Attribute ID Access rule Name Data type
1 Get State USINT
2 Get InstanceType USINT
3 Get TransportClassTrigger USINT
4 Get ProducedConnectionld UINT
5 Get ConsumedConnectionld UINT
6 Get InitialCommCharacteristics BYTE
7 Get ProducedConnectionSize UINT
8 Get ConsumedConnectionSize UINT
9 Get/Set ExpectedPackedRate UINT
12 Get/Set WatchdogTimeoutAction USINT
13 Get Produced Connection Path Length USINT
14 Get Produced Connection Path EPATH
15 Get Consumed Connection Path Length USINT
16 Get Consumed Connection Path EPATH
Instance 2: Polled 1/0 Connectio
Attribute ID Access rule Name Data type
1 Get State USINT
2 Get InstanceType USINT
3 Get TransportClassTrigger USINT
4 Get ProducedConnectionld UINT
5 Get ConsumedConnectionld UINT
6 Get InitialCommCharacteristics BYTE
7 Get ProducedConnectionSize UINT
8 Get ConsumedConnectionSize UINT
9 Get/Set ExpectedPackedRate UINT
12 Get/Set WatchdogTimeoutAction USINT
13 Get Produced Connection Path Length USINT
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Attribute ID Access rule Name Data type
14 Get Produced Connection Path EPATH
15 Get Consumed Connection Path Length USINT
16 Get Consumed Connection Path EPATH

() Common Services

12-28

Service code Implemented for Service name
Class Instance
0x05 No Yes Reset
OxO0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
6. Class 0x93 Base object
® (Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
® Paremeter: Instance 1
Attribute ID Access rule Name Data type Default
1 Get Sfversion UINT 1100
2 Get/Set LossDNTreat USINT 1
3 Get/Set LossSPTreat USINT 1
4 Get/Set MODtime (0...255) USINT 50
11 Get USErrCord1 USINT 0
12 Get USErrCord2 USINT 0
13 Get USErrCord3 USINT 0
14 Get USErrCord4 USINT 0
15 Get USErrCord5 USINT 0
7. Class OxOF AMD_Parameter
®  Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
2 Get MaxInstance UINT
8 Get ParaClassDescriptor WORD
9 Get ConfAssemblyinst UINT
10 Get NativeLanguage USINT
() Paremeter: Instance 1 ~ Instance 216
Attribute ID Access rule Name Data type
1 Get/Set Parameter Value -
2 Get Link Path Size USINT
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Attribute ID Access rule Name Data type
3 Get Link Path -
4 Get Descriptor WORD
5 Get Data Type USINT
6 Get Data Size USINT

[ ) Common Services

Im
Service code plemented for Service Name
Class Instance
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

8. Class 0x95 AMD_DataConf
) InstanceO:

Attribute ID Access rule Name Data type

1 Get Revision UINT
° Instancel:

Attribute ID Access rule Name Data type Default
1 Get/Set Reset Parameter USINT H’0066
2 Get/Set dlen_in USINT 2
3 Get/Set dlen_out USINT 2
11 Get/Set Data_in [0] UINT H'2000
12 Get/Set Data_in [1] UINT H'2001H
13 Get/Set Data_in [2] UINT H'FFFF
14 Get/Set Data_in [3] UINT H'FFFF
15 Get/Set Data_in [4] UINT H'FFFF
16 Get/Set Data_in [5] UINT H'FFFF
17 Get/Set Data_in [6] UINT H'FFFF
18 Get/Set Data_in [7] UINT H'FFFF
25 Get/Set Data_out [0] UINT H'2101
26 Get/Set Data_out [1] UINT H'2102
27 Get/Set Data_out [2] UINT H'FFFF
28 Get/Set Data_out [3] UINT H'FFFF
29 Get/Set Data_out [4] UINT H'FFFF
30 Get/Set Data_out [5] UINT H'FFFF
31 Get/Set Data_out [6] UINT H'FFFF
32 Get/Set Data_out [7] UINT H'FFFF
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Common Services

Implemented for
Service code P Service name
Class Instance
0x05 Yes Yes Reset
O0xO0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
9. Class 0x96 PLC_Access
Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT

12-30

Instance 1 through 9

Instance ID

Description

S device of PLC

X device of PLC

Y device of PLC

M device of PLC

T device of PLC (bit device)

T device of PLC (word device)

C device of PLC (bit device)

C device of PLC (word device)

Ol | Nl | d]|W[IN]|F

D device of PLC

Common Services

Im
Service code plemented for Service name
Class Instance
0x32 No Yes Get_PLC_Data
0x33 No Yes Set PLC_Data

All instances in Class 0x96 do not support any Attribute.
10. Class 0x97 DVP PLC_Config

Class attributes

Attribute ID Access rule Name Data type Default

1 Get Revision UINT -
Instance 1:

Attribute ID Access rule Name Data type Default
1 Get/Set Rest Parameter USINT H’0066
2 Get/Set M_dlen_in UINT H'000A
3 Get/Set D_dlen_in UINT H’0006
4 Get/Set M_dlen_out UINT H'000A
5 Get/Set D_dlen_out UINT H’0006
6 Get/Set M_in_start_adr UINT H'0100
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Attribute ID Access rule Name Data type Default
7 Get/Set D_in_start_adr UINT H'0198
8 Get/Set M_out_start_adr UINT H’0200
9 Get/Set D_out_start _adr UINT H'O1F4
10 Get/Set Comm Timeout UINT H’0020
® Common Services
Service code Implemented for Service Name
Class Instance
0X05 Yes Yes Reset
O0x0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
11. Class 0x98 DT_Parameter
® Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
® Paremeter: Instance 1 ~ Instance 63
Attribute ID Access rule Name Data type
1 Get/Set Parameter Value -
2 Get Link Path Size USINT
® Common Services
Impl ted f
Service code pementec Jof Service name
Class Instance
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
12. Class 0x99 DT_DataConfig
® Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
) Instance 1
Attribute ID Access rule Name Data type Default
1 Get Reset parameter UINT H'0066
2 Get/Set dlen_in USINT 2
3 Get/Set dlen_out USINT 2
11 Get/Set data_in [0] UINT H'4701
12 Get/Set data_in [1] UINT H'4719
13 Get/Set data_in [2] UINT H'FFFF
14 Get/Set data_in [3] UINT H'FFFF
15 Get/Set data_in [4] UINT H'FFFF
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Attribute ID Access rule Name Data type Default
16 Get/Set data_in [5] UINT H'FFFF
17 Get/Set data_in [6] UINT H'FFFF
18 Get/Set data_in [7] UINT H'FFFF
25 Get/Set data_out [0] UINT H'4700
26 Get/Set data_out [1] UINT H'4719
27 Get/Set data_out [2] UINT H'FFFF
28 Get/Set data_out [3] UINT H'FFFF
29 Get/Set data_out [4] UINT H'FFFF
30 Get/Set data_out [5] UINT H'FFFF
31 Get/Set data_out [6] UINT H'FFFF
32 Get/Set data_out [7] UINT H'FFFF
Common Services
Service code Cla!snplememe(ljnfs(:;nce Service name
0X05 Yes Yes Reset
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

13. Class 0x9A ASDA Parameter

Class attributes

Attribute ID

Access rule Name Data type

1

Get Revision UINT

Parameter: Instance 1 ~ Instance 138

Attribute ID

Access rule Name Data type

1

Get/Set Parameter Value -

Common Services

Implemented for
Service code P Service name
Class Instance
OxOE Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

14. Class 0x9B ASDA_DataConfig

12-32

Class attributes

Attribute ID Access rule Name Data type
1 Get Revision UINT
Instance 1:
Attribute ID Access rule Name Data type Default
1 Get/set resetparameter UINT H’0066
2 Get/Set dlen_in USINT 1
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Attribute ID Access rule Name Data type Default
3 Get/Set dlen_out USINT 1
11 Get/Set data_in [0] UINT H'0407
12 Get/Set data_in [1] UINT H'FFFF
13 Get/Set data_in [2] UINT H'FFFF
14 Get/Set data_in [3] UINT H'FFFF
15 Get/Set data_in [4] UINT H'FFFF
16 Get/Set data_in [5] UINT H'FFFF
17 Get/Set data_in [6] UINT H'FFFF
18 Get/Set data_in [7] UINT H'FFFF
19 Get/Set data_in [8] UINT H'FFFF
20 Get/Set data_in [9] UINT H'FFFF
21 Get/Set data_in [10] UINT H'FFFF
22 Get/Set data_in [11] UINT H'FFFF
23 Get/Set data_in [12] UINT H'FFFF
24 Get/Set data_in [13] UINT H'FFFF
25 Get/Set data_in [14] UINT H'FFFF
26 Get/Set data_in [15] UINT H'FFFF
31 Get/Set data_out [0] UINT H'0409
32 Get/Set data_out [1] UINT H'FFFF
33 Get/Set data_out [2] UINT H'FFFF
34 Get/Set data_out [3] UINT H'FFFF
35 Get/Set data_out [4] UINT H'FFFF
36 Get/Set data_out [5] UINT H'FFFF
37 Get/Set data_out [6] UINT H'FFFF
38 Get/Set data_out [7] UINT H'FFFF
39 Get/Set data_out [8] UINT H'FFFF
40 Get/Set data_out [9] UINT H'FFFF
41 Get/Set data_out [10] UINT H'FFFF
42 Get/Set data_out [11] UINT H'FFFF
43 Get/Set data_out [12] UINT H'FFFF
44 Get/Set data_out [13] UINT H'FFFF
45 Get/Set data_out [14] UINT H'FFFF
46 Get/Set data_out [15] UINT H'FFFF
Common Services
Service code Claslrgplementedlzzrtance Service name

0X05 Yes Yes Reset

O0xO0E Yes Yes Get_Attribute_Single

0x10 No Yes Set_Attribute_Single
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® (Class attributes
Attribute ID Access rule Name Data type
1 Get Revision UINT
® Instance 1:
Attribute ID Access rule Name Data type Default
1 Get/set resetparameter UINT 66H
2 Get/Set dlen_in USINT 4
3 Get/Set dlen_out USINT 4
® Common Services
Service code Cla;;nplemente?nf;:;nce Service name
0X05 Yes Yes Reset
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
16. Class 0x9E Custom_Parameter
® Class attributes
Attribute ID Access rule Name Data Type
1 Get Revision UINT
® Parameter: Instance 1 ~ Instance N
Attribute ID Access rule Name Data Type
1 Get/Set Parameter Value -
® Common Services
Service code Clagplemented":;)trance Service name
Ox0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
17. Class 0x9F Custom Data Config
) InstanceO:
Attribute ID Access rule Name Data type
1 Get Revision UINT
® Instancel:
Attribute ID Access rule Name Data Type Default
1 Get/Set resetparameter USINT H'0066
2 Get/Set dlen_in USINT 2 words
3 Get/Set dlen_out USINT 2 words
9 Get/Set Data_in [0] UINT H’2000
10 Get/Set Data_in [1] UINT H'2001
11 Get/Set Data_in [2] UINT H'FFFF
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Attribute ID Access rule Name Data Type Default
12 Get/Set Data_in [3] UINT H'FFFF
17 Get/Set Data_out [0] UINT H'2101
18 Get/Set Data_out [1] UINT H'2102
19 Get/Set Data_out [2] UINT H'FFFF
20 Get/Set Data_out [3] UINT H'FFFF

) Instance 2 EEPROM read/write

Attribute ID (decimal) Access rule Name Data type
30 Get/Set AMD reset parameter H'0066
71 Get/Set PLC reset parameter H'0066
90 Get/Set DTA reset parameter H'0066
150 Get/Set ASDA reset parameter H'0066
Get/Set DOP reset parameter H'0066
200 Get/Set Custom reset parameter H'0066

® Instance 3 Modbus baud rate setting

Attribute ID(decimal) Access rule Name Range Default
1 Get/Set AMD baud rate setting 1~2 2
2 Get/Set PLC baud rate setting 1~4 4
3 Get/Set DT baud rate setting 1~2 2
4 Get/Set ASDA baud rate setting 1~4 4
5 Get/Set DOP baud rate setting 1~4 4
6 Get/Set SeLtJtiSnLOM baud rate 1~4 1

) Common Services

. Implemented for .
Service code Service name
Class Instance
005 Yes Yes Reset
O0xO0E Yes Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

12.6 Connection of DNA02 with Other Equipment

12.6.1 Communication Wirings When Connected to Equipment Through PORT 1
1. When DNAO2 is connected to Delta VFD series AC motor drive: By RS-485 communication; using

standard cable with RJ-12 connectors is suggested.

