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71¢} AFFAL, Ak, AsEA AR 2 A
£ 71719} PDA (FHH8 Ax 7]7]), NC(Net-
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g7, =8 ¥F7] 5 JRE 7] SolA AR
A Aolg mlolAR Z2AA AIF2 wid
10% ol AdAsta e, 2147] Ajle F
Eal= A4 71e2 2 wigsta o)
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TZot. o5 16HIE Fef W¥o] RISCE
? RISCSt] 284S 93t 271A] RER
Fstez 727t £34aka, 16HE FEoldAe
g7l alAElke Haw 4 gleua Ayl
37 dozlis Wgg 7ha
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I. XHicH HFE of7|8jx 2PALE

3+ o g 1GHz CPU
7} BAH o2 A EAlEIL i A &
Superscalar MIPS-R40002] Hw <l HE
A2l Hegole] = 25712 EiEa itk 1
2122 1GHz superscalar MIPS-R40002 3
ol S 93to] HF 10GByte/sec®] me-
mory bandwidth7} €g&3}c}. 33 MIPS-R
40009141 load/store #Eo]7} 2HA| g W17}
30%°1™, ol& 7<istd 13GByte/sec® me-
mory bandwidth’} 231}, L1 cache hit
ratios 80%= 7145t 2.6GByte/sec® off
chip memory bandwidth7} Z8.35}c}, welA
64 bit data bus, 50% bus utilization® 714
3P 650MHz bus clocke] Z a3},

olgjdt 1% W= PCB(Printed Circuit

1A~
Ehad
N

=z
=

merged RISC and CISC

Board)9] A|7& @A 319, CPU clocke]
EolATE ol Al oS AAEAA "
t}. ojo] ©i3le] Sync DRAM, RAMBUS
DRAM % high speed burst transfer 7]%&
7t memory 23 &%+ CPU clock 23
5o g vx|A] Rtz AAY HFE A
Aeg& Adfgke F8% 84 F9 7t me-
mory bandwidth bottle necke] H1 gt}

Memory bandwidth bottle necks 323}
71 Y&lX= code density7} 2 WHEo] 2
sk Aol 431t Code density’F &
"} program Z°|7} FoPX|EE data bus
traffice] £°] 59 memory bandwidthE E
o g8 0 2 AR = i),

3HA microprocessore & B3t hard-
wareg 7HAx CISColA 7+d8t hardwares
7F& RISCE @438t it RISCE hard-
wareZt ZFHslE® 2 clocks Y T
a2, w2k performance® IA B9 T+ UA
9k CISCell H[3led code density?} @oo=
memory bandwidth bottle neckel] o #F
=

upaka]  xpAo

=
=
o

7EEl= RISCHY 7hekeh

“

hardwareZ 74| CISCHT} %2 code den-
sityE 7HAl+ A2 FE|9] architecture’t &
Tt

Data bandwidth becomes the most critical resou

(g 1) A FAFE o71H A critical resource

(778)
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II. eHic|= ojojT2E2H|M LA

A& o}-& microprocessoroir] WRE k=
71%E & vdsha ot 2k

1. Simple hardware

AAA|0]-8 microprocessors= 30-50 MIPS
olate] AEg 7IKE Aol Al Al ik
& sl k. olE low end A|FOAME
microprocessor®t memory, 10 5% sh}el
ASICol HHsk= Aol Fa3lt}h. &3 FPGA
o] F45 oz YA Tt FoAWA micro-
processorg® FPGAZ 7#3}4, program 7}
9 2 hardware 7ES Boj3HA 3= Ao] &
TE 3 ik

kx| olg Al 87E FHAA 71 4
FME RISCHE 7hehet hardware® 78 7t
3%} microprocessor’} 23},

2. Efficient high level language

AEe) ALE7) P AFFI)L Bl HA A
2 AF gl 285= 73R Fojof ).
%2} 8/16 bit microprocessors %2 RES
assembler® AHE-8le] NEIAEH, o)id $
74L& FF A7) Al AjsAl 9.

