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RS3702-Q1  

LED  
 

1  

 RS3702-Q1  AEC-Q100  

 4.5 V ~ 40 V 

  

  

  

-  200 mA 

-  5% 

-  

-  PWM  

  

- 150 mA 300 mV 

  

- LED  

- LED  

-  

-  

(N-1) 

-  

 –40°C ~ 150°C 

 

2  
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RS3702-Q1  LED 

RS3702-Q1 
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4  

   

A.0 2025/04/11  

A.0.1 2026/03/18  IOUT  IOUTx_Tot =200mA  
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5  (1) 

  (°C)  
/ 

 (2) 

MSL  

 (3) 
 (4)  

RS3702-
Q1 

RS3702AXETSS16 
-Q1 

-40°C ~+125°C ETSSOP16 SN TBD RS3702A 
Tape and 

Reel, 4000  

RS3702BXETSS16 
-Q1 

-40°C ~+125°C ETSSOP16 SN TBD RS3702B 
Tape and 

Reel, 4000  

 

(1)  

(2) / /

 

(3) RUNIC  JEDEC  J-STD-20F  MSL 

 RUNIC  

(4)  
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6  
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I/O (1)  

  

SUPPLY 1 I  

IN1 2 I  1  

IN2 3 I  2  

IN3 4 I  3  

DIAGEN 5 I  LED  

PWM1 6 I  OUT1  RES1 /  PWM  

PWM2 7 I  OUT2  RES2 /  PWM  

PWM3 8 I  OUT3  RES3 /  PWM  

FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅ 9 I/O  

GND 
10 

- RS3702A-Q1:  

EN - RS3702B-Q1:  

OUT3 11 O  3  GND  10nF  

RES3 12 O  3  

OUT2 13 O  2  GND  10nF  

RES2 14 O  2  

OUT1 15 O  1  GND  10nF  

RES1 16 O  1  

 
 

- RS3702A-Q1:  GND  

GND - RS3702B-Q1:  

(1)  I= , O=    
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7  

7.1  

 (1) 

    

 SUPPLY -0.3 45 V 

 DIAGEN, IN1, IN2, IN3, EN, PWM1, PWM2, PWM3 -0.3 VSUPPLY+0.3 V 

 OUT1, OUT2, OUT3, RES1, RES2, RES3 -0.3 VSUPPLY+0.3 V 

 FAULT -0.3 VSUPPLY+0.3 V 

θJA  (2) ETSSOP16  54 °C/W 

TJ  (3) -40 150 °C 

Tstg  -40 150 °C 

(1) 

 

(2)  JESD-51  

(3)  TJ(MAX) RθJA  TA  PD = (T J(MAX) - TA) / RθJA  PCB  

 

7.2 ESD  

 ESD  

   

V(ESD)  

 (HBM)  AEC Q100-002  (1) ±2000 V 

 (CDM)  AEC Q100-011  ±1000 V 

 (LU)  AEC Q100-004  TBD mA 

(1) AEC Q100-002  (HBM)  ANSI/ESDA/JEDEC JS-001  

 

 

ESD  

ESD 
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7.3  

    

SUPPLY  4.5 40 V 

IN1, IN2, IN3 Sense  VSUPPLY-VCS_REG VSUPPLY V 

EN  0 VSUPPLY V 

PWM1, PWM2, PWM3 PWM  0 VSUPPLY V 

DIAGEN  0 VSUPPLY V 

OUT1, OUT2, OUT3, RES1, RES2, RES3  0 VSUPPLY V 

FAULT  0 VSUPPLY V 

, TA -40 125 °C 
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7.4 

VSUPPLY=5V to 40V, VEN=5V, TJ=25°C  

  
(1) (2) 

 
(1) 

 

     

VPOR_rising  POR    3.65  V 

VPOR_falling  POR    3.55  V 

ISD  VEN = 0V, Only for RS3702B-Q1  5  μA 

IQuiescent  EN=HIGH  1.3  mA 

IFault  
PWM=HIGH, FAULT externally 
pulled LOW 

 0.26  mA 

 (EN, DIAGEN, PWM)     

