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Automotive Applications
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VISHAY DIODES ' = VISHAY.

Automotive Applications

Vishay Diodes in Automotive

| . _ i Cluster panel i Auto HID GPS

i Ignition Engine ! Trip computer TCU Air-Bag Cruise ballast Navigation
| Control |!

| Valve ECU | Door Heating LED

! control i RS Lock control Ballast

______________________

- Battery Water Parking Wiper Seat -
— Car-Audio
- Management pump brake control control
| Suspension Fuel TPMS Anti-Theft Rear/signal
g control motor LED control
—{ Regulator

B » @9
Load dump TV

Rectifier Small Signal
SMD / AXIAL TVS SMD / AXIAL g Zener

Power
module

3#
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VISHAY DIODES

Automotive Electronics and Test Standards

Conducted transient on power line

ISO 7637 - 2 : 2010
ISO 16750-2 : 2010

JASO D-001:94

SAE J1113-11
SAE J1455
Toyota TSC-7001
GM

Ford

Nissan

Honda

Renault
Peugeot
Chrysler
Mercedes

BMW
Volkswagen/Audi
Hyundai/Kia

High current load

Conducted transient on non-power line

ISO 7637 - 3 : 2010

12V load — e e l
|
» — — Highvoltage load = — |'
|
Sensors si | :

igna
] ) input |
. Signal line o
Polarity protection i

protection —
—6¢ * DC/DC Micro
H Converter processor
Battery
&
Alternator Rectifier

LOAD —
DUMP

4#
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Rectifier Applications

Polarity protection Signal line protection

ctification

oH
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VISHAY DIODES

Polarity Protection

High current load

12V load — {

Sensors l
Signal 1
. g input 1
. Signal line
Polarity protection
e r

' protection

DC/DC Micro Drive =S
—p —
Converter processor circuit ‘
Battery -
& e
Alternator Rectifier

Polarity
protection
&
¢
| &
b: Load Dump
1 TVS
N
N
(]

Definition

» Protecting circuit from reverse polarity
connection or hazardous reverse transient
voltage penetration

Related test specifications

« 1SO 7637-2:2010 pulse 1 and pulse 3a
— -100V (pulsel) and -150 V (3a) for 12 V power train
— -600V (pulsel) and -200 V (3a) for 24 V power train

« JASO DO001: 94
— type B-1(-80 V), B-2 (-260 V) for 12 V power train
— type E (-320 V) for 24 V power train
Considerations
« Peak reverse voltage
« Continuous forward loading current
 Forward surge current at load dump operation

Products
« Standard rectifiers
« ESD capability standard rectifiers
« Standard avalanche rectifiers

6#
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VISHAY DIODES =
Polarity Protection Circuits and Vishay Diodes

With load dum_p . With load dump
- Common application - For high-current load
- For low-current load

Serial connection
- For low-current and high-impedance load
- No protection of forward high voltage

> o) (o o (om o Pho

® - 0 ’x; s @ /iw s

Ne : o) \© : o

Standard S1, S07 S2 S3 S5
N N
. MSE1P,
ESD capability SE10P SE15P SE20AFG SE30AFG
Avalanche AS1P BYG10 AS3BJ, AS3P AS4P

* 1 : SlimSMA package 1 mm height

1#


http://www.vishay.com/docs/88711/s1.pdf
http://www.vishay.com/docs/85733/s07b.pdf
http://www.vishay.com/docs/88712/s2.pdf
http://www.vishay.com/docs/88713/s3a.pdf
http://www.vishay.com/docs/88931/s5a.pdf
http://www.vishay.com/docs/89067/mse1pj.pdf
http://www.vishay.com/docs/89024/se10pj.pdf
http://www.vishay.com/docs/89025/se15pj.pdf
http://www.vishay.com/docs/89954/se20afb.pdf
http://www.vishay.com/docs/89955/se30afb.pdf
http://www.vishay.com/docs/89290/as1pd.pdf
http://www.vishay.com/docs/89472/byg10d.pdf
http://www.vishay.com/docs/89377/as3bj.pdf
http://www.vishay.com/docs/88837/as3pd.pdf
http://www.vishay.com/docs/88770/as4pd.pdf

o
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VISHAY DIODES

Vishay Rectifiers for Polarity Protection

SN .e———rw @ P

For 1ISO16750-2 Pulse 5a

I (AVG) lesm Package Ri max. (Q)
Product Groups at 101V, 25°C, 10 pulses
(A) (40 ms) (400 ms)
ESD capability MSE1P 100 - 600 1 20 MicroSMP 2.4 8.3
SE10P 100 - 600 1 25 DO-220AA 1.9 6.5
SE15P 100 - 600 1.5 30 DO-220AA 1.6 5.5
SE20AFG 400 2 DO-221AC
SE30AFG 400 3 40 DO-221AC 1.2 4.0
Standard So7 100 - 1000 0.7 25 DO-219AB
S1P 50 — 1,000 1 30 DO-220AA 15 5.3
Si 50-1,000 1 40 DO-214AC 1.3 4.1
S2 50 — 1,000 15 50 DO-214AA 0.9 3.3
5% 50-1,000 3 150 DO-214AB 0.5 1.1
S4P 100 - 1,000 4 100 TO-277A 0.5 1.7
S5 50-1,000 5 100 DO-214AB 0.5 1.7
Avalanche AS1P 200 - 1,000 1 30 DO-220AA 1.6 5.5
BYG10 200 - 1,600 1.5 30 DO-214AC 1.6 55
AS3P 200 — 1,000 3 70 TO-277A 0.7 2.4
AS3BJ 600 3 90 DO-214AA 0.5 1.8
AS4P 200 — 1,000 4 100 TO-277A 0.5 1.6

