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TC Series 4-Digit Display PID Gontroller

l TECHNICAL SPECIFICATION

Model

TC-100 TC-400 TC-600 TC-700

TC-900

Dimension

48X 48mm 48X96mm 96X48mm 72X72mm

96X96mm

Power supply

AC85-265V,DC24V(sensor)

Frequency

50/60Hz

Power rating

approx.4VA

Memory Power interruption memory backup E’PROM
Probed signal input,sampling rate:150ms,display accuracy:0.5%0fFS
Thermocouple(TC) | K, J, R, S, B, E, N, T, W,
3 | Heatresistant(RTD)| PT100 CU50
= Liner current(mA) | 4~20mA, 0~20mA
Liner voltage(mv,v) | 0~1V, 0~5V, 0~10V, 1~5V, 2~10V, -10~10mV, 0~10mV, 0~20mV, 0~50mV, 10~50mV
Decimal position 0000, 000.0, 00.00, 0.000
Output control(heat mode or cool mode selectable)
Q Relay 5A,220V,electrical lift cycle:>100,000cyclesin rating loading
é Voltage pulse SSR drive use,ON:24V,0FF:0V,max.loading:20mA
é‘ Liner current(mA) | 4.20mA,0-20mA,max,loading resistance: 900Q
Liner voltage(V) 0-5V,1-10V,1-5V,2-10V,max.loading :20mA
Applicable to heating/colling double output control
N1 Relay 5A,220V,electrical lift cycle: 100,000 cycle in rating loading
§ Voltage pulse SSR drive use,ON:24V,0FF:0V,max.loading:20mA
3 | Liner current(mA) 4-20mA,0-20mA,max,loading resistance:5600hm
Liner voltage(v) 0-5V,1-10V,1-5V,2-10V,max.loading :20mA

1stalarm 5A,220V,electrical lift cycle: 100,000 cycle in rating loading
2nd alarm 5A,220V,electrical lift cycle:100,000 cycle in rating loading
3rd alarm 5A,220V,electrical lift cycle: 100,000 cycle in rating loading

Control method

PID,P,P1,PD,ON/OFF(P=0)

PID setting range

P:0-200%,1:0-3600sec,D:0-900sec

Insulation

Loop control(control output,alarm,transmit output)completely separated from input loop

Insulation resistance

Main loop-shell(groud)) DC500V>10M ohm,control loop-shell(groud)DC500V>10M ohm

Pressure resistance

Main loop-shell(groud) 1500V 1min.,control loop-shell(groud)1000V 1min

Operation temp

0-50C

Operation humidity

0-85%RH

indino
jwsuel)

Transmittable:PV/SV

Liner current(mA)

4-20mA,0-20mA,max,loading resistance:560o0hm

Liner voltage(v)

0-5V,1-10V,1-5V,2-10V,max.loading :20mA

Communication

ModBus RTU

Transmittable speed:9600,19200

Weight

TC100: Approx. 150g TC400/600/700: Approx. 225g TC900: Approx.300g




B NOTE

A Danger:

A Warnings:

1.Danger! Electric shock!
2.Dont touch AC power connecting terminals when gauges power ON to avoid electric shock!

3.Make sure power OFF when harnessing the gauges.

1.Make sure the connectivity in correct position before power ON to avoid gauges damaged.

2.Make sure the conformity of voltage between power supply and gauges spec.(AC85-265V or 24V)to
avoid gauges damaged.

3.Make sure the(Input,Output,Alarm)waring to the correct terminals of function
4. Please use M3 threaded screws to fasten the terminal connections at torque of max.8Kg.

5.Avoid installing the gauges near to the interference of high frequency,high corrosive gases,high temp.
or high humidity places.
6.Make sure the power supply wiring far away from driving power source and high power carrying cables.
7.When exten sion cord required by the heat resistance(RTD)as senor should apply the same wire with

less resistance.

B DIMENSION AND PITS PITCH

A Notes

While fixing controller,in order to bend its equipped locker for attaching controller to electric
cabinet closely,please first push its equipped locker toward inside in hand,if it doesnt woke,
use screw driver to help.

