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Thank you for choosing our Autonics product.
Please read the following safety considerations before use.

Refrigeration Temperature Controller

IN TION MA

(w] Safety Considerations

X Please observe all safety considerations for safe and proper product operation to avoid hazards.

X Safety considerations are categorized as follows.
AWaming Failure to follow these instructions may result in serious injury or death.

ACaution Failure to follow these instructions may result in personal injury or product damage.

X The symbols used on the product and instruction manual represent the following
symbol represents caution due to special circumstances in which hazards may occur.

[ A warning

or

loss. (e.g.

1. Fail-safe dewce must be installed when using the unit with machinery that may cause serious injury

railways, aircraft,

power control, dical

K it, ships,
1 apparatus, safety equipment, cnmeldlsaster prevention devices, etc.)
Failure to follow this instruction may result in fire, personal injury, or economic loss.
2. Install on a device panel to use.
Failure to follow this instruction may result in electric shock or fire.
3. Do not connect, repair, or inspect the unit while connected to a power source.
Failure to follow this instruction may result in electric shock or fire.
4. Check 'Connections’ before wiring.
Failure to follow this instruction may result in fire.
5. Do not disassemble or modify the unit.
Failure to follow this instruction may result in electric shock or fire.

(m] Specifications
O TF3 Series

(m] Connections

Model TF31-01000] [TF33-101CH )
Number of channels 1CH \3CH

Power [AC power 100-240VAC~ 50/60Hz

supply \AC/DC power [24VAC~ 50/60Hz, 12-24VDC—

Allowable voltage range {90 to 110% of rated voltage

Power \AC power Max. 8VA (100-240VAC~ 50/60Hz)

consumption [AC/DC power [Max. 5VA (24VAC~ 50/60Hz), Max. 3W (12-24VDC—)

e TF31-1LIG e TF31L 1A e TF31{ [ H
COMP OUT DEFOUT  AUXOUT COMPOUT ~ DEFOUT  AUXOUT
COMP OUT 250VAC 5A  250VAC 10A 250VAC 5A 250VAC 16A  250VAC 10A 250VAC 5A
250VAC 20A RESISTIVE RESIS)J'IVE RESISJIVE RESISTIVE RESI§]’IVE RESISJIVE
RESISTIVE LOAD LOAD

Rl --éﬂ-@-g- HHla;

Display method 7 Segment LED method (red)

Character size (WxH) 9.4x19.3mm
Input type INTC 5kQ/10kQ

|RTD DPt100Q [—
Sampling period 500ms

Display accuracy +At room temp. (23°C+5°C): +1°C+1 digit
Compressor (COMP)|250VAC~ 5A 1a, 16A 1c, 20A 1a
Defrost (DEF) 250VAC~ 10A 1a

Auxiliary (AUX)  [250VAC~ 5A 1a

Communication output —

*Out of room temp. range: +2°C+1 digit

Control
output

RS485 communication output

(Modbus RTU)

Contact input: ON Max. 1kQ , OFF Min. 100kQ

No contact input: ON residual voltage: Max. 1V, OFF leakage current: Max. 1mA,
outflow current: 4pA

ON/OFF control

Digital input

Control method

o @ﬁ@ﬁ;;

!iﬁﬁﬁgﬁuu

HHEE

NTC 5K/10K ALJ NTC 5K/10K T; @T NTC 5K/10K _ +
100 240VAC 50/60H; 0240 s o020
z, 100-240VAC 50/60Hz, 100-240VAC 50/60Hz,
DPt100 i I 24VAC 50/60Hz, DPt100 I I 24VAC 50/60Hz, DPt100 I I 24VAC 50/60Hz,

SENSOR DIGITAL INPUT 12-24VDC SENSOR (s Tal INPUT 12-24VDC SENSOR DIGITAL INPUT 12-24VDC
e TF33{1[A{] e TF33-L ][ H{]

COMP OUT DEFOUT  AUXOUT COMP OUT DEFOUT  AUXOUT

250VAC 5A  250VAC 10A 250VAC 5A 250VAC 16A  250VAC 10A 250VAC 5A

RESISTIVE  RESISTIVE RESI%]’ IVE RESISTIVE RES|§I|VE RES|§I|VE

LOAD

LOAD

LOA
S1 S2 S3 COM

LIEIGIE]

X Use crimp terminals of size specified below.

Memory retention
Insulation resistance
Dielectric |AC power

Approx. 10 years (non-volatile memory method)
Min. 100MQ (at 500VDC megger)
3000VAC 50/60Hz for 1 min (between all terminals and case, power and input circuit)

strength \AC/DC power [1000VAC 50/60Hz for 1 min (between all terminals and case, power and input circuit)
Noise resistance Square-wave noise by the noise simulator (pulse width: 1us) +2kV R-phase and S-phase
Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours
Environmem‘Ambiem temp. |-10 to 50°C, storage: -20 to 60°C

\Ambient humi. |35 to 85%RH, storage: 35 to 85%RH
Accessories Bracket: 2, NTC sensor (5kQ): 1
Protection structure I1P65 (front case)
Approval C€ @uuC
Weight™' Approx. 2079 (approx. 105g)

© Remote display unit [TFD, sold separately]
Model TFD-3 [TFD-5

Power supply  |3.3VDC

Power consumption|Max. 1W

Display method |7 Segment LED method (red)
Comm. method [Serial (TTL Level), Half duplex

1.5mm amplitude at frequency of 10 to 55Hz
(for 1 min) in each X, Y, Z direction for 2 hours
Enviorn- \Ambient temp. |-10 to 50°C, storage: -20 to 60°C

ment  [Ambient humi. |35 to 85%RH, storage: 35 to 85%RH
Protection structure |IP67

Vibration

[ A caution

for the relay outputl.

