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FIFE S BN A O DO RE . HIEAGE R R ARG LR A T RERRAE . e 4bFi4S (CPU)
fifds . WA/fiED (1/70) , @RS . W R 55 28 NE — 1k S
=l

B LR — R E B T oo E, HRE SRR ORE (0 50 1 RE ., SiE SRR
V) kAL ARG R . KT 8 (LR ALT R, A 7S o 2 s T A B R
Ub, PR G S TAEHMERZE, BHIEE, DAOHE R R R L E ) B
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L1 BT

L L1 Sy HLESsA 5K

PR HLI— RS A T I 1-1 Fom i HE R A . CPU A HE 5 i #8 F1i2 4% ; ROM Al
RAM JEA76t4%, ROM fFiAR)F, RAM 708kt 170 SRk Adw 1 INPUT il Hi s 1 OUT-
PUT. M R-HLAH N AL SCE] CPU. ROM, RAM ., 1O &#iHe 2 (Al (965 Bk, HEARS 3 —
RIS AL, HOR R PR A B B Y A7t 4 ROM FVEIE 77 66 4% RAM K/NATR], Y
YL AR TG ROM, T B AE B i HLAMER 5 . ARG o 11 /0 thifg 26 70,
(A CPU B4,
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' 7 .
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" o =
'iﬁi ROM 7+>n)(8
T p— |
== RAM
. CPU
H 5 —— J

B1-1 F LAY — el FHE [

e b B ES (CPU) . B HHLAOROBIG, H B AR s B ALU Fodas il 14
A pia
1



FElpfifigas (ROM) . HISRAFRCH P # ¥, ] 4% EPROM | Mask ROM, OTP ROM
flash 7708855 . 5 RAM # Lk, ¥ —E S5 A ROM 5, Bfdikid, (FREBASER.
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HifE (Besk) MRS . E0R EA - DEWHE O, ALORREENE O —En a6
BUaT4BR i MIER Y, BT P —IRFEF EYS . BIFS AR A EF 6 {4 R . MCS
=51 FZIIRIGIR R R B 8751 L HI A k& EPROM, A Sl ) EPROM f7fif 5.5 5 (40
2764) , fERHMIE A HLRS T, oA ROM (/) MCS - 51 Z 5 5 4L 8031 & & A1 4z 2764
S EPROM fE A& F A7 it
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45 ROM A 7= K5 A, AREMHERRES . 86 KHERE A=, YRR, 5
B A B i

OTP ROM (One Time Programmable ROM) 2 KP4 e i) Hifrefitas, AREERET
{d X PR AR 2 0 B BL, IEFERL (7 flash 726528 A0 B - HLAE:, (it OTP ROM Y8
F AL PIC16CTX 241 g AR 25 51 flash A7A&#80Y PIC16F7X L%,

HATEH A A fash BIFfEfE4F (WK “INAET) BB R PLZ ER, 6 nE e
AT89C, AT89S FERIIH AL, flash FIFAEfaR v AW HEEES, (R E. e
R U &, MP3 | BEAHPLHE CF KR35, #2EH flash FERFEAEA A .

BHHLAFGE RS (RAM) : JEWTHG(E B S ERIFEEEE, XP A T LA & s 8 0 f5
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AT BORIE, AFHE R I8 SR8 ROM, EEHR /A ER9Fk ) RAM

HFEREE ARG LZE, B HPLA N ROM F1 RAM (% &Rl K, 7R
PLLE S e i 4 il A is 3807 1 A is . o fdi 75 80 AILAS 224145 ROM 5 RAM. (19 15 & B
b

AT A (1/70) Y Sl ML B 170 1, AR {a] 3 0 BE AT AR S A
K, TRV =, B E . V0 ER A PLAEERIR, W2t p il
REM RS ARZ —. B HLAY /O D% R ol RAgk AT 0" 4, BIxd & — i ey
AR

A/ T TR AL AT R A SO R LS . R AT IR A R A S
A2 5y, X0 LR s R TR SR, AT AR R R LS A s A TR R A
i F5% a7 SR R0 A 1 7 2K

EN /TR (T/7C) : FTBR BILON #0822 B slox S a4 (s A6 Bk o (55 55)
AT, AR HLNT A 24 B/ RS

