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FRFBINHENRERES AHEAMN, A, ARSZESHRENBEFRAATLUL BMPC Y
RS6000 Fift#laxE MR —BIEH L. TR, MEMLHEFTHRENEF ARG, IBMPC 5
RS6000 BFIFEBARN R, HANEFRAFRBNXAAIS0EE, HES 8 JuRLa,
FHRAE 2R, FH, A X BYLES S 0 R &AM

WEHARRENALR T BENE RGN EANRYE, B T HZ W8T RRIERE
WA, Bl S RARATHIENEE XEBRTIHENSRREE, HESHE
BLBPIMTRUE S T & BURMER EBH XERS, XERETHENAR NS, Fit,
FENLRIESREMEN, AN R EMEEHRNEN, ZTXRENBIMLHELIELSH
Wk, e R, M ENTRART ARTRAS. fli, -8R TEERERSHIIE, X
R—AGWE, TR, LAFEESRAMT 27, ME DM HBRAE, EHREESTLUR
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— AR ITH TR L B, d0 7T LA A SEAR B0 A9 35 e B R 5K B, IX 7 3 9 X1 R R T B LA AR
B A, FRM R AWM T A RARTEN, EEEBZMEAR, MREHELSFEAWAE H
PO IR BB 1T B R B AR A TR

AR ERRAE, RAHENEMSHENARI A ISR TS EEN. HlW0,%F
ZIEHEER AP RE—RIER GRS AN, TEITRARINAE RS K25, 8
FEREA—ZINAFRBSHILE, HNBAEEOREARKRERN. Hit, RAHSH, Raxd4
B EA M LR GENYLE . WA, IS EREWTRER TS E, BHEH
HRHHEITENSE AR R R AR A, BII0,1970 £ H KA E T IBM System/370 £54y,
EEEF TSR, —BRREF AT DO EE KB MR/ REH A, 7T L E—
THERMABHRMILE, MALMFFRCTF RORE . FEZER, AKBELERES MIEE
RBHLEL, FALRY SR B FOR LS R 54, 3 A1 P BRI A BUR 2

ABEBEHRHENNHR, B RITRIERERHANTRE BB RERRE S

1.2 BV A H R

1.2.1 5 - FEREBITENBNES

1945 4 B¢ R - WK 2 (von Neumann) ZEBF Y EDVAC HLEF4R I T “ MR F " S,
PABCHE S N BRI &R ELER NG - RSN, EMRATREMT .

o HHEYLHZE R e 088 A BE RS L RE R HR,

o BOMBIELUR SRR THAMEN, #Tﬁﬁﬁﬁiﬁlﬁo

o LTI A HRBRR

o B MMM AR, RIERD R RSB, ik 8RR ERBERER
fEa PR E .

o LT HMBARINTFHER . EF BLRMFHRTH, EHRERMTT, TREBSHLER
BRI B B AR U AT IR

o PLa8 LB RAR 0 A K BB & 5 148 48 1) 9 B A4 X T 12 A e R

1.2.2 {HENHEHEER

MBES - WK EITENRUSES A P.OM, ME 1.7 Fim,
BRI BV HEA N LIAEES .0, nE 1.8 Fis.
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—— ¥R
o= FFfkRR - PIEIRR R R
|
—— AR | BER BHRE
I — T
t | {
: 1 |
O g :
B1.7 B - RS ENEHIER
— R
——
— [ Sr— —> B
==
| iy
MARE Fhk WHRE—D
B ! HEER
ARAHCE ! |
EuE t——-
B 1.8 LATEREEE N 0 BOHHE LG AE
B &G eEmn T .
o ZERAFXEREAZEMNBEZE HAZENTRILEREFEEZESN
o TEMERFHRTFHBEMER.

P B AR SR ERFRBENAA BTURLEERER.
W AREFRBAMNBENERERE R INBRANNFEEER, ¥ ROFRE. W

%

o M RA TIPS B L RS N ANBRBAG B, TS BREl L E,

HEMMEABAE(XKREKRTRS) GEHBNE—IRET AAALEBA S THE,

0T 58 SR S 708 8 2 R IR M B R T4 B, U7 RO 4 R e B A 4
TEHBE, XRABGAEEERER —GF £, B, 8% & T4 RN P RS
( Central Processing Unit,CPU) , 1B#¥i A& S5 H R Z® KN 170 & (Input/Output Equip-
ment)

TR BRI E AL A h B = A B84 4 AR : CPU . 1/0 R £ & F F7 % 4% (Main Memory, MM) ,
W 1.9 iR, CPU 5 :7E 538 &M XA N EM,1/0 B4 AT KRR & o
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4 — EHR
——— R
CrU K— 10
. (& [preeex ‘ = B
= (ALU) B
fie !
#* R #
€Uy

B 1.9 BAGTHE YL HRIE E

B1.9 PR EFMBREFMBTREPN X, AREREFMESE, TUEES CPU X
BIER. A—RWAHBEMEES, AREGE, U, RS 4.4 ¥,
B R 12 88 85T (Arithmetic Logic Unit, ALU) Fi#RE B34, IR TR EARBBIZE, BH3E
TG (Control Unit,CU) FIRMREAMSE THIES R UM BIEMSRIMITIHS, ALU f CU
2 CPU W% L8014
/0 &2 CU # il , F ok 58 SR BL B9 3 A i i #824
W, ENEEAER A THEREARHSE —EET 2R,

1.2.3 {HEINIESR

AT RNMR— D LPRRBEEFQERALE, MR NS ES, 5— 12BN
BT,

1. EYLRTHIHE &

EFSREEARNEIRRE S, EE BRI S EANECETBH, BT EILES R
PATHN T BRI BB X B R AE AR, B A TR — L B TR, X
LARKREAT IS8 - B S R A i T B Tk MG R 3 M

(1) B el

A VF S5 5 ) RELAIR X L PP g A R SR S 0L 0 9 % B A AR LA, M R K SR BT
SR HE MR B MR AT T RAT R M W%, A, @ KB SSHR AN, B
Pl— RIS RO FEN SRR B BA o B H 85X 2 07 B 4R P 58 % 5 78 A 40
BRI, — B THCFERE B3 S0 M LR AR BT — 2R 51 7 72 4L ) 2 160 A
AR AL EALRR . b, B B R R A E B S — 5,

(2) s+ E I

H TR P [ e B A A R AR 200, B0 I8 BOE A 3 B LS B O T
Uiz B i TR SE X L B T v
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1

B4, BK sin « BE, R R AR GO I 8, 0 s B a0 3R F R R A8 (BB R IR

AHBETEHE A REUEE R .
sin x =x —3—' +5— 7— 5—
X, R RE BRI « A HERAR
Yo =2 = (124 2] (n=0,1,2,)

A E U 8 AT SR AS M AE B AV MH
(3) %t AR

BFREESTHREENEHL R, AHBERTF AR EREL B ——X B NS HES

ik,
Bl & ax® +bx +c AIMENUT B,
@ # « WEBHEH P, ’
@ bk« 18" FFBEHP,
® FEL o, 8 ax’ , FTBERF,
@ ¥ ax’ HKEHFHEBRP
® Wb EBHEBEFR,
©® Felh x,18 bx, FTBHEEF,
@ # ax’ WEEHEESFBUL S be M0, 718 ax® + b0, FTBEB T,
® HH c 5 ax’ +bx I8 ax® +ba + o, FTBE R,

AL, AN B ITED T 8 5. B EXBBE MR : (ax +b)x + ¢, WIH LRI R ALK

UT5#.
Q¥ MEZBEHF,
@ L a,18 ax , FFFBHBEF,
@ b, Bax+b, FTFBEEED,
@ FLh 2,13 (ax + b)), FFIBHBEF,
® fmc,i8(ax+b)x +c, FFBEHP.

¥ LRz ESRE BE BN —— NSRS MR TEERTFNHS
WHRIAE LT 16 7, F A 8156 & 6 fir, tihb %5 10 47, I/ 1. 10 Fim,

BRAERE R R HLES BT AT B0 & R AR AF , OB A7 3 O T LB

EHLTE%, it MR RSMEENBEAESANAE, i | B

kA5

LHBRAEGMA ISR O RBYAERER, BLI1FIHTE |6

:

10 47

|

BT LB H 4 A ALEE S R RO X R e w110 mosss

b2y
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®1.1 REBSRERERIOHER
B BAEHR R iEnE
000001 e EP%?E’—:»‘@M—%?E%E‘J??%S’&%*M&Wﬁﬁl?ﬂi@ﬁﬁﬂ@iﬂﬂ%ﬁ ACC
000010 o ¥ ACC BB 484t ik I 46 /R i 77 58 BT o
000011 - B ACCHMB SRS MBI RNFHETPHEGEN SRET
ACC
000100 % Mf:m*%ﬁﬁ%%ﬂﬂﬂﬁ%%ﬁ%iﬁ*%ﬁﬁ%ﬁ%ﬁ?
000101 TER W48 2 ok B 98 R A7 8 BT o B0 RAE BT ED
000110 =20
W B BB a b oo x , FRTBHFATFHES MM ATTH
oo +bx+c BENR, THELRIBKRASREE -MEENEFHER, K 1.2 5,
£1.2 itWa+bx+ciBFHA
t5 4 BT ® % & ®
By <3 STl: o5 hiln BAET b1k
0 000001 0000001000 B x B ACC
1 000100 0000001001 % a 18 ax, f¢F ACC th
2 000011 0000001010 BN b8 ax + b, 7 F ACC th
3 000100 0000001000 % x 18 (ax +b)x, FF ACC
4 000011 0000001011 W c 18 ax® + bx +c,7EF ACC
5 000010 0000001100 B K ax® +bx+ c ETEFFRAT
6 000101 0000001100 TED
7 000110 =201
8 x JFHE B =
9 a IR BAE o
10 b R EUE b
11 c JR 86 B4R <

12

TR
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UrBERER,EW#EAT—5 L,

2. HEHM TSR

HTHRERM T HITENY TSR, BAST— B 1.9 EaeritBELEBER,
WmE 1. 11 fiiR,

CPU
— e S
el NE
| | | i
| I | | IR | M Yo
| o |2 :
| I i ‘ |k || | MDR | 5
| | | e
i E s | | s i
L i BT

B111 g dit By RER

(1) EFreEes

IFES(MREFRANF) BREAEE M S EEMMERER BEE, FHEEETFEHE
EETHB, B MR T XA EE T (R FHEET AT, 8 M TR
F— L HARE 07 317 o WL, — N7 B A T T A B — B st o AUAD, PRX R R AN
=TT, X B T HHABRARFENFET R, FHEFRATLIR 8 .16 I3 32 1%,
— AT AR = TR AR — B, W47 4% 0 0011011001111101, B AT %R
J3 7S B TR R B9 367 DH (A7 36 7N B S ISR 6A) , SUATAUER 16 i iy —
B, WAE X R AR R 13 949 R AT AR P ASCITFS . “6” F1“ | 7 (& WM & SA ASCI 4 1
R)o —NMHRFEARE-FHBLS(BHEEKL2).

ML — MR M — R T2 8 NP8 R IT A B O T A B 18], AR T R
TR B 1) S —TRORAL R AR AR T 17, BEAMYT0", RUBHYTHETR. BR.&
AR A — RS S , BT VR T BRIt — 5, RO ST M sk 5

FHHTAETT A BT ik SR SEBN A T B MM (BA) () o XAk
FER T AR e st ik A7 BT X, B b 75 TR 7 i 8 (TRTRR VA7) o A B 4% B0 X o AR 0 RO 3 38
M ARFRIER T B I, ATRABSRERFNEFERFTFAETRET, BT
BN, EENIZBEFETFRE B, AR RARF TSm0 %, AR T —RELH
FEFFAE T Ytk , ML GE T B Bh e BB AR B0 RAE . U0, i TR A5 & B BUEF R
A SRR BT, Ht, 4F B R AR SRR S0, B H AR A T
wihikS AT, T A o P 3 £ B A A ST B R AR — M B B R — R 45 %, KRR B T 7= il
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BRI R, oAb, te T 454 MR R B 77 Al SR T o ik 50k K2 e, B o, BR — AR IS IR — 1 BUR Y
1 52 4T R S A 1R Y, 33 RE R FT 8 P — B Fs o R B ok 52 P R AR R R O 1

BT REL BRI R, EFPELHEE F A FF4 MAR Al MDR, MAR(Memo-
ry Address Register) J& 77 fif 2% M bt 27 7788 , F SR 77 OAK 5 o) B9 72 6 55 7C i b ik , 45 800 B 77 A
BT AGN (4 MAR S 10 7, 07 2'° =1 024 MFEREHT,iE0 1 K) . MDR(Memory Data Reg-
ister) RAFAE 2 BUIE HTE 28, AR GO (R S B n B M i AU B 38 HE & 1 R AP B PR AT ARY
R, HA S S KM%, YR, ERE T R— N REFRE,CPURRA EFME
MEEEE MRS Ead i FRNREEE%. BERHALRNRRE, EHFMH SR
151 4 R B (G R H, THF MAR 1 MDR & 7E CPU B R (S B 4.5) .

B AT R — BRSNS FRSEEF RS, B R — K EFETR—
SO H— B MEITEVNAENAEY K, MEEENARRE, FEERELTK
BAEH, BEFROERTE, ATERESHRBEFROT AN, RKREROFET KR
E,MHFETHMEFRER 1| AF (Byte) & X 8 8 7 (bit) “HHRALBAR. Bli,4F
THEER R 32 L RS2 FHHRNIESFERE 16 L Z#H B, YR, WNFHET
K #BAFR BEFREFWEAAR, EEITLHRF BB,

(2) BESH

ZERELAEINFESARHBEVNABEERAEAFARE M- ITEREZER
FE(ALU) , H s ACC(Accumulator) 3y BN 2§ ,MQ ( Multiplier-Quotient Register) 24 & f &7 77 8% , X
HEBERTHER. X3NFEREXZRARBEN, IERMORERRNBERER. £1.3
BT FAFRAFBON R 2 B R AR O

®1.3 EHERFEHNERBEN

=
ok > IS Wk ik Bk
HHH
Acc BIH A B R % AR HRBEAK
MQ T BT FRAL ]
X m¥ WA BB B

ARHBHEEREUERAN. B 111 FRKEERTHEZESRN ACC K EFHN
o1 f MDR ; T 77 2% A0 4% /5 0t 7T A MDR 3% 22 H 28 P A9 ACC MQ B X, HH#L A MDR Bt

X FFAFA8

T T R B A — T X RS S AR N 8 TR BRI B B R AR R
WM BRSO — it S, [ MIRRM R M it S 8m PR AR ; X RoR X FF4,
[X]FR X FARTHAA;ACC Fm BINAE, [ACC]IHRR BN 5 # A A ; MQ TR e r 17
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B (M IERREFEEFHNE.
Bt ACC FEHFAM—M A MBELER, N T RIZE P — M RES, W
o MR
[M]—X
[ACC] + [X]—ACC
B [ ACCIE MBI, e M 72 P B — M FFRCEE M s it B TE BB [ M ], X BB B 28
X AR ARE BN [ACC] Sin%k [X] AN, 458 (f) 287 ACC .,
o BB N
[M]—X
[ACC] - [X]—ACC
B [ ACCIAE BB S, Je U 7 BAE 77 M it B AT R B Mm% [M] 338 A X, RS [ ACC]
-[X], 4558 () REAE ACC
o THARMELEN
[M]-MQ
[ACC]—X
0—ACC
[X]x[MQ}»ACQVMQ®
BI¥ [ ACCI B MBIRY, A MAEHEM BB TRHRE (M] HEARBEFR
MQ, BB REGEA X F488, 3 ACCH“0" RS [X] 1 [MQ] R, %5 (B) ME /5
B ACC R ({R B 7 MQ
o BEMAEREN
[M]-X
[ACC] + [X]—>MQ
KB R ACC &
Bt [ACCIEMBRE, EMBAREEAM SHAL B TANBE [M] HEE X FHE,R
J& [ACC] WA [X], 4R (F)EEF MQ,[ACC] HAK R, EEEHHHEEE ACCHh, A
—#% [MQ]—ACC BT,
(3) fhlse
BHBRTENOWLPR, HERESBHAD WA T, BATS, CEAEHS
FRBIEL — &S HNRIE LB (URBIENE) . 5, TEX XKL HFH0, 51X
RSB AR, 345 T 0L 45 4 15 B AR BT B, BR N A AT AR (AR TN B )
5 AR TR R M BOBTZE R LA R 46 4 BB AR TS 52 S EE AR IR AR, R0 BT 2 AR (AR BAT M BR)

O /ERBAHHERBE,
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PA b B8 H T UL S R — A& 1R A R RV IREE A TR 3 BB

2 %1 58 i 78 5 41 %058 (Program Counter, PC) (54 2 77 2% (Instruction Register, IR ) LA J #5
BIE(CUYA R, PC BRI MR AT S Motk , B 55 1 MAR Z B F — R EZER,
BEAAZM @Ihee, BT B3R T —&E4 Mtk IR AREREAMBES, IR AR
sk § £ H MDR, IR H {32 /EH3 (OP(IR) )% & CU, g4k OP(IR) —CU, IR/ #r6 4 s Fstuit
BB (AACIR) ) 4 32 1B B i b ik 3% ZE 724 48 B9 MAR,iCE Ad(IR) —MAR, CU FI3k 2 #7 24 8 18
A FTE SRR 3 & AR RARER TS, LR S 8 .

(4) 170

V0 FEALGHUESM /0O REREHENKED, &—F/ V0 R&HHH Vo HEO S5 EHE
2, UK CU R MR IEH &S, BN KRE, Al BEMARS) hBEEDR
B 5 EHLEE R STEDOL (B iR %) B FTERHLIEE DB 5 MK R

THEAE LN #—BRAGSHENTENSTRE.

HmE L2 FIANAFEAMEE BdRARANEIFEOSEF 2 58T HE
PC WIMIME R O(SRERFE Ak 0) . BSIHLEE)E T BILE B s A7 68 3% BT i A0 48 2
KA FZE 4T RRES S MPITHES  EEWTHRFNRE — KBSV,

B4, 3 S JE  EE I 85 3 B PC B N A3 B /71 MAR(GEfE PCoMAR) @RS FF
S MR R4, I 2 A7 07 5 BT Y 4 4 “0000010000001000” (3% 1.2 FF 512 P #Y 56 — &k 4
&) EHE A MDR B, $RJ5 H MDR % E#H 28849 IR(iC/E MDR—IR) , 5B T — &K 154 MU
w8, 2 CU ¥ (iefE OP(IR) —CU) , ¥ /E#5 “000001” B8 4, T & CU XK IR FHy#
A 75 “0000001000” 3% E MAR(iT4E Ad(IR) »>MAR) , -y & 774 8% U B2 45 , H i s ik B 50
HER S x 3% F MDR, i MDR 3% Ei2H 2840 ACC(JE/E MDR—ACC) , S8 R UL 38 2 B PAT 1L
B, Wz, RN TE - FREKANETE, BERIER » R EEH S ACC ., SHFAM,
PCSERLE BN | MBRAE, B T — &4 Mt 1”5, B LR, B PCHE KBt
% FE MAR, fr4 7E 18 88 e 2 48 , % “0001000000001001 7 3% A MDR, ¥ & MDR # & IR, %
CU 43 #7 # £ 5 “000100” Yy Fe ¥ #& 4, # CU i) 77 £ 2% & i i 4w &, BUH X4 B st ok 24
“0000001001” B 7E H (4 /E %0 o, 22 MDR 3% Zi2 5 88 MQ,CU BB H S RERERERS, 5
IR ax WIBE, BB LR ax FEHTE ACC 1, [ABY PC X5EM—(PC) +1—-PC, B R T —%&
SR AL 2" B, KR, BATUE T AT, AEITEHHE R, BRENTREENES
&, LEE B 3EHL,

1.3 HEVLEEF ) EE B AR

wER—-AHENENESERBLSTHRARKIREAHEN . K, S B 6& R
BEE AR, AR SR, X B EEIE MR AR
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1.3.1 #l&FK

P FREH CPU — KRB R L4 W 5 CPU MFASIEA X, FREK, JumE
ALK M E R SN TRUSERISEERE, M#E CPUFKEE, N EEH K
BERBE I ATRELLPRE S KB E A BB R, X R LR S B

LT R EGHEN BARREE ©F ERPWMES (R ALY) BEBRURF
EFREGE FUNSFROFESEAMEERMBNRRLEREE,

1.3.2 HFiHER

FSHNERNZBREFHFERNEERE,
FHEEEBREEFPHER - HHAEH SIS, B
AR = FMBATIT R xFFK

B 1.11 §r MAR M 50R B T AR5 B0 A3 MDR I BUR M T 72K . Biln, MAR %
16 fi AR5 2'° =65 536, TR ML IK A A 65 536 NFEME AT (B) 64 K MFEMEFE,1 K=1 024 =
2") ;M MDR 3y 32 fif , RARFEREA R N 2" x32=2" =2 M fii (1 M=2%),

BAHEIDHEUAFE VLR RERH KN, B - EF S E N 8 i — #1165, 8 H
FHREERIBREFERE. F, EREFHEARN 2 M A, A A 2" W £R,i8/E 2" B K
256 KB(B ik ERR—TFT).

HEABETHAFEWEORER, B, RV BHFE(WER)ABE NS0 GB(16=1024 M=
20 x 2% =2y,

1.3.3 ZEHEE

HENMEZEEESFEHEERAX, WS HNER WTHAENEE THEASHBE
(EFHBER, B BB FHEX, RPAZR—RKNESRERENHAEEREZE
B EEY:, BARMASEN ., FERRMAELEH(Gibson) i, EHEAHERELRE LW
BB LA R ENTTE 2 BRER T G E 4, B )

T, = Z.fiti
He, Ty HULEEITHE; £ A8 i 5L S & REN T 0 i, B | Fiig L AT E

BUAE B 2% )18 550 B i SR FH SR A B ) P BT 16 4 W T 1 R BORE B, 3¢ A MIPS (Million In-
struction Per Second,, F 1 284 B0 fE NI BB AL, BN, FHLERREIAT 200 J7 & 154, Witk
2 MIPS, tA] LA CPI(Cycle Per Instruction ) Bl $447 — 4484 B &% B9 B &b JE 3 (DL 28 = 5 00 B 50
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¥, 8 F§ FLOPS( Floating Point Operation Per Second , /2 S @B K BB ) RERZERK,

1.4 FHEH

AHAAHEVLEREE, HARZHOT

F1E M M ATENRENBEFAR NASKE,

E2m T ENRENEALEN, S RFREATR T THRITENRENEFEH, GF PR
RIS R VO S EERMFURERENNRELR ., HP , RPROER HRERHE
53 M AMPERS, KA S BAEREN R

%3 5. h R AL FRES (CPU) AR YRR CPU HIZhRERIZE 4, JE X B CPU %54k S5 1 M Zh BE
MEBRTRIBENE HSRE SO P RESHITHRA N A XBEHHET(CU)
R4 RBEMNT A,

54 B WHBIT(CU)  ARERMASITHFREURMBEMGSTHREHOERM L, 55
Ao A A B B ] R B PR T R B M S R T ‘

B, 2BRATHE T BRXRERENBEREN, MEERRITENNERRATARE, BY
B # B e N B IK EXHTEHE — M HEBIANRL, R B RABNBAR NMTEEHE
BBV EEES, B 1. 12 ERGHERT LREETWZEINEKR,

BHREER

H1.12 &2HFENZIRNEE
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REZS S

ft ARV ENRE STENEF MU RARM? EHEARERIEER?
TEE BN RENERGH?
RHHRES CHREFAVNBESTHEIREKER,
Jnfy 28 % 1 B AL R AT B LA R 4547
h - ERETENMERRML A7
B T ALRE (AR B LB B A O FE B BT LR R i E BRI AR
MRS N CPU 7 BT FHTH FHET FHT AT FRFK FEEAR N
BERK MELFK,
1.8 MBHEICMNE .CPU.PC.IR,CU ALU ACC MQ X MAR MDR.I/O MIPS CPI FLOPS,
L9 B EVER, 5 F AT RAE S STA M" MMk 8 € “ADD M” (M 328 E 77 stuhik) Ky ], 76 B o 4% 5

Prh SER %R & (B BIEH B ME B MR ( 101—9—*)o BBREFFEN 256 M x32 i, EHLFK FHT
K HNBFRKBENRGT BHBATEFERNOLE

110 BERRARS =5 (7, +2) BB 5, = LERWE N o, RABR/H IR (154 7508

) FHEaRmEF ARt ENNRELE,
L1 #ESMBERETHEES S TENLNAE 212
112 a4 taRBF?

- e ek ek e e
N A AW N
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A BB AT AT HLA KRR S LA BB R G, B B B X S AL — R R AR,
RE  AERETEIERKEK,

2.1 AR ARSE

WHRAREE, S ARYHMESTHE TRMANE TR, EE ML P RER SR NN
ML, IEREAMP TAERERETFRXREWAZMAREIL, T8 20 Ha FEHL2H
BRBEAZWMKEY,H BEEEMERmERKMFORA, FRTEAXCALHER T
2 PSR KB H AR N BLSE

2.1.1 HENWTEMER

1. - TEITREN

1943 F BRI ARBHAARY, HRFHOFE, XEEB AN T B Pennsyivania KE
John Mauchly #{ #2 i John Presper Eckert TRIT{ZHMEE - EHABTHEARMETHFERY
HLFAF B ML (Electronic Numerical Integrator And Computer, ENIAC) #4131 R1 , F'© 3 #% o 24 i = B
HHEAARALRZE(BRL) AFRFRBNHBAMRUED ZEROES. 40, B TEEENR
B,ZEREREREMNENGEAEHERRZEXR, CERW T B RAS80H .

ENIAC F 1946 EXAME A, REERESFHMERER T —RIIMEEHTRENERER,
ENIAC R A+ #HEH Mg+ 8%, /A 18000 B4/ 8T8, 217 #HH &K 150 T
R, ABREX, ERX 300, SHERA 1500 FHER,WEFHRF LR3I MK HB gk
HEIRT, FRARATE, BT ERABIHTEREG S, B #1T 5 000 ZXRINEEE .

ENIAC WHBAELATHE—SERTENNBR MARSHTETIREAT - HH
MBTR, BAR X RBREPH - BEM, (UENML, HENCEFEARE LN T it
LSRRI THERMAM S, B ENIAC F 1955 £ EXBR, B FREEZBYEHEANS
W AEE B F A SR K T IC B AR ST s .

1945 4 ,ENIAC MBI B¥ 505 - WIKBERN —EFH M E YL EDVAC(HE TREUE &1t
BHL) Bl R P R T EET S, BRI MR - B RE A A L S
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BEMAE, XA BEILF RN FRER (Turing) 82 T,

1946 4,75 4K B 549 F 4T T4E Princeton Institute 4T RZBTFRS , 3T T — B HEEE
B #93HE Pl TAS, AT R b A R BN A B 1952 4 1AS ok BBt 1B IAS W B AZ M N ILBE T
AT, IR VG RE R BRI RR, B 2.1 R IAS HH BN B ESHRER, EhLElo4H
B — A RIS MR EFHES A RN BB BB — N RBE S P A
A F B R IR A BT ROR P R R B U R R S IR AR 10 B

20 42 50 AR, R E BT Sperry 1 IBM 5 K il # 31

FHLE A F 5 R UM Sperry 4 7B T UNIVAC T4, P

M AT AR | £ v
1947 4 | Eckert # Mauchly St R T A= BAHEH | & ¥

SR A, M1 — A 39 69 7= 5 & UNIVAC 1( Univer- PaE) | #

sal Auatomatic Computer) , J§ ¥ Eckert-Mauchly 24 & B A M
Sperry-Rand /23 8] 4} B 4 3 #9 UNIVAC FA &), FH 4k T
— R FIFE S I UNIVAC T & UNIVAC 1100 & 517 &, TR
SRR B BEALA E S B B IBM 23 A 76 1053 4 J1h T 3 £ 77 BRLFF B0 13241 701
HL,1955 E X T 702 4l 2 EE A TR E MBI A, B RE R T 700/7000 R 5,
IBM 5%y 3 55 L 1) 36 789 ) 448 X BB o

B M ENIAC A /5 , A6 3R 8 i F i 8 0L o RE A0 8 MR 8GR &, 367 20 tH 42 50 4K
R EEMN,E B FE BA BAKHNERMSAAFHEARNE - SR THEN REGT
1958 EFH R B CWE— SR TFiHEN. TREXTZFMEE R, FREVLKEEER G AA
BRGES, CNEERFESHNERTRELARES, RIEHMER AR ENIAC AREEE X, H
Bl THY AR E, o BRBR A, HF 20 2 50 FRK, FTENBEARMERTHE KK KK
MERBILE, EHEEATEHHEUELESHER XREAAKEERETFENEREE,

2. B_RBEETEMN

1947 SELE /R LB 2 BT AL RIRREAE RN R, BIR T — 1 SR E, B R/MEBLRFE
HURBRFRES TSRS FESEELER, #HA 20 #HES0FRE, £RHEAT—HU
RSB FEREA, HEVMOMEES TRAWER. LI IBM 700/7000 R5155 61, & & &
PL7094 (1964 4F) 5 FHHL 701 (1952 ) Mt , K EFARM 2 K F3hE 32 K 7 7758 I B
M 30 ps FTRERN 1.4 ps; 35 HRIEREM 24 IR 185; ZHABENEHN ETREREEH 50
T, 7094 HLERA THBBEEMEHERFEFELNBERRBEF A

REBGEBERESR TEHOLME TH BV ERE R -, HERE X T E LG8 R
BEMER, FOTEIFasNSERENREN-FTANEARB BRI, ANEELRE
BB AL M TAEEE - RERK L, Bh - SRR ERELRREEL 61T
BHl, REZNTERMUSELWEETBEIESE, EPENE, LTI mH &L
BANBEASBOUTETENTRERRE

2.1 IASHEHLEH
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BEE 1958 4R T IR A BT ST, R 51 3 59 06 20 BOR F B £ B9 BB, RHEALA & B X
TFRET —A 8 3 —— & B BB AR

3. BWERER AT EN

FRIRE R, TBIRREFE BUEAE BEARUREREFH I BEEL LHR
HREAH/REBIYESRTEB TR, MARK [ TEERE S REE B AFSEE
A, B, 2SR AR B B BRI , AT AR A 2 R B S i BB B A S MR R A
B — AR (LR R WA £ #— SRR, LA THRE LF NN
W A A T — AR N (IJLA P oK) EE A b, 5 i AN E BT 4, X, — R E
B E R E £ TR TR B, R— ARG/ T HEIN R, KIBE TR T R,
AR THENA TR X30R ANTHR /S5 5 B (SSI) Al o 45 HLAR 48 AL o, %
(MSI) B3 =R B HL, I AR RN IBM #Y System/360 F1 DEC () PDP -8,

1964 4, IBM #Eih T — M H KT B HLR 51 System/360, T8 T 7000 RFIFE(K R G455 E M
— AR A TR R BEEAR MRS, IBM AT KBNS MY 1T H R
R AERER, ERAETT KL 70% BT 5 681, B B AL 3 5 B oK 3 7

System/360 &3 FHRNFMYLE , HEMNXBMELHREN, MELMYLE LETMHERF
DEX—RFIPR S —MHILE BT, ENRARUSMARKESRECKRI P EHNLME
LREAURBHIESCREN —NTH) SV RE X LSAAR WRIERS, T HHEE L85
KHRE SN EE FRBNER . VOROMBEL RMEHEIEK,

H—MERREHILER DEC i) PDP -8, B R AAKREW, A RKRILZHK. BLUEME.
MMEBRRSI T RSP, B X 16 000 5T, T 2 # System/360 K E ML AT &4 J $+ 7 % 7T,
PDP -8 i DEC sV R BN , R 4k IBM Z 55 — RitBEHHIER.

M 1946 i) ENIAC 3] 1964 £ IBM System/360, it A F] 20 &, HEIWERET TH
FE—@EE SRR TR E BERATENN 3 R, BR, EHITENMNEFRRAEE
P EAEHBTEVES BB TR (B FE HEE EREH) L,

BEAENZE, AMIEE BRE X —RIT BN —BER.

F 2.1 W T REAEARN B EFHHROENE,

R2.1 BERANTRAVNEFRRHE W

ERENE A A BB HE/(R/H)
— 1946—1957 BEE 40 000
= 1958—1964 mREE 200 000
= 1965—1971 /N R AR R B 1 000 000
7y 1972—1977 o ML £ iR s 10 000 000
i 1978 £ B H7E B B £ R B 100 000 000

AR 20 12 70 £ EHENLYBERHTETANKBENSCHANZBHFSE, HE
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HLBLN — [T S B 2B TR R R, 3F R B B AR A 18 7 3, X R s T 388 A9
PR R BLBE AR X LA 48 F R B ) L KR B R 9 58 8 I L P 9 L A R T 9 9 T 85 R 9 0 4R
gRo

2.1.2 WEHENHHANER

EREBEARBHENNERNETNESATERI - TGRSR T MABERER.
1971 4, R [ Intel 24 5] 31 X W TRIFE R H SRR LB —14 (LA 4L ZE 885 A 4004, £ 5L
T 2300 AR E, BESS, TMALIREBRAT T 4 0.8 30,16 {7 .32 {1 64 (i LM BRI R B, 5 A
MEREMEERGRRAMER. 5H0E G, P 3R E7 64280 BF 6 & IE £ #17,1970 4, Fair-
child #lfE TS —MEME R, ZGF KARE -GN AKX, HEERTE 256 it —#El 58, H
EEMUMMEETH O, 1974 £5 BELSREHBNMEHRET R, NEENANER.F
SR ERZH T 1 KAL,4 Kf7,16 K f31,64 K £37,256 K fii,1 M f3ii,4 M {7,16 M {if ,64 M
fii, 1 GAURXILAME, BB LS R RE 2 4 S A8, T #F7 7] af 8] 584 Fr
T,

BZ, CHEBRERAKRERS, NE—-NER LERBE LT RBEER P /B R,
BEERBNBERBT LN REEO B E S (LS MEANE I U EREENE
RAEER B B (VLSD) , SR E R EEREE BIET Intel 24 7] B 45 & # 2 — Gordon
Moore 2K “ U LB REEREE 3 FHFE" OAE, XMEATEFRE Moore (B
R EH, :

AL RSO MRS A R, BT BB Z M. Blan, 1971 45 A 4004 ff 4k 58
R T MCS -4 BRI E ML, 20 g 70 FE4 A H,8 5 4b B 2% 8008 8080 ,R6502, M6800
Z80 EAH4E B B, 3 R6502 s T Apple T B3+ B 4L, F 280 %I & T CROMEMCO 80 # %3t
BOL%,

REBS—-RBYEHF FB—KRMEHEBAHER Intel , HBBMFUT,

* 8080 38— 8 (il AL B4 , 1974 i,

* 8086:16 £i1,2.9 A FRE , #hhk 20 i, R 6 M F WA BAF, 184S £ 45 8088 584
FAE,1978 ),

* 8088 EMEIE 2.9 HGIEE, E4M 4.77 MHz , £ K 16 i (4N 8 1) , UFRHE 16 fif,
Hihk 20 £, R 4 AN FFHE AT, g BM B &M BT EHL(IBM PC ) % ,1979 4Ejaj i,

® 80286:16 fi,13.4 A &K H,6 MHz, stk 24 {7, ] AL BRI 77 16 MB R B A 7
1 GB,1982 4E[a] it

o 80386:32 {i,27.5 A/ & &% ,12.5 MHz.33 MHz , #u itk 32 {,4 GB SLFRN 77,64 TB
(1 TB =2" B) @977, Ho kBB 7T 55 JLAE BT HE H B9/ BUHLRI R BUHLA 1, 1985 4E Rl

o 8048632 fif,120 5 &4k 4F ,25 MHz .33 MHz .50 MHz,4 GB SLFRIN7E,64 TB @il
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.5 FHEIE 244 Cache AR R84S MAKB A , 3 B Lt 80386 H— 1%, ¥ BE 8 47 Lb 80386 & ifi
3 ~44%,1989 4EjH] i,

e Pentium:32 {3,310 J7 4~ g {&%F ,66 MHz,100 MHz,4 GB SZFR N 7,64 TB lHINFE, R
HRBHEAR, 2 &MASTIHITHIT, EE t 80486 B iH 6 ~8 £%5,1993 4E A,

® Pentium Pro.64 i ,550 74~ 544K 4% ,133 MHz.150 MHz ;200 MHz,64 GB LR N 7,64 TB
BN TE, R A shA AT RISC/CISC H AR (4 X HW 484 W/ 47 B AE AT M1 — 4R Cache &
A ,1995 £,

e Pentium II :64 {7,750 54> Sk % ,200 ~ 300 MHz,64 GB SLFr N 7£,64 TB @ HIA 7, B
AT RITHTERAE B 5 5 B8 # Intel MMX £R ,1997 4£ 6],

o Pentium I :64 {7,950 774~ 5 {&%¥F ,450 ~ 600 MHz,64 GB SLFRINFE,64 TB BN TE, B
ATH B SIS, R =4 BB 54,1999 £,

o Pentium 4:64 {if ,4 200 T4~ G k% ,1.3 ~1.8 GHz,64 GB BRI #E,64 TB BHINTE, 8
15 55 A0 B 1% s R fth 2 854 N 1 38 5 , 2000 ZE [A] i

BRON20HE 70 FRVES , MATENWERERKEE LRI FHAESZIHRRE,
i AL R AR B & B UK E Tl E L F b B 88 ESM AR T . M 2000 4F Intel Pentium 4 [a] it
AXILVEMRBIBRE LHEBNHBEMTEAAR, FENRSOHEFWO M MMy RiIgSE ¥
mHE KL BERE=TEAKE(REEHRREMN 180 nm—130 nm—90 nm—65 nm) % JLJ7 KA
Wi A FE RS O MERE . EHE T MG, SR TARBERE LA, KEWRERY, Bl
— B RAFERE, CHIFER L —RAERBIIFEM 2 65, M EREE 10 24, 4880 A
BIMEHEHEAN—-FHE, TR, AREIHOESHIEMBERRECRAIYSFZE. £
TE—WEREERERENRS, RTEI R BREESN , EEHAELHEE, ML ER
] B KRS R E

RTERETENNERE, R T RBMEEBOERN, ATES B FRESRIFITHR
LB, WRARSEITHEN P, X2 BB BEEA R 3845 O A8 KU BT 27
B A F R BR %, K BT RIS BT MR R B ITEN R AR R RRE,

BRBEHEEMRSE THETENEHNAWES, TREETEINT ZMA, LHEME
BARMBELR B, MANMRREBEREVNSEREHTE, A0, SAMEHIFEREAL ERITEN
A F 5 0E B E RS, MAMNEAENSEES AT RE, BoR8 @At N A&
EHERARTEENEEANA, B UFRARTFHAULRKMEX, FZERE AL, 6
MBS FAMNAEBEMI/EZ P, SHAHEENMBENITESEARERIE A,

Bahit B A TR 228 LA i  Seat i b PR BB R AR S R BESR
LBRIFITH ERMEEM 10 H R AR KRR SRR R R 4R,

LA ERAALHEFZAT S BEBRBLEN, B—FE—- 4R AR N ERRE
BABENETFURSLEBERNEREN, EERMERX 4 XBL , CAEBHE A E
KR AR EEERER, MAETFEEARSHEROBITRENESSRLERNBHE
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BT Z B K OR 1 A0, IF B P 30 AR 15 MR AR R S . AT FF 26 3 4R8B4 1A 7R 45 49 S 3 L AT B T
BRAK BN HATE,

M20 HAAMAEENRERE, LTS3 FAEBNERMERT 4 ~5 £, HETEND
— MR NEEEEARBX K, B, DR AT BV H G , LR
AR EHRITERNE, FHEMNZAAGEMNEERRRELESSETHFZRAMZEON
AL PR RS SR Z E R D

MEBSFHFZAMNBEOEBRMBNEEENER RACEATETFSLESRZH
RSB WREFRFHFTLEBZ MAMEXEAR LABRSHER, Ao FELEELT
SHORE, AN, TMERELLRNEE , AEFALERZE B E & B R 7488 (Cache)
H KB A Cache M43r4k Cache, 3K F 8 3 B4R F 43 2 2R 0K 2 i A0 40 IR B 98, DA T 42 755 Ak 2
BAEERZ AR E TR

AbEE A FAME Z M A 7E K B B BB oK, Pl o & M Z b LR L b B LA
B RSB R 5 M SR A% U A1) 22 T £ i 53 3 00 A DG TG o A

A, BRI AT TR P& AL IR AS 7 /0 & M H % 450 2 8] 89 5 i &t
RMBFELEOTF R, FIFEV RSB

M 21 HEBYIRE, LAEAMLESNERESBEUTILTE.

O#—LRBIREREEHLHEBER, XHHFRBEEENELS LTI EMERL
BN HAERNBSE, RAE SRR . B Cache AN HER B J2HI LI K 48 4 Pk
B , 3% B R AT B8 & 9 75 4 K317 (Instruction-Level Parallelism, ILP) 540, 55 i # 15 & 4t

- P 28 ( Advanced Superscalar Processor) |48 Bif B 4b 71 28 ( Superspeculative Processor) , % #r & 4k F 48
( Multiscalar Processor) %4 47 & 4k P8 2% ( Datascalar Processor ). F1 5 i Ab ¥ 28 ( Trace Processor)
%

@ BB/ HBEEIFITHENF X R SR MR, BB K& B K174 (Thread-
Level Parallelism , TLP) 8{ 3 #2 4% 3+ 47 #% ( Process-Level Parallelism , PLP) 3 48 & 4 6, T L 58 (4 1%
o B4n, £ 4b ¥ 58 ( Multiprocessor) | 585 - 4L ¥ 4§ CMP( On-chip Multiprocessor) , % £Z #2 4b P 8%
( Multi-Threaded Processor) 4 K [7] B} 25 4% %2 &b 38 28 ( Simultaneous Multi-Threading Processor) |z &
£ 28 72 b 38 88 ( Dynamic-Multithreaded Processor) 142 Ig 1% % 28 72 4b P2 3% ( Threaded Multipath Pro-
cessor) &

@ BB ERFIL IR AR BE AR, RA ILP.TLP PLP fE R K42 R AL 5
BHBESIITHHTE, MESMBEEOEERE S REXEEARANRBHE, E5 ELL
BRAFOHRTEESELEBERENE RS LERRYFERMRE L, RS
77 0% 28 Y RE RO 22 BE AT 7E LA 48 50% Y S BE 3 K, (75 7 A7 o BE M AR OA R OR SR M A0 B AR ML BB 2
E M, BT, PIM(Processor In Memory ) H R $2 ¥ A BB AR L RER —MER L,
B A AR 5 ~ 10 5L L, FEAE RS SE AT 50 ~ 100 5 RA B, REHKEL T 81
N RESTRE A A KB A LR, S ER BB S A L, FOR A Tt #
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TS H RN RBEFEBLTIET LIS E TRATHEM /0 HE, XEAF TRE KK
KEH P2 N YERE , I B REWD Xt S48 8% RO U7 8] , o b B 28 B9 SRR K KRR AR

@ RBHRARLCHER . d THIRAKXDATRKZ0E, AR KIS RHDER— M
EHRL RETHRARXGESLARHEENZESERALESERAR. BlRAXLES
KE RS X LT8R RGOS BEAT & TR R W2 R MR8 R A MR SR Z R . 0, DU
RERHTREREHEALBRES; F5F . EL BN PCERREGFBHFEENRENISE
B&; FIMDABERFREZERERA B ERNETE S EEE MR B EI#; A
7% 98 2% AZ E AR AT EDHLEOR MR A s AL B 88 s VL TR & A DVD JU 23R 5 B A9 48 L s U AR AL
ZORBEA @ A A R AL AR T

HEf i AR GBS R EENREARAREREER ARASHRTEERER SR T
FORE R Z B BG4 it rikam TR €A ER A A b B

2.1.3 BEBERHMEBRER

HEVLRIRI R, B RS X — S, E T EN R E RN REE Y X, B
BT BHRE,

ERPRITEN S, ERELHREVLS B BERNNES —IRES (NBES) R
BIERME HULSA EERE TR, A TUSAR ISEFRAR, B AMNERRSHE
L% ATFABARAVBONSRELS ERARATE, FHOBEFRERE, 20 #4250 £/
B, RFERTHSESNILHES XMETERTLUAAH O/ ABHEE, NETREFHTE
e BEENMDRE RSN, MAFRMIESBEARNILEES . ATHEIMFSETEER
PLEsRERAMIES , AMNXALE TICHERF, A TRICHIES BERNSES

AT BB B AYLS K, ECRESZENERATHERENERIES .. FRABRE
BB LA T WIS RSN, REESRNIE0EN RS — HIE RN, 7 XA 5 R
LG, ELBBEAIBAMBRESHEEES GRFREFRBRTENE., BREF
WEREH TILM BB, F—HBRNARES R 1954 FHEiE#9 FORTRAN, B X B | [ & %3t
BRMIRITE. BB BRI EF BRI &, KA RRE 1968 £ i) PASCALEF,
EEXT—MHEENRERES BT ENSHARFRE, BEEFENRERE LRSS
EE SEE. FEBREEMNRBETFRITHE, HALEFTRE C++ . BEFEREEMERLAR
BN W7 & 8, 3L BL Y B3 R ) 4 PR B B TR ) 3 R Y Java iF T ELREE Internet 3R #9 % & Fl
BE A, Java 16 5 MR B Z BT BIGE

ATHEBFESHARNBRAENS LT ARTEA - IBIRRSE, TRZ A THERF
MERERF, ENRERRESBHEIISES.

AW BEERMETHHIA CRETF HERTF BERFN&E ZBHERTRERL.

REE T B YR SR A WY K A ERIREHIE S, THEHENFRIEESAFHE, X
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HATRIERSG . RERGERDBAERTEN P ERRE B4 EAMEERE, FREAEAP
MIENW BT 2 HPRERMER—BITEINRE. REREWHIAFEITENLOFERARER
BAEMERS  FEAAFRET HENFERTFEMSAWENRS KE. £/, DOS,UNIX #
Windows %,

A, — S REHERF  MERRF AREF 2HBRFANEERF S, WEHER. 5
EHETENEGRLE FHHREREEHEEREPHNANAKRE, BERXREBLABELKE, &
MHRERABRMERB, XEFEAERBE - EWARHALAER FRAPAEHAESE, FTEHAT
B, BIREMREERRA - EEAR T REEEERS., MEEEMNEHRRE, L4
TR %,

UL EMERESRTRERG MRGERRNA N EEAETREMARMSE. A
BOMEELZ, ERAFESBRTETFRMERN SRR, &8 05 8aE 2 HBX
FREMARKS HEEE LS TEMECREN B TFRE"MBEE" RS HFPT
B CAD B4 DL B & F SE 0 R 4858 (R i 45

KGERBRAUTILA RS,

(1) FRAHK

W — NG EEEEAEERMBERRYFREAS, A, XREFRS FTH ARG
f& 4 000 717 BARAW, ME - MA—EFE—FHEF, WFLE D 4000 AJE—E5} 6 A 6E
SR, T HEME 4 000 NWBREE S, 5 KM AR B R, o H7E Bt 7k JERX
WHH & JEAIRESEE A R AR, AR T B s R R & AR .

(2) ®fERA B 5t

R AR e B B AR A RE A R ML R B KA 4, B RE R M I R BT T R, i — S @ Y
M ENANES QR EBANMMEAEY, MEEETHE. TRERERITFRTLKET
AL BEXRGEFREAAE LK, ER2EH, REBRETAHTEIRE S RAK 90% , B BN F
S REHIE .

(3) R ER A 7= & BB A0 4 R A

— MR GTENI T th i e, R B LB 5 SRR M DI RE , 25 R UK B BN
het, WRRW, BERE NG~ , LHEMASBIAHmmMUEHR I E. REFERT—
& BT E G, A BB X B R BT E .

REJMEARIE K R CEA 6, B H R R ERA E AP (0ot 2 4 5015 58 L
Moore 5& 2 BT iR ) JLAT R PG 1< ) BRADF LA, iR A S5 MG AR BV RE R
MEBRUAREGHSRXER R . &MU, B89 R & I 3 o & S Ak 22 48 R 77 4 23 1 BE 1)
BK,

R & E M AETE T4 B AR A B8 SR G Ol T R, H BB BB ATERR S 4T
HWHEILN Y R EMEEMREN. SERMML, FERGFAHBETHREHNHE, —B
FEHERE ER 5B EXA MR RRME, AW RARER. o, REMKAERE
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MERBHELEE T (MR ERSEL), AEREKNHAEEOQRREAARERBEKRE
Z—5

FEZ=TFERETFROERD , A KAETRUEHA T ERZE AR, BHE S B M
ARERLNRERT , I KR —MME R, FIT R AR f— 4, LA RER, RE
WETATHE AT, e B A 7 ik , AT BRI, B RA B PR R BB —HE R A A A
AR B BH Uk, P R R T BB B B — R B A T R B A B B
RUSHEERERFE, EMEFLRME TR LXK Boehm G248 H . “KARBFURIFR EA
MAGAFRFHFERHA X" T RREFEAREM RIS, EE-TAAR
I B SEARDEREG R ZRRG LR RAXEA SRR TRE KN
FISE PR ERBHAR AN U SBAFHEDE KM EERIEREITHES.

2.2 BN H

B ENIAC st /5 453 30 AR 4yt (a] B, it Bl — B AR D REM BT LM B B i &% o
7E 20 4 70 FARPEH, KMEER LT L HBRR SR EERMREER—Hi%E 3 F#
3 % 1) Moore & FRI¥ K, SR 4L 22 2% i 1 BE L #%2 0 JL AT SRR &5, T4 4% o LA 1R) B B9 L AT 8T
R, ULE FUARTFH S E 7 EITHIHLAS (4 80M FLOPS #y CRAY ) A5 18 MM B X A BT % 5¢ (i it
LA MR RT 15 200M FLOPS) , & FX M REA R M MAL B &S i & , (ERR uat il W3,
B, AAFHEHEIGEL THEREMBEAENTOE, I EEHEEEENRFT . SR B
T BV BE RS T BV AR B AR ORI EVRE T ZNANERRE,
REREFERTENEAMBFEEARBELAS, BB T W8 2KRK Internet, (83 B HLEI N 7B
EMBHETE BEEARSERTET RS L AL SHEE R THSF BUTLT ZEHE
% B RM e BUA AT EE BEURNAXHEEMREEBHS %,

2.2.1 MEFTEMYELLE

LR

B S HRT AN EER SR —. HH SR EEA AR R, £X
S BT ALY A SRS SRR E R AL E R ER . B, AATH
B A BRI A0 K SO, BTSSR AR, SRR 1 MIPS 95 6L 1 T 9678
{85 LU — A 1 7 — 46 1 SR A A 4% MR AT RF B IR B R4 AR 0 100 MIPS S i
BV B . BLAREOALSS LR HEAR , B3 OAT B0 A i LR P B AL
BV A R I B B L |

WA, HHRERUE SO R TR 0 TV IBCE % @ R R AT T W R A R
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BN AR TR SN, BEB T ZMR A
2. BeEAL _
BEAHEGETENNERMAIIRZ —, B 20 HHETATER, ANIZRIERHE 2
HEBRZ G TIHEHLE, MBUFPLRA X REMBER. KRT KA8 . KSHTE . A
EYR AETHEN ERER EERR ATEESRBORERGS Bt B0keE 7
B BR GBS IR RBERMRRIE S A R R RIEEES %,

2.2.2 T ird= i F0 s ATiE 4

B S ERBRENEHYEFESERBENTIUTENEFESE BEHENEE R
B, W PATVAR AR, Bl 2B EH WM. XMHNACSHT ZHATHRS K. G5H
T B ERETLF,

BRTE Tk HT 20 B At HEREHB L. HENT L ANBEHREURENT
WA FHLK R F EHRERARSE, A TGN AR RS, BF ERAENH, BFHIF K
W EL TR 4 FANTRANSEERS, EREIERES NI 2 . BHE Ui
BHERRE. BHERRTE, CRESSMIERBERKBEHERETHY, BURETEEH
B, LEEEE, EAMELX RGN L i SE, WA EA S ERRE PR EETE,
ABFERWEEEM. FHRESKEROLI, FRERE SBERNESHAEE, EHAHP
RUERFNFTRFEMAENERTE, EAEHREERTUEEAS B IHMT R LT E
HEFIIRE. BARARGEM S, T EHONACEREE —RLF KR, AM%H
RESEBREARMBEEEAR BREXETUAEHNZNELSKRREER, THEER . F LA,
EHITHETBHER FTEHEZEBHERBEMENGS, BEL E¥ T,

EEF L, SENEAFEVTRENTEEN RN S RESHARLES LR, 8% @
HROTENMBENERN RS KT QFEFTE BERE S LRSS, S0 #iTELRADS
WEEAHN, AL EENRLE H TERA TS F REMEERRIT BN, SWE ST
PR AT T ARBIE, BiRRE B AR, Har PRI PR 100% . X EEE SRS LU
REROEZERHRSD, THEV LR EHEARZE TR IR OER.

51,2003 4 Fi1 2005 4R 8 = R ST 89 B F 8 CHYER B T30 B 45 0 4 L P T 8

2.2.3 MR AREEA

(e EAMERENREANATLAEGRENLE., YEHENLHS 85, ANF
BT A AT B AL, H T 1954 F58—KSEH TH L L ABEE M B iE LR K % B)im )7 9
WRARZEREE X URR T A E N RIE , o LN SRR MEMZITENER 5B G
*B@—H Ao
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1992 EEEBHFRE T EERERBERITMEITR",1993 £ 7L HE N 2RE B &%
MR B REEEEEARMTENEARANSE S, 7 21 L FRET, — S LRER
Internet IEZETE R, HIEUEHFHESIZ I EH AN TR, B F2RMELHER T ANTZHE E K
Ve | B Y 0 b T R PR BT T AR A AR, AT 8 &% R AT E B R A8 0 7 3 e STk 155 BB V8
SRR TRE, A HE, NREAEEERFNESBEI(ZHF ELERC2F8iEN
7)., BLEANBREMERATES LR, EHEW, Internet )& RAEMEE IXH THA
BB, ATFRZ 98T Moore Eft, 2HRAMEBE 6 NAM—%F. 42007 4 1 A BS-M¥ 4T,
SR MK ENEBE 43128, EMAKE X 112, #PELERRMNERRL 2007 4 1
ABG itk , = 2006 E K, RE MR AR 1.37 12, tL 2005 £ 40 2 600 77,3 KRN
23.4% , F M E LA S 940 T &, b 2005 N 990 T &, MK KR 20% . WMRME Internet
FIAHHE T 4 SR EHE M EHENIE S5 000 &, HEZ T, &7 5000 7HFHEASRILE
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%, TEHEEEBHEAR, THZRBLK.

3.2.1 FARZ

AAMERECHAFHEL, INECPULH AR, FEESFFSZR FRH5HEZR
JCALU Z 8 #8 1 i A B #

3.2.2 RER%

AREBRREE CPU. EHF /O RE(GEL /0 HED) FAREZEMEBERL, ©TiXe
BB EBE R ERESMEER(EFE) £, M XHRREER (E—REBR &5 EB
L) FARMEELK

HAZRAEREBRARRE, XA 40 =2 508 B4R it R MER B L.

1. M

BOEBA PR GRS TR AZ ARG LR, RN EH A%, HUKSISFR . F
HFEEEL, RIS A 16 fE 32 7, BWEKWMUEHRAKBELEAREE, CRERRS N
U EESH., WRREESKRNTEE N8 AL, IE4FKN 16 11,74 ,CPU FEBUE B B
BRI o

2. Hhk Bk

Huhk B2k EERRIE HBELL FHBEEER B BB EER TR V0 REHNH
ko BN, AR M FEAE RS IR — AN BRI CPU B W BB I e i S oo i st ik X B0 ik 2 b
XN, A B2 10 BA R, W CPU BR T 754 S48 2% BIBUIE B4, B T f i i th B & 1Y
bt (AR HZ VO ED) KBt & E, TR, it 5% F R EFRER CPU KT RIKY
TEREBTTE 170 3 O e ht , i CPU B, B 1. Mubb RN S F B TR N ECE X, W
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Hu ik 2% 2 20 AR, X R B9 7R A BT AN Bk 27,

3. EHlAL

B TR B L SRR AR SR T SR L B, A4 5 4% BB 1 BE 7R R R B %)
HA BN FREERBL TR, M EREAREHEHBERHESHEHR, &
EME—HERHENE , ENERERRN, B, FHE#LEadR V0 REE/ ERMSHRENR
CPU R i f) o (HXS FHE i M4 B UL, LA AN B B a0, % 53 & R sk g at, @ 1)
CPU & WriE K ; G AR (a0 DMA $#:0) T 3K 18 B R M AR, 4115 CPU & MR #ER, It
Sh B BRERB MM ETBEREWER. S, BRXEERLET " EE“ R, BB
%, Hibx CPUT S, BHIGEEHAERE, NAHA,

ERMERHESHT.,

o BfEh: FIRFI & RMIRE,

o B WAL A

o WK RRETMTHREBLEH

° REAN RAFTERBRRMEANATHE KB THRER,

o hETER RN FE IR P IE R

o cRIKTIR Y - R T SR BB I

o FMSE HEBAKR LNEESEAMANE St B TH,

o HMBIE M EFHETTHEFERIIBELSL L,

* VO MIEEN /0 3 I REZEAHEEL L,

s VOE MEEWEL LHBBEREAFEN VORONA,

o HHIMN : RAMEECHBW REBBREXEHREEL L,

3.2.3 BEEEZ

ERELHATFHENRREZ A BIAL S HMRE (B NER BehEFES) 2
B, HTRXEKRYRAZHE, MNP EE EHEL RERE TS, Z5RK,
B (R SR RIRE . By X4 h B BT E S MR,

PHEGREREERRK I NRNOEHR L, — M~ RTUT 20 5%, 01 FHHEK
B, EPATIRRE FHRBIREE N — R ERRS 8 Wl RO BB A 30U ZE s %,

IATBIERISHIBAEZROT | (ER MR L, RN hBE%EE M, 01 FHHK
8, EHATRE P, Bl 8 FITHMA R R &% B H A,

IHATEAREE T B W SR B/ T 30 ms BATEREE TEER &%, TUMIL
KEFT LR, MHE, BEAFTEEOREEEERESERRR L. EEEEN, HFITHE
RAERHBITREERERSBEL, HERUE BRI RN KR, B ER M
H R IR T 1 2R % 9 R S, R b xo o7 B R A T 5, SR P R AT A B RO b AT B AR 2 R
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B4, WA BT EE T F A R IE Rk LI BE S, IR T EE R
3.3 B RERERER

3.3.1 E&45iE

WY E R, MRS FRERD G ERER L EMBIZD B, B34 BRMK
RT &GS ERZ Y ERERAE .,

CPU By 1/0

7

B
Z e

B34 BLEWKYEIH

B CPU 47 . 1/0 X864 R ( XARHE R ) Bt i 3k 57K P05 11 B AR A (1% B b o FH ED
R e A — RO R S T AR AN 5 Sk A ) M. R TR UEHLAR b B T R B, A AHLE AL
WA 0 T B S L IE B, L LA AR s AR TE R O B AR IR SR T B
I BE A M I A . BEE T B LI &R, Pentium I1 LA B AL EHLE W CPU B H#
EEEERE, M ARSERCBBL RSN, B TR RSN ESHE,

BERERELUT LI,

(1) tLmsett

DU A% M 1 AR TE LA B 07 3k b A — bk BB, A Sk 15 4 e 5 T A A, NI JLAT R
SEOIBAR TR AL B HEB U 3 Sk AR B TSR B Ak

(2) BN

HEEEEEBANE —RERK LESMMERIT AP EE, &%
CPU R WEEHAMILIES EA CPUKIGESHRAMAGS . flm, ik 5L R T 8
2 BUE SRR TXURS R, B E OB R 17 AREF A0, BHBEH G —RE
REEM EANBEE, GRA WERL . ARESCHEBTHE, WA 8 E SOV IRBRFHR,
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DA EAR I REFBKNBEFE LS TTL BAEMEK, ¢F fl5h, 0 RS-232C(R T8
KITOME) , AR EEMERBPRREE 1 HFEREGBFRT -3 ViHARFRREH
‘07 ABERFHEFLFERT +3 V. BERFTRFN-10 VI +10 V EH,

(3) Thaessik

ThRE R RS MR BRAAM AR TIRE, B0« bbb B 2R IR 45 ) bk A s B B Rk A
BB EH KRR LERES AN CPU R K, & i%/5 /0 & /5, &F 170
W& M CPU KRHY, I IiiE K \DMA #ER 5. ML, & HKEHHRERR

(4) B[] HFE

B RF R 1 BRI — AT AR B AAE R, BHRLK LHARESLHEFE—F
ARBFRIR R, B, B AR — BT G 5 P R .

3.3.2 BZMEEIER

MR MEREIEIR T

O BELTEE EFEBHEEKRMBE, A bit (A7) Raw, W8 7,16 2,32 {i7.64 i (R 8
R .16 17 .32 R .64 1)),

Q@ BELRWE : BRWRHEMGN DR EIE SR B R, B ALET R N B4 R HE N
BEFAESVEREENTETECREER , BT H MBps(KF T EH) KR, #lwn, RETHE
4K 33 MHz, SR TEE R 32 fi2(4 B) , M B T M 33 x (32 +8) =132 MBps,

@ s FEE/ RE . B EERE SRS TR SERIESBE, SiH8RE S TH
WEERARD EEL,

@ BERER:—#FESEK Lo EERMES. AN, EF it R 58ELLEYE L
BAFAWR B, st BRIt B A AREIEEE. ATREELMA AR,
B R sl SR AR SR — AR AN E X AW L B b4 &S b (5 5 AL
BES BNEERNEBREA.

® FELH it B B B EH ALK =f AL af,

® BEEHFEERETE AIRE BT BT AT X%,

@ Hitgbr - AW S HERE(ERAS VIEL3.3 V) BLRERET RE,

BEPARENNESNEES, B Y ELE LARE, BRBAR L ZEE T ETREREE
FEEFMBEREN. B, PC RE M MG KR T, B A IR, X6 #5712 RE ) 48
YR B s, DR HEENBEMKET ., SR SRR, B R, X R
BB/ RIS M T B e, I RR RS E B RS EF, BT AR R BEX S LM
EAFK, BER—RBERAERF N TESET, ALMARERAR N, B, 8288
AR B KA, A ERY R RAOR R B & BB T .

315 TIILMRATHHIL AR LR, TS %,
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23.1 NLFFTHMB RIS
ISA | VESA
2 EISA STD MCA PCI
(PC-AT) ( VL-BUS)
Z-80.V20, P5 4~ AL,
ER 80286 .386. | 386.486.586 V40 486 \PC-AT | IBM 4 A# PowverbC
owerPC |
) = E
HLAS 486 RFIHL IBM &% #L IBM PC % 514 AN 5 THEY Alpha T4 3
Bx 15 MBés 33 MBps 2 MBps 266 MBps 40 MBps 133 MBps
felii % 5%, 266 MBps
RERE 16 fif 32 41 8 fu 32 {1 32 48 32 4
BATHE 8 MHz 8.33 MHz 2 MHz 66 MHz 10 MHz 33 MHz
b7 A 66 MHz
FEHR . EE7 RE G2
Gk Pk L3 & &£ %
ot R 24 32 20 32/64
B S 8 6 T FR i 6 o R 1 3
ERE % 143 90 109 49
64 (¥ @ Aa T HE AH Ay a] aJ
HETH# ' v i af
5 & A EEBER | EEBER EEBRER | FEBER ZBER
RHERTEE,
3.3.3 RB&FE

BREETBHRGARRAE R R = 09, BEE T B LR S 69 R W5k, AL
AAETERBR(FHR VO BAFHHERBEOBR) RAMRLER AL HERER—F/
B MEEBL EER LA ERMRIBAE. 20 #4270 FAK, W THRER /4, Ek
EFHRA BRRERE, RRTHE, SATBL, ETEPSANFRFROMELLE
VhndE, ERRME— T , TRRERI IR, X0, R M RE SRR ZHRE

DA 38 B IC B 4 [ R R TT T4 T

PrR BRI, AT N R R S B BR B SR F M — A B MR RE . X RE
ERSHRRERENN, WARNE—F AERERRRENERZRE S —FEO M
RR MABRT B GBS BEOEEER, B, EERRERIT OB TR EfED,
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R R BRARET LA O MEF I R, MEA RIS, EA MR ED
R B AR B S 5 R BT T, A A T O BRI .

HATWAT M B RARHER LA T L.

1. ISA BZ

ISA (Industrial Standard Architecture) & 2% & IBM T R4 16 {iify CPU i 1, XFK
AT B2, TEFM T CPU B AR At 4h, B CPU AT AR A L BRI E E R B 4, B A T
CPU MEBERYIE R, T ISA RARAXFAAFRNEHZE AR EFABIFEEERE
(REHLs BEHELRSEHNNIRE) RS, H ISA _E#FTA B8 815505083 CPU 8¢
DMA ( E A28 B0 8 O R B 78, B f CPU 78 % T KB Bt Al R # h 5 4h B R & R B HUHR o
ISA MZRBH PSR 8 MHz, BAfE 3R % 16 MBps, BB K 16 {i, #ifik 24 24 i

2. EISA F£k

EISA ( Extended Industrial Standard Architecture) & —F$ 7E ISA Hak by AR R bR,
5 ISA WTASEL A N CPU B ABH T RABHMN, E—MAFERANEL BXREITE
2 MR & A (BE E T HATRRBIRER) e, EISA BB SR 8 MHz,
554 % AT 35 33 MBps, $UHE S48 % 32 fif, bt B4R K 32 £, 3775 DMA PilEFE H% 27,

3. VESA(VL-BUS) K48

VESA %48 £ B VESA( Video Electronic Standard Association, MR FindETh L) BRE N BT
BRFRME, XFR N VL-BUS(Local BUS) M, FTiERIBELK, RIEHL RGN AWML EBRRE K
eSS Bl . VL-BUS 2 CPU SR WL TR A, R Al CPU AR S 4R 33k 33 MHz %X
P 32, TEM Y RIEY BB 64 £, Bl BRI 2%, BA M4 %X 133 MBps, Eid B H
BAREH BEE /0 REHEHE CPU L, CPU 5HE /0 & 2 18 i & BB X &
(ZRE3.12),

4. PCI B2k

K% Y Al 5 8 1 ( Graphical User Interface, GUI) M B A A 7E PC RE PRI Z ML,
ISA B F EISA BB TFR2HRORM CABENRAETENER, BRI ETRENEERM
i, B EKRBEHTEENEBER, RESKEATE - KR,

1991 4 F % 4F , Intel /> 5 & 5542 H§ PCI( Peripheral Component Interconnect, Sp B F - H 3% ) B
% WyME A, 3Bt 4 IBM,COMPAQ.APPLE \DEC AST HP &3t B HlAL R K/, B3 T PCI £ A
PCISIG( PCI Special Interest Group,PCI %[ 14254148 ), F 1992 46 A 22 HH#fEH 7 PCI 1.0 R,
1995 4EF1 1999 4E W Ae/E et T 2. 1 fA1 2.2 JR, PCI MR E BARMRITENF BRHE AN BLZ
—, ENFEERFAW T,

@ BtEfE, PClLBRR—FAKH TFENRELBRNEWEL. EARERMKT -1
BB S B, 5 CPU BTSSR T, B 5 R A 33 MHz 1 66 MHz i) BT 8, RN
32 fir, T4 BB 64 {i , 54 H R M 132 MBps(33 MHz B 4,32 {3 %03 8 B ) 7 A 4 3 528 MBps
(66 MHz B4 ,64 IBIRER) . EXHERTAEFR, XHFTRERERELNWBEEEST
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BEEAFHC, WA VT IR e 4 B B, R 4 SR — MR R stk , 5 A — A B8 B8, S B4 8
B & G —A B S R, AR A & B A b, R T R B SRR

Q@ BIFMHFA . PCI BAMAMMEAHREOMEX TABSEM LY, EXRIAAEN BRI
BRI ab R4S, B B XK WA M, PCIELK S ISA EISA B& BT FHA, o]
PSR4 9 pR A ISA (EISA,

@ X RGP A (Plug and Play) ,BIEM T R F R EH/ARAE LIE, PCIREZEFEE
FHORE B AERMEFRS, XEFEWH BIOS(EER AR RE) MBEREZNREAS
& PCl BT AEN , ERAFHTE, TAHTERNTHRE.

