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VDD

MISO

Test

SCLK

1

2

3

4

8

7

6

5

VREG

VSS

MOSI

OUT/CS
SC69401

 

2 SOP8

VDD 1 

MISO 2 MISO SPI

Test 3 

SCLK 4 SCLK SPI

OUT/CS 5 PWM CS:SPI

MOSI 6 SPI_MOSI: SPI

VREG 7 

VSS 8 
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VREG1

VSS1

VDD1

MISO1

Test

OUT2/CS2

SCLK2

MOSI2

1

2

3

4

5

6

7

8

16
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12

11

10

9

MOSI1

OUT1/CS1

SCLK1

Test

MISO2

VDD2

VSS2

VREG2
SC69431D

 

eTSSOP-16L

VREG1 1 

VSS1 2 

VDD1 3 

MISO1 4 

Test 5 

OUT2/CS2 6 

SCLK2 7 

MOSI2 8 

VREG2 9 

VSS2 10 

VDD2 11 

MISO2 12 

Test 13 

SCLK1 14 

OUT1/CS1 15 

MOSI1 16 
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SIP3

VDD  1 

VSS 3 

OUT 1 5 
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℃

SC69431-PA2R-000-A -40 ~ 160 SOP-8 4000  

SC69431-PA2R-SPI-A -40 ~ 160 SOP-8 4000  

SC69431-PA2R-PSI-A -40 ~ 160 SOP-8 4000  

SC69431-PE3R-000-A -40 ~ 160 TSSOP-16 3000  

SC69431-PE3R-SPI-A -40 ~ 160 TSSOP-16 3000  

SC69431-PE3R-PSI-A -40 ~ 160 TSSOP-16 3000  

SC69431-SI1R-000-A -40 ~ 160 SIP3 3000  

SC69431-SI1R-PSI-A -40 ~ 160 SIP3 3000  

 

 

SC69431DC-SPI-TR-Q

 

    Q: 

TR: 

SPI: SPI
[blank]: 

DC: SOP8
HS: eTSSOP-16L封装
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VDD

t＜48h -14 28 V 

t＜60s -18 37 V 

VOUT 
t＜48h -14 28 V 

t＜60s -14 34 V 

VspiOUT SPI  -11    11 V 

IR   40 mA 

TA  -40 160 ℃ 

TSTG  -40 160 ℃ 

H  -1 1 T 

VESD_HBM HBM EIA/JESD22-A114-B HBM  -8 8 kV 

 

IsoR   4  MΩ 
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( TAMB = -40 ~ 160℃ VDD = 4.5 ~ 5.5V ) 

