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UCTL nunaunsldauassa

Factor Name Symbol Factor Name Symbol

1024 yotta Y 101 deci d
1021 zetta Z 102 centi ¢
10 exa E 103 mili m
101" peta P 10  micro p
1012 tera T 102 nano n
10° giga G 1012 pico p
106 mega M 1015 femto f
103  kilo k 1018 atto a
102 hecto h 10-21 zepto z
deka 1024 yocto

Text email, SMS

1KB 1000B=10° 1024B =210 8x10° Word document
1MB  1000KB=10° 1024KB=22° 8x10° Digital photo
1GB 1000MB=10° 1024MB=2%° 8x10° DVD

1TB 1000GB=10'? 1024GB=2% 8x10'? Hard disk

1PB 1000TB=10" 1024TB=2°° 8x10%® Cloud?



UCTL ﬁﬁmmtﬁumﬂ%ﬁﬂu HMI(Human-Machine Interface)/ Network/

| Microprocessors for Top-level

Operating | Products with Human-Machine :
Frequency ] Interfaces, Extensive Networking I
Funtions and Greater Data
(MHz) I _ s I
800 I Processing Capabilities I
: I
I I
I I
I I
— I
320
240
Advanced Microcontrollers
32 for Embedded Control Systems
* RZJA processors support
applications with HMIs
* RZIM chips (in develop-ment)
support IT apps
Control « » Data Processing

Microprocessor family



UCTL 812935U319:uilauny uadussausaeany

PIC(Peripheral Interface Controller) sagrs@uaie Microchip

PIC18LF14K50 - 20 PINS, 16 KBytes Flash || PIC18F25J11 - 28 PINS, 32 KBytes Flash || PIC18F2685 - 28 PINS, 96 KBytes FIas!I
| ADC,PWMI2C,SPI,EUSART,USB I | ADC,PWM,I2C,SPI,EUSART I | ADC,PWM,12C SPI,EUSART ,ECAN

Some of The Microchip PIC18 Microcontroller

Microprocessor family
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- =) . = v
1318Na17049 microcontroller Aaslnneazlsuig...
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Flash/ RAM/ EEPROM

YaIN19aadas

12C/ SPI/ UART(RS232)

yainanaly
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FLASH Ram |
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CPU
-
LOW
BUILT-IN || POWER || TEMP

CLOCK

MANAGE- || SENSOR
MENT |
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UCTL 7fiuaunnasy aeiaunInsiuvasaussausnnaiuiiladng

Microcontroller Architectures

Memory

- 0
Address Bus
Program
- : .
CPU ¢ Data Bus , Data

"

Memory

. )
Address Bus

Program

CPU Fetch Bus

Address Bus 0

Data Bus Data

Microprocessor family

Von Neumann

Architecture

Harvard
Architecture
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UCTL Tumszpaneanu dalinmuin1ssesiunisidaunnavii

PIC 8 bits Families

Microprocessor family

Base Line Mid-Range Enhanced Mid- PIC18
Range
No—oiPins 640 Bt Bt +a—+66
Program o Apdlo 3B Up to 14 KB Up to 28 KB Upto 128 KB
VUIRNNHSERVI TN ITNLNUVU
Data Memory Up to 134 Bytes Up to 368 Bytes Upto 1.5 KB Upto 4 KB
) ) U 12-bit 14-bit 14-bit 16-bit
oNov e 49 83
[ 9Spaes qqqu@lk‘ﬁ‘ﬁqﬁq 5 MIPS 8 MIPS Up to 16 MIPS
Feature » Comparator In addition of | In addition of Mid- | In addition of
« 8-bit ADC baseline range Enhanced Mid-
» Data Memory - SPI - High Performance range
: o . &illator - 12C - Multiple * CAN
doopsienandUTSHIBIAY | N | e, | O
- PWM peripherals « USB
- 10-bit ADC * Ethemet
- OP-Amps * 12-bit ADC
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UCTL M3isasneniy ALauigeluasasiounmuIniggety

