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VPC Structure of MPI
O MPI INT VPC Structure (Side view)
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VPC Structure of MPI

view)

MPI RF PH
(use 3mil Flat tip Needle)

INT Patent Issued

RFPH Patent Issued
WW/
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VPC Structure of MPI
O VPC Needle Structure ( Dummy Tuning )

MPI applies dummy needles for 50 ohm impedance
matching on VPC PH.

.« === Dummy

ﬁﬂ i I]
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VPC Structure of MPI
O MPI INT VPC Structure — Matching tooling

RF matching tooling

MPI Patent Pending
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VPC Structure of MPI
0 MPI INT VPC Structure

RF matching tooling tester side view
o '

|
|
|
|
\ 4

|
|
|
|
\4

Component (0402)

Saving the engineering time from
1-hour to 10-mins in clean room !
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RF Simulation and Modeling

For RF application, the electrical simulation or
modeling of each element is very important for
Impedance matching and power optimization.

Modeling Elements:

a. The Matching Network and Tooling
b. RF trace on PCB

c. The Effects of Through Vias

d. RF PH

e. Chip Impedance

June 6to 9, 2010 IEEE SW Test Workshop




VPC Structure of MPI
O MPI INT VPC Structure (Side view)

Wafer Side

| SMP Connector

Matching Network and Tooling
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RF Simulation and Modeling
O MPI INT VPC Structure (Side view)

e. Chip Impedance

_ — —= d.RFPHand Dummy Needle

b. RF Trace on PCB

\
\

a. Matching Network
and Tooling
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RF Simulation and Modeling

 Simulation of PCB Traces with Matching tooling

Matching tooling bandwidth is up to 6 GHz

~—
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ke
L
L
o
L
=
m
1

N
o

-0

IEEE SW Test Workshop




RF Simulation and Modeling

e Simulation of PCB Traces with Via holes

RF trace bandwidth is up to 6 GHz
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Frequency (GHz)

June 6to 9, 2010 IEEE SW Test Workshop




RF Simulation and Modeling

 Simulation of Vias, coaxial Vias (1)
The inductance effects on a through via.

BW = 2.3 GHz
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o
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RF Simulation and Modeling
 Simulation of Vias, coaxial Vias (2)

Coaxial via improves the bandwidth to 4.5 GHz
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RF Simulation and Modeling
« Simulation of Vias, coaxial Vias (3)

Optlmlzatlon of coaxial vias could remove the resonant frequency.
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RF Simulation and Modeling

 Simulation of Signal and Dummy Needles

The bandwidth characteristic of MPI vertical PH structure.

q=3¥305Hz
dB(S( 1, Th-10.259

m2 L]
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RF Simulation and Modeling
o Simulation of Total RF Path

RF bandwidth of total transmission paths is about 2.6 GHz

BW=2.6 GHz
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Performance on 4-DUTs RF VPC
O MPI INT VPC Photo

: Bluetooth Application
'\ Band: 2400~2500 MHz

(Tester side view)
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Performance on 4-DUTs RF VPC
O MPI INT VPC Photo

(Wafer side view)
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Performance on 4-DUTs RF VPC

Impedance Measurement Using ENA

Prober

RF matching tooling
June 6to 9, 2010 IEEE SW Test Workshop 20




RF Simulation and Modeling

Performance of each site using 50 ohm test board.

Measured SITE #0~3 vs Simulated
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Performance on 4-DUTs RF VPC

Power Measurement Using EXA

RF matching tooling
June 6to 9, 2010 IEEE SW Test Workshop 22




Performance on 4-DUTs RF VPC

« Power level of Contacting the Bluetooth Chip

Is there room for power level improvement ?

M 2.442 GHz

Center 3.505 GHz Span 6.990 GHz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 11.7 ms (1001 pts)

STATUS
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Performance on 4-DUTs RF VPC

« The Frequency Characteristic

Poor return loss due to the realistic IC impedance

SITE#0~3 (50Q Load) SITE # 0~3 ( Chip Load)

- ""‘\-\___

S-parameters (dB)
S-parameters (dB)

] Poor matching between
26— 2.4 ~25GHz

I I I I I I I I I
00 0§ 10 15 20 25 3.0 35 40 45 50

Frequency (GHz)

Contacting RF chip
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Performance on 4-DUTs RF VPC

« The Frequency Characteristic (after re-matching)

SITE#0, Chip Load SITE# 1, Chip Load

m1i7 - m1i7
freq=2.400GHz ) freq=2.400GHz

dB(S(11,11))=-23 566 _ dB(S(11,11))=-25.052

freq, GHz

Contacting RF chip
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Performance on 4-DUTs RF VPC

« The Frequency Characteristic (after re-matching)

SITE# 2, Chip Load SITE # 3, Chip Load

( - m17

freq=2.400GHz i freq=2.400GHz
dB(S(11,11))=-25.165 ] ¥ dB(S5(11,11))=-20.799

Contacting RF chip
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Performance on 4-DUTs RF VPC

e Power Level for All DUTs

SITE#0 SITE#1

T kgilent Spectrum Analyror - Swepl SA =% "l kgilent Spoctum Analyser - Swep Sk

Marker 1 2.442520000000 GHz
er Input: RF = llPrmJI:lFI.m o mﬁ"ﬁ:‘“ 2 s Input: RF PHO:Fast 1  Trig Free Run

is
10 i Ref 0.00 dBm == 7_54 d B m {0aBidiy  Ref 0.00 dBm
Log — Log

O TF o [ | 2 AT AT
Avg Type: Lag-Pur TRaL 5 & Via A4 Ti H Avg Type: Log-Pwr

FGaln:low — Amen: 10 dB

<4

Center 3.505 GHz Span 6.990 GHz Center 3.505 GHz Span 6.990 GHz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 11.7 ms (1001 pis) Res BW 3.0 MHz VEW 3.0 MHz Sweep 11.7 ms (1001 pts)

4 start FfEme T et St e | ew Rakder
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Performance on 4-DUTs RF VPC

e Power Level for All DUTs

SITE#?2 SITE#3

TlAgilent Spectium Anabyrer - Swepl S&
T RS T PR MOy DL Y0

TGN ALTD 2040 E TEATE =TT R 3 =
g T Log-cher - LR arker 1 2.442520000000 GHz | Aug Type: Log-Pur wALE

PHO: Fast 50 Trig: Free Run
i LR

— Trig: Free Run TPE Pl
Amen: 10 4B -

input: RF FNO: Fast b

FiGatiel ora Aren: 10 dB

Ref 0.00 dBm ,—’—— 785 dBm 0dsidly  Ref 0.00 dBm __—‘— 741 dB

— = -

|

Center 3.505 GHz Span 6.990 GHz Center 3.505 GHz Span 6.990
Res BW 3.0 MHz VBW 3.0 MHz Sweep 11.7 ms (1001 pts) Res BW 3.0 MHz VBW 3.0 MHz Sweep 11.7 ms (1001 p
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Performance on 4-DUTs RF VPC

e Power Level for All DUTs

$S11@2.45 G Bandwidth

The measured results depict the power loss of total
RF signal path is around 1.5 dB , and the bandwidth
characteristic could satisfy the Bluetooth (BT)
application at 2.4 GHz .
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Summary

 Further improvement of VPC RF bandwidth.

= Upgrade BW from 3 GHz to 5 GHz

e 8-DUT RF Vertical Probe Card

= 2011 8-DUTSs release.

Elﬂ i’/
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Thank you very much..
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