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LED Display — LED ,%sules B
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Temperature Sensor Type and Temperature Range — ol Slod 83940 9 ) guuiaw &9 C
Input Sensor Type Register Value Available Range
0~50mV Linear Voltage Input 17 0~50mV
4~20mA Linear Current Input 16 4~20mA
0~20mA Linear Current Input 15 0~20mA
0~10V Linear Voltage Input 14 0~10V

0~5V Linear Voltage Input

0~5V

Platinum RTD (Pt100)

-200 ~ 600.C (-328~11120F)

Platinum RTD (JPt100)

-20~ 400 oC (-4~752 oF)

Thermocouple TXK type

-200~800 oC (-328~14724F)

Thermocouple U type -200~500 oC (-328~932.F)

Thermocouple L type -200~850 oC (-328~15620F)

Thermocouple B type 100 ~ 1800 oC (212~32720F)

Thermocouple S type
Thermocouple R type
Thermocouple N type

0 ~ 1700 oC (32~3092.F)
0 ~ 1700 oC (32~3092,F)
-200 ~ 1300 oC (-328~23724F)

Thermocouple E type 0 ~ 600 oC (32~11120F)

Thermocouple T type -200 ~ 400 oC (-328~7520F)

Thermocouple J type
Thermocouple K type

-100 ~ 1200 oC (-148~21924F)
-200 ~ 1300 oC (-328~23724F)
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FILE DEVICE PARAMETERS ¥IEW EXIT

. Connect

| Address |1 :] n Cancel
c

AT OUTI ouTR L MME A3
EMN

1
]

| -1—3 . Connect]

0%
0%

Control Input PID Parameter | Alarm PV tunin
Ctrl. Method [PID____ Input Type |K-Type =] Pb 1476 PV Offset 0.0
- e ———— — - S it
Run/Stop |Run = unit  |C - Ti [0 S
—————— - - - - Level 1 Key |Disable ~
Out1 |Heat -] SV ]007 Td ]41 heciccchinns IS
—— = g 7 Level 2 Key ]Disable >
Out2 | Heat '] Range Hi |1300.0 Ctrl. Period1 ]4 ; m—
| : ! Level 3 Key Im
Lock Status |Normal > Range Lo |- 200.0 | |Offset 0.0 77Secjity e
Autotuning |[Stop  ~ Pointer |1 ~| | ctr. Period2 [4 >
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Operation — oKuws 15 g D
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(09 pulas L (g9, Input Type 5-200 9, Range Lo 4850 5, Range Hi wl oo a5 wisl oo
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o9y 4o ba e La il o) Wi pudas Sibegsl jokay AT L (Auto-tuning) Sobegs! cdls 5l oolainl & g0
S92 48 ON cursg o 1) AT el )b« Sologl el g0 Jled (gl . (aisle PID s

el an 3l el ol casl oad oolo lis ws isw sl S, < (Dead Band) igels b0g00x dERd
35 5,0 Set Point a5 (¢, 9ka "Ban sl L Set Point G ,b g0 10 (gl sogamae 5l el & jle g ongr "ailE s J S
. M)M9 w}cb 9o, IXVELY Oy g IRVELY r:; GLQ ‘5'>5).‘> 099l LJ"‘ )9 »))‘O )bﬁ L)"

-l oo dn Sledan a8 cdl> g0 ¢ leadat o atwlezl Sl 1 6 S sl ekt a4 leudal a8 Cundy
5, s Lock Status jl,l Llie "Control” ol o l58le 5 doxao il Caond jo JaB cpl 0,5 Jlad ol
ales Sl ], a0 g0 Ul ouis 5L Cncd ;0 5 00,5 SIS wolo L1, w3l @

10 iS5 Wighorn A5 ok rans (o )l e 5 o ol plos - aiSee Jib 1, loglass plos ) as - (HETED
08,5 pSen i Ll

. . - "o T ol feer ¥ (23

gl ol )l sles . WS Ja8 1, (Set Point) SV L "Gas sleo” jlade pulas glore Sloadas plos ¥ Jad - EREIES

