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Prediction of Stress-Induced Characteristic Changes for Small-scale Analog IC
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ABSTRACT
Stress—induced parametric changes during the resin-molded packaging of a small-scale integrated
circuit (IC), which is smaller than 1.0 mm?, have been evaluated by a new methodology with specially
designed test chips. Multiple test chips with different resistor locations have been fabricated, measured by
die—to—die correspondence and one contour plot was reproduced from all of the measurement results.
This paper shows distributions of parametric change for the small scale ICs. In addition, a new method for

evaluating the circuit performance change due to stress—induced parametric changes is presented.

* BTTF AL RA V= —  BARBRTEE
Process Development Department, Electronic Devices Company
wx BT NA A o= — BURBIFEEE

Product & Technology Development Department, Electronic Devices Company

Ricoh Technical Report No.34 54 DECEMBER, 2008



I1.E%tﬁw

IO R e 0 B LUV RIERIZEEW,
ZHAUTHOW SN D BB A3 IR LS R S sk
FEFREMEIE (Integrated Circuit : LA FIC) & Z D4 T
F2Ru. MR &[RRI SR EE b~ DBk b & <,
VX, T ZICOYMKSEZ D D Z &R T
YXEMMAD I ENZ ZHFEDOT AL ZABFFEORKE 72
HAtafE & 72> T .

[COEXFFED EMREELZAET 51 2O%ERE & LT
E—IV KRRy =V U T TR O R BN 2T &
D, ZAUTHEZRRE O K 2 WA OFE Rk R
THALIGEZE - L, ZOREE, ICEREIEMS
BAETHZENRRTHD., ZOBHTLDEET V%)
RCEHT A ADOEKRFEITZE(LL, RS L TH
%%ﬁ%ﬂy&%V/ﬁlﬁﬁ%kafémnm

W ORIFEEREHT Y = R ThllH L 72SPICE/ Y 7
A—EZVEHNTND DT OREEENTIZEE SN T
AYZI%

oz 13 BTGB O 72\ 1 I A i O /NRIC D
HNIS R EEZBRT Lz, £72, Zofiz A
TE—IV Ry — 0 7 TR TA U D ERIS R
DRIFEFEHEBN 2 A LT TG T 5.

IZ.EW

211 FAMFYVT

L RIOFHECTHW=T A N T v 7 O % Fig LR
T TARNF Y AIIVRIC L F—OFIKR, [Fl— 08t
w6 (Bonding Pad) #ffix T\ 5. ZIUTFEEED/N
RIICTH U B BIG R K O R 5B 2 T & 5721 1E
MECRHIT 2720 TH 5.

/NTCIE 2003 D 7 < il Z 131530 Toam A i D /N
ICTIRRFERDM D LW, Lo T & lal U145
TERLEZT A F o 71203, IStz S (v
TYHFUAY ) BRI L TE RV, SFD, 20
F v TET TIINEICO T v 7RO BT DT O
NT—H w5 Z LT TERN

__— Bonding pad

[

| Patterned aluminium

Si single crystal
(100) plane

>~ P-type piezoresistor
(DUT)

N
] =1

&

<1.0 mm (san'1e size as production IC)

Fig.1 Test Chip.

F v TREOEBDIS T — 2 T 5729
FxIZLL T3 OO T RET A T v TV IALT.

Wz, P VIRBAONEE H O DO 2 -1
DT A NFy TERFERHIEHR L, 2 TOHER~REEZ1>
DF v FEENIZFERHCRTT 2, &) FEEZHRM
Lic. ZOHEEZHNWD Z & T RE S iz
BICIZDOWT S, F v TN ORI EMER 2 BRI
D ENAREIZ o7 (Fig2) .

[]

(]

)

]
[
[

]

Fig.2  principle of the multi point measurements

utilizing the test chips.
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1% (4 point Kelvin resistance measurement method® )
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Fig.3 outline of a piezo sensor cell.
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Fig.7  stress-induced resistance change results of

102 packages of the test chip.
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Table 1
Chip size 0.5 x 0.5 mm? 0.8 x 0.7 mm?
N of sensor 20 17
Package A Figure 8 Figure 9
Package B — Figure 10
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Fig.8 contour plot of parametric change for 0.5x0.5
mm Si chip resin-molded with package A.
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Fig.9 contour plot of parametric change for 0.8x0.7
mm Si chip resin-molded with package A.
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Fig.10 contour plot of parametric change for 0.8x0.7

mm Si chip resin-molded with package B.
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Fig.11 Experimental circuit
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Fig.12 Simulation results.
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