VDD 5V  4.5 5.0 5.5 V 

VDD_3.3V VREG VDD 3.3V，UVLO_3P5EN=1 3.0 3.3 3.6 V 

VDD PSI5 4.1  12 V 

IDD  SOP-8 - 8 10 mA 

Isurge SOP-8 - - 50 mA 

IOCP SOP-8 - 25 35 mA 

IERRSTART PSI5 -2 - 2 mA 

ΔIS 
PSI5- 22 26 30 mA 

PSI5- 11 13 15 mA 

ISDRIFT PSI5 -4  4 mA 

VREG 5V  3.13 3.3 3.47 V 

VREGOVP  3.5 3.7 3.89 V 

VREGUVL  2.8 2.9 3.0 V 

VDDstartH 5V  3.6   V 

VDDstartHyst 5V   100  mV 

VUVLO 
UVLO_3P3 = 0  3.7 3.9 4.1 V 

UVLO_3P3 = 1 2.6 2.8 3.0 V 

VUVLOHYS  50 100 200 mV 

VOVP 
 6.0 6.2 6.4 V 

PSI5 22 24 26 V 

VOVPHYST 
 50  200 mV 

PSI5 0.8 1.4 2.0 V 

Ishort 

- - 15 mA 

PWM SENT - - 30 mA 

- - 15 mA 

SENT - - 30 mA 

RL 
4.7 10 - KΩ 

4.7 10 - KΩ 
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RL_PWM PWM

1 - - KΩ 

1 - - KΩ 

Vsat_lo 
R>=10k  - 0.5 2 %VDD 

R>=4.7k  - 2.5 3 %VDD 

Vsat_hi 
R>=4.7k  95 98 - %VDD 

R>=10k  97 99 - %VDD 

VsatD_lo 
R>=10k  - 0.5 1 %VDD 

R>=1k  - 2.5 4 %VDD 

VsatD_hi 
R>=1k  85 90 - %VDD 

R>=10k  97.5 98 - %VDD 

Dsat_lo 
R>=10k - 0.5 1 %VDD 

R>=4.7k  - 1 2 %VDD 

Dsat_hi 
R>=10k  97.5 98.5 - %VDD 

R>=4.7k  95 97 - %VDD 

BVSSPD VSS R<=10k - 0.5 1.6 %VDD 

BVSSPU VSS 1K≤R 5V 99.5 100 - %VDD 

BVDDPD VDD 1K≤R - 0 0.5 %VDD 

BVDDPU VDD R≤10k, 5V 97 99.5 - %VDD 

Clamp_lo  0 - 100 %VDD 

Clamp_hi  0 - 100 %VDD 

(1)  SC69431

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100
%
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7.8 8.2 8.5 MHz 

-3 - 3 %FCK 

- 200 250 us 

Filter = 0 - 400 500 us 

Filter = 1 - 528 800 us 

Filter = 2 - 656 - us 

- 40 - us 

- 3 5 ms 

6  
 

tPS - 100 - us 

tPW - 100 - us 

TIDLE - 20 - ms 

 

 
7 EEPROM  
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FPWM PWM 100 - 2000 Hz 

FPWM_Init PWM
25℃ - - ±2% FPWM 

25℃ - - ±1% FPWM 

ΔFPWM PWM PWM  - - ±3% FPWM 

Trise_LSD PWM
4.7nF，RL=1KΩ  - 10 - us 

10nF，RL=1KΩ  - 20 - us 

Trise_PP PWM
4.7nF，RL=1KΩ  - 3 - us 

10nF，RL=1KΩ  - 4 - us 

Tfall_LSD PWM ( ) 
4.7nF，RL=1KΩ  - 2 - us 

10nF，RL=1KΩ  - 4 - us 

Tfall_PP PWM ( ) 
4.7nF，RL=1KΩ  - 2 - us 

10nF，RL=1KΩ  - 4 - us 

VIH 0.7*VDD - VDD V 

VIL  0 - 0.3*VDD  V 

VIH  VDD-0.35 - VDD V 

VIL  0  VSS+0.35  V 

tSCLK 

EE_PINFILTER = 1 450 500 - ns 

EE_PINFILTER = 2 900 1000 - ns 

EE_PINFILTER = 3 1800 2000 - ns 

tSCLK_LO 

EE_PINFILTER = 1 225 - - ns 

EE_PINFILTER = 2 450 - - ns 

EE_PINFILTER = 3 900 - - ns 

tSCLK_HI 

EE_PINFILTER = 1 225 - - ns 

EE_PINFILTER = 2 450 - - ns 

EE_PINFILTER = 3 900 - - ns 

tMISO 

EE_PINFILTER = 1, CL = 30pF - - 210 ns 

EE_PINFILTER = 2, CL = 30pF - - 300 ns 

EE_PINFILTER =3,  CL = 30pF - - 510 ns 
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tMOSI  - 30 - ns 

t1 

EE_PINFILTER = 1 225 - - ns 

EE_PINFILTER = 2 450 - - ns 

EE_PINFILTER = 3 900 - - ns 

t2 

EE_PINFILTER = 1 - 90 120 ns 

EE_PINFILTER = 2 - 180 210 ns 

EE_PINFILTER = 3 - 370 420 ns 

t3  225 - - ns 

t4 

EE_PINFILTER = 1 - 90 120 ns 

EE_PINFILTER = 2 - 180 210 ns 

EE_PINFILTER = 3 - 370 420 ns 

tSyncPulse 

EE_PINFILTER = 1 520 - 10000 ns 

EE_PINFILTER = 2 610 - 10000 ns 

EE_PINFILTER = 3 820 - 10000 ns 

 

8 SPI
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TICKtime Tick 1.5 - 6 us 

Nnibble Nibble   3 6 - - 

Trise SENT  1.1V 3.8V  - 12.5 18 us 

Tfall SENT  1.1V 3.8V  - 5.3 6.5 us 

Npp SENT  ( )  154 - 270 ticks 

Ppc SENT  ( )  282 - 922 ticks 

A.1  - - - - 

A.3  - - - - 

 SENT  ( )
(40 ) - 691 - ms 

(24 ) - 415 - ms 

Tcycle 

 300  us 

  500  us 

  1000  us 

Tbit  
125 kbit/s 7.6 8 8.4 us 

189 kbit/s 5 5.3 6 us 

TSHOLD   9   us 

TRISE    0.33  1 us 

TFALL    0.33  1 us 

MSR Mark/Space Ratio 
(tfall, 80 - trise, 20) / TBit  
(tfall, 20 - trise, 80) / TBit 47 50 53 % 
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RADC ADC  - 15 - bits 

