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e LA A — Dt iy B 44, IR EHRBURAN, A T8, aTMER
MR I 2 8.

ST R LRSI, AU R L, 2 20 S R BLIS SRR . ATTH
LOE SR LR 2R L, 52 ) ZOR A AR T HLOMES, Tk S A HL
K EI o
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pEL 11 BRNETA

BEA LT HOR) RO, AN B NSRS ITI, SSRA A s, T
AR A5 77

MRIERE, THEHLRT > FRAL, KBHL. L, NG, Sl 5L
A PN ANRI R TT T R S S A il . KA e R s R T L 1) 2w
EAE AR ARV A RBR 1 5 BT ) AR

111 BEYIAERE

B HLAERR IS ? EAERATH AR AR H AR

EEAnFATTH T A2, B R HLAEAE L P A P R B A1 BG4 AOR K4 il
iy, RGBSR RIREE, B RS, e i b A BE 25

HAnPEACHL, B BRI TR R, sl 10 Fras, e F B ok (1 Tl RE A
i RS ki 17 (S W B E = b I T L1 TR i o i N P SR e
JRBIANELE, B R LA A P L A 1 A

AL, R LA AT R I A TR, AR FRATT B A 10 2% Aol HL 5 PR A Al R
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112 BRYIAOET

LR LIAME AR AR AT 2028, W LI 0 B (DIP %8,
BEIESIHNS Rk (PLCC E3e) AR M- (PQFP %) 4, Wikl 1.2 Pirx.

(a) DIPE%: (b) PLCC #}3%& (c) PQFP#f%¢
K12 ALK

DIP EH 8 T4 % B Rt SR (0, A5 T, BB,
SE A BIEREBLINGR . DIP BB I AR A 1 I, 55 B 7 F 491

PLCC B4 PQFP S48 T2 I, SN SLIE 7 TE. PLCC B4R I M
BEHPAMUTESN, 5TFE, SMERSFLE DIP HME %, RO E7F AT
5 1. 5 PLCC KRN, PQFP 3IMLH 2 RIE, WHURA, JCH O brich
LI, O I

1.1.3 BRVINEAHS

PR HURFRERAE A BTG, i@ 04 S 2 v S L) 5 A Dy e
4, 414E CPU (Central Processing Unit) FEALAFH A7 %% RAM (Random Access Memory )+
S iti#s ROM (Read-Only Memory). JEAHIA /4t (Input/Output) 2 F1HLES . 2 i
AT B A E AR — PR O i b, MR — AN SRR B TSR, AT SR Y
TRV SEA D RE. S HLA S i s & K W 1.3 s

T INT
R W/ V5 HHT R
PO~P3 K—— CPU K—— TXD
AL N IR )\ @ 1‘ %g
< >l 10 |< l I
e e RXD
THiE

1.3 MR E R



o | WA AR (CiE ) <

B HLAE R P SHLI 25 T B SR A — B Fy b, KORHRME T RGN A 5 Akik i
B, IMEEREAR T ARGURAS, S T RG] St A a4 o IR M8 Dl 7 4l
HIF A B A DB R G 2 2 N H o A IR GO IR R ASUR L, RIRAXR
G s I A e (R 4%

FE EAMAG RE—ANERES. HRBHETEHMH, RASCE L REMHE
BRI LE LS — RO T MR T B AV RGRRE3, BREE S TERFE, 3t
TR —ANEEGER IR R%, TR THIES,

W IIE 1.2 BEHBERFLREREHEE
121 BRYINEARRBE

B HAE R o AL — AN S, AR, SRR . Wik 8 A7 L
(RAE AR RS R, B B LI e g s R E0RT 73 ok AR JLANBY B

(D AR REB B .

20 fed 70 £, SEEMAIE (Fairchild) AR HGHEN T8 —F APl F-8, Bl)G
Intel 23 w45 H T ST AL N T 1) MCS-48 R4 ¥ Bl 3% — I I F R ML R
Z, —REEEA BAT VO B, JLFEA A/D. D/A Bas, iR s gy,
I H e A FE N UM T 8KB). MCS-48 R 415 HLIHE H bR &2 Tk i 45t
AN T R RN N H 0 ST SR R B

(2) FT LI S8 5B B .

