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Thank you for choosing Delta’s DVP series PLC. DVP04AD-E2 analog input module
receives external 4 points of analog input signals (voltage or current) and converts them
into 16-bit digital signals. You can select voltage input or current input by the wiring. In
addition, you can access the data in the module by applying FROM/TO instructions or
read the average value of channels directly by using MOV instruction (Please refer to
allocation of special registers D9900 ~ D9999).

# This instruction sheet provides only information on the electrical specification,
general functions, installation and wiring. For detailed program design and applicable
instructions, please refer to “DVP-ES2 Operation Manual: Modules”. For details of
the optional peripheral, please refer to the instruction sheet enclosed in the package.

~ This is an OPEN TYPE I/O module and therefore should be installed in an enclosure
free of airborne dust, humidity, electric shock and vibration. The enclosure should
prevent non-maintenance staff from operating the device (e.g. key or specific tools
are required for operating the enclosure) in case danger and damage on the device
may occur.

~ DO NOT connect the input AC power supply to any of the I/O terminals; otherwise
serious damage may occur. Check all the wiring again before switching on the power.
Make sure the ground terminal D is correctly grounded in order to prevent
electromagnetic interference.

® Product Profile & Dimension

Model Name
Power/A->D / Error indicators
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= External Wiring

Voltage input
-10V~+10V

Currentinput
-20mA~+20mA

@Terminal of
power module

z
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+ VVV
: 2500
5= | N+ —’W\;—I 1M
_——— VI1- M
Shielded cable*1 FE
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CH4 VE Vj/‘M
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4+ 2500 1
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Shielded cable*1 LEE
*3:
1
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J
- — +15V
@ * — ov T DC/DC WAG
System T o4V Converter
grounding >-15V

Grounding (1000Q orless)

CH1

CH4

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

[Figure 3]

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

“I+” terminals.

Note 3: If the noise is too significant, please connect FE to the grounding terminal.

Note 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.

Note 5: 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.

m |/O Terminal Layout

Iva+l 11+]vit-| FE [va2+] 12+ | vi2-] FE |v3+] 13+ |VvI3-] FE |

DVP04AD-E2 (4Al)

[2av] ov [ @ | FE

[va+] 14+ [Vvi4-] FE |

m Electrical Specifications

Analog / Digital module (04A/D)

Power supply voltage

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

Max. rated power

1W, supplied by external power source

consumption
Connector European standard removable terminal block (Pin pitch: 5mm)

. Operation: 0°C~55°C (temperature), 50~95% (humidity), Pollution
Operation/storage degree?
temperature Storage: -25°C~70°C (temperature), 5~95% (humidity)
Vibration/shock International standards: IEC61131-2, IEC 68-2-6 (TEST Fc)/
immunity IEC61131-2 & IEC 68-2-27 (TEST Ea)

Series connection to
DVP-PLC MPU

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

® Functions Specifications

Analog / Digital module

Voltage input

Current input

Analog input channel

4 channels / each module

Range of analog input

10V 5V +20mA

0~20mA

4 ~20mA




Analog / Digital module Voltage input Current input

Range of digital £32,000 [+32,000 [+32,000 [0~32,000 |0~ 32,000
conversion

AEEDEAITL: TR @ £32384 (432384  [+32,384  |-384~+32,384 |-384~+32,384
digital data

Hardware Resolution 14 bits 14 bits 14 bits 13 bits 13 bits

Input impedance =1MQ 2500

Range of absolute input | +15V +32mA

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

400 1 s / each channel

Digital data format

2’s complement of 16 bits

Average function

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

Self-diagnosis

Upper and lower bound detection in all channels

Isolation method

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

500VDC between digital circuits and Ground
500VDC between analog circuits and Ground
500VDC between analog circuits and digital circuits
500VDC between 24VDC and Ground

