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Vishay Intertechnology

Power

Resistance

RTC

Rating Range (Q) (ppm/°C) Tolerance Dimensions Applications
L =0.060 in. [1.52 mm]
01 W 0.015-10.10 +75 0.5%,1% |W=0.030in. [0.76 mm]
H = 0.013 in. [0.33 mm]
L =0.080 in. [2.03 mm]
0.125 W 0.01-0.2 +75 05%,1% |W= 0.050.in. [.27mm] | sq phone battery fuel gauges
H=0.013in.[0.33 mm] |, Disc drive motor controls
L =0.060in. [1.52 mm] |* DC/DC converters in
02W | 0015-0.1 +75 | 05%,1% | W =0.030in.[0.76 mm] | Cell Phones, pagers
H = 0.013 in. [0.33 mm]
L =0.080 in. [2.03 mm]
0.25 W 0.01-0.2 +75 0.5%,1% | W=0.050in. [1.27 mm]
H =0.013 in. [0.33 mm]
025 W 0.003 - 0.0049 +150 1% W = 0.063 in. [1.60 mm]
: 0.005 - 0.0069 +110 1% A
0.007 - 0.2 £75 | 05%,19% |H=0025in0.64 mm]
05 W 0.003 - 0.0049 +150 1% W = 0.063 in. [1.60 mm]
: 0.005 - 0.0069 +110 1% IR
0.007 - 0.2 £75 | 05%,19% |H=0025in0.64 mm]
05 W 0.003 - 0.0049 +150 1% W = 0.100 in. [2.54 mm]
: 0.005 - 0.0069 +110 1% PR )
0.007 - 0.5 +75 05%,1% |H=0025in.{0.64 mm] | e Li-lon battery management
] * DC/DC converters in switching
L =0.060 in. [152 mm] power supp"es
0.5W 0.01-0.05 +75 0.5%,1% |W=0.050in.[1.27 mm] | ¢ VRMs in notebooks PCs
H=0.013in. [0.33 mm] | e Disc drive motor controls
¢ Automotive controls for bod
Sa | Th | 1% e |TRIEE
. = U. = 0 .
1.0W 0.005 — 0.0069 110 1% W= 0.063.|n. [1.60 mm]
0.007 - 0.05 +75 | 05%,1% |H=0.025in.{0.64 mm]
0.001 - 0.0029 +275 1% _ ;
Jow | 0003-0.0049 | 150 1% \';V"_O(')Qf gol?r} [‘;’2'05 4"::;%]
: 0.005 - 0.0069 +110 1% o
0.007 - 0.5 £75 | 05%,1% |H=0.025in.{0.64 mm]
0.001 - 0.0029 +275 1 ;%) L = 0.250 in. [6.35 mm]
10w 0.003 - 0.0049 +150 1% W = 0.125 in. [3.18 mm]
: 0.005 - 0.0069 +110 1% PO
0.007 - 0.5 £75 | 0.5%,19% |H=0025n.[0.64 mm]
L = 0.200 in. [5.08 mm]
1.0W 0.01-0.50 +75 0.5%,1% \|i|v_=(§)320€())|n [565:. mm] |, High temperature (+ 275 °C)
e in. [0.64 mm] |, Automotive controls for body
and powertrain
L =0.250 in. [6.35 mm] | ® Down hole oil well monitor/
1.0W 0.01-0.5 +75 05%,1% |W=0.125in.[3.18 mm] | testing
H = 0.025 in. [0.64 mm]
¢ DC/DC converters in switching
L =0.250 in. [6.35 mm] power supplies
1.0W 0.003 - 0.01 +50 05%,1% |W=0.125in. [3.18 mm] | ¢ VRMs in notebooks, desktop

H = 0.025 in. [0.64 mm]

PCs
¢ Instrumentation
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Y POWER METAL STRIP® RESISTORS

Introduction

Vishay’s Power Metal Strip® current sensing resistors combine superior performance in high-temperature applications with
a wide range of package sizes and a choice of resistance values from 0.0002 Q to 1 Q. These patented, state-of-the-art
products deliver overload capabilities equivalent to wirewound devices and temperature coefficients as low as 30 ppm/°C.

Current sensing Power Metal Strip® resistors allow control circuitry to monitor the level of current in a circuit by translating
current into a voltage that can be monitored easily. The devices work by resisting the current flow in a circuit to a
calibrated level, thus allowing a voltage drop to be detected and monitored by control circuitry. The low resistance values
of Power Metal Strip® resistors allow this function to be carried out with exceptional efficiency.

