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mIMS Introduction of IPD

* Integrated Passive Device

— Thin film process
— High metal conductivity, high substrate resistivity
— Thin film resistor, MIM capacitor, through substrate via, magnetic material...

* |[PD advantages

— Small size, low profile, integration friendly, great consistency, low cost
— Size and cost reduction for hand-held, wearable applications

S — - « "W Discrete devices
) ad T on PCB
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onIMS IPD Applications
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IPD Foundries
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o IMS . @
e |PD 1.0: HRSi IPD Process

* Thin film process

— MIM cap with CVD / repptons
dielectric

— Ultra thick copper with

Damascene process

— Optional Thin film resistor

Mostly HRSI — |BM

— Stable and efficient mass e e Ea.
production

Inductor2 _Oxide
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SIS IPD 2.0: Solenoids by TGV

Q improvement >50%
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S0 IMS IPD for N77 & N79

e N77 & N79 Ry R —
— Wide bandwidth, Higher freq. ;u:Hq! WaVe
— Difficult for acoustic filters "3 —) ——

3300-3800MHz

— Right for IPD

 IPDvs. LTCC for N77 & N79
— Lower profile

— Better consistency
— More for integration \
— evolving process -
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Xpeedic . TGV 1005 vs 2D 1005

£ 7 10

TGV 1005 HRSI 1005

20% better IL while 10% better Rejection
__Item | Freg.(MHz) | IPD 1005 | TGV 1005 | Comparison _

TGV 1005 vs. 2D 1005

)
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Magnitude (dB)

IL(dB) 3300~4200 1.3 10.3
RL(dB) 3300~4200 20 20 -301
1710~1850 42 45 1‘3
2400~2500 30 32 M2
2620~2690 33 35 M2 -401
RJ. (dB) 5150~5850 27 29 M2
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6600~8400 32 33 ™ 0. 5 ; . a - 5 1
9900~12600 31 35 ™4 Freq(GHz)
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o IMS Matching Filter for N77 -
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Same 1005 size IPD, but with matching integrated
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MIMS Hybrid for N77
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 All-in-one typically
— Balun + Matching +

Filter...
e Balun &

— Wire-bonding / Flip-chip sl Matching &  Filter
Power supply

O

* High integrity, low profile

 BOM reduction for loT
module an IPD loT Die
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« Usually unknown impedance
— Initial impedance from discrete component design

— Design coverage for impedance uncertainty

« Usually no specific passive specification
— Co-design & Co-simulation
— Trade-off between key system requirements
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A Typical Device

—_CESIT"'L:\—ORXOUT
+ IPD vs. SMT T i
. . o J_ml E"I—[\_IJ. '_I_T:'l J- Balun | [TXN ]

— 2xsize reduction o Fop Far Far {4l qee L,

— 1.5xheight reduction

— Dozens —1, device qty. for
BOM

SMT Size: 3.4mmX1.6mm X0.35mm

IPD Size:2.44mmX1.17mm X0.15mm
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* Constant need for passive integration

* Process evolves for greater performance

* |PD gets into more modules for 5G NR and loT front-ends
* All-passive-in-one adopted for more RF front ends

* Co-design / simulation helps complex integration
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