00,5 pen pmé Ll jo Ol paai g digdos JaB "Gus cled" jlade jou odl el sl &)l lade

(Output Function) — DTC1000/2000 sl =5, F

:o)b S¢>9 DTC 30 T9 P dw
Control output (heating, cooling)  (eausSs yu / 00isS p,5) JuS >9,5  ©
Retransmission output  saxe Jlo,l 9,> ®

Alarm output o VT >g,5 @

JIEY g

alain 5 Lot g ool 5 IS b 50 5 il el & o] gt o e Los 1 Lol g 5 o
Sla g, - 3 a5l 2, 358 ik 55 45 S IS alSgs S L 5 e odiiS 8 0diSS 0 g lyinn 5
3 < (ONIOFF) igalss (g, JS « 32, 4alig 6 PID J5 < PID 5+l wisjle 8 ol jo 8
C g 00ld lid iy Gl ISG L alize gle cll> o e 29,5 Carsg casbdl jo L (Manual) s s
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(Retransmission Output) Jaaag Jha)l ag9)a
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Monitor E]@
FILE DEVICE PARAMETERS VIEW EXIT
| Address |1 = Cancel I [AddressT  :/ . Connect
c (207 O
i — |
]
AT WY ouT2 '} A 3
-_1—?_[ . Connect I Connect |
-
> DN
0%
Out2 0%
Control Input PID Parameter | Alarm PV tunin
Ctrl. Method [PID_ ] | Input Type |K-Type  ~| Pb |4/ 6  PvoOffset [0.0
] | —= (S =
Run/Stop |Run = unit  |C - Ti 260 S
— - ; . Level 1 Key |Disable ~
outt [Heat = sv [oo T4 [41 —y—lﬁ
— — — Level 2 Key |Disable ~
Out2 |Heat -] Range Hi |1300.0 Ctrl. Period1 ]4 —
| | e — Level 3 Key m
Lock Status | Normal ~ Range Lo ﬂ— 200.0 | Offset l0.0 Security Level
Autotuning [[Stop  ~| | Pointer [1 ~| | ctr. Period2 [4 U
koot SonRet ] 3
Cr
FIW Version 140 | c
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Monitor Q@

FILE DEVICE PARAMETERS VIEW EXIT

| Address l‘ s . Cancel [m . Connect

ﬂllm) Soak programer
Start Pattern ] Pattern 0|Pattern 1|Pattern ZIPanem 3|Pattem 4'
[Pattern 0 v| [step max. 7 7 7 7 7
Read Satting l Setvaue0 fo.0 0.0 0.0 0.0 0.0
Execute Time 0 Joo:00  Joo:oo  00:00  00:00 | 00:00
Read File Setvale1  f0.0 0.0 0.0 0.0 0.0
Execute Time 1 f00:00  J00:00 00:00 00:00 00:00
Saveto ..
Setvaue2 fo.0 0.0 0.0 0.0 0.0
Write ] Execute Time 2 J00:00  J00:00 00:00 00:00  00:00
= Setvaue3 0.0 0.0 0.0 0.0 0.0
Execute Time 3 J00:00  Joo:00 00:00 00:00  00:00
SetVawe4 fo.0 0.0 0.0 0.0 0.0
Execute Time 4 J00:00  Joo:00 00:00 00:00  00:00
Control PID Parameter sevaes o foo 00 o0 oo
| ctrl. Method |Ramp Sc - | Pb j416 Execute Time 5 Ioo:uu 00:00 [00:00 [00:00 |00:00
Run/Stop ]ﬁRun = Ti 260 SetVaes 0.0 0.0 0.0 0.0 0.0
—_— _ Execute Time 6 J00:00  J00:00 00:00 00:00  00:00
out |Heat =l [TSV_JTimeleft -] Td [41 setvaue7 foo oo oo o0 |00
r T : < Execute Time 7 J00:00  J00:00 |00:00 00:00 00:00
Outz |Heat ~1| | RangeHi [1300.0 Ctrl. Period1 ]4 i
S | — [ —— Back Loop Count JD 0 0 0 0
Lock Status |Normal ~ Range Lo |- 200.0 | Offset IO-O Link Pattern Pattern OJPattern 0 Pattern 0 Pattern 0 Pattern 0
Auto tuning |[Stop  ~ Pointer | Ctrl. Period2 [4
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Q Monitor BE‘