A 80 FRbAARt e Hol AREEIRH
PASCAL, PL/1, APL & doj&= 3% A4
7t 33 & Aoz ATt FW micro-
processor BHo] TXE HAT W o]E Qo]

of A& wol AR, &% oj2ig 1

= Bdazi

I2ER gF FEAoF ARSE Zlo] A
HE C/CH++/Java® hiEE ugeold] 3
R F2E 7o)

3. High code density

g AAA0)7171E 3htel BHeAY] micro-
processor, RAM, ROM, 107} &5 AH 5=
Fz2 g}t 284 o]Fo)A program& A%

3= ROMe°] Af3h= silicon B3o] A|d =2
o wEA R 7FEE wEHY silicon ¥
A& Foof 39, o|& M 7 B HHy
& AA)3F= program ROM2 Z7|& Zojof
3ta, 2871 {8iAE=  code density’t 2
microprocessor?| 7liire] "o},

4. 16 bit microprocessor will have the
largest volume market

AA EFHAA 7P & A1EE didhe A
o] 8 bit microprocessor®it}. Ig]il 16 bit
microprocessors 2 F77F Al L9} Qi
g o]E& EF CISC T+2E 7K glemz
hardwareZt E3ste], IP FEZ 3R] &
o8 g ASICIAA ARBEH= o] ofgdr}. =g
CISC #&ol2& C/C++/Java 5 g9
A 7Pso] weksict. wetA 8 bit micro-
processor®th H& 458 dogH 50| 32
bit microprocessorZ A&-3fjo} k= EHF o)
AT}

w2bA| RISCH# Hdet hardware 732&
7YAA TP AFe] 7bsdtH, C/C++/Java &
agde] A 7)E0] £ 16 bit micropro-
cessor?] 7iEo] WQ3}rt. o]2)§t 16 bit micro-
processor’} 7WE=H E@FHog 7P & Al
& PAE Hog A}

5. 32 bit microprocessor

16 bit microprocessort address %o
Ajoko] 2}, b = programelt} data
& 878k= Fokol M= 32 bit microprocessor
o] Abgol Fgsict,

A AgAo] AFelA] Bol ALREE 32 bit
microprocessor:= CISC AY&E Motorola®)
MC680x0°] Slen RISC A=z MIPS/
IDTALY] MIPS-R3000/R4000 Aol Ut}
3 RISCSt CISCS] F3F HElE ARMALY
ARM-7/8, Hitachirte]l SH series, NECA}
o] V8x0 o] gt

°]& 32 bit microprocessore RISC Al¥
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kMt Embedded mloja 2 X2 MM 7|& 3

< hardwareZ} 71431215 code density”} %@
oA program Z717} 5718 welA system
costg& Eol= A7t 9ler, CISC AlEL IP
7t AFEHA gorvg ASICII) AMAA Evbs
a=

#olE ARM-TDMI(Thumb) 3 MIPS-
160] 7Jd= ol He] Hadm k. o5 16
bit code AAE 7IXEE code density’} =
oAl o] AARE, A3 o] AAE 7}
A3 gA gkl ARM-7/8, MIPS-R3000/R
4000 coreZ 7FX1 gJofo 22 hardware
7F B2 ooz BHXIM, 16 bit codedel
M Y HAZERES AME 5 Qlemz
load/store WX7} %7}t performance’}
A8l = @el] ok

kA RISCAH#E  hardware7} Hasa
CISCH#E code density’} &3 43 2lx|=
EFS AHE31 load/store %) RISC %2
2 g3 A2 7189 microprocessore] o
g A7 a3t

=
AT

6. 64 bit microprocessor

Microprocessor= 7|23k d 9d0] 48
Hi AP Aol oAl do) HelE vl
Fofolt}, wlebr &% 3-543 FHE 10-159 F
£ Wrhe i a7, /et Aol Fasit

@zl DRAM®] {AE9} HDD % 2Z27Y
o] &% T A £x9 F53 multi-
media #&7H2o29] W3 32 bit micropro-
cessor’} 7FX= 4GByte address H$18 &S
71ZhRell 2348 Aoz Andc), o]k W3l
o] Z3=0A 64 bit microprocessorol] ¥ ¢
T, Wde] g 7dTh

e FE CISCeE B#Ho] w3271 vF
781o] 64 bit microprocessor T-&do] AREA
oA}, b @A CISC 64 bit micropro-
cessore= ATHA] &onl HAl 64 bit micro-
processor= 2% RISC 7}%relt}. 1818 RISC
o4 offset ¥ immediate data field:= 16
bitZ AFE2Z 64 bit microprocessord]

X
L=
o
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gakA) gt

wEbA] RISCHE 713k hardware® 714
HA] 64 bit addressingell s A2 70
2] 64 bit microprocessorell thdt dF, 7
o] a7Hrh