8#



http://www.vishay.com/docs/89067/mse1pj.pdf
http://www.vishay.com/docs/89024/se10pj.pdf
http://www.vishay.com/docs/89025/se15pj.pdf
http://www.vishay.com/docs/89954/se20afb.pdf
http://www.vishay.com/docs/89955/se30afb.pdf
http://www.vishay.com/docs/85733/s07b.pdf
http://www.vishay.com/docs/88917/s1pb.pdf
http://www.vishay.com/docs/88711/s1.pdf
http://www.vishay.com/docs/88712/s2.pdf
http://www.vishay.com/docs/88713/s3a.pdf
http://www.vishay.com/docs/89032/s4pm.pdf
http://www.vishay.com/docs/88931/s5a.pdf
http://www.vishay.com/docs/89290/as1pd.pdf
http://www.vishay.com/docs/89472/byg10d.pdf
http://www.vishay.com/docs/88837/as3pd.pdf
http://www.vishay.com/docs/89377/as3bj.pdf
http://www.vishay.com/docs/88770/as4pd.pdf
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MSE1P Series wmicrosmp ESD Capability Surface-mount Rectifier

High-current density ESD capability

rectifier
« 1A forward current capability in MicroSMP
package

< 100V to 600V Vggand 25 KV ESD capability

« 20 A forward surge capability
— 10 ms sine wave non-repetitive single wave

« -55t0 +175°C wide operating temperature
range

« AEC-Q101 qualified
 Pb-free, ROHS compliant and Halogen-free

Applications

» Polarity protection for automotive electronics
« Signal line protection

. { VISHAY.
\ |
MSE1PJ
140 T T T
I I I I |
120 Py ——Exponential Sine E
g ||
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0 ! ! ! ‘ : ‘
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\/" "\\
o i Vee \
Diode
E,'El O Signal line
VS
(5 \ b GND
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http://www.vishay.com/docs/89067/mse1pj.pdf
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SE30AF Series siimsmMa™ EsSD Capability Surface-mount Rectifier

= High-current density ESD capability
rectifier SIS

300.0

« 3 A forward current capability in SIimSMA u

package = 2500
« 100V to 600V Vgrand 25 KV ESD capability [
« 40 A forward surge capability g \\

— 10 ms sine wave non-repetitive single wave g—’ 150.0 AN
« -55t0 +175 °C wide operating temperature T oo \\ \\
L)
range
.. s0.0 \\ \\
« AEC-Q101 qualified ~—
. -""'---..______""'--.
 Pb-free, ROHS compliant and Halogen-free 00 — ‘
1 2 4 8 16 32 64 128 256 512 1024

Pulse width (ms)

= Applications
» Polarity protection for automotive electronics

MOTOR

SOLENOID VALVE

COILS

10#


http://www.vishay.com/docs/89955/se30afb.pdf
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AS3BJ Avalanche Surface-mount Rectifier

= High-current density avalanche rectifier
« 3 Aforward current capability in SMB package AS3BJ

600.0

* 600V Vggand 20 mJ avalanche capability \\
— passed 25 KV ESD test 500.0 \ “

<
« 90 A forward surge capability (I°T is 40 A%sec) % 400.0
— 10 ms sine wave non-repetitive single wave ) 2000 L
= . N
« -55t0 +175 °C wide operating temperature < AN AN
range f 200.0
. AEC-Q101 qualified 00 | |
 Pb-free, ROHS compliant and Halogen-free o ——
. . 1 2 4 8 16 32 64 128 256 hiz 1024
= Applications

Pulse width (ms)

« Polarity protection for automotive electronics

« Snubber /Clamp / Damper for high-voltage
inductive load drive

MOTOR

SOLENOID VALVE

COILS

4 U

11#



http://www.vishay.com/docs/89377/as3bj.pdf
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Signal Line Protection

High current load

= = High voltage load

protection

DC/DC
Converter

Battery

& -
Alternator  Recti

LOAD™— =
DUMP -

Sensors Signal
5 s input
. Signal line
Polarity protection —

12V load — - ————

/ Vee

Vee Ievel\

-- Signal

level

GND

Definition
» Protecting circuit from reverse polarity
connection or hazardous reverse transient
voltage penetration into signal lines
Related test specifications
+ 1SO 7637-3:2010

Considerations
+ Peak reverse voltage
+ Forward surge current capability
* ESD capability

Products
+ Standard rectifiers
« ESD capability standard rectifiers
+ Standard avalanche rectifiers

12#
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VISHAY DIODES R VI%AY-
Signal Line Protection Circuits and Vishay Diodes
o oo | | a w“ )
Major application of 1 A, 400 V rectifiers in automotive electronics
High-forward voltage on signal line over than V. will bypass to V. line . —
Reverse voltage on signal line will bypass to ground line
Medium power TVS is necessary when signal is directly connected to IC L\ —— ow 4

input and Vcc line as shown in Picture (2)
Vishay rectifiers are AEC-Q101 qualified

Lead frame structure of Vishay rectifiers offers better reliability in high-
current forward surge current protection

Picture (1) rail-to-rail protection

-~

Diode

Diode

s

Vce

Signal line

Product Groups

- (AVG)

IFSM

(A)

Package

ESD capability MSE1P 100 - 600 1 20 MicroSMP
SE10P 100 - 600 1 25 DO-220AA
Standard S07 100 - 1000 0.7 25 DO-219AB
S1P 50 — 1,000 1 30 DO-220AA
Si 50 - 1,000 1 40 DO-214AC
Avalanche AS1P 200-1,000 1 30 DO-220AA

