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Avtonics

(m] Specifications

(m] Connections

check it at the comprehensive device manage!

ment program (DAQMaster) by communicating via PC.

O TF3 Seri ¢ TF31-1C1G e TF31{L{ 1A e TF31{1[H
Refrigeration T ture Controll -
4 N H MP OUT AUX OUT MP OUT DEF OUT AUX OUT
errigeration lemperature controlier ml?::;ler — I‘l;s_| 1000 ggas Oo0g covPouT g?i%’?:é;% ZSOVAC mA 2 g%%%i’* %%VA Coyg T %45%%81 o 55%’%85?{‘
T F 3 S E RI E S Power  |AC power  |100-240VAC~ 50/60Hz ZRsEosvlg('I;I\z/(IJEALOAD RESISTIVE RESISTIVE RESISQ;IVE RESISTIVE RESISTVE  RESISTNE
supply \AC/DC power [24VAC~ 50/60Hz, 12-24VDC—
I N T I O N M A Allowable voltage range {90 to 110% of rated voltage
Power [AC power __[Max. 8VA (100-240VAC~ 50/60Hz) LTr| 2 LT_I 2 LT_I 2
consumption \AC/DC power [Max. 5VA (24VAC~ 50/60Hz), Max. 3W (12-24VDC—) . . - . E - . IE, ﬂ . . E
Display method 7 Segment LED method (red)
Character size (WxH) 9.4x19.3mm NTC 5K/10K ALJ NTC 5K/10K T; @T NTC 5K/10K _ +
Input type mg gkpft’i 2)%';)0 ‘ SOURCE 6ot SOURCE @u SOURCE
— z, -
Sampling period 500ms opioo § 4 24VAC 50/60Hz, opoo § 3 ;g?,/fé%\g?&)ag{ 60z, opoo § 4 ;geﬁé%\g/\&ag@“zv
Display accuracy *At room temp. (23°C+5°C): +1°C+1 digit  -Out of room temp. range: +2°C+1 digit SENSOR DIGITAL INPUT 12-24VDC SENSOR DIGITAL INPUT 12-24VDC SENSOR DIGITAL INPUT 12-24VDC
Control Compressor (COMP)|250VAC~ 5A, 30VDC— Si 1a/250VAC~ 16A, 24VDC=— 16A, 1c/250VAC~ 20A 1a e TF33L 1 A{] o TF33< I H{ ]
output Defrost (DEF) 250VAC~ 10A, 24VDC=10A, 1a COMPOUT— DEFOUT AUXOUT oo 5
PUt [N uxiliary (AUX)  |250VAC~ 5A, 30VDC— BA, 1a ZORCI ZORCIOn  ZSNAC A SVACIOA  2EVACT0A zé’oXVAc A
iati RS485 communication output RESISTIVE RESIST\VE RESISTIVE REGSTIE ARDSTE ST
Communication output — (Modbus RTU) LOAD LOAD*? ESEIIJSTNE LRC%EIDSJ‘NE RESISTIVE % Use crimp terminals of size specified below.
Contact input: ON Max. 1kQ , OFF Min. 100kQ 5 ° a
. ) Digital input No contact input: ON residual voltage: Max. 1V, OFF leakage current: Max. 1mA, S$1 82 S3 COM S1 S2 S3 COM Q Q ‘
Thank you for choosing our Autonics product. outflow current: 4pA I_Trl Lz—rl |3_| |_4—r| LT_I |_2—r| L?_I I_Tr| [6][7][8] IZ :Ib
Please read the following safety considerations before use. Control method ON/OFF control . . "
Hysteresis 05105 0°C, 2 to 10°F variable N 11 g g : <Crimp terminal> (unit: mm)
® Safety Considerations 5A 1a_|Mechanical: 5,000,000 operations, Electrical: 50,000 operations (250VAC 5A) A+ Terminal number a b c
y Compressor — - - - =
Relay (COMP) 16A 1c |Mechanical: 20,000,000 operations, Electrical: 30,000 operations (250VAC 16A) NTC 5K/1M0K I SYNCHXRONIZE SOURCE NTC 5K/10KI I SOURCE General 1t04 4t06 Max. 1.7 |[Max. 3.7
X Please observe all safety considerations for safe and proper product operation to avoid hazards. life 20A 1a [Mechanical: 10,000,000 operations, Electrical: 100,000 operations (250VAC 20A) SENSOR ~ &—° IRS485™° 100-240VAC 50/60Hz, SENSOR = &—¢ 100-240VAC 50/60Hz, TF30ILH |5t010 |6to8 Max.23 |Max.45
5/ symbol represents caution due to special circumstances in which hazards may occur. cycle |Defrost (DEF) |Mechanical: 20,000,000 operations, Electrical: 100,000 operations (250VAC 10A) DIGITAL INPUT 24VAC S0/60HZ, DIGITALINPUT 24VAC 50160k, 5t06 |6 Max. 19 [Max. 40
= : ; ; . Auxiliary (AUX) _|Mechanical: 5,000,000 operations, Electrical: 50,000 operations (250VAC 5A) 12-24vDC 12-24VDC TF3OICI0A
A Warning Failure to follow these instructions may result in serious injury or death. Memory retention Approx. 10 years (non-volatile memory method) %1: Only for compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF37-2J (7)), compressor+ 7t010 |6t08 Max.23 |Max.45