VIL_EN EN  Only for RS3702B-Q1   0.7 V 

VIH_EN EN  Only for RS3702B-Q1 2   V 

IEN_pulldown EN  VEN=12V, Only for RS3702B-Q1  2.7  μA 

VIL_DIAGEN DIAGEN    1.1  V 

VIH_DIAGEN DIAGEN    1.2  V 

VIL_PWM PWM    1.1  V 

VIH_PWM PWM    1.2  V 

     

IOUTx_Tot  Duty of PWM=100% 5  200 mA 

VCS_REG Sense  TA=-40°C to +125°C  150  mV 

ΔVCS_c2c  ΔVCS_c2c=1-VCS_REGx/Vavg_CS_REG  ±0.5  % 

ΔVCS_d2d  ΔVCS_d2d=1- Vavg_CS_REG /Vnom_CS_REG  ±1  % 

RCS_REG Sense   0.96  31.2 Ω 

VDROPOUT 

 INx  OUTx RESx  
Current setting of 100mA  200  

mV 
Current setting of 150mA  300  

 INx  RESx OUTx  
Current setting of 100mA  265  

Current setting of 150mA  400  

IRESx RESx  IRESx/IOUTx_Tot, VINx-VRESx>1V 95   % 

 

VOPEN_th_rising , VIN – VOUT   340  mV 

VOPEN_th_falling , VIN – VOUT   510  mV 

VSG_th_rising    1.2  V 

VSG_th_falling    0.9  V 

IRETRY 
 GND  RETRY 

 
  1  mA 

(1)  25°C  100% SQC  

(2)   
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VSUPPLY=5V to 40V, VEN=5V, TJ=25°C  

  
(1) (2) 

 
(1) 

 

 

VIL_FAULT     0.7 V 

VIH_FAULT   2   V 

tFAULT_rising    10  μs 

tFAULT_falling    20  μs 

IFAULT_pulldown FAULT  VFAULT=0.4V  3  mA 

IFAULT_pullup FAULT    10  μA 

IFAULT_leakage FAULT  VFAULT=40V  0.3  μA 

 

TTSD    170  °C 

TTSD_HYS    15  °C 

(1)  25°C  100% SQC  

(2)  
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7.5  

  
 

(1) 

 

(2) 

 

(1) 
 

tPWM_delay_rising 
PWM VIH_PWM

 10%  

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=1Ω, RRESx=80Ω 

 5  μs 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=30Ω, RRESx=80Ω 

 5  μs 

tCurrent_rising 
 10%  

90% 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=1Ω, RRESx=80Ω 

 2  μs 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=30Ω, RRESx=80Ω 

 1  μs 

tPWM_delay_falling 
PWM  VIL_PWM

 90%  

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=1Ω, RRESx=80Ω 

 4  μs 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=30Ω, RRESx=80Ω 

 4  μs 

tCurrent_falling 
 90%  

10% 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=1Ω, RRESx=80Ω 

 3  μs 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=30Ω, RRESx=80Ω 

 1  μs 

tSTARTUP 
SUPPLY  10% 

 

VSUPPLY=12V, VOUT=6V, VCS_REG=150mV, 
RSNSx=1Ω, RRESx=80Ω 

 85  μs 

tOPEN_deg 
LED 

 
  125  μs 

tSG_deg 
 

  125  μs 

tRecover_deg 
 

  125  μs 

tFAULT_recovery    50  μs 

tTSD_deg    50  μs 

(1)  25°C  100% SQC  

(2)  
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7.6  

 

 

 1.  

 

 2.  

 

 3.  

 

 4.  

 

 5.  

 

 6. PWM  
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 7.  

 

 8.  

 

 9.  

 

 10.  

 

 11. 

(IOUTx_Tot=150mA) 

 

 12.  