B FRONT PANEL AND FUNCTION KEYS

Dimension Opening| Pitch

« A » C D LE | Model A /B |C | D |E |F |G |H

TC-100 48 | 48 | 6 |100 | 45 |45 | 60 | 60

T |t + } TC-600 | 96 | 48 | 14 |80 |91 | 45 | 70 |111

B G TC-700| 72 | 72 | 14 |80 | 69 | 69 | 94 | 89

e B + TC400 48 | 96 | 14 |80 |45 | 91 |116 | 65

&« & & TC-900 | 96 | 96 | 14 | 80 | 91 | 91 | 116|111
—

Symbol Item Function

PV Prove value(PV)/display D_isplayinputvalue from sensor/parameter name

parameter name (inred,7-step)

SV Setting value(SV)Display (IDirl]sg:gg:,e?t_svtilg)e/dlsplay the current value of the parameter
SET Setting key :jr;sspel’:;,r‘\gorﬁirrz'anmsevtveitréﬁ?:gflrm setting In switching parameter
A/M  Auto/manual Switch auto output(PID algorithm)/manual output mode

<4 Digit locator Locate the digit(at thousand,hundred,tens)
v Decrease key Decrease setting value
A Increase key Increase setting value
OUT1 OUT1 indicatorin acion |Indicator litin green when OUT1 in action
OUT2 OUT2indicatorinacion [Indicatorlitin green when OUT2 in action

AT Auto algorithm indicator |Indicator litin orange when in auto algorithm calculation
AL1 Alarmtindicatorin action |Indicator litin red when in alarm1 in action
AL2 Alarm2indicatorin action [Indicator litin red when in alarm2 in action
AL3 Alarm3indicatorin action |Indicator litin red when in alarm3 in action
MAN Manual mode indicator |Indicator litin orange when in manual mode
PRO Sloperunningindicator |Flash indicatorin orange when slope in calculation
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TC400/600/900 TC400/600/900

501 signal phase zero control wiring 601 three phase zero control wiring

Middle line Phase line
[e) (o)

K1
K1 K2 K3 K2 K3
[6}— ot
G1 G2 G3 [k G2 G3
[8F—c2
E‘—o K3

[io}—-G3
Single phase two-way SCR Three phase two-way SCR

Single phase two-way SCR zero-
crossing control

Middle line Phase line

o o R S T R S T
G1 G2 G3 G2 G3
K1 K2 K3 K2 K3
R R R R R R
Three phase half- Three phase module Two phase module
) ) controlled module

Single phase SCR anti-parallel zero-
crossing control
l OPERATION PROCEDURE
2.Power ON The controller will proceed in following order 4. Setting alarm Ex.Alarm set to 5(alarm 1 alert when PV>5)

HEHE
8888

om n AT Al AZ PO

| ©ee@ | ©ee® | ®ee@ | (SIS |
Al LED lit Display input Displayrange Ready foruse Press set key Press @key and Pressakeyto Press =keyand
with 7-step  sensor type(k) of upper limit and switch to move the cursorincrease alarm setup the value
display /lower limit( Al1 to the fisrt digit setting value

0.0-400.0)

2.Setting SV Ex.SV=200,shown as follows in order form left to rigit 5.Alarm mode table

Code Graphic Code Graphic
PV E 5 »va Deviation high alarming oV, Out of range alarming
[ Alarm alerting area [ Alarm alerting area
=k sv = SI .......... .
Ad=0| P |Ad=5
o am AT AH A2 PRO o am AT A AZ RO %
©©e l@\@\@\
\
rvA Deviation low alarming pvA Deviation low alarming skip ist time
Press@key Press@key Pressakey Press =key T B Aamalering area T 5 Aarm aoring area
and SV fiure and move the toincrease the to confirm the Ad=1 » |Ad=6 »
start blinking cursortothe figure setting value - AV R T KT
third digit Deviation value AL<0 HY=0 fsttime noalarming Deviation value AL<0 HY=0
v, . . Absolute value low alarming,skip
2.Auto tuning N N
To optimize the PID parameter in obtaining better controlling effect, Ad=2| » [Ad=7 >
shown as follows in order from left to right ' v
AL value is absolute value HY=0 1sttime no alarming
Deviation value AL>0 HY=0

