
 Automotive Electronics  

Transient Voltage Protection 

TWSE Stock Code: 6422 

Copyright and final interpretation of 

the right owned by BrightKing. 

2017,V2. 



Content  
ÅTest standards  

ÅHow to protect a sensitive electronics ? 

ÅTypical applications 

ÅSummary of the typical applications 

ÅContact us 



Test standards  
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Category 
Standard 

types 

Standard 

Number 
 Standard Titles 

Electrical transient 

conduction along power 

supply lines  

ISO ISO 7637-2 
Road vehicles ðElectrical disturbances from conduction and couplingðPart 2χ
Electrical transient conduction along supply lines only 

GB GB/T 21437.2   ּיҽṀᵙ ᵀẬ כּ￼ ἣð ҇ ֫ χ⌐ּכ◊ כּ￼ ỗҽṀ 

ISO ISO 16750-2 
Road vehicles ð Environmental conditions and testing for electrical and 

electronic equipment ðPart 2: Electrical loads 

GB GB/T 28046-2   ּכ↔ᴣּכḒ ᶵ￼עᶫҭᵙ ð ҇ ֫ χּכ↔  

ISO ISO 21848 
Road vehicles -- Electrical and electronic equipment for a supply voltage of 42 

V -- Electrical loads 

GB GB/T 28045    42Vӗּכּכᴙ￼ּכ↔ᵙּכḒ ᶵ  ּכ↔  

Electrical transient 

transmission by 

capacitive and inductive 

coupling via lines other 

than power  supply lines 

ISO ISO7637-3 

Road vehicles ð Electrical disturbances from conduction and coupling ð Part 

3: Electrical transient transmission by capacitive and inductive coupling via lines 

other than supply lines 

ESD 

IEC IEC61000-4-2 
Electromagnetic compatibility (EMC) ïPart 4-2: Testing and measurement 

techniques ï Electrostatic  discharge immunity test 

GB GB/T 17626.2 ּכ Ԓḳ  ᵙ╜ Ἡ   ּכᾣּכғּכּ￼ו ἣ Ά│ 

ISO ISO 10605 
Road vehicles ð Test methods for electrical disturbances from electrostatic 

discharge 

GB GB/T 19951   ּכᾣּכғּכּ￼ו ἣ Ά│ 

http://www.brightking.com/


ISO7637-2: 2004  Load dump test pulse 5a/5b 

www.brightking.com 
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Waveform Parameters 

Parameter 12V System 24V System 

Us 65V~87V 123V~174V 

Ri 0.5ɋ~4ɋ 1ɋ~8ɋ 

td 40ms~400ms 100ms~350ms 

US * As specified by customer 

tr ε10 0-5ζms 

5a 

5b 

This test is a simulation of load dump transient, occurring in the 

event of a discharged battery being disconnected while the 

alternator is generating charging current and with other loads 

remaining on the alternator circuit at this moment; the load dump 

amplitude depends on the alternator speed and on the level of the 

alternator field excitation at the moment the battery is disconnected. 

The load dump pulse duration depends essentially on the time 

constant of the field excitation circuit and on the pulse. In most new 

alternators, the load dump amplitude is suppressed (clamped) by 

the addition of the limiting diodes. Load dump may occur on account 

of a battery being disconnected as a result of cable corrosion, poor 

connection or of intentional disconnection with the engine running. 

http://www.brightking.com/


ISO7637-2  Pulse 3a&3b 
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Parameter 

3a 3b 

12V System 
24V 

System 
12V 

System 
24V 

System 

Us -112V~-

220V 

-150V~ 

-300V 

+75V~ 

+150V 

+150V~+30

0V 

Ri 50ɋ 

td 150ns 45ns 

tr 5ns 1.5ns 

t1 100ɛs 

t4 10ms 

t5 90ms 

U
S

0.1US

0.9US

U
S

t1

t4 t5

tr

td
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U

t
0
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U
S

0.1US

0.9US

U
S

tr

td
t1U

tt4 t5
0

3b 

These test pulses are a simulation of transients which occur as a 

result of switching processes. The characteristics of these 

transients are influenced by distributed capacitance and 

inductance of the wiring harness. 

1ððwiring harness with distributed 

inductance and capacitance switch 

2ððswitch 

3ððDUT 

4ððInductive load 

5ððPower supply 

http://www.brightking.com/


ISO10605 HBM waveform 
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HBM contact discharge current waveform parameters 

Model 

parameter 

Peak  

current / 

discharge 

voltage 

(A/kV) 

 Discharge  

current /  

discharge 

voltage@t1 

(A/kV) 

 Discharge 

current / 

discharge 

voltage@t2 

(A/kV) 

150pF/330ɋ 
3.75 

°10% 

2°30% 

(t1=30ns) 

1°30% 

(t2=60ns) 

330pF/330ɋ 
3.75 

°10% 

2°30% 

(t1=65ns) 

1°30% 

(t2=130ns) 

150pF/2000ɋ 
3.75 

ε0ι0%ζ 

0.275°30% 

(t1=180ns) 

0.15°50% 

(t2=360ns) 

330pF/2000ɋ 
3.75 

ε0ι0%ζ 

0.275°30% 

(t1=400ns) 

0.15°50% 

(t2=800ns) 

http://www.brightking.com/


How to protection a sensitive electronics? 