IlI. CISC(Complex Instruction Set Com-
puter)2} RISC(Reduced Instruction
Set Computer)

259 microprocessor architecturet=

RISC®} CISC Za o858 g3t ez
A FEE = Atk o]E architectures
Ho FAA] & AolE Holx 9} BE
Hol= 28 YeEhE Op-Codest ZH4-$
+ Operand® 72¥. oF E9W

nl of of

ADD Rs, immd, Rd; Rd=Rs+immd

Zh= gHoldAl ZH-g JEIE Op-Code:
‘ADD’¢]3L, Operand® ‘Rs’, ‘Immd’, ‘Rd’7}
HArt. o]FolM ‘Re’9} ‘RdE registers A&
3= o2 AR 7153 register ol Wb
nAZolojt}t, ole] wksled jmmdE= imme-
diate data 7I¥1Z¢] Operand® architecture
of Weba EE o] Y& o2s spEdo)
Operand= immediate data ©]9Jol%= load/
store WHEONA offset, branch -l
offset 5] Ut}

CISCE 7 Zo] Operandel wWeld 2] 7}
A9} Op-CodeZ 7Ht}. &,

ADD.B %R0, #N
ADDW %R0, #NN
ADD.L %R0, #NNNN

3} o) P}, o]2{3t CISCE 7PAZ°] Operand
£ "3k do] trEyt FHSIEZE code den-
sity7} ot FE& 7P B2 79 Op-

CodeE 7140} 322 hardware’} Exsix 1
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w2}A CPU clock®] WOl 22 performance
w3 AshEE Tl Aok

olo] disle] RISCE EE WHole] zZol&
32 bit2 FAUAFIL dAH ZHol9 Operandyt
& 7K FZot)h giiEe] RISCAA:= 16
bit Zo] Operand?ts 7H<|aL Atk 9l o]n
t} 71 Zole] Qperands "8 E 3P ofef 7
o] wyolg AMgalA ZFEloF gt} upeba
RISCE code density”?l WolAe= &A1HE 7}
A gt

gHH RISCS}F CISCE &3t dEl2] micro-
processor= 7P#4e] Operand® X &8s W
Holl whzbA ZA 7R 758 = ok A
ARM-7/8, SH-3, M-Core, ARM-7/8TDMI
(Thumb) 5 PC relative immediate data
load W=l E 7H41L Q)

=
.,

LDI

Label, Ri
, Label=PC+ offset

ADD Rs, Ri, Rd

Label : INT immd

o] deglE& Ik ARM-7/82 32 bit 1%
Zo] yyojolnn SH-3, M-Core, ARM-7/8
TDMIE 16 bit 28] oot} oj2ish
PC relative immediate data load ““3301 °]
AHE-2 IBM-36001417€] AM&E7] A]=
o2 ;Ao WHY| FRE olF I
load/store®] W=7} Z7F8}™, cache 4
AtAI71E T EAIFE ] L,

T oE v V8003 MN10300 SollA A}
L3h= wog sieize] wEo] WAoo}, V
800> 16/32 bit 27F<] He] H#Ho|gke 7px|n
Aen], MN103002 8/16/24/32/40/48/56
bit®] 7Pz o] WEojolr}, o]2i§t rhHZo] o
golx CISCell Bt} 77k +%= hardware
7} B3R 5 CISCe #AI8E auE 714

N

LCD

(781)

IV. XMt CISC/RISC merged architecture

A9k

s & CISCSH RISCY 3
3l A ZE architectured] ™3 77 Qg
v},

1. High code density

A AFE S Aol 8ol EF high
code density7} 7V¥ £83% 87 AlekUr
wWebx] code density’} CISC ®Ht} £ 3%
7t et

2. 16/32/64 bit microprocessor have
same architecture(Scalable Archi-
tecture)

CISCE 32/64 bit AlglA wHoe] <7}
FAA sojvtnz njggo] Py}, Wby
RISCE 32 bitollA= AEsAT 16/64 bit Al
doj A vl Z-&H YUt Micro-processors &
T Foke oids] Bl 16/32/64
bit Alge] 2% Hast, upebr 16/32/64 bit