E : : . . e Insulation resistance Min. 100MQ (at 500VDC megger) defrost+auxiliary (alarm/evaporator-fan) output model(TF3[-3[][-]). TF3CI[J[IG |6to7 |6to8 Max.23 |Max. 45
A S T CN DI e s e i U e ] e e e Dielectric |AC power 3000VAC 50/60Hz for 1 min (between all terminals and case, power and input circuit)| | %2: Only for compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[_-3[]LHJ). General Mt012 |6 Max. 19 |Max.40
| A WA strength  |AC/DC power |1000VAC 50/60Hz for 1 min (between all terminals and case power and input circuit)| | %3: Only for synchronize defrost function model (TF33{1JA-S), or RS485 communication model (TF33-L1LA-T/A).
g Noise resistance Square-wave noise by the noise simulator (pulse width: 1us) +2kV R-phase and S-phase
1. Fail-safe device must be installed when using the unit with machinery that may cause serious injury Vibration 1.5mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours E Dimensions li\ Com prehenswe Device Management Program
or.I t Io_ss (e.g. power control, i . it, ships, c Environmem‘Amb!em temp. -10 to 50°C, storage: -?0 to 60°C O TF3 Series (unit: mm) DAQM t
T ys, aircraft, cc 1 apparatus, safety equipment, crime/disaster prevention devices, etc.) \Amlnent humi. |35 to 85%RH, storage: 35 to 85%RH 77 55 743 aster
) rallturlT to foII:w ‘ﬂ'lIS mstrliuitlon may result in fire, personal injury, or economic loss. Accesspnes Bracket: 2, NTC sensor (5kQ): 1 ‘ i DAQMaster is comprehensive device management program. t is available for parameter setting, monitoring ,
- nstall on a device panel to use. . ) ) Protection structure IP65 (front case) and user parameter group setting, parameter mask setting for only TF3 Series.
Failure to follow this instruction may result in electric shock or fire. Approval c € c@.muu[@ L] e e P —1 — D
3. Do not connect, repair, or inspect the unit while connected to a power source. KT A O UD D U
g T N X ! N Weight Approx. 207g (approx. 105g) L e 0| m © — PP
Failure to follow this instruction may result in electric shock or fire. © Remote display unit [TFD, sold separately] g v G U U'@ | @) N Item Minimum specifications
4. Check "Connections' before wiring. Viodal ':_ng \T’FD s Ld Y. iE g et T i 00 g ~ System IBM PC compatible computer with Pentium IIl or above
Failure to follow this instruction may result in fire. odel - - I .5mm ampl tude at frequency of o 55Hz v v N - -
5. Do not disassemble or modify the unit. Power supply  |3.3VDC Vibration (for 1 min) in each X, Y, Z direction for 2 hours Operations _|Windows 98/NT/XP/Vista/7/8/10
Failure to follow this instruction may result in electric shock or fire. Power consumption|Max. 1W Enviorn- [Ambient temp. |-10 to 50°C, storage: -20 to 60°C Memory 256MB+
- . - ® NTC sensor (5kQ) ® Bracket - . -
" Display method |7 Segment LED method (red) |ment \Amblent humi. |35 to 85%RH, storage: 35 to 85%RH AWG22 Hard disk 1GB+ of available hard disk space
| A Caution Comm. method |Serial (TTL Level), Half duplex |Protection structure | P67 © TPE lead wire ] VGA Resolution: 1024x768 or higher
1. When connecting the power, communucation input and relay output, use AWG 28~12 cable and Comm. cycle 100ms ‘ APP’°V>3<! CEC é@? P—FE= Others RS232C serial port (9-pin), USB port
tighten the terminal screw with a tightening torque of 0.4N-m for the power, communucation input Cable @2.5mm, 3m  |@2.5mm, 5m  |Weight Approx. 779 (approx. 48g) = ] 5 «
