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Chapter 1. Technical Index 

The technical index of thermal camera module includes the performance index and the function 

index. 

Performance Index 

Take the table below for the index of thermal camera module performance. 

 

No. Technical Index Description 

1 Type DS-2TM06-LF/A 

2 Detector Type Vanadium Oxide Uncooled Focal Plane Arrays 

3 Detector Material Vanadium Oxide 

4 Detector Resolution 640 × 512 

5 Response Waveband 8 μm to 14 μm 

6 Pixel Interval 17 μm 

7 NETD  ˅35 mk (@25 °C, F#=1.0) 

8 Working Temperature -40 °C to 70 °C (-40 °F to 158 °F) 

9 Storage Temperature  -45 °C to 85 °C (-49 °F to 185°F) 

10 Power Voltage 12 VDC 

11 First image < 5 s 

12 Power Consumption ≤ 1.79 mW (TYP) with zoom and focus off  

13 Video Output 8 bit BT.656 (720 × 576)/(YUV+14 bit RAW) 

14 Communication Type RS-232 Serial Port 

15 Dimension 40 mm × 41 mm × 49 mm (1.58″ × 1.61″ × 1.93″) 

16 Frame 25 fps (BT656) 

50 fps (YUV+RAW) 

17 Weight (without Lens) < 82 g (0.18 lb.) 

18 Impact Strength 750 g, 1 ms 

19 Lens Mount M34 × 0.75 

20 Shutter Life 300,000 times 

Function Index 

Take the table below for the index of thermal camera module function. 

 

No. Function 

1 Manual Background Correction, Manual Shutter Correction 

2 Shutter Release (Auto-correction, Scheduled Correction, Disable Correction) 

3 Crossed Mark Display, Crossed Mark Position Adjustment 

4 Image Contrast and Brightness Adjustment 

5 DDE (Digital Detail Enhancement) 
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6 3D DNR (Digital Noise Reduction) 

7 Online Defective Pixel Correction, Defective Pixel Saved 

8 Save User Settings, Restore Factory Settings 

9 CVBS Output (ON and OFF) 

10 Palettes Mode: White Hot, Ice Fire, Rainbow, Black Hot, Red Hot, Green Hot, Fusion 1, 

Fusion 2, Color 1, Color 2, Sepia, Dark Blue, Iron 1, Iron 2, Rain 

11 Manual Zoom, Manual Focus 

12 Mirror, Digital Zoom  

13 One Key Focus 

14 Gray Scale Detection  

 

Chapter 2. Product Introduction 

Appearance Requirement 

The detector window should be dust-free, scratch-free, and no redundancy or break. The detector 

size should meet the requests in {ŜŎǘƛƻƴ !ǇǇŜŀǊŀƴŎŜ 5ƛƳŜƴǎƛƻƴΦ 

Terminals and Interfaces 

The terminal and interface description are shown in the figure below. 

 

 

The FPC connector interfaces (30-pin) of thermal camera module is shown below. 

Pin Signal Description Pin Signal Description 

1 VIN Power Input 10 V 
to 14 V 

2 GND GND 

3 VIN (10 V to 14 V) Power Input 10 V 
to 14 V 

4 GND GND 

5 GND GND 6 HS Horizontal 
Synchronization 
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7 RS232_RXD For User: TXD, 
Standard 

8 VS Vertical 
Synchronization 

9 RS232_TXD For User: RXD, 
Standard 

10 DATA_07 RAW_bit07/ 
BT656_07 

11 DATA_15 Reserved 12 DATA_06 RAW_bit06/ 
BT656_06 

13 DATA_14 Reserved 14 DATA_05 RAW_bit05/ 
BT656_05 

15 DATA_13 RAW_bit13 16 DATA_04 RAW_bit04/ 
BT656_04 

17 DATA_12 RAW_bit12 
 

18 DATA_03 RAW_bit03/ 
BT656_03 

19 DATA_11 RAW_bit11 
 

20 DATA_02 RAW_bit02/ 
BT656_02 

21 DATA_10 RAW_bit10 
 

22 DATA_01 RAW_bit01/ 
BT656_01 

23 GND GND 24 DATA_00 RAW_bit00/ 
BT656_00 

25 Video CVBS 26 GND GND 

27 DATA_09 RAW_bit09 28 VP_CLK (LVTTL Level) Clock 

29 DATA_08 RAW_bit08 30 GND GND 

 

