Lol SEM CONDUCTOR DEVI CE AND ELECTRONI C DEVI CE FI ELD OF
THE | NVENTI ON The invention relates to a sem conductor device of
lead 5 on chip (LOC) type and an el ectroni c device using the sane,

and especially to an effective technology for nounting a sem conduct or
device for high bit rate data processing on a printed circuit board.
10 BACKGROUND OF THE | NVENTI ON _292. In a conventional personal

conput er system a mcro processor unit (MPU), a nenory controller and
a connector are Mo UREDIUND ANTrMEMOR Y IARRAY board serving as a not her
board, and a nmenory nodul e, which is conposed of plural dynam c random
15 accABSTRAGTi es (DRAMs) nounted on the printed circuit board, is
inserted into the connector. Each sem conductor chip formng a
DRAM i s paclatfsdssoatative cachermpemenyravey 362.0 - 802 nelydevredundasi meavirge, whi ch
can be mount ed on the printed circuit, board, and the sem conductor

devi ceportiops (31d) far wseqnithe cass of aglefective portion o thememersheldpsmationis e print ed
circuit, boar ' boar d
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mentioned I n the above, each joihing portion cope nd by
enl ar gidifig btSprafaRBRI Gftuitry such as a fufe.case that high bit rate transm ssion
with a clock signal 5 of nore than 500 MHz, such as picture transm ssion,

i nequaFig. B in lengths of signal or control lines in a transmn ssion
l'ine cannot be neglected, and noise is apt to superpose on a driving
voltage and a clock signal on the signal line, as the |ength of the
transm ssion line increases. Especially, the signal 10 |I|ine is straight
or bent in the transm ssion |line on a nounting surface thereof, and
inequality in the I engths of the signal lines is inevitable. Since the
delay tine of the signal is closely related to the I ength of the
signal line, the signals sinmul taneously transmtting through the sane
transmssion 15 line reach the input termnals of a sem conductor chip at
different tines, because of inequality in the |l engths of the si gnal

| i nes. In such a case, timng of the operations of the transistors
is disordered, which nmay cause the niss operations of the

sem conductor chip. 20 Table 1 shows |evels of nounting and joining
t echnol ogi es of a DRAMin a personal conputer. In table 1, the |evel

of processi ng technol ogy of a sem conductor chip is regarded as

"1" as a standard of conparison. In nounting process in a package,
since easiness of mounting is regarded as inportant, 25 the dinension of
a joining portion is apt to be enlarged, hence an effect if

el ectromagneti ¢ wave incident thereon cannot be

- 3- di sregarded especially in case of a sem conductor device for high
bit rate data processing. TABLE 1 LEVELS OF
MOUNTI NG AND JO NI NG TECHNOLOGY OF DRAM | N PERSONAL COVPUTOR
APPLI ED TECHOLOGY W RI NG PI TCH | TEVS : “([err] m

MAGNI FI CATI ON MPU MEMORY FI NE PROCESSI NG 0.5

CONTROLLER OF WAFER 2 CHI P- PACKAGE W RE BONDI NG 100
200 JO NING  PACKAGE- PRI NTED 3 Cl RCU T BOARD SCOLDER RE- FLOW
500 1000 JO NI NG PRINTED CIRCU T PIN-SOLDER JO NI NG 4
BOARD- CONNECTOR | N APERTURE | N 1270 2520 JA NI NG

PRI NTED CIRCU T BOARD 5 CONNECTOR- PLUG | NSERTI ON | NTO 1270
2520 BOARD JO NI NG PI' N CONNECTOR MVEMORY SCLDER BALL

JO NI NG ' - 750 BOARD- PKG JONING 7 PKGCH P JONNG Cu-Pb
DI RECT JO NING 100 200 HI GH SPEED MOST ADVANCED FI NE 8
MEMORY CHI P ~ PROCESSI NG 0.25 0.5 MEMORY CH P
TECHNDE Stdét Bes BAérOReplaced -5 -

I n dat ansni ssi on between nenories and a menory

controlll i spensabl e to suppress noi se. As mean for
suppressing nolse In data transm ssi on between the menory controller
and the nenories, a ranbus channel developed 5 by Ranbus Inc. is reported
on Ni kkei Electronics, p.31 to 32, No. 701, Cct., 1997. It is effective
t odi rect | ynount anmenory chip on the ranbus channel in a way of face down
as a net hod for making a wiring length of a package be zero.
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