teminal, and use AWG 28~12 cable and tighten the terminal screw with a tightening torque of 0.5N-m % 1. The weight includes packaglng The weight in parentheses is for unit only. The weight is varied by model option. Soldering 46, |I| P t M k
for the relay outputl. X Environment resistance is rated at no freezing or condensation. —— = © arameter as
When connecting the sensor input cable without dedicated cable, use AWG 30~14 cable and tighten N N g 1y 5 g This function is able to hide unnecessary parameters to user environment or less frequently used parameters in
the terminal screw with a tightening torque of 0.2N-m. @ Pal't Descrl ptlon & )] = parameter group. You can set this in the comprehensive device management program (DAQmaster).
Failure to follow this instruction may result in fire or malfunction due to contact failure. [ 541 HZJ Masked parameters are only not displayed. The setting value of masked parameters are applied.
2. Use the unit within the rated specifications. 1. Present value (PV) display component (red) Max. 15 = For more information, refer to DAQMaster user manual.
Failure to follow this instruction may result in fire or product damage. % ‘f ? ? RUN mode: Displays present value (PV). . 200050 239 Visit our web site to download DAQmaster program and the user manual.
3. Use dry cloth to clean the unit, and do not use water or organic solvent. Setting mode: Displays parameter and setting value. Before applying mask | PA 11> int ] 52l 53l uir 1]
Failure to follow this instruction may result in electric shock or fire. 2. Deviation indicator (s green, V/A red) O TFD (sold separately)  Panel cut-out pPRINg . : v
4. Do not use the unit in the place where fl ble/explosive/corrosive gas, humidity, direct sunlight, D'ftF_"aVS ‘Ijev'aé'\‘;n of present value (PV) based on After applying mask [ PRI 1ot} 52l wer]-
radiant heat, vibration, impact, or salinity may be present. setting Ya.ue 8V). ‘ 52 312 - : —
Failure to follow this instruction may result in fire or explosion. PV deviation Deviation display ‘ ‘ ‘g The above is masking input sensor 3 selection [53], temperature unit [Lnt ] of parameter 1 group for 3CH input
5. Keep metal chip, dust, and wire residue from flowing into the unit. temperature 8 ‘ | | model (TF33-1CICHT).
Failure to follow this instruction may result in fire or product damage. More than 1.8°C | A indicator turns ON A e I C
- - Within 1 8°C__| W indicator turns ON o ﬁgj o ﬁgj g E 9 (o (m] Parameter User Group [FAU
E Orderl ng Informatlon Less than -1 8°C| ¥ indicator tu.rns.ON e Uﬂﬂf‘ﬁ . : This function is able to set the frequently used parameters to the user parameter group. You can quickly and
@ mm 3 E 3. _I‘_:°mpg§?°' (COMP) °u‘P'-;t |rtld||cator (gfreen) 1 @25 Series-Size | A B C D easily set parameter settings. User parameter group can have up to 30 parameters in the comprehensive device
- " urns or compressor output. In case o _ : - - )
No-mark | No optlonl compressor protection operation and output does not 3m or 5m TES Min 100 |Min. 55 [703F |2823 ?;nr?]%?;ni?]?ér?rr](;%i?nmr(e?:r?;\ﬂtiset%)AQMaster user manual
S Synchronize defrost turn ON, it flashes. _ ) TFD Min. 65 |Min. 40 |45.78° |25.47° ’ ’
T RS485 communication % % - }I(\)Irhgr;ggear?]t(;nt%:;]osmé)';'e:s%)rrfgggnuously, itturns ON % 1. When connecting remote display unit (TFD),
R* RTC (real time clock) \ 12 ’ ' or SCM-US, Min. 120
A RS485 communication+RTC (real time clock) -
4. Defrost (DEF) output indicator (green) . .
Compressor N [ PRyl PAi]+-+][ PRS]
- Turns ON for defrost output. Flashes for defrost delay operation. E Remote Dls |a U n It TFD sold se al’atel Ci