TMS320F2807x Temperatures | 105C | 125C | Q100

Sensing Processing Actuation

/:\DC1: 12-b»i3, 3.1 MSPS C28x™ CPU b 12k &P .(T 0 4u
LUaI9S U )02 154005 0.1 WSS 120 MHz gﬁéxﬂfﬁﬁbM@ i

ADZ2 124000 <.
Fault Trip Zones

ADC3: 12-bit, 3.1 MSPS FPU

YA ' &r Windowed Compzratoie w/ TMU 12-bit DAC
klﬂﬁﬁﬂ%“ﬂ | Integratea 12-bit DAC Connectivity
8x Sigma Delta Channels CLA coprocessor
(9x Filters ner channal) 120 MHz 4x UART

Y] Y] ! = 1 = QJ—
AINIIVAU T:nperature Sensor FPU U INEDA13INU

3x eQEP _QQL
aUN3B/08#)

6x eCAP
Memory 2x CAN 2.0B
Up to 512 kB Flash +ECC USB 2.0 OTG FS MAC & PHY

WPRIRG TG F Power & Clocking

2x 128-bit Security Zones
System Modules : tROMY 2% 10 MHz OSC
; : 00
NMI Watchdog Timer EMIF
192 Interrupt PIE

Debug
Real-time JTAG

Microprocessor family



UCTL "fs9%a6i9nu ALaviigedudsasyiaudussausnisluaung sy

K70 Family 512KB-1MB  196-256pin "’wm* ’%’ §5 n S g Nauammfmﬂ,ﬂ
K60 Family 256KB-1MB 100-256pin . wmf’ ® %' ﬁ a = E iENTU USB t

por
K50 Family 128-512KB  64-144pin . W .%’ 8 & n $
K40 Family 64-512KB  64-144pin W .%‘ 8

K30 Family 64-512KB  64-144pin W 8
ot v )
K20 Family 32KB-1MB  32-144pin W - 3943UN13LU3IVid

K10 Family 32KB-1MB  32-144pin W NINDFVLIY AR

Low power | Mixed signal .%USB 8 Segment LCD lﬁ“"ﬂ?ﬂﬂ']'\uﬂoﬁ‘lﬁ
pe : a
n Encryption and Tamper Detect f ransimpedance | {5 S{ DDR m Graphic LCD G AGRERT 1G]
amplifiers .

(Y} [ 6 v 1 Y A v v v
duuaneal dxvauaussausde liaanldaulaniunasnis

SDISUNSLLENINE

$995UN13 L ULASDUNY
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NN ALaUNFIVUGEsTIDUaNTTOUSNT YUY

« RX Family Lineup
Single architecture extending from the low end to the high end

High Performance
- r "\ -
The RX flagship with high spead and advanced functionality a ﬂ B ot o
RX700 series Max, 240MHz opesation, 4M8 flash, EEE 1588, Ethernet x 2, USB, m ‘Uig%ﬁ]ﬂ‘waﬁﬁ’]u
CAN, encryption
‘\ y eL Y A
The RX mamstream with high performance and extersive lineup n m ia q iu ﬂ ’] i sz Lﬂ ia 6U '] 8
SERIFS Max, 120MHz operation, AMB flash, EEE 1588, Ethernet, USB, CAN,
RX6OO motoe control m 1y} Py '
g ANIUNIILYDUMND
X N
| Best mix of low power consumption and high performance m r - o
‘ SERIES Max. SAMHz operation, TM8 flash, 162 5.5V operating voltage,
‘ szoo capacitive touch, USB, CAN, 24-bit AF A/D, motor control D n u saqst’ﬂqquusna
A o7
P ~ v o
i Ultra-powes-efficient entry-level senes Luuﬂﬂaﬂﬂﬁmﬂqaﬁ
SERIES Max, 32MHz operation, B to 512KB flash, capacitive touch, LCD, USB
R 9 9
U | ) L EIHE e
VIIUISUUSUNE
Low Power