RGUAT N @ E TR AME A SRR SO iR IR AR AR B (5 SR A, W A A
RC XM RGP ZH 0 8. R ISLIT PC iy 0, B R blis 17 &
1) H G R

PA bR R LR A G, BRACHY SR ILOUIA 1 2 K D AR, 4 EEPROM |
B/ BT g . RO/ BT . IR RIS . R OKSh i . A ds . PWM B it |
W AR . BRI EL R L RS A O H B



1.1.2  ARHLS 2 AR b

R HLA A a8 B AT 4 i RS o AILFGE AR B R DL K26 . & AL LR N RN &
FTHE M A AL, A A SRR AE R DVD £ GG R, 2 A MP3 S5 i i)
LSl R, AR B AL, FRAT1E B i i R AL i ) B R L

P PERER LU T LA S 24845 -

MR R ALER — AL BB () SR, RIHAA 4 AP0, HATE 2 8 AL (fn
MCS -51) . 16 {#l (&1 FREESCALE ) MC9S12DG128) ., 32 {u#l (#n ST fi) STM32F103)
s FRTH R IZ IR 8 A HL, I MCS - 51 K% HrHL, ATMEL 9 AVR 251 8
Frill, B0, F ARM MZE 10 32 i B8 HL o 15 ) 8ok B 2 () 0 1, 40 ST /) STM32F &
I

fifitas: AIERFAELS (B EFEK D ROM) MBI A7 (S8 LR N
RAM), LL8 (is /ML NG, fAffdsiFTr (B) ML, BIFFMSHEBK, ROM —
M JLKB #JL+ KB (1KB=2"B=1024B), # % & KB ({1 Atmegal28), H i
AYAFfifi A5 2 B J2 Flash ROM, ¥R A as M F o BOEE ML HFHRJLAFY, £2 1
T7H., BEfAESmE IS EAPEEN -1 EERR, AERITHE, AN
eI TR, R AR BAAGERSE S (ISP, In - System Programming) &{7E
I 4% 7 (1AP, In — Application Programming) I EE, H B LA L A ISP 4% 2 4 O 5
JTAG ()i gmi2sE 0 .

Vo . EfAfd 0, — A4, APl DOaRE B 2 W EiE Tk,
/0 Oy 3RshRe 2 — A PERgdE b, Br— (SRR R HLA A ] LLEA 40 mA @93KBHEE S, A]
PA %8R 3N LED,

B, f5 02 CPU Ry Ab RS, Diaf gt 2 &4 4, B0 MIPS (H
T84 /188) , BATERAY A LAk 3] 100MIPS LA b, 8 H HLA 3 Bl & S I R 4
A 2R, {H AN SR 00 %2 5 A A B — a2 R AN RSSO B LB 43 081 8 1Y) PR 1
FIWT LAY AL B XF T A — A RS i B R ALk U, R R I B B B AR I Y
R R

TAEH R, @H TERERSY, WA 3.3V BEEM™, BRATELSV TE, 3R
AP T SEREVEE A, BIFE 1.8 ~6.5V NERAIIEH T0E, % T/Ef R, $
Fr AL S FE R/

YifE: KIIFE R A HLIGER 9 —~ Hin, BRTEIIFESR R HLAE SR AT MR E
pA (iZE, 10°°A) BEnA (4%, 1077 A) 2. AP RHILEEA SR, X, BIRSEL
R T AER, DR FRRINAE.

i IR . B A MULARSE TAERE T 20 0 RS (Bk%) . TP MER% =Ff . RH
PR EELREIZ 0 ~70°C, TkgjE -40 ~85°C, ZEMYIE -55 ~125C,

1.1.3 MCS -51 B BLE Hf 28 ™ i

1976 4, Intel A RIHEH] T MCS -48 R31 8 (i AL, %™ MmRERVN, ThfEL . i
i€, WAFEIEZNH, B8R IR R R B — RS



HF MCS 48 RGN, B PR R AL AR R & . BIHAT Ik, i
FLEH )R CARAROT R RO R AL s Flan . 8 (LALAY LAY PR S A Intel 25 A ) MCS
-51 &FIHL, FREESCALE 22 ] ) HCO8 & %4, Microchip i) PIC &5 . LAK Atmel 23w (1)
T MCS -51 NAZAY L HL AT89 A5 AVR R 915,