RDAC  - 12 - bits 

INL DAC  -4 - 4 LSB 

DNL DAC  0.05 - 3 LSB 

ΔEL_XY  -1 - 1 Deg 

ΔEL_XZ  -2.5 - 2.5 Deg 

ΔEL_YZ  -2.5 - 2.5 Deg 

ΔEtemp  -0.5 - 0.5 Deg 

ΔEratio 4.5V≤VDD≤5.5V -0.05 0 0.5 %VDD 

Npk-pk  - 0.05 0.2 Deg 

Hyst  - - 0.1 Deg 

RSP PWM  - 12 - bits 

JDC PWM %  

125Hz,4.7nF,RL=1Kohm,  - ±0.003 ±0.016 %DC 

250Hz,4.7nF,RL=1Kohm,  - ±0.005 ±0.02 %DC 

500Hz,4.7nF,RL=1Kohm,  - ±0.009 ±0.035 %DC 

1000Hz,4.7nF,RL=1Kohm,  - ±0.003 ±0.016 %DC 

2000Hz,4.7nF,RL=1Kohm,  - ±0.005 ±0.02 %DC 

JDC PWM % 

125Hz,4.7nF,RL=1Kohm,  - ±0.003 ±0.016 %DC 

250Hz,4.7nF,RL=1Kohm,  - ±0.005 ±0.02 %DC 

500Hz,4.7nF,RL=1Kohm,  - ±0.009 ±0.035 %DC 

1000Hz,4.7nF,RL=1Kohm,  - ±0.003 ±0.016 %DC 

2000Hz,4.7nF,RL=1Kohm,  - ±0.005 ±0.02 %DC 

JPWM PWM 125Hz-2000Hz,4.7nF,RL=1Kohm,  - ±0.04 ±0.15 Hz 

JPWM PWM 125Hz-2000Hz,4.7nF,RL=1Kohm,  - ±0.04 ±0.15 Hz 
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Vres    12  bits 

Vrange 
 

  1250 1374 °/s 

VrangeC   4608  °/s 

Vsense 
 

  0.671  °/s/bit 

VsenseC   2.4  °/s/bit 

Verror    -3.5  3.5 % 

Vnoise   4.5  70.5 °/s 

NP   - 2 -  

Bx, By XY  
 

- - 70 mT 

Bz Z   - - 126 mT 

BNorm  

 

10 20 - mT 

GIMC IMC   - 1.19 -  

Dmag   - 8 - mm 

Hmag   - 2.5 - mm 

AG   2 - 5 mm 

   - 
NdFeB 

35 
-  
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9  
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MAPXYZ  0 3 

K X(Y), Z  1 16 

Filter  2 2 

OUT_mode  0 3 

PWM_POL PWM  0 1 

PWMT PWM  0 16 

OUT_CONFIG PWM SENT  0 2 

GAIN_G  0 2 

AGC  1 1 

GAIN_F  1 5 

USER_ID1 ID 0 8 

USER_ID2 ID 0 8 

USER_ID3 ID 0 8 

USER_ID4 ID 0 8 

EEPROM_LOCK_CODE EEPROM_LOCK  0 7 

EEPROM_LOCK EEPROM  0 1 

SENT  

SENT_FC_FORMAT SENT  1 1 

SENT_CH2_DATA 2  2 2 

SENT_INIT_DATA SENT  0 1 

SENT_NIBBLE_NUMBER 2 Nibble  1 1 

SENT_TICK_TIME SENT tick  0 3 

SENT_LEGACY_CRC  CRC  0 1 

SENT _SERIAL_CONFIG   1 1 

SENT_SLOW_EXTENDED   0 1 

SENT_SLOW_BFIELD   1 1 

SENT_PAUSE_OPTION  1 1 

SENT_REV  SENT  4 3 

SENT_MAN_CODE  0 12 
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SENT_FRAME_LENGTH  297 10 

SENT_ SERIALERROR   0 3 

SENT_SENSOR_TYPE  0x050 8 

SENT_CHANNEL_X1 CHANNEL X1 0 12 

SENT_CHANNEL_X2 CHANNEL X2 0 12 

SENT_CHANNEL_Y1 CHANNEL Y1 0 12 

SENT_CHANNEL_Y2 CHANNEL Y2 0 12 

SENT_SENSOR_ID1  ID1  0 12 

SENT_SENSOR_ID2 ID2 0 12 

SENT_SENSOR_ID3 ID3 0 12 

SENT_SENSOR_ID4 ID4 0 12 

SENT_OEM_CODE1  OEM 1 0 12 

SENT_OEM_CODE2 OEM 2 0 12 

SENT_OEM_CODE3 OEM 3 0 12 

SENT_OEM_CODE4 OEM 4 0 12 

SENT_OEM_CODE5 OEM 5 0 12 

SENT_OEM_CODE6 OEM 6 0 12 

SENT_OEM_CODE7 OEM 7 0 12 

SENT_OEM_CODE8 OEM 8 0 12 

 