1. When connecting the power, communucation input and relay output, use AWG 28~12 cable and
tighten the terminal screw with a tightening torque of 0.4N-m for the power, communucation input
teminal, and use AWG 28~12 cable and tighten the terminal screw with a tightening torque of 0.5N-m

When connecting the sensor input cable without dedicated cable, use AWG 30~14 cable and tighten
the terminal screw with a tightening torque of 0.2N-m.
Failure to follow this instruction may result in fire or malfunction due to contact failure.
2. Use the unit within the rated specifications.
Failure to follow this instruction may result in fire or product damage.
3. Use dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in electrlc shock or fire.
4. Do not use the unit in the place where fl p
radiant heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in fire or explosion.
5. Keep metal chip, dust, and wire residue from flowing into the unit.
Failure to follow this instruction may result in fire or product damage.

ive/corrosive gas, humidity, direct sunlight,

Comm. cycle  |100ms Approval CEC
Cable @2.5mm, 3m \@2 5mm, 5m __[Weight™ Approx. 77g (approx. 48g)

1. The weight includes packaglng The weight in parentheses is for unit only. The weight is varied by model option.
X Environment resistance is rated at no freezing or condensation.

Hysteresis 0.51t0 5.0°C, 2 to 10°F variable [:] D E:] i L D [:
Compressor 5A 1a |Mechanical: 5,000,000 operations, Electrical: 50,000 operations (250VAC 5A) A+
Relay (COMP) 16A 1c |Mechanical: 20,000,000 operations, Electrical: 30,000 operations (250VAC 16A) NTC 5K/1M0K I SYNCHXR;ONIZE SOURCE NTC 5K/10KI I
life 20A 1a |Mechanical: 10,000,000 operations, Electrical: 100,000 operations (250VAC 20A) SENSOR L9 IRS485 100-240VAC 50/60Hz, SENSOR &9
cycle |Defrost (DEF) Mechanical: 20,000,000 operations, Electrical: 100,000 operations (250VAC 10A) DIGITAL INPUT 24VAC 50/60Hz, DIGITAL INPUT
Auxiliary (AUX) _|Mechanical: 5,000,000 operations, Electrical: 50,000 operations (250VAC 5A) 12-24vDC

% 1: Only for compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF3[-2[1["HJ), compressor+
defrost+auxiliary (alarm/evaporator-fan) output model(TF3[-3[1[H ).
%2: Only for compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[-3[1[H]).

%3: Only for synchronize defrost function model (TF33{1[JA-S), or RS485 communication model (TF33L1JA-T/A).

S1 S2 S3 COM a |
Abiajelld !! Fo=
<Crimp terminal> (unit: mm)
_ A Terminal number a b c
SOURCE General 1to4 |4t06 Max. 1.7 |Max. 3.7
100-240VAC 50/60Hz, TF3LHILH |5t010 [6t08 Max. 2.3 |Max. 4.5
LA SU/EOHz, TFa i (5106 [6 Max. 1.9 |Max. 4.0
7t010 |6to08 Max. 2.3 |Max. 4.5
TFICH G |6to7 6to8 Max. 2.3 |Max. 4.5
General 11t012 |6 Max. 1.9 |Max. 4.0

(@] Ordering Information

(m] Part Description

1. Present value (PV) display component (red):
RUN mode: Displays present value (PV).

Setting mode: Displays parameter and setting value.
Deviation indicator (m: green, V/A: red):
Displays deviation of present value (PV) based on
setting value (SV).

PV deviation
temperature
More than 1.8°C | A indicator turns ON
Within +1.8°C |l indicator turns ON
Less than -1.8°C| V¥ indicator turns ON
Compressor (COMP) output indicator (green):
Turns ON for compressor output. In case of
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Deviation display

i

(=] Dimensions

O TF3 Series (unit: mm)
‘ 77 5.5 74.3
EA oy P ‘ —1 —] D
E(E(] " o
mld == « 3 m X
m \/ DG o UQU'F @
naales 00 TE
® NTC sensor (5kQ) AWG22 ® Bracket
© TPE lead wire 2
= <t
Soldering 46
3 D —— 28 %
F )] <
077
Max. 15 ot iFd
239
200050
O TFD (sold separately)  Panel cut-out
) 52 3 12 [ ‘ ‘
o \ | \g
i
5 O || E? . 1] e
v U U ) N L] (unit: mm)
B = -
— @2.5, Series Size | A B c D
3m or 5m TF3 Min. 100 ™' |Min. 55 |70.3%%" [28.2'%°
TFD Min. 65 |Min. 40 |45.7%° |25.4%°

1. When connecting remote display unit (TFD),
or SCM-US, Min. 120

[w] Comprehensive Device Management Program
[DAQMaster]

DAQMaster is comprehensive device management program. It is available for parameter setting, monitoring ,
and user parameter group setting, parameter mask setting for only TF3 Series. DAQMaster can be downloaded
from our web site at www.autonics.com.

ltem Minimum specifications

System IBM PC compatible computer with Pentium 11l or above
Operations  |Windows 98/NT/XP/Vista/7/8/10

Memory 256MB+

Hard disk 1GB+ of available hard disk space

VGA Resolution: 1024x768 or higher

Others RS232C serial port (9-pin), USB port

(] Parameter Mask

This function is able to hide unnecessary parameters to user environment or less frequently used parameters in
parameter group. You can set this in the comprehensive device management program (DAQmaster).

Masked parameters are only not displayed. The setting value of masked parameters are applied.

For more information, refer to DAQMaster user manual.

Visit our web site (www.autonics.com) to download DAQmaster program and the user manual.

[ PAi tacp] sepe[ 53 ubr o]
[ PAI tacp] s utr]-

The above is masking input sensor 3 selection [53], temperature unit [t ] of parameter 1 group for 3CH input
model (TF33<I01CH).

Before applying mask

After applying mask

(m] Remote Display Unit (TFD) [sold separately]

Remote display unit (TFD) displays current temperature or output status
of TF3 at remote place. TFD cable is TFD-3: 3m, TFD-5: 5m.