  

0

25

50

75

100

125

150

175

200

225

3 5 7 9 11 13 15 17 19 21 23

(m
A

)

(V)

ITotal RESx=80Ω 2LEDs
IOUT RESx=80Ω 2LEDs
IRES RESx=80Ω 2LEDs
ITotal RESx=80Ω  3LEDs
IOUT RESx=80Ω  3LEDs
IRES RESx=80Ω  3LEDs

0

1

2

3

4

3 5 7 9 11 13 15 17 19 21 23

(W
) 1

5
0

m
A

/

(V)

Ptotal RESx=80Ω 2LEDs
PDEVICE RESx=80Ω 2LEDs
PRES RESx=80Ω 2LEDs
Ptotal RESx=80Ω 3LEDs
PDEVICE RESx=80Ω 3LEDs
PRES RESx=80Ω 3LEDs

0

25

50
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100
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200

225

3 5 7 9 11 13 15 17 19 21 23

(m
A

)

(V)

ITotal RESx=55Ω 2LEDs
IOUT RESx=55Ω 2LEDs
IRES RESx=55Ω 2LEDs
ITotal RESx=55Ω  3LEDs
IOUT RESx=55Ω  3LEDs
IRES RESx=55Ω  3LEDs

0

1

2

3

4

3 5 7 9 11 13 15 17 19 21 23

(W
) 1

5
0

m
A

/

(V)

Ptotal RESx=55Ω 2LEDs
PDEVICE RESx=55Ω 2LEDs
PRES RESx=55Ω 2LEDs
Ptotal RESx=55Ω 3LEDs
PDEVICE RESx=55Ω 3LEDs
PRES RESx=55Ω 3LEDs

0
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225
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4 8 12 16 20 24

(m
A

)

(V)

ITotal RESx=82Ω IOUT RESx=82Ω
IRES RESx=82Ω ITotal RESx=80Ω  
IOUT RESx=80Ω IRES RESx=80Ω
ITotal RESx=65Ω IOUT RESx=65Ω
IRES RESx=65Ω ITotal RESx=55Ω  
IOUT RESx=55Ω IRES RESx=55Ω
ITotal RESx=41Ω IOUT RESx=41Ω
IRES RESx=41Ω ITotal RESx=34Ω  
IOUT RESx=34Ω IRES RESx=34Ω

0

1

2

3

4

5

4 8 12 16 20 24

(W
) 1

5
0

m
A

/

(V)

Ptotal RESx=82Ω PDEVICE RESx=82Ω
PRES RESx=82Ω Ptotal RESx=80Ω
PDEVICE RESx=80Ω PRES RESx=80Ω
Ptotal RESx=65Ω PDEVICE RESx=65Ω
PRES RESx=65Ω Ptotal RESx=55Ω
PDEVICE RESx=55Ω PRES RESx=55Ω
Ptotal RESx=41Ω PDEVICE RESx=41Ω
PRES RESx=41Ω Ptotal RESx=34Ω
PDEVICE RESx=34Ω PRES RESx=34Ω
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 13. 

(IOUTx_Tot=200mA) 

 

 14.  

 

50 s/div

5
V

/d
iv

5
V

/d
iv

VOUT

VPWM

5
V

/d
iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

 

 15.  

 

2ms/div

5
V

/d
iv

1
0

V
/d

iv

VOUT

VPWM

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

 

 16. 200 Hz  

 

2ms/div

5
V

/d
iv

5
V

/d
iv

VOUT

VPWM

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

 

 17. 200 Hz PWM  

 

500 s/div

5
V

/d
iv

5
V

/d
iv

VOUT
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1
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V
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1
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0
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A
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 18. 1 kHz PWM  
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IRES RESx=82Ω ITotal RESx=80Ω  
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ITotal RESx=65Ω IOUT RESx=65Ω
IRES RESx=65Ω ITotal RESx=55Ω  
IOUT RESx=55Ω IRES RESx=55Ω
ITotal RESx=41Ω IOUT RESx=41Ω
IRES RESx=41Ω ITotal RESx=34Ω  
IOUT RESx=34Ω IRES RESx=34Ω

0

1

2

3

4

5

6

4 8 12 16 20 24

(W
) 2

0
0

m
A

/

(V)

Ptotal RESx=82Ω PDEVICE RESx=82Ω
PRES RESx=82Ω Ptotal RESx=80Ω
PDEVICE RESx=80Ω PRES RESx=80Ω
Ptotal RESx=65Ω PDEVICE RESx=65Ω
PRES RESx=65Ω Ptotal RESx=55Ω
PDEVICE RESx=55Ω PRES RESx=55Ω
Ptotal RESx=41Ω PDEVICE RESx=41Ω
PRES RESx=41Ω Ptotal RESx=34Ω
PDEVICE RESx=34Ω PRES RESx=34Ω
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50 s/div