load capacity [ Compressor 20A 1a contact Turns ON for 2 sec and OFF for 1 sec for manual defrost or Power ON defrost. p y ( ) [ p y] v
A Compressor 5A 1a contact 5. Evaporator-fan (FAN) output indicator (green) Remote display unit (TFD) displays current temperature or output status J5E HY5 ~HY JEF JEE AHY
H Compressor 16A 1c contact Turn§_ON for evaporator-_fan_output. Flashes for delay operation of evaporator-fan output. of TF3 at remote place. TFD cable is TFD-3: 3m, TFD-5: 5m. ‘ }_" - ’_" H‘ - ’_" }_" - ‘ . .
6. Auxiliary (AUX) output indicator (green) . Connect the phone-jack of remote display unit (TFD) to the data loader The above is se_mng user _parameter group m_the DAQMaster with delay display period [d5.t ] of parameter _1
Power supply ‘ 1 \24VAC 50/60Hz, 12-24VDC ‘ Turns ON for alarm output. Flashes for delay operation of alarm output. ) port of TF3. This unit is dedicated for TF3 Series and it does not directly group, hysteresis [H45], night mode hysteresis [n.H.ﬁ] of parameter 2 group, defrost method [JEF ], defrost time
7. Unit indicator (red) Displays temperature unit set at temperature unit [nt ] of parameter 1 group. communicate with upper devices (PC, PLC, etc.) [dEt] of parameter 3 group, alarm output hysteresis [AHY] of parameter 4 group.
[4 [100-240VAC 50/60Hz || 8@ (MODE) key Used for entering parameter setting group, returning RUN mode, moving parameter or saving SV. th upper ’ i )
9.[A] (AUX) key  Used for entering SV setting group or changing setting value. If TFD communication with TF3 error oceurs, 'I_'FD flashes display -
1CH |1 |Compressor output 0.8 FE)I?DtEi)k;y ovsr 3dsfec to felect gf/tlvegnactlve auxmar;y output |nnRUN nl'lode component for 1 sec. Check the connection with TF3. =] Virtual Tem peratu re Rate [,_, Er ]
+ il ey Used for entering SV setting group or changing setting value A
Output 1cH |2 (C;,’::ﬁ{,iiif;;rgfjﬁij‘nﬁgﬁf;u”{a“’ Hold the key over 3 sec to execute/stop manual defrost in RUN mode. %When connecting TFD to the data loader port of TF3, you cannot connect Autonics SCM-US (USB to Serial (only for 3CH input model: TF33-{ L1 { )
3CH Compressor+Defrost+Auxilia 11.[<] (COMP) key Used for entering SV setting group, changing setting value, moving digits. converter, sold separately) for communication. Use SCM-US48 (USB to RS485 converter, sold separately), In case of 3CH input model (TF33-1[ 1)), input sensor 3 selection [5 3] of parameter 1 group is set as outlet
3 p! ry Hold the key over 3 sec to active/inactive compressor output in RUN mode. SCM-38 (RS232C to RS485 converter, sold separately) Y irual
(alarm/evaporator-fan) output When buzzer alarm occurs, press the key once to stop the sound. (Only for 3CH input, ’ : temperature [+ 5]. You can set virtual temperature rate. )
compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF33-3C]CH_] supports buzzer. If the temperaturg of inlet and outlet is significantly different at freezer, virtual temperature helps to control
Number of input channels 1 1CH input (NTC or RTD) [temperature+digital input (DI)] Buzzer [bL ] of parameter 1 group is set as [on]) E] SV Settl ngS temperature efficiently.
3CH input (NTC) 12. D;ta Ioader port . . ) . i Virtual temperature i§ de_signated by the rate of input sensor 1 (inlet temperature) and input sensor 3 (outlet
3 inl +def " It is for displaying TF3 data at remote display unit (TFD) by connecting phone-jack. In other case, for You can set the temperature to control with . temperature). There is virtual temperature calculation formula.