DNAO02 VFD series AC motor drive
RJ-12 (RS-485) RJ-12 (RS-485)
6 6
5 5
4 DATA- (3y——(3) DATA- 4
3 DATA+ (4———4) DATA+ | 3
2 2
1 1
RJ-12 RJ-12
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2. When DNAO?2 is connected to Delta DVP series PLC: By RS-485 communication.

3.

4,

5.

DNAO2
RJ-12 (RS-485)

RS-485 wiring terminal

DVP-PLC

P NwWwhr OO

RJ-12

DATA- (3y———DATA-
DATA+ (4———DATA+

PLC COM2

When DNAO2 is connected to Delta DTA series temperature controller: By RS-485 communication.

DNAO2
RJ-12 (RS-485)

DTA RS-485
wiring terminal

i

P NWwhrOOTO

RJ-12

DATA- (3y———DATA-
DATA+ (4———DATA+

DATA+
DATA-

RS-485

When DNAO2 is connected to Delta ASD-A series servo drive: By RS-485 communication.

DNAO2
RJ-12 (RS-485)

CN3 connector (RS-485)

ASDA

P NWwhdOOTO

RJ-12

—(3) 485+
L(5) 485+
—(4) 485-
L_(6) 485-

DATA+ (4)——

DATA- (3)—

CN3 connector

When DNAO2 is connected to Delta DOP series human machine interface: By RS-485 communication.

DNAO2
RJ-12 (RS-485)

DB9 male (RS-485)

DOP

|:|:),::|:‘

RJ-12

—(2) 485+
L_(3) 485+
—(1) 485-
L_(4) 485-

DATA+ (4)——

DATA- (3} ——

IHI@H*I"H“H‘“

DOP COM2
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12.6.2 Communication Wirings When Connected to Equipment Through PORT 2

1. When DNAOQ2 is connected to Delta VFD series AC motor drive: By RS-485 communication.

DNAO02 VFD series AC motor drive

DB9 female (RS-485)

RJ-11 (RS-485)

DATA- (3)———(3) DATA-
DATA+ (8———(4) DATA+

FPIRRERel

o
o——
o—
o—
o=
o——
o—
o—
o

DB9 female

P NWPrOOOO

RJ-12

2. When DNAO2 is connected to DVP series PLC

3.

® By RS-232 communication; using standard DVPACAB215/DVPACAB230 is suggested.
DNAO02 DVP-PLC
DB9 female (RS-232) 8 pin Mini DIN male (RS-232)
5
°_°_% 1
i RXD (2———(5) TX 2o
T TXD (3———(4)RX 5 \#’ 3
o2 GND(5————8)GND 8 "N g
DB9 female
® By RS-485 communication

DNAO02
DB9 female (RS-485)

DVP-PLC

RS-485 wiring terminal (RS-485)

DATA- (3}———DATA-
DATA+ (8 ———DATA+

FebRPRel

o
o—
o—
o—
o—
o—
o—
o0—
o

DB9 female

PLC COM2

When DNAO2 is connected to Delta DTA series temperature controller: By RS-485 communication.

DNAO02
DB9 female (RS-485)

DTA

RS-485 wiring terminal (RS-485)

DATA- (3}————DATA-
DATA+ (8)———DATA+

PP EEEl

o—
o—
o—
[ —
o
o—
Ol
o—
o

DB9 female

DATA+
DATA-

RS-485
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4. When DNAO2 is connected to Delta ASD-A series servo drive

® By RS-232 communication

DNAO02
DB9 female (RS-232)

ASDA
CN3 connector (RS-232)

FPrREEEel

o—
o—
o—
o—
o—
o
o—
o—
o=

DB9 female

RXD (2———2) TX
TXD (3 ———(4)RX
GND (5)———(1)GND

CN3 connector

® By RS-485 communication

DNAO02
DB9 female (RS-485)

ASDA
CN3 connector (RS-485)

DB9 female

ot —(3) 485+
—Ti DATA+ (8)—
—Te L (5) 485+
-
° 7
TE  pata (4)485
o—| - (38—
oI ( _(6) 485-

CN3 connector

5. When DNAO2 is connected to Delta DOP series human machine interface

® By RS-232 communication

DNAO02 DOP
DB9 female (RS-232) DB9 male (RS-232)
5 5
T8~ RXD (2)———3) TX I
T TXD (3———2)RX =
°_°_i GND (5)———(5)GND i
o1 1
DB9 female DOP COM1
® By RS-485 communication
DNAO2 DOP
DB9 female (RS-485) DB9 male (RS-485)
o1 —(2) 485+ =T
© - DATA+ (8)—— al,
8
o—o_z —(3) 485+ %_.—o
7
e —(nass- L
o— DATA- (38— o
o L_(4) 485- 1t
DB9 female DOP COM2
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13 CANopen Slave Communication Module COA02

13.1 Introduction to COA02

1. To make sure that you are able to correctly install and operate COAOQ2, please read this chapter carefully

before starting to use COA02 and keep this handy for your quick reference.

2. This chapter only provides introductory information and guidelines on COAQ2. Details of CANopen
protocol are not included. For more information on CANopen protocol, please refer to relevant references or
literatures.

3. COAO02 is defined as CANopen slave station communication module to be used on the connection
between CANopen network and Delta programmable logic controller, Delta AC motor drive, Delta servo drive,
Delta temperature controller and Delta human machine interface. In addition, the custom function of COA02

allows the custom equipment with Modbus protocol to connect with CANopen network.
13.1.1 COAO02 Brief

4. RUN indicator and ERROR indicator display the connection status between COA02 and CANopen.
SCAN PORT indicator displays the connection status between COA02 and the equipment. For more details
on LED indicators, see 13.4.

5. COAO02 sets up its node address in CANopen by two rotary switches. For more details on the switches,
see 13.2.

6. Functions of DIP switches: selecting equipment connected to COA02, selecting communication port of
COAO02, setting up the baud rate between COA02 and the master. For more details on DIP switches, see
13.2.

7. CANopen interface connects COA02 to CANopen network. For more details, see 13.2.

8. The communication ports allows COAOQ2 to connect with Delta programmable logic controller, Delta AC
motor drive, Delta temperature controller, Delta servo drive, Delta human machine interface and equipment
with Modbus protocol. For more details, see 13.2.

13.1.2 Features
2. Functions supported:
) CANZ2.0A protocol.
® CANopen DS301 V4.02.
3. Services supported:
) PDO (Process Data Obiject):
PDO1 ~ PDO8: RxPDO maps the equipment parameters writable; TXPDO maps the equipment
parameters readable. PDO information is in peer for transmitting real-time data.
) SDO (Service Data Object):
SDO information adopts "custom machine/servo” mode for configuring slave nodes and visiting
the object dictionary of every node. There are two types of SDO: request SDO and response
SDO.
® SOP (Special Object Protocol):
B Supports the default COB-ID between the connection of pre-definited master and slave.
B Supportes broadcasting service (when the address is 0).
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13-2

4,

B Supports SYNC service.

B Supports Emergency service
) NMT (Network Manegment)

B Supports NMT Module control.

B Supports NMT Error control.

B Supports Boot-up.

®  Services not supported

B Time Stamp service.

Specifications:

CANopen connector

Type

Removable connector (5.08mm)

Transmission method

CAN

Transmission cable

2 communication cables, 2 power cables and 1 shielded cable

Electrical isolation

500V DC

Communication

Message type

PDO

SDO

SYNC

Emergency

NMT

Baud rate

10 k bps (bit/sec.)

20 k bps (bit/sec.)

50 k bps (bit/sec.)

125 k bps (bit/sec.)

250 k bps (bit/sec.)

500 k bps (bit/sec.)

800 k bps (bit/sec.)

1 M bps (bit/sec.)

Supplier ID

477

Electrical specification

CANopen voltage

11 ~ 25V DC

Environment

Operation temperature

-4 ~ 122°F (-10 ~ 50°C)

Storage temperature

-4 ~ 140°F (-20 ~ 60°C)

Humidity

< 90%, (under normal pressure)

Altitude

Max. 1,000m

Shock/vibration immunity

0.5G 9 ~ 200Hz

Safety standard
Under EN50178 standard
Certifications

CE and UL certified
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13.2 Components

13.2.1 Product Profile and Outline

26

O 1m

PORTI PORTZ

=33
s 05—
2=

B G Bzt
@ G

1y7 102

SOOI

osaLEcr pevies
DSELECT RE-232/R9486
DSELECT BAVDRATE

N

S5

u<‘>ooo<‘>u

=—334—

Unit: mm

1. Communicaton ports

RUN indicator

2. Address setup rotary switches

ERROR indicator

3. Function setup DIP switches

4. Descriptions for DIP switches

6
7
8. CANopen connector
9 DIN rail

5. SP (Scan Port) indicator

10. DIN rail clip

13.2.2 CANopen Connector

To connect with CANopen network, you can use the connector enclosed with COA02 or any connectors

you can buy in the store for wiring.

® Connect to th bus on CANopen

) Connect to the CANopen communication port on COA02
PIN Signal Description
@]
1 V- ov DC C : 5
2 CAN L Signal- XS g
q
3 SHIELD Shielded cable - O% 2
. ° 1
4 CAN_H Signal+ o
5 V+ 24V DC
13.2.3 Address Setup Rotary Switch
. 189 189
The two rotary switches SW1 and SW2 set up the node address on o A 7,
CANopen network in hexadecimal form. Setup range: 01 ~ 7F (80 ~ j) & :@g
FF are forbidden). 08> <08
ID_H ID_L

1. Example:

If you need to set the node address of COAQ02 as 26 (H'1A), simply switch the corresponding rotary switch of

ID_H to “1” and the corresponding rotary switch of ID_H to “A”.
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Address setting Description
0~7F Valid CANopen node address
80 ~ FF Invalid CANopen node address

2. Note:
The changed values on SW1 or SW2 are only valid when COAOQ2 is re-powered. When COAOQ2 is

operating, changing the set value of node address will be invalid.

13.2.4 Function Setup DIP switch

The DIP switch SW3 is to be used on the equipment connected to COA02, SW3
the selection of communication ports and setting up the baud rate of COA02 EEQQQQDQIE
and the master in CANopen. 12345678

1. Selecting equipment connected to COA02

PIN 3 PIN 2 PIN 1 Equipment
Off Off On AC motor drive
Off On Off Programmable logic controller
Off On On Temperature controller
On Off Off Servo drive
On Off On Human machine interface
On On Off Custom equipment
On On On Test mode

® Example

If the equipment connected to COAO02 is Delta servo drive, you only need to switch PIN 3 in SW3 to “On”,
PIN 1 and PIN 2 to “Off" and re-power COAO02.

® Note:
The changed setting of DIP switch is only valid when COAOQ2 is re-powered. When COAOQ2 is operating,
changing the setting of DIP switch will be invalid.

2. Selecting COA02 communication mode

PIN 5 PIN 4 Communication mode
Off Off RS-485
On On RS-232
Off On
Incorrect setting
On Off
® Note:

The changed setting of the communication mode is only valid when COAO2 is re-powered. When COAQ2
is operating, changing the setting of communication mode will be invalid.

3. Setting up baud rate

PIN 8 PIN 7 PIN 6 Baud rate
Off Off Off 10k bps
Off Off On 20k bps
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PIN 8 PIN 7 PIN 6 Baud rate
Off On Off 50k bps
Off On On 125k bps
On Off Off 250k bps
On Off On 500k bps
On On Off 800k bps
On On On 1M bps

® Note:

The changed setting of the baud rate of CANopen is only valid when COAOQ2 is re-powered. When
COAO2 is operating, changing the baud rate will be invalid.

13.2.5 Communication Ports on COA02

The communication ports on COA02 are used for the connection the

PORT2 PORT1
equipment (Delta programmable logic controller, Delta AC motor drive,

Delta temperature controller, Delta servo drive, Delta human machine (O) @>{ B
interface and custom equipment).

1. PORT 1 PIN definition:

PORT 1 sketch PIN Description

N.C.

GND

DATA-

DATA+
N.C.
N.C.

P NWwhooo
I

PORT1

I
OOl ]WIN|PEF

® Note:

PORT 1 supports RS-485 communication only.

2. PORT 2 PIN definition:

PORT?2 sketch PIN RS-232 RS-485
1 N.C. N.C.
2 RXD N.C.
1
—=— 3 TXD DATA-
— i
17— 4 N.C. N.C.
ot
| 8 5 GND N.C.
e
°—°_E 6 N.C. N.C.
7 N.C. N.C.
DB9 male
8 N.C. DATA+
9 N.C. N.C.