@ ZHZLEREERN, FRENBLAEFNRE,PCIIFHFE FRE, B AFEMN
FRBEMMARE (K BERBEEERINRE) ZEA LRI AN EFR, AR THEARENHE
RiEVE,

@ BRASHESNEMETRAETLSHITRIENIE S, PCLELT A CPU HAMEZIH
B —A P a2, Bl PCI AT (PCI #5445 ) 5 CPU AHE, PCIATREE B RSB vh, THE—HER
REGAG ST  EXEBBBAMBAPC RSB, TEELHASLHEE/ FHETFER
M2 xR T,

© AR R A AR R R, RIE T B R B RS, »

@ XFEHFMEBERMES V33V, 3.3~5VHHAGFEARTUERERETE, 3.3VH
8 PCI BT TREHEME T BT,

AT, 4 PCIEKBWHEAARH, TURAZESH(ZHE3.14),

@ HHHBEMF, PCIRGTURLHERENBABFRNARTF. REEGBFT
HEBHEBIZELFTE L, ‘

© RALHERTER, BL T BLGHAH

ERBERBLRMEHKES 4.3 THAE,

W& 0 4 Y R R SR LA B Bt Rl i i & B R 8, E TR R Z R B & X PCL B4
RETHBER, Intel AT AR XS T PCl-Express 2%, B R A T XM % &% TCP/IP
B B A RMBIR MR A SRR, BRXFTEHNE, ZE T #— S RERTHR

5. AGP J#

BEE Z AR RN E &, X SRR AR BRE ., ABEEHIERNERARA
MEER, MEBERAER T WEIEERAT R, Fl, % 640 x480 REN AP RINE, UEH
75 WIE T E AT B, BOR LB R R 5Tk 370 MBps; 5 4r HE R 2 F F) 800 x 600 R E A, 5
#9575 3% 580 MBps, [H It PCl BB A EHMH. X T MR IR, Intel T 1996 4£ 7 B X3
T AGP( Accelerated Graphics Port, IEEE R D) , XEER F XN/ R, ETFPCI2.1
BURT AT BB R, ERA A S EEH R, L 66.7 MHz MBI RS THFHKER, U
FHERME WSS, ST BB BORBE 5 3 (B B 32 i) Ky 266 MBps, Z154E
PCI W IA 2 5. AGP iR E LT —F “ XU " (Double Pumping ) & &i 5 R , BB 7E — > Bf
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By b U MR, X R, AGP SEELR A MM %l 66.7 MHz x 2, Bl 133 MHz, B K i
&4 2] 1 %y 533 MBps, JER XXM T AGP2X,AGP4X,AGP8X AR A , ¥ 4% & 4y EE
Al ik 2.1 GBps,

6. RS-232C £

RS-232C( RS Bl Recommended Standard (Y455 ,232 AR5 ,C EREBB KRB LB E
E B F Tl & EIA( Electronic Industries Association) #i I — BT EE LR E, BR
MAFRT_HEHZEMBELRRS (DTE) MHEERF RS (DCE) Z B M/ ERE D, W
3.5 fim.

|
~ RS-232 . RS-232 o+
B 5 K= Motem [EEEH] oo ke 5 | X
LIy /o M
B2 #¥h
D’II’E DCE DCE DTE

3.5 BITERRLE

7E/& 3.5 &1, DTE( Data Terminal Equipment) 2 BB A W% &, R4 ZiEHE S E
B HEZREBMENS ROSEAASIERSTRAFEHARN RS, ETURE -G
$# Hl. DCE(Data Communication Equipment) B¥ R EF R L, EXLHER— M5 S HLEL,BEAE
WE DTE MER, XEEERESHEABER. ERFRUEBBELARRESEFXEZHE
fEHES ., RFNRILEERSIE, A ERTESEHR SSRGS, B LR —1 Modem (iF #|
fRA%%). DTE 5 DCE Z [ f&5im 207 5 “1” ¥R, @il RS232C M AMEH B M EH E
B A LAFHEZEKHAEES .

APTRA, BN EEEEENERFEES , EEREROHHERE, MBI TRER
W RESRERIEEEN, A REXHERNEY . WREFESHEERATER, 23FHK
G, REFEAERE . B IR R %5 0 BUE o T 5 8 BE R S B BUERME S B X S R
% 2R S AT VR 5 T 2 R WAO R S 0 PR AR R AR R A R R IR OR B UE S R K B 9 TR R A B
FES.

BRI RE RS-232C E B E BV 5T EYLRS P TIL 71 MOS ®FA—#, ZHE
PLRGH, DL +5 VRFEBSE 1, S EARRER 0", M RS-232C MR ERE KB F
FERBBRN GFERBBERN -15~ -3 VBB TFRAIBHE 0", HERFBRFH +3 ~
+15 V, B {# F RS-232C Bt , b AL BB A s PO o

MEITBENMMENERRE, AR BENZRINEERBEFTERHMFEME (8 ], WKL)
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&4 o

7. USB #£k

USB ( Universal Serial Bus) i FH #8847 $1 4% J& Compaq.,DEC .IBM ,Intel Microsoft NEC( H 2 )
Northern Telecom (& X) %L KA R T 1994 4 11 AKAEFRMITENBTEODSLTHE,
1996 £ 1 AMiA T USB 1.0 jiA, EETERAERER, TH/IMEHTRREERE, KB T E
AP RBIEEA R PCEEMRBENEN. APTUEILEFRERIER, GFERE.
B4 BAR FTERHL A BEAENL U & AR R AR S EEBAMNRE USBH D, &7 LK
— 4 USB SME TR, H—KFREILAPC LHRO., ENFERAR:

O BEFEEMRIGEEARE, AP ERKH R HE ST R 7 83 5 £ 17 LR M
o, ENATRIME SR A RBERERE, MR ERSBEFHRE . WERYBSILH,

@ HAEMIBAERERS . ] USB HUB(USB &8 LHRAY B, B L E# 127
MHMEBIF—FR G E 3.6 RHEIM USB REIRINGEM . ArdE USB EAK BN 3 m, RE L4
FABTA K S m, i@t HUB S P4k 2% T A S BE B 35 30 m, -

USB E#1

RABE e

[ usBis 1| | usesas 1B

| usBigw 2 | [ussas 2 272
] [
""""""""" [owies] [wmuns] [omuas]en

B 3.6 HEK USBREWIPEN

@ BIEEME(USB 1.0 §R) B FH, BIR LB T RBONAL , HEW K 1.5 Mbps, % i #
FRRH AL, HBE AT % 12 Mbps, USB 2.0 KR FOSHE f5 4 % 5 %5 7T ik 480 Mbps,

@ FRMEGE—. USB US| ABIR T X BT PC R RAFREE O MER, WE O MER . 2%,
3 OO FTEDHL 4386 1X , IDE £ 1 RO TE &%, B8 T DABC AL A %5 — 10 USB AR MERE A R 45, AT A T
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Xt PC M FTR, WEHEME,

© HEEBART, BRERSE /DN, USBHEAMI TRE 2 XATESEE 2 XATHE/
Mo, ATONSMRARAE + SV I ERBE, TER S

© A1 . USB R—MIF MM A BE TR MBS Tk indE, B _R 6 — MR AR
“USB SLHiE1x" (EA R B 150 LRV A B 8 E ORI, B LA FF7E & F AL 5 &, USB
MIERFRKIEMT

3.4 BLRGHA

BERENER T R BREMAD BREHMPF,

3.4.1 HRZHEH

B3.2 RREBRGEMNAE, ERE CPU EHF VO BEGET V0 #10) MHELE -HEK
L, AR VOREZE./ORESCPUZAR VO RESFHEZEMEERREL , XMEHE
BOMETY R, HAANERHEI XU ELE, BRRSBRITENREHES. B4R
AWFEAN L LR HAER 20 S RERES, SR U RASEMAE TEREMER. XX
BEREZHH/N T RN R B BT R

BEE TR AEEA BT K, R R AN MM RBRBE, BN R EARERN
R ERORERER . MEDRRARBLEN, B2, 4 V0 REBBAN, HEL
H B 5 5 N — 3 2P A B B n A B8, HAR B I TR o Al gk & = B W R A
TAEME, ARREAHTREMEMEZZERARRHELT , AR BLMBURR, Tl fER
PN SR TR MR R A M ROR MU H Y B E &, R B s 85 W & e O
FHERBRAMEHEZEZRBARHNR, ABLREMUARKERELENEE. B
BN TRABREARA M E R Rk CPUEH S /0 R ZMEHEF WA ILAE, L3 CPU
HSHEHMREHM L, ABARHAL BLEM,

3.4.2 ZBELLEW

B 3.7 ENELREHHREE, .

WG SR EEREN VO RENBRR ENEBL R, BRFEFRLS V0L
KNGS BrEER— N RARKRINEMALES, CPUK BN TRAEE, 3
MU0 RFEAR—EEN IR, LRI RB &S LM Z 0 B 4%, KRG AL
NI R, IMEMKERTR FRITREIRE
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EHFRE
i)
o] (&) [aa]
@ 1O Bk
i1 f
1] 1]
oz o| .. [vousn|

B 3.7 WELeEH

MRKERAFMN /OREHRTHIR, REBEMNEEEARNEEL , RAUTBNES
WIEREESER AHERRELBEREH,
3.8 R=EKEMHRER,

B
L
E2: 2P| @ ﬁ
| 2# k={wogn| [wvogn| - |[vozno |
DMA #4 @

E 3.8 =HR4H

E3.8 MEFRARAT CPUSEHFZEMELH ;1/0 B&HM CPU5S&X V0 REZE1LE
58 ;DMA BEATHE VO R (MR HFES) 5SEHFZAEEXRFER. E=ZRKREHP,
-2 R AR, FHEELS DMA BB RRERM X EEETER, V0 REREE
CPU $h47 /0 8 4 BF A REAI B,

H3.9RF—M-BRREHNRERE,

HET R, A5 Cache (N 4.3 W) ZHAA —~KRIWEL, EWH CPU 5 Cache L 5E X
BB ¥R & 53, Cache BV A (UK Cache BB BB AL L MEFRHEEETRZELL
L, X#E Cache IFTAM RALLA EXFEAHGELE, MH VO RESEHFZ RN ER G A LE T
CPU, B —%VREALK, EHREM /MR E YL O (SCSI) (97§l ## 7 £ (Modem) DA & B 17
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[ 2% | [pwvorwma]

RERE
— >
I R | | SCSI 1 I#E,&iéﬁﬁul [ﬂodem I |$ﬁ1§u|
T REE
< >

B39 ZREEWHY—ER

FEOEHERER FAESREEONTSER VO REME, B ETSIHHYEEZH /0]
#Fo. SHRAN FREZ ALY REKED SREBERAE, HILESIX B ELZEK
FREER, TREREN THEREHBRE,

ATH—-BRE VO REKIERE, EHERBN &S, NHA T HBREH, mE 3. 10
BiR o

| I I
s
RERE

R \
ERE2ANEREED
|
< AR >
| Fax | [rRessn| | Modm | [s520]
< | | | I s

VRE&

B 3.10 HWEKREH

EXBEICEMT £ 5HAENRAGEREMEN SRR, ERELR L HET —LEH
/0 B, (R B R M B TAR 3G B8k \SCSI %, BAT@E 1 Cache 5 HI ML P O E # M4
HEEEZHRERELRARDMERNE, FHXETERES CPUERY, i—R8KE
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HREMEXEE FAX AHBARERTEOMAEEY REK L FHY BRELEDSH

XA BRI S KA S TAEW LR OB CPU, A BT Y B B & Ei
BEEMIE CPU, W X FRMERE A S CPU KR, & BB RBRBERNIER, ERXME
e, CPU RS ENEEURE BESENEEL2TUARR, UES AR ERLENOAS
BE B RN IER TE, K2R,

3.4.3 B 4E5

& 3. 11 BEERHMB AN BLEWRERE.

RAA NE
cPU 33 MHz f 32 Rr SR ERY | B
[ eaanss |
l I ISA, EISA:*
SCSI TI 8 MHz ) 16 fr ¥ @8 >

@ T ]

AN || mERER ||EEE Modem

3.11 ERFRITENNELEN

B 3. 11 AL, AR i SR 38 | G B BT I R ) FAX Modem #8345 76 1SA 5
EISA B& b, 3@ ISA 3 EISA B&REHIH 5 R AL ELMIE, XS0 H BB 508 143 1R
Ho RAEKEE BEERML MEERDEM R AEEHERFERERE CPUL SR B,
35 CPU RS BHERS , A TREHBRMBIEE, SRERAESLEURBERELELLEER,
A, BT & 3.12 iy VL-BUS BB EE

BB 3. 12 Pl LW R HTE SA B LR ERBM L ZHER BHERE REN
ISA BEE TR, HARMELK VL-BUS £, HE5RELKME, MAFFTEIHL . FAX Modem FAK
HREHEESA SR L, RIPHBLK VL-BUS Y T CPU SHE VO REZERE L T HE
EiE,f CPU SHHRARBRARDTRE, WE TEEFERGHER,

HF VL-BUS &M CPU SR FILTIRM , 5 CPU MR R K EF (LFr L XA BT 486 Fii
BRAE), UBURME SR IREE R A CPU, LB T PCL B4,
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AR B el
CPU Py
N Rz
G
O VL-BUS N scest o
s 33 MHz i 32 Sr 50388 &k A wam
@ISA EISA** @ ﬁ ﬁ
<MHz 16 ﬂiﬁl%lﬁﬂ% mapEm || srerr |7

| mxrr || Modem | ..

B 3.12 VL-BUS R RBEWH

B 3.13 2 PCl BRAH MK R ER .

RERSR
CPU {} FrEs
PCI ¥
l [ PCI &2
s : scs1lI
Bt < 33 MHz 11 32 B3GR R > e
ISA. EISA-°* ﬁ ﬁ ﬁ
@mmzmlsﬁﬁ%ﬂ%> mars || wreme |

I BXXtEE I | Modem |

B 3.13 PCl R&&WH

fiFE 3. 13 sAl WL, PCL B2k 3@ 53 PCI A % (4245 PCI 42 25 0 PCI N5E 28) 5 CPU Bk A
Eo XM CPU B&S PCLBAEMHRE, AAERHNRER TUXREZHREET
W&, MARAMEMANREE. YR, HEPC AL LN RAMERBELRERTHRE,
MEHFEF RERBEMNELHS BHEEE RS, SHECPUSLEMEER, ETHREHN
FAX Modem . ¥T ENAL{/5 3R 75 ISA \EISA R4 |,
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3 PCI BRI BNBE /A B, TR B2 44, 1A 3. 14 i,

CPU FREEA 714

g | o | | %4

[ * + PCI B % 4
[ I [

BHH

PCI B 5
PCI B 0
[waw| [w1] [ms] [wx]
PCI £ 3
PCIB& 1
R PREBR
PCI 54 2

3.14 ZRPCIARLEHW

3.5 B

HTB& EERESTME, A RaBANE4 ZEFEE, 75 1E 8% E R, 05
IE B EK , anfa i 6o AT F B &%, AT I R B IS — RPN EHFEL SR
EHSR—EH, EXEAHAMRES (RHRFHREE) MBERFES.

3.5.1 RBeg¥RiEs

B2 LR R R A U A, BN B A S RE AT 4 O E A (R M B & (B 4R)
Wi, ERENAKAEH NS RERENERERROBR G, N BREH BRI
SR EFERNERRBERERAIN, RN FEFRERE S A RENRE) #TERGN, B
FHERERBEXKFERGES EZPEREFRANEERA DR, 3B S &S5 S8R AR
PRE-ENLLFRMFHER T EREREALEL. RERBELEAMN EREAHEIT
iRipe g €/

BEAMBER T EPAMS AKX, FEHERZBEPE 4 (NECPU F) ,FH
G 2R BAES REOERN & NSRS L,

FROEPERLERHRTABFUT =5,
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HENRFOEM

(1) &M

HRENFRWE 3. 15(a) i, BhEHBL DA I REAT BLEH (BS B&IC .BR
BIER BC HEFAE) , HPHRFAEES BC EFTHA - VOBEDORAT -4 /0 #
M. & BG Bk NH BLIHR,BC FERAFAE T BREFREREB T RRER,
HEIBECBS S, RAESATAR, TREERXEZAD BALEHBHRENRER
ABEHRER. XMARNFESLE: ARRLIIBKRER —EMERTFEALLER, R
MAELY FR A, E 0 i B AR BUR, LIS RAMR B B 7T BETR XERARE K,

(c) BErERA=

B 3.15 Sy =F 0 s iy X

(2) HHHERE R A

€77
Hihb£%
B BS
23
B ] + i
?’i VO %10 Vo#%A1 [...| VOO
ok B M R B
(a) BAZAHA
b Bme
% Hiht4%
il R &4
& BS
# BR 1 ?
Vo0 VO#MO1L [+ VOO
(b) WHBENEATR
Hhl£R
i BG, A
2 BR,
% BG
i BR,
1 BG,
BR,
((o}::3u[1] VOO | | VOEOR
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S EH AT RNMAE 3. 15(b) fim, SE3.15(a)#L, 2T —HREWIE, LT —
BEKFEL BC, BAREHHFESHBR ERPERERFES G, ELLRBEN(BS =0)
HEBLT , SRR AR AT RS AT P RERA R, MERERE — A ES
YEAMER E BRIV A 5T EUE B, RS B R RIAL, R A R T W X F
FRMBESE BT UMNO"FH, B —BRENMAERFHEE, RENKLRAEK
0,1, ,n BYIBUF 5 HES , 10 ELIE B R 28 5 1 B0 ol A b — W s & bk s T 46, B — R i
78k, B R4 B AR R AR SR AR S PR B AT R R FT R P LR B SR R T DAL
7 2% B B R A = T R (BN T R R (& k) 3 B B R

(3) #harERT A ,

P ERFRWME 3. 15() Fim, HEPAR, B—EREWE —X BLERL BR, LR
KFAEL BC,, YHERFALBKN , BROEZBRENFERGES . BREHBMAETHE N
BB, ATAR R AR e U P e 2 R LR — B R A MR o X O SRR R R R BE R AL SRR P
BHAEEIRFRS) BEHNEEEE, SRERNEE R, #XEWPNHAPREHEHE L
A8 FAUR TB AN 4, AT A 2 i o KB log,n AR, HP n R AFEANBABEL, M
ML &R T TR 20 REK

3.5.2 B&EREEH

REWHRELL ST LREANE, NESWAERREFERBR, EEFHFEL,
UL 482 43 et 7 26 AL B A SR PRI 5 RS 40 o R, B — AR5 6
BRI B e, T — 3R B AN EE T AR, TR TR EEE.

W — K B BRER B AR B AW, AT N ELF 4 BB

O HEARMBE - MFEFASKNERR(RERE) REFH, ERRFBRHRET
—EREABN B REARETRE—BEFE

@ FHbr B BB T AU EEEGE T B R A RE TR B AR (BN R &) At
A XMS BB E5RRMEHIIER,

@ EHHB: EM B MEIGE TR R, AR RBEEREN, 2R ESLRAEN
B,

@ FEB B EHRMEXFERINRELL LR, ik & EA.

SFE - ERROE ARG, RAEE BB, BAREAURLBEESH. ¥ T
A PH . DMA BHREZLABERWYRE, EFEALMEBIMKS S,

R 15 1 E B AR U 15 WU AT 3R A% 4 T A% i 4 R, LA B A U T By 3 40
MEG. BFANMFR . FLERE FLER FERLEFENSTEERS.

1. RZPEfE

&1 W H G — B AR I BB A R FROA R P8R o BTARE % i CPU B Bl d M &R th
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EEEE WA MWW SN EBA& BN FRAES RS, B0 BB SRS
B 5 S X EMTET R E .
B 3.16 FRFENMRARE M CPU EREEN RS ERFTR,

1 B EmAR |

g
=
>
N\
P
N
S

E3.16 RLEABEHAEH

B SR EHmRAPEEZRELKR LN IRGTR - REEHTENERERNE, ©Q
E4N AT T, T,.T,.

CPUZET, EFr R BMIER;E T, ¥ EFH RN EGS; SHhitFESHASHaARE
Ty ST — RN ERBRAE, RO AE T, B9 E TG BDR Z A6 CPU B A48 2% BI 808 B &
EsCPUZE T, BB AN, B BIRL LW ERR BN EFSR P CPUE T, 1 EFH I REEE
W A REANHEESK EEERE BHEN RS LTS, MREKRA=EKS
B UM T, 8, BiEERERERE

Bl EAEER G SLRITE X T, T, T, T, #E A HE—RIE,

St FiEar s AR .

T, EHEREMAL

T, ERBRREMS.

T, MBS B EEE .

T, EHRBH LGS, MERBEH R

X FE @S, HERAMNT

T, EESEML,

T, FRORBHEEIE

T, FHEHREHTaS, MERZEKDI MGG, LA7EHLE I B AR IE B4 EREEE 2

Honk B2 BT IR B BT .
T4 ERRBHEE RS MBESES.
5 R m AR mE 3. 17 Fis.
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| BEERAS |

N nlnipinlinh

Tl
|

st 554 | .
| 1
LR W;;;;
| i .
54 L2 y 2

{

B 3.17 REXEERLES

KRR S B L A R S — R OB A T — B, HBOSREE . MR RIS
BT RAIPE 5, 0 AU R B 18] PR 52 A S O TR o 9% EL W BT 8 AAAEE e 256 0 [/ — PR, 3
R i R, o 45 R T S A T, 0 1 O R B B o, B
00 TAEBCR, A TR T RIRY, 82 Rk,

FEEE— AT RARKERE A3 M AR - R .

ERSERNBERGE D, BEEHRDIRE, BB RO AIBE S , B35 W SR 1 BUE 5
WX,

B13.1 AL I3 100 MHz, 2% 00 /6 5 R 0 4 N EE6h IS, MR R S5
32 fir XK BB BIREH R, SRR —HBIEEH R, TR 4R

#R R KRB SR SR % 100 MH2z, 78

1Bl B BE R 1/100 MHz =0.01 s

BAEEHAR R 0.01 psx4=0.04 ps

BT RRHTEN 32 fiL =4 B(FEH)

WMERMB LR N 4 B/(0.04 ps) =100 MBps

AR — R BE A5 5, T LAZE S O B2k B G SR SR RT3 T, 48 0 48 10 6 B ik Wy 64
7, 40 T LA 5 55 3008 98 B b 32 fir, 1L (3 2 4% 1 4o 45 36 088 1 ) 200 MHz,

2. REELE

SEBERRT FLEEHEE, R ESRBGREE B0R — B0, B3R5 7050 00 A 15t i
B, T8 SR SRR AE , R B R BT R B e — A I TR R RS T R (X
HEFHR), B Y HHIRE 35 K (Request) 152 B, — B 25 % MR H I 48 1 3K “ W4 R ( Ac-
knowledge) 55 )5 , A FF B . M, RBERE . MEBRZ MM AN SR (BFLEE
5%k Handshaking) ,

SEEFOMEF LA I REY ., FEYMLEEYH=FAR, [0E 3. 18 iR,

(1) REBFR
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[E%& GIE-3 EIE-3

(a) FAEH (b) +EH (¢) £E4

B3.18 RLBEMERHRSEZNES

FHBE B ERESE, FLSREBMERY EEE S, TR AT — B EE 5N 5
EREERESE, F AR ERES MR EREREE S, EAG AN & M EAES 3
B2 54— B ] G B w0 B X R R & TS B AR ) Bl FERE KB EEEEE, 8
BHRBEEAES, TREFNFHEEYXE., M, CPUMEHFEEE,CPUELSA N M
HEE . BERSULEARE, BRARMTR, |

(2) RTEHIHFR |

FHEREHERES DA ERAE R A A S AR RES A EMEE, W
MEREZFERESE R B EEES AR LEFEDFEROFRESD LMY, LR —
BBt B R E S  REYRE, B F— A HEEMER, — T AGEEHEE, )
LI R, BN, EEBHRE S, 4 CPU BRI A48 (LA CPU i 8l g9 77 fE 28)
B, 1% CPU R i @5 , ARSI 7R RS 28 R B 5 I MO 1S5 8, A BE B IE A D 7R 4 M

(3) £HE 48R

FRREHIERES, LAEAERES S ERAEEERE S, M EREHESE S, B4
HRMEMRERGFECHNE ERHEALEE, WHFELHELE, USRS VES
B0, PGB BENA RANRRLES TR,

SEBFETRATHAGERBAER. RSHFTEETSRES. 6, & & * Ready” #1
“Strobe” EBEES . BEBTEEH, RERLSHS, OREEERELRPELRASE
B, HTHAEEENFER, ATFRBRAN 1 RGN (BB F) .5 ~8 B (4 ASCI
BHR TR AAFERRA (RS 18 1.5 82 AR (BT, %k E S
ERMEEERFHNREL, B FHNERR AR VMR, BRI T & IE R
— B, I R T LR K. 3. 19 RRABEERRNRS ST EERR, 1
R 3.19(a) BWTZ A1 25 PR AL (RS ), 77 I 3. 19 (b) B W2 18] B 25 W 0, S MO (e 4 %
B,

S35 B TS B 2 R R A R &ﬁ%%#ﬁuﬁmm%ﬁ 3B 1
{80, 802 bps ({2/8)) 2R, iEMEBEAS o

§13.2 EREFRTERRET, BREVER 120 MEV, EZARAMEAE 1 R
AT ABERG 1 AT RBAL AR, R E R ER,
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—il, 3 n NFHF B+t DR
MARK T—AFH
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AL | N 4@ i &
& % ¥l 7 | 2=We | 4
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H{E&ﬁ EhL TREERHT
— {3 B} [R]EY _
Lt ¢ U= FR T
(a) MFEFEEAER
Br-DNFHF Fn NFH B+ DMNFRF
1A & ﬁﬁ“ AE TE
it 1k | %4 )
Bk & | B 108 B G| f S ACHEE
S \*%%“QL
{on]on]| 1] o Jonfon|oifon]on [or]on]onfon o1fon]on] ..
&AL FAL TFRBIEHET
—FRTTR

(b) EEHEAAR

B 3.19 FRHERERNRLBETELEFAER

RREFEANHFARL, —BEET1+7+1+1=10 1

BOERRRA(1+7 +1 +1) x120 =1 200 bps =1 200 4

$13.3 EEUMARPBITHEHTRNERE S AL+ AHEHEE ISH, BERFAERAN 1 1
Foh ol AR DA €/ VAN WAL i g AN W VA~ S K AR

B R BT R AR UG 0 2 J5 155 0 2 B8 1 9 B IR 2 (95 H BB AL D, =1) , T H 3k 88
MR AL(ISH MREAL D, = )M EERMREBN, G RE N . 5 95H BT

HO, HEHEWmAE 3.20 fiR,
FICIEAESEATATATATA §54
A (AR

B L

3.20  ¥4E 95H ME% P
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BT RPRTEFFARNPETE THRINAL, RO . KRibfr . R AL, W H& k6 X
B, LSAL, 245240, A% BABEIEAL, AT s R & 5 2 BT @ RS i
B VB f37 BF [E] P9 AE 2 R A OB AL B, LA bps R

HTREEE R BITER P XS A £, 3T LUR R F 8% FE R 2R 5 B, 5
FEHIFT IR E AR 2 748 SYN k458, anil 3. 21 foR.

‘mfmfumuumm
%K__/

SYN???I SYN???Z £ 6

E3.21 RAffitkEsk

Rl ik EBE R T 54 58 B, W 3k 500 T 3 4%, T 5 @ F &% — My 50 ~ 19 200
FFEo
Bi13.4 ERPBHTEBAED  HEFAEAN I MEHA .8 MBEA .1 MFRREAL.
LRk A, BEEAER N 1200 bps, SRIX B B L AF 5
MR RS E AT AR A RBEAN 8 i, %k — N FFH L +8+1+1=11{i,
[ ACE Vi
1200 x (8/11) = 872.72 bps
3. FFEPEE
FRLBEFEERE T RPBEGRERRL, WA R W BIEES R R L E, 5™
%5 BRGNS AR IT 4R, 0 BT R R R R Gt Bh S W 2R 2E AT I TR A 5 [ i AR
S AE A ARRE , AUV R T B OB TR . MR T — & %A (WAIT) AR5 S 4%,
R AR A BB (SR ) R B 1 B R U RE 1R 0UT L TR
B A RG] ERPEGT, ERRET, it £ T, RHaS T, EREBH.ET,
BRI, AN TR B8, L 7E T, B2 R KR, W7 T, 205k 608 M EH
B, B WAIT(ER ) 55 . & EHHRE T, BORM XIS WAIT HIRHF, G A— 155
JASA Ty (EEE SHS R —B0 , AL B AR LB A ERRAET — A0 8 A 5 20k
B ZI X B WAIT A&, REmA— T, S5, XS EAH . IR ARBERF, E
B ERIHME WAIT bt , A8 BT 20 69 T — A B S B B0 24 4 EE 3 L3807, B 3K
B, T, R e
WAER FM AR S B FRR R AL B ME 3.22 Fir,
oy P R T I 2 R 2B 58 R B R AT LA R R
T, FEIERHHMAFEL.
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! REEREAN |

we — LT LTLI LI LI L

E3.22 ¥ESEBEEHEGALE

T, FEHREHML
T, %4 WAIT Jy{Re PR HEASRE, T, MRES THRE -2

T, MR

T, EHRBHESS, MR EE .

(RSEGERATRALFEEAREXQE T HFL THFEEEFRRNSRRSHK
HEBRRG, FRPEFERN LR S BER R ERRENSHER AR — K R G0 P&
WTRL I, TEER R, RS ESEHEIME. Rt B REN RN EERKE, AR
EERE  FETHENERELEARMRE

4. B AGEfR

PE=REE RN ERRE & FiR S I i, AR BRI E R B
WA, REDKNERRE LR SEHEARN EERMb e P OAER S, -2
Pk M B, R T AR — B BN AR A EEARENT 3 E,

O ERYOE N &L AERE E ik M a2 .

O WEHRIER S HTEBEN L EES,

@ MG 2 B0 B 2 ) AR R BLBUE

MQ@A W, % RO AR T , MESR B SR B T R (5 B e, BRAR = W
B, AT RRAF AXAIERER, RHAERATENRSE P, SENARE L& TRARE,
ROGHWAL LK ERENE L, MEBREEERIRKREM. ARAMNXELT 2"
FEGETR, HEARERE - MERAB (RELRAH) 2 BAWA T A EFE TR
B, ERR A ERBEARFERUEHEGS B UREAEXEL BFZEERES (HF S
NEERN W RSANERE) RV RERAR L, 28K EH)E, HA X MER B EYCT X,
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ERBA MAREERAZLEEL RS ABRMREREE, — B AR5, BB S L&A,
DMEH MR, EZATHAMS, 5 B RS A BRERNERGLFESE, B #,
P RS- RN R O A BRFTHOREREST, EH B RREFILENN, -8
RHE, B MM A B4 S B Ak A BT RHEESF - RIIFR LT A& b, #
A BRI RS, ERWAMEE T RME R A B m e E R, B RE AR T R

XA BT R

O B E B LM ARER LR HiE,

@ ERBBEFERRE , R E KN B A X7 ERFER, RARS T AE%, A H
ERMITHEERFS.

@ BHERARERZFFENOLBIHBA S HER, FEILTEZHERKER.

@ BLREESANBEMAR T AEEIEREGS AEELCERHE FFEEEAR
SreutE, R BAAT RANAREA AMEA T ERELSTE, MEREHTEELLE
BHTAER , ENRETENRERRNEEN,

SR XA ERE SR, - BETEMBETREIRARBRORA,

BERS A

3.1 HAaRBRY BEERAMBER? ATEREAMNAR, SR ENBAHN &M %R0

3.2 pEmMaR? FARRKBL? REBKX ALK, ENBSEMER BEAEK, ERNME, E
MESNBRFK FHEFR FHELTEMXR? ’

3.3 HRAMBKREWAILM? FRMLZSEHX BN EREH AEmT 2634,

3.4 Nt ARREBEKAMER? KANEPXBLBERE LA, &5 M40, B 75 = R o a) B t1,
AR ey X0 e e o AR 7

3.5 MEAL . BANE SAWE DKM SR RS (HERR) BARONRE(EMAER) &
SEmBAN BRMEFEES,

3.6 ALBRLEGMRLER.

3.7 BER\RSEFTERSEHEFBILHEHKR?

3.8 NMftaR¥FASERRANRETREEFNARSEFERER?

3.9 HEABFAMER, FEHTHARS?

3.10 fFARB&ENE? T ABRESARE? HATRITHSRIRER | 2 RERIA, B g
ZAX—FA?

311 EB—-TRAEWEGRDENSKZBA,

3.12 BRBW\EKRLEA ABCDANHES BRERAGEN 74 RIUER ,EHRTFEB I

(1) it —A o, 7E R — 6 R L8 D—~A . D—B M D—C FHFFBHIEE,

(2) Bit—1 Bk, KBTIk,

TR RS2 D> B 2o
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TR Z TR B E—A,
TR 2 e A~ B
T, B %) 2 i B 4 —Bo
3.13 HAaRBKRMBEARER, EE5HEHRER?
3.14 BBMLMI RSN 8 MHz, — M BEABE TR AYN. MR- UARABPHTEE 16
B gdE, R BRI ER £ 7
3.15 32 RKBRRGEH, SRR Y 66 MHz B B A RMEHMAB N 4 ot b AH, K
HERAOBRABEARE, HZERBEIEEHE TRBM A RHE?
3.16 ERSBITERRGET, FARKAN O NREL 8 MFEA A ARBAL 2 MK, HEERED
3% 120 P FHF ARG R KB RM AR,




FA4E 7T fif &

AEELANBEFMENSR THERE AR RSH M4 (0 CPU) MBER, I
SMEN AT RERWES MEEFESTOETARNTERE, SEFEEAFETR
il AR R AR 28 BB A R RS RS

4.1 AR

4.1.1 FHFES|DHE

BRI HNR BT WICIZ RS, R ERRT M. METENRRE FESERS
R BRBEER, B TEAMEERBRBEORESR, 6 CPUMEEBBHRANE, i
TR BRI B B S B R, X E T R AR BT R R KR 2SR
FHIHZY. toh, BT VO WAERKIE L, R BN 57042855 Bl CPU R EH, XK
KRFEMS CPU B TARBE N, BT /0 526588 M B BB 50 (DMA) | 53 o 8 77 fi% 58
RN ERNRE . RRESLEIMRES, SLBENASRESEIEHRER, i LE0hE
PUELARESS P, ORI EFRAEFHS TR, Al AR ERNBE, TR,
MEFE XN S RN EEC AT B R KN L.

HE ARSI KL N F 89 B X 774 28 AT 4R R R 9 22 23K o

L $&AF A B 28

T R RFFO” I AMABIER I FHHRENY R TS, FHEMREE
HAEFEBE BEHRIERES,

(1) ¥R RIFHEEE

FERETUIF 6 AR B B AR B R AR O 2 SRR AR 28 . B S 77 0 B8 30 A K M
SRR T L BUE Fr, FAR R AR BN TOREAR TR R S LR R Y I SR B, B RS
BAURERER, CR—FM RS EERCTH LA AEE R R R0k AT 58,
SRR TR B B R

T AT AR SURT S AT R ], 43 0 SRR B (TTL ) 2 G R 77 S5 38 A MOS 2k S {7 4% 28
PIRP . BIE LA R R R JEH B B R R, O B s e, A IR, R/, i
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MOS ¥ SHRFEAE A B Z M A o

(2) BEREFFHEES

MEEAEERES BN EANER LS — B RE R B R0 R, TN 82
WER S BB, AL MR BT/ BRE, R AR E MR . RRUATBROAE,
A4y WG B ARS . BATENCRORAMS . AT RS SRR R
HREREYR, EMEAHRERSHARMRA“0"H1",TERHBRERERE Z K, HXXK
iR B ARG RERR A

(3) RETFHE AR

R i R A RHER IR T TERE S P A IR R GE B ) AR 4k, X R A
T/ BRI, BGOSR, M EHRR S K MK ACIZLAHER. A, BEEESENER
S THE R IR A, HR 20 i 70 ARG, BEBE SR FHBBA, BRULEEAECR
Mo

(4) SRS

SR 58 BN O TEIE R R (BER MR BT/ BN E, RS KM R
Mo HFLEICREES WMANG TEEEME LRERSHES LEFHFEREEAT
HHEILRSE.

2. ARk

B r BT AR RS 8 40 o B LAE A% B8 R TR 6K 2% LT 77 BUAF B4 2% R0 BB AF AR 48 o

(1) BEWLF7 1% 2% ( Random Access Memory ,RAM)

RAM 2 —Fh Al i/ B 7E 08 5% , 045 5 R 7205 88 A0 T — A AR A4 S 7T 9 N B AR 7T LUBEALAF AR,
i BB A SR R T B B R X, HENRS PR EFHRRAXMEIAHES. BT
TS B R AR, RAM X4 h#4S RAM( DA% 38 IR FFE R ) Mahs RAM(DIBA ST
B REFAER) o

(2) RiE7Ef#28 (Read Only Memory , ROM)

HiRfEE s R HAE MM AR, AN HEHS ANFEHS. XMEFESE—-BF
ATHEBERE ERFRTIRS, REEABERRE MAREEEFREARKEEEL
BEGEL, B, BEAEAREERENER FEANFEFE EEATRERZENHE L.
TS RS R T LR R O B0 S — MR A A .

B RS M AARER P ER, T FRABKELY BRRFERCRES AP,
— B R To ik BB, RO A 2 P 77 64 2% (Masked ROM,MROM) . FEH ¥ R EEARK KR
FF P ER B4k, R A A 8 5 )5 YR 4k 1 T 4 2 252 47 % 2% (Programmable ROM, PROM)
AT B 7] 4 72 H 3 7 4% 28 (Erasable Programmable ROM , EPROM) LA & A BATERITHEREE
f# 58 (Electrically Erasable Programmable ROM, EEPROM) . iff 4 3f ik BT N AE i 2% Flash
Memory, & B4 EEPROM B4 %F &, Wi 3% ¥ b EEPROM R18 %,

(3) BITViEI S




70 2R HENRANEGEY

IR AF AR BT AT /B RAE N, T OB 00555 I TR Mk, U)X B A 5 285K
AEATVIFFFER . BRXMEHESE TEEMECERR, S8R/ SrEYAHR, fin,
R AR, AR BALTE ML B, 32/5 i U A R 69 16 30 FF 26 007 348, Mo K B 47
g ) P78 88 SURR MU e B B o 38 — R0 IR T34 R 17 W7 IR IO AR A6 58, IR 2 7E % K
B/ B EREEBRLEFEMR PR DRKE (E) , REENF I, EERFIME,
MR BRI, FRRBITUR, RN E SRS,

3. AW BN PRER S

BITTHIRE T AR, 0628 LB 0 70658 W B TE0E 55 B b 78,

EfFtEE (AREF) WEBRSRETUM CPU BEZHRIEL. WA ER(BRER)
REFHEBKERTHES FORFRYM TR R ANRF MR, RS CPUBERHRIZE,
BN, EFEER SR BUNMSEBAEES AR SANEE. BrEEeE
WOAF) HERANEERRMIMAEZ P, B0, CPU 52 MTRE - MRESEH(FLHE
K43 TR , BEIZMIER.

G ERTR RS A KA 4.1 TR

#% RAM
FENLTF 528 (RAM)
& RAM
Ecp:a

MROM
’ PROM
HigFmes (ROM){

EPROM
NIE %88 (Flash Memory)

EEPROM
WA
W {m%&

Jef

Feiae <

Z27F (Cache)

Bl4.1 FFhESRa%E

4.1.2 FiES|REBEREN

FIEBE 3 BRI ARG (RN ) o — ki, M,
D4 BB 5 A AR, AL B AR AR, T LA Bk, M. ATER KR BHE.
RALA MO F7P 6 28 FT RS RS B . B 42 WRMRT LR =HWXR, Bk LE
T IR AR, R R, A B R B K, CPU U ) B AR R AR . B R
FREREH A M ETE CPUE A . FFER R OB B 4576 CPU W82 5328, CPU AT L& +
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NI FER ENNEERR ANER FEBEBD. TFARTHREEZH5EITH
BREMKE KEFS CPUREZERA, ATHENZEEEEHFBILE, £ EHF 5 CPU
ZHBAT-MEFFEEER FREEPIORESR

WAEHEEE Cache, BREMMNER T £/, U LK A

RS R R p B R A LB R 4 i 2k 5 T B M ) ki

R, EAERE E A . BB Cache i1 5l £E

TECPU N, B HWRTHBAEEE REARBLER / e \\
KBL, KBARERENRARNBERIEEXE. [ W \
CPU ABE I EE VMM % MRS XEXREL. B

HE BT L B E L, B 4.2 fFRERER FRAMLHNHXAR

Ll EMAGBRRENFERNAEZE - THEAEF -FHEIMNIFHZERE, WA
4.3 ffim. B4R, CPURMSBH FHABEBETRMES, BFEEEM CPUEFLRED £
A[LH CPU B FF AR HBARR

cru [T #r [ & [ @##

f=—1

BE-ERER | IE-RERX

B4.3 % - ERBRAEF - HFREK

B - FHERREEME CPU M EAFEE AR AR, 0T R E 5 e F 77 0 s
B, REH CPUEHERNE B MAGAE, CPU a] LAH SN E A7 RIUE B , M4 i 15 77 3
B, HETEFOAERN, HHE RS EFEONEEARTE, #2440 FR0E BBk
M, THEMNBHEZANEERSEEEMS AR, REFREENN.

FH-BAERREERRIEEREOARIEE . 7505 B b 77 00 3 %L, 1 B ReF
CPU HEXHEFER AENARLEFABE, TUFRAREMNRANNGEE, 3 CPURE
i 8)5x e fE A, FO R N AR A 17 4 CPU BRI IR, EHFMETF ZF R R 2
H R4 AR A R G Rl S R o

M CPU f B, B - FUX—BRMBEEE TEE, & T 178 LER WAL 0800
FA, XM EERRAE T EFRETEANRIDE, EF -BFX—-ER, ABKS
WL HE R T 1, A RBIETHA, VM 808 FIRE R A7 A4, X LR T
EE AR BRAXZENTE. BRATENREILFBEARWFHZER, MR %7 £
R =REHAR,

HEEH -BEX—RROAW LB, BHE R T BUFERLE . EXRE D, BT A%
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2 B0 b ik V5 5 R S A B A b A5 TRI AR B o 510, BL AR 15 M ik 5 g 24 £37, U1 BB LA £ 2R
BTN A 16 M, AT RXABE X HFHEHFRFHEETH N BHLERB L, RiXEH
A ik RS B st ik (M AE Stk | 62 003t ik ) BB 48 M bk , T 48 3 77 0 S bR ik BR O ) B 3o Ak B 5K
ik, YEBIRBFESTIRPEGREN RO, WREEEEN ML, XNRE
BUFHESHITTENREN S, B AREN, THARMILSREEK T EFEE, ERF R
HECHAE - THERKOER, HEXDEFHFAFE, XA BUFESNEE,
X FERS TS R S o EA N TR MBI RN EGMBRIEREA D
STERM L, NERFREENN, HEMINAREEFN PISET Y NER RN RER
TEEF, M it N B2 B A E BT R B RV, B RX & E 1
WA EEAE T REIARGH N BERLERBET 3,

4.2 FHEERS

4.2.1 #ix

ERMa(BMREF)WBERSWEES | EAEE, mME 1. 11 fin, EbrL, R MAR
R Mk U R RS AR AR TR R TR AT ik RS KBS SRR, AR BRI R MR IT,
BEH A, R AT MRS, A BB h ROTH A F X B MDR, § A, MDR &' iy 48
WARETEARBRARAEES ARG EFOBET P, TR, EFHEREHINE4 4
B o

BimB e

b 2R ¢ |MDR

4.4 FHREOIELHER
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BB HL B T 720 2 5 M B R e 0 B, Vo IR 3 B8 TR A NS o B S I MR TR
345 Aok L T MAR 1 MDR I /E7E CPU 5 A i FEfiots
FF CPU i B ATl S R 4, 4. PR

LT MRS — BT, W Rk CPU K :
R % B MAR, Bt AR X EER,RE LR CPU = EH
MRS, EEEIRGASE, B HE S %L T s, |-
O B 6 5T LT AR A L M B O 1 I A R 2 OR ! | :
BAE L ETFHIEAE VDR XS4, XERE
EIFWIES R CPUREN ., HEWEFFA— 4.5 EAEM CPU KB R
AMEBEM,E % CPUM KT I LA H T2 MAR £ B it B2, FHFEAFEA
MDR,REH B AEERS, ETHEHERLTE, EREER Lo E A5 AR X 5 it &
W ERBTH,

1. A7 A7 B T s ht 9 4 B

R4 A7 2T 1 25 [ 0 8 o B TT Mt SO A 1, I ik 28 R 4 1 7 2 T
HEE AR AR A TR U A— AR . ARSI R AR, B T % EFALH
I, % T 8 {1 B R — A, B AR KA 8 B BRI BN R R T &
= FHE AT Sk, B0 IBM 370 HLAYFEK N 32 1, B AR Sk, B Em S — M E6E
A 4 AT ST L B9S2 EO L A B AN 4. 6(a) FiR . T HbhE BRI B AL 7 4 09
KER BT MR 4 RS, R B RFARK SR -F0 4 A FHHME. B
%t PDP - 11 ML , LK 16 A, FHuaE R 2 R BUAE , & FRARAL 515 i b bk o R 5 ot
P 4.6(b) Fiz .

%ﬁ%ﬁ FAT bk
F- ik F bk
ol o 1 2 3 ol 1
4| 4 5 6 7 2 E 2
s| s 9 10 11 4] s
(a) IBM370 (b) PDP-11

Bl 4.6 F I EAFHATE

M 4.6(a) BiR, % 24 b R EFT S HF T FUWEER 16 M, ¥ FHLHEE
F4 M, B 4.6(b)FTAR, N 24 AR T &, F W IR 16 M HIEF I
N 8 M,

2. FHEHIBARIE

FHHEEEAR R AR HEER,
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(1) AR
FUARREEHFRER - HHARBN S, B

FHER = BT x TR
EMARBTTHFEY BEORER, B

AR = BT x FHFEK/S8

HETH I BENFEERRZUFTEORER, I, RV EFRFMEA RN 256 MB, | ¥
5 -0k # Hh Ak 28 157 B0 X Rz 28 7,

(2) FRHd

P 0 3 B2 A oh 7 BT () AR B R AR R 9 6

F7 B 8] SRR R #4745 159 U7 [5] B [B] (Memory Access Time) , 248 3 35 — IR77E 4 28 48 1 (3 5K
5) BT B AE T 2 RS ] o A7 BR8] 43 352 HH A R RS B R B R . 3E B R B A7 G
SRR BIA RO T, B A G W TR 23T A . B AR A] 2\ TE 6 A8 0B AU
HEFF B BIBE T AR T BT R bk BT B 2 TR A,

FFER A5 (Memory Cycle Time ) &4 F7fiff 85 3 47 ¥ 52 W0 UK M 57 1) 77 28 32 1 (0 e 48 W K i
Ak ) Bl B /) 6] B it (8] , 38 R K TR BORT B] . AR MOS B 77 ik 2% A9 77 BURE 39 7] 3%
100 ns; XK B TTL 774548 B9 /7 BUR B 338 F 10 ns,

(3) fFHE#RH IR

SRR BB E VIR 88 5, & R B0 n B AR RS S AR A (5 BB BT
M7/ BRFEN/ DA/ BRR . MABJR R 500 ns, N FEE BT 16 467, W& B # 5T
HR2 M/, HREHBBEEHENEERRE R,

FHEAS W SRE T IS AP ORISR EBEEANEHEE, EREUENSRIN—
MRBEE., I TREFESOER, 7T IR T EHE:

O FEFBUEH

Q HmAHFR, FENFREAYE/SELZM 8.

@ WA ECGER 4.2.7 %),

4.2.2 FZEEMEERHEN

LIRS A LS

FREFHEARABRAEER BB E L, E—NER AERE A I BN TE 8
H I VAT A Bh e B A1/ L BR SR, AN 4.7 BTR

AT 3K 3 BE AT ik B 2R E SR I A5 5 IR N BLAF M B T B 5 5 SR S I/ B W
B LA T 58 X B2 T R B R AE

/5 R IE R MRS T AR, AR SRR/ BB

Fr At F o ik SR B MR R R MR
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o A i Z 7
% X 58 & £
3 3 B | [ :
g it ~——E/ HH L

Bl 4.7 FFREGRREARLEH

kLR BB AR, RS AR RE X

BUHE 2% R LI 9 (78 B0 B BT BN BB SR 4R 4 B S A SR ) AL S A AT
EHEE ANKBLRE % JURELNARSEATREX.

St 28 F R 4 1 (0 B R BRAE A A B A B I, Rk 2R 10 1R BB R 4 AR L
HRAREN2" x4 = 4 KU Liht g 14 4R BERE N 1R, MHEEEN 16 K fi,

EEEEAIE/ BHENRS A REFA, RREMSH 8E/E R H &M ERLW LA
Fl. A0 H i/ B AR AAH 1A (0 2114) 4 4 B PR (40 6264) 4 B A I A 4
B AR 2114) A H9FI 2 M40 6264) . /5 Bl i A AT I/ B 1R 1R, B R R
B . R L SRR SR i 20 B 4B, R LT P M A S R o A U
i, B, — 4 64 K x 8 {7 AFBE SR AT iy 32 1 16 K x 1 (i (7R F 4, /il 4.8 fTs . 8
BRIEH— T TR, RE % 8 H '

16KX1HL 16KX14H 16KX1fz 16KX1{L
8 K 8 K 8 A 8 J
—

I ! [
1 I | 1
L | — L I

B 4.8 64 K x8 fif {0 FEfE 2%

2. K URFFREE ARSI ST

F GIRTEM S A BRI S A TR R E A, WA 4.9 A1 4. 10 BT7R,

B 4.9 B—A16x1 FHRBEFESHNERNRSE, ERNFARA-RFERX(TF
&), iRk — NS (IN—FEY) . XM TREMERNE BETERARE
RS R o 0232 A AL A A, O L1LL B, 56 15 AR Bk b, MR 4.9 I BUE —17
8 LA ERIEHEE A
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B4.102—11Kx1 EREHNREE. BR, REM 64 MEHL (XY WA I %
324R) , AT 4% 32 x 32 S MR L, BIAn, HHbak ek M4 0 B, RFH M X, MY, B,
FEREPSE 047 28 0 SIS RE ARG BN s b o o TR BT R i XY B9 J7 1 9 4t ik ol 5
W MR E AL HHRMM 1 K x1 FHREHERN, R% M 8 Ak 4. 10 BURmS A B,

............. r T T
- | A—] i
ne *l’ * | Ml ] |
—] 37 ﬂi]' | E .
A, % . 16XBREE | A —m % N T 32X 32| KEE |
Al — 75 | 121 * | !
Ll B ey F157 A m <»-F-4 e 33T
A0 151 _! Ay —= X l._.-__.__ ........ _I
o TT - Jes A5 F‘“”"ij@f,
B/ Bkl — B/ BBk L Yo Y31l
¢ c t t Y HihhiRAg 8%
D R
’ A9 AS A7 A6 AS
F4.9 16x1 EFHEBEEHRER F4.10 1 Kx1 uESGEEHTIER

4.2.3 FENFEIFIEER

BELAF BT 2 1R AT B 15 8 SRR W), W1 43 A # 45 RAM FIZIZS RAM Bk,

1. # 72 RAM(Static RAM,SRAM)

(1) #3735 RAM B4 ST B

FrAd e T 4707 A0 17 AT B0 BE AR A7 A 28 0 BEAS BT R B IR 4. 11 B— Nl 6
A~ MOS 5 241 fUAY S A B T e %

BT, ~ T, —A>t MOS % 21 5 i foh 2 #8 B A o B, T, T RN — AN FF 36, 3247 bk e 4%
fESBEH. BT ~T, X 64 MOS B R— N EABTH B, T, T, %50k k258, 4
AEAER AR AME, ENF R QS EEARRATHER N, HEERAR—SIHE P EAR B TH
B

BRMAFRCHFEIES, B A SRR, HTRHE, REMET St EH#E Sy
AR MAEE T T T, T, 338, A SR PEL T, 5, BHME ABT T, FRi% Bk
WAES EREEA RN 17 E 55,

HT#2S RAM 2R R & THERBEMEGS, B NEELZEE, ENEFELFERS,
ATREHE, HOFEEN, JJFERER, TR RN PR,
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fiigk A

swweng ! T !
Ok
BiokE HikE | T
lg jil D
F_Iq\;m Witk o
EA Dy

B4.11 #3E RAM M3A BTH B

B AL B FORS T, DEES AR SR 4. 11 1 D, o, 5l H RN, 2
BB RS, (PR AT, 5 S AL R O L B T, T, T, T, S, R A
5ASERFELME AT, X, RIS AR(E S A SRR TR B, WS A
“U B Dy =1, BB BHABMAL A HE BT (8 A R ER TSR0 A S8, A S
K EHBAT 158,

(2) B RAM i 24

Intel 2114 75 F 5o B G 8 Bk g 6 A~ MOS B 41/, 1 4. 12 B—AARH | K x4 {if
2114 SMEHR B | -

Btk A, ~ A, WAL AB 10, ~ 10, HAHE WE| o

o A/H S W S B (IR EAR); WE X A o,

BAVRES (KA RS, BTN Ve HB A o,

B s GND Sy He i 36 : VO,
2114 RAM 35 4 B9 MR BB N 4. 13 g, 0 Vo4

P o 7 8 4 Bt 64 x 64 - 3 A 88 55 1 B 4L 71 he oD

/O B P B2/ o B, 10 4R M Bk 28 4% % 47 Mo it

A ~AFH b ok Aj A, AL A4 BEIELX RN B 4.12 Intel 2114 SMEHEREE

/0, ~ 170, ,EfTRZH A/ 1 =2 1186 1 XU

Bk, % CSH WE S AKE TR, BA=ZSITHIF, V0, ~ VO, FREIENES ADEE
BT, % CS HMRMEFE, WE BB R FH L, EHZAITITH, 5 Vo MG HEE R N A
KB EREL 170, ~ /0, L,
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A [ 0
A _—1
& 4 64X 64
6 % :
as - FEREAERE
4 63
A;- | ]
10 }ﬁz B VO gk E’J
3 A o
vo! = Pl x
S —
BB
Ag Ay A Ay
WE [9&

E4.13 2114 RAM S SR ER

2114 RAM WA NEI AR R S5M In 1B 4. 14 TR Hp BN/ F R A — 4 6 4
MOS 48 41 BB B A BT R B, HE B 64 x 64 4E [ ,64 FIRT R 64 3 T, T, &, X # 64 5435 4
H,BEEE 16 5,3 5N/ B MR, /5 i %% WE fi CS #84,4 i/ 5 o1 B3t B
4 MBI/ 170, ~ 1/0, o BT I, A7 b dik 42 1 05 J5 7 3 o 5 — 77 s 51 st bt 2233840 )5 7T 3 o 4
Ay xtRzs , 3k 4 31,

X RA ARG BT/ B RN, L AHAT St Rk, B0, A ~ A
4 0 0, XN AT Hudik A ~ A, 27 000000, 5 41k A, (A, (A, (A, 41 0000, W5 0 FFRY55 0,16 .32,
483X 4 NEEABITH BT o Mo, FBOE R, W CS AR, WE BB F, i/ B
H i 170, ~ 170, AR 0 THI% 0,16 32 48 X 4 MEARRITHENFHNER., FiH
FHEBEABRREVO, ~1/0, Hi 0, CS HKAF . WE BT, FHEX 4 MEALR
BOH5r 5B A RIS 0 T4 0,16 .32 48 3X 4 NHITZ W,

(3) #7 RAM /51 ¢

1) e/t F

B 4.15 & 2114 RAM 857 B AR 7, FE M R P WE 1R B F (B P& )
LRI to R TR I B HEAT P U S SR B i B /N IR R B 1) o S B ¢, 3R 7 M b ik 5 3K B S 48
TP KBTI, B AR BB RN T A B o R BB e At . W R A
MM H RS B B A RERE o5, BB R EH S, XM ELAFAN LS, BRI,
Rl o R, FT RS AL AT G , 28 ¢ — 0o BHIELL 48 th A B MR 5, BIME S A RE 1 BLZESK
s k.
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K 4.14 2114 RAM EEHRERE

WAt bk R

re

TS 70 A 7

co ] toma }__‘
P

Iex | fotp

|
HARE K BEERE

LLLLLL

7
DOUT

B 4.15 2114 RAM gyiE B #nt 5

TEBE—S AR RSB S HEE— B ¢, I 235, BIES LA RE
B — B R BT 18] 1oy, , AMRIE PR IE BB OT 52

2) RSN F

Bl 4.16 2 2114 RAM B B8 5
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WatE Huhik R
twe
A_—>C >l
Lw | tw twr
CS 7_ ;m /,WZ 7/33/
Iorw
WwE WJ/X Y
Doyt
_ tDW tDH
DIN % 7 W

[
B 4.16 2114 RAM (95§16t 5

Rty RMBARATEERKERENT/DEIRNE, ERAMPCHERENE .5
ABHE] ¢, MBI O] ty0 7E8 BOEYE B BLAT, RAM 9 8048 2 77 75 & B — W 20 19 8048
Dour (A 4. 15 Fi R f0 4 3500 ] ) , SR 7E ik % R AL J5 ,CS. WE M EHE 0 BAHE, U
B TR BIEE AR RAM 4512, BB R WE K85, it S HURE— Bt E, KAS
WA RS . Sk, RAM B4 4 b A BOHE (B CPU 3£ E RAM B AHHE D, ) AU CS,
WE 5 30RT 89 £y BF 20 1 BE, 3 HE 55 — BUATIE] oy (UL E RAD A B, by > ton) » EARIERLHE
ARE A,

BB RAM B EERNFXROCEHE, Bt ¥E5 CPU &, AR EIHE
]t FFICEE R R, B RAM ¥ B3 IE# THE. Bk RAM S i/ E RPN F Al &EBEMX
g

EHAFENE NEEX MBS TIRRELREH#E,  ERAMAT RSN, it & L1
Hisik HH R

2. 7175 RAM(Dynamic RAM ,DRAM)

(1) 3h4 RAM KE A ST B

WA RAM AR THEBA “EXMagXmH, B0 RS B2 R EFH
HAKRERFFER, SRFLFARBENHEERAAD WA L RBMFRF 0", B
ALRET—RREER L ~2 ms, HKFEAREREE, FELESBEHR, Nk, 2AE
2 ms R T A GIKE —RERES, XS BHRAFAESRF . BT E5#HE RAM A
o EEEREES FREERSRES, BRSEX B ZHA.

B4 17 RETHT,.T,.T, X3/ MOS BAMA = MOS 34 RAM EAHITH B,

EAHE L EMTERE T, BE—FRBES (EFEEE T, 8—-FHA T, F) , FiZH
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L Voo
L L

L| T, 11 I

T 4
' l: T MRBES
] l 1
S -[ I -+
BHIELL e

B 4.17 =4 MOS 37 RAM A ¥ T fF

BAETHT Vyyo REBIREBRITI T, 3 T, MR RE C, 714 262 15 (Bl AR
) T, S NE T, T, SEES, ERRRAREN TR, B0, B C, BER
e g (RAE<07) U T, Bk B R MR R T, 1 B, AL, R MR
FAKARBE D ERE 0", LRE SEMARZERM,
SAN, BEALSNAERES ERE BB RBRITF T, X8, C, EEEHARER
TR CIERDR
%zn%%ﬁsﬁm B — B, KT, BB AEAE C LT, T, AR
BT T, EBE ARG MOS 317 RAM HAk B 5T 1 Bk , 40 4. 18 BT 7R
b&ﬁﬂf SR ENBRTET SE8,5 C,ARE, 2 THER
B E A, AR 17, B C, R, SRS E R
Wi, ETHLONE <07, ERRMELRAT,C, (R BT, ME
B, A
AR, AN T S, BRI LR, T t—
B C, For, A1 E RS NIRRT, W C, & T iR,
H R A0, o
(2) 375 RAM 35 264
1) E%ﬁjﬁ RAM '46‘:}:1_ K 4.18 M%E MOS zh74 RAM
=R RAM 5 454 g R B E A 4. 19 Bk ok T B
KR 1K x 1 BFEEEH, Bh g/ 3 4
MOS 44 LEI B 75 RAM B AT B EATHESIR 32 x 32 MM IE, 550 84 — A BUHT BOK 28
HR T RFE A ) M— A H R 8 (EFoRE) 546 10 Sk, RAE AR EREA S
e,
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A 0 * * y - L
i e s e s
"t i ol
IR RN I
A B ) ’ . ’ . g ;’%
N N e e R ety
T - << o
% %/ B R | —
£ o] 1] 2] m
5 TETEREA T l
1 ? T } f
A, Ay Ay A Ay

E4.19 1K x1 fii =4 MOS £/ RAM Z5HR =&

BEE EBEUBREES EERTHIL A, ~ A, 2T FBRAHEEEFE S, FHH5)
Mkt A, ~ A, BFIFEEBABTEERES, REET FIRFFESEFRMERT A EA B 0H R
AR EAE R A RBER LB R/ B FABIEE Dt

BAR ,EZITHIEERHRITREESAEENERBEFSHERT P ERHRE—1T JFE
5 bk BV R T, e 3RS A% B 4 B R/ T A R, OB RS D M5 R X Bl B PSR
EREL L ERNHE ARTIERE P HEABTHEBES

2) BAEDE RAM B R

BEHD RAM G LM R EEME4.20 fin, XE— 16 Kx1 L KAFHE R, %
BRI 14 ARMHELR ER T A A SRR R RA TR, Bk, ikt EE 2w
WAL, ek 7 AT AL RAFBNE A BT Bk RAF A8 0, FFIE 7 (U 50 stk (R 77 B0 5 o ik 5%
8T, SHNENFRE, BTt %E RAS it %@ CASURE RFES WE
il o

16 K x 1 MBS 364 16 K A48 MOS E A Bonr %, B fTHE5 A 128 x 128 K
FERE L, 421 fiR, EPHITERRER 4. 18 PRTFR JIKMER4.18 FHHEL.
128 T RFE M KBINELE HRM(AEMA 0 ~63 17, HMA 64 ~127 7)., BRITER
25128~ MOS M ik AH 3% . 128 FI3L 4 128 DR KA, EM B M X /35 64 4
MOS EHE , BIRFIK LAA —NFI a8 E . 128 A5 sbhk 2% 838 K & b X A O 4
E—R5 V0 ZGrhEHHE, VO Z i — MmO W8, T m AR 5 —mkmAR,



Ba4E 7 B # %3

s M
CAS —= R L st | e
WE—= =
y 17 s 64X 128 —Ip
o i ¢ O | stk MR
Ao ek ERAT
o | srEmE
%jdjt 1284~ H— N
w8 | memcs = 0
i L)
et | BEET
N [
F p s 64 X128 | D
o Tk BT RS ﬁ%gﬂﬂ Dour
|I

[ 4.20 4116 217 RAM(16 K x 1 fir) s M1

HEBIEEA

B AT ) He k3% RAS A1 CAS $5H, A3W R AMBIFEAAT St R Ar e . ATk 2171
W5 1 o — 17 AT L FTA i MOS B3y 938, 3/ B A C, LAy RBR ) 128 MK
KERHIFE— (550 ~63 1T RBLBEI R ABS M ZE M, 56 64 ~ 127 F7 R BB RBMAAN) . %
JAK B8 10 TR R BB AR — DRI AR L B T — DR A, R A A P P AR . ANt it 22
BRI 1 R —5) , %P LR R R TR RBRENESEE/ FL /0L
RE I E Dy o BN, T 63 17 .55 O FUAY B MOS Wil 53 C, AN “17RES,
RBFIEE 0 SRS MM R “ 1 A W07, 5tk B E R E Do, B 0, 5RFEER
R, M, %0 ~62 TEEBABERLE Do WEE SRFFEB M. ML hH
64 ~ 127470, BT HRZ C, LB I B BRI RS0 AW, a5 it EHER L E
Dy BIH B IR A o

B AR AT Bt A R AE AT S hE B A AR, 2R T g AT KA.
AEE DGR BEMAR, 2 V0 BB X R/ EA L HAREFETRI ML EHRESHE,
AR/ B S F R Bk RIS MO A, B T B BR8P, R E N S
BWAGERFEA, ZMS8AGREM, ERRBNEEETBARETEH C, . i, g%
64 17 55 127 5 B AME B 817 5E 127 F bt We 96 B30 , K “ 17 (R BB B8 127 5
KB, BRE 64 17 1 #y 128 4~ MOS Iy Sl (HMEA 5 64 17 .58 127 58y MOS E e
EHOKBMAENER "M C, Bl HHBA”, AREENES ARBRKSLEMTHER
S5 A (5 SRR SO A i ER 2 o R A AT U, R B OK 8% A0 AT BEAT IR R AR A IR B E B
R AR, R A REERE,
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Fiduht R E
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! 128
eglbi%

[

127

e
Hi '——ié JIIEIF" :JLE_IH T

0 oo 63 64 o 127

I
1
I

]
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128 174k

D | mu g | Pour

A VO Zrra e

B 4.21 16 K x1 fiL 4116 317 RAM F#fgEEREE

(3) 37 RAM BHF

H 4.20 T4, 3175 RAM K4T 5 ik 2 40 B #5356 69, B9 Ot 0 7 L oF e i, 0 4 Y B
RAS. CAS Sy % %, B0

o o RAS W THulb 36 ATk B 77 2%, Fi i CAS 5| #o it 3% A 5 s it 28 77 8%, B otk
CAS # )5 T RAS i |60 R B AR 13 E M2

o RAS #1 CAS IE .1 Ha P i 58 BE R K F AL M, DURE S H BB IE % T4

o FTHbAERY RAS 89 F HEUS LA R 5 bt % CAS #9 T REVS R 2 45 1 3t ik 22 <7 iF 8] 0 3t hE 4R
FRmEE], LA AT S B T A H o

1) et

TER TR (B AW WE =1) 2 T ABRENES RAM SR — WK “ 352" B & 8 5 g mt
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Bl 4, AR RAS #9— M. W00 4.22 TR, %0 T SR B H BB KR, WA ERS At iF WE =
1 75 Mo 4 AR (B CAS FREHFEIRAT) B, T WE = | IR BIE CAS KEUS (B CAS b
FHIE) BT R UE th JE R 7 RAS A 405 — BFH ] o, B CAS AR — BLBH ] o, B 3, 70
SO AT R BB 4] B E CAS SR — BERE )ty

Ionp
RAS — /——§
N N——
CAS ﬂ\
WE ¥ <
SURD-CAS
&
RD-TAS
L
Dour <
Loy o
7 h&as-out,
4TAS

B 4.22 3h7 RAM E THEJ7F it R E

2) Bt
EEIHFAM (B Y WE=0),RAS 9 — D AM o, BHE TIERS, A 4. 23

B

T RS ABIE MR IR, WE = 0 R T CAS = 0, T B4 078 MO 7ERT [ 3 55 CAS
R WE K074 RO RE , D5 ABUR 2 CAS 4 3BT — BRI A] ¢, or B, & HOAR 5 9 6 B
CAS AR B 1, XEE NN S ALEE R CAS 1T FE IR TR M
AR, N TRIEESE A, WE, CAS BT A THHE DA HM A

| lowg i

RAS —\ /ﬂ
CAS ——— ~
2
ts“wn-m ‘tVWR
— i N, hwg a3
WE %N 7,
tS“mN-m— thnm_m

DOUT

E4.23 #HA RAMETLEFRNFEE
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WA, B RAM B A 3% - W E LAEFXATE LA R, AHFEXR.

