
V I S H AY  I N T E R T E C H N O L OGY  ,  I N C .

Vishay Approved Prototype
Centers for Bulk Metal® 
Foil resistors
Fast Del ivery for Small-Quanti ty Prototypes of  
V ishay Ultra-High-Precis ion Bulk Metal® Foi l  Resistors

• Small quantity delivery: less than 72 hours

• No minimum order requirements

• Standard Vishay-approved manufacturing procedures

• Vishay high reliabil ity and per formance

• Any value at any tolerance available
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Vishay Bulk Metal® Foil Technology

Ultra-High-Precision Surface-Mount Resistors

Model Product Description Resistance 
Range (Ω) *, **

Tolerance 
(%)

TCR (ppm/°C)	
Temp. Range: 	

(–55 °C to +125 °C)	
Ref. +25 °C

Power at 
70 °C (W)

PCR — Power 
Coefficient 

(ppm at 
Rated Power)

Long-Term 
Stability: 2000 
Hours, +70 °C 
Under Power

VSMP0805
(Z-Foil)

Bulk Metal® foil 
technology

Ultra-high-precision 
chip resistor

10 Ω to 12 KΩ ±0.01 % ±0.2 ppm/ºC 0.200 W 5 ppm typical
±0.01 %

±0.005 %
(reduced power)

VSM0805
Bulk Metal foil 

technology 10 Ω to 12 KΩ ±0.01 % ±2 ppm/ºC 0.100 W ±0.01 %

VSMP1206
(Z-Foil)

Bulk Metal foil 
technology

Ultra-high-precision 
chip resistor

10 Ω to 30 KΩ ±0.01 % ±0.2 ppm/ºC 0.300 W 5 ppm typical

±0.01 %
±0.005 %
(reduced 
power)

VSM1206
Bulk Metal foil 

technology 10 Ω to 30 KΩ ±0.01 % ±2 ppm/ºC 0.150 W ±0.01 %

VSMP1506
(Z-Foil)

Bulk Metal foil 
technology

Ultra-high-precision 
chip resistor

10 Ω to 40 KΩ ±0.01 % ±0.2 ppm/ºC 0.300 W 5 ppm typical

±0.01 %
±0.005 %
(reduced 
power)

VSM1506
Bulk Metal foil 

technology 10 Ω to 40 KΩ ±0.01 % ±2 ppm/ºC 0.200 W ±0.01 %

VSMP2010
(Z-Foil)

Bulk Metal foil 
technology

Ultra-high-precision 
chip resistor

10 Ω to 100 KΩ ±0.01 % ±0.2 ppm/ºC 0.500 W 5 ppm typical

±0.01 %
±0.005 %
(reduced 
power)

VSM2010
Bulk Metal foil 

technology 10 Ω to 100 KΩ ±0.01 % ±2 ppm/ºC 0.300 W ±0.01 %

VSMP2512
(Z-Foil) Bulk Metal foil 

technology

Ultra-high-precision 
chip resistor

10 Ω to 150 KΩ ±0.01 % ±0.2 ppm/ºC 0.750 W 5 ppm typical

±0.01 %
±0.005 %
(reduced 
power)

VSM2512

Bulk Metal foil 
technology 10 Ω to 150 KΩ ±0.01 % ±2 ppm/ºC 0.400 W ±0.01 %

	 *	 Tighter performances and higher or lower value resistances are available for all models.
	 **	 Any value at any tolerance available within resistance range.



