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SPICE Modeling Report 

White LED Driver for Automotive 
BD83A04EFV-M 
 
General Description 
In this report, the characteristics that can be confirmed by the simulation using the SPICE model of the regulator IC BD83A04EFV-
M will be described. 
 

Simulation Environment 
◼ Circuit Simulator  : PSpice / Cadence Design System, Inc. 
◼ Version Information  : 17.2-2016 
◼ OS Information  : Windows 10 64-bit Edition 

 

File Information 
◼ Library File Name  : BD83A04EFV-M.lib 
◼ Symbol File Name  : BD83A04EFV-M.olb 
◼ Subcircuit and Symbol 

 
 
 

Table 1 Correspondence Table 

Product Name Subcircuit Symbol 

BD83A04EFV-M 
BD83A04EFV-M 
(Model for Transient Analysis) 

BD83A04EFV-M 

  

 
 

Caution 

◼ These model characteristics are specifically at Ta = 25 °C. Thus, the simulation result with temperature variances may 
significantly differ from the result with the one done at actual application board (actual measurement). 

◼ The simulation result and characteristics described in this report may differ depending on the board design. 
It is recommended to perform the measurement on the actual board to verify the result. 

◼ The values from the simulation results are not guaranteed. Use these results as a guide for your design. 
◼ Actual measurement was done using a specific sample, thus the measured data is just as a reference. 
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BD83A04EFV-M Spice Model 
◼ Pin Information 

 

 
Figure 1 Symbol of BD83A04EFV-M 

 
 

Table 2 Subcircuit Pin Table 

Pin No. Pin Name Pin No. Pin Name 

1. REG 13. LED3 

2. GND 14. LED4 

3. EN 15. N.C. 

4. PWM 16. PLSET 

5. SYNC 17. FAIL 

6. RT 18. OVP 

7. COMP 19. PGND 

8. ADIM 20. SW 

9. ISET 21. N.C. 

10. LGND 22. LDSW 

11. LED1 23. CSH 

12. LED2 24. VCC 
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Verifiable Characteristics 
◼ Electrical Characteristics (vs. Datasheet) ································································ 4 
◼ Electrical Characteristics (vs. Datasheet) ································································ 5 
◼ Characteristic in SPICE ······················································································· 6 

➢ BD83A04EFV-M 
✓ Start-up Sequence (PWM dimming) ····················································· 6 
✓ Start-up Sequence (DC) ···································································· 7 
✓ Pulse Addition Function ····································································· 8 
✓ Analog Dimming Function ·································································· 9 
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Electrical Characteristics (vs. Datasheet) 
 
 
 
(Unless otherwise specified Ta = 25 °C, Vcc = 12 V) 

 
 
  

Parameter Modeled 
(Note1) 

Design Value 
Unit Error Condition 

Datasheet SPICE 

Standby Current Yes 0 0 μA 0 % VEN = Low 

Reference Voltage Yes 5.0 5.0 V 0 % IREG = -5 mA, CREG = 2.2 μF 

SW Pin ON Resistor Yes 0.2 0.2 Ω 0 % ISW = 50 mA 

LED Control Voltage Yes 0.76 0.76 V 0 % 
RISET = 15.1 kΩ, 

VADIM = VREG 

COMP Sink Current Yes 220 220 μA 0 % 

RISET = 15.1 kΩ, 

VCOMP = 1.0 V, 

VLED = 1.5 V, 

VADIM = VREG 

COMP Source Current Yes -220 -220 μA 0 % 

RISET = 15.1 kΩ, 

VCOMP = 1.0 V, 

VLED = 0 V, 

VADIM = VREG 

Oscillation Frequency 1 Yes 340 340 kHz 0 % RRT = 33.3 kΩ 

Oscillation Frequency 2 Yes 2200 2200 kHz 0 % RRT = 4.6 kΩ 

PLSET Charge Current Yes 50 50 μA 0 % VPLSET = 0 V 

PLSET Set Voltage Yes 0.5 0.5 V 0 %  

LED Current Absolute Variation Yes 80.1 80.1 mA 0 % 
RISET = 15.1 kΩ, 

VADIM = VREG 

ISET-GND Short Protection Resistor Yes 3.5 3.5 kΩ 0 % VADIM = VREG 

ADIM Pin Input Current Yes 0 0 μA 0 % VADIM = 5 V 

PWM Low Section Detect Time Yes 28.5 28.5 ms 0 %  

EN Input High Voltage - - 1.43 V -  

EN Input Low Voltage - - 1.33 V -  

EN Input Resistor Yes 100 100 kΩ 0 % VEN = 5 V 

PWM, SYNC Input High Voltage - - 1.2 V -  

PWM, SYNC Input Low Voltage - - 1.1 V -  

PWM, SYNC Input Resistor Yes 100 100 kΩ 0 % VPWM = VSYNC = 5 V 

(Note 1) Yes: Model available (supported), No: Model not available” (not supported). 

