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History 
 
Version Date Purpose Author 

1.0 02.06.2004 Creation M. Basel 

1 General Information 
 

 

Fig. 1.1: TSEM0108 Foto 

 

TSEM0108-L is a contact less temperature measuring system for OEM use based on the detection of 
infrared radiation. 

TSEM0108-L is equipped with an infrared sensor (Thermopile) in front. In this version a Thermopile Array, 
including 8 pixels, is used. It has to be pointed at the target object. 
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Fig. 1.2: TSEM0108 Detection Area 

The basic working principle is: 

1. Collection of infrared radiation by an optics 

2. Detection of collected infrared radiation with a Thermopile sensor 

3. Further analogue signal processing 

4. Calculation of ambient and object temperature using a microcontroller 

5. Providing the ambient and objects temperature at digital output (I2C-Slave Operation) 

 

The main fields of applications are: 

�  General measuring of temperature distribution 

�  Temperature measuring in industrial applications e.g. at moving or inaccessible parts 

�  Climate control 

�  Presence Detection 

�  Home appliances (e.g. microwave oven) 

�  Medical appliances (e.g. skin temperature measuring) 

 

1.1 Functional Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.3: Block Diagram of TSEM0108-L 
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1.2 Typical deviation of object temperature determination 
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Fig. 1.4: Typical deviation of object temperature determination addiction to combination of object and ambient 
temperature. 
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2 Specification  
For complete specification please refer TSEM0108-L_Specification.pdf. 

2.1 Absolute Maximum Ratings 
CAUTION: Exceeding these values may destroy this part! 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Voltage  Vcc Measured versus GND 0  5.5 V 

Storage temperature Tstor  -40  105 °C 

 

2.2 Operating Conditions 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Vcc Measured versus GND 4.75  5.25 V 

Ambient temperature Tamb  0  85 °C 

 

2.3 Electrical Requirements 

If not otherwise noted, 25°C ambient temperature, 5V supply voltage and object with e =0.98 were applied.  

 

Parameter Symbol Conditions Min Typ Max Unit 

Field of View    20  ° 

Object Temperature Range Tobj  -20  110 °C 

Supply Current  Full ambient temp. range, typical value, 
no output load  6  mA 

Digital Output Clock Rate  7 Bit address 10 100 300 kHz 

Data Output Rate Fout   10  Hz 

Accuracy of Target Temp. 
Measuring Acc25 Tamb = 25°C  1  %FS 

Accuracy of Target Temp. 
Measuring AccT Full ambient temp. range  2  %FS 

Resolution Digital    0.5  °C 
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3 Mechanics and Dimensions 

 

Figure 2.1: Dimensions 
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3.1 Setting up Terminal connections 

 

Terminal connections 

Pin Name Description Type 
1 +VS Supply Voltage Supply 
2 GND Ground potential Supply 
3 NC   
4 SCL I2C like Clock Input 
5 NC   
6 SDA I2C  like Data Input / Output 

Table 2.1: Terminal connections 

 

 

 
Figure 2.2 Connections to µ-Controller 
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4 Setting up µ-Controller for I2C-Master operation 
 

·  Provide Pull-Up resistors of 4.7k�  to SCK and SDI. 

·  Configure I2C-Clock to 100kBit/s. 

·  Configure Slave address to 160d. Please notice that slave address includes a 7 bit address and  
1 read/write bit. 
 

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 W=0 / R=1 

1 0 1 0 0 0 0 0/1 

·  Set µ-Controller to Master operation. 

