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Review Kuliah

» Pembahasan tentang antarmuka 8051 dan Memori

» Operasi read dan write
» Ruang alamat dan dekoding alamat
» Contoh desain

» Referensi:

» MCS®51 Microcontroler Family User’s Manual
» doc2487: AT89S51 datasheet
» doc8155: ATmega32A Datasheet
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Mikrokontroler AT89S51

v

Mikrokontroler 8-bit dari Atmel (kompatible dengan
keluarga MCS-51)

g Tegangan Supply 4 - 55V A\:\‘:EIVII‘!'\UI‘E\ /0
» Operasi 0 - 33 MHz Dasar

v

Memori flash In-System Programmable (ISP) 4KB
RAM internal 128 x 8-bit

Programmabile I/O 32 jalur

2 Buah Timer/Counter 16-bit

6 Buah Sumber Interrupt

UART full duplex

v

v

v

v

v
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Pin Antarmuka

» Pin antarmuka yang
tersedia di AT89S51:

1. Power: VCC (4-5.5V),
GND

21 Data-l/O: |Port 0, 1,2 dan
3

3. Pasif: clock (XTAL1,
XTAL2)

4. Kontrol: RST (1),
ALE/nPROG(1/O),
nPSEN (O) dan
nEA/VPP (1)

P1oQ
PO
P120
P13Q
P40
(MOS)P150
MISO) P18
(SCK)P1.7Q
RSTO
Pa.oO
Pai[

(RXD)

XTAL1O
GND O

)

ovee

£ P0.0 (ADO)
C1Po.1 (AD1T)
[ Po.2 (AD2)
[P0.3 (AD3)
[1P0.4 (AD4)
[1P0.5 (ADS)
[ P0.6 (ADE)
[ P0.7 (AD7)
D EAVEP

[ ALE/PAOG
[ PSEN
P27 (A15)
CP2.6 (A14)
P25 (A13)
P24 (A12)
P23 (A1)
P22 (A10)
P21 (A3)
CP2.0 (Ag)

Antarmuka Mikrokontroler
AT89S51
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Sinyal Kontrol
ALE/PROG(I/0);+PSEN-(O) dan EA/NPPAl)

» ALE/PROG (Address Latch Enable), /O

» Output: latch low-byte alamat saat akses ke memori
eksternal

» Aktif hanya untuk perintah MOVX atau MOVC
» Input: untuk memprogram flash

» PSEN (Program Store Enable), Output
» Read strobe untuk memori program eksternal

» EA/VPP (External Access Enable), Input

» EA dihubungkan ke GND, agar mikrokontroler dapat
mengambil kode (fetch) dari lokasi memori eksternal
(0~ 0xFFFF)

» EA dihubungkan ke Vce untuk eksekusi dari memori
program: internal
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Port O

I/O, Alamat low-byte, dan Program Flash

Antarmuka Mikrokontroler
AT89S51

270252-2

A. Port 0 Bit

»' Port /O (P0.7-P0.0)

» Qutput: dapat mensuplai 8 masukan TTL
» Input: masukan high-impedance

> Alamat low-byte memori (A7-A0)

» Untuk akses memori eksternal: program (fetch) dan data
(R/W) yang menggunakan 16-bit alamat (MOVX @DPTR)

» Data untuk flash program (D7-D0,paralel)

> Input: menerima byte kode saat- memprogram flash
» Output: menuliskan byte kode saat verifikasi.

> Perlu pull-up external



http://didik.blog.undip.ac.id/2012/09/02/tkc-305-sistem-digital-lanjut-2012
http://didik.blog.undip.ac.id/2012/09/02/tkc-305-sistem-digital-lanjut-2012

Port 1
I/O, paralel flash-program, Serial ISP

READ
LATCH

INTERNAL
INT. BUS PULL-UP# Antarmuka Mikrokontroler

_@ AT89S51

270252-3

B. Port 1Bit

» Port1/O (P1.7-P1.0), bidi, internal pull-up

» Output: dapat mensuplai 4 masukan TTL
> Input: masukan, pulled high

» Alamat low-byte memori (A7-A0)
» Untuk program dan verifikasi flash
> Serial flash programming/ISP

» P1.5: MOSI (input, ISP)
» P1.6: MISO (output, ISP)
» P1.7: SCK (input, ISP)
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Port 2

1/0O, Eksternal Memaori, Paralel Flash

ADDR
Yee
CONTROL

INTERNAL
LATCH PULL-UP#&
3 Antarmuka Mikrokontroler
M AT89S51
INT. BUS o p2x ol - |
wmre 1| —]
T c. &
LATCH
READ
PN