The zoom and focus interface can be used with lens which equipped with DC motor. It controls 

position and performs one-touch focus through resistance feedback. It is recommended that the 

lens resistance should meet the requirements below. 

 ̧ The resistance of zoom and focus module should be between 200 Ω to 5 KΩ (the resistance 

of potentiometer should be 0 to 10 KΩ); 

 ̧ The accuracy of potentiometer should be ± 5%. 

Signal Description Max. Pin Voltage 

ZOOM_+ Zoom drive output, positive 12 V ± 20% 

ZOOM_- Zoom drive input, negative 12 V ± 20% 

ZOOM_FB Position signal input of zoom drive 3.3 V 

GND Grounding  0 V 

FOCUS_+ Focus drive output, positive 12 V ± 20% 

FOCUS_- Focus drive input, negative 12 V ± 20% 

FOCUS_FB Position signal input of focus drive 3.3 V 

GND Grounding 0 V 
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Cable Interface 

X1

12

2930

X3

X2

X4

X5

X6

1

12

1

6

Power Interface

Serial Communication 
Interface

Video Interface

Reserved

Coaxial video 
cable

 

Cables from X1 (30 pins) correspond to X2, X3, X4, X5, and X6 are shown as following tables. 

 

X1 Pin Color  X2 Description  

1 
Red Core 

3 

2 
Black Shell 

4 

 

X1 Pin Color  X3 Function 

5 Orange GND 

7 Yellow RXD 

9 Blue TXD 

 

X1 Pin Color X4 Pin 

6 Black 1 

8 Black 2 

10 Black 3 

12 Black 4 

14 Black 5 

16 Black 6 

18 Black 7 

20 Black 8 

22 Black 9 

24 Black 10 

26 Black 11 

28 Black 12 

 

X1 Pin Color X5 Pin 

11 Black 1 

13 Black 2 

15 Black 3 

17 Black 4 

19 Black 5 

21 Black 6 
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X1 Pin Description  X6 Description 

23 Wrap Shell 

25 Cable Core 

 

Unit: mm  

X5 has 6 pins, A=6.25 mm, B=8.65 mm, C=6.25 mm, D=8.00 mm; 

X4 has 12 pins, A=13.75 mm, B=16.15 mm, C=8.25 mm, D=10.00 mm 

Appearance Dimension 

The appearance dimensions are shown in the figure below. 
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Chapter 3. Serial Port Communication 

Communication Type 

The thermal camera module adopts the RS-232 asynchronous serial communication. 

Communication Format 

The thermal camera module serial port communication format is shown in the table below. 

 

Name Definition 

Baud Rate 115200 bps by default. 
Adjustable via software, ranges from 
2400bps to 115200bps. 

Start Bit 1-digit 

Data Bit 8-digit 

Stop Bit 1-digit 

Verification Mode None 

Sending Data Package 

Thermal camera module serial communication data package contains multiple fields, as shown in 

the figure below. 

BEGIN SIZE
Device 

Address

Subclass 
Command 

Address

Read/Write 
Standard

DATAN ENDCHK

N+4

Class 
Command 

Address
DATA1

 
The specific definition of each field of communication data package is in the table below. 

