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= Background, Motivation
= L-2L De-embedding
= Conventional PAD models

= Proposed 3 parameters PAD model
- Transmission Line
- 1-stage Amplifier

= Conclusion
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W\ s
SIRF Motivation

60GHz Gbps wireless communication

IEEE 802.11ad specification a
B 57.24GHz - 65.88 GHz ,@ >
B 2.16GHz/ch x 4ch =
B 10.56Gbps/ch in 64QAM i

64QAM x 4 channles x 8MIMO = 300Gbps
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SIRF 60GHz CMOS Transceiver

Data rate : 28Gbps X BB in
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[1] K. Okada, et al.,
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VW TL Structure

2.5um 6.25um 2.5um 7.25um M1-M8. ™ M9

c 7.25um

S| Mo |< Sle 2.5um>

™)

” 1ym 6.25um

é§ ' A 15um 3
M8
3.875um
T T T
¢ IEEE é?rtcr:]iIg?:\C?JFMsi/esttigr?w;nzosiIécggnM&r;th,hiccAIntegrated 7Y\ EMB Slide 6


http://www.radiowirelessweek.org/
http://www.radiowirelessweek.org/

SIRE De-embedding

DUT

Contact Pad

= Measurement results include PAD, TL.
= These components should be removed.
= De-embedding is the first step.

= Affect to modeling of all components.
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W\
=B L-2L Method
length = L length = 2L

< >

T spap = Tipap TL Treap Ty pap = Tipap ToL Treab
(T, =T.9)

1 —
TL+PAD T2L+PAD TL+PAD — TLPAD TRPAD
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W\
SIRE Problems

T pap Trpap IS SYymmetric because TL Is symmetric.
> T11=To, T1= Ty
=» Only 2 parameters can be obtained.

T pap » Trpap @re not symmetric.
3 parameter model should be needed.

ldeal model
2 )

TLPADTRPAD
Zs ZsZ ZsZ Zs
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AAAY Problems
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W\ Problems

SIRF
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W\ Problems

SIRF
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1R Problems
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= Capacitance of PAD affects to impedance.

= Capacitance is because of top-metal to
ground.

= It should be constant in high frequency.
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;\{I\:ﬁ’: Proposed PAD Model
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It Is impossible to get 3 parameter from L-2L.

Set “k” to be the PAD capacitance constant.
(In this time, k=0.4)
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g{,\:\,/,\’: De-embedding Results of TL
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Simulation Comparison
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SIRE Conclusion

= L-2L de-embedding based on
3-parameter PAD model is proposed.

= According to the characteristic
impedance of TL, the TL is de-embedded
correctly.

= Simulation and measurement results are
matched well.

—>An accurate model in mm-W is realized.
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SIRF

Thank you for your attention!
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