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| AGENDA

= Chip Logic
= Chip Packaging

= Memory Expansion
— word-length expansion
— word-capacity expansion
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Chip Logic

Semiconductor memory comes in packaged chips
Each chip contains an array of memory cells.

One of the key design issues is the number of bits of data

that may be read/written at a time

Memory chip organization with a DRAM
organization

like ROM



| Chip Logic
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Figure 5.3 Typical 16 Megabit DRAM (4M x 4)
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| Chip Packaging

A19 —>] | 32
Al6 —>{] 2 A 31
Al5 —>{]3 30
Al2 —>[|4 29
A7 —>{]5 28
A6 —>| 6 27
A5 —>{]7 26
A4 —>| 8 25
A3 —>{]9 32-Pin Dip 24
A2 —>{] 10 ogn 2B
Al —> 11 22
A0 —>{] 12 21
DO <—] 13 20
DI <—] 14 19
D2 <—] 15 18
Vss —{] 16 Top View 17

— Vce
l<— A8
J<—— Al7
[J<— Al4
[J<— A3
l<— AS
J<— A9
J— All
l<— Vpp
l<— A10
J<— CE
—> D7
—> D6
—> D5
—> D4
—> D3

(a) 8-Mbit EPROM



| Chip Packaging

= DRAM - 16-Mbit chip organized as 4M X 4
— The data pins are input/output

= Address is multiplexed, only 11 address pins
are needed to specify the 4M

" no connect (NC) pin is provided so that
there are an even number of pins
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| Organization of a small 32k X 8 SRAM

= The memory cell array is arranged in 256 rows and 128 columns,
each with 8 bits

Memory arrays
256
— 256 rows X

128 columns x
8 bits

128 columns



| 32k X 8 SRAM
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| Memory Expansion
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| Memory Expansion
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| Memory Expansion

= Word-Length Expansion
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(a) Two separate 65,536 x 4 ROMs (b) One 65,536 x 8 ROM from two 65,536 x 4 ROMs

FIGURE 11-40 Expansion of two 65,536 x 4 ROMs into a 65,536 x 8 ROM to illustrate
word-length expansion.



| Memory Expansion

= Word-Length Expansion ”
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| Memory Expansion

= Word-Length Expansion
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Memory Expansion

Word-Capacity Expansion
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FIGURE 11-46 lllustration of word-capacity expansion.
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| Memory Expansion

"= Word-Capacity Expansion: Use 512k X 4 RAMs to implement a
1M X 4 memory
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| Memory Expansion
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