. (-4 QJ
Large-capacity memory @ Ethemet 47 Connectivity Security functionall [RURFAY I N R KMNY!
'N High performance
v o
Motor control 3 Touch functionality Power efficlent v Hardware support SINPA P2 IO MY ﬂ sannNg
Power control safety functions

(Y} [ 6 74 1 Y A v v Y
duuaneal dxvauaussausde liaanldaulaniunasnis
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ADE/DAC/

WIWN(RTC)/
AIUU-AULIA/

Interrupt
Comtroller

DMA
Comtroller

EEPROM SRAM

999898 ' )
VYD ﬁila 9 NUYAITUIN/
n n QJ QJ QJ

ugunsed AAVAAINIL/

ANYUBNDU)

16-bit Timer/Counters 13°c
12PWM USART SP

PWM=Pulse Width Modulation J Universal Asynchronous Receiver/Transmitter
Serial Peripheral Interface | Inter-Integrated Circuit [ Universal Serial Bus

Microprocessor family




UCTL 7fiuaunnasy aeiaunInsiuvasaussausnnaiuiiladng

ADC, 18-bit, 2ch Sigma Delta

. AT, 12:hit, 50ch I

64.1 Eﬁ HB | .I ‘1- I
A CHE . DAC, 10-bit, 2ch I

2 Op Amps
. 16-bit Timers - & I
. ICrOQC/PWM -5 I
. UAHT - 2 I

SP| -2

o™ 2

USH - OTE

LCD Dyvivor /472 Sepmonis

CTRU lar Towch

128LUGIIBIL]
Baj Ly

Memory Bus

Interrapt
16 MIPS 32 MHz CORE

Register Fila
16x16

jaaeg uld
|Edaydiieg

16-bit ALL

iTx 17 Address
= Ganeraticn

sng |elayduag

JTAG & Emul.
Infarface

Bamel Shaflar
Farallel Masgier Parl

CRE
OE Brown-out Rosaot
" DS Watchdog Timer

o [nferrupt O

Faal-Tima Clock Calandar
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UCTL fragneszuuaduau Nkdlulasaaulnsaaasiliufiussuians

ALAUAINETU §2910UAINIINVBIEUTTAULYINAUNUN TR

vesros  —2€NSOF INPUts

E-Fiald Sensor —ily  Flow DeteclorfSeal
. _-
MBXM2010
:‘__'"‘" Inp ut ﬂgﬁﬁ . Temperature Sensors
ad MC33093 ——* Pressure Sensors
OO0 MSDI .
L] OOl S Door Closed Sensor
L O O | gesssss
ADC Tirming
Functions

T —= Waler Inlet
7 g — ™ Waler Outlet
- ‘e = — ——, I — Pump
I C on
I qqmmm%'ﬂﬁ g —8= Haealing Elemeant
1 p&ﬁ}g: in Fulure —® Detergent Adder
| Sending messages .
i to other products i IC. (emp ry

in lPutS MMAG2000

Accaleration Sensor

-: ! I MC33289
Molor Power |C

Microprocessor family
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— Alarm
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MC33289
Power IC




UCTL WU fWaILNAD98ILAUATWLEAAIAILALILaENN7TENINS

gUNIaI939AU2993BaNNIBUNG dziiounInsIuvasanssauziinladng

5995V USB port 0y Se gy uanIHaNIINALAZRLIDEUNE

CAMZU
»

.-’ “a. .", -

S995USSUU

a\ 1 v
waudeaunalld ARFBLIEY
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UCTL WU fWaILNAD98ILAUATWLEAAIAILALILaENN7TENINS

gUnTala39NU2999BLaNNIaTing aziiaunInsduvasaussauzigiladng

(Powef Switch )

(4 Pin - UARTZ :