[inlet temperature+defrost temperature connecting Autonics SCM-US (USB/Serial converter, sold separately), it is a PC loader port of serial Set range is within SV low-limit value [ 5] to SV high-limit value [H5u]. : ;
outlet temperature or digital input (DI)] communication for parameter setting by PC. . o o [{100-virtual temperature rate} x input sensor 1 temperature]
. P g by E g.) In case of changing SV from 19°C to 10°C R .
Digits ; . _ + [virtual temperature rate x input sensor 2 temperature]
3 [999 (3 digit) | | @ Input Type and Temperature Range ® Virtual temperature (PV)= 100
Item . . S .
}TF \Refrigeration Temperature Controller ‘ Input type Decimal point |Display method | Temperature range (°C) | Temperature range (°F) If v!rtual temperature rate [ut.r] is setas [0], vmu_al temperature (PV)= |np‘ut sensor 1.
) 1 oH 40 to 99 40t0 212 If virtual temperature rate [ut.- ] is set as [ {00], virtual temperature (PV)= input sensor 3
%1: Only for 1CH input, compressor output model (TF31-1CJG). no . X o X . .
: Only for 3CH input model (TF33-_](1["4 ] . Option function is varied by compressor load capacity and contact. NTC 5kQ 40 10 -20 -40 to -20 Notonits E g.) Ifinlet temperature of input sensor 1 is 0°C, and outlet temperature of input sensor 3 is 10°C,
0.1 5L =Ullok -19.9 10 99.9 : set virtual temperature rate [ut.~ ] as [50] and virtual temperature is 5°C to control temperature.
Option function . RS485 Thermistor 19910999 100 to 212 : - _ [{100-50}x0]+ [50x10]
G Synchronize RS485 RTC function | communi- No option (NTC) ] T 201099 4010212 Press any key among [& in RUN Press [€] key to move digit. 5_T
| on['jnpresscillr coo defrost function | communication cation+RTC nt mode to enter into SV setting mode. (10°- 10— 10>-10°- 10°) Setting range of virtual temperature rate: 0 to 100 (%)
load capacity & conta function NTC 10kQ | . 4010 -20 “1‘8 ;0‘;239 . Last digit (10° digit) on SV display part flashes. 9 rang P - o
Compressor 5A 1a ° ° ° e -19.9t099 9 - : H i
contact (TF33<1TIAS) | (TF33<ITAT) | — (TF333AA) |~ . 100 to 212 ® =] Display Selection [Pt ]
Compressor 16A 1c _ ° _ ° RTO Pt 1000 L Ll -99 t° 929 148 t0 212 (only for 3CH input model: TF33-J01{))
contact (TF33-3_H-R) (TF33-L1CH) 0.1 dPL '?g Qot;J gg g -148 to 212 u u You can select input sensor to display at present value (PV) display component in RUN mode.
%3: Except compressor+defrost or auxiliary (alarm/evaporator-fan) output model (TF33-2L1L}] % TF3 Series displays only 3 digits. If PV decimal number of shaded temperature range is out of 3 digit, P Autosics Parameter | Description
X Only f?{ 3t§:H input, compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF33-3LJ01L) TF3 does not display the numbers below decimal point. You can check it at the comprehensive device - 5! |Displays PV of input sensor 1 (inlet temperature).
supports buzzer. management program (DAQMaster) by communicating via PC. Press ¥, Al key to raise Press © (MODE) key to save the set value. 52 |Displays PV of input sensor 2 (defrost temperature).
>§<The above specificatio_ns are s_ubjet_:t to " g a!]d some models may be di: inued V\(ithout notice. ><1 Only fo_r 1CH i|_-|qu model (T|_=31- ). . ) _ or lower the set value. (9 — 0) If there is no additional key operations in 3 sec, 53 |Displays PV of input sensor 3 (outlet temperature).
X Be sure to follow cautions written in the instruction manual, user manual and the technical X2: If PV with "-" sign is over 3 digits (e g.: -99 9), the numbers below decimal point does not display. You can the changed SV is automatically saved. : -
descriptions (catalog, homepage). u5 |Displays virtual temperature.