® Note:
PORT 2 supports RS-232 and RS-485 communication only.
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13.3 Functions of COA02

COAO2 can be connected to different equipment. The functions of COA02 vary upon the equipment

connected to it.

13.3.1 Common Functions
COAO02 supports NMT, SYNC, EMERGENCY, PDO and SDO, among which the functions of NMT, SYNC
and SDO are fixed, and the functions of others vary upon the equipment connected to COA02.
1. NMT module control
This function controls the status of node controlling NMT slave through NMT master.
® Format
Master — COA02

COB-ID Byte 0 Byte 1

0 (H’'000) Command specifier (CS) Node-ID

If Node-ID =0, the “command specifier” will be broadcasted to all COA02 (CANopen slaves).
Every slave will have to execute NMT.
® Commands

See below for the functions of all command specifiers:

Command specifier (CS) Function
H01 Enable remote node
H'02 Disable remote node
H'80 Enter pre-operation status
H'81 Reset application layer
H'82 Reset communication

®  Explanation

Switching COA02 whose node ID = 6 to pre-operation status.

COB-ID Byte O Byte 1

H'000 H'80 H'06

2. NMT error control
This function is applicable to NMT slave node sending its own operational status back to NMT master.
®  After COAO02 is initialized and enters pre-operation status, COA02 will send out the only
BOOT-UP signal.
COA02 — master

COB-ID Byte 0

1792(H’'700)+Node-1D H'00

® Supposed COAO02 sends out one status signal during the operation, its format will be:
COA02 — master

COB-ID Byte 0O
1792(H’'700)+Node-ID NMT status
NMT status:
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Stop: H'04; Operation in progress: H'05; Pre-operation: H'7F.
®  Explanation: Assume the Node-ID of a COAQ2 is 6
When COAOQ2 operation is in progress:

COB-ID Byte 0
H'706 H'05

When COAO02 is shut down:

COB-ID Byte 0
H'706 H'04

When COAOQ?2 is in pre-operation status:

COB-ID Byte 0

H706 H7F

Communication reset or application layer reset:

COB-ID Byte 0

H'706 H'00

3. Synchronous signal -- SYNC
SYNC signal is sent out by the loop of CANopen master. SYNC does not contain any data, and its
main purpose is to request the PDO of slave node to operate in synchronous communication mode. In
this way, you can set to synchronous or asynchronous mode while using PDO.
® Format
Master — COAO02

COB-ID
128(H080)

4. SDO service
All SDO message are fixed at 8 bytes.
L Request: Master — COA02

COB-ID | ByteO | Bytel | Byte2 Byte 3 Byte4 | Byte5 | Byte6 | Byte7

1536(H'600)| Request Object index Sub-index Request data
+Node-ID | code LsB | wmsB | ofobject | pit7-0 | bit15-8 | bit23-16 | bit31-24

[ ) Response: COA02 — master

COB-ID | ByteO | Bytel | Byte2 Byte 3 Byte4 | Byte5 | Byte6 | Byte7

1408(H'580)| Response Object index Sub-index Response data
*Node-ID | code LSB mse | ofobiect | 7.0 | bit15-8 | bit23-16 | bit31-24

) If the “request code” (or “response code”) is different, the corresponding “request data” (or

“response data”) will also be different. See the table below.

Rigggst Explanation Byte 4 Byte 5 Byte 6 Byte 7
H'23 | Write a 4-byte datum bit7-0 bit15-8 bit23-16 bit31-24
H'2B | Write a 2-byte datum bit7-0 bit15-8 H'00 H'00
H'2F | Write a 1-byte datum bit7-0 H'00 H'00 H'00
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RigSESt Explanation Byte 4 Byte 5 Byte 6 Byte 7
H'40 Read data H'00 H'00 H'00 H'00
H'80 Stop the current SDO H'00 H'00 H'00 H’00

command

oporse] gt | mwes | s | mpes | syer
H'43 Read 4-byte data bit7-0 bit15-8 bit23-16 bit31-24
H'4B Read 2-byte data bit7-0 bit15-8 H'00 H'00
H'4F Read 1-byte data bit7-0 H'00 H'00 H'00
H'60 Read 1/2/4-byte data H'00 H'00 H'00 H'00
H'80 Stop SDO command End code

® When COAO02 detects an SDO error, SDO data transmission will be terminated, and COA02 will

respond SDO master with an end code. See the table below for all end codes:

End code (16#) Description
0503 0000 Transmission in sections: “toggle bit” has not been changed
0504 0000 SDO protocol time-out
0504 0001 “Request code” is invalid or unknown
0504 0002 Invalid block length (in block mode)
0504 0003 Invalid serial number (in block mode)
0504 0004 CRC error (in block mode)
0504 0005 Memory is full
0601 0000 When polling an object parameter, a polling fault appears
0601 0001 Try to execute reading request to a write only parameter
0601 0002 Try to execute writting request to a read only parameter
0602 0000 The requested index object does not exist in the object dictionary
0604 0041 Object parameters could not be mapped into PDO
0604 0042 ;r;ex Ir:Tl]Jl:nn?%r Docr) !Serrgrggt(r)]f the parameters to be mapped have exceeded the
0604 0043 Common parameters are incompatible
0604 0047 AC motor drive is incompatible inside
0606 0000 Polling fails because of hardware error.
0607 0010 Data type doesn’t match; the length of service parameters doesn’t match
0607 0012 Data type doesn’t match; the length of service parameters is too long
0607 0013 Data type doesn’t match; the length of service parameters is too short
0609 0011 Sub-index doesn’t exit.
0609 0030 :lzjat\;]iggti)xceeded the parameters’ value selection range (only for writing
0609 0031 Written parameters are too big
0609 0032 Witten parameters are too small
0609 0036 The maximum value of the parameter is less than the minimum value
0800 0000 General error occurs
0800 0020 Parameters could not be transmitted to or stored to application layer
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End code (16%#) Description

For the reason of local control, parameters could not be transmitted to or
stored to application layer

Because of the present status of AC motor drive, parameters could not be
transmitted or stored to application layer

Dynamic creating of the object dictionary fails or object dictionary does not
0800 0023 exit (e.g. object dictionary was created from a file, if this file has an error,
then the creating of object dictionary will fail)

0800 0021

0800 0022

) Explanation: Supposed there is a slave COA02 (Node-ID = 6)
1. Read the ID if the COAO02 supplier (index H'1018, sub-index H'01)
Master — COAO02:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byte 7

H’'606 H40 H'18 H'10 H'01 H'00 H'00 H'00 H'00

COA02 — master:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byte7

H'586 H'43 H'18 H'10 H01 H'DD H01 H'00 H'00

2.  Read the maximum output frequency of AC motor drive (index 2001H, sub index 01H,
supposed the value is 60.00Hz)
Master — COAO02:

COB-ID | Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7

H'606 H'40 H01 H'20 H01 H'00 H'00 H'00 H'00

COA02 — master:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byte 7

H'586 H'4B H'01 H'20 H'01 H'70 H'17 H'00 H'00

3. Write the maximum output frequency of AC motor drive (supposed the value is 50.00Hz)
Master — COAO02:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byte7

H’606 H'2B H01 H’20 H01 H’88 H'13 H'00 H’00

COA02 — master:

COB-ID | Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7

H'586 H'60 H01 H'20 H'01 H'00 H'00 H'00 H'00

4. Index 1408 does not exist. If you read or write1408/01, COA02 will respond with an end

code.

Master — COAO02:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byte7

H'606 H'2B H'08 H'14 H01 H’88 H'13 H'00 H'00
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COAO02 — master:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

H'586 H’80 H'08 H'14 H01 H'00 H'00 H02 H'06

[ Note:
When COAOQ2 is connected to different equipments, see 13.5.1 “Communication Objects in

Object Dictionary” for the corresponding relations beween index (sub index) and equipment
parameters.

13.3.2 When COAO02 is connected to AC motor drive

DVPCOPM-SL
———DVP-sv
?PCOM 8SV =
Ol |2
O
= m m
= =J =

Master

Delta VFD series
AC motor drive

(@
A

@

RS-485

1. Setting up baud rate and communication format
® Before connecting the AC motor drive to the bus, first set the communication address of the AC
motor drive to 01, baud rate to 38,400bps and communication format to 8, N, 2; RTU (the format
is fixed; other formats will be invalid).
® To adjust the baud rate, follow the steps listed below.
B Set up the DIP switch SW3 of COAO02 to custom equipment mode.
B Connect COAO02 to the bus of CANopen and enable the operation of COA02.
B Modify the index parameter 5003/02 (main index: H'5003, sub index: H'02).
5003/02 =1 — 19,200; 8, N, 2; RTU
5003/02 =2 — 38,400; 8, N, 2; RTU (Default)
B Return SW3 of COA02 back to AC drive mode and re-power COAQ2.
B Adjust the baud rate of the AC drive to the corresponding one.
2. Functions & features

In addition, COAO02 also supports the following two functions.
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® Emergency object - EMERGENCY
When COAOQ2 detects an internal error, it will send an EMCY message to the CANopen bus.
B Format
COA02 — master

COB-ID Byte O Byte 1 Byte 2 Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7

128(H'080) Emergency error code | Error register
+Node-ID LSB MSB

00 00 00 00 00

® Error register
The value in the error register will be mapped to index address H’1001 in the object
dictionary. Value = 0 indicates that no error occurs. Value = 1 indicates that a general error
takes place. Value = H'80 indicates that an internal error in the equipment occurs.
* Emergency error code
¢ Internal communication error
This error indicates the communication error between COA02 and AC motor drive (e.g.
communicate failure). When such error occurs, the emergency error code will be H'8101,
and the value in the error register will become 1.
¢ CANopen bus communication error
This error indicates the communication error between CANopen master and COA02
slave (e.g. master disconnection). When such error occurs, the emergency error code
will be H'8130, and the value in the error register will become 1.
¢+ Insufficient length of PDO data
This error indicates that the length of Receive PDO data actually sent out is shorter than
the set data length. When such error occurs, the emergency error code will be H'8210,
and the value in the error register will become 1.
¢ Internal error in the equipment
This error indicates the error taken place inside the AC motor drive (e.g. AC motor drive
in low voltage). When such error occurs, the emergency error code will be H'FFXX (XX
refers to the error code of the AC motor drive), and the value in the error register will
become H'80. After the error is eliminated, the emergency error code will become
H’0000.
¢ Eliminating error
When an error is eliminated, the emergency error code will become H'0000.
B Explanation
Take the COAOQ2 slave of node ID = 6 as the object and compare the EMERGENGY
messages sent out by COAOQ2 in different error conditions.

* When in internal communication error

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 01 81 01 00 00 00 00 00

* When in CANopen bus communication error
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COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 30 81 01 00 00 00 00 00

* When in insufficient PDO data length

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 10 82 01 00 00 00 00 00

* When the AC motor drive in low voltage (internal error of the equipment)

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 OE FF 80 00 00 00 00 00

(When in low voltage, the error code in AC motor drive will be H'OE.)

* When internal error in the equipment has been eliminated

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 80 00 00 00 00 00

* When the error is eliminated

Still other errors existing:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 01 00 00 00 00 00

All errors are eliminated:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 00 00 00 00 00 00

* Note:

COAO02 sends out EMERGENCY message only when error occurs.

PDO service
COAO02 supports PDO1 ~ PDO8. For COA02, COB-ID of PDO can be modified but cannot be
repeated.
B PDOL1 (Default: Open)
* TxPDO1 (COA02 — master):
Send the status data of the salve (COA02) to the master. Preset the length of data to be
mapped to 2 byte and the content to be mapped to status word. You can map any readable

paramemters, maximum 8 bytes.

Default COB-ID ByteO | Byte 1l | Byte2 | Byte 3 | Byte 4 | Byte5 | Byte 6 | Byte 7

H’180 + Node-ID Status word

* RxPDO1 (master — COAO02):
Send the control data of the master to the slave (COA02). Preset the length of the data to
be mapped to 2 bytes and the content to be mapped to control word. You can map any

readable parameters, maximum 8 bytes.
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Default COB-ID Byte O | Bytel | Byte2 | Byte 3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'200 + Node-1D Control word

B PDO2 ~ PDO8 (Default: Close)
* TxPDO (COA02 — master):

Send the status data of the slave (COA02) to the master. Preset the length of the data to

be mapped to 0 byte. You can map any readable parameters, maximum 8 bytes.

