2t
gio
2

b
il 7
[H
[u
2%

it
AR
22}

o1 02

=Xl =0l

H2 BreiorFroii

Hanbit Acsdamy, Ino



X

alo

ahLt

rr

1. A35FE 9 4] MAR(Memory Address Register)2] &322
b sy E| oo =2 O] FAE Ve {Y
@ W 2] o] E3= W85 FAF7] (accumulator)®ll AL 3= 9= 3ot
@ LFgFe AdAE 7IAE HIE F= 45 £AZE oot
@ CPUCN A 7] 97| W o] EAHZ] ¢ 9l o]y 3 o & AE317] $ 30
21328 7)95E 98 B
HE =] 2 FAIAE(MAR, memory address register)
HE2 A= 30 A= HOIH ME2 2Y5t= 8L, 9T HES Fa
MARC| HEE.

2. MARZ AR & 7] 48 F4F A 33 A 2EH U 2w 7] Y9 5HA
U = AR E T dAIZEHE?
@b PC ©) MBR
© IR @D Accumulator

0| 2= I SA|AE(MBR, memory buffer register)
HAILE<f 218 FA] ArOlIN == HICIES $=°1H.



A OXIE =d?=

3R o A2 E S EE APAIH B SHHE £AE?

@ MBRSE] o] & HI B2 E HF
© write A|ojAl & ZF
© X A= Y=o H2]E MARZ A%

alo

ahLt

rr

@) O-©-© W ©-0-0
® 0-0-0 & ©-0-0

MAR®O| A§%t= F22 HE= M BI°IHE M (write)dt= &5 &M

AN
T4
« AIPE HEZ 2| FAE MARE NS0,
E i
=Al

- H7y3I2 Ho|E| HIES MBRE WS
- W oINS FRAIIC,



A OXIE =d?=

alo

ahLt

rr

4.1024 X 8¥] E ROM 9] 7-¢- 3| &8 H 7} 9] address line©| B 237}

@b 87 © 974
©h 107} @ 1170
MAR

1024 x 8 =2'"x 8 ZXMBR

MAR =9 EHANM =10
MBR = H|O|E| M £ =8



5. % 91=7 su| =0l 3 32708 =& A F s ROMO] Yt 9 F&
A2 7 dedup
eh 47 © 574 cb 87 &b 3270
MAR

32 x8=2°x8= X% MBR

MAR = address line £ =5
MBR = data line & = 8

6. o]® HFE L w2 L8] 4096 $) = (word)°]T}. MAR(memory
address register)< R bitE J-A3H F27}? (&, 8bit/word °]t}.)

ebh 108]| E 128 E €D 14| E € 16H| E

MAR

%
4096 x 8 =22x2'0x 8 = 12x(8le— MBR

.5



X

pi= X E =dB=E

7. o] @ w2 2|7} 4K X 89] &S 7}A| I ) 2.1, word size7} 8L W o] W&
Y& BF XA 517] 913 o] =8| X A (address line)8] 2
ep 8V E W 10v] E © 128 E @ 168 E
MAR

/
4K x 8 =22x2'0x § = 312 (8 ]«— MBR

MAR = address line §&

alo

8. ©lo]¥] 97} 8n| E Q) w| B2 o) A §-7F0] 8192byteq) 7 F A== &
k- g

@b 1274 @ 137H @ 1474 @ 1570
MAR

4
8192 x 8 =23x210x 8 = @x MBR
MAR = address line

_6-



A OXIE =d2=

9. AFE F7] A=) 9] LFo] 256MBEVH F& WAt H 23 bit o oF
se=rp
@b 24bit ©D 26bit ©D 28bit @D 30bit
MAR

alo

ahLt

rir
T

/
256M x 8 = 28x2%0 x § = 228x(8 l<— MBR
MAR = F£2 HA 19|

10. 1474 9] o =2 ¥| E= F 78] W B2 F4 U85 B E(read) 5 3}

=7}
&P 147W P 1407N €D 163847} @ 327687}

214 =04 % 210 =16 x 1024=16384



A OXIE =d?=

11. o] FH 7€ 9 A MAR(memory address register)°] 128]| EE ¥ o] it}
R e A7t ERY 5 YL A SE B R D

&P 10247W b 40967} € 163847} @ 655367}

alo

ahLt

rr

212 =22 x2'" = 4096

12. W 22] -§-5F0) 2048 X 16°) €3 3}H MARS} MBRL 242} u| EQI7)?
(5, MAR: memory address register, MBR: memory buffer register)

P MAR : 11, MBR : 16 ) MAR : 12, MBR : 16
© MAR : 11, MBR : 8 @ MAR : 12, MBR : 8
MAR

/
2048 x 16 =2'x2'"x 16 = 2Wx (16— MBR



X

alo

o }

13. o #22)7} 8Kx8 27| & 7} wj o] el o] Q&P =g 2 He
2 7 A7)?