FE8 (i ALY FE/E b, 16 (780 5 pLt Ak = A, HIhBEdE—4 ok, R&E A
FREESCALE 2w S12 &5, TI A w]f MPS430 R 555, SR, R T 00 H Gk K 75 200
2 8 L i, ik, £ KARISOHEH EHEE. KER., ZOEEMHT 8 (I A HL. i
K, BEE ARM UL AR AR, 32 LRI E AR, TR ARG HBEE
A, DIRBELREES, 32 (L A AL SR SR B2 Hb N FHAE A R e SRR G b, M
ARM CORTEX - M3 Z 31 5 HLAAS SR RIS, 32 {780 R HLF L F AfE 58 8 (2 v ALY 1
o

BREPLEESEBREEEN MG, BT, PRULERESHEREMZHFLRE, HhT
MCS -51 51 8 L5 5 HLATRET /£ 48 K2 K0 AU 75 2, FLF MCS -51 N R L
R i Z B LRl —.

MCS 2 Intel 2N a] A FHLEZ S5 . Intel 2NEIH#EH T MCS -48 . MCS =51, MCS
-96 RY|P ML, Hrb, HuTHEHE HEE MCS -51 2351, MCS -51 R R PLALEE 51 i
52 I &51 .,

fE51 R, F24 8031, 8051, 8751 EFps, T HMOS T2, EfMEL RS
SRS HE MR, RARFEER ROM (ECE Al . 8031 FINA FHEIFFfife:, 8751
FWA 4 KB fi§ EPROM, — Fp #L 5 35 )i #9 fIK D) 48 CHMOS T 2 9 7 iy 73 1) J& 80C31 |
80CS51, 87C51,

52 Z5| xR = FhHLEL Ky 8032, 8052, 8752, 52 RF 5 51 R MK 5| 5E 4 A
[, 52 RHIATLLEHEHeZ 51 £, WgtZfH ST R & WA FAE ¢, w7 LSk
XFRL A 52 ZABNE R HL, TEFAEMSsh. 52 RILE ST RAEERE EA o, F24.
R EUEAE iR RAM 3800 7 128 B, K AAI ST RFIE 4 KB F2 /7 7 fif av i in s 8 KB, 3l
T 16 fip @ it/ i8R 5 . LA B3R BRI LR Intel (19 51 R 5] 88 AL H AT A
A,

B Intel ) MCS =51 4, A FZ LA MCS -51 NS RHL, o] LLE 7 MCS -
51 RHLAFRAEVLA, Hrh, EENEHERTZ092 Atmel 2 F]H 51 R 51 AT89CS1
F152 %] AT89C52, AT89CS1 [ T K P {fi HH i) #2 J¥ 7 4% 45 A flash FF6f 88 4b, A fd
5 Intel /Y 8751 #[R]. R T flash FEGERS AR A 7 fEME, BiFZMEET 51 R 50095 HL
A4, KEZHEM AT89C51, ZJi Ammel /A7 XA T AT89S51 ( Fil AT89S52) L #lL,
WA ISP BAT AL fE, HAfth 5 AT89CSI AH[R], f# FH ®5 fn 4 {H . AT89CSS th & 5
AT89CS52 LA AHIE], B 2EAHIE, 82 HZ, BE¥ A A flash ROM §° kK F| 20 KB, 1
mrhRREEI.