Table 3 Electrical Characteristics Comparison 
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Electrical Characteristics (vs. Datasheet) 
 
 
 
(Unless otherwise specified Ta = 25 °C, Vcc = 12V) 

 
 
  

Parameter Modeled 
(Note1) 

Design Value 
Unit Error Condition 

Datasheet SPICE 

VCCUVLO Detect Voltage Yes 4.10 4.10 V 0 % VCC = Sweep down 

VCCUVLO Release Voltage Yes 4.25 4.25 V 0 % VCC = Sweep up 

REGUVLO Detect Voltage Yes 3.95 3.95 V 0 % VREG = Sweep down 

REGUVLO Release Voltage Yes 4.10 4.10 V 0 % VREG = Sweep up 

OVP Detect Voltage Yes 1.21 1.21 V 0 % VOVP = Sweep up 

OVP Detect Voltage 

Hysteresis Width 
Yes 50 50 mV 0 % VOVP = Sweep down 

Input OCP Detect Voltage Yes 100 100 mV 0 % VCC-VCSH = Sweep up 

LDSW Operation Voltage 

at Input OCP Release 
Yes 5.4 5.4 V 0 % 

VCSH = VCC 

VCC-VLDSW 

OCPL Detect Current Yes 3.60 3.60 A 0 %  

LED Open Protection Detect Voltage Yes 0.2 0.2 V 0 % 
VLED = Sweep down 

VOVP ≥ VOVPDET 

LED Anode SCP Detect Voltage Yes 0.10 0.10 V 0 % VOVP = Sweep down 

LED Cathode SCP Detect Voltage Yes 0.2 0.2 V 0 % VLED = Sweep down 

LED Anode SCP Detect 

Delay Time 
Yes 3.56 3.56 ms 0 %  

LED Cathode SCP Detect 

Delay Time 
Yes 3.56 3.56 ms 0 %  

LED Short Protection Detect Voltage Yes 5.0 5.0 V 0 % VLED = Sweep up 

Initial Check Time Yes 7.12 7.12 ms 0 %  

FAIL Pin ON Resistor Yes 1.0 1.0 kΩ 0 % IFAIL = 1 mA 

(Note 1) Yes: Model available (supported), No: Model not available” (not supported). 

Table 4 Electrical Characteristics Comparison 
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  Self Diagnosis

7.12 ms

・Determination of CH to use

・Setting external 

  synchronization 

・Setting spread spectrum

・OVP pin fault detection

・ISET pin fault detection 

VCC

1.21 V

VPWM

VOVP

ILED

VSW

VLED LED Control Voltage × 1.2

Under Voltage Lockout (UVLO)   Effective when EN = High

Overcurrent Protection (OCPL)   Effective when UVLO is released

LED Open Protection / FAIL Flag   Effective when pre-boost is completed

Short Circuit Protection (SCP) / FAIL Flag   Effective when pre-boost is completed

LED Short Protection / FAIL Flag   Effective when pre-boost is completed

Overvoltage Protection (OVP)   Effective when UVLO is released

Thermal Shutdown REG (TSDREG)   Effective when EN = High

ISET-GND Short Protection / FAIL Flag   Effective when Self Diagnosis is completed

DC/DC Converter Operating Section

Current Driver Operating Section

VEN

VREG
4.1 V

(UVLO Release)

  Pre-boost

Input Overcurrent Protection (OCPH) / FAIL Flag   Effective when UVLO is released

After Self Diagnosis,

pre-boost starts with VPWM = High

VFAIL

During Self Diagnosis 

FAIL is Low

LED Control Voltage

  Stable State

LED Setting Current Output Section

  Stable Operation 

      Transition Section 

Overvoltage Protection (OVP) / FAIL Flag   Effective when LSDET is OFF

7.12 ms

 

Thermal Shutdown LED (TSDLED)   Effective when EN = High

 

Characteristic in SPICE 
1. Start-up Sequence (PWM dimming)  
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Figure 2. 
Simulation Schematic 1 

 

 

Figure 3. 
Start-up Sequence 

 

Figure 4. 
Start-up Sequence 
(SPICE Simulation) 

 
 

Self Diagnosis 

(Note 1) The above data is based on a specific sample and it is not a guaranteed value. 

(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,  
PCB pattern and mounting condition of each on-board parts. 

 

Simulation Setting 
Type: Transient  
Run Time: 20 ms 
Maximum Step Size:  
10 μs (0ms to 10ms) 
50 ns (10ms to 20ms) 

Auto converge: enable 

Stable state Pre-boost 
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2. Start-up Sequence (DC) 
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Figure 5. 
Simulation Schematic 2 

 

 

Figure 6. 
Start-up Sequence (DC) 
(Measured Waveform) 

 

Simulation Setting 
Type: Transient  
Run Time: 20 ms 
Maximum Step Size:  
10 μs (0ms to 10ms) 
50 ns (10ms to 20ms) 

Auto converge: enable 

(Note 1) The above data is based on a specific sample and it is not a guaranteed value. 