Field Digit Description Value Position (Byte) 

BEGIN 1 Command Package 
Start 

0xF0 1 

SIZE 1 Length: N  2 

Device 
Address 

1 Device address 0x36 3 

Class 
Command 

Address 

1 Class Command 
Address 

 4 

Subclass 
Command 

Address 

1 Subclass Command 
Address 

 5 

Read/Write 
Standard 

1 Read/Write Standard Write: 0x0 
Read: 0x1 

6 

DATA N Data Content 0×00 (Default) 7- N+6 
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CHK 1 Sum Verification Device Address + Specified 
Address + Read/Write 

Standard + DATA1 … +DATAN 

(N+7) 

END 1 End Command Package FF (N+8) 

Receiving Data Package 

The format of command from the thermal module to the controller is shown in the figure below. 

DATA1 is high byte, and DATA N is low byte. 

BEGIN SIZE
Device 

Address

Subclass 
Command 

Address

Return
Standard

DATAN ENDCHK

N+4

Class 
Command 

Address
DATA1

 

The specific definition of each field of communication data package is in the table below. 

Field Digit Description Value Position 
(Byte) 

BEGIN 1 Command Package Start 0xF0 1 

SIZE 1 Length: N Depend on Length 2 

Device 
Address 

1 Device Address 0x36 3 

Class 
Command 
Number 

 Command Number  4 

Subclass 
Command 
Number 

1 Subclass Command 
Number 

 5 

Return 
Standard 

1 Read/Write Standard 
Return Standard 

Return: 0x03 6 

DATA N - 2 Data Content 0×00 (Default) 7 - N+6 

CHK 1 Verification Device Address + Command 
Number + Return Standard + 

DATA1 … +DATAN 

(N+7) 

END 1 End Command Package FF (N+8) 

 

When the controller sends the Read/Write command to the thermal camera module, the thermal 

module receives complete of them and returns the actual status of Write command to the 

controller. Value 0x01 means successful, and value 0x00 means failed. When the thermal camera 

module receives the Read command, it reads the data from the register and returns the data to 

the controller by protocol. 

Communication Protocol Request 

The thermal device sends command to thermal camera module, and the thermal camera module 

realizes corresponding action. 

The communication command will be sent according to the agreed data package format. 



Thermal camera module· Technical Manual 

9 
 

Control Command 

Thermal camera module sends control command according to the list below. 

Device 
Address 

Class 
Command 

Subclass 
command 

Additional Data Description Default 

0x36 0x74 0x02 Read device model. (Read 
Only)  
0x00 0x52 0x71 0x00 0x00 

5-bytes, return 
device model 

 

0x36 0x74 0x03 Read camera module FPGA 
program version number. 
(Read Only) 

E.g. 5.1.12, 5 is 
version number, 
occupies 3 
bytes; 1 is minor 
version number, 
occupies 3 
bytes; and 12 is 
subdivision 
version, 
occupies 3 
bytes. MSB is 
high byte, such 
as 0x050112. 

 

0x36 0x74 0x04 Read camera module FPGA 
program compilation time. 
(Read Only) 

E.g. 20140820 
occupies 4 
bytes, MSB is 
high byte, such 
as 0x20140820. 

 

0x36 0x74 0x05 Read camera module software 
version. (Read Only) 

Refer to 0x03  

0x36 0x74 0x06 Read camera module software 
compile time. (Read Only) 

Refer to 0x04  

0x36 0x74 0x07 

Change baud rate 
(Write Only) 

0-8: Baud Rate 
code  
0: 1200 
1: 2400  
2: 4800 
3: 9600  
4: 14400 
5: 19200 
6: 38400  
7: 56000 
8: 115200 

5. 

0x36 0x74 0x0B 
Read camera manufacture 
date (Read Only) 

E.g. 20170101 
occupies 4 
bytes, such as 
0x20170101.MS
B is high byte, 
0x20170101. 