FILE DEVICE PARAMETERS VIEW EXIT
| Address [1 :]

i Cancel

. Connect

. Connect I

Connect

AT OUTY 2 M AMZ LM
=
0%
Out2 0%

Control Input . "ON-OFF Alarm PV tunin
Ctrl. Method |ON-OFF ~| | Input Type |K-Type =l | [Hystersis 1J0.0 PV Offset 0.0
S it
Run/Stop [Run -~ Unit IC || | |Hysterisis 2!00 ecurity
Level 1 Ke! lDisable v
Out1 IHeat | SV ]0.0 ot ey
i Level 2 Key IDisable -
Out2 JHeat -] Range Hi |1300.0 —_—
B —— Level 3 Key lDisable v
Lock Status !Normal = Range Lo |-200.0 Ry L
Pointer |1 - it
R ‘s
P
F/W Version 1.40 ’ c
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FILE DEVICE PARAMETERS VIEW EXIT

| Address [1 :] Cancel

Connect

| -_1—?_[ . Connectl

s [

Connect |

Control Input Manual Alarm PV tunin
| Ctri. Method [Manual -} | Input Type [K-Type ]| |[Output1 %]P.0 PV Offset [0.0
Securit
Run/Stop |Run ] unit  Jc -] feurl Period1f4 Sy
r J] ] r A Level 1 Ke: lDisable -
Out1 “ Heat i sV io 0 Joascsiia il
T Qutput 2 % (0.0 Level 2 Key lDisable >
ouz [Heat =/ RangeHi [13000 P —_—
- — Ctrl. Period2]20 Level 3Key |Disable =
Lock Status [Normal ~]| | Range Lo |-200.0 ~Security Level-
Pointer |1 v - o
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Synchronous Communication Protocol & Auto Number ID Function Ole jea (bl SS9 5 |

59 1eas DTC 1000 Sy (lgins wilgs oo DTC 2000 b3, S35, « Auto Number ID Sl 5l eoliceul b
S e o ial38l (o g0) ID (sl o loc
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38400 bps |, 5 19200 . 9600 . 4800 . 2400 : =ledbl Lol s e

A

S ool Sleitdy 1) 5 sle cw Y
(7,N,1/8,E, 2/8,0,2)
Modbus (ASCIl or RTU) : bLs )| JSGg, ¥
s olbls ) sl slaas f
(e V7 2Slas) Sledbl slo e fyaslys sl OTH
word A Slas) s, Slgioe uile> gl 03H
P ) )3 S Sy b sl 05H
Sy o WOrd S iy (gl 06H
s Sleds! 6Lb > ul.:s,.m 9 uu).ﬂ 0
Address | Setting Content Explanation
Temperature unit: 0.1 degree. Analog input: 1EU.
Following read values happen to errors:
8002H : Initial process (Temperature value is not got
1000H Process value (PV) yet) 8003H : Temperature sensor is not connected
8004H : Temperature sensor input error
8006H : Cannot get temperature value, ADC input
error 8007H : Memory read/write error
1001H 0 |[Set point (SV) Unit: 0.1 degree. Analog input: 1EU.
Upper-limit of i "
1002H | 6000 temperature range Upper-limit ban, unit: 0.1 degree.
Lower-limit of o o
1003H | -200 temperature range Lower-limit ban, unit: 0.1 degree.
1004H 12 Input temperature sensor |Please refer to the contents of the “Temperature
type Sensor Type and Temperature Range” for detalil
1005H 0 |Control method 0: PID, 1:ON/OFF, 2: manual tuning, 3:PID program
control
1st group of
1007H 4  |Heating/Cooling control  |0~99, 0:0.5 sec
cycle
2nd group of - . .
. . 0~99, 0:0.5 sec (it will be invalid when both groups
1008H 4 ?fcﬁgng/Coolmg control are control output at the same time)
1009H | 476 |PB Proportional band 1 ~ 9999, unit: 0.1 degree, analog input: 1EU
100AH | 260 |[Ti Integral time 0~9999
100BH | 41 |[Td Derivative time 0~9999
100CH 0 |Integration default 0~1000, unit: 0.1%
100DH o |Proportional control offset 0~1000, unit: 0.1%
error value, when Ti = 0
COEF setting when
100EH | 100 |Dual Loop output control |1 ~ 9999, unit: 0.01
are used
Dead band setting when
100FH 0 |Dual Loop output control |-999~9999, unit: 0.1 degree or 1EU

