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1. QuicK SETuP

Step 1: Connect all temperature sensors.
Step 2: Configure all temperature sensors to the correct type and ensure all sensors report valid data.

Step 3: Connect all TECs/peltiers. Red wire to “+”, black wire to “-”.
Step 4: Attach the TEC/peltier "Hot" side to the heat sink. How to detect the “Hot” side:
e Apply +1V to the TEC/peltier for a short period. The side that feels warm is the "Hot" side.
e Alternatively, place the TEC/peltier on a desk like the picture below. The top side is the "Hot" side.

Hot
side

Step 5: Connect thermal fuse or short thermal fuse connector and apply power to the TEC Controller.

Vin

Ground

Thermal
Protection \;,  Ground

Connector
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Step 6: Quick check on sensor and TEC/peltier pairing
1. Apply +5V to each channel, one at a time. Only have one channel powered with +5V at any given

time.
Change Operation Mode
CH1 v OFF
(® Constant Voltage 5 Vv

(O Constant Current 0 A

(O Constant Temperature, ~ Ramping Limit
40 C 3 C/S
— Apply

() Temperature Profile 1 e

2. Check which sensor's temperature drops. This sensor is the main sensor for that channel.

3. When applying +5V, the heat sink temperature will slowly increase.

4. If one sensor's temperature increases rapidly when applying +5V, it may be due to reversed
TEC/peltier "+" and "-" wire connections or the TEC's/peltier’s "cool" side being attached to the
heat sink. Correct this before continuing the system setup.

Step 7: Configure each channel’s protection level
e The maximum cooling voltage, related to the coefficient of performance (COP = Qc/Pin), is
recommended to be set at 40% of Vmax.
e Maximum heating voltage and current limit are only related to the TEC/peltier specifications and
total system power budget. Setting these to 90% of Imax and Vmax is recommended. (Negative
voltage is used for heating).

System Analog Temperature Sensor Digital Sensor FAN TEC Auto Tuning
Channel Selection Basic PID parameter Expert option
CH1 v

Kp [4.29611 Main sensor delay time 7503 |

Main Sensor | A4 v compensation
291382
Heatsink Sensor | A2 ¥ L ] Vokage per degree | 022 viC
i 1| Positional pid algoritl
Td [1.21400 P al pid algorithm
unchecked: incremental algorithm

Full PID , unchecked: P only

Enable anti-windup control L C
Enable overshoot prevention ’5—‘ S
Enhance offset control

Max Cooling voltage |10 V (>=0V)
Max Heating voltage |-22 V (<=0V)

Cument Limit |15 A

Stable criteria (0.5 C (indicator tum green.)

Gradient position® |0 0-1.0)
- Control Target 1-Main sensor

Setpoint boundary 0. ‘ c "3—"’ G

Voltage for PID AutoTi
* Define temperature position when thermal profile include gradient control. i i
0=TM0, 1.0=TM1

[] Resistor Heater mode

O Im.j"'de PID value and Save common setting to same group Save Setting
object model

If 6 channels are organized into a group, using "Save Common Setting to Same Group" can save time
configuring each channel individually.
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SPECIFICATIONS*

Hot Side Temperature 27.0°C 50.0 °C 80.0 °C
Qcmax (AT = 0) 215.2 Watts 231.6 Watts 248.3 Watts
ATmax (Qc = 0) 73.6°C 82.6°C 93.1°C
Imax (I @ ATmax) 16.0 Amps 15.6 Amps 15.1 Amps
Vmax (V @ ATmax) 23.3 Volts 25.9 Volts 29.2 Volts
Module Resistance 1.37 Ohms 1.54 Ohms 1.77 Ohms
Max Operating Temperature 120 °C

Weight 36.0 gram(s}

* Specifications reflect thermoelectric coefficlents updated March 2020

System Analog Temperature Sensor Digital Sensor
Power supply cumrent mit E A
Ambient sensor im ~
Input current limit should be set based on the PSU's capacity and real usage demand, leaving enough

power for other system components.

Step 8: Auto tune all 6 channels simultaneously.

o )
Sensor delay
Status Ku Tu Vgt Compensation Kp Ti Td
McH1 | | [477346 | [371273 | [022 | [1.62203 | [429611 | [291382 | [121409 |
McH2 | | 256211 | |658553 | |-0.17795( [16 | [107901 | [329276 | [0.823191 |
FAcH3 | | [o | |0 | [0.172041) 09 | 154009 | (289479 | [0.964929 |
McHa | | o | [0 | [017204] 09 | 15 | [25 | |07 ]
(cHs | | [o | [o | [0.17204] 09 | [15 | [25 | [07 }
McHe | | o | [0 | 017204 o5 | IE | [25 | [o7 J
Start Auto Tune ‘
=
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Time ICH1

23:43:42
23:43:43
23:43:43
23:43:44
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Step 9: Run thermal profiles and analyze logged data (optional)