 

0x36 0x74 0x0C 
Read camera hardware date 
(Read Only) 

E.g. 20170101 
occupies 4 
bytes, such as 
0x20170101. 
MSB is high 
byte, 
0x20170101. 
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0x36 0x7C 0x02 (Write Only) Manual Shutter 
Correction, FFC 

 

0x36 0x7C 0x03 (Write Only) Manual 
Background 
Correction, 
External 
Correction 

 

0x36 0x7C 0x04 0x00 Auto-switch close 
0x01 Auto-switch open, 
scheduled control. 
0x02 Auto-switch open, 
temperature difference 
control. 
0x03, Auto-switch open, 
referred to scheduled mode 
and temperature difference 
mode. 
(Write Only) 

Shutter Release 
Auto-Switch 

0x00 

0x36 0x7C 0x05 Duration of minutes, 2-bytes 
10 minutes by default, as 0x00 
0×0A. 

Shutter Auto-
switch Time 
Interval 

0×0A 

0x36 0x7C 0x0D 0x00: data output is RAW+YUV 
0x01: data output is BT656 

Data Switching 0×0A 

0x36 0x78 0x02 Data is one byte, 
Valid range is 0 to 100, 50 by 
default. 

Brightness 0x32 

0x36 0x78 0x03 Data is one byte, 
Valid range is 0 to 100, 50 by 
default. 

Contrast 0x32 

0x36 0x78 0x10 Data is two bytes, 
Valid range is 0 to 100, 50 by 
default. 

DDE Detail 
Strength 

0x32 

0x36 0x78 0x15 Data is one byte, 
Valid range is 0 to 100, 50 by 
default. 

DNR Spectral 
Level 

0x32 

0x36 0x78 0x16 Data is one byte, 
Valid range is 0 to 100, 50 by 
default. 

DNR Temporal 
Level 

0x32 

0x36 0x78 0x1A 0x00 to close the cross cursor, 
0x0F to enable the cross 
cursor, 
0x02 to move upward the 
cross cursor, 
0x03 to move downward the 
cross cursor, 
0x04 to move leftward the 
cross cursor, 
0x05 to move rightward the 
cross cursor, 
0x06 to place the cross cursor 
in the center, 

0x0D to add the cross cursor to 
dead pixel list, 

0x0E to delete the cross cursor 

Manual DPC and 
Cross Cursor 
Control Switch 

0x00  
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to dead pixel list,  

0x2N to move N digits the 
cross cursor (N is 0x1–0xF). 

0x36 0x78 0x20 14 Pallets 
0x0: White Hot 
0x1: Black Hot 
0x2: Fusion 1 
0x3: Rainbow 
0x4: Fusion 2 
0x5: Ironbow 1 
0x6: Ironbow2 
0x7: Sepia 
0x8: Color 1 
0x9: Color 2 
0xA: Ice Fire 
0xB: Rain 
0xC: Green Hot 
0xD: Red Hot 
0xE: Dark Blue 

Default: White 
Hot 

0x0 

0x36 0x78 0x23 0x0: auto mode 
0x1: manual mode 

AGC Mode  0x0 

0x36 0x74 0x0F 
Restore parameters of camera 
module to factory settings. 

Restore Factory 
Settings 

 

0x36 0x74 0x10 
Saving modified parameters of 
camera module ISP. 

Save User 
Settings 

 

0x36 0x70 0x11 

0x0: none  
0x1: left/right 
0x2: up/down 
0x3: center 

Mirror 0x0 

0x36 0x70 0x12 
0x0: ×1 
0x1: ×2 
0x2: ×4 

Digital Zoom 0x0 

0x36 0x70 0x17 

0x00: call the first page of 
menu; 
0x01: move to the right 
circularly; 
0x02: plus key (confirm 
function in non-parameter 
adjustment mode); 
0x03: hold plus key; 
0x04: minus key; 
0x05: hold minus key; 
0x06: go to range table 
correction page; 
0x07: go to DPC page. 