AASLL AT8ICS 1 JREAA A0 LAY R, i T HAE S A 5 isE 45 MCS -51 #[H],
R AN ERZ AT LT MCS -51 R51) 59 AL



1.2 HitEHBRINET

B HLI R AR AT, 46 R G ML LA R SR 5 2 S s R R
LRSS TEEIREIRE I, KA T RERBIT, WL TREF R, Itk 7RG
RHHE

1.2.1 Microchip [%) PIC Z 51 #l

Microchip 23 Al &t B LA = B BLIY T R 2 —, R YAt R 8 Az 8 4L
HERZ . T PIC RE BT HLEEA [ I R, T A T HATGERLA I MCS - 51 241,
FEN A B E AL A MCS - 51 5 Hl, PIC R 5B HLAERE ST Z /90, 73 AY fd
MBIESE H £538 2, JEHAE TS . ZOH R8I

1.2.2 TI 2G]RS FE MSP430 £ 5115 J-

TI 73 @] ) MSP430Flash 51 16 A28 4L, & FEDP A AT AT R sl E A7 % 4% (Flash
ROM) 7 INFEm KA. E3V TAER)E T, HFAERE R T 350 pA/MHz, fFHLE T
{A 1.5 pA/MHz, BA S Mgl R85 fil TAERBEIEE Y —40 ~85C, Al 2
TP R ER . MSPA30 il 4% T T iz Mo IR L KSR, i FHLBEER | BRI INER
KEERESK . WBEM . KR A i g RO IRFERE ™ 5

1.2.3  Atmel 23 6]f) AVR &A1 15 Hl

Atmel A EIIFEE TR R 48 24 ( Reduced Instruction Set CPU, RISC) i) AVR &R ¥ 8 F
BL, Hrb, ATtiny, AT90 5 ATmega 735X 0AIK . Fr. ®fsr=a, CAES T Z0MAH. T
SRk, B ATmega VPR WU FSFEIS, fEHH R 12, BWl: ATmega8 , ATmega48 11/t
f% LT AT8OCS T, (HAEMEREFLE A SR DI REER 4k LI T AT89CS 1, fEE N IEFFF]) ™
ZINH . KREEAVR BRHLER T HA 8051 fyBEATIEE, Wit/ iH8ds . i, thiri
5o, A LVTFFES

AVR WL HLEE— B B S T NPt T — %48 4, B, b BB AE | MHz B B35 R B
K550 IMIPS, 1fii H. AVR B8 5 ML AAG T R 2 1 HREAE & C iEF R, Atmel /A F]
A AVR PR B9 GCC JF%& T Hug, iy AVR B HLA9 N HELHE T H R B9 @Al .

LA ATmega8 Jp 5], 76 ZGeatsh frim, BEnT LAGE FH 2N 09 & ik 2 A i 4, oo mT 3
NERI RC ke s RN T A1 (Watchdog) B, HARMAIETM RC IR
Afep, ANl E9R G B8 Atmega8 PEBIL SE AL TR it vy B A ( Brown —out) X {3
HL I

Atmega8 R NALHE 10 {7 8 sM il Y A/D #eifds, AHNEREHERE., A PWM i, THT
D/A §&64, FrAR /0 OHECE THW EREE, rTRAERFRMEGE, nTAEE N =81,
170 F4 20 mA LA ERIHRSKENAE 71, T LA B A5 LED 87547 .

LR B FELSRFE (In - System Programming, ISP) . SCRPALFEIRIRTAE N A S Fpyy AL A
£, ERIRIRE T, B/MERFATMKZE 0.5 pA,



AVR B Pl s RINC A B M 22 Atmegal28 16/ N4 128 KB () Flash f7fif
#ir, 4KB ) EEPROM fi14KB f) RAM, S el RERSG . BEIFIERFE MNP ILRS
T3 T ARGF RN o

1.2.4 ADI 2 d]it) ADuC8XX 51 i i Hl

ADuCXXX Z /&% [ Analog Device (fijff ADI) 20w shfiyEHERER R PL, ZRIH
FHLFE &8 T ADL A HIFE A - D 53088 EE AR, W mrERERg A - D #4253
Bl 7T R HLE SR R R g b R

ADuC824 2K [ ADI A wl et iy BoA 24 7 A - D BB L, 2—Fh B A 58 8 5 %
RGN, ADuC824 X F 8051 (A%, 15445 8051 3%%; KN4 8 KB flash F2J¥ 17
fititir; 640 B A EEPROM $dli 776545 ; 256 B /(N ¥die RAM; nf 4" J& 64 KB & F¥ {7fifi #F =5
[E] 1 16 MB ¥4l /7 ftiaeas 8] . 3 4~ 16 (95 I 8%/ 1 58s; 26 Rl 4afe /0 £, 12 iy
I, WA