K GND

~

/

Picture (2) rail-to-rail protection with TVS



http://www.vishay.com/docs/89067/mse1pj.pdf
http://www.vishay.com/docs/89024/se10pj.pdf
http://www.vishay.com/docs/85733/s07b.pdf
http://www.vishay.com/docs/88917/s1pb.pdf
http://www.vishay.com/docs/88711/s1.pdf
http://www.vishay.com/docs/89290/as1pd.pdf
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Rectification
High current 10ad  ——————— = - — — — - .: - Defi n iti O n
— 12V load — { . . .
e —— « Rectifying diode for boost or buck type DC to
i DC converter or inverters
== Sianel ! — 12/24V to 5 V voltage converting for microprocessors
Polarity o . of most electronic units
rotection S—
g ! — 12/24V to high voltages converting for air-bag igniter,
—= o aetr proteseor [~ engine ignition, LED, HID Ballast and Piezo injection
Battery L. .
ol Rejm, = Related test specifications
BoMP = o « N/A

= Considerations
« Peak reverse voltage
« Continuous forward loading current
« Forward surge current at Load dump operation

=  Products
« Planar type or TMBS® Schottky rectifiers
« Ultrafast rectifiers

i . , B i,,_:
“agR)) ol N
““} | ' BEsiTL, RERE - FRED Pt® rectifiers

« Standard avalanche rectifiers

a—

14#



VISHAY DIODES

Freewheeling Diode

s , =« Definition
e oo o i « Protecting circuits from induced high voltage by
e inductance load in operation
_'ii_ signa : = Related test specifications
polarty rotection T . N/A
—= S P = Considerations

Battery
&
Alternator

 Peak reverse voltage
 Forward surge current at freewheeling operation
« Avalanche capability

= Products
« Planar type or TMBS® Schottky rectifiers
« Ultrafast rectifiers
« FRED Pt® rectifiers
« Standard avalanche rectifiers

|||—
-

}“ 1‘n' 0 o

i fond

15#



VISHAY DIODES

I

Vishay Rectifiers for Rectification and Freewheellng

TMBS® Schottky Rectifiers

High-current density : 5to 60 A Q‘\
High voltage : 45 to 200 V Vggy AEC

ESD capability improved

SIimSMA™, TO-277A, TO-220AB, TO-220AC and D2PAK

High-Performance and Planar Schottky Rectifiers

High-current density : 1to 30 A

High voltage : 20 to 100V Vggpm

High-Performance Schottky: ESD capability improved

SIimSMA, TO-277A, DPAK, IPAK, TO-220AB, TO-220AC & D?PAK

FRED Pt® & Hexfred® Rectifiers

High-current density : 6 to 150 A
« High voltage : 200 to 600 V Vgry
« DPAK, IPAK, TO-220AB, TO-220AC, D?PAK, TO-247AC and PowerTab®

16#


http://www.vishay.com/diodes/rectifiers/schottky-tmbs/
http://www.vishay.com/diodes/rectifiers/high-performance/
http://www.vishay.com/diodes/rectifiers/high-performance/
http://www.vishay.com/diodes/rectifiers/high-performance/
http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/
http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/
http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/
http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/
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VISHAY DIODES

FRED Pt® & Hexfred®
Automotive Applications coverage

Engine Control

. Automotive EV/ HEV: Main Inverter

On Board Charger
Battery Management

DC/DC Converter
. Braking
. Lighting
*  Steering (1) o
. Infotainment, Navigation, Audio (1)
*  Heating, Ventilation, Air Conditioning (1) @G—

. and safety (1) o \



http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/
http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/
http://www.vishay.com/diodes/rectifiers/ultrafast-recovery-fred/

VISHAY DIODES

Fred Pt® Hexfred® AEC Q101 Products
Target segment: Engine Control Unit

Technology: Fred Pt®

L ) o2

miji " s‘

mIANl——_-m Y Ay

..n“ el
SDINLUISE 3 B

Part Mumber Package Canfig [:[A) Wz (V) Tjmax Status
WE-4EWHOZFNHMI | D-PAK (TO-252A4) | Single 4 2000 176°C Active
VS-6CWHOZFNHMI | D-PAK (TO-252A4) dual ] 200V 175°C Active

VE-MURDGBZOCTHMS | D-PAK (TO-2582A4) dual G 200V 176°C Active
VE-BOWHOZFMHMZ | D-PAK (TO-252A4) dual 8 200V 176°C Active
VE-T0CWHOZFMHM3Z | D-PAK (TO-25244) dual 10 200V 176°C Active
e-smp package option in development
Technology: Fred Pt®
Fart Mumber FPackage Config l:[A) Wazan (V) Timax Status
V3-1TWFHOZHM3 SMF Single 1A 200V 175°C samples available®
VE-2ZEJHO3HM3 3lim SMA 3ingle 3 200V 175°C samples available®
V3-3EJHO3HM3 | Slim SMA Single 3 200V 175°C samples available*
VS-4C5HO2ZHM3 SMPC dual 4 200V 175°C samples available*
VS-4ESHOZHM3 SMPC Single 4 200V 175°C samples available®
V3-6ESHOZHM3 SMPC 3ingle G 200V 175°C samples available®
VS-6CSHO2ZHM3 SMPC dual B 200V 175°C samples available*
V3-8CSHOZHM3 SMPC dual 8 200V 175°C samples available”

(*) contact factory for samples, technical info

ALL THE LINKED DIE CAN BE OFFERED AS BARE DIE CHIP

: : )
il BH,.:., NI
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VISHAY.
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Key Features:
AEC Q101 qualfied
Limits based on PAT , 6s approach
SYL : Statistical Yield limit
Soft recovery
Low conduction losses

