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B HLAE B R v S HL(Single Chip Microcomputer) @i R, &5 o g ib B 4%
(CPU). BHALFFfiE2E(RAM). HiLfFfiEa(ROM). T Wi RS, & B8/ 5. 47
ORI /0 8 N B E N LR AE — R CMBERBERE SR B, mE 1-1 Pos.
BRILAR—HER, BER2ECEA THATENKMARSHWATIRE, FrUdiA
4% il 88 (Micro Controller Unit, MCU). B HLLAE G F & MR &,
fERREFRFRA ZLEEARANANFTR, S ZNHAERF~M. B3,
FKHAHWBESANTE, 7 TIEMREWHROIRAELE,

Hihk B AB
45 JL 4L %
W
# 1 o |, ,ﬁ' R
x 8 [n|7| TR [7E
% 107 71T Tl smesos
% [ [ [T =#B%&CB i
11 SEENAEE
1.1 ARPLEORRE

% H Intel AR LE 20 A 70 FERYIFF R AR 4 AR HEHL 4004 F1 8 1154
BVHEHL 8008 2B HLRARMI T4, HEREER 2000 R @&AEE/ A1 4 A4 7 38
Intel 4004, Flfi RAM. ROM MR AL & f7 4%, MR T 28— & MCS-4 AL FE 28 . Intel
4004 FIHEH RLIT T 8 UG P 3E, EXR SR JUH4ER, SIS T I K E B
B, HRBREEERL TH=IFREEFRA K, BT IHLERENLHER
HR A, AP CZBE B AR AT 1 £ .

1976 4F Intel 22 7] 1 JE#EHH MCS-48 R ¥ 8 /B ML, B4R T 8 £z CPU.
1KB 27 fr 2% 64KB BHHLIF 528 27 4 VO 51 BIA 8 £75E v %28, MCS-48
ERANRIEREX MR, KA T EMONA, MRAHKNE B E TR, X
— AR AL EERE R A HLACE T 58 B MM H-4T B4 (AB. DB. CB)M A



MCS-51 B R Hl A HEHHIE(CC ES

A % WLAR S D) R B9 HR AT 45 9 LI(UART), #YE T T fg 50 1R 5k 1) e %5 47 %% (SFR)
s ) 4 X B N BRI R AL EE R RTR A R G, R ERA REFHRAMNRN
AR AP E T RAFRIER . AF MCS-48 ¥ 5 HLERSH N F T & Fl il 7 3 & 0 T
WA F=IRRBE R, % 2 TR A B FITHEHLA 7 AR H AR & B SR8 HLR S,
Ul Motorola 73 #] ] 6801. 6802, Rockwell 24 & [ 6501, 6502, H A NEC A #].
H 372y 7] & EPSON 24 w] tAHZkHEH T % B 5 5 Hl. 8 A7 58 Jy HL &R 71 DL AR EE 1)
B R, T Edl. B S 2 NS AR AN E, fSibEHEN,
8 ML MKV HP M ERILE. Bar e LSRR %, B AR
P N B2 (I HE Intel 2 & f9 MCS-51 &5 PR JE, & BA M4, HEH
S R AT B SRR AL

M 20 t4 80 FFAHF 4, BT IFLEHEH 16 FL 5 7 Hl. 1983 4 Intel 2 & #E
T MCS-96 R5IHFHL, HLAEMLEER 12 TNEF, TIESMFETF 12MHz,
F W 16 2 CPU. 8 KB ROM, 232B RAM. 54 8 fi3f47 I/O . 4 MW T H1T
H. 416 i@ nf 88/ 588 8 b Wikh B R4 . KR AFHEH T 5 80CS1 A
) 16 A28 f bl 80C51XA, EKEEFKY-FHAHAAHEH T HPC16040, NEC A ##E
T 783XX FRF|5F. 16 AL TR ALK TR XHER T — N H B, HER
WM HI RGP I B RIS HAE T . 2 BECR 25 N AR5 3 7K 2
K JE -

TR, EMFENE KOHNERERR 32 A28 5L EF= B
B2 B T H R 32 f7 8 AL FF Sk A @Y, Frih 32 £78 5 HLE R 3 AR
L. MANMERBREEFET 4460, 8467, 16 A73) 32 fL MM BL, {H M SEFrA#
ME0E, HERAHRSEERA KM KKJRE, 4 7. 8 1. 16 A5 HLAE
FAIEANAE) Z N, FESE 8 AL R HLAE . NI B N 5 A
o7 E S HAY

1.2 BRHEIR AR

BRHOC) ZHMNATES, Tk, FKAmS. Wb, @488 Em
PLES AN IS GU, 7™ Sh DD RE. RS BER TR KR AR T, HoAB BRI o, ke A,
AR, RARHR .