£5

o
[ Sy

Absolute value low alarming,skip

ML

nt 1

lqt P\TAbsolute value low alarming =
(]
[l

\ °
Alarm alerting area 1sttime [ Alarm alerting area
Y AL
P |Ad=9 »
‘ %ﬂ BVA g ‘ g
'

Ad=3

om om AT A4 A2 WD o am AT AU A2 RO

@@ | @\m/\@\@\ | Qe

om om AT AU A2 PR

AL value is absolute value HY=0

PreSS s key PreSS < key PreSS D key PreSS SET key ~vA Inrange alarming v, Out01rangealarmiggmskip‘isnime
and switchto andsvstart andsetto1 and startup auto . I _________ .
AT blinking Turing(AT lit) Ad=4| s Ad=10] sv >

»
svak - Ao N t
Deviation value AL>0 HY=0 Isttime no alarming




l RECOMMENDED PARAMETERS FOR EACH HIERARCHY

pressed with in 60 sec

P 1°St g[oupin proportion I'HP Main input,refer to signal
%P=0 for ON/OFF Tinput type table
p| LEVELS Etrjlnctlio:”self— C | switch Fos
ndicators li 7 1st group in tegrated n SD
Press SET key Press SETkeyand <« ! time (sec) L/ . .
for 5sec hlﬁ simultaneously 1aP Declare input 3‘,-,, 1=0 for integrate time g Setting lower limit
signal type 1 switch
t SE : . ISET
1st differential
LEVEL2 LEVEL3 . "
< (Control (Calibration - ¢nn ) d tlll’]e (Sef:) ) o SF’ Setting upper limit
parameter parameter L{UU Declare input Lla D—gfohrdlfferentlal ,_{03
level) level Press SETkeyand <« 3 signal range ¢SET switc lSET

Press SET key simultaneously m 1 .
for 5sec i ou 0:heating lqt‘u_ Main input,0

Press SETkeyand 4 85 Display PV/SV g 1:cooling ga calibration(default)
simultaneously 71| value (set SV) ¢SET i SE

4 SET Hb'g 1 st group output H”'H Main input,full

DU Real-time display 'I feedback setting 1300 scale adjustment(default)
17| output value
. ET
A ,-¢SET 1st group working it.s .
VY SET ) LYt cycle(sec) N 0: C
. ERROR MESSAGES Ak Auto algorithm on 0:mA;1:SSR output o 1. F

1:autoset

others realy output

| 2inone VSET VSET
Symbol | Description Action VSET HY | ) ) SF(‘_‘ Main input filtering
Sensor in terrupted,reverse poleor | Check if input signal error ql i | Alarming1lag setting T 9 lconstant
LU 1 over-range with in put signal higher | check if input signal range 7L 1 [Setistalarm 1 [ =¥
than USP corrent g [value 1SET VSET
_ TsET Hd | | 1stalarm mode dP Decimal iti lecti
-000 | inputsignal lover than LSP Check if input signal current aL o A ] selection(ref.Mode 7000 ecimal position selection
L Set 2nd alarm LILiLl |selection) i -
SET
l'_— “_- E Thermocouple failed inroomremp .| Checkif diode oftemp . Q value H¢;5T El‘_ 3 |Main current control.0
- Compensation Compensation corrent ¢SET ; Alarming 2 lag setting GBG calibration '
. ! ! :
U U U | Thermocouple loop open (broken) | Check if thermocouple look AL 3 Set 3rd alarm ISET VSET
broken 7 | value r
o E'o‘c-’ 2nd alarm mode L HD Main current control,full
) - ¢SET nTalal select!on (ref Mode 117117171 |scale adjustment
UL I | Thermocouple reverse pole Checktlfthe rm?_coupleln = L | selection) ’UJ:J'U
corrent connection SAP | coolinginterval 1SET '_SET
| SV1=SV+GAP tl. Thermocouple cold end temp
oy H'ji: Alarming 3 lag setting IS0 setting(defa ult)
SET Set5secrotary [
LEVEL2 ISET vSET
st’ 3rd alarm mode LJL Thermocouple cold end constant
Tals] selection (ref.Mode 383 setting(default)

1 | selection)

