ECONOMICAL 4-DIGIT DUAL-DISPLAY @
PID TEMPERATURE CONTROLLER

TX4 Series
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Thank you for choosing our Sinny product. Ordering Information

Please read and understand the instruction manual before using it.

For your safety, read and follow the below Safety considerations before using. For reference only, the actual product does not support all combinations.
For your safety, read and follow the considerations in the instruction manual, other
manuals and the Sinny website. _ _

Keep this instruction manual in a place where you can find it easily. T X4 0 @ e 9 6
The product specifications, dimensions, etc., are subject to change due to improvement or O Size
discontinuation without notice.

Follow the Sinny website for the latest information.

O Input type

:DINW48 X H48 mm T/R:TC (KEJNTSRB)
:DINW48 X H96 mm RTD (Pt100 Cu50)
:DINW96 X H48 mm

Safety Considerations :DINW 72 X H 72 mm
:DINW 96 X H96 mm

« Observe all 'Safety Considerations' for safe and proper operation to avoid hazards.
« A\ Accidents or dangers may occur under particular conditions. @ Control output © Power supply
W :Relay/SSRdrive 2 :100-240VAC/DC

A Warnings Failure to follow instructions may result in severe injury or death 4 :24VAC/DC

01. Fail-safe device must be installed when using the unit with machinery that may © Alarm outputs
cause severe injury or substantial economic loss.(e.g. nuclear power control, 1:Alarm1
medical equipment, ships, vehicles, railways, aircraft, combustion apparatus, 2 :Alarm1/2
safety equipment, crime/disaster prevention devices, etc.)

Failure to follow may result in personal injury, economic loss or fire.

02. Do not use the unit in flammable/explosive/corrosive gas, high humidity, direct
sunlight, radiant heat, vibration, impact or salinity environments. « Product « Instruction manual
Failure to follow may result in an explosion or fire.

03. Install on a device panel to use.

Failure to follow may result in fire or electric shock.

04. Do not connect, repair, or inspect the unit while the power is on. Speciﬁcations
Failure to follow may result in fire or electric shock.

05. Check 'Connections' before wiring. Power supply (@ 100-240VAC/DC @ 24VAC/DC
Failure to follow may result in fire. Allowable voltage range | 90% - 110% of power supply

06. Do not disassemble or modify the unit. Power consumption < 8VA
Failure to follow may result in fire or electric shock. TC KEJNTSRB

Input type
: RTD Pt100 Cu50
A\ Caution Failure to follow instructions may result in injury or product damage Display accuracy +0.5%

Product Components

« Bracket

h ing th i d rel. bl d Control Relay 250VAC~3A
01. When connecting the power input and relay output, use AWG 20 cable, an S o T

tighten the terminal screw with a tightening torque of 0.74 to 0.90 N m.

When connecting the sensor input and communication cable without dedicated
cable, use AWG 28 to 16 cable and tighten the terminal screw with a tightening
torque of 0.74 to 0.90 N m.

Alarm

output Relay AL1/2:250VAC~3A INO

Control type ON/OFF. PID

. . . i . . S li iod 100
Failure to follow this instruction may result in fire or malfunction due to contact failure. EHEEPET0 ms
. PR . . - i > i
02. Use the unit within the rated specifications. Rel?y life | Mechanical | =2,500,000 operations
. L . . cycle i i
Failure to follow this instruction may result in fire or product damage. v Electrical | 100,000 operations
03. Use a dry cloth to clean the unit, and do not use water or organic solvent. Dielectric strength Between all terminals and case: 3,000VAC ~ 50/60Hz for 1 min
Failure to follow this instruction may result in fire or electric shock. Vibration 0.75mm amplitude at frequency 5 to 55Hz ( for 1 min.)