(IAP Programming Po:t

( Micro B USB )

Microprocessor family
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UCTL AVR

UCTL PIN ASSIGNMENT  fna8198U8%a Atmega 168

wasea PD

wasn PD

(PCINT16 /RXD) PDO | 2 l

(PCINT18/INTO) PD2 | 4

(PCINT14 / Reset) PC6 | 1 |

(PCINT17 / TXD) PD1 | 3 |

(PCINT19/0OC2B/INT1)PD3| 5

(PCINT20 / XCK /TO) PD4 | 6

VCC| 7 |
GND| 8 I

(PCINT6 / XTAL1 / TOSC1) PB6 | 9 |

(PCINT7 / XTAL2 / TOSC2) PB7 | 10 |

(PCINT21/0C0B/T1)PDS5 | 12

(PCINT23/AIN1) PD7 | 13

(PCINT22 / OCOA / AINO) PD6 | 12 |

(PCINTO / CLKO /ICP1) PBO| 14

‘ATmega 168

6
28 PC5 (ADCS5 / scL/PCiNT13) [RARKIZNY@

| 27| PC4 (ADC4 / SDA/ PCINT12)
| 26| PC3 (ADC3/PCINT11)

| 25| PC2 (ADC2/ PCINT10)

| 24| PC1 (ADC1/ PCINT9)
| 23 | PCO (ADCO / PCINT8)

122 GND
| 21| AREF

20| AVCC

| 19| PBS (SCK/PCTINTS)

| 18] PB4 (MISO /PCTINT4)

| 17| PB3(MOSI/OC2A/PCTINT3)
| 16| PB2(SS/OC1B/PCTINT2)
45| PB1(OC1A/PCTINT1)

Microprocessor family

Leam by Invention

Wasm PB

inventors:Force



UCTL ARDUINO Bootloader

Memory Map without Bootloader Memory Map with Bootloader
Reset Vector Reset Vector
Interrupt Vector Low Interrupt Vector Low SR -
Interrupt Vector High Interrupt Vector High """"""éj
User Main < < :

Bootloader Code

User Reset Vector

User Interrupt Vector Low -4""""55
User Interrupt Vector High [d:cefees
User Main 4—

User Code

User Code

Microprocessor family



UCTL ARDUINO

=\

UCTL sinagne Bootloader 3UdHa

, Arduino YUN

Oz 000

Arduino YUN

Arduino UNO

%Y 0xFFF

Microprocessor family

No
bootl oader

User
program

Q=000
D004

C=FC0

OxFFF

Bootloader
installed

Jump to bootloader

Downloaded
user

program

Eoctloader
256 words




ARDUINO: vasamuuni1surlulagy/ awunussasn/ . anienig/

. I;roto Shield

WiFi Shield Wireless Proto Shield Motor Shield

GSM Shield Wireless SD Proto Shield
Microprocessor family



ARDUINO: Pin Assignment & Duty (CPU on Arduino Uno)

THE
UNOFFICIAL

ARDUINO

&
ATMEGA328
PINOUT DIAGRAM

LEGEND
GND

CONTROL

PORT PIN
ATMEGA328 PIN FUNC
DIGITAL PIN

www.pighioo.com

29 JAN 2013

Microprocessor family
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<

G
@)

by

Ircu

(Base ci

ARDUINO

K5 ® R1 OVee
10k
= Vee CT e*
100n ic1
2 S d
RESET | @+ 1 pce PC5
DO(RX) | @42 2} PDO PC4
D1(TX) 3 21 PD1 PC3
P ; 0
D2| @ P2 ~] PC2
D3 2 {3 ) pci
D4 | ot ilpos < Pco
v
2opF veo|eli—T Ve Hvee O ono
cz_" GND| o 15 . 8] s UEJ .
Xtall == —|—16MH = pss = Avec
Z 10 ‘
C3Q-II = pe7 < P85
22pF  D5| e Y pps PB4 |18
—_— D6 | @42 121 pp6 PB3 |1Z
D7| &4 Y pp7 PB2 |16
D8| o4 2} PBO PB1 |15
K4 IC2 Vee
7305 Q +5V
ot—Pplo+— —o o| k6
z| D1 - W@ LED2
lﬁ |__i-|
C4 mpm C 5 - v
1IR3
g i > =" ®| K7