Applications

Industrial

e Power supplies

* Power tools

* Bar code scanners

e HVAC

e Other current detection

Consumer Goods

* Home electronics
¢ White goods

e Gaming systems
¢ Lighting controls
¢ VVideo cameras

¢ Television

Automotive

¢ Engine controls
¢ Anti-lock brakes
¢ Airbag

¢ Traction controls
¢ Multimedia

¢ Climate controls

e Electronic power steering

e Electric/hybrid vehicle

Medical and
Instrumentation

* Monitoring systems

e Defibrillators

¢ Implantables

¢ Electronic scales

¢ Diagnostic equipment

Vishay Intertechnology

Telecom

e Cell phones

* Modems

* Pagers

* Base stations

* Bluetooth

e Switching circuits

Military and Aerospace

e Guidance systems

¢ Satellites

* Missiles

¢ Surveillance equipment

Computer

¢ DC/DC converter

¢ Disk drives

* Power supplies

¢ Graphic cards

e PCMCIA

¢ Li-lon battery management
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Technical Information
Very Low Ohmic Value (0.2 mQ to 1 Q)

To maximize energy conversion efficiency and minimize power
consumption, current sense resistors should be of the lowest
resistance value possible (typically below 25 mQ). The single
Power Metal Strip® resistor can achieve the same low ohmic
values for which four to six conventional cermet chips or two or
more conventional thin film chips are required.

Source Voltage
Stabilization Time (Average)
(u Seconds)

Thick Film

0-100 Power Metal Strip®

Switching Current mA

High Temperature Capability (Up to + 275 °C) 100 :
When used in industrial and automotive applications, components Zg PN wsL
may be exposed to high temperatures. The current sensing resistor 70 IR\Wa4
must be capable of operating in high temperature conditions 5 60 ' AN\ N\ _wsLT&wsr
with a minimal reduction (derating) of rated power. The Vishay g 50 Lo\ N
Dale WSL (maximum temperature of 170 °C) and WSLT/WSR :'\o 20 ,/ N\ AN
(maximum temperature of 275 °C) type resistors will withstand high a0 | Thick Film : A\ .
temperatures much better than cermet chips. The chart to the right 20 1 A\ AN
provides a high temperature comparison for these device types. 10 I A\ AN

0 —t :e —t \e \1' +—t e\
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Multiple Chip Single Power Metal Strip®

Tight Tolerance
(1 % Standard, 0.5 % Available)

For maximizing the sensing performance and saving energy,
the tolerance of the sense resistor must be + 1 % or tighter.
1 % tolerance allows designers to use a narrow resistance
window when specifying sensing voltages. Another
advantage of 1 % or better tolerance is reduced response
time to switching currents. The chart to the left shows that
it takes a comparable thick film resistor almost three times
longer than the Power Metal Strip® to stabilize it’s sensing
voltage.

Power Metal Strip®
High-Temperature Capability

0 25 50 #5 100 125 150 175 200 225 250 275
Temperature °C

www.vishay.com



Low Temperature Coefficient of Resistance

/

) £ 0.025V /
(TCR) (Down to 30 ppm/°C) 2 ooy ?
The low TCR of Vishay Power Metal Strip® resistors minimizes the )
resistance change caused by self heating and high temperature g 0015V
environments. é 0.010V Thick Film
This chart illustrates voltage of a 30 ppm/°C Vishay Power Metal & Typical
Strip® resistor compared to a typical 100 ppm/°C metal strip and 0.005v Metal Strip

700 ppm/°C thick film chip.

Vishay Power
Metal Strip®

25°C 50 °C 70°C
Temperature
Low Thermal EMF (Below 1 pV/°C)
Metal Alloy Thermal EMF vs. Dissimilar metals, in contact with each other, produce a small voltage. This voltage
Copper pV/°C varies with temperature and is therefore called a “Thermal EMF”, or “thermocouple
effect.” The rate of change of voltage with temperature from an intermetallic junction
Evanohm +2 is a function of the metallic combination and the polarity of the voltage produced.
Cupron -45 Virtually all resistors have intermetallic combinations and it is presumed will eventually
Manganin -3 be connected to copper as a final intermetallic junction (circuit trace). Hence, copper is
. the typical reference metal.
Zeranin -1.3 . . . L . . o
i Thermal EMF is an important consideration in low value resistors used in DC circuits.
Nickel -22 Thermal EMF can be large enough, when compared to the expected signal, that it
Gold +0.2 can result in large sensing error. Vishay’s Power Metal Strip® current sensing resistors
Silver 02 utilize resistance materials that have low Thermal EMF characteristics (Below 1 pV/°C).
Aluminum -4
V (—) VxV ( )

N

_ (&

(+) g
™~ N

V = Voltage Drop

V v = Voltage Drop
(no thermal EMF effect)

(with (=V) thermal EMF effect)

Terminal Construction

At resistance levels down to 1 mQ and tolerance of 1 % or larger, a two-terminal construction is typically acceptable. Where
better accuracy is required, Vishay recommends the use of the four-terminal WSK2512 or WSL3637. The four-terminal
construction reduces terminal resistance, copper terminal TCR, and solder joint TCR.