5
V

/d
iv

5
V

/d
iv

VOUT

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VFAULT

 

 19. LED  

 

50 s/div

5
V

/d
iv

5
V

/d
iv

VOUT

5
V

/d
iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VFAULT

 

 20. LED  

 

50 s/div

5
V

/d
iv

5
V

/d
iv

VOUT

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VFAULT

 

 21. LED  

 

50 s/div

5
V

/d
iv

5
V

/d
iv

VOUT

1
0

V
/d

iv
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1
0

0
m

A
/d
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IOUT

VFAULT

 

 22. LED  

 

100ms/div

5
V

/d
iv

5
V

/d
iv

VOUT

2
V

/d
iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VFAULT

DIAGEN=High when Supply > 8 V

 

 23.  

 

200ms/div

5
V

/d
iv

5
V

/d
iv

VOUT

3
V

/d
iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VFAULT

DIAGEN=High when Supply > 8 V

 

 24.  
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1s/div
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5
V

/d
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VOUT

3
V
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VFAULT

DIAGEN=High when Supply > 8 V

 

 25.  
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5
V

/d
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VOUT

3
V

/d
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VSUPPLY
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VFAULT

DIAGEN=High when Supply > 8 V

 

 26.  

 

50ms/div

5
V

/d
iv

5
V

/d
iv

VOUT

5
V

/d
iv

VSUPPLY

1
0

0
m

A
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VFAULT

DIAGEN=High when Supply > 8 V

 

 27. 15Hz  

 

1ms/div

5
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/d
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5
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/d
iv

VOUT

5
V

/d
iv

VSUPPLY

1
0
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VFAULT

DIAGEN=High when Supply > 8 V

 

 28. 1kHz  

 

100 s/div

5
V

/d
iv

VOUT

5
V

/d
iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

DIAGEN=High when Supply > 8 V

5
V

/d
iv

VFAULT

 

 29. 10kHz  

 

1s/div

5
V

/d
iv

5
V

/d
iv

VOUT

5
V

/d
iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VFAULT

DIAGEN=High when Supply > 8 V

 

 30.  
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8  
 

8.1    

RS3702-Q1  LED 

 LED  600mA 

 R(SNS)  R(SNSx)  

OUTx  RESx  LED RS3702-Q1 PWM LED

LED  SUPPLY  PWMx 100Hz

LED / RS3702-Q1  16 

 ETSSOP  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅

 
 

8.2  

CHIP_POWER

OSC

VRH

Digital CTR

S
U

P
P

L
Y

RES1

OUT1

IN1

Channel1

Channel2 RES2

OUT2

IN2

CHANNELX

Channel3 RES3

OUT3

IN3

GND

FAULT

PWM3

PWM2

PWM1

DIAGEN

/FAULT

EN
Only for 

RS3702B-Q1

 
 

8.3   

8.3.1  (SUPPLY)  

8.3.1.1  (POR) 

RS3702-Q1 POR  POR 

V(SUPPLY) V(POR_rising)  
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8.3.1.2  

 FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅ RS3702-Q1  SUPPLY  I(Fault)

 

 3mA  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅

 

 

8.3.2  

 SUPPLY  V(POR_rising) RS3702A-Q1  SUPPLY  V(POR_falling)

 

RS3702B-Q1  EN  I(SD)

 

 

8.3.3  (INx)  

RS3702-Q1  LED 

 R(SNSx) 

 R(SNSx)  V(CS_REG)

 1  

 

I(OUTx_Tot)=
V(CS_REG)

R(SNSx)
       (1) 

 

 

 V(CS_REG) = 150 mV 

 x = 1, 2  3  1, 2  3  

 LED V(DROPOUT) V(CS_REG) RS3702-Q1 

 R(SNSx)  R(SNSx) V(CS_REG)  

 

8.3.4  (OUTx  RESx) 

RS3702-Q1  R(SNSx) 

 OUTx  RESx  LED OUTx  RESx 

OUTx  RESx R(SNSx) OUTx LED  

RESx LED RS3702-Q1  

RS3702-Q1  OUTx  RESx LED

RS3702-Q1  RESx  RESx 

 OUTx LED  RESx 

LED  LED  OUTx  
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8.3.5 PWM  (PWMx) 