LED1

Lo | AN5
Lo | AN4
e | AN3
e | AN2
Lo | AN
Lo | ANO

AGND
ARef
AVcc
D13
D12
D11
D10
D9

Microprocessor family



ARDUINO: Base circuit of Arduino Uno (ATmega328)

~10 kQ
Resistor
Switch(Normally Open)

|||——D_/ | | RESET A5 f—
—] DO (RX) A4 |—
—] D1 (TX) A3 f—
UI_ — D2 A2 |
o
= —] b3 (PWM) Al b—
—] D4 AO f—
vce GND ||| IE
? |
|||— GND AREF —1
XLAT1 AvVCC
Crystal XLAT2 D13 o4
—] D5 (PWM) D12 f— H |
=] D6 (PWM) D11 (PWM) frmmm LED
o—
22pF 22pF — b7 D10 (PWM) f— ~200 Q $
Capacitor | Capacitor Resistor g
— pu— — D8 D9 (PWM) f—ee
J_ ATmega328 =

Microprocessor family



Microcontroller : vasanuiluldmiuangunsainielusaaus/

MCU siaunann Mlcrocontroller Unit
mfg | A8 Realview ©IAR

SOFTWARE ARM® Tools by ARM SYSTEMS

Software Driver Evaluation Board Evaluation IDE
_d /i : A “ ‘hl; ’y“l -
~ 0 ! . | i Automotive LAN for =
‘ I l l f 1 Power Train and Chassis
!‘IlllllIllllll.lllllll.“.l lllII.‘. Batteryunit
: | Solenoid Driver Spansion : \ 12V pcpe I
é; Crank Sensor 32bit MCU < (DC to gEva) I%—

: (Main)

Engine

@ b vk ¢ | s Power Converter
:gan;’log s . & Charger Unit
u s s
() EngineECU ! Spansion -

| 5, i 32bit MCU : T
............................... et st : |
LA 3phase Inverter ' : Dual-core : "ﬂ.
~ Gl Gate Drivers < H  ARMCortex-R5F R AN '_ :
] . 2MB Emb. Flash - Sensor R
> — 3%"::;:::?' _>\
Sens.vor : MCU [Sub) : Generator
EV: electric vehicles ECU: engine control unit

Microprocessor family



Microccontroller : uasanuluTagau

Mmelutnuizaw/ Tuanaunssuvunnany/ dunlue/

Microprocessor family



UCTL PIC #a819n1531a9aunsalinaamigiinaninaanmigil 4 vian

5V DC Supply
0

LM35 f29agaungil

=R dhh 00
HIHHH

3 Lmas o o ——o
RABCDEFG DP 1234
. | I
RAQ)
RATANT/CIN-A
RA2/COUTITOCKIAN2
_ RA3MCLR
RA4TIG
RAST1 CKIIOSC
RCO/ANS
IANS
IANG
IANT

AaUszuana PIC16F676

Microprocessor family



UCTL AT89C51 wiijqgatuayuntegaeluiy

Usznaudae dauLyausanINa:
daudeussazutaan -msﬁ‘aa'nmwagnsm (UART)
-dausasiunsinsa/n1snruny -Yasdlasng 2 u(PO, P1)
douidoudanivia -2995ULAT 3 A2

ANALOG DIGITAL /O
PERIPHERALS T
UART | = ort
A 12-bit SE1 li<
'S 200 ksps APCA 21| Port 1
ADC Timer 0 o)
= Timer 1] | &
VOLTAGE . O
COMPARATOR | | Timer 2 LIN
TEMP
SENSOR| | VREF | | VREG |