Menu Operation  

0x36 0xFD 0x01 
0x0: focus+ 
0x1: focus- 
0x2: stop focus 

Manual Focus  

0x36 0xFD 0x03 0x0: one-touch focus One-touch Focus  

0x36 0xFD 0x10 
0x0: zoom+ 
0x1: zoom- 
0x2: stop zoom 

Manual Zoom  

0x36 0x70 0x1E 
0x0: OFF 
0x1: ON 

Switch of Gray 
Scale Detection  

0x0 
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0x36 0x70 0x1F 
0x0: OFF 
0x1: ON 

Marking Switch 
of Gray Scale 
Detection 

 

0x36 0x70 0x20 Set sensitivity, range 1-100 
Set Gray Scale 
Detection 
Sensitivity 

 

0x36 0x78 0x27 
Search alarm information of 
gray scale detection  

Search Alarm 
Information of 
Gray Scale 
Detection 

 

Thermal Module Control Command 

When the thermal camera module receives query command from the device, it sends back 

corresponding result to the device. The data package meets the “Communication Data Package 

Agreement”. 

Change Baud Rate 

Change Baud Rate: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 
Standard 

Attached 
Data 

Remark 

0x36 0x74 0x07 0x00 

0-8: Baud 
Rate code  
0: 1200 
1: 2400  
2: 4800 
3: 9600  
4: 14400 
5: 19200 
6: 38400  
7: 56000 
8: 115200 

Change Baud 
Rate 

Return̔ 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 
Standard 

Attached 
Data 

Remark 

0x36 0x74 0x07 0x03 0: change 
succeeded 
1: change 
failed 

 

Manual Shutter Correction 

Manual Shutter Correction: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 
Standard 

Attached 
Data 

Remark 
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0x36 0x7C 0x02 0x00 N/A Manual Shutter 
Correction 

Return: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 
Standard 

Attached 
Data 

Remark 

0x36 0x7C 0x02 0x03 N/A  

Manual Background Correction 

Manual Background Correction: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 
Standard 

Attached 
Data 

Remark 

0x36 0x7C 0x03 0x00 N/A Manual 
Background 
Correction 

Return: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 
Standard 

Attached 
Data 

Remark 

0x36 0x7C 0x03 0x03 N/A  

DDE Detail Strength 

DDE Detail Strength: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 
Standard 

Attached 
Data 

Remark 

0x36 0x78 0x10 0x00 0 to 100, 50 
by default. 

DDE Detail 

Return: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 
Standard 

Attached 
Data 

Remark 

0x36 0x78 0x10 0x03 N/A  

DNR Spectral Level 

DNR Spectral Level Adjustment: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 
Standard 

Attached 
Data 

Remark 

0x36 0x78 0x15 0x00 0 to 100, 50 
by default. 

DNR Spectral 
Level 

Return: 

Device 
Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 
Standard 

Attached 
Data 

Remark 
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0x36 0x78 0x15 0x03 N/A  

DNR Temporal Level 

DNR Spectral Level Adjustment: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x16 0x00 0 to 100, 50 

by default. 

DNR Temporal 

Level 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x16 0x03 N/A  

Brightness 

Brightness Level Adjustment: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x02 0x00  0 to 100, 50 

by default. 

Brightness  

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x02 0x03 N/A  

Contrast 

Contrast Level Adjustment: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x03 0x00  0 to 100, 50 

by default. 

Contrast 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x03 0x03 N/A  
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Focus 

Focus Adjustment: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0xFD 0x01 0x00  0x0: focus+ 
0x1: focus- 

0x2: stop 

focus 

Focus  

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0xFD 0x01 0x03 N/A  

One-touch Focus 

One-touch Focus Adjustment: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0xFD 0x03 0x00  N/A One-touch Focus 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0xFD 0x03 0x03 N/A  

Zoom 

Zoom Adjustment: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0xFD 0x10 0x00  0x0: zoom+ 
0x1: zoom- 

0x2: stop 

zoom 

Zoom 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0xFD 0x10 0x03 N/A  
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Data Switching 

Data Switching: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x7C 0x0D 0x00  0x0: 

RAW+YUV 

0x1: BT656 

Data Selection 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x7C 0x0D 0x03 N/A  

Gray Scale Detection Switch 

Gray Scale Detection Switch: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x70 0x1E 0x00  0x0: OFF 