(4) sh# RAM B9 Rl %

RIFT RS R LR EFER RS, BARMTRRBERREEEHENREANE D
(B 4.19 5 B9 BB BCRSE R 4. 21 AR BOR BRI

BT ERTH TR RV, TR R TR B RN, AT EESN
B/ ERAE KT EATARNRGEER@EWN R, Nk, BRI E BRI 78, B EE—
SERIBEE] A, X B RAM B @ B8R0 4% 58 50 oy Bl W/ — TR, — MR 2 ms, 3 A 6F [ % S ) 39
P, AR R o BB — 1747 #E4T 84, 2 UFE B3T3 30 00, el % P A6 397 ok B 52 AL 3 3
ARTHRBEZETRIR, A IRIESNE RAM ANEEREL, BHE =M IR £ R
B o0 BRI TR 4 R

1) S Rl %

58 R B R AL AE B — 1 T RS A, 3ok R AE B 80 T 4R R — BR N (R B AT HEAT R, it 2
AL/ B RAE. BN, Xt 128 x 128 SERE A FEAEE T AT RIBT S, 5 FF BRI B0 0.5 s, 3T
JARAS 2 ms( i 4 000 NMEBURRT) , WIE 128 TP RIFT LT 64 ps( i 128 MEREY) , KA
i) 1936 us(363 872 MEBURH) R/ BRERGEL , A 4.24 FiR, B TR 64 ws i
WAREHEAT L/ B8 AE, SR R “SERT 18], BRI FE “FEIX ", BT o5 H % K 128/4 000 x 100% =
3.2% ,FR O SLm ] 2

, i/ BN | RIF [/ BB
[ I 1
REFES—— 0 1 2 3870 3872 P99 o1
te lte | tc telte | te | te I
WHFS — X |Y | 2 viwlo|1 127
3872 MR 936 ps)| 128 INERI(64 ps) RIg RS
R 35 5] T 16 B (2 ms)
Bl 4.24 5 0 RHT ] 2 BT w2
2) 5y E R

7 BORBT AR X B AT B ST R BT A BB BN BRI e R Hob LSS i r IRUR
Wt ST RPBL BT BE 0 FIRIE/ BRERER G KB 6 FIRRIR, B £ =ty +1,0 BiR/BJH
BAH 0.5 s, MIAFBUAHI N 1 pso {5LL 128 x 128 45 B #9475 065 R 9, R B7 e 47 645, B 1R
128 B DR A7 S o R BT — 38 , W1 4. 25 F7R . X E A ROIRIFG 2 ms BB S, T H t



F4E 77 fF H# 87

R 1L/ BEAE R SERT [, BRI MR T BN RAEE R T .

W/R W/R W/R W/R W/R W/R
REF REF REF REF
0 .. 126 127

ANRE RN

ic

Tl (A1 R 128 N FEER AT

B 4.25 S RURIET E) 5 Bl B A

3) RERIF

SERFRAFEM T ROEE, CRAT A FER A", 380 R & RRIETE R 2 ms 1
Ao Bl X FHERAYR 0.5 ns, HEFIAR 128 x 128 WF G 1, AT RIFE 2 ms WX 128 47
BRI —8, B G FE 15.6 ps(2 000 ps + 128 =~15.6 ws) Rl HT — 47 , T 4 17 Wil 37 #9 B 18] 05 K
0.5 ps, AN 4.26 FiR . X#E, RIFT—17 RAE 1k — A BUR S, (B8 47 R 3L, B3 8 R 6 18] 475
292 ms, T “SEETIE]" 485N 0.5 pso

W/R W/R‘W/RlW/R‘ ‘REF W/R|W/R | W/R|W/R REF
e 05| los| ] | 0.5
us us us

15.6 us 15.6 us

Bl 4.26 525 RH A E BN B

WK B A RAM BRI 5 % HE#E CPU M54 MR M BL, B T X 4B B CPU A i) 7 ik
28 BRI AT RIS AR T A BRI H R & 0.5 ws AT RIHT, 377 BOR i B IR R Rk B
BB E , NREHBETRIB TR SRR IR, MARA L8RS T R TR,

3. 3% RAM 5#5 RAM i HLig

HAT, 3072 RAM B A LU # 74 RAM E 218 %, HERMT .

@ FERPER/NEIS H P, 3075 RAM B U TR T#7S RAM, 113175 RAM R A HoCH
Bl —4 MOS %, % 75 RAM R AR OTHEF Ky 4 ~6 > MOS &,

@ 7 RAM 47 St 3% e B 6, W20 708 R 51, B R s b .

@ #7& RAM MITHFE LLERS RAM /),

@ A RAM (AR LB 7S RAM MMM AR . YR AR — Rk 8 L R BOR B, 31 25 RAM
MABKARSGAS RAM ARM 4 ~ 8 £, § 5 RAM [ F B W L 31 25 RAM 19 17 BUR B R
8 ~16 £, [HM AL 8 ~16 £,
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BEE IS RAM ARAKY K, ERAWRE, ERTZHA TIHENS TR

3 RAM A BT :

Ol THEASSTH(BE) , B ENER LS RAM K.

@z RAM FEFA UFLEEFEAR OFEHA-—B2IR. 8% . FREFIKRNA
HE MR KE AEAE RAM L3,

4.2.4 HiEFMES

LY
s
'~

Fif

 ROM HyJRIGE L, — B EARGBFE B AEMHA , BEAFPNER A FEREER
W ROM Y REIGES ., XEH I T PROM EPROM Hi EEPROM %

Xt S 4k ROM T 55 , 24434 MRk - MOS B0 TTL Y,

1. #4# ROM

&l 4.27 fiR g MOS BIFEHE ROM, HA BN 1K x 1 7, R A E G HEEE, 17 FI it &4 51 4
7 50 SES 5 32 AT SIERR, TEFLSIERAI BRI HREE LA MOS &, T
BA . FIEELSEH — 5 HE,32 %6 8 5% N m it E — DR, Htitoh e
“0” R, 55 0 47 .0 B h A K A E MG JuiF MOS & |, NI B 68 51 S fi b D9 e F , 2%
BORAR AR R R 17, ik A, ~ Ay 05 11111, A, ~ A; 9 00000 B, BF%E 31 17 .58 0 5]
Bk HI 2T SIS AL T MOS %, 5 0 B Sk b i a3, RIRBOR B AR A 0" fg bt o AT
W, FT IR AL RER BE LM MOS & 0] KA 57 “ 1" R _FF“0", MR, 1 ROM # BUs &
A RERORE JRAT (B AE AL 9 MOS B REFTE, Bt L, AP B TGHEBUR R IR RS o

>

1
BRI X
=

A, —] 31 .

il
S | e sl
bl gl - e
0 1 2 31
Y Gt il
T |
AS A6 A7 AS A9

B 4.27 1Kx1{1H) MOS & ##E ROM
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2. PROM

PROM R 7] LA LB — K MR TR 0 R AEAE 28, 1B 4. 28 /R 3 — A e WUAR B oL B 008 22 4 J R 2
ABSTRE, XA, ERETRER, RERSIIRZ
BB —&BEE EWERRME L (TRBRERLH) . £ 54 ’
MR IR Voo BLMRRETT R AIHFFFERRE"1" 07,

B 4.29 2 4,28 FTR H A BT L BR A LAY 16 x 1 A1
WA 2230 PROM i PP 7EBE BT, T MR B
AT IR XHBE TN, HRE07, WEBAEIGH—K e
R B e, B, MIBRE AR B KRB, BLA r :
W7o e TR A 2 T AR A B R O 0 48 R T AL R I o 5
“17, B0, Miehk A, ~ A, 2 0000 B, 55 0 17 55 0 FIBLEH , 1
T SIRX B A TR AR, BURH D=1 A, ~ A, = Bl4.28 XUREIREIE 2L
0001, W% 1 47 .45 O FUBE e v , Mo VAT 5 38 LB & oA 48 BT B
O W, D=0, MR, WAL R Tk EIRE M, X ROM 4 R — KRR, A
BREEU

Vee
3 ’
] Lg W L Lg
X 1 - O O — “
E —l> Lg Lg T__g' Lg’ B REh 1
i
w 2 ' of—e ¢ of—4 o
B>y . A O :
— SRR
3 _ —e _ ; _ o4 _ Or—¢ *‘
EYRIEYES j
3 o—e ' 3 :f;
0o X ’.47 N7 =\/
Ay— v 7
)t 1
H * .
. o
o S
Ay — 3
D

Pl4.29 16 x 1 fi SR BIAR 45 225 PROM
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3. EPROM
EPROM 2 —Fp AT R AT 0 2 LA, EW B M EEEBIETERN%NE.
HATHEHR LM EPROM B2 sl S 5 1 A Z MOS & ¥ 5, X Fx FAMOS %I EPROM , 411 [&4. 30
ij;]%o
sio, G D Zzhil
D

o

_ﬂ&/ \-3(— S

N PHF N*

B 4.30 N RIyaE E il MOS %

Bl =P BT /R B N 234 38 ¥ S M MOS e %, 7E R 3% D Al B TF 68 K (400 25 V.50 ms 58 89 IF Bk
o) S — S, EEIEIR S 59 D ZEIA S @, B MOS BT 10" RE., #Hxt
D i A0 IE ¥, WA BETE U S, ok MOS B EREIEH 3l , 21" RE. M, AP T HREE
YA AL B MOS & D il IE HU B A M IE ¥ JR, IR T P B 9 ROM, — BRI P& &
BB FORES , W RSN A BT S, T ER ARG B MOS B D IREHE TIER
B, U3 AR A ROM, 1 F7 2 y EPROM,

&l 4.31 2% 2716 %) EPROM H3:Z 48 E Fi 5| fI .

Do, - DO,

A—1 24—V,
PD/Progr — 41 ] ' ——A(;C
5 _|msiEsi  gEgex | LA,
] | | : _EP
-‘§1o— - —CS
: Y EHT Y 2l A—: 2716 : A,
Ar — - Ay— — PD/Progr
s — JTT= 1T e o
%i — 128X 128 DO, — :
- K TERRIERE DO, —
Ay — G = Ves —] 12 13}—DO;,
(a) BHEA (b) SIHE

BEl 4.31 2716 # EPROM ;ZHE K & 5| M E

R ST I BR i 2 BB LRAN , B A B ARSI 3k Ve A Vo B V3 +5V;
Vi FEFHE +5 V2 HEE +25 VTR RAmE . Voo CS R 33, i it Wi F 45
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BE A R 858, PD/progr TR T M/ ga kel A d , 72 52 B B AR L 5 24 B o 0 5 v S 0
AT LAfH EPROM IH#EH 525 mW [ % 132 mW; HFHE 4G RER, s FHE M IE R 50 ~55 ms, +5 VHY
7 QLI

EPROM H i 5 A FH W B 7 s, — Fl 8 41 42 BR 5, (EL 488 Bk B 1) L 484K, TAT ELAS BE X 1
FUENRCHTEMBERRES, 3—MFEALA T ERFHASER, BES, £
EHEIAHT HFER T ARAER TR, RN RHES , XA 2EE , X EPROM g £
EEPROM,

HEAE 20 47 80 4EAR, U BL T — F N B 77 & 25 (Flash Memory ) , XFRHR#ERIFE 4 &5, €
276 EPROM Fl EEPROM T ¥ At b= A M —Fh RN A RN A8 LB 47 A M E A i AT
EEIES R fEMESE ., © %A EPROM MM E L BE B A, X EEPROM L A[ #ERE
ERt, CEABAERNES LEBR . ETHNEER, — 1 M Y RNEFEDS R
B EERE/NTS ps, b— 47 EEPROM R85 £ , B B4 T RAM W88, 7T 5 CPU H #
. TR EA R, BN, R s Bk o g TR 2k %) 28F256 I AE RGN BN
H R AT ] 100 ws. MAL, KB EAFMB IR ARE  DRAERSITEIE D RSN
=

EEERAPEMERFREENNASE  NEFEHESE - MOV BE-RNSS B EED
AUEE/SRE 10000 K, ZEUBEAPMEE, CHBREAGTHEI-—FMEEE . EHRHOK
BREMEEEG., EEBEIHEN  LTERERERNARZE P RENA, E4ERCHEM
FTHETENPEREARDRSIBFRSHE.

5L KPREGHANARRNEFMERE T FRUMA, AW, B2 LA TERMS T
B AR B R AN A0 B R B A A B RS, (T B AL R R REK AR E
i RFUE /N, R T AL E 2R £ 0K 30 38 A i AL S LB

4.2.5 TEiE8R 5 CPU W&

l. GFRAERKYT R

HTFREEEEA AR ERE RN, BN RSN EE, B, SIS THFMEE &
E—RARAREBEROMS HIFHARNY B EFALT BANFEY R,

(1) fiiy @

MY BRI MR, BIW,2 B 1 K x4 85 RAT4R 1 K x8 (72528,
432075, B2 B 2114 gysiib & A, ~ A, .CS, WE 34 HERE—R, Xh - HRIBELEN
BAMD, ~D,, B —FRBIEEIENMKA B D, ~Dyo XRE, MR T —1 1 K x8 AL

AT, K8 K 16 K x 1 IR TERE M ik s, T M — 1 16 K x 8 i fy 77 A% 2%, & 4. 33
TR o

() F¥ B
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A,

Ao

2114 | m4s L

b —1

D,

Dy

s

WE

Bl4.32 @21 Kx4 R AR 1K x8 (K77 1# 3%
A13
Alz
Ay
AO ° °

16KX14L[ | jI6KX14z| 16KX1fz[
D7
D6
DO
L3
WE

B 4.33 @8 K16 Kx1 it A AL 16 K x 8 (i By fF 1 8%

FYREBEEMAHESTHRE, B, H2 F 1 Kx8 s sl H s —1 2 Kx8

FLHIFE B AR, BU A B 30 T — 1%, 40 4. 34 f R

TR ¥ A FARUS RIS S . TR0 00 5 5 A SR SR B A 2, 0 A, R AR L P,
CS, AL K x8 A5 B3 24 A, i TR, ARG CS, AR, P A M 1 K x8 At

(3) F Uy’

F YRR I T R, ORI, B 4.35 REH 8 A 1 K x4 (i yils

B R 4 K x8 (7B,



AW T O = 93
Ay, 1
o {ip
o ! !
CS, Cs,

1K X8 i 1KX8
D7
DO
WE

E4.34 B2KF1Kx8 AN HEM?2 K x8 A

Au g%E = Cs,
- —
Ay P — CS, 2
CS,
A,
AB
B |
1IKRUfr | 1K><4{j: LRxafr] fHRxapr] [irxafr]” frxafr[” [ixxa gl prxa]
D7
DO
WE

E4.35 H8H 1 Kx4 N HAER4 K 8 MNHFHER

ME PR, 82 FHR—H 1 Kx8 (7 iEas,4 AEMMR 4 K x8 i fFEtEas. bk
Ay A B K EEGBBD 4 M EES CS,.CS,.CS,.CS, , A RIEBHF 1 K x8 MM
Fo WE i/ ERHES.

2. FEfE8S S CPU W%

TERES A 5 CPU &5 A AHIERT A I B B A 5 4 2 (Al i ik 28 B8 4% R s 4R 0 3 4 o

(1) kLR &

TR A A BARR, Kb 2B AR R, CPU 1k 28 B A 48 AR AR B A0 s ik R % o
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AN CPU Mtk & MR S50 bt R ABE . CPU ML 00 & (L A TR B
Fobt U, IR S5 %, BN, CPU MiE 2R 4 16 1 A5 ~ A,,1 K x4 (i B 7E 6%
SR OUE 10 RHAEZR A, ~ A, BT, 714 CPU MR frsb ik A, ~ Ay 5SS F bR A, ~ A,
FHZE. X, 25/ 16 K x 1 A0 A B, W b it 285 14 R A, ~ A, JLAT, AR CPU 1K A2
itk A, ~ A, 5SS HIEER A, ~ A, HHES

(2) BBE W EE

[F#,CPU MBBE R B S HHEC A MBUER BB A — g%, WET, AT #8554,
RS CPU MR B %,

(3) W/ ERSRNEE

CPUB/EmSL— BRI ERSHHELFME/ SRAMMHE, B BT RNIE, KBFH
H, f CPU M/ BEMSLREN TN, IWH CPU M2 a4 &N 574655 H B 2 P 5 Hl s 4
&, CPU KB a4 LN N 5 FME R B RIGE 6 5%

(4) R ES

HEXMEER CPUSHEBEFER TEMNXE., FHSHFSEEEFE8,B—F
Bk PR BRFIZEME AR SRR CSETERIRE CPUKKE BEREE.

F#EBRESE CPU MITHFHEHES MREQ (R PER) B X, BN RE Y CPU BRI
Rt ATRBIEME A, & CPU A /0, W) MREQ W E B TP, RRAERFMHBIE. I
Sh R BRAERE SR MM E R, Nk CPU bt RAEF L FHRES A LR , SR 5H
A& LR A MR ERE S RRAFEFEMEA N EES, EEFHB—82
B R, RS R SR TR R R ARG

(5) BEEFEIEMHDH

AR F EERETEME A 22 (RAM 2 ROM) I3 B i #, 8% ¥ ROM
HRAGRE GRETFEEMELERS., RAMUE A RBETIREN. WA, ELESH
BEN EREHERF L ITME,

YL PR A CPU 517480 ZM&@JWE%‘

WF RS SRS, TEA A% % PV

Bk FIMT CPU S5 E R M EE T K. 1% °TY6 G,. G, Gy I
Bl4.1 & CPU A 16 Mibab 2 8 Mamek, % ’ T

544 NIREQ fF ek 9 (IR T 450 € © B ANRRE

VR En /SRS (HaFh ety |0 | o Yoo Yosameds

H), A FHLEME 1 K x4 i RAM 4 K x8 ’

if RAM.8 K x8 {if RAM.2 K x 8 fif ROM 4 K xg§ 4138 #W&

fiZ ROM .8 K x 8 {ii ROM J 74138 ¥ 28 F1 & Fh ]
HLE%, WM& 4.36 firn, EH CPU 5776K 2% B9 3% 3

BRI . B 4.36 FRARMITHE



Hak 7 OB B 95

© E77 #bhik %5 8] 43 e .

6000H ~67FFH A RHERFIX .

6800H ~6BFFH } i P RIFX .

Q@ AHEM LRSI ESEILE

@ e S A R B EE,

BB, TR EEE R i R e AAR,
Ay = A, A, - Ay A, - A, A, - A,

0110 0000 0000 0000 )
REBRFKX

2 Kx8 1
0110011111111111} f

0110 1000 0000 0000
RPRE X

1K x8 7
0110101111111111] x8 i

B8 REBIEENARU RSB AT ENRE T RER, BBEEGH .

1R 4% 6000H ~ 67FFH i RATRF K MV FE, Bk $% 1 A 2 K x 8 {7 #) ROM, # B3 4 K x8 fif
58 K x8 {if) ROM, #58H T 2 K x8 (L R AR F KL/ .

#4% 6800H ~ 6BFFH 4 Fi PR P X AUTE M, 86 2 A 1 K x4 fif RAM 5 IEHWE 1 K x8
P BRERER,

W=, B CPU Ry Hb k2R,

# CPU ({11 fitest A, ~ A, 5 2 K x 8 {if ) ROM #uht£8 48 % ; % CPU 94 10 fi b dik
Ay ~A,5 2 K 1 K x4 fif RAM bt & A0 % . BT 8 S0tk 5157735 %15 5 MREQ St [
RGN RES .

I, B EES IR,

MR 4.36 4 Hi 1) 74138 BREBMABB LRI, WFRIESEHN G, ¥EHRE,G,5G,,
KR, A IR IEY TIE. RES—SEHNEMSHIERESE, A L R EET,
AR BT B E 4 5] 5208 HG,, (K) A1 G, (&) X B, MiiF#Es(ES MREQ
(R TAR) XEHFAT5GC,, ()X, BT Ay A, A, A4 BEFIEMEEMN C.BAKA
o HCHH Y, A, B 1 B ROM;Y, 5 A RIS B MR Ea, 515 1% 2 A RAM,
G 4.37 FiR. B S ROM itk A K9 PD/progr 3 4 #, LUAA (R 76 3 th B K 8 SF A 3. RAM S A
KRB R HIME CPU IR E 44 % WR #5%, ROM ) 8 MEBIEL B CPU 4 8 HEIELH
#,2 i RAM ¥ 43515 CPU BUE RER B 4 ALFIK 4 MitHE.

4.2 CPU RIS ABIRFF 4.1, E il CPU SHFHEBNERE,. ERIFEHBILE
EWE TR B/ 8K it W REBRFR , SHESM 6 K it WHPBRFX, B A 4K i
WS 1A R RGEARRE TAE X . VAN AR AR H A H BE B 48 I 48 AR A T R 28 B
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Ay _(_}_1
Ays 'EzA
—_— —;st
MRE
Q Ay C
A B
Ay A
Ao
Ag
Ay
Ao TAO Ay IAo Ay IAO
D D, «-- |D, D,| --- |D, D;| - |D,
)7
D,
D,
D,
WR

B 4.37 4.1 CPU 56 89 & 2 E

fR 58— 0 IR AR B 0 hE VB 5 A R A e ek

A - Ap Ay o Ag Ay 0 AL AL 0 Ay

0000 0000 0000 OOOO
/D8 K x8 fif

. RAEBRFKX

0001 1

0010 0000 0000 O0O0OO0O

0011 111 | 14848 16 K x 8 fi
0100 0000 0000 000 O HFEFK
0101 1111 11111111



B4FE T B 97
A - AL A, - Ay A, - A Ay - A
1111 0000 0000 OO0CO0CO .
BK4Kx8fHL
REGRF TE

1111 1111 11111111

W REBEEN AR ERRETENREPRER, BER/NS KB RERFXEHE
1 5 8 K x8 {i ROM; 55445/ 16 KB Fl PR X 263 2 J7 8 K x8 fif RAM; Bk 4 KB R4 #
FIfEXEE L K 4 Kx8 {ii RAM,

% =4, 4B CPU it 4,

¥ CPU B9 13 firdbht2R A, ~A, 51 /8 Kx8 {if ROM 12 K 8 K x8 fif RAM fy#bfik &%
FE 4% CPU BOMK 12 sk £k A, ~ A, 551 F 4 K x8 {if RAM By it RARE

B, HRAEES

W 74138 TSR EEHIN G, +5V,G,, MG, EMREQ, LMRIE B EH TfE. CPU M
ApA AL S BISE7E RT3 COB A ML IERERE A, MEBHEY, .Y, .Y, 454K ROM,
RAM, #1 RAM, B K %15 . Mo, RIEEE, RA 4 K it EEN A, A E R, e RHE G
5Y, #“5" i HAER 4 K x8 fif RAM [ %155, & 4.38 FTR,

Y,
L !
YT T +—qG,, I
MREQ & |
Ay C .
Ay B Y,
13 A P— I 1 |
A
Ay
i,
Ay A, Ap| »ee A Ap A Ay A,
PDprogr|8Kx8 fir] | [skxsm] | [skxsfurl | [4kxsfy
ROM 1 RAM, 1 RAM, 1 RAM,
-[ D, - D, | D, D, | DJ-[D,. | D] Dy
D;
D,
WR

B 4.38 fil4.2 CPU SHEMEHFHERRE

B 4.3 ¥ CPU A 20 A2k £ F1 16 MBIELR , 3 A 10/M fE R 455, RD Hik®
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4 ,WR HE @4, CPU Al BHE fl A, REH BTV RFRHMHERINFE(WE 4.1 FR).
BEORRAE4.39 iRt R, IMTHEEAEE. REE:
(1) CPU 4% 55 15 [a] F14%& 7 5] ) Hu ik 5 R &% R 5 207
(2) CPU R FHVjR N s &k, R K64 KB R RERF X, 5HAHLEH 64 KB AP
BIFX. B R FES R XA i bbb ig
(3) B S X R sk B 8 CPU 512450 B,
%4.1 $14.3 CPUHERRS BHE 1 A, % &

BHE Ay VilaE &
0 0 =
0 1 FHEN
1 0 E
1 1 AN 8]
A A A A _ o Ip—
—qPGM CEP— Epb— 4% Y,
__ ROM __ RAM LY
—Jq0E —-ddO0OE Ep—
D, D, D, D, —C
—B .
|| I N =
64 K X8 fiI 64 K X8 i 74138
32K X8 fiI 32K X8 fif
32K X16 fir 32K X 16 fif

B 4.39 4.3 054

. (1) CPURF Ui Kbk FE B 1 M, CPU & 1 /a] iy ik Y R 2 512 K.

(2) IF CPURFWIIFNTRATFB/E, AR IHFE, B R %E#E 64 K x8
ML R RFE USRI BRI B 3 44 an SR 8 48 32 K x 16 (Vi i, B AR R F i B
AW R UFET hR/NBAL, B—BREENR KxSNWFMER KPP RABFKX 64 KB 1 #%
2 32 Kx8 {ii ROM, PR F X 64 KB #%£# 2 K 32 K x8 it RAM, ‘B {115+ 5 ) — s il it 78
BT .

Ay m AgAy - ALA, = Ay A, - AL A, - A
1111 1111 1111 1111 111 1,64Kx81{ROM,

HoA 1 A 32 K x8 i ()
1111 0000 0000 0000 0000 1} 32 K x8 fi({8)
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Ay = AgAy - Ap A, - Ay A, o A, A, - A,
1110 1111 1111 1111 111 1,64 Kx8f{LRAM,

H 1l A 32 Kx8 i (HF)
11100000 0000 0000 0000 1 32 Kx8 fir ()

B ST B . BT CPU 7 A £ 7 1 VA 3% BHE A1 A, B¥H, E it
B | BHE #1 A, 43 5135 138 MMM AN B F A T A,y ~ A, SR04 H Ao bk &40 3% , &
THIAE 138 MRIAM Co Ay Ay A MERSITRIS AN, 5IT8M BT 138 FBEM G, i,
G, f1 C,, 5 10/MA%, LHA{R 138 TE% Tk, Bk mE 4.40 Fik.

B bR B8 a0 Y, A REt, R BT £ 4% ROM, #1 ROM,,CPU LAETB R i1 Y, A 8 sk #
ROM, (&%) ,Y, A3 Bt e ¥ ROM, ({B{&),CPU LLF IR, R, RMSmEY, #H
CPU A% ¥ 3\ 17 6] RAM, #1 RAM,, Y, #1 Y, 2 B35 ¥ V5 RAM, (ZFk) fl RAM, (f81K) ,
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WA, R E TR, AR R BRI 1 B
Bl4.7 fRi% CPU $h17 R Bt A2 ¥ B, L1 1d] Cache £ #h 20 00 3K, 1 /A £ 7 50 K., B4
Cache FFEHU A 0 50 ns, EFMFAEBUE B R 200 ns, 3R Cache - F 7RG Wy R W FF
By Ia a e o
(1) Cache By &R
2000/ (2000 +50) = 0.97
(2) BEERT %, 58] £ 7709 BT (8] & 17 8] Cache B [E] /9 4 £%(200/50 = 4),
B ijif] Cache BT E] 4 ¢, 15 18] FFEHY BYE] A 4¢, Cache - FHERERIVIFE RN e, W
. = i fa] Cache BB [H]
- $59 15 1] Bt [
12
T0.97 xt+(1-0.97) x4

x 100%

x100% =91.7%

(3) 375 =) bt 18] Oy
50 ns x0.97 +200 ns x (1 -0.97) = 54.5 ns
— &1 & ,Cache FRBA,H CPUMMPERBE, YABZBBRLBERK, KALHM
WA, T H 2 Cache KRZXE —EHM , P RCAEERNH AT A HEHNERSE . Hilk, Cache
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REREUBAEMN SRR RGTT P, F10,80386 W EFREAAR N4 GB, 5HEER Cache 7
£ 16 KB 8. 32 KB, HArHH & 5 95% L I,

BRKESMPRZAEINXEENE SR, ERETERTFHREBEE, HRb/PEIRERE, &
MERBWEREEEa P RAEFES. BRFFEREER D, £ TR F M, &8 e
Vil W, kK, T ELSHHFEEAZRE, BEHLGhR, TR, MEMEERIK, @
HIPTRE T, XERANFTEAZHENE ARE RG> FRERENE ABHE. B TRRAH
K, BB H PR, T 53 A B SR BT 35 1B, AR T BB I SO N R A SR 5,
WA R T e, B KR, BN b AT BE B B 8V 18] 1Y 57 38 3 , WO B 85 19) i AT B
HEEL, RKROBRMERBREREN, —REHM4 Z 8 Ml B A (FHFN) BT, M
AR EFEABFERAREENEERE. W, CRAY -1 WEFR 16 AL, B R
F 5% IS4 1 Cache HK K 16 A7, X 40,IBM 370/168 HLEFF 2 4 KA X, B EREH
64 i (8 NFHT) , H Cache KKy 32 7

3. Cache WA LH

Cache B 3EAGE 1 JR SAE BT & 4. 50 FRoR

Wk B 2%

| = |
=2 O IETEERTT

ViR ETF

& # Cache| Cache | N N i;fhf%;%ge

N Bl iyl
|Y \ Y

| IAEFEA Cache | L _ cPU
id Cache ik TR | BepaHuht

e R  Cache TEfi 1%

s B

B 4.50 Cache M5 45 45 1 J7 8 4E %]

B F B W Cache fEif 1A btk B S AR AL  Cache B AL JLRBBRA Ko

(1) Cache 7 fif 1A

Cache 751 ASR N B0 5 EFECHAZ B, AN Cache 5§ EAFZ BB, T KL KM
Zikg5H), H Cache PifF MR e R & o
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(2) Hbtik e it Ax e AL AS

Ho bk B 5 AR S ALA BoK CPU 225k B R fik ¥4 % Cache ik . B3 F FFEH Cache By K
ANHTR] , B P b ik R R AR X F B R s ok AW B B (R hk A ) , Btk bk AR e E R
EFEMIE (B A ) 5 Cache B 5 [A M, Tihht FH X5 F 77 M AE DT AR 0 RECE
Z W51 3] Cache 1 (BRIt ik BT ) A K, X ENEATFR 4.3.2 95,

R MG A Cache SRE 5 CPU BKIF MR EFRBEL T X R, B E M, W CPU [
HiE Vi) Cache 7k, WMRFE#JGH Cache P 5 CPU BKIF I E R KR E LA MK R, B
Ay, % CPU 7BV | EA70F, AU X FNEFRY, FEEECREN EFR—FHA
Cache, fit CPU i fH, 4R, L %I BE¥ £ A Cache P, 2 i T Cache JF R4 F R i35 W
BRE . RZ, 47 Cache FREHEW, NE RE¥ EH B A Cache WHT, BB R AR
R,

(3) B#HiLH

% Cache AA W, L2k 8 EAME B, B H Cache NN E BRI —E H & it
5K E ML Cache PI% H BRAN BLIR |1 77, T 4R 57 19 EFF A Cache, A REBHRBEEZHER
4.3.34%,

A TR AR, Cache XA P 2ZEH M, A P SfEa BT AR 0 b bk B F 77 ak, AR
AAHEXEFHFRETDAA Cache W, FHHN, ¥ EFHRIAA Cache HIEF2BVEENR
5 M

(4) Cache K)iZE #1E

EREMSETHRREE4.51 kiR, X CPURH EFMILE  BEHBZERTERSE
fE Cache H, #anh, B A Cache X FEE CPU;ERGHPR, —FHEV R EF, HRFE
%4 CPU, 5 b RN , Bl i F AT 7E 9 E7E B 38 A Cache, {15 BL I} Cache B3 35, s E AT B i
Bk B A BRI EFRIEA

BERELKRE SR, EHAX Cache RN AMGER , LA SHBMHNEFRANGEETLEL —
B, YBRFBITIBRPFEMNEANRLTHTE RIER, S HBIWAE Cache 5 FFHERFF—
M, HATEBERAUTILR Y B,

© B H ik (Write-through ) , X #% 7 77 H ik B ( Store-through ) , BN R ER BE RS A
Cache X B A X, R {£IEFFFM Cache FIBIRIHL —B, HEM T HHFKRE.

@ B [H7£ (Write-back ) , L FF 4 # [ 1 ( Copy-back ) , B} 5 #/E it HIEHIES A Cache i A
BAEHRF,HY Cache HTPHH M EM A BB £, I NG EE Cache FHET|E S EHF
MIAR—B, K TIRF Cache FMBEIERT 5 EF— 3, Cache P B R EH R —MrEL, X
NEBRBMRE: B (Rrkwd, 5FF-B0M W (Rrgdst, 5EFFEFA—8). &
Cache B it ,“ 15" i) Cache A LE I £ 77, N MET EE PH MR FE L Cache &3
o 7EE Cache B, B AR E NI R B “1” B et it Cache REE Bl 177, 7] o B AR K L
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i
[ CPU %t i st |
Y e >SN
N
ikl Cache L ES K LR BT BREIE
HUHi {5 Bi% CPU {5 BJ% CPU WA Cache rh st 2
&R

B 4.51 Cache (i B EWH B

EREMEERESARG., EEEBET, BT Cache P BB HRA M EFRIF—2,
TEE#RAE Cache KN, AT/ HEE N BHBR(EFR) A Cache, #{ B H #Y 3 (Cache )
ABLEEERF, A REREAB I EFNERE, HHXMH T EERRER LEES LA,
HEEGRIEN , MEE A Cache XEFAXH, HNE HXEN S " 15 ot [ 52 v [+
B9 B A

HEE RS, S8RIEN RE A Cache, i “ 5" #VERT 18] 5L & 1/ [6] Cache 5 8] , B i, 28 BE 4R .
RFTEN EFNGRERRAEEREERE, M HX Cache P — M HBEB RN B REBERE —
WEAETE, BULAIE A 05 BIE R (BEIEIRME Cache 5 B & £ RIS, 3R
BB E I R ERAME, N T Cache B E e,

WFEENMEBNRL, K HEA ML Cache, HALBE F 7, XX BB T HAE,
B 24— A P HUE G SO, AL A7 R XS R Y TR, i [F] At 28 7 7 AE X RE Y T 1 B2
(MM GFHMEFREMMBTF), BEELEBEBERE T 7N T, T H S 77 8
TR E . BR,BRAG D Cache — BN MBEREE, M4 HFF Cache — B M REAEH
B HE— S TR ERACEH,

4. Cache gl

Cache F th BLmf , LB R G R — DR, B F R LW R AL A Cache, HF AWM : —
RGN Cache B RE; RS —H) Cache 8 53 VL #Y Cache,

(1) B—ZEMRRESF

IR - BRIEECPUNMERZARR—1EHF, MEENBRBEBEENES, X
XN EAFEES CPUGHEER — MR AL, BMXHE N NEE(RRETF) . ANEFTLIE
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755N EB KA MO FI 3, B 4 Cache I #F 4E:85 H 1, CPU BL S VA1F] Cache /R b o FES H 61 0 2%
(RS RR) T ELK WA 5 CPU 2 ARl B RAT , KRR 76 T FE IO B , A1 8 8.4 X T
SH R 10 W& S EARIE B S, M T RERBAERE. PIIn, el 80486 CPU IS H Mk
48 KB Py A7

WA BT YGRS A L BOR AT AR, AT REELEE CPU kUL B AT
W, B R MV B, RS T AR S T M. MR 5 WA
2 FIF A — S 77, B F AR AE L 1 1 EA7 5175 RAM A0 ROM 77 BURBE B H A9 75 RAM 41
. T ELR B8 PR 56 R R A 4 A7 55 CPU 2 32 B 25 , B — S MO B B 2, A
MR G B S, TS DA F SDEAE A H s G RO AR B R, T CPU i PR SR MR
O LB A e, S LT 5 0 st o S o H SMBEAE A A AR LR Y Cache Fi
KRR SR MBS — B, AR N E . BT R MR B A — el
T =K Cache 54 FUL BB H b, B0 T HERE.

(2) GBS LR |

Gi— B RAR 154 FUBCIR A7 HOLE [ — G872 W Caches 51 37 77 R4 4 FUBCHR 40 31 17
HEEFIA B A7, — MRS Cache, — - FF ¥CH% Cache, BIFPZE1EH) 1 F I 2 1B 10 T 9
TEE.

S, B R A %, R AL EAE RS — 0 (B8 BRI — £ 7))
HITLE) Cache A% — 77 s IR EAFRFIHE 4 RS TRAF 0 107 5 WAL KY Cache SR 1I 43

SLRFF
H, T SO A BT H I A 5. 24K PR i o R K SR o O 2B, — AR
RS ETT

FriE AT S, B E MM EA NGB RERMREBHET —REERTHHESR
HOFRH AT RS BIR, TERKEEHTRE LESARLRANKIT(HELES &),
RAMBEARK. YR, ELARMKRGTEAES IUBNELSFLDOBEMIERELT
A, R R K R A PSR R 15 A B T 3R 4 B IR AT BT, B, X R ML 2R 4 0
$i 154 Cache FIBIE Cache 43 FF, BN AT HEH BB MMAT IR M E—FHFENFH. MR
%R R 45— B A, WAL BT B4 16 B E R b BUBOE SR i, — B3R 4 BUBHL M 1 [ R 77 &
1R B4 5 — B A FAR ST R BT B R B 2 B AT B A, T LR B R T B A
B BREABTEREASWEN, AT ZRES R KRER, TR, XBILSE R ET L
JLREE,

B 4.52 34 Pentium 4 ZhHSSAE R,

A B3t 3 4 Cache, it —#% Cache 43 L1 4 Cache i L1 ¥ iE Cache, BANEAH —
2% L2 Cache, k

I T
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s L1 384 Cache 4B/ g
EFHIT S (12 KB pops) L RN
satr f
a1 | mawesa
L2 Cache
A % e [k 85 FP/ FP (256 KB)
Huhk bk BN BH BH MMX ik
#5T BT ALU ALU ALU Ly HT

//
256 {ir

L1 ¥#E Cache(8 KB)

B 4.52 Pentium 4 45 B 4E ]

B 4.53 & PowerPC 620 4hHHEE MR B E

64 Cache
32KB

128 4z
B4 HIL
1284F 1128 i

TLukgen 64 fif

B BN | BX By | F/A| | Bl A
ALU | ALU | ALU ¥ BT | B ALU

64 fi

¥R Cache
32KB

Kl 4.53 PowerPC 620 4bFHS3HE &

Bl 4 Pi 1> Cache, H(# Cache 58t 77/ BB TG 3 35 38 ORI 1T /5 #8218 5 484 Cache Jy RiE
FROAER , R4 00, PATEMR 3 MDHTIRER B ALU f1— N7 SO B8 0 (M~
B 2 77 a5 FOFE I BRI o
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4.3.2 Cache— = 75 i 11k h 5

Hi 77 Hydik B 51 5] Cache MUBEFR g bk B o St hik 507 AR £, A LB AT (1815 RO LY
ER) AMBB ST (RIE RS KR ) AURB ST (B RPIR B BT ) o

1. BB

B 4.54 R T HEBH TR EFSEFETFROMMRR.

* ¥ Cache FHHhhtFE [Z0A Cache By
FINZAR 00001 of 72 | =% o 1 FHo
— [t | 78 %f* !
g | -
— | | Fi 2°~1
r I } F 2°
= ¢ -
?ﬁ% 2c+1_1
N B cane | 78 |\ 2
E Eo ache "
v E2 LR A P :
FH 271
farth tfr c L b
Ao Y
[ 4.54 FHiEME

B A EA R RS A RS RE, B R Ry
i = jmod C 57 i =j mod 2°¢
He i HEFHRE  hEFRS ,CRERRE. BHERENGNRFRXEE T EFR,

m 4.4 Fimo
£4.4 HEBEMPFARXTERNEZFROIEXR

BB ¥ F OB

0 0,C,.--2"-C

1 1, +1,+-2"-C +1
c -1 €C-12C-1,-72"-1

RN AT 2B P R ST I R, R R T AT ik g R (7 I, BT B R
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HEEAF T HE 454 TR, EFEMAE m LB RPIES A% ¢ (1248 Cache ByFH M AL, B ¢
fi(t = m-c) RIEEFFHBIC, ERICRAERL THH LR BERL D fih, YEF
3 CPU ok iy A7 Mt J5 , R MREE o ) ¢ i F B (% 00---01) 37| Cache F 3 1, RS
BAHR 1ML BRE S EF M8 ¢ AR AT, RS HA AR 1" (AR FIRIR
#| Cache F7fiff B o B $HE - &5 A 2, B A B Cache o i 838 B LAY, B 40 , ZEMT 1504 %) Cache
MZR“Z"H, P HAERELE LK), FKR% Cache RE M EFRIFE R T LE (B
Earf), MATARYE b f stk M Cache PEUSE B B AR, BB R 0" (BIARF), UM
FRFEARNFHRESERIBA FH, FIHE B % E CPU, BB Cache  RiE” . R JEXH K
ALR0” BB ERMEBR 1",

MU T X SRR B RIE , B £ 77 B 168 B 2 % 7 KA B R, B 6 B 27 T
TEAZMNBEUAREA EEENEESEERHZINAE, A WRBEFREERE
(81 %t 07 /] — BAF AL B AR [ R AF SR, B S T 8 8, N T R Ay P R,

2. BB

SMBRBH RF ERHE— F RSP Cache T —ROIE b, W0 4.55 B, XF
BRA T AT LAM BB G 9 Cache PRI —IHF ], BR, XM T XA GPRUTE,
FNTHRWRE, SERMRSML, EHEFFEHRRICA ¢« AL IEB ¢ +c 7, XA Cache® k7
"B L W B VR Cache B £ FRATICHE B Cache LT “FRI0" M1 #4788, A Bk
FUWTH BT U7 R EFF AL N A R B E 7 Cache P, XA LLEEH R “BRNE FH” M
i as (LM SR 4A) EER -

Cache B
m=t+c S 0
¥iig S0
FHe 1
ki 2
FH 2°-1
*/]:(ia ?ﬁ(‘ 2‘"«_1
Eﬁ‘ﬂﬂht $y& 2m_1
EAEFRIRL | F et |
m=t+c L b

B 4.55 4MBE o4
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B2 XRARFECBEDREL, RABR, LFR Y Cache I F R I & B 1 B K 4 > 3y
B L BER K o

3. HHARBRBR S

o5 L IR S R Nt T B BT N AR BR BB B — R AT . B4R Cache 2+ Q 41, HALA R IR,
HEUTXR:

i=j mod Q

H i NEFOAE,  HEFNRES, ¥ REE QB HRHAZFNE i 4N, A
4. 56 T 7R o

5 Cache(r=1) EXid
of #xic FHRO Frid FH Fio
1| #Rid FH 2 Frid Fi 3 FH
X771 AR | -2 dRiE SR 2°-1 S Fh 2Tl
FH 277
Fih 277+
B30l
FHFHRIFL Abht | FHRp R
s=t+rfi g=c—r I bfir Sz 2T
m'ﬁ ’?ﬂ& 20—r+1
P 2"-1

B 4.56 4H AETE BT

MBS B E A S B S RS (S E 4. 54) ML, B EA XK. A 4.54
Cache FHe it By ¢ (128 N A MmN F B ¢ i, H ¢ = ¢ -r, HP 2" /R Cache B 5,2
%% Cache UM AN, 2 BREANEFHRE . EFEFHAFICFRE LR s= t+r il K
TETHEME B c=5,q=4Wr=c-q =1, HEPRF LW Cache £ 2" = 32 P74, 2
AR = 164, BENEE2 = 28, AN 2 RGBS R AN

BIE RIS &, AR & R A I — F AT LU 16 BT 3] Cache K41
WAL —Fhrb, Bl E7EHE0,16,32- FH AT LIB 51 3] Cache 55 0 4 2 M FHRIME—F I E
TEHGE 15,31 ,47 - F 0] LIBT3 Cache %5 15 P BT —F 3. B, EHEMNE j RSB F
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Cache 955 i N, HE Z 18] —— Xt 5L, B BB AR H—FE, THEME j BT i st s
Cache [958 i HN AL — B X R IR 56 B . WAL, L M B B 5 9 P B B B 5 4
N THEBH MBS HEZE, S r = ONBEERHEFR, Y r = c it BB M S
FRo

B14.8 RBEFAEN 512 KB, Cache K8 4 KB, G FHH 16 MFE,HAF 32 i,

(1) Cache stisitF £ /7 AIEPNE D7

(2) EFrbtb B Z N7 ATENEDHR?

(3) EEEBMM T RT, FHFNEILERBSF] Cache HAIE S e (RBBFEHRIE 1 1) 7

(4) B H AR FRT 2t 7B & Bt 3.

f:(1) B Cache 8K 4 KB(2"” =4 K) ,Cache #uhit % 12 f7 . H F&F 32 {7, W} Cache
HE£EH4KB/4B = 1 KF, HENFH 16 7,4 Cache 4 1 K/16 = 64

(2) REEFARRF 512 KB(2® = 512 K) , EfFHunk N 19 fr. i T455 32 i, W E 74
H 512 KB/4B = 128 K¢, HEANFEH 16 NEHREFE DI 128 K/16 = 8 192 Hr

(3) EEMM T, B F Cache $£4 64 b, FAEILH 8 192 o, M F 1 5,64 +5,
2x64+5,---,2" ~64 +5 HAEBLET B Cache 45 5 Hr,

(4) HHAZEMN T KT, EF A F B NS BB ME 4.57 ik, Hhs it b
6 1 (4 fL3RIN 16 IMF 2 MRARETF 32 if) , B4 64 3 B HEFHMIE R 6 11, FHFEFHAR
LR FEFAEKE S Cache b K 2 B 19 ~12 = 7 fif,

EHEFREME R T Bt FHA

7 fir 641 6 fir

Bl 4.57 #14.8 £FMEFEMAA

B14.9 BLEFLENSI2 Kx16 fi,Cache 25K 4 096 x 16 fif , K 4 4 16 (9=,
Vife b bk > 5 it

(1) EEFZEBRHS T, B T E0 L,

(2) ELMBBH AT, it FEM B,

(3) EZBRAMBESE F R T, Wit TR,

(4) HEHFAERS12 K x32 fif, o K R4S, A MBS 5 R F, #F EHEM b at
R,

f&:(1) HR4E Cache H R K 4096 =2 18 Cache FHuHE K 12 i1, WIEHK N4, Hiifi
WA bl , B F AN 2 7,80 b = 2, H Cache 3£75 4 096/4 =1 024 =24 Bl ¢ = 10,
REFHFERBRSI2K=2"F, BEEFHIN 196, EEHERH TR T, EEFREICH
19-12 =7, F£HFKMHuHE XA 4.58(2) iR,
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(2) ERARBERE T, EFEFHRRICHN19-b = 19 -2 = 17 fi, kX W&
4.58(b) fi7R o .

(3) HOHE Z BRALARER B9 551, — 4 P9A 2 3,15 Cache 3443 1 024/2 =512 =2 41 , Bl ¢ = 9,
FHEFRAFIER 19 -g-b = 19-9-2 = 8 {if , Hiht AKX ME 4.58(c) Fimo

(4) BEEARUN 512 K x32 {1, BT A, ek 5k 4 4 16 fLry 5, Uife ik 0
HEMhE, MEFREAE KN 1024 Kx16 i1, 5 EFEHIE N 20 {7, /K4 AHEK , 15 Cache 3t
102474 =256 = 24,0 g = 8, MMEKMT, EFFHRIFICH 20-8 -2 = 10 {i, K
R 4.58(d) Fios .

FHFHARD Cache Fibbit | FHuHit

7 10 2

(a) BHEMSTA AR

ERFHRID TR bk

17 2

(b) 2By R EF bR

B 8e 3 Tl 4 F oyt

8 9 2

(¢) ERAABBGT T R EFF AR

EHEFHIRIL ib:ihio S HRp bk

10 8 2

(d) VEBRAARBBR ST 5 SR F 5 A7 ke =X
4.58 f4.9 EfFmabEX

B14.10 {Bi% Cache B THEBE Y & E77H 5 1%, H Cache B iy o WK 95% , WK
Fii Cache 5 , F b SR HEREIR I £ D7
# .3 Cache WA N ¢, EFFHOFEBURNA Se, R G 1K F 3415 I8 B 18]
t,= 0.95xt+0.05 x5t=1.5¢t
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PERE IR 50/1. 50 =3.33 4%, B4R B T 2.33 £5,

Bild.11 BHEHEFARN 16 MB,Cache HiAE N 8 KB, HFEHA 8 MF, BF 32 fil,
BT — A 7 % 4H AR X B 5T ) Cache #1417,

(1) i FEFak 7B & B3

(2) &% Cache IR = ,CPUKKM EFH0,1,2,-+,99 BHITHEEH 100 ME(EHF—KIE
H—15) FFEEHWTFE 10 K, BaHhREL D7

(3) # Cache ) E R EFFHEMN 5 15,0 A Cache FITE Cache #H Lk, 38 B 42 85 £ A5

(4) REWMRE R Z D7

(1) MIEETTHRA AT, BAFER2 M, BHEFRILEFR D FRABIFEYS
i, b 3 SR bR, 2 08 5 Hhk

M & Cache K54 8 KB = 2 B, K/ K 2° B,18 Cache 34 2° B, c = 8, #RIEPUE
HABRBLS 2= 4,8 r =2, q = c-r =8-2=61{i,

RIEEFAEN 16 MB = 2% B, B EFMA 7P EHEFHIFIC N 24 -6 -5 = 13 fif,

F A7 a7 B B s an i 4. 59 BiR

FHEFHRIFE St Firp ik

13 fr 6 fi 5 i

F4.59 44.10 EEMAFE

(2) BT ENFRAIA 8 ANF, MW EAMA Cache K75, FH Il CPU 34 0 B8 TH, Kb, &
M5 R £17, R B F BT 7E B B BE A Cache 55 0 S M{E — 3R, E CPU R 1 ~7 £
Lt ¥R, [FIBE, CPU 3225 8,16, - ,96 S HITR R A F ., AW CPU 76 i 4Ei% 100 5 b
KA BRRAGH, MG KIEHIE 100 MELBWHP, P RY

100 x10 - 13
100 x 10

(3) RIFEE, REFFBUAH N 5t, Cache MFEEE W N ¢, %A Cache 175 [l B 1] K 51 x
1 000,% Cache By15[a1 AT (8] A ¢ (1 000 —13) +5:x 13, 1|7 Cache FI1¥ 4 Cache #d W, R
B A& $0h

=0.987

S5t x1 000
t(1000-13) +5:x13

(4) A5 (2) RABH9 o 0. 987, EAERILHLUA NI ¢, Cache BB N ¢, 18 RE YK

~1=3.75

t
0.987 xt+(1~0.987) x5¢

x100% =95%



F4% 7T 5 123

4.3.3 EHRKE

W) AR R T E VA Cache 3 HE B 25 A 0 B 4K & WA, 75 Z B #44 Cache MY
PR T AR (B k) R, EEZEUHA Cache 1, B THRAEHFHRAE—4 Cache
FHAERS LR, BB BRI A, 7 A MBS AEBK AT 8 Cache §1, EFHRATUE A
Cache T E , XA — BB — 1 Cache FHRE M, AT EHRBERE, 2
RS BIERRM B N RERAA AR BRSOk, EXh L RSB, ¥
Ao RhBsa ot R B EE BB HEREEMENLE.

1. Seit%e & (First-In-First-Out, FIFO ) B 1k

FIFO B ik 1k # B B A Cache IFHRFITHE, EAFEICREFRNERAER, LBE
SR, RN BB RBFN R R, MR MERE Cache AP R, HNEFAANL
FEFWRUELIERS, RELFERD, MEFEF.

2. i35 /b # B (Least Recently Used, LRU) & 1k

LRU B3kl 87t F) Vi R B SR 2, B e R A B B P 8. EFR BRERD R
Cache H1 & FH MM IG5, DUER EBAF R BL B AN FR, B©EFRE—FHENH
Fek, AR 2, — R AL U7 g, RIERE NS EBOE — K A MR A . LRU B3k 10 2 45
R I FIFO #7H .

3. BB |

WL R B L M B E R M O B, L MR B TSR R — A B AL AR RS AR — A REAL R R
Bl b (0T BA R VIR R MR IR, ORBEER & Cache I P &

4.4 HNTTfiEAs

4.4.1 #fig

L. S Bh 7 Bl 28 MO R

WBNTERE B R ARG B A IR AN AR BRI ARONE B 5 B — R AU T AR AR
REMER -BEER, SEFML, BEAEFRK GEER MBI TRILRTERSN
HURCAES RN TR, MEFAAHEER RAR AR/NERA MAXSHEFEEN
MR, BT TEAE B R ARTE, B 5 R I bl 4% o

HET, T E AT ITENR RN BB 5 A R B LR BT MR R
T B aR o
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FE R EAF B AR R R AR (IR RS ) B0k LR A REPE AT R, D AR R, S #ms
hEEEs, Bk EME LT3/ BRAE, ERBICRERZ L, X 0B Pkt 2w
Ho MEARRERE—DFRGE, NE4.60(a) iR, BHNEERTBRTKEFMMAL,
Wik 4.60(b) FiR o

HiE HiE
7
d I
& 2
(a) BEEEPHBIE (b) B IBIE

B 4.60 mERE AL HREE R B E

2. A A7 A AR Y R BRI R
(1) R
WREEEEERAMREAFEEN AR EE R, MAEHEAEEE %R
AN HEH AR AR M AR R MR E R AR E BB RO W E, B i
(Track Per Inch ,iH&HET)H tpmGEBZEK) . HTHE TR MESHEZAFERE -CHE
P, R 408 P A RO 0 2 TR B R RS B RSB B, TR T 0 D, TR PRI 3, B
1

D, =
TP

BB T RO R AR S LR, R O % B SR 9, B V& bpi ( Bits Per Inch,
PIAFSEST) B bpm (AL 2K ), BN ERAMEE RG], ¥ AMB A 800 bpi,
1 600 bpi.6 250 bpi %, X F @i, U FE D, T FRItE:

e
wd,,,
Hrp, £ N BB AN, 4, FEO RS E/NER.

TE Rk 5L A BEE B BTG (5 B BRI, 7 60 % B AR, — Bz 38w AL 0 e, RS R
P b B B (B R AL ) o

(2) s 8

TR B RARSMEFT R 0 5 B SR, — IR s WO B, DA S AT ik 28
R IR RS K e g

Db

C=nxkxs

Hft CORfF BB n NV B RIS A B S IORGE S s W8 RBGE Lidsgm =



4B B B B 125

piia LA L @8

AR RERMIERRAERHE IR, JEH A B8R E ™ LR R RE AL 5T
B, BAMAREHEEEMEEHIERETEEMEENER WAL TUEANSR, B
— AL EREN 60% ~70% .

(3) -k Bt ]

HAF O R A2l B AR B SO X, F Ak et a2 AR Ay, H— RSk T3k H
PREEE M IR A ¢, T R PIREE S, Bk AR/ T W el X B R BIRESK T 7 BT
ISR IR ¢, o BT T MR A1 B T 9K 30 5 L B o P 3 R AR R T i IR AN S I i L
K& AR X BT LR B R, B, BP9, #)0O8 F 39 T ak B R T, B R S HRE
(8] ¢, FIF- 39 F B IH] ¢, , Z A0

t max + twmin

tsmax + tsmin W
T, =t +t, = 2 + >

39 F-Ht i 1] R R AT AR B I — A BB IRAR . BEREALAY P 1Y T bk ek (A bl BRRE A 038 F 4k
it ) 402, BT LA BB A 45 77 6 2% HO K S B AR B PR

B TE B 2% R BUBUF A7 B 2, Bk AN 8 W B 3, AR BT R E , (BB 5 8RRk 74110
T X B B S B IB] BT LAY - ik B ] SR 4 R 7S T B Sk 1 R 1 5 X BB T 3 B A B ]

(4) BRiem =

BORAE MR D, K5 AL EF ] Py Rk 3 T8 4766 28 1) A& X B I S8R 71 8, B SR
B D, FHUCRA A a sl VAR

D =D, xV

Msh AR EALAE O BB A RS R Bk DR R R R E R UYL
B Z I IE# iR %%

(5) RS H

RHRRERUETAERDERROSE, CETIBFRLN, B8 F SRR E
BBz . N T /D s R 1R T A7 A 28 8 R SR G R TUAR Bk R BUF A IE R R

4.4.2 BEEREEMIZRAN

1. BEid xR

i % 7715 2% 8 1 il Sk FHE S A T 0 AH N 53 30 58 R/ B 1R AE

HAGRME 4. 61 FiR,

B AN ICFENRERL T aE @, RIES ARDHER, B ALBEA—EJ7 A
RN R RSk SRR AL, A — T M RRE MR . TRk S REJE K E ) BE AR
N VR SR B S R R R M X B RSk R T RO R B AL (R R REAL B OT) o FTRARE S
B Bl B I B4 R (8] 75 16 468 T U2 R T M AL AR PR AN TR, DA IR SR 0T B LT

‘- ‘iﬁ»‘:ﬁ:ﬁgﬂ‘




126 F2H HRNRRNEGEH

&R B4 M8
[o] o g{;ﬁ: (o] O
HE
//WE
| Sy | L= 1
AN \\
R AL R TS B Fit AL 5T
(a) EA (‘O” (b) E)\ “1”

El4.61 MREFHRSARE

B BT 0 A TR RS T 7 B A, S M T — A B B 1O B B ST M B IR
035 501, M T ZE T K S 2 B b Pt T B 38 o) H e = —n OS2 (n i 2 42 B I ) , 2L 77 1 E 67 o

_n i
de

AR AT AR . BFRREAE T RIBEE o 7 W AR, 8RR E Ty m AR, AT

BEH1"H 0" HAARFEEL, W 4.62 s,

Bl 4.62 3K I 77 fiff 2% 1 o R

2. B T A A IS R T R
B LR T A AR A S, B R BRI AR — o k) M7 {5 S e BB 3% 1 AR R Y



BaE 7 B B 127

RS . SR AT REE AT RERARKCR O, ¥ HEIC R XA, WA 4.63
Fr7m o

B4.63 AHEICRITANEARREL

B REBRAR T kKRB P HE A BRI, AR B0 B 0 7 60 2R A8 5 %
BELRE

(1) 13%FH (RZ)

HRHD R 17 B, 38 LA TE F B b s, i8R 07 B, 3 DA R 1) Bk o e R . RO L AERE K
H P A R R BAERRES, 2 RRRTTM0", BTHAGREZEIRIERETEF,
MAEARFHIERT N IHTAEGAGENBERE R FROBAXE, AU TERE
AR EBAR, LHRERERFRFER. ZFICRTAREE R, L7 &, Hb T4k
MZEA—BREREA RN, M RBHA RAMEA, ZEEH, EREEAE, B
HiI AR 0 A .

(2) REZEFH (NRZ) :

ARFHICRGEEN B LB HAAR BT, ARIER,ER2RE, AFEELBRR
o ZH BEAEABRAREMG#EMA RER B HEHEL, HELICR IR0, KEBR
e A, RA S AR E B AR F A, 5 WA Oy, R R B A
.

(3) “W 1 ##8" WA IEFH (NRZL)

“RISMETHAEFTHELCREEN, BLABRBLERR. ERAEIDR 7 RER
AR 7 18], 8 R AL T 1) AR B DR 07 B, B O Rl R RN AR, (8 BB W R AL O ) At
FORARE, AR W 1 s 80” B9 A I F M o

(4) JHAHS (PM)



128 B2H HENRENEGSEM

JEAH B SRR ML AD (PE) , TR MM R g R 178, FRfil AR dxX"0" 8,5
WL O F OE AR 6, T L P R AR A B AE — S5 BT S 8] Y ) B 20, B AR 22 D 180° Ry B4k
B TR BRI HIC0”, El, HELIDRMEGERN AW HEFENFL, LR
Ii] HR B AR A — W A AR A BN B), W B AME B 3 AAL I 77 1 4E R AR o AR i AR R A7
faas PR Z .

(5) JFH (FM)

RS 6 0 3 00 2 < DA 3K Bl e AR A B R R R OR X BT R 17 R R 107 . HIT R 07 B,
TE— 45 B30 S B A pA) Bl AR AN 2R 5 T 17 I, 7 — 4R S 90 SR I [ #r o [ o 20, 3 R
T — KT, MEXRIER0ERL Y, EMPHERMTHL, KBBHMHEHL—K. B
B, 517, TE 7 BT AR A o A 0 B R R B B RS 0T U L LR IR B A A
B, BRI MR BIEE SRR IC R 07 IR, BOURR R AR . R BRI IC R T T2
o7 FRAE R G A AN KRG A

(6) it 74 8 55 il (MFM )

AP R A AS bRV, BPIC R0 B, 78 AL i T i E] A R OR AR 5 I8 R 1T B, A
T 3 A ) 4 o 1 B 20 L R R R — KB A . PIE R R Z AL 7E T, et B R 3 R A M S SR
A EFA LA BB 0" B, 7 7 45 11 (9 A2 B AL B — YR, AN 00 7E B 67 B A A ok 2 L O
M, B TFiX—4 5, 755 AR BEEHE B 7Bt MFM Lt FM JE B R0 e R K B E ]
ERMGEERHSMM MRS TRICREE, FMAHER— 0 RS REEFHRER
B OMFM §ilf % RBE — kB, CREERAE T —F MO EER IR T X SEERER
BpsR A MFM 2% 77 .

WA R — R Z YR B VRS R (MO FM) B R 7E MFM R b 2t 0, JLIT SR AL R - 3 &
Spic 07 B VS 1 MR IR AL SO HL R T 18, DL B9 3T S AL T B AR

3. WM R M EBZ R

WM — e R A RS R EE KB R DR AR SR E .

(1) &

G5 0 R 4 O T S R B A LU, T A SR — 4R B R R K B A B I BOR R
o Bilhn, FM PM TR 2P B R — L B BRR AL B Bk 2, R BB AR Oy 50% s ifi
MFM NRZ NRZI =0 % N mIBHE R 100% , HAEMNEF—NELHAHNE RS
— Ko

(2) ARZEREH

B 1) 45 B ) 2 4 M BT T 2 A K o P 30 o B SRR A5 it B Rk s O B R . AR R T
TEAE BRI AT, 0 TR E B B ok, U AA N H B HERES KA RALES. AEES
AT A% 1T B A RIS R R A5 5 W REE S, XAy AR SR 25, W NRZIL #. 1 4. 64
i T NRZL 98 3h 3 i SR REE BRI f 3 TR0 Bk o (R AR S JLAR Y A SELABU B K R
(T PR o S B S8 AR AL ROV B ) o B o I R R PR AR Y BN R S R (TR B SCAR ) B



Ba" 7 & # 129

%, x ke, S TR ERM BB N ERK, BREMTSRPEREE S, BT HE SN
B .
MTREEMICRRSE, THERENABRIEH G

(=3

SR RBA (S B AR N B BRI 0 L, 000 1,0
_ N WEHER | I oo

B B 00 T BONRE AL M R R AR R R —— 1
B R kAR, R, BREE NG IR L — L
B3, BI40,NRZ FI NRZI 7 R {E S iD R0 RE, My —| o )
BZE R &R LR, T ONRZ P REESIER  mese LU
“I"B, R KA B BISE, B, NRZ B NRZL g | I
| |

)

5

HEAAFLRES . T PM . FM MFM i g 77 X ¥
A AFBRES . FM L3 R 8 & K 816 B ¥ B B
B T(T H—hofE B iC R0l ) , B/ 8 4k 8 5% 1)
W T2, AR,y = 0.5,

TMICFFRAMMELEEEERS, MESHN BB (MR — 0= B3 A i
BRI AL MG LA E B R EHE) SRR TR M RSBl B i & o
(e

B ERFTA A 6 FiD R RS, A A HTIE R TR, W GCR(5.4) Hil, &I E T
RIS IR K 2 RIS (RLL 3) £ FRBREE WM TR EEMAE L —Ffidxh =,
EHHAER,

B 4.64 NRZL By AU B2

4.4.3 BHBFHES

EUATHSEHENRE PR EEMIFRE. BT ASUNEZLZHRE BM
ATFTF 1956 FERFHI TR . 50 4F0k, RISTEE WA RAER T T, BT HBA TR KR
T 88

1. RS iEAR R

R AR A A BB B RS S SRR, HRERE — 2 T R 8 E R YA
Ko BBk m LTSN EER LB HS B IS ERRARTRAT
ek AT 43 g BT 45 £ 15 A7 0 4% 0 [ E WA SR AT A AR

B Sk O R SR TE A 2%, FLRE Sk O B B R, A b 0 B — D B AR R — Rk,
4.65(a) iR, A MATE, HIFHREETHNER R BRINE 3T F BB E), 7
B AR, RERGL A LRSI A TR B 8 1F,

4 B0 R Sk Y R 577 B 8 AE A7 BUBR I L RSk R R T B AR AR M 3 X RAP MR AT A — D R

R, A 4.65(b) iR, ol i B RAEE—TROEME, BMCREZH -k,

WE 4.65(c) Fim,



130 F2R UWENRGNEHLEH

B 4.65(c) FEH 6 AMMA,BR LT RAMICHRY ESN, I 10 A M A 1E IR E, Xt
R 10 A Sk (A B 1 45 28 B /0 19T 00 488 T8 A0 W e SR, 3R 40 B0 5 — NSk M ) o B X
k3K 3 AR — %, B R e — > SCHR b W LARE B, A B 200 4% Sk A B O B S M B b
XARERA— N, HAT, XEEWNERRAAHESN AR Z, RARNHRE RS
&

(g5

va

3L S :’:
——— |
BB !
l

il

B -
TR I8 T

(a) ek (b) Bahltk st ARt (c) BBk ERE R

Bl 4.65 BEEkMmBahkmga

Al B S R AT AR AR 2 7T AR DUARAF o X 8 48 W) A AE 0 3 O RE 277 i 3 2 1) 38
B ETYVREEER, SATURRER A4 FAXBRAEHEET 3 ARARE, R
A1 R, MATLLEBANAA (NG F .11 5. 12 A%)HK T,

B RHATHESERREAENBDBRPRT , Em EEB I LBAR K— BT SR,

BOWHUEEE-MATBIHLEERT WBEFHS THREE. CREMABR
OBARERERER-ETHES. BT 1973 15 0 A 7€ IBM 3340 BERESB A 05 28D . H 4%
MERHEHAE TN B0k S IR 8 LA RS o e 45 1 — R B B 3 (1 11
BE AR BHAGE. FHIL, BB AR, TRES, SR BERRE, k%%
R BERE S A7 fE AR R E B SRS P R, 1 HRE B IR R Ko B LR S

2. WERHERATIEAS I LAY

TR B AT i 2% i RE A IR Bh 8% AP HI B OAL A 3 REPA-, i 4. 66 FFm .