- |
24.5 MHz High Precision (10.5%) Internal Oscillator

#9U509TUNTTANGD /N1TATUAY :

HIGH-SPEED CONTROLLER CORE

L
[
[ 8/4/2 kB 8051 CPU
C
C

256 B SRAM

-ASVAVINY/ WUWAIIUIIN W LU
(SRAM)/ MU 8sUvaYUITY

ISP FLASH (25 MIPS)

FLEXIBLE DEBUG
INTERRUPTS CIRCUITRY

POR | WDT

Microprocessor family



UCTL AT89C51
UCTL funinedndaysneeitaganelufiu (fetneadudve AT89C51)

NU2UAIUIT ROM:

External | _ do
Interrupts | lNUCode Anaun ldeu
| |

A9UAIINFIUIANDNNT

PULLAZNISAULIAN

YALdousBN1THENS
aynsunuUA1gUan(serial)

On-chip
ROM

Interrupt
Control

Etc.
Timer 0 |
Tim‘erl )

for code

h'—l
sinduy J9jUno))

YaLvaNAanuaUnIal
aeuan: PO, P1, P2, P3

daunlruAuUavaya Us

<5

B

Serial

e Bort ALY wazUaAIUAY
Vo bEL v o daunuAy daundanun
e I POP1P2P3 TXD RXD v o . .
- AISVAVINE  LUNISNI9Y

Address/Data
Microprocessor family
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UCTL AT89C51
UCTL Aun15i9ausiaguUnsainug 1y Adee193uavie AT89C51

P89V51RD2
—1 P1.0 VCC o ® +VCC
= = =1 P11 PO.0(AD0) o
= P12 PO.1(AD1) 2
——— — — ~ P13 PO.2(AD2) B2
| ; L IRE PO.3(AD3) o
: = —{ P1.5 PO.4{AD4) == P89V51 SERIES
- Mk PO.SB09) s MICROCONTROLLER
| — ' 7D 7) 22 PROGRAMER CIRCUIT DIAGRAM
| SE G P = m m m o mm .
I PSEM =3 DE9 |
| | PRACTO)  p2aatd) oo I B 10 ey P ﬁ!ejl e
AR P3.A(T1)  P25(A13) 2 | |+ Tzlve  sup B, D
| = . . Tt 2 e Tiout 2l 2l pp DSRE-
I Em 18 xtall W= At c2e Riin P2 3l mp RISE-
I i 19 xtal2 et ML sleh Riouw 2 4l ptr CTSE |
1| T xta ADETL A 5w Trin B || 2 GrD
| jj : AB) | J_—_!IL, 7l r20ut T2in 2 | |IL——" I
30p = 30p = ) 2l R2in Rzout B |||~ I
b | o |- |
I |
| |
|

WasNHRENTOUNTY
29950 UAAIIU T

Microprocessor family






UCTL AT89C51 fiun1si¥ausaniiigninus

AT89C51 fun1siliausianiineninusn AT89C51 ffun1sidausaniineninus
a8ty 4 KB n1euan 60 KB n18lu 0 KB Angusn 64 KB

FFFFHI

XX51
EA
AT89C51

External
Program
Memory

External

Program

Memory
(64K)

=TTl L L T

[
o
o
o
X
r
|

'

'

Internal

Program

Memory
(4K)

| |
|

I BN B S . Program memory organization - s o o o = =

Microprocessor family



UCTL AT89C51 flun1sidausantiendnusn

i "

AT89C51 fiun1sL¥ausa Mnudaya
MieANIYeYA General Pupose RAM | ANAAUT/stack/
(data memory) 128 byte (80 bytes) —> 80 byte (0x30-0x7F)
(0x00-0x7F) ELL o
| - -Miudeyaidames SFR
2F Bit Addressable RAM
n— = 16 byte (0x20-0x2F)
20
1F Register Bank 3 1 bvte
18 —
al aa 7 Register Bank 2 7 )
-Mnudayaidawas RO-R7 - pHam % =
(4 1!5\ : 0x00-0x1 F) Register Bank 1 (Stack) // R_S
08 / if > 8 bytes
07 Register Bank 0 R2
00 R1
RO )
RAM

