2009-05-26

Aneza MU

DELTA ELECTRONICS, INC.

VA AV
WiV \ A AV N
VY \/

2V V4P =82

INSTRUCTION SHEET
RE RS
% % i BH
A Temperature Measurement Module

A BEEANEE
A BENERR

[N/

http://www.delta.com.tw/industrialautomation

AVAN

DVP-1130530-01



Thank you for choosing Delta’s DVP series PLC. DVP04PT-E2 temperature
measurement module receives 4 points of platinum temperature sensors (PT100
3-WIRE 100Q 3850 PPM/°C (DIN 43760 JIS C1604-1989)/ NI100 / PT1000 / NI11000)
and converts them into 16-bit digital signals. Users can select the temperature to be
displayed in Celsius (°C) or Fahrenheit (°F). Resolution of temperature in Celsius: 0.1°C
and in Fahrenheit: 0.1°F. 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 it.

~ 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

1.53mA(PT100)/ |

NI1 NI1
00/N11000 200uA(PT1000) !

—

PT100/PT1000 3 ‘
i : Shielded cable*1 cHq ! ‘
L W o1+ !
: 11+ 4{% i
i - 7% |
o e ‘
L FE AG |
! 4@ 1.53mA MUX I
03000 | |

% . cHa
: \/\A/—ﬁJ 04+ ;
: ( : 14+ 4’1% :
; : 14- 1, 1
| roTT I [ i
o ] FE AG i
20 1
@ Terminal of [ :
power module @ * 717 — 5V :
*3 — ov I+ DC/DC | > +15V |
System grounding T 2av Converter ?7AG !
T > -15V i

Class 3 Grounding (100 Qorless)

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

Note 2: Connect FE with © terminal for noise suppression.

Note 3: Connect the © terminal on both power module and DVPO4PT-E2 to the system grounding
point then ground the point or connect it to the cover of power distribution cabinet.

m |/O Terminal Layout

o1+ 11+] 11- | FE [o2+[ 12+ ] 12-| FE |03+] 13+ ] 13- | FE |
DVPO4PT-E2 (4Al)
|24v] ov | @ | FE | 04+ 14+] 14-| FE |

m Electrical Specifications

DVPO4PT-E2

Power supply voltage | 24VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%)

hlaxiacdibeta 1.5W, supplied by external power source

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

: Operation: 0°C~55°C (temp.), 50~95% (humidity), Pollution degree2
Operation/storage Storage: -25°C~70°C (temp.), 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. 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 1/0 points.

m Functions Specifications

DVPO4PT-E2

Input

Celsius (°C) Impedance

Fahrenheit (°F)

Analog input channel

4 channels




DVP04PT-E2

Celsius (°C)

Fahrenheit (°F)

Input
Impedance

Digital data format

2’'s complement of 16 bits

Response time

200ms / each channel

Overall accuracy

10.3% when in full scale (25°C, 77°F)
10.6% when in full scale within the range of 0 ~ 55°C, 32 ~ 131°F

Applicable sensor
type

3-WIRE PT100/ NI100 / PT1000 / NI1000, 0 ~ 300Q input impedance

Current excitation

1.53mA(PT100/NI100), 200uA (PT1000/NI11000)

PT100: -180°C ~ 800°C
NI100: -80°C ~ 170°C

PT100: -292°F ~ 1,472°F
NI100: -112°F ~ 338°F

RETED @S PT1000: -180°C ~ 800°C | PT1000: -202°F ~ 1,472°F |0~ 3000
NI1000: -80°C ~ 170°C | NI1000: -112°F ~ 338°F
PT100: K-1,800 ~ K8,000 | PT100: K-2,920 ~ K14.720
Range of digital NI100: K-800 ~K1,700 | NI100: K-1,120~K3,380 [ .o
conversion PT1000: K-1,800 ~ K8,000 | PT1000: K-2,920 ~ K14.720
NI1000: K-800 ~ K1,700 | NI1000: K-1,120 ~ K3.380
Resolution 16 bits (0.1°C) 16 bits (0.1°F) 16 bits(0.1Q)