PSI5_OUT_MODE PSI5  3 2 

PSI5_PAYLOAD_SIZE   20 5 

PSI5_ERROR_DETECTION   0 1 

PSI5_CYCLE_TIME   0 2 

PSI5_TRANSMIT_SPEED  1 1 

PSI5_FORMAT_PRECEISION   1 1 

PSI5_TRIGGER_LEVEL  1 1 

PSI5_TS[1..4]_ENABLE   0 1 

PSI5_TS[1..4]_SENSOR   3 3 

PSI5_TS[1..4]_STARTTIME   0 11 

PSI5_INIT_PHASES   0 2 

PSI5_INIT_I_DURATION  1  100 8 
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PSI5_INIT_II_EXTRA_FIELDS  2  0 1 

PSI5_INIT_II_REPETITION  2  1 2 

PSI5_INIT_METAINFO  PSI5  6 4 

PSI5_INIT_INITLENGTH  9 8 

PSI5_INIT_VENDORID  ID 6 8 

PSI5_INIT_SENSORTYPE   6 4 

PSI5_INIT_SENSORPARAMS   0 8 

PSI5_INIT_SENSORCODE   0 8 

PSI5_INIT_SENSORAPPCODE   0 12 

PSI5_INIT_PRODUCTIONDATE  0 16 

PSI5_VELOCITY_ENABLE   1 1 

PSI5_VELOCITY_RANGE  0 1 

PSI5_VELOCITY_FILTER  0 1 

 

DIAG_EN  1 1 

DIAG_MASK  128 8 

DC_FAULT PWM  0 8 

DC_FTL PWM  0 8 

GAIN_THRESHOLD_LOW  0 5 

GAIN_THRESHOLD_HIGH  31 5 

FIELDTHOLD_LOW  0 8 

FIELDTHOLD_HIGH  255 8 

TEMPTHRESHOLD_LOW  0 7 

TEMPTHRESHOLD_HIGH  127 7 

DIAG_DEBOUNCE  0 3 

 

OUTSLOPE_COLD  0 8 

OUTSLOPE_HOT  0 8 

CLAMP_HIGH  60296 16 

CLAMP_LOW  6653 16 

DP /  0 16 

CW  0 1 
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WORK_RANGE_GAIN 16 /32  ( ) 360 16 

LNR_POINTS  3 2 

LNR_A_X 

4  X  ( ) 

0 16 

LNR_B_X 0 16 

LNR_C_X 0 16 

LNR_D_X 0 16 

LNR_A_Y 

4  Y  (%VDD) 

0 16 

LNR_B_Y 0 16 

LNR_C_Y 0 16 

LNR_D_Y 0 16 

LNR_A_S 

4  

0 16 

LNR_B_S 0 16 

LNR_C_S 0 16 

LNR_D_S 0 16 

LNR4_S0 4  0 16 

LNR4_Y5 4 Y  0 16 

LNR_Y0 4 16 /32 Y  0 16 

LNR9_Yn 8 Y  (n=0~8) 0 9x16 

LNR9_Xn 8 X  (n=0~8) 0 9x16 

LNR17_Yn 16 Y  (n=0~15) 0 17x16 

LNR_DELTAYn 32 Y  ( %)(n=0~31) 0 32x8 

LNR_DELTA_Y_EXPAND 32 Y  3 2 
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MAPXYZ  

MAPXYZ 2:0  

0 XY  

2 XZ  

3 YZ  

4 XYZ  

B1=X B2=Y k  B1  B2 B1=X B2=Y

B1=Z B2=X  (B1=X, 

B2=Y)  

              Filter  

Filter 2:0  

0  

1 400+128=528us 

2 400+128*2=656us 

OUT mode 2:0  

0  SPI  

1  

2 SENT 

3 PWM 

4  PSI5 

5 SPI 

6 SPI 

7 SPI 
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PWM

PWM POL 
0  

1  

PWM

PWMMT 2:0  

000 125 

001 250 

010 500 

011 1000 

2000 

PWM

OUT_CONFIG 1:0  

0  

1 NMOS Open Drain 

2 PMOS Open Drain 

3  

PWM

1000us

999.756us

0.244us  
10 PWM_POL=0  PWM  

1000us

999.756us

0.244us

11 PWM_POL=1 PWM  
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SENT  

 