B INPUT SIGNAL TYPE VSET oF

] 2nd group in proportion t ~ L _[Thermocouple cold end constant

~ 0/ D4 = ]
Type| Symbol Range /g S/;IPit1C—hOforON/OFF g setting(default)
K | F 0~1370C / 0~2192 F VSET VSET
S B ] 2nd int ted - Ti fer th PV URV
J —,, 0N1200 C / 0N2192 F . ! “rrl]egsrzgpln egrate t, H re:tr;: er the output U
= - 12001 1= (sec) unn setting
E ": 0N1000 C / 0~1832 F ] j-é‘ET 11=0 for integrate OFF i_lSLFiT
5 T g 0~600 °C / 0~999 F 2= 2nd differential Bric Room temp.compensation
] ~ . d ! time(sec) =—=—(main input quantity turing)
g R - 0~1760°C /| 0~3216 F 330 3’1:;0 for differential L/ _|(decimal synchronized to DP)
o ~ ° ~ ° o
e S 5 0~1760 OC /| 0~3216 F '_i":SE'T 2nd group working Transmission rate
2|8 | kb 0~1820C / 0~3308 F "-_m'_:, YCle (99 - output 19000
N [l 0N1 200 OC / 0’\‘21 92 OF UlUSET oiher’s:.realy output
wi || 0~2320°C / 0~4208 F S UL ] oupstowertimi Communication port
£z lpt1og P L -199.9 ~600°C /-199.9~999 F 00| setting
%9_1 i~ - —~ ° _ ~ N Dehumidifying temp.setting
22 cuso [y, 199.9 ~600°C /-199.9~999 F i.?ff N pehumicifying !
& g IN | LA Various linear signal:4-20mA,1-5V,0-5V, /g%n S:ttt?nug; upper limit
Bo - 0-50mV,0-1Vetc AP A
1SET ux.control OUT2 current

(] output,0 calibration
= Fl,l'l 0:manual permitted
1 | 1:manual prohibited

JSET E:::;ggfgggiztaal:ole output,full scale adju stment

L CL" 010:Level2,level3 TAux.controI OUT2 function selection:
171171 | all parameters not 0:out2 as cold/hot coherent control
ooy 1:out2 as PV transmi ssion output

editable I8¢
+ 4 2:out2 as SV transmission output



ll ADVANCED OPERATION

Manual/auto no disturbance switch

Constant temperature time alarm set

Press A/M key until MAN indicator lit to enter into manual mode.

The current SV value as shown is the output percentage,and PV value
is thedetected value. Use  and AV keys to revise the output
percentage level.

Press A/M again until MAN indicator goes off to enter into auto mode.
The SV value as shown displays the pre-set value,while PV displays
the detected value.

Itis a very practical alarm set.alarm mode is 9 and any alarm output can
set this function.

For example,set Al1 output as this function and RDI=9,RLI=30.whenPV
=SV,AL1 alarm light on(alarm relay no action)and controller immediately
began to count 30 minutes(AL1)later.constant temperature time set over
when alarm relay close.

Note:meaual/auto mode is switchable at any time,any condition.

Note:lItis usually applied in some system in which it is kept for a while
after heating to set temperaturel

Change input signal type

Soft start-up and ramp temperature raise function(optional)

Thermocouple(K,J,E, T,R ,S,B,N)and resistor(PT100)both have been
calibrated before outside fanctory,thus free switch between them is
accessible according to change both internal short joint position and
parameter set.

Handware part:Pull out the instrument circuit board. And there are pins
on main board to choose thermocouple or RTD input .

A i
RTD MA

TCRTD (K903, K904)
RTD Pt100 input pins point

PT

l L] E
RTD MA
TcRTD (K903, K904)
Thermocouple input pins point

For some situation requiring sot start-up and control temperature raise
speed,this can be reached through de-humidity and ramp parameter set.
Fox example.set5r£=50,L "0=15,-AP=60, £ "=1.After reopen the
instrument, it operates like this:in temperature below 50 degree,output
is fixed at 15%;when over 50 degree,controller temperature will raise
with speed 60 degree per second until PV=SV.

Software part :Enter Level3,and according to <<Signal input type table
>>to modify “INP” than change signal input change is realized.

Note:It usually is applied in hot runner system or situation in which too
high temperature can not be allowed.