Connect the phone-jack of remote display unit (TFD) to the data loader
port of TF3. This unit is dedicated for TF3 Series and it does not directly
communicate with upper devices (PC, PLC, etc.)

If TFD communication with TF3 error occurs, TFD flashes display
component for 1 sec. Check the connection with TF3.

XWhen connecting TFD to the data loader port of TF3, you cannot connect Autonics SCM-US (USB to Serial
converter, sold separately) for communication. Use SCM-US48I(USB to RS485 converter, sold separately),
SCM-38I(RS232C to RS485 converter, sold separately).

(w] Parameter User Group [FPAU

This function is able to set the frequently used parameters to the user parameter group. You can quickly and
easily set parameter settings. User parameter group can have up to 30 parameters in the comprehensive device
management program (DAQMaster).

For more information, refer to the DAQMaster user manual.

Visit our web site (www.autonics.com) to download the DAQMaster program and the user manual.

PRS |

[ PAUL»[ PRI
v
[ dst > Hys}»[ aHaf»{ dEF [ dEe > Any]

The above is setting user parameter group in the DAQMaster with delay display period [d5. ] of parameter 1
group, hysteresis [H45], night mode hysteresis [~.H4] of parameter 2 group, defrost method [JE F ], defrost time
[dE ] of parameter 3 group, alarm output hysteresis [AHY] of parameter 4 group.

- compressor protection operation and output does not
@ mm 3 E No-mark | No option turn %N, it ﬂfshes_ P P
S Synchronize defrost % % When operating compressor continuously, it turns ON
T RS485 communication U 1\2 for 2 sec, and turns OFF for 1 sec.
*3 N
Rx3 RTC (real time (.:Ioc.k) - 4. Defrost (DEF) output indicator (green):
A RS485 communication+RTC (real time clock) Turns ON for defrost output. Flashes for defrost delay operation.
Compressor - Turns ON for 2 sec and OFF for 1 sec for manual defrost or Power ON defrost.
load capacity G Compressor 20A 1a contact 5. Evaporator-fan (FAN) output indicator (green):
A Compressor 5A 1a contact Turns ON for evaporator-fan output. Flashes for delay operation of evaporator-fan output.
H c 16A 1 tact 6. Auxiliary (AUX) output indicator (green):
ompressor ¢ contac Turns ON for alarm output. Flashes for delay operation of alarm output.
7. Unit indicator (red) : Displays temperature unit set at temperature unit [Unt ] of parameter 1 group.
Power supply ‘ 1 ‘24VAC 50/60Hz, 12-24VDC 8. © (MODE) key: Used for entering parameter setting group, returning RUN mode, moving parameter or saving SV.
\4 \ 100-240VAC 50/60Hz 9.[A] (AUX) key : Used for entering SV setting group or changing setting value.
Hold the key over 3 sec to select active/inactive auxiliary output in RUN mode.
1CH [1 |Compressor output 10. [Y] (DEF) key: Used for entering SV setting group or changing setting value.
c +Defrost or Auxilia Hold the key over 3 sec to execute/stop manual defrost in RUN mode.
Output ompressor uxiliary 11. [] (COMP) key :Used for entering SV setting group, changing setting value, moving digits.
1CH, (alarm/evaporator-fan) output Hold the key over 3 sec to active/inactive compressor output in RUN mode.
3CH Compressor+Defrost+Auxiliary When buzzer alarm occurs, press the key once to stop the sound. (Only for 3CH input,
3 (alarm/evaporator-fan) output compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF33-3[1H")) supports buzzer.
Buzzer [b4 ] of parameter 1 group is set as [on])
Number of input channels i iqital i 12. Data loader port:
P ! 1CH |.nput (NTC or RTD) [temperature+digftal input (DI)] It is for displaying TF3 data at remote display unit (TFD) by connecting phone-jack. In other case, for
3_CH input (NTC) connecting Autonics SCM-US (USB/Serial converter, sold separately), it is a PC loader port of serial
3 [inlet temperature+defrost temperature+ communication for parameter setting or monitoring by PC.
outlet temperature or digital input (DI)]
Digits - e (m] Input Type and Temperature Range
igit
Item ‘ (3 dighy Input type Decimal point | Display method | Temperature range (°C) | Temperature range (°F)
}TF ‘Refrigeration Temperature Controller 1 nSH -40 to 99 -40to 212
% 1: Only for 1CH input, compressor output model (TF31-1]G). NTC 5kQ 40 to 20 -40 to -20
%2: Only for 3CH input model (TF33-1JHJ). Option function is varied by compressor load capacity and contact. 0.1 nSL :19 S;)t_o 29.9 -19.9 t0 99.9
" " RS485 Thermistor ) ) 100 to 212
Option function . . c
Synchronize RS485 . communi- . (NTC) 1 nIH -40 to 99 -40to 212
Compressor . - RTC function N No option
presso defrost function |communication cation+RTC -40 to -20
load capacity & contac functi NTC 10kQ -40 to -20
unction 0.1 n il 19.9 0 99.9 -19.9 t0 99.9
Compressor 5A 1a ) e _ [ _ ) ) 100 to 212
contact (TF33LJ[0A-S) | (TF33LIA-T) (TF33-30A-A) 1 dPH -99 to 99 -148 to 212
Compressor 16A 1c ) ) RTD*' DPt 100Q , -99 to -20
contact - (TF333 HR) | (TF33L10H) o1 dpL 19.91099.9° 14810 212

supports buzzer.

X The above specifications are subject to
% Be sure to follow cautions written in the instruction manual, user manual and the technical
descriptions (catalog, homepage).

hange and some models may be di

%3: Except compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF33-2J["H")
% Only for 3CH input, compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF33-3[1[H ")

inued without notice.

XTF3 Series displays only 3 digits. If PV decimal number of shaded temperature range is out of 3 digit,
TF3 does not display the numbers below decimal point. You can check it at the comprehensive device
management program (DAQMaster) by communicating via PC.
% 1: Only for 1CH input model (TF31-J10]).
X2: If PV with "-" sign is over 3 digits (e.g.: -99.9), the numbers below decimal point does not display. You can
check it at the comprehensive device management program (DAQMaster) by communicating via PC.