1980 F, JEkE/R (Intel) ARIFE MCS-48 FHefik B4 75200, SR B R HLAR S
MCS-51. iZRFN T HUESH WERA 8 7 CPU. 4KB MIFEFPA7- e, 128B FI%diqfr
it 2, 4 8 ALIFAT I . — AL BT 24 16 ALER /A 5es, ShkJEFE ol 64KB,
AR A ) D BRI A /K AL FRS o ER BEI L B s RUR S AR R 58, MR
K, TR RE SAPEREE 258 . Bl MCS-51 RA L WA 454 IR i 58
e, BRI B A A A

(3) B WL B il o i e B

Intel 23 F]HEH 1 MCS-96 RVIHL AL, K —LeH I RGBS eds . BEpiaiT
WALER . WKSE B EIN T, AL T B HLUR IR (MCUD R#fE. 16 A7 5 5 HL
kX CPU 24 16 fiish, Fr N RAM Fll ROM 2t — D4k, SCiabBERE Sy sias, PRI T 5l
FEHISSIRFIE . MCS-51 5 HLARS I & K 3k R 29 8, W2 SRt i
SeARMEH 80CS1 MM WAZ, K FL iy RGP R EIR . BEOER, n MR A
MR AL, 5 T AN RS DRE, AL T R BRI IR o PR A O B R LA
YRR SININEATIR
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(4) T thilds () Ax i A e B .

BT AL BIX — [ B, 2 B AL sk b4 s A 7 3k SR ()48 e A i
Ho AW EAFMESR, BT s, KSFheHE . sris 56 2 WLl s ae I 8 47
16 A7 32 il HES R L, DAANR R . AMBEI R R LB /b, o Dife
R B LRSS (System on Chip, SoC), HL A HLEARBEN T 4 1H K & HIH B .

122 BRYNERES

1. CPURMER

(1) RHXCPU 45k, $EmabPin

F AP CPU RERII T AE, Al LUSE U s kb B AN BB 46 1 AR Wi sk, s IR CPU 75
22 . ek T R P PR R Ak . TR, Fl R0 CPU AT AL A AR A /O 2 1 (1) B8,
PRI, 3 ] B b gt e A SIS ) S

(2) HEIER SR e, IR 16 A7 £ B4k

2. FAFMHEBRINAR

COIMRAFAE R B - MCS-51 RAH AL AR 4KB 1) ROM f74ifi 4% . 128B ] RAM
feftds, IRZHE TN, (AESRNEEAY, BASMEG R, ST . 8 T R AL
N RGEE, NAZIK T WA R A= HET, A PLAE ROM AR CWIA
64KB, RAM i KA 2KB. FHH S HL A WAEGER, — M RAM 24 64~128B, ROM 2}
1~2KB, FHEJEHCh 4KB. HAH 5§17 N RAM 5 256B, ROM ik 16KB.

(2) F' EPROM F¥4 EEPROM fk..

TR AL ROM A7 (1R H nl B2 L BL A7 (4% EPROM, 4R 1fi] EPROM w470 i
GafE, WA, SATHARAME . WAk, 0 R R o) g A L A7 A4S EEPROM
AIFEIES TAEHE NEHMT IS, JFReEWT Mol , REE BAEL. B, AL K
CIF4AH EEPROM AR5 K 1K) ) EPROM.

(3) AR -

BEt CMOS T ZMSuE RIS, INBAF AR A GEE, BB %
SRS TSRS, INAEBORTE &MU A 2 N H . 41 ATMEL 2 7R A7 AR
B HLA, AR T A R ) AT89 RA . X —Le/NRGE, ANEA LAY
JEAEAE U, AR O B MLt REAA e — AN e 2 P T R 4R

(4) HPATAAEDS

PC Bk bk i, (13 AT S A7 it S A AP A TAR K4,
e/~ O sk, BB ER Tz /N,

(5) Jr NFRFP I LR 2% 4 it

T AN EPROM (5, EEPROM) WA, —28] 6 N EPROM (5
EEPROM) KHIINAiH A . 40 Intel 247 8X252, hn4iJm ) EPROM (i EEPROM) i
R H Bt CPU K, AR ML, ML Z5E -8, 8T, CPU 5t A 3
k% EPROM (¢ EEPROM) " 1{5 8, AT BIFE 7 OR 2 16 H 1)



