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sensor IRM-8510 menangkap dan mendeteksi sinar inframerah yang dikirimkan
oleh remote dan dikirimkan ke mikrokontroler AT89S52, selanjutnya
mikrokontroller menterjemahkan data dari remote dan hanya mengambil 7 bit

korden dengan cara menggunakan satu remote saja

Kata Kunci : Remote Sony, Sensor IRM-8510 >Mikrokontroler.
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BABI
PENDAHULUAN

1.1 Latar Belakang

Perkembangan pola pikir manusia dalam ilmu pengetahuan dan teknologi
ternyata mengalami kemajuan terus menerus. Perbaikan terhadap teknologi yang
sudah ada terus dilakukan agar menjadi lebih efisien. Salah satu bidang teknologi
yang mengalami perkembangan lebih pesat adalah teknologi elektronika yang
tidak terlepas dari tuntunan masyarakat yang terus menerus sesuai dengan kondisi
dan situasi yang dihadapi.

Sistem pengaturan sangatlah perlu dilakukan di dalam ruangan rumah
sehingga orang yang berada di dalam rumah akan terasa nyaman berada di rumah
tersebut, pengaturan diberlakukan pada lampu, kipas angin, Tape, Lemari Es,
Korden dalam ruangan rumah

Dari latar belakang di atas muncul pemikiran untuk merancang sebuah sistem
yang berfungsi untuk mengatur seluruh peralatan listrik yang ada didalam setiap
kamar dengan menggunakan Remote infra merah Sony , agar para pemilik rumah
dan tamu yang menginap terasa nyaman dirumah tersebut karena tidak jauh — jauh

menghidupkan atau mematikan peralatan listrik tersebut.



1.2 Rumusan Masalah

Berdasarkan latar belakang dari masalah yang di hadapi, maka dapat
dirumuskan
1. Bagaimana membuat alat pengontrol peralatan rumah seperti lampu,
kipas angin , Tape , Lemari Es dan Korden dengan menggunakan
Remote Kontrol infra merah Sony
2. Bagaimana membuat perangkat lunak dengan menggunakan Program
C++ untuk mengontrol peralatan rumah seperti lampu, kipas angin ,
Tape , Lemari Es dan Korden

1.3 Batasan Masalah

Untuk memfokuskan pembahasan maka dalam proyek ini pembahasan untuk
alat ini adalah berikut :
1. Pengaturan dilakukan pada 3 buah lampu, kipas angin, Tape, Lemari Es,

Korden
2. Simulasi pengaturan hanya pada 1 ruangan
3. Simulasi untuk 3 buah lampu dengan menggunakan lampu
4. Simulasi untuk kipas angin , Tape, Lemari Es digunakan lampu
5. Simulasi untuk korden menggunakan motor DC
6. Tidak membahas power supply dan motor DC
1.4 Tujuan
Tujuan yang ingin dicapai dalam pembuatan skripsi ini adalah:

Dengan dibuatnya alat pengontrol ini memudahkan pemilik rumah mengendalikan

peralatan listrik dan korden dengan hanya menggunakan satu remote saja



1.5 Metodologi

Metodologi yang dipakai dalam pembuatan skripsi ini adalah:

1. Studi Literatur
Mepcari referensi-referensi yang berhubungan dengan perencanaan dan
pembuatan alat yang akan dibuat.

2. Penelitian Lapangan
Melakukan penelitian secara langsung mengenai objek-objek yang
berhubungan langsung dengan perencanaan alat yang akan dibuat.

3. Pengolahan Data
Mengolah Data dengan jalan membuat analisa dan menarik kesimpulan

dari hasil pengujian yang ada.



1.6 Sistematika Pembahasan

BAB1

BAB II

BAB III

BAB IV

BABYV

Pendahuluan

Menjelaskan tentang latar belakang, tujuan, permasalahan, batasan

masalah, dan sistematika penulisan.

Teori Penunjang

Membahas teori yang mendukung dalam perencanaan dan pembuatan
alat uji kadar formalin dalam makanan.

Perencanaan Sistem

Dalam Bab ini akan bahas mengenai perencanaan dan pembuatan tugas
akhir ini yang meliputi selutuh sistem ini baik itu perangkat keras
maupun perangkat lunak sistem.

Pengujian Sistem

Dalam Bab ini membahas tentang pengujian dan hasil yang diperoieh
dari sistem yang telah dibuat.

Kesimpulan dan Saran

Dalam Bab ini berisi kesimpulan-kesimpulan yang diperoleh dari
perencanaan dan pembuatan tugas akhir ini serta saran-saran guna

menyempurnakan dan mengembangkan sistem lebih lanjut.