are used
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Hysteresis setting value

1010H 0 of the 1st output group 0~9999, unit: 0.1 degree or 1EU
Hysteresis setting value 5 .
1011H 0 of the 2nd output group 0~9999, unit: 0.1 degree or 1EU
Output value read and  |Unit: 0.1%, write is valid only under manual control
1012H 0 .
write of Output 1 mode
1013H 0 Output value read and Unit: 0.1%, write is valid only under manual control
write of Output 2 mode
1014H | o |Ypperlimitregulationof 1, oo\ 5 gA-13mV
analog linear output
1015H | o |Fowerlimitregulationof 1, oo\ 5 8A-13mV
analog linear output
1016H | 0 Iaelwgerat“re regulation | _gq9.. 1 999, unit: 0.1 degree or 1EU
1020H 0 |Alarm 1 type Sleet:isl,e see the contents of the “Alarm Outputs” for
1021H 0 |Alarm 2 type Sleet:isl,e see the contents of the “Alarm Outputs” for
Auto-setting Auto setting ban of communication: 0, auto setting of
1022H 0 L2 . 2
communication flag communication: 1
1024H | 40  |Upper-limit alarm 1 AL1H gle(i:isle see the contents of the “Alarm Outputs” for
1025H | 40 |Lower-limit alarm 1 AL1L gle(i:isle see the contents of the “Alarm Outputs” for
1026H 40 |Upper-limit alarm 2 AL2H S’Ieet:isle see the contents of the “Alarm Outputs” for
1027H | 40 |Lower-limit alarm 2 AL2L S’Ieet:isle see the contents of the “Alarm Outputs” for
102AH Read/Write status b1:ALM2, b2:C, b3:°F, b4: ALM1, b5: O2, b6:01,
b7:AT
Setting of
102CH 0 |positive/negative 0: positive, 1: negative
proportional output
102EH LED status 2(_:_ RUN,b1: ERR, b2: O2,b3: O1,b4: RX,b5:TX b6:
102FH Software version V1.00 indicates 0x100
1030H 0 |Start pattern number 0~7
1032H Remal_nlng time of read Unit: second
execution
1033H Remaining time of Unit: minute
reading execution step
1034H Step number of reading |, -
current execution step
1035H Executing number of 0~7
reading current pattern
1037H | 1000 g&gﬁ?“m't of proportional 0~100% max. analog output is upper limit, unit: 0.1%
1038H 0 I(;S}['éi;'“m't of proportional 0~100% max. analog output is lower limit, unit: 0.1%
Actual step number .
1040H~ BN 0~7 = N means the pattern is executed from step
1043H 7  |setting inside the from 0 to N.

correspond pattern
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Cycle number of

1050H~ 0 |repeating executing Q~199 means the pattern is executed for 1~200
1053H times.

pattern 0~7
1060H~ 0 Is_ler’:’t(inpatc;[f’meng:r]?eenrt 0~8, 8 means program end. 0~7 means the next
1063H patter?m execution number after completing current pattern.
1068H 1 S;EHS' execution/Stop 0: Stop, 1: execute, 2: program end, 3: program hold