6 | s pLEs AT A BRE (i) ¢

3. FA /O By

(1) BEINIEAT O RISREhEE )7, e B F 4 R H Al F s o
(2) ¥hn /O L2 s bl fe .
(3) B T YR BRAT . O IhRE, M. MBI RS

4. SMEREAEL

BT AT 5, A2 R P R D RE s A AT ASR GAE T N o 1 N R AT 7
PHATBECE B . DMA 58 . A kb ds . IAUE I 88 WO o iahas . R0 il
UM BT P BAH LB 55

5. {RIh#FENL

H 20 tHal 80 [FACHHALIK, NMOS T2 LW CMOS T 24U, ke
R R B, B R AR i F % B R H 3pum LR R 1.5um, 1.2pum. 0.8um., 0.5um.
0.35um UM SEIL 0.2um T2, AFABEVHE R AR N B 28T IRATIE, XL )
FEAWT B, IRPE, LT A B LA Aedl il S Hig T 7 K

6. MELR AR AR G0 G

B — Lo FH AR A R R SRR A 46 T P ROME o, DS £ FH P 2 FH 2 e £ 2 ol A%
P TE RN IR 5 A

B2, BRHAER R TR ROk R ARIIRE. (RATAS S AERE A RIS, ShE
HL i A SR S T A

W {ER 1.3 BENMERS %

PR LB B AL 2, FRATT AT LA Bl 4 A2 8 4. 16 0 FH 32 {7 L.

4 AL HLEEHIDI BRSS9, CPU — A e Ab B 4 7 —1E 4. X8 Bl Tt
SRS SN BE R T LA R AE b ST Mg Hh K5 B

8 A H AL H ARl o m, MBI L, B ARBUN. THFER. Th
Reom. PEMTELEr. BT HE N SR E A . RESS WA Intel AR MCS-48 R
MCS-51 %1, Microchip A ff] PIC %&%1). ATMEL A "% K] AVR ZR 5145, 8 A7 5 Fi bl
EEBILEEE . BRI . R LS. K A 2 A B N

16 A7 5 WL AE 1983 4E UG KKK . $179 5= 545 Intel 24 7] ) MCS-96/98 51
Motorola 23 7] [F] M68HC16 F%1. NS A r[f] 783XX FF1. TI A #] 1] MSP430 %1%, 16
PERLEZEN T ksl A aefess ik, &%y e . L TI A1 MSP430
YN LR DR e e iz N TR kESS &

32 M WL A 32 40, A LI TG ™ b, BA R s R . H AT
b LI ARM ARFELES SRR, T4 ARM7. ARMY Lz ARMI1. X288 132 28
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FHEE MBPUR. RN EFHEEETTH. CREERAPUREBR IS Bk
K-

AR AL WL A=) K AR RS AL RSB T4,

1. MCS-51 R&FIHEE#

MCS-51 &5 F HlE Intel 24 7 LE 1980 “F4E H A PERE 8 AL Ml ‘& nl 4 A
TR 4 PR, Wik 1.1 Jios.

#£ 1.1 MCS-51 RSB HE

R Ji' 9 ROM KB AW H S I A -
T &Y o5 ROM EPROM | EEPROM | ROM % | RAM % | SiHHas
8X51 &4 8031 8051 8751 8951 4KB 128B 2x16 5
8XC51 %4 80C31 80C51 87C51 89C51 4KB 128B 2x16 5
8X52 4 8032 8052 8752 8952 8KB 256B 3x16 6
8XC252 R 80C232 | 80C252 | 87C252 | 89C252 8KB 256B 3x16 7

BRI B AR, MCS-51 RF7 0 5180 52 PIAST RS0, b 51 7 RIEEA
R, 0 52 FRAE TR AL 52 FRAME RGBT R, i
(IThEEE Frism. i i ROM (I M 4KB B 115] 8KB, N RAM K CH 128B
B2 256B, I AR/VFEERECH A 2 ANRINE] 3 A, PR S AN EInE] 6 AN

B HLECE R AR A7 i 2% ROM 1l 23 LUF 4 B

(D AHEEL ROM (i1 8051), ‘&M AR T 2 it m ), — BA ik, H
WG, B HOE & AR R [ e 5 S, K E AR =1, AR,

(2) JvN EPROM (U 8751), iXFhA7f#s il o FH S 4% e (W 7152 IR i FE, 45 9nfs
ZIERE, AT RSN RAT IR AR IR 20min 2o, fAfEAR SRR, H P T SRR,
RO TR R R AR .

