DTC1 S H Thank you for purchasing Fastron DTC series PID
erIeS Temperature/Humidity Controller. This manual explains
. T how to install and operate your new PID Controller.
|nte||lgent Temperatu re/Hum|d|ty PID  |Before operation, please read this manual first to fully as tron
. understand the operation of this product. This controller
Controller with 60 Step Program Control should be installed by a qualified Electrical Engineer, P
U M V1.0 Technician or Electrician. For specific technical support Ele C trO nics
ser vlanua i please contact your agent or representative.

Safety Warning @ Improved Features

1a)Avoid touching the AC power terminals after the co (1) Slope value offset compensation.
(2) 2 in (input) 2 out (output) : 1 to 2 isolated transmission, 2 to 1 isolated transmission

on.
1b)Always ensure the supply power is off first before connecting any (Optional)

wires. (3) Multiple alarm modes

1c)Do not operate this instrument in places full of explosive and (4)Transmission of PV, SV and MV: forward, reverse and difference value in 8 ways.
combustible gases. (5) Output soft start function.

2. Incorrect Connection of the Power Supply can cause permanent (6) Dehumidification function.

damage. (7) Servo Motor Control (Optional)

3. The maximum torque of the terminals should not exceed 8KN. (8) Optional 60 Segment, Multi Sequence, Program Control

4. Please do not use in the following circumstances: it ST Solution

e where the temperature changes dramatically The first sensor is disconnected, polarity Please check the input signal/sensor for
e Places where humidity is too high (~85%) and water is produced reversed or out of range. The first set of input errors and wiring

oyt signals were higher than Higher Scaling Limit

e Where vibration or impact is high
The first set of input signals is lower than Lower | Please check the input range

e\Where corrosive gases or dust are present nrAl Rt
e splash of water, oil and chemicals g : :
- Normal temperature compensation failure Please check the temperature
6. All Wiring should be kept away from high-voltage, high-current power Lo compensation diode
‘ Open T/C circuit Please check T/C or compensating
[NIRIRIN] wire

Wiring Configuration

A. Main Input B. Input 2 /Second Output/Transmission/Alarm C. Main Output/Transmission/Alarm Output D. Comms E. Supply Input

Wiring Pins | A C D E
I T/C PT. RS485
Inp Pwr Out 1/Trans/Alarm ‘ H A
A R+ —|
b(‘_l)éT T T)(r} Il: olojo 1:|] C> ’E b @ —E som2iuh
1234 JI?ISJTQ—QIL B T'ﬂ

Fga 1 |m]  Applied wiring diagram

I:IL:II:I:I =l === | Dual Input | Single Output | Single Input | Dual Output
e B | | B t— . = —1
RS485 RS-485 «— -~ [orrs  'AL2/0UT2
E—; Power y

2nd Qut/Trans/Alarm

Programming Menu

I Level 1 I - G E F P Code AL1,AL2 Action
isplay returns after 60 seconds
> Master Mode il 0 High Limit Alarm (PV Deviation from SV)
PV/SV Display o =
ik Low Limit Alarm (PV Deviation from SV)
2 Process High Alarm (PV Absolute Value)
Press ) for 5 seconds Press @) and ) Press @ and Q) 3 Process Low Alarm (PV Absolute Value)
at the same time at the same time - : T
4 Intraregional Alarm (Inside Deviation value)
Press Press 5 High/Low Limit Range Alarm
Control B and O Aane @ and Q PV2 6 Low Limit Alarm with Standby (2nd Crossing)
Parameter | ——— Parameter | ——————P» Parametric : :
Mode At same time Mode At same time Mode 7 Process Low Alarm with Standby (2nd Crossing)
g 8 Loop Break Alarm

Level 2 High/Low Limit Range Alarm with Standby (2nd

9 Crossing)
F li ti t d I I isit 10 Program Control Overange Alarm
or application notes and examples please visi T Fattorn End Output (End of Program)

https://fastron.com.au/blogs/pid-temperature-controllers 12 Constant Temperature and Timing Alarm
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DTC1 Operational Flow Chart