270252-4

C. Port 2 Bit

v

Port 1/0:(P2.7-P2.0),.bidi; internal pull-up
» Output: dapat mensuplai 4 masukan TTL
> Input: masukan, pulled high

Alamat high-byte memori (A15-A8)

» Untuk akses memori program eksternal program (fetch)
» Akses memori data eksternal mode 16-bit, MOVX @DPTR

Jalur data untuk menuliskan isi SFR (Special Function Register)
P2, MOVX @RI
Alamat high-byte memori (A15-A8), Input

» Untuk program dan verifikasi flash

v

v

v
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Port 3

I/O, Paralel Flash; Fungsi Khusus

@2012,

ALTERNATE
OUTPUT
FUNCTION

Antarmuka Mikrokontroler
AT89S51

270252-5
D. Port 3 Bit

» Port I/O (P2.7-P2.0), bidi, internal pull-up

» Output: dapat mensuplai 4 masukan TTL
> Input: masukan, pulled high

» Jalur kontrol untuk pemrograman dan.verifikasi flash
» Fungsi-fungsi Spesial
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Port 3

Fungsi Khusus

Antarmuka Mikrokontroler
AT89S51

Port Pin Alternate Functions

P30 RXD (serial input port)

P31 TXD (serial oufput port)

P32 TNTO (external interrupt 0)

P33 TNTT (external interrupt 1)

P34 TO (timer 0 external input)

P35 T1 (timer 1 external input)

P36 WH (external data memory write strobe)
P37 RD (external data memory read strobe)
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Port 1/0O 8051

Antarmuka AVR ATmega32A
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Mikrokontroler AVR ATMega32A

> Mikrokontroler 8-bit dari Atmel keluarga
MegaAVR

> Tegangan supply 2.7 - 5.5V
> Operasi 0 - 33 MHz

v

Memori flash In-System Programmable
(ISP) 32 KB

SRAM internal 2K x 8-bit
Data EEPROM 1K x 8-bit
Programmable I/0 32 jalur
21:Buah Sumber Interrupt
USART full duplex

vVVvyvyVvyy
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Pin Antarmuka

». Pin antarmuka yang
tersedia di ATMega32A:

1.

2.

Power: VCC (4-5.5V),
GND

Data I/O: Port 0, 1, 2 dan
3

Pasif: clock (XTAL1,
XTAL2)

Fungsi alternatif: ADC,
SPI, USART, TWI, Timer

(XCK/T0) PBO
(T1) PB1
(INT2/AINO) PB2
(OCO/AIN1) PB3
(5S) PB4
(MOSI) PBS
(MISO) PB6
(SCK) PB7
RESET

vee

GND

XTAL2
XTAL1
(RXD) PDO
(TXD) PD1
(INTO) PD2
(INT1) PD3
(OC1B) PD4
(OC1A) PD5
(ICP1) PD6

PDIP
—_—
1 40
2 39
3 38
4 37
5 36
6 35
7 34
8 33
9 32
10 31
1 30
12 29
13 28
14 27
15 26
16 25
17 24
18 23
19 22
20 21

PAO (ADCO)
PA1 (ADC1)
PA2 (ADC2)
PA3 (ADC3)
PA4 (ADC4)
PA5 (ADC5)
PAG (ADC6)
PA7 (ADCT7)
AREF

GND

Avce

PC7 (TOSC2)
PC6 (TOSC1)
PC5 (TDI)
PC4 (TDO)
PC3 (TMS)
PC2 (TCK)
PC1 (SDA)
PCO (SCL)
PD7 (OC2)

@2012,

Antarmuka AVR
ATmega32A
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Arsitektur AVR

<

Flash
Program

|

Memory

Instruction
Register
Instruction
Decoder

Gontrol Lines

Data Bus 8-bit
Program Status
Counter and Control
32x8
General
Pupose [+
[ Registrers
Waichdog
. Timer
o =4
A
8 g Analog
he] T Comparator
o <
< =
a8 = 'O Module i
L
Data ft
sham b 1/O Module 2
1O Module n

EEPROM

/O Lines

\/
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Antarmul

AVR
A
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Port A

I/0 8-bit, ADC

@2012,

DIP

40 | PAD (ADCO)
39 [ PA1 (ADC1)
38 [ PA2 (ADC2)
37 [ PA3 (ADC3)
36 [1 Pa4 (ADC4)
35 [ PA5 (ADCS)
34 [1 PAG (ADCB)
33 [ PA7 (ADCT)