[m] SV Settings

You can set the temperature to control with
Set range is within SV low-limit value [ 5u] to SV
E.g.) In case of changing SV from 19°C to 10°C

gh-limit value [H5u].

Autonics

Press any key among [« in RUN
mode to enter into SV setting mode.
Last digit (10° digit) on SV display part flashes.

Press [] key to move digit.
(10°— 10" 102>10°— 10°)

Autonics

Autonics

Press © (MODE) key to save the set value.
If there is no additional key operations in 3 sec,
the changed SV is automatically saved.

Press [¥], [Al key to raise
or lower the set value. (9 — 0)

(@] Virtual Temperature Rate [ut.r]
(only for 3CH input model: TF33{ 1 ][4

In case of 3CH input model (TF33-JJ[]), input sensor 3 selection [53] of parameter 1 group is set as outlet
temperature [£ 5]. You can set virtual temperature rate.

If the temperature of inlet and outlet is significantly different at freezer, virtual temperature helps to control
temperature efficiently.

Virtual temperature is designated by the rate of input sensor 1 (inlet temperature) and input sensor 3 (outlet
temperature). There is virtual temperature calculation formula.

[{100-virtual temperature rate} x input sensor 1 temperature]
+ [virtual temperature rate x input sensor 2 temperature]
100

If virtual temperature rate [ut.r ] is set as [0], virtual temperature (PV)= input sensor 1.
If virtual temperature rate [ut.r ] is set as [ {00], virtual temperature (PV)= input sensor 3

Virtual temperature (PV)=

E.g.) If inlet temperature of input sensor 1 is 0°C, and outlet temperature of input sensor 3 is 10°C,
set virtual temperature rate [ut.r ] as [50] and virtual temperature is 5°C to control temperature.
[{100-50}x0]+ [50x10]
100
Setting range of virtual temperature rate: 0 to 100 (%)

5=

(w] Display Selection [£F.t]
(only for 3CH input model: TF33{ ] 1[{])

You can select input sensor to display at present value (PV) display component in RUN mode.

Parameter | Description
51 |Displays PV of input sensor 1 (inlet temperature).

52 |Displays PV of input sensor 2 (defrost temperature).
53 |Displays PV of input sensor 3 (outlet temperature).
u5 | Displays virtual temperature.




(] Parameter Group (m] Alarm (except 1CH, compressor output model: TF31-1C1(1) (m] Parameter Reset