12 2 12 SENT  

SENT -SENT  

SENT_FC_FORMAT 0  
0  

1  

SENT -A.1  

SC69431  SAE J2716  A.1 CH1 12

CH2 SENT CH2 DATA  

13 A.1  

SENT - 2 nibbles  

SENT_NIBBLE_NUMBER 0  
0 3 nibbles 

1 6 nibbles 

SENT - 2  

SENT CH2 DATA 1:0  

0 12  

1 0xFF9(4089)-CH1 

2 12  

3 0xFFF(4095)-CH1 
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SENT -A.3  

SC69431  SAE J2716  A.3 CH1 12

4  

14 A.3  

 

SENT -  

SENT INIT DATA 1:0  
0 SENT INIT DATA 1:0  

1 SENT INIT DATA 1:0  

 

SENT -SENT tick  

OUT mode 2:0  

0 3.0us   SENT 

1 0.5us   

2 1.0us   

3 1.5us   SENT 

4 2.0us   

5 2.5us   

6 6.0us   SENT 

7 12us   

 

SENT -  

SENT_FRAME_LENGTH 9:0  
 

297 ticks 
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SENT -SENT  

SENT_REV 2:0  

0  

1 2007 

2 2008 

3 2010 

4 2016 

 

SENT -  

ID Nibble  2 

 3 SM 1:0   18  SENT 18

 CRC  

12  8  ID SM[0]  6  CRC  12 

 SM[1]  8  ID  24 

 40  

 

15  
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8 ID

1  0x01 Diagnostic error code  

2  0x06 SENT standard revision  SENT_REV 

3  0x01 Diagnostic error code   

4  0x05 Manufacturer code  SENT_MAN_CODE  

5  0x01 Diagnostic error code   

6  0x03 Channel 1 / 2 Sensor type  SENT_SENSOR_TYPE  

7  0x01 Diagnostic error code   

8  0x07 Fast channel 1: X1  SENT_CHANNEL_X1 

9  0x01 Diagnostic error code   

10  0x08 Fast channel 1: X2  SENT_CHANNEL_X2  

11  0x01 Diagnostic error code   

12  0x09 Fast channel 1: Y1  SENT_CHANNEL_Y1  

13  0x01 Diagnostic error code   

14  0x0A Fast channel 1: Y2  SENT_CHANNEL_Y2  

15  0x01 Diagnostic error code   

16 0x23 (Internal) temperature   

17  0x01 Diagnostic error code   

18  0x29 Sensor ID #1  SENT_SENSOR_ID1  

19  0x01 Diagnostic error code   

20  0x2A Sensor ID #2  SENT_SENSOR_ID2 

21  0x01 Diagnostic error code   

22  0x2B Sensor ID #3  SENT_SENSOR_ID3  

23  0x01 Diagnostic error code   

24  0x2C Sensor ID #4  SENT_SENSOR_ID4  

 

25  0x01  Diagnostic error code   

26  0x90  OEM Code #1  SENT_OEM_CODE1  

27  0x01  Diagnostic error code   

28  0x91  OEM Code #2  SENT_OEM_CODE2  

29  0x01  Diagnostic error code   

30  0x92  OEM Code #3  SENT_OEM_CODE3  

31  0x01  Diagnostic error code   
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32  0x93 OEM Code #4  SENT_OEM_CODE4  

33  0x01 Diagnostic error code   

34  0x94 OEM Code #5  SENT_OEM_CODE5  

35  0x01 Diagnostic error code   

36  0x95 OEM Code #6  SENT_OEM_CODE6  

37  0x01 Diagnostic error code   

38  0x96 OEM Code #7  SENT_OEM_CODE7  

39  0x01 Diagnostic error code   

40  0x97 OEM Code #8  SENT_OEM_CODE8  

 

25  0x80  Field Strength   

41  0x80  Field Strength    

SENT -

SERIAL_CONFIG【0】 
0  

1  

SENT -

SENT_SLOW_EXTENDED【0】 
0  

1  

SENT -

SENT_SLOW_BFIELD【0】 
0  

1  
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SENT -

SENT_PAUSE_OPTION【0】 
0 SENT  

1 SENT  

SENT -

SENT_SERIALERROR【2:0】 
0  

other 4088+ SENT_SERIALERROR 

PSI5

 PSI5  VDD SC69431  PSI5  v2.3

v2.1 v1.3  

16 PSI5

PSI5 -

17 PSI5
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PSI5 -  

PSI5_ERROR_DETECTION【1:0】 
0 CRC  

1  

PSI5 -  

PSI5_PAYLOAD_SIZE【4:0】 8-24  

 