32 AREF
31 GND
an AVCC

> Port /0O (PA7-PAO0), bidirektional

» Qutput: dapat mensuplai 8 masukan TTL
> Input: masukan high-impedance

» Masukan analag ADC (analog-to-digital converter)
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Port B

I/O 8-bit, SPI, Komparator, Timer, Interupsi; Clock USART

PDII Table 12-6. Port B Pins Alternate Functions

Port Pin Alternate Functions
\ PB7 SCK (SPI Bus Serial Clock)
(XCK/TO) PBO 1 PB6 MISO (SPI Bus Master Input/Slave Output)
(Tﬂ) PB1 2 PBS MOSI (SPI Bus Master Qutput/S lave Input)
(INT2/AINO) PB2 3 PB4 S8 (SPI Slave Select Input)
(OCO/AIN1T) PB3 4 AN1 (Angiog G {or Nogathe Input)
== naleg Comparator Negative Inpu
MEJSSS\) zg; Z PBs ‘OCO (Timer/Counterd Output Compare Match Qutput)
(M\SO) PES 7 B2 AIND (Analog Comparator Positive Input)
( SCK) PR7 INT2 {External Interrupt 2 Input)
( RPESET g PB1 T1 (TimerCounter! External Counter Input)
voc | 10 o oTrecemerns G
GND 11 -

> Port I/O (PB7-PB0), bidireksional

» Output: dapat mensuplai 4 masukan TTL
» Input: masukan, pulled high

» Fungsi alternatif

@2012,

Antarmuka AVR
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Port C

I/O 8-bit, JTAG, Timer, TWI

31 [1 GND

30 [- Avee

29 [© PC7 (TOSC2)
28 [© PCB (TOSC1)
27 | PCS5 (TDI)
26 |7 PC4 (TDO)
25 [ PC3 (TMS)
24 |7 PC2 (TCK)
23 [© PC1 (SDA)
22 |1 PCO (SCL)
21 PD7 (OC2)

Table 12-9.  Port C Pins Alternate Functions
Port Pin Alternate Function
PC7 TOSC2 (Timer Oscillator Pin 2)
PC6 | TOSC1 (Timer Oscillator Pin 1)
PC5 TOI (JTAG Test Data In)
PC4 | TDO (UTAG Test Data Ou)
PC3 TMS (JTAG Test Mode Select)
PC2 TCK (JTAG Test Clook)
PC1 | SDA (Two-wire Seral Bus Data Input/Output Line)
PCO | SCL (Two-wire Serial Bus Clock Line)

> Port I/O (PC7-PCO0), bidi, internal pull-up

» Output: dapat mensuplai 4 masukan TTL
» Input: masukan, pulled high

» Alternatif fungsi Port C

@2012,

Antarmuka AVR
ATmega32A
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Port D

I/O 8-bit, Timer/Gounter, Interupsi, USART
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Table 12-12. Part D Pins Allernate Functions Antarmuka AVR

ATmega32A
Port Pin | Alternate Function
PD7 G2 (TimerCounter2 Output Compare Match Output)
(Miso) PBo PAG (ADCS) ?
o) oo s (aoce) PD& ICP1 (TimerCounter! Input Capture Pin)
Moes v PDS | OG1A (TimeriCountert Cutput Compare A Match Output]
XSANLZ PC7 (TOSC2) PD4 OC1B (Timer/Counter1 Qutput Compare B Match Output)
50 PO ree o " PD3 INTY {External Interrupt 1 Input)
(mx0) PO1 PG4 (T00)
(NTO) PD2 PC3 (TMS) PD2 INTO (External Interrupt 0 Input)
(INT1) PD3 PC2 (TCK) T
(©C18) PD4 PC1 (SDA) PD{ TXD (USART Output Pin)
(0c1a) PDS PCO (SCL) T -
(ICP1) PDB PD7 (OC2) PDO RXD (USART Input Pin)

> Port I/O (PD7-PD0), bidi, internal pull-up

» Output: dapat mensuplai 4 masukan TTL
» Input: masukan, pulled high

> Alternatif fungsi Port D
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Contoh Aplikasi AVR
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Antarmuka AVR
ATmega32A
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Antarmuka I/O

Port I/0 8051

Antarmuka I/O

Dasar

» Bagaimana rangkaian port I/O didesain

» Bagaimana menerjemahkan spesifikasi dan batasan
rangkaian

» Spesifikasi-DC port I/O dibandingkan dengan
kebutuhan untuk mendrive rangkaian LED
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