BAB I
LANDASAN TEORI
2.1 Pendahuluan

Pada.bab ini akan dibahas mengenai teori penunjang dari peralatan yang
direncanakan. Teori penunjang ini akan membahas tentang komponen dan
peralatan pendukung pada alat yang dibuat. Pokok pembahasan pada bab ini
adalah :

1. Remote Sony RM827T

2. Sensor Inframerah 8510
3. Mikrokontroler AT89S52
4. EEPROM AT24C16

5. Driver Motor L298

6. Motor DC

7. Limit Switch

8. Relay

2.1 Inframerah

Sinar Inframerah adalah termasuk cahaya monokromatis yang tidak tampak
oleh mata manusia. Spektrum frekwensi cahaya secara umum dibagi menjadi tiga

bagian yaitu :

a. Inframerah, mempunyai panjang gelombang 0,3 mm-0,7 pm.
b. Cahaya tampak, mempunyai panjang gelombang 0,7um - 0,4 pm

c. Ultraviolet, mempunyai panjang gelombang 0,4pm — 0,03pm



Spectrum frekwensi Inframerah yaﬁg sering digunakan 2,5.10 Hz- 2,0.10 Hz.
Gelombang elektromagnetik merupakan penyusun dari cahaya yang berada
dalam spektrum elektromagnetik yang mempunyai jangkauan sangat lebar. Pada
jarak yang sama, seluruh sprktrum elektromagnetik tersebut mempunyai
kecepatan yang sama tetapi frekwensinya berbeda sesuai dengan panjang

gelombangnya.

Dalam hal ini berlaku :

(@)
I
=

Dengan : ¢ = kecepatan cahaya ( m/s )

A = panjang gelombang (m )

F = frekuensi ( Hz )

2.2 LED Inframerah

LED Inframerah digunakana untuk menghasilkan sinar Inframerah. Prinsip
kerja dari Inframerah adalah pada pada waktu LED Inframerah dibias forward,
elektron dari pita konduksi melewati junction jatuhke dalam hole pita valensi,
sehingga elektron tersebut memancarkan energi. Pada dioda penyearah biasa,
energi ini dipancarkan sebagai energi panas, sedangkan pada LED Inframerah

. energi ini dipancarkan sebagai cahaya.



Gambar 2.1 Simbol LED infra merah

Sumber : Prinsip — prinsip Elektronika. 2004

LED Inframerah merupakan pin function yang memancarkan radiasi
Inframerah yang tidak kelihatan oleh mata kita. Apabila pada anoda diberi
tegangan dan katoda ke ground maka LED menjadi ON dan arus akan mengalir
dari anoda ke katoda. Pada reaksi semikonduktor, suatu dioda akan terjadi
perpindahan elektron dari N ke tipe P. Proses rekomendasi antara elektron dan

hole menghasilkan pelepasan energi berupa pancaran cahaya.

Efiensi pancaran cahaya akan berkurang seiring dengan berkurangnya arus
input dan kenaikan suhu. Pada LED Inframerah, cahaya yang dipancarkan
mempunyai panjang gelombang 0,3 mm — 0,7um sehingga pancaran gelombang

tersebut tidak tertangkap oleh mata manusia.



2.3 Metode Pengiriman Data Remote Sony RM-827T

Remote Sony RM-827S Menggunakan cahaya Inframerah sebagai media
dalam mengirimkan data ke penerima. LED Inframerah memancarakan cahaya
dengan frekuensi antara 40 KHz. Frekuensi tinggi ini dipilih agar tidak mudah
terinterferensi dengan sumber cahaya lain. Sinyal yang dikirimkan berupa data-
data biner. Pengiriman data remote Sony RM-827T menggunakan sistem Pulse
Coded. Dimana pada metode pulse coded dari masing-masing data berubah atau
bervariasi sesuai dengan logikanya. Untuk logika satu dinyatakan dengan 1
periode low dan 2 pericde high atau lebar jeda adalah t dan lebar pulse adalah 2 t.
Sedangkan untuk logika nol dinyatakan dengan 1 periode Jow dan 1 periode high
atau lebar jeda sama dengan lebar pulse yaitu t. Berikut ini adalah gambar dari

sinyal pada metode pulse coded :

Gambar 2.2 Signal Pulse Coded

Sumber : www.Remote control technical specification.Sony.com



Spesifikasi data pada remote Sony RM-827T :

¢ Data kode yang dikirimkan menggunakan pulse coded

e Data dikirim dalam bentuk paket, setiap paket terdapat starting bit atau’
header,urutan data pulsa >0’ dan ’1’ terdiri dari 12 bit dan spasi antara
paket/antar frame

e Waktu tiap periodenya adalah 0,6 ms.

e Panjang header = 4T = 2,4 ms

o Waktu tiap 1 frame = 45 ms.

e Logika 0 = pulsa dengan panjang T dan space dengan panjang T.

o Logika 1 = pulsa dengan panjang 2T dan space dengan panjang T.