High-Precision Through-Hole Resistors

Model Product Description
Resistance 
Range (Ω)

*, **

Tolerance 
(%)

TCR (ppm/°C)	
Temp. Range: 	

(–55 °C to +125 °C)	
Ref. +25 °C

Rated Power (W)

Long-Term 
Stability: 2000 
Hours, +125 °C 
Under Power

Z201

Bulk Metal Z-Foil Technology 10 Ω to  
100 KΩ

±0.005 %

±0.2 ppm/ºC 0.6 W at +70 °C
0.3 W at +125 °C

0.005 %

S102C

Bulk Metal foil technology

S series:  
high-performance, aerospace 
and instrumentation resistors

1 Ω to  
150 KΩ ±2 ppm/ºC

Up to 100 K:
0.6 W at +70 °C
0.3 W at +125 °C

Over 100 K:
0.4 W at +70 °C
0.2 W at +125 °C

S104D

1 Ω to  
500 KΩ ±2 ppm/ºC

Up to 200 K:
1 W at +70 °C

0.5 W at +125 °C

Over 200 K:
0.6 W at +70 °C
0.3 W at +125 °C

S105D

1 Ω to  
750 KΩ ±2 ppm/ºC

Up to 300 K:
1.5 W at +70 °C

0.75 W at +125 °C

Over 300 K:
0.8 W at +70 °C
0.4 W at +125 °C

S106D

0.5 Ω to  
1 MΩ ±2 ppm/ºC

Up to 400 K:
2 W at +70 °C
1 W at +125 °C

Over 400 K:
1 W at +70 °C

0.5 W at +125 °C

S102K

1 Ω to  
100 KΩ ±1 ppm/ºC

Up to 100 K:
0.6 W at +70 °C
0.3 W at +125 °C

Over 100 K:
0.4 W at +70 °C
0.2 W at +125 °C

S104K

1 Ω to  
300 KΩ ±1 ppm/ºC

Up to 200 K:
1 W at +70 °C

0.5 W at +125 °C

Over 200 K:
0.6 W at +70 °C
0.3 W at +125 °C

S105K

1 Ω to  
500 KΩ ±1 ppm/ºC

Up to 300 K:
1.5 W at +70 °C

0.75 W at +125 °C

Over 300 K:
0.8 W at +70 °C
0.4 W at +125 °C

S106K

0.5 Ω to  
600 KΩ ±1 ppm/ºC

Up to 400 K:
2 W at +70 °C
1 W at +125 °C

Over 400 K:
1 W at +70 °C

0.5 W at +125 °C
 

	 *	 Tighter performances and higher or lower values are available for all models.
	 **	 Any value at any tolerance available within resistance range.



Ultra-High-Precision Voltage Dividers and Networks

Model and Product Description Resistance Range 
(Ω) *, **

Resistance Tolerance TCR (ppm/°C)	
Temp. Range: 	

(–55 °C to +125 °C)	
Ref. +25 °C

Rated Power (W)
Absolute Ratio Match

300144Z, 300145Z (with Z foil) 	
(Pair of voltage dividers)

 
Bulk Metal foil technology  

Small-package, molded voltage dividers

Any value from 100 Ω 
to 20 KΩ per side

Large variety of 
resistance ratios

±0.005 % 0.005 %
Absolute ±0.2ppm/°C

Tracking 0.1 ppm/°C

0.2 W at +85 °C  
(per voltage divider)

2R, 3R, 4R with Z-Foil Series
(2 to 4 resistors in 
single package)

Any value from 1 Ω to 
150 KΩ per side

Large variety of 
resistance ratios

±0.005 % 0.005 %
Absolute ±0.2ppm/°C

Tracking 0.1 ppm/°C

0.2 W at +125 °C  
(per resistor)

Ultra-High-Precision Hermetically-Sealed Resistors

Model Product Description Resistance 
Range (Ω) *, ** Tolerance (%)

TCR (ppm/°C)	
Temp. Range: 	

(–55 °C to +125 °C)	
Ref. +25 °C

Rated Power at 
+70 °C

VHS102
(Available with Z-Foil) Bulk Metal foil technology

Hermetically-sealed resistor
1 Ω to < 150 KΩ ±0.005 % ±2 ppm/ºC 0.6 W

VH102K
(Available with Z-Foil) Bulk Metal foil technology

Hermetically-sealed resistor
1 Ω to < 100 KΩ ±0.005 % ±1 ppm/ºC 0.6 W

Hybrid Chips and Hermetically-Sealed Networks

Model Product Description
Resistance 
Range (Ω) 