(E, & E, Voltage Connections, I, & I, Current Connections)
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High Current Capability (More than 125 A)

The maximum DC load current required by today’s applications is in excess of 70 A. Vishay’s Power Metal Strip® current
sensing resistors utilize solid metal resistance elements which are capable of handling the highest load currents.

Multiple Packages Sizes (0603 to 5931)
Multiple Package Sizes (0603 to 5931) A

Vishay’s Power Metal Strip® resistors are available in

more than 10 package sizes. Multiple package sizes give
the customer the ability to minimize PCB space by utilizing
a smaller component or lessen resistor temperature

by utilizing a larger component for their current sense
applications.

\ 5931

4527 (5W)
4527 (3W)

4527 (2W) 2010 0805

1206 + 0603

Power Dissipation (Watts)

high low
Board Space Consumption

High Power Density (Up to 129 W/in?)

Vishay’s Power Metal Strip® resistors have 130
evolved to “High Power” WSL...-18, WSLP1206,

WSR3, WSR5 and WSH2818 type resistors. 120
With the higher power capacity of standard WSL

and WSR2 type resistor series, the WSL....-18, 110
WSLP1206, WSR3, WSR5 and WSH2818 series

are intended for high power, current sensing 100
applications. Specially selected materials permit

these high power ratings of up to 5 watts. The 90
WSL...-18, WSLP1206, WSR3, WSR5 and

WSH2818 resistors offer a high power-to- 75 ||
package size ratio while maintaining superior
electrical characteristics. These high power
ratings enable designers to use smaller PCBs,
which in turn increases manufacturing speed
and reduces raw material costs.

WSLP0805 |
WSLP1206 |

WSH2818 |

Power Density (W/sq in)

0.125 0.25 0.5 1 2 3 5
Case Size in Watts

DISCLAIMER All product specifications and data are subject to change without notice. Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively, “Vishay”),
disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein or in any other disclosure relating to any product. Vishay disclaims any and all liability arising out of the use or application of any
product described herein or of any information provided herein to the maximum extent permitted by law. The product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase, including
but not limited to the warranty expressed therein, which apply to these products. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by any conduct of
Vishay. The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for
use in such applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting from such use or sale. Please contact authorized Vishay personnel to obtain written terms and
conditions regarding products designed for such applications. Product names and markings noted herein may be trademarks of their respective owners.
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Global