1. MEXS
MR EFARSAFBRAPUT B, 5= 5 0 5 WL LA e i A

RE, FRFE, RMEITRARKEEBHFR, Hi- BB miestt, &
BTHRE T MAEHREME .
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2. Mt

HRPLAIERE IR B H TR, JFZ KM RISC i /KL DSP £ K,
FARHFHAe A T IMB LLE, 5 A ROM & Bk F| 62MB, RAM % & ik ¥ 2MB,
BATHEEMSEER S, BN EREVNETZ, THHRER, S£KAFMEL
IR T KB, PEREM A HEAR A

3. ENEMARENES

BEPIES I REM AR —RE A £, AR BRGH, WD TS
ZIMES, ERERRE. SR RB TSR BRI, PiM SRR, #
FALERPIE S WEARKFE A ROM P AGHBIK, NG ZmBELE, &5
THRAHMATSEESTUT RS, BIER R E .

4. 77f%3 ROM 71 RAM 2 ™18 [X 43 &9

FEFPAFt % RAF TR P T A2 5 OB M s o M08 A7 88 P A 1 DX B A7 T
R P8l . AR R ML R e, HEIF A B Ih R PP [E AL #E ROM , TfjdE />
B 1 BEALEE A7 TRAE RAM P o /N3 B B0 A7 i 4% fiE L RAM B 3088 B o0 )y
BLP, LAbnEE & 5 HLE AT K .

5 RAEEEHMNESRS

AR ZERI T, B MU AR R IZ B HIRE 1, R R R A R R A A Ak BE
BES . BRI REHERFENEMN, RASXEBRT. V0 OREHEE
e R AL RE Sy, AEHIEM TRIIMEHIThRE, HEBEMFREFE, e Tk
SRR K.

6. /O SIMEE 2% ThEEAY

BT EAHUS T BB EAR, AT HRER 5 BN FENE SRR
T, KM T5IMIEER AN TE, SIMAT ARG, " H¥E4 K 3% E s dibla
R&EKK 7

7. MR RRAEE S 3

258 WL BB ) Th RE B o A R 2 N TR, AT EEANER BT R (Y B
ROM. RAM. 1/O £, wEW /-5, TWRESE), HEiH5 N MK AR
7 AR ENE
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KEHEFHRA CIEFHATHREE, HRMERBR R, XU%EI M)y
PUO N RARAE T (R, Syl AFEmE. HEdnREEFrERELT
AN HL, BIAJF R B HLAR S P B & R R R aSF, X AERBEAN B HLUT AR
i AR AR

1.3 Bk PLAg R

BT A HLRA R HREIU R RN AR A R B S, AR AR T
AR dl B dE . RIAER . KEREREEFIEMATZHONH, BAHLH
MRS EREN, EaZFRTNNA, @8RS EHFE, NS Z HEX
2

1. BREMBME

B RS R B HLN R % B iE BRI R 2 — o ZER R ER P FIA
AL, RS ACRE e, SRR B SRR BRI BE, 114k (28 IR [ s 1 4
Hy, RemEtRMELL. SaARRMMERS, TCBEmEE. IR HE,
WRE. WAL, WiE. B, B, M. KB, B, uR. EOSYEE R E.
KA HES], RS ICRECA. B, WAL, HIhREHER A 5L
BoF R SN GROK . LKA B BLEORS 35 U B B & A TR T R, B ML
UIEVE P

2. Hl—ki=a

B — AL 7= R SRR B AR . B T BRI EHRAR T — 4k, 35
HAE S ER B 7= 5, SR RRERI M. AP0 U R %
BREHRENBERERSE, ML) AUKEKRERAEE. amERLEs. &
FRE RS SUFEHUBCMI M B — IR E . B HLAE P = i i 5 2%
A LATE o A A HARRR S A RE ) S8R 2 ke 8 A U (MO L, SR THHLAES 19 B B
BREARE K .