Master Mode
Power on

Control Parameter
Mode

LEVEL3 | Tune Parameter Mode

PV2 Parametric Mode

P Proportional band INP Input Type Selection. INP2 | PV2Input Type Selection
Function self-check 4.0 (%) 0. 1-300. 0% b2 See Input Selection w2
:l all leds on l P= 0 for ON/OFF Control l Table ¢SET
SET SET
L %Dniggllas;ggal bia | Integral Time (s) LSP Set lower limit ( LSP PV2 Lower Limit
TPYE 200 Range 0 - 3600 -1999-9999 second transfer zero) -1999/9999
Is [ser ISET VSET
High limit setting 5 Derivative T USP Set upper limit ( USP2 | PV2 Upper Limit
RO o Rangeo.s00 = ~tgo9-g999 Second transfer zero) ~199/9999
E ] | SET [sET
SET _
PV__| PV/SV value display o0 | o heati SFT_| Input Filter time constant PVS2_| PV2Input Correction
N Up/Down key to set SV - heating 80 -50-50
0 1: cooling . pye
lSET lSET iSET LSET 0:PV2 does not open
. - 1:PV2 detection display
ouL Output lower limit Hy1 ) DP Decimal Place: Position TOSV (it SV window)
0 setting Alarm 1 Hysteresis 03 0-3 g
LSP/USP SET 2: outside the SV is set
lSET $SET ¢ iSET 3: load break alarm
OUH Output upper limit Ad1 g - CLo Ma?ter Current output Zero ANL2 PV2 Input Zero Adjustement
160 setting T Alarm 1 Type Selection +100% Adjustment T 100%
l SET |SET
SET SET |
AT Aulotune H¢ 2 CHO Control output Span ANH2 PV2 Input Span Adjustment
i Al 2 Hysteresis +100% adjustment T
10 - TSP/ USP larm 2 Hysteresis . o +100%
l SET 0 = Use Preset PID Parameter lSET SET - No Transmit lSET MV
: 1:PV4-20MA ™
ALt Alarm 1 Value a3 Alarm 2 Type Selection TH1 AL
LSP-USP Range: Low limit 0-19 VBSRS e 0-8 23\\/]%3%1{2 LSP-USP
to High limit = iolel ¢SET
| seT Jser g:mgoggm (T3, i)
AL2 | Alarm2 Value SET  [7:4-20MA py; ; ISt (T2, 152)
Hy3 8:20_4-‘AAD1fferentlal 0—+100 gy 104
LSP-USP Range: Low limit Alarm 3 Hysteresis . - —
l - to High limit LSPiUSP KV Out 1 to Out 2 Ratio lSET
SET 300.0-3:1 ™2
C[we ] siope " 0.1-50.0] 100, 0-1: 1 S,
(X Temperature: C Alarm Type 3 Selection lSET 50.0-0.5:1 LSP-USP
2 o ’ ) 019 ISET (compensation
S—; l SET l SET oLt Zero Adjustment of 1st Transmiller 152 val ue) TS
b RTM | Slope ' +100% o0-+100] 2 :Constant compensation:
4 . . CYT 0:mA  Cycle Time .
0-600 | Time: minute 1SSR [sET lSET A slope compensation
0-60 - Relav =0. =
other :Relay (sec.) LH1 Span Adjustment of 1st Transmitter ™3 1. TH1 =0, TM2=0, i
sgT  0: Fixed Point Control ¢SET +100% ) TM3=0ON compensation
1: Program control starts SRT Dehumi dificati iSET lSET o
STA ) om0 0-50 tgmggiaiuigaséizing TRL Transmitter Zero Adjustment. 2. When TM1=USP, TSl . 18
0-3 2 Program control l SET 0-Usp | Outputl TS3 constant compensation
starts from current The maximum output ¢SET 0-+100 (full range) .
SET PV LMO i
threshold is set . .