04. Keep the product away from metal chips, dust, and wire residue, which flow ineachX, Y, and Z direction for 2 hours
into the unit. Insulation resistance >100MQ (500VDC === megger)

Failure to follow this instruction may result in fire or product damage. 42KV square shaped noise ( pulse width 1us)

Rolel Uity by noise simulator R-phase, S-phase

Cautions during Use Memory retention ~10 years(non-volatile semiconductor memory type)
Ambient temp. -10~50°C storage:-20 ~ 60°C (no freezing or condensation)
+ Follow in 'Cautions during Use". Otherwise, it may cause unexpected accidents. Ambient humi. 350~85%RH storage : 35%~85%RH (no freezing or condensation)
+ Check the polarity of the terminals before wiring the temperature sensor.
For the RTD, wire it as 3-wire type, using cables in same thickness and length.
For the thermocouple(TC), use the designated compensation wire for extending wire
« Keep away from high voltage lines or power lines to prevent inductive noise.
Ifinstalling the power line and input signal line closely, use a line filter or varistor at the
power line and a shielded wire at the input signal line.
Do not use equipment which generates strong magnetic force or high-frequency noise.
Install a power switch or circuit breaker in an easily accessible place for ON or OFF
the power.
After changing the input sensor, modify the value of the corresponding parameter.
Make a required space around the unit for the radiation of heat.
For accurate measurement, warm up over 20 min after turning on the power.
+ Do not connect unused terminals.
This unit can be used in the following environments.
- Indoors (in the environment condition rated in 'Specifications’)
- Altitude Max.2,000 m
- Pollution degree 2
- Installation category Il




Input Type and Using Range

The setting range of some parameters is limited when using the decimal point display.

Input type

Display

Decimal point

Using range (°C)

Using range (°F)

Thermocouple

v

1

-30 ~ 1300

-22 ~ 2372

0.1

-30.0~999.0

-22.0~999.0

E

1

-30~ 700

-22~1292

0.1

-30.0 ~ 700.0

-22.0~999.0

1

-30~900

-22 ~ 1652

0.1

-30.0 ~900.0

-22.0~999.0

1

-30 ~ 1000

-22~ 1832

0.1

-30.0~999.0

-22.0~999.0

1

-30 ~ 400

-22~ 1752

0.1

-30.0 ~ 400.0

-22.0~1752.0

1

0~1760

32 ~ 3200

0.1

0~1999.0

32.0~999.0

1

0~ 1750

32~ 3182

0.1

0~999.0

32.0~999.0

1

200 ~ 1800

392 ~ 3272

0.1

200.0 ~999.0

392.0 ~999.0

1

-200 ~ 650

-328 ~ 1202

0.1

-99.0 ~ 650.0

-99.9~999.0

1

-50 ~ 150

-58 ~ 302

0.1

-50.0 ~150.0

-58.0 ~ 302.0

H Bracket

Flathead screwdriver

Unit Descriptions Insert the unit into a panel, fasten the bracket by pushing with a flathead screwdriver

1.PVdisplay part (Green)
*RUN mode: Displays PV
(Present value)
« Setting mode : Displays
parameter name
2.SVdisplay part (Red)
* RUN mode : Displays SV
( Setting value)

« Setting mode : Displays
parameter setting value
3. Input key

Display
(@]
[(@],[@],|@] |Setting value control key

Connections
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4. Indicator

- B TX4-H/W/L
Display|

°C, °F [Temperature unit| Displays the unit

Name |Description
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TC
Sensor IN

AT Auto tuning
OUT  |Control output
AL1/2 |Alarm output

Flashes during auto-tuning every 1 sec

Turns ON when the control output is ON

o
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Turns ON when the alarm output is ON

9

5. PC loader port : For connecting the communication
converter (sold separately ).
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Description Treatment

The PVis higher than input range

Output
OFF
OFF

When PV is within the rated
input range, this display disappears

The PVis lower than input range

Dimensions
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+ Below is based on TX4-S Series , Unit: mm
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Crimp Terminal Specifications

« Unit: mm, Use the crimp terminal of follow shape

Fork crimp terminal Round crimp terminal




Initial Display When Power is ON

When power is supplied, after all display will flash for 1 sec,
Model name/Input type/Range is displayed sequentially and entered into RUN mode.

Display part | Model Input type

Range RUN mode

PV Bl Inf

300 HHHH

SV 23k ¥

-3 e

Parameters

| Al

FR

3sec.