(3) JFNE ROM (41 8031), f#iJ] 8031 It 4% EPROM, MWLy JEATE, i
F TR ™= i

(4) EEPROM (E{ FlashROM) (%11 89C51), F 4 ROM HJ Hs s, A 1 56 518

FE: AHEMEZLMCS-51 RAVER A ERF TS

2. 80C51 RFBEH#L

80CS1 & MCS-51 RAVHA— S fto i, HoAth )1 £ 7= 1015 80CS T A 1O A L
FRA 80C51 %41, 11 Philips. Siemens (Infineon). Dallas. ATMEL %%, IT4E3K, 80C51
RIUNNAETWZRE, HER T —28= 5, FEENEE R MU HITiae, Wl sEms T
i /0 . ADC. PWM. WDT %%, DARACHL . TREnFE. HiHess . $ATH R a g fl
Pt 4% B 2R Tk eSS

ATMEL A & HF 1) 89CXX Z 41 Flash Memory (EEPROM) 4 i 80C51 1,
VEA PR AE S, TR 80C51 A FIFR 4 R4k .

Philips 72> ) 83/87CXX RAIAAE 80C51 45K, 154 RS, BETIHMTTRER
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2, B TAERLMBRMER AL, FlEE T .

Infineon (Jil Siemens 1> F/&) A FHEHF C500 R HIAELREFS 80C51 FHEA M
RPN, S8R TR IPERE, JUHEROR T A TERE, M T CAN BN, Rd
RN 2 25555 A oY R S e = 1 SR

T 80C51 RANH FHEREAE T I T2tk AR AR DL IR 2 R A R A
PE, B HAENARBM I E NG 2T HARRR S Pl fERAF S HESE T 80C51
R P G LA ) O R 2

3. HittEMEBERHNRT

MARHL RBRIREEH, RAHUT RS T EHER LT R, BT AR
Wil B S A LRSI . 427 80CS1 AN LK) K5 T A2 2 (12 7 46,
A S5 H ) Microchip 2 ®] . TI AH] . ik ST AR, 84 HALL K b [H G X 1 251
FEARAA e R XK R T AR LA, —RERTT R ILA R AR

(1) Atmel 2~ H][#) AVR FR%1,

AVR R HLE Atmel A7 0 T 7850 KAFEIL Flash (AR, 75 1997 FFHEH
AHTIC B RS R F 24 (RISC) HLAHL, fAifR AVR. iZRF AR HL—HEAT, sl
SR PRSI R AZ RGN, TR JLEE R, AVR BT HLEER S5, L Attiny &R
F. AT90S R4 Atmega RA AT e mkdr=ah Gk~ dh & JTAGICE f)i
HIJHED

AVR 55 L LA S

O FEFAEME2 R Flash 458, w35 1000 LA, 3T 20 AVR 284, HREF
AERR I EANIA 1 TR b

@ HZMgmFEr. AVR BIFEAN, ALIHTE N (HT GRS, Wl &
1T ISP Giiid PC #J RS232 HuRITEIE) fE&gmfiEs .,

® Z RN, Bn e, HMIneR e 4. e Ha 32 NMEH TIEF A,
A FAT 32 A, W LARBOEAT. AVR RIS THLNAT 128B £ 4KB (1) SRAM (%
YA AR, W RIEEHELEHE, .

@ IFEA%, AATIRIEA It (POWERDOWN) M&IHE (IDLE) XIh#ELhfE. —
MFEHAE 1~2.5mA 2 [7], WDT XM A 100nA, SEIEH T At N H % & .

® /0 MIhREsE WBNEESI K. AVR RAF ALK /O HZFIER VO [, BEIEMR
W /O LA B (B sl e BE T DAME =& mi BB N, SORT v e A 3 e i B
Nty AT &R R AT . ' BA K GEFTD 10~40mA, 1 H RS ]
T SSR EigkrfidR, 1T TAMEIKBhARAE .