(1) #ERWSha

BB A R EMS I — DML, AR AL, KB A WK 30 28 5 — A UL A L
B RARE— RS /DN/NET . a8 FEAHE M 8 AR KRS 3 B, B
46T RE THARIBNETHAEMEMEHRLE,



B4E T & 131

¥ ® ® Iy
o 2 = 5
K 4.66 BEGHEBSELREHRE
B Ea L
=AY/ .
e
i e {
= HEH
; |
= :? . ki
— CIET: — 1
HeFbL r____J o
]

R
gars | mERN R
pated iu%mF%“ﬁﬁ*4x|

M BEEHRL

Pl 4.67 RES IR EhES 454 BOE LR B R AR R R E

Bk R 6 HEiak, B SIS TR R R E g . AHItE
10 ANH 3T SR , A — M — RSk o 10 MK R/ B L EM R BEENF B,
W — T, fEHEBBEILET NETLFTEE, FERKFEENEREE, UERAA
PRREIE . kR B A VR SRR, B 2 ST 1F R N I, K R T TR AR 0 R TR A Sk B
“HETR, AR S R AN B T BRI BB

BRI E LR RRE— R AR R AR ARG L B AT B
T Sk B B O B, 5 A 4% R B8 2% 0K B B A B L B R AT EL AR, 4R 00 22 5 AR BE 8 3k B B
4 10 B SR 4 W Sk I WS Bh A 1 RSB , BRIk [T AR R 1 T T AL, ARSI RS Bl
FIBEBE , o B B4R 30 HAREEE M 1k

B P o B e OB R R B B . B RN, B kB ik S




132 28 HENRENEGLEY

FIVAH E B it O Btk . FRI\ERCMELRREE WIS R T X, BN E—E
AR KRS B REAR LW ERE R, K442 WHAK TR, @HEES AR#K
SERE b BN, B AW ERRE L EAE S, R 5 BT RO SR DR R B B K
o B R

(2) R H S

23 ) 98 0 AR B — SRR B AR S A EAL B A P R R R ENLRORR A
2R E RN R W S B IR A S, SCBL NI Bl 8% 22 [a) i B4 A% 2 R B R i OF
BRSNS/ T, TR BRERSEENSHERSRZEHHEDT ., HABXETHA %
N, =R EHNNED RN RERED, EETRELER S EHIBREL; H— T REXER
(R&)ED R RERE D, XA B E L0 8, TR &S D4R & 5 & Fh ik
o —DRERFER ST UER —G8ULE K34, K 4.68 RESEHSZEONTIER,

ESDI 01

STS06 11 SMD %01 scsl U
| | |
| | |
ol ] were L waE L | s/f | _[pmaA [
K T Fer e FH T = w1
| | f |
| | Bl (x| "
ErAN EEVZINEE R .
| |

|
sm%%@ BRI E R MR b8 @

H4.68 WAEGKSEOHNTIER

AL A S VLM A R EHBEN, RE IR RRLRITRE, IVBHE K &% SR ik
RE TS BN . METHERRENTRE, EESENTRFELEFRALEFHESRT
[B] (DMA) B # M1 7 R (W 5.6 57) , B wH B i SCSIARHESE 1 BV AT 5 R4 B LM%

HALHB SR/ AT AT RAER 4.68 M9 A 4, MIK 3028 52 g E MK, o
ST506 & M BL/E TX MR, AR FAE R B AL, WK BoE 2 25 o B A0 40 85 A 65 58 B S0 A
WK Bhge 9, B B A AR AU SE BB/ (B8R ) Bt AR X I A0 DMA 1= 52 B I 6E,
SMD 1 ESDI % # Mg R Tix MM . QSRR I AE C 4b, &% £ 2 i 4% Y 2 BB 2 30 4% A 2
WEZP, ENSREZEETRAREERED , mSCSL#EO, AENKBEZREW
R T AR AL, RS M ML, A 4.69(a) BRI T SCSIHMOMARLEMRER,
HENFESLME4.69(b) Fim,

(3) &H



L4 77 fF #H 133

DBO ¥#E B&E 0L

DB1 ##EELE 140
EHL ‘j:i)éﬁ% ESDI ) st DB2 R RS 2 {7
DB3 HiR A 3

—/

DB4 #iE R &E 440
DBS ¥ REE 547
DB6 $iEREE 641 %E
DB7 ¥ REE T | 4
DBP B R gg
ACK AT REQ MIREIA| 42
s g [m]
}:ES ?% (50)5
i (R BB
RST &SR
SEL E#5M%
L § % BSY ’rtﬁ
_____ :ll > t C/D 4/ %R
B 10 B/
MSG fE BFN

Wi NdD

S R

,-\
wn
<

S
G
[

fﬁmmgg (SCST M4 —
W
A~

(a) SCSI N RGEEHE (b) SCSI B N{E54
K 4.69 SCSIEORAZHEMMENESE

£ R HE B NRK HE T EALRERR BN, B A WS E MR AR AT
MERE, FIVERMERANEESTMNICREECHET 10 L E, F4.550H T 1991 FLU
e TF 7 B0 BB 7= 10 45 T R 45 55 0 T B4 47 T 26 B M KO (S5 B b5 S4B AR A0 5 T 7 o AL R AL

IR o
4.5 LMERNFLER

BERAER/ET 5.25 3.5 2.5 1.8
WHRAR 3.7 GB 1.4 GB 181.3 MB 20 MB

WOE 14 4 %/ MBps 20 14.5 6 2

- ¥ 77 B (6] /ms 11 8.5 14.5 20

3. @R ES R AR

(1) FFEa

B iR R SRR R A BB &, R B S B, B R USRS
Bl D B e A A d s B, 7E DD BB EBEIURE AL BP BB A 1 TAR O A AP BUREE




134 F2E HENRENEGLEN

in EEPROM, EWHEESHE , sk HEFAFE R MR EL, HIL, TR T MR ShA,
HEBGEEHESERB L, KAKO. 1 ms UT,

Flash Memory 27 EPROM 1 EEPROM E:fifj b 7= 4 i) — b BT BV A L BB PEBEM AR L R AT S5 1
FE R TS 5 RIS . KA B9 Flash Memory BEREIC B R HL 8, AR E4 (58,
BE T AR B ARE AL . 2006 FEFE = B FA B KK Flash 72655 B WA B D ik 32 GB,

(2) REHMICREE

HEFHMICREE, B TRAUTHEA,

* RABEFEICRM L,

o XHALHMFELAEEAR, RROAEFEETRNERESRBAGEE TR TRY
B

o FRREEK RS B AR AR AR RSk BB

o WHERE LM RRER AR

o RAFHEREN B ER A,

o WHHmBEIT,

(3) 327 W A% 0 00 12 % 0 R 408 0 S 34 77 B 1)

N LB AL = A, AT R I T B

o RE EEFEE, AT XM 2 400 rpm .3 600 rpm 12 & F| 4 400 rpm .4 500 rpm .5 400 rpm
16 300 rpm, #40, 3% E Maxtor Corp FF & #) MXT - 12408 RIfY 3.5 #~HEE 4, L E N
6 300 rpm, fiE s % Fi¢ i (6] 47 4.76 ms, - FFECET [A] 2 8.5 ms,

o RABEEREIPFEES Cache R ERNR/ SRR H M. Hi0,IBM 3990 % 14 -~
B LA & Quamtum ,Conner, H 7 HIVEFT i 3.5 Ji~} i #4 #9 Cache B % 256 KB,

(4) RA®#AFE%] RAID

REUMFHHSNEES TRAMERE ,BS5OEBML, ZEDRB A, IMRESE/UE
TERE R T BN ENR AR E NI, T2 I T A% 5 RAID(Redundant Array of
Independent Disks) . EHJEAREEKHFITABBEARTIABMERE, FHLE/NERSHR
F AL R 5 B BR RIT 3 IE S & & L, T X 46 58 ARG — & R IRRE IR 16, ( BUIR 154
RN E S 1/n(n BT NE) . H X RAID AR, RETETENIERER
WEPEL¥Y,

4. BRI IC AR K

HEAE B BITHRSIERGE L, UF W RN, & THXNFWHRIDRR, — BRI HiE
R E—ER”, — AR ER AR T XM N THET I, BRI R/E F 5 Fi
BIE— A, RRBEIRRB R, ERNEERICFRAMFZRKICREFA,

(1) ERiFBER

—MEA M EFRBEAE, TEH o N ER— R R NEEE R B, X S E 1
HHERHAHEEE . AL ASRT Bk EMNM— K ENNBEESETE 4



gaw 7 # B 135

B, (5RNHESERAE T EEMREFS THRER SRS HERE S, W#
ASMERES,

BEXAHETHE, SLARERSHRETIRE BEESRF EOFRWE 4.70 fixw,
FREMAINNE/IEN, AERITEER D, UESRER METFILE M ESHE-T,
B ERL RERIME. BRI HANBEBIANHES BES 05 BESEFERA
R, WA B B S AR RS U

BXo0

| #8 [wes|amsimas
HABH

B 4.70 AR A bR KRS I AL

CDC 6639 %l 7637 %) ISOT-1370 B & pt & # R FE KL F KR, 1SOT-1370 BIg & W #EE
mREA A 4,71 R,

ISOT 364 12 AKX, 843 By TSR — AN B g, 80 19 BT 0 o B XA AR s i —
A RAREk o AR E— A BB TT R0 B K AR AL B A — N ROEAR S IR X,

BAMBREKBESHE,  BFBEEREM. FirRUEMGERBENIEREREIS
WIRBAIE A 512 B, &AW 512 B, XM B AT ha A& 8 512 B, WA & HL B &
RBTFRE -MRET, ¥ AEFRTAB(CRO R, BEHB IS 0 REHXURBESA

XRTRBAGHE R, THRBES(HES) AES HRSHTEZ I, BIDREH
GILTE N

Bl4.12 RRWAFHIE 6 MR BAFNAERMEIC R, BREA 204 KHEHE, BR
REEA 12 AW B BB 512 B REAHLEL 7 200 rpm B BEBERE P % AL E] g 8 ms,

(D) itEZHEFEROTEAR.

|
!
|
:
|



136 E2H HENRGENEELEN

BEfEE 0 X B X

MRERRE Rt AR 2 PriE 11

K RO R1 R2 R11 2
/ TN~ T EHFm

ol 7 oL T~

X% | FBiE | BIBGI2B) | RBRERIRESF

) T—mB

B 4.71 ISOT BB & MR EICRER

(2) HE R RAT T3 I aketE

B() 6 MEAFLH 10 MECRE, MAFHBHMEAEERRN S12 B x12 x204 x 10 =
12 533 760 B

(2) REBLAFAERS 9 F 1 53 hb B (0140 45 7 39 T8 B 1) R 2 5 it (], Hovh, 7 24 338 B ]
RSP 259 5 AL B (6] 0 8 ms, 25 45 Fip i JB] S RE S5 B 6, MBI E R 7 200 rpm, BREA S
¥ — A 897 2 8] o

[60 s/(7 200 rpm)] x0.5 =~ 4.165 ms
WP FHERTE
8 ms +4.165 ms =12, 165 ms

B14.13 —PHEASLEF 1 F,BHE 203 8, 5ELH R ) 983 040 Bps, B A HHE K
3600 rpm, RBENICFIA 1024 B, H RS ol £ 16 A XA RE YL, HH B X0 A 65 2510 2
RRIF BT AR,

(1) HTHEARER = FUENWAR xR E, AR ERN 3 600 rpm =
60 rps, i — WL B K2 B N 983 040 Bps/60 rps =16 384 B,

(2) WL MCFI(AIEEB) A 1024 B, B B4 16 384 B/1 024 B=16 MR,

(3) BN IME 4.72 iR, Hiu A8 4400, %736 16 GRERNL:HES 8 1,88
B 203 38 ; S 5 A7, XN 11 AR A3 20 ST B EES 4 7, MR 16 S B,
4 8 5 4

85 WiEs RS HES

B 4.72 413 B bR



Ea¥ T £ #H 137

Bl4.14 HF—Ah6 MEEHROBEBAMHR AEIXHREBSI - T HENETR,
R B0 R R — AR b, B RIE R AR R — A E 7 ‘

RS R -] NS EIERAER R E L B AR EERRE, I
a1 A, B S R

(2) AEKILFHERX '

TEXHRMAT EEHFUXHAERFARRE., HEXHKERREKICRROBHMN
B, EAEERICRRMBE, FERKICRERTRETERRECRROKE. B, IBM
23112314 SR AW IR AR EKIDRKR, E 4.73 2 IBM 2311 B4 KE#IE IR
B A ERE,

gaolo] wm [o] & Joln[a] - [&]
E&f Ve B B A M ke (R B ﬁ%@?@ﬁ&'l‘ﬂ%ﬁﬁﬁ& B _

R SN D BRI
T~ "

X xEER IR

& 4.73 IBM 2311 A E KEMEICREXNREE

Elh ID ARG, MR, RRBENEA. MR G, B—BEHK, 536 ~72 1
SRR B AR PR 0 5 0 T A SRS TR O X, AR T o 9 o 2 AL R Y ) 2B
fif, BEEHHEE HA B ARIR AL 3% R L, & 7 D F T, HREY 4 Mo R0 #E R
AR HEEEBI S Bk ER L SRRD, MG, & 18 ~38 M FTRE. R R#
SEBRR Ee , JH 3K B A B R, AR P R K . IR G, R — AL E AR 1
HhAT 36 S T A R BB ID R IR . BIRIC RS R, TR SRR TF R AR 3 B4, X 3
BAEBHR BTG, —RER DR TR BN, 2588 % TR T B, W i
GiD B — R R — BB N, B KRR E, Sk K E B DL 408 B N
1 ~64 KB, M F 78t BUEA, % %44 A BB O, 76 S ARGAR, W b 4% 2 ol 28 M) 2 5 13
B fir, F7E B R R A N EARSRAR R A, 24 AT AL 5t BUIR I, T AT — R B 3R AR, R 4K
HERMZFERRAL, TR, EREARE XK P RR R BATI, FN A B B, R A
LA
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4.4.4 U BFHE

1. #

AT SR ATRESNEREREAT R TR EME M, Bl L f 8k =
B ERA R, FROE Y RSB, AR, FAA TR B SRSy
WLREEBEESN L, TR, ERAERRHMLE/S B R EmE R L
BERMENET RS, BARAREE A OB LR, KN/ A FEEE 5, K8 0K E
B A RAETE RN R N, BE RTINS TR 2, TR R AR R 5 7 K %t
RERERRHZ, B, RSB B REF AT SWME, K24 19k H 8
HENRL P HEA KA,

BUHTHEROHEEERERA N RTRAMRK A8, 4 8 %+ .5.25 %+ .3.5 %F
2.5 JoFJUR, RERHE/N, B REERME, KRG, NABEHEE, S0 E
R S T (RSN 0 R R RN 5 B R IR, ST 4 200 T 0 50 3P O A 0087 JBE X ) O 40 2
X R AR 3E ‘

AL —AREYEEE IBM A8 T 1972 4£4] 560 1BM 3740 BEFA RS, TE8 %
THEBEERE,FERA 256 KB, 1976 £ BT 5.25 HF 4,20 142 80 ER LM T
3.5 361 2.5 BT HOMONAR A, AR 1 MB B L. TN R, &R
BT ,20 HE /\ILHERY RS EH E T84,

HATFRE AR B FESMER AL 3F T LU R S — R R A B B R AT
FOR B AT MBUR, U5 AR EH EE1T , X R AR 5 B EHL T RN

2. KEERA N

PO AR RRELA N 76 pm WBESHREE R, KR ESEEAH 2.3 ~3 um f8
B SNEEEREEN ENE— R LY, BRI AR ST 2R, A2 5 145 e g
el SAESE—RIE ARSI, £ 750 R RS B SOB S TLAIS A F MR R K
filh , 5 25 15 5 s R 4 M6 T 7 A O e AR (S B T UE S /S

SR E BN IE Y, LA S, Bl AR R R R RO T EM MR
FHR R/ BRAKIE/BL,UEBEP 60 (8 % 8) RAFE kT (5.25 #+8)%,
4.74 FOR N KGR AL F ROEANY R A

8 BESH KA 77 ARG, NS B YR R 00 3 5 76 38, 5.25 T84 40 AN F 80 Mg
EFR,

SIEREEAR, R R E A N E T AR K (3 0 4.70) 4 488 F 10 5 BB # R
M ERFRESNER. o TR AR B R K/ T 40 0 1B B, B, B 1 o 9
HAMEBGE R B B . BT — M RESBUL R, B FERID R R, KB %5 —
R AR BT R, RS bR S S8
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X=96.5 mm
RARRE H PR
g
£
L
= R R
¥ a
® MR/ T AL 0
\EI BRSO
/M /-\_k\
8 #<(200 mm)
(a) 8 ETREHKMIT (b) SE~FHHERAH
— &
AHBHRA
O
M\
5.25 3E~F(130 mm)
(¢) 5.25 T ALY
B 4.74 HEHERF BSE
ROl fE AR — B MR RN S BRERA R ELETE M. S/&F L
FNLEE B SR E RN B EA R Bt R NTTEN R E S, AR SR E © R A
EAGHHR M

3.5 BT AMARRAEEBNHEEN, EIINELLSME 8 BT 5. 25 XTH&EM,

BRI AR OREX S A RAEATORNE S, AWERSNSRE -k B RA—1TH
ALLHERER. WEERKSFENIEL, BAERMERE,

HiIcREERS, AAFERNNEEMM, STERA M LRI K, 5 ERMH MFM 10 %

ﬁﬁo
L B FRIR  BRAL 4 O U % BE (SS.SD) (XU 4% ¥ (DS \SD) (A TE W4 (SS.DD) (K
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MR (DS.DD) lFk o X F 5.25 JF A 3.5 F~F B REM LI 5, 359 R P B0 W K B W B
(e E) MERTT Ao

3. BB RAIC R

BB TFAE 2R Mo B 2, B0 B VA IBM A A3k IBM A R Wi Fh . IBM 4% 2 3
PrimEdL AR (1SO) #%E y E BRbR . T LA IBM 3740 #9 8 ZE~F 3k 88 M 61, /v 8 L3k 43 BE 4%
X, E 4.75 Biw

I
GimEsIA) L LI

ST B i 1 e 2 (& 26 bl
FHY 46 1 26 188 88 188 247
(a) B ROENBRER

/
/ \\
N\

ik HHEK Ny

st [ B [ B | gz | CRC [

b | 4k || b B |
1 6 17 1 128 2 276
(b) —MBEBEHRERHR

B3t

5

o Sl

T

FEED) [ Rk | i | CRC
©) w el

HiES | #kE | RS [ERKE
00~4C 00 01~1A 00

(c) MHKANE

B 4.75 IBM 3740 4 Befg =

By B HEE B R KRR AR AR 3 A AL, MK BR R B R S FLE AR R R
WM ERE . BHME—BS, B E % T AR 489K 50 3% 1 R 510 0 38 A i sk LR
TRETRE/FHRMBEEN . ERRKRBEEAAE TS H X G R T 86D, & 5% %
R vp e . B AR B 2 IR A I 43 s T X, SRR R B

Bl 4.75(a) PRI FLIFESHBIHAR SRGEF IR, £ 46 M FEVHRRE A - M FHHKRER
SIARE 5 H R 26 ST EBEER 26 MR (BMEK 188 M) RIEEH 247 4
TR B B, R — D REE R,
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B 4.75(b) AR T — AR X #0188 M EFHAKSR. B 13 M FHEMLR, FHANE
AREA4.75(c), HpntfEZE s 4 AFH, HREARES BLS RBESHERKE, b
HXFBROERE2ANENE CRCBARTRBRERH. WA, —PHENEAR 131 AFWHHE
X, & MR AR & SO CRC IR HD 3 B4 Ml 76t K RIS X5 & B #A —BLR .

S 4.75 FiR A B AT &, LA BN

BB/ < BB/ RE x BBEBFZHEH/ BHX = 77 x26 x128 = 256 KB

RRAMEHKS, BHERESRL O XE, IBM ERXBEHHRAE. BI,5. 25 F-TK
& ERE KB 15 9 88 =/, 8K BT HIN 51214

BITERM SR RAEE, BERLE A EER, RAS—MREIERRRENT
BEER TR ERARERT OB N, ERRAERT RN TR, E ASER A
FHBERRREIR AR RERME., B AR SsR, U ERIEEE X
RiE b B0 5 X8R B SR P 0T SRS 2, BE RS LA VA (A B, O A Y R IR % . &
X S A TR AR BN B IE B R R B A SO T o

4. BRORE R OR B BSR4 2%

SRR 27 8t R R IR B2 BB A B S R KR R A Y 3 WA AL, KRG K B A
B— MM ST B B, RN, EE RS Rk ROE S R/ B R B . K
B R THEE R MBSK A EHLM A A IE R R IR S A R AR S S, R B A W 9K
BB BRI B B IR R I/ B RE RS %, RERENT,

@ FBERAME KB E L BARREE b

@ Huhk ¥ IR AE AL B BT L 26 A B AL T B8, 1 28 IR B 88 b 4T A R R
WAk (S B, 35 H AR HE AT HL B, RBIAKIE (B ) 15 B A HE A sl

@ EBIEERE  E RSN BIEG SRS ER, RE B FRHNARA LR, BIEMA CRC
R,

@ SH¥ERE BHEN ANERRREREZHHEE AR, ANES FRERXEE
CRC K B85 LA K B B -

® VAL e/ A EERRALER HE I BELN SR,

bR A R AR P R AL PR B A, O R T R R B R B S TR
fe—Bes A b, 0 FD1771 FD1991 , wPD765 %, 5 #6785 Fr #0214 18 10, W S B B A O 3R 4
FH 3 05 1 45 4 SRR, 8 AT ST K B 3% O 7 61

R SR AR ENEEE KA BREES (RFEA R B S RHBEE) D
B ARVFE S (RIS E e LRSS S 1k ) B HEE S ({3 7 1 UK 5 28 A0 R Sk 3 1 1 7 1)
B, —KB—E) BETm (R BHN TR ERESEANES EEESGEE O H
R E R ) o

R R A ARSI RN E S R REEE BRPES (RARHELREBUE SR
L MREEAIC, MABRPES) RIES(FRAARERRSIIMLE, R HE
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B ORMEES (ERAMATFEAEOSHEL),
Bl 4.76 & IBM PC RIS S ZHER,

] 5% | SR
CPZ et e
- BARIE |
- S
; o
NEC g;’; FELEE
£74 BEED
! i
= EAY
uPD ¥l
765 T
0 SR
A GERKE
—B
p-Li12 b L -
&
Hr —D
T #n 2l a  momas
il l .___j P
—C
K R

F4.76 HEEHBZZEER

4.4.5 WHEFMES

L. 8

BT R LR THRE MR ICREEMCR TSR AFHSEMRAK, ENFR
FARE MAFHSRETEEFRE WRENEFEMERT MEMBERWLE, #LE
ATEERBHAEIN /T WA 80 ST IOUF BEAT AP B, BB b 9 SO B e Sk R IR
FHRBE . MRAEXGFEUGERE, Mk YA BEARTE RN, BALFERETEANRER
A SRR BUZ S, H R O ] L S K (o TR A B LR K, M i b 1K,
mERRGE—, ETESR, B, @ FESORE—MATRILFHENE SR,

A4 2% e R R AL AR 0 SRR BT FR IO 20, 2 400 BERL1 200 R 600 R
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JUR RS oy A 174 3t 172 38~F 1 36~F .3 Z~F LR 3T R B4, A 800 bpi,1 600 bpi,
6 250 bpi¢ JLF; B RE AT IEREEMBERS . H 718 .98 .16 BE R IEL, B6F
RAMEMEXGEFM, AETENRER) SHEANTIRERE N 1/2 ETFE&RA
174 &~F &3,

AN LA R BRI, B LI 4 B AR v L ZE~F R DL 8 B 524 RS 44 HL ( Mass Stor-
age) MG XMW =F, MBFVNEFTEES, AREERHFI (4 ~5 m/s) P B H
(2~3 m/s) FMREBHFIN (2 m/s UTF), BENHEBEHRBETICREEMETEE, £
EXRFEEMRANFLT, FEBRR, CHEREE., REARENNS AT manE
R RBAFEH RIS A EFRANES R RRFNEEERY . EREXMBERR,
BEREFENE RNRARTENRETEENE S, AU FE X 8 000 bpi, BAFHR
BRE SUHEH A RBYE R FHER, B E LB RN, HUKE RS,

BHNEHERBEHE B ICREE WEVREH EETESESEFRER,

2. BB MBI

BRI YRS B E S BRI L, BN BB G — N0 R AR, {8 R DL R
REINEE, BT RIS, AR FEMBERTHIHEEREH, BRTRA,BEHETY

Eyc

BREMEGHENE 12 T AR 1/4 BT ERXWR, XU HEWEHRLUFEENRB
H, BHNBAMHFRMUCE R, WK EAR 450 3R M 600 R B, 284 5% 45 MB #
60 MB, ZAB# 5 | GB 1 1.35 GB {y 174 T AXBWRBH LT R, YRBBEESR
BoRE, 174 T EXBIFERBHFHAEBE X2 GB 5 2.7 GB,

BERUEENSEENBERBENNESAHTR/EAR,. ERARLBENBRTIR/E
LENGE LS WEE ¢ TN

DA 4 BEAR BB 06,4 N EEMHEFIK T IE 4.77 iR, TEICREEN,EEEO
iE b B B % BOT 10 B A 0% EOT SR G 7655 1 18 £ R AiC 3%, B EOT %) BOT, %52 8 X
M BOT % EOT, % 3 i M EOT B] BOT, {5 B, R XM FE . 3 f o X5 0 i (Ser-
pentine ) T 5% o 9 18 1/4 F~F B8 WAL 0 sk A% 2t 5 AR ], 18 30 18 A BOT 3 EOT, 37 5%
HEM EOT 3| BOT KK & BAHE .

1i&
3
0OE\ —

28
BOT \ EOT

B4.77 48 174 THFRERITERHFR
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SRR RIS EHLA D RARENEAE D, TR/DRTBALRZEHE D SCSI 5 £41
M, AT DA AT R 0 28 5 EHUARE . RIS AR E RS OL T e SMAR R 2% 1 W £ UL SR
WAL B TR B # .

3. B HIE R

pEH b A5 BT LSO AR08 AT AR BUR A A o R T LU B SR Z 1A B 45,
TR A . BRI IR LR A

REHHLS E ML A AT A5 B A% 2% 1 B/ B R B B sl A O i S 3k (Block ) ,iE R RIGK
W] DR [ R B, T ARSI AG , i RE R E . IERRZIEH = B PR, A 0 Rk A7 S 9 4
77, AR E B AL I B BB R MR vh . L RIRBETRA JLITRIRIARIT , R BRI
R VBEBERRKK, B4.78 RETHHI LABEER,

1S i ”
Ly % i & I‘EJ .
BOT | i | 3% (BB B | B | 5 R
¥ ¥ | 55
B

F4.78 pEAFRIBIEHE X

BHEEANERETZ2ERR, A ERE AR TARB MY M ITRLBILF L. U9
R R B AT L3RRS 9 AL TR R (R —17) P 8 (LRI HGE i — 1 F
L, B REX - F WA BB, R A ERRE, A ERA, WNE CER
Jii) B — R A RA CRC KRBT, WA G —RGE EXER (B CRCER) , XA -1 [
BERBT, HEHFRMEABERITRG MR L TR E, 18 R #E (CRC AT XA —
AREE LA IR R G BRI RN g —1T R A 8, PSS B AT 18 AT
EAHE, WAER A IE,

4.4.6 FEHRTHRRIE

BEREAEA R TR R EABE RS RE, BEEREBNERD, FIFTRRE
( Cyclic Redundancy Check,CRC) T A LR B H 21 IE (5 BAEFF S e % b F2 vh i 4t B & (i 4%
WA, Hit,CRC KB M EMA AR AT ENLZ BEE T mA R Z A,

CRCBRETFH 2 ZEMB I MONENKIG, &2 BB EEFZ BHEMAE ALK
BE,ERENT

@ B2 IR 2 RGLE R EASEK, 0 £1 = 1,0 20=0,1 £0=1,1 +1=0, 7
W, WA AR 2 FE Sl 0
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@ BE2 R 2 AR,

@ B2 BRAEHME 2 WORM A RE . BR—OIRFNEE R RBON > — L. B RFH R
KRB E A 1R, BB L3 REBE AL 0w, ERF 0. LR REHI BB T BR B
B LR, AR B O B Ja AR B

QMO LT .
101 <7
101)70000
1010 101
x 101 010
1010 000
0000 100
1010 101 _
100010 01 — 43¢
@ ®

1. CRC 75 H %i fi5h 75 v
BRI E M4 N D, D, DD D, 3t n fif , BRI AZHK M(x) R
M(x) =D, _ 2" +D, 2" "+ + Dix' + Dy’
s BASEH /R kAL, 15 M(x) - & B n + & A7 45 B FS4L:
D D, . D,..D,..D,.. 0000::---- 0

n-1+k"n-2+

25 Y kLR BHE kAR .

CRC Wk LT A M (%) - 2" BREVERETR G(x) (B AEREBHHZTR) , TERE
YERRLIRNL . h T8 kAR B(RRRAL) ,C(x) ARk +1 fi,

RO R(%) BN Q(x) WA

M(X) - o =Q(x) - 6(x) +R(x)
BRBHEELBRT G ERMEE, AR T XM FMEERH CRC#H, X4 CRC
BHZHMARRA
M(x) - 2" +R(x) =[Q(x) - G(x) +R(x)] +R(x)
=[Q(x) - G(x) ] +[R(x) +R(x)]
=Q(x) - G(x) (B2 F1)

B, B % CRC A& — DT A RE B 6 (x) BRR B EHS . 2R CRC W SR A
R, AR B 0 W R R R b A, MRBOR S O, T i i R BCHs R — 7 4, B AT
4,

Bl4.15 CHARERR 100, KAEREZHR G(x) =101 ¥ H 4K CRC i,

BRABAEE M(x) =1100 =x" +5° (n=4)
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i G(x) =101l =x" +x +1
4 E+1=4
B LA k=3

BEREREB3 MNEEH G(x) B2 R, B
M(x) + x° =1100000 = 2° + °

M(x)x’ 1100000 _ 010 g
C(x) 1011 = 1110 + 7o (R 2 B%)

BBl M(%) + %° + R(x) = 1100000 + 010 = 1100010 % CRC 4,

BEERMN T AL, BERIEBNA 4 A1, 8 LA 1100010 73 X FR(7,4) 5, XBEH(7,4)5
B i, R FT LA (7,3) BB s F(7,6) B 4.

2. CRC GRS o 4%

BRBWEFABRRBEAAENERETR 6(x) B, MR THE, MR A 0, RF—1
e MABAR O, ARAIMBEMNEARBAR, R4 6 FIH T XN G(x) =1011 #Y 5
B :

#£4.6 I G(x)=1011(7,4)BEFRHHEHRR

o3} N, N, N, N, N, N, N, L8 B
E#H 1 1. 0 0 0 1 0 000 x
i 1 0 0 0 1 1 001 7
1 1.0 0 0 0 0 010 6
1 1.0 0 1 1 0 100 5
= 1t 1.0 1 0 1 0 01t 4
7
i 1 1 0 0 1 0 110 3
1 0 0 0 0 1 O 111 2
0 1 6 0 0 1 0 101 1

AT LAE B, B R A (0 A5 T RS 7, AR ORI 48 0 9 X8 R 36 RORE , R 55 45 4 A AR iR & 10 U
Ko £4.6 HHMXR AWML G(x) =1011 9 (7,4) 55, X T H b 8% i 3L F At A il 2 0
R O R AR

MR FGHE — OIS, B G () B2 BRI — AN 0 RE WERM REH O 4R ELBR
T BRASRITEREEER 4 6 WUFIEIR . BN, 57 fL RO 001,440 J5 HER,
5 IRARCH 010, UG K IK 4 100,011, REAEER X LR JEIRES " B9 & PR i ok . XA RUE
SRR B S B RA R BHREUS , — X REAS 0 GRS ER 2 R, 55— T TR A T B
REWFRALES. B4 6 TH, HHHAREH 101 6, HHEMCBBE TN, 5, WEdH
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IV R T EE T — KB ER N, XELBH—MEFR (7,488 7RG, %5
B ERHBT,

IR, R REM—(k+ 1) LB TREA LR E RS TR, AEMAEY
R WK, MBI LT ER

O fFA— LR AEHR BN EERBARF

@ AFIML K A 55 IR BB R EA R

@ X RBAE SRR 2 R, BB AR BLIEER

BE ERERMBCE R R LB E T REE B BT ERAXEH

4.4.7 HBIFEES

1. #ik

Jt: % (Optical Disk) R FF ¥ H Rk T/ R RBWE &, SCRT 68 REROLRHE
FRVBCT 08 AR R R BN, MAMEEEMA R EBARR, RS BN HBOLR
HE B, X R ARFROCEE AR . 0RO A4 (0 P 8 A TR R Y AR, B R A BOR BT
FNEEAFEE R AR, BRI RAHEREN RET IR ERT NS —R
HFEEAR, EARENERRESHAS. BOLTEMERRILFHEBORER ERREX
MRS AR, EERARTERES., RIELFHIERINARNAR, B&TF
AR Al 2y = 2K

(1) RiEA# (CD-ROM)

RGN BRI TR F R T RE AT AN, AP RS, ARBERE AR
W7, EEERTHNEAMRESHEA TURXEBRERBENEGHBRENE K. £TH
PLATEUR , 3 80 TR SO SO Bt BB B AT A Tt B R B HE %, HERA
ROM #5P% , 5 & CD-ROM ( Compact Disk-ROM) ,,

(2) AL — AL (WORM)

KROLBATFRPEAGR, BARERIEN, HAREA—K, ARG S, 8RN
“5 — K %" (Write Once Read Many, WORM) , £ I Fit B LR G X MHF R, RE AKH
BEAEFEBIS G

(3) W R

EROC SRR, T EE /S . AR ERE, BT L REID R (RE R FE ) M &
LR EE - RS WM, ©RBARRNMBITELE. 1989 FTHFAHERS.25 &
~H iy S A, KU 5 AL 75 R A B 500 ~ 650 MB, 2004 4E R JB /A Fl 9 Pro DATA Yt 4% H.1H % &
EL#5 A 25 GB, U E M AP 11 MB, 2% S 5 FP 9 MB,

2. SR R

B 47 ik 4% R FH BOG RTE BT S R TR AR AR B R IR RO IR R R SHOE R R B AR, AT
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LHFERMIR/E ., HTFA¥FR/GRAMARARFERMES, B, €2 EEMEE/S0NTTE
fiti 8

MFRBEHAMAE - REEEN T, S AN, HERBERELNNT | pm BN,
HHEEREED FEICEMNTR LAY, N TEaE S 8. B0, #OE 3 0L B
ERB AL RE A A, ZE I EIB RN, AT B FoRiER 1" B
BRARO7, X, ENAFEN B AR IR T, 68 B SR E T8, % A S AR S5 H
**jt/J\/\ZiE’}'Eﬂ: AT 5 A TR O 2 M BRR A Ak (A T AR ) R X — B4 fE
JILRER

B A AR R A B R, 2 1 Ab R G 11 Ak S B 06 SR 2 R )Y, AR X Bl 22 1,
AL Z#RER. BT REARMRAEGE AT 1710, R 2 6 £ 15 8 5 8
M,

A S S 8 R S A R T b R AR R RO SR R B (R REE ) . HIRHERE .
E—ERET A RFEE I —A5RE &S TN B0 H F#EY, ot 2 & & v #5% , n] A
Fie®kER. Bl R /DRFERE AR . MRk shRE , AL B S 0, 3845
W AR IR 5w T B 7 , 8 4 B 3R 0 R R A B . BB TR R R R R X — Rk
5 B 0. BRI RO B S Rt MR, o o4 AL IR L& 08 h R, e S 3 HR fERT T,
WA R AR R E B, T gk 7 m 54 RE S HR — 3, Bk AT

BNAAE17, RIS AL TR HR T 5 7 1 40 AT 9L %547 N
“O™ . ¥ LK PR I bR PR B AT 4 A 2 1 ) T 4B @;Eiiég
o RSB 7\

1 4.79 (a) 47 4210 3 97 41— o/ F 55 500 B0 5 [ 14 h&V/
HR, EA R % TR & 2 B%% s 4,79 (b) 0 HO% B 18 (2)
EF L AMIEIRE S HR K 5 A, T A R B —
4.79(c) FoRBAE B EERMBERBE TR, WEATHEL, \\1 -
BRI 05 BRHC 05 BB —RE , BB B S0 — A 9T 3
FIHR BB HR, 5 ES AR B BORHUR ST, 0 HR K 5;§§§§3//’
FHRBI1 I 4 B A XA IR 7 R A, 1 2 W Wi |+4 %+
AR
SR A PR B A T A 7 160 3R 15 8 19 6 £
RO /// //
. BB i1
BT 45 5 R A A R, ol A IR B ()

AR . WA RRA R/ Sk FEEMIE  E MRS
PLME . BRT HLBCE THLM SN, B A L. K 4.80 &S
—WEDER R R R R ERE,

E4.79 @GR
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L

i WHES
S AEE }ﬁﬂ%
90% LFEHR

| He-Ne }—L

Tk &
10%

S#ERSTEIN §

FESF R

K iR
EHES

B4.80 BE-REABAERAEHIER

PR o i 55 7 A TR A B SR AT B S, 3L P 90% BB MR 1T Ot R, 10% My RAE
BT, ERHARGE, HREREFENMITREL . BIEOERE LA B B EE A
BAREAEEEEEEE BB w .

Se 8 8 TR SRR A 0L BT R AR, REEERSRE - REERHES
BREM, B—RNER, B ENREEER LN —BERRHE, B EE—ENRENSR
B REEAS R M B T RO E M K A FIEREZ AN A4, SRR —
J LT (Te ) B4 & 20 A, X R b HE OB IR 19 FRURE T S A — /NI, AR R “17 30707

4. e EHE RS LA BY 7 AR Y O

Yt FE A KA BB TEICRRE LR, R T RE N RS EITSEREL HE
VL. Dk R TABE, EEA LSTRAERASER EMMEELR, ENBETHA.
P EERS, HhTEA% A SRR , A B LR G RN A

YR EEMRIE/ BEE, ek S MEOES LT RSN E Sk S EE AR
15 EREEE A RN SBBIR , KRR T R b, AR A el R OR BT F L B

S5 AT S5 B, X PR ER B R R L HUBR IR 3h 19 18] B L 0, R SR IR R I B e B
it

BT REREEANT 1 pm WEOEHE ABRLE B, HIE REER, T3k 10° i/ J5 &2
X, 49 R A 10 ~ 100 £5,

DR BE AR, T A E K 25 30 ~ 100 ms, B AHBEM, £1200.2 5, V177
T A ] 9 100 ~ 500 ms, 5 ML HAE BB R IL A, B, B AR EA, Ry
J& # AT A% o

Y 5B 0 R LB FERE B, TR T OCRRBS R AT SRS TR R . (A




150 ’ B2 UEYVARHNEGEN

T H AT 4 LR 8t , B0 R BB R BEH AL

R 57 20 2 B, SR 1% 460 38 LU e 87 R P S 57, BUHE 154 22 7] 3% 100 Mbps) , %
frifEl . EAEN EFME &M, HUFREREN Fa MRS SR,

B A AR A R BB AR AR, R BT K, T R R 2R, 8 R B 18 I
BT BT A KRB KEHEARE, HERRATERK L IIRD, RS RENEE, ek
RBOEZH IR,

R A7 AR 0 T S U RE A B, 20 42 60 RS I A M B RE AR . T BB R E
16, R R A5, R AR R, R WG AR AR, D R AL 25 55 S 1 L S A4, T A8
BELHIY IS s AP B 28 o SR GETT,80% B BENS B P IBORE 22 0 U 4 AR A 88 , 20% 1O BE Y FIASGHH AL 10 460
Ao B0 S I 20

BEEE A&

4.1 mEES. £ W 7% . Cache ,RAM ,SRAM .DRAM ROM PROM , EPROM . EEPROM ,CDROM . Flash
Memory,

4.2 FHEHLPIEE AT T AR R I AR AN/ R U

4.3 FHENBEREWEBRAAEM AT, B 2B XL R0, B HL 0 8 B 5% 2 2 K7

4.4 VLR BUR IR 77 B AT B IX 8

4.5 fHARTHENER? HEEBOBESLTE R 32 A0, FBEY X 200 ns, WL RS T L
£/

4.6 EHFRANZA AFHARR A KB EFHEUAEINBEERE S EXHFUFE S, REL
T Rk F 555 Mk A9 4 BRI

4.7 —PEEN 16 K x32 I H%, it R BB LR MR LD Mk T A B A W
Ko & TFEL DI

1 Kx4 0,2 Kx8{ii,4 K x4 fi,16 K x1 i ,4 K x8 fif,8 K x8 {i

4.8 RXHE#HS RAM f131E RAM,

4.9 2amRBIH? I 2ERIB? LU RIHE LR Bk,

4.10 R REB A IR DR R G LR

4.11  —4~ 8 K x8 fr3h A RAM it A, H 345 W HEFI AR 256 x 256 B, AR % 0.1 ps. RIAR A
EPRIF SERIH R ERF =My RORIG RS 207

4.12 i 1024 x4 L FRES A AR — RN 64 K x8 (LA E B BIER ., TR 64 K 4 4
ARED, BA TS 16 4,365 20 H 165 B0

4.13 WA~ 64 K x8 filf) RAM I A iR RS 38 £ 404 A BT B (AR TEAE R TT) 7 iR 3t
—FEA LRFRE ST BRI A TR OB R R BE S BB R

O HAHBIRE T ERMENRE, §— N RBTEM— T E.
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ROt B0k 2% A 2R, I A LR
4.14 3 8 (IR B ALY 18 {1, F M 4 K x4 189 RAM 5 4 AR SRAR 45 1 0 77 8 28 3K 1] «
(1) BHLFFARNBRRKEFERAREZD?
(2) HBEMEHRM Y 32 K x8 7, T IJLERR?
(3) HIBERBAILAEILE RAM B 7
(4) B £ H RAM?
(5) CPU 4nfaj s & B R 7
4.15 % CPU 3t 16 MMk 2 8 ML, 3 il MREQ (R FAH ) I FREHES /W fFi/ 5@
HEE(ERERE,BEERE), BAXEEFSEA ROM(2 Kx8 1,4 Kx4 {i,8 Kx8 i), RAM(1 K x4
fi,2 Kx8 fif,4 Kx8 )& 74138 iZ A8 A H M I THE (ITHEEE)
A REBPEASENGA , EH CPUNEBSFMEER. EXR0OT:
(1) B/p4 Kt W BFEBERIX,4006 ~ 16383 it WE A AP BF X,
(2) BHEHNEHEEF BB REE.
(3) HME B EEHE,
4.16 CPU{BiZE L5, 54 8 & 8 K x8 fiiiy RAM ;i i 5 CPU M.
(1) 174138 ¥4 @ H CPU 5HFME A HEER,
(2) 5% RAM Ryt F Bl
(3) BB EIRIEED K RAM 5 A, L1 ACO0H T 1A Hb ik B9 77 il 8 1 20 A 5 HAR [ B 3048
ANTHRER
(4) BB BEEE, ZH ML A5 CPU KL FEEINFEF L LRt AFR?
4.17 B 11001101 1110 1111 X NEATH
4.18 R B BT8R {E B ACE ) ¥ 1100100,1100111 ,1100000,1100001 , # 2 LR & &
WEE? FILAIH4E?
4.19 DHEWHITFINEAE, 4035 de i1 97 R B AfE _ANRS .
1100000 (#Z{R AL E )
1100010 (B A E)
1101001 (B A E)
0011001 (&R HEE)
1000000 ( % & £ AL & )
1110001 (# A HACE)
4.20 AR fg = HRED 1001101, AT A 0 e i a8 Bt 7 A L BA RS, FESE 6 L 5 IR AT R .
4.21 HiaE R BT RS, FARIA P,P,P, MARAHIEY T HREFHRNE SN
4.22 RHLFR W 16 6, I HEZ N 64 K 5,5 BORSOR HoAt B S RO A2 880, T B U7 77 R
B8 A%, B R AtEM? EERY.
4.23 % CPU 3t 16 M it4R 8 MBEL I M/10 fE R RIAF M B R 10 WERIES (FE-F R
7 ARRE R 1/0) WROUESREAB) BB A4 RD(ER FA %) Mikms . ®it— %A% 64 KB 5K
R4 Xtk i 8 AR ITAMTEEE 2. B G EPURMFM S & 138 R84
W CPU ARG A GEA ARAE) MEEE, S HE RS T E0 A 0tk 8 O+ A H &
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R)o

424 — A4 BRI AR X AR BIREBUR S % T, CPU G 1/4 T e B
U B — R R R I 64 A2 2 A EBUE I_ O fu¥i%
4.25 HARBFEN AT FHRES %R A T BT _ RaM P WERWS
T} B J B —q9F  WEp— CE i
4.26 HEALHIE Cache MR RA A7 S MEH Cache f% | o]
IR BRSBTS, 42 D. Dy
4.27 Cache HIfELE CPU 5 4 M4 f 4 B 47 #5454 Cache FIMCHE
Cache 43 7 X H T 45487

4.28 WEHEARN256 KF,Cache ZRHN2 KF K K4,

(1) #it Cache st #53 , Cache H B 36 A £ /0 HL B3R 2

(2) EHEERFFT Wit MR,

(3) FENBREAMBEE AT, ®it EFBIEBR,

(4) FE MBS FRTF T 27k,

(5) BRHEFRA M, FAHEREFT I, 5H LR =FFE T T EEARIEER,

4.29 Rk CPU PUATH B2 /7 B JL 1A [ Cache 9 4 800 (K, /18] 77 200 &K, B %I Cache MR A B R
30 ns, EFEMFFIUR B R 150 ns, 5K Cache B iy 3 A K Cache ~ £ 77 R 45 59 F 3 15 1) B () R 5k 38, R 6 R 4
PHRERE T £

4.30  —ANHAHBKBST Y Cache B 64 SR, BHNEF 4 B, FHREAE 4096 B, Gl 128 FHR .,
FEibht Ry FE AL . X8 A7 Cache A HE & A LAY B EFA MM,

4.31 BEFRFER1MB, RABEZERE KXY Cache RN 16 KB, B K h 4,485 32 i, XA EF 4
24 ABCDEH /)77 % B J0HE Cache PRI AL E 7

4.32 REIFFER K 4 MB,Cache BREH 16 KB, BFHA 8 NF,HF 32 fu, it — 1 WA M8
S (BP Cache B NIAE 4 NFH) K Cache HHA,

(1) EbEFMEFEPE BN,

(2) i Cache MHIE NZ ,CPUMRKMNERFE0,1,2,-+,89 SHILEH 90 M F(EF—KIEH—-IF) . H#
HERWEIFIES K, BFREEE D

(3) # Cache MHE R EFMH 6 1% ,iR /A Cache M Cache MLk, HIF AR B B D 57

4.33 HWEEARSAERERRBMEE.

4.34  FLBLEFRSNE B E 1R bR R A AN

4,35 @ RZ.NRZ.NRZ1.PE.FM 5 A¥F & 1011001 ¥ EH KIFEEE .,

4.36 LIS A 10010110 K4, ARSI H A # BB N E B RERE,

4.37 B A HHC R 01100010 FYSKE) AL I GO R EEE RN B FE ke R B R BEEILREE.

4.38 @WHAAFH6 AHE, BAFMAETLUER , FAHXEARE 22 om,4MZ 33 om , HHFE K40 #H/em,
E N 400 fii/cm, B3 3 600 8 /43

(1) B ZLFHER?

(2) A ZPHE?

(3) HARHFHBERBREZ 7
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(4) BIEMLRRR S
4.39 SELAAEREIEEEE K 3 000 5540 oA 4 DR AE , BEK S, BT RIEE 12 288 FH KD |
R B2 230 mm, 3675 275 38, 5K - !
(1) REIFHEBREHEAR, |
(2) BT B0 HE (IR /NG I B B0 B8 ) R A L 9
(3) BEBBARIEH R, |
(4) FHLHH y
4.40 IR KR D R R R ORI 2R T8 T BN AR R AT A7 kA o T RN B |
Hudt?
4.41 WAMEEN 110, RALERSTR G(x) = 11011 # HEBREFR TR KRB,
4.2 A AT,)BERETR G(x) = @+ x + 1,5 HAR 1001 HEFRTAREM.
4.43 LT AEBESRG AU H BRIT R A B W BB TR R 7
4.44 P TERETE R AEBUKE (A A RO R 5 & 7 T HOBCRR L R RGP B SR

iR 4A 1HEXTFOERR

WMBGEER TR T, ATHAZ(EYRESFR)F U, N 5HEAFEBREAN, X
HAERETNFEE

HBERENENTHETFRAR EAFRERT AL LN ER LH 4R
K, Pl EHEBFACENHBEHEET TANFS HA FR . EF REFFR(ZL
H4.82),

MR AE BN LAY R E 4.81 iR,

[XTXIXT XTI x] - [ x] %] cr
O] iJo] - Jofofmr |
HEEEREN P 1 |
[ Pokkek 28 = |
HEEENEN T 1 |

| $0 “oe EE. :

. 1 e

3l H

ik Tfbik -

Bl T I =11 1 O

B

T w-1 112|3I4I N I In e

} [ REET | |

Pl 4.81  AHEKTF il 4% 2 AR AE



154 F2E HEUNRZEMNEHEN

A REAFFRCRAXFARET HUKSHBEBENTKHNE, B RKEEE
MRAXFHFRED EOHER AT FELEHE  EABEEERERNFERAEL, W E
BRCREBOMFR(HRILERA) , WMRMFEOL AL , HALEM K 0" B4 CR F
WETHEnMRERE G XEEFE LT, LRAEEERE AT G LT
MEEHTUR MR BRERHEE RARF LS EBRREMELEL", RR LKA E
RERFFBE HANBETHREHBEN TR, vREUBLERE i NFHEER, N RR &
Bifh"1" HREMLO" R ARASAFHHEAER, MBRRFBAS T H 1",
FRHRFUBLRAFRABETERWSR A XA R L ERFTEE5RE, £ WSR ¥R
ANV METFHENEHE TS ERE, TN WSRERA O HEHRENTSE 54 %,
TR WSRHAEEFHBTEHNMNA. REBFEBRARERAGEHRAEATEEHAS, R F
BREEZHREERTHRE,

HEFERAZRAEARE .5 AE(WR), B ERESHAGHERRE . HER
RENEHRT. A 2 FAMERRFCFENNRERE S wEH4.82 iR, EXH H
ERfES80~600 b ENMEFALE TARIAAEREER. $— KB EE 2 AT 579 &
FELRE F_ARREEDNTOOl ¥ A48, TAKQPFRELEY KEZHE MR b3t
B ER D HUFREKRO", £ K ERM,CRIPN“BEAH"FRESTI(Z# 4 %
T), ERERENRR, F_KERH HCRE“E D" FHAEH“601”, 3% H¥ RRY KX
REWSR,EH  E_AERRFEWSREABI"WEANBFRT., BEXERLE R LN
RR, LB RR P A 1" B (LT st W9 % 4, R S 18 4 580 ~600 2 = 8] . i 1t 47 B9 #L 3% %
BT K,

L X T xxx T x T xx [ xXXX ] 579 | CR(F -RERNAE

(0.0 [ 0.0 T0---0J0-+0] 0--<0 [ T1--1 | MR

1 [ XX [ & T 17 | 985100 | 586 1] [1]
2 | ®xx | & | 18 | 985101 | 607 o] 1]
3 | #xx | ® | 18 | 985102 | 582 1] [
4 | &xx | & | 19 | 985103 | 570 0] [©]

(0] | 1]
7 | TxX | & | 19 | 985105 | 590 1] [

RR  WSR

LS 5 G O 1 B

+
Jr

1 4.82 FHBKAMAARERE
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REFERABENE NRERBEAERANTARBTNHAX TR G RAF o #
Pl , X2 HHBEHEN LA LA, RIHBEFINEEE, ERFU LA - XK
Bl - AN EHEB-S5REARTUR, RRHFERBAMALT, A 4 HH I F 677
EREHE BT, PHERAM2 REE THREHBENFRT AR ERE. TR,
HEKFHBEAARE TREREE,

HBEEBETURAEBLR, AT AT HE T REAE REME A BAE
MARMARXANEERE, B HRAHBWENBTARGEF G TERATERZ
EEHMBSBERE, FULKRADTERAME. DA HeBL - RFHELLFS K
HBEBESE - REESHABR. MEAARER LB RRENRE HRFHESHE WK
MBKMAREE 20 KM, HhHAFEDEEEH 256 x48 {1,

HBH RN EEA Cache PHENA, flw, %k Cache TR EFHFRFEAK 5 EA
BHEFTHW ORI HAAULE RTREABEEIFFARE S, BLBEHE, RFF,
I MNEFFEECE EFTE ALAF NERFNEFRANER,

WA HEBAEHER SRR TENEHES CHATHEEMPREY., A5 K, K
B BRAEEE R ERAE BRI E WA Prolog Hl e A #5 A BT L A o



FSE WANBUHRZS

BR 7 CPU FIfFfEeS M RIEHUL , M BNEG R AN E =D RER S B AR B, XK
WAL RS, EETEILREN RS LR, NALEOARY K, 170 B8 0EE MR
K2, ENTS BB TR RGBT S AME Hi, WAREASES RONE
MHE MAHEEANAEL VO B&, LABEFHARN /0 REmMS TN HhER, A8
AN /0 B 5 ENHE RN =MER TR (BFEW WA DMA) K HAH R 58 05
REANLEL B, Xt JLF 3 R 170 B i AT A 48, S I B X M A B8 B 5 A — N BT i Y
R, — 2 IR A B L TR R PR,

5.1 ik

5.1.1 WAWHRENERERBR

ARG R IR KRBT 430 4 BB,
1. R B
FHE 0 REMEED V0 S5 EHFHE RO A E T CPU I 5. 1 iR,

¥H K= cru K= o

As5.1 IVOo#R&iEd CPU 5 EFIIES

RS AIELE T MG KAt ] . 24 BF i 170 R4 BA DL R ILA A,

* B0 BAMLAEA —E MW 1B E B IS CPU MIGE, FRLH /0 W& 5 T
] Y £ B 5 e, PR 2 B+ AL B 2% o

° MABMHEEEFHE CPU BT RFERZ P #EITH, X 10 B4 5 EHLCHAE B,
CPU ARAF ISR a 5, F I, 1/0 B 5 CPU R BT R TR, RN 2 ],

o WA /O REKBBEGR RIS CPU M £ H 38 5 MM B — R 0T 40 10y 8 14, & 1 4%
BEAOR A EL A7 5%, BRI, AR S RO SE e 170 R B AR % IR HERY .
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EXANBES HRENREEANE T 4R 5 IRSTEERAS LEN VO RERS . F
L5 /0 W& 2 R H M E BB EUA K, TR A MR E K.

2. OB DMA B B

EABE /0 B4t DS S EHER TENRERMAT B&REH, WE 5.2 s,

. L CEN
N N $ t

[ro## 1| [ros 2| |ro&E 4

Es5.2 VORKESIEASENCRER

ST, FE R TR SO B AR B . MO R B B R B el R, ST SRR -
AR, 4 B RIS % CPU [ 1/O 4 & i & Fh R thl Ay &, BR{E CPU 32K B 1/0 &
CRBE S . VE A DB AR R T R AL R ER , f 1/0 &5 CPU TR AT AR LA,
KM T CPU M T %, RAZOHALRATUMESE /0 BASE SHUL E£E
/0 B4 T 2 ) L ] SEER 34T TAE 7 2,6 R T S AR BRI R

BARXAHBH T CPU M /0 #4364 THE BRZEEHS VO &4 K (E S0, CPU
A UTIATE T, B CPU 5 1/0 4 38 R BE ORI 46 % 19 347 TAE

BT #— S CPU M TR0, X BL T B 77 % 55 47 B ( Direct Memory Access, DMA)
FA B EE V0 RESEFZIMH — K EESIRER, /0 R&TUS EFEECHER,
ff CPU £ 1/0 846 5 EfF M5 B AEAKSE S8R A 5 o9 TR, OB WA /R T ik — 2
B,

3. RAEE D B

7E/NERIBUR 5 HL0R SR DMA J7 5t TT SE B 3 1/0 848 5 4L i) i 4L o 1 52 e
EAEKFRITEI S, V0 RERE LS, MG XHE, EMRA DMA RS WA — R 5
a8

@ MBER/E /0 RAEE B S A DMA 3 0, R OUE I TEARA, TEN THREAS
DMA 5 I [F B 15 ) 277 B v o€ [ R, 2 B4R o AR 78+ 0 B 4%

© CPU FHEX AL DMA H: 1 #4758, AR S
& F CPU f TAE o), 7 L SR s i A LA | opu K= 2 (| vo s
B LS H N CPU MBI TAEBOR (L 5.6 1),

B MK b B LR o, R VO BEMTR s 3 1o mamd i+ ahisa
F AT ER A, B 5.3 BUR N B B S B

R

x
i

<
!
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BEEREAXRATERE VO RFURERERFS VO REZRIZBAs B A EM4, 5T UMK —
MAARRIENATEE. BEAEHKEERS, BB RTHEERESHASNRAR
HERP, BEAR- R KBS, B CPU K 10 #4 #1753 3 45 Ik S35 TR
B, BANET CPUM— M EHAMEE, KBUEEEEN VO REES EVLHRE LN, CPUR
HEZ5EM, 8RR T CPU MR HE,

4. BE /0 L EHLHI BT B

MABMBRGERBIENME, AT /0 &ML, 170 4 IBHL X FR A S Bl 4b B 4L ( Per-
ipheral Processor) , E EA M FEHL T, BEAT TR /0 BHEHETBA 10 #H , T 58 5L
B AL RS MEERE, RE VO BB AKL RES CPU TIERHAT
HEE, XU V0 REXN EVURUEAE B R ML,

AEFENAF _HBENBAASHRE, AXEER VO AENEE /0 RENNAHE
TR RGN RE PR

5.1.2 @WiINEHRERERM

1AM RS 10 BER 1O BB PR A 4L

1. /0 {4

WA HRERNEELS 0T

@ R P g 00T FE (BB ) A ERLAL

@ KiEHEREELRAS,

® LI AR EL T ENTHENDES,

RRALGHOHAR L REFRANKEERERRA, —BA S, 4R IR
REFAALES 4 RGP A9 1/0 $54 R RS I M T A0 B B AT 1/0 & 5 EHLA THE. 4
A 1 FE T R, R 170 $545h , B 1 ST BB 15 S R AR RS, BVEE R RS
%, ARNHLERBERANELBEE S UEBAN,

(1) /0 $§4

/0 154 RHLESEA 25, KA R S RIS A M2 AL, LA FFARR L, 10 $54
A LRI LS 35 4 19 5 K M % B 2 58 % BRI Bk CPU 5 1/0
RACHEEN AR S, MESFRBHEGEE 10 R | BB | #e8 | 8&H
P, B AE 2 RS B A8 et B oh, X R IR 2 4% 07 OO 6 L 42 4
%, B5.4RET V0 HLMH— BB, BS54 10 $8 %0~

BRSBTS 10 #54 5 HAIE A (T4 BB S BH KA %) 8K
BACHS s fr ST IAE /0 AR B AR REMELE /0 WA EREN,

/0 54 () fir 4 T — R T R 40 F JLAIE L o

o MR VO BAMAEN . PIA0,H5 AR A H O e B i BOIR 28 v 25 77 28 0 00 SO i
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A CPU W RA 77 25 (0 BRIk ACC) o

o BEEEMNENBEE /O W&, HlIn, K CPU MENFAE (I ACC) PHIFIET AXR
BREZIEENBBER T HFTEN,

o REWK, MAGSHBEMEN /0 WEFLLBRERZ " (Busy) bR HE & 94"
(Ready) , AERE T — £ BB AHAENE /0 BELZREBHH B

o BB LERERS. AR VO RESEVNXRELN, HFEERARWERE. B, #
HHIREER K25 5XMERE N THARN S, FEEZHKX EH X REE HE
CRBAMNE. REEBEEHE, ES 4 EF  ERENMBFNNNERE, ENTHREA N
FHARGH—r ENEEARERE, AAXERESHAREM O RENEHAZL, H
b, AR ENNR /0 iRE,

VOBAMREEMY FR&NbIt, RAEXNEZH /O RERMUARF MG S , A EHEH
ERRERESENRREL. '

(2) HEEEL

BEHESEMNAAEEN VO RERTTRENKLS, XRKLS—BALENS SEE(E
ABEER ) 6 R 4 A A R M s 18 TR E AR R 0 T BT R A BE A R e ik 5 A5
PR & BB A B R R B M R @05 X R8-S B 8 — BB, 40 IBM 370 HLAYE 8
54N 64 fio

3 18 45 4 JUFR 38 38 42 | 7 ( Channel Control Word, CCW) , ' 2 i i A T 4T 170 BAE R
62, AT L B R R 77 B AP AT st 07, 0@ 8 B P BUH IF AT o B AR T B el
BLYHM, EXREMIERE S EFZAEAELENBRE. flI0 G ICRE NI NEE
B ENEFZ P KN

HIB A REE B H RS, RRIT V0 B4E, ik 5 BT E W R A RES. W 10
&SR CPU 154 RGN — 4, & CPU RRERI M AW B NIE S, B CPURBERNTT. &
HA@BESHHITENS, /0 B4 ARLH /0 ik, FERRE 5 V0 14, & W@ E M
/0 B KRS RS HEE M e, RABERESHNITEN, —B CPURGT TR
/0 &KL, @ ERAE CPU I /0 RENEH,

2. VO WEf4

WARBARENEFARESHEREMN, AFHEON V0 REF, —REFE ORI
VO BWHEPIRERS . BS.2 hiE O ALy A& FSREEARERNA XK, &%
15 5 30 I S AR B A e B (PRI 5.3 779 6

Bs5.5 RAAEEN VO RENRER,

—ANEE AT A — DA BB AR A, — N B R A U DU A T e R - KR
M. B0, IBM 360 REEH— N EE AT AT 8 MG EH S, — M REEHBENE 8 61
BARE B, —MEEAT U ERE M ERE. WR-GHENA 6 NdilE, Bz 384 G
Fro MR, EBR bl T A FUR R E RS R, BT REN X A BRI
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WEH 1 LHHL 2 EHL 3 RBP4
(BUEE 1) (HEE 2) (HIEIHE 3) (RIEE 9

T T
|mwems | |wweng| [ gopw | |

R AR
f a8
sl 1| e AT 1]
e 2| (-uan o fratarenl 2| = ba

Llw;%m | umﬁm | L|Jﬁ)—ﬂ‘%.li§m||

Hs55 ARAHENLVORS

5.1.3 VOEREBESEEHNHEREAR

O B&SEVLHRMEEM CPU 5 EAZRE LML A F B AR S, Hi0, CPU infaxt -
/0 B &gk i 4R VO &5 FRERRBMBITEREZAIGT; /0 &S ENUH
205 AGEATERG B B B B X 07 4 TR AOR A 170 B 5 EHRE AEER, %%,
X—RFIRBGR N /0 B& 5 ENNERFR T K.

1. 170 & gk 7 X

EHER /0 A EE M, X 10 3k 0 % ik o7 R W R O7 X S — ik SRS — S
o GE—wILEL A 1O st B MURFE A AR e ik 59— A2k . BlAn, 7E 64 K Mihk i i = 18
R 8 K #ibbfF R 170 A& pg bk, FLE7EX 8 K bkt B 9 i U5 e, sk 2 %) 170 IR & Bl
TS SVERLS M. AR SiLHE S /0 sk M7 4 & ok & 2 JF i, BB Xt 170
REOVIRLHAELHK /0164, BARE—mik s TR M0 7T AR HEAE
R /0484, AE—%ikd TALGAEFER , BAZWEFAR BHR /0 #MES. W
B, B HLAS I, 75 AR 4R S B 19 0 A 5 R 32 BUART b 4 ik 5 5o

BRAEL DS EYAZER, CPU Al DU & D hE R U7 1) 170 8245 .
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2. g FH

HFHEREHERT—RES, HL, Y ERHEREHN, TH V0 HLANEABFR
HEREZRAMRES, B0 BB g E P ETRE RN,

3.t

TEF—BR o ({5 BRI CPU S % 1/0 4, 80H 170 &% A S| CPU, X Fi& 3% 7
RFRHIFTE% . MRS E R, HERBIER S, AW, 16 RiEEIFTHEEEE 16
RBIES ,

FAETR — WRIE) R 3% — G015 B TE R Rl B 20 S B A 2 — B 5 B IR 5 3% 0 R BR  88 1T
ik, RS EARBERS,BEAE - BEELSH—RIBE, Y V0RESTNESRE
B, SR P R AT A5 30 40 0 A B, 09 0057 B S S A

AR E A RERE AR RO B, T AR O BT A% O RSB B %
BO%, PTG ERESENE D RE,

4. BB

R BT RIATER, V0 &S ENZ L EA T80 0 24 6t BT L iR 25, 4
BETUMGS EXATOERS, XME VO BAES A ZMOBS B, %10 %ETHE
B HRE, AT 4 SRR IR

(1) <z B ugi o7 7 2%

S F— S TAEHE B8 10 VO R& M RITNE S K F LB 5w A/D #5855
TREEMMAL, SIS CPU RABRE B % MO A THMSARAE, Wik, LE CPU
(9 1/0 #54— B, & 47115 3 B W R, 303X R 84 AU BRI 4845 5, BR h ar B 12 7 =X

(2) B TR ARIEE S BE

W0 WAAG EN TR ERITEE B RASS THEFR. XA N7 8RB B0,
VO %45 CPU S HRRASNIES, —BHBBEES B A HETRER, B5.6 RET
HATHERH RSB TR .

WP S.6 FiR, M CPU MBI IS /0 0
JE DS BV /0 4 & B — A “ Ready” (% & ik
HVEE, H1F V0 R& T UNED HEREE, 10 L “Suobe” |
B & WE Ready” {55 /5 , ¥ % 8 5 BIAA B O h B
Bl B 45 0 B R — A “ Strobe” 58, ik D M 5.6 LT R IRA T
B4 CPU, B 0 b B 30HE © B BUE , CPU I AT g & it 38 D 3% B8 . RIBE, 6% 1/0 & % 1)
CPU &3 508, W56 i 1/0 4% Ml 3% 16 5008, 6 M 5 11 % “ Swrobe” {5 5, RUIBBE X, 42
O BB 4555 (838 A CPU B LABRS, — BECGEBBGE , 4 0 A 1/0 & & “Ready” 5%,
B 1/0 4, BUE B BEGE , M AT AR SER BE o SR — L — 2 BB 4B T R PR 5 T4

B 5.7 RET BITHEENRSBRE TR,

/0 %45 CPU XU & — 4L BRAR 10, FE“ IR FI“ K0 "SR B LK R . 1 9.09 ms )

Vo K 1o
CPU K———— % “Ready” §
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| [ #e7 | 3wz | sez | |
| lof11lofilo o of
il #
o] 1k
9.09 ms £z —!  fif  f=—2X9.09ms

K57 RELBTHRETR

R FRR IR, X 2 x9.09 ms R R PRR“AIL"

(3) R TAER MR L wHR k4%

R TEER VO RES CPURNTHERESFL. flm, AZEXELES EHFHHK
LA 2 400 bps M RMAX FH O, M CPU WAL 1/2 400 s B R E — 8, XML
HAMZ RS EE T R B, R L AR (R 45 B R 2 8 [ 25 AR

5. /0 B 5 EHIER TR ‘
VO #4655 EBLI IR T B R AR A MR .

5.8 FES. 2 A RIAET XFRMF R +
RAEHRERE RN, EREE V0 REHHE —ERHE | D

BRI SRR, T 0 8 PR R R 4 2, X 170 876 0

IR RN, SRR R KL I BL R BTN E.
B5.2iRMESRERETR, B —MHR(LFEnrg, 858 VORESELY

IR BHAR%) B EN V0O RES EHERE, XMEEl AR E RN EE
ARARKLSEOTENRGER KA TR

5.1.4 I/OEEFE5FNEREENIEH AR

VO &S EVRBRERN A S MiEk 7. BFERT XN BF P T EEFHES
frE 7 (DMA) \I/0 EE T KX /0 AL BHL T Ko AW EZ S 461 3 #4, Ja msor NE
5. L1 WEHTT AR, EIRRNNER O HRIERSHRENR.