SVsetting lgroup F 2 group

3group F 4.group

AL1 alarm temperature Input type

AL2 alarm temperature  Temperature unit

Decimal point

SV low limit
7

y
LL

IFL:I<—> IFLEI<—> IPlal F-H

Parameter group lock  Enter password

T
L

Initialization

N
Invalid return

SV high limit
oL

Control output

Control type

Suppressing overshooting  AL1 alarm operation

]

Input corrects  AL1 alarm return difference

[

AL2 alarm operation

AL2 alarm return difference

A

! RUN mode
Heating / Cooling selection

© 3sec. ® 3sec. © 3sec.

« Some parameters are activated /deactivated depending on the model or other parameters
Note 1: ALl alarm temperature [ A.{ ]« AL2 alarmtemperature [ AL 2] are displayed or hidden
dependingontheset of AL1alarm operation[Fd{] « AL2alarm operation [ Hdc']
Note 2 : The contents of the dotted line are displayed or hidden depending on the set of
Controltype[ P} o ]
« [@)] key: Save the SV setting/ Move to next item after saving / Retum to RUN mode after saving (=3s)
« Return to the RUN mode without saving when there is no key input for more than 30 seconds
+ Recommended parameter setting sequence : Parameter 2 group— Parameter 1 group—SV setting mode
+ Change the parameters of the Inputtype [ } #F']« Temperature unit[ Lk 1« Decimal point [ F' 1,
SVlowlimit[ 5L L ]« SVhighlimit [ 5L ],and " SV" settings will be initialised
« After restoring the factory settings :
1. All parameters will be restored to their initial values ( except Control output [ aifk])
2.The SV setting is restored to "100"

B Parameter 1 group [F-{]

Parameter Display | Default
ALL alarm temperature | AL { 10

AL2 alarm temperature | AL 10
Auto tuning Ak OFF

Proportional band P

Setting range| Description
Fullrange

For setting the AL1 alarm temperature
Fullrange Forsetting the AL2 alarm temperature
ON or OFF OFF: Stop, ON: Execution

- The Proportional band of PID control(°C/°F)
0.1~999.9 | recommended get from auto-tuning
The Integral time of PID control(sec.)
recommended get from auto-tuning
The Derivative time of PID control(sec.)
recommended get from auto-tuning

Integral time ) 0~9999

Derivative time 0~9999

The PID control cycle suggests the 20s for Relay

Control cycle 1~100 outputand 2s for SSR output.

For suppress overshooting of PID control,

it recommended getting from auto-tuning,
For ON/OFF control, set the interval data
between ON and OFF.

The controller has no error for correct errors
occurring in external inputs.

Suppressing overshooting 1~100

ON/OFF return value 1~999

Input corrects -99~999

B Parameter 2 group [F- 7]

Parameter Display | Default ‘ Setting range | Description

Input type il Referto 'Input Type and Using Range’

Temperature unit | Lnk °C °Cor°F Settemperature unit (°C/ °F)
Decimal point 0 Oorl Set decimal places

SV low limit Low limit of the sensor type | Limit the lower of the SV
SV high limit High limit of the sensor type | Limit the higher of the SV

Control output selection
Control output RLY RLYorSSR RLY is Relay outputs, SSRis SSR outputs

Control type selection
ON or OFF | i piB control, OFF is ON/OFF control

~ 12 alarm types selection
0~16 Refer to'Alam operation’

Control type ON

AL alarm operation 1

Difference needed to return to a non-alarm
state forthe ALL

12 alarm types selection
0~16 Refer to'Alam operation’

ALlalarm N
return difference 0.4 0~100

AL2 alarm operation d 0

AL2 alarm
return difference

Heating/Cooling
selection HET

- Difference needed to return to a non-alarm
0.4 0-100 state forthe AL2

HET or COL | HET isthe heatingmode; COL is the cooling mode

B Parameter 3 group [F- 7]

Parameter Display | Default

Setting range Description

0Unlock

1LlockP-3

2 Lock P-3,P-2

3 Lock P-3,P-2,P-1

4 Lock P-3,P-2,P-1,SV setting

Parameter
group lock

Function Description

H Auto-tuning RUN/STOP

PID control auto-tuning measures the thermal characteristics and thermal response
speed of various control objects in the temperature controller itself .