Default COB-ID ByteO | Byte1l | Byte2 | Byte 3 | Byte 4 | Byte5 | Byte 6 | Byte 7

H’xxxx +Node-I1D

* RxPDO (master — COAO02):

Send the control data of the master to the slave (COA02). Preset the length of the data to
be mapped to 0 byte. You can map any readable parameters, maximum 8 bytes.

Default COB-ID Byte 0 | Bytel | Byte2 | Byte 3 | Byte4 | Byte 5 | Byte 6 | Byte 7

H'yyyy +Node-1D

B Data transmission mode
* TxPDO in COAO02 supports many modes: synchronously non-cyclic, synchronously cyclic,
synchronous RTR, asynchronous RTR and asynchronous modes.

13.3.3 When COAO2 is connected to temperature controller (DTA/DTB)
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CANopen
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1. Setting up baud rate and communication format

® Before connecting the temperature controller to the bus, first set up the communication address

of the temperature controller to 01, baud rate to 38,400bps and communication formatto 7, E, 1;
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ASCII (the format is fixed; other formats will be invalid).

® Before communicating with DTA series temperature controller, first set the content of H'471A to

H’0001 to allow the write-in of communication.

® Before communicating with DTB series temperature controller, first set the content of H'0810 to

H’FFO0O to allow the write-in of communication.

® To adjust the baud rate, follow the steps listed below.

Set up the DIP switch SW3 of COAO02 to custom equipment mode.

Connect COAO2 to the bus of CANopen and enable the operation of COAO02.
Modify the index parameter 5003/04.

5003/04 =1 — 19,200; 7, E, 1; ASCII

5003/04 =2 — 38,400; 7, E, 1; ASCII (Default)

Return SW3 of COAO02 back to temperature controller mode and re-power COAQ2.

Adjust the baud rate of the temperature controller to the corresponding one.

2. Functions & features

In addition, COAO02 also supports the following two functions.
®  Emergency object - EMERGENCY

When COAO02 detects an internal error, it will send an EMCY message to the CANopen bus.

B Format
COAO02 — master

COB-ID Byte 0 Byte 1 Byte 2 Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7

128(H'080) Emergency error code | Error register
+Node-ID LSB MSB

00 00 00 00 00

Error register

The value in the error register will be mapped to index address H'1001 in the object

dictionary. Value = 0 indicates that no error occurs. Value = 1 incicates that a general error

takes place. Value = H'80 indicates that an internal error in the equipment occurs.

Emergency error code

¢

Internal communication error

This error indicates the communication error between COAQ2 and the temperature
controller (e.g. communication failure). When such error occurs, the emergency error
code will be H'8101, and the value in the error register content will become 1.
CANopen bus communication error

This error indicates the communication error between CANopen master and COAQ2
slave (e.g. master disconnection). When such error occurs, the emergency error code
will be H'8130, and the value in the error register will become 1.

Insufficient length of PDO data

This error indicates that the length of Receive PDO data actually sent out is shorter than
the set data length. When such error occurs, the emergency error code will be H'8210,
and the value in the error register will become 1.

Internal error in the equipment

This error indicates the error taken place inside the temperature controller (e.g. the
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temperature has not been acquired immediately after the controller is switched on).

When such error occurs, the emergency error code will be H'FFXX (XX refers to the

error code of the temperature controller), and the value in the error register will become

H’80.

¢ Eliminating error

When an error is eliminated, the emergency error code will become H’0000.

B Explanation

Take the COAO2 slave of node ID = 6 as the object and compare the EMERGENCY

messages sent out by COAO02 in different error conditions.

* When in internal communication error

COB-ID Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
86 01 81 01 00 00 00 00 00
®* When in CANopen bus communication error
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 30 81 01 00 00 00 00 00
* When in insufficient PDO data length
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 10 82 01 00 00 00 00 00
* When the temperature has not yet been acquired (internal error of the equipment)
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 02 FF 80 00 00 00 00 00

(When temperature has not been acquired, the error code in the temperature controller will

be H'02.)

* When the error is eliminated.

Still other errors existing:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 00 00 01 00 00 00 00 00
All errors are eliminated:
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 00 00 00 00 00 00 00 00
* Note:

COAO02 sends out EMERGENCY message only when error occurs.

) PDO service

COAO02 supports PDO1 ~ PDOS8. For COA02, COB-ID of PDO can be modified but cannot be

repeated.

B PDO1(Default: Open)
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TxPDO1 (COA02 — master):
Send the status data of the slave (COA02) to the master. Preset the length of data to be
mapped to 2 bytes and the content to be mapped to present temperature value. You can

map any readable parameters, maximum 8 bytes.

Default COB-ID Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'180 + Node-ID PV

RxPDO1 (master — COA02):
Send the control data of the master to the slave (COA02). Preset the length of data to be
mapped to 2 bytes and the content to be mapped to present temperature value. You can

map any readable parameters, maximum 8 bytes.

Default COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'200 + Node-ID SV

B PDO2 ~ PDOS8 (Default: Close)

TxPDO (COA02 — master):
Send the status date of the slave (COAO02) to the master. Preset the length of data to be

mapped to 0 byte. You can map any readable parameter, maximum 8 bytes.

Default COB-ID Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H’'xxxx +Node-ID

RxPDO (master — COAO02):
Send the control data of the master to the slave (COA02). Preset the length of the data to

be mapped to 0 byte. You can map any readbable parameters, maximum 8 bytes.

Default COB-ID Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'yyyy +Node-1D

B Data transmission mode

TxPDO in COAO02 supports many modes: synchronously non-cyclic, synchronous cyclic,

synchronous RTR, asynchronous RTR and asynchronous modes.
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13.3.4 When COAO02 is connected to ASD-A servo drive
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1. Setting up baud rate and and communication format

Before connecting the servo drive to the bus, first set the communication address of the servo

drive to 01, baud rate to 115,200bps and communication format to 7, E, 1; ASCII (the format is
fixed; other formats will be invalid).

To adjust the baud rate, follow the steps listed below.

Set up the DIP switch SW3 of COA02 to custom equipment mode.

Connect COAO02 to the bus of CANopen and enable the operation of COA02.
Modify the index parameter 5003/05.

5003/05 =1 — 19,200; 7, E, 1; ASCII

5003/05 =2 — 38,400; 7, E, 1; ASCII

5003/05 =3 — 57,600; 7, E, 1; ASCII

5003/05 =4 — 115,200; 7, E, 1; ASCII (Default)

Return SW3 of COAO02 back to servo drive mode and re-power COAOQ2.

Adjust the baud rate of the servo drive to the corresponding one.

2. Functions & features

In addition, COAOQ2 also supports the following two functions.

Emergency object - EMERGENCY

When COAOQ2 detects an internal error, it will send an EMCY message to the CANopen bus.

Format
COA02 — master
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COB-ID | ByteO Byte 1 Byte 2 Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7

128(H'080)| Emergency error code | Error register

+Node-ID e = 00 00 00 00 00

Error register

The value in the error register will be mapped to index address H'1001 in the object

dictionary. Value = 0 indicates that no error occrs. Value = 1 incicates that a general error

takes place. Value = H'80 indicates that an internal error in the equipment occurs.

Emergency error code

¢ Internal communication error
This error indicates the communication error between COAO02 and the servo drive (e.g.
communication failure). When such error occurs, the emergency error code will be
H’8101, and the value in the error register will become 1.

¢+ CANopen bus communication error
This error indicates the communication error between CANopen master and COAQ2
slave (e.g. master disconnection). When such error occurs, the emergency error code
will be H'8130, and the value in the error register will become 1.

+ Insufficient length of PDO data
This error indicates that the length of Receivce PDO data actually sent out is shorter
than the set data length. When such error occurs, the emergency error code will be
H’8210, and the value in the error register will become 1.

¢ Internal error in the equipments
This error indicates the error taken place inside the servo drive (e.g. sevo drive
conducts emergency stop). When such error occurs, the emergency error code will be
H'FFXX (XX refers to the error code of the servo drive), and the value in the error
register will become H'80.

+ Eliminating error

When an error is eliminated, the emergency error code will become H'0000.

B Explanation

Take the COA slave of node ID = 6 as the object and compare the EMERGENCY messages

sent out by COAOQ2 in different error conditions.

When in internal communication error

COB-ID Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7

86 01 81 01 00 00 00 00 00

When in CANopen bus communication error

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 30 81 01 00 00 00 00 00

When in insufficient PDO data length

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 10 82 01 00 00 00 00 00
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* When the servo drive conducts emergency stop (internal error of the equipment)

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 oD FF 80 00 00 00 00 00

(When stops urgently, the error code of srovo drive is H'0OD)

* Error removed

When there is still other error exiting

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 01 00 00 00 00 00

When all errorss have been removed

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 00 00 00 00 00 00

* Note
Only when error status has changed that COA02 could send EMMERGENCY message.
® PDO service
COAO02 supports PDO1 ~ PDO8. For COA02, COB-ID of PDO can be modified but cannot be
repeated.
B PDO1 (Default: Open)
* TxPDO1 (COA02 — master):
Send the status data of the slave (COAQ02) to the master. Preset the length of data to be
mapped to 2 bytes and the content to be mapped to “status word of digital output contact”.

You can map any readable parameters, maximum 8 bytes.

Default COB-ID Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H’180 + Node-ID DO1~DO5

* RxPDOL1 (master — COA02):
Send the control data of the master to the slave (COA02). Preset the length of data to be
mapped to 2 bytes and the content to be mapped to “control word of digital input contact”.

You can map any readable parameters, maximum 8 bytes.

Default COB-ID Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'200 + Node-ID DI1~DI8

B PDO2 ~ PDO8 (Default: Close)
* TxPDO (COA02 — master):
Send the status date of the slave (COA02) to the master. Preset the length of data to be

mapped to 0 byte. You can map any readable parameters, maximum 8 bytes.

Default COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H’xxxx +Node-ID

* RxPDO (master—COA02):
Send the control data of the master to the slave (COA02). Preset the length of data to be
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mapped to 0 byte. You can map any readable parameters, maximum 8 bytes.

Default COB-1D ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'yyyy +Node-ID

B Data transmission mode

* TxPDO in COA02 supports many modes: synchronously non-cyclic, synchronously cyclic,
synchronously RTR, asynchronously RTR and asynchronous modes.

13.3.5 When COAO02 is connected to programmable logic controller
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1. Setting up baud rate and communication format
® Before connecting the PLC to the bus, first set up the communication address of the PLC to 01,

baud rate to 115,200bps and communication format to 7, E, 1; ASCII (the format is fixed; other
formats will be invalid).

®  To adjust the baud rate, follow the steps listed below.
B Set up the DIP switch SW3 of COA02 to custom equipment mode.
B Connect COAOQ2 to the bus of CANopen and enable the operation of COA02.
B Modify the index parameter 5003/03
5003/03 =1 — 19,200; 7, E, 1; ASCII
5003/03 =2 — 38,400; 7, E, 1; ASCII
5003/03 =3 — 57,600; 7, E, 1; ASCII
5003/03 =4 — 115,200; 7, E, 1; ASCII (Default)
B Return SW3 of COA02 back to PLC mode and re-power COAQ02.
B Adjust the baud rate of the PLC to the corresponding one.

13-20 DVP-PLC Application Manual



13 CANopen Slave Communication Module COA02

2. Functions & features

In addition, COAO02 also supports the following two functions.

® Emerge

ncy object - EMERGENCY

When COAOQ2 detects an internal error, it will send an EMCY message to the CANopen bus.

B Format
COA02 — master

COB-ID Byte O Byte 1 Byte 2 Byte 3 | Byte4 | Byte5 | Byte6 | Byte 7
128(H'080) Emergency error code | Error register
00 00 00 00 00
+Node-ID LSB MSB
* Error register

T

he value in the error register will be mapped to index address H'1001 in the object

dictionary. Value = 0 indicates that no error occurs. Value = 1 incicates that a general error

takes place. Value = H'80 indicates that an internal error in the equipment occurs.

° E

¢

mergency error code
Internal communication error
This error indicates the communication error between COA02 and PLC (e.g.
communication failure). When such error occurs, the emergency error code will be
H'8101, and the value in the error register will become 1.
CANopen bus communication error
This error indicates the communication error between CANopen master and COA02
slave (e.g. master disconnection). When such error occurs, the emergency error code
will be H'8130, and the value in the error register will become 1.
Insufficient length of PDO data
This error indicates that the length of Receive PDO data actually sent out is shorter than
the set data length. When such error occurs, the emergency error code will be H'8210,
and the value in the error register will become 1.
Eliminating error
When an error is eliminated, the emergency error code will become H'0000.