1. BFAEATT R

BREEHTEH CPUBHBFEAKERN /0 REEFCHTFES AMEH VORES
ENZBEL . RAXFMHT LA ENMN VO BRELHRGEL, ZER VO ZEOANRE TR B
/0 W& B A &4 PR ZBHRIT , CPU @ X B AR 2 A I, AT A3 0 170 W& O ME R 1B . B
5.9 iR CPU WK — /0 W& RBUR S (FIan AN BW i — it R EEHFHERNTARE.
HATBRFREHE /0 & TIER, SR REHARSITHEFF. HE$ T H,CPU
IR V0 WA BEITHMN /0 A KRSEITER, AEH /O RERESRE, MALEN;
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EE8 /0 BEWSME REHIEN /0 0% E CPU, Fh CPUREEF, BE—1F—
AFHEE , E TR BRI 2 A5 B 4R, CPU X EH F B BT R o i

imﬁﬂﬁ

CPI%%?;?E% CPU—T/O &%

1

CPU i /O o
AR 1/0 % #~-CPU

M 1O BO ik :
—Ahzg)| CPI} /O ##—-CPU

!

”‘Eg\PE ,';i“_..%ﬁ CPU— 7

N E
Y
AT

E 59 BFEEAFAKRE

i 1/0 &ML, AL
e B—H,/0 REHZRE

R ;
A3 10 W&
2. BF PR : A
% CPU fERIE V0 RA G, AR RERBO RS X % |
B, RGBT B SRR, LR 0 RARERL A g
CPU % th 1 i KI5 A WAL I , 5006 A K427 CPU 9 T : |
(%, 510 RET XF AR,

B E AL, CPU f33h 1/0 % & R gk S AT IR 2 7,
5% K &85 BATEE G, CPU AL T 170 & 13EK, & B 5.10 BT R EE
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WTHAGREFE BEEPHRSER, SABEE N REIFEFR AL, SEMNE K+1 £35S
BETHIT. ATXMFREERF PR TET,. 8RR PR,
B5.11 RETRABFEDE RN VO B & 28R EANBFERRE,

——

CPU [} IO ®&| - CPU—T/O 3
SN CPU—LO #%&

CPUE VO | HETIER
R&BPRES 10 B4&—~CPU

s

M VO #D .
[ g;’U /0 % &—~CPU

!

”‘;{E@éﬁ CPU—~ 7

<>

Y

B5.11 BRI AR

HE A, CPU ] /0 W& RIEHS 5, AL T M3 F (kSR e ) , 24 10 R &
] CPU & & K5 ,CPU A M /0 O —1F4 CPU R EFHF (X RE I IITHEIRS BT
FERLET) o AR 170 B 89— B (— N EHE IR A 2 TR BUHE ) 1 oK 15 IR S AT, CPU RS 3
/0 B4, 4 /0 WEFHMES, — B 3UEWE /0 84 P WiERE,CPU BE Lk Wi RS
B, XA MR LR, 2B EREE,

AR BRFP P A /0 RAEITHEGN , CPU ALB 2B /0 REMBEFR, A
BT, M CPU RITRF 5 /0 B & otk & B FE A TR, XF 5 LM CPU 5 170 & 4%
ERTTANEFENIT ML, CPUMKRER T RAOFA, ES5.12(a) (D) ASRET



E5HE BABLRS 165

EF T CPU B AR
WaR SRR AT AR, CPU I 1/O B 0 AR AU 42 B8 £ 7 18 75 48 1 AE 7 B9 o B, T EL 72 2K
7 T i 06 700 4 o BT A 45 R L X T N AR AE 5.3 0 5.5 T R R A RIE

- CPU $J7 CPU 4T
cpu | BMTEFE | CPU BW%HIFER VO RERIE | WUTEIF
B 10 %% o X
10 B4 l VO R&HE% Rkt
(a) BFEEAHTR
HATIAT ’e‘ |ETJ&
CPU MATRATEEIF CPU HUTHATHF
CPU EAIIT RIS K ——
3 10 B4 | R
VO % |-—LO B, =10 K
CPU A-H R R 12T,
TH, 10 # &5 ENZBHEE
(b) Bk R
) —ANFFEUR I
CPU AT RATFLIF e cpu purmiriars
CPU IR A A S R ——
Rz 10 B DMA ik
LTI VO &S FHZMMER
(c) DMA A=
B 512 =fFRHE CPU THERFHE
3. DMA FX

ERBEHNTAEG T REAEN AN BEAS, RET CPURRKNA AR, HE
CPU 7E WA I H T i R JG AU L AT R M AR IR S BT FAN TR VO BRESE
TS B R AR 4 CPU N #REY — 8627 77 8%, X RIAE R3¢ CPU BRI #E. R 10
AEEEIES T IRE BN & CPU,AR4 , CPU RIS IR A R B4R XAl 3 — P 32 5, X sk th
BT EE K 85 AL DMA) B9 77 5o

fEDMA R P, EH5 V0 RGEZEAE —REFER, £4 ‘3 1/0 % £ 3045 BB, A
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VPRSP, 4 B DMA fi CPU [ &5 18] £77, CPU B 2% A4 5 H L% DMA,
3 H AL DMA [ R G 8 57 O 7 BUER I A o 9 B B ) — A O — N AR BB 39, B XU AE DMA
FR A7 0 91 67 BUR R s R R . T EL L #E DMA 55 AR IR B B, CPU i BB 4% 58 1 P 36 4
fE(REESR) . AT, SRFENMBF R BT ML, DMA 70— S #E T CPU %
BRRE,

Bl 5. 12(c) " E T DMA JyU#) CPU SR, MR, KA DMA A6, B ERmu E i
DMA LB, A XK DMA J7sUB 4 A8 7 5. 6 WA,

5.2 I/Oi&4%

5.2.1 #fik

R AL TR AR A MR T AL, BR AL KA B TR 10 B4 AN IR A
BB A MRS SRR WA A AT N R R A — R RER
BXHY .

FEE T EALEA MR 1/0 RAE I EILRG A AR R E LA R R G
B ok B Ll TR o R R o LI S ML R 0 S WL #1620 A T R L R 19 170
HFHEAR MBRL L0 BEMHO LB REMH LTS BROIBIRS 1O
R E SHAL BB AR, A E L MR BT, M 5 2R S 10 80% £ 45,

/O B4 B ALBUE % 7T I 5. 13 2 ELRAE 14 (055 R HE R

B 5. 13 by s 4 4 o 2 R 400 10 B B
EE AR 10 R mmnns e RE, 4. [ |
LB RO SR L0 RET X, M 10 BEN | ¢¢§<;>§@—»mx‘i
RORGSHRBCTOL B B R TR R X, AT | |

X LRSS UL LTI £F 13T L TR =
/0 B 9 T ARSI, SRR 1O B de— i i it 1 e

N EBUBR, BT 5 00 B B 5. 3 H b 313 VOREmEE
e

/O EH/HKREA 4 0=,

(1) AN H A& _

ERLHBIER SRR B RAEE M E, 88 A 1B T 80 5135 B 5 3% mm
AR R, R B FER RN BB GBS RIR%E, B2, A—RkEkite
HUAYAL BRES RS R ARSI A (5 B 3T EPHL . Bn 88 2 BIY GBS 4 %,
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(2) HHENE RS

ARFAMBEMTENNARGEE HESRBRR FTHEERERK. FHERESHETHEN
TRYLAG MBI Ea , R bR B

(3) Pl -HLEfERE

ERARZA—-GHEINSHMATBENRSHERRAZ MR REFEFORE, B, w
G 18] AT R A R S R AT S, B AT AT U@ A R A R 2% (Modem) 5E . AR ALSC
S Tolk 4250, ATl i D/A A/D Bk &R T M. HENSIHE YL H A R ST A] 8 i &
WA LB MR R,

#5.1 50 TBAUK AB 170 e 4 R A& o

*51 EHNILOERE

L)

#®

33
L B AR & (RS ERAR IREER R L)
A B R A B & (BB M AR
® KM LR
# K F AR
EHENFEARE
i BR&H(ES NFE AR ER)
H FTERBE & (R B R ATENHL BOL T EDHL B BRATENHL)
w LR PR REX)
% HE
L g (A + BARa)
WF BB &
A/D D/A ik &
£4 3304
FE AL A/ (R R )

AV EENBANKE B &, I A SRS ME R & meh FEARRGREARAY
BE, XHAMBIEE. XTHERSCEL 4 ENHAL, AR - PLERFRREEE THEIK

#®UIRE PR,

5.2.2 HANi&#&

WARBTBMARF BEARMEGSFUE. SLAALEAN , EES B REKH,
PAGE A 2 FB IE S AR SE IR . AT LIRS W SRR AN RETHA. BRTCH



168 28 HWENREENEHLHEH

LLSTHLIA & E A

1. g

A PR M AR o T DU LB RO, SR LT 6 E B A S R
B, mE S HE |

A% th— 41 HE B AR P K B BB T 6L, I 5. 14 BFR o BREE E MO FRER A
W BERPIA . PR T BRI — SRR SR B S AR R P B A (1
IR G LI B R B S MO R R R TR AR MR AR AR,

%%@ %?M
10000
O OO0
[
7 ]
TR, BTE. BHESE SerbRiglsE B hes

B 514 HEVBRMETER

HEMAGERIHUT 3B,

@® ®F -1,

@ BEHHE TR,

@ b BE R ASCIL 15 (S WM 5A) , it LB,

PR A TRAEN , FAE T R — N0 HEA SR T EER L,

e B BE R R AR SR AR T M B AR 0 R AR AL, 6 o T A o BR TS RN L A 4 B A ME—
WIER ., RTHETHM, TELL8 x8 5 K, U WA 5 4 4 it B 28 1k 2 Qn el 3 5 wof 38 A 44 6
Sk R B HE B BT X N K ASCIT B3  , FEREan & 5. 15 s,

B 5. 15 i 6 iR 2 WA A — iR R, FEHAKT WAMKEE T
BBRERTRTRE#T, —BRBEAREREET, e A& — MR ™ — 1K
WES . HEES—JE B R R, B AR R, e B RS i (A 5 BT iR R A 7 B A
S0, %8 BT AE S R 77 6% 2% (ROM) A9 % A stk , 1M 322 b ik H #9728 B O B # 42 #9 ASCIT 5,
AR DS S TR M N BB B & N4 B9 ASCIT B, 53 — J5 T , I ok o 22 v W7 97 oK ok % 28
6] CPU & Frlri&sR , CPU W i iERIG EH AT B RS BT, £ P RS BFHITER S, CPU
A RATIEARE A BB B R B9 ROM ik o i P8 25, BB 52 48 % B B9 ASCIT 5 3% A CPU

Ry
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6 11
o ROM || CPU
1 CS
Al |+
g R I;
% TIIIIITTL i A
] i
- pIad
| |iF
8x 8 Efk M
ME:;
|$ﬁ|
]
T iER]
K

B S 15 HUBETF B &% B0 gn 5 4 A RO A

g1, CPU M AR A BERT #F R it ROM WA A (RS, T B & — B BB 5 , XAl FOR B+
Wi SR b R A% P EOBR 30 6 AT BRI R H

FAB AR E BT ORI RO A, xR AR RNEG—ETH
HEMIEF R AR ENAE, ARG H CPUKBNEBRS A RBEFHRMENHRGER. X
ROk R HE S LR .

e AR TR 2 B M U 3, B B R R B o O T B AT B, 7E B A 4 ) PR B R
B TR BE A I B e L BUR UK B AR , DA A 280 T B R 6 B B BT o BR A SR

A,k T B R AT SR TR A AR TS (MR 5C) SR IRAE R B A HER 1

BEE R ER B BEARNER, HERBETHASH AT RBRBEE DT, W Intel 8279
R mA AR/ BAREDS R AP A B B SEFRCHBT F RS A, In IBM PC 1
BANEA Intel 8048 M HL, E MR MBATAMN BALN HHRER AFEL ARBNE
WL RS EHLZ B EAE FERS .

2. RAR

AR (Mouse) & — M FRHAMEMBEL, BT EEE - RKE SR OME, SINEAABE
B OB 4 R BUPT o PR A B IR — R R DU, BRI R R — M Rk, SRADR R R
W AR EEEREE S, BR S 4 N I e AL AR Ak, AT INAR B R AR 4 AT T B AR L RS B
BARAMBEAHERTROF O, H—MELEARR, ERES—REWHR DT ROR T &8



170 ¥F2E HENRENEGES

SRR A B P o 2235 7 BB TR B0 10 3% 3 6% e 28 T DL S A 4 25000 30 B, TR B ol %% 38 TG 3R BT
BT B, R BT AL AR TS i AT BRI — R S B AR . WL B4R AT DA F 9
70 6V B ST b B fE A R LT b RO IR B 4 R BRI B A BRI, BUE SR BRI SRR

3. MR

f 55— T 1 B T B A IR O SE N B4 o B A R TR, M R K BT
IS FRBRE HA R TR RS B FI A AR R R

MR SR BRR MR EEE N RS
B 497 R P ML A o 7 A2 T D o 48 2 X R T, JL T B
0.000 1 Z~F , a1l 5. 16 frin,

S R B R A SRS R R — Ry PR
B mEREE LSRR (LR &R S B ) B,
33K R 4 ok e L K/ SR 8 A AU FE B0 « A y AR AR R

AR R R B R RE LM — RS A SRR S L
., M R E R, SRR T AR A, 7R A
N EIFREE 4 N L RS AR 4 AN R/ T B o B 1
i,

AR P R B th — B U A B AR AT TE LA « Ry BT I B — R SR
3 P B S — 2 BT A  ARER R — MR RS 5 MHz U R 5 B4 R U IRk
S b M A TR B MR A AR B R A4 . U TR R B £
BB B TR, A B R AR, B AT RIBCE R « Ry B AR ER AL

T IR , ] — ol i 3 ot SR B T S 8 AT SR B R AR T
CPU X I 1 AL 0 5, ph 8 R T B PP f0 R B, o T 0 BB SR D, B0 A, 45 26 Mt I 0 R
B RHE RS A . B, AR A B, 3 TR T R, E TR B S. A
SR 2 B O O B O 0 B A L AR AT T L L5 R R LI
W, B, E S T UL B A 15 B A R A . TR UL R B R L RE,
KRB BEELNEN, E— TS RERRE.

4. HAbEABRE

W EEN BRI RO A RS A CEE R CF I A& D EN

(1) %

6% (Light Pen) B SME 5 80 B ML, Sk 3 A — 1 B8 R4, BRI AMDOE R R — Pt
B JCEMERASSER T E IS AR b, 6% KB A e, ST I LN, TR
WOEE AR B R R X, HE SRR AR S, T ORI BB 8, TR
b SR R, 2 (oA 0 22 I e

(2) W% SHEER

I 4 ( Stylus ) [FVRE Hy B4R , (EL 6 701 B 4 PRI T 48 ( Tablet) B PR . 4 0 4 43 fo 0 P61 0 A0 I 10 35—

CREE SRR
N

FYIR

B 5.16 AL BE AR IR
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(BB I 7E EIEAR b OB AR RS B S B AL, B B FEAR b RORE B T LA L
B, ERRMEENR B RORARS, TEATHALRES ., HERWERERL,
EERERK W ERR S, WA TRE,

BTG AR 2 —Fh 40 A/D B Has, UM BT R, Sinmil Ry kA aEA mEA
Fil % o 2 P LA

B2 5 B R AL X AR bR T BUbE R A R AR AR

(3) EgHEmARE

BB 1 B4 A B4 RS HL (Camera ) , & B8 BLBUE T 3 AEFT 3R 5T 1O A A KU A
HHYK, BT RALE 2 RUBCT BB A HEH U

H R PR B T R SRR A R L, AT i e BRI AR G0 IR SRTE R LR R
B R AOILE S S 2 E R B AR B, ERERTFREY ERERER
o EIE MR A B LR QR A B A BT ALA T RSB A L B
RIS CCD( MR 280 ) AP SCH 41X ( Scanner) BRI UM EHLE AT HENL. EFH —F % A
(ML B, LT SR 4E b A MR B R RO T BRI AL,

5.2.3 #HHE&

1. BREH

(1) #EiR

PATT S iR R i AL RS B R &N B RIS . ERNMARST MANERRE. B
FREMEEL B EREERSY, A R4 (Cathode Ray Tube, CRT) 7R 2% ¥ Ak /5 85
(Liquid Crystal Display, LCD) %2 F Bk 4 (PD) & K B AN A HF R EREH B 8RS
FIEE BRE, B R EEAE S E R RS RAR(XREAR AR MERHANN &
S SRR A/ R, BT DE AR D E R EN, KA B RS EREE)
B, 76 CRT R 38 R FH 7 AR R, B 43 7 4 41 446 A Bl DL 1 B b 5 3 0 B RO I] L X
A4 R R AR BRI BN A

CRT RHSMAR ZM B R84, M EAEH B RS, XAEIEE EEBRHE.
CRT B— MR SH 0 A B2 3844, f L T 0L IR R e B A A, IR 5. 17 BT

AR AL FE AT 22 DA M) % S — PR s M AR ) (B8 PR AR (R AR ) FIE =
B, MAT IS DAL ST AT & ot T, B T 00 R B R R R S B S A AR R . R T A
BT R T, 765 S PR ARTE B E A0 A [ s AR, 5 M TSR AT B Bt R B K
S b RIS S TR A 2, R B R T R TR A0 o B o T R L SR B
SR R R, TR R RS H T, TESOLR MR RO E P AN, B XA
LA A& b B B £ 0F BDE A IER

Tfa CRT (A 5 4 6 CRT A9 F R ML, REXM 6 CRT WS, EH A3 MHETREA
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Eexd  ®Wolko

El 517 CRTEWHRER

SRR TR, 2 ML, AR AL AR I SR S R, B Sk R Y R R
GEE.

CRT X HR T ADRIER BN AR KERS, LB FHFBAREN CRT A 12 FF 14 %
PR B B BN 8 CRT A 15 385,17 361 19 3%, BATE M B T 21 - AR
# CRT,

PRI EFHZ CRT M B AR, PRI BN E RN GRS,
SRR, BREER . KESRRELTRGRSMANERNEE EROERBPEEEN
HERHEH

CRT &6 B AL R L FHERE TR AN, KRR E R R4l 20, 3T
fENRBEE 2R E W BE ,  FORULAEER LB AR Wit T AR R B, X Mt
PRl o 0 A 4 U OB A BB AR, — MR B R K 30 /AP EE, AR BER & I FI IR
Fho TESN B, 38 H AR A e LA o, SR B 50 W (Frame) EI{R

AT AW R , 20 24 I 5 [ AR DR 7 TE A A 45 1, 00 77 0 25 R 0 ol % 77 2%, XURRbi 77
T4 BRI 3% (VRAM) . RIBT AR AR RGOS PR RAKE SRRE. RS,
REFREE FENRFAERTERBA . G0, 53 PERA 512 xS12 B R, KT S % H 256
R ER JERIB A 48 A B 7515 512 x 512 x 8 b, Bl K 256 KB, Bt 5b, il 7 £7 % 2% 44 77 BUA 41
DAVIIES YRR S Y T

R ERERERAEMEAM TR, FEEME M, BB T RAER R B LM
dia g EMEH AN EETUFEH, T BT ABMRTAMBR, — & CRTEHRAS
HL LA (R A B 17 14, B — U R e &5 B8 (Fh 135 SR BATAR) MEBHH (1 0.2 4.6
FHBUTAR) , — IR BT 625 17, WA PO MMES & Hi#ll 312.5 17, HGWFREH
WIBET, FAHEES, ZEHET, B EBR 50 .,

(2) FH B
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FHRBRBETENRAPRELANB R RE, E#E ¥ A CRT =4 88~ 8% (CRT) 4
BLES 18 RETEREBEER,

* BIRIAES FRERLER
*ILC:ﬂ BB ram 1 Rom

W E
gy ] CRT #4158 ’

E518 FHEFBEEER

1) BRF#ESE (R4 ) VRAM

BAREMEBS KB RFEAN ASCI S, KARSERRER SN TFRAMEAE X MR
Jt ERE /R 80 B x25 17 =2 000 ™47, W BRSO A B 2 000 x 8 (FRF A 7 £, N
100, B FRFEF R ITH L 5 F R TOLR 8L E —— X0, BB 7R 77 i 4% 5 o0
M st hE Y 5 B o b AT N B A AT N B BT B R 8 00 B X .

2) FRERALS

BTG 5E b7 75 i 6 s LA, 1 B A 4% h A7 O R ASCIL A%, Rt , i 250 — A~ 3
HREH A ASCHT FHF M N —4 5 x7 B 7 x9 BOL SRS B . BA X 28 #1581 314
HAFRRER, ERTE—1 ROM, B 5.19 B — DXL 7 x 9 5 58 B 807 15 & A4 2 JR 3
R,

‘ ASC‘IIBI—]J *
| 5k %55 |
7
H
i P
# |4 s
k | ut ] 2T
BT & ] e
a ™ - oo
5 ROM, |ROM,  [ROM,
% o0 %
2 B[ mnsnans :
i I I :
S -mumpuwes i
ee/eeie |9

B 5.19 XA 7 =9 tRERNTFHEERFER
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B ROM, (IS BRSEMEE RN FRAMEER HIM BER T AFFMi=1-~
97, £~ ROM, 3t 9 AN #8IT (KR 9 47) , BRI T EHR 7 fobARE. MeC"# 9 18T
O R AEAE B 9 £H ¢ AUV ES 4> B % 0111110, 1000001 , 1000000 , 1000000 , 1000000 , 1000000
1000000 .1000001 0111110 (& 17 XF 25 4, , “O" ST REME &) o FAE LR TR, B /R F 55
i i ASCII #5465 ROM Wy Az bk (3 ekt ) , i ROM AYIK A7 ik (474 ik ) 5k B CRT 42
SS9 OB Mt e bt 3T 4088 . ROM AU i 3R AT MNB BB AL F A5, RS TE S FE R B2 6 T, B iz 4
HIERMBES /ER CRT MR EEHGES . BRSBEKTFRL EERP (CRA CRT #H8%)
MUMPES CREFRFRER) WILFEERT , 8 500 st 3617 5 55 BT, 96 68 B 7% 18 2 A 1
R FRFER

3) CRT #=#%%

CRT BHI B BEHMRER SR, E Ik B CPU WEEMERE S, a8 L UiH B
AR RS Bt R IF R FRF & A AR B e otk , R BER S CRT BT E MK FRISNEEHRLES
&, ZHHHERESEEENERENFHNS DB BH(FERFT) F(Tx9 5B .
FHAT OEMHT) B S S HESOT B Bk, B R FEEE SOTEE T EEs OK Pk it 4
) AT B O bk T ES ) T BER (FE E AR ERER ) | X T AS R SR B R A8 )
B E BAT B HE ZE BRI RIE B R ] DAY % R AR AR 0 U5 ] MR R R R B

AT BB IERENFHRI LS HENERE 7 MBS, AR E - O aERB, 4
8 AN A, BT EER M 8 TR T 8 N A R I A AL, FIT RS AR R R L&
HHFH ESHEERONFE, FRIREFHNRERK, F5H 5 MFHAE, B Eu
[ 49 T4 BBt B) (S BRI R R S R ) TR 22, o 20 AN R FAFRY B, 3t 80 + 10 +20 = 110,
W3 83T 110 SRR, F a7t Bt AT BEs AR R BN F (T x9 AWM 9 17
St AN EHET B 3 TR, B3t 9 +3 = 12, BIAT B0 2e i 12 19, 3F i HE Boas
i, R B ARICRERFNANHR FRER 2S5 H BEEINFFLTAES —H, N
26 HE, BDHE $oag 10 26 HE R — MY

FH RS RO T SR T A KOE I ), HET B B T G 0 R D ) R X B A T )
MREESHE CRT 19 « fl y RFLLHE , Fr] A BiRBEEMBHITERHER,

EREENE, CRTHE#TRAR -1 FR - FROBAH, 2GRN —HFE /AP
BFEANA—THTEMN, FEREE, fl, EHFER R WELCOME, H /R K P& : e\ B8R
TFRERS i W 2/ R EFERRER N FRRESPHBEL W E/HNE TR
R, FERFLERB W ERFE—THT MEARE ;BN B RFMHES TIERE“E" P/
FREER, GER“E"EFHE—TT ISR HABE-ANFRE"RNE—-177 MK
ARBERREE, BEATENFEFSENE 77 M RERBNEE - ARZHEENFH
M2 9 b SRR e, R E L8 /R WELCOME F£f,

(3) B Bnds

B SRR R (HLMMME) Jm CF i Al ) 486 B ms07 K BRI R R i &,
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FAEE RS LB AL e AR BRE LR E=REE LN HEE) EREBR(H—
DMZREE G N Z RS EER) BURE(EEN RN T RESE—E) ¥
(ZHE) BaEN MARZ A BN RRELE OREYRREER LA 2 8) F8RE,
FEATIHEHH BT (CAD) AT B LA By & (CAM) , IR % RAL A . R LR R
FRAE R R B R S 1 BT O

B B 4% 20 B 4 DL Rs R B

FH CRT BoRa8 7 ABIE A MM I —MEBILEAEE, 7 —MEa k.

BEHLA B B AE RE AL B A, o 7 3R A B B 78 AR B 7R 4K 1 11 1 0 i AR AR L, AT R
BHIZFBYOA A R BT S M/ ERBENABORBERN, XERPILBERNRE , BOX T
FEXFRRREE ., SHEMEXN SR SEYEYLE S ERE B RS, ot d BE SR 2% E
Fout, & M BNRERER .

55 A X B B B R B R R e I RO B RS . BN RIEXMM TRE LEHE MR
RERBFMERG ST e M, 3 B X QR R AR CRT WKE, LIEEH FE
FRENRE, AR ANHSREATR, FRERERR. BS5.20 7E T UM #E
BN aRBE A ESAER

== @ 157
ol e 7l
B s DDA m%%%

B 5.20 AMBAWEYERRNEGEHER

Bl 5.20 5 R T Br R A7 R R AR TT B L3 5K 19 B 7R SO A B $24E A 4, 40 LT B JR) 36 A
KFE® e WA ERUKEFEMRERS ., XEREEEABRLEHHETER. MFFESTE
B—EENEREE. E5RF LHBRE——X . B0, RENSBEERN 1024 x1 024 8
B HBRIRE S 256 %, MR A5 MBEEA 1024 x1 024 M ET, BN HETHFR R 8
fii. A WRIFAHESNARES PR IKERE K.

& 5.20 g1/ DDA ( Digital Difference Analyses) JE¥FE 23/ 47 8%, © e84 Bon X T R B
AR, B — R 58 B PR IE A A 30 14, BE S AR 48 BoR SUF 4 Mt R S AL I AR AR B, AR N E £
B MR EEFEEROME. HHAEHNEBEBEARNTFEESATER . A X THRFEARE
OB BT B AR BT AEAE 28 L R4 DDA SR 55 W E 6] Ak B R E K.

AMEH B RBRAEANER, KERRE, 6 HEE, BREREIBN TR, Bk s &2
AT LA VA B BR80T L BH R RO R B T RE



176 F28 HHENRENEHEH

(4) EE5RE

BT B 2R BT R M T 2 B LR — R BT R R T LR R L
R HOURR £ R BB LR

P {4 5 7 28 T 57 10 BER (HDE IR E G R 2 I AR B T I R ) S Ok A L
WU IR . R R 2R A0 B HLAL RS B0 PR (RO B MR LA T R
BT MR, 8 AR R, B4 R R 256 X256 RE T 512 x512 R E Wil 5 EE 2
RS, HLA R ATIA 1 024 x 1 024 8K, R S AT 35 64 7 256 %

% 5 SR T BEAEAE A H B ML A B84 72 R R B0 E B R A, R B KT e BT 1
AR AR ARG SRS E GBI R A,

o T HEE M T JEE 00 1 O X B B IR SR

o BICHAR TERBAEIEEh B MEEA 2 048 JIEHE(E , T A P HR FL BB 4 BRI 40 4L,
A1 2 048 Z e FE—AN/NBT T, 3053 B 116 FBI A0 10 J 6 SR BB 5 2 A6 B 64 48 R R I
SR AT DA 52 3 B 35 1 R A TS B R K

o HEGMMEE. ERGRREARERAY IR, FHEEREA, Wbl hE e
A ER— R R IR B A IR AR AN R A LUK E B E TRER,
D € A AT LA Hy 0 S AR A e £, 00, 9L K 1 R e A8 6, 08 400 ) R E 2
PR 5, H - b R T A R 2

WA B R 7 285 AT LA AL T B, fn AR MK (4 2 4.8 LK) JE R A BB E R
HGR%,

B521 nET—MARNEREREREER,

|
2| L] | e -{ ap H—{mmlq

B S5.21 fMARNERERSREERER

B 1R BN 2% R BN B E LR R BT R, R IR AT E AL SE L, B AR A
MATATAb . Hh 170 8:00 RIB A6 28 \A/D \D/A #5354 LA T A — F0 4, FR 0 ML A7 A
1% ( Video Digitizer ) B ] {55 A 14 il 4R ( fE AR LR AR ) , HLZh BB R S B SR W MLBAR 5 5 B LY K
T2 A, TR G AR B, & A/D BEA T BIF AR
(BT BA, GBI AT ERAL BB 1E . HRAEJT B0 45 R 2% BRI HT 47 28, L& D/A
A LR B4 Y, ol PR 5 (Monitor) B 7R o WEMR &R R R MBS A XM BR
W BB AR AF . L AT B ZE M LA MU A, LA & . — BUE AT LG E —

B



i

BS5HE BARHERSZ 177

B R AR A WS A8 AR R — N BB AL TR S

(5) IBM PC RS AU+ AL B br

IBM PC ZFMAHBHNEENERREARKRE, ~LREABRRE, ATFA/ER ;
B R —REREHAERRE ATEABREXAERERER . XBNN LA BRI, |

1) MDA ( Monochrome Display Adapter) 5 #E |

MDA R GEFHB/RRE, RA 9 x14 SFEMFERE D, HREB/R 80 51,25 17745, X b 7
PR K 720 x350 4 E ., MDA R ARIE R,

2) CGA( Color Graphics Adapter) ¥x#

CCA REGRK/ 7B nindE, I RAFHHNELAMER T, EFHFIAT, FHH
O 8 x8 S, i F A BRI MDA, (HERFHERTEESE, EREIAT, THUER
640 x 200 W b i {4 5 320 x 200 PO A B A 1 | .

3) EGA(Enhanced Graphics Adapter) §5 #E

EGA $R#ESE R T MDA 1 CGA BN B RMREMML S, A TR, HFERFO A8 x14 &
B, FH B RRBMT CCA Mi#kiE MDA, BB R TrPER 640 x350 R, H 16 HE€, ¥
&M R BT CCA, HH AR CGA #1 MDA i & fh B Jr =,

4) VGA(Video Graphics Array) f5

VCA FRMEEFH AT, FAB LN 9 x 16 S, EEB R T4 HER 640 x 480 B K,
16 B, B 320 X200 R % 256 FEIE 1A 720 x 400 {4 F ML AR |

EERBRFEAE TRKRERE, SRR VGA, I SVGA(Super VGA) AR, 23 BEF Jy 800 x
600 {2 % .16 M (4415 E 4 L) . XGA(Extended Graphics Array) Y #F 1 024 x 768 1§ & i 4 ¥¢
# 256 PG (FREK 8 i), B 640 x480 REM PR (BHRE 16 i, WARFHE) . XGA -2
WX H 1024 x 768 BB R PR (FE €A, BRI M 1360 x1 024 BRI HR(BER
47,16 FEIE A% ) . SXGA(Super XCGA) Ar PR3k 1280 x1 024 R E , B MEREA 32 U fw
(#f8), UXGA(Ultra XGA) 2} BEHE 5 1600 x1 200 1R, BMRE 2 RN (FR),

BOREIDA T EHLIF A AT B R P 16: 98 XGA #8 R, XK WXGA(Wide XGA) i
AL HATHER K 1280 x 720 15 %, T WUXGA( Wide Ultra XGA) fr & —F 2 BEZE R 1 920 x
1200 5% SR 16010 B UXGA #3X X PO L AE B 84 15 38~H A 17 KT e AT B
R RAT o

2. FTEIR A&

TTEN B4 AT B LB T 45 B i B A R B R R BIR R R — R RS DI UL & . ML
T.ERBERBELNGEERXERPAEN, WNEAR TEENRE,

(1) 4TERR A& I 73 26

FTEN R R R R FIR BRI 0Tk

WENFRER S A HITRAAERITRAB AL, 74T AL F) A PR 3 A 68 B DL
5 AU T T EDFAY, AR AR A AR BV R IR R EER . RITA
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TTERHL L5 18 AT ERAL A s [ AT AT ERBL B b o 38 T 3T ENHL B A 7 45 2 B0 T WL A 0 R T
£ BN TR BATE R S ERIE SR %, B ARk . REEITEIL
MFRFRAMESW, EF AWM E G R, B HEEEE . dTUTEPUR S,
B Ot R SR M ERN (L2 05 R BRI AF , W BOLIT DAL E L AT EDPL WS BRATENHLAE , B T B
PR, RFE G, BN BB LU TS S, (B4 A U BB, AT IR 45 75 % T AROR AT 4T ED

HITAET o, B BITITELRAT AT LA # . AT E R B FITE, 5 & BBTIT A, 15
AATEHLEL SR AT T ER L JE 1R

BEoh, 35 FTENER A9 B B BT 2 SEAT AT ERMLANAR AT FTEDAIL , i A R o o 18 4% LS/ TRV AT ED AL,
A ARMRFHREAITEHNE,

(2) R ITEIHL

REHAITEONERE R RN EEBR MR TR EAZIRG B 5 LR FTE,
BATFTEPREAME B, B B AT &) 2 —FITE R &, —BREME /NHREY P EEA X
RITEIHL,

RS KATENHLI BN 7 JRER R iy $TED ST (ST ) BNl o xm D AR RA R FRBEE . S8
Z BE FEERRBG, AXFRAEERRMAS x7.7x7.7x9.9 x9 JLFH, BF 8 5 Bk A
16 x 16 .24 x24 32 x32 148 x48 LF, & 5.22 £ 7 x9 mEFAFRITTEIE A FITE KRB .

TTERRFPRMA B ESITEHIRSH R, H 7 5.9 4, AW 14(2 x7) 5 5WF 24 (2 x
12) 8t FTEIKEEAEFRRLE R AHmB. B5.22 F8 7 WM, HNEEF MK T A,
BT Z UMK RE X 7 RZEH—E R E B KI5 1 4% 5 B BB Bk THTEn K B 3 i
B, MTHEEE XX R RNE EEEREHN . FHOERERRFHPEIFELENA
I BH . I, TR E,EITEHE 201 ~7 A, BITHHE 468 FIHF 1,47 =
ROBRIEITH 10508 1.7 WA G W SR EF AT IR aKE, ST — D F/RE, S 3 5 (%
11.0.1 30) 1 N E] R

\@X

2% 0123456789101
o_
: OO OO
O0—0O0—0—0—
o
)] "
013~}
(a) #TEDK (b) REERRITENRER

B 5.22  #FRITENL MITERE A Bom BE
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FRERATENHLHFTEN 3k KB HLAG G 4R DL A | 7 AL A4 R I A 422 o6 PR B AR, N 5. 23
Bi7m o

T | ek | |
Jwi|alll # | [owe] |
nhrgln| || 2| [Cesnw |

| b | |
st — i

(a) $HFAITEHLAHIIER

B FRRAER - N
A e e
i f ] —
1{5; e B e I L
i
e L E—
#* ThAEHD $TEN
| |5 B i 2% L EE 3 e
% 1 A I A
BB

(b) 4FRITEHLE B HE
® 5.23 4R ITERHLAYH B

FTEDHLEE CPU J3 80 , 26 B AR AT e I 88 155 8 F , Zh BE 5 340 3 ris B OF 8 B i M = L3 SR B9
BT ED 7 45 97 75 A0S (ASCIL A1) o B S8 W 10 7 44 2 41 B0 37 AP B8 2 1 ) D RE G (40 [ 2% £t
17 RTT%) S RATEN A0, WX EE 8, AR R A2 R W b 7 R HITh sk
B, UV HT BN 0 2845 1R 3 O IR B ATEDIRAS o ITENR B S5 08 ShAT BN 3 38 R FE BRI T,
MR b A7 i 2% Hh % A T T DS RFAD , B LUICF RR RS AF O 749 K A 4% ROM R St ik B85, A o 3 o)
R 775 AR B (A R A R T ASCI BB B BTN F R M AR R) « RIBESIR L
BoR B aS P A R — 5 A A R R 1R B E AT ED IRl v B, SRSl R R B0 A R R
SPHEATATED . WATEN—F), BE ME M FE R R BB —FIBE S, ERITENSE iR G — 51, B Bl n xm
HET, YT F AT R aSURITTEN SR A7 N A B 2 TR 9T B 58 SR i, 4R 2R iR ] 2 g
&, ) LR B, 3 KA EDHT 0 B0 :

&l 5.23(a) A AR HLA 2 5 L HLIR B BTN E — 1T 74, IR R B RGE K. B HIAE
RS OKE, mAEBRNER. WES5.22(a) Fin, M EHEOH B, 5@ EFE 4
b PR AT R RS o, ABUE R TR B e S (T B R

B0 S FEH ST ERPL IR ER A — ML B AL B S R P AE R R R RE S SE A AR T
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EMES -

EEA AR RITEHLR B AT AR AT ENHL, ITENE R B 100 N F R £/ EMBIHE
MRFKS ERMA. ERE FHEBATENLRSES, WREITEHEE, 8% RETRETEL,
TR Z AT HE R — AT, BR A — R DR R PR L, SR & — 1 R r gk
REh, TENEMUBAR T WAL S, BB — WEH —fTE A HRBARGEB S i, E XK
PUK KB 3 — A EN S IR BE , b B R B R BI AT T BN il — A7 F4F . B0, 44 £F 17 AT ED, MK F
F7 S HES 44 ARFTED G, BARST A TTIT BN 3 P AF ATENAT BN 44 x3 = 132 57 4%, IR E
WA R ITENPIA T4, AT R H 66 £H 454

(3) BOLITERHL

BOGITENHUR A T BOEEARAMBARA , i FENED T RELS  AZFMHTRIRG P EX
Ao BOCITENPLE TAEREINAE 5. 24 FiR .

=i :Zt%

B 5.24 BOBITENHLEEAE A

BOETEBEBOL A RS B FIRMAS TR AESIE D EHRILR AR, EOE
) 25 e 0 E T B AL e B T R T AR B AR R S s T K A R DR T A e B B
PR F AR R E S SOt AWM R R RO R BOLR , ZR R X TR E 50056, 6
it AR 1 SR SR, R O SROX 8B ) 18 gt i O Bk AT Rl ) (R L T AR 9 BOLERE R
FRAREMECEEG, B LIRE — 2R OCBUR RO A R, B A N, SOt L
FROATR, BOLBERBHOCHM A, ETERBE R, R RTY TIH— 20, A
e B RN B 3R T M R OE , SR R A R AR O LR, R B OL Y IR T AR B S HL B Y
A XBB R T R, BEERKE RS, HET R E R R EN B RRE,
574y (LhF L REA FRAE RN XE) WM Bk, ZB B HHEN, SHEENFHER
DX 0T B4R B s i, Pl 4R B 5 TR A B 1 ) e L LA, DU ST B A RO B SR R B KT B X
MBS HEE AR, BT EYREMARM KA KRR B FEE RS
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WA RN SUEERESE LR, 2 REERABR 2 WER, RAFEE LET
HOBEE BIE HE ERE—-RIdE.

S FT ENBLET LA 6 R 3% 58 46 9K 4T B0, % i B BE L — R AU 3% 10 000 A7/43 (TR 9 T 38
70 000 17/4%) , EP 7 B BLAF , 338 0Ok 3T EP ML &% BN 52 43 8 7T 5K 300 dpi (432 300 4~ 40) B
400 dpi, FHFH I LS, B ITEHER EE R EHFE HFANFEFH

BRI G AEE N R E, RETA LN, M A IR ME g 2K, ¥
B ATRATE LR B BB T . TR IR 4 09 DU 50 b i th 1) TUR (Pages Per
Minute, PPM ) 1R o 75 30 300G FT ERBLAG 3 76 100 ppm LA L, 3 4 30 ~ 60 ppm, B 1 EE
F AR EHLR S, RO FTEPLAY S 10 ~20 ppm 3 10 ppm LT, EBHAFAHRER
L REM LT HERG

(4) BERITEHIN

I BB T B L AT 3R 4T ST ED AL, BR o D R AR K WA B B ATEOAR B HORFIAL
g S AWE S ALK A ITE, WEHBURT AN HOR AR TR 5 L ORI T
SEATENHL, 1 4 M S5 5 1 et AT ERBILAR 24, DR, AR B2 A

B 5. 25 (a) 2 — i i 67 45 ) 20 BT ENHL AR SRR 1, SR T Ay TSk TR e A R BROK BB T
30 15 50 3R 495 B AR 7 B 4% o) e B A AL o

U B Sk 5 1 S L A 5 5 AR 5 o o R £ Sk R 1 L — R A — RN R SR AT
K o K T T A P R AR b R, AL R R KN TR R AR R PR
BT A AR R S S A BT A AR ERIR, T AR BT s R AN R
W, RS, B AR RS R R Rk, R B R TR B B RA
T AR R, D PR BB ME R PR RS . A B B b A A R (X R
s AR AL T A A ), TUAR VL R R FE R, TE (R L PR R AR R AT A B R 1R

I d>$%m%m
NG E

LR Zpaul
(a) EDRIRE (b) FRERLRE

B 5.25 7 45 ol SRBE AR AT Ep WL IR R AE
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V) B e e AR, SR SK AR X TR R AR 0 B SR SE UM ) R 3% . D 5.25(b) RE T H 2%
HES )7 sAREA R B8R 38 3 B an I b BT R BT IR , T L A R B SR E— A
BTER MFRAREBRCEEBAR - E— N HOER. XS5ABERITONNFREE
KA LR T A RER, 05 RITH— M EFRAERAFN (S LA S.22),

WEERITENHLIAR A AR S B, Qe S 45 ) B ik 2 UM BB AT ED AL BAL N ME BATENHLIA R LA 4
ek B BT R FTENHL (4N H A< EPSON 42 7] ) TSQ ~ 4800 B B ITENHLA 48 Dk ) %, 7 A i

(5) JLFPITEPALEY HoER

LEN B =FAITEINEREE — N FRHRER, NN SRS T REEE TR
SRR AR B R X 2 5 B (R B R X R o s 4T AT ENALAY 7 7 A M R T 4 4T Ep
TSR Bl B s BB AT EDALA TR AR K o 5 5 R T R O R s BE R AT ENHLI A A R B
il B BB BT

WA, RS AT ENHLR T T H AT EIHL, 7T LA FHTED , (8] LABATHT 6 s BB EN L R
BEZRFATED s WOLTTENYLUR T RM R &, JS AR B Taed 4T RATE L,

AFRFRAITEIPE RN EZIEKR AP ATRERARATEARER, EXROFEHEES
K & al s HBOEITENDL R A R R B R XA R AR B 0L, TR B 8
17 R R AT L ZOR A S A 15 B RAR K, BBE SO, R e A7 2 7 ED WL /80 S % 4T B L

5.2.4 HI/Oi&&H

HREIK VO REDPE - KEEMARS, EHHILE, MR A8 A/D 5 D/A ik
SR FELABRES,

1. Rmi&

KRR R BEARN —ER TN V0BG, BB REE N EREEE
VLB T, KM S BRBERNAFR MBS, AMNSHILE RESER, CEZREREH
S54RI ROR E W %, 10T 52 B A SR AR 1E

2. A/D 5 D/A #:H5e

HHAEVHTERER N, RERES ERME, Mt E e mEss, XREH
A/D . D/A BBk EMENE SR FRZ B ML HEHIES,

A/D B dR A/ BT A R R B R T’ R EN B ARE., A/D
B0 A% 15 i B R RRAK B Ao

D/A Be i REUT /AN I 28 , U RER T B A B T B R S S R LR, L
o 42 ) B 1 0 R R AR BME S, BRI BN M L & . D/A Fik S 7E B 2 R4
Fp RS 19505 H o

A/D 5 D/A BB YR TR REH & AR E B E bR, R ok,
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BTG LA R FF 68 /0 8%, St EHLIE R 72 B X R B .

3. WFEAEIRE

HE LT U1 BAL BT, 26 0 T RS AL, B DL AT RS . DUF RIS A 2 A A
NSRRI RS S, A R DR LS B B A IR 1) R 5 P R ol A T A
B, FUAT A RS A BB AE T WL HEAT N T AL B s T A A B R ST EN . T R E R A EEF
WA DU DU = A

(1) WFHBA

T P G SC b A A 0 A TR, 0 U DU AT A, DA R BT R BT A

WFHE I EE8A =2 R PR R FIES

o MFHRBREABFEBERE—DFHEA,H IR EGXALH, ©H KBRS,
1 R X W A T2, 0 AR 4B B AR CB2312( fE B XA R FHBFHE—HARL) o E
BT R AR SRS A B . SRR RS B A B AR SR T B, T LA B P A B e 8 B
7@ BN FE M RIS R — R ERET RAEC.

o BIEMEUNERT NEMN, B TUFRATFRE MAEHEMRS, HEHEHmA
BT RIE R EE, ZETRAER

o FIHTYE LI FERREE K, T FE R h— 2 — B L, T2 SO A R,
FLI S S M LR R ) o BT LA 45 28 JL S, B o, 0 D05 Y 4 1 0 R 4 P 4 R BT A B
E . ERZEABENERKAA,RERRLE —INFE. FHNE REFRRH. BHHX M55
WA BN EREEN .

FTRABHNERAFTES R T 8E, TETHESAA, ATERMARE, LR
TRABA B ASHATE, BETENEROAB AR, A RETRERRNER, E
EWIGER AR A BIHENL, M B AR AR BN T, XAEVT HEDUE , R B S R B
R FAERA LET IR SCFIRE . ARETER RIS SEERNTRARES T ALH
BRR, ETERAEXFRHE—L TH.

(2) WFHIFFE

T BT A A 45 WU P RS A2 2 T A5 I T2 o

WFE MRS BN RSB EAILRES, E W R A
FR, A MRS FEA R, R F R B . ESCFE AR DL AR 7 {7 ASCIL %,
A B AL 07 T FE NS A F W R &SR “17 . I FHRERS CCDOS H i
F R H] N FEEARG R B S 3R N 322407 BAF B AMC 17 E, HEN T
KT B2A4H” (5 LM 6A ity 6A. 1) 2448 FI4% B2 FF i A DT, 768 2URE & E /Y SCHF
SR FINLNE R R F M, 2P EHE W RS O A B R AL, XA T ABER 3 A

W F TGRS B B A R E T B AR, AR A HEAD B B I s BB . R 5 BRI
W16 x 16 S FE, BRI MIUF R 24 x24 SR 32 x32 HMERR. FHEAENGFEERMRK,
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LA 16 x 16 siBEA B, FF I — P FMBE S A 32 M T, BiRGHsE HFH 6 763 1, kY
dr 256 K 9, DR sb 00 20 B 150 5 B I R O A 1 48 1 I

FH BT, RGN, ERETE BT o "e 2 000
S BE AT, B S5.26 BIER FHEH A . o 2080
e R G5 s COUOOC }‘1’1’2%

(3) WF Kt th ’ o e e[ Tel 0544

WS A T BV R R R . AR oot 18- H e
BWFEITEHLAG 24 4T R0 16 41 PR BT E D FRBE B 1o elo % o
AT R 9 &I PESTITERHL, 2458 9 44T ENHLIT ERIL 5 e ol T
B, 7 AR 45 A — 17 T 5 4 AR P W AT B, B4 YR 4T o - tet™ Ol T 13204
B8 A, S — KITEN — I M0 LR35, 8 R eTED 19 ole ®/6]0C.03

— DT T, BHE—EM R 16 x 16 1) ST,

WFBnr AERE RS EFENNENFERRE
HAR (R R ) SGEA B ER R G EE, BE A BEHEER R g, RERSEEH
R R RE T B AT DU R T A, IFE BN BRBR T BARDUFESS L AIE R AVGEF R &

Bl 5.26 WTTEAE KRG

5.2.5 ZBHAEHER

1. ZHERE X

LR “ Multimedia” By 3% , T “ Multimedia” — i) &2 B “ Multi” F1“ Media” % /N 8 %) 1 (0 &
W, HRENAEZH KT,

R - LR REA, FHBRG, REFAAREMEMNBEEANERNFE, A
HEFPREHOEARGEE RGBT B R SUE B Bl 8% BiE%, AR DUOET§
PR IR Bt () A7) B 75 9458, , () B o T AR P G s 4R ol 5 L (s B A5 3 HE R R TR O

R, ERREAEE TRMFERRXSEE TN, Fl, Fmiks RS 8HE d
MA R T FARBE R MR BREXFHNERGRERGEEE., hTHRRIREE A&, M A
B BBML L AN A EEE — N ESH IR BR RS, X HR R S i B LR
FHBEARMGTEL TR 8 ER,

AN T EIAZ R BAER TEENER, BB —-FitENMMERSE, AL, HE
MNEXE—EERXGESEIT LI RN AR, 7820 4 50 F/R, VPR T4 5
Bov, DL FUR PR B ZE SR R AW B R B, BT 20 t4g 60 FR L IF BN S FRALH XA
MBS AT ERERARS. FRITENSEESES, ™4 T CAD, BN S RAEH
ARMEE, 54 TERE () AL EE, 20 4 80 FRY B A THEMRMBANE AL, 5L
RAARENTUSMREAREE GBS LARTTEI Y HFRM FGCS 1R, At Ft BHE AR K
T —Whidy, TRERE T 10 FEFAMEMER, ATA ZBBH A TH RESE AL A

D
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R R R, RE I ENRE e E AL EEARNEERRURMINERRBHTENE
L ERRAT S BT A TERR AL . AMTHE R F Fx 5 — 2 4 5 ik A
W B 408 TR B A X AR SR — A B BRI A A A E . AMESER
BAEENELSHAMES, HRELA G MRERENEREE, IR R = K6
F1. B EIEE B I R B AKX A B S, B, A T AR AR M UR R R

B LA ENEAR A ERATENSF S RGN CFHELER. flm, HxR
AAREN LA QR E AT R, TS E AR A E R (X R E) R
BIE—R TR R R BOR R G SN, KB A A B 23 S R LR I R
BITE—R%, WA, RAASE SR, T BN & RGBT ER REULLAA
BHE N SRR R — AR ERORL . oW, SEA OV 1F B 5 B AR AL
REH—1TFE

2. BRI RBEA

(1) BFRZ MBS N EL 5 ESTAR

o 18 H B AL 0 36 4 16 B T SR B 4 A b B B RISC R R REA S IRE R R
CERRETR RERGEGLE, SER XFEABARENS . BT LERMEETNE
BREEE RN, U—EEORRES R, RREE GERAEAMER YIQ 2 i &
A BEHOAE 4 %1% 4.2 MHz 1.5 MHz 1 0.5 MHz, A8 REERE, (LY RFFRRTH T 2 44
BTG (5 B R R , A BRARTE SRR R 15 S AR R Bk B N R IR 15 5. BRI BHHBTFH
g 8 fir, T 1 Fbah i) s W45 5 i B0t S B RN

(4.2+1.5+0.5) x2x8 = 99.2 Mb
R B S B R BSR4 100 Mb, BT — 14 8 1 GB #) CD-ROM {ifig
TR 2 — 4 G 0SB M UL (Y U I A 2 ORI L) R B AR AR S T LS B AR
T ERS AR

T IE S BB G — B, — M AKTE S RO TE N 4 kHz, [ RE AR5 R B E TR O OBCF LR
B 8 437, T — DB B IE B 40 0 4 K x2 x8 = 64 K fir, e ERRAEEMT , i— 0 # i
BE R 2y K 480 KB,

T LR R R R SO R L BT S SR R R R . 1
o P MR B T IR 4 F B LR R R K 1000 £, T BN b B HLE 2R A0 A%
EWBR, B, UHHE B EREES. FEEGESR BRIRERNRRIFHOTRE
o R e R A RS RS D 2 AL g U T T 2K B 40 S, AT KK R A T LB A o
SRR B B . B0, Intel 23 7 B0 A B R BT AR R 4 DV BE K 3 25 B R B0HE s 4 2
135 KBps ByfEEHE .

= B RS AR £, B g R A 4 T BR AR o 9, 36 6 A 3T S ML ER VST A bR 55 B 1 4 7
Tk

(2) BHEAEERER
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HTFZREITREIUKERE SHEE SO ERAE FEYE 55 R 48 DA R o £ 1A 2 1)
K IR FH KA AR, T ELE SR A B B b, TR B % RS T . — IR B R S RL B PR
B - [ %€ T RE RO A AT SRR

(3) KEBFH%

ZHETEINTERHENESRIEKR, F 6 R AR OISR L EERITENRLGEH
RKEHAR,

(4) EATZHEEE AN R

B 5.27 RE T EZRERERRREN .

RIRZATTE YL, 67 BB AL R F

BRE%. KRR SE RN ERTRES R, T P,

BRI B 5 FE 5 5 17 W e B 1, B0 24 B 4 T v

FLEER A T 0 B, 3 R UL R 0 3 R A T T

i TS R4 SR 4
2 P A B B TR 5 R R R T Sy

WX SRR A R SR R,
ZREBOCARRZRLZHEERBERL, Inel \IBM Mi-  pg5.27 SRS 02 RS
crosoft 1 Apple % /A A #IF % T X B AE .
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EEPITIRRRIF

VBRI A 7 o T ) R A R RE S BRT 0 oh EE OR MG B AR CPU 4 BLAT A AR
R HE LA R R X IR O TR E S E R W, M CPU 7R IAT b TR
95 T e B, 368 30 6 P T TSR R T JELBR , 35k A e W g R R e A 3 R R Ak I o T G 5 R
B A X B 5.43(a) I 5.43(b) 5 b B ch T A0 2 P ISTRR &5 BT MR . LA 5. 43
(a) B 5.43(b) AT LUK B, FE X BILE T FF o i 9 4 B b i) S Tl

CPU — BLugj R 25 v i U8 190 7 T 98 SR, (68 ot 668 4 4 8K 1 3 6 o G, B0 o I A2 3 Mk % 2%
EINT B8 “0” (F¢ JLIE 8.30) , LA# R 1% o W7 IR 55 A2 7 B0 JBURI AT o DR Otk 4 S8R ) F o b 45
28 EINT 817 U GEWRE CPU RN BRI L H A AT AT — A B 8 A0 P T SR o % T 0 58 o e,
Tl & B B AR B TR B 2R, R OR  FE B A AR 4 A BE 2o R R, OR R T 7 At
TR ER. X TFEEFE, FPERC R RPRYG 25, Bk EERT RS G . 46
S5 5 5 B R TR AR TSR (X R SE B B o T A0 B S %), CPU 1 a] LA Wa R, B 75 9 o 17 R
GRS BRF HEHRNTHRS BT XREEEPHSZETHNFTEX . HXLETHMY
FHRNES N 8.4.6 15,

Lh BB, WE B4 P Py AT IR T R AT R CPU B8 Mg, SCBL T
CPU 5 170 My3847 THF 3% T CPU Wy IEA AR, (HABOWHERIE/ 4, R0 CPU 76 4b 3 o 7
REBRFHNETERBEFOLERET, LR YEE VO RE&SMIFHEm g Ritn s
ERLBAE B FABRATH CPU AT ERF WM MIT MRS 8, 5.4 B EBRF MR
FRFH A CPUMIREE . Ak, AMTRE A CPU MUK EE A DMA #4177 R
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ERET T M7 7

;!;; TEFPI iR ;; TR FFUF

IE el 2 Pl

W | g —~pc B | mamu—rc

__| e | 1

i i

i} W& RS B

z Z

[ e #
P .

R N IR
I { _

(a) BESN (b) LER

Bl 5.43 BEDKMESEFWRSBRFHRE

ERF BEBATERF  BEPUTERRF

i

e WEEE BEER
RESME i) (RS0

W& LIE & IAE & LIE

CPU

I/o |

IR BR B
R riER ReEWiER

Bl S5.44 ERIFAMRFEFR L CPUKREE
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5.6 DMA /=

5.6.1 DMA AR K4S

B 5.45 7R T DMA J5 3 5 78 5 v i =X 00 58 %

by A B R WALES

RO
* 1/0
ACC i
%

# [oMABD K=

Bl 5.45 DMA TR FF v W o 7 =X 00 08 5 %

HEHA R, BT EFMDMA B0 Z A —KRBIEERE, Bt EHEMIRETHE LN, R
Hif CPU, AR E CPU BERITRIF A REMS B E T RIS E B, B T 1F 5 g
HEFPE TN TEERES, X—HARIEATEE VO RBES THREZENEERRH,
PARE /0 REEBRBIES FVLHA BT, 8 E S CPU Ul P W w5 B 1T, B A
RE D L R & K

ERERNE, AHHAAHE VOGEL DMA #: 0) # CPU [R At 15 £ 77, CPU & 41K M4k
(ans b2 HEL) A ML 4 DMA O, B DMA RA MG RMH R 5 F — MR
JAH .

FEDMA T, HFDMA NS CPU X EE7HF, XA il REH BB H % E R s,
AT EZM A ERF,B% DMA 5 EFXBEWEHNRAOT =/ T,

(1) 1k CPU i8] £ 47

LA ER % —HBIERT, B DMA #: 0 /) CPU & — MBI E S, R CPU M A ik 4
BARL A RIERZ MR . DMA # 0K BREHAUS, TF BTG, R IE L%
45 )5, DMA # @R CPU AT LM £47 , FF B R R B HAZE 4 CPU,E 5.46(a) RIZFTRM
R Je] 7 R

D
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XFFRMEEREH R ERTHRECHEREN VO REZABRABENERL. B
A DMA 8 O7EVF ) 726 ,CPU B & FA FA THERBSRBRERS, MERME /0 &
B AT, BN BOE 2 I8 A v A T R ] 4 8 R F— N BRUR 8, B ik, CPU 3 7 1 F A R
BEHESHEE, MKER—8 MR RATE 32 ps, 2k P HFF SN 7B T
INF 1 ps, B MIZESK AL ME S HBOR RO RT A P, EFL T WRRE, T CPU X EEIHREF. NILE
DMA #O0F , —BiFE -/ NEBREESCXMEHSEAL SRS HIER) E10REE
RENEBIFHBEXHREE ASH/NARGFHE S FTHERREEE , XE B DMA &5 55
i o5 AR R B B R, B AT I8 CPU BB 43 A B (8] o

(2) BAHHEA (SR B

EXFHES,EY /0 4K H DMA #REH, /0 R & F 85 A I H RS L L5 AN — 15
JUAEFRE, T DMA RiERE, CPU {4k U5 R 7,

1/0 % ik DMA 4% & BRI =/FR . —f2 CPU B RFE VA 7 (0 CPU IEFE
HIFRERS B FRERSHITHIEERK, LA CPU AT EP R EHE) , /0 &5 CPUA
AW, BoMERE 170 & ER DMA {£3%at, CPU IE AV 8] 77, I B o 25 7 BUA S8
g3 CPU A BB MR EAMGEH . E=MFRE 1/0 & B RV H £ 6, CPU dZR 5 [
T, XM B T R, W%, 1/0 WA T CPU IR £7, BN /0 AL BIViR E7 5
AREE & HHE, X8 VO EFR— . “AHFREN, BKHF CPUERTHREFESIEFHEA
T DMA HR,HEHT — AFERAYE, B CPUEZET — A ERAHBIRER. ES5.46
(b)/RE T DMA B AR BT XTI X R

5 CPU BB AR, X R RELHT 1/0 /£, XM RET EHFS5 CPU
ME,B—F ZRANT %,

R, /0 BB~ T H R P EEFRRERNA Y SR ERAIRE B2
BER, El REERE - ANFENEERMEREA—FHFEAY,EX DMA EOWE, LR E
T2 ~5 AEEEAN(RBBARNERSETE). BLEABHBHNTELEES T VO &
£/ BERBRTEFRBMER.

(3) DMA 5 CPU & 1j A

XA HTHEESTF CPUMTAAP L EIAFRABKNER. flwm,CPU K T/AERMA 1.2
s, BRI AEBUEM/NT 0.6 ps, BBATH#—4~ CPU FAS R C, 1 C, WA RAM, HP C £
it DMA i47%,C, it CPU 5 7F, W& 5.46(c) FTar,

XA AT E S AR B B REEE R, R RARURED C, 1 C, Sl
. CPU 5 DMA BEO & AE ML WL FAE JEFFSME/ERES. KR EA&E
RTZEC MC, BHTHEREHRS HERBHNNEBILEATEH 4E, AAREH
DMA 63 R, XM TAEFRT,CPUBAE L EBFHNBITEREASHERES, R T
DMA BIREE %, YREMNMWEHFZETBERNRER,
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EHTAERIE |

t
|
|
gk CPU R ——————

DMA ##l |« _DMA R T #
JEAE A |

|
|
|
| |
I |
| |
| |
} i DMA AT,

| DMA T4 [ AL

(a) &1k CPUDH T

EAE TR |
!

CPU £5%1 |
SRR |

DMA #3i
HERER

|

|

i - S —_—
(b) FE#AmHA

EAET ARt |
|

DMA £54] |

F48 A7 |

N I

B I

|
CPU #41 i
HEHER !

1.2 ps |

CPU T{EE# :[_l

ot [ eooms ]
| [ e00ms ]
G, : 600 ns

watmEag | X DMA X ceu X

%&%a&%t}( ~ X oma X X o X

C) i TR
wiEng L X X DMA X X cru X
GO

(c) DMA 5 CPUXRHE i
Bl 5.46 DMA W=FMExE=R

&&ZDMAEDWM%ﬂﬁ&

1. DMA O3 8E
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F ] DMA J7 2046 % 0 i, 3R Mo R 4 i 2 52 2 th DMA 3 0 f B4Rkl , B DMA 0 XH

DMA # il #8 Z Fr o DMA #1587 1 F LA S RE.
- @ m CPU H1if DMA f&i%,

@ 1€ CPU i DMA T YRR, Ab 28 5 28 7 i AUR 5% 38, i %[5 i3 A DMA TCAE T & CPU IE
HENHEIRBEALES,

@ 7E DMA B[ R G S, EREURE X

@ W E B R AL % R 1R i FBOHE K L B IE SR AE 8 1 AR b B sh i P BE K

® R RIG R HRET, 4 0 DMA BERE S

2. DMA 17 F A

B DMA £ D4 R EME 5. 47 iR, Bl U T IS R4

T I- )

- l®
]

CPU
b

BEEF
!
B
EE
o
éjd{n
@}
x

WREELE VA

——— e ———— e — . —

8|

DACK

B 5.47 K DMA O ARFHERA

(1) FAFHHEZF 7 43% (AR)

AR I FAERCER R & B2 Bt it o 75 DMA &3 5O AT, 20 JUE i B 7 1 R £
TEEP B0 B AL % B E A ok AE 88 . 45 DMA fE3X bR o, 45503 — VORI s ik 37 17 85 9 25
L, HE - R e e k.

(2) Fit R (WC)

WC A F i A 2% 5 0 B8 F 0 B H USSR F B A BUE . 78 DMA Rk B, &
fo ik — AN, FIRCBN 1, BB AEE O, B IR 8 B0 A LI, FOR A B e S e (B R
PR R R WG — AT F IR L, RIS O O B RO IR R L b
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W) . T/ DMA #O®m CPU R HiERES

(3) BHa4E vh# 77 4% (BR)

BR I FHHRHRAENEIE, B DMA RO S EFZERAFMER, T DMA 542
BT SERF WA (e85, Bk DMA OB AT B EFEARRBIFMFFEENEFBE, 05
R AV U R INC R TR € R

(4) DMA =l 248

DMA #2487 3T E H DMA ME X8R, HiEh i Hr e R a S REBHFFES
HE. BYREREH —MBEF (R FEEEHR), 30 DMA # 08 H 417 (DREQ) ,
DMA ¥ #i:2 8 1 CPU ik DMA R %, & B R AMNMIERE S (HRQ) , £k CPU %
i 9 R B {5 5 HLDA 5, DMA 2 ) 3 88 {8 JF 45 0 3T B B8 DMA 532 2 8, R iEx £ it %
RPN BE RIS R EEERRBAARBE) DR ENREC2HET
—/~ DMA F#(DACK)%

(5) H WL

HE AR (207, R — B BT, W AR Sl R WAL 1 CPU
R P RTIER R CPU /F DMA #RERGAE, LR, XBEMNPH 555 WAL 1/0 F
WA (E P BT B AR BTE RN TR MM A SR, TiX B2 N T 4% — e
RREER, EfR V0 REPARRFE M HHiE4,

(6) W& HALFHF 74 (DAR)

DAR fFH 170 BEMBRENERAREFEFHENI LG, MHEABERENK S,
RS MRS . Bk AR BR T 34 i 548 i 2R stttk 49 4 ik 5 =X o

5.6.3 DMA By TieEd#iR

1. DMA &%t 2

DMA F$E A6 2 L R4y A AL B Bdm 4 25 F S b 38 3 MY B,

(1) Fikbz

7 DMA # 0 THEZ BT, CPU BIAEHENTEA

e 4 DMA ?%J&iﬂ?“%&mﬂ%ﬁﬁm%%m(Eﬂ?)ﬂﬁﬁﬁﬂj(iijzﬁ) o

o [u] DMA R EZ MM FHH/EAREES , FBshikE,

o [6] DMA F 77 bt % /788 2% A R B 50RO £/ th ootk

o Xt F IS T 30 e B B B

ERTAEd CPU ST LA AR LS TR, R FHMBLR R, XETEZRE
CPU Sk AT IR R BT, i &l 5. 48 (a) 7 o

B 10 A HES IR R B CRA) S L R B IEE S4B 52 5 i ) B, B 88 i
DMA #1010 CPU 4811 5 FH B BIE, 254 £~ DMA [6 i a1 3, ) #5585 22 4 oy B ¢4 HEBA )

W
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MEBBREMES. ff VO REBAETHFARPERAG, BENEXEdx DMA D0 #
e,

(2) BiEfeis

DMA 77 30 J2 DASOHE B B S A% 9, LAJEL SR 4R A i) DMA 7 08 1, B0 i s 22 4
5.48(b) Fim .

DMA &k
CPU

FAbER:

FfFRR I —~DMA

H &Mk —~DMA N

RSB —~DMA

BEhiEE

{ Y
—— AR R
8 iR VO ®E& @ER)
S 1T EBF
B SE R — R BB A % B EF A
I B E i R
.
i IR 45 72 P
f§ DMA &R
e |

M CPU Hi¥
Pt dasl i

(a) DMA #&id# (b) EBEMERENRIAEL

K 5.48 DMA e BT EE

Bar 5. 47, IS EEm A, RARRIENT

O HRFEEEF DT, REEERFES, HiZT1ED DMA BEEE P TS (BR) P, &
REER P FEFW” (IR VO RERE N T, W—REA-ITFW, HAER—TF) .

@ e A i % 5] DMA #10 & 7K (DREQ),

@ DMA #M7a CPU HF B & EHIM(HRQ) .

@ CPU & [l HLDA {55, &R RIF#H B4 EH LS DMA #0,

® % DMA it FAMPH B X it 8 &R R HFHET.

© EMRFCHEET— DMA FM (DACK) A XHB T - FHES.

@ ¥ DMA BEZ WHFF BN A AT BEIE LK.

EFEBESLENERE B SAEENEMETT,

O B £ ak F T EUE

© ABTRE R BB IFRGER RGN, WS LR HDER, (FiH S ) W m CPU
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HER T H W, ir S AR R G IR SR

5 o B UL e R AT R A

D % DMA ¥ S FHBCHMBBIELE VO REE , A BRENFFHRC T,

@ Bt @ DMA #0 & K (DREQ) .

@ DMA $:0[6 CPU A i B &= HIAL(HRQ) .

@ CPU %[ HLDA {55, %75 AV B EHM L% DMA #06A.