3. BAFMmANZKA R R
T A 2% ol i A 7 i 0 5K R R 8 2 B LA A 4 e o PR

Bltn, AahERNL. Brdkbl. BERE. PEARHL. kA, FENL. M. &
W L. XBHL. BXE LT EEHE TR #E LT 85 L.
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4. THEHLFE S W %

ALY B A AR, W RUR T S v LS T B AR, v EALM
4% FIE 5 B4 8 1 B SR T MR T I B 4. BREE RO (5 W& 2 A BRIl T
AP ReRE ], WAL EE IR, BRELHRN. BRI S EELIERE R
S%%,

5 EfFig#&

B HUE B R & A& AR A 242, B A FPIR AL, & AP B4 M4
712 B SR R R R S84

6. B AE

BN HEBAA A Eh KEREG GBS, weE. KL, 8
W AEENE., — 6 PCHLATRERA T 10 N8 HL, ks, s, B3,
CD-ROM. A, FTEINL. BK/58 51 0K 2h 28 18 6 A7 1 2% 5%

7. SEETFEMEMXEBTFRES

CEHEXSHEFRETNETERRSE. S HRNBH AL, BB NRS.
WEREULBITHMNASCEE 7S, #RERR PRI RMNE RS . #l,
—f BMW-7 ZIESHEBA T 63 MM HL.

8. EER W

7E [ B % 50 70 2R v Qs S5 0, 5 AL R B mT e 4 v A 3 R 25 SR B A R
JTRNMATF AL KM B, EML. B, KE. TRERL

S AL TE AR A b SR A A% G i 12 1 R Gt vt AR AR D ik, AT R
SO R e BT LB SCBL R R B T e, RRRK AR RS, IRAE R
PUAN 3 R O, B NBANRE P BUAT LASEIL, IXRE = i AR AR AL /N, A BR AR,
WELERT. @, RENEFHERRCE 1042 A%, BEEHEL—2
HEEWK .

1.4 EHRAK PRI

1. MCS-51 2/ #l

MCS-51 ¥ LR BT # 2 Intel 8051 8 R HLINGFR. 8051 R A f
Bl 5 i Intel 2 A H#EH, J5 3K Intel 2 7 LAEF#iE KR 8051 I N B4



MCS-51 8 K Hl#E AR Bz HIE(CES

L PSR, 0 Philips. =2, EHLEANF, X&) HAREES 8051 H)y
LA A IERE |3 T 8051 IMVF 2 RF s, e TR, PR T B, HHE T
HHRIER ST, BT~ ammik.

MCS-51 & ¥ ¥ LK CPU 45 #4538 F LY CPU &8 B AN F] - 38 F BbL
) CPU PN 35 — & $5 & 38 F 5k % Bl %5 4798, T MCS-51 & %1 8 J HLIN 75 ¥4l RAM
KIFRET — AN TAEFFRX, X0 44, 54 8 a8, LibmiRii 24T
Ve AEa%, M4 Tl AMAL CPU I H F 78 . BRILZ SN, MCS-51 &5 5 L
B BRI 21 DNRFBR D) BE 5 /7 25 (SFR) . ZEEEf# MCS-51 R 515 5 HLIK LAE,
Al 20 R R Th e A7 A7 28 (SFROIG TAEA 1) T ## . SFR fE{UEA 40 &5 5
FHLARZ MR TR KMY B, d X2 SFR FIER, M EEERTFET,
AT SEILEE —Thfe, AR RS AT E 2 MIThEe; i H, RIH SFR 7]
SERC I A BRAT O, W], XS B A L AT DA E I s . R
o, PR EERE NS .

H AT H A AR 51 3 5 Bl Atmel 2 &) 2577 () AT89 & 41 ¥ Hl, H:
i AT89S51/52 + 0% BK; A Bt /& STC R L, Hog AL S 8051 H 4 #l,
RSB E GBI T, Wl RN, NHBE®Z.