Output 1: control 0: heating, 1: cooling, 2: alarming, 3: proportional
1069H 0 :

selection output

106AH 0 |Output2: control selection |0: heating, 1: cooling, 2: alarming
Dismiss level 1

106BH 0 Read/write allowed Shall be same as level 1 password setting (106E)
106CH 0 g|sm|ss level 2. Use level Shall be same as level 2 password setting (106F)
106DH 0 2D|sm|ss level 3. Use level Shall be same as level 3 password setting (1070)
Dismiss level 1/Set :
106EH 0 password Clear old password before new password setting
Dismiss level 2/Set .
106FH 0 password Clear old password before new password setting
Dismiss level 3/Set :
1070H 0 password Clear old password before new password setting
1071H | 1 |PeadWrite 1~247
communication address
1o72H | o [|Read/Write RTU:1, ASCII:0
communication format
1073H | 2 |Paudrate setling of 0~4: 2400~38400
communication
1074 | 1 |Patalengthsettingof |5 gk 4. 7
communication
1075H 1 Parity bit setting 0: None 1:Even 2: Odd
1076H 1 Stop bit setting 0: 2 stop bit 1: 1stop bit
2000H~ Pattern 0~7 to set target

0 [temperature Pattern 0:  |Temperature measure unit: 0.1 degree

203FH 2000H~2007H
5080H~ Pattern 0~7 to set _ _
50BFH 0 |execution time. Pattern 0: |Time 0~900 (1 minute for each scale)
2080H~2087H
Z

oS Sy s pedlgtu S0 e 18 LSB s sad euiled s ) e, slacas Sligize 5 a0l

0811H Temperature unit display selection | 0: oF, 1: oC (default)

0813H AT setting AT setting OFF: 0 (default), AT setting ON: 1
0814H Control RUN/STOP setting 0: STOP, 1: Execute (default)

0815H Program hold flag 1: Program temporary stop

0816H Program stop flag 1: Program stop

Pl
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ol )l oy

S S| uslgs> 01
Con JBIo 0 Sledbl yiig 05
Word yails> 03
Word ,s i 06

ASCII Mode
. To Read Response . . To Write Response
To Read Instruction Message To Write Instruction Message
Starting PP I : .5 | ., | Starting .5 | ., | Starting PP I
word ' - | Starting word | *: " | word ' " | word ' '
Machine s | o~ | Machine s | o~ | Machine s | o~ | Machine R R
address 1 0 0 address 1 0 0 address 1 0 0 address 1 0 0
Machine g | Machine g | Machine g | Machine qr |
address 0 address 0 address 0 address 0
I1nstruct|on o | ‘0 | Instruction 1 o | o I1nstruct|on 0 | o I1nstruct|on o | o
gnstructlon 3 | 9" | Instruction 0 g | o Ionstructlon 5 | 5 Ionstructlon 5 | 5
TO read I1! ‘O’ Response ‘O, ‘O’ s1! ‘O’ s1! ‘O’
. ~ | «o | datalength i | e | TO Write v | o0 | TO Write P
\(Ijveztrad/Starmg 0 8 (byte) 4 2 data 0 8 data 0 8
address ‘0|1 Dat tont ‘O’ | 17 | address ‘0’ | 17 | address ‘0|1
IO’ ‘O’ Ofa a Con en I1! ‘7’ I1! ‘O’ I1’ ‘O’
To read 0 |0 1000H/081xH P10 o | F o | F
data ‘0|0 ‘4 | 1" | To write ‘3 | ‘F | To write ‘3| ‘F
length/Word | ., | .., . data = | v | data P
length _ 0 0 0 content E 0 content E 0
(word/bit) | 2 | ‘g 0’ ‘8|0 8|0
LRCA Data content
‘E’ | ‘D’ | of 1001H ‘0 LRC1 ‘F | ‘E’ | LRC1 ‘| E
check
LRC 0 A | D 0 LRC 0 D' | 3 |LRCO D |3
check
Ending ~ | = | Ending Ending
word 1 CR | CR | LRC1 check 0 E word 1 CR | CR word 1 CR | CR
Ending o | < | Ending Ending
word 0 LF | LF | LRC 0 check 3 4 word 0 LF | LF word 0 LF | LF
I1End|ng word cR | cR
LF LF

LRC Check: LRC check is the added sum from “Machine Address” to “Data content”. For example,

01H + 03H + 10H+ 00H + 00H + 02H = 16H, then take the complementary of 2 to get EA.