RS3702-Q1 PWM  PWM  VIH(PWM) 

 VIL(PWM)

PWM 100Hz RS3702-Q1 PWM

RUNIC 1% 100% 200Hz PWM  PWM 

47  

RS3702-Q1  PWM PWM1 PWM2 PWM3

PWM1  OUT1  RES1  1 PWM2  OUT2  RES2  2 PWM3 

 OUT3  RES3  3 31 PWM  

 

SUPPLY

PWMx

IOUTx

t1

t3 t4

t2 t5

 

 31.  PWM  

 

 31  

 

8.3.6  

RS3702-Q1  SUPPLY LED

 PWM  

SUPPLY V(POR_falling) 

 RS3702-Q1  PWM RUNIC 

 PWM  32 SUPPLY LED

 V(DROPOUT) V(CS_REG)  PWM  VIH(PWM)  

VIL(PWM) SUPPLY  2  
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4.5V to 40V
RS3702-Q1

SUPPLY

IN1

IN2

IN3

DIAGEN

PWM1

PWM2

PWM3

RES1

OUT1

RES2

OUT2

RES3

OUT3

GND

FAULT

C(SUPPLY )

R(SNS 1)

R(SNS2)

R(SNS3)

R(UPPER)

R(LO WER)

R(RES1)

R(RES2)

R(RES3)

*: 10 nF ceramic capacitor is recommended for each OUT to GND  

32. LED  

 

V(SUPPLY_PWM_th_rising) = VIH(PWM)× (1+ 
R(UPPER)

R(LOWER)

)           (2) 

 

 

 VIH(PWM) = 1.2 V ( ) 

 

8.3.7  

RS3702-Q1 LED

LED

 

 

8.3.7.1 LED  

RS3702-Q1 LED

LED  PWM 

LED  

RS3702-Q1  V(OUTx)  V(RESx) 

 V(OUTx)  V(RESx)  V(SG_th_falling)  t(SG_deg) 

 FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  V(OUTx)  V(RESx)  V(SG_th_rising) 

 

 RS3702-Q1 

 SUPPLY  OUT  I(Retry)  LED  V(SG_th_rising) 

 33  LED  
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SUPPLY

PWMx

IOUTx

VOUTx

FAULT 
No external 

pullup

LED 
Short

Short 
Removed

t7t7

I(re try )

t8

LED 
Short

t8 t9

Short 
Removed

t7

 

 33. LED  

 

33  

 

8.3.7.2 LED  

RS3702-Q1  LED  DIAGEN 

LED  LED  

RS3702-Q1  PWM 

V(INx) – V(OUTx)  V(OPEN_th_rising) LED  V(OUTx) 

V V(INx) – V(OUTx) V(OPEN_th_rising) t(OPEN_deg)

LED  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅ V(OUTx)  V(INx) – V(OUTx) 

 V(OPEN_th_falling)  

RS3702-Q1 LED  DIAGEN 

SUPPLY  OUT RES  I(Retry)  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅

 34 LED  
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SUPPLY

PWMx

IOUTx

VOUTx

FAULT 
No external 

pullup

LED 
Open

Open 
Removed

LED 
Open

Open 
Removed

I(re try )

t8 t8 t9

t6 t6 t6

 

 34. LED  

 

 34  

 

8.3.7.3 LED  (DIAGEN) 

RS3702-Q1  DIAGEN  LED  35 

 SUPPLY  LED  DIAGEN 

VIH(DIAGEN)  LED  DIAGEN  VIL(DIAGEN)  

 DIAGEN LED LED  DIAGEN 

 3  SUPPLY  

*: 10 nF ceramic capacitor is recommended for each OUT

SUPPLY

IN1

IN2

IN3

DIAGEN

PWM1

PWM2

PWM3

RES1

OUT1

RES2

OUT2

RES3

OUT3

GND

FAULT

RS3702-Q1
4.5V to 40V

C(SUPPLY )

R(SNS 1)

R(SNS2)

R(SNS 3)

R(UPPER)

R(LO WER)

R(RES1)

R(RES2)

R(RES3)

 