"i RUN mode \4‘

Set both alarm operation and alarm option by combining. Alarm function is available for compressor+defrost or Hold +[A] keys for 5 sec to reset all parameters in memory to default value.
Press any key among ° ©3sec auxiliary (alarm/evaporator-fan) output model (TF3-2L][-)). Also defrost/auxiliary output [5.dA] of parameter Set [ ni ] parameter to [4E 5] to reset all parameters.
& once 1 group should be set as auxiliary [l/5], and auxiliary output [il/5] should be set as alarm [ALA]. In case password function is ON, it is required to enter valid password to reset parameters.
. In case of compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3-3[1H ), auxiliary output Password is also reset
ps X1 [AU5] of parameter 1 group should be set as alarm [AL A ]. .
When PW is valid When PW is valid When PW is valid -'\;IAI:rmNoperatlon EL 1 t = X I-:: alarm output hysteresis [RHY] E Error Dlsplay
; lode |Name arm operation escription
- - - : P a Flashing in turn | Description Troubleshooting
SV setting Display selection Parameter user group Parameter 1 group Parameter 2 group Parameter 3 group Parameter 4 group Parameter 5 group ofF |— - No alarm output. %z - - — -
5ol [9PE] [PAUIX2 PR 1] [PR2] PA3] PAY] [PAS] oN ? Wy OFF 'H? oN If deviation between present value Er[] —oPn |When input sensor is break or sensor is disconnected. | Check input sensor status.
. ; ! Deviation A ; s hi If the measured temperature of the dedicated
Saved automaticall ! S S S S : . " . " PV) and setting value (SV) is higher N P c
agg% :gcoma ically o) ) ) 1) © Atd |high, low- P_V -19 C S_V 9 C PV20°C Ehan) high-limit gr Iow-lirEwit 3eviat?on ErlMeotit sensor is lower than low-limit temperature among
< k. k. Y 4 k. Y limit alarm High-limit deviation [ALH]: Set as 20, SV, alarm output turns ON temperature setting range. It clears when input is within the
Monitoring time [0t ] ‘ User parameter 0 ‘ ‘ Input type [ nk] ‘ ‘Comp. output mode [oFE] ‘ ‘Defrost method & operation [dEF]‘ ‘Alarm operation mode [AL ] ‘ ‘ Current hour [CUH] ‘ Al tion [7LL] Low-limit deviation L. |: Set as 10 : » If the measured temperature of the dedicated display range.
eAlarm option [AL. Er[T"HHH sensor is higher than high-limit temperature amon
< ©1.5 sec +@ ©15sec|g ©15sec | © 1.5 sec | Q@ 15sec | @15sec |g ©@1.5sec |g Mode |Name Description " temperaturegsetting range. P 9
Max. value [HPF] ‘ Input sensor 2 ON/OFF [52] ‘ ‘ Hysteresis [H45] ‘ ‘ Defrost cycle [d! n] ‘ ‘Alarm option [ALE] ‘ ‘Current minute [CUA] ‘ ALA |Standard ali:m Ifitis an alarm condition, alarm output s ON. If tis a clear alarm condition, alarm output is OFF. Even though input sensor is normal, freezer tCr]he:fom;J'r{er]ssor andtholdf 3
User p 11029 ALy |Alarm latch If it is an alarm condition, alarm output is ON and maintains ON status. ErrolbA temperature does not change over 1.0°C (1.8°F) e A I" ey ?1 e sartn‘e "T;ﬁ, o{h
‘Min. value [LPE] ‘ ‘ Input sensor 3 selection [53]‘ ‘Offset [oF5] ‘ ‘Real-timedefrost cycle [~.d! ] ‘ ‘Alarrn high-limit deviation [ALH] ‘ ‘Digital input [d! ] ‘ Standby First alarm condition is ignored and from second alarm condition, standard alarm operates. during loop break alarm monitoring time [ 5A]. Z(ejz-qu:tZ?';ge en input is within the
e " s st e When power is supplied and it is an alarm condition, this first alarm condition is ignored and — - n — - -
) [ Virtual temperature rate [ut.-]] | [SV.high-limit [H5.] | Esjrllt;n:‘e‘ ]defrost cycle 1: Alarm low-limit deviation [AL.t | me:)Onpitg:ienagkt;Lae"F o AL |sequence 1 from thpe second a{’aprm condition, standard alarm operates, 9 %1: [Jindicates input sensor number of error display priority which occurs error.
x — . 1 ’ cority: Er 1 (i o ) .
© 1.5 sec ‘Temperature unit [Unk] ‘ ‘ SV low-limit [L 5u] ‘ Alarm hysteresis [RHY] Alarm latch and | If it is an alarm condition, it operates both alarm latch and standby sequence. When power is Error display priority: Er (mgut lﬂensor 1)‘ £re E(Input sensor 2)— £r 3 (input sensor 3)—
- . - - Real-time defrost cycle 1: - Comm. address [Adr ] ALg |standby supplied and it is an alarm condition, this first alarm condition is ignored and from the second e X e .(VI ual tempera ure) — Err
‘Input correction 1 [} b. 1] ‘ ‘nght mode [rAd] ‘ min [dn 1] Alarm ON delay time [on] m sequence 1 alarm condition, alarm latch operates. %2: Eru (virtual temperature) is not applicable.
_omm, spee
‘ Input correction 2 [| 2] ‘ ‘ Night mode SV correction [n5u] ‘ : Alarm OFF delay time [Aof ] peed [bP5] Standb First alarm condition is ignored and from second alarm condition, standard alarm operates. [E Factory Defau |t
i Comm. parity bit [P k] ALE se uenyce Py When re-applied standby sequence™ and if it is alarm condition, alarm output does not turn A
[Input correction 3 53] | |[Night mode hysteresis [#4]] | [Real-time defrost cycle 8: External alarm delay time [EAd] q ON. After clearing alarm condition, standard alarm operates. o SV setting [5u] ® Parameter 0 group
Comm. stop bit [SE P TR
‘ Delay display period [d5t ] ‘ ‘ Night mode offset [naF ] ‘ hour [4HB] Alarm output method [An ] p bit [5EP] Alarm latch and Basic operation is same as alarm latch and standby sequence 1. It operates not only by Parameter Factory default Parameter Factory default
Real-time def e Comm. response wait time [+ “ | . | standb power ON/OFF, but also alarm set value, or alarm option changing. When re-applied standby P 5
‘ Defrost/auxiliary output [5dA] ‘ ‘ Night mode start hour [~.5H] ‘ ‘ cea -dtlznﬂe efrost cycle 8: ‘ Evaporator-fan operation [F£ 4] - = ALF se uenyce 2 sequence™ and if it is alarm condition, alarm output does not turn ON. 0 dPE !
min [478] Comm. write [[o®] q After clearing alarm condition, alarm latch operates. e Parameter 1 group [FA /] nok -
‘Auxiliary output [AL5] ‘ ‘Night mode start min [n.57] ‘ 5 Evaporator-fan control N o T B B 9 P !
Defrost time [dEE] temperature [FL ] User level [05- ] X1: To clear alarm, turn OFF the power (also digital input [d/ ] is set as RUN/STOP [St P] and input is ON for P e Factory default]P: e Factory default]P: t Factory default
‘ Buzzer [bU=] ‘ ‘ Night mode end hour [£H] ‘ - P . o pausing compressor output) or press the front [&] key once. (press twice when buzzer is set) arameter actory detaultj Farameter actory default Farameter actory defau
[Pump down delay time [Pdd]] ‘ Evaporator-fan hysteresis [FHY] ‘ [SV setting group lock [L5 1] %2: Condition of re-applied standby sequence for standby sequence: Power ON, changing temperature, i nk nSH tUnk or AU ofF
© Night mode end min [~EA] \Defrost ond delay time [d k]‘ alarm settings, switching STOP mode to RUN mode (also digital input [d/ ] is set as RUN/STOP [5tP] and EE) oFF s 0 Uz on
¥1. [P5] parameter appears only when password is set. itoring [EAo] Y - \ E ~-fan mode [FAn] \ \ Front key lock [L.dF] \ input turns OFF from ON for operation mode by releasing pause compressor output) o dS’ e -
The default password is [J00]. If password is not valid, the [Temperature monitoring o] [Defrost end temperature [£ ot 1| . . ) XDigital input is available only for 3CH input model (TF33-LIL1L ) di £ .
password code appears. Press any key among the ; Exaporatonienisiaiup ‘—IPAO orofiplleckIFRN] ‘i‘ Digital Input [d! " Also input sensor 3 selection should be set as digital input [} A F
keys to return to password entering window. Press the @ Comp. startup defay ime [5dL]| | [5efrost hysteresis [dHY] delay time [Pdr ] ‘ PA lock [LPU ‘ P g Fp : [ ] P B3] g put [d1 ] Sl g 2 o
(MODE) key o return to RUN mode. ) Comp. min. operation 6ycle [4C] useigroupllocd[FEI] arameter unction e Parameter 2 group [PAZ]
If you forget password, contact Autonics after checking Defrost when power ON [PdE] PA1 group lock [LP 1] OFF oF F_|No digital input P, F default]P: F default]P: F default|P: [3 defaul
password code. Comp. restart delay time [ dt. ] group S RUN/STOP | 5tp Pauses compressor output. All output indicators turn OFF. When digital input is OFF, it controls arameter actory default| Parameter actory default| Parameter actory default| Parameter actory default
2. It appears when setting user parameter group in the Defrost delay when power ON/ PA 2 group lock [L.P2] normally after compressor restart delay time. oftk C nSu ! nEn 0 [ 0
comprehensive device management program (DAQMaster). Comp. min. operation time [ont]| || Manual defrost [4dE] By connecting freezer door switch and digital input contact, it controls compressor/defrost/ HYS | HY | Ero oFF Adl 2
xPress the MODE) key after changing the setting to save the — PA 3 group lock [L.P3] evaporator-fan according the door status. = . .