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

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 content Description
Set up by the system:
0 |O| R [ Model
# cdelname DVPO4PT-E2 model code = H'0082
#1 |0O| R [ Firmware version Display the current firmware version in hex.
#2 |0| RAW | CH1 Input mode setting Input mode: Default = H'0000. Take CH1 for
example:
. Mode 0 (H'0000): PT100: -180°C ~ 800°C
#3 |0 RW | CH2 Input mode setting Mode 1 (H'0001): NI100: -80°C ~ 170°C
. Mode 2 (H'0002): PT1000: -180°C ~ 800°C
#4 10| R/W [ CH3 Input mode settin
Py 9 Mode 3 (H'0003): NI1000: -80°C ~ 170°C
, Mode 4 (H'0004): 0~300Q.
#5 |O|RW | CH4 Input mode setting Mode -1 (H'FFFF): Channel 1 unavailable
: : Select the temperature unit (Celsius °C /
#7 |O| R/W | Temperature unit setting Fahrenheit °F).pDefauIt - H0((°C)
#8 [O| R/W | CH1 sampling range _
#9 |0| RIW | CH2 sampling range Set sampling range at CH1 ~ CH4
Range = K1 ~ K100
#10 [O| R/W | CH3 sampling range Default = K10
#11 |O| R/W [ CH4 sampling range
Average temperature
#12 | X| R measured at CH1
A : : Average temperature measured at CH1 ~
#13|X| R | caouredatCH2 cH.
Temperature unit: set in CR#7
Average temperature
#141X1 R measured at CH3




CR# | Attrib. Register content Description
415 x| R Average temperature Average temperature measured at CH4.
measured at CH4 Temperature unit: set in CR#7
Present temperature
#20 | X| R measured at CH1
Present temperature
#21 [X| R measured at CH2 Zﬁ:ent temperature measured at CH1 ~
#22 [ X| R Present temperature Temperature unit: set in CR#7
measured at CH3
Present temperature
#23 | X| R measured at CH4
#28 [O| R/W Adjusted Offset value of CH1 Set the adjusted Offset value of Ch1 ~ Ch4.
Default = KO
#29 [O| R/W | Adjusted Offset value of CH2 | Range: K-400 ~ K400
Temperature unit: set in CR#7
#30 [O| R/W | Adjusted Offset value of CH3 | Definition of Offset at Ch1 ~ Ch4 in
DVPO4PT-E2:
#31 |O| RIW | Adjusted Offset value of CH4 | peviation digital value from the target value.
#40 |O| RIW Fun(?tllon: Set value changing Prohibit set value changing in CH1 ~ CH4
prohibited
#41 (X | R/W Function: Save all the set Save all the set values, Default =H’0000
values
242 | x| r/W Fun.ct|on: Return to default S?t all values to default setting, Default =
setting H’0000
243 | x| R | Error status Register for storing all error sFatus. S(?e the
table of error status for more information.
#1000 R/W 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| 0| 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 |0 | R/W | Set value of CH3 upper bound | = K32000.
#105(0O | 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 (H2) Hardware error bit9 | K512(H'0200) [ Mode setting error
bit2 | K4 (H'4) gr‘;gfr/ lowerbound | i1 | K1024(H'0400) | Sampling range error
. , . . , Upper / lower bound
bit3 | K8 (H'8) CH1 Conversion error | bit11 | K2048(H’0800) ,
setting error
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Description

Set value changing

bit4 K16 (H10) | CH2 Conversion error |bit12 [ K4096(H’1000) o
prohibited

Communication
bit5 |[K32 (H20) | CH3 Conversion error | bit13 [ K8192(H2000) | 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