LSL UsL

[ R SR

Outlierg Outliers

Part Average
Test Limis
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Fred Pt® Hexfred® AEC Q101 Products

Key Features:

X AEC Q101 qualfied
EV/HEV systems: . main inverter . on board chargers Limits based on PAT , 65 approach

. battery management . DC-DC Converters SYL : Statistical Yield limit

Soft recover
Technology: Fred Pt® y

SMD package: D-Pak (TO-252AA), D2-Pak & TO-262

Low conduction losses

Fart Mumber Fackage Config lelA) | Vemsa (V)| Tjmax Feature
VS-SEWHORFNxHM3 | D-PAK(TO- | Single 5 §00 175°C Low Qrr
VS-EEWHOEFMNxHM3 | D-PAK(TO- | Single B 500 175°C Low Qrr LSL UsL
VS-BEWXOGFNxHM3 | D-PAK(TO- | Single B 500 175°C  |Extreme Low | '
VS-SEWHOGFMNxHM3 | D-PAK(TO- | Single 3 600 175°C Low Qrr i

V3-12EWHOGFNxHM3 | D-PAK (TO- Single 12 600 175°C Low Cirr

VS-1SEWLOBFNxHM3 | D-PAK(TO- | single | 12 [ 600 | 175°C Low Vf i A
VS-15EWHOGFNxHM2 | D-PAK(TO- | Single 15 BOD | 175°C Low Qrr °“‘"”§Pm Averag; Outliers
VS-ETU1506SHM3 D2-Pak Single 15 600 | 175°C Low Vi Test Limits
VS-ETH1506SxHM3 D2-Pak Single 15 | 600 | 175°C Low Qrr

VS-ETU3006SxHM3 D2-Pak Single 30 | 60D | 175°C Low Vf

VS-ETH2006SxHM3 D2-Pak Single a0 | so0 | 175°C Low Qur

VE-ETU1506-THM3
VS-ETH1506-1THM3
VS-ETU3006-1HM3
VE-ETH2006-1HM3

Single 15 600 175°C Low Vf
single 15 600 175°C Low Cirr
Single 30 600 175°C Low Vf
Single 20 G600 175°C Low Crr

ALL THE LINKED DIE CAN BE OFFERED AS BARE DIE CHIP




VISHAY DIODES

Fred Pt® Hexfred® AEC Q101 Products

EV/HEV systems: . main inverter .on board chargers

. battery management . DC-DC Converters

Technology: Fred Pt®

Through Hole package: TO-220, TO-247, Powertab

Key Features:

AEC Q101 qualfied

Limits based on PAT , 6s approach
SYL : Statistical Yield limit

Soft recovery

Low conduction losses

FPart Mumber FPackage Config le(A) | Vesse V)| Tjmax Feature
VS-16CTUO4HN3 T0-220 Dual 164 | 400V | 175°C Low Vf sl UsL
VS-BETHOGHN T0-220 single | 8A | 0OV | 175°C | LowaQ |

VS-15ETLOGHN3 T0-220 single | 415A | 600V | 175°C Low Vf |
VS-15ETHOBHN3 T0-220 Single | 15A | 600V | 175°C | LowaQr | o
VS-APU200BHN3 T0-247 | Single | 30A | 60OV | 175°C Low Vf outiers L o
VS-30EPHOBHN3 TO-247 | sSingle | 30A | 600V | 175°C | LowQir Tt Lime.
VS-B0APUOBHN3 TO-247 | Single | 60A | 600V | 175°C Low Vf
VS-B0EPUOGHN3 T0-247 | Single | 60A | 600V | 175°C Low Vf

VS-80EBUO4HF4 gingle | 80A | 400V | 175°C | LowQ
VS-150EBU04HF4 single | 1504 | 400V | 175°C | LowaQ

VS-EBUS00GHF4 Single | 80A | 60OV | 175°C | LowaQ
VS-EBU15006HF4 gingle | 150A | 600V | 175°C | LowQu

ALL THE LINKED DIE CAN BE OFFERED AS BARE DIE CHIP




N AAl—-u | Y O

e e e T R LRI ‘ N A
VISHAY DIODES = Sl e : T VISHAY.
Fred Pt® Hexfred® AEC Q101 Products
Key Features:
‘lhrget segment: AEC Q101 qualfied
Limits based on PAT , 6s approach
EV/HEV systems: . main inverter .on board chargers SyL : Statistical Yield limit
. battel‘y manmment . DC‘DC COI'IVel‘tel’S Soft recovery

Low conduction losses
Silicon Technology: Hexfred®

Through Hole package: TO-220, TO-247

FPart Mumber F'a-ckage Config i A) | Vesa (V)| Tjmax Feature LSL USL

VE-HFADGTB120HN3 TO-220 Single 64 | 1200V | 150°C | soft recovery :
VS-HFADSBTB120HN3 TO-220 Hexfred® | 8A | 1200V | 150°C |soft recovery i |

VS-HFAZETBE0HNS TO-220 Hexfred® | 25A | 600V | 150°C | soft recovery e L A .

VS-HFA30TAGOCHN3 | TO-220 | Hexfred® | 30A | 600V | 150°C | softrecovery Outierd | outiers
Part A
VS-HFA16PB120HN3 | TO-247 | Hexfred® | 16A | 1200V | 150°C |softrecovery TestLimfe.