2.AVR B R #l

AVR # 5 HLIE S E Atmel 2 7] HE H 3658 7 4 B Flash &3 8 A28 #l, A
KGRI TR A4 (RISC)M N Flash, H B FE MRS b mERe. REE. Kok, 3
118 %4484, {15 AVR H.y LR A mik IMIPS/MHz [f) i #0217 4 B2 fig

¥ 7 15 2 B (RISC) 45 4 2 20 tHh&l 90 FEARTF K& R —Fh &2 & T 24 Sk 4 i
RFPE G BAE PR B 450, 20 TR & CPU 47 M B i i s R &R . B/
B BARAE T K F WK 2 8215 (pipelining) 125 K f5 Sk RE5 M, (F— 4484w LIZE
— AN AR SE R, T SE IR — AN Bh R e — A& Bl £ & 54 . [FIIY RISC
RERH TEHPGEFFRAMLEN, KEMHFARZ KA, #WHT CPU
AL PR RS . ) BSA HAR T RE ST, BRIk, RISC R4 AR it a4k CPU
¥ & Thie, M4 10 PATE D, Mimi$em CPU Mk fEFIEE B . 78 4 F A
I P o B AR FNAH [R] (38 47 B 8 F , RISC R G IS /T3 J2 CISC 9 2~4 1% . RISC
WRITAGMNS, FREESmALRA T 2PN,

WM AVR B M ATMEGA8. ATMEGA16 %, H. 7w N A T it g HLA
By Tk scud bl 8 AE W& 5K A B ag 5 %A s .

3.PIC BB F#l

PIC Z %I 8 B2 € H 45 2 5] (Microchip) 97 % . CPU X RISC 4544, 4%
A 33 %, 355, S8 RIEL LB AL A E), BKF 4%, KH Harvard



F1E BRIEABLE

WK LEH, BATHEEREES MY 160~200ns), ‘& feflF2 R 774if 2% 10 U ) A1 5L
Wi AEAE 25 10 U7 ) FFAT AL BE . PIC B HLIG /O R XM, %t H % o CMOS |
ANHE A B, S OIRBhEE D K. PIC RAA AP EGEEER . MRl & KH
%i LCD BK3hfig s, fEX . B FilGE REME RS SMER Z N .
WS 4 PICI6FXXX R4 .

4. MSP430 £/ #1

MSP430 RF AR HEE TI AR FRE 16 fLFHL, B PLER T Bl
ML BA BRI B S, KRR AU BRIIFE, EWIES TUHRZEREM G
A . MSP430 . )5 HLEAK ) DhFEAR # J7 i S B, A el Y el B R 2 1.8~3.6V
i, AT AL AE IMHz (19 8 4 FIg 4T B, 5 1 B9 FL A B AR 7E 165pA /247, RAM
AR FRACRA 0.1pA; HIKAE MSP430 Wi AR NP RY, HAS
i b = 24 CPU & Dh it B 7 B0 I b, IX St i 2E 35 2 MO AT R R G M, SEB
BARThREM 6] . MSP430 R I Z AN RIIFIES, 45— L3 A T fEE
WA AR N BARAL Ak, AN ARSI, B ME. BEIrk&ime R
g, HTHBEmAOERMEL, MABEEIERTZ.

5. Motorola B K #

Motorola &t 5+ F i KEIF A HL) /. Sfp4a. EERHA. B2 215
M, AE 8 NLHL A 68HCOS FITH4% 77 i 68HCO08. 68HCOS 5 30 £ A%, 200 %
ASanFp, FrECEE 2028, 8 A sRA B HL 68HCIL A 30 AN MAE,
B LAZKULE, A%/ R4 68HC12. 16 fibl 68HC16 Fl 32 A7 K HLIK 683XX
RABAT LA G FE. Motorola 5 F HLAIRE fUE @ MU K, HLTHERE o8, &
AT TR OERB AL, BAKS R “CBER” B,

6. HittXE B R

HoAb KA B LB B PH B A L. NEC bl & L@ R AL, =2 % 5 L.
PP, ZILOG By Hl. RKZH L. SST . HLE .

1.5 ARHPLERAARE

1. B % (bus)

BERBMMEE —DMEABMERE DML AN —AEmEFEE RN AILEE. ™
MU HEH KBRS WG, ShZmATERMEL, KK TELNER, &
45 Hh % 3y R B A 1) B AR LG R AR O AR AT ) BRI — KRR, B A B ERAREN



8

MCS-51 B K #lE AR B HIZ(CIES)

BEMATLLEERRE D, FRADGEAINT E. MEHE VTR %01 ik
M2 (address bus). & £k (data bus)Fl #ill 5 £k (control bus) —=Ff .

