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VDD 1 5.3V ~ 20V  

GND 2 
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℃

SC9682TS-TR-Q 9682 Square -40 ~ 150 TS-2 1500  

SC9683TS-TR-Q 9683 PWM -40 ~ 150 TS-2 1500  

SC9684TS-TR-Q 9684 AK -40 ~ 150 TS-2 1500  
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VDD 

Tj=170℃ - 16.5 V 

T=150℃ - 20 V 

t=10 X 5min - 22 V 

t=10 X 5min，RM≥75Ω included in VDD - 24 V 

t=400ms，RM≥75Ω included in VDD - 27 V 

t＜1h，RM≥75Ω included in VDD -18 - V 

Irev 
t＜4h，RM≥75Ω included in VDD，external current limitation - 100 mA 

t＜1h，RM≥75Ω included in VDD，external current limitation - 200 mA 

TJ 

5000h，VDD＜16.5V，RM≥75Ω included in VDD - 150 ℃ 

500h，VDD＜13V，RM≥75Ω included in VDD - 160 ℃ 

1h，VDD＜13V，RM≥75Ω included in VDD - 170 ℃ 

TSTG  -65 175 ℃ 

RthJA  - 190 ℃/W 

VESD_HBM HBM AEC-Q100-002E HBM R=1.5kΩ C=100pF -8 8 KV 

VESD_CDM CDM AEC-Q100-011C CDM  -750 750 V 
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VDD=12V

VDD 
Square and PWM 5.3 12 20 V 

AK protocol 6.5 12 20 V 

 VDD=13V，0＜fmod＜150KHz - - 6 Vpp 

 Square and PWM output，reset voltage 3.6 - 4.1 V 

 Square and PWM output，return voltage 4.7 - 5.3 V 

 AK protocol output，reset voltage 4.0 - 4.5 V 

 AK protocol output，return voltage 5.8 - 6.5 V 

Valid for △Bdir＞1.9mT -7.5 - 7.5 K 

Valid for △B＞3mT -150 - 150 K 

△Bstat,l/r 2 Bleft-Bright  when the gear is stationary -30 - 30 mT 

△Bstat,m/o Bcenter-Bright  when the gear is stationary -30 - 30 mT 

△B Bleft-Bright when the gear is rotating -120 - 120 mT 

fmag  0 - 12 KHz 

fdir_min  - 0 1 Hz 

VDD=12V

ILow  5.9 7.0 8.4 mA 

IMid  11.8 14.0 16.8 mA 

IHigh  23.6 28.0 33.6 mA 

 
Supply current  
@ Vres_min＜VDD

 1 - - mA 

IFault ASIL  1.5 3.0 3.9 mA 

 - - 90 uA/V 

10% and 90% value，RM=50Ω Tj＜170℃ 6 - 26 mA/us 

Additive to power up time - 220 300 us 

tPO  - - 1 ms 
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nstart  - - 3 edges 

nDZ-Startup  - - 4 edges 

nsupp  - - 1 pulses 

nDZ-Start  1 - 2 edges 

nLM  3 - 4 pulses 

nDR-Start 
4th pulse has valid direction information 
△Bdir≥2*△Blimit 

- - 4 pulses 

nDR_change 

2nd pulse has valid direction information 
△Bdir≥4*△Blimit 

- - 2 pulses 

6th pulse has valid direction information 
△Bdir≥2*△Blimit 

- - 7 pulses 

fdir-limit  - - 2700 Hz 

Sjit-close 
△B≥2mT，1sigma，T≤150℃，f=1kHz -0.7 - 0.7 % 

△B≥2mT，1sigma，T≤170℃，f=1kHz -2 - 2 % 

Sjit-far 
2mT≥△B≥△Blimit，1sigma，T≤150℃，f=1kHz -2 - 2 % 

2mT≥△B≥△Blimit，1sigma，T≤170℃，f=1kHz -4 - 4 % 

Sjit-AC 
VDD=13V±6Vpp，1sigma，0＜fmod＜150kHz 
△B=15mT 

-0.5 - 0.5 % 

Sjit-speed 
rising edge of speed  pulse relative to magnetic 
edge change 

0 - 0.7 us 

  -90 - 90 ° 

SC9684(AK Protocol) 

tp  42.5 50.0 57.5 us 

tp  42.5 50.0 57.5 us 

tstop  127.5 150.0 172.5 ms 

tp/2  20 25 30 us 

tp_Bit_Supp  42.5 50.0 57.5 us 

SC9683 (PWM Protocol) 

tpre-low  38 45 52 us 

twarning  38 45 52 us 

tDR-L  76 90 104 us 

tDR-R  153 180 207 us 

tDR-L&EL  306 360 414 us 

tDR-R&EL  616 720 828 us 

fEL, max  - 117 - Hz 

tstop  1.232 1.44 1.656 ms 
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Tstop  590 737 848 ms 