(@] Parameter Group

"i RUN mode \4‘

(m] Alarm (except 1CH, compressor output model: TF31-1](])

(m] Parameter Reset

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 o ©3sec auxiliary (alarm/evaporator-fan) output model (TF3-2 ][] [)). Also defrost/auxiliary output [5.dA] of parameter Set [} ni ] parameter to [4E 5] to reset all parameters.
[< 1 group should be set as auxiliary [F.”.JH ], and auxiliary output [At] should be set as alarm [AL A ]. - 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 [AU+] 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 %L 1 t = X I-:: alarm output hysteresis [AHY] E Error Dlsplay
; ode |Name arm operation escription
- . n : s 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 " - — -
5] [ PE] [PRUI%2 IPA ] [PRZ] [PA3] [PAY] [PAS] onFHg OFF Sifon If deviation between present value Er["™—oPn |When input sensor is break or sensor is disconnected. | Check input sensor status.
Saved automatically ; | Deviation N * (pv)vémlj settin\g valui (sv) isv hi;her 9 If the measured temperature of the dedicated
s R S R L i - PV-10°C  SVOC PV 20°C Lt i -limi
after 3 sec ® D) o o D) ALd Ir_ug_h, low: Gt (BT St e 0 than high-limit or low-limit deviation ErlMoltl sensor is lower than low-limit temperature among ) .
< — - Y Y Y v Y Y imit alarm ng -Il_ml_t dev!atl_on [ ’L-t"]: Se‘ as 10, SV, alarm output turns ON. temperature setting range. t_clears when input is within the
Monitoring time [Aot ] ‘ User parameter 0 ‘ ‘ Input type [} ] ‘ ‘Comp. output mode [ FE] ‘ ‘Defrost method & operation [dEF]‘ ‘Alarm operation mode [AL ] ‘ ‘ Current hour [CH] ‘ - - ow-limit deviation [AL.L |: Set as If the measured temperature of the dedicated display range.
©15 sec 015 15 15 15 15 15 eAlarm option [ALt] Er[T¥"HHH sensor is higher than high-limit temperature among
< +@ 5sec|g © 1.5 sec | ©15sec|@ Q@ 15sec | @15sec |g ©@1.5sec |g Mode |Name Description temperature setting range.
Max. value [HPF] ‘ Input sensor 2 ON/OFF [52] ‘ ‘ Hysteresis [H45] ‘ ‘ Defrostcycle [ | ] ‘ ‘Alarm option [ALE] ‘ ‘Current minute [CUA] ‘ ALA |Standard alarm | fitis an alarm condition, alarm output is ON. Ifitis a clear alarm condition, alarm output is OFF. Even though input sensor is normal, freezer Chhe tfomprehssor andtholdf
User p 11029 ALb  |Alarmlatch ™ |Ifitis an alarm condition, alarm output is ON and maintains ON status. ErroLbA temperature does not change over 1.0°C (1 8°F) the & +I" ey ?1“ e sartn‘e "T;ﬁ, °{h3
[Min. value [.Pe] | [Input sensor 3 selection [53]] |[Offset [ F5] | |[Reat-tme defrost cycle [~ +] ] | [Alam high-imit deviation (L] | | [Digital input [ + | Standby First alarm condition is ignored and from second alarm condition, standard alarm operates. during loop break alarm monitoring time [L bA]. Z(eiz-qu:tzal';snge en inputis within the
5 — " — — r When power is supplied and it is an alarm condition, this first alarm condition is ignored and — - n — - -
© ‘Vu‘tual temperature rate [ . ]‘ ‘SV high-limit [H5 ] ‘ Eeal-[tlme]defrost cycle 1: Alarm low-limit deviation [AL.L ] Looptbr‘eaktglarrr . ALL sequence 1 from thpe conond afaprm contition, standord alorm operatas g %1 Clindicates input sensor number of error display priofity Which OGCUFS erTor.
. — our [ H . monitoring time [L & - - i jority: i = i i
© 1.5sec ‘Temperature unit [y £] ‘ ‘ SV low-limit [L 5 ] ‘ Alarm hysteresis [AHY] Alarm latch and | If it is an alarm condition, it operates both alarm latch and standby sequence. When power is Error display priority: E: ("Tg“t lstensor ”t Ere E(Tfm sensor 2)— Er 3 (input sensor 3)—
- - - - Real-time defrost cycle 1: - Comm. address [A__] AL, standby supplied and it is an alarm condition, this first alarm condition is ignored and from the second 5 . N .(VI ua empera ure) —
‘Input correction 1 [} b. ] ‘ ‘nght mode [nA ] ‘ min[ A ] Alarm ON delay time [A. ] sequence 1 alarm condition, alarm latch operates. %2: Eru (virtual temperature) is not applicable.
