18 - 322 Fall ‘03 Lecture 24L
Memory llI:
Dynamic Random Access

 Memory Classification
« DRAM basics

— Single transistor memory cell
— Memory architecture

« DRAM circuitry

— Read/refresh operation
— Charge sharing
— DRAM design trends/limitations
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Memory Classification

Memories
Other Memories Semiconductor
Memories
A/ \

Other Memories Random Access

Memories RAM
~a

Dynamic (DRAM) Static (SRAM)

\
R/W Memories Read Only (ROM)

Progr‘am/mable

(PROM)

Flash Memories Electrically Erasable EPROM
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DRAM basics
Single transistor memory cell
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DRAM basics
Single transistor memory cell

b I . POIy

Metal

Contact

Slide 4



DRAM basics
Single transistor memory cell
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DRAM circuitry
Read/refresh operation
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DRAM circuitry
Read/refresh operation

DWL(L) PRE WL(L) D PRE D WL(R) PRE DWL(R)
cr = N =1 C/2
e Si=N FF—IRV T
q . L] — R .
c; jy — M - Cs
l SENSAMP
1
ROWSELECT |
DWL(L) PRE WL(L) D D wLR) PRE  pwL(R)
VDD
PRE _/_\—
DWL(L) WL(R) A
VL 7 AN
VR
SENSAMP
ROWSELECT

Slide 8



DRAM circuitry
Read/refresh operation
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DRAM circuitry
Read/refresh operation
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DRAM circuitry
Read/refresh operation
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DRAM circuitry
Read/refresh operation
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DRAM circuitry
Charge sharing
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DRAM circuitry
Charge sharing
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DRAM circuitry
Charge sharing
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DRAM circuitry

Charge sharing
v.= V1C1+VaCo
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DRAM circuitry
Charge sharing
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DRAM circuitry
DRAM design trends/limitations
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DRAM layout

Active =>  Gate oxide => Poly!l
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DRAM layout

Poly | => Oxide —> Poly I
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DRAM layout
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DRAM layout
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DRAM layout
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DRAM layout
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DRAM
layout
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