SC9682(Square Protocol) 

Duty VDD=12V，△B＞2mT，sine wave 40 50 60 % 

△Blimit  0.53 0.75 0.97 mT 

△Blimit_drift  -5 - 3 % 

△BLR  1.02 1.60 2.18 mT 

△BLR_drift  -5 - 3 % 

△BLR/△Blimit  1.7 2.0 2.5  

△Bstart_up 

Option 00 0.53 0.75 0.97 mTpk-pk 

Option 01 1.22 1.50 1.78 mTpk-pk 

Option 10 2.14 2.50 2.86 mTpk-pk 

Option 11 4.44 5.00 5.56 mTpk-pk 

HYSmin 
Option 0 0.53 0.75 0.97 mTpkpk 

Option 1 1.22 1.5 1.78 mTpkpk 

HYSadaptive 
Option 0 - 12.5 - % 

Option 1 - 25 - % 

LM=0 

99% criteria，according to AK 

<0.8 <=1 <=1.2  

LM=1 >0.8 >1 >1.2  

LM=2 >1.48 >1.75 >2.1  

LM=3 >2.5 >2.95 >3.6  

LM=4 >4.2 >4.95 >6  

LM=5 >7 >8.25 >9.9  

LM=6 >12 >14.2 >17.1  

LM=7 >21 >24.7 >29.7  
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0 LR 0 “1” △B △BLR

1 SLM 1 = LM0,LM1,LM2 =1

2  0  

3 GDR 0 “1”= “0”=  

4 DR 0 “0”= (VDD GND)

5 LM0 0 LSB 

6 LM1 0  

7 LM2 0 MSB 

8 P 

Imid 

Ilow  "1" "0"

(=tp/2 )  5

bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

Zero Crossing

tp tp tp tp tp tp tp tp tp tp3*tp/2 tp/2

Speed Pulse

Data protocol

Output current

tp/2

tp
 

5  

1800Hz Ilow tp/2 

 tp Ilow tp/2 
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bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

tp tp tp tp tp tp tp tp tp3*tp/2 tp/2

bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

tp tp tp tp tp tp tp tp tp tp3*tp/2 tp/2

Zero Crossing

Bit is completeley transmmitted

IHigh

IMid

ILow

 

6  AK

Ilow

＜1818Hz (1800Hz) 9  0 -  8  

＜2000Hz (2000Hz) 8  0 -  7  

＜2222Hz (2200Hz) 7  0 -  6  

＜2500Hz (2400Hz) 6  0 -  5  

＜2857Hz (2800Hz) 5  0 -  4  

＜3333Hz (3200Hz) 4  0 -  3  

＜4000Hz (4000Hz) 3  0 -  2  

＜5000Hz (5000Hz) 2  0 -  1  
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 tstop 

Imid

250ms

500ms

ΔB Increment n Increment n+1 Increment n+2

7mA

14mA

28mA

150ms 150ms

Standstill 
Protocol

Incremental 
Protocol

550us Data 
Bursts

Incremental 
Protocol Data 

Burst:                  
on Zero 
Crossing

Standstill 
Protocol Data 

Burst:                  
150ms after 
Incremental 

Protocol Data 
Burst

time

Iou
t

7

bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

Zero Crossing

tp tp tp tp tp tp tp tp tp tptp/2 tp/2

Speed Pulse

Data 
protocol

Output current

tstop

Intial 
bit

Speed 
replacement 
pluse

Intial bit

 

8

Ihigh  Ilow

Ilow  tp/2  ECU
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50us tp/2=25us

7mA

14mA

28mA

Increment
ΔB

Iout

Standstill protocol due to 
no edge within last 150ms

(1) last started bit of standstill ptotocol will  
      be transmitted cpmpletely
(2) delay of 25us at ILow

(3) speed pulse issued
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bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

tp tp tp tp tp tp tp tp tptp/2 tp/2

bit1bit0 bit2 bit3 bit4

tp tp tp tp tp tptp/2 tp/2

Zero Crossing

tp

tp

time out offset
Intial bit

Preceding protocol

Subsequent protocol
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tp 

tp/2

bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

tp tp tp tp tp tp tp tp tptp/2 tp/2

bit1bit0 bit2 bit3 bit4

tp tp tp tp tp tptp/2 tp/2

Zero Crossing

tp

tp

time out offset
Intial bit

Preceding protocol

Subsequent protocol

tp tp

bit5 bit6

Bit is 
completely 
transmitted

11

6 tp

6

7 8 tp/2
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bit1bit0 bit2 bit3 bit4 bit5 bit6 bit7 Parity

