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Design Rules for Prevention of Molding Defects in Semiconductor Packages

Af & 28 8

Il TANAKA Toru B HADAME Yasuaki

ESERERERPTIZIILRED/NILICEN, MCP (Multi Chip Package) XEVICIIABE(L, Btltek, RO
FREAKRDOSNTND, MCPXEVIE, 1I—H—DRRICEDLETRALREERT NS A&ERT /8, N\vr—IEE
IEHTHERICHD. BRETEIAN/NNYTF—2%8 0\ — KA1 LTEETS7-HI121%, DFM (Design for Manu-

facturability) ZZRBLU=REEITOVEDNDH S,

Rl NT—URFHEBDPIRRTAY, RY, T1YERGEDE—IRNRMEZEFFICRIETES, REV IV ZBEL
feo THICKY), FEDRRVZRSURRDEZM LI EDIET, ARBEREEPTIEDNTEL,

There is increasing demand for higher capacity and performance as well as thinner package size for multi-chip package (MCP) memory products

in order to downsize handheld devices, such as cellular phones and PCs, as well as digital home appliances.

Due to the application of MCPs to var-

ious types of semiconductor devices according to users’ requirements, the package structures of MCPs have become complicated.  The utilization
of design for manufacturability (DFM) in the processes of MCP memory packages has therefore become essential for the production of high-quality

and low-cost packages with a short lead-time.

Toshiba has developed design rules for package designers in order to prevent molding defects of MCP packages including voids, warps, and wire

sweeps.  Using these design rules, we have succeeded in reducing retrogression of the design process and expanding the types of MCP packages
developed.
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PSRAM : Pseudo Static RAM
SDRAM : Synchronous DRAM
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Structure of MCP memory
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Transfer molding
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System configuration of design rules for prevention of molding defects

BEHER
‘ Cr

FEHEIHRAS

GE1) BBMBAEGL MATHEVOZABRML, TOEEMBAZRIS
BEERICHERIENLT B

FBENY T —DDE—IVNRBERSIERETIL—IL

3.1.2 EKETABIL Fy7EICRETANREETS
ANZALERAIRT, FYETANICEIRZEATS L,
FT@QDINTF v T LONT X v THEF v TTHY OF
Fx v TEOMIITE TADORER DAL, I, (DD X128
JEA3F v 7 EICHECTASNBENIT v ORI IFHETAS
NHHG, $hbbIT7 Ny THRAETDH, RRIICIX(C)
DINZE=NVRENTITIT v T3NS %50, T
T TEORLENGZWEGAIIRLTALLTHE S,

KIECTAPIEZRFIV =V T, B Ial—YarsE—
VREHFEERIC Lo T, RETAICHGTA%FHEEZ F v ¥
T4n1nf’?°-3'-/7 Pt hofithl, ZRSoErH5EF

)R T VRN E IR HE TELLHIILT WA,

31




Ll Fv7

’\@\m (&) Fy T LEFVTAIOBIC
HCHOBREEHFA

C— A 1

®OEW
977
~N N N (b) FYTRAVHEICTTAZN
I7NSVT
e e e (©) E—IRENTIZIIY L
O 1O 10O INELBBH, DELEREN
I T BAUKETALLTRE
KETA

K4, FYTERETADREADZXL — VA7 7B DR
FECADIEANZALTHD b it Il Lo THARMIT R 2D,

Mechanism of void occurrence

B, EBEOBGTIZF v 72 E L 2 W0 ORI M
THY, TONRFY—y ORI KREL D, FiV—VTIE, £
NEDOBIRTRTEEZEEBLCEHRA T LIIWEETH D, #
MERTEIROY AL, TNV EHMAL T2 LTHE LR T
L7

3.1.3 RYBHIE BHEE—IV BT LSRR S
DINENT= N r —DITE— /S, WHESNDIZONTRY A
KL%, ZORDIE, E—IVFEIRR K, Fv 7R MK
WO FENHE R DSR2 D 2 LIk THAET S,

KO BAEDAH AL %RBITR T BIROTTANET
LW Tl FZNGHE L TB 5T, BRSE&EMA Tk 35L&
TALIG DS AT 5. 2D, ERP LI SN TRIRIC
RHETOMIZ, FTIAEBRE (Tg) B8R 5 MK
B (a2, al) TGS D, —H, EWEF v 7, £C

AR DREALUNHE
HiREF v 7 OEUTHE

T AR D BN

i ‘
=8 Te FCARE
- (180°C)

B5 RYRBEDADZZL — KYiE, wHBEETOBN, K, RO
F o TOF LR RO ENDPHAL B
Mechanism of warp occurrence
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X-ray photograph of wire sweeps
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Molding die for measuring resin viscosity during flow in narrow gap
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