*, **
Tolerance (%) TCR (ppm/°C) Temp. Range Rated Power at 

+70 °C

V5X5 (0.050˝ x 0.050˝)

Bulk Metal foil 
technology

Hybrid chips (gold-
plated pads)

5 Ω to  
10 KΩ

±0.005 % ±2 ppm/ºC
–55 °C to 
+125 °C,  

Ref +25 °C

0.05 W

V15X5 (0.150˝ x 0.050˝)
5 Ω to  
33 KΩ 0.1 W

V15X10 (0.150˝ x 0.100˝)
33 KΩ to  

80 KΩ 0.15 W

 
	 *	 Tighter performances and higher or lower values are available for all models.
	 **	 Any value at any tolerance available within resistance range.



NOTICE	 Specifications of the products displayed herein are subject to change without notice. Vishay Intertechnology, Inc., or anyone on its behalf, assumes no responsibility or liability for any errors or inaccuracies. Information 
contained herein is intended to provide a product description only. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document. Except as provided in Vishay’s terms and 
conditions of sale for such products, Vishay assumes no liability whatsoever, and disclaims any express or implied warranty, relating to sale and/or use of Vishay products including liability or warranties relating to fitness for a particular 
purpose, merchantability, or infringement of any patent, copyright, or other intellectual property right. The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications. Customers using or 
selling these products for use in such applications do so at their own risk and agree to fully indemnify Vishay for any damages resulting from such improper use or sale.

Vishay Bulk Metal® Foil Technology

Vishay Ultra-High-Precision Bulk Metal® Foil Technology
Bulk Metal foil technology outperforms all other resistor technologies available today for applications that require high precision 
and stability. The new Z-Foil technology provides a significant reduction of the resistive element’s sensitivity to changes of 
temperature due to ambient temperature variations (TCR) and to self-heating when power is applied (Power Coefficient or PCR).

Applications
The Precision Centers manufacture high-reliability precision 
resistors based on the Bulk Metal foil technology pioneered 
and developed by Vishay. Products based on this technology 
are the most suitable for a wide range of high-precision and 
high-stability applications in:
•	 Military and aerospace systems  

(www.vishay.com/doc?49386)
•	 Automatic test equipment (ATE)
•	 Current sensing  

(www.vishay.com/doc?49460)
•	 Down-hole equipment (high-temperature)
•	 Precision scales
•	 Laboratories
•	 High-precision amplifiers
•	 High-precision instrumentation
•	 Audio (high-end stereo equipment)  

(www.vishay.com/doc?49414)
•	 Medical  

(www.vishay.com/doc?49466)

Key Features
•	 “Zero TCR”: ±0.05 ppm/°C (Industrial range) and  

±0.2 ppm/°C (Mil range) with Z-Foil technology
•	 Power coefficient of resistance (PCR): 5 ppm at rated 

power for Z-Foil resistors
•	 Load life stability: 0.005 % (50 ppm) under applied power 

(2000 hours at +70 °C)
•	 Tolerance to ±0.005 %
•	 Electrostatic Discharge (ESD) above 25,000 Volts
•	 Current noise: –40 dB
•	 Non-Inductive, Non-Capacitive design
•	 Rise time: 1 ns without ringing
•	 Thermal EMF: 0.05 µV/°C
•	 Lead (Pb)–free and RoHS-compliant parts available  

upon request

For more information about technical specifications, please 
view the Seven Technical Reasons to Specify Bulk Metal Foil 
Resistors brochure at www.vishay.com/doc?49422

Vishay’s Applications Engineering department is available to advise customers and to make recommendations regarding  
non-standard technical requirements and special applications. Contact foil@vishay.com.

Vishay’s family of Vishay-owned and independent Precision Centers has the capability to produce small-quantity orders of 
select Vishay ultra-high-precision Bulk Metal® foil resistors with quick turnaround times. By maintaining a stock of foil resistor 
chips, the Precision Centers will precisely calibrate your order and deliver the product in as little as 72 hours. The Precision 
Centers utilize Vishay-approved procedures to produce resistors with the high quality and performance for which Vishay has 
long been known.



Contact Us
AMERICAS

ELCOPC, L.L.C.
967 Sunset Hollow Road
West Chester, PA 19380
PH: +1-610-429-0957
FAX: +1-610-701-4263
EMAIL: ELCOPC@comcast.net

UHP Resistors, Inc.
4051 Greystone Dr.
Ontario, CA 91761
PH: +1-909-923-3313 x154
FAX: +1-909-930-6699
EMAIL: UHP.foil@vishay.com

Texas Components Corporation
1716 West Sam Houston Parkway North
Houston, TX 77043
PH: +1-713-468-3882
FAX: +1-713-461-2098
Contact: Nelson Bustos

Eastern State Components
108 Pratts Junction Road
Sterling, MA 01565
PH: +1-978-422-3327
FAX: +1-978-422-0011

Wilbrecht Electronics, Inc.
1400 Energy Park Drive, Suite 18
St. Paul, MN 55108-5248
PH: +1-651-659-0919
FAX: +1-651-659-9204

EUROPE

WelWyn Components Ltd.
Welwyn Electronics Park
Northumberland NE22 7AA
England
PH: +44-1670822181
Contact: Gwenn Watson

Bedek
D-91550 Dintelsbuhl
Dunzinger Str. 16
Germany
PH: +49-985157350
Contact: Dr. Koessler

New Resistance
Via Garibaldi 21 20092
Umsello B
Milano
Italy
PH: +39-026127759
Contact:  Mr. Falvo

Charcroft
Dol-y-Coed
Lianwrtyd Wells
Powys LD5 4TH
England
PH: +44-1591610408
Contact: Paul Newman

Powertron GmbH
Potsdamer Strasse 18a
D-14513 Teltow
Germany 
PH: +49-3328353010
Contact: Kai Karstensen

Vishay Sfernice S.A.
199 Blvd. Del la Madelaine
BP 159 F06003 Nice
France
PH: +33-493372850
Contact: Benoit Harymbat



One of the World’s Largest

of Discrete Semiconductors and Passive Components
Manufacturers
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 The Americas

united states
Vishay Americas 
63 LANCASTER AVENUE 
Malvern, PA 19355 
United States 
Ph: +1-610-407-4800 
Fax: +1-610-640-9081

Asia

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.C.
vishay intertechnology 
asia pte. ltd.
(Shanghai representative office)
Room D,15F, Sun Tong Infoport Plaza  
55 Huai Hai West Road 
200030 Shanghai  
P.R.C. 
Ph: +86-21-6283-1036 
fax: +86-21-6283-1039

japan
vishay japan CO., LTD.
Shibuya 3-chome Square Building 3F 
3-5-16 Shibuya 
Shibuya-Ku 
Tokyo 150-0002 
Japan 
Ph: +81-3-5464-6411 
fax: +81-3-5464-6433

EUROPE

germany
Vishay Electronic 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
 
netherlands
Vishay bccomponents B.V.
Hurkestraat 31 
P.O. Box 8766
5652 Ah eindhoven 
Netherlands 
Ph: +31-40-2590-700 
Fax: +31-40-2590-777

Semiconductors: 
Rectifiers • Small-Signal Diodes • Zener and Suppressor Diodes • MOSFETs
• RF Transistors • Optoelectronics • ICs

Passive Components:
Resistive Products • Magnetics • Capacitors • Strain Gage Transducers and 
Stress Analysis Systems

VMN-SG2084-0702