ChYEY A:8, =22 413 ODYsE

Y=Y M4, o]J=Ed8 2 A:8 @YE

rr

8K x 8 = 23x 210x SZﬁé% MBR

MAR = address line & = 13
MBR = data line & = 8

14.32X16 RAM= T4 317] YA =4 X4 RAM J 2 7|7} B 837
&h 167H © 327W €D 407} @D 647)

32x16
4x4

32



A OXIE =d?=

15. 4096 X 1bit2] k= A v 28] RAM H = ©] £ 3}4 16Kbyte2] 7] 33|
& FAH) S8 A bR AP P S

alo

ahLt

rr

@b 167} ©p 327H € 647} € 1287M
4 10 3
16x1024x8 2 ><22 ;2 5
4096 x 1 2% %2

16. 256 X 48] E 0] AL =2 8] IC(AF 3] 2)E 83} 4096 %16
H|E v 28] & FA 3L . 2 /]9 1c7) B 83
@b 167 L 327H ©P 647} @ 1287W

4096x16  2'*x2*

= —20—64
256x4  28x2?

-10-



A OXIE =d?=

17. oJ@ RAMO| SH|ER ¥l A2 29 4v]ER 5 ¢S5 A5 H2E 7}
2|3 Jiepd o] RAM | §-3-22
@ 5124 & @ 10248] &
©) 20488 E @D 4096¥] E

alo

ahLt

rr

28x 4bit = 256 x 4bit = 1024bit

18. ¥ F4 4 o] 1071, &9 ©l°]¥] 4] 871¢l ROMS] 7] Y -§5F2?
&b 256 byte @D 1024 byte
@) 2048 byte @D 8292 byte

ROM2| 1|23 HQ| = bitO]BE 210 x § bit =1024 byte

211 -



A OXIE =d?=

19. 16bit o] B] W 28} 10bit F& WA E 2T Y& ulo] A2 I 2 A A o]
929 5 = FHd v R §922

@b 1024byte @) 2048byte
€D 4096byte @D 8192byte

210x 16bit = 1024 x 2 x 8bit = 2048byte

alo

ahLt

rr

20. F&= A2 7} 1271012 wlol¢ A &) 4271 8712 ROM 2] U 23
Hehl= A 22

P 2K X 8 P 3K X8
©h 4K X 8 @ 12K X 8

212 5 8bit = 22 x 210 x 8bit = 4K x 8bit

_12-



21. o] FHFE Y F4& X 2E| (address register)7} 16| EQ wj] F| o)) F=
2R Vet §oe
@b 256K © 64K © 32K @b 16K
216 = 26 x 10= 64K
22. F&2 AZT | W, F71 Y 8L
&b 2n 2" © n? @ 10*"
FAMY 271 W O FAATFO] 52 &332 27 ©IL.

-13-



A OXIE =d?=

3.10709) YHAF 16708] $H AL 2= ROMe] Itk o] ROME] )

H|E 52

alo

ahLt

rr

@b 10x16 h 21016
€ 10x216 Ep 21016

ROM2| AL L= bitC| B2 210 x 16 bit

24.2'2%x 6 ROM®] 9t} o] ROME] Y A1 59} 1 word9 B E =7

eb 27Y, 128] E @ 67}, 6¥| E
© 67), 128]| E @ 1271, 6¥| E

MAR

2dg X 6|<— MBR

MAR = address line $ = 12
MBR = data line &+ =6

-14-



A OXIE =d?=

alo

ahLt

rr

25. 7K word 9| 2.2 2] A A word =2
&P 10247W P 40967H © 71687} @D 81927Y

TK=7x219=7x 1024 =7168

26. o] nho] LT 8] 7]¢] §3] 64Kbyteo]t}. o] mpo] T2 AFE

o vz S o g FaAe] S8 (3 HRE 170 $3

°|t}.)

@p 216 7)), 16 line L 204 7)|, 64 line
©p 264 7)|, 16 line @p 216 7)|, 64 line

64K = 26 x 210=216

-15-

2 1byte



Me mus LA E =d2=

27. 1813} 7o) 256 X8 RAM 2] F4F 44,2 A A3 RAMIE 4,
2,RAM2E 4, Z CS°l| 928381 J A9 ANE=E AT o], 41 0|1
RAM1 o] Ae=] 3, T2 9= 100, ~1FF ) 7} DT} 4,=1 o]
RAM2 o] Y= E5 T w, RAM29]] G = FEHH =2

alo
rr

@D 100,,~1FF Address Bus(16 bit)
@ 200(16)~2FF(16) A Dﬂta BuS(gﬂblt) A
@ 300(16)~3FF(16) AO \ 4 v AO v v
400,,.,~4FF . P Do—%1 D Do
€ 400167-4FF 1 | RrRam1 | | RAMZ
A, | 256x8 | 4 | 256x8
Ag Tcs tcs
Ao