 

 

4.1 Physical Interface Parameters 

 

Parameter Min Typical Max Unit 

Baudrate 10 100 300 kBit/s 

Address length --- 7 --- Bit 

Address (standard) --- 160 --- --- 

Input High Level 0,7 VDD --- --- V 

Input Low Level --- --- 0,3 VDD V 

Output High Level VDD – 0,7 --- --- V 

Output Low Level --- --- 0,6 V 
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4.2 Timing Parameters  

Start/Stop  

No. Parameter Description Min Typ Max Unit 

1 TSU:STA Start Setup Time 4700 --- --- ns 

2 THD:STA Start Hold Time 4000 --- --- ns 

3 TSU:STO Stop Setup Time 4700 --- --- ns 

4 THD:STO Stop Hold Time 4000 --- --- ns 
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Figure 3.2.1: Start/Sop Timing Parameters 
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Data 

No Parameter Description Min Max Unit 

1 THIGH Clock High Time 4.0 --- µs 

2 TLOW Clock Low Time 4.7 --- µs 

3 TR SDA & SCL Rise Time --- 1000 ns 

4 TF SDA & SCL Fall Time --- 300 ns 

5 THD:DAT Data Input Hold Time 0 --- ns 

6 TSU:DAT Data Input Setup Time 250 --- ns 

7 TAA Output Valid From Clock --- 3500 ns 

8 TBUF Bus Free Time 4.7 --- µs 
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Figure 3.2.2: Data Timing Parameters  
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5 Software for I2C communication 
 

Read EEPROM 
 
Send Command 
Start-Bit   +   I2C address   +   Write-Bit   +   Command   +   Stop-Bit 
                 160   4 
 
Receive reply 
Start-Bit   +   I2C address   +   Read-Bit   +   Reply of I2C-Slave   +   NACK   +   Stop 
                     160                                           8 
 
Send EEPROM address 
Start-Bit   +   I2C address   +   Write-Bit   +   EEPROM address   +   Stop 
                     160                                           0 – 255 
 
Receive content of EEPROM 
Start-Bit   +   I2C address   +   Read-Bit   +   Data   +   NACK   +   Stop 
                     160                                           0 – 255 
 

Write EEPROM 

 
Send Command 
Start-Bit   +   I2C address   +   Write-Bit   +   Command   +   Stop-Bit 
                 160   5 
 
Receive reply  
Start-Bit   +   I2C address   +   Read-Bit   +   Reply of I2C-Slave   +   NACK   +   Stop 
                     160                                           10 
 
Send EEPROM address 
Start-Bit   +   I2C address   +   Write-Bit   +   EEPROM address   +   Stop 
                     160                                           0 – 255 
 
Receive reply 
Start-Bit   +   I2C address   +   Read-Bit   +   Reply of I2C-Slave   +   NACK   +   Stop 
                     160                                           11 
 
Send data 
Start-Bit   +   I2C address   +   Write-Bit   +   Data   +   Stop 
                     160                                           0 – 255 
 
Receive reply 
Start-Bit   +   I2C address   +   Read-Bit   +   Data   +   NACK   +   Stop 
                     160                                           read back value of EEPROM 
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Read temperatures 

 
Send Command 
Start-Bit   +   I2C address   +   Write-Bit   +   Command   +   Stop-Bit 
                 160                    7 
 
Receive ambient temperature 
Start-Bit   +   I2C address   +   Read-Bit   +   Data   +   ACK   +   Data   +   ACK 
                     160                                            HighByte Tamb      LowByte Tamb 
 
Read object temperature of Pixel 1 - 7 
Data            +               ACK    +   Data                           +     ACK 
HighByte Tobj Pixel 1                   LowByte Tobj Pixel 1 
This step has to be repeated six times. 
 
Read object temperature of Pixel 8 and finish transfer 
Data            +               ACK    +   Data                           +     NACK + Stop-Bit 
HighByte Tobj Pixel 8                   LowByte Tobj Pixel 8 
 
 
Tobj and Tamb values are always given as signed integer value (16Bit) in degrees of Celsius multiplied by a factor of 
ten. 
 
 

5.1 Data Format 
 
Byte interpretation 
 
Data is always transmitted and received in below order. 
 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
MSB       LSB 

 
 
Temperature value interpretation 
 
Transferred data representing ambient and object temperature are always 16Bit signed integer values. 
Due to I2C-specification both values are transferred in two 8 byte fractions of the 16 byte value. 
Sequence of 8 byte transfer: 
 First byte: High byte 
 Second byte: Low byte 
 

High byte  Low byte 
Bit 15 14 13 12 11 10 9 8  7 6 5 4 3 2 1 0 

 
Calculation of temperature in tenth of Celsius degree 
 
T / °C = (High byte * 256 + Low byte) / 10 
 
i.E.: 
 High byte: 2d 
 Low byte: 105d 
 
 T = 61.7 °C 
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5.2 EEPROM Allocation 
The internal EEPROM of used µ-Controller allows storage of calibration data and user information. The calibration 
data, which is factory set, is essential for determination of ambient and object temperature. 