Load

Transient current

Transient 
voltage

Clamping

Voltage

TVS/ESD

For protecting the circuit, using TVS or ESD to clamping the 

transient voltage to a safe level is an effective method. 

www.brightking.com 

http://www.brightking.com/


Automotive Electronics Protection System Diagram 
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http://www.brightking.com/


Transient current

TVS Load 

DC power line protection 

Test standardsσ 

Å ISO7637-2, pulse 1, 2a, 2b, 3a, 3b 

Å ISO7637-2, pulse 5a, 5b 

Device selection:  

12V system:  SMBJ28CAι1.0SMB33CAι SMEJ24AG ιATS22C 

24V system:  SMBJ36CA ι1.0SMB43CAι SMEJ36AG ι ATS33C-2CF 

SMBJ/1.0SMB 

SMB package 

SMEJXXAG 

DO-218AB package 

www.brightking.com 

ATS 

P-600 package 

http://cn.brightking.com/uploadfiles/file/tvs/2017040713232523251305.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916394539450864.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916404440440825.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916404440440825.pdf
http://cn.brightking.com/uploadfiles/file/tvs/2017040713232523251305.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916394539450864.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916404440440825.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916404440440825.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://www.brightking.com/


RJ45 port protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

Device selection: 

UDD32C03L01 

PHY
RJ45

Port

2

3

6

1

R

C

ESD

SOD-323 package  

www.brightking.com 

http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://www.brightking.com/


CANH

CANL

ICESD

CAN bus protection 

Device selection: 

CAN: SDT23C24L02 

High speed CAN:  LBT23C24L02 

SOT-23 package 

www.brightking.com 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919462746272374.pdf
http://cn.brightking.com/uploadfiles/file/ESD/l/2016122919465746573005.pdf
http://www.brightking.com/


LIN bus protection 

Device selection: 

SDD32C24L01 

SOD-323 package 

LIN Bus

IC

ESD

www.brightking.com 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919462546258415.pdf
http://www.brightking.com/


Test standard: 

1. ISO10605-2 

2. IEC61000-4-2 

Device selection: 

UDD32C05L01 

SOD-323 package 

IC

ESD

RF

www.brightking.com 

RF port protection 

http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://www.brightking.com/


I/O port protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

ɚ

I/O

I/O

I/O

I/OI/O

I/O

I/O

I/O

ESD1 ESD2

ESD1σ 

SET23AXXL02, SOT-23 package 

www.brightking.com 

ESD2σ 

SBD52C05L01,  SOD-523 package  

SJD12CXXL01,  SOD-123S package 

SOD-523 package SOD-123S package SOT-23 package 

http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463446346056.pdf
http://www.brightking.com/
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919462046203777.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463646363787.pdf


Key interface circuit protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

SJD12CXXL01 

SOD-123S  package 

IC

VCC

ESD

www.brightking.com 

http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463646363787.pdf
http://www.brightking.com/


SD card interface circuit protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

UDT26A05L05UL 

SOT23-6L package 

www.brightking.com 
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http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919481048106456.pdf
http://www.brightking.com/


SD card interface circuit protection 

Test standard: 

1. ISO10605-2 

2. IEC61000-4-2 

3

45

21

6

Vcc

I/O

Reset

CLK

Gnd

ESD2ESD1

ESD1: 

UDD32C05L01 

SOD-323 package 

ESD2:  

UDT26A05L05UL 

SOT23-6L package 

www.brightking.com 

http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919481048106456.pdf
http://www.brightking.com/


HDMI interface circuit protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

ESD1: 

UAD8C05L01 

SOD-882 package 

ESD2:  

UBQ10A05L04HI 

DFN-10 package 

www.brightking.com 
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http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919473547358122.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474047401695.pdf
http://www.brightking.com/


USB 

Controller
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USB2.0 interface circuit protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 

ESD3: 

UDT26A05L05UL 

SOT23-6L package 

ESD1: 

UET14A05L03-BK 

SOT-143 package 

ESD2: 

UDD32C05L01 

SOD-323 package 

www.brightking.com 

http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919481048106456.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://www.brightking.com/


USB3.0 USB2.0 interface circuit protection 

Test standards: 

1. ISO10605-2 

2. IEC61000-4-2 
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http://cn.brightking.com/UserFiles/File/Product/ESD/u/UAD8C05L01.pdf
http://www.brightking.com/


Figure 4 LIN bus 

protection 
Figure 5 RF port 

protection 
Figure 6  I/O port 

protection 

Summary of the typical applications 

www.brightking.com 
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Figure 1- DC power Line 
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Figure 3 CAN bus 

protection 

Figure 2  RJ45 port 

protection 

http://www.brightking.com/
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Summary of the typical applications 