V5-HFAZOPB120HNS TO-247 Hexfred® | 30A | 1200V | 150°C | soft recovery

ALL THE LINKED DIE CAN BE OFFERED AS BARE DIE CHIP
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Fred Pt® Hexfred® AEC Q101 Products

Key Features:

Target segment: Breaking systems, lighting AEC Q101 qualfied
Limits based on PAT , 6s approach
Technology: Fred Pt® SYL : Statistical Yield limit
Part Number Package Canfig le[A) Vs (V) Tjmax Soft recovery
VE-6CWHOZFMNHMZ D-PAK (TO- dual 3] 200 175°C Low conduction losses
V3-MURDEZ0OCTHM3 D-PAK (TO- dual 4] 200 175°C
VS-8CWHO2FNHM2 | D-PAK (TO- | dual 2 200 175°C -t Ut
V3-6EWHOGFMNHM3 D-PAK (TO- Single 4] 600 175°C i
V3-6EWX0G6FMNHM3 D-PAK (TO- Single 3] 600 175°C i ;
VS-BEWHOGFNHM3 | D-PAK(TO- | Single 3 600 175°C s A
Outliers E Outliers
e-smp package option in development TesLimfs
Technology: Fred Pt®
Part Mumber FPackage Config [ &) Vigsa (V) Tjmax
VE-6CEHOZHM3 SMPC Single 5] 200 175°C
YWE-6ESHOGHM3 SMPC Single 5] G600 175°C
W3-6ESX06HM3 SMPC Single 5] 600 175°C
YW3-8ESHOGHM3 SMPC dual g G600 175°C

(*) contact factory for samples, technical info

ALL THE LINKED DIE CAN BE OFFERED AS BARE DIE CHIP
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Automotive Grade PM's

VS-4EWHO2FNxHM3

V5-6CWHO2ZFNxHM3

V5-MURDG20CTxHM3

VS-8CWHO2ZFNxHM3

VS-BEWHO2FNxHM?3

V5-10CWHO2FNHM3

VE-SEWLOBFNxHM3

VS-SEWHOEFNxHM3

VS-SEWXO06FNxHM3

VS-GEWLOGFNxHM3

VS-6EWHOEFNxHM3

VS-GEWX0GFNxHM3

VS-BEWLOGFNxHM3

VS-BEWHOEFNxHM3

VS-BEWXO0GFNxHM3

V5-12EWHOGFNxHM3

I(A) Partil Config | Vegu(V)
4 VS-AEWHO2FNx-M3 | Single 200
6 VS-6CWHO2FNx-M3 | Dual 200
6 |VS-MURDG20OCTx-M2| Dual 200
3 VS-8CWHO2FNx-M32 | Dual 200
3 VS-BEWHO2FNx-M3 | Single 200

10 | VS-10CWHO2FN-M2 | Dual 200
5 VS-5EWLOGFNx-M3 | Single 600
5 VS-5EWHOBFNx-M3 | Single 600
5 VWS-5EWX06FNx-M3 | Single 600
¥ VS-6EWLOGFNx-M3 | Single 600
6 VS-6EWHOBFNx-M3 | Single 600
5] VS-6EWX06FNx-M3 | Single 600
2] VS-BEWLOGFNx-M3 | Single 600
8 VS-8BEWHOBFNx-M3 | Single 600
3 VS-BEWX06FNx-M3 | Single 600
12 |VS-12EWHOGFNx-M3| Single 600
15 |VS-15AWL06FNx-M3| Single 600
15 | VS-15EWLOGFNx-M3 | Single 600
15 |VS-15EWHOGFNx-M3| Single 600
15 |VS-15EWX06FNx-M3| Single 600

g tube(none) or T&R

mlndustry first

12-15A
INDUSTRY
FIRST in
the market

V5-15AWLOGFMNxHM3

VS-15EWLOSFNxHM3

V5-15EWHOGFNxHM3

V5-15EWXO06FNxHM3

Key Features Fred Pt ®

Voltage: 200V-600V - Current : 4-15Amp

Tjmax=175"C, Low leakage (Pt Doping)
Optimized Fv/ Qrr ratio

“X” series offers Qrr 20nQ (at rated I)

Target segment:

Low Voltage high frequency inverter
Freewheeling and polarity protection
HID Lighting

Using dual gage |/frame

for Low Rthj-c

R

LSL

PN COMPLIANT

usL 200 V and 600 V FRED Pt®

HALOGEN
FREE

RoHS

Outliersi

Part Average
Test Limits

Qutliers




VISHAY DIODES
BYT62 Avalanche Diode for Ignition

¢+ Reverse peak pulse protection in
Automotive ignition systems

¢ 2400V reverse voltage

¢ 60mJ reverse avalanche capability
¢ 175°C junction temperature

¢+ 190°C storage temperature

¢ low leakage current & stable break through
characteristics

¢+ hermetically seald glass envelope &

Automotive ignition coil

o — O 1
1 1
1
1
1
1
1 v,

_IE T Spark plug

passivation Cold type_T =
¢ Two mesa Chips connected in series in one

Sinterglass Package for highest reliability
¢+ dedicated for potted applications N
+ preference of origin Europe available o=—"—>5

Avalanche energy vs. junction temperature Eg =f{T}

I‘g | K

50 I~
_ BYT62 (Min. spec.)
Em -\
ufa0 _I

20— . Spark plug

. — GP02-25 (typical) Igrr = 1A, inductive load

I
—
0 -—.——-\ e =
25 50 75 100 125 150 175 -
NS Hot type



http://www.vishay.com/docs/86033/byt62.pdf

BRSSP
VISHAY DIODES

ABD TVS Applications

Second
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Load Dump Protection Circuits and Conditions