(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,  
PCB pattern and mounting condition of each on-board parts. 
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3. Pulse Addition Function 
 
 

 
 
 

  

  

 

  

 

Figure 8. 
Pulse Addition Functionn 

 

Figure 9. 
Pulse Addition Function 

(SPICE Simulation) 
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Figure 7. 
Simulation Schematic 3 

 

 

(Note 1) The above data is based on a specific sample and it is not a guaranteed value. 

(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,  
PCB pattern and mounting condition of each on-board parts. 

 

Simulation Setting 
Type: Transient  
Run Time: 20 ms 
Maximum Step Size:  
10 μs (0ms to 10ms) 
50 ns (10ms to 20ms) 

Auto converge: enable 
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4. Analog Dimming Function 
 
 

 
 
 

  

 

 

 
 

 

Figure 11. 
Analog Dimming Function 

(SPICE Simulation) 

 

D59

LED_MOD

V13

TD = 200u

TF = 1n
PW = 1u
PER = 3.33u

V1 = 0

TR = 1n

V2 = 0

R74

1G

RT

L
E

D
1

NC1

D67

LED_MOD

R60

1G

D42

LED_MOD

D55

LED_MOD R82

1G

R48

1G

R7

33k
C10

1000p

REG

C8

2.2u EN

V3

TD = 200u

TF = 1n
PW = 1
PER = 2

V1 = 0

TR = 1n

V2 = 5

R56

1G

FAIL

D60

LED_MOD

E
N

COMP

PLSET

D68

LED_MOD

R4

330k

R61

1G
S

Y
N

C

D45

LED_MOD

D2

LED_MOD

S
W

R55

1G

R83

1G

P
W

M

0

0

PWM

R43

15m

R66

1G

D61

LED_MOD

D69

LED_MOD

R54

1G

R62

1G

0

SW

R53

1G

SYNC

R67

1G

D62

LED_MOD

D48

LED_MOD

LED1

R52

1G

R75

1G

R47

100k

D70

LED_MOD

D41

LED_MOD

R63

1G

NC2

V
C

C

R51

1G

0

R68

1G

D39

LED_MOD

D63

LED_MOD

L
E

D
3

R50

1G

LED2

VCC

D49

LED_MOD R76

1G

D71

LED_MOD

D44

LED_MOD

R64

1G

D10

RBR5L60A

LDSW

R49

1G

R45

200

0

C3

10u

R69

1G

D64

LED_MOD

ADIMR46

15.1k

D50

LED_MOD

R5

10k

R77

1G

D72

LED_MOD

R65

1G

D1

LED_MOD

L
E

D
4

CSH

RESR

1m

V5

TD = 1u

TF = 1n
PW = 0.5m
PER = 1m

V1 = 5

TR = 1n

V2 = 5

0

OVP

C5

10u

R70

1G0

D3

LED_MOD

C9

0.1u ISET

D51

LED_MOD

D40

LED_MOD

R78

1G

D73

LED_MOD

VCC

OVP

0

R71

1G

X1

BD83A04

REG
1

GND
2

EN
3

PWM
4

SYNC
5

RT
6

COMP
7

ADIM
8

ISET
9

LGND
10

LED1
11

LED2
12

LED3
13LED4
14N.C.1
15PLSET
16FAIL
17OVP
18PGND
19SW
20N.C.2
21LDSW
22CSH
23VCC
24

A
D

IM

R57

1G

D52

LED_MOD R79

1G

D43

LED_MOD

D4

LED_MOD

L
D

S
W

0

D57

LED_MOD

0

R72

1G

C1

10u

LED3

R58

1G

0

D53

LED_MOD R80

1G

D46

LED_MOD

V14

TD = 16m

TF = 5m
PW = 1
PER = 2

V1 = 2

TR = 5m

V2 = 0.4

M2

MPMOD1

VOUT

REG

V10

TD = 100u

TF = 100u
PW = 1
PER = 2

V1 = 0

TR = 100u

V2 = 12

0

D58

LED_MOD

L1

22uH

R73

1G

LED4

D66

LED_MOD

R59

1G

C7

20u

D54

LED_MOD R81

1G

D38

RBR5L60A

L
E

D
2

C
S

H

Figure 10. 
Simulation Schematic 4 

 

 

           Time
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(Note 1) The above data is based on a specific sample and it is not a guaranteed value. 

(Note 2) These characteristics depend on some dynamic characteristics of external components, input signal speed,  
PCB pattern and mounting condition of each on-board parts. 

 

Simulation Setting 
Type: Transient  
Run Time: 20 ms 
Maximum Step Size:  
10 μs (0ms to 10ms) 
50 ns (10ms to 20ms) 

Auto converge: enable 
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