® A A/D A, nESIE R ESl. AVR RVIH R HLA A B LR 38,
/O TR {E A/D 45 1], o] CLALECRRIT 1Y) A/D e fite s .

@ HURESR KT EES e 85 . THEES e 38 8 (1A 16 A7, nIELLECES . 13k
L AN, ErE PWM, HFEEEE . A0 AVR AN 3~4 4~ PWM, 221E
L B ALC 20 3 ) B AR BSA

(2) Microchip 2] f#) PIC F#41,

Microchip 5. AL T 37 0 AU S PRI 5 Ble eI 2577 i A& PIC R 51 8 5Ly
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Bl B CPU KH TRifAife 44 (RISC) ik NN files, Hmsl g, bk,
RIhFE. KHLR LCD BXEhfig AN AT OTP H AR AR AT L B8 HL b 1R i #ve

PIC 8 S AL i de AT 3 AN RS, WA, s, H nr AR a5 ZLEPEA
)R UCRIAS [F) D) B (R85 7o

FEAZL R0 i R RN AL, 0 PIC16CSX, 3 1 & Ffot) BAS B2 5K 7% 1) 25 1
FE e MM PIC12CSXX AT B —A 8 SR AL L, BRISLARFRARAN, se4em]
DARY: FHAE LRTAS BEALE T S LA S =

W2 RGP i PIC S & (W SRR R B o e X SEAR ™ Sk AT T edk, JRERFE TR =
IS AN LS M Z R, AN 8 SIE] 68 5 & Fhd$e, 1 PICI2C6XX. %
e im I PERRIR T, AR A/D BE 3% . EEPROM HUEAEMife% . ELE Ak . PWM
Bty °C A1 SPT 254 1, PIC HPZL AR A Sl T & By op RS 1 77 S 3t

FER ARG PICI7CXX B LIRS RO, i DUIE FH 1 s e s S
M, MR —MEAJHIMN (160ns) TTLLSER 8x8 (f7) —HEflsRiEBH AL ),
BT LA BUAR R 2L DSP 7= 0. B PIC17CXX H A HLE A &1 10 #hlshhE, JEnl sz
§ £ EPROM F1 RAM, {20 H AT 8 47 By AL M s i IR LR 2 —, BT L& 1
RS R

(3) Motorola 23 & fIE B,

Motorola 23 ml & 74 Fa RIS AL B, %A A RE AU SR A JERERHOC, B
FEamZ, {E 8 LML THA 68HCO0S FITHZ - i 68HCO8, 68HCO5 f 30 Z R4, 200 £
AN, PrE R 20 12 . 8 ATHERAL R AL 68HCTT A 30 AN, T EAE 1
2R VA o FHe= AT 68HC12. 16 7ML 68HC16 A5 10 2 . 32 £ 84 HLAY 683X X
RYHA LA F

Motorola B 7 HLIARF £UZ — A2 7E [FIFET T T FH 0 I % 4% Intel 258 7 HURIR £,
DT T A A e P A BT HRAE 58, BEIE & T T4l SO A EE . Motorola 8 7
B ML 22 S 2 DL RN &, B T OTP vl LIS N5 v LK e i

1T Motorola Hf /7 AL i AR 32 B2 AR =, AKIE S T, TG &EA
Wik R

W ES 1.4 BEHS S RN
1.41 BRNBFS

Sl AR, SR HLES . fa 2w E B 2 AL, 2R SR

(D B HLAE#EE ROM Al RAM J2 /™45 X 70 1. ROM MONFEFF 7 s, AR
TR W WO RA% . RAM WO B -t s, IS AE X R A7 8O P 8 . X4
(R4 E 2L ISR R MU THHIR G, ARKIIRE A48 ), 30T R s i



10 | s BB AT N R BR (Cili ) 4

Pl A ROM A, i3t (K BE LB A7 E RAM Hho JXRE, /N RO 474 s fE
LA idt RAM JE AR IAE L HLA A, BUDEE S A LA AT I o EL A HLA IR RAM
VN EEA s ], AR N R 22 A it & (Cache) FIY.

