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This application note describes the available options for PPTRIM programming of all related AS51xx devices: 

• AS5140 

• AS5145 

• AS5245 

 

Starting with the general permanent programming of the OTP memory register, it also describes how to do a “soft writing” for 

single or multiple non-permanent writing of the OTP. In addition the load function and the features for verification after 

programming are included. 

For an overall description of the device, please refer to the relevant datasheet. 

 

Note: The pin PROG at the AS5140 is identical to the PDIO pin of the AS5145. 

 

1 Hardware Connections for OTP Memory Programming 

For OTP memory access, 3 signals are required: PROG/PDIO, CSn and CLK. To read the angle position for zero position 

programming, signal DO is also required. The AS5xxx can be programmed in either 3.3V or 5V mode. The related programming 

voltage Vprog is always between 3.3V….3.8V. 
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Figure 1 Programming circuit of AS5xxx 
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2 One Time Programmable Register (OTP) 

The OTP block should add flexibility to the user. It allows to define a new zero position, and several other output modes. For 

internal test purpose a test mode can be activated. It is not recommended to change the factory settings of the device.  

 

By default the periphery pins CSn, CLK and PROG/PDIO are used for the SSI interface. To access the OTP block a special 

setup condition must be performed to access the block. Another exit condition must be performed to get out of the access!  

 

C S n  

C L K  

P R O G

/ P D I O

S e t u p  C o n d i t io n  

O p e r a t i o n  M o d e  S e le c t io n  

O T P  A c c e s s  

E x it  C o n d it i o n  
 

Figure 2 OTP register input and exit condition 

 

2.1 AUTOLOAD Operation 

This mode transfers the permanent stored data from each PolyFuse to the corresponding register. The outputs of the registers 

are internally available and buffered in parallel format. The autoload operation is performed at every power on sequence. 

 

2.2 LOAD Operation 

- Transfer DATA from PolyFuse to registers on demand. 

 

Figure 3 LOAD operation 

 
At CLK=LOW and PROG/PDIO=LOW the rising edge on CSn signal latches the load command internally. Each rising edge at 

CLK gets another bit stored into the register. This mode is not recommended in application because the asynchronously change 

(bit after bit). A power down and AUTOLOAD can be used instead. 

 

am
s A

G 

Tec
hnica

l c
onten

t s
till

 va
lid



AN514x-10 PPTRIM OTP Programming 

 

Revision 1.3, July 2010  www.austriamicrosystems.com Page 3 of  16 

2.3 WRITE Operation  

- Write DATA from External PROG/PDIO Pad to Register 

- Operation stops automatically after DATA is latched 

- DATA must be stable at rising edge of CLK 

Figure 4 WRITE operation 

 
This operation is defined by CLK=LOW and PROG/PDIO=HIGH during rising edge of CSn signal. The signal PROG/PDIO works 

as input and has to be stable at rising edges of CLK signal. All external data will be shifted into an internal shift register.  

  

 

2.4 READ Operation 

- Read DATA from Registers at PROG/PDIO 

- DATA is looping until CSn stops operation 

 

Figure 5 READ operation 

 
This operation performs a serial read of the register data and is defined at CLK=HIGH and PROG/PDIO=LOW during rising edge 

of CSn signal. The signal PROG/PDIO works in data out direction after the second rising edge at CLK.  
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2.5 PROG Operation 

- - Permanent Storage of DATA from registers to PolyFuse  

 

Figure 6 PROG operation 

 
During this operation the data written into the Latch during write cycle operation are permanently stored in the PolyFuse cell. 

PROG/PDIO=HIGH and CLK=HIGH during rising edge of CSn signal starts this operation. The fusing is managed bit by bit due 

to the high current need for fusing. The programming time of PolyFuse cell is defined by the high pulse of CLK (PROG_BURN). 

As there is a maximum current of 100mA needed for permanently fusing, PROG/PDIO has to be stabilized by some capacitance 

during this operation. The low time of CLK (PROG_RELOAD) allows to recharge the capacitor. This is useful if the source has a 

limited current and can be compensated by increasing this time.  

 

2.6 ANALOG Operation  

Note: This operation is mandatory after programming. Every programmed fuse must be verified with this procedure! 

- Reading Resistance of PolyFuse  

 

Figure 7 ANALOG operation 
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This operation is defined in a similar way than the PROG operation. At the 4th falling edge of CLK, PROG/PDIO must be LOW, 

further on internal switches enable the analogue resistance measurement between PROG/PDIO pad and GND. One rising edges 

of CLK later, the first PolyFuse resistance (mbit0) can be measured during CLK= HIGH. At each following CLK=HIGH, one 

PolyFuse element after the other is measured. 

During resistance measurement, the maximum current must not exceed 2mA, to avoid unwanted programming to the PolyFuse 

elements. This analogue measurement is necessary because of: 

- Guard band for the comparator level 

- Guard band for a maximum lifetime drift 

- Check of a low ohmic programming path 

Resistance values and comparator level are within the following l imits: 

 
- Unprogrammed PolyFuse resistance:        50Ω-200Ω 

- Comparator Level:                                   300Ω-2KΩ 1) 

- Programmed PolyFuse resistance:            >10KΩ 

 
There are two possibilities to do resistance measurements: 

 

Setting a fixed voltage of 100mV at PROG/PDIO and measuring of the current at CLK=HIGH. 

This is the preferred measurement method to get exact resistance values. 

 

 
 
Forcing a constant current of 200µA into PROG/PDIO pad and measuring of the voltage at CLK=HIGH. 

This is the preferred measurement method for a fast implementation. 

 
1) Comparator level can not be measured from external   2) Current compliance must be set to 2mA 3)   Voltage compliance must be set to VDD  

3 Operating Conditions 

3.1 PROG Operation 

PARAMETER SYMBOL MIN MAX UNIT NOTE 

Positive Supply Voltage (1) 

(=Programming Voltage) 

VDD 3.3  

3.5  

3.6  

3.6  

V 

V 

Positive supply for Temp < 70°C 

Positive supply for Temp < 150°C 

Negative Supply Voltage VSS 0V 0V V Ground =0V 

Junction Temperature Tjunction 0 150 °C High temperature can cause a higher 

programming yield loss ! 

Programming Current into 

PROG/PDIO 

IPROG,prog  100 mA required current to program a single 

PolyFuse element (2) 

Programming refresh time tPROG_REFRE

SH 

1.0  us minimal refresh time during fusing –  

pad CLK (3) 

The PolyFuse cell can be programmed only once 

Notes: 

 
(1) The supply voltage must be fixed in the same range than the programming voltage 

(2) The PolyFuse cells are programmed in a bit by bit sequence due to the high current at fusing. 

(3) Refreshing time of the external capacitor depends on the compliance current of the fusing voltage source. 
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