(1) Hubk B2k (AB): Huhk 5282 5 1, 2 T i 28 3% K (e #7 % 28 B0E N/
MO KX R . Hhik SRR 8 frak#H 16 A1, 8 HhhtZLH A0~A7
Ko, AT Al fibhbg, A0 AEACAIMbEL, & AFHTEE A 256; 16 Hihk
R A0O~ALS5 RIR, ALS A fiihbse, A0 b &bl 2k, 16 £l & 28 H
PO [0 2 H bl 5 #7 28 32 (L€ 8 Az bk (A0~ A7), P2 O B 48 4t & 8 fr bl (A8~ A15).

(2) B B4 (DB): HilE B & — A, HT CPU 54648 . CPU 54hRER
AR5 A T2 A AR I B A B (RS SE B R R SR 35 2 10) . S SR AL S
CPU ML EHHE, 5 8 4L 16 A HF1 32 fLJLAr. 8 P ¥i#EZkH DO~D7 £/r, D7 K
B A A AEZ, DO N BARAUAL: 16 ML EHEL A DO~D15 R7x, D15 K fx i fiL
Hihk2k, DO hEARAIHuhE£E . B E A H MSB KRR, BAKAH AL LSB Ron.

(3) =ML (CB): BHIBLRITHN RS A BG5S B, EEEH R
2 o A 3% 1) A2 45 A5 B o B P3 A 28 T B R A R0 4 MRS (1) 4% 1l 5L 46 ——RESET.
EA. ALE. PSEN 4.

2. {i(bit)

binary digit {155 .

3. F¥i(byte)

— AN AL 8 7 —#EHI%, E D7D6D5D4D3D2D1D0, i 10110011
D4 & 1, D6 & 0.

4. = (word)

EVHENLRG BB RS, EFME. AR EN, fEh— oo —4%
Frok—4H —BEHIBR A F . BEE 16 MR D FEEHER.

5. 7Efi%8% (memory)

et a RO EHP ARG R, BFEF. REHWE. SHEKh LR
Kl A 5%, mAFMEAERE. Hbb a8 . S EH. AR ph a8 S A k.
E AR AR B 5 XA 43 A LR JLF .

(1) BIFfrfit#8 ROM: Bt il KM R A e, /M) X%
4R 5 N ROM(HE [ 46) B A 8 F, 7 AS RE B 50 A SR R I, LS A R A

(2) EPROM: A #E[R AT 452 ROM, ‘B PN 5 0T LAJE i 48 4 2 8 55 it 440 JEs 488 2
BERE X EHT S ABMER.

(3) OTP(one time program): HAEE — KK ROM, EMAAR HH " H{HEE D
Frgmfer— RSN, —BHBXN, REEEH, A6 1T F .

(4) E°PROM: HL T %42 ROM, E’PROM ] fl L 755 A FIE R 2,
HgmBHEEMEREEY SHMIL CPU K SV THEEEMERE, AE5NEE. BHE
5 RAM —HIEE8BERME, XEHEW/ASHEE R EROML A, R agnH



F1E BRHEARE

. BAEXFPAFRE A RO B b i

(5) Flash Memory: ‘& /& 7 EPROM F1 E’PROM )i 3 a4 i —FpHE 5 &
PEAF oS, JLAERE &, HliE A K T DRAM, BE R SRAM B35 [ & i R R
V5 B, XHEA ROM 7EWT LG Al A & KA B ARE AL, BTRLR IR .

(6) A7 1% 2% (RAM): X PP A7 E 45 XM B B AF R 4% o & AL B A7 IRAE A7
fiti BT B L AR REBE I B AT BUE, BN G RRBIE M Z KT Wi 5 RAM
PR B2 E K. Bk, RAM W T A7 T804 W B 2 R iy alrh ) o S 45 RS
H. RAM B E R A R, XAl h#ANZERF . #& SRAM HFF A2
HERREIN T, B0 ae K WIRAF . 317 DRAM 5 AIfE R R etRF 6 T
R, Pk, SRR ELMEFEAN K, URFEEXMEBAZE.

6. Ef# kit (memory address)

A7-fifi ik Y K g SCREAN 7 A 270 R SR ITREAF TR 8 AL — b HI%, B 1 AN
“EHE T KAARIB R, B EASAA Nk, Dt CPU SaE. #R4E.