PSI5_FORMAT_PRECEISION【0】 
0 

1 

PSI5_FORMAT_PRECEISION【0】 
0 

1 

PSI5_TSx_SENSOR【2:0】 

0 

1 

2 

3 

4 

PSI5_TS[1..4]_STARTTIME 【10:0】 11 

PSI5 -PSI5  

ISlow

IShigh  Sink ISlow+ IShigh (ISlow+ IS)  (IShigh)  

( IS)  (TBIT)  
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18 PSI5  

PSI5_LOWCOMMON_MODE【1:0】 
0 13mA 

1 26 mA 

 

PSI5  

 
19 PSI5  

20 PSI5  
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PSI5_OUT_MODE【1:0】 
2  

3  

 

PSI5_OUT_MODE【1:0】 

0 300us 

1 500us 

2 1000us 

 

PSI5_TRANSMIT_SPEED【0】 
0 125 kbit/s 

1 189kbit/s 

 

PSI5_VELOCITY_RANGE【0】 
0 +-1250 /s 

1 +-4608 /s 

 

 

PSI5_TRIGGER_LEVEL【0】 
0  

1  
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PSI5_INIT_PHASES【1:0】 

0  

1 2 

2 2 3 

3  

1

PSI5_INIT_I_DURATION【7:0】 100 50-200ms 

 

1 F1(D1) PSI5_INIT_METAINFO  PSI5  

2 F2(D2 D3)  PSI5_INIT_INITLENGTH   

3 F3(D4 D5) PSI5_INIT_VENDORID   ID 

4 F4(D6 D7) PSI5_INIT_SENSORTYPE   

5 F5(D8 D9) SI5_INIT_SENSORPARAMS   

 

6 F6(D10 D11) PSI5_INIT_SENSORCODE    

7 F7(D12-D14) PSI5_INIT_SENSORAPPCODE   

8 F8(D15-D18) PSI5_INIT_PRODUCTIONDATE   

9 F9(D19-D22) SEMI_ID ID 

3

"Sensor ready"  0x1E7   

"Sensor defect"  0x1F4   
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SPI

SC69431 SPI SC69431

SPI_CS SPI_CS SPI SPI_CS SPI

SPI_SCLK SPI SC69431 MISO MOSI

 

0x9C 0x00 0x00 CRC8 

0x9C AngleH AngleL CRC8 

0xBC 0x00 0x00 CRC8 

0xBC Temp FiledStrength CRC8 

0xCC RegAddr RegValue CRC8 

0xCC RegAddr RegValue CRC8 

 

0xC4 RegAddr 0x00 CRC8 

0XC4 RegValue 
(RegAddr+1) 

Value 
CRC8 

(1)  

GAIN_G 2:0  

0 2.5 

1 5 

2 10 

3 10 

AGC AGC 1 0

AGC  
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AGC 
0  

1  

GAIN_F 4:0  

0 1 

1 1.1 

2 1.21 

… … 

29 15.86 

30 17.4 

31 20 

 

ID ID  

USER_ID1【7:0】 0-255 

USER_ID2【7:0】 0-255 

USER_ID3【7:0】 0-255 

USER_ID4【7:0】 0-255 

 
EEPROM

EEPROM_LOCK_ 
CODE【6:0】 

0x3A EEPROM_LOCK  

EEPROM_LOCK  

EEPROM_LOCK 
0 EEPROM  

1 EEPROM  

 

DIAG_EN 
0  

1  
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0 1  

BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0 

CRC GAINF CORDIC ADC 

DIAG_MO 1:0  

0 

1 

2 PMOS OpenDrain 

3 

DC_FAULT 7:0  0-255 

DC_FTL 7:0  0-255 

GAIN_THRESHOLD_LOW【4:0】 0-31  

GAIN_THRESHOLD_HIGH【4:0】 0-31  

TEMPTHRESHOLD_LOW【6:0】 0-127  

TEMPTHRESHOLD_HIGH【6:0】 0-127  

FIELDTHOLD_LOW【7:0】 0-255  

FIELDTHOLD_HIGH【7:0】 0-255  
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STEP_UP TIME(ms) STEP_DOWN TIME(ms) 

DIAG_DEBOUNCE
【2:0】 

0 20 20 

1 20 30 

2 20 40 

3 40 40 

4 60 80 

5 80 100 

6 100 120 

7 120 140 

STEP_UP TIME STEP_DOWN TIME

UVLO

DIAG_UVLO

21  

OUTSLOPE_HOT  OUTSLOPE_COLD 

 