R E | AR ADuC824 F AR AL TN Ma7 ) S - AR ADC i, . fili 3800 5 9
AR 24 A1 16 i, BA 4 AR 6 A 12 R EHHTA D - A Fike
(DAC) ,

ADuCS24 AR 3V 8l 5V HUE TAE; A 1EH . 28 RASH 3 f TAEBIR. A idf—
ANEH] UART #3117 V0; — A5 PC AR LR eh 00 SPL & 1 —A4F [0 5E i #%
(WDT); —Aiialidlas (PSM); R NIRBEEGEES ; PN BO i imiE . dEwE & 0 H T8
REfe s . B REFRL.

ADuC8XX Z4|if4 ADuC812 . ADuC816. ADuC834 %t 1, ¥R 8051 1y A% FiIFE 7
ML, FEXHIET A/D Fl D/A SRt i . It s | RNgE, -

1.2.5  REVRRZ IR HCS12X R4y L

KRR (Freescale) 2Na]fY 16 i B HLI 24y 5 HC12 | HCS12, HCS12X =4~ %
. HCI12 #0002 16 fi s CPUI2 #%, SZ i 8 MHz; HCSI2 F 4 5 R L LA 9y
CPUI2 WAZ A#% L, Bk S12 251, BLAIRY S12 G2k 8 i a] LIk 3] 25 MHz, HCS12X &
HCS12 Z A g9 A ™ iy, HET S12 CPU W%, SRR A & Al ik 40 MHz, S12X F 515 4L
HET XA LA T MCISI2ZXA F41, MCISI2XB %1, MC9SI2XD %1, MCISI2XE %
51l . MCOSI2XF Z %1, MC9SI2XH ZFI|Fl MCOS12XS Z%1|, KER/REEHLM P PILERS
R i e AR S P N VA A E I

1.2.6 ST 24wl STM32FXXX £ 418 ) HlL

STM32FXXX Z 4B HLJE Frh{smng 32 7 ARM figfstilgs . Hodr, % HAY STM32F1XX
251, 41 STM32F103 &3 T ARM [y Cortex — M3 4% ; STM32F4XX Z %1, U STM32F405 &
JE T ARM 1) Cortex — M4 N, 5B HINFEFA g4 Flash B K/NA[3K 16 ~512 KB, 5| M
32PIN #| 128PIN, E A FRAIIGesih, b THAMKER, bl e BORBZ ik AME50 50
sy, S ZN A

6



1.3 B HLAY%E = B R B e

U LS E A RO B, TERECFA TS S E AL R AR RZ AR

o 7ifi##% ROM il RAM J2/™4% 4> T, ROM FIYERRIFAEfkiae, BAFIFRIE . W Bof%
e #etk s 1 RAM FYEREAEitasy , A7 im i 8O fE &t . IXFRRY BT SR AL 7 L
TS m R (WO R R SO B E) RS f 2R R R T R 4L
(EXt ROM #ifs, WARGERIELES) ERRFAFiE%S [ ROM H, SORE A9 L
FFARER, R TR BN, MMsiR 7 RFREett, SRR AL
() B/ Ve ATAE R A A EL . SR ML ROM S Tt dr , BINE G sh . Fid
HLH I TAEMEL . SERHE AT AR B/NY RAM, HI T 00 BEBEHLEEE, XFE
A M TR AR PLE TR

o SR [ £ R4 A R GE . ARSIy m, JCHRAE R, LA E AME
MR

o A&y (170) 3w O |G R B A7 2R e, feditnt, JE3a i 2 nes| i
(WE—RhhEE, AT Lk P e e .

o SRR R, B TR R RS R AL, S8 B A AR RN
. MRSGRE RS R, HERAEHEAE A NBCE T L AR [R R siA R 2
MIIRERR I, LAE AT AR R B s 4

o HFHLAAEFIRE A T ERE A [ —M A PLaT LUAEAR R R fl R4, R
PR E R AEAFETE . S, AR HLEE BRI, ] s g
AR RGeS . AR R PO EAF (Firmware ) o

L3.1 Py HLIEE S

HABREMTERRINTAS L. mPERE . AROTRS 2 B A AL i 2 0 4F i, LI AR 42 BA Bl
T NN £ 2T G R AN v 3 L T A L SN L O 9 v WIS B B 6 5 3 (= P PN I R
LR SE.

