
 

www.ams.com Revision 1.0 - 11/04/2013 page 1/9 

 

SPI Temperature 
Measurement with 
SL13A 

  

Application Note 3:SL13A-SPI Temperature Measurement 



 

AN3 SL13A-SPI Temperature Measurement 

www.ams.com Revision 1.0 - 11/04/2013 page 2/9 

Table of Contents 

1 General Information ............................................................................................................. 3 

2 Test Frame & Command Byte ............................................................................................. 3 

3 Clearing the Test Mode ........................................................................................................ 4 

4 Setting the Test Mode for Temperature Readout ................................................................ 5 

5 Temperature Calculation ...................................................................................................... 7 

6 Proposed Procedure for SPI Temperature Readout ............................................................ 8 

7 Disclaimer ............................................................................................................................ 9 

 

 

Revision History 

Revision Date Owner Description 

1.0 11.04.2013 bhi Initial Document 
 

  



 

AN3 SL13A-SPI Temperature Measurement 

www.ams.com Revision 1.0 - 11/04/2013 page 3/9 

1 General Information 
The temperature reading with the SPI interface was originally designed as a test function during 
wafer sort. However it can also be used in an application if the following guidelines are followed. 
This document is valid for v2.0 silicon and for v2.2 silicon. 

 

2 Test Frame & Command Byte 
In order to read out the temperature, the test bit (B2) in the Command byte of the Test frame should 
be set. The length of the frame is 49 clock pulses (6 bytes + 1 execute pulse). The first byte in the 
Test frame is the Command byte. The second byte is the Address byte, which should be set to 0x00 
when operating in the Test mode. The last 4 bytes are a 32-bit test number used in the test mode. 
The execute clock pulse activates selected test mode. The structure of the Command byte is shown 
in the table 2 below: 

 

Table 1 - Test Frame 

Command Byte Address Byte Test Mode Number 
Bytes 

B7:B0 B7:B0 B31:B0 

 

 

Table 2 – Structure of the Command byte 

Bit Number Description 

B7 EEPROM Write 

B6 EEPROM Read 
B5 EEPROM Erase 

B4 EEPROM Write Block 
B3 EEPROM Erase Block 

B2 Test 
B1 RFU 

B0 
0: System EEPROM 
1: User/Measurement EEPROM 
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3 Clearing the Test Mode 
 

Note: Before sending a Test frame for test mode activation the test mode has to be cleared first, 
even if this is the first frame in the communication sequence. The test mode is cleared with the bit 
B0 of the 32-bit test mode number to high (see Figure below): 

 

 
Figure 1 - Test Frame - Clearing the test mode by setting B0 to high (see arrow) 

Trace 1 – CE 

Trace 2 – Dout 

Trace 3 – Din 

Trace 4 – CLK 
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4 Setting the Test Mode for Temperature Readout 
 

For the temperature readout the test mode #9 should be used. This mode is selected by setting bit 
B9 of the 32-bit test mode number to high (see Figure below): 

 

 
Figure 2 – Test Frame showing the temperature test mode activation with B9 (see arrow) 

Trace 1 – CE 

Trace 2 – Dout 

Trace 3 – Din 

Trace 4 – CLK 

 

The temperature data output is automatic and serial. It starts approx. 3.5ms after the execute clock 
pulse, as shown in the figure below. The initial delay is a function of the supply voltage. 

 

b
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Figure 3 - Serial temperature value output 

Trace 1 – CE 

Trace 2 – Dout 

Trace 3 – Din 

Trace 4 – CLK 

 

The number of clock pulses on the Dout pin is a function of the temperature. The minimum number 
of clock pulses is 512, the maximum is 1024. The frequency of the clock pulses is ~350 kHz as 
shown in the next Figure: 
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Figure 4 - Pulses on Dout 

Trace 1 – CE 

Trace 2 – Dout 

Trace 3 – Din 

Trace 4 – CLK 

 

5 Temperature Calculation 
 

The temperature is calculated as follows: 

 

𝑇[°𝐶] = 𝑐𝑜𝑑𝑒 ∗ 0.169 − 90.5 − 5.4 + 𝑜𝑓𝑓𝑠𝑒𝑡 

while  

𝑐𝑜𝑑𝑒 = (# 𝑜𝑓 𝑝𝑢𝑙𝑠𝑒𝑠 − 512) ∗ 2 

and  

𝑜𝑓𝑓𝑠𝑒𝑡 = 6 𝑏𝑖𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 𝐸𝐸𝑃𝑅𝑂𝑀, 𝑎𝑑𝑑𝑟𝑒𝑠𝑠 0𝑥05, 𝑏𝑖𝑡𝑠 31 − 26 
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The offset is not automatically calculated by the chip operating in the test mode 9. Therefore this 
needs to be done by the MCU of the application  

 

 

6 Proposed Procedure for SPI Temperature Readout 
 

1. Set CE signal HIGH, 

2. Read the bits 31-26 in the address 0x05 of the System EEPROM for offset calculation, 

3. Clear the test mode – test mode #0, 

4. Read the temperature – test mode #9. 
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Copyrights 

Copyright © 1997-2013, ams AG, Tobelbaderstrasse 30, 8141 Unterpremstaetten, Austria-Europe. 
Trademarks Registered ®. All rights reserved. The material herein may not be reproduced, adapted, 
merged, translated, stored, or used without the prior written consent ofthe copyright owner. 

7 Disclaimer 
Devices sold by ams AG are covered by the warranty and patent indemnification provisions 
appearing in its Term of Sale. ams AG makes no warranty, express, statutory, implied, or by 
description regarding the information set forth herein or regarding the freedom of the described 
devices from patent infringement. ams AG reserves the right to change specifications and prices at 
any time and without notice. Therefore, prior to designing this product into a system, it is necessary 
to check with ams AG for current information. This product is intended for use in normal commercial 
applications. Applications requiring extended temperature range, unusual environmental 
requirements, or high reliability applications, such as military, medical life-support or life-sustaining 
equipment are specifically not recommended without additional processing by ams AG for each 
application. For shipments of less than 100 parts the manufacturing flow might show deviations 
from the standard production flow, such as test flow or test location. 

The information furnished here by ams AG is believed to be correct and accurate. However, ams 
AG shall not be liable to recipient or any third party for any damages, including but not limited to 
personal injury, property damage, loss of profits, loss of use, interruption of business or indirect, 
special, incidental or consequential damages, of any kind, in connection with or arising out of the 
furnishing, performance or use of the technical data herein. No obligation or liability to recipient or 
any third party shall arise or flow out of ams AG rendering of technical or other services. 
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