[Input correction 21 2] | |[Night mode SV correction [»5 ]| : Alarm OFF delay time [A. F] peEr e First alarm condition is ignored and from second alarm condition, standard alarm operates. =] Fact Default
; — Standby : from secor i actory Defau
Comm. parity bit [P £] ALE  |sequence 2 When re-applied standby sequence™ and if it is alarm condition, alarm output does not turn .
[Input correction 3 53] | |[Night mode hysteresis [#4]| | [Real-time defrost cycle 8: External alarm delay time [EA ] S T q ON. After clearing alarm condition, standard alarm operates. o SV setting [5u] ® Parameter 0 group
__omm. stop bit [5& —
‘ Delay display period [ 5t] ‘ ‘ Night mode offset [. F] ‘ hour [ 6] Alarm output method [A. ] e — Alarm latch and | B2Si¢ operation is same as alarm laich and standby sequence 1. It Operates_not only by Parameter  |Factory default Parameter  |Factory default|
Real-time defrost oydle 8- Comm. response waittime [ | ; standb: power ON/OFF, but also alarm set value, or alarm option changing. When re-applied standby dPE o
‘ Defrost/auxiliary output [5. A] ‘ ‘ Night mode start hour [0.5H] ‘ ‘ .ea - |[ne efrost cycle &: ‘ Evaporator-fan operation [F. 4] ALF ny 2 sequence™ and if it is alarm condition, alarm output does not turn ON. Y -
- - : - min[ 78] Comm. write [£ Y] sequence After clearing alarm condition, alarm latch operates. o Parameter 1 group [PA /] Aok N
[Auxiliary output [Au41] | |[Night mode start min [-551] Defrost time [ £¢] i:pg:ztg::?;:]ontml ‘ User level 105 ] %1: To clear alarm, turn OFF the power (also digital input [¢/ ] is set as RUN/STOP [5t P] and input is ON for B " Factory defautllP " Factory defautllP " Factory dofaul
‘ Buzzer [bU=] ‘ ‘ Night mode end hour [~£H] ‘ - P . pausing compressor output) or press the front [&]| key once. (press twice when buzzer is set) arameter actory default| Farameter actory default| Farameter actory defaul
[Pump down delay time [Pd. ]| [Evaporator-fan hysteresis [FH5] | | [SV setting group lock [L5 1] %2: Condition of re-applied standby sequence for standby sequence: Power ON, changing temperature, I nt nSH Unk of Ay ofF
© Night mode end min [~EA] \Defrost ond delay time [ k]‘ alarm settings, switching STOP mode to RUN mode (also digital input [d/ ] is set as RUN/STOP [5tP] and EE) oFF b0 g U on
1. [P5] parameter appears only when password is set. itoring [E ] : - \F ~fan mode [FA | \ \Front key lock [L. ] \ input turns OFF from ON for operation mode by releasing pause compressor output) o3 ds’ e
The default password is [130]. If password is not valid, the [Temperature monitoring 7 1] [Defrost end temperature [£_¢1] . . ) XDigital input is available only for 3CH input model (TF33-IL1L ) di £ .
password code appears. Press any key among the i Evaporator-fan start-up PAQ group lock [ P0] (w] Digital Input [d!  Also input sensor 3 selection should be set as digital input [d/ ] F
keys to return to password entering window. Press the © Comp. startup delay ime 5 L1| | Mpefrost hysteresis [dH4] delay time [P. ] [PAuser group lock 70| Parametegr Fupnction [ ] P EE) 9 put g ). el o 5d 9
(MODE) key to return to RUN mode.. ) Comp. min. operation cycle [£9C] : On_ e Parameter 2 group [PAC]
If you forget password, contact Autonics after checking Defrost when power ON [P. E] OFF FF | No digital input
password code. ’ S R 0] PA 1 group lock [LP ] Pauses compressor output. All output indicators turn OFF. When digital input is OFF, it controls Parameter  |Factory default|Parameter  |Factory default|Parameter | Factory default|Parameter  |Factory default
X2. It appears when setting user parameter group in the - - Defrost delay when power ON/ PA 2 group lock [LP2] RUN/STOP | 5tP normally after compressor restart delay time. oFE I nSu ! nEA o o o
comprehensive device management program (DAQMaster). Comp. min. operation time [  £] manual defrost [d_E] By connecting freezer door switch and digital input contact, it controls compressor/defrost/ HYS ' AHY ' Ero oFF Adl 2
xPress the © (MODE) key after changing the setting to save the PA 3 group lock [LP3] evaporator-fan according the door status. - - -