 35. DIAGEN  
 

V(SUPPLY_DIAGEN_th_falling)= VIL(DIAGEN)× (1+ 
R(UPPER)

R(LOWER)

)            (3) 

 

 VIL(DIAGEN) = 1.1 V ( ) 
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8.3.7.4  

RS3702-Q1  T(TSD)  T(TSD) – 

T(TSD_HYS) FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  
 

8.3.7.5  Dropout  

 LED RS3702-Q1 

V(DROPOUT)  V(CS_REG)  

 RS3702-Q1  DIAGEN  VIL(DIAGEN) 

 FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅ DIAGEN 

 
 

8.3.8  

RS3702-Q1  FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅  I(FAULT_pullup) 

FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  I(FAULT_pulldown)  

RS3702-Q1  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  RS3702-Q1  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅

VIL(FAULT)  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  

VIH(FAULT)  

 RS3702-Q1  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅ 36 

 (B) LED  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  (A) 

 37  FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅ PNP

 
 

VCC

Logic

FAULT

VCC

Logic

FAULT

20 k

VS UPPLY

RS3702-Q1
A

RS3702-Q1

B

 

 36.  

VCC

Logic

FAULT

VCC

Logic

FAULT

VSUPPLY
RS3702-Q1

A

RS3702-Q1
B

10 k

10 k

10 k

20 k

 

 37.  
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8.3.9  

 

 1. DIAGEN =  ( ) 

    
 

   

FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅=H 

 

V(IN) – V(OUT) < 
V(OPEN_th_rising) 

PWMx = H t(OPEN_deg)  PWM

I(retry)  

 

 

V(OUT) < 
V(SG_th_falling)  

OR  
V(RES) < 
V(SG_th_falling) 

PWMx = H t(SG_deg)  PWM

I(retry)  

 

 TJ > T(TSD) TJ> T(TSD) t(TSD_deg)  
 

 

FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅=L 
 

 Fault̅̅ ̅̅ ̅̅ ̅  

t(FAULT_recovery)  

  

 

 2. DIAGEN =  ( ) 

    
 

   

FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅=H 

 
 

 

V(OUT) < 
V(SG_th_falling)  

OR  
V(OUT) < 
V(SG_th_falling) 

PWMx = H t(SG_deg)  PWM

I(retry)  

 

 TJ > T(TSD)  t(TSD_deg)  
 

 

FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅=L 
 

 Fault̅̅ ̅̅ ̅̅ ̅  

t(FAULT_recovery)  
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8.3.10 LED  

 

 3. LED  

 1  2  3  4 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

Sx

O
U

T
x

R
(R

E
Sx

)

 

R
E

Sx

O
U

T
x

R
(R

E
Sx

)

 

R
E

Sx

O
U

T
x

R
(R

E
Sx

)

 

LED  LED  LED  LED  

 5  6  7  8 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

LED   LED  LED  

 9  10  11  12 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

S
x

O
U

T
x

R
(R

E
S
x

)

 

R
E

Sx

O
U

T
x

R
(R

E
Sx

)

 

  LED   
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8.3.11 IO  

 

SUPPLY 

PWMx

GND
 

 38. PWMx  

SUPPLY 

DIAGEN

GND
 

 39. DIAGEN  

SUPPLY 

GND

FAULT

 

 40. FAULT̅̅ ̅̅ ̅̅ ̅̅ ̅̅   

INx

OUTx

GND
 

 41. OUTx  

INx

RESx

GND
 

 42. RESx  

SUPPLY

INx

OUTx
 

 43. INx  
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8.4   

 

8.4.1 , V(SUPPLY) < V(POR_rising)  

RS3702-Q1 V(POR_rising)  

 

8.4.2  V(SUPPLY) ≥ 4.5 V  

 LED  SUPPLY  OUT 

 

 

8.4.3  Dropout  

Dropout LED Dropout

RUNIC  IN  OUTx  LED 

 

 

8.4.4   

 FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅

I(FAULT)  
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9  

 RUNIC RUNIC RUNIC 

 

 

9.1  

 LED LED  

RS3702-Q1  LED  LED 

 (OUTx  RESx)

 LED 

 

 

9.2  

 

9.2.1  BCM  

 RS3702-Q1 

 FAULT̅̅ ̅̅ ̅̅ ̅̅  ̅  

 

SUPPLY

IN1

IN2

IN3

DIAGEN

PWM1

PWM2

PWM3

RES1

OUT1

RES2

OUT2

RES3

OUT3

GND

FAULT

RS3702-Q1
BCM_STOP

C(SUPPLY )

R(S NS1)

R(SNS2)

R(S NS3)

R(RES1)

R(RES2)

R(RES3)

R1

R2

R3

R4

10nF

10nF

10nF

V(SUPPLY )

20k

 

 44.  