High current load P = oem em em em e e e = - - 1
|
12V load — - ———— —— I Load

-
I |
» =— = Highvoltage load = = |. —
. Py
| —
Sensors §ignal | —
) ] input I |
y Signal line 4
Polarity protection l :
protection L r=- I
! I
- . | & DC/DC Micro Drive - I
—_— ! E "
Converter processor circuit :\
Battery LOAD |
g i Clamper/Damper e T — ;
Alternator i Rectifier Freewheeling diode ' Battery \ Battery
LOAD™— a "= Secondary ' connected disconnected
DUMP protection
Output Voltage of alternator
Load Dump Protection Circuits Load Dump Conditions
Load dump TVS is the main protection device of automotive electronics Surge voltage is generated by
and clamping surge voltage to acceptable low voltage to protect alternator when battery is
vulnerable electronic circuits. disconnected in engine
This load dump function is required for almost all automotive operating status (alternator is
electronics; all vehicle manufacturers test to rules: 1SO 7637 : 2004, ISO supplying electricity).

16750-2 : 2010, JASO and Toyota TSC7001.
26#
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Operation of Load Dump TVS

N A
VISHAY.

/ % \ Load dump TVS clamps the surge voltage and bypasses the
i ;/ SRR Nisse energy through the device to protect vulnerable electronic
circuits.
+ O0—P ' S
P e R Vishay has several kinds of load dump ABD TVS (Avalanche
1 X Breakdown Diode Transient Voltage Suppressor ) for various
\_ ew O surge and transient conditions.

orizfécg  Trig  Display Cursars Measure Masks Math  MyScope Utiiies  Help
16 Jan 12 16:09:16

Curs1 Pos CGurs1 Pos Curs1 Pos

’ 0.0% -3.96Mms -8.96Mms
1

Curs? Pos

Test rule input Normal operating Device failed
101V Us / 400 ms pulse width Clamping voltage : 36.4V /400 ms Pw Device destroyed at clamping operation
Ri:1.25Q 101V Us Ri=1 Q/ failed at StE?#Ise
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1ISO-16750-2 : 2010 Load Dump Test Pulse A

— 'r L Ty  § fl&ﬂ.:llﬂ!.{l‘::! un-:??”"',,'_ - '\.
: . 'gﬂ‘gr:gn S LI TRAL ' %

—=eayt—uln.

Pulse A
Type of system Minimum test
Parameter requirements
U,=12 V U,=24 V

Ug (V) 79 to 101 151 to 202

R, (Ohm) 0.5 to 4 1to 8 10 pulses

t, (ms) 40 to 400 100 to 350 at intervals of 1 min.

t. (ms) 10/+0/-5 10/+0/-5

ty

v

— h f,
US

0.9(U-U,) -

0.1 (Us-U,)

Uy

0

ISO 16750-2 : 2010 Test pulse A

€ New test condition for Non-central load dump type alternator equipped vehicles

€ Replaced ISO7637-2 pulse 5a

€ Requires high power load dump protection device for clamping large current

€ Clamping current is as;

l clamping — ( Us -V clamping ) / Ri

28#
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That's new! ISO-16750-2 : 2010 Load Dump Test
Pulse A
4
Type of system Minimum test y L :
Parameter requirements Us ﬁ '
Uy=12 V U,=24V 0.9(Us-Uy) I
Ugs (V) 79 to 101 151 to 202
R, (Ohm) 0.5 to 4 1to 8 10 pulses
t, (ms) 40 to 400 | 100 to 350 | atintervalsof I min. ne
0 t
t. (ms) 10/+0/-5 10/+0/-5
ISO 16750-2 : 2010 Test pulse A
Pulse B .
Type of system Minimum test ¥ ] f .
Parameter requirements Us <
Up=12 V Up=24 V g e Jé
Ug (V) 79 to 101 151 to 202 H
U*(V) 35 65 ' Uy
5 pulses
R, (Ohm) 051to 4 lt38 at intervals of 1 min. 0.1 (Uy-U,) J
ty (ms) 40 to 400 100 to 350 U,
0
t. (ms) 10/+0/-5 10/+0/-5
ISO 16750-2 : 2010 Test pulse B
29#




- ISO7637-2 : 2004 ISO16750-2 : 2010 ,
U, (V) 12V V
A k — T
" =
Us (V) 79<Ug <101 719<Ug<101 0.9 (Us-U,) |
R, (Ohm) 05<R <4 05<R <4
ty (Ms) 40 <t, <400 40 <t <400
0.1 (Us-U,)
t. (ms) 10 (+0/-5) 10 (+0/-5) Ua
0 t
Pulses 1 pulse 10 pulses in 10 min.
1ISO 16750-2 : 2010 Test pulse A

€4 New condition of 10 continuous pulses in 10 minutes is highly stressful to load dump
protection device and polarity protection device.

€ Device’s capability Junction temperature of load dump device and polarity devices are
escalated continuously

30#
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Key Parameters of Load Dump TVS

= Clamping voltage
« Clamping voltage of load dump TVS relative to SOA (Safety Operation Area) of protected load and
test specifications of electronic units in load dump conditions

« Load dump TVS should clamp to lower voltage than maximum input voltage of regulator and/or
customer’s test specification from high surge input voltage in load dump conditions

« Maximum input voltage of voltage regulators
— Lineartype:37-40V
— DC-DC converter IC: 40-60V
» Customer’s design guide line : 10% margin required

= Stand-off voltage
« Stand-off voltage of load dump TVS relative to SOA (Safety Operation Area) of protected load and
test specifications of electronic units in battery jump conditions

« Load dump TVS should not clamp to specified voltage range and/or customer’s test specification in
“with-stand conditions”