PP
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RTU Mode
To Read Instruction To Read Response To Write Instruction To Write Response

Message Message
Machine 01H | 01H Machine 01H lo1H Machine 01H lo1H Machine 01H lo1H
address address address address
Instruction | 03H | 02H (Instruction | O3H |02H |Instruction | 06H [05H [Instruction | 06H [05H
gé%r:'e';% of 10H | 08H Response To write 10H |08H To write 10H |o8H
readin data length | 04H |02H |data data
data g 00H | 10H (byte) address O1H [10H |5qdress 01H [10H
To read 00H | 00H |pnatq 01H |17H |To write 03H [FFH |To write 03H |FFH
data length content 1 data data
(word/bit) 02H | 09H F4H |01H |-ontent 20H |00H |sontent 20H |O0OH
CRC low CRC low CRC low
byte COH |BBH |pata 03H byte DDH |8FH byte DDH |8FH
CRC high gontent CRC high CRC high

19 2 19 19
byte CBH| A9H 20H byte E2H |9FH byte E2H |9FH
CRC low | ppyi 771
byte
1 88H
Following is a CRC (Cyclical Redundancy Check) program example:
unsigned int reg_crc = Oxffff; i = 0;
while (length--)
{
reg_crc A= RTUData[i]; i ++; for (j=0; j < 8; j++)
{
if (reg_crc & 0x01) reg_crc = (reg_crc >> 1) A 0xA001;
else reg_crc =reg_crc >> 1;

}
} return(reg_crc);
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(FUNCTION AND SPECIFICATION) — olaskiw L

Power Supply

DC24YV. Isolated switching power

Voltage Range

Rated voltage: 90%~110%

Power
consumption

Rated 24 Vdc, Max. 24 W combined, 3 W + 3 W x no. of DTC-2000 (max. 7
connected)

Sensor Type

Thermocouple: K, J, T, E,N, R, S, B, L, U, TXK

Platinum RTD: Pt100, JPt100

Linear DC input: 0~5V,0~10V, 0~ 20 m A,4~20 m A, 0~50mV

Sampling Rate

Analog input: 0.15 sec. Thermocouple or Platinum RTD: 0.4 sec.

Control Method

PID , PID program control, Manual or ON/OFF

Relay output (SPST), Max. load 250VAC, 3A resistive load

Voltage pulse output: DC 12V, Max. output current 40mA

Output Type Current output: DC 4 ~ 20m A output (Load resistance: Max. 500Q)

Analog voltage output: 0~10V (Load resistance shall be higher than 1000Q)
Output Control output, Alarm output, or Retransmission output (only for linear voltage
Function and current output as 1st group)

Alarm Function

12 Alarm mode selections

Communication

RS-485 digital communication, 2400bps~38400bps.

Communication
Protocol

Mod-bus communication protocol, support RTU/ASCII.

Internal Provide internal connection terminals to transmit 24V power supply and

Connection communication signal.

Vibration . . . .

Resi 10 to 55Hz, 10m/s2 for 10min, each in X, Y and Z directions
esistance

Shock . . . .

Resistance Max. 300m/ s2, 3 times in each 3 axes, 6 directions

Ambient

Temperature 00C to +50 .C

Storage

Temperature -20 oC to +65 oC

Altitude 2000m or less

Relative o o i .

Humidity 35% to 85% RH (non-condensing)

Pollution

Degree Degree 2

% Standard: DC24V input, Relay output for 2nd group, RS-485 communication.

P
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Ordering information  — b ,liw mbi o, M

DTC [1] [2] [3] [4] [5]

DTC Series DTC: Delta C series Temperature Controller C ¢y W sle> Jyu8
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