*1) Advice: It is strictly recommended not to erase or write any EEPROM content, which is declared as calibration 
data. Ignoring this advice will destroy functionality of TSEM0108-L 

 

Address Description 

0x00 Serial Number Low Byte 

0x01 Serial Number High Byte 

0x02 Emissivity Factor Low Byte (see 5.6) 

0x03 Emissivity Factor High Byte (see 5.6 

0x04 – 0x17 Calibration Values *1 

0x18 Alternative I2C-Address Low (see 5.5) 

0x19 Alternative I2C-Address High(see 5.5) 

0x1A – 0x5F Calibration Values *1 

0xFF Perform Reset (see 5.7) 

Table 5.3 EEPROM Allocation 

 

5.3 Software examples for I2C communication 

Subsequent are give the routines to communicate with TSEM0108-L. The shown code is written for 
Microchip PIC devices but can easily be adapted to any µ-Controller with I2C interface. 

 

Code contains two fundamental functions to: 

·  Read a byte from I2C-Slave 

·  Write a byte to I2C-Slave 

 

Further Code take advantage of fundamental function to realize: 

·  Reading content of EEPROM of I2C-Slave 

·  Writing content of EEPROM of I2C-Slave 

·  Reading measured ambient and object temperature 
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/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Aut hor :    M.  Basel  
Pur pose:    Wr i t e a byt e t o I 2C- Sl ave 
Ret ur n:    - - -  
Var i abl es:    cSl aveAdr ess:   I 2C- Sl ave- Adr ess 

cDat a:    Dat a ( 1 Byt e)  
bSendAdr ess:    Send I 2C- Sl ave- Adr ess ( t r ue/ f al se)  
bSt ar t :    Send St ar t - Bi t  ( t r ue/ f al se)  
bSt op:    Send St op- Bi t  ( t r ue/ f al se)  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /  
voi d I 2C_Wr i t e( char  cSl aveAdr ess,   

 char  cDat a,   
 BOOLEAN bSendAdr ess,  
 BOOLEAN bSt ar t ,   
 BOOLEAN bSt op)  

{  
/ /  I f  St ar t - Bi t  has t o be send 
i f  ( bSt ar t  == TRUE)  
{  

SEN = 1;      / /  Send St ar t - Condi t i on 
whi l e( SEN == 1) ;     / /  Wai t  unt i l  St ar t - Condi t i on t r ansf er ed 

}  
 
SSPI F = 0;       / /  Reset  I 2C- I nt er r upt  
 
/ /  I f  I 2C- Sl ave- Adr ess has t o be send 
i f  ( bSendAdr ess == TRUE)  
{  

SSPBUF = cSl aveAdr ess |  0x00;   / /  Send I 2C- Sl ave- Adr ess and Wr i t e- Bi t  ( 0)  
whi l e( SSPI F == 0)  { }    / /  Wai t  unt i l  I 2C- I nt er r upt  set  
whi l e( ACKSTAT == 1)  { }    / /  Wai t  unt i l  I 2C- Sl ave send Acknowl edge 

}  
 
SSPI F = 0;       / /  Reset  I 2C- I nt er r upt  
 
SSPBUF = cDat a;      / /  Wr i t e Dat a t o be t r ansf er r ed i n  

/ /  t r ansf er - buf f er .  Dat a wi l l  be t r ansf er ed 
 
whi l e( SSPI F == 0)  { }     / /  Wai t  unt i l  I 2C- I nt er r upt  set  
whi l e( ACKSTAT == 1)  { }     / /  Wai t  unt i l  I 2C- Sl ave send Acknowl edge 
 
