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Vishay Revenues 2018

BROAD MARKET PENETRATION
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POWER SHUNT
- CURRENT SENSE RESISTOR
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Standard WSLx
Superior pulse capability
Better Thermal EMF
Typ. 0.5m~100mR

4 Terminal Shunt
For Better Accuracy

Power Metal Plate
Ultra high power handling 
Extreme load life stability
Typ. 10mR~500mR

Battery Shunt
Available custom
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VISHAY SHUNT RESISTORS
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Pulse

(typically < 20 msec)

Resistor element

Surge

(20 msec to 1 sec)

Resistor Element + 

Terminationsé

Short Time Overload

(typically 5x rated for 5 sec)

Resistor + 

Addtôlsurroundings

P

Typically 5x Rated power

20mS 1s 5s

6

SHUNT RESISTOR ςPULSE HANDLING
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Ceramic

Element

Element

1. Mass

2. Dissipation area

VishayCompetitor

PULSEPULSE
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SHUNT RESISTOR ςPULSE HANDLING
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SHUNT RESISTOR

0.5 WATT 1 WATT

WSLP1206WSLP0805

0.4 WATT

WSLP0603

10mWto 100mW 5mWto 50mW 1mWto 50mW

3 WATT

WSLP2512

0.5mWto 10mW

2 WATT

WSLP2010

1mWto 30mW

WSLP5931WSLP3921

WSLP3921, 5 W
2mWto 4mW

WSLP3921, 9 W
0.2mWto 1mW

WSLP5931, 7 W
1 mWto 3 mW

WSLP5931, 10 W
0.2mWto 0.5mW

WSLP4026WSLP2726

WSLP2726, 7 W
0.3mWto 1mW

WSLP4026, 7 W

WSLP2726, 5 W
2.0 mWto 4 mW

WSLP4026, 5 W
2 mWto 4 mW

0.3mWto 1mW

WSLF2512

WSLF2512, 4 W
3mW

WSLF2512, 6 W
0.3mWto 0.5mW
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Test with Same Resistors, 1mR, 1%, Any size

4.004A=> 5.01mV, 25% error

8.002A => 9.462mV, 18.2% error 

4.004A=> 4.058mV, 1.35% error

8.002A => 8.090mV, 1.1% error 

4.002A=> 4.004mV, 0.05% error

8.002A => 8.012mV, 0.11% error 

No Test result,

But expecting the best performance
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SHUNT RESISTOR ςACCURACY
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Kelvin connection to a 4 terminal resistor 

is essential for precise current sensing
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SHUNT RESISTOR ςACCURACY



APPLICATIONS
ü Computer

ü Automotive

ü Telecommunications

ü Consumer

ü Industrial

POWER METAL STRIP®

7W WSHM2818 &10WWSHP2818
Construction

FEATURES
ü To 10 Watt power rating with an 2818 case size

ü Resistance values ranging from 1 mɋto 200 mɋ

ü Tight tolerances down to ± 0.5 %

ü Very low inductance of <5 ɖH

ü RoHS compliant and lead (Pb)-free

ü WSHM data sheet www.vishay.com/docs/30188/wshm2818.pdf

Molding Material

Terminal / 
Element Weld

Resistive Element

Insert Terminations

http://www.vishay.com/docs/30188/wshm2818.pdf


Construction Features

1. Large copper heat spreading plate
2. Thin adhesive layer

3. NiCr resistance alloy of WFMB

Benefit

1. Heat is dissipation reduces hotspots.
2. Maximized heat transfer

3. Improved pulse capability and high 
temperature stability

tƻǿŜǊ aŜǘŀƭ tƭŀǘŜϰ

3W 2512 & 2W 2010
High Power Density vs Standard Power Ratings
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CAPACITOR
- SUPER CAPACITOR
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Smart trash bin Elevator Commercial refrigerator

Smart trash binGas leakdetectionForest firedetection

Long life (up to 10y+)

Charging cycle++

Low self-discharging

High temperature

Alive overnight

Reliable
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IIOT SYSTEM ςENERGY STORAGE/ BACKUP
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Lithium NiMH EDLC 196HVC

Voltage 4.2 1.2 2.7 4.2

Lifetime short long long long

Charging cycle <1000 <2000 no limit 200000+

Temperature -20 ~ +65 -20 ~ +60 -20 ~ +85 -20 ~ +85

Self-discharge months month few hours month

Memory effect x v x x

Å Outdoor
Å No stable power input

Å Energy harvesting
Å Slow charging

Å Sunlight (heat)
Å High temperature

Å Long lifetime: 10y+
Å High charging cycling 

Å Over nights
Å Low leakage

Å Support IoTIC
Å >3V is better
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CHARGEABLE ENERGY STORAGE ANALYSIS
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ETC

Sports

Garden sprinkler Handheld
Laser Aim

E-Lock

Sensor node / IoTDVR
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ENERGY STORAGE ς196HVC
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Under 2.5V

NOT used for most MCU
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ENERGY STORAGE ς196HVC
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Á In series
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ENERGY STORAGE ς196HVC

ÁIn parallel

Vishay196HVC

V

t

V

t

V

t

V

t

2.7V

2.7V

5.6V
or

4.2V

5.6V
or

4.2V

2.5V
2.5V

2.5V
2.5V

SuperCap

100F 50F

100F 200F

100F 100F

100F 200F

i = C×
dV

dt
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ENERGY STORAGE ς196HVC

Full -cycles of HVC 90F 1.4V (115J)  with CC -CV charge method

Superior cycling behavior ïno decrease in capacity over 20.000 full cycles
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ENERGY STORAGE ς196HVC
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Charger
(4.35V)

