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Abstract

We experimented on memory multichip modules to increase the packing density of memory
devices and to improve their electrical characteristics. A 128K x8bit SRAM module was made of
four 32K % 8bit SRAM memory chips. The memory multichip module was constructed on a low—cost
double sided PCB(printed circuit board) substrate. In the process of fabricating a multichip module.
we focused on the improvement of its electrical characteristics. volume, and weight by employing
bare memory chips. The characteristics of the bare chip module was compared with that of the
module with four packaged chips. We conducted circuit routing with a PCAD program. and found
the followings: the routed area for the module with bare memory chips reduced to a quarter of that
area for the module with packaged memory chips. 1/8 in volume. 1/5 in weight. Signal
transmission delay times calculated by using transmission line model was reduced from 0.8 nsec to
0.4 nsec only on the module board, but the coupling coefficient was not changed. Thus,
we realized that the electrical characteristics of multichip packages on PCB board be
improved greatly when using bare memory chips.
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Fig. 9. A variation of coupling constant
about coupled strip line with line
width 250 # m. line thickness 35 ¢
m. line pitch 750 # m. dielectric
thickness 800 # m and dielectric
constant 4.7.
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ssex 128K x Bbit SHAM Moduie Test ssew
¥rite #address==7f{f ##data==11
Read #faddress==7{ff ##data==l]
#8address==71{f ##Mrite/Read (K!
Data Read/Write: 0K = 0, ERROR = X
address
¢ 00O0O0O0O0OODOOOCOO0OCODO0O0OCO0CO0O0 0-13
00 0000O0GOGO0CO0OO0COOQO0O0OO0O0O0GC 20-39
000O0O0O0COOCO0O0CO0O0OO0O0OGODOOO0 40-59
0 0CO0DO0O0ODO0CO0OOO0O0OOOOOOCOOOCOO0 60-79
¢ 0000O0CO0O0CO0OCODO0OOCOCOO0OOCOTOCO 10,740-10, 759
0O 0O0O0O0DO0CDODOOODOCOOOCO0O0OOQODOO0OO 10,760-10, 779
0 0000O0O0OOCGCDODOO0OCODOOCOOOCOO 10, 780-10. 799
0 000D0O0DODO0OOQOO00O0O0ODO0DO0CO0OO0OO0OGCO 10, 800-10, 819
0 0000O0OCODODO0O0O0O0OO0O0O0O0O0 O O 131,004-131,023
0O 000O0OOOGOOOOCOOCOO0O0O0O0 0 0 131,024-131,043
00 00D0DO0ODO0O0OO0D0DO0O0O0OOO0O0O0 C 0 131,044-131.063
0 000D0DCOO 131, 064-131, 071

Chipl ~ Chip4 -- 100

a3 10, A Ald 23
Fig. 10. Function test result.
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