/ /  I f  St op- Bi t  has t o be send 
i f  ( bSt op == TRUE)  
{  

PEN = 1;      / /  Send St op- Condi t i on 
whi l e( PEN == 1)  { }     / /  Wai t  unt i l  St op- Condi t i on t r ansf er ed 

}  
}  
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/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Aut hor :    M.  Basel  
Pur pose:    Read a byt e f r om I 2C- Sl ave 
Ret ur n:    Recei ved byt e 
Var i abl es:    cSl aveAdr ess:   I 2C- Sl ave- Adr ess 

bSendAdr ess:    Send I 2C- Sl ave- Adr ess ( t r ue/ f al se)  
bSt ar t :    Send St ar t - Bi t  ( t r ue/ f al se)  
bSt op:    Send St ar t - Bi t  ( t r ue/ f al se)  
bAck:     Send Acknowl edge ( t r ue/ f al se)  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /  
char  I 2C_Read( char  cSl aveAdr ess,   

BOOLEAN bSendAdr ess,   
BOOLEAN bSt ar t ,  
BOOLEAN bSt op,   
BOOLEAN bAck)  

{  
char  cResul t ;  
 
/ /  I f  St ar t - Bi t  has t o be send 
i f  ( bSt ar t  == TRUE)  
{  

SEN = 1;      / /  Send St ar t - Condi t i on 
whi l e( SEN == 1) ;     / /  Wai t  unt i l  St ar t - Condi t i on t r ansf er ed 

}  
 

/ /  I f  I 2C- Sl ave- Adr ess has t o be send 
i f  ( bSendAdr ess == TRUE)  
{  

SSPBUF = cSl aveAdr ess |  0x01;   / /  Send I 2C- Sl ave- Adr ess and ReadBi t  ( 1)  
whi l e( SSPI F == 0)  { }    / /  Wai t  unt i l  I 2C- I nt er r upt  set  
whi l e( ACKSTAT == 1)  { }    / /  Wai t  unt i l  I 2C- Sl ave send Acknowl edge 

}  
 

RCEN = 1;       / /  Enabl e r ecei ve mode.  Dat a wi l l  be  
/ /  r ecei ved 

 
whi l e( SSPI F == 0)  { }     / /  Wai t  unt i l  I 2C- I nt er r upt  set  
 
/ /  Send Acknowl edge or  Not Acknowl edge 
i f  ( bAck == TRUE)  ACKDT = 0;    / /  Set  ACK- Bi t  t o Not  Acknowl edge 
el se ACKDT = 1;      / /  Set  ACK- Bi t  t o Acknowl edge 
ACKEN = 1;       / /  Send ACK- Bi t  

 
whi l e ( ACKEN == 1)  { }     / /  Wai t  f or  t r ansf er  compl et ed 
 
/ /  I f  St op- Bi t  has t o be send 
i f  ( bSt op == TRUE)  
{  

PEN = 1;      / /  Send St op- Condi t i on 
whi l e( PEN == 1)  { }     / /  Wai t  unt i l  St op- Condi t i on t r ansf er ed 
RCEN = 0;      / /  Di sabl e r ecei ve mode 

}  
 

whi l e ( BF == 0)  { }      / /  Wai t  f or  r ecei ve- buf f er  f ul l  
 

cResul t  = SSPBUF;      / /  Save cont ent  of  r ecei ve- buf f er  
 

r et ur n cResul t ;      / /  Ret ur n r ecei ved dat a 
}  
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/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Aut hor :    M.  Basel  
Pur pose:    Read one cel l  of  I 2C- Sl ave eepr om 
Ret ur n:    St at e of  success 
Var i abl es:    cEepr omAdr ess:   Cel l  t o be r ead 
   cResul t :   Poi nt er  f or  r esul t  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /  
BOOLEAN Read_EEPROM( char  cEepr omAdr ess,   

      char *  cResul t )  
{  

char  cSl aveAdr ess;  
char  cCommand;  
char  cRecei vedByt e;  
 
cSl aveAdr ess = 160;     / /  Set  I 2C- Sl ave- Adr ess t o 160d 
cCommand = 4;     / /  Command:  Read EEPROM ( 4)  
 