0-20 when dehumidifying TRH Transmitter Span Adjustment. lSET+ v
CAL 3. If power is cutoff while ° | Output 1 H
™ heating, PV st Joer econd transten) olusp tevecr ] PCB Jumper Settings
automatically 0:No Transfer SET i .
lSET T ! TH2 1:PV4-20MA 2:PV DLY FIrSt |npUt
elec € Tirst Parameter . 20-4MA 3:5V4-20 oft start (s . .
$n__ | number of the group 08 [ yiA 4:Sv20-4MA o0 | Qutput soft start (seconds) TC:Fully Open
g 0-90 Cum{]cnt 1:unm'ng segment 55‘]\,[\;4_%5)“1& lSET RTDPT1 Closed
c lSET number 0-90 SET  6:MV20 /{MA PAR ¢ R .
= 7:4-20M ommunication data format .
A St The current running 8:20-4MA ﬁg} 4'20mAMA1 Closed
(—2 0-999 segtion counts down 0-999 MAN 0:Manual open N82
*g' lSET points 0-1 1:The manual is iSET (MODBUS communication Paudl rate)
(&) lSET prohibited BAD 0:Master §l‘aye cjommunlcatlon Second Input
§ e . N . between machines
g C01 The ggd temperature of Lok Differential transfer 0% 1:4800 438400
o 0-USP t}}o first segment is 0- 2:9600 5;76800 TC:Fu”y Open
2 usp 000-111 TSET 3119200 6:153600
a lSET LSET+< ADD Communication Address RTD:PTZ Closed
. . . : ADD=1(The host sends)PV. SV. MV ADD=2
T01 The first end time is 0- 0-255 V) 2 (py ; o : .
0-999 999 points -LEVEL3 lSET r(z[\;c)ﬁm_ig;\)\ 4(0) (Sub-machine 4_20mAMA2 Closed
lSET OPAD =0, PID control mode I 1oLy a ‘.p- 1l =
.. . If #0, overshoot suppression is automatically
0uo1 The first MV output high 0-300 | introduced during cold startup
0-100. 0 Limit Fuzzy control function
R Note: when PV= ambient temperature or lower
: temperature, set SV value and start AT will
y SET automatically obtain the corresponding optimal
90 fuzzy control parameters > E
Parameter 90 MV output B
h P SET | i < I I
0-100.0 high limit 00 System operz‘ginﬁf poin% output E @ i
~entag sp e v bt (ot [y o 5
lSETS 10 pereen «d%e . d<y e =%°31,30 29 28,26365722°10
LEVEL2 $ AntAﬁl}shagtorﬁatlg?llyd ) SRS S Bk 3k \
SET established when it ends
WB : . T
Note 1:When the program is running, press the keyV¥ once in Wail value for program control wait
the MV window 0.1-10 | function. WB =0 for no wail value o2
onli displ ti 1: l SET Channel 2 Transmitter Zero
nline display optional: . +100% Adjustment
P- output percentage, — current running segment number, t-— RE X
current Programmed automatic cycle number l SET
. 0-200 setting
Running segment countdown ' CH2 Channel 2 Transmitter Span
Press the key¥for 5 seconds to display or back to the fixed | SET +100% | Adjustment
oint display END Program Control End
b i : 0: SV, MV turn off [sET+ <
. 0-1 1: At the end of program controller
SET2 = Default Setting, for AL3 Setting, requires SET2 = 000, otherwise 100 = TH1 setting ﬁ SET will continue to carry out fixed point LEVEL1
conltrol