® ¥ DMA 77 #o bt 75 77 88 o () A7 Mk ik B 2% 5 ar & TR A8

© @B A& BT — 1 DMA F#I (DACK) , FF N T —Dr s

@ FA7H A8 7 HohE BT B P9 28 R B R TR A E] DMA BB R F a8 T o

5 DMA ¥H8 B sh 3 f7 88 1 N A L B0 R BN PR E& , TR S IR sl FF i i o

© B E i T EUE

O IR R RO % e e, AR, g% H AR, W[ CPU BiER)F
Sl

(3) Jakbi

% DMA K g R BRI RLE , CPU 3 1L R BT B AT, # R AT R IR 5 BT, i — &
DMA HIZ5H T,/ 5.48(a) MG AL BRI 4y . R AFERBEAEFNEREST EH RER
FOkSEF DMA 535 A B o8 B, # kg fh 3%, W UE S DMA SO H#ATHIR 1L, A AR BAL X,
W2 1A MR TE 2 AR P BB AR, A NSRS R BERBT

#15.3 — A DMABOARAAMGTRIREFHELAFER, CIXRHNBRAREN
400 NFH, EHBAH N 100 ns, LB KB HF S ps, ARANFREENEEMEN
9 600 bps, 1B TR 22 I6] A 155 R T0 ] B A0, 75 22w U4k 38 B 5 B i D, IR ] R Al DMA 07 X &
PREEEEHT S HLRSZOEE? MRTLRA B R, XH &AL E D E 7

R R F AR A B SR 9 600 bps, N H VBB &4

9 600/8 = 1200 B(1 200 ™MF4F)

% KA DMA Jr s, 5% 1 200 A FAF2EFF 1 200 M ERUAH, %5 I 245 £ 400 174 75 1 i

AhEE— 3K, B DMA Jy =15 A0 B S0 % i ot i A 22 4% O B 1] 2
0.1 ps x 1200 + 5 ps x (1200 /400) = 135 ps

ERAFWH R, BER - FHRERH WP WER, 580 E R e 5 AL AR R

[f] 2
S s x 1200 = 6000 ps

Bl5.4 [REEERA DMA FRE EVCKRE R, AR E RN 2 MBps, i H. DMA KB4
PHAE 1 000 Bt b FF 13, DMA 52 A% 2% J5 AL 28 b I % 500 AN b R0 . 2R 1 34 £ i B B0 K
FE 5 4 KB, i [l 2E 58 £ TAERT,50 MHz f)4b 38 25 7% FI 2 /0 i ] L 3 3047 DMA B3 By 82 4F (BiAt
s ALER) 2

fR:DMA 63 REFF AR BIBEXENELME3 MR, £154 KB RWERRER
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(4 KB)/(2 MBps) = 0.002 s
R R A BT A, SR T DMA 3 Bh3R/E R BT o B B %R
(1000 + 500)/0.002 = 750 000
# DMA 3 Bh#/E & A CPU @B [E] HL R
[750 000 /(50 x 10°)] x100% = 1.5 %
2. DMA #1105 25 M iERE )T
DMA N 5R&MEEF AR, K 5.49 FiR,

IR
/0 B Huhk£k
DMA &K
1 A |
DMA DMA DMA
?Eﬁ CPU %D 1 ﬁ;] 2 veo *&_D n
| b b
DMA B[y
(a) EHARFERLN DMAEXK
iR
1/0 B4 Mt £
DMAi#EXK 3
DMA N 3
DMA ik 2
CPU |DMA W[ 2
DMA i3k 1
DMA W 1
DMA DMA DMA
#0001 BO2 #0 3 EHF

(b) JR3ZH DMA FR
#5.49 DMAEUDSRGEMERET N

Bl 5.49(a) B EA AIHRLH DMA ER R, % T4 DMA #E05@ — KA K DMA %
Kk CPU B MR HIN . CPU REMBES , e & UEd DMA #0, HonkH m
RERBLRERL T EARR S EHFERER.

B 5.49(b) M7 DMA 53R R, 8 — 4> DMA £ 0 &F — X M52 #9 DMA 3R &AM
DMA WS £, & i1 CPU #9415 3 S LA 3% o v 55 ok L B8 1 3 3R, O 75 Wi B2 28 b ¢ o) £
5, BKIB R (55 H) DMA B OB ) S & 5 £ AR R

3. DMA /hgh
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H5RFEFW AL, DMA FRE TR .

O MBIEERE , BIF P B A ERFEE, DMA FXEBEAEE.

@ M CPU mi i B [6] & , B2 ¥ i W7 7 R 78 — &R A8 S AT E R W B, 1 DMA J5 3 7] £ 36
2 F A R B9 — 77 B B 45 SR B IR L

@ BERBFRALEEEEHEES, DMA FR A XMEEN, TER T RMHEENE
BB AARLE REEERERES, TREHEFLE,

@ BREHETATEPHATET, WF R A ; DMA TR P ATEF, AR
21877 I8

© DMA KRR LR P USSR .

5.6.4 DMA BEORHER

BACER BB EEARTH DMA S OHI S A B A EFR BB HRAMNS,

1. #%#E% DMA 0

XA DMA B OMERHERME S. 47 iR, EHNFERSAREYE L WEEEZIMR
#. 2B ERARFEE-MEE NEE BB EN,DMA B0 RN —-MRERS, XRE
EPAEEMERENRESEA RS FFS. B S5 50 BEFER DMA O ZHBE
B, %HE DMA EENRER TREAGRREINRE.

RARE

T 8 38

DMA
FitH

Sy L

BRENFES || mE

BHREFFE

B ik & f7 28
B P FEL B

Ecy:d CPU

i

FE 5.50 kK DMA O MZHEER
2. ZMEI DMA #:1

ZHA DMA EORNAEY R EAUERLS M RE, MAELEE LA AFE I RERNT
1B, H M RERATFHI XM HNE T DMA 8 O #THEER, ELHE DMA O T, 48

N
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MEHUERNREHRRET -EFFH, RFRSARNEERSE B 5.51(a) M (b) 5512
XL PR DMA O RMSTER 28R DMA S OB BEE ., XEREORHES TR N
ETBHEEREA T RABRERS

‘T & ¢ % 3§ 3%

il R g

(a) HAEHHDMAED

T ¢ & 0 § &

.| lez| |ws|-|wsz]
.|

. DMA
e CPU |—] P

(b) BLEREBADMARD

B 5.51 X% DMA OB BIER

Bl 5.52 & B5% DMA 80 TAERE R B . B @& i JTEI RN TIE, s #
L ITENHLS 548 78 30 ws 45 ps 150 ps [ DMA 0% DMA 35K, B & 19 R0 %08 T HEW , B
WL ERE TITEIHL.

DMA %K 30 DMA i3k DMA K DMA &K
us
i I | -
DMA ik 45 DMA &K DMA ¥k
[ ps [
m;ﬁ% || 1 t
DMA iF K
|
FTERHL ™ .
HETED T,
IV T
. B 7] 7] 7]
iR '
hais [7] %] nl
Ak

H5.52 ZEA DMA 0 THERERER
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B2H HRNRENEMHES

{8 DMA $ 0 5% B — K DMA 4B £ T 5 ps, A 5. 52 AT L, TEOALE R KB R, K
DMA 8 O E S NITEPLRS (T,) ; B E A WA F B X DMA 75K, DMA # D # U u% 5 5%
W oL B AL TR (T,) , FR W RLREHE TSR (T, ) , Bk DMA (B3R #R— N7 XH, 7 90 2B H
B E] 8L, DMA B R FTERRLAR 5 — R (T,) , WRER IR 5 4 (T, T, Ts.T,) , WHEH AR5 3 K
(Ty.T5\Ty) o I, DMA DR AH R L2 RETE, A BANESHR &,

UllllUlUIUIUIUIUI

BREBEIE

O BEEBEE R, &F /R

HENACPUS VO REZEEREETRABILHEKE SR, ENANATHLEE
VO®&SENLHRERN, EFHRILAER TR BRENHENA

RILRBFEER SR EFPHT M DMA A% CPU TAEME R W,

I 8 R A E B8R E X 57
FHBERBHEOEETRAZMFHESTREFHS, &FMER?

IR B3R AT T ERL (O IT B LA S AR AT DAL B4 o
EHENRVORERARLETHEETAERFHEE. FHERMBRN 1 ARG A .7 HE

W\IG\UIJBD)ND—I

fir .1 mm'wm LA R, #ERERP£3E 480 NFR L B ARREHRFELRLERRI S D7

5.
5.

9 fraRZBEBEAR? WEHRATHSHEEITENNEBER,
10 2R VOHED, ES5RHAMXE? Kt AREE /O#ED? /O HEO sy

5.11 fEk /0 Oy Zh B AT AL A

5.12 #ERFEAFNNEOGR, BUETFELR,
5.13 U8 A T i B bk R0 A Ok B DR FIER R
5.
5
5
5

14 TEAFAKET, V0 Se&nT Ll CPU 32 H A BiiE K 2

A5 o R RiFm kR EAEMER?
16 TEH 4 &R 4ntiE,CPU B] LM R 170 & gk 7
17 BRAGIHABEHTERALE, SHBE—- M ABE CPUREFHLOE - K ERENBERE

BB PR EE P, AN MR AGHEE N ADBUE, TR FRZR RS #1748, X4
AEF QB WK% RE T LR B EH 20K P RER?

5.
5.

HRo

L7 Y 7 RV B BV}

18 KDEERERH AEPREOaE EHATHELRE,
19 ZEBRFHRHF RS AR F DB KR TN, SITENYLIEE#TITE N, B & B iF i
HR) R & B T EAUE B 45 T Ok, SREA B G0UG  ITEINLE A B S 1T it 4

20 REUBAEPHNSETHRSBEFOLERRE, EHENARGEE.

210 pEEGES A BRRREA AT B4

22 BREEAFANBF P ABEESBE XS HENKHRA A7

23 ARTBERSEFANARTEFE XA

24 RS 5,33 FURX £ A VAR , U X A A0 B 07 SR AR M RV LA R i T ekt
25 RIBUTERBI A4 3 DB &M B bl i B,
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(1) 3 MR &ML ERIE A—-B-C BEFHET.

(2) A.B.C By & #iht 4 %)% 110100 .010100 000110,

(3) HepA 28R A HE X HEBA LB

(4) %4 CPU & kP Wima o7 {5 5 INTA B, 7K 6 B it B E CPU,

526 fFARZEDW? LASETHHLERMFRMA AT

5.27 DMA HRAMEL? 4 ARK V0 RES LB BA KA DMA J7 X, 26158

5.28 CPU %t DMA 3 K 1 o Wiy 1% 3R B iy Rz R B R B AHR 7 M AH47

529 4 DMABOBEBIHEPARLIEIR.

5.30 £ DMA W T/EF s, CPUEEFAMEHMBA T RNEHEERRBAMNAR, @EREY.

5.31 [RiFEIRE H CPU &£ /5 B A0S B3 2 40 000 YX/Fb , T 4 L A4 P 18T b 28 72 FF S0 AT IR O 40 s,
R ZAMR B ABRF P RS ENLBRER, Bt A7

5.32 REAEREIEEE N 3 000 ¥4, 4 8 MK, M X TEHE 1 KB, EFE SRR IR (A X O B
HE % 16 3 (BN WAL 16 fi) . B — K484 B PAT B R 25 s, B 7 Al R Fl — & 48 & DA 45 SR B Ol i
DMA &R R, Rt a7 HAMT, RRBA AT R?

5.33 RMFE7AHELEBFER . EF DB DMA =M ANEEHE.

(1) BB BREBKE T RES,

(2) fERBBROBEABN,

(3) HA7H,

(4) E&HE,

(5) temd .

(6) ¥,

(7) BHE,

5.34 fRBER R, 0 R B A AT AR S B LR L

5.35 GRM 5 77 R T P T M DMA Jr s KA.

Mtk SA ASCII £

% 5.2 5 # 7 ASCII % ( American Standard Code for Information Interchange , ¥ [E 15 B X # tF
RE)ELEEERERASRAHEN T MR B A 128 HFH AP AFERMERAE
HEH 10+ HHKD 2ARXATENEFE MALAKT(IS % . +.=%). BT
32 AR FATHAN, A 96 AFHLH TN,

ASCH % @ b,b,bsb,b,b,b, 3 7 A ZHH A K, 5 ETRARAAT sl EF, W A7
TRAHER,“T"THH kT, A TRGREERNTEYE B M- b, HREM, X
B-ANFHERTHS ML _#HRBTET,
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% 5.2 ASCII b,b,b,b,b,b,b,
b, beb,
000 001 010 011 100 101 110 111
b,b,b,b,

0000 NUL DLE Sp 0 @ P P
0001 SOH DC1 ! 1 A Q a
0010 STX DC2 " 2 B R b r
0011 ETX DC3 # 3 C S c s
0100 EOT DC4 $ 4 D T d t
0101 ENQ NAK P 5 E U e u
0110 ACK SYN & 6 F Vv f v
0111 BEL ETB ! 7 G w g w
1000 BS CAN ( 8 H X h X
1001 HT EM ) 9 1 Y i y
1010 LF SUB * J Z i z
1011 VT ESC + ; K [ k f
1100 FF FS , < L / 1 |
1101 CR GS - = M ] m !
1110 SO RS . > N 1 n ~
1111 SI VS / ? 0 - o DEL

i

NUL =1y VT ENEE RS SYN e} 2 25 %

SOH bR B I 6 FF o A X ETB ERAERER

STX XEF CR fa] % CAN Y%

ETX  X#4E S0 B EM TSR B

EOT  f&i45H SI BA SUB HE

ENQ i) DEL il ESC [N

ACK [ pCl1 BREH 1 Fs Eg: ¥

BEL % DC2 AR 2 GS FH R

LF #®i7 NAK & E R %

HASCU &7 R F Rt HMBE, THAAEENENAZEATHRTHR EE

(D) FEHH

FEHEBNTHHARE - NFRE-ANFF AREFECHTRALE L2 AT 2RR
FE RN,
HaRXEHELE - NFH P EREKFLZHN, A 2B (W FH +7 8 ASCIL B) % 7

E5,H2D(H F 4
+427 kT H

2B 34 32 37

- "Wy ASCIN &) F R 1 5 o A AT 3 B4 A 2 B 8y ASCIL % 7R , #] 4v ;
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-427 RFH 2D 34 32 37

EHRNRWBEERRE —NFH TRBASHNARK —EEFF, EAUNE . WRER
BB A %k ASCIT & fp Lk 40H; R R EHK N A E, flim:

+427 KT R 34 32 37

-427 KT A 34 32 77

TREK - AFHYEXRTHE XEXFHKF.

REEHREZTH T HHAKBATEAREERFFE BNENFF ES G, RALMKA Ly
EARTHRE, FARMAFACER AR EE  BAXTEEATEFRE T ERNA XA
B ¥,

(2) EHEH ,

WERA - ANFEFERFENTHANEL, AR TEFAN T HHE, XFFAREESE
WYL THBEZA,XETERTHAKNEREE, EEE T HABNEINRCTAKTH
ASCII & ¢y 1k 4 fr % =, % A BCD # %k %,

Mtk SB BCD 5

BCD (Binary Coded Decimal) 8 X # = ~ + % &, & A 4 £ Z # # R B K7 — A+ 3 %l #
£ ¥ W th BCD 7 & 8421 # , X # NBCD(Natural Binary Coded Decimal) &, i F 8421 & & {r th
RE-#E B EAHE, T4 HHRDEH 16 HLE, Bk 1010 ~1111 X6 HRGRE LK
¥, NBCD & 5 +# # &y #f ik Rk 5.3 BT 7o

£5.3 21 BE5+HFBHER

+ B 8421 #5 8421 AR 8421 BRI
0 0000 10000 00000
1 0001 00001 10001
2 0010 00010 10010
3 0011 10011 00011
4 0100 00100 10100
5 0101 10101 00101
6 0110 10110 00110
7 0111 00111 10111
8 1000 01000 11000
9 1001 11001 01001




216 ' Z28 HNNRZHEHEY

KR BCD Bk 7+ HHE, BATAHANKCEF“+" 5, A+ ~HHKD KR -7
L MEHMERFERNRE RITXRTAATH T HHH, .

+427 %% 0100 0010 0111 1100

-427 RTH 0100 0010 0111 1101

Lrsd ke A EEE EE - ANFHHRE4 L0, W

+42 %F ¥ 0000 0100 0010 1100

-42 k% 0000 0100 0010 1101

MixsSC FHERKED

HATREEBHERY EREEA RGN — AR, FELARER N n+] T
REBFVHABRATE NHREA TR, EREE U HARNER UKL HERD, #
W ETHHENSRI AR E N LE-CREL, AR ARG, FS A _HHARDTREL R
TN B A TR REA TR FEREER L OB ER BRI BERED, k5.3
iz, T ARLBHE, MEFXZIBFSAREDP1IU"HARThFH, U KkAERSE
# IR ARBGEARER . AE, BREDLEAEDHEE S,

HEREEEEATUV/ORE, Al BERANRER ASCI & B — LRI, 4 &K 8 fi
WHBRLEE, EHE-NFH, EHEZIRPY LR EA -4, ERANE R, EdF Rl
BT E, R4, Wb, " EARARYHAFCHE FELTE, L LHERET
4



BIF hRLEHR

ALEFHTEAA LR CPUAKM—A“ZET, FESHTERRIELE A
BB VOFHZIMOMEX R, KERIM L RFREM, HE CPU B, &
EAANGEL HLHEAA BALAARNFAR THALREHEL, hAF
RGP BHEARAS 4 BERHFRSS AAESHELENB,



F6E HHIWERGZ

TR LK SR ) BARENAEA AT, EREN SN EBNEARE -
B, B0 A0 1 HRH S HHS. AEFTRNMASSEBENSRXBE(BELIRSENERS
BOE SRR SRR LR ENET BN P HNBEAREE Tk, HiEEE— S NRITENE
B 3l R R R P B AE B A0 AL BRI AR , M T — 25 I R T SR URE {4 4 AR B B P AR SR
HER, AXEHEEULTEIPRANSMECHBENBRY N EL, FEREWRF
BT AMEUHEEMEEREXR (TSR 6A), ETHENTHFFRBLURKE
B, E A BB A AR SA JJ5R SBHSR 5C4.2.6 0 4.4.6 75,

6.1 TAFSHMAEFZE

EHEVP 25 EENEARRE . EHFSHIERFSL.
6.1.1 ZHSH

HENTHBEY R EFFED  BERFERNALEANS[FER. MBXHFSEH MEER
S EFESTHE YT ARFREE, YHFEREMRSEMN,  NEBLMEFRFS.
B, EN B FRARN, TRASESAERFSHEIM NN REERR AR, DISBFERRA 16
B A B, RS H R R R 0 ~ 65 535, A M5 BN ERREE R - 32 768 ~ +32 767 (ILE
{E % B 4SRRI 6.1.2 95) .

6.1.2 HHESH

1. PSR SEE

MAEFERME, A5 E” RSB ELERNG HE T E” AR FEFRHER
AFHPRE RO RRE" AV RR A ZEFSRBERFLT I LA EH EHE
BB TR, AR T AT S,

B, B RS HOMNO



220 FIF BRLES

+0.1011 ZEdLgsspFmy [o]1011]
IR B
-0.1011 FEHLEEHFER N [1]1011
INEELLE
X, HASHOER) :
+1100 ZEBLEEFRR A [0]1100]
N RLE
-1100 FEMBFFRRR [1]1100
NS R

RS BT B RILEE, MEHE + "8 - "SR BRNEE, —BRSHT
e, FSHEERERT —MHFHmE. EEEIRP  FSUETHNEER> —ESME
B MWRSBMEHE ,FSM0XFEMELLE? X5 =BRSS5 00 BUE AL BT RN &S A R,
XL L R RS AMD DRSS .

2. RN

AR SE P BRE RN —MRRERFSMUN0RRERFSAR 1 TR, E
fir B BB B 48 XHE , BUR IS RR XA S WA ERR . LHEFIZH 4 4 B TR
B[P ANEB, AT EEHEURRHIBHEN PN AR BRBNFSASREMZRAESR
/B S R SREMCZBAM AR S, Em 4 8RB 2502 0.1011,
1.1011.,0,1100 #11,1100, HEFTHEEREERE X,

BRIREHE X R
0,2 2">x=0
mE:{z"-x 0=x> -2"
K, x HEME, n B
40 .

%oy = +1110 Bf,[x], =0,1110
o= —1110 B}, [x], =2 - ( -1110) =1,1110

]
RES KRS A MBUE o FR T

NEURRS B E LA
x 1>x=0
L] ={1 —x O0zx> -1
K ,x WEME,
B

% 5 =0.1101 B, [x], =0. 1101

. o
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%y = ~0.1101 Bf,[x], =1 - ( ~0.1101) =1.1101

RyEE X B REERER, RZEMEBB A REE, flm.

4[], =1.0011 B , b 5 X 18

x=1-[x]y =1-1.0011= -0.0011
%[x]y =1,1100 B, hE X5
x=2" - [x]y =2* ~1,1100 =10000 - 11100 = - 1100
%{x]z =0.1101 Bt ,x =0. 1101
B x=0 it
[ +0.0000] 5 =0.0000
[ -0.0000] =1 - (0.0000) =1.0000

AR [ +0] A%EF [ 0], BEBTM T HEHMHERER

B FER A AT, S TMEME R, BAREETNEEER, R THFZRE. 6
0, M AR RRE S AR [R) EL AR AN k5 B, S T U R A R K/ 8 TS R A X 1 K B
W2 s 3B /YRR, 45 R FF B LA XHE KRB . 3B 50 BREE A 2% U BRI, T ELAS SR ik
BEHERBESEIN., BABEATEI P Rk as, REMERRER? GURERE—1
55550 B9 1F BOR AR % 1 50, B AT SRR R AR R . T HLES BCR AN AT BLEERS 2
HER,

3. #EBRARE

(1) #hEHEE

EBEEE D, LB MBS, B, B8R 6 &, BB EHER 3 A, BT HIN
B EH 7 LK 42 B HE O M, SUTT R B 4t 7 4415 3 B L SR B — B . IRBCIRT T 1§ R
IE, et &ty mEE S, A :

6 6
-3 + 9
3 15

B T A B B — B REFE R 12 AN/NEE X 127 ERT A B R AR R A B B KK, B
15-12 =3, 15 SF3 SHWEB/R3 M. XA -3 Fl+9 xEutep i & HAE AR B . ERFELE
R 12 988, B 1E mod 12, T AR +9 & -3 LA 12 R K, ik

-3=4+9 (mod 12)
REW, 12T E, -3 M +9 RE NS, FEE

-4= +8 (mod 12)

-5=+7 (mod 12)

BOSHHE 12 T, +8 A1 +7 Ar 91 -4 F -5 bR, AT, REHET B, sl K2 —
A 59§04 4 B T 80 (2% T S0 BP S 70 0 A0 M 0 o AR 0 9 0, 3R R T TR DB 2 3 B ek 3
Fj.l;o @Jﬁu:
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WA=9,B =55k A-B(mod 12),

.
A-B=9-5=4 (R )
X120 E, -5 LA 7 R, 0
-5=+7 (mod 12)
iy LA A-B=9+7=16 (fEfmss)
M2 TME,12288EFK, 16 EMTF 4,80 4=16 (mod 12),
=B R ,3 15 27 g TERMSD BB LBIERR 3 AP
3=15=27 (mod 12)
e B 3=3+12=3 +24=3 (mod 12)

X U8 B IE MO X T8 A U R IR 5 o
bR RS UARMER " L,

-3=+7 (mod 10)

+7=+7 (mod 10)

-3=+97 (mod 10%)

+97= +97 (mod 10%)

-1011 = +0101 (mod 2*)
+0101 = +0101 (med 2*)
-0.1001 = +1.0111 (mod 2)
+0.1001 = +0.1001 (mod 2)

B AT B T4,

o —MREATRE R EANEORACE, T X A IEAMECT AR A B S A B kA8
o —MEHM—DRABE I, EATEMEZ AL

o EBMMAIBEZERAS,

BB HAT B , EH B T BRI

(2) *MBHIE X

BEAMDHE K
_ 0,x 2" >x=0
[x]”*_{z“ux 0>x=-2" (mod2"*")
K, 2 HEAE,n NEEHNE
flan .

%y = +1010 B,
[x], =0,1010
1
FIE S W 7 5 A BUE 8 5r FR F
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%oy = —1101 B,
[x], =2""" +x=100000 - 1101 = 1,0011

i

FA12 5% 7 5 MU BUE ER 4 B8 T

NEAME R E LR

x 1>x=0

L] ={2 +x 0>x= -1 (mod?2)
;T;Ql-ﬁ,x ﬁE{EO

Flan .

% 5 =0. 1001 B,
[x], =0. 1001
% g = -0.0110 B,
[x], =2 +x=10.0000 - 0.0110 =1. 1010
3« =0 A,
[ +0.0000],, =0.0000
[ -0.0000], =2 +( -0.0000) =10.0000 - 0.0000 =0. 0000

BRI +0],=[-0], =0.0000,Ei4ME K “F" RE—FERER,

ST E 2= -1, RSB & X, A (2], =2 +4 =10.0000 - 1. 0000 = 1. 0000,
AR, -1 AR T/MER,BHAEL - 1], A7 (LEEMMIE X PERY) X Ed T
BHRERA—MESER BELEBEERF -1 -17, WA RFEAEE L, ENHE
AT LR B, i an . ‘

#[x], =1.0101

1] ~x=[x], - 2=1.0101 -10.0000 = -0. 1011
#{x]y =1,1110

i x=[x], -2""=1,1110 - 100000 = - 0010
#(x], =0.1101

J x=[x], =0.1101

I3, SEEHCH 40 B R T S A RIAMD . 40 v = - 0. 1001, %f (mod 2°) i &
(%], =2° +2=100.0000 - 0.1001 =11.0111
X XURF S L B AN SRR R 8 T AN, B FE WY D2 B AN R R S SRR R R A R
ETHRHEANE,
B EFHETH, SIAFME MR R RN T HBR LB E, (BRI E X, 7 BN I
HRPXEHR T EE. fin.
x=-1011
[x], =2*"" +2=100000 - 1011 =1,0101 (6.1)
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EHE 24 BB R 2° =100000 = 11111 +00001 B, W= (6. 1) AT 5 1K
[x]4 =2° +2 =11111 +00001 +x (6.2)
RE s BABLE x - x0m,x, T, 2 (i=21,2,3,4) KA 0 WA 1, FRHA(6.2) A
=
[x], =2° +x=11111 +00001 - x,x,%,%,
=11, , 7, &, +00001 (6.3)
R AE— L 17 W% x, B s, BT RIS (6. 3) 3L
BT B - x,x,%,, BIDERE N 1,%,%,2,%, , B G XE 3X A 60 BOR 0, 57 LUK SO 82 B SR 5 BR
SR AN BAIRE, R 1, BRRCR AN 17, A%, ey B8 1 SRS SR AN A B AT R S A o
B, TN A RS, 52E T AT,
“ i EBBA BRI, SRR, KM LR X — W FERER Tl (o] Rixgo
ST, B EE RSN, BAR R (AR BAIRR ), SR X H AN B K AL
1L BB RS,

4. REBRRE
RS R AE K B R RS R AN A R R A R . RS T
BEREHELA
_[0,x 2" >x=0
(e _{(2"*‘ ~1) +x O0=x> -2" (mod(2"*'=1))
L, BEM  HERMAIE
B4 .
Wy = +1101 B,
[x], =0,1101
1
FE S8/ S mBUE A o fe T

W ox = —1101 B,
[x]g=(s*"" =1) +x=11111 -1101 =1,0010

T

FHE 5K 5 S L MEUE R o B T

NBUREE I E LN

1>x2=0

[x]s _{(2-2"") v O0ma> -1 (mod(2-27"))
Kb,y WEM,n /DB
il an .
%y =+ 0.0110 B,

N
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[x]; =0.0110
M x= -0.0110 #f,
[x];=(2-2"") +x=1.1111 - 0.0110 =1. 1001
% x=08t,
[ +0.0000]; =0.0000
[ -0.0000], = (10.0000 - 0.0001) - 0.0000=1.1111

AR [ +0], AEF [ -0], BIRBPH T HWAERHEREX,

SCBR b, R AL AT B O mod (2 -27") (A F/MNE) B mod (277 - 1) (ST FRE) 4G, 5
MRS LG AUFER AL 2E 1, B LA 2645 E AR/ AN 2 B AME TR /N RS R 1 AR .

SRR, =ML NS T3 T . ' :

o SHHBENERMNBINFEM. FEMAMKEITFZ @A H . " (X F/Mg0 8",
(X TRH) R

o MEMNIER, R AMEARBNERERSMHEE,BFS 0" RR  BERTSHE
{EAHF] o

o Y EE NGB, D AME A RN R RERARR BHFS CEAC D RR, BET D
FAXFER KR, BRI RSB SR 17, SRR AR o

5 A 5 A o i — 0 B AN R SR LS B RN o

Bl6.1 WHRBERASM(EP I AFSH) , M TR, GHEIHNAREFSEH R
B RIS A SRS A X Y L1 S R S &0

R.R6 1T 8 NHFAM/P B _HWABA S S LA E RS M AR BT AR
igR=REN:IPO N S

%£6.1 Pl61WENEEER

- TS TR X N 85 X N 5 %t i
- xf R ) B AE MEHE FEM MEE
00000000 0 +0 +0 +0
00000001 1 +1 +1 +1
00000010 2 +2 +2 +2
01111110 126 +126 +126 +126
01111111 127 +127 +127 +127
10000000 128 -0 -128 -127
10000001 129 -1 -127 -126
10000010 130 -2 -126 -125
11111101 253 -125 -3 -2
11111110 254 -126 -2 -1
11111111 255 -127 -1 -0
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R A B EE BT R ENE P RE—FMRRER, BAE LRGBS
FR—TRE

#6.2 BEREly]y,R[O-ylyo

2.1 [9']1[. =Yo Y1Y2*'Ya

BE—AiELR [y)ys =0.51727, (6.4)

i LA y=0.5,5%"7,

[ —y= =057y,

il [-yly =17y, +27" (6.5)
R (6.4) M (6.5), RAH [y]  EFRFSMERESMBUR, KA 1, A8 -yl

BoMELR [yl =L yi327, (6.6)

Bt A (ylg =19 %7, +27"

% y= = (0.7, 7%, +27")

5 -y=0.% %%, +27"

il [-y]p=0.% %7, +27" (6.7)

R (6.6) K (6.7), REMH [y BRI EMAERNBAIE, KA 1,ETRE [ -yl

AR, RCEMERE (S —MER) RA(EFERL) B [y] R -y] BERAERF
BREN, BOERE, KA 1B, X—ERAENSEREEEMELEABI(ERL63 WA
EXHE) o

 ERERIETEN SR T AEB B EER, LB AR T ER S ML
B—BE—FR, HF-ERHENEA BRIEE®) ZXRA.

5. BEERRE

HEMEAMLERN, HFHSMMBERS> —BHBE, 5I 0 EMRREARR, HLAM
BAEMNAERER E BRI EEA KD, Flm.

B 2 =21, %R —#ERI%CE + 10101, [«],, =0,10101

TRERIE = - 21, XA ZHH Y - 10101, [x], =1,01011

FE I o =31, XA RISk + 11111, [x], =0,11111

TS = =31, R HERER 11111, [x], =1,00001

FRIBERGCEHENATRAFEN, Bt NMRBEXE, FEAEE M %
B M 6 I T HEHIAURD LB /N RO E , £ 78 1 101011 > 010101,100001 > 011111, H LA 14
MR o

MBEMENEEME—2"(n BB, BRMEET Eh, Blt0.

x =10101 #iy £ 2° B[ 48 10101 + 100000 = 110101

x = -10101 #if £ 2° A]48 -10101 + 100000 = 001011

x=11111 f F 2° A748 11111 + 100000 = 111111
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x=-11111 fp k 2° @148 -11111 + 100000 = 000001

FE T B 45 R AT, 110101 >001011,111111 > 000001, 5kEE— 3, M 6 (i fAB A4 S F ]
B EEMEREKRN,

AT 3B E X

[x]g =2"+x (2" >x= -2")

A, HEME, 0 HBEBEWAE

HEBmRMAEEE EM— 1 E5 2", BB EBERRRYEERENNTEEER
iy o E W IE T R Eh 2 AN, I 6. 1 FTR, LTI BB Z IR,

///} ///}1//;?4M%
-« -« H{E

E6.1 BEEHMLNER

40 % = 10100
[x]4 =2° +10100 =1,10100

1
FE S/ S MEBET 4RI
x = -10100
[x], =2° -10100 =0,01100
1
FE S84 S0 MBUE IR & FR T

M x =0 B}
[ +0], =2° +0 =1,00000
[ -0], =2° -0 =1,00000
AR +0],%F[ -0], BIBEMRITFHLEE -1,
WO, HBBMEXTR, =58 KEPIWEMEY x= -2" = - 100000, MY
[ -100000], =2° +x =100000 — 100000 =0,00000, B B /N #I BT H 4 0, A& AfH 3
18, FEBI A X — A, YT S B B RS R  AS RR i, B R AR O 8 b T o B A B KD (I
6.2.4 %),
H—EMERI, AN EENBBMSNE NS, BB SAH 07 R
“17 BN 1" R 0" A B R EEMN B, R6.2F M THME ABMBEAX KR,
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#6.2 HE.FBMBEIRR

Hif 2]y (2]g xp XL

BN
-100000 100000 000000 0
-11111 100001 000001 1
-11110 100010 000010 2
-00001 111111 011111 31
00000 000000 100000 32
+00001 000001 100001 33
+00010 000010 100010 34
+ 11110 011110 111110 62
+ 11111 ol11111 111111 63

6.2  KUHIRE R KA AE R ER

IR PBAARRTTRSE RN, TR #2495 977 2085 i, 347 B R O 3 R R /N
RTFTE, B E RN MR R RN o S RURR I BOR N GE A8, 17 25 3R R M BOFR 0 97 18

6.2.1 ERRT

M EBEEEFE BB SB AU THEMER,
@ 5.8,°°°S, I = . 8,8,°°"S,

—y—

B HERS B OBEERS
MRAE M RAE

NGRS T R N — BB i 2 B, BRSO BOR SN B MBS TR AL Z R
i, B2 BN SRR SRAE B LER RO R itle B AR A M9 AL% n Yo T 58 s L
B FRE . HHLEPCRAES, MU SPUP BN RREEE -(1-27") ~(1-27") %
BEALP IR RTERE -(2"-1) ~ (2" - 1),

TEE AL i T/ ROR A BB AN AR, 52 WL o Ak T o O S 0/ 0 8 R, 0
FL—ANHBIRF, B E G
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6.2.2 FART

L EHE AL A BOR — R A/ B R (I A % 3. 141 6) , T B A SR
B A 2R A (Hn e FAOBRER 9 x 10 g, KFHAI R & 2 x 10%g) , B A E A E /b
¥ AR A A AR . AR NI AL B W U S B, 0
352.47 =3.5247 x 10’
=3524.7 x10 "
=0. 35247 x 10’
AR, BN S R B R AL B E A BIRET AR 10 MR, BERZ,
WEF R RR
N=Sxr’
Ko S HREM(TERMM), j ANB(TIETHR),r BB (REE) . EHENF, EHOTR 2,
4 8 %16 %,
DAECE r=2 R0, 5 N AT E R FAARRIBER:
N =11.0101
=0.110101 x2"
=1.10101 x2'
=1101.01 x2 7"
=0.00110101 x2'”

T 3R BN LA B (B TR AU B, TE L P LR IR AR B R SR A MO K
i 0. 110101 x2"°F1 0. 00110101 x 2R B AT IR A Mo BB EF AN 1 MFER
BOR 0 BURR AL B, BP N =0. 110101 x 2" i MBI A AT R . BABRRBRARABRE K
WEES.

1. BESMRRER

VAL B PRI TR o SR PSR B A R A LR BRI L.

J S
AN

B mem (% REM
A OMERS (& sERS

MR

WS RS RS S B A AR . B REE, B RBEEA m SRR RIE R
Bt 32 7 76 B B/ NBUS 0 SEBR AL B 5 RO /NI, AL B n R T 7 RBHORE B R AE S S,
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REBF AW IER

2. BRABMFRIEHE

PUBA N =S xr' B, BRSSO B 0 BB AT m £, RO BOE LB n {3, 2492 55 B0k AF
AR LR, B S b g R R YEE I 6. 2 BiR,

Sy e e O

0
2@ (12" r r 207D (1-27")
—27@"Ux = 2=@"-Dxp=n

Be62 FAREBMLNRIEE

AESRTR, KEREED 27" x (127" B/AEH K2 T x2 Bkl
=27 T BN -2 x (1 -277) ) MR AR K TR KM, BN %,
LB HLES A5 1R 58, 384T o T 0 o) A 30 5 240 A5 B /N F B /N R B, Bk R s, M B S o B 3K
HaXHEAR /DN EE W RBA MR E N, VLB T A TR, M B LSS AT LA SR SR I5 1T

— ELVR SRR DL 300 R T, A 43 T B R R A 00 0, B R UM U A 0 R W B R
B BWHEX RSB ORISR 32 60) BB 8 (L (F M 14, BEIR 24 (81 1)
MFREHCRIEN 64 £r)  BrilE 11 S (FBF L4, BB S3 M (5B 160 ;% Fis
At SEBCCRIEN 80 7)Y BER 1S ML (F M 1 ), BEUR 65 fr( S84 1 1),

3. AR

AT REFAROEE, KRBT ABLE . MRREIRLE, REE T BRI EH
7 B 2 5 R B o, 1 L0 BB AL o 4 T L 280 6 130 A0 A A 0 A 5t AR AR MR AL
St FHEORF M A, BB ARNERRR , sk B R,

LEBON 2 0, BEREE AN 1 B MRALE . SR, BB — 0, B i 1 GX R
HURE AL TR Ay 1) 22 MUAS AL, TR ZE L) s BRECHE B — i, By in 1 GX R 5L MG AL AR b 150 5 W04 1L, 14
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S CEDMHBHERBHER C,, €y €, (€0 Cy Gy (€ \Cs \Cyo AT I E P H BT n =16 Ry
A, BACHEALI A 7. 50, L A HAFENBE AR T 2. 58,0

Xt RE L 6. 23 BT 7R B 32 A ik 2% 0 XUEE Ay L AL 68, AXEEER 40 C_ ERGRE, &
2.5t, "4 C,.C,.C, 2 D, ~Dyg.T, ~T8,ﬁé’§;2 5, A €5 € Cr Cs B 2.5 5 A
Cy ~CisCu~Cy . Cy~Cy (Co ~Cy Jr Cyy (Cyy (Cpy (Coos BRIGH 2. 58, 7 Cyy ~ Cp \Cy ~ Cyy
Cyp ~Copo HIMLTTI, P 2B M R ACATE] O 100, HR AR E P HBEAIEE, LN 4 (LA
SRR, WA 2 AR (E) A 200, LR B HZ 1. BARBEE n B3GR, XUE 5 4 9l vk
BEHEAARE,

DLRS T3 R B AP O R, A~ /N P LA 8 JLASE , 0 AR 308 35 T8 BE 41 s % B 30 T4 25 7 U
WREEHFRE

B B3R TR A, D, F T, R d /N BECLBE AR, BN S AL R, T D, AT, X
RRA RN BA B, 5IA D, f T, Al R AN E A, RRIER TiaHEE,

6.5. 1 T4 74181 5 R & 4 i ALU B, H 4 frgE i BRI =49, 2 1 74181 Bk EL
A0 A5 A 28 1 5 B o 4L KBRS £, B AR P9 (74181 J5 ) 3647, A1) (74181 FiA)) #47. 74181
SRN G PHBRMAENABN DT, AHFERE—-LREHLERZN, FF 74181 15 74182 K A

B BE AT UUE 43 4H B BT B, a0 1A 6. 27 B

(1; 1” 127 Cy Cp (’; T Cy ;7 is
74182 74182
G|lp P | Glp |G Gl lp Gllp |aGllp |gllp
c
C S C
<74181]« [74181]=! [74181]<! [74181]=&] 74181} [74181}< [ 74181}« | 74181 =t

Bl 6.27 i 74181 1 74182 40 X E 43 40 Bk BRHE o 4%

B b 74182 AT R4, B 74182 FiI 8 J 74181 4% 32 fi ALU B3 B, i 3 P& R A XX
BEAHLATHM TR, FESE 6.23 20, RIE AR 74182 i R4 T RHAM A M ¢ FRA
5 ik &4 P,

BERS A

6.1 B/ FJLAL BT R AL — 5 AR B+ BRI E B Y
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6.2 BH X=0.a,a,a,a,a5a,(a, 0 1), THILFHEOE o & BUAHE.
(1) X>%

1
(2) X?—g—

1 1
(3) —4">X>E

6.3 B MBE,[«], =1,520,%2x , EFERx< -16,1K[ x, ~x, R {H?
6.4 BHUBBFKNSM(F I AMIMERN), BRI TIEEMHENEL AHEMESE,
_13 29
64°128°
6.5 B[zl ,RKlx],Ma,
[%], =1.1100;[x], =1.1001;[x] =0.1110;[x], =1.0000;
[%], =1,0101;[%], =1,11005[x], =0,0111;[x], =1,0000,
6.6 RHBEFKANSA(FIUFSMEN), FBEMDEFHHERITICEME « HATEN, (=], =
(%] B,
6.7 rx HEME,x  HAEXE, BBl -x" 1, = -«] , BEE L,
6.8 FHlx]l, >yl . WREBTE x>y,
6.9 Y+ X% 9BH A1 FFH 451 %R ARG A3 KB BHEMLH S HEt, e s ge R
Z0(BRNBERA LS 7
6.10 ZEEFESAY P, RVBHERA L AFSA, BB £0 WEDG M KBEMBHE Bt adR
6.11 BAMBEFEN4M(FTIMFEM)  FHERESHA/NDEE SN ER SEMEENLE
i W R C o B U WA oy b N K - 8
27

6.12 REBEAKMAN BB R (E 1 LNA), BH 1 f (&1 BEA). BHlias - 21 7.375,

128° 1024°

- 86. SHTX ML AL AR M. BSRUTF .

(1) BRI N RG,

(2) Hrigfi BB AT,

(3) BB HBH, B IHE,

6.13 B AFE LA, S EE S HIB 2 016 .

(1) %832 1 16 7E i S B F T RR o

(2) BEARMEILF 2FER?

(3) YHEMBHRYANERR, ABRERAMBHKER  SHMNMEL FTHRERIHR R EZMET R
MNEBEME,

6.14 RESEFRN 32 ML, 8FAF +6 TR T HFBEREBRNRAEERSET  BHNA KFER
1fsh, B F R B BULALY X R BD, P B ) R RAT A7

6.15 f2RNEBF? HERE0RFNET, B AKHB MR HR R A A3 8087

6.16 RHBHBF KN 16, EHTHXHERA T ERRSNWENEE. BNSHRA 1 LF 56, ER
B+ R

100, - 87
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(1) EHFSE.

(2) B R HE LD

(3) #ERTHE SR

(4) HEERTHESEE,

(5) FEBRRTHERBELY.

(6) BRBMBA N M6 (& LAMA), BEI0A(E 1 ). 2HBEHERMAKMERE

(7) BABEKXE ) VAR AHAMEABHER, SRS HENMHERMARWEERE.

6.17 WHLEBHFRE NS M (I INFEA) M THAZNBERBTEALEE AL FAL, BERAEHB—M.H
LTI RETER.

(%], =0.0011010;[x], =0.1010100;[~], =1.0101111;

(%], =1.1101000;[x], =1.1101000;[x]; = 1. 1101000;

(%], =1.0011001;[x], =1.0011001;[x], =1.0011001,

6.18 KB FHEBMMERBN,

6.19 EHHMBFENSM(HF I NUMFSM) , HABEERANTETIEE,

9 13
1) A== B= --= 3 .
(1) 64’ 32,1314‘«3
19 17
(2) A=35.B= 35K A8
3 9
(3) A= _EvB"_32’;kA+Bo

(4) A= -87,B=53,R A-B,
(5) A=115,B= -24,5k A+ B,
6.20 HJERS— e 5 AL AN AN — AL Fe (Booth B k) BRI HE « - v,
(1) x=0.110111,y = -0. 101110,
(2) x= -0.010111,y = -0.010101,
(3) x=19,y =35,
(4) x=0.11011,y = 0. 11101,
6.21 AR MEZEEMAEMEEEETE « vy,
(1) x=0.100111,y =0. 101011,
(2) x=-0.10101,y =0. 11011,
(3) »=0.10100,y = - 0. 10001,
13 27
50’3 320
6.22 WHLBBFRAIOC(E IMFSA) , HE—KBAT 1 ps, —KMEF 1 ps, I JRH— AT HMES
— L R RSB IS ER L &R L DA E?
6.23 LI Booth HIEHEH RER, BRWMT:
(1) FEB/RMESMABL A FERR, 18 L F 8028 A8
(2) UL AR AL A IR B

(4) x=
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(3) EMEH BRI MBHRABEE

(4) 3R Booth BEHEHEMMBAATE.

6.24 EHLHANBHNBELEENZESER. EXNT:

(1) FERMEMBHATERR, BETFESMSMBOLLE,

(2) UEHA IS AL B B o

(3) FHAEHE S M HBRARAD £ MABHRA R

(4) B LR E AR,

(5) HAREFIERAE,

6.25 STTFRECH A0 T AR(FREEFSMHER) ERXRARRMISEER, AR YRBELEARER
B BREBMRBEENE T

6.26 HHBHERLBZELSBITE[s£y]40

(1) x=2""x0.101100,y =2 %% x ( -0.011100) -

(2) x=2""" x( =0.100010) ,y =2~ x ( -0.011111),

(3) x=2"" x ( -0.100101) ,y =2'" x ( -0.001111),

6.27 BREHBE3 AL, BER6 A (BWARMBEFSH) ITETHEE,

s 11 4 9

(1) [2 XE]+[2 x(—ﬁ)]o
3 13 4 5

(2) [2 XE]_[Z X(—?)]o
3 13 4 9

(3) [2 XR]X[Z x(_E)]o

6 11 . 3 15
(@) [2°x (-1 ] +[2 x (-7 1.
(5) [2° x (-1 ) x[27 x 200,

(6) [27x (=11 +[2"x (-]

(7) 3.3125 +6.125,

(8) 14.75 -2.4375,

6.28 WA EAFMBANBNBIELERETRL, WMANFELDINBESABKEZREERETE
He

6.29 W AEBHBE AL BEER6 ML (HAREFSL)  BERHNBABHEHE, BEAHEEE, HE
x-y, HEREE 1 fFFEK.

(1) x=2""x0.101101,y=2""" x ( -0.110101),

(2) x=2"""x( -0.100111) ,y =2 x ( -0.101011),

6.30 HMIBEBRARLE ERXRNEBABBIE BEHHMIEE HTH«+y,

(1) x=2"" x0.100111,y =2°"" x ( =0.101011),

(2) x=2""x( =0.101101) ,y =2"" x ( -0.111100)

6.31 WHLBFERK K2 A, AEETMSRIETRIT—DHFTMER(BIRSETHEERE R 30 us, 5
BRI R B W 45 ps) ,ERSEA 32 MMkt MASEE 0.6 us, ERBAERMEREBER.
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6.32 WHB/FRNI6M, HHH4444F5533 045

(1) EHFERSETRORENEFTHUBER FHRBHTREEEF R,
(2) B RS 77 REOWE A FFAT AL, 3 X X FIF T RET LB

(3) FI 74181 F0 74182 Mt B B AU E 40 H 8317 AL EAE R

B3R 6A & fr

6A.1 FHREGHMITHEXER
$6.BETHHK . —HHK. T ARHEKAER, FE5H, TETARHEKEE S L
“H” 40 17DBH 5 (17DB) , , ; # & &K 5 @ /v L “B”, 4v 101011008, B % 7= st # h = # &l &,
# B & (10101100) _,
$6.33 BB RN TAHBYEHRE

+ it 3K — R + 7 2K + # 8 T TAREHE
0 00000 0 16 10000 10
1 00001 1 17 10001 1
2 00010 2 18 10010 12
3 00011 3 19 10011 13
4 00100 4 20 10100 14
5 00101 5 21 10101 15
6 00110 6 22 10110 16
7 00111 7 23 10111 17
8 01000 8 24 11000 18
9 01001 9 25 11001 19
10 01010 A 26 11010 1A
11 01011 B 27 11011 1B
12 01100 C 28 11100 1C
13 01101 D 29 11101 1D
14 01110 E 30 11110 1E
15 01111 F 31 11111 IF

6A.2 & Tt Bl RO
EE-ANAHNTHATARS:
N :(dn-ldn-z"'dldo-d-ld-z"'d_m)r

n-2 1

n-1 1 ] -
=d,_r"wd, 7+ wdir vdgr +d 1T 4t d,T

n-}
- Sar
i=-m

B hEEnm HEEM, AARRERECFANRBWEID HRK REE LN H
BAURO~(r-D)REFHEE-Ar A F LKA
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Lo = 3 o % 4% e o+ 3 ) 3K
(1) #“R BRI *
Bl (11011, 1) - =1 x2* +1x2° +0x2* +1 x2"' +1x2° +1 x2"'
=27.5
(2) HEAHELAME(R)
* MEBArXAKXEEEMEL
| K

B4 (101001) - = ((((1 x2+0) x2+1) x2+0) x2+0) x2 +1 =41

f

e MNEHARAEBELMR

) 4 (0.1011) - =(((.(1 +2)+1) +2+40) =2 +1) +2 +0 =0. 6895

!

2. gt B R Z 3 K

(1) EZMBR(R) &

BRHTENANRELB I BRU2BAK, EA BN O L M BB FU 2 BEK, LE )
BHLRO0L(REREERRECLHK) .

B+ 3t K 123. 6875 £ R — #H

MR EEB L
EABRU2 B B4 ¥
123 +2 61 1 & 1% L
61 +2 30 1
30 +2 15 0
15 +2 7 1
7+2 3 1
32 1 1
122 0 1 &R
HOEHE 4 (123) , = (1111011) _,
NEH
& -& 3w BAEBHY BEH
0. 6875 x 2 0. 3750 1 = &L
0.3750 x2 0. 7500 0
0. 7500 x 2 0. 5000 1
0. 5000 x 2 0. 0000 1 ®A& L
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% /N (0. 6875) , = (0.1011) _

Brel  (123.6875) . = (1111011.1011) .
(2) WA AL &
%+ ot ) BB A B, R RACR Bk TR D B A R (R R
B 4o+t K 5148 MR Z S H B, T T A S RAAT,

+HHAK K BREWER
5148 212 211 210 29 28 27 26 25 24 23 22 21
—4096 22—=1 0 1 0 0 0 0 01 11 0

1052 T
~1024 210
28
—16 2*
12
-8 2
4
-4 22
0

BR (5148) , = (1010000011100) -,

0

T, REN 5148 R & Fi 4 o B oA W 2 89 7 B 4096, 1R 4 27 = 4096, # E AT % KL #y
CHH KR (HRA), REENBAE N 1052 F R £ A RoA S 2 B 7R 1024, X B AR
1B %R0 B BB, R AROK A S, B £ N 00 BB E A A oy 2 B HAL £ IR 1, o ACE Wy 5f B 2

FRO,ERERER,
3. ZHEESAN AR Bz N ER

BF2°=82"=16, K3 M- HHHPEFHE — LA BHK 4L HHKEFT L — ML+

NEHE AR TR TRy R R R ERR A TR K,
Bl qo
1111000010. 01101

1
PRk
ik 0, %% 3 & A 0, % 2 3 i
T T

001 111 000 010.011 010
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HOXE R B9\ 4 % 4 (1702.32) , = (1111000010.01101) .,
AL 0, % B 4 AL A4 0,8 R 4 £

T T

Ay ——y

0011 1100 0010 . 0110 1000
3 C 2 . 6 8

3 3t B+ >k 2 ) 8 (3C2.68) ., = (1111000010.01101) _,

Rz, K- N#FHEAI T _H#HERF, K-+ #AMBER AL R, ET
AR R AR kR R

4w

(247.63) , = (10100111.110011)

(F5B.48),, =(111101011011.01001) _

Bt sR 6B B3 3 % =5 70 B 51 R & 25

H6.28 AR X(X=XX,X,X,) xY(Y=Y Y, Y,V ) B EHRY I REZBEEN,
B 7 NI G EARENEREFIEMNU, B NE - ThHRA Y EF - CRLEH,
TATEAVREE RN IR REXNE SRR B FEABEED 45T
oM emBAK. BTRAEFNGH, MEBEERS AR EAMPBUA"HSIRE

BTN

HALH

B 6.28 X {EHAH A RET Tk 2%
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A ELTAARGREEE. AV ETEAMEBEES ERABEHAN FELRER,E
FRAEAAAEE XL E LA, ‘ '

B6.29 B—AMERX(X =X, ,X,XXX,) + Y(Y=Y,V,Y,) e xt A8 Bk 9 F A R B %
BEEE, BENE-ANFEN — AT E MK/ Bk (CAS) BT, S AEH P =08 ,CAS fF
MEEE; S P18, CASHREER. HERX, ~X wUH - ARREFAAAL(HI) L
5 CASHHZEHGABBEBRKY, ~V, UL AKT HENEF ZEARERRER(FE
TR AS, XULEEREH 0,0,0, HHEAE —(TRELY CAS H Ml C, P 4%
R ~R EEFNNETAFE, HTHAERT634FHANEARFHER L WER T
AHE, KEESEYEEX+Y P X -V #E, TREFALX ], + [ - 1V1], 2R, Bl
Bk B b — % CAS BT H T a RS M ER, HlwE 6.29 P EATR AL W/ LK 4
A~ CAS),

KBR=R, R, R R
(a) 4 UAKESREIETIBRER

BB X =0. X, X, X, X, X, X,
% M Y=0.YY,Y,
#Q=0.00,0,
4  # R=0.00R,R,R,R,
B 6.29 4% EARRK B RET BRIk 2R
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DA EEEBRENG F-FREZFRE ME —TER XX, -V Y,Y, B4, 884
WAL P=1o BEMX], +[ - IVI], R, EFAP=1HH% TR CAS WERB A, b
TAY,UMRERTENALRB YO WEN O, RTABY R THhEHT, HHEE

A PR CREE Mk, AEENMNLSHNHRBE T T, 2EFT-FREMET R
Bk, FR LI ERE, EHOEMmE"WBEAN.

Bl % x=101001,y =111, B 5 B ok M & 5 + 4

ﬁ:[x*]#=0,101001;[y*]%=0,111;[—y'],‘,\:l,OOl

BERE « 0,101001 ] 125 )
WAL y + 1,001 ’ P=1
RECH T 1,110001 Q=0  RusH P=0
RYER 1,10001

R + 0,111

KENE 0,01101 Q, =1 P=1
RELER 0,1101

R + 1,001

RECA 1,1111 Q,=0 P=0
REER 1,111

mER% + 0,111

0,110 Q,=1

®E A Q,0,0, =101; 4% K% R,R,R, =110,
ik 6C 74181 1B ig ik

B6.30 FiamBT7T4181 ALUMM A B R R HEBEX AWK 6.32 frF,
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F
=1
& | 1
JUNRIRARERANI
TR
ek

X lya X Y, 1X1
Z1 =1 =1 21 =
& &l 1] [&] | (& {1 [&]

11 U= J|

B 6.30 fZEBRERETH 74181 ALU %
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AEFENBUIBHELSREMNSE H UM I TR H50H AU R84 RGm %8
W EFE R, B RISC HAR M THENN B, FERE# SR LSHLRESNBME
BEDREUR SEAH S B FEENEL LR,

7.1 HlEsiE<

M EAA, T ENRERERM TSRS S MBS, CREER AN RN, LR
PLE B BRG] PR T R — R KB, B —KiG56 AR EMIEL, M, s
AT UL S LA R R RAE S I 2 S R B BEH 2 7 % . B LR % ST
B—RYMENMEAL BTN AMNIRLEE—FHLBEFIEARINBES, B X
2 WML E SRR ANBHOIESRGE ., HHRANIESRREF R T LIS IR,

TR & £ B BT 006 5 DL 2% (045 4 R G0, 0 fo FRE £k v B R A R S TR AL B8
R RGEMIIRE. THE LA G R H R AR LSRR A0 15 & R 40, 08 I 4 08 3 o 40 ) 45 b 12
Fo WRHLEREREIASES REMHROI B, BRIELHM T T B A BT -
iR B S, AR DURE BB SO S P B 26 30,

7.1.1 #HLH—RER

64 R i RAVER M L B BT IS A AR A, AR R 7.1 iR,

1. BRFH

BAEHARIEVIZIE S R E TR BRME, ik Bk g | RMEEOTR SIS 7B
BB RS, B, KA B T USSR ERAL, tip
PLEs RIFRHE S R B MBEI G 7 A, MBS a2 a8 2 7.1 485 8— Mt
=128 &84,

BAGHRETUREEN, TR, WEHRERERRERLSFH— N FE
LI 7.1 TR RS E TR, 1A R A E, T E AT EREKN AP mite
PLAIER /RT3 B HL UL & RISC ( Reduced Instruction Set Computer) F, 45, IBM 370 Hl VAX -
11 RFHL, BAFEKES R 8 fi,
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X TR K EREE NS, R DS MER S FOARFEF . XA 30
EHBEBY KT EFRKEEOMEIT BN 82K M. #ilan PDP - 11 Intel 8086/
80386 % , BAFH M KR A A/, ’

AT K B S (B AR o 4 4 TR R4 T O M B (R AR I BT R . B OR Y RSB
YRR B A, 1 5 1 T i I e Bk 250 0 DRR 20 T 988 A, AR 1) 3t 1k 20 ) 48 4 WT UL S [ R B PO 3R A
B AT7EW R B EMRTET AR ERS 7K. B7.2 B—My BRAEDHLHRER.

(o [ & [ ~ [~ ]
0000 A, A, A,
0001 A A, A,

afrspeem | ) i 2 s g=mnims
1110 A, A, A,
1111 0000 A, A,
1111 0001 A A

8 frifER | . ) z 2|15 £omatss
1111 1110 A, A,
1111 11 0000 A,
1111 1111 0001 A,

12 Priefem . . . . 15 &—Hhbtis4
1111 111 1110 A,
1111 1111 111t 0000

N 11 111 1111 0001

16 Pr#gAEG . . . . 16 %&FMhig4
1111 1111 111 111

7.2 —®YRBEEHREREE

B 7.2 Big 4 F RN 16 i, Hrh 4 (LY BABRIEHFER OP, 5 F 344 MK ML F By
A A, A, 4 REEEARERER S SIAT Sk 4, WA 16 K. HRMY RBABEA, WA
7.2 FiR, MERIETBER 4 I, SRk S B AN 15 S RIEFDER 8 S, “ ik S /BN 15
S BRAERDER 12 f B, — B 1S4 B A 0 15 A RMER IR 16 fInd, B ik 4 2 16 4%, L 61
S B LR AE 0 13 200 b 1k 250 0 DBl A T 48 0

BT R HES B A H A S R YR DT IR, B, B R 15 R =R 4 12 R TR
A 31 & Huik g4 F 16 AR iab 4,38 74 R84 RE W AT R
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B17.1 REB/SFKNI 16 6, BIERMMAIG KR 6 (7, ESH Tt —Hik Z#bat =
g

(1) WRIEEEE , EFTHHIESFE PR, —hti84H Q f, W it $84 B LK JL#?

(2) RAYV RBENER, E_HUBLE XM, THUELSF YL, M-t SREH
JLFR?

(1) MABBREBHAEIE R 6 A, W k184 FEIEBM AN 16 -6 -6 =4, X 4 fif
BERRATA 2 =16 FigfE. M TREBEE, WBRETTHHLIES PR, —Mb#S Q& 8T
THU LIRS B EAF 16 -P - Q s

(2) RAYV RBIEBEAR, BIEBMEOTAE, W = ik | — b 4k 705 o 1k A0 BRAVE RS K E 4 51
4RO AL 16 L, AT ik S BRAEBBE S —F, AT B 2° F—ht 1558 14E
W — ik 45 4 RAER B> — R, BT B AR 2° R B HihE 35 4 #RIET,

H b E4F X F, M-k S BEH (2° -X) x2° Ffh, R—#abi54H M F,UE
At SBEA[(2° -X) x2° -M] x2° #,

REBP BB THIESH Y B

Y=[(2*-X) x2° -M] x2°
| — b 11k 5 4
M=(2*-X) x2°-Yx2"°

EROTREBAEENESREAN NREXELHELSEAAE (NESERFPHA
W) B R9E 4 5 P R RERD, M AR R A0 S AR K BRIED, XS E2
EHEANIESFEEAE, SR, % BRIEDKE RGN AR ER,

2. Huht®E

Hu bk RS R 98 B %98 4 BRSO AL (— AR ) SR IR T — &S HH
Hho XEACHIAE” AT LR EFM HbE , AT AR FER ML, EEqUE /0 HE& bt

THE L EFEHAE R H, 28R4 M S B,

(1) POk $54

XMpESHIFER 4 4~ HBEKX T .

op Al Az As A4

K OP 8 A, AE—BES0h I A, BB ZRESObIE A, AR A, I T4
2 st

ZAEL R (A OP(A,) —A; WRIE, XML EHWSHE, FEE Mt /T LMERHEE o
EESAR I HE S it 7 B A A R, RIEATFRY 32 {1, BIEM &L 8 7,4 ik
FEBAL 6 A, WS BRERNERIUEE R 2° =64, Rt F BN R EF a9 Mk, W5
R — 2% DU hE 15 4, SE T VT 4 RS (BUE 4 — R, BUR MR E BB IR IR R — ) o

B R F P R B 246 —EBIDUF AT B9, TR ¥ 31 8028 PC BR BB A7 IR 24 B AR SR AT 6 2 19 3
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i, XETRhEE, N ERE A S T — KB4k, X, B FPRENBILFER A, &
(IR R 5 - 5= v

(2) =#hatfe<

ZHIHEAE AP RA 3 bk, KT
oP A, A, A,

ERTE(A,)OP(A,) A, WHIE, FLE4 MMt B & ARF IH S PC 29, RS
SFERAE, B OP 3k 8 fr, W] 3 Mtk 7B 4% i 8 fi, Bk = #uhb 15 4 B B B 1 St vE AT
ik 2% =256, [FER, 5 ik o Br O EAFHhE , W SE R — Ak S Mo hik 35 4 T I 4 IRTEAE RS .

PBEETERD, BRELERBREES RETA FE, P E LR LUE 8 FHE CPU
WS (0 ACC) X BE XA R — M bbkF B A, , AT/t " b ik 454

(3) ZHitit 84

Tk A R EF A ik F B, KX T .

OP A] A2

EAISEM (A )OP(A,) —A, BRAE, B A, FEREEARERMESSN AL, XA RFRAKE
RERMMtIt . AHIBRDRATIRR(A)OP(A,) —A, FIRAE, IR A, BR TR IR/ S i
fikoh , B RR A E G RO XPFFR TR — KRB LITUIE 4 KR, WREH
SERL(A,)OP(A,) —ACC, lult , BB —FKIESRFEIRF, EWEXRTHEREFTR
nas ACC . AAREESFRAMBEBHCKAMET, B S RERW EEIUERES
2" =4 K,

MR - RAERR I BR S EEESR ACC 1, IS Fh AT H B — bk i, R
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B4 F KRBT RGO KEE BRI p KB MBStk 9 . ARIPLAHIE S
TREAHFRK

B BENES FR IS FRATEMEF KA, U7 F 57758 .50, AT S —
KBRS RN RBNBIE . XL KRS FREEEN, EH 77 R,

BEE I EIMRR FHER MR, ZOREHNBEREN S, TR ELSFRAKRE
TRKEENK., —EHENIESRETLRAMEAERNES, IS 7 RETER, My
K#4 2FKES, EHARELSWEBILEESR, MHLT KESEL W7 6
H— A4 FILME CPUBE T, I TREELSHBITERENWE A0, @W R
Al RETEE RIS (B 5% 18 4 BB B R A% Bt B F KRB F KX 2.

Hil4n , PDP - 8 $54 F K [EE M 12 7 ; NOVA 454 F K [E B 16 i ;1BM 370 54 F KAl 2%,
Al DAR 16 L (CEAF) 32 BL(—AF) 48 i (—F ) ;Intel 8086 K454 7K T LK 8,16 .24,
32.40 1 48 fi R Fh . BEIHLSFRIN S KBRS,

7.2 BAERCRAUAMBRIERR

7.2.1 BIEHEHE

PLES P LA B AR B BV ik BT T B BB

(1) ik

ik SEBR - T B BOR — R B B 2 LT B R RO il . X, ik BT B0A N
R— TS R A e T E R AE 7.3 TR

(2) &7
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WEILPE LR FH E S8R S8R T HEE. fPRRETFESE 6 EFCET T4,
T HBE S S ERRP RN, EETRATES,

(3)

FER B, AABEF AR ORE M LOEER X, A THHEIELBER SR
R BE LA AT B8 1 A TE AR RS, IR R ASCIN BB (WK 5.2) , ERREE M — 7
BH ., YREAAHHAM —FEF5HE, 4 8 7 EBCDIC 15 ( Extended Binary Coded Decimal Inter-
change Code) , X Fr Y J& BCD 2Z i, FE AL TR

(4) ZHEHHE

HEHBTHREER RN, AREFEEBIGEE, A 401 HHESGHFREEBEARK
VLR ME BB, P, 78 ASCIT #5119 0110101, B /R T #EH # 5,  E K Bl NB-
CD 4+, AT HE S w 5B 850001111 EHEE Siz8 K4 A7, BIAT3R45 0101, I
b, K B A B — R BRI B B — A RE (D) FE0) X o 40 Fi
H B R BB AL

Blan, FEps AL PR AR A BIR R AV BB R A A S B (HMD) (AT S R R 4 AR Tk 46 /9 BCD
5 35 AL AR DL R BB IEEE 754 FRiE)

7.2.2 HBEHEFHESJPHEFERTN

AL P B R TR A B R A, WA AR A A BT LS T K. — &
PLESFRAWRTHM 1.2.4 8 6%, XREMFETFAFLAT, 7£R PRHLES PFNY 32 (64 {7,
TEM B FRM 4 7 8 L ZFH AR BRI 16 7 .32 L F1 64 i,

H FRRYSEEERAR, § & VL8 0N EIRF K ARG — , 5] 10 75 9 A0 2 8% T b 3
SCFH ) 6(F) 32(MF) .64 (PUF) ; PowerPC A] AL B 8 (F 45 ) 16 (2 F) 32(5F) .64 (X
F)o WM, N T T4, % ER 251 0B E A8 A8 A7 BT U RE T R 1 R 2 e
FIESR I 7.3 FiR,

B 7.3 R R TR RS KON 32 o, T W R VFE ORF R . FEX HE R 32
fEF R MBI R (NE 7.3 (a) Bin) P F bk R 2 MR HE, 52 ak 2 4 B8, X7 sk
B8 HBEE, YRR ELERE THAE - EZNEAFT. METHRIFE
FRp, Qi 7.4 FiR A 7.4 (a) FRARFE Y R AL B 7. 4(b) RN R T A KL

TEHBEAR N M R BB B0 (Bl —4~F) FTREE B N BB oo o, i & ZE 5 [al
FIRATAE 2, FF X B AR AL B TR, A REEE — 1~ B 7. 3(b) MBI 4 BIE T iX
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S bk (433840
¥ (Mt 0) ]
FOttE 4) 4
FHEAE 10 | FH0hat 10 [FH0bAE 9) W0kt 8) | 8
FHGhE 19| FH0hE 14) [FHGE 13) |F50hE 12)] 12
FF (it 18) de 7 (kb 16) 16
J7 (Bhhk 22) R (Hubk 20) 20
RE (hak 24) 24
RF 28
MF (Haht 32) 32
NFE 36
(a) MR
e Husk (i)
= Gk 2) dez (Mt 0) 0
FHOBAE 7) [FHOBIE 6) F (st 4) 4
FF (bt 10) (Mt 8) 8
(b)) Fxtuen f

B 7.3 FFESTRERTR

Fiusik ik

of3]2]1]o0 olo | 1]2]3
4l 71 6] 5] 4 4l 4|s5|s6]7
(a) RFFh IR (b) FEFITHfEAE

7.4 FMFFTRF

7.2.3 B{EFB

AR E LSS, RIERBBRAR B, EILF A NILSEHE U T ILAERRRE.