Figure 7- Keys 

protection 

Figure 8-SD card  

protection 

Figure 9-SIM card 

protection 

Figure 10-HDMI port 

protection 

Figure 11- USB2.0 port 

protection 
Figure 12- USB3.0 port 

protection 
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Applications  Circuit  Test standards Device selection 

Management 
system/Safety 
certification/ 

Reliability 

12VDC 
power 
supply 

Figure 1 

ISO7637-2, pulse1, 2a, 2b, 3a, 3b SMBJ28CA, 1.0SMB33CA 

Management 

system 

TS16949 

ISO9001 

ISO14001 

QC080000 

OHSAS180001 

 

 

 

Safety 

certification  

TS16949 

UL1449 

UL497B 

 

 

 

Reliability 

AEC-Q101 

ISO7637-2, pulse 5a, 5b SMEJ24AG,  ATS22C 

24VDC 
power 
supply 

ISO7637-2, pulse1, 2a, 2b, 3a, 3b SMBJ36CA, 1.0SMB43CA 

ISO7637-2, pulse 5a, 5b SMEJ36AG, ATS33C-2CF 

RJ45 Figure 2 ISO10605-2, IEC61000-4-2 UDD32C03L01 

CAN Figure 3 ISO10605-2, IEC61000-4-2 SDT23C24L02,  LBT23C24L02 

LIN Figure 4 ISO10605-2, IEC61000-4-2 SDD32C24L01 

RF Figure 5 ISO10605-2, IEC61000-4-2 UDD32C05L01 

I/O Figure 6 ISO10605-2, IEC61000-4-2 
ESD1: SET23AXXL02 

ESD2: SJD12CXXL01/SBD52C05L01 

key Figure 7 ISO10605-2, IEC61000-4-2 SJD12CXXL01  

SD Figure 8 ISO10605-2, IEC61000-4-2 UDT26A05L05UL 

SIM Figure 9 ISO10605-2, IEC61000-4-2 
ESD1: UDD32C05L01  

ESD2: UDT26A05L05UL 

HDMI 
Figure 

10 
ISO10605-2, IEC61000-4-2 UAD8C05L01, UBQ10A05L04HI 

USB2.0 Figure 11 ISO10605-2, IEC61000-4-2 

ESD1: UET14A05L03-BK  

ESD2: UDD32C05L01 

ESD3: UDT26A05L05UL 

USB3.0 
Figure 

12 
ISO10605-2, IEC61000-4-2 UAD8C05L01 

www.brightking.com 

Summary of the typical applications 

http://cn.brightking.com/uploadfiles/file/tvs/2017040713232523251305.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916394539450864.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916404440440825.pdf
http://cn.brightking.com/uploadfiles/file/tvs/2017040713232523251305.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916394539450864.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916404440440825.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/TVS/2016122916395939594132.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919462746272374.pdf
http://cn.brightking.com/uploadfiles/file/ESD/l/2016122919465746573005.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919462546258415.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463446346056.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463646363787.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919462046203777.pdf
http://cn.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463646363787.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919481048106456.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919481048106456.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919473547358122.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474047401695.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2017041914201620162325.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919474547452594.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919481048106456.pdf
http://cn.brightking.com/uploadfiles/file/ESD/u/2016122919473547358122.pdf
http://www.brightking.com/


Contact us 
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A:  2F,Tianan Management Center   

Building,Tianan cyber park , 

Futian District,Shenzhen, China 

T:  +86-755-8379 5119  

F:  +86-755-8379 1530 

E:   kenny@brightking.com, 

      ray@brightking.com 

 

A:  Floor 23,No 465,East Beijing Road, 

     Huangpu District,Shanghai,PRC 

T: +86-21-6322 1578 

F: +86-21-3304 0081 

E:  may@brightking.com, 

     

 

 

A: Room 310, Fanya Building,No 

128.Zhichun Road, Haidian District, 

Beijing, PRC 

T: +86-10-6255 0216 

F: +86-10-6252 3764 

E:  jerry@brightking.com 

 

 

A: 3032 Scott Blvd, Santa Clara, CA 

95054-3301 

T: 408 844 8830 (US) 

F: 408 844 8832 (US) 

E: Amy@brightking.com 

    RBitney@brightking.com 

 

A: 3F., No.105, Zhongcheng Rd., 

Tucheng Dist., New Taipei City 236, 

Taiwan (R.O.C.) 

T: +886-2-2268-5502 

F: +886-2-2268-5512  

E:  sam@brightking.com 

 

Shanghai Shenzhen 

US 

Beijing 

Taiwan 

A: #3 Building, Modern enterprise 

accelerator park, Song Shan Lake 

High-tech Industrial development zone, 

Dongguan City, Guangdong 

Province,P.R.C 

T: +86- 769-26626898  

F: +86-769- 26626198  

E: sales@brightking.com 
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