1. Sensor Type Setting 2. AL1/AL2 Alarm mode setting

A. Press SET + <« key to enter LEVEL3 A. Press SET for 5 seconds to enter LEVEL2
B. Once you reach INP Press « and the SV B. Press SET several times to access AD1, then press the
display will blink <« key and the display will start to flash.

C. Press Y or A select the input type (refer to the C. Press Y or A select the alarm type (see alarm selection
signal input selection table). Press SET to confirm table)

E. At the same time, press SET + <« to return to D. Press SET to confirm

LEVELA1 E. Press SET to return to LEVEL 1

Step (3): Set alarm value AL1/AL2 Step (5): Autotuning(AT) Function

See AL1 and AL2 in alarm mode Table A. Once installed in the field, carry out self-tuning to allow
A. Press SET key several times to access AL1 the controller to determine the optimum AT parameters.

selection, and then press « to enable the B. AT calculation will choose the optimum PID Parameters

selection. based on the controllers auto tuning algorithm.

B. Press A orV to SET the value, and then press  C. The maximum value of the process curve should be
the <« key to move to the next digit and do Both  about 80% of the range of instrument detection.
AL1 and AL2 can choose alarm mode from 0 to 10, D. Before the program begins (fixed value control STA=0), it

which can the same setting . is better to carry out AT around the maximum value of the
C. After setting, press SET key to confirm. Pattern process curve (SV=0.3).
End output can be selected as Alarm mode 11. E. In LEVEL1 press SET key several times to reach AT
There is also a constant temperature and timing  option, then press Aand V¥ key to put "1" to start AT
alarm mode 19 calculation.

D. Press SET to return to LEVEL1 setting and test F. This machine is used as a fixed value control when STA
the alarm function or pattern end output. ="0", and as a program controller when STA =1, 2, 3.

G. Once the controller is powered on, as long as STA is set
to any value other than 0, the program will not start.

Soft Start Function

Output Soft Start

To enable simple soft start feature set the SV as follows;

Set SV value -> In level3 press SET key to reach DLY, SET the output soft start value in seconds (l.e. if DLY is
set to 10, then the soft start time will be 10 seconds). Exit the menu by pressing set until you return to the main
screen. Now the soft start function is activated when the control is set to begin heating.

Rate of Change/Slope Temperature Limit

When your system needs a soft start (SV preset slope heating), please operate in the following order:

SET SV value— at LEVEL1, press SET key to find RAP, SET slope temperature value, and —then press SET
key to find RTM to SET slope time in minutes(for example, SET slope to 10°C/ min, RAP to 10.0, RTM to 001.0)
—after setting, SV value will be SET immediately from the current PV value to 10°C/ min, until reaching the SV
setpoint value.

Slope heating process PRO The output percentage of normal temperature LED flashing control process is
automatically controlled by PID.

Case 6. Temperature compensation setting
Non-linear control parameter: TM1. TS1. TM2, TS2. TM3. TS3
TML The first point is to set LsP [ Tuo |The 2nd point is to set LSP~USP [ qy3 |The 3rd point is to set LSP~USP
~USP

o E i n R | 152 [The 2nd compensation value is set IEThe 3rd compensation value is set at
e TIrst compensation value ISKe a at 0+100 0+-100

~ 100 N oL
(Measured value ) TS

As shown in the left picture:
The temperature controller adopts:

constant value compensation
Slope compensation
[ Conditions ;
AN e 1. TM1=0, TM2=0, TM3=0
No Compensation

-
>

~: Constant value compensation & Slope compensation TS (Compensation value)




Troubleshooting
Input Type|Symbol |Range
Information Instructions Solution K H 0—1370°C/0-2498°F
The first sensor is disconnected, polarity Please check the input signal/sensor for
reversed or out of range. The first set of input errors and wiring ] !J 0_1200"(:/0_2 192°F
vuoul signals were higher than Higher Scaling Limit
' The first set of input signals is lower than Lower | Please check the input range R — 0_1760°C/0_32 16°F
nani Scaling Limit
rur Normal temperature compensation failure Please chetc_k th; t:mperature S 5 0_1760°C/0_32 16°F
compensation diode
| Open T/C circuit Pllease check T/C or compensating B H 0_1820°C/0_3308°F
INTNININ] wire
E E 0-1000°C/0-1832°F
i = 0-600°C/0-1112°F
DTC1 C5 Communications Manual | rioo | PE | -199.9-600°c/-327.8-1112°F
cuso | cuSU 0-150°C/0-302°F
Linear analogue Signal 4-
Address Function code Data CRC Inspection LN L 20mA, 0-1V, 0-50mV, 0-3V
8bit 8bit Nx8bit 16bit 4 '_II 0-1300°C/0-2372°F
W1 (m 0-2000°C/0-3632°F
W2 HZ 0-2320°C/0-4208°F
1.Scope of selection: Fastron Electronics DTC Series fitted with RS485 RS485 I\:IODBUS RTU communication
Modbus RTU “C5” Option pl’OtOCO
oW, o . Baud rate :4800, 9600, 19200, 38400, 76800,
.Work realization: data exchange between instrument and host computer
153600 bps