® PID Control Registers

o1 CHERZHS cna Attrib. Register content Description

Set temperature Please. set the temperature value
#120 | #140 | #160 |#180( O | R/W value according to proper range of each

sensor type. Default = KO

#121 (#141|#161 (#181| O |R/W | Sampling time (s) Range: K1 ~ K30 (s). Default = K2
#122 | #142 |#162|#182| O |[RW | Ko E;‘;Zﬁ:':”é 2‘?;’”"0' constant.
#123 | #143 | #163 [#183 | O [R/W | K, Integral constant. Default = K2,098
#124 |#144 (#164 (#184 | O [R/W | Kp Derivative constant. Default = K-29
#125 | #145|#165 [#185 | O [ R/W | Upper limit of | value | Upper limit of | value. Default = KO
#126 (#146 | #166 (#186 | O [ R/W | Lower limit of | value | Lower limit of | value. Default = KO
#127 (#147 | #167 [#187 | X | R |l value Current accumulated offset value
#128 [#148 | #168 [#188 | O [ R/W | Heating/cooling 0: Heater, 1: Cooler. Default = KO
#129 |#149|#169 |#189 | O | R/W | Upper limit of output zgg%gm" of output. Default =
#130 | #150 | #170 [#190 | O [ R/W [ Lower limit of output | Lower limit of output. Default = KO
#131 [#151 | #171 (#191| X | R | Output percentage | Output percentage (Unit: 0.1%)
#132 | #152 | #172 [#192 X | R [ Output width (ms) Width of control output. Unit: ms
#133 | #153 | #173 [#193 | X | R [ Output cycle (ms) Cycle of control output. Unit: ms
#134 | #154 | #174 [#194 | X [ R | Output volume Output volume
#135 | #155 | #175 |#195 [ X | R/W | PID_RUN/STOP 0: STOP, 1: RUN. Default = KO
#136 | #156 | #176 | #196 | X | R/\W | Auto-tuning S:KD(;sabled, 1: Auto-tuning. Default

= 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 DVP04PT-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

Description

CH1 average

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

CH2 average

D9901 | D9911 | D9921 | D9931 | D9941 | D9951 | D9961 | D9971
temperature

-5-




Module | Module | Module | Module | Module | Module | Module | Module

40 #1 42 43 #4 45 46 47 DTN

CH3 average

D9902 | D9912 | D9922 | D9932 | D9942 | D9952 | D9962 | D9972
temperature

CH4 average

D9903 | D9913 | D9923 | D9933 | D9943 | D9953 | D9963 | D9973
temperature

Note 1: D9900 ~ D9999 are average input values of CHI ~ CH4 and the sampling range is KI ~ 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 PT Conversion Curve

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

Offset in DVPO4PT-E2: Deviation digital value from the target value.

e Equation for temperature input ModeO ~ Mode3: 0.1°

_[(XC)
Y_(O.l(") Ofﬁel}

Y=Digital output, X=measured input temperature

e Equation for input impedance Mode4: 0.1Q = 300Q/3,000

X(Ohm
- [()—Oﬁ’set
0.1(Chm) Y=Digital output, X=measured Input impedance
®* Mode O : * Mode 2 :
Digital output Digital output
A A
+8,000F----—-=-—---— +14,720 f-—---—------
1 |
1 |
1 |
1 |
+4,000 [~ | +7,360 |- !
1 |
: Measured : Measured
-180°C | temperature input  -292'F | temperature input
| | | > | | | >
! 0 +400 +800°C ! 0 +736 +1,472°F
| |
---1+-1,800 ---+-2,920
* Mode 1 * Mode 3
Digital output Digital output
A A
+1, 700 ~=————=———-—- +3,380fF——"——————-—
1 1
1 1
1 1
1 1
| 1 | 1
1 1
1 1
: Measured : Measured
-80°C | temperature input -112°F | temperature input
| ] 1 | ] 1
! 0 +170°C > ! 0 +338F >
I |
---4-800 ---+-1,120