SV, o ) key 9ing 9 Comp. continuous operation [C£ ] Defrost group [d -] Sad T - Digital input ON (door open): Compressor, defrost, evaporator-fan output turns OFF of5 0 nof 0 Sdi 0 CLE 0
%Hold ﬂ-:e tC? (MODE() key for 1.5 sec while in setting mode to Alarm delay time after Parameter copy [Pdf] __group ockCa) Door switch | d5v |~ [();gcj:aal;;iz;?:z;é?g:sr;‘ﬁiz:egfifr: ;;‘;ir’;igr::;w"'s the previous status of door open. HSu 33 nSH o £yt 0 dut 50
%Hold the © (MODE) key for 3 sec while in setting mode to return continuous operation [Adf] Prior defrost selection [dF -] PAS group lock [LP5] Alarm oceurs after the time of ala_rm delay after defrost/door open [H;l_d] of parameter 3 group. L5u -40 nkn 0 rdt 0

RUN mode. Comp. operation cycle when Defrost time unit [UJE] Password [P¥d] When _operatlng compressor continuously, compressor start-up time is extended as long as the door nnd ofF F nEH 2] ont o
%Press the @ (MODE) key at the last parameter of each sensor break [[LE] - © - open time. P ter 3 PA3

parametertgrothll_lp, it moves tt_J“:hat parameter group name. You T LTI Alarm delay after defrost/ glﬂré;n':ode nAd | When digital input turns ON, night mode is active. e Parameter 3 group [ 1

_, can move to other groups wi 2y ) break [dUE ] door open [Add] — . . Parameter  |Factory default|Parameter  |Factory default|Parameter  |Factory default|Parameter  |Factory default
XIf there is no additional key operation within 30 sec after entering External AL When digital input turns ON, alarm output turns ON forcibly. (except alarm is ON) When external - o -
into setting mode, it will be automatically returned to RUN mode © Temperature display during alarm™" - | alarm delay time [EAd] of parameter 4 group is set, alarm turns ON after the set time. dEF HER dEt 30 PdE oFF udE HGH
X%:d pr:e\éio:;s setting value wcijll beI rergainhed. ovel U5+ T of defrosting [£.dE] Defrost cdF When digital input turns ON and it is defrost operation condition, defrost output turns ON. din Y Pdd 0oo ddE 0 Add !
XThe shaded parameters are displayed when user level [5-] of ON/OFF*' i Even though it is defrost operation condition, if digital input turns OFF, defrost output turns OFF also. N
parameter 5 group is set as standard level [SEd]. '© 3sec Y ©3sec '© 3 sec ©3sec ©3sec v ©3sec Manual B — - rdi oFF drk 0o dhr oFF EdE oFF
defrost™" ~dF | When digital input turns ON, it executes manual defrost. dHO] oFF Edt q PdC oFF
. % 1. Except 1CH, compressor output model (TF31-1C][]). =
@ Compressor Protection @] Defrost Control (except 1CH, compressor output model: TF31-101)) > . > ( ) 470 il s ‘ dPr il
This function is for preventing compressor from life cycle shortening or malfunction by overload and frequent When operating a compressor for a long time, an evaporator and a freezer are freezing and thermal efficiency (m] Evaporato r-fan Control ® Parameter 4 group [PA4]
ON/OFF of compressor. As compressor protection settings, when compressor output does not ON, the front of °°rzpffess°f is dteC’eased- For increasing thermal efficiency, defrost operation helps to remove frost or ice (except 1CH, compressor output model: TF31-1C]() Parameter  |Factory default]Parameter  [Factory default|Parameter  |Factory default/Parameter  |Factory default
compressor (COMP) output indicator (green) is flashing. arouna of evaporator. . - Lo g . ;
o Compressor start-up delay time [5dt ] Set defrost cycle, time, and end temperature, etc to operate defrost (heater/hot-gas defrost). ;I;o_ Imprc_nlvilth? efficiency of Cfgll?g, lnstall a_r|1_d contlrol e/vaporatotr fafn at ev?ptzratog | (TF3-200010). Al At Atd AAHY ! fin ne Fhn EF 1
A Y - : ) ) The front defrost (DEF) output indicator (green) turns ON during defrost output and it flashes during defrost is available for compressor+defrost or auxiliary (alarm/evaporator-fan) output model ( F2LLH). Also ALE ALA Ron 0 FEd FAn Pdr i)
If power turns ON instantly from break-down or power OFF, it delays start-up during the set time of compressor. delay operation defrost/auxiliary output [S.dA] of parameter 1 group should be set as auxiliary [AU5], and auxiliary output [AL/5] AL 139 AoF a FE m
Setting range: 0 to 60 (min) y - o0 should be set evaporator-fan [FAn]. L -0 '
e Compressor restart delay time [-dL ] I; g?:;}o?]fizoarszir;ﬁ: :gz:?;f?;:tliﬂtig (acIJaurtm[/j(te\Eszgr]a:f)r-;arr;)mzutt:u: mrg(:lel i(sT::tEg Eefrost) [ ddEeFonst It is available for compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[-3_]HJ). Also, ALL 139 EAd a FHY I
To prevent frequent compressor ON/OFF, set compressor ON time after compressor turns OFF. OFIJ.')efrost method and operation [4E Fry]/ Put b P group ’ auxiliary output [AU] of parameter 1 group should be set as evaporator-fan [F An]. ® Parameter 5 group [PA5]
Setting range: 0 to 60 (min) - eEvaporator-fan operation [F.t 4]
e Compressor min. operation time [cnt ], Compressor min. operation cycle [[ 4[] Parameter Defrost method Defrost operation Evaporator-fan operates by two control methods; [4E ] controls evaporator-fan by measured temperature from Parameter |Factory default|Parameter |Factory default|Parameter |Factory default| Parameter |Factory default
To prevent frequent compressor ON/OFF, set min. operation time and min. operation cycle. HEA Heater defrost Operates during the set defrost cvcle/time defrost sensor or [FAn] controls evaporator-fan by compressorldfefrost operation. CUH Random hour| Adr ot rk 20 Ldt ofF
Setting range of compressor min. operation time: 0 to 60 (min), CEA Hot-gas defrost P 9 Y eEvaporator-fan control temperature [Ft ] and hysteresis [FHY] Cun Randommin | bP5 36 LoX EnA LP[] ofF
Setting range of compressor min. operation cycle: 0 to 60 (min) When evaporator-fan operation [F.t Y] is set as [dE F ] controls (evaporator-fan is controlled by measured - - m
Com 'ressor ‘Com ressor Compressor HEE heater defrost Operates when PV is lower than defrost end temperature during the set temperature from defrost sensor), and the temperature of defrost sensor is same as evaporator-fan control di of f PrE non usr 5td Prd 0ag
Temp. Compressor‘ min. of eEation cycle !, min. ope?amn cycle 1 1. min. ope?ahon cycle ! CkE Hot-gas defrost defrost cycle/time (only for 3CH input model (TF33-C1C1CH1) ;emperatulrt'e1 [FE]L eva;[);)rat;)r-fan output turns OFF. Set evaporator-fan control temperature [F.£ | and evaporator- LbA J S5EP 2 L5u ofF
* Tt ! i an control hysteresis [FHY].
dzf:”"“ir:e | | 53 3 | eDefrost cycle [d! n], Defrost time [dEt] Evaporator-fan control temperature setting range: -40 to 99 (°C), -40 to 212 (°F) =] User Manual
| 1 o 1 i 1) i i i - o of
L cmme | omime iy Bl 0 7 o e s S e e i
] ] . : = n x - dr : ) ; . oo
: _delay time ! time ' time Defrost time setting range: 1 to 100 (min/sec) and be sure to follow cautions written in the technical descriptions (catalog, homepage).
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X 1. When starting compressor, if present value (PV) is out of hysteresis range, compressor output does
not turn ON and the compressor (COMP) output indicator is flashing during compressor start-up delay time.
2. When compressor delay is completed and it is within compressor min. operation cycle, compressor output
does not turn ON and the compressor (COMP) output indicator is flashing. (The latest one has priority
between compressor restart delay time and compressor min. operation cycle.)
% 3. When present value (PV) is out of hysteresis, compressor output does not turn ON and the
compressor (COMP) output indicator is flashing during compressor restart delay time.
X4. If present value (PV) is below the SV, compressor output maintains ON status during compressor
min. operation time. After compressor min. operation time, it turns OFF.
X|f compressor output does not turn ON due to compressor output condition or parameter settings for
compressor protection, the compressor (COMP) output indicator is flashing.