« Test specification of with-stand condition
— 24V for 14 V power train
— 36 Vfor 27 V power train

31#
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SM5S24A

Ri limit in various voltage and pulse width conditions

For 1ISO16750-2 :2010 Pulse A
- 400 ms M : 400 ms pulse width
-220 ms M : 220 ms pulse width
- 40 ms M : 40 ms pulse width
10 pulses in 10 minutes

For ISO7637-2 :2004 Pulse 5a
- 400 ms S : 400 ms pulse width
-220 ms S : 220 ms pulse width
- 40ms S: 40 ms pulse width
Single pulse

Ex) Ri should be higher than 2.5 Q
at 101 V Us, 400 ms pulse width
and 10 multiple pulses by
ISO16750-2 pulse A condition

32#


http://www.vishay.com/docs/88382/sm5s.pdf

VISHAY DIODES

SMBS24A T—

Ri limit in various voltage and pulse width conditions

For 1ISO16750-2 :2010 Pulse A
- 400 ms M : 400 ms pulse width
-220 ms M : 220 ms pulse width
- 40 ms M : 40 ms pulse width
10 pulses in 10 minutes

For ISO7637-2 :2004 Pulse 5a
-400 ms S : 400 ms pulse width
-220 ms S : 220 ms pulse width
- 40ms S: 40 ms pulse width
Single pulse

Ex) Ri should be higher than 2.0 Q
at 101 V Us, 400 ms pulse width
and 10 multiple pulses by
ISO16750-2 pulse A condition

33#


http://www.vishay.com/docs/88384/sm6s.pdf

VISHAY DIODES

SM8S24A

Ri limit in various voltage and pulse width conditions

For 1ISO16750-2 : 2010 Pulse A
- 400 ms M : 400 ms pulse width
-220 ms M : 220 ms pulse width
- 40 ms M : 40 ms pulse width
10 pulses in 10 minutes

For ISO7637-2 : 2004 Pulse 5a
- 400 ms S : 400 ms pulse width
-220 ms S : 220 ms pulse width
- 40ms S: 40 ms pulse width
Single pulse

Ex) Ri should be higher than 1.5 Q
at 101 V Us, 400 ms pulse width
and 10 multiple pulses by
ISO16750-2 pulse A condition

34#


http://www.vishay.com/docs/88387/sm8s.pdf
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For 1ISO16750-2 : 2010 Pulse B

Pulse B .
Type of system Minimum test y ] .
Parameter requirements Us <
Up=12 V Up=24 V g 05t e
I \
Ug (V) 79 to 101 151 to 202 ! N
1 hY
U *(V) 35 65 ! \ ur
5 pulses
R (Ohm) 0.5 to 4 lt?8 at intervals of 1 min. 0.1 (Uy—U,) J
t, (ms) 40 to 400 100 to 350 U,
0
t. (ms) 10/+0/-5 10/+0/-5
1SO 16750-2 : 2010 Test pulse B

€ New test condition for central load dump type alternator equipped vehicles

€ Replaced ISO7637-2 pulse 5b

€ Requires low or medium power load dump protection device for clamping large current
- Clamping currentis | g amping = (Us =V ¢lamping ) / R

€ Vishay products for Pulse B : TPSMC27A, 3KASMC24A or 5KASMC24A
- Depends on clamping voltage and input voltage margin

35#


http://www.vishay.com/docs/88407/tpsmc68tpsmc47a.pdf
http://www.vishay.com/docs/88480/kasmc.pdf
http://www.vishay.com/docs/89432/5kasmc.pdf

.

VISHAY DIODES s S { VISHAY.
SO7637 : 2010 Pulsel, 2a, 2b,3a and 3b
Peak
Powertrain test Voltage Ri Td T Repeat
pulse Us

V Q us us pulses

1 -75to -100 10 2,000.00 500,000.00 5,000

2a 35t0 50 2 50.00 200,000.00 5,000

12v 3a -112 to -150 50 0.10 10.00 1 HR

3b 75to 100 50 0.10 10.00 1 HR

1 -450 to -600 10 2,000.00 500,000.00 5,000

2a 37 to 50 2 50.00 200,000.00 5,000

24V 3a -150 to -200 50 0.10 10.00 1 HR

3b 150 to 200 50 0.10 10.00 1 HR

€ Pulse 1 and 3arelated to polarity protection diode

€ Vishay products for above test pulses:
- Without polarity protection diode, above 1000 W: 27 to 30 V type TVS
- With polarity protection diode, above 600 W: 27 to 30 V type TVS

36#
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Vishay Load Dump Series at Lightning Test

=  SM5S24A, SME6S24A and SM8S24A passed at 6 KV, 8x20 us, 2 Q (3 KA) test
=  SM5S36A, SME6S36A and SMBS36A passed at 4 KV, 8x20 us, 2 Q (2 KA) test
=  SM5S36A failed at 5 KV, 8x20 us, 2 Q (2.5 KA) test

=  SM5S36A failed at 5.5 KV, 8x20 us, 2 Q (2.7 KA) test

=  SM5S36A failed at 6 KV, 8x20 us, 2 Q (3 KA) test

e A e E WS m E R e T B ©
e E e s ot oot || St ||l || S [ e | e | o e
SM5S24A passed at SM5S36A passed at SM5S36A failed at
6 KV, 8x20 us transient pulse 4 KV, 8x20 us transient pulse 6 KV, 8x20 us transient pulse
Ri=2Q Ri=2Q Ri=2Q

