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K3k T HL @ T K (LSB: Least Significant Bit)

1001 1101 1010 0111 1110
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Microprocessor (CPU)

Yy K Nea HK HXH @ KMy Ik PROCESSOR
CPU (Central Processing Unit) PRI CONTROL - ,
Sk TKK Ve HEHXA KYae €Xy H 6

3 YTk @ K3 ™ T3 Y T TZLK‘
€MHXKHXHGQBKMHEMH ~ H YXKe Mk
T TH TkienKm GERersX W ap ~ VinoiH o T@ETh| [ | covoin

H Y | ’ W,E T H l§ B’ﬂl'enl-i[)}liﬂ:rm“ W%:x—-ll- X K - (one way)
TK Ve H & &g UHREX K H W X/ Io¥dws T

ARITHMETIC/ pu—
Nl | OGIC (ALU) B Data Bow

{two way)
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Microcontroller (MCU)

Wy y H K Y e ©X Y7 THDEL MU e rorer N
H TIH Bpr{ ™ H YK | 3 HE@y HO S
Huyl @ HECTHUMBEK KYae ©X
| KHK HX™ y KXite H

1) po s HikamX H @ K
2) ﬁmtdlimman R 7

3) Wik Ui/ Hkh iy |
KHHOK S TK' oK' B Hu oy
ey HEE®KI H X K K™ X K€ hy npy Kk~ yii®
347 @K' hHMCYmiawkdontroller)
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Microprocessor (CPU) Microcontroller (MCU)

YV K Me HKk H X H @ iK' Yb EH K Y e €©x veil by bk4

4y \CRU 4y \CRU + memory + 1/O = computer

’ ---------------------- ‘
'/ o mm—————— \\ \‘
[ J _ I —— 1O I
I [ Control | | Registers || |l emy | Interface | |
g (L e T

ALU | |

HRb THHY~ w CPU : : I | :
. CRU: Z-80 X CPU ] |
| I
e I\ \~ -------- 'I' ,'

Hhk ™ @ TUMEY ' 4y D -

. microcontroller : AT 89C51
6562213 % H | ' HIl KH@b TEebyHuo 17
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Microprocessor (CPU) Microcontroller (MCU)

% 1 R@W RAM HTHK bk | H ROM/RAM HTDKbK
H Y €ICRUE - H GPU+ memory+ I/O vy HMK b k:QKG &

Pentium (Intel) 8051 (Intel)
PowerPC ( Motorolla ) 68 HCO8 (Motorolla )
Spark (SUN) AVR (Atmel)
Z80 (Zilog) Z8 (Zilog)

PIC (Microchip)
ARM (Advance RISC Machine)

Nar@ Desktop/ laptop/ TV remote control/ video games/
workstations/ Server/ Robot/

General Purpose Specific Purpose
18
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Microcontroller Families

- @ OH € X"

N L A A B B ACR A 1S PRI Y Ryl K H X T H X KK X
KHSix KB rpdb kb ik TK Hhrik @ @H ey @ Y4 T, | g

e e R
A\| WA (lnfineon % - damd
" MICROELECTRONICS g ‘ E F

HY, sHK THERAHKY/

ANALOG —— aE A ,
DEVICES ChooN g | oviemsicie B K
- | = an - < %V — "M ek iK' hHVYhHhEK
Atmel |+ freescale | LA S B
&= CYPRESS | FUIT Y o —
‘—‘ EMBEDDED IN TOMORROW ™ FU]ITSU MlCRDCHlp C'.mg?' bw }3 :];tT“T'[H’-

maXim National
integrated.| HOLTEK Semiconductor

" oTlexX XEE M K market strategy plan T y:ir KH Yge x3 Kh it K myYx
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Microcontroller Families

4yKH X" hmkH !l o yIMCY) B M @WHO & B fh 1 K Y x
KEEY BEY HerpQo B 1K I MHYTEK M HYE X H X™ h T |

KOKiLel).ICS-51 2)PIC  3)AVR  4) ARM L AEK
o
C oconol i | o
MRS CCIREE | Peripheral Interface Alf and Vegard's Advanced RISC A RLIR H“_. 451
Controller RISC processor Machine HY HK THF MK
PIC 10 Fxx ATmega 8 LPC?(-;ME o VS A X K oe TIH K
ARM Cortexx-M
PIC1zPxc || ATmegals | 0 Col
PIC 16 Fxx ATm_ega 32 || ARM Cortic-M2 e y——"
éeeeé (ATtiny / &b b —
ATmega/ || ARM Corteax-M6
Atxmega ) || ARM Cortec-M7| | B RNs N