B Explanation
Take the COAO02 slave of node ID = 6 as the object and compare the EMERGENCY

messages sent out by COAOQ2 in different error conditions.

* When in internal communication error

COB-ID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7

86 01 81 01 00 00 00 00 00

®* When in CANopen bus communication error

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byted | Byte5 | Byte6 | Byte7

86 30 81 01 00 00 00 00 00

* When in insufficient PDO data length
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13-22

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 10 82 01 00 00 00 00 00

When the error is eliminated.

Still other errors exiting:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 01 00 00 00 00 00

All errors are eliminated:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

86 00 00 00 00 00 00 00 00

Note
COAO02 sends out EMMERGENCY message only when error occurs.

PDO service

COAO02 supports PDO1 ~ PDO8. For COA02, COB-ID of PDO can be modified but cannot be
repeated.

B Particularly for PLC, the PDO parameters in COAO2 are divided into an upload area and

download area, featuring:

TxPDO
TxPDO is only able to map parameter D (upload start address+0) ~ D (upload start
address+31), the 32 registers, in the upload area. By modifying the upload start address,
you can obtain different upload areas. For example,

When the upload start address = 0, the upload area will be DO ~ D31.

When the upload start address = 10, the upload area will be D10 ~ D41.
RxPDO
RxPDO is only able to map parameter D (download start address+0) ~ D (download start
address+31), the 32 registers, in the download area. By modifying the download start
address, you can obtain different download areas. For example,

When the download start address = 0, the download area will be DO ~ D31.

When the download start address = 10, the download area will be D10 ~ D41.
Note: See 13.5.1 “Communication Objects in Object Dictionary” for the corresponding
index and sub-index of upload start address, download start address and all mapping

parameters.

PDO1 (Default: Open)

TxPDO1 (COA02 — master):
Send the status data of the slave (COA02) to the master. Preset the length of data to be
mapped to 8 bytes and the content to be mapped to “the 1% ~ 4" registers in the upload

area”. You can map any parameters in the upload area, maximum 8 bytes.

Default COB-ID Byte 0 | Bytel | Byte2 | Byte 3 | Byte 4 | Byte5 | Byte 6 | Byte 7

H'180 + Node-ID D (up+0) D (up+1) D (up+2) D (up+3)
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* RxPDOL1 (master — COA02):

Send the control data of the master to the slave (COA02). Preset the length of the data to

be mapped to 8 bytes and the content to be mapped to “the 1* ~ 4" registers in the

download area”. You can map any parameters in the download area, maximum 8 bytes.

Default COB-ID Byte 0 | Byte 1

Byte 2 | Byte 3

Byte 4 | Byte 5

Byte 6 | Byte 7

H'200 + Node-ID D (down +0)

D (down +1)

D (down +2)

D (down +3)

B PDO2 ~ PDOS8 (Default: Close)
* TxPDO (COA02 — master):

Send the status data of the slave (COA02) to the master. Preset the lengrh of the data to

be mapped to 0 byte. You can map any parameters in the upload area, maximum 8 bytes.

Default COB-1D Byte 0 | Byte 1

Byte 2 | Byte 3

Byte 4 | Byte 5

Byte 6 | Byte 7

H’xxxx +Node-ID

®* RxPDO (master — COA02):

Send the control data of the master to the slave (COA02). Preset the length of data to be

mapped to 0 byte. You can map any parameters in the download area, maximum 8 bytes.

Default COB-ID Byte 0 | Byte 1

Byte 2 | Byte 3

Byte 4 | Byte 5

Byte 6 | Byte 7

H'yyyy +Node-ID

B Data transmission mode

* TxPDO in COAO02 supports many modes: synchronous non-cyclic, synchronous cyclic,

synchronous RTR, asynchronous RTR and asynchronous modes.
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13.3.6  When COAO02 is connected to Delta DOP-A HMI
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1. Setting up baud rate and communication format
®  Before connecting the HMI to the bus, first set up the baud rate to 115,200bps and
communication format to 7, E, 1; ASCII (the format is fixed; other formats will be invalid).
® HMI as the master and COAOQ2 as the slave. There are 64 virtual D devices (DO ~ D63) in COAO02.
CANopen master and HMI are able to map, read and write the virtual D devices in COAO02.
®  To adjust the baud rate, follow the steps listed below.
B Set up the DIP switch SW3 of COA02 to custom equipment mode.
B Connect COAO2 to the bus of CANopen and enable the operation of COAO02.
B Modify the index parameter 5003/06.
5003/06 =1 — 19,200; 7, E, 1; ASClI
5003/06 =2 — 38,400; 7, E, 1; ASClI
5003/06 =3 — 57,600; 7, E, 1; ASCII
5003/06 =4 — 115,200; 7, E, 1; ASCII (Default)
B Return SW3 of COA02 back to HMI mode and re-power COAO02.
B Adjust the baud rate of the HMI to the corresponding one.
® \When COAO2 is connected to DOP HMI, set up the baud rate and communication format
following the steps below.
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B Open Screen Editor and select “File => New". You will see the dialog box below.

ew Application =
Application Marne
HMI |

Soreen Marne

| Sroreen_1 |

Soreen ID

E |
HMI
|Ei DOP-&£57C5TD 256 Colors A |

Bage Port Controller
| Delta DV PLC

D
o
s

B Select “Delta DVP PLC” to be the Base Port Controller, as step (@D, Click “OK” to create a new
file.

B Select “Options => Configuration => Communication”, and you will see the dialog box below.

| Standard | Corrunication | Print | Default | Other

Hurn. Link Marne Controller Bdd
1 Baze Port Dielta DVF PLC —
Delete
InT ol
- Controller Settings
COM Port comz |~ | HIMI Station 0 ]
rowos[imoes | | mosuen
Comm. Delay Time 0 | s Interface RE232 ~
| -

. — Drata Bits T Bits
Tirmeout 300 - | S —
=S the (&)
Betry Count -~ —
- Baud Rate 15200 (5) »

Optirnize Size Livnit Parity Even 6‘

[ Coraumication Interrupt | ¢ tirnes then cancel connected

[ oK || coamca |

B Follow step 2 ~ (®: pLC Station = 1; communication format = 115,200, 7, E, 1, ASCII.
Click "OK".
® When the HMI connected to DNAO2 is TP04/TP02, and then please set up its communication
speed and format following the procedure listed below.

B Open TPEditor and select “File => New”". You will see the dialog box below.
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Set Device Type
|DELTA PLC U~
TF Type

| TPAG [
File: Narne

Tee0

oK Cancel
B Select “DELTA PLC" in Set Device Type column, as step @, Click “OK” to create a new file.
B Select “Tools => TP Object Communication Default Setting”, and you will see the dialog box

below.

TF Object Communication Defanlt Setup

W B el COM Bort W Selert Defankt PLC ID @
Selert HMT Port SetPLC D
& COMI(RS23) =
I = @
~ COM2(RSAES)
OK |  Cancel |

B Follow step 2 ~ 3. setPLCID = 1; check “Select Default PLC ID". Click “OK”.
2. Functions & features
In addition, COAO02 also supports the following two functions.
®  Emergency object - EMERGENCY
When COAO02 detects an internal error, it will send an EMCY message to the CANopen bus.
B Format
COA02 — master

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7

, Emergency error Error
128(H'080) code register 00 00 00 00 00

+Node-1D LSB MSB

® Error register
The value in the error register will be mapped to index address H'1001 in the object
dictionary. Value = 0 indicates that no error occurs. Value = 1 indicates that a general error
takes place. Value = H’'80 indicates that an internal error in the equipment occurs.
* Emergency error code
¢+ CANopen bus communication error
This error indicates the communication error between CANopen master and COA02
slave (e.g. master disconnection). When such error occurs, the emergency error code
will be H'8130, and the value in the error register will become 1.
+ Insufficient length of PDO data
This error indicates that the length of Receive PDO data actually sent out is shorter than
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the set data length. When such error occurs, the emergency error code will be H'8210,
and the value in the error register will become 1.
¢ Eliminating error
When an error is eliminated, the emergency error code will become H'0000.
B Explanation
Take the COAOQ2 slave of node ID = 6 as the object and compare the EMERGENCY
messages sent out by COAOQ2 in different error conditions.

* When in CANopen bus communication error

COB-ID | Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

86 30 81 01 00 00 00 00 00

* When in insufficient PDO data length

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7

86 10 82 01 00 00 00 00 00

* When the error is eliminated

Still other errors exiting:

COB-ID| Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

86 00 00 01 00 00 00 00 00

All errors are eliminated:

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7

86 00 00 00 00 00 00 00 00

* Note:
COAO02 sends out EMERGENCY message only when error occurs.
® PDO service
COAO02 supports PDO1 ~ PDO8. For COA02, COB-ID of PDO can be modified but cannot be
repeated..
W Particularly for PLC, the PDO parameters in COAO2 are divided into an upload area and
download area, featuring:
* TxPDO
TxPDO is only able to map 32 registers, D32 ~ D63 in the upload area.
* RxPDO
RxPDO is only able to map 32 registers, D32 ~ D63 in the download area.
B PDO1 (Default: Open)
* TxPDO1 (COA02 — master):
Send the status data of the slave (COA02) to the master. Preset the length of data to be
mapped to 8 bytes and the content to be mapped to “the 1% ~ 4" registers in the upload

area”. You can map any parameters in the upload area, maximum 8 bytes.

Default COB-ID ByteO | Byte1l | Byte2 | Byte 3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'180 + Node-ID D32 D33 D34 D35
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Note: See 13.5.1 “Communication Objects in Object Dictionary” for the corresponding
index and sub-index of upload start address, download start address and all mapping
parameters.

* RxPDO1 (master — COAO02):
Send the control data of the master to the slave (COA02). Preset the length of data to be
mapped to 8 bytes and the content to be mapped to “the 1% ~ 4" registers in the download

area”. You can map any parameters in the download area, maximum 8 bytes.

Default COB-ID ByteO | Bytel | Byte2 | Byte 3 | Byte4 | Byte5 | Byte 6 | Byte 7

H’200 + Node-ID DO D1 D2 D3

B PDO2 ~ PDOS8 (Default: Close)

* TxPDO (COA02 — master):
Send the status data of the slave (COA02) to the master. Preset the length of the data to
be mapped to 0 byte. You can map any parameters in the download area, maximum 8

bytes.

Default COB-ID ByteO | Bytel | Byte2 | Byte 3 | Byte4 | Byte5 | Byte 6 | Byte 7

H’xxxx +Node-ID

* RxPDO (master — COA02):
Send the control data of the master to the slave equipment (COAO02). Preset the length of
the data to be mapped to 0 byte. You can map any parameters in the download area,

maximum 8 bytes.

Default COB-ID Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'yyyy +Node-ID

B Data transmission mode
TxPDO in COAO02 supports many modes: synchronously non-cyclic, synchronously cyclic,

synchronous RTR, asynchronous RTR and asynchronous modes.
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13.3.7 When COAO02 is connected to custom equipment
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1. Setting up baud rate and communication format
® Before connecting the custom equipment to the bus, first set up the communication address of
the equipment to 01, baud rate to 19,200bps and communication format to 8, N, 2; RTU (the
format is fixed; other formats will be invalid).
®  To adjust the baud rate, follow the steps listed below.
B Modify the index parameter 5003/07.
5003/07 =1 — 19,200; 8, N, 2; RTU (Default)
5003/07 =2 — 38,400; 8, N, 2; RTU
5003/07 =3 — 57,600; 8, N, 2; RTU
5003/07 =4 — 115,200; 8, N, 2; RTU
B Re-power COAO02 and adjust the baud rate of the custom equipment to the corresponding one.
Note: When COAO2 is connected to custom equipment, COA02 will enter the pre-run status
automatically after it is powered in any configuration, which allows you to adjust the baud rate
and so on in that mode.
2. Functions & features
In addition, COAO02 also supports the following two functions.
® Emergency object - EMERGENCY
When COAOQ2 detects an internal error, it will send an EMCY message to the CANopen bus.
H Format
COAO02 — master
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COB-ID | ByteO Byte 1 Byte 2 Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7
128(H'080) | Emergency error code | Error register 00 00 00 00

® Error register

The value in the error register will be mapped to index address H'1001 in the object

dictionary. Value = 0 indicates that no error occurs. Value = 1, it indicates that a general

error takes place. Value = H'80 indicates that an internal error in the equipment occurs.

* Emergency error code

¢+ CANopen bus communication error

This error indicates the communication error between CANopen master and COA02

slave (e.g. master disconnection). When such error occurs, the emergency error code

will be H'8130, and the value in the error register will become 1.