0x1: ON 

Gray Scale 

Detection Switch 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x70 0x1E 0x03 N/A  

Gray Scale Detection Marking Switch 

Gray Scale Detection Marking Switch: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x70 0x1F 0x00  0x0: OFF 

0x1: ON 

Marking 

Switch 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x70 0x1E 0x03 N/A  
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Gray Scale Detection Sensitivity Setting 

Sensitivity Setting: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x70 0x20 0x00  1-100 

 
Range 1-100 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x70 0x20 0x03 N/A  

Gray Scale Alarm Information Search 

Alarm Information Search: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Read/Write 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x27 0x01 N/A Alarm 

Information 

Search 

Return: 

Device 

Address 

Class Command 
Standard 

Subclass 
Command 
Standard 

Return 

Standard 

Attached 

Data 

Remark 

0x36 0x78 0x27 0x03 Up to 96 

bytes alarm 

information 

Up to 10 groups 

alarm information 

bƻǘŜǎΥ 

 ̧ The camera module returns packets with different byte length according to the alarm status to 

improve communication efficiency. 

 ̧ The X and Y coordinates of alarm output are defined from 1, and the left corner of the screen is 

set as origin of coordinates. 

 ̧ The coordinate output of alarm information is switched according to mirror function, and the left 

corner of the screen is always set as origin of coordinates. 

Situation 1: no alarm information. The camera module returns F0 05 36 78 27 03 00 CHK FF. 

Situation 2: one group alarm information. The camera module returns F0 0F 36 78 27 03 11 DATA2 

DATA3 DATA4 DATA5…DATA6 DATA7 DATA8 DATA9 DATA10 DATA11 CHK FF. 

Situation 3: two groups alarm information. The camera module returns F0 0F 36 78 27 03 12 DATA2 

DATA3 DATA4 DATA5…DATA6 DATA7 DATA8 DATA9 DATA10 DATA11 DATA12 DATA13 DATA14 DATA15 

DATA16 DATA17 DATA18 DATA19 DATA20 CHK FF. 

Situation 11: ten groups alarm information. The camera module returns F0 0F 36 78 27 03 1a DATA2 

DATA3 DATA4 DATA5…DATA6 DATA7 DATA8 DATA9 DATA10 DATA11 DATA12 DATA13 DATA14 DATA15 
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DATA16 DATA17 DATA18 DATA19 DATA20 … DATA96 CHK FF. 

The output of alarm information has 11 saturations in different status. 

 

Alarm information resolution protocol: 

 ̧ The data between 0x03 and CHK are alarm information data, which contain max. 96 bytes.  

 ̧ The first byte contains alarm identifier and alarm groups number. The high four bits refer to alarm 

identifier, 1 refers to alarm, and 0 refers to no alarm. The low four bits refer to current alarm groups 

number. Up to 10 groups are allowed. (0-a) 

 ̧ The bytes between DATA2 and CHK are specific alarm information. Up to 10 groups of alarm 

information are allowed, and each group has 9.5 bytes, 76 bits. 

 

The alarm information of each group is defined as below. 

bit[75]-bit[60]: the highest gray scale value of current heat source area. 14 bits, 16 bits are occupied. 2 

bits are reserved. 

bit[59]-bit[50]: the X coordinate of highest gray scale level in current heat source area, 10 bits. 

bit[49]-bit[40]: the Y coordinate of highest gray scale level in current heat source area, 10 bits. 

bit[39]-bit[30]: the X coordinate of top left vertex of current heat source area enclosing rectangle, 10 

bits. 

bit[29]-bit[20]: the Y coordinate of top left vertex of current heat source area enclosing rectangle, 10 

bits. 

bit[19]-bit[10]: the X coordinate of lower right vertex of current heat source area enclosing rectangle, 

10 bits. 

bit[9]-bit[0]: the Y coordinate of lower right vertex of current heat source area enclosing rectangle, 10 

bits. 

The rest groups of alarm information are analogous. The specific alarm information occupies 95 bytes, 

and 96 bytes in total together with first byte. 