*For more information about parameters for compressor prevention, refer to user manual.

(] Compressor Control When Sensor Break

If normal temperature control is impossible due to sensor break, it controls compressor output by the set operation
cycle and duty ratio to protect control object. Until error is cleared, operation cycle and duty ratio are applied
repeatedly. When error is cleared, the compressor operates after completing the currently applied operation cycle
and compressor restart delay time.

e Compressor operation cycle when sensor break [[LE]

Set compressor operation cycle when sensor break.

Set as [0] and compressor output turns OFF when sensor break.

Setting range: 0 to 100 (min)

o Compressor duty ratio when sensor break [dUt]

Set compressor ON duty ratio when sensor break.

Setting range: 0 to 100 (%)

E.g.) When compressor operation cycle when sensor break [CL£]
is set as 60 min and compressor duty ratio when sensor break
[dUE] is set as 50%, compressor output has 60 min cycle and
turns ON for 30 min and turns OFF for 30 min.

ON rate (50%).

Compressor ON
output OFF

X Compressor operation during defrost is varied by defrost method. In case of heater defrost, compressor
output turns OFF, and in case of hot-gas defrost, compressor output turns ON. Evaporator-fan operation is
varied by evaporator-fan operation mode setting.

X In case of RTC function model (TF33-3"1[-R/A), defrost operates at every specific time. Set real-time defrost
cycle [r.d! ] of parameter 3 group as [on] and 8 real-time defrost times are available to set.

eDefrost end temperature [E dt ], Defrost hysteresis [dH4] (only for 3CH input model: TF33< (][ {)
Set defrost end temperature and defrost hysteresis from input sensor 2 (defrost temperature). When the
measured temperature of defrost sensor is same as the set defrost end temperature, defrost operation is
stopped. It is available when input sensor 2 ON/OFF [5¢] is set as [on] and defrost method and operation [dEF ]
issetas [HEE]or [GEE].

Defrost end temperature setting range: -40 to 99 (°C) / -40 to 212 (°F)

Defrost hysteresis setting range: 1 to 5 (1.0 to 5.0) (°C) / 2 to 10 (°F)

eManual defrost

Execute defrost manually regardless of the set defrost cycle which consists of defrost method and operation
setting. Hold the front [¥] key over 3 sec or, turn ON the digital input when digital input [d/ ] of parameter 5 group
is set as [n.dF ] to operate defrost during the set defrost time.