 

9.2.1.1  

 9V  16V 9  LED 3 LED  LED 

 VF_MAX 2.5V  VF_MIN 1.9V LED  I(LED) 130mA LED

 (BCM) /  LED  
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9.2.1.2  

 1  4  R(IREF)  

 

R(SNSx) =
V(CS_REG)

I(OUTx_Tot)
              (4) 

 

 

 V(CS_REG) = 150 mV ( ) 

 I(OUTx_Tot) = 130 mA 

 R(SNS1) = R(SNS2) = R(SNS3) =1.15Ω

 

 2 I(OUTx) I(RESx)  5 R(RESx) R(RESx)  I(OUTx) I(RESx) 

RUNIC 50%  

 

R(RESx)=
V(SUPPLY)  - V(OUTx)

I(OUTx_Tot) × 0.5
                       (5) 

  

 V(SUPPLY) = 12 V ( )  

 I(OUTx_Tot) = 130 mA  

 V(OUTx)  3 2.15 V = 6.45 V R(RESx) R(RES1) R(RES2) R(RES3) 85.4

 

 3 SUPPLY  LED  DIAGEN R1 R2  

LED 3 2.5V=7.5V  SUPPLY  

OUTx   LED V(OPEN_th_rising) V(CS_REG) 

RS3702-Q1 R1 R2  6  

 

R1= (
V(OPEN_th_rising) + V(CS_REG)+ V(OUTx)  

 VIL(DIAGEN)  
-1)  × R2     (6) 

 

 

 V(OPEN_th_rising) = 340 mV ( ) 

 V(CS_REG) = 156 mV 

 VIL(DIAGEN) = 1.1 V ( ) 

 R2 = 10 kΩ ( ) 

 V(OUTx) 7.5 V  V(CS_REG)  156 mV  R1  62.7kΩ  

 4  SUPPLY  LED  PWM  R3  

R4   

LED 3 1.9V=5.7V   LED  SUPPLY LED

Inx OUTx V(CS_REG)  R3  R4 

 7  
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R3= (
V(DROPOUT) + V(CS_REG)+ V(OUTx)  

 VIH(PWM)  
-1)  × R4     (7) 

 

 

 V(DROPOUT) = 300 mV ( ) 

 V(CS_REG) = 150 mV ( ) 

 VIH(PWM) = 1.2 V ( ) 

 R4 = 10 kΩ ( ) 

 V(OUTx)  5.7 V  V(CS_REG)  150 mV  R3  41.3kΩ  

 

9.2.1.3  

 

2ms/div

5
V

/d
iv

1
0

V
/d

iv

VOUT

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VPWM

 

 45. 200Hz 20%  

2ms/div

5
V

/d
iv

1
0

V
/d

iv

VOUT

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VPWM

 

 46. 200Hz 80%  
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9.2.2  MCU  PWM  

RS3702-Q1  PWM1/2/3 PWM

(MCU)  

 

SUPPLY

IN1

IN2

IN3

DIAGEN

PWM1

PWM2

PWM3

RES1

OUT1

RES2

OUT2

RES3

OUT3

GND

FAULT

RS3702-Q1
BCM_TURN

C(SUPPLY )

R(SNS 1)

R(SNS 2)

R(SNS 3)

R(RES1)

R(RES2)

R(RES3)

R1

R2

10nF

10nF

10nF

VCC

20k
GPIO
GPIO
GPIO
GPIO

MCU

 

 47.  

