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Overview
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X-sectional Image

Wafer Side Stiffener Light source /
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PH25 — 150 Probe Head MEMS Springs

Tester Side Stiffener

MEMS Springs on Window MLC(Multi Layer Ceramics) & PCB
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CIS(CMOS Image Sensor) Probe Card History

FFI MEMS CIS Probe Card since 2006

2005 2010 2015 20‘20
CIS Wafer Test Parallel I/0 D-PHY C-PHY
~100MHz L 800Mbps 1.2Gbps 2.4Gbps ~ 5.7Gbps
CIS Resolution 1.3Mp 3Mp 8Mp 12Mp 16Mp 20Mp

CISDIN—TXFTIE, (X RIEDEZEFIZEL T SHEDHY, BHhdT70—T
HA—FDEFEHDEREAFELT=,

DE]D I EIEEDEE T, AR Z(LC-PHY DT /VA R, DI/N—TXFTlE
D-PHY CTX,ESATIVFET,

C-PHY TD DI N—T XN TTO—TH—FEIETDEFZEDH TFET,
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MIPIRR #8422

MIPIIRHE (XIEEE L IR B EEMIPI AlliancehY
KEL-HEEBEBNOT—MRIERIET.
D-PHY, M-PHY, C-PHY®D 3D NIEERENH
Y, RE—EBICCasTERASh TWSD (L,
D-PHYMNSC-PHYABITENTETLVET,
SEIICASTEHNTLVDD-PHYEC-PHYIZ
DWNVTREHEICERBALV-LET,

Multimedia

Specification
| Framework

Chip-to-Chip
Inter Process
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D-PHYD{EB1{m1%E

o0yl L—2T—8L—2(1~4) TIL—NIREDEERTEAIATIVET, %
L— Nt T EDLE DG EEEE IS TNET , 1L —>24/=YRA2.5Gbps =1L T
WFET,

Clock )?( >:< X X X X X X X X
F—a—L—21 _ XX X_X X XXX
Fs-L—2 X XX XX XX

MIPHE BB 7 /F R =E WL—Nbps) =(2x tniEZHE)
D-PHY D 1n & Z)F/(F1bit/Ul (Unit Interval)
3Gbps T/L1.5GHz
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C-PHYDEB{EE

Embedded clock ZIRBLI=CEIZEY, 200 —2 D ESREHD T —R—>DAT, 1L—>
(X3 DISE#R (Line A, Line B, Line C) TIERSEAL TLVET, 155/% FEDLS/ZHigh, Middle, Low
D3 DDEF55 ., ABCIFENFNELBIEELYFET , B15HIFA-B, B-C, C-ADEEEEFDK
Y#d, F7/-, Strong 1, Weak 1, Strong 0, Weak 0LV IADDIEFLEFE T, 1L—>E/-YRX
5.7Gbps [ZXTI L TWVET, m£i)FEI£16/7 (2.28 )bit/UI

{51

EIEIES High (3/4V) High-Low=Strong 1

/ y \% ; High-Middle —Weak1
Line A Mmiddle (1/2V) . | | Middle-High = Weak 0
Line B y /K )(\ X X Middle-Low = Weak 1
Line C | Low (1/4V) . ! ! E E

Low-High = Strong 0

- ! , , , Low-Middle= Weak 0
REES (EHRER) ! !
Strong 1:==== = e ———e LV N =y
Weak 1---------- /\ e
A-B Zero Crossing---—--———- N S . W | A ]
B-C Weak 0 | | | |
cA . S B ) W S
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D-PHY High Speed Probe Card Experience 1

Performance Board

=

Larger
Diameter
Lens
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_.J Lens Module E\ PCB
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7 Larger Hole

Light Source
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Longer Trace
Length

Large Loss

Require

Low Loss
Technology

(PCB, Probe Head)

COMP/\SS

10



D-PHY High Speed Probe Card E

Xperience 2

Variety of Improvements implemented on D-PHY CIS Probe Card

CISDEBETRANMN S ELIHFRALHE
- BRETFIE

— EfRDmEIL

— AVE—&FRavkO—)L

— MIPHEBIRDECIR EIE

o ER#4
— I3V YEIR. PCBA, /13— R—H—D&xiEIt

Summary
3Gbps Achieved

*Probe card loss (Sdd21)
= Probe card loss was less than -2.6dB @1.5GHz

*Eye Pattern
= Eye Height was more than 190mV @ 3Gbps
= Jitter was shorter than 25psec regardless of the signal speed

3Gbps achieved with optimized FormFactor Design rules
and high performance PCB material HE-679G(S)

D-PHY B 15 TD3.0Gbps [ AT GEL T O— T H—RIZ4> THYET,
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Signal Integrity to Power Integrity

CSAZ7O—Jh—FTlE. {§5 MHE (Signal Integrity/SI)IZINA T,
BB E (Power Integrity/PI) D ER A GELIEH>TETLET,

E=&L T,

- N(RE—F1E

- EV9IILEYFDHME

c BAFIVILUD DX

s TINMAD /A XREDHEAL
« TANEB D ZHRIE

CISIH7O0—H—FRATDERERBEZR LT ELEZRIYAANTIVET,
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Power Integrity Simulation

PIOREFIZMITT

- TO—TH—F DEER)GE P EHEEDET/LIE
KB 7h: NS -
LE, 31l —2a b EEEETIET,

ue

No GND resonance found Power Via and Plane (VDD12) LC resonance

§ FormEacTon
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Power Integrity Improvement 1

B - BRAVE—F U ADREEE—VRH

SP4.U1_VDD2
SP4.U1_VDD1
SP4.U1_VDD
SP4.U1_VDD2
SP4.U1_VDD1
SP4.U1_VDD
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B2 - R—RASALA4E—F O ZADIERE

L. 4E1
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SP4.UT_VDD3
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SP4.U1_VDD1
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FO—TH—F DR+ EHES L ELEDEHIL PIDXEEFT>TNET
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Pl Measurement and Correlation with Simulation

PIDRIERMDIEILE, L2alb—av EDHEE
—MREIIZIF, 3L —>3 > DIFREEINEIZIE T EEHECET
TO—Th—FDERFEDEINELITL, HHEERELIIZEL TLFET,

@ RF Data Viewer - Un

Report  nstument  Tools  Window Help
e D 5 E
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Simulation & VNA Measurement Correlation

= Black line; VNA measurement data

* Confirmed most of impedance peaks match each other.
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Pl Simulation to Design Feedback Cycle

ERSNLHIERBFENKYBEICESE, BRHERLPIVZAL—2a3V DRYIRLN
RETBHLIZOENRVET , TNERIBET H-HICTHRLILEFHNZITOTVET,
« U2 aL—Iav ETYVSDEERL
« PIZEET H/N\TA—2DNETE
— INANRAVTUYOFEE., BRE. BRYEIL

- BES/LORYEL. B, BEIE f\ f\

— BRIAV.T5VFEBDOMER Customer Des|gn
- MLC. PCBTO &= Data Modification 0 Slmulatlon
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COMP/\SS 16



Future Improvement — Probe Card to Test System

CHNETR. BERETO—TH—FEETORERTNETLL -,

bl TRE—, TA—N—  TA—THh—FOIXTLELTOHELNEREH
SRRENFEINZET,

EDORECHANZLALLBRELLELET,

Tester

Probe Card

UD

1

Prober 1

COMP/\SS 17



Thank You!

For questions, please contact:
Minoru Mikami
Formfactor Inc.

mmikami@formfactor.com
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