37#


http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88384/sm6s.pdf
http://www.vishay.com/docs/88387/sm8s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88384/sm6s.pdf
http://www.vishay.com/docs/88387/sm8s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
http://www.vishay.com/docs/88382/sm5s.pdf
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ABD TVS vs. MOV (Metal Oxided Varistor)

ABD TVS has
* Narrow clamping ratio at low current and high current
« Fastresponse
« No wear out

3KASMC18A 18V MOV

70V, 10x10,000 us transient pulse 70V, 10x10,000 us transient pulse
Ri=5Q Ri=5Q

Clamping voltage : 23.3V Clamping voltage : 38.2V

38#


http://www.vishay.com/docs/88480/kasmc.pdf

VISHAY DIODES

New packages for automotive application

SlimSMA SMPC
221AC) (DO-277AA)

SMF

(DO-219AB)

39#
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NEW SMF (DO-219AB) series  avromome

High power density as 2 A in SOD-123 compatible package
Low profile package as 1mm device height

AEC-Q101 qualified

Wide junction temperature range as -55°C to +175°C **

Product name with red is new products in plan

Categories Product series V 2rM lo lesm Application
(V) (A) (A)

SE10FG / SE10FJ 400/ 600
Standard SE20FG / SE20FJ 400/600 2 40 Signal line protection
Polarity protection
S07B ~ SO7M 100 ~1,000 0.7
SMF
] ---------- SS1F4 / SS1F6 40/ 60 1 50
B Schottk
1.840.1 barrier y SS2F6 60 2 50 Signal line protection
| 0.98 20,1 SL02 / SLO4 20/ 40 0.7 | [Pl pracaiar
High Freq. output rectifier
VS-1EFHO2HM3 200 1 Flywheel diode
Ultrafast
ES07B / ESO7D 100/ 200 0.7
TVS TA4F 5.6 to 43V 400W TVS
ESD protection = SMF5V0 A~ SMF51A 5.0 to 51V 200W TVS / ESD protection
Zener BzD27C 3.6 to 200V zener diode

! Refer to datasheet 40
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NEW SIimSMA (DO-221AC) series  avromomee

R

" Cathode Band
1
|
0.106 (2.70) .
0.098 (2.50)
0.171 (4.35)
3 0.163 (4.15) g
0.211 (5.35)
0.199 (5.05)
0.039 (1.00)
o.o3s| {0.90)
| 0.012 (0.30)
| | [0.006 (0.15)
| ) 0.024 (0.6) '

L]
=

~7 0016 (04)

0024 (08, | [ucuw..zo;»
0.016 (04) .

A MIN

GialiE

High power density as 2 A in DO-214AC (SMA) footprint package
Low profile package as 1mm device height (SMA is 2.1mm)
AEC-Q101 qualified

Wide junction temperature range as -55°C to +175°C **

Product name with blue is new products

Categories Product series V 2rM lo lesm Application
(V) (A) (A)

Standard SE20AFG / SE20AFJ 400/600 Signal line protection
(ESD capa.) SE30AFG / SEB0AFJ 400/ 600 3 40 Polarity protection
VSSAF3L45 45 3 Signal line protection
Schottky Polarity protection
barrier VSSAF5L45 45 ° High Freq. output rectifier
Flywheel diode
VS-2EJHO2HM3 200 2 Polarity protection
VS-3EJHO2HM3 200 3 High Freqg. output rectifier
Ultrafast Flywheel diode
VS-2EJHO6HM3 600 2 Parallel diode of valve
VS-3EJHO6HM3 600 3 control IC
TVS TAGF 6.8 to 51V, 600W
Bi-TAGF *2 6.8 to 51V, 600W Bi-directional

! Refer to datasheet
*2 Release in 2014 41#
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NEW Fred Pt in SMPC series AUTOMOTIVE

High power density footprint package

SM PC { Very small 1.1 mm height and 4.8 mm by 6.7 mm footprint
W A AEC-Q101 qualified

Wide junction temperature range as -55°C to +175°C **

SMPC SMC
TO-227A DO-214A8

Product name with red is under release

r077252 p
“"‘""I | I I* -l-—— - Categories Product series V RRM IFsm Application
| vk " I
LB MM e =S -

fi Y VS-4CSHO02HM3
= ;’} VS-4ESHO2HMS3 200 4
e VS-6CSHO2HM3 200 2x3 HID Lighting
VS-6ESHO2HMS3 200 6 ABS system
Fred Pt VS-8CSHO2HM3 200 2x4
VS-10CSHO2HM3 200 2x5 ABS system
VS-6ESUO6HM3 600 6
VS-8ESUO6HM3 600 8

Release Q4 2013

42#
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NEW SMPD series AuTomETIVE .
High power density as 40 A in TO-263AB footprint package
Low profile package as 1.8mm device height (To-263AB is 4.5mm)
AEC-Q101 qualified
Wide junction temperature range as -55°C to +175°C **

Product name with red is new products in plan(Q3 2013)

Categories Product series V RRM [FsMm Application
0. 334(8. 99
s L (A)

V10D45C / 45 / 60
TMBS V10D60C Polarity protection
_ V30D45C / 45/60 30 _ »
Schottky barrier V30D60C High Freq. output rectifier
V40D100C 100 40 Flywheel diode
0. k- . V40DM120C 120 40
T NN ’ V30D200C 200 30
e [ re = VS-16CDUO6HM3 600 16 EV/HEV
| _l VS-10CDUO6HM3 600 10 DC-DC converters
Fred Pt VS-16EDUOGHM3 600 16 On board chargers
VS-30DUO6HM3 600 30 Main inverter

0 o

Package Size: 12.6 x 10 x 1.7mm
RthJM= RthJM=2.0 °C/W A3#

! Refer to datasheet