The front defrost (DEF) output indicator turns ON for 2 sec and turns OFF for 1 sec during manual defrost. Hold
the front [¥] key over 3 sec or turn OFF the digital input during manual defrost, and the set defrost cycle re-
starts.

eDefrost synchronization (only for synchronize defrost function model: TF33{1[A-S,
RS485 communication model: TF33{1[A-T/A)

When connecting over 2 units of TF3, defrost and compressor operation is able to synchronize via synchronize

terminal/RS485 communication.

It is available for synchronize defrost function model (TF33-[1[A-S), or RS485 communication model (TF33-[]1[]

A-TIA).

[Setting Order]

1. Connect each other synchronize terminals or RS485 communication terminals of the units which are
synchronized for defrost.

2. Set defrost cycle [di n] same as among the units. (if error occurs, defrost cycle is the setting of each unit)

3. Set defrost group [dGr ] as 1 master unit [FA5] and slave unit(s) (up to 5 units) [SLA].

4. According to defrost operation of Master, the defrost operation of slave(s) executes. (when changing the
defrost parameters of master, defrost operations of slave(s) are also changed forcibly as same as the defrost
operation of master via connected terminals. The defrost parameters of slave(s) are not changed.)

X Defrost operation by real-time defrost cycle is not able to synchronize.

X Defrost operation of master is prior to the compressor operation of slave.

*For more information about parameters for defrost operations, refer to user manual.

When evaporator-fan operation [F.t Y] is set as [FAn] for control by compressor/defrost operation, it is available
to set [FAn] for evaporator-fan operation mode for compressor/defrost operation.
Parameter |Operation method
When compressor operates, evaporator-fan also operates. When compressor operation is finished,
evaporator-fan also operation turns OFF. (except compressor operation for hot gas defrost)

When compressor operates, evaporator-fan operates after the set evaporator-fan start-up delay time. When
EFe2 P . . "
compressor operation is finished, evaporator-fan operation turns OFF. (regardless of defroster operation)
£F3 When power turns ON, evaporator-fan operates. When defroster operates, evaporator-fan stops.
(regardless of compressor operation)
Evaporator-fan operates only when operating compressor or defrost. Evaporator-fan stops when compressor
and defroster stops. (for above zero temperature control)
Evaporator-fan operates from power ON to power OFF. (regardless of defroster operation of freezer. When
door is open (digital input [d: ] is set as RUN/STOP [5k P] or door switch [45~]), evaporator-fan stops.
If evaporator temperature is increased by defrost operation, warm air may flow into cooling system by
evaporator-fan operation. Set evaporator-fan start-up delay time [F.d~ ] to prevent warm air inflow, and it may
increase cooling efficiency.
Evaporator-fan start-up delay time setting range: 0.00 to 9.59 (0 min 00 sec to 9 min 59 sec)

EF 1

EFY

EFS

Defroster operation period Defroster operation period
Startup Compressor Defroster Compressor Defroster Compressor
| delay, : ‘operation operation operation operation operation
Compressor
Defrost; Defrost;
Defrost Defrost | end Defrost Defrost | end
cycle time | delay cycle time | deky Defrost cycle | Defrost time
Defrost - -
EF 1
Evaporator-fan Evaporator-fan Evaporator-fan
delay delay delay
o > =
EF2 -
EF3
EFY [ ] [ 1 [
EFS
Power ON

>l Output does not turn ON but the dedicated indicator flashes at the delay period (compressor, defrost,
evaporator-fan).
*For more information about parameters for evaporator-fan control, refer to user manual.

Visit our homepage (www.autonics.com) to download manuals.

(w] Cautions during Use

1. Follow instructions in ‘Cautions during Use'. Otherwise, It may cause unexpected accidents.

2. Check the polarity of the terminals before wiring the temperature sensor.

For RTD temperature sensor, wire it as 3-wire type, using cables in same thickness and length.

For thermocouple (CT) temperature sensor, use the designated compensation wire for extending wire.

Keep away from high voltage lines or power lines to prevent inductive noise.

In case installing power line and input signal line closely, use line filter or varistor at power line and shielded

wire at input signal line.

Do not use near the equipment which generates strong magnetic force or high frequency noise.

Do not apply excessive power when connecting or disconnecting the connectors of the product.

Install a power switch or circuit breaker in the easily accessible place for supplying or disconnecting the power.

Do not use the unit for other purpose (e.g. voltmeter, ammeter), but temperature controller.

24VAC, 12-24VDC power supply should be insulated and limited voltage/current or Class 2, SELV power

supply device.

15. Make a required space around the unit for radiation of heat.
For accurate temperature measurement, warm up the unit over 20 min after turning on the power.

16. Install a surge absorber at each end of inductive load coil when controlling high-capacity power relay or
inductive load (e.g. magnet).

17. Make sure that power supply voltage reaches to the rated voltage within 2 sec after supplying power.

18. Do not wire to terminals which are not used.

21. This unit may be used in the following environments.
®Indoors (in the environment condition rated in 'Specifications')
®Pollution degree 2

@

oo

@Altitude max. 2,000m
@Installation category I

(w] Major Products

M Photoelectric Sensors B Temperature Controllers

M Fiber Optic Sensors M Temperature/Humidity Transducers
M Door Sensors W SSRs/Power Controllers

M Door Side Sensors Counters

M Area Sensors Timers

M Proximity Sensors Panel Meters

M Pressure Sensors Tachometer/Pulse (Rate) Meters
M Rotary Encoders M Display Units

M Connector/Sockets M Sensor Controllers

W Switching Mode Power Supplies

M Control Switches/Lamps/Buzzers

M /O Terminal Blocks & Cables

M Stepper Motors/Drivers/Motion Controllers

raphic/Logic Panels

M Field Network Devices

M Laser Marking System (Fiber, Coz, Nd: yag)

M Laser Welding/Cutting System

Avutonics Corporation

http://www.autonics.com

B HEADQUARTERS:
18, Bansong-ro 513beon-gil, Haeundae-gu, Busan,
South Korea, 48002
TEL: 82-51-519-3232

B E-mail: sales@autonics.com
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