SV. ( ) Comp. continuous operation [C(] efrost group (45 ) i ook - Digital input ON (door open): Compressor, defrost, evaporator-fan output turns OFF of5 0 nof 0 Sdi 0 oL 0
XHold ﬂ-:e t? (MODE() key for 1.5 sec while in setting mode to Alarm delay time after Parameter copy [F. [] __group ock [LP4] Door switch | d5v |~ [();gc;i:aal;;iz;?;;é?g:sr;‘ﬁiz:eg{ii: ;pn;irr;’tii:x::;ums the previous status of door open. HSu 39 nSH g £yc a duk 50
%Hold the @ (MODE) key for 3 sec while in setting mode to return continuous operation L1} |[prior defrost selection 4P ] PAS group lock [.P5] Alarm occurs after the time of alarm delay after defrost/door open [Ad. ] of parameter 3 group. L5u 4o nkn a rdi a

RUN mode. Comp. operation cycle when Defrost time unit [ E] Password [P ] When _operatlng compressor continuously, compressor start-up time is extended as long as the door nnd oFF nEH 2] ont o
XPress the © (MODE) key at the last parameter of each sensor break [CL£] - o) i open time.

parametertgrothll_lp, it moves tt_J“:hat parameter group name. You T LTI Alarm delay after defrost/ glﬂré;n':ode 7 | When digital input turns ON, night mode is active. e Parameter 3 group [PA3]
xﬁ?}?eTeo;/:ng gddizfggffzy%pemt.on within 30 sec after entering break [ UE] door open [Ad. ] External When digital input tums ON, alarm output turns ON forcibly. (except alarm is ON) When exteral Parameter  |Factory default|Parameter  |Factory default|Parameter  |Factory default|Parameter  |Factory default

into setting mode, it will be automatically returned to RUN mode © Temperature display during alarm™" EAL | glarm delay time [EA ] of pf;rameter 4 group is set, alarm turns ON after the set time. dEF HEA dEt 30 PdE ofF udE HGH
X%:d pr:e\éio:;s setting value wcijll beI rergainhed. ovel U5 Jof defrosting [£. E] Defrost £ F 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 [U5 ] of ON/OFF*' . 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 [SE ]. '© 3sec Y ©3sec '© 3 sec ©3sec ©3sec v ©3sec Manual rd! ofF drk 100 dhr ofFF EdE oFF

defrost™" A F | When digital input turns ON, it executes manual defrost. dHO] oFF Edt q PdC oFF
. % 1. Except 1CH, compressor output model (TF31-1C][]). A
@ 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 li\ Evaporato r-fan Control e Parameter 4 group [PAHY]
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. . - S g . .
« Combr " start delay fime 1541 Set defrost cycle, time, and end temperature, etc to operate defrost (heater/hot-gas defrost). Tq improve the efficiency of cooling, install a_n_d control evaporator-fan at evaporator. AL Atd AHY l An no FAn EF !
ompressor start-up delay time [5d | . , . The front defrost (DEF) output indicator (green) turns ON during defrost output and it flashes during defrost Itis available for compressor-+dftost or auxiliary (alarm/evaporator-fan) output model (TF3L-2LILILY). Also ALE ALA Aon g FEY FAn Pdr \a
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 [5.dA] of parameter 1 group should be set as auxiliary [AL4], and auxiliary output [AL4] aLH 139 AoF a r m
Setting range: 0 to 60 (min) y - o0 should be set evaporator-fan [FAn]. L -2 :
e Compressor restart delay time [-dL ] I; g?:t?o?]fi(;o:gﬂ:ﬁ: r\;:::%s;f?;:t/iﬂt:g (acIJaurtm[/j(te\Eszgr]a:f)r-;arr;)mzutzu: mrg(:lel igg;%s Eefrost) [ ddEeFonst It is available for compressor+defrost+auxiliary (alarm/evaporator-fan) output model (TF3[-3_]HJ). Also, ALL 139 EAd 1} FHY |
To prevent frequent compressor ON/OFF, set compressor ON time after compressor turns OFF. OFIJ.')efrost method and operation [4E Fry]/ putl P group ‘ auxiliary output [t of parameter 1 group should be set as evaporator-fan [FAn]. ® Parameter 5 group [PAS]
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 = 20 Ldt ofF
Setting range of compressor min. operation time: 0 to 60 (min), oEA Hot-gas defrost P g Y eEvaporator-fan control_tempera_ture [FE] and hysteresis [FHY] _ CuA Random min bPS ag [ou EnA P 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 - - "
Compressor Compressor 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 off Prt nan usr Std Pud 0oo
Temp. Compressor‘ min. ogefaﬁon cycle !, min. ope?am" cycle 1 1. min. ope?ahon cycle ! OEE Hot-gas defrost defrost cycle/time (only for 3CH input model (TF33-1C1C-CJ) ;emperatulrt'e1 [F.tt 1, eva;[)frat;)r-fan output turns OFF. Set evaporator-fan control temperature [F.t ] and evaporator- LbA 0 SEP c LS5u of F
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
y | 1 o 1 i 1) i H 3 . o of
! Co?;g[:rs‘sor \ CO:I;E;:;SOY: ::e:;;g;r)trzz?aor \mcisrvl\)pr:rsas‘%n gz‘fri:{rgs;‘;yg:tﬁ]ndrg:eet_oootgezrit(ehglejf_;?gtt:'1%\?{3;isne)t cycle and during the set time. E\I/Eaporator-tfan ;:ontrol hys:(_erems sc;lﬂn%n:nge, 1dt0 505 tot5 O;( C),tZ:;l 10 (CIF)I & o For the detail information and instructions, please refer to user manual and user manual for communication,
| 1_delay time ! tme 1 e 4 9 range: eEvaporator-fan operation mode [F Ain] and evaporator-fan start-up delay time [d- ] 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.

(m] 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

Defrost time setting range: 1 to 100 (min/sec)

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 (TF33-31[-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{ (][ ][7)
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: 1to 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{[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-[][]

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,

EF N "
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

EF2 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)
EFs Evaporator-fan operates from power ON to power OFF. (regardless of defroster operation of freezer. When
door is open (digital input [ | ] 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.dr ] 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)

EFY

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 | deay Defrost cycle |  Defrost time
Defrost - -
EF
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.

(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
@lnstallation category Il

(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

W Proximity Sensors Panel Meters

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

M Connector/Sockets W 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
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