(instrument can only be used as slave to receive interrogation and reply) o
Start position: 1

Data bit: 8

Check bit: E(even), N(none) Stop bits: 1, 2
Frame check method: (CRC16)

Message format: (N=2)

Communication Application Notes

3.Serial transmission mode: RTU

4. Transmission interface: RS485

5.Communication medium: shielded twisted pair

6.Communication stack number: 1~255. The upper limit of the number of
connecting meters is related to the load capacity of the host, typically over 15

or 31 meters require signal Isolator/amplifier.

7.Function code implementation: read hold register (03), write single register ~ 1- Read AM and AM1(cold control manual) menus,0 represents

(08), write multiple registers (10) manual state,1 represents automatic state.

8.Data length: 2. RAP is the program control menu, read, return 0X0000

8a) When writing data to the controller, a maximum of 16 consecutive represents the program control close, return 0X0001 represents

instructions (32 bytes) can be written at one time. the program control start: write 0X0000 to close the program

8b) When reading the menu data inside the machine, the non-programmed control, write 0X0001 to start the program control, write 0X0002

menu can read 16 consecutive menus at a time (the unrealized address to stop the program control, write 0X0002 to end the

outside the parameter address table is 0), while the programmed menu can suspension, continue to run the program control.

only read 16 consecutive menus at a time 3. Before writing the program-controlled menu, please write
0x0000 to RAP to close the program-controlled menu.
4 Before writing MV/MV1 threshold, please first write 0x0000 to

AM/AM1 to make the system switch to manual control.

9. Numerical format: signed 16-bit binary complement; The data read is 10.0
times larger; Before writing the data, enlarge the data 10.0 times before

sending it; Notice the transition.
5.When the multiplier is 10, the returned data is magnified 10

Table 1 - Function code 03 (read the set value SV =100.0) times.

Request REspaEE 6.PV1 and PV2 are read-only parameters.
Field name (Hexadecimal) Field name (Hexadecimal) 7.There should be a 150ms+ time interval between write
Number 1 Number 1 instructions, no matter the same address or not not.instrument
Function code 3 . 3 failure, and the time interval should be no less than 150
Start Address Hi 0 Byte count 2 milliseconds.
Start Address Low 4 Register value Hi 3
Register number Hi 0 Register value Low E8 * Power Semiconductors
_ * Electrical Measurement
Register number Low 1 CRC Low B8
E1 ¢ A « Process Control
CRC Low cs CRC Hi FA ectronics Web: www.fastron.com.au
: Email: sales@fastron.com.au
CRC Hi ce 9B Lakewood Bivd Telephone: + 61- 3 - 7635155

Braeside VIC 3195 Australia Facsimile: + 61- 3 - O7T&35206
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DTC1 Series C5 Communication Manual

Table 2 - Function code 06(read the set value SV=100.0)

