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NIP Sheet Resistivity Offerings

Sheet  Material

Resistivity Tolerance Typical Applications
O MK (%)

Series termination, impedance
10 3 :
matching, planar heaters
25 5
Series/parallel termination
40 5 : . .
resistors, power dividers, filters
50 5
100 5 Pultup/pull-down resistors
250 10 High ohmic applications




Basic Design Overview

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

= m B

L1=W1 L2=W2 L3=W3
Ni=1 N2 =1 N3=1
R1=25Ohms R2 =25 Ohms R3 =25 Ohms

A 25 ohms per square- sheet resistance

A Resistor value = sheet resistivity X ratio of element length to width
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Basic Planar Resistor Shapes Termination Resistors / Arrays




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.

A The resistance values are accurate to the dimensions.

A The calculator power and tolerance values are approximate. There are many factors in the
construction of the PCB that effect the power capability and tolerance.

1
2_
: % OhmegaPly® Resistor Calculator
5_

6 OhmegaPly® Resistor Calculator _—

7 i Option 1 Option 2 - .
8 Resistance ':m Tu'?r%)m lm?' V(\,":,,t;' T | &=== ]
::]- | 2 [ 100 [ 10 [ 04 [ o182 [mm - g
1 | write to Excel |
12 Shest Resistivity Copper Weight Estmated ESD Survival Level (V)

13 [1000s - | vor < 7100

14 |

15 |

16

17 |

18

19

20

21

22

23

24 Q h

25 megg l 2015 Ohmega Technologies Inc.  www.ohmega.com I

Sheetl | Sheet2 | Sheet3 ®




Two Print Artwork PCB Processing

Artwork layout

ANIP resistor processing consists of two prints:
A 1st printc COMPOSITE image of conductors and resistors
A 2nd print¢ RESISTOR DEFINE image of resistor elements

C= =

Composite (negative film) resistor define commonly used for
voltage or ground plane with most of the copper preserved.

= =

Composite (negative film) conductor protect commonly used
for signal plane




PCB Processing of NIP Resistive Conductive Mater!

* STEP 1: Apply Photoresist to
Laminate

e STEP 2: Printand Develop
Composite Image

e STEP 3: Etch Unwanted Copper
Using Any Conventional Etchant (1%
etch)

e STEP 4: Etch Unwanted Resistive

Material with Copper Sulfate
Solution (27¢etching process)

e STEP 6: Apply Photoresist, Print
and Develop Conductor Protect Image
(274 print)

e STEP 7: Etch Away Copper Over
the Designed Resistor Using a
Selective Alkaline Etchant (3% etch)




Why use Embedded Resistors?

A Density improvement free up board area or reduce board size with
elimination of discrete resistors

A _Imptrove reliability in harsh environments by reducing number of solder
joints

A Reduce parasitic inductance associated with surface mount chip
resistors

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

A Placement of a termination resistor very close to the drive line
A Very small element sizes with subtractive PCB print/etch

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

A Embedded or integral heaters at board level

A Many domestic and international board shops with established
processing capability.




Performance Benefit of NIP Planer Resistor

AReduction in parasitics compared to surface mount
components.

AReduce metato-metal transitions associated with chip
resistors

AReduce vias on critical nets

Typical parasitic inductance for a 0402 SMT resistor with 2 vias :

High Inductance

SMT Resist
One SMT Resistor 0402 07 =g -
Two vias h=0.1in,d =0.0lin 4,76
R Ly
Two traces 0.05in, 50chms, FR-4 0.83 Ve
Total 6.29 G
"
)inegaPly-R Z1= ZJ‘EfXL
500 1.89 19.76
OhmegaPly :
1000 3.77 39.52 L BSL~ b 62 5GH:
5000 18.85 1976 ESC = IpF@5GHz
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Example Applications
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NIP Resistors in Microwave Applications




NIP Resistors in Microwave Applications

I &

Enlargement of a fouup array 16way power divider with 50/sq NiPresistors




NIP Resistor Designs in Space Applications

NiP resistors in microwave application for Layer stack up.
Globalstar antenna.