1. BEER ’

BEELOFEFFRESTER FAE5FMAT FRATSHEHMATZEKER. N
BB BB Z B B X442 (LOAD) M5 (STORE) XBFEMBKKAE B 1.HF &
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2. BEREZBERAE
XA EBEAREE O BT B B TR 1 BRI SR A FE e R (5 8L
BB, WFEEITE, —REAREE RSB A M BRI | LB SRANE, LT AR

XFEREBENTHGEE .

A L2800 B SRR T 8., 0 O IR (IR 8 B AL A ED) BLTE R (R RRAEE L) LR R
(8 ENLR ) %o

3. BAL

BRI A B AR BRB MG =R BRI 844 BT SEB A A
B EFSHTL 2" (£B)RERL 2" (%) WS E, JF BB (08 1F FT 7% B [ e iR £
PERAT I 4, BB O, B 4R 2 B B AR B A L R BRI B R o

4. #H

EEZFEBT AL RIRFIITRT M8 £ AM, B4 B 7 B S8 X FUBUT , 620 7]
RASHBAELSRTR. BBESELEBREXT I ELAGES KR B SRA
A 555 | | B B (Trap) % JLF

(1) BRNHEY

TEMEBRZEMAGEAR, 7T HBEERFEBE T - AT/IITHES AL, flm“IMP X7,
HINGER W H S I TR AR E X

(2) &IEHED

SUHBERENMEONITERRRERSFTERS . HAMWE, NES HFEHAS
W, T Bk B AT o — A PL S AR B AR A1 — S AR T, X2 AR R ID R EBRIEHSI R, B
i BARERL(Z) ,ERH 0,2 =1 FAFHEL(N) RN N = Ll bin & (V) SR F il
V=L AR SR (C) BB A A AL C= LA BIREM(P) SREBR.P=1%,

BN, 454 “BRO X" AR HEHER (ERSEOBWH (V=1), MWHLBHEE X, sl K4
“BRC Y'EREBBMAHAM(C=1) , WELHEE Y,

EAT— P AR5 4 , SKP(Skip) , EROR T — K8 O M BBh L, AT B & T 76 % 3k
R SKP GRS " &84S, Hln:

200

205 SKP DZ
206
207
X H“SKP DZ” RR AR & M52 B A& 2% D NE, MAT 5 205 KB 4L )5, LB =5 207
454 BT HRAT
(3) WAHERME
EHERFEN FLELAREIENERFBRAUEEFH. yREAEEHE , THXERTF
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BN FRT, YR ENTETFRIFM, AREHTEFARE ST, b, i+ ENES
R TEATRE, M EER GRS X MRS, SEMNYTaA A EERAR, Ay E
HHE

BHAAESAELIBAR ARAANTFRTEA. ETLAN-IBEEBH S —4
B BRI

WM1E 4 (CALL) — it 538 Bl #5 4 (RETURN) Be & 6 . CALL JIF A 243 (072 % 2 B 1%
EFEFHALDRETURN JIF FRFHITEE BHOE HEFRFE0I S, B 7.5 RE 7#EA
(CALL) AR [2] (RETURN) #8 4 7E 2 /¥ AT H R 2

Ho sk FEF
2000
2100 | CALLSUB1
2101
THIF SUBI /
2400 :
2500 | CALLSuB2
2501 .
2560 | CALLSUB2
2561 :
RETURN
THEF SUB2 (\
2700
RETURN

(a) EFZEFSE (b) BEFHIITRE
B’7.5 AAMERERESRER

B 7.5() BT EBFMTRFEEFIG S, £BFEMN 2000 #hk 855 6, 4
2100 4bF —A A%, AT E 2100 464 BE,CPU 81k F—&IAF 5 K 2101 454, ik
F 2400 $47 SUB1 FH# ¥, 7E SUBL 1 XA B K (2500 FiI 2560 &b ) i I T ¥ SUB2, 8 —K
#bH SUBL Hidl2 , T EAAT SUB2, TR FREM RETURN $54 8 CPU 3% 5 i8] &5

Bl 7.5(b)/"E T F#EHF—-SUB1-»SUB2—>SUB1—SUB2—SUBl — X B K IT A,

REEBELTFILA,
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o FRFAAESLHAM,

o THRFHATLAAETRF S WAFTRFHRE,

o 1G4 CALL $&4 # %t B — % RETURN 54,

t AT LAV 2 40 8 R, BRI, CPU b ZBE AR Bl sy bk , 48 772 EME B [ o 5K [H)
HyHE TR RCFE LT 3 4k

o HAFAN. MLBNRA T AFAS, T IHTHEGER Bt

o FREFMHALMIA,

o HTN. BAATHE LA A HEAR , BT RETURN 354 J& , 8 7T & 2l AUER T A HR U 07 3R JR]
FUF: B

(4) FaBE(Trap) SREBHE S

B Bt L S — R R A B R R L BB AR AT R, AT RE St BRSO IR AN RRUE A BE
SR 255 A IR A B T R AP B R BOE RS BRBUH BN 0 B AT R
WL R AL A SRR RSN B LR BRI B AR o B0 2 B B SR B B, 35 U R
MR RGO E R IET . Bk, — EUR B AMSORE  TH R AL & A B S B A MR T B3R
1T, i A b R 0 1 R ) M AL 2

AR B S — AR R OUA P E B, TR RE S (M4 RE P A RBHE
A FE M BLR S MORERS , 1 CPU [ 37 Ak 3R AT . o7 O DL 2% 10 B 400 3 90 A9 B B 4 4 50
“UPERT 154 R R 5T 2R 4 9 R R R PSR o B4, IBM PC (Intel 8086 ) 9 £k 47 i INT TYPE
(TYPE £ 8 1% %0, %7 PR ) , S at B e R LA A P (I R B 48 4, R S8 LR 2
T

5. &AM

W F 170 B gat 49O F 8 SR WA 84 B SN R B A A AR
AR S CPU M F A28, SUS BUE N CPU R F e i th RSN F 4o

6. HAth

HoA L35 S 15454 EHLIE A S RIEE A TP S SO i B ANDIE S F

S T B R B YL 1S B BRI R A B SRS U R L TP B AR
(HALTEAES . WA RS FHB LR FABENRFRRERS

LR SESMTEIRST, R RAFES, X EKHRAS RERATRERAZHMR
G, AP R B/

T AR E B R, B RS, X A R BUE SRR R RE . EE
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7.3 F4bJ5=

FHETT SRR B E A SRR B AR F — 0 EAT RO HS 4 ik 0 7 ok, B S BB
R EME, T B B WS A RS Tk,
TS o R4 F AR FHE R A,

7.3.1 £ JFu
154 0k ELB TR B, B 40 A IOUF Sk A0 B BK T 0k W

WU 1k FTE L B F T A PC AN L, B BB R T — & 454 10 st 5 BRI 3k 005 55 8 2
BLYLH. 7.6 RETHS FHIR,

54tk 154 154 bt I a5
L@—— o[ LDA 1000

+1 ﬁ/ 1| ADD 1001 iR 341k
2 | DEC 1200 A 2=5113
3] IMP 7 i -4k
4| LDA 2000
5| suB 2001
6| INC
7| STA 2500 Bk F 4t
8| LDA 1100 i 3-41k
9 :

B7.6 #HE4MINFARERA

IRAIF R E N 0, RE ek 0 26 TR FHES PC b, B2 175 R E 0,1,
2,3,7,8,9, UFHAT. HHHE1.2.3 BHA0MiH PC AFIB R, HE 3 St 54 %
CIMP 7T BT RN 3 SIS TR ERAMEE T % E PC,H L, L5 4 Mol Bkt 4.5.6 = &,
HEERTE 7 R4S BEUNFHITE 8 £ .5 9 KEHKS,

RTBEBRF Uk 09 R B Mtk T B 2 6 7E 7.3, 2 WK B 42 T 0L AT T8k PR 4

7.3.2 #iEI4

BHRFU TR REE RS FHLIR— FEREHETH— TR, 155101



E1TE BSF 4% 31

S FEEE B BRI R E St IR TR O A, BESUWE SR
AR iC/E FA, ERH I F MBS R E R, e A1 S s
E7.7 BiRo

BER | FHRE | EAhakA

7.7 —F—HuikiE e sHX

HTETFANHREEIF R, REELSFRK RTINS FRIHER.

1. ST Ep 34t

ST F A A R R R BIREIE A TN, B it A RREBER AL, TR B
B B, UFR 2 Josr B, BOR R R MBI R AE A, I 7.8 R, B #7 2o SL B i
FREFRIC o

SB[ FHEAFAE

|0P|# A
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ILEP#

7.8 SMEAFHRER

B ST REBUR IS4 Al 37 B SRS B 4R 50, X Rh 184 78 AT B B A 46 17 7]
58, B A MOIEBRE T X238 48-% Br g R 69 3L B B9
2. H#EFu
BTSSR, B FPHER bt A ERERN RIS EA R
EA=A
W7.9"ETHEII

Lt

Al BEH

7.9 BEEIUrEE

T AR FRBAERREE, OATEL T RRERS ML, EHE S RITHBRX £
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15 SR e S ik
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By Fa RIS T AW B4 AR st , FEBR PR B0 s ik B R R AR A A
FHAG T B, — B IMER S RGN —MRER I, 5 — B ERE EE B
ACC H IXFE R m#8 ACC /R T 7 — 1 ¥aotuik . B 7.10 RE T K& St

P AN =
FALRHAE £ ath
app] T A ]
 ———

B7.10 BEIFLTER

340 IBM PC(Intel 8086 ) P By ek 45 & , AR M KR & fEFF 7 8% AX(16 i) A 7 2% AL(8
fn) o, T AX(E AL) SR BEORE M s o S0 AT 3 A5 3% 154 MOVS, HL IR 88 75 500 st ik B
BT ST A A7 4 b (BURRAE R SIS BT ) , B BB b B 7 DI AE 3R .

HTR&FUEESFHLT — ottt , Hibb, X #FA 7 XS FH THRERLSFK,

4. Ak

fifi #7184 7 P RE Ik A B 84 R B AE R s bl , TR 45 3 7R 80RO a1k T 7 4 77 ik
BT AL , B R UL, A ROtk R T sk [ AR A, B o 1B Tk, B EA = (A) I 7. 11
BiR o

i} - hL AP AE 8] hEAFE
o FH i FA7
ol [« (o[ %
Al Ea A
I:EA HAEH EAI o] Ea
[;; BAEH
(a) Rl (b) PIKAZ A

B7.11 EEEIFHERERE
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B 7. 10 (a) Jp— K[ 3 Fhb, B A ik #OTAY A EA RIRAEEUNA BOBAE B 7. 11(b)
Wk ] 3 kL B A Sk MOTEIA A A, BARRASBIE, T A, TR A EA 4 RA K
Hoht o

XA IR G HEFUALL, YR TRAERMN FHEE, B A BHCRE D TES
TR, TEMF KA 54T RAS, HRELFRMIFEFRYN 16 fii, Ay 8 {7, BRE &
FHEE R 2°, — WK 3 Ak 0 F ALV B AT i 2% M B R A EE T Ak A, TR AR AR B AR AR
BEEF AR AL H . WE 7. 11(b) H, MR E AN 1, AR A T A ST A F 4k A7
BB A0 B BRI X ARSI EA, AT W AR T AL RBAE O EA B AL 4, N
I, B R F LSRR 27,

A TS T AMEEE T EE TR Gh0, FIE 83k w7 LR J7 68 i 58 T R T
B E 712 R E T AT FRFR E R AL

B S
e FREF

80| AHAFEF
81 /

201) WHTER |
202 N

~\_ IMP@A
[EIHERFE

B 7.12  FIFFR2 R [ i E a2l AR s A

P R R TR, ROEAE A ARG e R R E AR A TR R R AR AR A 1 St ik
A B FEAE ST P B BT M I UL B AR Y T A B, B — AR, B A] =81, KA A
BT E[A] =202, B, 4P — K TRFIITRRAKRKIESIMP @ A” (@ R RIAFFLL) , fERT
T EE 81 ST, FE, BoRBTRETFBRFRE, EE 2 202 58T,

F) 3 FhE R BREE TS BT R BB R (—KEHEF i) RE R (B KEET
i) B AE S PUTH K .

5. Ffras ik

EFFEFUMOELSF P A BFRASKHE THFFEHRNHS W EA=R WA 7. 13 fi
Mo HCRMERCER R, BHEME RN, B TRERREEFS, WFFRI TR IMTH B
THHE, R T HATHHE . i Tt FR AR HRUFERRS OIANTFEREER) 1K
A FEE, VA T, B A S S B R R E M A

6. A FF A% %S 4k
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Bl 7.14 RET HFHEMRMEZIFAALR,

ﬁﬁﬁﬁ UL
l{i )
.
R
R
—R;] BER L——R;| EA e B
i i
AR EERE
K7.13 FHEHILTEE B7.14 FESOEIHRER

B R, PR AR R TR BRAE SO 7E AT Ak S B itk EA = (R).
SRR FAA L, I8 WRATH BRI £, S/ 7.11(a) ML, A R it R B
AR TTH T RAT AL B AP a8 o, SRR H 0 A RS 48 Fk, & R B D0 — 1K

7. HAE Ik

A F T RA B AL F A7 AR BR, K BAERME Ut EA S THAFHHER A 551
A AT % TR YA (R B btk ) AR o, B

EA=A +(BR)

Bl 7.15 R T 4t Fakd 8,

FHLFFAE

X *#F

L,

Rl

. [ EHFES

(3 ) BAEH

R,
(a) TRENFHFSE BR (b)) BHEFRMHEEFER

B 7.15 EuIHrsERE

B F AR RARKOMBROPR. FHERS,BEETENNETRE - ENLEFRF
@ BR, GEAII A R0 BB A R AR A AR, R 4 4 1 Tk R A £ S gk e Bk Ak B AT
o A — 8 A fras B, i AP I3 R 7 2R O B A B FE A st . i,
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IBM 370 i+ B HLFBA 16 NEMAFFE, A ERE PR HFFRIE N EL F R XA
7.15(a) AR FaE F4k, 8 7. 15(b) B4k Fik

E Ak F 4k AT LAY KRR R T 0k VB, R B A AR AL BT LR T sk A BRI E
MEEARBRAN, A RAEETH, B2 A QMRS , Tkxt EFA BITHIT UM, EXR
FAZEhE FHEE AT LB RS W E R E F . B, 8 B N T B, BB a7
FHUFHES D BANCBREEESF PRI A H XERERNA RS T 2
HFFEBAASBRNMBRZN, REX R FFENAS B, R UFEFRE R,

EAFNAEZERFIRAEH. APAALEEACHBFFTERNE—ZHEH,
ZATMBEREREEBRFRE ZEQOEARL, RFELFFEN - IEHE L
fit) BT P R B R Bk EAF O B s it (SRRl )RR B KRBT EHFW
HSEXE, W, F—BEEANFEROILERN, AP RFEE BB F RN R
AL FE AR AN AT, B T A Bk A 77 28 B T4 0, 52 4 e BB F R B B P ARSE £ A7 DR I
KHE, EBRFITERT, A ARKNEE S OB FEZFNBA 6, AP R B
HROAE, URR AL 2T RBIET,

8. Zeht S at

AhE T SN F AR A M. KA sk EA FTFHRAFPRER M A 53007 7 2%
IX # A FR AR Z AN, B

EA = A + (IX)
BRAELH FAERMEES , WY RBERN IR, I B NE 7. 16 Fin.
FHHSAE
P oy
T lOP[JIRil AJ ¥4
LRO
Rl
R, —
i \aLu/
ey R: pii i E R e
(a) TRATHHFFEIX (b) BERFTREEUFFE

B 7.16 ZhtIatREE

& 7.16(a) (b) 5E 7.15(a) .(b) AR H, 8 WA HEF it 5 H 4k T 3k 89 it bk T AL 72 %
KR, HTFREGMLAZERA, BAEFRAR, ENERERANX A BEikFiukERE
AT HBRE SRS RAESE, L FFRNATEF hRERERERRFHE, ERF
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RRAT S B P HERR TS, WS F P A BAEMN, 20 Fikd, B FFH0AE
RBRPBEN, ARFRTIBTRETE, fHELSFHN A BATAN, 431 F2H
FAEIRECA RIS, AR A B R R, AT BE A D B W s Ak, S B A A A 8 IX B
7, EARA S BB P — SR i il R B A RBBARBRT . Bl RBAAE N AR
FRAELL D A tubb by £ A —BUE A, SRR N AN E S WA I T RARE SRR
BFEEGH. £7.1500TRHEEIFIER N MCEHEORRE,

R7.1 HEEISURKRNIEHUTEHEERF

B w3
LDA D [D]—ACC
ADD D +1 [ACC] +[D +1]>ACC
ADD D +2 [ACC] +[D +2]—ACC
ADD D +(N-1) [ACC] +[D+ (N-1)]-—>ACC
DIV #N [ACC] + N—ACC
STA ANS [ACC]—ANS #7T (ANS 24 £ 77 5 ST Hu bt )

WA, H N =100 B, ZBRF AT 102 K484, BRBUESN, 3L & A 102 ARG IE IR 4 o
i ELBE N B8, BT BT A B S B i (3 NV +2 &)
A A AE ik, R B AR B A A AR B, TR EFHE 4 ADD X, D7 (X BB 7748, D
A X AL ) A2 B AR R GE R N A BN . FAZEHE T 0k g RO R N2 7.2 R
£7.2 TUIARNIBHEHERRF

7 oM
LDA #0 0—ACC
LDX #0 0—-X(X N7 F 17 28)
M ADD X,D [ACC] +[D +(X) ]»ACC(D K sthht , X 7L hE F 17 28)
INX [X] +1-5X
CPX #N [X]-N BT ZHRE,BERRIO0",Z=1;484“0",2=0
BNE M BHZ=1/, TP HIT; S 2=-08 ,%FEM
DIV #N [ACC] = N—ACC
STA ANS [ ACC]—>ANS(ANS H EFF R AT L)

BRFOUN T 8 X484 AR N M3, 38582, 554 B E R TR R
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A HIHLES (10 Intel 8086 \VAX - 11) fy745tik F-ht HAT B 3250k (9 T B , B 77 B — 0, 1R
EEEKE RSP EE) EFHFEEE RSB E, UEERT — M REr k.

ARk FHEE T LS oAt B0k RS @A #li0, A5k F bkl 554E FHEA T, A O
it EA % F5 4 bRt A AN FHFEE X WAZE (IX) RELFFEH BRTFHAE
(BR) AHfnzz 0, Bp ,

EA =A + (IX) + (BR)

AFNE S hE O] [l 4 T ak A A B AR S AR ik TR ik 8 S fe) ik 75 AR B 45 Sk U7 R, SR TEAE A
B R ML AR B ATV B A .

9. HiXtFat

FAXT FHE A0 S Ak R R T B PC A A (RN S AT A Mil) 542 F P B it
Hk A RN AL, BR

EA =(PC) +A
B 7.17 RE T AN F AR, B el W RERMALE 5 MR S ML B A —BBEE A

}*EMEE%A

BAEH

717 A FarEE

Xt S % A THBEELS, HBE N BRI S5 ST 0 — B R, AR M A8
B, EHELSFRER L A A, 5 A XHRABE, MR A E G 8 GRS, i
ERBEN 8 AL, WIE4 LB ETE (PC) +127 ~ (PC) - 128 Z A,

HINH bk B B K R RSB S AN B E , B T RE PC (A9 284k 22, N i, T0 e %azf“?fiﬁ
BB B IX %, BB AT EAE AT, X TG RSP RAAE . B, %72 9E —KEBRKS“BNE
M",EHT M+3 B, di]

— M ADD X,D

M+1 INX
M+2 CPX #N

— M +3 BNE M
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IR, AR FE MO M LB . SRR AR F 4, % BNE M7 BB 5 BNE + -3”
(% H XS FHEAFAE ) SR (8 AR P PR S AT — Mo it 25 I AR BB E 2515 DS M +3 &%
AREEE M RIS, R ABEN -3, MOSHMTE M +3 K84 BNE « -3"B , KHH
H ot K

EA=(PC) +( ~-3)=M+3-3=M

HiRfGE THBE N B iRt .

HEF -1t AT 5 ) 4% T 1k BE AER

BI17.2 BAXNIFAOEBESE 3 AFW, E—F W HRES,E - ZF VT REAN B
B RN ), BB 7E A7 8 2% P R A DU 7 WUk sk O R 824 CPU 726K
P — A B A B (PC) +1-PC,

(1) & PCHAT{E N 240 (+EH]) , BRAEBE 200 (T3t H) , MHEBHELWEZ ZFHH
PLEs B R4 4

(2) # PC ATy 240(H ) , BOREBE 200( T8 , MFEBELHEZ ZFHH
PLEs Rt A

(1) PC HH{H N 240, X5 S W5 PC % 243, BREH 2 290, (A I B B A
290 -243 =47 ¥ G R AMES N 2FH, i T BOE TR A7 8 4% b R F LU 2795 s ik O =7 st ik 09 77 0
AL BOIZFE B S W 2597 2FH, 38 =59 2 00H,

(2) PC HHE[{E K 240, %48 S B /5 PC {H ) 243, BoRE ) 200, BIAH XT3 8 & 4 200 -
243 = - 43 R AME O DSH, i T 50308 16 7 8 4% P R A DUIR 72 99 stttk O 7 b ik 19 77 O X
MBI 4 M8 7 0 DSH, =597} FFH,

10. HEAR 4k

HERR F BRI B AR SRR AR F S (BB kLW, AT A E
TFR)— 3o s AR AR (PR HORAR ) o SERRIIBTT R R et o s se SR B P, st JG 1
BRI BR BN — D O HT T . RIEOR ARy 5], 77 F 3 45 4+ SP(Stack Point) 5 1
BRI ht , i CPU H— A A 8168 SP. B AES L RE M AR DU bt 36 7R O 77 A 22 7T
B o AT JL3E A Tkt AT R O — R R i ok, R AR B st BB PR & 7E SP o SRR F bk
HA RO AT A F AR EEFAL, B SP T F 78, CHENERERNA Xt B7.18 )
BRI R

Bl 7.18(a) .(b) sy HI /A4 “PUSH A" Fl i £2“ POP A" (Y31 72

H T SP MG A $E /R B R DU AL , L AR 38 2 4T #E 4R (PUSH) , 3% 2 i £ (POP) , SP W1 1§
BT R, HRKIAE R TR, W4 RHEK(SP) - A-SP; B (SP) +
A—SP, ARESEFHAE T XEX, HEHET R, W AR 1(INE 7. 18 FiR ) ; B FEH
ik, MERBEFEFREILANATFTIHRAEBHE A GIMFRA 66, A=2,%KN
32 fii,A =4,
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17 /—\aéﬁ
acc[ 15| cc| I’Bi]ﬁ
1FF[ 15
se[ 200 *%3% X sp{  1FF 200X
R 054
PUSH A F PUSH A &
(a) PUSH ARE '
17 rEENET
cc| Y |1§]ﬁ Acc| 15 | \

IFF 15 15

sp[ TP ] s % se[ a0 BRI

200

BRIE R
POP A I POP AJG
(b) POP ATRE

BH7.18 #ERIHrER

B17.3 —KWFREZIFUNTRFEAES , HE DT ARFEBMIF UL,
F R ik S000H, B PC X Hi{H % 2000H, SP # A ¢ Jy 0100H , B TR A & y 2746 H , 774 4% 1%
FA Gk, T LA AR BB B AT (SP) - A—SP, G HEARIE . KB % T 5 LA S TF,PC.SP
ERTNEZERE DT

(1) CALL #54 SR BUAT o

(2) CALL 52 8 f7)5 -

(3) TRFRMEG,

f#.(1) CALL #84 ¥ BUHi, PC =2000H,SP =0100H , ¥ TR A & & 2746H,

(2) CALLfS AW fE, B TS H T 4k, CALL #8403t b 4 N7 3, B F BT =
2004H A%, Bf SP = (SP) -2 =00FEH, &R TR A A0 2004H,PC i EH A FREF A D Hh
3k 5000H,

(3) FTRFREE,BFE A 1R, PC =2004H,SP #8224 0100H, BT Py & H2746H,

BT AT ENMRES  ARNENT T XIE S A8 EF LyLE K T k07 X AT
BEABHRED, SEEEERANT BTN, UM THE,

MNRRESAELSRAE IEECHILETANAAXERER, H—-BEXAILHES B
BAPAETHIERNSHN I T ARERERE, SUNEFELEEFSIT. WREH
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Z 5P RS FRERIT, N T# Ty X E L SE SRR ATRIK . WA —ABEK
B MEEY TR TSRS I X S ERE T — S IMEX IS NE R RE L THE
A& W PR

7.4 1R HEAEH

KABARMAERTHA RGN SR, W HBR MR TSN EASEHEL |’
AR BTBANE L T ES A B8 e — BB, BEHE.

7.4.1 BiItHESHANEEHEMER

A RGEP BT HLAEMNMERE, LERF A RBIKSE . AP EmER kA BELS RS
BFEE,ETHAEE, R ERISRTRFEEER SHEFERD, LARBET. I
Sh, T R E B R, LA EH L RNIE S RESF — RIPLEE S RENRAE, B &
LRI AR LR P 847, IR 0 1) LARE

EARRE PRI TR REMNIIRE, JuL, 78 & 182 /8 Xmh, A LT LA 7 55 7

O BIERE GFE BB EBRERELERE,

@ BHm A e R BE R W LA S 54,

@ 4R AERAS TR BB a7 A5 sk DB Ak, DL KR4
FRUBEBABERTES,

@ Fhb77 R BB A WL I 4k 75

© FAEHNTE A AR L O PR SR HATH

7.4.2 5L HEEH

AR HLE R4 AR 2T DA R KR 28 51, 4 5 R 7T RRHE & R ALES 10 35 2 i U PE 4 4, LRE
52 JLRD R B R A A N R T o

1. PDP -8

PDP -8 Hy35 4 F RS — K 12 i ,CPU A RiR— B A48, B R inds ACC, K E 474k
ShEFABBRMENFMEE R (BN HFK SRR —T0) . ZINIELSHERT 08 =X
%K, ME 7.19 Brwo

WHEREL Bt 4, 0~2 L RHMAEM (REXT 000 ~ 101 AFMEARIE) ;34K
{37 49 FHERFAE AL, Forp 3 A7 R R A B -4k, 4 AL R R B TR (B PC /Ry i ) iR 2 0
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FUR 35 ~ 11 N sk

HT G KRB, X REB I XERT
WA MR T HAE AL, X KA B weiss Res[m[] mum |
ACC HEAT 4 B HRAE, 0T A X A BUR 4 A B4 it 0o e !
AfH T RYE A W REBBES, WEREBKE  voxmel i o] vz [mkw]
— A A B R A 0o 23 89 1

BERELSR /0K HO~2 000 110 fEFRE, #essas[l 1 1] msies |

HEKBENTH ~ 1L fIRM,3 ~8 U RRBH
5L A 64 ML

PDP -8 &5 &4 30O 5 18] 3% -0k A hik 541k M %
Fhko i EEREBY R, A 35 KL

2. PDP -11

0 2 3 11

B 7.19 PDP -8 440

PDP - 11 HLEF T A 16 {2, CPU Wik 8 A 16 fir i FH A A7 4% , Fo P BI-1- 38 F 47 77 48 F R AT

H, — A O AR 18§ SP, — /> B ¥ 11 3% PC,

PDP - 11 84 FKH 16 {1 .32 (i FI 48 (L =R, RAREHY RE A, 8 B4R 0 6 80R
ELRAFHMI A T hl  — ik T I A 13 JaE S, B 720 Sl T IO

HA,

(@) | OP-CODE |

16

® [ op-copE [Heusit]
10 6

(© | op [ st | At
4 6 6

@ | op

10

|Hmosent]  feasssmn |
6 16

© |op| wsbat [Eummat  femkmssba 1 |
4 6 6

fefgasmat 2 |

16

B 7.20 PDP-11 HREASHER

i eh (a) Tk g2 (b) S — b A& 3K, b 6 0 B itk A8 rh a9 3 {3708 Fak e,
b3 LR 8 A FAAMTEHE—3 (o) ((d) (o) ¥ AL A5 4 HBREBOREAR),

A - A AR - AR M B AS - rpE e R

PDP - 11 $54 RGEMF Ly X LA B 42, BRI T BE AR i, SO M T B E 2K,

o 4b 2 RE S AR H AN

16
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3. IBM 360
IBM 360 B FRFIb., FriBRFIM, RIEHEAIS RGEME, EA KRG WHEFIH— R
IHE ML, IBM 370 Xt IBM 360 2584 LA K. Frid IBM 370 5] & il IBM 360 #y4" & o iE fi
IBM 360 & 32 [ #L#% , FF 1 Fhk, F A XFZHEREKE, FTH FF F WF(WHE
L) EHETHBB FRHEE, ECPUTHF I R ERAFFR(APTEEE—-NFRF
FAE N E L7285 BR BUBHEF S 1X) ,4 NIUEE (64 (L) IF A F . BEFKHAE 16 fi,
32 i 48 L =F, 01 7. 21 BN

o mtyy | omodyr | medew ||
ey oF Ilellzzl
BA_OoF | R X[B] D |
8 2 4 4 2
walL o TRTRTB] D |
8 7 4 4 2
ﬁ%ﬁl op | 1 [ B ] D |
g 8 ) 12
walor [ L [B] D, ['B, | D,
8 8 4 12 2 12

B 7.21 IBM 360/370 354 #& X

Bt T HAE S, BT BRIERA RN 8 fii. RR AR FHF & - FHHEK
A, W RIELIEFFHEP SER (R) OP (R,)—R, B#fE. RX Bk XM #F 748 -
SRS, M REYEFHFSD AT REREFME ST, LA 2k (X) %
3k (B) FakHARE, ATLASZER (R,) OPM [(X) +(B) +D]—R, #{E. RS AR =Hhk#
AW TR - FHESEES, M (Ry) OPM [(B) +D]-R, #E, ST A K105 A%,
BRI —-M [(B) +D] B9#fE. SSHARFME - FRHEIES, WA RERSERHE
L XRBCHATHAMNSENFASLE FEREFTE LATEX—MKE( ~256 7FHFF)
FRIKRE(B—TA1~16 N T#HE), EXER M [(B,) +D,] OPM [(B,) +D,]
—M[(B,) +D,] B#E,

4. Intel 8086/80486 Z 3 #l

Intel 8086/80486 RIIMAE T EILME ST RN 1 ~6 MFH  BIAERK. Flan, Fiuik i
{75 BfE84 NOP R — A5 4, — ik A = #9 CALL 454 T LR 3 F W (BWEA) S 5%
(Bl M) ; ik RS F RPN RIS T IR F /48 - FASE FEE - FHEH,
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WA LR 88 - SRR B SR - LR, BN S W B 2.2 ~42~33~6
M7 BRERIINAESHEN, RETUERERER BT,

7.4.3 5T HIILTTEEG

Bl7.4 FHFK 164, FEFEEITUEEY 128 7, BB RN -64 ~ +63,16
DiEAFERYTEARLEFFS. T —ERCRARN BMETH FARBHEKR,

(1) HEFIH b4 3 %,

(2) Zdik FHk ) — MR 2 6 &

(3) FHEFUH 1AL EL 8 &

(4) HEIF U —HikiES 12 5%,

(5) ZHhb#e4 32 &,

HEEA ZOMAERA? ELFFERILN—BILRS EEENE D%
fR.(1) EHEINA Tk ES T REE B S B BRI S [E D 128 7, W4 ik
K7L HAE A 7.22(a) Fim . 3 RXFHES B BRAERS A 00,01 7110, # T A9 11 Al4E R F —

R A8 M RIERY B
2 7 7 0
(a) | op A, A, :
10
5 4 7
11000
(b) oP R, A :
11101
8 4 4 11110000
(c) oP R, R,
11110111
i ! 111110000
(6] oP A :
111111011
16
1111111000000000
(e) OP :
1111111000011111

B7.22 7.4 HFESBER

3%

6%

8%

12 %

2%
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(2) 20 Fhakr)— bk 352 AR IE AR A B -64 ~ +63 JE X Hbht A BT {7,
B 16 MEHFARIENTIFAE R4 VENTHEFHFSR BHS., BTHS M4
PRAERD , A KA 7.22(b) iR, 6 KX F4s 4 ME/ERS S 11000 ~ 11101, ) T /Y B9 4 4% 75
11110 F1 11111 614k 5 B A .

(3) AEHFHFEFTUW b4 S WA/ Mh R A Rt 8 40, 8 T4 8 Al fE 4k
i, A R(b) WREBY R T 3 i, KRN WE 7.22(c) fin, 8 £FXMIELHBIED N
11110000 ~ 11110111, | F & 11111000 ~ 11111111 3% 8 M H I K 3 & A

(4) FHEI I —Hk 8845 B2 7 M ht S50, AT 9 3R 1ERS, e#E X (o) A3 1E
By RT LA, 58X ()BT MREHS, sTHK 16 49 g, L1111 45 R85 (d)
64 W BEE RS RRAE AL, 12 Z5 X R 45 A MR 1ETS S 111110000 ~ 111111011, qn [ 7.22(d) fiw.
FIF M 111111100 ~ 111111111 54 R 3 B .

(5) TEZHALIE ST, B K 16 M EAE BN, WE (D) WBEBY BT 76,5 LR
FTFH 4N REBHAR, LA 4 x2" KBS0 BEN, 32 KX M4 008 /F B TR
1111111000000000 ~ 111111100001 1111, {1 7.22(e) ik .

WA 2° -32 =480 RS R, B RHFAR T A — LI5S R 3K 4 L7 S s hk
Ah BTN 30 X HKHE4

Bi17.5 EEVEAEIFAEMEAFFAE, R -SRI 4S A5, Rir HiENRE
B34 B4 7K WS FRAEHFERY R 16 47,

(1) ZERABRFEIES , ILEET M 105 FrigfE, s ST HIEFHWTERE S —KE)E
FHEH) FHEE R Z D7 B AR B S B R L

Q) HEMFRAE T RAA AT EEEHRAEER N 16 MB ) E£777
(1) FERFERBAS D ARIEEET K 105 Fhafete  BURES 7 7. F ARG EEMEE T,
HA BRI FFS AN 88, O 2 3 FHEEN , KSR F .
7 2 7
| op | M | AD |
Hrb,OP R RS, 5] 52 68 105 Fh4edE s M Ry F-HEHRAE , °T Rk U 0k 05 X5 AD 78 it

XFPHE SR AR BT 27 =128, - Yka) S hk B ST B R 2" =65 536,

(2) &K 16 MB fPffiss , BT SHMBFRK R 16 Ml 8 M fFIEE8 A B M %, H) 16 MB =
8 M x16 fii, #{FIES BB 16 MB 1) £ 47, v RN FE K4, HEREH M F a4 1E f R
T HEAWT

7 2 7
oP } M ] AD,
AD,

Ho B saikky AD, /AD, 367 +16 =23 fii, 2% =8 M, B AT i EF T — 8 .
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B17.6 FHEIPLICH 64 Rl BAERAEEE, BRAU TR
(1) RA—suhk s — sk g Ao
(2) B HFRF 0 BT RAD FhE (P E R - 128 ~ +127) ZFFF LT3,
(3) 16 MERAFES, EREENEHEHNBRERSEFFED BRUEFIFRD,
(4) BUSL/F7 5048 4 160 F 37 77 88 A A s 2 Al s e
(5) fith#e 7 &0 1| MB 371 itk
TR B R4 IR 7 5 A R HE B 4 ik U R TR 2R
(1) BEEASBANFES - FHAHE HURTR 16 {1,
6 2 4

4
op [ M [ R | R |

Hoir, OP MR ERD,6 37, TS0 50 64 R fE M O Fhb#ER,2 i, W R B3 77 88 ik H 84k
O 45 R, 1R, A E 4 (30,48 IR B M BOR B IRAE R A A 2 (3L 16 D) S5

(2) BB/ A5 A MR A7 88 - fERRAR 8L, BUXUF K 32 fi, A i T

6 2 4 4
0] ‘ M 1 R, ’ A,
AZ

o, OP R IERD,6 1 R4 M FHEAER 2 1R Ry 4 4, IR ERAR B0 Ak (R 50 &) 3
B 8V B i (BEHE ) 5 A, 1A, 3620 £, A7 4 5 st itk , W0 B4RV 3K R ab 9 1 MB
[ERE D

(3) MIMEERIES —Hhk i, B FK 16 £ T

6 2 8
[op [ w [ & |

o, OP HEMER, 6 M AL M B IR, 2 AT A NMNBERS M, HUUBR
H-128 ~ +127,

B17.7 VEHLILAESER 110 FRIE,CPU K 8 AME AR (16 i) , ERFRA4M T,
RAIF R - e EES .

(1) #5477 B A8 EFEE—tuht 352 F RS M7 B S,

(2) ZAE E RIS T HIRE — FHAS AL X, H X =1 R KA F 78 E R F 17
58 A RS, IR S F T E U R AR — BT oAb AT MR, R -y
R, R EFERE—E,

(3) ZEHARY KB4 67, AFEMTRETHLFR, AR SR FRTECFE5 KRR
T AR B A 4 4 AT R AR AR AT — L B

M. (1) BEEA T EB VI 4 M TR —Bon, RAFH S - AR RE S, %
54 R ELEE 22 IR0 MAETD 3 f A AE R SR T AR, 4R TR 22 +3 +7 =32 1 484
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MR,
7 3 22

Lo [ R | A |
(2) 6 iR A MR AR — FAASER, L X =1 A FAE R M A B2 8 R, . 3
LR

7 3 1 3 18
(o [ R [ X [ ®R | & |

B Tl A AL 16 A, JE btk 18 7, R ELIE S 4 M Hihk 258, 7% R, FHEBHNELE
6 fi R O, B 22 DrsEsthht , SR J5 598 X b ik 48 40, BT 18 A9 A OB AL BY AT 75 ) 4 M 47
8 M AE— B oG,

(3) HEHFHRBY KB4 CF HEBFRETHRSTER, MR SE LR A 454 00578
T, R A — UK 5 -4k B AT 1) 7 Ao 28 9 4F — 8200, R O ) 4 541 U5 18 B B9 8 B0t ok 2k 32 iz,
22 =4 G,

7.5 RISC AR

RISC BPX% a1 54 R 4031 B HL ( Reduced Instruction Set Computer) , 5 %t Jij § & CISC, B &
#2384 R 411 B Hl ( Complex Instruction Set Computer)

7.5.1 RISCHIFFEMER

HENKRES VAN RERREE M2, R RS SR B AR
KB RN SRR K BV RSN RN BEN TS EAMES., Y THEF
HNANNBEETFENWRABESR IR FEFNHNELS RGN IR —EHEE
HYLFP BT A B4 S A Tk 7=, @it ERAS T RBR B LM B I & BN, m g
B B, TROATREEY AN, ERIVHERLRED, BER—RHTEN
RLRGEBBRME L, LENBNHESREETEAS LA &S, #110,DEC A FlH VAX -
117780 5 16 FF 4k 773 .9 FEIERE X 303 5154 . XA0,32 11 68020 4 A B Hl 45 4 Fh gk
6800 ZWifh, I AL 11 #,i5 BRHZE HWEAKEMN—IF(16 1) REF 16 MF, X
RULE B A E JH6 S RE B, BFR CISC,

BEEIMELRENBABRELES /D ERRIESBELNWERAE R THRERE O KA
HETH. HTHREREFSHAMNNESENE —ABRESWIBARE — RIWHLEES, I
RNBELSEEUTARESNEN, ERARERFBNESRAEBTHEET., FREAMNS
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ETHRBIMEZRESNDEREESEXNEE, ERIER, MERESTTHRBMERES,
FIREL I E T & o B0, SR DL S0 AD | A 78 4 A7 B A B D 4R 1 K 14 R 17 410 6 A
REBZHEEE RN, LSS TFERN MBNETARSRE RERRSEKR. fi
41, Intel 80386 32 i HLESREYE A 1.5 L E T, FRAMARKBZEE R EREEBBRERIE, 4
WA E . REB—REOH TR ,1975 4F IBM 2 5 # ¥ 10 1235 OBl 0= HL4S FS DL, &
DA BT 2 4 M R B M R T AL 45 B TR R I

K T Ak X S R B, 20 142 70 R TP, ANTFF MR — 2 A B ST CISC, R Bl— 4> 80 - 20
ML B SRR R 80% HYTE A AL A4 F AL BE AL 20% B 18 4, T ELiX 2645 & # R T AR
A WEUE N RS, X— S WA, AR R R R E 2R A A 20% RYGE R
i BT S R A A, B E A WA, BRI EE O RE R, R7.3 R
HP /A Fl % IBM 370 5 15 5 484 f FISIEE B 2 45 SR o Marathe 7£ 1978 4£X% PDP - 11 #L7E
TR R 6 B U P B9 1 A IR A TR, AR I T R AIR

%£7.3 IBM 370 Hlig S HIEAME(%)

MARE | BB BHE H i fﬁ B # JTEW HAt
ba:id f&i% ZE B8 BE

COBOL 24.6 14.6 40.2 12.4 . 6.4 0.0 1.6 0.6

FORTRAN 18.0 8.1 48.7 2.1 11.0 11.9 0.0 0.2

PASCAL 18.4 9.9 54.0 4.8 7.0 6.8 0.0 0.1

5 J7 T, 76 20 fiH42 70 44K 80 BT, HHEM B4 D HA VISIER, ERMEHEL R
GEEERNPRE S, XEEL ARSI ER. iR, REH CISCHHEN T, B R
i 60% Bt AR , T ELAE 15 B0 3E A 5K DR XE i R XE

MMM 80 —20 Hi A8 Bl S R« BES (UOUR B % ARG 20% pO T 2464 R S AN H A 0
80% K54 ShEEVR? XETI R H RISC H R,

1975 4 IBM /3 & John Cocke $2 i T 454 R 4 A9 AE , 1982 4F 3 [ I M 1A FL R K ¥ 1
BRE AR E TTRRS T 40445 S0R] A VLSIC (8 K HUAE 48 B F I ) IO 305 1Al RISC i FiIHM
oA SBCE R, HIN TS, B RE B/ MO A2 1 AT RV B R A s B, E RS 1A AT
F S 3 38 A FRAL O M BE BB SLOh B AR AL . ABGTR R ER A5 B s R MU FF 72 48 3 LA EATIME
H 5 B B S B BB AR BE X, AT A 2 e R AR T RISC HL 2% 7E 8 A 718/ i BT 36 £+F HH RO B 18D
ATV B B9 RISC T (J5 3% X4 3L RISC T ) , 3R VLSI CPU i b i & 14 B B3k 44 000 4>, &%
FiH 3 pm, TR N 32 {1, HRA 128 MFFEHGAAS REERE 32 ), 00 31 KIEL PR
R, TS RA T &, BB (LOAD) FifF % (STORE) . BRKHEARAM N R, A
T ThEE Bt VAX - 11/780 F1 M68000, FL# &t VAX -11/780 T 145,

5 [E A, 2 [ 7 4H 48 K % RISC #F 55 19 ¥R & & MIPS ( Micro Processor Without Interlocking
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Pipeline Stages) , BITH R MK &4 B B S AL B0 28 . A48 IBM 23 B 545 1k 4 13 A2 % 1O BT 5%
AT K FXT VLSI 4 305 1) R F R BARGE & A — 8, B B 9E LR 5 Sk 64k 9 MIPS /3 /]
RX000 Fy &5 7™ ih. IBM 24 &] X 4k H IBM8O1 %I 4L . IBM RT/PC J5, T 1990 4E #t H TEHEEZM
IBM RS/6000 R 317 ik o fHIE3RKEMHR BB RIE K BH Sun ME S FM RISC A KRy
SPARC( Scalable Processor ARChitecture)

FIE A IR, RISC KRGS A AT AR E 2 T 3 188 — R0 32 i i i H it &,
SCHF Cache  BRPFSZHFER A PERE S CISC R R G5 M1 Fo M4, 401 RISC [ \MIPS IBM8O1 %, %
AR AR TR BN T B ARG TR IR TR R, B T R R A
BAER BEXRRAGUEHTE. TICEERIESHAKE, TR HIGTERES, 500
FIRA R — %484 (B R UKL MBEARIEN 8.3 ) . 1N, MIPS 23 &l (9 R3000 4b 73 2% | i 4 45

SeERAR R AT B AR LS KRB BT R —— B % K 28 (Superpipelining ) $ A& F1 48
P (Superscalar) A BB TS RMFATABE S, BB A H 2 &5k 3 K454
RISC 4b PHES BB AR PEBEBE &7 . {54, MIPS 4\ &) i R4000 &b ¥ 38 3% A 50 MHz 1 75 MHz A 403
I A2, AR LK B Bk 100 MHz #1150 MHz, 55 82 BB &5 % 110 A Sk, 7 K 64 i,
#4 16 KB 9} P Cache, ‘B4 R4000PC ,R4000SC FI R4000MC = F g A , X 13 /S [7) 4 i 4o 45
RAPRBACRRE BHERS RS LMBFETHA, £7.4 5 7 MIPS A7 R &
Il RISC AL 38 19 JLIRHE 45 o
£7.4 MIPS A% R &%) RISC 4 FEEELL 3

ML H R2000 R3000 R4000
& A B A 1986 1988 1991
i b 45 2 16.67 MHz 25/33 MHz 50/75 MHz
NNask 10 77 ik 11.5 7 Sk 110 77 g ik
FIE X WKL Wk B KR
FELE 32 x 32 fif 32 x 32 fi 32 x64 fii, 16 x 64 fii
K | Cache — — \ 16 KB
F 4b Cache &K 128 KB K 512°KB 128 KB ~4 MB
T% 2 pm CMOS 1.2 pm CMOS 0.8 pm CMOS
I ke 3W 3.5W
SPEC 4> 11.2 17.6(25 MHz) 63 (50 MHz)

H 1983 4EJF f tf BER & 1L 49 RISC HLLASK, L3R 2 4 (9 RISC #1745 IBM A 7l f9 IBM RT &
3, HP 22 6] 9 FE % 45 M 7H B L (HPPA ) \MIPS R3000 . Motorola M8800O . Intel 80960 .INMOS Trans-
puter  AMD AM29000 ,Fairehild Clipper %, H -, Clipper 3 il T RISC il CISC P ERE S, X
PR3 RISC #lo £E1HE HL T 4E 35 77 @, Sun Microsystems 23 &] F 1987 4E# i1} SPARC, 3 J¥ ik
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7 ~ 10 MIPS,1988 4 Apollo 4% &3t 4 Series 10000 ™ AT HIL, R AFITHER B L RE S L
H L PRISM ( Parallel Reduced Instruction Set Multiprocessor) , BA#L & 45 # [ i 15 ~ 25 MIPS, Py &b

KL A 3k 60 ~ 100 MIPS, Ji5 3 HP &3 T Apollo A &), 4k8E & & TAEM .
%4 105 8 RISC WL A L MEREF AR £ 7.5 FiR,

%£7.5 EFZHRRISCAEHBMHMaELLH

Motorola

Super

¥ #p R4000 Alpha RS/6000 1860 C400
88110 SPARC
NE G FR " MIPS DEC Motorola Sun/TI IBM Intel Intergraph
B e 4 R
* 50/75 150/200 50 50/100 33 25/40/50 50
(MHz)
ERE
. 110 168 130 310 120 255 30
(T mikE)
HE A MK B E R i iR E BEES g
32 x 64
e g 32 x64 32 x64 32 x64 32 %32 32 x64 32 x32 32 x32
ay X X
i 16 x 64 ¢ 32 x 64 ¥ 32 x64 16 x 64 16 x 64
(32 x80)
K E Cache 16 KB 16 KB 16 KB 36 KB 8 KB 32 KB
128 KB Bk 256 KB
i 9b Cache 2 MB 128 KB
~1 MB 8 MB ~1 MB
Ty 0.8 pm 0.75 pm 1 pm 0.8 pm
B CMOS CMOS CMOS CMOS
hit 23 W 8 W 4'W TW
63
SPEC 4+ 100(f53H) | 63.7(443) | 75(M3H) 25.9 42 42
(50 MHz)

SRR F R

7.5.2 RISC f9F E4H4E

HI 497 BT 50, RISC $ER B 20% HO fa B 4 4 B 41 & SR SEBUR % R #9 80% Ay AR L2 48 4 2
B HX AR SRR RISC BAR B R MR R 54 8. /E4RBHERETT 1, RISC BARERIT i
4 BOHE B, B RO T TR R D 18 4 I BT R AR

HEHATRF BT it (e P el T ARk

P=IxCxT
Hob 1 BB OE S TR R E L FE AT AL R A 8L C A BIT B RS S TR AT
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HLEs R T BB A VLA B W A S AT st 1]
£7.6 5 T RISC Hl5 CISC HL#9 I.C.T &3, Hrp 1.T 1, C HLBR A,
#7.6 RISC/CISCI.C.THitLLE

I c T

RISC 1.2~1.4 1.3~1.7 <1

CISC 1 4~10 1

H T RISC #5% LB 8, T 2 fA] B 48 4 g )t i F B2 /7 SR U8 CISC ML th R & 2 i 45
%, Bt RISC H#9 T 1L CISC £ 20% ~40% . {6 RISC H K Z 5 A (UH— M HLES B E L, €
RIfE EL CISC /ME 2L, Tl H RISC Z5 M0 8, 52 i — >4 1R BT 4 1 A 048 B B 0, 8 Tt K
RTFE. Wb BIrESR, RISC BARETIE T CISC 2 ~5 4%,

HFI ARG MK EZE LSRN, ERESCRENERR T, §HAE
1956 fERIE M, REMA — R B EF P IHERI N AR RSB PR AERE, LSRG E RN
WHHFAEFR RGBS AT U REERARF. XAARE, RER— & &%
i (CMOVE) "#R & 3 LU — B - B AL 3F EL7E 1982 S K2 T — & 8 A9 CMOVE &
GAHEERL, FR O SIC(BRIE ST RL) o T H 384 REFOKE I A9 T8 43 77 LUE 1F 3 A 35 14 LA & 4K
P (PR F) D RER B, Bk, L3 RISC AR T TTREM

1. RISC By = B4 5

Xt RISC 4756 7 i B9 4347, 7T 45 8 RISC HLRL B A T F — 2645 45,

O ERERAPEERN—SEERSUR - LRAHBXRERNES LR RES D
il ph S 7RG 4 TR B4 A R S B

@ ML KERE, HSHRAFMED, FaHF ML,

@ RABB/ A (LOAD/STORE) 454 Vi[RI 76528 , KA S MR EREFFE B TR,

@ CPU HE LA BHFHE.

© FAFKLEAR, KEHELSE— AR R R RABTERBRKREA, T
548 2 B AT R /D T — R S A

© EHISRAAABEEN, RRMEFES .

@ RAMRALH D F 2T

ERRERNE, A SR RISC HLE % AL R4 RISC Hl, 5 X 855 5 R 2B & RISC 1
EHAEH,

MEZ T, CISC ML RAEERER, FMIELSEABEEMERKHBELFRAEE, 54
AL, FUF KL TUNFRES ARG CPU PG L HEFFR ARERELFES
A It b B O R BAAT S B 5 R PR BT 4 8 X LA R0 3R A L A E AR

F7.7 5T — 2 RISC HlIE 2 REMIE L KE
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#7.7 —&RISCHLMIESEH

A4 Ei R W4 e
RISC I 39 | ACORN 44
MIPS 31 INMOS 11
IBM8O1 120 IBM RT 118
MIRIS 64 HPPA 140
PYRAMID 128 CLIPPER 101
RIDGE 128 SPARC 89

THELLRISC T4, % BN HIESMEE LB
2. RISC T4 ZFE 244
(1) BAFE
RISC T 3t4 39 %44, AUT 4 %,
@ BIFE - FESBE BN 88 BRA(BPBHS 12 &,
Q BU/HERES BAEFEN FF . FHF 16 &
@ BHEBES KRB JAH/BR%6 K.
@ Hfth . 7FEREFRSFE PSW MR FIHEEES &,
7E RISC MHL A — S RBE T, A LA LESHEEHRENBYH T, R
DLSE LR At — e 35 A BT BE ., BIR0, AL E R, HESAAIE R O, 30 k18 4 T B FF 17
AW EIXIES B ‘
(R,) +(Ry)—R,, BT R—R,
miEte LAl HRERF AL, A
(R,) + (Ry)—R,, BT 0-R,
W TE 4 AR A Sds 4 B
(Ry) - (R)—R, ,BRT R, FHFHAXBMN
BAb AL AT B 37 B EE S — A BR RS, SRR 24 B RO 1 B, AN (BUEER ) 182 AT
BREEBHNEH 1B 1) ES, B
(R,) +1-R,
Lo BB - 1 B, BEUIE A AT RACR RS, B
R®(-1)—-REHAR—-R,
(2) AR
RISC HLEGFE A #E S He By 8, Sk R b He &84, o RISC I #4544 NG BT F - S 52 BP 4K
BARKTEHER, BA4FKBAT N2 M, B4FPEINFRBAREEMNE, MA 7. 23
BN o



332 EIE PROESE

31 252423 1918 141312 54 0
[ op |s| DesT | i o] [ = |

(a) HIRRMERLAFFSPRME L EEH R

31 252423 1918 141312 0
[ op Is[ pest [ = [i] imm, |

(b) FIRBFHCA imm,; B EVEUR A

31252423 1918 : 0
[op [s] pest | imm,, |

(c) KIBMHEA

B 7.23 RISC I ¥4 5%

RBEAIES EERATHESE JOPE 31 AL ~25 LRI B RER—AE s,
B — BRI R TR AR S B 5 13 Lok . M 0 B (B 7.23 (a) fTR) B AR 1E
AT s, PORAO0~4060); HHA 1B (ANE 7.23(b) BiR ) 88 A BRAIESCH 13 fiif s
BUEK imm o 2 L5 RAFILAE DEST S8 /m A 7285 r, P (3L 32 4) o $84FFM5 24 i S A
REREDHERBEZHERERSA,S =1 RARBRSEM. RISC THA 4 MREAL, TR
AL Z RGN N i AR &AL V. BERIAR AL Co

B4 P K DEST FRAERMHBE ST RS 22 ~ 19 (ENHB LB 23 LM, 4 F
B 7.23(b) Bros By 5L B8 4 X, 3 imm  BUCR REXT BB LS &

ROZBPEE S A EEH T B S, Belt 19 4700 7 BUE imm ,, 18 5% 35 45 4 A0 AR X
(iR, 5 13 ML, ATy KA F PC MBI,

(3) Fak77 K

RISC I#54 REAPFMHFILST X —F 2L F ok, 75— EHX I 0, 60T A
FAFEREM TS K BLELFFRARTRO(H LN THFER R, WEHERK O, U RE

16 5E R MR8k 75 77 8 RO T STBL) , U BR BL 3 S0k 7 3 35 4 0B & 0, W B 2 1 88 1) 1

FHET

X F LOAD 454, Al R$ETH B B 15 80 BOthE , A7 8% h SR BB R 3% A DEST 2 B b f
ANEE R R AN S BB A B R (s, ) + (xs,) , BUK (1)) +imm,

X F STORE #§ 4, #f DEST F Bx 4571 i) U 35 772 48 i OBt 30 72 A A7k 25 0, A ot it
#1155 LOAD #54 Hila

3. RISC {5 R4MY 5

ML B &, BT b AL RISC AL, B R AL o 4 75— 2648 4, il 0 -

O #m4RS A TR EH RISC HL, %T%mﬂ%ﬁ@ﬁfﬁ%&ﬁf.i%v
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@ FEAUE A, N T B T HAER LB IS, B (L7 BORDLE 1 ia 15 SR BT A7 AT LIS 2 o

@ HEBEHES ERE—BH—5  HTHFFS S FHaTTREES.

@ — e BT AKS. P, FuiRSA/EES, LHERWRER HHTFRERE
BL, o5 A & et (], 0 AT i B — IR AR FRF AT . A L8R RIS S48 40K
AR i B AT K

7.5.3 RISC #1 CISC Mtk &

5 CISC LA E ,RISC MLAY E B S AN -

1. 74y AR VLSLE B 9 m R

CISC WL R B8 K 2 RIBMOBE T RS (RS 10 2) , KB CPUS RN A/
T F R 50% LA | (40 Motorola 4 &) #) MC68020 5 68% ), 1 RISC HL¥5 il 4% K 41 & 12 48 15
(EEREE 10 &) A28 8 B 4 CPU S A AN 10% A4 . B0 E R 2 e AR Al
THEE 4 P, 40 20 P T 8 ok B B A AE 2% (0 Sun R S5 /A F1 A9 SPARC A 100 £~ F 2F
TERS) , BOH A7 B B 2 A B CPU S B P (i MIPS 24 ] #9 R2000/R3000) . BA L B AR
F B8 R BE 4 BT 10 AN A 20 AN S A

BEEE U TEHEAMERS, ERETX 100 FEJLE A REE, IWE ik E CISC T2
RISC #0421 D BB Ak 4 BUIE — s . {BBLEE RISC B (540 7 i 3, JUH 2 78 T4 3 4R
SRR TR OLy o

2. BEITEYEEAE

RISC LBER Bz B HE, FERMIELT 5 N H

@ RISC HLEYHE A% F4k 7 A4 NFp 250 H46 4 R TSRA M, g RISC
HI48 4 RS L CISC 54 PR,

@ RISC HLE A HFERE B THHRE, AT EE .

® RISC HLR I H 4 0 BEEHAR, BF REN RNUKFFHNERTFREMES P, B
BT HRATHEE

@ RISC HLR 4L &8 B %], tbR MR P B & A CISC ML ZER /N, 4556 T CPU A .

® RISC HLE KR IEL RE, EA T WKL T, KBRS~ IH R ASE .

3. EF BT, ATREARSA , 3w

RISC HL354 ARG H 8, L30T A BE , & B M A TE R A% # RISC I AL BT BLE
Kkl moh R T+ LA H LT Intel 80386 4b 382§ (CISC) WA KL T =4 L H o

RISC HLBBB R A, B B AT REME /N, F 4T th A 5 A, AT s

4, BREFFESESERIF

RISC MLEMALHRIFRFAB MBI HERESEF. BT RISCHEAD, Fhb 4, 4%
BEASEREARMIESM IR, MEHA T RISCHMBHFHERZ  TRELHEFFH
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HIERAE , IR R E R B LR B, Hln, IBM MBI A B &£ 3, 1BM 801 (RISC #l) =4
B ES A /N IBM S/370( CISC #1) B9 90% .

A48 RISC HL(20 Sun A ] SPARC) RAFFHMEANERBH A, B RAINSHAELNR,
HABREERENLY  EEEXFAAFRFAIEBMNERESRF, X7.85H T —&
CISC 5 RISC {4k ¥ 25 H 1L -

F}7.8 —I CISC 5 RISC #i4b 18 B8 RO 454

CISC RISC
¥ I
IBM370/168 | VAX11/780 Intel 80486 | Motorola 88000 | MIPS R4000
FFRE B 1973 1978 1989 1988 1991
B 8 208 303 235 51 94
#B4LHFK/B 2~6 257 1~11 4 32
FaFR 4 22 11 3 1
W FERN 16 16 8 32 R 7)
BT EBERR/Kb 420 480 246 — —
Cache Z /Kb 64 64 8 16 128

WA MBS RERENE,CISC REBLAKGH#RE, HRAHNEE THEAILKH 2IE
2L ALY ., B RISCHIRL TS RE AR ED A BAF FENE, B ALK
RISC HLABE S BHLERFHE

PowerPC J& IBM , Apple , Motorola = K /% &] T 1991 B4, B Motorola i B &2 |
Apple ) B T B LB 4 3 15 \IBM (ARG R AT E VT B E 807, 19K B8 Intel
o7 95 R SRAL B AR T S B AR T FF &K B9 RISC =&,

PowerPC 7 ) “ PC” & & “ Powerful Chip” , H: 57 “Power” & F 20 42 80 AL /5 87,IBM # H
801 /NRUHL A ZE Rl b FF & 89 T 4E 3 A1 AR % 2% 5 A9 Power & % , B 24 “ Performence Optimization With
Enhanced RISC( P EEML LAY HE SR E RISC)” . PowerPC HA BBAIEEE MM .5 1 K CISC 54
£ BT RENIN CISC H BN FAE M, B4 TV 50 & MM 88 . PC HLAV IR LA Bz 17 A
RN FERRT—5 Mo, Power PC Y R, AT E 3 PDA(N ASUFEBIEE) Bl 4038 3
TR REN, RS R EREAN MR TR,

ZERITENEREMNHAARBRYBEREM CPUME 2 MFEAELHI TR R
EMEINFFRE. RISCHEARMEE ST XM BERERN, AARMEIET RISC 5 CISC i
Frifi. BEERARAIW KR, RISC 5 CISC R REHZ BRI R B A& R R XN 47450 B
B . BRITJLAE,RISC 5 CISC WA RBBATHRE. RRETIHMHERCEHME.
BIRGRHEREMEFEERE R, RISC REGBERBER. SHFEN, S HIZHER A HE
By e, CISC By itit B 4 1 21 RISC AH G BX 4 3 8 1k , 5 2 3% hn il A 27 77 28 2 LA B fin o
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PR S WKL, B A LM eI RBE T .

RISC # A % AR, % RISC {& R 45 # \RISC 37K (RISC %1% & 4 . RISC. CISC F1 VLIW
(Very Long Instruction Word, B K150 F) EAMBM A EFHMTERAD, RELHEAT#E,
A DL [ A 98 Sk o

BERS &

7.1 HamMPLEIES? a4 RE? T ARESRAESH BN FTENRUK SEMFSHZ R FE
EEVMXR?

7.2 framFaFRe At A EET FaHFR?

7.3 H2aRESFK IBFKMEMFEK?

7.4 FHWHEASWBELOREME? E—HitiE4SP, 5 - RAeERNBEEF T RAM 2T HHT XK
B BA—FUH,

7.5 WF oA AS TS REROYEME R RHEES a7 BH A,

7.6 EESFRETFEKN 164, IBRAE, REBEH-F TR, FEESREA 8 F b4 .16 £
HohkdE 4 100 FK—HuhbiE S,

7.7 BESFRAI6OARATEREBER, S MRERMMME KR 6 {1, WRELT 13 & kg
A R A A K HE £ D R — Mk 5 47

7.8 EHIEASFRI6A, B/ REERNAEY 6, RREBKERE, H4S Tt it~
e ZFAER, EEHAESE MM, — i SH N, N RS BRER LR ERAERARTE, N
Tk g A B & A LAY

7.9 RHBEE I AFFSEE I,

7.10 3 RS HE F 4k F A AL Faik .

7.11 [ SEA b Ak R S U ak B A F b R EE .

7.12 @EiH“SUB @ RIVIEAMRERMN I ABEIBOREBE ., RERBMERET ACCH, @ K5
R F b, R FHFRONE N 2074H,

7.13 EHHATCADD = -5VHES(+ NS FHARIE) MERRBRE., ®E - RAESRMSRET ACC
F 3 B (PC) =4000H, '

7.14 BRI UNEBRESSHIFNT, E-AFVTEREL, B_AFVTERMMUBEE, AMERR,
B MBI S5 — F W 7E Mt 4 2000H, H CPU BB~ FHE B FHER(PC) + 1-PC WRAE,
WA MATIMP + +8”F“IJMP « -9” 140  BHELSE FHTHNEENNE

7.15 — X FHAMEBES I FEN E-FVTRERER, B SFWHMMNMABE, MAREER
R RAUBE Y A A F AR R . iR PC HATE R 4000H, KM HE5RA 0, AT IZ  +357
F“IZ « - 1774850, ZEAHNE - FZFHRNBREBEIE S -

7.16 HHLEHFARNAMI6 N, AFEFRETHSFR HRINIELRETEM 108 FrikiE, BIED
R EE, DA EE i T kA B EAMFa AR REE U TR,

(1) B —Hn A BRI E L SFROER.
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(2) ZHAEEIFUNBERER,

(3) —WEFEFHEMEREEFMFEEE

(4) THPHEE(THEMER) .

(5) MxtFHHuBE(THEHRT) .

(6) ERAFIFHFRMESFH RN ERE, B-FEK, Wta? B-HETRFT, B
RS A A T MO [ L7

(7) i Eeds SR, EEL N F BRI KB 4 M?

(8) WE—RHEBHLBHBIEFNE R, TRRAAHEE? WERAZ.

7.17  ZEGIULHER IR T 0k 5 AR S MIAT Y B VT A 2 B L R Sk T RER ST B AR
Vil — KRR T e AR IS4 R IR S T N IEUT R R kAR 4 K2

7.18 FHLBRILRESERR 78 FhIRME,EHEAFR N 16 A, R b R 18 S ik B AT BULALY AR
A FAEET KB 2", AR AA AT E? 2l ZFARRF F T 0B

7.19 CPU A 32 432 LB RAFAES, Rt —FEAN 4 HRENIELRE. BEBELSFRET
HFEKAEFUT M,

(1) P FHETEHEREETL, RATES -FRHEEES BERINNBREHRSEREEZD? B
A AFRAFTFENE L

(2) EWE Q) WATRT, R RAEAFFRMEEE TN N ERFHES - FHEEELHEIBRAA
a4 7 AR A ORI K 2 W I R 2 K WA = A7

7.20 f4% RISC? HREMERRFA.

7.21 Hh# RISC 1 CISC,

7.22 RISC ML $54 R % H & ¥ FME A RBUE A, B A 407 AR LXK 2% S M RE, i 2 6
B,



$£8F CPUmLKHIFITHAEE

AT CPU K TIRERM A S MA T, AT RIS SR RELSW LR, URAT
H—- P RBBARALHGE S TR REH AT RB AR A WA, A ER ST
FHRARERABILRERAEE T MAEA, BEAENES , HEEEX CPUEITENLF M
A7 FFE FH LA B Xt o W 40 2 Y B % L BT T SR A

8.1 CPU K25y

8.1.1 CPU HjIh&E

B2 1 Eal M, CPU LR E B B A MEH S A, 58 6 R TIHENASREE X
FN R BE (AL B, X BB A A P R 2R D BE

MFE - EKESMNH BN S, — BERFHEALFHESE B0 bt B0 8 358 s 4
AT WL, EH SR T M TR ML T LTAER , B AR ARSI R ILE AT~
FF 164 PO, HEA DB BUE S T 15 FIRATHR 2

1. B¥E%

2 2% U & HE B Sh AT AE AR P B IS BT RE . D, RIS 48 B8 B OB iR 4
Ry AL, 3F BB R S 2 I A & K XTI ML Ak B P S BB R R B b . B — R AEA M AT LA
AIERE WA HREBE .

2. HrIES

AL BERIE L NE K — RS B 2%, IR ST K E A 2 Ea
SHI NS 5 KRR RELCL I, BB ERM B But it

3. TS

PATHE L MEARIE W S T 00 B &7 M AR Bt il " SR B R EEHE S
I (AR B3/ AR REEGESFI) BN ZE S A UK /0 R& KA, K
EAEL.