® Mode 4 :

Digital output

A
+3,000fF——"———————

1
1
1
1

N 1
1
1
: Measured input
| impedance

] 1
0 300Q >

Mode 0, 2 of CR#2~ CR#5 | -180°C ~ 800°C (-1800~8000), -292°F ~ 1472°F
(-2920~14720)

Mode 1, 3 of CR#2~ CR#5 | -80°C ~ 170°C (-800~1700) , -112°F ~ 338°F (-1120~3380)

Offset (CR#28 ~ CR#31) Deviation digital value corresponds to 0°C/ °F

Mode 4 of CR#2 ~ CR#5 0 ~ 300Q (0 ~ 3000)

Offset (CR#28 ~ CR#31) Deviation digital value corresponds to 0Q
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DVPO4PT-E2
B VB R 24VDC (20.4VDC ~ 28.8VDC) (-15% ~ +20%)
MEERNIEFELE | 1.5W » (hoNEEE FALE -
R i U1 (BB EEE @ Smm)

BAE / R EREE

BR(E 1 0°C ~55°C (I ) 50 ~ 95% (%) 5l 2
Féf7 : 25°C~T70°C (i) - 5~ 95% (i)

MfRE) / L

BPRAEEHER#S IEC61131-2 » IEC 68-2-6 (TEST Fc) / IEC61131-2 & IEC

68-2-27 (TEST Ea)

Bl DVP-PLC -
A

AL AR LLSET A < EFr 5 Bt 0 2 7 oK n]iHe 8 1 HAME

BT 110 B o

= IDHERRTS

YL AR PR B EE S, < [ © 500VDC
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DVPO4PT-E2 #E(°C) # [T (°F) EIH
JALLE NG AEIE |4 8
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0, o o eranie2x Nacnesy It
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+0.6% £ (0 ~55°C, 32 ~ 131°F) #&i[& Ay 2 s
S TRE R 3-f## PT100 / NI100 / PT1000 / NI1000 > 0 ~ 300Q [H T A
R =R 1.53mA(PT100/N1100), 200uA (PT1000/NI11000)
PT100: -180°C ~ 800°C | PT100: -292°F ~ 1,472°F
. NI100: -80°C ~ 170°C NI100: -112°F ~ 338°F
i A kki%‘ ~
¥ A I PT1000: -180°C ~ 800°C | PT1000: -292°F ~ 1,472°F 0 ~300Q
NI1000: -80°C ~ 170°C NI1000: -112°F ~ 338°F
PT100: K-1,800 ~ K8,000 |PT100: K-2,920 ~ K14,720
g et NI100: K-800 ~ K1,700 NI100: K-1,120 ~ K3,380 _
B PT1000: K-1,800 ~ K8,000 | PT1000: K-2,920 ~ K14,720 0~ 3000
NI1000: K-800 ~ K1,700 | NI1000: K-1,120 ~ K3,380
FERT RS 16 bits (0.1°C) 16 bits (0.1°F) 16 bits(0.1Q)
RHETRE H - CR#8 ~ CR#1 nJaiE » aEiE : K1 ~ K100
B2 T RRRAE / EE
FALL AR BT ARG 2 [ > B REPEEE - FEEL I IE R R
W EE S LR 2 [ © 500VDC
bt 5 = FALL AR EL .2 [ © 500VDC
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= BHE323 CR

