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PURPOSE OF THIS PRESENTATION-Organic Packaging for 5G 
and 40GHz Applications

TOPICS

• WHAT IS 5G?

• WHAT IS ORGANIC PACKAGING?

• WHAT IS A QFN? 

• WHAT IS AN AIR CAVITY PACKAGE?

• EVALUATING AIR CAVITY PACKAGES AT 

MILLI-METER WAVE (40GHz)
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PURPOSE OF THIS PRESENTATION-Organic Packaging for 5G 
and 40Ghz Applications

• WHAT IS 5G? 

• ”5G is the 5th generation mobile network. 

• New global wireless standard after 1G, 2G, 3G, & 4G. 

• A new network designed to connect virtually everyone &

everything together including machines, objects, & devices.

• 5G uses spectrum better than 4G.—from low bands below

~1 GHz, to mid bands from 1 GHz to 6 GHz,  to high bands

known as millimeter wave (mmWave). (>30GHZ)

• 5G is significantly faster, has more capacity, lower latency, a unified 

more capable platform and uses spectrum better than 4G” 1
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PURPOSE OF THIS PRESENTATION-Organic Packaging for 5G 
and 40Ghz Applications

• WHAT IS ORGANIC PACKAGING?

• Plastic, Molded, Pre-Molded (Air Cavity)

• Not Metal, Ceramic , Glass, …..
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PURPOSE OF THIS PRESENTATION-Organic Packaging for 5G 
and 40Ghz Applications

• WHAT IS A QFN?

• Quad-Flat package No-leads 

• Fours sided package with no leads

• QFP Quad Flat Pack             QFN
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QUIK-PAK QFN 20LEAD 4MM X 4MM 20 LEAD

SEE NOTE 3 FOR WEB LINK FOR

THIS DRAWING 
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AIR CAVITY PACKAGE CROSSECTION

HEAT SINK AND RF–MICROWAVE  & POWER GROUND2

PLASTIC ( NON-METAL) 

LID AND EPOXY

AIR  DIELECTRIC

SHORT LOW INDUCTIVE 

CONNECTION 

SEMICONDUCTOR DIE AND CONDUCTIVE DIE ATTACH EPOXY

WAVELENGTH AND FREQUENCY

WIRE BOND OR RIBBON BOND

𝜆

6
=
.300

6
=0.050”

𝜆

10
=
.300

10
=0.030”
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DATASHEET FOR OMMIC DIE CGY2144UH/C2

DIE SIZE: 2170 x 1490 μm (Tolerance : ±15 μm). 

Die thickness: 0.1 mm. 

DATA SHEET AT 

https://www.ommic.com/datasheets/
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DIE IN 4MM AIR CAVITY QFN PACKAGE

SHORT CONNECTION 

RIBBON BOND

~10 MILS LONG
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OMMIC CGY2144 Amplifier Die mounted in 4mm package with 3 
mil wide –0.5 mil thick Ribbon bonds

OMMIC CGY2144 Amplifier Die mounted in 4mm package with 3 mil Ribbon bonds
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Quick-Pak 4mm QFN Package Performance

Quick-Pak 4mm QFN Package Performance

4 mm Package mounted on a Rogers Test board
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Grounding Via pattern
For 40 GHz performance



QFN TEST FIXTURE

DC +5V Regulator

DC Blocking Capacitors

Calibration Line

Quick-Pak
4mm QFN

2.92 mm Connectors
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TEST DATA Measured On Agilent PNA E8363B 10 MHz to 40 GHz

Thru-
Line Loss

Calibrated
Gain

Input Return Loss

Isolation

Output Return Loss
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NOTES AND WEB LINKS

1. https://www.qualcomm.com/invention/5g/what-is-5g
2. https://www.mpdigest.com/2020/02/20/advancements-in-

high-frequency-plastic-air-cavity-packaging/
3. https://www.icproto.com/pdf/QFN_pdf/QP-QFN4X4-20-

500%20PACKAGE.pdf
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