Age] E d& architecture® 7Fthd
A, 7“‘”01 folaAs F we AHE 7HRA
ek

3. High level language support
(g dojdll &)

RISCE tii-& 32719 H& dRAEHE 717

A}, o]RE& RISC ¥77F HaP=d 1980
dol Zo 2 ARSIEYE 38 A7k ¢/
PASCAL/APL F°l+=tl, PASCAL® APL
2 nested procedures &&3l= ¢ojoir} u}
2}4 RISCE nested procedure® A43}7)dl
g 728 7HA HAG ey A ¢/
Ct+/JavaZ’l T2 AMHEEM o]E AE ne-
sted procedure® 3834 vl uelx
RISC |7 3¢ & 8738 714 HA
T},

agdolol] He of7|HX sge] Hasid

al
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4. Simple instruction set, simple hard

ware

FPGA/ASIC procesoroll #3s Axel 7t
3t hardware® 7F4dok dw, =3 high
performance F&°] 7F&3lok g},

16 bit fixed length instruction setZ <]
3P 3k 71x] Op-Codeoll 3 782 instruction
ukS 7RA 3 Qe R instruction®] F7) A&
+ 9lem, = Operand lengthel ul& o]
789l instruction® TFE 87} §loeB=E in-
struction 7} 7|&€ microprocessor 2.t} #
o]At}, wtA hardware’t 34ékal, opera-
ting frequency’l #¥¢FAEZ performance

¥ 4 k.

5. low power Architecture

Microprocessor®] power consumption<
implementation¥} realizationol F2 2]&3%
t}. 9l B9 pentium chipe] desk top$©l
%3 note book §¢] S=Hl °lES FUS
architecture®]t}. ©1¢} 2] microprocessor
o] ¥ A¥E implementation® realiza-
tiondll F2 F3S Wt

38 architecture level?l% low power
consumptiondl| th3t &7} da s,

CMOSA A A21*E logic status7} ¥3}
Blod A @S & CMOSOIA A8 A% Pd
£ Pd=CXV2XFZ F7d. C= CMOS A
2L FA FolA LASE capacitanceo]i, V
= 35 A, 283 Fe 3 Faeol),

7|4 Co} VE w3+ 72 implementation
3} realizationol] AFH o= #AHE] glom
architecture®l= F#3It}. Fe 53 T3¢
¥l CMOS 39| W3} Fulrolt},

wetA architecturedl A A8 ARE WF7)
Qe A2 AEE 4AF3= logic gate
counts FO|EE dledol gl=d ol& M=
hardware’} 2¥a3H4 He F37F Hojof gt

(782)

EAMZ logic gate Y& EI7E A5 s
314 FEE stojof s, o] A= data
bus traffics WFolok 3t} wWetA program
size?} 2 architecture & high code den-
sity architectureZ7} & 1¥t}.

6. High Performance Architecture

16 bit fixed length instruction setE ¢
31, 3 714 Op-Codell 3 709] instruction
oke JRx|2 9le B Z instruction®} 7 A&
F 9lem, &, Operand lengthol] W& o
9] instructiong WHE EQU} §loeER in-
struction 7} 7] microprocessor ¥t} 3
ot} webA hardware’} 7FAEkil, opera-
ting frequency’} =°FA|2E performance

A
=Y 4= U

v.d &

nlo]a2 TR AMNE AR Ao 7]7] EobllA
Fd 8 2 43 HFE o277 AN
A AHET Qo vt 7)ee] FAG WA
o7 ¥& £5% 2GHzol 277t ol24 € A
Polt}, olE mpo|ARTZ AN Z2IHE
$35}7] YaiAe Z2a7) diojeE vv g
ZRE] ¢lof fof 3t} a3y Wixe] F3 S
= upo|az XA FE Fko FA v]A] A
B3h7) wiFol] wlo]aR EZAAQL wEeAto)
9] dlojg] AF Fo| A" A5g A= F
83 gRlo= Ag3tal ot

EZ A A& 7|7)E vlo]AE ZR A%}
W2 2 dEY AX7E she] vt 3H

= A7 g wteA) s B $8iA
= Wz FZ71E Fook &, olF flaiA] &g
z233 A77F A AFH 720 gF a7
7} a3t

=

=
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1982~1984 <QEF&gm ojEtgl
2 (Mx 2F), 1983. 10~98.
10 1 AR WA A4 ¢
Al A9l 1998, 10~dA) -
FyololtlH 2 A3, FHA B0k embedded
MCU (16/32/64 bit vlola2Z2A4), Videp/
Graphic (2D/3D rendering), network (VolP,
VoDSL...)>
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