= Control Register

CR# | Attrib. | Register name Explanation
Set up by the system:
#0 |O| R | Model name
eden DVP04AD-E2 model code = H0080
#1 [O| R [ Firmware version Display the current firmware version in hex.
Input mode: Default = H'0000.
#2 |O|R/MW | CH1 input mode setting Take CH1 for example:
Mode 0 (H’0000): Voltage input (x10V)
#3 |O|R/W | CH2 input mode setting Mode 1 (H'0001): Voltage input (+5V)
Mode 2 (H’0002): Voltage input (0 ~ +10V)
. . Mode 3 (H’'0003): Voltage input (0 ~ +5V)
#4 |O|RIW | CH3 input mode setting Mode 4 (H’0004): Current input (x20mA)
Mode 5 (H’0005): Current input (0 ~ +20mA)
#5 |O|R/MW | CH4 input mode setting Mode 6 (H’'0006): Current input (+4~ +20mA)
Mode -1 (H'FFFF): Channel 1 unavailable
#8 |O|R/W | CH1 sampling range
#9 | 0| RW | CH2 sampling range Set sampling range in CH1 ~ CH4:
Range = K1 ~ K100
#10 |O|R/W [ CH3 sampling range Default = K10
#11 [O|R/W [ CH4 sampling range
#12 | X| R | CH1 average input value
#13 | X| R | CH2 average input value ] ]
Average value of input signals at CH1 ~ CH4
#14 | X[ R | CH3 average input value
#15 | X[ R | CH4 average input value
#20 | X| R [ CH1 presentinput value
#21 | X| R | CH2 present input value . .
Present value of input signals at CH1 ~ CH4
#22 | X| R | CH3 present input value
#23 | X| R | CH4 present input value




CR# | Attrib. | Register name Explanation
#28 |O|R/W | Adjusted Offset value of CH1 | Set the adjusted Offset value of CH1 ~ CH4.
#29 | 0| R/ | Adjusted Offset value of cH2 | D&fault =KO
- Definition of Offset in DVP04AD-E2:
#30 |O| R/W [ Adjusted Offset value of CH3 The corresponding voltage (current) input
#31 |O|R/W | Adjusted Offset value of CH4 | value when the digital output value = 0.
#34 |O[R/W | Adjusted Gain value of CH1 Set the adjusted Gain value in CH1 ~ CH4.
#35 | 0| R/W | Adjusted Gain value of cHz | Default =K16,000
: : Definition of Gain in DVP0O4AD-E2:
#36 |O|R/W | Adjusted Gain value of CH3 The corresponding voltage (current) input
#37 |O[R/W | Adjusted Gain value of CH4 value when the digital output value = 16,000.
Function: Set value changing | Prohibit set value changing in CH1 ~ CH4.
#40 1O |RW prohibited Default= H'0000.
#41 | x |Ro | Punction: Save all the set | g6 41 the set values, Default =H0000
values
242 |x|rRW Fun.ctlon: Return to default S’et all values to default setting, Default =
setting H’0000
243 |x| R | Error status Register for storing all error s.tatus. Rgfer to
table of error status for more information.
4100 lo| rRW Function: Enable/Disable limit | Enable/Disable the upper and lower bound
detection detection function. Default= H'0000.
Display the upper and lower bound value,
#101 | X| R/W | Upper and lower bound status Default =H'0000
#102 |O| R/W | Set value of CH1 upper bound
#103 | O| R/W | Set value of CH2 upper bound | Set value of CH1~CH4 upper bound. Default
#104 |O | R/W | Set value of CH3 upper bound | = K32000.
#105 [O| R/W | Set value of CH4 upper bound
#108 [O| R/W | Set value of CH1 lower bound
#109 | O| R/W | Set value of CH2 lower bound | Set value of CH1~CH4 lower bound. Default
#110 |O|R/W | Set value of CH3 lower bound | = K-32000.
#111 |O| R/W | Set value of CH4 lower bound
Symbols:

O: When CR#41 is set to H'5678, the set value of CR will be saved.
X: set value will not be saved.

R: able to read data by using FROM instruction.

W: able to write data by using TO instruction.

¢ CR#43: Error status value. See the table below:

Description

bit0 | K1 (H'1) Power supply error bit6 | K64 (H'40) CH4 Conversion error

bit1 | K2 (H'2) Hardware error bit9 | K512(H'0200) | Mode setting error

bit2 | K4 (H4) Upper/lower bound error | bit10 | K1024(H’0400) | Sampling range error

bit3 |K8 (H'8) | CH1 Conversion error | bit11 | K2048(H'0800) | UPPer / lower bound
setting error

bit4 | K16 (H'10) | CH2 Conversion error | bit12 | K4096(H1000) | S&t Value changing
prohibited
Communication

bits5 | K32 (H’20) | CH3 Conversion error | bit13 [ K8192(H’2000) | breakdown on next
module

+“Note: Each error status is determined by the corresponding bit (b0 ~ b13) and there may be more

than 2 errors occurring at the same time. 0 = normal, 1 = error
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= Explanation on Special Registers D9900~D9999

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

When DVP-ES2 MPU is connected with DVP04AD-E2, the configuration of special
registers is as below:

Module | Module | Module | Module | Module | Module | Module | Module
#0 #1 #2 #3 #4 #5 #6 #7