+ Insufficient length of PDO data

This error indicates that the length of Receive PDO data actually sent out is shorter than

the set data length. When such error occurs, the emergency error code will be H'8210,

and the value in the error register will become 1.

+ Eliminating error

When an error is eliminated, the emergency error code will become H'0000.

B Explanation

Take the COAO02 slave of node ID = 6 as the object and compare the EMERGENCY

messages sent out by COAO2 in different error conditions.

* When in CANopen bus communication error

COB-ID Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
86 30 81 01 00 00 00 00 00
* When in insufficient PDO data length
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 10 82 01 00 00 00 00 00
® When the error is eliminated.
Still other errors exiting:
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 00 00 01 00 00 00 00 00
All errors are eliminated:
COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
86 00 00 00 00 00 00 00 00
¢ Note:

COAO02 sends out EMERGENCY message only when error occurs.

() PDO service

COAQ2 supports PDO1 ~ PDO8. For COA02, COB-ID of PDO can be modified but cannot be
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repeated.
W Particularly for custom equipment, the PDO parameters in COA02 are divided into an upload
area and download area, featuring:

* TxPDO
TXPDO is only able to map 32 parameters (sub-index addess) in the upload area (index
H’5001). For example,

5001/01 (1* word of TXPDO1)

5001/02 (2" word of TXPDO1)
If you would like to correspond the 1% word of TXPDOL to a certain Modbus address
(parameter address) of the connected equipment, you can write the Modbus address into
5001/01. The same rule also applies to other sub-index addresses.

* RxPDO
RxPDO is only able to map 32 parameters (sub-index addess) in the download area (index
H’5000). For example,

5000/01 (1* word of RxPDO1)

5000/02 (2" word of RxPDO1)
If you would like to correspond the 1% word of RxPDOL1 to a certain Modbus address
(parameter address) of the connected equipment, you can write the Modbus address into
5000/01. The same rule also applies to other sub-index addresses.

* Note: See 13.5.1 “Communication Objects in Object Dictionary” for the corresponding
index and sub-index of upload start address, download start address and all mapping
parameters.

B PDOL1 (Default: Open)

* TxPDO1 (COA02 — master):

Send the status data of the slave (COA02) to the master. Preset the length of data to be
mapped to 0 byte. You can map maximum 8 bytes in the 1% word of TXPDO 1 ~ 4™ word of
TxPDOL1 in the upload area. The mapping relation is corresponding and fixed. For
example,

Word 1 (byte 0 & byte 1) — 1* word of TxPDO1

Word 2 (byte 2 & byte 3) — 2" word of TXPDO1
Word 3 (byte 4 & byte 5) — 3" word of TxPDO1
Word 4 (byte 6 & byte 7) — 4" word of TXPDO1

Default COB-ID ByteO | Byte1l | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'180 + Node-1D

* RxPDOL1 (master — COA02):
Send the contol data of the master to the slave (COAQ2). Preset the length of the data to
be mapped to 0 byte. You can map maximum 8 bytes in the 1% word of RxPDO 1 ~ 4"
word of RxPDOL1 in the download area. The mapping relation is corresponding and fixed.
For example,
Word 1 (byte 0 & byte 1) — 1* word of RxPDOL1;
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Word 2 (byte 2 & byte 3) — 2™ word of RxPDO1
Word 3 (byte 4 & byte 5) — 3 word of RxPDO1
Word 4 (byte 6 & byte 7) — 4" word of RxPDO1

Default COB-1D Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'200 + Node-1D

B PDO2 ~ PDOS8 (Default: Close)
* TxPDO (COA02 — master):
Send the status data of the slave equipment (COAO02) to the master. Preset the length of
the data to be mapped to 0 byte. You can map maximum 8 bytes. Same as TxPDO1,
PDO2 ~ PDO8 map RxPDO2 ~ RxPDO8. The mapping relation is corresponding and

fixed.

Default COB-1D Byte O | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H’xxxx +Node-ID

* RxPDO (master — COAO02):
Send the control data of the master to the slave (COA02). Preset the length of the data to
be mapped to 0 byte. You can map maximum 8 bytes. Same as RxPDO1, PDO2 ~ PDOS8
map RxPDO2 ~ RxPDO8 in the download area. The mapping relation is corresponding

and fixed.

Default COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7

H'yyyy +Node-1D

B Explanation

If the custom equipment is a Delta VFD-B AC motor drive, and we would like to control its

RUN/STOP, frequency input and monitor its operation status and frequency, follow the

explanations below:

* Map the 1% word of RxPDO1 and 2™ word of RxPDO1 in RxPDO1 and map the 1% word of
TxPDO1 and 2™ word of TxPDO1 in TXPDOL1.

* Write the Modbus address corresponding to VFD-B in the index address of COA02
through SDO, e.g. H'2000 — 5000/01, H'2001 — 5000/02; H'2101 — 5001/01, H’'2103
— 5001/02.

* |n this way, we will be able to control the control word (H2000), frequency command
(H'2001) and monitor the status word (H'2101) and running frequency (H'2103) in VFD-B
through RxPDO1 and TxPDOL.

* Note: You can only map the Modbus address of 16-bit word device in the dowbload area

and upload area.

B Data transmission mode
* TxPDO in COA02 supports many modes: synchronously non-cyclic, synchronously cyclic,

synchronous RTR, asynchronous RTR and asynchronous modes.
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13.4

13.4.1

13.4.2

13.4.3

13.5

DVP-PLC Application Manual

LED Indicators & Trouble-shooting
There are 3 LED indicators on COA02, RUN, ERROR and SCAN, for displaying the connection status of the

communication in COA02.

RUN LED
LED Status COAO02 Status How to deal with it
Check the power of COA02 and make sure the
Off No power o
connection is normal.
Green light 1 flash Stop

Green light flashes

Pre-operation

Green light On

Operating

Red light On NODE-ID error Check if the setting of NODE-ID of COAO02 is correct.
ERROR LED
LED Status COAO02 Status How to deal with it
Off No error COAO2 operation is normal.

1. Check if the connection between COAO02 and the
. master station is intact.
Red light 2 flashes Erroneous control occurs. 2. Check if the communication between COA02 and the
master station is normal.
. 1. Check if the bus connection is normal.
Red light On bus OFF 2. Re-power COAQ2.
SCAN LED
LED Status COAO02 Status How to deal with it
Check the power of COA02 and make sure the
Off No power

connection is normal.

Green light flashes

The correct information of the
equipment connected has not been
detected.

Re-connect COAOQ2 to the equipment.

Green light On

The communication with the
equipment connected is normal.

1. Check if the communication cable between COA02 and
Red light flashes CRC check fails the equipment is correct.
2. Check if there is electromagnetic interference nearby.
1. Check if the communication format of the equipment is
correct.
. . . . 2. Check if COA02 and the equipment are correctly
Red light On Connection fails, or no connection connected.
3. Restart the connection and make sure the
communication cable meets the specification.
Object Dictionary
1. Communication objects in the object dictionary:
Index | Sub-index Object name Data type Acgess Default
autorization
H’1000 H'00 Equipment type Unsigned 32 bits R 0x00000000
H'1001 H'00 Error register Unsigned 8 bits R 0
Predefined error field
H'1003 H'00 Number of errors Unsigned 8 bits R 0
H'01 Standard error field Unsigned 32 bits R 0
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13-34

Index | Sub-index Object name Data type au'tAc?r(i:;:t?on Default
H'1005 H'00 COB-ID SYNC message Unsigned 32 bits RW 0x00000080
H'1008 H’00 Equipment name of supplier \s/tirsiinbg;e charater R COA02
H'100C H’00 Protection time Unsigned 16 bits RW 0
H'100D H’00 Life time factor Unsigned 8 bits RW 0
H'1014 H'00 COB-ID emergency message | Unsigned 32 bits R 0x80 + Node-ID

Pulsant time of the user
H'1016 H'00 Number of items Unsigned 8 bits R 1
H'01 Pulsant time of the user Unsigned 32 bits RW 0
H'1017 H'00 Pulsant time of generator Unsigned 16 bits RW 0
Identification object
H’00 Number of items Unsigned 8 bits 3
H'1018 H01 Supplier code Unsigned 32 bits 0x000001DD
H'02 Product code Unsigned 32 bits R cDoer?r?eecr;:(;)g(;:iepment
H'03 Version Unsigned 32 bits R 0x00010002
RxPDO1 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1400 H'01 | COB-ID of RxPDO1 Unsigned 32 bits RW 0x00000200+Node-ID
H'02 Transmission mode Unsigned 8 bits RwW OxFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO2 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1401 H'01 | COB-ID of RxPDO2 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RwW OxFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO3 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1402 H'01 | COB-ID of RxPDO3 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RwW OxFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO4 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1403 H'01 | COB-ID of RxPDO4 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RwW OxFF
H'03 Forbidden time Unsigned 16 bits RW 0
H'1404 FF)Q{:l(rlzllrjn(;t5e;:ommunication
H'00 Number of items Unsigned 8 bits R 3
H'01 COB-ID of RxPDO5 Unsigned 32 bits RW 0x80000000
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Index | Sub-index Object name Data type au?c?r?f;t?on Default
H'02 Transmission mode Unsigned 8 bits RW OXFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO6 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1405 H01 | COB-ID of RxPDO6 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OxFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO7 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1406 H01 | COB-ID of RxPDO7 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OxXFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO8 communication
parameter
H'00 Number of items Unsigned 8 bits R 3
H'1407 H01 | COB-ID of RxPDOS8 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OXFF
H'03 Forbidden time Unsigned 16 bits RW 0
RxPDO1 mapping parameter
H'00 Number of items Unsigned 8 bits RW Ec?nnnp;cnggcm?pment
H'01 The first mapped object Unsigned 32 bits RW Ec?nnnp;cnggc;?l?pment
11600 H'01 The sencond mapped object Unsigned 32 bits RW Denpens on th'.s
connected equipment
H'02 The third mapped object Unsigned 32 bits RW Ec?nnnp;cnggcm?pment
H'03 The forth mapped object Unsigned 32 bits RW Ec?nnnp;cnggc;?l?pment
RxPDO2 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
’ H'01 The first mapped object Unsigned 32 bits RW 0
6oL H'01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
RxPDO3 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
, H'01 The first mapped object Unsigned 32 bits RW 0
1602 H'01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
H'1603 RxPDO4 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
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Index | Sub-index Object name Data type au'tAc?r(i:;:t?on Default
H'01 The first mapped object Unsigned 32 bits RW 0
H'01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
RxPDO5 mapping parameter
H’00 Number of items Unsigned 8 bits RW 0
H01 The first mapped object Unsigned 32 bits RW 0
H'1604
H01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
RxPDO6 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
’ H'01 The first mapped object Unsigned 32 bits RW 0
11605 H'01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
RxPDO7 mapping parameter
H’00 Number of items Unsigned 8 bits RW 0
H01 The first mapped object Unsigned 32 bits RW 0
H’1606
H01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
RxPDO8 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
’ H'01 The first mapped object Unsigned 32 bits RW 0
607 H'01 The sencond mapped object Unsigned 32 bits RW 0
H'02 The third mapped object Unsigned 32 bits RW 0
H'03 The fourth mapped object Unsigned 32 bits RW 0
TXxPDO1 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
H'1800 H'01 COB-ID of TxPDO1 Unsigned 32 bits RW 0x00000180+Node-ID
H'02 Transmission mode Unsigned 8 bits RwW OxFF
H'03 Forbidden time Unsigned 16 bits RW 50
H’05 Timer Unsigned 16 bits RW 100
H'1801 g;(;?noefe(r:ommunication
H'00 Number of items Unsigned 8 bits R 5
H'01 COB-ID of TxPDO2 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RwW OxFF
H'03 Forbidden time Unsigned 16 bits RW 50
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Index | Sub-index Object name Data type au?c?r?zeast?on Default
H'05 Timer Unsigned 16 bits RW 100
TxPDO3 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
H'1802 H01l COB-ID of TxPDO3 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OXFF
H'03 Forbidden time Unsigned 16 bits RW 50
H'05 Timer Unsigned 16 bits RW 100
TxPDO4 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
11803 H'01 COB-ID of TxPDO4 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OxXFF
H'03 Forbidden time Unsigned 16 bits RW 50
H'05 Timer Unsigned 16 bits RW 100
TxPDO5 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
11804 H'01 COB-ID of TxPDO5 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OXFF
H'03 Forbidden time Unsigned 16 bits RW 50
H'05 Timer Unsigned 16 bits RW 100
TxPDO6 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
H'1805 H'01 COB-ID of TxPDOG6 Unsigned 32 bits RW 0x80000000
H02 Transmission mode Unsigned 8 bits RW OxFF
H'03 Forbidden time Unsigned 16 bits RW 50
H'05 Timer Unsigned 16 bits RW 100
TxPDO7 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
H'1806 H'01 TxPDO7Y [ COB-ID Unsigned 32 bits RW 0x80000000
H02 Transmission mode Unsigned 8 bits RW OxFF
H'03 Forbidden time Unsigned 16 bits RW 50
H’05 Timer Unsigned 16 bits RW 100
TxPDO8 communication
parameter
H'00 Number of items Unsigned 8 bits R 5
H'1807 H'01 COB-ID of TxPDOS8 Unsigned 32 bits RW 0x80000000
H'02 Transmission mode Unsigned 8 bits RW OXFF
H'03 Forbidden time Unsigned 16 bits RW 50
H’05 Timer Unsigned 16 bits RW 100
H'1A00 TxPDO1mapping parameter
DVP-PLC Application Manual 13-37



13 CANopen Slave Communication Module COA02

13-38

Index | Sub-index Object name Data type Ac<_:es§ Default
autorization
H’00 Number of items Unsigned 8 bits RW Denpens on th?
connected equipment
H'01 The first mapped object Unsigned 32 bits RW Denpens on th_e
connected equipment
H'02 The sencond mapped object Unsigned 32 bits RW Denpens on th?
connected equipment
H'03 The third mapped object Unsigned 32 bits RW Denpens on th?
connected equipment
H'04 The fourth mapped object Unsigned 32 bits RW Denpens on th_e
connected equipment
TxPDO2 mapping parameter
H’00 Number of items Unsigned 8 bits RW 0
H01 The first mapped object Unsigned 32 bits RW 0
H'1A01
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H04 The fourth mapped object Unsigned 32 bits RW 0
TxPDO3mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
H'01 The first mapped object Unsigned 32 bits RW 0
H'1A02
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H'04 The fourth mapped object Unsigned 32 bits RW 0
TxPDO4
H’00 Number of items Unsigned 8 bits RW 0
H01 The first mapped object Unsigned 32 bits RW 0
H'1A03
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H04 The fourth mapped object Unsigned 32 bits RW 0
TxPDO5 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
H'01 The first mapped object Unsigned 32 bits RW 0
H'1A04
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H'04 The fourth mapped object Unsigned 32 bits RW 0
TxPDO6 mapping parameter
H’00 Number of items Unsigned 8 bits RW 0
H01 The first mapped object Unsigned 32 bits RW 0
H'1A05
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H04 The fourth mapped object Unsigned 32 bits RW 0
H'1A06 TxPDO7 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
H'01 The first mapped object Unsigned 32 bits RW 0
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Index | Sub-index Object name Data type Acgess Default
autorization
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H'04 The fourth mapped object Unsigned 32 bits RW 0
TxPDO8 mapping parameter
H'00 Number of items Unsigned 8 bits RW 0
H'01 The first mapped object Unsigned 32 bits RW 0
H'1A07
H'02 The sencond mapped object Unsigned 32 bits RW 0
H'03 The third mapped object Unsigned 32 bits RW 0
H'04 The fourth mapped object Unsigned 32 bits RW 0
2. Parameter objects of Delta VFD series AC motor drive in the object dictionay
® Main index: H'2000-----user parameters
ST Parameter No. Parameter funcion
(hex)
1 00-00 Identity code of the AC motor drive
2 00-01 Displaying of drive’s rated current
3 00-02 Parameter reset
9 00-08 Setting up parameter protection password
A 00-09 Control method
B 00-10 Reserved
® Main index: H'2001-----basic parameters
ST Parameter No. Parameter funcion
(hex)
1 01-00 Setting up max. operation paramerer frequncy
2 01-01 Setting up motor’s rated frequncy
3 01-02 Setting up motor’s rated voltage
16 01-21 Setting up the 4™ deceleration time
17 01-22 Setting upf JOG deceleration time
18 01-23 Setting up the unit of acceleration/deceleration time
® Main index: H'2002-----operation method parameters
ST Parameter No. Parameter funcion
(hex)
1 02-00 Setting up the source of the 1% frequency instruction
2 02-01 Setting up the source of the 1% operation instruction
3 02-02 Selecting the stop method of motor
E 02-13 Setting up the source of the 2" frequency instruction
F 02-14 Setting up the source of the 2" operation instruction
10 02-15 Keyboard frequency instruction
® Main index: H'2003-----output function parameters
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13-40

SBmeLE: Parameter No. Parameter funcion
(hex)
1 03-00 Multi-function output relay
2 03-01 Multi-function output MO1
3 03-02 Multi-function ouput MO2
D 03-12 Fan control
E 03-13 Break release frequency
F 03-14 Break engage frequncy

Main index: H'2004-----input fu

nction parameters

Su(br;(iar;(c)iex Parameter No. Parameter funcion
1 04-00 AUI analog input bias
2 04-01 AUI bias polarity
3 04-02 AUI input gain
18 04-23 Deceleration ratio of deceleration gear
19 04-24 Index angle for simple index function
1A 04-25 Deceleration time for simple index function

Main index: H'2005-----multi-step speed and PLC parameters

SBmeLE: Parameter No. Parameter funcion
(hex)

1 05-00 Setting up the 1% step speed frequency
2 05-01 Setting up the 2 step speed frequency
3 05-02 Setting up the 3 step speed frequency
21 05-32 Setting up the unit of operation time
22 05-33 The amplitude of wobble vibration
23 05-34 Wobble skip frequency

Main index: H'2006-----protecti

on parameters

Su(br;’ier:(c)iex Parameter No. Parameter funcion
1 06-00 Over-voltage stall prevention
2 06-01 Over-current stall prevention during accel
3 06-02 Over-current stall prevention during operation
11 06-16 User-defined low-voltage detection level
12 06-17 User-defined low-voltage detection time
13 06-18 Reserved

Main index: H'2007-----motor parameters

Sub-index Parameter No. Parameter funcion
(hex)
1 07-00 Motor rated current
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Su(bh-(iar)l((;ex Parameter No. Parameter funcion
2 07-01 Motor no-load current
3 07-02 Torgue compensation
E 07-13 Slip compensation time constant
F 07-14 Accumulative motor operation time (min)
10 07-15 Accumulative motor operation time (day)

® Main index: H'2008-----special

parameters

Sub-index Parameter Parameter funcion
(hex) address
1 08-00 DC braking current level
2 08-01 DC braking time during start-up
3 08-02 DC braking time during stopping
15 08-20 Speed search frequncy during start-up
16 08-21 Auto reset time at restart after fault
17 08-22 Compensation coefficient for motor instability

® Main index: H'2009----- communication parameters

eI Parameter No. Parameter funcion
(hex)
1 09-00 Communication address
2 09-01 Transmission speed
3 09-02 Transmission fault treatment
4 09-03 Time-out detection
5 09-04 Communication protocol
6 09-05 Reserved
7 09-06 Reserved
8 09-07 Response delay time

® Main index: H'200A-----PID control parameters

eI Parameter No. Parameter funcion
(hex)
1 10-00 Selecting PID feedback input terminal
2 10-01 Gain over the PID detection value
3 10-02 Proportional gain (P)
F 10-14 PG slip compensation limit
10 10-15 PG output sampling time
11 10-16 PID offset level

® Main index: H'200B-----multiple motors control parameters

Sub-index
(hex)

Parameter No.

Parameter funcion

1

11-00

Selecting V/f curve
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Su(br;(iar;(c)iex Parameter No. Parameter funcion
2 11-01 Start-up frequency of the auxiliary motor
3 11-02 Stop frequency of the auxiliary motor
4 11-03 Delay time before starting the auxiliary motor
5 11-04 Delay time before stopping the auxiliary motor
6 11-05 Sleep/wake up detection time
7 11-06 Sleep frequency
8 11-07 Wake-up frequency

Main index: H'2020----- commu

nication control parameters

Sub-index Parameter .
Parameter funcion
(hex) address
1 H’2000 Control instruction
2 H'2001 Frequcny instruction
3 H'2002 E. F. On/Reset instruction

Main index: H'2021----- commu

nication status parameters

Sub-index Parameter Parameter funcion
(hex) address
1 H'2100 Error code
2 H'2101 Status word
3 H'2102 Frequency instruction
F H'210E Number of PG pulses within unit time (high)
10 H'210F Output frequency (KW)
11 H'2110 Reserved

Main index: H’'2022----- commu

nication status parameters

Sub-index Parameter Parameter funcion
(hex) address
1 H'2200 Feadback signal (XXX.XX%)
2 H'2201 Defined by user (low word)
3 H'2202 Defined by user (high word)
4 H'2203 AVI analog input (XXX.XX%)
5 H'2204 ACI analog input (XXX.XX%)
6 H'2205 AUI analog input (XXX.XX%)

3. Parameter objects of Delta temperature controller (DTA) in the object dictionay

® Main index: H'2047-----communication parameters

Sub-index Parameter .
Parameter funcion
(hex) address
1 H'4700 Process value
2 H'4701 Set value
3 H'4702 Upper limit alarm 1
1C H'471B Software version
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Sub-index Parameter .
Parameter funcion
(hex) address
2A H'4729 AT setting
2C H'472B Error code
34 H'4733 CT monitor value

4. Parameter objects of Delta temperature controller (DTB) in the object dictionay

® Main index: H'2010-----communication parameter
Sub-index Parameter .
Parameter funcion
(hex) address

1 H'1000 Process value

2 H'1001 Set value

3 H'1002 Upper-limit of temperature range

66 H'1065 Link pattern number setting of the correspond
pattern

67 H'1066 Link pattern number setting of the correspond
pattern

68 H'1067 Link pattern number setting of the correspond
pattern

® Main index: H'2020-----communication parameters
Sub-index Parameter .
Parameter funcion
(hex) address

1 H'2000 Setting up pattern 0 ~ 7 temperature set point

2 H'2001 Setting up pattern 0 ~ 7 temperature set point

3 H'2002 Setting up pattern 0 ~ 7 temperature set point

BE H'20BD Setting up pattern 0 ~ 7 excution time

BF H'20BE Setting up pattern 0 ~ 7 excution time

Cco H'20BF Setting up pattern 0 ~ 7 excution time

® Main index: H'2047-----communication parameters

Su(bh-ier)lgex P:(rj‘zrrréitser Parameter funcion
24 H'4723 Setting up control RUN/STOP
25 H'4724 Temperature unit
26 H'4725 Selecting decimal point position
27 H'4726 Selecting communication write-in
28 H'4727 PID AT setting
5B H'475A Setting up valve feedback status
2C H'472B Auto-tunning valve feedback status

5. Parameter objects of Delta servo drive (ASD-A) in object dictionay

® Main index: H'2000-----moniter parameters

Sl Tl Parameter No. Parameter funcion
(hex)
1 0-00H Firmware version
2 0-01H Drive error code
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SBmeLE: Parameter No. Parameter funcion
(hex)
3 0-02H Drive status
F 0-14H Block data read/write register 5
10 0-15H Block data read/write register 6
11 0-16H Block data read/write register 7

® Main index: H'2001-----basic parameters

SBmeLE: Parameter No. Parameter funcion
(hex)
1 1-00H Setting up external pulse input type
> 1-01H _Settlng_up control mode and input source of control
instruction
3 1-02H Setting up speed and torque limit
37 1-54H Position completed width bits
38 1-55H Maximum speed limit
39 1-56H

Output overload warning

® Main index: H'2002-----extension parameters

SO Parameter No. Parameter funcion
(hex)
1 2-00H Proportional position loop gain
2 2-01H Position loop gain switching rate
3 2-02H Position feed forward gain
3F 2-63H Electronic gear ratio
40 2-64H Setting up proportion value setting
41 2-65H Torque limit mixed mode

® Main index: H'2003----- commu

nication parameters

Sugér;(;ex Parameter No. Parameter funcion
1 3-00H Setting up communication address
2 3-01H Communication speed
3 3-02H Communication protocol
4 3-03H Transmission error treatment
5 3-04H Communication time-out detection
6 3-05H Selecting communication port
7 3-06H Communication control on digital input contact
8 3-07H Communication feedback delay time

® Main index: H'2004-----diagnosis parameters

Sub-index | b 2 meter No. Parameter funcion
(hex)
1 4-00H Recording error
2 4-01H Recording error
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S Parameter No. Parameter funcion
(hex)
3 4-02H Recording error
16 4-21H Analog monitor output drift adjustment (ch2)
17 4-22H Analog speed input drift value
18 4-23H Analog torque input drift value

6. Parameter objects of Delta DVP series PLC in the object dictionay

® Main index: 3000H-----download area paramerters (D divice)

down — download start address

Su(bh-ier:((;ex Parameter address Parameter funcion Parameter type

1 H’1000+down D (down+0) word
2 H’1001+down D (down+1) word
3 H’1002+down D (down+2) word

i word
16 H’101D+down D (down+29) word
17 H'101E+down D (down+30) word
18 H’101F+down D (down+31) word

® Main index: H'3001-----upload area parameters (D device)

up — upload start address

Su(bh-ier:((;ex Parameter address Parameter funcion Parameter type

1 H'1000+ up D (up+0) word
2 H'1001+ up D (up +1) word
3 H'1002+ up D (up +2) word

| word
16 H’101D+ up D (up +29) word
17 H'101E+ up D (up +30) word
18 H'101F+ up D (up +31) word

® Main index: 3002H----- start adddress

Su(bh-ler:((;ex Parameter funcion Default value Parameter type
1 Download start address 0 word
2 Upload start address 256 (0100H) word

® Main index: H'3100 ~ H’3199-----step S

I(rt;de()e(;( Parameter address Parameter funcion Parameter type
3100/01 H’0000 SO bit
3100/02 H’0001 S1 bit

bit
3100/FE H’00FD S253 bit
3101/01 H’0100 S256 bit
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I(rr‘]dei))( Parameter address Parameter funcion Parameter type
3101/02 H'0101 S257 bit
bit
3101/FE H'01FD S509 bit
3102/01 H'0200 S512 bit
3102/02 H'0201 S513 bit
bit
Main index: H'3200 ~ H’'3299-----input point X
I(?]dei))( Parameter address Parameter funcion Parameter type
3200/01 H'0400 X0 bit
3200/02 H'0401 X1 bit
bit
3200/FE 04FDH X375 bit
Main index: H’3300 ~ H’3399-----input point Y
I(?]ii))( Parameter address Parameter funcion Parameter type
3300/01 H’0500 YO bit
3300/02 H'0501 Y1 bit
bit
3300/FE H'05FD Y375 bit
Main index: H'3400 ~ H'3499-----timer T (bit device)

I(?](ii))( Parameter address Parameter funcion Parameter type
3400/01 H'0600 TO bit
3400/02 H'060 T1 bit

bit
3400/FE H'06FD T253 bit
Main index: H'3500 ~ H’3599-----timer T (word device)

I(?}ii))( Parameter address Parameter funcion Parameter type
3500/01 H'0600 TO word
3500/02 H'0601 T1 word

word
3500/FE H06FD T253 word
Main index: H'3600 ~ H'3699-----auxiliary relay M

l(?gi))( Parameter address Parameter funcion Parameter type
3600/01 H'0800 MO bit
3600/02 H'0801 M1 bit

bit
3600/FE H'08FD M253 bit
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I(rr‘]dei))( Parameter address Parameter funcion Parameter type
3601/01 H'0900 M256 bit
3601/02 H'0901 M257 bit

bit
3601/FE H09FD M509 bit
3602/01 H'0A00 M512 bit
3602/02 H'0A01 M513 bit
bit

® Main index: H'3700 ~ H'3799-----counter C (bit device)

I(rr‘]dei))( Parameter address Parameter funcion Parameter type
3700/01 H'OEO0O Cco bit
3700/02 H'OEO1 C1 bit

bit
3700/FE HOEFD C253 bit

® Main index:

H’3800 ~ H'3899-----cou

nter C (word device)

I(?](li))( Parameter address Parameter funcion Parameter type
3800/01 H'OEOO Co word
3800/02 H'OEO1 C1 word

word
3800/C8 H'OEC7 C199 word
3800/C9 H'OECS8 C200 Dword
3800/CA H'OEC9 C201 Dword
word
3800/FE H'OEFD C253 Dword

® Main index: H'3900 ~ H'3999-----register D

I(?](li))( Parameter address Parameter funcion Parameter type
3900/01 H’1000 DO word
3900/02 H'1001 D1 word

word
3900/FE H'10FD D253 word
3901/01 H'1100 D256 word
3901/02 H'1101 D257 word
word
3901/FE H'11FD D509 word
3902/01 H'1200 D512 word
3902/02 H'1201 D513 word
word

7. Parameter objects of Delta DOP-A series HMI in yjr object dictionay

Virtual D parameters of COAQ2 arel listed as bellow:
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® Main index: H'4000-----download area parameters

Su(bh-(iar;(c)iex Parameter address Parameter funcion Parameter type

1 H1000 DO word
2 H'1001 D1 word
3 H’1002 D2 word

word
18 H'101D D29 word
19 H'101E D30 word
20 H'101F D31 word

® Main index: H'4001-----upload area parameters

Su(bh-(iar;(c)iex Parameter No. Parameter funcion Parameter type

1 H'1020 D32 word
2 H'1021 D33 word
3 H'1022 D34 word

word
18 H’103D D61 word
19 H'103E D62 word
20 H'103F D63 word

8. Parameter objects of custom equipment in the object dictionay

® Main index: H'5000-----download area parameters

Sub-index
(hex)

Parameter funcion

1

1% word of RxPDO 1

2" word of RxPDO 1

3" word of RxPDO 1

4™ word of RxPDO 1

1® word of RxPDO 2

2" word of RXPDO 2

3" word of RxPDO 2

4™ word of RxPDO 2

1% word of RxPDO 3

2" word of RxPDO 3

3" word of RxPDO 3

4™ word of RxPDO 3

1% word of RxPDO 4

2" word of RxPDO 4

TM{M|O|O|@|>P|Oow|lo|N|lo|ja|r~|lw|N

3" word of RxPDO 4

=
o

4™ word of RxPDO 4

[
[N

1% word of RxPDO 5

[EY
N

2" word of RXPDO 5

[EnY
w

3" word of RxPDO 5
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Sub-index _
(hex) Parameter funcion
14 4" word of RxPDO 5
15 1°* word of RXPDO 6
16 2" word of RXPDO 6
17 3" word of RxPDO 6
18 4™ word of RxPDO 6
19 1% word of RxPDO 7
1A 2" word of RXPDO 7
1B 3" word of RxPDO 7
1C 4" word of RxPDO 7
1D 1% word of RxPDO 8
1E 2" word of RxPDO 8
1F 3" word of RxPDO 8
20 4" word of RxPDO 8
® Main index: H'5001-----upload area parameters
Sub-index _
(hex) Parameter funcion
1 1% word of TXPDO 1
2 2" word of TXPDO 1
3 3" word of TXPDO 1
4 4" word of TXPDO 1
5 1% word of TXPDO 2
6 2" word of TXPDO 2
’ 3" word of TXPDO 2
8 4™ word of TXPDO 2
9 1% word of TXxPDO 3
A 2" word of TXPDO 3
B 3" word of TXPDO 3
C 4" word of TXPDO 3
D 1% word of TXPDO 4
E 2" word of TXPDO 4
F 3" word of TxPDO 4
10 4™ word of TXPDO 4
1 1% word of TXPDO 5
12 2" word of TXPDO 5
13 3" word of TXPDO 5
14 4™ word of TXPDO 5
15 1% word of TXxPDO 6
16 2" word of TXPDO 6
17 3" word of TXPDO 6
18 4" word of TXPDO 6
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13 CANopen Slave Communication Module COA02

Sub-index _
(hex) Parameter funcion
19 1% word of TXPDO 7
1A 2" word of TXPDO 7
1B 3" word of TXPDO 7
1C 4" word of TXPDO 7
1D 1** word of TXPDO 8
1E 2" word of TxPDO 8
1F 3" word of TXPDO 8
20 4" word of TXxPDO 8

13.6  Connection of COA02 with Other Equipment

1. Communication wirings when connected to equipment through PORT1.
® When COAOQ2 is connected to Delta VFD series AC motor drive:

By RS-485 communication; using standard cable with RJ-12 connectors is suggested.

COAO02 VFD series AC motor drive
RJ-12 (RS-485) RJ-12 (RS-485)
6 6
5 5
4 DATA- (3y———(3)DATA- 4
3 DATA+ (4———4) DATA+ 3
2 2
1 1
RJ-12 RJ-12

® \When COAO02 is connected to Delta DVP series PLC:
By RS-485 communication

COA02 DVP-PLC
RJ-12 (RS-485) RS-485 wiring terminal
6
5
4 DATA- (3y———DATA- +
3 DATA+ (4————-DATA+ -
2
1
RJ-12 PLC COM2

® When COAO2 is connected to Delta DTA/DTB series temperature controller:

By RS-485 communication

COA02 DTA/DTB
RJ-12 (RS-485) RS-485 wiring terminal

6
5
4 DATA- (3y———DATA- DATA+
3 DATA+ (4———DATA+ DATA-
2
1

RJ-lZ RS-485
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® When COAO02 is connected to Delta ASD-A series servo drive:

By RS-485 communication

COAD02 ASD-A
RJ-12 (RS-485) CN3 conncetor (RS-485)

6 —(3) 485+
5 DATA+ (4y——
4 L—(5) 485+
3 —(4) 485-
2 DATA- (3y—
1 —(6) 485-

RJ-12 CN3 connector

® \When COAO02 is connected to Delta DOP series human machine interface:

By RS-485 communication

COAO02 DOP
RJ-12 (RS-485) DB male (RS-485)
6 —(2) 485+ 2T
5 DATA+ (4)—— '
4 —(3) 485+ %_. °
7
g —(1) 485- e
DATA- (3)—— B Y
1 L_(4)485- T
RJ-12 DOP COM2

2. Communication wirings when connected to equipment through PORT?2.
® When COAOQ2 is connected to Delta VFD series AC motor drive:

By RS-485 communication

COA02 VFD series AC motor drive
DB9 female (RS-485) RJ-12 (RS-485)

DATA- (3———(3) DATA-
DATA+ (8)———(4) DATA+

3
e BERel

P NWw,rOOTOoO

DB9 female RJ-12

® \When COAO2 is connected to Delta DVP series PLC:
By RS-232 communication; using standard DVPACAB215/DVPACAB230 is suggested.

COAO02 DVP-PLC
DB9 female (RS-232) 8 pin Mini DIN male (RS-232)

o>

i 2 1

°_°‘§ RXD (2F——5) TX Vi
T TXD (3———(4)RX 5 @ 3
. GND (5)———(8)GND g "6
oL

DB9 female

By RS-485 communication
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COA02 DVP-PLC RS-485
DB9 female (RS-485) wiring terminal (RS-485)

o
o—
o—
[ m——
o
o——
o—
o—
o—

DB9 female PLC COM2

DATA- (3}———DATA- +
DATA+ (8)———DATA+ —

FebREEReL

® \When COAO2 is connected to Delta DTA/DTB series temperature controller:
By RS-485 communication

COA02 DTA/DTB
DB9 female (RS-485) RS-485 wiring terminal (RS-485)

o5
o—19
e

S DATA- (3———DATA- DATA+

0—0_5: DATA+ (8)———DATA+ DATA-
—
o

DB9 female RS-485

® \When COAO2 is connected to Delta ASD-A servo drive:

By RS-232 communication

COA02 ASDA
DB9 female (RS-232) CN3 connector (RS-232)
5
o_“g
O_E RXD (2———2) TX
1 TXD (3——4)RX
o2 GND (5)}———1)GND
o—]
ol
DB9 female CN3 connector
RS-485 communication
COA02 ASDA
DB9 female (RS-485) CN3 connector (RS-485)
5 CN3 connector
1o —(3) 485+
“—Ti  DATA+(8)—
o— 18 —(5) 485+
P
.
° O_E —(4) 485-
o—1 DATA- (3)——
o L (6) 485-
DB9 female CN3 connector
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13 CANopen Slave Communication Module COA02

® When COAO02 is connected to Delta DOP series human machine interface:

By RS-232 communication

COA02 DOP
DB9 female (RS-232) DB9 male (RS-232)
5 5
o 0_38_ RXD (2y————3) TX js_" o
S TXD (3y——2)RX 2
= GND (5)———(5)GND =1
[ 4
DB9 female DOP COM1

By RS-485 communication

COA02 DOP
DB9 female (RS-485) DB9 male (RS-485)

o1 —(2) 485+ =T

—r DATA+ (8)— @ =

[8 3]

OT% —(3) 485+ ‘73__.—0
o—% _(l) 485- E—o

o— DATA- (3)y— o
o L_(4) 485- 1t

DB9 female DOP COM?2
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