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IPD technology and 5G applications
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RF Integrated Passives Devices

▪ Design simplification

▪ Performance optimization

▪ System integration 

▪ Reliability improvement

▪ BOM reduction

▪ Successful development story

THIS IS IPD

RF Integrated Passive Devices (IPD)
introduction
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Application Specific Integrated Circuits

THIS IS NOT IPD
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5G Use Cases and Applications

• Enhanced Mobile Broadband

• Sub 6GHz spectrum

• uRLLC

• Low latency communication 

for V2X 5.9GHz5G

• Massive Machine 

type communications

• Narrow-band IoT

• Low power 

consumption

• Densification through 

mmWave and uWave bands

• 14-26GHz Ka-Ku bands

• 28 – 36GHz mmWave



IPD in 5G RF Front-end
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5G sub-6GHz, LTE and WiFi 2.5G

filters

ST IPD 

WiFi & Cellular Diplexers & Triplexers

Baluns & Matching Networks

High directivity couplers



IPD technology

7Integration and performance improvments with Copper thickness increase & New High Q material

1 COPPER LAYER TECHNOLOGY : RLC07

2 COPPER LAYERS TECHNOLOGIES : L01 + RLC06X

✓ One thick Cu layer 

✓ MIM capacitors (70pF – 1nF / mm²)

✓ Resistor layer

✓ Wirebonding / flipchip bumping

✓ Two thick Cu layers

✓ MIM capacitors (29pF – 2nF / mm²)

✓ High Q capacitor option

✓ Resistor layer

✓ Wirebonding / flipchip bumping



Packaging capability
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HRSi or Glass

CSPG

350 µm Thickness

CSPG w/o bumps

125 µm Thickness

HRSi or Glass

HRSi or Glass

Wirebonding

125 µm Thickness

HRSi or Glass

CSP µbumping

230 µm Thickness

Side view

Pad view

Automotive Grade Qualification Available 

Package for Standalone 

Assembly

Package for Integration into 

Module



Product Portfolio



Band Pass Filter for 5GHz
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Filters for 5G NR Band N77
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IPD die-size: 2.03 x 1.16mm

Z-height: 0.23mm
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IPD die-size: 1.6x0.8mm

Z-height: 0.25mm

Filters for 5G NR Band N79
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LB path 

- IL 1dB (2.4-2.5GHz)

- Attenuation 40dB

HB path

- IL 0.5dB (4.9-5.9 GHz)

- Attenuation 40dB

Die size 1.6 x 0.8 mm²

Z-height: 0.3mm

LB path 

- IL 2.4dB (1.8-2.05GHz)

- Attenuation 20dB

HB path

- IL 2dB (2.3-2.69 GHz)

- Attenuation 17dB

Die size: 1.2 x 1.8 mm²

Z-height: 0.3mm

Diplexers for 2.5 / 5GHz 



Filters for Low Band GSM 800-900
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Specifications

Die-size < 1mm²



Filters for GSM 1800-1900
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Specifications

Die-size < 0.7mm²



• 50Ohm IN 100Ohm OUT

• Low Insertion Loss / Low phase imbalance

• Harmonic rejection:

• 880-960MHz >40dB

• 1.7-1.9GHz 22dB

• 3.8 – 4.8GHz >30dB

• Automotive Grade QFN package

2.3GHz Band Pass filter for Satellite Radio
automotive grade
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RF receiver for 

satellite radio

Tuner FE



Sub-GHz, Bluetooth® LE and Wi-Fi Product overview
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Sub-GHz, Bluetooth® LE and Wi-Fi Product overview
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Benefits
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Benefits for IPD 
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Better Performance (especially at sub 

6GHz 5G freq) from high Q & low loss
Better Performance (especially at sub 6GHz 
5G freq) from high Q & low loss

Higher level of integration, small form factor, 
PCB space savings

Overall system level cost saving - SMT + 
reliability + BOM cost down



• IPD for sub 6GHz bands, V2X and mmWave

• Mature technology on HRSi / Glass with Cu layers and MIM capacitors

• Multiple packaging options available: WLCSP and bare-die 

• Wide range of IPDs already shipping: Filters, Diplexers, xformers etc.

• Integration of RF passives for performance and space optimization

Conclusion
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