P Wave form Corfiguration  Advanced
T e e et T R e e e e e e e e P e e " Temperature
Mpeere [ When “Auto Logging” is enabled,
e e s e s e S B el |5 ST all listed items, including the voltage
| [JTEC_CHe .
mwosoe - —— — — — — F——— O & current data of the 6 channels, will
= |Omos be automatically saved to two files.
mm [ SetpontCH1  +
59.9700°C B :—:’;‘:‘1“—’ >
+2.342v U Tomeacs ~
Yoltage b
5579V = 89 Summary_Waveform_04D 23H 43M 425.CSV
+1.620A @ Waveform_04D 23H 43M 425.CSV
Current .
-7.200A
107.70W
Power
1.80W
Pavse Siop Restat | Sat Mar 04234342 2023 Duration: 1 min 14 sec | Data analysis Yeew window [T
e Summary_waveform_xxx: Records two data points (max and min) for the last minute
e Waveform_xxx: Records one real-time data point every 0.5 seconds.
CH2 CH3 CH4 CHS CHE Setpoint C T_Heatsin| T_tec CH1 T_Object ( A1 Group_AVi Group_uni Ambient V(1) V(2) V(3) V(4) V(5) V(6) 1(1)
59.9707 59.9707 61.5569 61.5569 25.0005 25.0018 60 53.6473 59.9787 58.7294 43.4539 59.9794 0 43.4553 -1.9888 12.01 0 0 0 0 -0.6568
59.9754 59.9754 61.5661 61.5661 25.0005 25.0018 60 53.5677 59.9807 58.7317 43.4512 59.9808 0 43.4512 -2.0367 12.0101 0 0 0 0 -0.6515
59.9777 59.9777 61.565 61.565 25.0006 25.0019 60 53.4873 59.9785 58.7336 43.4543 59.9777 0 43.4531 -2.0669 12.0106 1] 0 0 0 -0.7556
59.9771 59.9771 61.564 61.564 25.0006 25.0019 60 53.4059 59.9746 58.7349 43.4629 59.9742 0 43.4604 -2.1273 12.0096 ] 0 0 0 -0.7421

Step 10: Other data logging methods (optional)

Operation Wave form Configuration Advanced
Auto Push Data logging
[JCH 1info [ System temperature &— T —
[CICH 2info ] System Power «
[CJCH 3info [[] A1-A8 Temperature Stop
[JcH 4info OJAarAs R
[CICH Sinfo [ Digtal Sensor 116 |
CJcH 6irfo [JCH1-6 Temperatute swing duration

Temp and Voktage 41169 CONTROL message

Log Interval 05 | Sqpond | Open | (ONotepad @EXCEL
logName  |PUSH_data_202303 04 235344 CSV | [fows 731

Log Folder Ic,\VTC_lei\ J

Power On auto push meassge
Data Port Log control
USBCOC v~ 8000

Control to 0.

m Second

Data Lgging Interval

System temperature for all of 6 channels
System power for all channel voltage and current

Temperature and voltage will return fix format channel data

AUTOPUSHDATA(85.1209,85.1209,77.5000,77.5000,25.0000,25.0015,

-100058,12.0103,0.0000,0.0000,0.0000,-0.0000,50.4792)

Log interval should be between 0.1 second to 1000 second.

Auto push message can be set as power
on default. To disable it, just set Log
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Step 11: Failure analysis (optional)
If one channel ramps up (heats) slower than another channel:
1. Check if the maximum heating voltage level is set the same for both channels.

2. Check the voltage and current values. If the voltage is the same, but the current is lower than
the other channel, then check the cable connection and TEC/peltier resistance.

3. If both voltage and current values look correct, then check the quality of the thermal pad
assembly for this channel.

If current close to 0 on one

channel, check TEC/peltier If all channels are ramping up

connection. slower than expected, check
voltage limit setting on all channels.

Check heating voltage setting on
problem channel.

Step 12: Copy settings to another unit (optional)

= Advanced When one unit is configured and running properly, save its settings as a file.
Fimware Upd_""e On another unit, you can directly load this setting file to save setup time.

Firmware

All settings are stored in VTC NVRAM.
Progress

Load full setting from file

Save full setting to file

Step 13: Check and upgrade firmware (optional)
e Check firmware version: Refer to Section 4.11 on Software User Guide.

e Upgrade firmware: Refer to Section 2.5.3 on Software User Guide.
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2. REVISION HISTORY

Version | Date Released Description of Change

0.0.1 12 Jul 2024 Initial Release

0.0.2 07 Jan 2025 Added Step 5 (short thermal fuse connector) and Step 13 (check/upgrade
firmware)
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3. LEGAL NOTICES

The signed agreement between Purchaser and VBMB will govern the sale and purchase of Venture Biotech
Modules Business Pte. Ltd.’s (“VBMB”) products (“Products”). If no agreement has been concluded,
VBMB's terms and conditions of supply will apply.

Testing and other quality control techniques are used to the extent that VBMB deems necessary to
support its warranty.

Except where required by law, specific testing of all parameters of each Product is not necessarily
performed.

Purchaser must provide adequate design and operating safeguards to minimize inherent or procedural
and technical risks associated with Purchaser products and applications. Purchaser is solely responsible
for its selection and use of VBMB Products. VBMB assumes no liability for applications assistance,
Purchaser product design or any incompatibility of the Product with Purchaser product.

Products supplied by VBMB are not designed, intended, or authorized for use in life support, life sustaining,
medical systems or devices, aircraft navigation, nuclear, or other applications, including, but not limited
to, public transportation operating systems, in which the failure of such Products could reasonably be
expected to result in personal injury, loss of life or severe property or environmental damage. Purchaser
acknowledges that use of VBMB’s Products in such product applications is understood to be fully at the
risk of Purchaser and that Purchaser is responsible for verification and validation of the suitability of
VBMB's Products in such applications. Purchaser agrees that VBMB is not and shall not be liable, in whole
or in part, for any claim or damage arising from use in such applications. Purchaser agrees to indemnify,
defend, and hold VBMB harmless from and against all claims, damages, losses, costs, expenses, and
liabilities arising out of or in connection with any such use or application.

VBMB retains all rights to all proprietary intellectual property in the Products and associated
manufacturing processes and has the right to file for and obtain intellectual property protection for same.
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