Power

Resistance

RTC

Model Rating Range (Q) (ppm/°C) Tolerance Dimensions Applications
WSL2512-18 e Li-lon battery management
0.001 - 0.0029 +275 1% L =0.250 in. [6.35 mm] |* DC/DC converters in switching
20W 0.003 - 0.0049 +150 1 zA W = 0.125 in. [3.18 mm] power .supplles
0.005 - 0.0069 +110 1% H = 0,025 in. [0.64 mm] ¢ VRMs in notebooks, desktop PCs
0.007 - 0.01 75 | 05%,1% |7~ e * Automotive controls for body
and powertrain
0.001 - 0.0019 +750 1% ¢ DC/DC con\I/.erters in switching
0.002 - 0.0029 +600 1% _ ; power supplies
0.003-0.0039 | =450 1o |L=04550n [I1.56 mml | yyoy, i notebooks, desktop PCs
20W 0.004 — 0.0049 +300 1% W =0.275 in. [6.98 mm] « Instrumentation
0.005-0.0099 | =110 |05 %, 1% | H=0095in.[2.41 mm] -
. . -2 70, ¢ Automotive controls for body
0.01-1.0 +75 0.5 %, 1% and powertrain
WSL2816 L = 0.280 in. [7.10 mm]
20W 0.01-0.1 +75 0.5%,1 % | W=0.165in. [4.20 mm]
H =0.025 in. [0.64
\ in. | mm] ¢ DC/DC converters in switching
WSL3637 . power supplies
/ 3.0W 8'88;, _ 8'88?18 igg 0.5 j>/%1 % \|7v= 06337;0”']' [S[;é410 4mm]] * VRMs in notebooks, desktop PCs
: VS = . * 2 /0, 1 70 | W=10.9001n. [S.14 MM] | ¢ Aytomotive controls for
, 0.005-0.010 | +50 1 0.5%,1% | H=0025in.[0.64mm] | EHPS/EPS/EPAS and brushless
DC motors
WSL3921 L =0.394 in. [10.0 mm]
\‘\ 3.0W | 0.0003-0.004 | =50 1% | W=0.205in. [5.20 mm]
N H = 0.037 in. [0.93 mm]
WSLT3921 ¢ High temperature (+ 275 °C)
L =0.394in.[10.0 mm] | e Automotive controls for
\‘\ 3.0 W | 0.0005 - 0.004 +50 1% W =0.205 in. [5.20 mm] EHPS/EPS/EPAS and brushless
N H = 0.037in. [0.93 mm] | DC motors
¢ Down hole oil well monitor/testing
WSR3 0.001 - 0.0019 +750 1% * DC/DC con\llgrters in switching
0.002 - 0.0029 +600 1% L = 0.455 in. [11.56 mm] power .SUPP Ies
sow | >008-0.0009 | =150 1% ws 0.275in. [6.98 mm] | | X}Z:fjr:;:gt?:fks desktop PCs
o 000500080 | £110 | 05%, 1% H =0.095n. 241 mm] |, A tomotive controls for body
LU= * -2 /0, 170 and powertrain
WSH281 = i
g 50y | 0.001-000599 | 200 1% bv _Oc')zfgo”." [7‘.11é)omm] « DC/DC converters in switching
: 0.006 - 0.1 575 | 05%,1% ) = 0-180n. [460 mm] | pouer supplies
H=0.032in. [0.81 mm] |, yRMs in notebooks, desktop PCs
WSL5931 L =0.591 in. [15.0 mm] | ® Automotive controls for
\‘\ 50W | 0.0002-0.003 | 50 1% |W=0305in.[7.75 mm] | EHPS/EPS/EPAS and brushless
N H = 0.083 in. [2.10 mm] | DC motors
WSLT5931 ¢ High temperature (+ 275 °C)
L =0.591in.[15.0 mm] | e Automotive controls for
‘\ 5.0 W | 0.0003 -0.003 +50 1% W =0.305 in. [7.75 mm] EHPS/EPS/EPAS and brushless
\\ H=0.083in.[2.10 mm] | DC motors
¢ Down hole oil well monitor/testing
0.001 - 0.0019 +750 1% * DC/DC Con\lller‘ters in switching
0.002 - 0.0029 +600 1% _ ; power supplies
0.003 - 0.0039 | +450 19, | L=0458 0N [11.86 mml | ym i notebooks, desktop PCs
S0W | 0004 -0.0049 | 300 19 | W=0275in [6.98mm] | |\ mentation
\ 0.005-0.0099 | =110 |0.5%,1% |H=0095in.[241mm] | o0 tive controls for body
0.006 - 0.1 +75 0.5 %, 1 % and powertrain
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UNITED STATES
VISHAY AMERICAS

ONE GREENWICH PLACE
SHELTON, CT 06484
UNITED STATES

PH: +1-402-563-6866
FAX: +1-402-563-6296

SINGAPORE

VISHAY INTERTECHNOLOGY ASIA PTE LTD.
25 TAMPINES STREET 92

KEPPEL BUILDING #02-00

SINGAPORE 528877

PH: +65-6788-6668

FAX: +65-6788-0988

P.R. CHINA

VISHAY TRADING (SHANGHAI) CO., LTD.
15D, SUN TONG INFOPORT PLAZA

55 HUAI HAI WEST ROAD

SHANGHAI 200030

P.R. CHINA

PH: +86-21-5258 5000

FAX: +86-21-5258 7979

JAPAN

VISHAY JAPAN CO., LTD.
MG IKENOHATA BLDG. 4F
1-2-18, IKENOHATA
TAITO-KU

TOKYO 110-0008

JAPAN

PH: +81-3-5832-6210
FAX: +81-3-5832-6260

VMN-PL0407-0810

GERMANY
VISHAY EUROPE SALES GMBH

GEHEIMRAT-ROSENTHAL-STR. 100

95100 SELB
GERMANY

PH: +49-9287-71-0
FAX: +49-9287-70435

FRANCE

VISHAY S.A.

199, BLVD DE LA MADELEINE
06003 NICE, CEDEX 1
FRANCE

PH: +33-4-9337-2920

FAX: +33-4-9337-2997

UNITED KINGDOM

VISHAY LTD.

PALLION INDUSTRIAL ESTATE
SUNDERLAND SR4 6SU
UNITED KINGDOM

PH: +44-191-514-4155

FAX: +44-191-567-8262

VISHAY.