BAh EH B ELTEEHBFRNRANZESROE S (HEHEIES V0 B&THA
UL BSRMEH, £ EREAL ML T B T BB 573 50 (i) MR BRIE R (047
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EPHLIERITEN— 13 F4F) , Bp AL B H WT I BB T

BZ,CPU LEA H 7 BT AT (FRIE <SS AR B R84 T F M Hl &
A (PRIBAESZSI) 0 2 R A5 fn LA (8] b o 42 ol (FR e a2 ) O B T B R 2 B g iz
B(HENT) XA E R EF 6L,

8.1.2 CPU &#iEH

M CPU B DhBEAEBLAE , IR A, AR — N F 8 LTSS AT A st ; 243
Prie %, A B RT1E & A 77 8 AT 48 S RAE AT BB M3 BT A, L 56 —
RER AR B R I M EHIRME CUBRERERSENBEEE, U AHE R ERY
ASMLRBZEERMG ALU N TABE R EERNBERER, L TGP R%E. TR,
CPU W] f Y RIS, W& 8.1 Fian . #5181 8. 1 44k, X AT & 8.2, Bk ALU #4%Fr E R
Xt CPU AR A7 28 RO SIE EAT 8 4E , A 52 ALU N A CES 6 P HIIN A,

T T T T 1
| ALU I
i Kbk g
‘ 7 RgeE
oy (> | B 3
ALU | | & K —
il B o e -
I | o | & ¢
i | i —
24 || cu AN _ HREE | ] cu
T IQ\ l{\‘é\ IE\ —_ . R
|| &l | & W i
e — I i
e B i
B8.1 @ARKRAN CPU 8.2 CPURAHLEH

8.1.3 CPUKHF=E

BATEA2  HTAMSEE FEMUNPUXR BREEHTFFEEERR, BEE/D,
P B, ENTE® B A CPU W CPUPRIFFH{RBT AWM — KB THA T HFEE,
FAP AT X F AR AR, A BGE A AL CPU IR 4 F 3 26 27 75 2% 1 U8k 20 4 3 7 89 17 180 U4
5 — KB THERMREFFE, HARNXEFFHRRE, B8 G B4/, LEH CPU
HBRME, WAl B R BRI R R IF A, NI E SR AT

1. HP e WEFFas

EHE CPU RATHLE B T UM F A8 A AP Al WA T4 FHARAE AT 43 0 AT L,
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(1) BRAFFE

BAFFRTHEF R ER LR, T T AR GaT R0 R R 34k 77
BT A AT ES . BIAn, Bk FhE AT B0 BE AL 7 4% ARk T4k B TR A 2 i A A A8 AMEAR T 0k B S
HORR 3R £, AR VT R A A A B8R AURE o A7 77 45 () B T 0 o W FRSE PR A 88 R OB Ak A ik

LR A — L8 T TR B TS R HF S SR B AR E S
AN AT X ELHFFARRSERED D, AL LSHESFFRM. B7.15(a) Fime
WAL AR R F A, WA 7.15(b) RAE M F A n AL F e o, A & F
FAA R PR FASRRS . LME 7. 21 FiR M IBM 3607370 544800, i T 8 H 4
FERSAE I R ik A AR RS MR HE B A7 88, OZE 3R & 7 P B0l XM B T B, 40 BIlE th AR N 22 bk 37 #7 4%
FsEHt F BT FRET .

(2) BAEHFAH

BHR A A7 28 F) T AR O AR 5, FE AT 00 6 2 B MO8 S B I BB VL L, A S LA AR (R
M E R BB EROUEFROE, BF LS REERTF A R TRELE, AR T &
TR ot B3R

(3) MUt H77 4

#7728 F T AR bk, FE A B T DL BB A, T R T AR RR 80 T 0k 07 5, A A T 2kt
Tk B B AT (AP A ek ) T AR AL F hE AR HE A A7 A R TR AR F A A RR TR B MUBE A A
250 B0 R B, LA B R ORI Mk VL

(4) &KIFHEFIFE8

XA HF R PR, BT A PR UL BUIR . KSR CPUMREER S R
BERBEGM, P, BREBESTAE A TR HFER . KRBT, AP R
BOMCHE . AN A AR AT R B, B, X TR E AR S C T RES N ERMME
o ¥RMEBB—ABENFHET, AMRT ZEBFTH,

T2 A F R AT, 0K BT A P R A AR B N A R AR R X R A7 AT i CPU A 3)
S, AT R Y R AR ARAE A R BLER 21T AR AR

2. FH RS F A%

CPU ik — R /A A FHEH CPU MRIESEH . 6 — bl 88, RF 0 X KA A7 48 0
AP RBEWH, WIATNMHFFSERSIITSETEREREM.

(D MAR . /74 25 sty 1k 25 4785 , FH T 72 0K 925 ) £ 77 0 S UG B bk

@ MDR: {7 fif 25 B I8 3 77 2%, F T 60 O A 708 5 b i 5038 8ol AT 2 o1 it 1Y
B

® PC.RF IS, AT IS A Mt it % BB, HBRHBRIEL N, PCH
{77 B 4B 2

@ IR 84 F A 8%, FF I Y AT AR IAT B8 2 o

WX 4 DR, CPU R EFEFZHAE R B0 K BATHE S ik M PC 15 & MAR, Ji 3)
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Pt s I A AP O AR B nD 16 KE Mo ik B oU N 98 % 12 2 MDR, 11 MDR 3£ £ IR,

TE CPU PFIFBLA4145 ALU 4R 4L 5045, B b ALU 2750 W] B 48 5 /3] MDR 1 F /> 7] W % 77 2%,
ALU WANEE AT DL 7 — S A7 8%, X 3 fE 4 Al T ALU BO% A/ % it DUROR T 70 MDR R A
A WA SR (B 9.4 HH) Y Bl Z FHEER) o

7E CPU MR FCREF AR T, B FARFHBEFREF PSW M FFK, ZFFEHEAF
A MEAREFER . EEATHREOIE T LA FEIRICHFLE

3. %4

AFFTHEYLA CPU F FHFRALRR—HH, K 8.3 i i T 28000 ,8086 F1 MC68000 =#p
HEIKFERAA,

Zilog Z8000 4 16 -~ 16 {if F3E F AF A 4% , IX S0 77 4% W FF O ik 48, L PT 1/ B a1k F 7
o, Fop A P A AT 88 UT UK G B, A5 47 A8 7T B M 8 i A0 32 I iia B . Z8000 A 5 A5
BAERESAXNFES, ~ M THEICRSFE, HAATRF RS, I TERRBE,
B — b m EW A F R '

Intel 8086 RAARF M FHFFMAEAR AEXLEFHERUTLEAN BEENEINFARREREE

HHETSR AT BT
0 AX D,
1 BX D,
2 (0).¢ D,
3 DX D,
4 D,
5 D
6 ¥eEFIAEHE D,
7 SP D,
8 BP .
° SI bR e
10 DI Aq
11 A
12 A,
13 B A,
14 SP cs|[ #m A
15 SP DS| %uE A
SS Ak Ag
EERE ES [T Al RERIRE
EEHF Arl BB
PC B
PC R BEERE BT RE
PS.A B IP| 184 ¥BH PC
PS.A R F & RE
(a) Z8000 (b) 8086 (¢) MC 68000

E8.3 =MiMAHEANTESAR
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Fl. T4 416 RASHEF /S, B AX(RINE) BX(HALF 7 ) CXOHBFFE) M
DX (B3R 277 58) , AT 3645 8 /4 8 { M) % 77 %8 (AH AL BH .BL.CH.CL.DH.DL) o 535,84
B 16 4 9 He 4t (AR5 5 SP R At 35 41 BP) FIBIN A8 hk 75 77 88 (AR 5 % 77 2% ST A A 0922 4k
B D), E—Sig s FERERAM AN, MREES DA RN, 8086 £H 4 1
By dp a2 7798 (FRASEE CS $UHR R DS AR B SS MM Bk ES) LAK #4484t P T PC)H
REMEFFEFo

Motorola MC68000 £ % 77 58 A A+ T Zilog Fl Intel frab T A% 2 18], €4 32 L& 47 2% 57 0 8
ABEFER(D, ~D)F 9 ML HH (A, ~A)) . BRFEREEATHREER HFR
A s i, 0 AT AR AR HE A ARG . RS AL 8 AL.16 LA 32 MBIREE X BRAFHHE
Mo A A7 SRAE AR 32 RrdbHk (BEA B B B (A, 1 AY) AT FIMOR AR T B, S BB P AR
VER G, SR MBRTIT AR, B B A S E R A B 2 R B — 1, JSh, MC68000 &
H—A 32 (LR 8 PC A — 16 LIRS F A8

5 Zilog M #3, Motorola B M FHFHRAA MR T L AFFHR. ETARMNAEA
M FRASEIE, BRI E B RA, FER T ERERE AT IE.

HEALBRITEN T AERPH BN L RS R FR 6 Lo RA Y, BRI RIS
PN REERT T RASER. K 8.4 52 Zilog 80000 Fl Intel 80386 iyl /Al WL 7
SR, T4 B 78000 Fi 8086 (YR, EATTAS R 32 MLFAE R, AN AR B T RIEHY
s TR AR, B 32 RIS HF AR A MBI ERAE R ATEE.

BHFFS HHEHFS
RR, EAX AX
RR, EBX BX
RR, ECX cX
RR EDX DX
RR, ~
RRy,
RR,
RR,, ESP SP
RR,, EBP BP
RR,, ESI SI
RR,, EDI DI
RRZZ
RR24
RRy RS
RRy sP EARE
RRy, Sp a4 R 1P
(a) Z80000 (b)80386

B 8.4 Wk 32 MAUEHEAFFHRAR
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8.1.4 EHIBTLMPE ARG

R BT (CU) BIBHSE I EL 2T S8 OB E R S F I 84, BUR T B AL P
BAEM LI RITEE R —FRAA BRIk, N EEREE, 5 M EMBEFR
Wk, hEEiEE, BANERILE 45,

FET ARG EER T AEEVLEEF b, AN AT 8.4 T4,

8.2 LM

8.2.1 #HECREAMNEREE

CPU B B IF AAT — 2 15 & T 5 9 42 R B6F U6 BR 4 455 4 393, o B CPU 5% jf — £ 45 4 o B
], AN 8.5 BT 7n o B P B BUAR B B 52 FRER K 4 A4 07 48 4 MO 4 4E | SURRIRHE JA 15 ST W B 52
IRPATHE L B BAR, UFRPAT R . EREZEIEAR T, CPU B R % " BUIE— AT — AL IS — 31
Fre" BB B 3 TR .

BT S MESRIEDERR, Bl &40 ABER RS, fim, £EGEBES
CIMP X FEPAT B BORN T BV IR A T ELBRAE R, 5% 4 T LA 2R B0 B BE OGS B0 R 0t
XEZEPC,LIRBHBH AR XBE,“IMP X" 54 M54 FABM 2RI A, X —tak#%
AHIBNILIE 4L “ADD X7 ZERAT BT B Se AN X BT 1R O 70 2 50 P B 35 1 8, SR U5 R ACC
WP ZE AR, 25 RAF T ACC, B P i 4 19482 J T 78 B3 A RAT B B 2% 17 1) — R TR 58, 2L 4%
TRBROERANTTRAY . BmREES, HIAT BT B R LA 218 2 1
ERPAT R T 184, mE 8. 6 B R,

AR A
TR | AR BES
BN _| i
ik g4
e T B e
e BT BRI BT A
(LTSN Y I ¥ 3% 25) . - Filge s
14 AN
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Hosh BB a4 S e A B, i T 54 b R R SO AUt AL B s L, B, R T
BB, S A — KRR 38, UL A A At L SRS T U R AR 58, BUR SRR B, W 7. 11 (a)
B R, RE 1 S 4 A TR B0t 60 5 IR HE R A0 1A Sk R A BRAT R A 3 A B, e ] ik A
S FE T R 1E 069 7 S8t , TR O D kB 45 4 TF B TR S R B R S 2 L S 8. T B R

4 5 EATH, % CPU SRRy LA EHLS 10
B & A (E B, CPU £ 45 & 45 4 BT Br 45 37, 0 2
% TS S IR R B A V0 AR P i
K, WNEAER, CPU W A b TR B I BE, SUFR A
M. TEBCME, CPU MUK R I SR B fe b gs e, B8 REALRREOIERA
SORE /52 15 4 JEL TR L AE TS R b BRAT R 4 TR, il 8.8 BTR . F FEIE
] S0 o U BB R — 5 6 A FE NS 2 N L B TR o ST A T

B2, k4 A EBEE CPU PifER, REHEN B AR, BIsEMRENTRIES |
B R T BCA AL ST R R O T BUR MR (58S R AR R ABRE N T
RAFRR I A, X 4/ JE AT RS CPU W THEE B, 0 T K B 411, 78 CPU AT B8 4 MR
E k2% N 8.9 BR

& 9Ll ]l [pREE] l PAT AR
B4 A

FE IND EX INT
D A D A D A D A
: . i

CLK

1-FE 1—-IND 1—-EX 1—~INT

8.8 HLFMME E 8.9 CPU T{ERIMIMIRE

&l 8.9 Fi% Yy FE . IND EX Fl INT 43 B % B BUHg | [l hk R AT F0 b 8 4 AR, 3R L 1R S
£RABLEN B H 1 >FE 1-IND (1-EX f1 1-INT X 4 M5 S = o

WE CPU T4 MR Sk xRt sl o +aafl. sl e B, RERER
Yo AR AR % 2% FE 9 1, B G B By B A9 & A 10 ARG ST — AR FE 2 M BUE e <
B, AN, FE )43 -0k B D) ik e $CRT el 16D ik F A A k& 28 IND B, M e U0 R, &
R A, B, F S BATR BRI S (MEBES  FFHLXERS) A
AT LA (T A BV T 5 B G 100 b i ik & B8 HAPIR S M 15, R o A O BB A o P ) AR o X



344 BIE ThRLER

PR B EER AT RS L,

8.2.2 iHSAMMHMIER

AT ETHHRL AP OBIRR R CPU 175 744 85 o ik % 77 85 MAR T A5 28 SR
fr#% MDR R /71 448 PC FIIE L FHEH IR,

1. B R A5
5. G =1
CPU a #® W
SO = S
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® @
R MDR !
| = K u

B 8.10 Huis A M ME R
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2. [A] ik J 9 A ¥ O
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B A AL AR, 4 S B A AL #R AR, MDR bt R R H9 A N AL (GEFE Ad(MDR) ) #5 3
3 MAR, % B bt S48, IS CU A7k 88 R i M4, ASRIVA AUt I 1 47 2 MDR,

3. BATR B BER R

i1 TR 7 80 75 4 18 BT B B A0 41 R IR, TR AT L OB TR B R BRI, TR K
CPU P 305 77 52 ] B IR £35S FEAR 38 (3R 1/0) BEAT B SR M U0 ALU (3R A5, B UL, JR 3k A
Gi— B E RN

4. o AT R 3 0 A O

CPU 3 A o 5 JE B B 52 A — B SU R M B0 9. 1 ) , 3ok PC T A A AR AR R, LA
5 U 2 o OO R 5 P T DA WA [ 8GR 4 T W AL , i — 48 1A A 20 S A0 8. 12 BT
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SRR MBI AT, AN, CU BT H T RS B A Tk R R PC,A T — M ELJH
B U A A AT HE A o

8.3 FBA WK

BRI & S0 AT, 0 T R A AR, — O T AR S AR BN A R, 55 — T AT
WK R LK b 40 5% £ 1k Cache %43 JUA7 IS MR R B FEBA AR B0 RE R/ MMM EL . N TR E
Bl 1/0 258 fS BHEE , 7T LR DMA J7 U, T LUR A 2 M4t A — 1) 1/0 1 3
B RAHEORE L, R SR BN, T 8RS B A, 7 LR ARG A ROE
SR DR BGE R IS . T bR AL B 3 % U SR R Y o R U R
G, TR RERIHITHERITEAT
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(1) EEH AR

RESFOEE-ERERRBIMENEERR, HENNRBE SRR BT TENS
AETE R RSB R 4 . B AE — K E B B E B AL K
BEAF AR R A RE R B R A . HHEAHEEREBNAE, B TFTHERES 4R
N TR MR EESRA FANTRAEE AN R EHNE TS . ThE
ALSE RS AR T BN (ER by 20 A B8 (o 1 58 0 B O R0 507 400 TR AR R, 16 8 1 ok B i 42
R S,

(2) RHERKHLEM, FFRREH T4

PR, @& RN EREZERA T E, MERENAIRENFHER —HAEE 52
RIERANBENEMTER B B B &R A sk B, 76 7 — B 20 5% 7] — B 10 B 7 52 B0 7 A
P B AR R SR F R Th Rk, REZER A  EAE R, AR AT

HITHERERRERE, BEIN4NEI AL ERERFR FSRUABER 5452
[E] R AE & RS, BTPTSCNRUBLEE , MAR A B JE G R, X 954 %, Mk
H-47 % (Eoarse-grained Parallelism) — it FH 85 (84 ) STBR, 4000 B 3479 ( Fine-grained Parallel-
ism) — M AT SEB . MITEAUAR BF BB HITHRAZ LI LS BLEH 24 #H B
H & GBS 1R TE R — N FRIT GBI H AT PR RIS AL BB IO B AR B RIS 2 RN F 150, B
HELHRKENRE—TEERE AR, X B RIS H X184 WA — 2 £ B a5, 5 b A 56 Bk
BT AR B R T AR BHE RS R R A,

8.3.1 :]:Elv: Tk RIE

HAMKRLT T ML R A T 7 & 75 3 00 00 R 5] B B e e it B R R 3% —
B A AR i A0 TE A ) B0 4% TE B b, B 41 3 TR B TR F X S ) 7= 8 1647 0 T, 530K T K K 4
FRTACR . B R LA 7= 2R 10 BB A B8 S BT B BRE I TR RK A

M LT IR, S8R — A 184 S5 BR LA A NI S . AR L, IE4E4 oAb PR
BRI A AR S FIPRATHR S WA W B, 768 R /K B R B9 B 0L B A FiBh AT 45 2 2 8 i i
AU R I, & AR IR SR IUT AT AT A, 10 8. 13 FR .
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K 8.13 {4 mMBRTFHMT

Bl HY IR A WO BRAE T b 45 B0 52 B, SRAT 96 4 AR R T ol AT BB MF 52 10 it — 2B 0 i
B, XA BT AT BREE I 8 L BAAT o 45 3R R B R RO 0, A9 0 TR B, SR 34 3
A I AT BB TARRT 483 AR I 0 R4 2 AT B BE R U 1) 47, W) 52 4 1] LAY
GBS R F — 2 4, IR B B BT — 4548 4 B9 BRE R BT 2 BT 954 (040 15 1R B k47, tn
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814 i B FIZ IS 4 MR 1164 0 = G K.
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TPESAT. S IE 4 H ST T — % e e
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B o O 454 B R RUK R E A , B 25 R E 54 A BRI T8, R A ALK AR E
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W6 B IR R, Bl TS S REE WO BB, BN, X BE IR
eI I T BT BB S BT, 0 FLUFO I WO B B K77 b 3R 7 6L, 0 R
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1 AT RGO T 0k 22 OB
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4 A O R S K B B 5 3R FUH A O PC M4 B TR

AT WHRFTERRL BBHAKLE S BAHR, B4 RG4S (IF) 454 80/ 5 45 77 2%

(ID) PF7/ Vi B ik v B (EX) AR U7 IRl (MEM) (B RE R 7748 (WB) .

FRIZRESEZSWKBENBRERAREN, RS 15T ALU K84 DL (BB FH)
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sk
i 4
KB
ALU B/ L2372
, . EERMURL BER
MEM — HRGE/B) B 4 Mk 3% PC
WB HSRE TR HiEHHBIEBSATERE —
TEAH LR SR ENRAKLTIENZE,
1. &A%
CE R R B M A B A PUT I ER B R 184 4 AR — D RE TR 7 A BE IR b R = A Y
HMNAEBRBEHRZR,

B KBRS S MR REER — %P, ARG -0, mRAERA

B e S A, R 48 R 2 2 LB 4R 44 X MR MR 010 77 4 B8 U I 4 A, U SE IR — Ak 4 O BUIR

WA XS SV A, W 8.2 P IS 4 TR, 58 i &84 (LOAD) Iy MEM B A

043 &AM IF BRAE TIHAEM R, Mok sh 2077 ¥ 7T DLLE B K 0 7E 52 AT — A& 48 4 X 2K

S B ERE SR U TR BN A (— A B B D) BUR — AR 4 IR AR AN 8.3 TR . AR IR
%454 K 2 LOAD #5476 MEM BRI, W R R RAE TR
%£8.2 FEECAMBEEREMBARPR

B0 B
B4
1 2 3 4 5 6 7 8
LOAD 4 IF D EX MEM WB
54 i+1 IF D EX MEM WB
154 i+2 IF D EX MEM WB
B4 i+3 D EX MEM WB
54 i+4 ) IF D EX MEM
%£8.3 MABFEHIRH—FHR
B4
"4
1 2 3 4 5 6 7 8 9
LOAD 84 IF D EX MEM WB
4 i1 IF D EX MEM WB
54 i+2 IF D EX MEM WB
A i+3 1510 IF ID EX MEM WB
o iva IF D EX MEM




350 ¥3E PRANES

AR DR T AF vh S 1) o7 — B 7 SR 2 U B R SL M R B 28 4 PR IO MR BRI 45 4, DL B S 4
TBR R R B AT EA 5, R KBS RS — RG4S W BRERCH E EWES,
W AT IR A48 BUBRE A, Bl 40, 7E CPU(8086) H ik B 454 FA B, #5454 B So B FN 15 4 EAF) o
BA o 84 BUHEL AR i S5 BULE T U5 47 JR B AR S MO 15 000 , ) A, A8 BRAT 154 B B, B0 o 1) 7R 4, R it
TEPITIR SN, EF AN AT, RERAII S H TR TF — KB4, HRESHNIES
BAS o, MR IEAE AT K 382 BRI XT 5 K + 1 RA8 4 b F7 15, 2B 1T K™ 5 40 b7
K+1"HES,

2. HudEAE %

HEMXEWKREPHEFBLEERRE, 7SR HRERNIEE U MR )T, TS 5%
THUEM MR, B, MAKRBERITUTHELRIES:

ADD R,,R,,R, ;(R,) + (R,) >R,
SUB R,,R,,R; ;(R,) - (R,) >R,

XEF_HZSUBIELT R MHELIEE 5K ADD FHAMPITER, TREFMNIES
JFF 2 Semh ADD 84 E A R, , B SUB 543Kk R, . HAEF KL, X F %5 5 1% 000 2
HARUERRR . BERKEN , B TFEBRE, FRENEBIFELREET AL, %K 8.4 ik,

% 8.4 ADD 71 SUB {84 % £ £ T/EHE (RAW) By 4R % b 52

i 4 R 4
e
1 2 3 4 5 6
ADD IF ID EX MEM
SUB IF EX ~ MEM WB
N

MK 8.4 ATIL, 7255 5 NS A, ADD #1547 a2 B 25 RS A R, {H)5 4k SUB 4 4
3B AMEN R, P FRBERMITRENEREE, RET EEFK(RAW)
ROBIRAHSC MR o AR AN SR UM B B A, #0 3R 8. 4 MR BIUT M S IR fE A R Al . MRk ix
ol R R 0K O 7 2k T AR PR e, BB U AR e i, R AR S Ak 38 4 W0iE T A R 15 2
MEREEE R B, RKRBERITTIESTFS:

ADD R, ,R,,R, ;(R,) +(R,)—R,
SUB R, ,R,,R; ;(R,) - (Ry)—>R,
AND R(,R,,R, ;(R,;) AND (R,)—R,
OR Ry ,R,,R, ;(R,) OR (R,)—R,
XOR R, ,R,,R,, ;(R,) XOR (R”)b—>R10

Hop B —% ADD 804519 R, HFHARTARELER SHMN 4 ZELSHEMLEA R, TREEN
— P URBRAES BAA XET A B T HR A RAW BIEAR G . % 8.5 S T AR X SIE AR L BT 45
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PRALERM K ER R ADD 48478 WB BRA R IHH BEEREAFHS R, F,HSUB HL AR ID
B EM A2 R, PIRBUZITEL R, R, AND #84 (OR 184 L EZ B X MM X KR WE
Mo, %t F XOR 4, H FH ID B (% 6 Nt JE ) 7 ADD 548 WB Bt (3 5 Mt s ) 2
Ja , B AT BUIE B 4 .

®8.5 AMPEEXBTHHRLEMRKSR

1 A

e

1 2 3 4 5 6 7 8 9
ADD IF ID EX MEM
SUB IF EX MEM WB
AND IF EX MEM WB
OR IF EX MEM WB
XOR IF EX MEM WB

SRR S, AR TE S IR B R R E RS BB F A8 R BT I 3T #%
PX R AR AR G R KRR 8.6 Fim . BAXKEMBMALKEZE 3 N AM
®8.6 MYEMXATHHRLENRKE

f 4 R 35

®"e

1 2 3 4 5 6 7 8 9 10 11 12
ADD IF ID EX MEM WB
SUB IF ID EX MEM WB
AND IF ID EX MEM WB
OR IF ID EX MEM WB
XOR IF ID EX MEM WwB

B—RBRTERRAERBER NHRAIFHEARASMATHEREAR, HEEZEEA
BEREESHPITERE R FERE, BAFFERE PR RER ERIT—FELSHRBRALE
BOMREEBMTERLINHMBESFTFENR T, LR S XB4F5P, LR EEB AR,
f) ADD 4 EX B ABLER R, R REBLHBERER B A WSEREEXER
FE R SUB,AND F1 OR #5419 EX B, BT ME RK R AR R EE, B, A ZXF 3 KL
WITE X ERE, B 8.16 R THAFHEARMN ALU T8 H. RPERANE /4, 4
AND 4 ¥ A EX BLET,ADD 84 MPITERECAAYREES 2, SUB HAWIGTEREFAY
frae |, MEHFHE2HNE(FEREAR, WER)ELFBEBE, 22 HIT KT ALU P, X
B ERERUREE ALU BB,

REHESEAMA—-FERENERIENERERF LR, JHEHLNRA SN EREEMEX
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(Read After Write, RAW) .5t J5 B # ¢ ( Write After Read,

WAR) 1 E JE B K % ( Write After Write, WAW) . 41, I%lﬁ—lﬂ
HifjRE&ELS, i AER, BA5ER, M=K
BB A 2 & LI T —1 J { ]

O BIFEHX H4  METES S | 5 ARE BRI EZTE3 Qg ETIEY

BRHEAFFRAAE, R, MY SRR L RTF

HIHHHE ALU
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@ EREMX: L REEKS i BEAFFHZAE :
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b, T ARG AR KL 18-S 8 Se #k A K 2 i 15 4 T S0 H K 22, I BE AT BB & 4
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3. EEfAER

EHEAXFTERAEBELSIRN, iR KBRS AHEESH /4 £8, R KR
MRk, ERHERKREREZHERE, YHBREN BERKKMEERNZEBIR. Hk
THBIBAN REREREEE, E WK EF IHEES PC AA SRS Hir ik, ool 6
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THIE .15 MFEIMERFE, FHFBRRIEL 3 B—RAMHRBES KL 3 LHFKHL 2 HERE
BUE (57 BRI A B E F— &L R 4(RHAFHE) R IS(RHWE). BTH
THET, Bk RS TEAE 4 4, FF BT HERE . M55 45 R R A, RBIXIEE 4.5.6.7
RIS TR IE 2RI, 658 8 DHTAIATT, 184 1S AWK . FERTEIBAIC9 ~12 Z [
WA SER, XA BT AR RE TS B A T Sk BB R . TR 8. 15 R INEE B AR MF AR
SLLARRAERR BT R RIRK R R
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Q@ EdEHARNEFREMNS, B 1R,

@ Frif a0 1 BOHE SRR MAR FrHE S C A A (R 1E30) %5 E MDR,

@ MDR, #1 Y, ARG R/EHEZE Y, B) MDR-Y,

® AC, 1 ALU, B3k, [F &t CU [ ALU & “ADD” m#EH 55,8 AC A Y A A AN
(YHRHNBEREZE ALUALBESBLR)  ERXFAHBZ,B0 (AC) + (Y) —Z,

® Z, M AC, HH B BHLERFA AC, B Z-AC,

AT EE CPU BERAE— TR N, ZESAARARNBEZH T RATARXTEEHAN
REFRZAMNER, FEEHFASBHEARESE,

B19.1 & CPU IR AELLKRLEN, IE 9.3 FiR,

(1) BB RN SImMEE.

(2) EHESIES “LDA M” 25354 “STA M” k154 “ADD M” (M 5 £ /7 ik ) &
AT O BLFT B ) SRR o

(3) Y ERES YR EEIT AN, 5 T X4 FE KL EERE,

(4) BEERMEBIELSIMP Y MG RN BNEHETES “BAZ Y EHITH BT E LM
Bk

fR:(1) BUERBM ST MBENT .

PC—MAR BATH 4 it —MAR
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1-R & 825
M(MAR)—MDR BT84 MM RS i £ MDR
MDR—IR RITHEL IR
OP(IR)—CU 154 B AED—CU ¥
(PC) +1—PC BT — & 454 # s dik
(2) @ Bg#E4 “LDA M HATH BLAn R i 2 3 BEREW T -
Ad(IR)—MAR 164 Wb ik 5 5 Bf > MAR
1-R A TR
M(MAR)-—MDR BAEBONTfEE S P E MDR
MDR—ACC BIEH—ACC
@ HFHIES“STA M BITH BT T 2 MM BRENT .
Ad(IR)—MAR 154 0 b ik 75 F Bt —MAR
1-»W MRS
ACC—MDR HKE AW HE—-MDR
MDR—M (MAR) BEE ZHEHRTP
® hnik#E4 “ADD M7 SATBY BT B R TR SRIEN T -
Ad(IR) —MAR 84 Wik S B —MAR
1—R 4 FEAE 2R I
M(MAR)—MDR BERMNFEEE L E MDR
(ACC) + (MDR)—ACC PB4 Rk ACC

(3) X ER4E4A &I ab ot T B ht A8 B0 B M . 3X 3 AR 7 )k R 1 O B R
fERHRAY, B

Ad(IR)—MAR $6 4 B Mo HEFS F B > MAR
1—R g e E S
M(MAR)—MDR bt NFEi5 2 P2 £ MDR

i ABRIT I3 454 1938 — A B39 9 MDR—MAR (A 2CHHE 3 MAR) , JEA B R 15
A%,
(4) @ TAMHBHES“IMP Y7 HITH B IR AT -

Ad(IR)—PC B (BHR) ik Y-PC
@ LR AFMEFIES " BAZ Y PUTH BRI BBRIEWT -
Z - Ad(IR)—PC HZ =1/, %B(B) ik Y-PC

(ZAtRicih R GRNOMZ = 1)
$19.2 CHBBRRITENSEHME9.S5 Fin, Kb M A ER, XR AZEIFHF 74, EAR X
ARG A A7 A%, LATCH R4, M X FHFSNMANE HZHGHESEH, il PC,
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F4E #BmHEX

J

FR PC MM AFEHI{5 5, MDR, /5 MDR ffi #6155 . ML BT PC H E
“ADD X,D” (X NZEht 445 XR,D HB Uil ) f“STA = D" ( * FRAX F4k, D S HI%f {2
BE) W AR MEA PG R RRE 35 AR 5 5 75,

}

to

¢
(=]

pc| [xr|

! !
[rccl=] MQLIJ [x]
! __L;TLWFJ

e ﬁ;ﬂ

B9.s5

\/
it

BRRITEYEN

f#:(1) “ADD X,D” 484 B35 J& 391 R AT 8 01 19 15 8 AR B AR B I 2 & 5 an 9. 6 B
7, B Ad(IR) A ik .

[ Pc—Bus—MAR |

1

| M(MAR)—-MDR |

{

| MDR—Bus—IR |

1

[ (PCy+1—PC J

EENHFPE A X AAY,

| (XR)+Ad(IR)—~EAR ]

[ EAR—Bus—~MAR |

1

| M(MAR)—~MDR |

\

[ MDR—Bus—x |

| (ACC)+X)—LATCH |

1

[ LarcH—~Bus—AcC |

9.6

PC,, MAR;

MAR,, R/W=R, MDR;
MDR,, IR

+1

XR,, Ad(IR),, +, EAR;
EAR,, MAR;

MAR,, R/W=R, MDR,
MDR,, X;

ACC,, X,, K=+, LATCH,

LATCH,, ACC;

“ADD X, D" 5 4 1 10 3 5V R T A L 0 L £35 5
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(2) “STA = D" $54 Idf JA I R 0T F8 40 6 35 V08 B AR L 0 L5 5 0P 9.7 7, B
i AdCIR) R B B AU BLES AT

[ Pc—Bus—MAR | PC,. MAR

{

| M(MAR)—MDR | MAR,, R/W=R, MDR;

5 i
[ MDR—Bus—IR | MDR,, IR,
!

| (PCY+H1—PC J +1

| (PC)r%Ad(IR)—»EARJ PC,, Ad(IR),,+, EAR;

[ EAR—Bus—MAR | EAR,, MAR

[ AcC—Bus—MDR | ACC,, MDR;

BINFSDE A * VIS,

[ MDR~MMaAR) | MDR,, MAR,, RAW-W

B
=
-

“STA +D"#HARAYMEERB LB NEHNES

9.2.3 ZHEMFRE

1. HlLasJE

28 B39 FT B O T A 4 4 PRAT I AR v R — A B HE BT R, DA RSB IR T 4R 4 1) 2 B KR
PEBOHERE . B MBI B R EAILSB R A NPT S REG - S RTTHEE ., #ilin, 5
B AEEIE A B R WL TE AR 35 B0 I R LS CPU R4 1500 5 Ik 98 4 BB S BR ALU RO s A&
HHEARNERE F—&HBANIGTER, 2R A BRERTHE, IH NI RRK, &
2 B3PI A PUT S BRI T, SR B — A SR ], 7E X S FEHERT FI DY, BT A 484 RO BRAE
B R, HUXA AR EENIAEER, EARREAHEN. BN REUEREAELD
B TS 6] (S5 BN T ) A by o, 4 BB R E T A 4 4 E I B JB] 1R S AR A R R AR, X X TR R 4
AR, BRE—FIR %,

W5 AN AT R B, LS PN ) & Rl AR R BURT AR 0t CPU A SRR AR R X 77 B R AF B K
%, @1 T CPU YRR IR 1E S B B4R, CPU D77 3R AR o I e 4, B8 JH38  LA 7 ) — Y77 B 4% O B
6] 5 Ay 6 o B O A B, K R R R RALAR A . X FARRBATH A4 AR E U
SIS N EFH T KETHESFROME T, BUE AT A ML E8.
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2. WEERRE T ORES)

FE—HLE AR A5 A T MR, B IR E — 2 wat |, /] w45 5k
WEEES - RERS(WE 9.3 1§ C), BHERIT T EN M OB, REEBERE, ITE
LA S AN BES . BH8ME ST LA EIRA B (R IR G &) & B S 2ET
(B ) Jar= e, 4 E S R CPU £47, MRS S S8 m R LS, a4t
e VIR RSN — N E s A 78 APLES AT 52 R — A4~ 2UL A [ A 3R
THBRAE, ERERITTEVRIEA B/ R AL, B 9.8 BT HLER A H o0 A B AT HaRy %
A BH—THBEBNE 4 MR T,.T,.T,. 15

Eﬂ‘ﬁ’}%iﬁﬂ——‘ e

[ |
| I | |
nf— | | L
BEREREREE
VR D ool
Pt
o
(% I N e N S B e N
BERERREER
Tslll_‘uli'—‘!
HLaA M B2 }

F9.8 HlLaxRAH .o s ABIR MR R

3. ZHMFRS

B 9.9 RBRT S AM HLa A T CRES) MRS R R, T, -4 RAMa
HFHETINEEY, - ISR XaSE T SRR . 8N4 AB AN ILE RS
BATUASE, SIS ABNR T HERTUAE, Kb, H9.9(a) hEKWNBEY, 5
SAMET 4 DTG A T)E9.9(b) ARERNHLE R, B8 FH & 01 5T U
AAADBEAN 3 A JEEE S TRELEB RS, € B 5 Lemf 4 B (I 7,) , AT

PLEs R THCRS) AR T EEMFRE.

— R UL, CPU By B AR, AL 88 8033 17 B B AR . TE L2 JA 39 T & i 46l JA) 380 2804 [ 19
RIE T, B PRSI EEZ LS TR ESZ L. B0, CPU B 4% 8 MHz, H ¥ 1944
LUATHEE N 0.8 MIPS, EABFEFHIESHATHEE N 0.4 MIPS L2, M AFEREM N
(8 MHz x0.4 MIPS) /0.8 MIPS =4 MHz i CPU Ri&],

Fbr EALER BB B NS U K 38 S LA A A P BT i 0 B S R S B0 B A 4 AL A o R
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s LML L e

T

Sk T"IT‘|T2|T3 T°|T1| |T3 T"lT‘szlT3
(R DAk A HLa A L5 A
(H3L) (B A Rit) FHATHEL)
4 AN
(2) EKMYLEED
" L, L, L, 5, T, N T
(R I R
(I#2) (HATIES)
HBA B

(b) FEKMYLERM

B 9.9 #54AM WLBRY . R RAMARR

SRR ERCE %, R EHMHLEE, b TS AR e ARBRR, BT EE SR,
158 2 80 B A B b TR R B0 B HLER B B R

§19.3 WEIEHLE CPU 5% 8 MHz, B HLE AT & 2 Mot e A BRAESH
oA E BT 2.5 A HLEE R, R T L8 B 4 ST EE £ MIPS? 3 CPU EHA
T HEAMLEEN TS 4 A EY, BAESNES BT HE S ML RS, WAL
T4 AT RE LR £/ MIPS? R A B A %iE7

. F M 8 MHz B UART 4R AR 8 1/8 = 0.125 ps, HLAFJEHE 0.125 x2 = 0.25 ps,
oA EWI N 0.25x2.5 = 0.625 us,

@ S HMITHEE R 1/0.625 = 1.6 MIPS,

® # CPU £, ML M A 4 A0t 4R, BRI T & 5 M OLE AR, Wi & A 8
H0.125 x4 x5 = 2.5 us WP APATEE R 1/2.5 = 0.4 MIPS,

® A RHBHBITEEH AT 2WMRT EH.

BAh LB 55 AT R E A R B 6, BT EE HLESREACH Cache 5
BREIE SRR FRENBFRE RIS ERARKEARS, PLASEEE AT LLAH MIPS ($
FE A &EABED) R CPLUIT— &KL IIF NN 4 A REE.

9.2.4 #EHFKX

] 8 T o — AR AR S AT A R S IR b RAR R AT — VR E BRI P I B R T
R4 4 B 7 BB M 5 B B 2 TR B R R, TR 8 4R 4 4 0 A BB AR BT 19 BAAT R I 2
IR, AT T S S ) e e e 310 SR PR M PR 0 O SR FR O CU AR e W
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R R T A SR B KA R M T 6 A,

1. [ 2 4 0 07 X

7 25 2 1 97 KR AE AE T — 218 4 S48 2 AT ] — M BURIE BT B R FH R B E 19, 36 B35
RZG BN FES RN R,

B9.9(a) ME—FMAMMFASEH IR, BIILBFEBEE 44 FH., WRIEANE
TR AF A IR G — A0 4 R LB 077 5B S VR S LS8 JE 30, o BB R F 0 26 18 o, 25 ) B 36
BB R, Bk A — A, RV B8, AT 8 T R OB AR 8 b, R4
4 H. B, AT RE CPU MBER ERSEH S XA =MIT R,

(1) RAZ KB

RETREERR AR F R MIREFFIE S K R SR, — B LR
R H AR RT3 51 005 KB AR AR A b o, SREUSE 55— 9 L EL A6 A1 ] i) 16 I A IR 3 3
TR B RBR BT ERMAR NS, WA 9.9(a) Fim. SR, XA £t F M 1E 5 5
RLEYFE 2 UL, 3 R IR E AR %,

(2) RAAERKBHLE B

R FTT R, A HLE RN BB BT LIRS, 0 9. 9(b) FiR . X Ml o7 0w
e DB BRAE AT I TR R G — B9 LR o 5 3 K B BB AR 2 T — AN B8 O WL 2 FE B S R
T o S 2 57 2% B SR A L SR PR SEE 4 WL 25 38 309 55084 b 35 40 9 7 i S e e, 40 B 9. 10 g

I, n ., 1, I, T, T, T, T T
T D Tt B TR I T {

I3
HLES A (BUE ) PLAE A (AT 4)

B9.10 FEKHMB[BAMRE

(3) RH o A2 5 MR ER B ML A 0907 1k

AT RO B RIBE S RHAEGE— I BT WL ES I N S, FR O op s 540,
DERAEE 14 PR LR (RS A S EH L) RARTEH TR R, B 9. 11
BT sy o R AR ER B R B F R

ERTRBEHNLBN R EERRA - EREEHNE AT T WRE S ki
Tl 140 5 B IR 5 L R 0 4 0 o s ) e LS T MO RE S L 4B B o o 4
PATRBIN EVLBR U RN T E T RIETRBEHNPREHORE, T° 0L THRE
ROLTIRE 0 F ok, AR JE, T AN BB E T o i T 15 555 B 1 % [
B, B FRMRBA R BEEME, B T RS T

PASRRIE 18 & R O], 35— O A% B R P o g ) 0 5 0 U B A R AR, 1R 2 0 R sk )
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B R A HATRAM
| ] 1
Bl B
e A
LT LY T,l1, T,
RN GiE S ke iE
T* T* ™
[ R IR B
JREREEHIR

B9 11 AR sk o 0 R A R A B R R R

W T, T, T, 151195 52 BOKHHR R BONTE NS 68 P BU IR % EHFE BRI IR1E, R R RSN, AR
IEH T REE M ALK ERE

2. REEH TR

b R A R AR S B YA B E O R R A AR M B R S AT B AR
A A R B & 0 i B o P 2 /0 B 1), 3 R O S O MR B B R T DO A R B Y BT
W CU % TR — R R RS SIS, S AT IR S T R R AT (B 5
) (S FEIF G B R B CPU B 7S IRUR 7S, (B B 7 R 45 i i 5 v B L BT A B
GEZEDEw %38

3. BAEH R

Rl P A A P B A A R A e o R 7 N A R OR 14 A 9 R AR SR AT R
AN G — NI IR B B B AN . BN, XS SR TR RO A R R SRR O U R 5
S i) 2 A TG 5 B0 SR AR L 40 170 R4 SR B S B 4R, DABRAT 043 T A R S A DY
AR ERAE 4

4. NTHEHFR

AT 48 R0 TR TF & 05 3 7oL 55 T B P 30 IR B — S IF R ik i R A FIA
THEHBBR,

(1) Reset( &)

T Reset 8, (T EHLAL FHIHRARA . M HLES th BUSE BUR A5 80K ik 4k 425 17 0, 7T 8
W EENLIGE TR LR SRR HL IS S SRS T SR AR R, BB . AARETE
WL s, 4L 2SS BT, TSR FIAE ERL S N R Y A0 IR A B R

(2) FEeesl &M ATHIRITR

Hﬂ“ﬁﬂ%ﬁ@%%,ﬁﬁi%?ﬁiﬂ%#&ﬁ%—%%éiﬁ%m%ﬂkﬁ,ﬁﬁx%%ﬁm%ﬁﬁiﬁ‘ﬂ
G 4 B B SR B A BT R T o6, BB T P R B R EFE

(3) FFHEIIFX
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AU EPUE A R EUF R, XA T XA R R AR, SR FE TR ST LRI
stk AR AT B, LAS A% LB AT, FRA R & 15 L.

9.2.5 ZRMFRFELGISH

AT PRI AT NS R FRAR, T i LA Intel 8085 ), @it i — % 1/0 B /EHA ET1H R
M, EEERE— B ANREENFRESHERH AT RENEHEEMNXE,

1. Intel 8085 Fj2H A&,

Bl 9.12 & Intel 8085 41 sUAE [, He N 3A 3 4> 16 ML 2F77 8%, B SP . PC 13 Jai #th i 8 77 58
IDAL,11 4~ 8 fy % 774% , Bl B.C.D .E .\H.L.IR \AC 7738 TR L) K #uhit 28 wh % 77 58 ABR F03b4}
B ZE #7788 ADBR, LA R —1 5 AR B HRE F 77488 FR., ALU ESCHL8 (B AZ BB
BH . BHRITH R B S 10 PR, B P iy BRI E(CU) BEXH AN % 4% Fh 45 b (2
5o 8085 WIRH PUTIEHIF /O #M, NISEIE MR N 8 i, B RARH 8085 K 1A #o 5 il
5%,

INTA RST6.5 TRAP
INTR TRSTS.STRSTIST SID SOD

LT
8 R BEE R %
VAN
[ AC@®) ILTR(S)_” FR(5) | [ R@®) | [B®]ce)
1 D(8) | E(8)
TE%U%E% H(8) | L(8)
ALU SP(16)
mfﬁfg)ﬁ% PC(16)
{b IDAL(16)
N e SRR l
X, —a AV 4
X,—|H_ #5  R&  DMA E{i [ ABR@®) | [ADBR®) |

NEERNRE

]
CLK(out) | RD WRALES, S, 1I0M tHL DA| Resetout A ‘A, AD,~AD,
Ready HOLD Resetin ﬂﬂiﬂ: e Hbhb/ MR

Bl 9.12 Intel 8085 {40 R HEE

2. Intel 8085 f4hEf= &
8085 B A T VI 4N & 9. 13 7, 4L 40 MBI M, MBI S 4 LI FIL,
(1) st fgEEsS
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D Ay ~Ag(H):16 (IR F 8 fiLo

@ AD, ~ AD, ( A/i) ;16 f sk 01 8 fisk 8 Rdkds, X! 40| Vee
E{I]iﬂéfﬁfﬁ[ﬂﬂ@‘?ylﬂfﬂo Reset(jl(li:z zz:ﬁggi
@ SID(A) B ATHi Ao SOD— 4 37 p— CLK(out)
@ SOD(H) : STt . sID—{5 36 |— Resetin
(2) EHAMEH S R;x:g i:ﬁg
D CLK(ih) : RGM 4, BABRE— TRE, rotes | g I
@ X, X, (A) K BAME SRS AR A, LIRS A RsTSS—{9 32|—RD
4 B B8 INTR —{ 10 31— WR
® ALE(H) St s ansmmns s ol SleT
S R P e, (AN R TR aD, 13 2sl-A
@ S, .S, () TR/ SRIERT KA. AD, 14 27— Ay
® 10/M( i) +f /0 15 A B/ SR B Frolll I
© RD(ih) : FR B R IOTEAE R /0 B BTIEH M aD— 17 28/ Ay
BEXERELL L, AD, — 18 23HAy,
O WR(H)  FRBIE B4 E R g T ALY
fE28 3R 1/0 O,
(3) FERESRFI /O MBIIAILIE S K5 15 el 8055 A B
@ HOLD(A) : ¥k CPU HF5 R 40 B4k B B thl P i, 3
244 A F DMA B4,

@ HLDA( ) : BBMRI(E S, #7 B TR & .

® Ready( A) :FIT CPU 5B MAEMBREAR L, YFE—RERGEREF, [ CPU K
Ready 152 , B CPU 7T #7740 A BRIt o

(4) 5HWHENES

@ TRAP(H) :i%,ﬁ.ﬂj*%"r(RSW.S\RST6.5\RST5.5)O

@ INTR(A) : BT ERIE S o

@ INTA(H) : PRTMRAE S o

(5) CPU ¥tk

@ Reset in( A) :PC & “0” B CPU M O uhit FF IR 1T o

@ Reset out( ) : % CPU g B “0” MG b wip. , K E S A TERERENE KR T.

(6) HRIRMH

@ VC(;: +5V EE‘UF\O

@ V1o

3. ML ARARTHCRS) SHEHESHER



392 4B RE BRI

8085 B —RIG LA AR 1 ~5 DL AM, BB AM N XEE 3 ~5 A4, 841
AR, RN, CPURBEHIES I — MR — AR S e E, FEH
Mr— RS IR AC AT ABIFTE B M B & P, AT R84 i R i 9. 14
B o

M, M, M,
T, T, T, T, T, T, T, T, T, T,
3MHz CLK
[ VAR UVAR WA WAL WV UV UV AR UV AR U an U
Ajs~Ag :] PCy PCy X 10 PORT
AD,~AD, | X PC._ ~-—-~INSTR p--f=-===== -« PC,_ »---~ byte )-~-+<JO PORT, ACCUM
ALE__ [\ (\ 7\
RD | ) N |/
WR N/
oM |\
PCOut |PC+1—~PC| Instr—~IR X PCOut [PC+1—PC [Byte—Z,W| WZOut A+ Port
it e At e] ! Y45 ! ACC WEAR %

E 9.14 8085 #4541t B &

BB AT L, 45 4 015 2 R & 3 LB AR M, M, R M, 45 W38 T8 309 7 9 4 2 f 3
ARARR(M, & 440,M, 1M, BF34) ., ZIELSTFEN 16 47, hi FRIRS RAE 8 1, iU E
STUHIE S IE CPU N, 55— LS B EUE 4 030 MRS, 45 = 4L 28 JB) 300 B0 i 3% 4% 10 3
b, =AML AL AC A 2B B M T AT B PR A, BTN .

(1) F—AHLEEJE R M, TEAE B8, BU3S 4 1R 1R 1D

O T, K7 ,10/M {EH P, FRFEMEESHRIE, CPU K PC R 8 Rk B Ml M4 A, ~ A, ,PC
M 8 {35 3 ik / $U4E MLR AD, ~ AD,, 3/ ALE BT M 1S 8015 170 58 (R 77 M

@ T, K%, RD () B3, #7175 4R 15, (A B0 1S S N A BRI A 28
AD, ~ AD,, CPU #5548 - MBUERE .,

@ T, K%, YHIRL F ORI EIS , CPU BUCEIR IR Hi% 155 IS — E e,

@ T, R4, CPU # AR E: 76 T, BRI %] ALE (55) 53

T T, 8 T, REATZH(PC) +1-PC HAE, B R AT H RS,

(2) BETAHLESTEH M, R AESEEE, IURE 26 3% % 10 b hk
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O T RE,FM, 8T, RERE,

@ T, RE,FAM, i T, REHRME,

@ T, RA, MEES L OEIERE S, CPU B WUEE | B0 o #3058 iy ik

FIREATLAZE T, 88 T, B ISR (PC) +1—-PC #4E. XMHLE AN BE S FB, B T,
B, T, BIGHZ ALE(F) R

) E=EANBEAHM, . V0E

@ T, }7,10/M BT, %R /0 #:4E,CPU K 1/0 OMht%ZE A, ~ A, F1 AD, ~ AD, 3
B ALE T #E 170 fR{F k.

@ T, A&, WR(E) B, %5 VO BHAE,AC N AED AD, ~ AD, $iE 5 4k F ik
PR

A, B BTN E - R EEREERENBRANNNIEE THARLK, RRT 2
et FRESEHESEHBRER,

BEEEIRA

9.1 % CPU 44 X 4554 . PC IR MAR MDR AC.CU,

(1) BHBIE AR MR

(2) ERBERA“SUB X7 B4 “LDA X7 FEHE 4 “STA X" (X ¥y E7F i) AT B B A & 19
S HMRAE

(3) % FiR1E4S W8T, B HPITXEIES FTEH 2 WHERME.

(4) EHTAMEBIESIMP Y H%% B 5% B W35 4 “BAO, Y EHRATH BT B0 2 3R i Ak .

9.2 HBHBTHMERLA? KEAZMH AR

9.3 H4RBLREY MBEPNNEEAY ZEEFMXR?

9.4 FEREBEIE CPU g5 HEVMBITEERBHR? A4

9.5 VrHLEE A CPU 4y 8 MHz, ML A& 4 RS RAN, B P-4 PUTHE R 0.4 MIPS,
RRZNP LIS BHAIEEN, S S BEP LSRR WRYLE B K CPU 44 12 MHz, B
PLREHEE 4 e AR, RE B YL EHTE ST R E RS D MIPS?

9.6 REITENM CPU T4 8 MHz, BB AM T & 2 A0 E M, B &ELSTIHE 4 DULEAM,
R AL 48 4 AT B 9 £/ MIPS? # CPU M (B LA E B EHE 4 et A, 8 %48
SIH 4 AYLIREE, WHZILE T 1954 T E B X RS MIPS? d a8 A%e?

9.7 X CPUMEHN 10 MH, ZEHEME A TLHEE 4 Dot 5 EE  ZNHFRE S WG EER
1 MIPS, R ZAL E R4 AR EM LAY E LIS R Su AN RSN 0.4 ps K CPU A, |
FRALA TR A BT N £ 4 MIPS? HEB BT EF 80 KA 4 IATHE W BR A EM A £ 01
CPU K7

9.8 HEHLMEMN Y 6 MHz, %2635 4 10T BT IS B R A RS 0 T R, BOM B L I (A
£ F] MIPS %7R) , & EiR CPU &5 B FH 429 10 MHz, ML BB 1T HEE LR £ /07



394 F4E BH B

HE 5 ] YR ANEA 4 e pr H it
148 4 AT I 0.6 ps 0.8 us 10 s 1.4 ps
i SR 35% . 45% 5% 15%

9.9 HUBRFLEH FLERNMKREEHMEF,

9.10 fHARRBMFISEH? X TR CPU MR, ZER S H 7 X h LA WHL R 1L 8085 4 iy
AN, R ER T AR R

9.11 ¥ CPU WA A 9.4 FiR, lLAME A B.C.D.E.H.L 6 N8, B4 B 84 A R &
HH N EEAE, IR ESEH (0B, N FER BROBALH B, A FES BB LB, B
MEHES TG, B R TR 4 BN BB ERERHES,

(1) ADD B,C ((B) + (C)-B)

(2) SUB A,H ((AC) - (H) —AQ)

9.12 CPUZHMF LB, EHERTHELSHENLBHBENEHES (BERES).

(1) FHEB/EXIF AWK MEHEBHELIMP @ B,

(2) R#EIFAMFHIHL“STA @ X7,

9.13 & CPUNREHIME 9.4 Fim , BB RA R, ~R, 4 NFHES, EN1E B M A RS 555838
BEAE AR REHESEH (W R VFFE R, HBASH R, VEFHR, KRB, ERMRSE
LI, BEHRERTHESREN L BHBERNEHES,

(1) ADD R,, @R, i ((Ry) + ((Ry))—R, , FHEREEITH)
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(2) “SUB X,D"#§4FH X R EILFFH XR,D RNk,
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() NRFELT BLLAFFRZAMES, FAERBEFES, 11 PCoBus—>MAR, MR B9 H 58 X
PC, 1 MAR,,



CE10E BT

AL 10 KHLEHEA RO, N BEHBTHFRRIT Tk, EEFEENSERRITEH
BT B, AR BT R ALIT T2 &

0.1 #HABHERIT

10.1.1 AFZEIEHBETER

B 9.2 Rt T # il B T MO SN O, L 4 A SR R T R TR S 0 B T R e R R R R £ 5 Y
K, H T HALEH RTINS  HEE R0 (REHEE—MEBREE 2" M,
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10.1.2 WFEENTRRHE
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o WEFEN®D,T, FH A ZH M(MAR) —»MDR I (PC) +1—-PC B4 itk
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T, Ad(IR)—MAR,1 >R
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T, MDR—Ad(IR)
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(1) EFFHFEA
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T()
TI
T, AC—AC
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T()
Tl
T, R(AC)—L(AC), AC,—AC, (El p '(AC))
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T, MDR—AC
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TI
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EEARE, R, MR, BEFE,

|

+|—W—| PR SR CPU |
=] |
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ERCEI 1 92 58) . BERUBDWVTHE LB A B MBERS R THEH,
(2) 554 ADD # a (#4930 BP FOEFH1E, B & MBS ACC ) ZE AT B BR BT 75 19 18k
B an S ST HE.
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el ALU f§ +1 2874 5] (PC) + 1,458 % E 5 ALU B HRHEN R, , REHEZEZE PC,
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(PC)—Bus—ALU ,,—R, sPCEM Bk ALU 2 (PC) + 1R,
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T, R,—Bus—E
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s A
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BAXEE2MA A X, X, RFSAL, FFEE Q RE AL Q AT AL, HARNL Q AMHANLL,
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(1) # CU mAHEZBBEEHR, ERAPRMEMER AL ST E, BHZE MUL a(a
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(2) 45 R 408 T op 42 09540, WL 10 R T Rt 5, RERH R 26 2ILHA?
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FERL, X AR BAE T ZHE R AR THA TR, BELHIT .
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IMP | BAN
iEsinia
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LDA ADD STA
EX
=1
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Usk AERHEBE R EE R A RSB BRE. MRRAIABEH ETEES
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VLB 22 2% 38 & R AT & D R AF , B BRI I 7R AR 28 MO B BE 48 o PU A 7E Wilkees B
MR FREET KPR, BB T R BB R T, H5 20 tHE 60 FEREMT ¥
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DA, BRI BUE A B G — RIS, 6 M MR Ea 4 N ik, B 5E — &ML AR5 S
“LDA X"EHFZHRLHFHFESR IR 4, -
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HRBIESTEA IR 5, H#4ER OP(IR) L B ot b T R R 4, 20 A B0 B R
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Ht0” F AR E R T (AR TSR )RR E B TR, W 10.7 BiRe XM A
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BT RAERH RN LB, 5SEEHT RN OMAS M EH X BRI RS 8 M



408 Fi4E B B

LR 8 B BEMKEAURYE, SAKEREROMG S IEX, BREBEERT
Friian &40 6 A, M B Lk 2 HE 3 (L Bp T,
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¥ E K 64 L,

10A.1.4 ¥ BiHHE

ERILET REE(XKFRREEH)REINBEL R LELA A B R ERANESE, SR
MEWNEURTHEAEY REN, ¥RWHEEA ISAY R EISA ¥ &1 VESA(VL-Bus) ¥ & 1#
Ao PCI1 Y R #E,

10A.1.5 REEN R MEsF

HHECPUE¥ TH, 2R LALAHRENE A BN EADTLH,

1. BIOS # }

BIOS( Basic Input Output System) S F R H A A MNBHERARF . T RAL B R EH . L
MR EARN/BHEBEHEF RAFEERE LM .51 % DOS B 5 K 3 & ROM BASIC #% &
F UK BIOS Wi &3, %4 FE{EROM & F b, 7 #%H EPROM 4 % BIOS ¥ k, L& &
% % PC % Jf| Flash Memery 4 3 BIOS % £,

2. ¥ R4

FREBRT CPURNHEABIOSERI BHASAFEA B XASHEHE®
FEL,EA VISIERECMN AN ERENLREAY , L ELANWEAEH KR, CPU KK L,
Cache H 4 FBELEH HAERHEX ), UK CMOS 58042 RFEL F %,

3. CMOS RAM #

CMOSRAM X F A TRBEAZALWEH HE RERALWEHRESH P RELASL BT
BEDHER BEMHAFEHNEE, PCRE LB EHE T &5 R, 465 A CMOS RAM i
BETFHEEERE, R AFNAWBRAES, WECMOSRAM S A RFENEE X, 2B KK &F
HEEEH B TELXRE&E,

10A.1.6  FREH K BHE

1984 ¢ | IBM £ ¢ i IBM PC/AT Bf, DL 7 & % X T W3 & M oy A7 A, 3k 0 AT £ #4741
i X R /K % Baby/Mini - AT £ #if5 ., METENE AN - P RE , HHR L FIHEMN.
MBREE ZH AU EEAHEANRE  FERBPCFH YIRS, TERGR T,
CPURMNFANEEURRBABWBRRFANLRMENAEFER, LB XHH T ATX
Ao BTX EREMAT, EHWHABRBER KXS5EEFTRAEHFE, A XA TAENFAEEL
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SRED W7 USBEOWHRE, EARWEREENE L.
EEHRBWPC ALY RN LARAT —LREAAHENHBA, .
DRAFAERUBERESE HAEEEBAK MM AANENE) URGRANR

o c
@ % # Ulira DMA/33 DMA/66 %} , BB SN K BEREFWERRT T 1~26. £5 €

SEBEFRAKELR RELCEHAEFRTARBRBHHE, KA DMA F X, R F & #

HENFE AR £, TR & A CPU KR, CPU KT % 9 S 8 P B8 ok & AT S

EE NTIREENAZORE, X-AHSESTERAAA
@ & 7 %A USB # 1 5, Apple 2 & o TI( Texas Instrument) A 8 X F X T —H & A K E

s vy %474 0 IEEE 1394,% 7 USB # IEEE 1394, £ PC sy A LB B Kb —H & F o
@ % 7H% PCL A& T ATEH 3D BHAE, Intel A7 XF AT AGP (Accelerated

Graphics Port) in & E B 0, T XA HWID BEXE 7l B TTRNF L LXREERE

3 266 MBps 1 533 MBps, i % I AGP 2.0 Ji & , & k #(#E# £ T3 1 GBps,
10A.2 R4
10A.2.1 R4 IRE
CPUX P EPCHBCER ECPUERRBEARESRELAAE - RFIH " B RE " H

“YHEBBET, i, CPUERA XA N B EEE SAAFTEO RS ETE D AR, CPU

EEIRRTHELL, SR HEHEE;CPUEAAPHAEN &, LAAFHESN R

% .CPUE % # DMA 2h#, 65 DMA 248 % ;CPU EH L A AR LA S R BB A, LA

HBAREHEBE WA ER CPURAZAATHAHHRETHE T, SRAEHHRER(E

B, FAREEEAERHGPCEH I - F AAEEREBPRT EFAABE AR

B, XFAREATEREWRSCE THAEBTRRABA,
£ PC286 ML Py A ENE LT, VT HAFEAH AN R AL EREE O HE W

IR T E M, A AT B K A K 4 (Chipest) R R &t PC ER, MAEBAARRRE

B AR, RAVISIHA , EEREASHBOEFXFE R AR LN ERE R

R EE, B AV BELA VISIE R g4 B BH A" (MR SHA") RRERS

R RN i e )%,T’Tuf’aﬁitiﬁiéﬁwﬁ—hjr,F%TE&%%Q’J)&ZF,&E?%#]Tﬁif&,ﬁﬂ T

R EFFES,

# PC ¥, %/\?%é’wﬁ&k”’%‘Emmﬁﬁﬂﬂi%ﬁﬁﬂ“ﬂmw}%},mHfﬂd%iT%%ﬁwﬂTﬂf#ﬁE
(@D CPU #j % & ( £ Pentium Pentium Pro Pentium MMX, & 7% £ Pentium I .Pentium Il %7 Penti-

um 4) fo s R E R E o
@ HEAMER BRATEER T RAER Y . RL X, L2 FH Y DRAM(SDRAM) . #

Cache # DRAM i % 4% 3% % t#§ SDRAM(DDR SRDAM) , & X #% —# , X2 LH# %,

@ #HUSBHEUUKIEEE 1394 o # B,
@ HFHBEANRARE,
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OPCIREWAB ENUARMA R AFRELEEFRERASLTLRY, RFLH
PCI-Express,

® X #FH LA CPU,

@ xt ¥ & PCI.EIDE # %\t % #,

WE PS/2 B4R frid 4 45 41 2 BIOS LI R 5ot B 4 w0 3

SHA-BEXR RAANERRERB AR EEAIRY , SFHRREARW,

10A.2.2 SR 44

AR RS PCHTRE NG F 4, % ISA EISA PCI X & Mol TS F a5 &4
AR A %, 40 82350 EISA % B 41 PCI % B 4 %,

T Pentium (& # Pentium Pro) {0 £ 2 7| fu PCI B & W% F 4, B % # % PCI R4,
Intel 430 % %},

1. Intel 430 % %

430 £ 5| ¥ b 413 | T Pentium F1 PCI % %, & 10.19 £ Pentium it £ H. £ K & MTEEHE,
B oy PCI A fr 1645 £ 4 5 Cache 4| 8% /,CPU B % - PCI A & # ( L #4b4F) % 4, PCI
& -ISA RS (XHREH) SR, Eﬁ—'?Cache #BH X H R kA3 CPU 3 = % f1 Cache By 7
B, FRGAE CPU Cache ZHF M PCI BB A R B2 th B & B4, L% HF % CPU &
B PCl & &M%, LA CPU EHFMPCIZ BB B, AN PCI L4 ISA % & HE,
BEBANH"EFH CPUK L PCLEAMISA KA RER, HAKAARRE TEFEE
MFREFEH B AN ERER . YCPURAEEART REXE CPURKFAMRLH, &
HLAHWIBRETHE TH,

H10.19 # 8y CPU R KR N4 B FAFMN AALENAFEZ., LARSMES
66.6 MHz( % 60 MHz) ,CPU A #i it 4 B Bt S M B WM., WE AT 54~128 MBI 2 H 4
B, RETREFFEH  TUNFLANWHRBEANERN AGLEEAN, CPULATEA L2
% Cache, CPU 3 £ # #1 Cache W B 1 £ % & Cache HH B¥ K % &,

PCIERARTHEER RN VO R &, ER2 (K64 M) MEFEE, iR HEL LA

A, aHEH, EXAEFRAEE TR, AL ANPCIELBRE, TR EZH3 A PCIH 4
VRMGE,THEAPCY RARER,

ISAREGTEREVOREHES, R ERA3 ~ 4 NISABKYT BEW, UEER 16 1/
BHMBT (EREA) F. BAERKREHBEATUAL IR LUK AL A LW /8 5.
ROM ##f fn K AR # B (8042 A EB)EX F HEH,

Pentium I A EBHHE , A ENX - FH CPULKEWEE, X B T#HE AGP it B i
0 ERE Intel 440 3% B 41,

2. Intel 440 BX % K 4

Intel 440 BX 2% i F Pentium I W& B 4, I R 4 & L4 B9 R R % B 100 MHz, B Bt 3 %
FFO6 MHz W R K &, R T U AT % . £ 100 MHz B SDRAM W R &y T, 48 S
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Pentium
Socket 7 )8 CPU

| i i

XA L2 Cache 77 (DRAM)
%afcﬁl.};g 5(361;}3) (4~128 MB)
LI Ll
120 T I I
il R PCI 5& KR

PCIy B ROM BIOS
(64~128XB) | |B8042MPU (
SE B/ E At -
62 5| CMOS RAM - ===
(i) T =i
36 5[ i
(3E18)
ISA ¥ B i

& 10.19 Pentium EHRE W R EE
7 Pentium I CPU.AGP.100 MHz SDRAM #z PCI % % || th i JE #o % % , # £ MPEG-2 L M
& DVD-ROM % B Fl B W R ARG

H10.20 XA 40BX S H A EHEMTEE,

440 BX % B 41 ¥ 82443 BX % #f (Host Bridge) #% F #7 82371 AB/EB % 35 f 1/0 % F 4 K.
VEAGHETBOLHAAHABEHPERLHAARNEN, LHER T FHEEHREP PC
BHE HHRERT SA#EH ,%Hu IDE ( Integrated Drive Electronics) £ #| B (A B HEHE 1),

82443 BX % F R B T W% 1 fmiE A, T 48 CPU( X # ¥/ X Pentium 4 # 8 ) (AGP 3% 1 |
THMPCIEANELEBRRABH U H G EEES, EXH 1 CBRY REER B EDO(Ex-
tended Data Output) DRAM #1 SDRAM # £ %, {8 F £ # EDO #u SDRAM R & A , ¥ 4 X & Ul-
tra DMA/33,

82371 EB(Pentium [ x4E) ¥ F R —ANBEER W S8 /0 % i, ¢ & # PCI-ISA # #
B EHFHANAFELRH B0 IDE, X% Ula DMA/33 # 047, BH USB # #H &, X H W A
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Pentium II Pentium 11
AhEEaE LhEERE
Video
—DVD —VMI Host BUS
—Camera — IR
—VCR
66/100
% 2X AGP R & 82443BX MHz |
®E EHF EF
3.3VEDOi&ﬁ
SDRAM ¥ #
EF R 5
e PCI 518
;s Q0]
MM BIOS @l &)
System
24" IDE #0 S B MGMT(SM) &4
(Ultra DMA/33) @ M_ 82371EB

(PII X4E) 10
241~ USB PCLISA APIC
HH ISA i

soe Q000

A 10.20 440 BX £ HR&EHRER

Fr#E BIOS ——,

USBs 0, X # /O R T 4% & % W 4 # & ( Advanced Programmable Interrupt Controller,
APIC), XA DMA F AW EAHE THITSM ELEHEHE 5,
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