RAM 1: Agd A,AAAAA,A,4,= 01 0000 0000 ~01 1111 1111
=1 0 0 ~1 F F
RAM 2: AgA A,AAAAA,A,4,= 10 0000 0000 ~ 10 1111 1111
=2 0 0 ~2 F F

-16 -



A OXIE =d?=

8. A3E 9] 3 v 2.2](main memory)7F32] 9] @] A-§ == A
@ 271 E o] = @ ER Hra
© 3l g2= @ WA IC W 2

alo

ahLt

rr

29. vl 2.2] A F(hierarchy) | A F| X 2] 2 F2 AH§-= = 3

b ROM © DRAM
© SRAM & VRAM

30. BF=A| 7)o &b} FH o] gl AL
b 2F7) 2o WEHET
€ EPROM @ RAM

7] ©
N2

7] ©
N2

AECE EME TSI ARfols F3 M=t 0df 12 EHctE HE=E=

ot Al HE=TE Of L,

S17-



X

alo

ahLt

31 9EA) 7] 924 ROMe B 27 T $4) 2 H L2
b Aol Yrha 7155 v-§-o] A {3
DA Z FA A StEH P s =2 08w =
@ A B8] writex &7} 3L, TFA] readTt 7153t}
@ 71 U35 FA E v o] of 3= Lol = A 5 §lth

ROM2 FA°| Lte MNEE WECl MR = HFRE HE=CIL.

rr

32. ROM3} RAM S| Ao S AT 222 S 222
b RAME 34 v 28]tz g},
) o] ROMO| Y g H 2> 2|& 5= §it}
@ RAM< 53 RAM3 A& RAML2.E Y= 5 U
@ ROME] £59|+= EPROM, EEPROM, PROM 5-°] )t}

- 18-



XS o

3. ROMe W A 5 FA) 2 A2
DUEE el A 7HsstT
SRR D ERE R
@ FE vulo|aR =2 I3 Z-E Aol =2 S 7| G A7 =H AHE-g
@ x]}a&;v]};nw} = 2 3ol vlo| 81§ 7| 4 A1A A2 s 93] Agshs
o 28] o]t}

rr

34,719 HHE Pi(read) FD T 4 T WE T Sz R e
@b SRAM ©@ DRAM
@D register @ ROM

-19-



35. 30 7| SR HIOJHE WE SEE g2 5 AV A 715F + Qs

b SRAM ) ROM
© R = @ DRAM

36. "]“’53%%‘3 NA A Y AH ¢ == A28 T2 RS 7| Y A7) =
EAE?

b RAM ) ROM
& CD-ROM @ Disc

-20-



He o= CXE =292
37. ¢4 ICH7] X9l OR Al°| B8} t] Z] & 7| o2 F3}5E= AL?
oD 7€ © ROM
© TTL € MOS
ES =1y
\
0
Ay —> 1
z Ai— 2
f_l Ay — |§|>:=l_3|:2ﬁ o
o A—>
A 31
S
Ex23

Fl Fz F3 F4
32x4 ROM2 Y& =5 {AZX

-21-



X

alo

ahLt

38. ROMICS) 54& 498 3 5 374 & AL
@D Mask ROM : BF=A| 7ol A U]-§-o] 7| Y=t}
© PROM : PROM writer2 7] Y= 2 W &S 2| & & 9t}
© EPROM : A+#] A= 2435 W& A= + ot
@) EPROM : refresh 3] 27} 2 @ 5}c}.

rr

DRAMZ refresh 3| =1} & 2 3}LC}

39. Y EF |2 & UFTAF T =21 5o 3= ROM?
b PROM D mask ROM
©) EPROM € EAROM

mask ROM2 NZ §3°IN Z= 18| Sot=H.

22



A OXIE =d?=

alo

ohL
40. 34T vlole v o) UF oz 2 FEE= A AANS A AR T
7 A gHE o] Y= ROM2?