/ /  Wr i t e command t o I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  cCommand:     Command t o r ead I 2C- Sl ave- EEPROM ( 4)  
/ /  bSendAdr ess = TRUE:   Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:    Send St ar t - Sequence 
/ /  bSt op = TRUE:    Send St op- Sequence 
I 2C_Wr i t e( cSl aveAdr ess,  cCommand,  TRUE,  TRUE,  TRUE) ;  
 
/ /  Recei ve r epl y f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
/ /  bAck = FALSE:   Send Not Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  TRUE,  TRUE,  TRUE,  FALSE) ;  
 
/ /  I f  r ecei ved Dat a i s  i ncor r ect ,  r et ur n f r om f unct i on.  
i f  ( cRecei vedByt e ! = 8)   r et ur n FALSE;  
 
/ /  Wr i t e EEPROM- Cel l  t o I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  cEepr omAdr ess:    EEPROM- Adr ess t o r ead ( 0- 255)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
I 2C_Wr i t e( cSl aveAdr ess,  cEepr omAdr ess,  TRUE,  TRUE,  TRUE) ;  
 
/ /  Recei ve cont ent  of  EEPROM f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
/ /  bAck = FALSE:   Send Not Acknowl edge 
cResul t  = I 2C_Read( cSl aveAdr ess,  TRUE,  TRUE,  TRUE,  FALSE) ;  
 
/ /  Ret ur n f r om f unct i on 
r et ur n TRUE;  

}  
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/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Aut hor :    M.  Basel  
Pur pose:    Read one cel l  of  I 2C- Sl ave eepr om 
Ret ur n:    St at e of  success 
Var i abl es:    cEepr omAdr ess:   Cel l  t o be wr i t t en 

cDat a:    Dat a t o be wr i t t en 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /  
BOOLEAN Wr i t e_EEPROM( char  cEepr omAdr ess,   

char  cDat a)  
{  

char  cSl aveAdr ess;  
char  cCommand;  
char  cRecei vedByt e;  
 
cSl aveAdr ess = 160;     / /  Set  I 2C- Sl ave- Adr ess t o 160d 
cCommand = 5;     / /  Command:  Wr i t e EEPROM ( 5)  
 
/ /  Wr i t e command t o I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  cCommand:    Command t o r ead I 2C- Sl ave- EEPROM ( 5)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:    Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
I 2C_Wr i t e( cSl aveAdr ess,  cCommand,  TRUE,  TRUE,  TRUE) ;  
 
/ /  Recei ve r epl y f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
/ /  bAck = FALSE:   Send Not Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  TRUE,  TRUE,  TRUE,  FALSE) ;  
 
/ /  I f  r ecei ved Dat a i s  i ncor r ect ,  r et ur n f r om f unct i on.  
i f  ( cRecei vedByt e ! = 10)   r et ur n FALSE;  
 
/ /  Wr i t e EEPROM- Adr ess t o I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  cEepr omAdr ess:    EEPROM- Adr ess t o wr i t e ( 0- 255)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
I 2C_Wr i t e( cSl aveAdr ess,  cEepr omAdr ess,  TRUE,  TRUE,  TRUE) ;  
 
/ /  Recei ve r epl y f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
/ /  bAck = FALSE:   Send Not Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  TRUE,  TRUE,  TRUE,  FALSE) ;  
 
/ /  I f  r ecei ved Dat a i s  i ncor r ect ,  r et ur n f r om f unct i on.  
i f  ( cRecei vedByt e ! = 11)   r et ur n FALSE;  
 
/ /  Wr i t e EEPROM- Val ue t o I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  cDat a:     EEPROM- Cont ent  t o wr i t e ( 0- 255)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
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I 2C_Wr i t e( cSl aveAdr ess,  cDat a,  TRUE,  TRUE,  TRUE) ;  
/ /  Read cont ent  of  cel l  back f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
/ /  bAck = FALSE:   Send Not Acknowl edge 
 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  TRUE,  TRUE,  TRUE,  FALSE) ;  
 
/ /  Check f or  success 
i f  ( cRecei vedByt e ! = cDat a)    r et ur n FALSE;  
 