22  

±6.25%  35℃ 

35℃  AngleCompensated = Angle − Δ𝑇 *OUTSLOPE_HOT /64 

35℃  AngleCompensated = Angle − Δ𝑇 *OUTSLOPE_COLD /64 
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CLAMP_LOW CLAMP_HIGH

4 8 16 32  

CLAMP_LOW 0-100 

CLAMP_HIGH 0-100 

SC69431 DP

0 360 360 DP

 

23 DP  
 

DP 0-360 / ( ) 

CW  

1-4-5-8 SOP-8 1-8-9-16 eTSSOP-16L ;

8-5-4-1 SOP-8 16-9-8-1 eTSSOP-16L  

CW 
0  

1  
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4

SC69431 4 4 5 2 3 4

Y -50%~100% X 0°~360° 5 LNR_S0,LNR_S1,LNR_S2,LNR_S3,LNR_S4

0 360 LNR_S0 LNR_D_S  

 
24 4  

 

8

SC69431 8 X 0 ~360 Y 0%~100%

[0 0%]  

 

 
25 8  
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16

16 Y X W WORK_RANGE 16 Y

-50%~+150%  

 
26 16  

 

32

WorkRange W, 180 32 Y 8bit

180 -w/2 0% 180 +w/2,100% Y X

Y  

 
27 16  

 



SC69431
 

Rev.A1.1                                                                                                          40                                                             

32 Y  

LNR_DELTA_Y_EXPAND【1:0】 

0 ±3.125%

1 ±6.25%

2 ±12.5%

3 ±25%

𝑤 =
𝑊𝑂𝑅𝐾_𝑅𝐴𝑁𝐺𝐸_𝐺𝐴𝐼𝑁 × 360°

0𝑋𝐹𝐹𝐹𝐹
 

     𝜃𝑚𝑖𝑛 =
360°−𝑤

2
       𝜃𝑚𝑎𝑥 =

360°+𝑤

2
 

min 0% max 100% 16

 

 

 

WORK_RANGE_GAIN W(°) Θmin(°) Θmax(°) △X 16pts(°) △X 32pts(°) 

0x1000 22.50034 168.7498 191.2502 1.406271 0.703136 

0x1100 23.90661 168.0467 191.9533 1.494163 0.747082 

0x1200 25.31289 167.3436 192.6564 1.582055 0.791028 

0x1300 26.71916 166.6404 193.3596 1.669947 0.834974 

0x2000 45.00069 157.4997 202.5003 2.812543 1.406271 

0x2100 46.40696 156.7965 203.2035 2.900435 1.450217 

0x2200 47.81323 156.0934 203.9066 2.988327 1.494163 

0x2300 49.2195 155.3902 204.6098 3.076219 1.538109 

0x3000 67.50103 146.2495 213.7505 4.218814 2.109407 

0x3100 68.9073 145.5463 214.4537 4.306706 2.153353 

0x3200 70.31357 144.8432 215.1568 4.394598 2.197299 

0x3300 71.71984 144.1401 215.8599 4.48249 2.241245 

0x4000 90.00137 134.9993 225.0007 5.625086 2.812543 

0x4100 91.40764 134.2962 225.7038 5.712978 2.856489 

0x4200 92.81392 133.593 226.407 5.80087 2.900435 

0x4300 94.22019 132.8899 227.1101 5.888762 2.944381 

0xFA00 351.5679 4.216068 355.7839 21.97299 10.9865 
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0xFB00 352.9741 3.512932 356.4871 22.06088 11.03044 

0xFC00 354.3804 2.809796 357.1902 22.14878 11.07439 

0xFD00 355.7867 2.106661 357.8933 22.23667 11.11833 

0xFE00 357.193 1.403525 358.5965 22.32456 11.16228 

0xFF00 358.5992 0.700389 359.2996 22.41245 11.20623 

0xFFFF 360 0 360 22.5 11.25 
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/PWM SOP8

SC69431

R1

R2

C4

C5

C3

VDD

C1

C2

1 VDD

8
VSS

5 OUT 7VREG

2,3,4,6

 
28 /PWM SOP8  

R1 - 0Ω 10Ω EMC

R2 - 0Ω 51Ω EMC

C1 100nF 100nF - 

C2 47nF 100nF - 

C3 47nF 100nF 220nF 

C4 - 1nF 10nF EMC

C5 - 1nF 10nF EMC

 