(2) R RPZERIRTES RS W BIRE, BR P R ARERIRE T,
R B MU AT AR i R A7 AR P E

(3) BB VO 5IBNE R 2 DhRer . iRl ESIE AR, o 7k
B | O 5 S0 S 2 I, R TSI SRR ik, 1AL Zhie, nl
IR 2 oK i B LA IR R X )

(4) FpRHLAIAMRY FERE TR 3. 75 A FR IR Al D e AT AN RE AL N ] /55K I, 4]
TEANEREATY . (Any e ROM. RAM, VO #, @/t 8ds, TWRgss), 5
Z LR D R e, g T RGBTl AR T 8

P AR P Uk b I AT AR L5 T D A

(1) ABUN AR IBHRIE 5 Fr il GEJ5 AL PR e AL 42 e 2
AL, EIHLH— 1L,

(2) T, BEET R PR Ak ke A TRT B2 B2 28 (K RSP RIAE55, DA e AR A S LR AR 1R
REMTAS EL o

(3) HrTHLRES i, WML 98, AEMOG S A AR RE Pl St T4, X2
SRR SN LA

(4) wy LUy S B 2 WU ) A 33l AN R SRR R TR St K 32

EE. N RE SR BFRA LI RS
1.4.2 BREYIAON AU

BTN AR . FH R B TR TR R REIL
B REPE AU, KRBT J LAk

(1) FERBEAA AR LRI

BT HLRATARRRN . DORRAIG, $EmIThRess . 97 RE . AR I T S0 s, T
Z N AR, e AR RS, TSeBlE I s, Tha. BRI
JEo . ML SR M. KR R JUR. RS E . R LR
A AR B e Rl AL, HLhfe BORSR A 7 s s SE 5ok,
WM E RS (DR Rds. &R 60,

(2) ATk RN o

HI R BT DR B PR AR S B R RS B, T WKL aetk
B, BRI S MRE RS, LU R g R S

(3) FEZ M As N o

FTLUXHEGE, B IO R AR SE A AR AT T B, Morbige . Jedebl. ook
M AZPBL R AL S LA B R e, TN, e ANV,

(4) FETHSEHLI 2RI A R N

DU SR L 3l FL 5 A5 B 1l DR (5 PHN LA T Bl 5, A e vt Sl
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oA 265 ML £ 8 6 T A S P B8 1 A AR B A A » DA PR R AR S T 9 AL
BREFEH, ANTHL. Pl NIRRT A ShEFEITFI RS S o2 2
HUW TR B AR v WL s il SERER aliles, LY.

(5) F 7 HUAE B I BE A% Al A B T

R LR e P T AR ) 3, AR AP L, R A, g, s
WL AR R I R GE4E

(6) FERFIAIY HLES H ARIIAL N ] o

B Y R LBt T TS BURE E T RE, AT AE A R T AT R AL NS, Ty A 22
SRAGFIN B T M FE A BB M o U SR AR BL, A6 BT B i D g, P AE 2l 7 v
A TR HLA SR D it 5 R 2R ST LI S B s R A5 5 DL 1B a7
TAEtd T CGRLLT ROMD, iR s it tl, HAONBLE RS S G AR,
FERTE R, IXPRBEERAL N IR A /N TR, it 7, BRAR TR B,
LRGSR kA

BN
Z0ing

ATUH LEA AT BRI S . R P e e N U, T8 DY AME 55
SERCT X LA

R BB ORI b, SRR T S ML A iR A T, BT R s ik
W ECRIAR /N AR, Tz BT AR AR . L BRI e MisiioR, L dess
PR A B o R T A5 AR

PRHUNRIBETT “HRE”7. “5638%7. “MCU W, “HRE” WAMEB, ¥k
—L A CMOS fh. fRIDFE. AMARL IRIKS . KA. mitkRe. SMEER et ik
AR MERATY SRS T K o

[%FE%SWUI

1. AT 22 PL? B HL AR RE A A ik 2
2. BB AR RS T T TRLER B ?
3. HURHUA IRy A7 N ] AR IR L e ?

23



2 | s BB AT R (Gl 4

4. UL R LR &

5. MCS-51 RFRFHIAELE = 52 e 1454 MR 2 5 2 AR A FRATT N 3% FH W 7=
A ok ML 2 S B 3

(=) mBil%

L. BUZEPIAS R G 3L AE o 7 HLA 1
2. TRANRGE A i R L L A