 

Data Upgrade Command and Transmission Order 

Change Baud Rate (Normal UART Command) 

Change Baud Rate: 

Begin Size Device 
address 

Command 
Address 

Write Data Bit CHK END 

0xF0 0x04 0x36 0x07 0x00 0x08 0x45 0xFF 

Return: 

Begin Size Device 
address 

Command 
Address 

Return Data Bit CHK END 

0xF0 0x04 0x36 0x07 0x03 0x01 0x41 0xFF 
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Start Upgrade (Normal UART Command) 

Start Upgrade: 

Begin Size Device 
address 

Command 
Address 

Write CHK END 

0xF0 0x03 0x36 0xE0 0x00 0x16 0xFF 

Return: 

Begin Size Device 
address 

Command 
Address 

Return Data Bit CHK END 

0xF0 0x04 0x36 0xE0 0x03 0x01 0x1A 0xFF 

 

Confirm Upgrade (Normal Mode UART Command) 

Confirm Upgrade: 

Begin Size Device 
address 

Command 
Address 

Write CHK END 

0xF0 0x03 0x36 0xE1 0x00 0x17 0xFF 

Return: 

Begin Size Device 
address 

Command 
Address 

Return Data Bit CHK END 

0xF0 0x04 0x36 0xE1 0x03 0x01 0x1B 0xFF 

 

Send Upgrade Address (Upgrade Mode UART Command) 

Send Upgrade Address: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 
0x00 
0x05 

0xE3 

0xXX 
0xXX 
0xXX 
0xXX 

0xXX 0xFF 

Return: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 0x01 0xE3 0x01 0xE4 0xFF 

 

Send Upgrade Package Size (Upgrade Mode UART Command) 

Send Upgrade Package Size: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 
0x00 
0x04 

0xE4 
0xXX 
0xXX 

0xXX 0xFF 
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0xXX 

Return: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 0x01 0xE4 0x01 0xE5 0xFF 

 

Send Upgrade Data (Upgrade Mode UART Command) 

Send Upgrade Data: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 
0xXX 
0xXX 

0xEE -- 0xXX 0xFF 

Return 

Succeed: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 0x01 0xEE 0x01 0xF0 0xFF 

Failed, send again: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 0x01 0xEE 0x00 0xEF 0xFF 

 

Send Upgrade End Command (Upgrade Mode UART Command) 

Send Upgrade End Command: 

Begin Size Command 
Number 

CHK END 

0xF1 
0x00 
0x01 

0xE5 0xE5 0xFF 

 

Return 

Succeed: 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 0x01 0xE5 0x01 0xE6 0xFF 

Failed 

Begin Size Command 
Number 

Data Bit CHK END 

0xF1 0x01 0xE5 0x00 0xE5 0xFF 

 

Quit Upgrade Mode (Upgrade Mode UART Command) 

Send Upgrade Data: 
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Begin Size Command 
Number 

CHK END 

0xF1 
0x00 
0x01 

0xE6 0xE6 0xFF 

Return 

Begin Size Command 
Number  

Data Bit CHK END 

0xF1 0x01 0xE6 0x01 0xE7 0xFF 

 

When UART Command in upgrade mode, CHK= Command Number + Data Bit 
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Chapter 4. LVTTL Communication Protocol 

BT656 

The thermal camera module support BT656 output. A field of standard video interface ITU-RBT.656 

(PAL, 720*576) consists of four sections. 

 ̧ Valid Data 

It includes odd field and even field. Each field has 288 lines. For each line, there are 1440 bytes, 

of which 720 bytes are Y data, 360 bytes Cr data and 360 bytes Cb data. The value of Y data is 

from 16 to 235, the value of Cb or Cr data is from 16 to 240. 

 ̧ Horizontal Blanking 

It includes 280 bytes. 

 ̧ Vertical Blanking 

 ̧ Control Code 

 

The EAV (End of Active Video) and SAV (Start of Active Video) parts of the stream are timing codes.  