R1 - 0Ω 33Ω EMC

R2 - 0Ω 51Ω EMC

C1 100nF 100nF - 

C2 2.2nF 4.7nF 22nF 

C3 47nF 100nF 220nF 

C4 - 1nF 10nF EMC

C5 - 1nF 2.2nF EMC
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R1 - 0Ω 10Ω EMC

R2 - - - 

C1 100nF 100nF - 

C2 1nF 4.7nF 22nF 

C3 47nF 100nF 220nF 

C4 - 1nF 10nF EMC

C5 - - 1nF EMC

  



SC69431
 

Rev.A1.1                                                                                                          44                                                             

/PWM/SENT eTSSOP-16L

SC69431

R11

R12

C14

C15

C13

VDD1

C11

C12

2 VDD1

15
VSS1

10 OUT1 14VREG1

3,6,7,11

R21

R22

C24

C25

VDD2

C21

C22

9

8

1

C23
5

4,12,13,16

VREG2

VDD2

VSS2

OUT2

 

29 /PWM eTSSOP-16L  

R11, R21 - 0Ω 10Ω EMC

R12, R22 - 0Ω 51Ω EMC

C11, C21 100nF 100nF - 

C12, C22 47nF 100nF - 

C13, C23 47nF 100nF 220nF 

C14, C24 - 1nF 10nF EMC

C15, C25 - 1nF 10nF EMC

 
 

R11, R21 - 0Ω 33Ω EMC

R12, R22 - 0Ω 51Ω EMC

C11, C21 100nF 100nF - 

C12, C22 2.2nF 4.7nF 22nF 

C13, C23 47nF 100nF 220nF 

C14, C24 - 1nF 10nF EMC

C15，C25 - 1nF 2.2nF EMC
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R11, R21 - 0Ω 33Ω EMC

R12, R22 - - - 

C11, C21 100nF 100nF - 

C12, C22 1nF 4.7nF 22nF 

C13, C23 47nF 100nF 220nF 

C14, C24 - 1nF 10nF EMC

C15，C25 - - 1nF EMC
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PSI5 SOP-8

SC69431

R1

C2

C3

VDD

C1

1 VDD

8
VSS

5 OUT 7VREG

2,3,4,6

30 SPI SPO8  
 

R1 - 0Ω 10Ω 

C1 9nF 10nF 24nF 

C2 500pF - 1nF 

C3 47nF 100nF 220nF 

PSI5 eTSSOP-16L

SC69431

R11

C12

C13

VDD1

C11

2 VDD1

15
VSS1

10 OUT1 14VREG1

3,6,7,11

R21

C22

VDD2

C21

9

8

1

C23
5

4,12,13,16

VREG2

VDD2

VSS2

OUT2

31 PSI5 eTSSOP-16L  
 

R11, R21 - 0Ω 10Ω 

C11, C21 9nF 10nF 24nF 

C12, C22 500pF - 1nF 

C13, C23 47nF 100nF 220nF 
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SPI SOP-8  

SC69401

1 VDD

2
SPI_MISO

4 SPI_SCLK 5SPI_SS

3 6

7

8

SPI Master

5V

VDD

GND

TEST1 SPI_MOSI

VREG

VSS

C2 100nF

SPI_CSN

SPI_MISO

SPI_MOSI

SPI_SCLK

C1 100nF

 
32 SPI SOP-8  

SPI TSSOP-16  

SC69401D

14VREG1

15

SPI_MISO1
3

SPI_SCLK1

13

SPI_SS1

2

16

1

4

SPI Master

5V

VDD

GND

TEST11

SPI_MOSI1 VREG2

VSS1

C3 100nF

SPI_CSN1

SPI_MISO

SPI_MOSI

SPI_SCLK

C1 100nF

12

9

8

5

6

7

10

11

VDD1

TEST12

SPI_SCLK2

SPI_SS2

SPI_MOSI2 VSS2

VDD2

SPI_MISO2

C2 100nF

C4 100nF

SPI_CSN2

 
33 SPI TSSOP-16  
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SIP-3  

34 SIP3  
 

C1 - 220nF - 

C2 - 100nF - 

C3 - 100nF - 

C1 - 220nF - 

C2 - 100nF - 

C3 - 100nF - 

C1 - 220nF - 

C2 - 100nF - 

C3 - 100nF - 

C1 - 200nF - 

C2 - 10nF - 
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SOP-8  

 

35  SOP8
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TSSOP-16  

 

36  TSSOP-16  
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SIP-3  

37 SIP-3  
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Rev.E1.0 2024-10-28 

Rev.E1.1 2025-7-15 