ARV, aTSERER . B HLAD RN RGEEE R TR A, AR, S5 R gt
EOIER AP a6 (=) O S 1T I L] I R 7 3 {1 o o 7 DR B DA B W D
TR R ST 2 .

PEHIDRESR . R AR T[] PR o B 4 AR B, SRR RERe ) dR . CPU ] DL %
MU0 DHEATRA . G ERAE 2 E s, JF HRA SR GARBREE ST, BEA B Pl
fR] o3 5 % A8 R AT 55 o

[ERDTE, o=, h TRAPLEAWRBUN, Dtk PEREMT& LR . RET &
Jrd SRR R AL AL, T ESR AL R TR B AR AR REF R, A o
FALRE R GERCH TTE, N2 s AT i ] SEde, {5 HLREN 2 177 22/ B0 B2 iR A
ORISR, Az AR . g . B REDCR | M RS SF O, HGHTIY
BREA ™ ih



1.3.2 W BL s S

B AL TRV DIRRAR, his(ae, HEAZEFN, @i, By 2
FHOURE, JIZRH TAUAMGR . TR . BRI A . MUK . & B AR REAL 5 1 A
L RR P SR, LA A7 B 2 — 0 TR A 17 P 8K

1. BRH7E Tl & {5 H A R A

BT HLRA BN . TAEIE, EHRISIRER . §RRTE . MERMEMMER LA, T
N FALEAER T, ARV BT . RiRAN . 2 ML B2 iR BESGR TP XA AN [ A
WS HL. B BLOGE e B D PR, ReRECRmECT e, BaEfk. 2L,
SRR B RVEAL B T ) R, (I AR I B (S0 AR A DR 228 1 AN A A Ak 325 X AL 2]
M. SRR MU AR RRALER, BRIIEE . AbER . FEHITHARE T —A, Dm0 b SR LA
TR .

2. BENENRE—ELPRIEZA

HLEL— R PR LA Tk A R 7 1] o AL — Al ™= i R R SEHLBREE A | Sl R L if
FHLEA | GRS EAR T, BAERAFHERLAR ™ &, RIS 4R B Pl
ar NS, U HLPE ™ A R A, RETE O ARV L SRR . DhRESRSF LA, ATK
RiEmPlaRe Ao, Bl .

3. B F L7 SE R I A B B AR

R ALz R T RS R R e, N, FETOlEE . MUK RIS
HR LR RS, HRT LU SR HLPE R AR . B R BIL A S R A 3 R A AN i Oy
e, REME RGORFFTERE TAERE, M RGN TAEZCRA™ M. flinblas A, Bk
T SRR AR S — A B R LS I PR R G

4. BRNESHXSNRS PN

TELLBERNARG T, ERASMAZILRG. ZIRGE—Bha T aURes sy
BN RGN, & A RRRE S, ENEE s SRR . PP TR, PRl
XA RGN EEAE DN Lmil, A RGN R G b, X B (E BT S e A g
Hilo AR HLE AT REPERR BT TIRAE Ty, T LR T A B R R A AT

5 BRHEEFUEE LR

TEBA R B (A AR 2 h A b, B 1 ae n s e, D fiE S
SR, PRBhEEAE SR EIZWIRNRYTT K-, fln, B OB AL, B, OB SRR
MEEAL S

6. HBEEXBETFmENNA

] R WA A Uk, IVRAHL ., AR RIS RS, AL, HLIE .
Wiz . R, IC R, FHLAE.

7. iR SRR EIEH

HEHL MR 2 B4, INERATA 0 . #ilk POS ( E Bhllcdl) . EEIHLEE, LAKITHAL
SRR A, WATERHL. Z2EPL. fEEHL, BEAANEEL WS, X E PR, i
HEAE . fF6f. Bn. MASIRE, BAFIEYLERNED, Mt HLHRE S K H
WK RIS, AR T EHLPERE
8