/ /  Ret ur n f r om f unct i on 
r et ur n TRUE;  

}  
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/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Aut hor :    M.  Basel  
Pur pose:    Read measur ed ambi ent  and obj ect  t emper at ur e 

f r om I 2C- Sl ave 
Ret ur n:    St at e of  success 
Var i abl es:    ui AmbTemp:   Poi nt er  f or  r esul t  of  ambi ent  

     t emper at ur e 
ui Obj Temp[ ]   Ar r ay f or  r esul t s of  obj ect  

     t emper at ur es f or  each pi xel   
Comment :   Ambi ent  and obj ect  t emper at ur e ar e unsi gned 
   i nt eger  val ues mul t i pl i ed by t en 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * /  
BOOLEAN Read_Temper at ur es( unsi gned i nt *  ui AmbTemp,  unsi gned i nt  ui Obj Temp[ ] )  
{  

unsi gned char  cLoByt e;  
char  cSl aveAdr ess;  
char  cCommand;  
char  cRecei vedByt e;  
i nt  i Pi xel ;  
 
cSl aveAdr ess = 160;     / /  Set  I 2C- Sl ave- Adr ess t o 160d 
cCommand = 7;     / /  Command:  Read t emper at ur es ( 7)  
 
/ * * * * * * * * * * * * * * * * * * * *  READ AMBI ENT TEMPERATURE * * * * * * * * * * * * * * * * * * * * /  
 
/ /  Wr i t e command t o I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  cCommand:     Command t o r ead I 2C- Sl ave- EEPROM ( 7)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
I 2C_Wr i t e( cSl aveAdr ess,  cCommand,  TRUE,  TRUE,  TRUE) ;  
 
/ /  Recei ve Hi gh- Byt e of  ambi ent  t emper at ur e f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = TRUE:  Send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = TRUE:   Send St ar t - Sequence 
/ /  bSt op = FALSE:   Don' t  send St op- Sequence 
/ /  bAck = TRUE:   Send Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  TRUE,  TRUE,  FALSE,  TRUE) ;  
 
/ /  Save Hi gh- Byt e of  ambi ent  t emper at ur e 
ui AmbTemp = cRecei vedByt e << 8;  
 
/ /  Recei ve Low- Byt e of  ambi ent  t emper at ur e f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = FALSE:  Don' t  send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = FALSE:   Don' t  send St ar t - Sequence 
/ /  bSt op = FALSE:   Don' t  send St op- Sequence 
/ /  bAck = TRUE:   Send Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  FALSE,  FALSE,  FALSE,  TRUE) ;  

 
/ /  Save Low- Byt e of  ambi ent  t emper at ur e 
ui AmbTemp = ui AmbTemp |  cRecei vedByt e;  
 
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /  
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/ * * * * * * * * * * * *  READ OBJECT TEMPERATURE PI XEL 1 -  7 * * * * * * * * * * * * * * * * * * /  
 
f or  ( i Pi xel  = 1;  i Pi xel  <= 7;  i Pi xel ++)  
{  

/ /  Recei ve Hi gh- Byt e of  obj ect  t emper at ur e of  Pi xel  x f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = FALSE:  Don' t  send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = FALSE:   Don' t  send St ar t - Sequence 
/ /  bSt op = FALSE:   Don' t  send St op- Sequence 
/ /  bAck = TRUE:   Send Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  FALSE,  FALSE,  FALSE,  TRUE) ;  
 
/ /  Save Hi gh- Byt e of  obj ect  t emper at ur e of  Pi xel  x  
ui Obj Temp[ i Pi xel ]  = cRecei vedByt e << 8;  
 
/ /  Recei ve Low- Byt e of  obj ect  t emper at ur e of  Pi xel  x  f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = FALSE:  Don' t  send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = FALSE:   Don' t  send St ar t - Sequence 
/ /  bSt op = FALSE:   Don' t  send St op- Sequence 
/ /  bAck = TRUE:   Send Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  FALSE,  FALSE,  FALSE,  TRUE) ;  
 