@D mask ROM © PROM
©) EPROM € EEPROM

rr

AOREA 7| A 2AZH ) 9E S-S AL o) §3he] 193 A
AL 5 Y BT 2R
@b SRAM ©& DRAM
© EPROM @D flash memory

223



42. A FF0) $95 o = U)o 21$)x)x) ko A7) 0= AA 52
Al & S E 79 3AE
@b SRAM @ PROM
€ EPROM @ EEPROM

43. T2 v 2g] S 3dA (2" A) v 2] 2AF=?
) RAM @ ROM
€ PROM € EPROM

224 -



X

alo

ok }

rr

44. RAM(Random Access Memory)2] S3 02 7173 2 AL?
hHlolY =Y 15 A
D HlelE Y=Y =43 29
@ HlolE Y=Y W-§ 7|4k 2=
e dl o) ¥ 71 Y57k 7 29

45. RAM®Y| g A9 5 $A] 2 AL?
b RWM °] e}l x gk}
5 EE 719 73F] -
€ ¥ X 2] read X write A °] 1t}
e APo] WE 7198 AR = £4FA] =

225



alo

ahLt

rr

46. 52 SRAM®Y| #gH A o)} 713 &4 2 A

47. SRAM3} DRAM= AT A

@D refresh | 27} 4 8 ¢}

@ W22 HF =7} DRAMET} £t}

@ ALl FFEHE= Tl = Wd= A1
457} DRAME. Y w2t}

o o
AOoE XL ALY

o) SRAME A Z=A o] HQ 9L g o]t}
@ DRAM-Z SRAM®]| v] 3} & 57} w21}
©) SRAM2] A& H|A ¥ o] DRAM B.t} Lt}

@ DRAMS] " 2.2 e SYFFo2 T4 gtk

226-
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X

alo

48. SRAM3} DRAM®] z}o] & AT A F A G2 A

49. RAMZ SRAM¥ DRAM 2. & U =1)] o] 59 o] H-2

ahLt

rr

P DRAM®] SRAMXE.t} A A 5 7} a3}

©@ SRAM®] DRAMKE.t} 7| & §-5Fo] At}
@ DRAMO| = ] 9| A] (refresh)X &7} 2 8.3t}
@ Y ZHY A AT = vlo)|a 2 = 2 A A Q) FE(clock) 2 E 1}

oS3 &+ Uk
wE e ey gde e U

©) DRAM=< refresh7} 2 8.3}¢}.
€ SRAM<= refresh7} 2 8 3t}

227



A OXIE =d?=

alo

ahLt

rr

0. 952 3|27} Yell= A2? I
@D memory cell |
D ROM(Read Only Memory) HJ;,(I) I; >o—H } R 0 :} Hgl;
@) PLA(Programmable Logic Array) {_
@D magnetic core Zg } ’
RAW !

SRAM HE2=| & {AZX

51. 0% 71935 3 29 A7 A v go] £ E AL
@h EPROM © PLA
© SRAM € A7)y ==

208



A OXIE =d?=

alo

ohLt

52. SYEF F2E 99 24 TZE o] o] 707 7] ¢ AA £ 1CE?
@b DRAM D SRAM
€ PROM @ EPROM

rr

53. 04 330 AL IRE 2710 0.2 3AA71A ghow 7|9 v g
o] F 2wl 7] A &2

b ROM @ RAM
© DRAM € SRAM

54. 7 W] E bty & A eh(charge)] FEIE AFoH, F7) 902 A3A
(refreshy& B2 2 3H= 7] 73] =2

b SRAM ) DRAM
© PROM & EPROM

229



X

alo

oL

rr

OXIE =d2=

55. SRAM | H] 3] DRAM$] EA o] o}d AL
o 742 o] A skt

&)

AY 227} A},

@& SE7hw=o
e A 71 EFe] A

78 SRAM DRAM
7y &% |ZREE HIAE
AR S ]

M3 A2 (R 5t

N= e A,

i Al At

MEE o [mesA g | mest

8E W =2y Lka

230-



X

alo

o=

6. T 5 DRAMI Hj 3 g o2 gk A2
b EHEF =S A5t whE el
BEEWES 73 TolA 7P w2
€ LHbF o= CPU2 HIA| ¥ NA o] 2] ol qk AHE- S T}
€ A" o8 & 1317 §13] ASH 2= vlo|E & AMFAl 3k Zle] 2L
stet.

57. DRAMOY| A A" F A -2 A2
@b SRAM®I| v| 3| A HH =7} =1}
@719 HRF BAst7] A8l 7713 A refresh7} E 23}}
@@ LHLH © 2 SRAM®| H] 3t w2 HT SE7] =2
e INA| W B ) ol == A-§-E}

-31-



A OXIE =d?=

alo

ahLt

rr

58. A o] BAE A4 Y15} RS AR 947) w2 FehAs} AL
Fhle} So de) AHEs = A
@b EPROM & SRAM
£ DRAM @D flash memory

59. 8} 3L 27)7} 7}5-5 3 AP o] 2= o 7| Y= Y §o] X YA A] =
RAM3} Z+& ROM?
e TR A = 2 ) Fe A W 2e
€h 7= 2 € AAF7] 7=

60. 7] 2.2 wlo| B & A $-2 ] 7157 4 Y& vIHLA AFE 719
A2 A FHo2 FAR EZ QA AL EF IR
@b EEPROM R RE
© PROM @ DRAM
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