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NiP Thin Film Resistive Material
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NiP Sheet Resistivity Offerings
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Typical Applications

10 3
Series termination, impedance 
matching, planar heaters

25 5
Series/parallel termination 
resistors, power dividers, filters

40 5

50 5

100 5 Pull-up/pull-down resistors

250 10 High ohmic applications



Basic Design Overview

ÅSheet resistivity, stated in Ohms per square is dimensionless
ÅA square area of resistive material equals the sheet resistivity of material

Å25 ohms per square sheet resistance 

ÅResistor value = sheet resistivity X ratio of element length to width

ÅὙ Ὑί ; where ὲόάὦὩὶέὪίήόὥὶὩίὔ

ÅFor example:

ÅSheet resistivity (Rs) = 25 ʍ/

Å[ŜƴƎǘƘ Ґ лΦлолέ όол Ƴƛƭǎύ

Å²ƛŘǘƘ Ґ лΦлмрέ όмр Ƴƛƭύ

ÅὙ ςυ

ÅὙ υπɱ
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Ohms Per Square

ÅSample Circuit
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Example Resistor Calculator

The tool provides the option of selecting resistance, power and tolerance to suggest resistor 
dimensions. Alternatively, resistor dimensions can be input to calculate resistance, power and 
tolerance. 

ÅThe resistance values are accurate to the dimensions.

ÅThe calculator power and tolerance values are approximate. There are many factors in the 
construction of the PCB that effect the power capability and tolerance.
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Two Print Artwork PCB Processing

Artwork layout

ÅNiP resistor processing consists of two prints:
Å1st print ςCOMPOSITE image of conductors and resistors

Å2nd print ςRESISTOR DEFINE image of resistor elements
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Composite (negative film) resistor define commonly used for 

voltage or ground plane with most of the copper preserved.

COPPER

PAD

Composite (negative film) conductor protect commonly used 

for signal plane



PCB Processing of NiP Resistive Conductive Material
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Why use Embedded Resistors?

ÅDensity improvement ςfree up board area or reduce board size with 
elimination of discrete resistors

ÅImprove reliability in harsh environments by reducing number of solder 
joints

ÅReduce parasitic inductance associated with surface mount chip 
resistors

ÅEliminate vias and shorten critical signal path lengths by incorporating 
termination/impedance matching resistors directly into traces

ÅPlacement of a termination resistor very close to the drive line 

ÅVery small element sizes with subtractive PCB print/etch 

ÅEMI improvement and improved fidelity in conjunction with a planar 
capacitor as an RC filter (example: MEMs microphone modules)

ÅEmbedded or integral heaters at board level

ÅMany domestic and international board shops with established 
processing capability.

9



Performance Benefit of NiP Planer Resistor

ÅReduction in parasitics compared to surface mount 
components.
ÅReduce metal-to-metal transitions associated with chip 

resistors

ÅReduce vias on critical nets
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Example Applications

ÅPull-up/down and termination resistors military/aerospace board
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NiP Resistors in Microwave Applications

12



NiP Resistors in Microwave Applications

Enlargement of a four-up array 16-way power divider with 50 W/sq NiPresistors

0.026ò x 0.0145
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NiP Resistor Designs in Space Applications

NiP resistors in microwave application for 
Globalstar antenna.

Layer stack up.
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