tp tp tp tp tp tp tp tp tptp/2 tp/2

bit1bit0 bit2 bit3 bit4

tp tp tp tp tp tptp/2 tp/2

Zero Crossing

tp

tp

time out offset
Intial bit

Preceding protocol

Subsequent protocolbit5

tp

bit6

tp

bit7

tp

Parity

tp

Bits #6 is 
completely 
transmitted

Bits #7 and #8 are no 
longer transmitted

12

Stand Still △B  7GS  1.44ms 

△B  7GS 12GS 45µS

EL △B 12GS  65GS  117HZ VDD→GND

 360µS DR-L&EL GND→VDD 720µS DR-R&EL

117HZ VDD→GND 90µS GND→VDD  180µS

△B 65GS VDD→GND  90µS

DR-L GND→VDD  180uS  DR-R  

tpre-low=45us

tLR=45us

Xn Xn+1
tDR-L=2 x tLR

tDR-R=4 x tLR

tDR-L&EL=8 x tLR

tDR-R&EL=16 x tLR

Xn+2

Xn Xn+1 Xn+2

DR-L mode

DR-R mode

DR-L&EL mode

DR-R&EL mode

LR mode

Internal
Sensor speed
Signal
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13  PWM

Internal
Sensor speed
Signal

Stand Still mode
tStop=32 x tLR

TStop

14  Stand Still

td_input △B ADC

DNC

DNC

DNC(=2 X △Blimit)

 ΔB min1 + max 1 /2

pk-pk 1/4 DNC  2 x ΔBlimit 180°

max1

min1

（min1+max1)/2

phase shift change

uncalibrated mode calibrated mode
min2

（min2+max1)/2

Offset coreection

ΔB

2XΔBlimit

15  
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16  

A B

 

 

17  
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SC9683 SC9684 

 

18  

 

19  

EMC

EMC

GND

VDD
Sensor

EMC Generator

VEMC

D1:1N4007

SC968X

Load replacement circuit

Signal

D
2:22V,H

ER208G

C1:10uF

C2:1nF

R
M :100

Ω

(50
Ω

 for AK)

C3:1nF

 

20 EMC  
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ISO 7637-2 2004 ΔB=2mT VDD=13.5V fB =100Hz TA=25°C RM=30Ω

1 IV /-100V C 

2a IV /75V A 

2b - /10V C 

3a IV /-150V A 

3b IV /100V A 

4 IV /-7V B 

5a IV /86.5V C 

5b Us=28.5V C 

ISO 7637-3 1995 ΔB=2mT VDD=13.5V fB =100Hz TA=25°C RM=30Ω

1 IV /-30V A 

2 IV /30V A 

3a IV /-60V A 

3b IV /40V A 

ISO11452-3 2001 ΔB=20Gs VDD=13.5V fB =100Hz TA=25℃ 

ETemCell TEM IV/250V/m CW；AM=80%，f=1kHz 

 

ISO11452-4 2011 Stress =1-400MHz VDD=13.5V fB =100Hz TA=25  

BCI open 200mA Ⅰ 

BCI close  200mA Ⅰ 
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ISO11452-8 2007  VDD=13.5V fB =100Hz TA=25  

ITMF_DC 2mT Ⅰ 

ITMF_AC   Ⅱ 

 

GND

VDD
SensorD1:1N4007

SC968x

Signal

D
2:Z-D

iede 22V

C1:10uF

RM
:100

Ω

(50
Ω

 for AK)

C3:1nF

Vsupply

R1:50Ω

21



SC968X
 

Rev.A1.0                                                                                                          21                                                             

5.15±0.1

(2×)1±0.1×45°±1°

1.
52

±0
.1

3.
38

±0
.1

3.00

0.72±0.1

5.34±0.1

3.
64

±0
.1

2

1.9MAX

(2×)1.67±0.1

0.87±0.1 1.
20

±0
.1

1M
A

X
10

.1
05

±0
.2

2.54

2.
2±

0.
1

2.
65

±0
.2

5

9.
3±

0.
2

5.15±0.1

5.34±0.1

（2×）1.2±0.1

2-9°±2°

2-9°±2°

0.2＋0.05
   -0.01

0.
52

±0
.0

5

0.
24

±0
.0

5

0.
96

±0
.1

2-9°±2°

0.
25

±0
.0

5

1.
50

±0
.0

5

1.
95

±0
.1

2-
TS :mm

2.5mm

1.
15

±0
.1

1.41±0.1
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A 0±0.5 

B 0±0.3 

D 4±0.3 

F 3±0.2 

H 24±0.5 

H1 14.48±0.5 

H2 9±0.5 

L 36.4±0.2 

P 12.7±0.3 

P1 6.35±0.4 

P2 6.35±0.4 

T ≤1 

W 18.0±0.3 

W1 6±0.5 

W2 0-0.8 
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