CR# | &% BEa AR At
#0 | O | R | HgfEAUsE FAEAE - DVPO4PT-E2 B = H'0082
#1 | O | R | #makni 16 e > HUR H TSR A
# | o |RW|CH1 Bt | TABEREGE | HRGERE(T H'0000 - L CH1 AT
f&i 0 (H'0000) : PT100 (-180°C ~ 800°C)
#3 | o |RW | CH2 B At s fé&i=( 1 (H'0001) : NI100 (-80°C ~ 170°C)
féi=, 2 (H'0002) : PT1000 (-180°C ~ 800°C)
#4 | O |RW | CH3 i AfztE | #5558 3 (H'0003) : NI1000 (-80°C ~ 170°C)
fe0 4 (H'0004) : 0 ~ 300Q
#5 | O |RW | CH4 fig A3 -1 (H'FFFF) : BIEE CHA A
#7 | O |RW | BRI YR %iﬁjﬁ{w}@ (TG TR RO
#8 | O |R/W | CH1 7t
7 | 0 |Rw | cHz 57 %Efa:gm ~ CH4 SRR RBGEE
#10 | O |R/W | CH3 Zitg 7 Eﬁﬁ?} 1~ K100
HAREES 2 (E K10
#11 | O |RW | CH4 i
#12 | X | R | CH1 EHREEEfHE
#13 | X | R | CH2 SRS FITE | i CH1 ~ CH4 SRS 4 R~
#14 | X | R | CH3 SEE F(E | HAL - CRH#T &0E
#15 | X | R | CH4 &R A4 1E
#20 | X | R | CH1 &R IRAE
#21 | X | R | CH2 SRR/ | 8 CH1 ~ CH4 SR AR AAEfEE R
#22 | X | R | CH3 B s | A7 - CR#T 308
#23 | X | R | CH4 EHREEEEAr(E
#28 | O |RW | CH1 i Offset Il | 53 CH1 ~ CH4 iRy Offset &% » #ilElE K-400
#29 | O |R/W | CH2 #43 Offset {ii | ~ K400 » % 2 il KO
#30 | O |R/W | CH3 43 Offset fii | HiiL : CRH#7 BE
#31 | 0 |Rw | cHa miEm Offset 1 | Offset 22 * Wil fiffmis bt
#40 | O |R/W | 25 (|3 g fiEfs o CH1 ~ CH4 %% (|3 A 5 - g (il H'0000
#41 | X |RIW | GEfEFTHREE FPRFF2 R E - R E 8 H'0000
#42 | X |RW | G REEE WRAR RS E > R EfE H'0000
e AT SRR ORI 4R » SIS 2 I
#43 | X | R | gEauikne gt = e
#100 | O |R/W | [ FERETHIEGE/AEE | T IR(EHIThREEGE/A 6E » HMEE Efii H'0000
#101 | X |RW | - FIR{EikEE FNBRERRERUR > HRREE A H'0000
#102 | O |R/W | CH1 FJE% &
#103 | O |RW | CH2 FRRaEEfH CH1 ~ CH4 |-IRMEES  Hiad el K32000
#104 | O |R/W | CH3 F[R&s el
#105 | O |R/W | CH4 [[R&s e
#108 | O |R/W | CH1 R EfE
O O R | CH1 -~ CHa it - (i K-32000
#110 | O |R/W | CH3 FRELE(H
#111 | O |RW | CH4 FRELE(H

TFES © O LoRRIRFL - & CR#41

R &R Al ] FROM #

ARy H'5678 IFEfF ARy + X FORRIEREFAY -

FmaE R - W FORRS A TO 555 A&k -
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bitd |K16 (H'10) |CH2 s bit12 | K4096(H'1000) | 25 7 it (|- s

bits | K32 (H'20) | CH3 i 5is bit13 | K8192(H'2000) | Fitissrss:

SiE  EHESEBGIRRE AT ST .2 77T b0 ~ b13 P - G n ey [RIRFE A M DL L& $ERRIREE »
0 RFIEFEsE: - 1 AFRAEIREELE -

® PID ZE[ {7 A HilE

aﬂ} ﬁﬂ} ik

)

CR# ;
J& P BTz
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#120 | #140 [#160 |#180 | O |R/W | & a2l "
R ES B i KO -

#121 |#141 |#161 [#181| O |R/W | FUEERF(s) A EHIE K1 ~ K30 () iy il
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