Microprocessor family
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UCTL AT89C51

Bit-addressable locations

Byte
address

7F

30
2F
2E
2D
2C
2B
25
29
28
27
26
25
24
23
22
21

20

1F
18
17
10
OF
08
o7
oo

128 Bytes of Internal RAM

Bit address

General
purposs

RAM

7F

7E

7D

Fie

7B

TA

79

78

7T

76

75

74

73

72

71

70

6F

GE

6D

6C

6B

6A

59

58

67

a]s]

65

64

63

62

61

60

5F

sE

5D

5C

5B

5A

59

58

57

56

55

54

53

52

51

50

4F

4E

4D

4C

4B

44,

49

43

47

46

45

44

43

42

41

40

3F

3E

3D

3C

3B

34

39

38

37

36

35

34

33

32

31

30

2F

2E

20

20

2B

28

29

28

27

26

25

24

23

22

21

20

TF

1E

1D

1C

1B

1A

19

18

17

16

15

14

13

12

11

10

OF

OE

oo

oc

oB

0A

09

08

o7

06

05

04

03

02

01

o0

Bank 3

Bank 2

Bank 1

Default register
bank for RO-R7

-Mnudaya
AU/ stack/
=> 80 byte (0x30-0x7F)

NiNutayasIawmas SFR

—> 16 byte (0x20-0x2F)

Miudeysidaimas RO-RT
—> 32 byte (4 Y9 : 0x00-Ox1F)

RAM

Microprocessor family



UCTL AT89C51 sragnanisussgnalditumasiuiiwes(ingaumgi)

RV2
(=] wow
wow 9= SrN©® T W~
. > oo w coCcpOOQQ
5 vou
G B R 1 =) rxcms_:"msg:
1 U1 1k
U2
S50 | RV1 12 B xraLs PO0ADD -3
® o PO1ADT p—— —
i P0.21AD2 —21
VOUT 2 xTaLz P0.3/AD3 f—2%
POAIADA =32
7 P0.S/ADS %
POGIADE f—a
3 M35 G 2 Rsr POTIADT =22
P2.0/AB g;
P2.1/A9 |2
5 P2.2/A10
224 5sEN P2l =24
B e P24IAT2 |t
AJER P25/A13 g‘;’
P2.6iA14
S Ui - P2.71A15 (22
z b S 1 10
51 RO DBO(LSE) [~ > P10 PIORXD =
2 WR 081 — 2 1p11 P3.1TXD |
CLK IN pB2 -2 o i P32INTO. |—12
INTR D83 [ P13 P3aNTI [
L4 AGND DB4 it = P14 P340
R1 12 oono oBS [—12 £ P15 P3sT1 (12
10k =2 VREF/2 086 12 L{eis P3GWR [—=
CLKR DB7{MSB) P17 P37IRD |—=
6 ATB9C51
U+
A VPN
ADCOB04
— C1
150pfF
-

Digital thermometer using 8051

Microprocessor family






Aviuali AT89C51 rsuila27ud 12 MHz.

J 1
J (- %4

AUAUASINUUNUILAAT

500 = AUIRASINBUNUILE7

ANUIUASINUUNUAILA7
510]0)




UCTL AT89C51

AT89C51 fiun1siyausia -Mhudoya

PG PRFERLILHT AU 3/stack/

i —> 80 byte (0x30-0x7F)
4 -Miiuteyaidanes SFR
3 = 16 byte (0x20-0x2F)

(data memory) 128 byte
(0x00-0x7F)

Miudays3danas RO-RT
(4 Y@ : 0x00-0x1F)

Microprocessor family