astron

* Power Semiconductors
= Electrical Measurement

Request Response Electronics * Process Control
. < " 5 Web: www.fastron.com.au
Field name (Hexadecimal) Field name (Hexadecimal) 9B Lakewood Blvd Emzil: sales@fastron.com.au
= . Telephone: + 61- 3 - 97835155
Number 1 Number 1 Braeside VIC 3195 Australia Facsimile: + &1- 3 - 07838206
functionicode . Functionicode 6 Signed parameter address allocation table (" NC "means the address is empty)
Start Address Hi 0 Start Address High 0 Address
Parameter Read /write .
Start Address Low 4 Start Address Low 4 SamE Hexadedimal St Ratio Range
Register number High 3 Register value High 3 Decimal
Register number Low E8 Register value Low E8 My 00H 0 R/W 10 07100
MV1 01H 1 R/W 10 0~100
CRE Low & CRClLo ts PV1 02H 2 R 10 LSP~USP
CRC High BS CRC Hi B5S PV2 03H 3 R 10 LSP2~USP2
Table 3 Function code 10(read the set value SV=100.0) o iy . R/W 10 SOk
NC 05H 5 R/W 10
i izicials ik ol AD1 06H 6 R/W 1 0-11
Field name (Hexadecimal) Field name (Hexadecimal) ALL 07H 7 R/W 10 1999 ~9999
Numb 1 Numb 1
kit b AD2 08H 3 RIW ) 0-11
Function code 10 Function code 10 NC 09H 9 R/W 1
Start Address High 0 Start Address High 0 NC OAH 10 R/W 1
P OCH 11 R/W 10 0.1~3600
Start Address Low 4 Start Address Low 4 | 0CH 12 R/W 10 0~3600
Register number High 0 Register number High 0 D ODH 13 R/W 10 0~3600
Register number Low 1 Register number Low > Pc OEH 14 R/W 10 0.1~ 3600
40
Byte count 2 CRC Low Ie OFH 15 R/W 10 0~3600
Register value High 3 CRC High 8 Dc 10H 16 R/W 10 0~3600
Register value Low . LSP 11H 17 R/W 10 -1999 ~9999
CRC Lo A7
USP 12H 18 R/W 10 -1999 ~9999
CRC Hi oA
Address assignment table for unsigned parameters LSP2 13H 19 R/W 10 -1999 ~9999
Parameter Address Read /write s i
atio ange . ~
name T — Decirnal state g USP2 14H 20 R/W 10 1999~9999
P = . e ; = HY1 15H 21 R/W 10 LSP~USP
RAP 81H 129 R/W i o2 HY2 16H 22 R/W 10 LSP~ USP
AT 82H 130 R/W 1 o~1 ou 17le 28 R 10 07100
OUH 18H 24 R/W 10 0~100
= s i ki : - 0U3 19H 25 R/W ) 0~100
PMA saH 132 R/W ! o~ 180 0U4 1AH 26 R/W 10 0~100
Ko 85H 133 R/W 1 0~255 KV 1BH 27 R/W 10 0.1~300
SFT 86H 134 R/W 1 0~99 TH 1CH 28 R/W 10 0~6
TRL 1DH 29 R/W 10 LSP~ USP
DP 87H 135 R/W 1 0~3
TRH 1EH 30 R/W 10 LSP~ USP
Dsk2 58H 426 RIwW 1 O5L PVOS 1FH 31 R/W 10 -50~50
INP 89H 137 R/W 1 o~
Address Read it
INP2 8AH 138 R/W 1 0~ 9 Parameter ead jwrite Ratio Range
Hexadecimal Decimal state
MAN 8BH 139 R/W 1 0/1
PVS2 20H 32 R/W 10 -50.0750.0
oup 8CH 140 R/W 1 0/1
wa 21H 33 R/W 10 073600
PTW 8DH 141 R/W 1 80~ 250
kP 22H 34 R/W 10 01710
OFT 8EH 142 R/W 1 0~2
AML SFH 143 R/W 1 o1 EK 23H 35 R/W 10 0~3600
RE 24H 36 R/W 07250
Program menu address:CX=(X-1)*¥*12+256,X = segment #:C90,X=90,Inp Range LSP~USP;
STA 25H 37 R/W 10 03
TX=(X-1)*12+260,Input Range (0~9999)
CAL 26H 38 R/W 1 190
OUX=(X-1)*12+264, Input Range (0~100) e - " - T o
INP(INP2)Enter corresponding form
DIE(701A) 28H 40 R/W 1 0.575.0
b 0 j 5
DIE(701) 20H a1 R/W 10 0.575.0
s 1 k 6
STP 2AH 4 R/W 10 1.0720.0
2 t 7
i 5 o 28H 43 R/W 10 0200
t 3 cu 8
o2 2cH 4 R/W 10 0200
= i i 9 GAP 2DH 45 R/W 10 -50~ 50
" 0 wi 1 Note: in mode 701A, the CYT input range = 1.0~200.
w2 12
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