Both EAV and SAV codes have four bytes. The first three bytes in the sequence are a fixed preamble: 

FF, 00, 00. The fourth byte, often labeled “XY”. The bit assignment of XY is shown as below. 

 

Bit  Symbol Function  

7 1 Always set to 1. 

6 F Field bit 
Odd field or even field. 

5 V Vertical Blanking Status bit 
Blanking area or active video area. 

4 H Horizontal Blanking Status bit 
SAV or EAV. 

3-0 P3P2P1P0 Protection bit 
P3=V(XOR)H; P2=F(XOR)H; P1=F(XOR)V; P0=F(XOR)V(XOR)H 

 

The description of EAV and SAV is shown in table below. 

Bit7 Bit6 Bit5 Bit4 Bit3 Hex Description 

1 0 0 0 0000 0x80 Even, Active, SAV 

1 0 0 1 1101 0x9d Even, Active, EAV 

1 0 1 0 1011 0xab Even, Blank, SAV 

1 0 1 1 0110 0xb6 Even, Blank, EAV 

1 1 0 0 0111 0xc7 Odd, Active, SAV 

1 1 0 1 1010 0xda Odd, Active, EAV 
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Bit7 Bit6 Bit5 Bit4 Bit3 Hex Description 

1 1 1 0 1100 0xec Odd, Blank, SAV 

1 1 1 1 0001 0xf1 Odd, Blank, EAV 

 

Blanking in Figure 1 means the Horizontal Blanking, it is 80H/10H in general. 

HSY Synchronization

Active video

 

Figure 1 

 

 
Figure 2 

The data sequence of Valid data in Figure 1 is shown in Figure 2. Y : Cb : Cr=4 : 2 : 2. It means each 

pixel has an individual Y value. Neighbor pixels have Cb and Cr of the same value. 

 

The data sequence of a field in PAL is shown below. 

 

 

The description of BT656 signal is shown as table below. 

Number Signal Function Description 

1 Clock Clock, transmission frequency: Approx. 27 Mhz 

2 DATA Data Signal, 8 bits 

 

RAW+YUV 

RAW+YUV combines data of two channels into one data stream through packaging module to 

output it. In addition, RAW attached data is overlaid behind RAW to output camera module internal 

parameters. The packaging format is shown as picture below. 
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LINE

YUV
(High 8 bits is Y, low 8 bits is 

UV)

RAW
(Low 14 bits)

RAW Attached DataInvalid Data

Blanking Area

4

Blanking 
Area

LINE+
VERT

PIX PIX

2*PIX+HORT

 

 ̧ LINE+4 valid lines, in which the former LINE is valid data line, and the last 4 lines 

are used for adding additional information and meeting the receiving format. 

 ̧ The former PIX pixels in valid line are 8 bits YUV data, and the last PIX pixels is 14 

bits RAW data. 

 ̧ RAW attached data is set in LINE+1 line and behind the RAW data.  

 ̧ The output clock is twice the pixel clock. 

 

Data output format based on TM03 dual-output camera module is shown in pictures below. 

Pixel in first line 1280 pixels in total

640 pixels 640 pixels

Output observable data in YUV format. The high 8 bits 
are Y data, and the low 8 bits are UV data.

Output raw data. The low 14 bits are valid in 16 
bits, and high bit zero fill.

 

Figure 3 Pixel Format of Each Line 

Resolution 1280 × 516, 516 lines, 1280 pixels in each line

First line in valid data Second  line in valid data 516  line in valid data

 

Figure 4 Frame Format of Camera Module 

 

COMPLIANCE NOTICE: The thermal series products might be subject to export controls in various 

countries or regions, including without limitation, the United States, European Union, United Kingdom 

and/or other member countries of the Wassenaar Arrangement. Please consult your professional legal 

or compliance expert or local government authorities for any necessary export license requirements if 

you intend to transfer, export, re-export the thermal series products between different countries. 
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