6562213 X HI|  HI KHEh T€byHO



- @ TH ¢ X"
K HXT HX KKMHX
HY. HK Tl @ iy T
HY, HK TR RHKY/

€K WK’ hHYhK
HY, sHKHXKKTHKX

@ LIH K

5
<
-
>
=
G
6
fm.
T

€K K"

|

6562213 X H |

RISC
Reduced Instruction Set Computing

b WX K DETT oo/l ek KiH™ @
HYFIREHG K addressing modek WV @
" K TK BTR: 23 %32 K Y6 A m/c cycle

¥ THBEQHRMIKD VK K3 KT THK gl h:
MoK - TH K KBk A

" Tiig FETK kAW v TS XKax pipelining
T Tk HK o THQEE T otk YiH « N T
)KEWHMET:)H PIC & ARM

gt HIK il vk : Smartphones, PDAs

THHH3K X TH3IY Ok X©O€q 8 M3 K X~ TH 3 ¥ THF B Hi

CISC

Complex Instruction Set Computing
M BIRHTL ellernd Kby alt) )
MHEHEIRE K@ K addressing modeH T e W[
"k TK TR 2-10 m/c cycle

¥ TBpoHEKb VK ki3 K THKg{TH ol

Mo I T R KT h

" Tig T xR W 2 ipipeliningsk H 1 % XK
" IR HC oTHSEH T ok ok HTT
ey Hilkbkl x86 & 8051

way HEE Tpls W : Security systems,
Home automation.

3 Y mhip&l// www.technobyte.org/difference
HI KHEeh T€ebyHO

-between -risc -and -cisc/

2 2



Microcontroller Families by TRT T UART/ USART/ SPI/1  2C

ey .
NP, 8051 Microcontroller:
N\ Bus width: 8-bit for standard core . K TKK &R Y K
Communication Protocols: UART, USART,SPIZAC

Speed: 12 Clock/instruction cycle. . . .. @ TIH &+ A& 12 clk.
Memory: ROM, SRAM, FLASHb Kk Y XKT k MRONIISRAM/Flash
ISA: CLSC |
Memory Architecture: Von Neumann architecture

HoyS Qe XK e TUH K
€K WK’ hHYhK
HY, HK XK K THKY

| PowerHConsumption: Average )
- FAmilies: 8051 variants K H X7 8058
Popular Microcontrollers: AT89C51, P89v51, etc.

‘€K MK

=
=,
=
=
g
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Tk x X H | H W8 A8 yHe§ial’ H vk | 3 Hs@y HBNF T

SKHIT H YK 3HMBEHBY H O€ X

Hoys e XK ne TIH K

€K WK’ hHYhK
Hy, -HK KK TR KX

‘€K MK

M gelelelgi(oI I SCTUIICE NN .. BV TAT T PIC/UART/LIN/Ethernet/SPI

PIC Microcontroller:

Bus width: 8/16/32-bit ..o« ok TKK 8 TG/ 32 K Y
Communication Protocols: PIC, UART, USART, LIN, CAN, Ethernet, SPI,2S
Speed: 4 Clock/instruction cycle . . . .’ @ TIH @+ A 4 clk.
Memory: SRAM, FLASH .. bk YXKT k MIRAWEEEh

ISA: Some feature of RISC

Memory Architecture: Harvard architecture

Power Consumption: Low

Families: PIC16,PIC17, PIC18, PIC24, PIC32 K H X™ Ady
Popular Microcontrollers: PICL8fXX8, PIC16f88X, PIC32MXX
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HoyS Ser X6 o TIH K
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‘€K MK
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SEKHIL T OHS

(ool I ST 11 - TR T Tir UART/ SPI/ | 2C/ USB/ Ethernet

AVR Microcontroller:

Bus width: 8/32-bit c .k TKK 8 B2 K Yo
Communication Protocols: UART, USART, SPI1,4C, (special purpose
AVR support CAN, USB, Ethernet)

Speed: 1 clock/ instruction cycle . @ TR v A 1 clk.
Memory: Flash, SRAM, EEPROM kK W @ HABShIBRAM E 2PROM
ISA: RISC