/ /  Save Low- Byt e of  obj ect  t emper at ur e of  Pi xel  x  
ui Obj Temp[ i Pi xel ]  = ui Obj Temp[ i Pi xel ]  |  cRecei vedByt e;  

}  
 
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /  
 
/ * * * * * * * * * * * *  READ OBJECT TEMPERATURE PI XEL 8 * * * * * * * * * * * * * * * * * * * * * /  
 
i Pi xel  = 8;  
 
/ /  Recei ve Hi gh- Byt e of  obj ect  t emper at ur e of  Pi xel  8 f r om I 2C- Sl ave 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:    I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = FALSE:  Don' t  send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = FALSE:   Don' t  send St ar t - Sequence 
/ /  bSt op = FALSE:   Don' t  send St op- Sequence 
/ /  bAck = TRUE:   Send Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  FALSE,  FALSE,  FALSE,  TRUE) ;  
 
/ /  Save Hi gh- Byt e of  obj ect  t emper at ur e 
ui Obj Temp[ i Pi xel ]  = cRecei vedByt e << 8;  
 
/ /  Recei ve Low- Byt e of  obj ect  t emper at ur e of  Pi xel  8 f r om I 2C- Sl ave 
/ /  and f i ni sh t r ansf er  
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
/ /  cSl aveAdr ess:   I 2C- Sl ave- Adr ess ( 160)  
/ /  bSendAdr ess = FALSE:  Don' t  send I 2C- Sl ave- Adr ess 
/ /  bSt ar t  = FALSE:   Don' t  send St ar t - Sequence 
/ /  bSt op = TRUE:   Send St op- Sequence 
/ /  bAck = FALSE:   Send Not Acknowl edge 
cRecei vedByt e = I 2C_Read( cSl aveAdr ess,  FALSE,  FALSE,  TRUE,  FALSE) ;  
 
/ /  Save Low- Byt e of  obj ect  t emper at ur e 
ui Obj Temp[ i Pi xel ]  = ui Obj Temp[ i Pi xel ]  |  cRecei vedByt e;  
 
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /  
 
 
/ /  Ret ur n f r om f unct i on 
r et ur n TRUE;  

}  
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5.4 Changing I2C-Address of TSEM0108-L 

Changing I2C Address 
 
In case of address violation or usage of more than one TSEM0108-L, an alternative I2C-address can be configured 
and activated. This is done by changing accessory EEPROM-registers and short-circuit jumper. This feature provides 
ability to reset device into initial condition after failed change of address or lost of address. 

To change alternative I2C address and using alternative address, perform these two steps 

Change content of EEPROM registers 24 and 25 
   24:  Low byte of address 
   25:  High byte of address 

Comment: 

Any 7 bit I2C-address can be configured, expect of special cases declared by I2C specification. 

 

Short-circuit accessory jumper 
 

 

 

 

 

 Jumper to activate alternative I2C-address 

 

 

Figure 4.3.1: Jumper for I2C-address 

 

After reset system will use alternative address. 

 

Comment:  I2C address used during transfer always contain R/W-Bit. 
        Transferred byte is:  I2C address (Bit 8 – 1) + R/W-Bit (LSB) 
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5.5 Emissivity Correction 

Changing Emissivity Correction 
 

Emissivity (supported range: 0.07- 1.00) can be changed by writing special EEPROM registers. 
To calculate transmitting EEPROM content use formula below: 
 
  EEPROM value = Emissivity * 211.  (I.e.: for Emissivity = 0.98 
 �   EEPROM value = 2007) 
   
 Write low byte of this value in EEPROM address 2 and high byte in EEPROM address 3. 
   02:  Low byte of Emissivity 
   03:  High byte of Emissivity 
 
Perform reset to make changes taking effect. 

 

Tables with emissivity of different materials and surface are available. 

5.6 Performing Reset 

Performing reset 
 
To perform a reset to make changes taking effect, proceed one of these steps: 

Circle supply  

Change content of EEPROM registers 255 to 100 
  Reset will be occur after at least after 2 seconds. 
  Reset can be detected by reading EEPROM register 255, which will be set back to zero. 

 