196HVC

Boost
USB
input

5V

4.35V

E-Load

Charging Test

Discharging Test
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ENERGY STORAGE ς196HVC
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CHARGING TEST

4.35V charger (300mA input): 
- Empty to full : ~40min

CC mode CV mode
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DISCHARGING TEST

10mA discharging:
- Discharge time : ~8hr
- Boost will cut-off when 196HVC voltage down to : 2.5V

(V)

(hr)

Boost output

Boost input

Load = 10mA

Load     
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Å Target:
Å 196HVC: 90F@5.6V
Å 220EDLC 2pc series

60F@2.7V

Å Discharge: 
Å 1A

Å Hold on time:
Å 196HVC

Å Close to 0 sec

Å 220EDLC
Å 5.4V down to 3V

Å 70 sec

70s

No drop!

According to Ὥ ὧ

1(A) σπὊ
Ȣ

dt = 72(sec)

Start discharge here

BACKUP POWER ςSUPERCAPTANK

mailto:90F@5.6V
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INDUCTOR
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Br

Br

B Bsat

A1 A2

Energy stored: A1+A2
Energy released: A1
Energy loss: A2

u =
B

H

Isat
Isat

B

u =
B

H

Red: without air gap
Blue: with air gap

High power inductor:
Å Isat: ҧ
Å Gap size

Å Size:Ҩ
Å Gap & Core material 
Å Gap & Core ratio

Å DCR: Ҩ
Å EMI: Ҩ
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HIGH POWER INDUCTOR
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HIGH POWER INDUCTOR - IHLP



© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.
28

HIGH POWER INDUCTOR - IHLP

IHLP4040DZ-01:

IHLP4040DZ-07:
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HIGH POWER INDUCTOR - IHLE
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HIGH POWER INDUCTOR - IHLE

EMI is always there in SMPS:

Switching node
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ÁVery Low DCR IHLP

ÅSpecial conductor eliminates coil and weld

ςExtreme reliability

γNo Welds to go open

γNo Turns to short

ςUp to 50% lower DCR than IHLP

ςCurrent capability to 100A in 4040 package

ÅFor Multi-Phase, 1MHz+ dc/dc converters

ÅLimited to about 0.33uH maximum

ÅBetter saturation and lower profile than ferrite competitors
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HIGH POWER INDUCTOR - IHSR
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HIGH POWER INDUCTOR - IHSR

ÅIHSR2525, IHSR3232, IHSR4040, IHSR5050, IHSR6767
ÅIHSR is a Lower DCR, Low uHIHLP type inductor
ÅUp to 0.33uH with up to 50% reduction in DCR over standard IHLP
ÅFolded lead frame design eliminates coil
ÅDesigned for Multi-Phase, High Current Power Supplies up to 2MHz

ÅApplications
ÅHigh current, high frequency, multiphase dc/dc converters

IHSR-4040DZ-51
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MOSFET

- PACKAGE

- DRMOS

- MICROBUCK
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Á Maximize performance of silicon by increasing die-to-package ratios

Á Interconnection with low resistivity reduces package resistance 

Á Optimize pin configuration for applications
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PROLIFERATIONS OF 3X3 PACKAGE

PowerPAK 1212-8S Single 
with Larger Die

Å Increase die-to-package 
ratio to 50%

ÅFit a 14% larger die than 
current PPAK 1212-8S

ÅThe dimensions remain 
unchanged from the current 
PPAK 1212-8S

ÅSignificantly upgrades specs 
of -150V to 150V

PowerPAK 1212-8S FC 
Common-Drain 

Å Increase die-to-package 
ratio to 59% (Standard PPAK 
1212 Dual is 28%)

ÅEnables very low RS1-S2value 

ÅAchieves higher current 
handling capability for faster 
battery charging

Symmetrical PowerPAIR 
3x3

ÅReconfigure high and low 
side partition for 50% duty 
cycle such as battery 
charging, boost and motor 
drive

ÅProvide optimized 
configuration for NVDC 
charging and motor control

PowerPAIR 3x3 FC Double 
Cooling

Å Increase die-to-package 
ratio to 60%

ÅFlip-chip maximizes the 
performance of low side. 

ÅTargeting 20A per phase 

ÅScalable construction allows 
future optimization based 
on duty ratio. 
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Two Venues for Thermal Transfer
V Exposed top provides additional avenue for 

thermal transfer 

V Optimized for mounting heat sinking and 
implementation of sophisticated thermal 
management design

V Increase power density
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POWERPAKSO-8 DOUBLE COOLING PACKAGE

Drop-in Upgrade for Conventional 
PowerPAK®SO-8
V The package footprint is compatible to 

standard PowerPAK®SO-8

V Internal construction has low resistance with 
minimized parasitic inductance

V 25V to 150V devices in product plan

Benefits to design:
V Highly efficient electrically and thermally

V Very low RDS-Qg FOM reduces power loss from 
conduction and switching 

V Multiple paths for thermal transfer

V Increase power density

Target applications:
V Synchronous rectification

V Primary side switching 

V OR-ing 

V Synchronous buck & POL

V Power supplies 

V Motor drive control 

Top View Bottom View
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