Memory Architecture: Modified

Power Consumption: Low

Families: Tiny, Atmega, Xmega, special purlpg_s_e_Ay_F_l_._»_g_tr_)_ﬁ_“:_ AVR,

Popular Microcontrollers: Atmega8, 16, 32,:_Arduino Community i
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Microcontroller Families . bYW TAT T UART/ SPI/1  2C/ USB/ IrDA

ARM Microcontroller:

Bus width: 32-bit mostly also available in 64-bit . ~ & TKK32TK 4
Communication Protocols: UART, USART, LIN,2C, SPI, CAN, USB,
Ethernet, |12S, DSP, SAI (serial audio interface), IrDA

Speed: 1 clock/ instruction cycle . . @ THad Wi 1 clk.
Memory: Flash, SDRAM, EEPROMK 1 @ HAaShIGDRAM E 2PROM
ISA: RISC

Memory Architecture: Modified Harvard architecture

Power Consumption: Low

Families: ARMwW,5,6,7 and seri2es

Popular Microcontrollers: LP@148, ARM CortexMO to ARM Cortex

IM7,etc.
HI KHEeh T€ebyHO
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HTIGHXK TiH Kx 5K TIl k He” HH’
(H Tic U.H,XH.\I'.@’ HBVT‘QWHGVTI@)U
KKkbkpk H | H |3 HLShY H O

WIS Tie T M

Example of machine-language

(e, Dt ) W s,
e et e e e e T T T e

Here’s what a program-fragment looks like:

|
|
|
|
|
|
|
|
|
|
|
10100001 10111100 10010011 00000100 i
00001000 00000011 00000101 11000000 |
10010011 00000100 00001000 10100011 i
11000000 10010100 00000100 00001000 |
|
|
|
|
|
|
|
|
|
1

It means: Z=X+Yy,

1
.Hmwﬁﬁa JH
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K ; 314TN3 Tk X X H I H HH%.F%F[‘GBVH@'%H' H VKIWbﬁj/HEﬁFT&

HTIGHXK TiH Kx 5K TIl k He” HH’
(H Tic U.H,XH.\IW HBVT‘SWHG“(TI@)U
KKkbkpk H | H | 3 HIHbEeHY H O

wap B N Tpn Fehinkiay

|

|

|

|

|

10RG 0000H |
2 MOV DETER, $200H :
3CLRE L I
4 MOVC L, @R+DPTR :
|

|

|

|

|

|

|

|

|

S MOV RO, R
&
7 MOV DPTE, #300H
8 CLE &

9 MOVC L, 8A+DPTE

1oMOV R1, %
11
12 //compare RO to R1, compare the rest of the array characters |
13

14 Here: S5JMP HERE

15

16

17 CRG 200H

[

[

[

- :
Machine Language . I
“% | 18 MYDATAl: DB "abc" :

:

[

[

[

[

e e e e e e e a n e e e e e e e a n e e e e e a e e e A e e e a a e a e e e e A e e e e e e e e e e e I 1 g
20 CRG 300H

I
I
Han::l'-.l.-'are I 21 MYDATZZ: DB "ab,abc,abed.™
I
I
I

22 END

HiEo ey H u
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| High-level Languag Fl:)tﬁf[pﬁ' Iil;: ViR soml
| Ao KoK T ~
Ve Vlava C upﬁﬂﬁ |l'{|3| Lat]f_ﬁ@@ Cqgmpiler
Assembly Lang A Iw EEL L;iﬂl
ssenbly Lamuace
memaﬂm sw 5t 4(52)
: MIPS Assembler
Machinedkanguace
Machine Langua 1100 0110 1010 iﬁ 0 ;: i:;; ;;;; ?EEI
H'\ﬂ@Lﬁ‘@i H W/ [\pig1 1000 oooo 1007 'HEF0T10 1010 1111
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1.4 HIGTH AR N TiKB ik ThK e naH nekio b

HTIGHXK TiH Kx 5K TIl k He” HH’
(HUKEKUHXF*‘.\H@’ HBVT‘QWTJ.@(TI@)U

$H%€%VH9
B 0 | e T

nE#include<reghl. H>

2 vold delay(unsigned int num)
B {unsigned int i, 3;

04 for{i=0;i<num; i++)

05 {for (J=0;3<10000;3++) ;
0 i

07 =1

12 vold main(wvoid)
-l while (1)

10 1 P2=0X01;delayv(10);
11 FP2=0X0Z;delayv (10} ;
12 P2=0X04;delav (10) ;
13 I

14|}

15
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