During Auto-tuning operation, the indicator 'AT' flashes every 1 second.

After Auto-tuning ends, the indicator 'AT' turns OFF, and Auto-tuning [Rk] is setas OFF
automatically.

Atthe auto-tuning time, the heating system shall work, and the PVis lower than SV.
Auto-tuning [AL] will show when the Control type [ d] codeis "an".

"HHHK"/"LLLL" error occurs, the auto-tuning will be automatically interrupted.

When the auto-tuninginterrupt, the parametersof #. ;. d. Ar will not be modified.
Afterauto-tuning ends, the AT indicator stops flashing,each . }. d. A~ valueissaved
automatically, and back to the RUN mode, workinginthenew £ ) 4. R- parameters.

H PID Control

For PID control, proportional control (P) operates smooth control without vibration,
automatically corrects offset with integral action (1),

and speeds up response to disturbance with differential action(D),

It shows excellent control results even for control targets with delay time.

* Proportional control (P) : Smooth control without vibration
+ Integral action () : Automatically correct offset
« Differential action (D) : Fast response to disturbances

@ Proportional band

The proportional band is the temperature range where PV (present value) is to be
controlled by adjusting the ON/OFF ratio during the proportional period (T).

Temp.

N

Starting proportional Lowest level of
control cycle proportional band

Time

Output TITiTiT T

T 11 [ [ JEEme

OF

If the proportional band width is increased, the time for the PV to reach the SV becomes more longer,
and the offset becomes larger because the control output starts ON and OFF at a lower or
higher temperature.

Ifthe proportional band width is made small, the time for the PV to reach the SVis short,
and the offsetis small. Butvibration is easy to occur because the control output starts
ON and OFF operations close to the SV.

Temp. Narrow proportional band
/ (Vibration occurs)
Offset

SV

S wide proportional band

(Offsetincreases) Time




® Integraltime
Integral action automatically corrects the offset caused by proportional control to keep the SV stable.

Integral time is the unitindicating the strength of the integral operation. It is the time when the MV
of the constant deviation and the MV by the proportional operation are same.

Ifthe integral time is shortened, the correction operation becomes stronger, and the offset can be
removed within a short time, but it causes vibration.

Iftheintegral timeislong, the correction operation becomes weak, and it takes a long time to
eliminate the offset.

Temp. Temp.

l AL1Alarm Operation

set
value

Alarm operation

Positive alarm value
(AlL)

Negative alarm value
(-Al1)

Deviation alarm/
absolute value alarm

0

OFF

Not used

1

High-limit alarm

—| ALL
ON

— -ALL
ON ON

SV

Deviation alarm

Low-limit alarm

—| -ALL
ON ON

SV
—| ALL
ON "_
SV

SV

Deviation alarm

High/low-limit
reversealarm

—| ALL | ALL |e—

Always OFF

Deviation alarm

Offset ; e
Ashort integral time is set
I / 22l

SVi

. . ALL |e—
High/low-limit N

alarm v
ALL
ON

0
‘ALI‘

ON | ON |
0

SV AN\ Deviation alarm

Integral action () Always ON

Proportional control '\ A long integral time is set Absolute value

high-limit alarm Absolute value alarm

Time Time

Absolute value
low-limit alarm

OFF Not used

Standby high-limit — A }‘;
alarm S‘V N

Standby low-limit Tﬂ ALL “—

alarm =

—s| ALL | ALL |a—
SV

—| ALL | ALL |a=—

ON ON
S\

v
‘ ALL }7
ON
0
AL
ON [ ON
0

Absolute value alarm

Derivative time

The differential action adjusts the manipulated variable in proportion to the slope of the temperature
change, quickly responding to sudden temperature changes due to disturbance and stabilising the
control within a short time.