 

9.2.2.1  

 9V  16V 6  LED  2  LED  LED 

 VF_MAX 2.5V  VF_MIN 1.9V LED 130 mA  MCU 

 GPIO  

 

9.2.2.2  

 1  8 R(SNSx)  

 

R(SNSx) =
V(CS_REG)

I(OUTx_Tot)
              (8) 

 

 

 V(CS_REG) = 150 mV ( ) 

 I(OUTx_Tot) = 130 mA 

 R(SNS1) = R(SNS2) = R(SNS3)=1.15 Ω  

 2 I(OUTx) I(RESx)  9 R(RESx) R(RESx)  I(OUTx) I(RESx) 

50%  

 

R(RESx)=
V(SUPPLY)  - V(OUTx)

I(OUTx_Tot) × 0.5
                       (9) 
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 V(SUPPLY) = 12 V ( ) 

 I(OUTx_Tot) = 130 mA 

 V(OUTx)  2 × 2.2 V = 4.4 V  R(RESx) R(RES1) R(RES2) R(RES3) 117 Ω  

3 SUPPLY  LED  DIAGEN R1 R2  

LED 2 2.5 V = 5 V  SUPPLY  

OUTx  LED V(OPEN_th_rising) V(CS_REG) 

RS3702-Q1 R1 R2  10  

 

R1= (
V(OPEN_th_rising) + V(CS_REG)+ V(OUTx)  

 VIL(DIAGEN)  
-1)  × R2     (10) 

 

  

 V(OPEN_th_rising) = 340 mV ( )  

 V(CS_REG) = 150 mV ( )  

 VIL(DIAGEN) = 1.1 V ( )  

 R2 = 10 kΩ ( ) 

 V(OUTx) 5 V  V(CS_REG)  150 mV  R1  39.9 kΩ  

 

9.2.2.3  

 

2ms/div

5
V

/d
iv

5
V

/d
iv

VOUT

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VPWM

 

 48. 80% 200Hz PWM  

1ms/div

5
V

/d
iv

5
V

/d
iv

VOUT

1
0

V
/d

iv

VSUPPLY

1
0

0
m

A
/d

iv

IOUT

VPWM

 

 49. 20% 600Hz PWM  
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10  

RS3702-Q1 V(SUPPLY) 

40V  LED 

 

 

11 PCB  

 

11.1 PCB  

RS3702-Q1  

 RUNIC  PCB RS3702-Q1

 

 RUNIC  R(RESx) RS3702-Q1  20mm 

R(RESx)  

RS3702-Q1  

 RUNIC SUPPLY  

 RUNIC  R(SNSx) INx  SUPPLY  PCB  

 

 
 
 
 
  



 

 

RS3702-Q1 
 

  33 / 35 www.run-ic.com 
   

 

12  

ETSSOP16 (4) 

D

A
3

A
2

A

A
1

θ
c L

L1

5
.8

0.45 0.65

1
.5

2
.1

2.8

3
.4

5

E
2

D2

E
1 E

e b

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.15mm  

2. REF Reference  

3. BSC  

4.   

 
  

    

A (1) - 1.200 - 0.047 

A1 0.000 0.150 0.000 0.006 

A2 0.900 1.050 0.035 0.041 

A3 0.390 0.490 0.015 0.019 

b 0.300 0.280 0.012 0.011 

c 0.130 0.170 0.005 0.007 

D (1) 4.900 5.100 0.193 0.201 

D2 2.800 REF (2) 0.110 REF (2) 

E 6.200 6.600 0.244 0.260 

E1 (1) 4.300 4.500 0.169 0.177 

E2 2.100 REF (2) 0.083 REF (2) 

e 0.650 BSC (3) 0.026 BSC (3) 

L 0.450 0.750 0.018 0.030 

L1 1.000 BSC (3) 0.039 BSC (3) 

θ 0° 8° 0° 8° 
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13  

      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

Reel 
Diameter

Reel Width(W1)

 

 

DIRECTION OF FEED

 

Package Type 
Reel 

Diameter 
Reel 

Width(mm) 
A0 

(mm) 
B0 

(mm) 
K0 

(mm) 
P0 

(mm) 
P1 

(mm) 
P2 

(mm) 
W 

(mm) 
Pin1 

Quadrant 

ETSSOP16 13’’ 12.4 6.90 5.60 1.20 4.0 8.0 2.0 12.0 Q1 

 

1.  

2.  0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 
 