SSR continuous control output(optional)

Transmitter output and communication function(optional)

Itis for further improving precision of the solid-state relays,phase/three
phase SCR zero control and achieving the function of continuous control
,shortening cycle of load control and output cycle,preventing current
meter swinging up and down,as well as improving temperature control
accuracy.

Press SET and 4 key,at the same time to enter LEVEL3,and then touch
SET key several times,to find CRL if which in “0” state,mean it doesnt
use the output function,and in “1” state means it operates;then,press
set key to find CCY mode(output set cycle,unit “seconds” ,setrange
50-250ms)

Controller can transmit PV value signal to recorder and data logger with
4-20mAsignal inrange(&rL, £~H).Two setisolated 4-20mA signal at
maximum can be allowed to transmit as signal isolator.

Communication is Rs485 joint point ang format Modbus RTU,directly
connecting PLC or human machine system

Note:When choosing single or three single SCR zero control instrument,
this function be added.if it is solid state controller,this function is optional




l RS485 COMMUNICATION

1. Protocol: Modbus RTU
2. Address:1~255
3. Function code: Read code(03) , Write code(06), Multiple write code(10)
4. Data length: Only 2 byte at each read/write command
5. Data format: Signed binary complement ; The value was x10.0 already, setting value must to x10.0 before write out.
6. Port parameter:
Baud rate: 9600,19200
Start bit: 1
Data bit: 8
Parity: None
Stop bit: 1
7 Verify method: CRC16
8:Message frame format: N=2

Address Function Code Data CRC
8 bit 8 bit Nx8 bit 16 bit
Example
Code 03 ( read setting SV=100.0):
Command Reply
Name Hexadecimal Name Hexadecimal
Address 01 Address 01
Function 03 Function 03
Starting address Hi 00 Byte count 02
Starting address Lo 08 Data Hi 03
No. of Registers Hi 00 Data Lo ES8
No. of Registers Lo 01 CRC Lo B8
CRC Lo 05 CRC Hi FA
CRC Hi C8

Code 06 ( write setting SV=100.0):

Command Reply
Name Hexadecimal Name Hexadecimal
Address 01 Address 01
Function 06 Function 06
Register address Hi 00 Register address Hi 00
Register addressLo 08 Register address Lo 08
Register value Hi 03 Register value Hi 03
Register value Lo E8 Register value Lo E8
CRC Lo 08 CRC Lo 08
CRC Hi B6 CRC Hi B6




Code 10 ( write setting SV=100.0):

Command Reply
Name Hexadecimal Name Hexadecimal
Address 01 Address 01
Function 10 Function 06
Starting address Hi 00 Starting address Hi 00
Starting address Lo 08 Starting address Lo 08
Quantity of Register Hi 00 Quantity of Register Hi 00
Quantity of Register Lo 01 Quantity of Register Lo 01
Byte count 02 CRC Lo 80
Register value Hi 03 CRC Hi 0B
Register value Lo E8
CRC Lo A7
CRC Hi A6
Parameters address table:
Command - Address - Write/Read
Hexadecimal Decimal
AM OOH 0 R/W
MV 02H 2 R/W
PV1 04H 4 R
PV2 06H 6 R
SV 08H 8 R/W
AL1 O0AH 10 R/W
AL2 0CH 12 R/W
AL3 OEH 14 R/W
R 10H 16 R/W
| 12H 18 R/W
D 14H 20 R/W
OuUL 16H 22 R/W
OUH 18H 24 R/W
LSP 1AH 26 R/W
UsSP 1CH 28 R/W
PVS 1EH 30 R/W
HY1 20H 32 R/W
HY2 22H 34 R/W
AD1 24H 36 R/W
AD2 26H 38 R/W
OouD 28H 40 R/W
INP 2AH 42 R/W

NOTE:

1. Write 0x0000 to AM let controller into manual control mode before write value to MV

2. Write 0x0000 to AM, the controller into manual control mode , write 0x0001(or not 0) can change mode to auto.
If read it, 0x0000 is controller in manual mode, else in auto mode

3. AD1,AD2, OUD, INP are one byte value and didn’'t need x10.0

4. INP range : 0~9

5. PV1, PV2 read only

6. Between the write command , must has 150mS interval time , even write to same address.

INP code table:






