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INTRODUCTION
Cutting-edge electronics are an ever-more integral part of automotive systems. Today’s motorist expects 
that cars will serve not only as a means of transportation, but also provide a comfortable and luxurious 
environment. With manufacturer warranties and liabilities lasting longer and longer, electronic products 
need to be more and more robust. Vishay Dale Thin Film offers premium automotive products that 
deliver reliable performance under the extremely harsh environmental conditions present in automotive 
applications.

RESOURCES
• For technical questions contact thinfilm@vishay.com

Tantalum Nitride Resistive Film  
for Automotive Applications
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Applications

LED 
Lighting

Safety 
Restraint 
System

Transmission 
ControlBraking 

Systems

Exhaust 
Systems

Battery 
Management 

System ECU

Benefits of Tantalum Nitride  
Resistive Film

• Moisture-impervious

• Self-passivating

• Highly stable

Why All Vishay Dale Thin Film Automotive Products Are Based on  
Tantalum Nitride Resistive Film

Among all the electronic industry segments, automotive electronics face the toughest environments and are susceptible to prolonged 
moisture conditions. Moisture can lead to a shift in the resistive element or, in rare cases, result in open resistors, leading to catastrophic 
failures. To address this problem, all Vishay Dale Thin Film automotive products are based on tantalum nitride resistive film. One of the 
major benefits of this film is the intrinsic moisture resistance it provides by means of a controlled, self passivating, protective tantalum 
pentoxide layer.

Vishay Dale Thin Film  
Quality Commitment

• AEC-Q200 qualified

• TS16949-qualified facility

• ISO 14001

• ISO 9001

http://www.vishay.com
http://www.vishay.com/doc?91000
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Surface-Mount Chip Resistors

PAT — Precision Thin Film Chip Resistor

Features:
• Resistance range: 2.5 Ω to 3 MΩ

• Case size 0402 to 2512

• Tolerance as low as ± 0.1 %

• AEC-Q200 ESD rated class 1C (2 kV) 
 
 
 
 
 
 
 
 

PATT — Precision High Temperature Thin Film 
Chip Resistor (250 ºC)

Features:
• Resistance range: 1 Ω to 1M Ω

• Full rated power  
at 155 ºC

• Tolerance as low  
as ± 0.1 %

PLTT — Precision High Temperature (230 ˚C)
Low TCR (± 5ppm/˚C) Thin Film Chip 
Resistor

Features:
• Resistance range: 75 Ω to 130 kΩ

• Low TCR down to ± 5ppm ºC

• Tolerance as low  
as ± 0.02 %

** 0603 case 
    size only 
 
 
 
 
 
 
 

PHPA — Precision High Power Thin Film Chip 
Resistor

Features:
• Power rating: 1.0 W to 2.5 W

• Moisture-resistant

• Resistance range: 10 Ω to 30.1 kΩ

      

PATT
www.vishay.com Vishay Dale Thin Film
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DIMENSIONS in inches

CASE SIZE L W T D E

0603 0.064 ± 0.006 0.032 ± 0.005 0.015 ± 0.003 0.012 ± 0.005 0.015 ± 0.005

ENVIRONMENTAL TESTS

ENVIRONMENTAL TEST CONDITIONS TYPICAL VISHAY 
PERFORMANCE

High temperature storage MIL-STD-202 method 108, 1000 h at 125 °C ± 0.05 %

Temperature cycling JESD22 method JA-104, 1000 cycles,
- 55 °C to + 125 °C ± 0.115 %

Moisture resistance MiIL-STD-202 method 106 ± 0.017 %

Biased humidity MIL-STD-202 method 103, 1000 h at 85 °C, 85 % RH,
10 % rated power ± 0.133 %

Life MIL-STD-202 method 108,
1000 h at 155 °C

± 0.20 % at 100 %
rated power and 155 °C.

Effective film temperature is 200 °C.

Mechanical shock MIL-STD-202 method 213, condition C ± 0.008 %

Vibration MIL-STD-202 method 204, 10 Hz to 2 kHz ± 0.008 %

Resistance to soldering heat MIL-STD-202 method 210, condition B ± 0.09 %

Electrostatic discharge AEC-Q200-002 at 2 kV, human body ± 0.10 % at 2 kV

Solderability MIL-STD-883 method 2003 para 2.3.1 and J-STD-002 Pass

Die shear MIL-PRF-55342,0.5 kg for 30 s Pass

Flame retardance AEC-Q200-001 para 4.0 Pass

MECHANICAL SPECIFICATIONS
Resistive element Tantalum nitride

Substrate material Alumina

Terminations Gold (10 μin. min.) over nickel ( 50 μin. min.) 
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Surface-Mount Resistor Networks

MPMA — SOT-23 Resistor Divider

Features:
• Compact SOT-23 package

• TCR tracking as low as ± 2 ppm/ºC

• Ratio tolerances to ± 0.05 %

• Excellent long term ratio stability

• ± 0.03 % over 1000 h

• Resistance range of 250 Ω to 50 kΩ

AORN — 8-PIN SOIC Resistor Network

Features:
• 8-pin rugged SOIC package

• TCR tracking as low as ± 5 ppm/ºC

• Ratio tolerances to ± 0.05 %

• Excellent long term ratio stability:  
± 0.015 % over 1000 h

• Resistance range 1 kΩ to 100 kΩ

NOMCA — Precision Thin Film Resistor Network

Features:
• 14- and 16-pin narrow-body SOIC

• Low TCR tracking ± 5 ppm/°C with 0.05 % ratio tolerance

• Excellent long term ratio stability (ΔR ± 0.015 %)

• Standard resistance range of 1 kΩ to 50 kΩ per resistor 

R 1 R2

1 2

3

 

ORN (Divider)
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Molded, 50 mil Pitch, Dual-In-Line Thin Film Divider, 
Surface Mount Resistor Network

Vishay Dale Thin Film ORN series Dividers provide optimum
ratio precision, small size and exceptional stability for most
applications. They offer a wide ratio range that is listed in the
selection guide and are available for immediate delivery. The
tight ratio tolerance offered on the standard ratios will
provide exceptional performance throughout life.

SCHEMATIC

FEATURES
• 0.068" (1.73 mm) maximum seated height
• Rugged molded case construction with no

internal solder (JEDEC MS-012 variation AA
package)

• Low TCR tracking ± 5 ppm/°C
• Compliant to RoHS Directive 2002/95/EC
• Halogen-free according to IEC 61249-2-21

definition
Note

* Pb containing terminations are not RoHS compliant, exemptions
may apply

TYPICAL PERFORMANCE

Note
• Tantalum nitride film is custom, consult factory

Actual Size

R1R2R2R1

8 7 6 5

1 2 3 4

ABSOLUTE TRACKING

TCR 25 5

ABSOLUTE RATIO

TOL. 0.1 0.05

STANDARD RESISTANCE OFFERING (R1/R2)
RATIO R1 R2

100:1 100K 1K
50:1 50K 1K
25:1 25K 1K
20:1 20K 1K
10:1 10K 1K
5:1 10K 2K
2:1 10K 5K

STANDARD ELECTRICAL SPECIFICATIONS
TEST SPECIFICATIONS CONDITIONS
Material Passivated nichrome -
Pin/Lead Number 8 -

Resistance Range 1000  to 100 k per resistor -

TCR: Absolute ± 25 ppm/°C - 55 °C to + 125 °C
TCR: Tracking ± 5 ppm/°C - 55 °C to + 125 °C
Tolerance: Absolute ± 0.1 % + 25 °C
Tolerance: Ratio ± 0.05 % + 25 °C
Power Rating: Resistor 100 mW Maximum at + 70 °C
Power Rating: Package 400 mW Maximum at + 70 °C
Stability: Absolute R ± 0.05 % 2000 h at + 70 °C
Stability: Ratio R ± 0.015 % 2000 h at + 70 °C
Voltage Coefficient < 0.1 ppm/V -

Working Voltage 100 V max. not to exceed -

Operating Temperature Range - 55 °C to + 125 °C -
Storage Temperature Range - 55 °C to + 150 °C -
Noise < - 30 dB -
Thermal EMF 0.08 μV/°C -
Shelf Life Stability: Absolute R ± 0.01 % 1 year at + 25 °C
Shelf Life Stability: Ratio R ± 0.002 % 1 year at + 25 °C

P x R

NOMCA
www.vishay.com Vishay Dale Thin Film
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Molded, 50 mil Pitch, Dual-In-Line Thin Film Resistor, 
Precision Automotive, AEC-Q200 Qualified, Networks

The NOMCA series features a standard 14 pin or 16 pin
narrow body (0.150") small outline SMT package. The
network is constructed with tantalum nitride resistor film on
high purity alumina substrate for improved ESD and
moisture  protection. Custom schematics are available
consult factory.

FEATURES

• Standard 14 pins and 16 pins counts
(0.150" narrow body) JEDEC MS-012
variation AB and AC

• Rugged molded case construction

• Excellent long term ratio stability
(R ± 0.015 %)

• Low TCR tracking ± 5 ppm/°C

• AEC-Q200 ESD rated 1 kV (< 10 k)

• AEC-Q200 ESD rated 2 kV (>10 k)

• Compliant to RoHS Directive 2011/65/EU

• Halogen-free according to IEC 61249-2-21 definition
Note

* Pb containing terminations are not RoHS compliant, exemptions
may apply

TYPICAL PERFORMANCE

SCHEMATICS

The 03 circuit provides a choice of 7 or 8 equal value resistors each connected between a common lead (14 or 16). Custom
schematics available.

Note
• Consult factory for additional values

ABSOLUTE TRACKING

TCR 25 5

ABSOLUTE RATIO

TOL. 0.10 0.05

STANDARD RESISTANCE OFFERING (Equal Value Resistors)
ISOLATED (03) SCHEMATIC

1 k

2 k

5 k

10 k

20 k

50 k

1403

1603

http://www.vishay.com
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MOSFETs Segment
MOSFETs

Low Voltage TrenchFET® Power MOSFETs
Medium Voltage Power MOSFETs
High Voltage Planar MOSFETs
High Voltage Superjunction MOSFETs
Automotive Grade MOSFETs  

ICs
Power Management and Power Control ICs
Smart Load Switches
Analog Switches and Multiplexers  

Diodes Segment
Rectifiers

Schottky Rectifiers
Ultrafast Recovery Rectifiers
Standard and Fast Recovery Rectifiers
High Power Rectifiers / Diodes
Bridge Rectifiers

Small Signal Diodes
Schottky and Switching Diodes
Zener Diodes
Tuner / Capacitance Diodes
Bandswitching Diodes
RF PIN Diodes

Protection Diodes
TVS Diodes or TransZorb®     
   (unidirectional, bidirectional)
ESD Protection Diodes (including arrays)

Thyristors / SCRs
Phase-Control Thyristors
Fast Thyristors

IGBTs
Power Modules

Input Modules (diodes and thyristors)
Output and Switching Modules (contain 
MOSFETs, IGBTs, and diodes)
Custom Modules

Optoelectronic Components Segment
Infrared Emitters and Detectors
Optical Sensors
Infrared Remote Control Receivers
Optocouplers

Phototransistor, Photodarlington
Linear
Phototriac
High Speed
IGBT and MOSFET Driver

Solid-State Relays
LEDs and 7-Segment Displays
Infrared Data Transceiver Modules
Custom Products

Resistors and Inductors Segment
Film Resistors

Metal Film Resistors
Thin Film Resistors
Thick Film Resistors
Power Thick Film Resistors
Metal Oxide Film Resistors
Carbon Film Resistors

Wirewound Resistors
Vitreous, Cemented, and Housed Resistors 
Braking and Neutral Grounding Resistors
Custom Load Banks

Power Metal Strip® Resistors
Battery Management Shunts
Crowbar and Steel Blade Resistors 
Thermo Fuses
Chip Fuses
Pyrotechnic Initiators / Igniters
Variable Resistors

Cermet Variable Resistors
Wirewound Variable Resistors
Conductive Plastic Variable Resistors
Contactless Potentiometers
Hall Effect Position Sensors
Precision Magnetic Encoders  

Networks / Arrays
Non-Linear Resistors

NTC Thermistors
PTC Thermistors 
Varistors

Magnetics
Inductors
Wireless Charging Coils
Transformers

Connectors

Capacitors Segment
Tantalum Capacitors

Molded Chip Tantalum Capacitors
Molded Chip Polymer Tantalum Capacitors
Coated Chip Tantalum Capacitors
Solid Through-Hole Tantalum Capacitors
Wet Tantalum Capacitors

Ceramic Capacitors
Multilayer Chip Capacitors
Multilayer Chip RF Capacitors
Disc Capacitors

Film Capacitors
Power Capacitors
Heavy Current Capacitors
Aluminum Capacitors
ENYCAP™ Energy Storage Capacitors

SEMICONDUCTORS      PASSIVE COMPONENTS
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