D1320 | D1321 | D1322 | D1323 | D1324 | D1325 | D1326 | D1327 | Model Code

CH1 average
input value

Description

D9900 | D9910 | D9920 | D9930 | D9940 | D9950 | D9960 | D970

CH2 average

D9901 | D9911 | D9921 | D9931 | D9941 | D9951 | D9961 | D9971 | .
input value

CH3 average

D9902 | D9912 | D9922 | D9932 | D9942 | D9952 | D9962 | D9972 | .
input value

CH4 average

D9903 | D9913 | D9923 | D9933 | D9943 | D9953 | D9963 | D9973 | .
input value

Note 1: D9900 ~ D9999 are average input values of CHI ~ CH4 and the sampling range is K1 ~ K100.
When the sampling range is set to K1, the values displayed in D9900~D9999 are current values.
You can use: 1. ES AIO Configuration Function of WPLSoft or 2. FROM/TO instructions (CR#8
~ CR#l1) to set the sampling range as K1.

= Adjust A/D Conversion Curve

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

Gain: The corresponding voltage/current input value when the digital output value =
16,000.

Offset: The corresponding voltage/current input value when the digital output value = 0.
e Equation for voltage input ModeO / Mode2: 0.3125mV = 20V/64,000 = 10V/32,000

Y =16000 x (X(V) % 32000 — Oﬁfsez] /(Gain — Offset)
10(7) Y=Digital output, X=Voltage input
e Equation for voltage input Mode1 / Mode3: 0.15625mV = 10V/64,000 = 5V/32,000

Y =16000x (X(V) % 32000 — Offsetj /(Gain — Offset)
5(V) Y=Digital output, X=Voltage input
e Equation for current input Mode4 / Mode5: 0.625pA = 40mA/64,000 = 20mA/32,000
X (mA)
20(mA)
e Equation for current input Mode6: 0.5puA = 16mA/32,000

Adopt the Equation of current input Mode4/Mode5, substitute Gain for 19200
(12mA) and Offset for 6400 (4mA)

Y = 16000 x ( x 32000 — Oﬁ’sel‘j /(Gain — Offset)

Y=Digital output, X=Current input

X(mA)

Y = 16000 x
[20(mA

x 32000 — 6400)/(19200 - 6400)
Y=Digital output, X=Current input



* Mode 0: * Mode 1:
+32384 +32384
+32000 +32000
Digital Digital
output +16000 output +16000
-10V 0 5V -5V 0 2.5V
: 10V ' } 5V
Offset Gain Offset Gain
L -16000 L -16000
Voltage input Voltage input
-32000 -32000
-32384 -32384

Mode 0 of CR#2 ~ CR#5

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

Mode 1 of CR#2 ~ CR#5

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

Range of digital conversion

-32,000 ~ +32,000

Max./Min. range of digital
conversion

-32,384 ~ +32,384

* Mode 2: * Mode 3:
+32384 +32384
+32000 +32000
Digital Digital
output | - +16000 output | 416000
Gain Gain
0 / 0
384 5V 10V 384N, 2.5V 5V
Offset Offset
Voltage input Voltage input

Mode 2 of CR#2 ~ CR#5

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

Mode 3 of CR#2 ~ CR#5

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

Range of digital conversion 0 ~+32,000
Max./Min. range of digital
. range ot dig -384 ~ +32,384
conversion
* Mode 4:
+32384
+32000
Digita
output +16000
-20mA 0 10mA
{ 20mA
Offset Gain
16000
Currentinput
-32000
-32384




Mode 4 of CR#2 ~ CR#5

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

Range of digital conversion

-32,000 ~ +32,000

Max./Min. range of digital

. -32,384 ~ +32,384
conversion
* Mode 5: * Mode 6:
+32384 +32384
+32000 +32000
Digital Digital

output | +16000

output | +16000

Gain | Gain |
0 s 0
384l 10mA  20mA -384[7F4mA 12mA 20mA
Offset — Offset
Currentinput Currentinput

Mode 5 of CR#2 ~ CR#5

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

Mode 6 of CR#2 ~ CR#5

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

Range of digital conversion

0~ +32,000

Max./Min. range of digital
conversion

-384 ~ +32,384




R SR I3 DVP #5717 - DVPO4AD-E2 ML A B Z NS 4. 2O ASH0 A

(LR SCTBLVRE T) » 52 A 16 782 Bl (B8 0TI A IS R A Ak

AL - W ATEA L FROM / TO SE4AGESIEPIZER) - siHLA MOV J4TLf:

SO H(GI25 DIY00 ~ DIOOS FEFRITTE R HETA)

W HRBSTEILBAA D I E AU - TOREAIHS - ZBRR AR LR - SR
AR Rt TR L DVP-ES2 BRI R ) S50 B SR EAIR
LA L S -

W FEHFIBIECY (OPEN TYPE) i » DRUHE I B ARG - AFI 2 e L
S~ R AT RS2 O AR - SRS (U1 PR T
SRS TIFTE ) LSRR\ R A » Sk b Resl -

N SRR T A RS - SR TR - FE LA AR
HERRFE AR - G577 EAERHREUE TN 7 - A8 L2 Bt T © B EREN st
ARG -

» ENBERYEIINE

— MR
——— T - A-> DRI T

(0D ODDOEDDD
OgOPOOO00000

A

170 ffH s 2

DIN HiE(35mm)

00 0

= QOOOOCOOPOO0O
CDCI)CI)CI)CI)CI)CDCI)G)(])({_)(BT

L 170 FEAtLIE 4T

LSAVN e T TEL 422 [f] 1 L
170 AL 2

o G RST IR 2 BSOS 1 . Figure2 » BiA7 : mm -

= HNERHECHR

. AG
E1EL PN
-10V~+10V CH1 ™
T V1+ 2500 MWy \ CH1
5= [+

—“/Wj 1™
VI1- My
FE \—«/w—

= bRz 1
AG
A che .
-20mA~+20mA ; Vi — A \ -
14+ _AM,T “ M
f Vi4- Av \ /
R FE
= bR 1 ¢
*3 I
1
@ i *4 —ov & pcic [V
RifEme; T 24v i | AAC

| —»-15V

Betth (HEHBIALHT100Q LLUF)
it 1 JHLCHR A GHEL AR FE IR At -



k2
it 3 T WERHEAEA
4k

SRR GRT

oV R+ B TR AL ©
amir FE Sebe i 18

=i ?’EJJ?T%%HZ@ Bk AD R S e © mEEE R, F R

%1‘?%4@&%36&?@6 e A

A5

AN A PR SRR S KR SZ AR T T

B / Bihim

A 22 B SRS 2 W2 B P ] -

SEHE 0.1 ~ 0.47UF 25V 2 EA

=] W=

LELLRE S IRASE ISR -

FALL/ B A5 (04A/D)
CRG 24VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%)
BUERABRETIR [ W BN -
S Mot Il T (Ui REEAE - Smm)

B ER

B © 0°C ~ 55°C (YL ) > 50 ~ 95% (IR ) 15 U%iR 2
Bif7 £ -25°C~70°C (JE) » 5~ 95% (ie)
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CR# | &% Wrrasati it
#1 | O [ R | @HGA 16 e - MO H TS A
TR ¢ R i H'0000 - L CHA ZBH
2 | o |Rw|oHtmimstE | o ff,g‘oio)ﬁgég& oy
fiz 1 (H'0001) : FERAH AL (£5V)
#3 | O |RW | CH2 i ARG E fiixt 2 (H'0002) - EE i A (OV ~ +10V)
fiz 3 (H'0003) : R A (OV ~ +5V)
#4 | O |RW | CH3 i Agstanse | B2t 4 (H'0004) : FEHHIA (£20mA)
= 5 (H'0005) : Eiidi A (OmA ~ +20mA)
ss | o |rw | cra st T%ﬁS (H'0006) : Tl A (4mA ~ +20mA)
-1 (H'FFFF) : BHEA CH1 i
#8 | O |RW | CH1 5 7
4 | 0 |RW | CH2 45 ﬁa‘ﬁ CjH1 ~ CH4 FHERRY P REGEEE
#10 | O |RIW | CH3 ZE#si gﬁi?‘% o~ 00
HHER i K10
#11 | O |RW | CH4 57
#12 | X | R | CH1 g A(E58F5(H
A9 | X L R ORI MIRTIN | i CHI ~ CHA W A Bss4 i
#14 | X | R | CH3 @ AfE5FFIMH
#15 | X | R | CH4 i@ A\ (E58 (i
#20 | X | R | CH1 i AfE5RBIAE(E
#21 | X | R | CH2BMBBEREA | oo oha ~ oha i A (aemie s
#22 | X | R | CH3 i AfE5RBIAE(E
#23 | X | R | CH4 i AE5RBIAE(E
#28 | O |R/W | CH1 i Offset I | jmsr CH1 ~ CH4 A Offset kit » HIRREEE M
#29 | O |R/W | CH2 #434 Offset i | KO
#30 | O |R/W | CH3 #4:H Offset i | Offset &% :
#31 | O | RIW | CH4 3 Offset [ | 22 SHhiis AMFLFS O IR PR (FEE i1
#34 | O |RW | CH1 @ Gain 5 | s CH1 ~ CH4 GASSHY Gain 2 » HIREGREE
#35 | O | RW | CH2 434 Gain fi K16,000
#36 | O |RIW | CH3 43 Gain fiti Gain JE# :
#37 | O |RIW | CH4 231 Gain [ TEATR AE RS 16,000 [ EEBR (R IR )i
#40 | O |RIW | 2 13 e EAE B CH1 ~ CH4 £f |5 e (Et 5 - Hifgae e i H'0000
#41 | X |RIW | BT REN ORI 2 B REA - R E (i H'0000
#42 | X | RIW | P8 HiEse E PRAE H e E » HE e E H'0000
#43 | X | R | gfhakne TSGR B (s
#100 | O |RW | F NIR(EDAIEgE/AERE | b NIR(EDHIDhREEmE/SERE » MG E(E H'0000
#101 | X |RW | FFFR(E4RTE b NPRAERREREDT - HHEEZ e {iE H'0000
#102 | O |RW | CH1 FJEREE(H
#103 | O |RW | CH2 R E(E CH1 ~ CHA IR + i = (i K32000
#104 | O |R/W | CH3 LR &l
#105 | O |RW | CH4 FJEZEE(H
#108 | O |RW | CH1 TR E(H
B0 |0 \RIWLON2 TREI | i1 - e i - (Rl K-32000
#110 | O |R/W | CH3 FRRas i
#111 | O |RW | CH4 FRZ i
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O FIRBFFI - % CR#41 T E S HE678 BEETHZrR e -

X FoR IR -

R R B ] FROM $545 ks «

W SRS TO Sa i AZk -
5 CR#43 SRS -

|
bitd | K1 (H1) IR bité | K64 (H'40) CH4 i (i 54
bit1 | K2 (H'2) TR bitd |K512(H'0200) | fEztzs st
AR L TR E Y L

bit2 | K4 (H'4) bit10 | K1024(H'0400) | 2537k s i fimt

MR
bit3 | K8 (H'8) CH1 ffE S bit11 | K2048(H'0800) | |- itk ik
bit4 | K16 (H10) | CH2 iijfufEi i bit12 | K4096(H'1000) | 25 {2 - 5
bits | K32 (H'20) | CH3 ffufi s, bit13 | K8192(H'2000) | T #sukrEn

L3 G ESEBURAE AT EIE S 77T b0 ~ b13 Y4 » A5 FTREE (Al A R DL _b 2 SR e
0 AR SR - 1 (ARAAMBIREEE -

» $ETRETTS2E D9900 ~ D9999 {FFAEREA

DVP-ES2 EH{H BRI - 74z D9900 ~ D9999 jikHefli I - B A& =T FIFH MOV
R /EREzfEE D900 ~ D9999 AHGHEET -
DVP-ES2 - fdifiz DVPO4AD-E2 Iy » FpIRE(Fasfy M ECAT T -

oo

’

F1H | H25 | B3 | H4E | FE5H |F6hH |F7H | E8E SAH
e USR]

D1320 | D1321 | D1322 | D1323 | D1324 | D1325 | D1326 | D1327 \
MRS

D9900 | D9910 | D9920 | D9930 | D9940 | D950 | D9gso | Deg7o |CH1 HIALEE
PEH

D9901 | D9911 | D9921 | D9931 | D994t | Do9s1 | Dogs1 | Deg71 |CH2 HIALEE
RIME

D9902 | D9912 | D9922 | D932 | D994z | Dogs2 | Dogs2 | Dog72 |CHS HIAlSHE
el

D9903 | D9913 | D9923 | D9933 | D9943 | D9953 | D9ges | D9973 %; E”Ng’ﬁ

M AEHAIEE R RS > SZ(ERE B - S]] D9900 ~ D9999 FEHHIH
i AZRAENE > wIAH] WPLSoft 5t FROMITO f543if 9 k¥ (CR#8 ~ CR#11) BoEf 1 -

= FAE A/D FBIRRFIEEDIR

45 P P 7 AR 5 - SRS L0 Offset {(CR#28 ~ CR#31)

7 Gain {Ei(CR#34 ~ CR#37 )3 AT -

Gain 5235 © IR EES 16,000 FH R HE(E )i AR -

Offset 2 * EBLATHILHIES O EA TRV B A N -

o FERRIm AR 0 R 2 4= 1 0.3125mV = 20V/64,000 = 10V/32,000
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