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Moore’s Law: The number of transistors on microchips doubles every two years [l [v)\/orld
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Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.

Transistor count
50,000,000,000

10,000,000,000
5,000,000,000

1,000,000,000
500,000,000

100,000,000
50,000,000

10,000,000
5,000,000 ent

1,000,000 abasry IS T
500,000 Explorers 32:bitg, R

100,000 o i RS
50,000 s o

Mot : SO0 @
10,000 k100 micgzin. °
5,000 65

ez XY

PEKING UNIVERSITY

K& ER

st Ll SRR LR ARG ESE,

© AV A% ab @ & & ok b & O b ok o
AT ALY S\ P SR L g SR L I L G
SIS N N N A O A S

\o)
%)
N}
Q
%)

N
o)
N2

Year in which the microchip wa

7

Data source: Wikipedia (wikipedia.or
QOurWorldinData.org

ki/Transistor_count)
ita to make prog

first introduced
l

against the world's largest problems.

BIEEH FEHE

BRREESIEN—E

<23 >



< ) »
N e 7 ) ¥

PEKING UNIVERSITY

IEZ K IEFiEREFlashBYA& BB — 19674
- BTV RmEZI, FEtESESRCHREZNIMRENRGSR

; _J in
1967$ Wordline- %L T TJFJ -~
= N RE - NURERE — L } ]| Y
5 “L i ) Page 4K
v & AIERBAT FHIMOSFET N —— .i
s e %i‘;—H_ | \HH = || E5FEZENAND
$§. S loating Gate .
gl B ¥ R FlashiEz X IE1Ff#E=R
/o R 4J| E C‘L H [F‘ f/H ) Memory cell
S0k (L) | — T
1L ' | IH
L 4,096 + 128 bytes (33,792 cells) _|

[ per page (4K)

Dawon Kahng (&) fl Simon Sze (47) EN/RE L ke
ISR TIFR AT (Floating Gate ) o wwwen PUESHEES
A4 F “A Floating Gate and Its Application NAND Flash
to Memory Devices” (IU/REFHEARHAT)

Multi Level Contact:

Slit: High aspect ratioetch

High aspect ratioetch

Channel: Word Line: Stair:
High aspect ratio etch Tungsten metal fill Staircaseetch

BIEEH REHE <24 >



HREFEZEDRAMAYAEE — 19685F

éﬁ‘\\l"é' »
N e 7 ) ¥

s PEKING UNIVERSITY

- SRAM/DRAMERMEREBNZXIEFMESRT, [ ZMAFRAEESHRT

! Word line (W) !
! ° 4 T
| J "/J/) I |
0, |b— —dl o,
Tl o 3 ,L'
" 0 0
0y | | 03

SRAMFEE6/CMOS
mRiS ERIF AL

SRAM (FSEEHZENF#ERR) RO
RECHIEER, SHFILEELL
DRAM (ZSHEHNFENFIERR) R1S
Z, BRACAFTEGRNAEEEE

EHRIFES.
BB FEHE

15 -PAELIR T DRAM (BNSHEHNZENZERR) Fifsa

5SRAM#HLL, DRAMBIREETFEEmE—ELIFEHEE—1

EERE— 1 RIrERLE, HELZTESRAMLE—MUSEES

ATREE, EREXSH, DRAMBEIEEESHZE, S(uFiH

HEERSELEFEE. (BHRE, DRAMBBIGREEERIE,
FEHBER KRR S,

<25>



RIRENEERI: HEESHRIIEREERAR - 19974

ANELF TS

PEKING UNIVERSITY

- IBMERSGMNEHEERINEE, FHED 7 HE—MIERILERS IBM PowerPC 750

/4 1BM PowerPC 750 2]
=xRBmEigithy, HIE
$ESiA300 MHz, XH
HMEEZR, E—chRRY
EEFEVEeAFI400MHz,

IEST733%
$REI%E
x = = |
=il [ Eoni= ol
B2 B RIEBR
R HE
EaEEE T R m
B R % i $HIABR £HER

BIEEH FEHE

( )

Loy s il 2

SRR EREELHIE T SiXZNMNAKRE
5, BEAEEteiREAEEENBEEAZ=Mm

FRIFHERES], RIRSEHEMEBENERLER
SERANEREEZNEEMH

<26 >



AT BB SH - e AL SR
- S ATESEES R TN EAEE

I SERRIEIER I PR
e I

AT e Bk

==

IBVER G /NS |
BREN (5O£E%)

=L

BB RN
B IEEIEIR (ANDSE) Erisege

IS (Es2/isi)

P T2 |
METE

,%ZF~\§EE| %Fé‘-#@ <27 >

»
Ll |

ralF LS

i}

C



JoH LB SR04 ? NP XS

. SR TR R 60E A TR SR TSI — S S e 5 s — i

IBM Compatibility Problem in Early 1960s

By early 1960’s, IBM had 4 incompatible lines of computers.
701 = 7094
650 = 7074
702 = 7080
1401= 7010

Each system had its own:

= |Instruction set architecture (ISA)

= |/O system and Secondary Storage:
magnetic tapes, drums and disks

= Assemblers, compilers, libraries,...

= Market niche: business, scientific, real time, ... Stanford
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