Deviation alarm

Derivative time is the unit for the strength of the derivative action. It is the time when the MV Deviation alarm

of differential and the MV by proportional control are same.

Standby high/low-limit

reverse alarm Deviation alarm

Ifthe derivative timeis shortened, the correction action to the disturbance temperature is Always OFF

weakened, and the response to the sudden temperature change is slowed, but overshoot
doesnotoccur.

Standby high/low-limit

Deviation alarm
alarm

Always ON

Standby absolute value

[f the derivative timeis long, the correction action for the disturbance temperature becomes tandby.
high-limit alarm

stronger, and overshoot is easy to occur.

Absolute value alarm

Standby absolute value

lowlimit alarm Absolute value alarm

Differential action Temp.

/\// SV

External disturbance

Temp.T Along derivative time is set

NY

H AL2 Alarm Operation

A short derivative time is set Sameas ALl alarm type, Initial value is"0".

Time ® Deviation Alarm

Used when you want to create a linkage with the SV.
The alarm action point changes in response to the change of SV.

Time

Il ON/OFF Return Value
Set the interval data between the ON and OFF of the ON/OFF control.

By the differential value Link

\{ Alarm action point
sV t — Setwith Alarm differential value

ON/OFF return value [ aH ] will show, when the Controltype [ Pd Jis" aFF ".

If the return difference is too small, the control output may become unstable due to external

interferences. ©® Absolute Value Alarm

Used when no required linkage with the SV.

User temperature (absolute value)
Set alarm action points

Fixed

v
Alarm action point — Setwith alarm temperature (absolute value).

ONJOFF 7
refurn value
ol |

A
SV
@ Standby Function
The attached standby function means that when power is on, even if currently in an alarm condition,

itisignored and always OFF. When the temperature enters the non-alarm range, the attached standby
mode ends.

B Input corrects
The controller itself has no error, for correct errors occurring in external inputs.

The input correct function can be mainly used when the sensor cannot be directly attached to the
control object to be measured, or when the temperature difference between the location where the
sensor is attached and the location to be measured is corrected.

Example) Alarm type: Standby low-limit alarm

o

Example) When the actual temperature is 80°C, and the displayed temperature of the thermostat Alarm value Alarm return difference

is 78°C, set Input correct [EL ]: Bfi¢ and the display temperature is 80°C. PV

HHHH or LLLLis displayed when the input correction result value, PV, is out of the range
for each input sensor.

Release standby

Alarm (standby)

' [ I s E
B Shortcut Key Alarm (without standby)

Shortcut key

parameters Dispaly

Description

l AL1Alarm Return Difference

Difference needed to return to a non-alarm state.

- - Operation Auto-tuning,

continue to press (@) for 3 sec. again to stop.

35

Example) ALl alarmtemperature[AL {]issetto 120,AL1alarm returnvalue [AH {]is 20,
the alarmis ON when the temperature reach 120°C, and the alarm is OFF when the temperature
is less than 100°C.

* Range:0~100°C
« Initialvalue:0.4°C

AT indicator flashes every 1 sec

Enter Manual mode, modify output (P00-P100)
by (@) and (@) keys, press @) key once

to exit manual mode and return to RUN mode.

3s
Absolute value high-limit alarm

OFF ON

Control output change, L. 4 is Relay outputs, Re‘f#ﬁ‘fﬂm

55r isSSRoutputs. AR

[@)+(@) 35

Temp.
Alarm action point

l Parameter Reset

Holdon @ + (@ for 3swillenter P-4 ;
After putting the password 911, enter the initialisation settings [ - £5 .

H AL2 Alarm Return Difference

Same as AL2 Alarm Return Difference, Initial value is "0.4".

Ifthe selectionis"ng ", itwill return; ifitis "¥F5", all parameters areinitialised.

+ Controloutput [ atik ] won't beinitialised.

ZHEJIANG SINNY ELECTRIC CO., LTD.
No.8 Changsheng Road, Liushi Town, Yueqing City, Zhejiang Province, China
www.sinny.com | Mail : sinny@sinny.com
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