¢ 7 bit pertama adalah command (perintah)

e 5 bit terakhir adalah address (alamat).

Sebelum kode dikirim, terlebih dahulu mengirimkan sinyal awal yang disebut
sebagai header. Header adalah sinyal yang dikirimkan sebelum kode sebenarnya,
dan juga merupakan sinyal untuk mengaktifkan penerima. Header selalu
dikirimkan dengan lebar pulsa yang jauh lebih panjang daripada kode
sebenarnya. Setelah header dikirimkan, baru kemudian mengirimkan kode

remote.

Kode remote dibagi menjadi dua fungsi, yaitu pertama digunakan sebagai
command atau perintah untuk melaksanakan intruksi dari remote. Fungsi kedua

digunakan sebagai address atau alamat



Antara jenis remote yang satu dengan yang lainnya memiliki panjang header
berbeda, begitu pula lebar pulsa dan jeda (space). Masing — masing jenis remote

juga memiliki jumlah bit kode yang berbeda — beda

Format data remote Sony digambarkan sebagai berikut :

< >4 > »e »e [ o4

DEFALLT MEADEKR VBIES DNIA . TABIISSTOR R SPALY
KEIWEFES

DATA
Sy

Gambar 2.3 Format Data Remote Sony

Sumber : http://www.Sony.com



Tabel 2.1 Data Remote Sony RM-827T

Sumber :http://www.Sony.com

Nama Data Hexa Fungsi Data Hexa Fungsi Data Hexa
tombol Tombol Tombol
Tombol 1 #080 Volume + #093 Sharpenss - #0A3
Tombol 2 #081 Mute #094 TV/Video #OAS
Tombol 3 #082 Power(toggle) #095 Balance L #0A6
Tombol 4 #083 Normal value #096 Balance R #OA7
Tombol 5 #084 Picture + #098 Power on #0AE
Tombol 6 #085 Picture - #099 Power off #0AF
Tombol 7 #086 Colour + #09A Input line A #0CO
Tombol 8 #0C1 Colour - #09B Input line B #0C1
Tombol 9 #088 Brightness + #09E Input AV #0C2
Tombol 0 #089 Brightness - #O9F Input digital #0C3
Ch - #090 Hue + #0A0 Input Vtr #0C5
Ch+ #091 Hue - #OAT Sharpenss - #0C7
Volume + #092 Sharpenss + #0A2 #0A3
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2.4 Sensor Inframerah 8510
IR-8510 adalah modul yang berisi rangkaian penerima sinar inframerah yang
bekerja pada frekwensi 40 Khz. Gambar sensor Inframerah ditunjukkan dalam

gambar dibawah ini.

Gambar 2.4 Sensor Inframerah 8510
Sumber : http//www.Everlightelectronic.IRM 8510.com

Spesifikasi dari IR-8510:

e Detektor cahaya dan preamplifier dalam 1 paket
e Internal filter untuk PCM frekuensi

e Tidak mudah terinterferensi

e QOutput kompatibel dengan TTL dan CMOS

e Keluaran aktif rendah

e Konsumsi daya rendah
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Modul Inframerah ini tersusun atas fotodioda,AGC (4vtive Gain Control),
bandpass, demodulator, dan control circuit. Fotodioda digunakan sebagai
detektor inframerah, kemudian sinyal keluaran tersebut dikuatkan dan dikontrol
oleh AGC agar sinyal keluaran tetap konstan. Setelah dikuatkan, sinyal keluaran
dihubungkan ke bandpas Filter yang berfungsi untuk meloloskan frekwensi
sinyal 40 Khz dari pemancar Inframerah. Rangkaian demodulator digunakan
untuk memisahkan sinyal data dari pemancar Inframerah. Sehingga keluaran dari

IRM 8510 bisa langsung ke mikrokontroller.

!
o Vie
Pre-AMP g L
- RE |
) { m
' -~ !” ke '
MINB = sy bz
'S\ . YY) [ n .. S l -t !‘ -_4-"....
) . A [ Wl o7 o \..zx:\:" o vl
1SN A Les: ¢ b L
i i ‘a !
i L. [
S £ 6
. ‘e
OND

Gambar 2.5 Blok Diagram IRM-8510

Sumber : htpp://www.Vishay.com
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2.5. Mikrokontroler AT89S52

AT89S52 adalah mikrokontroller keluaran Atmel dengan 4k byte Flash
PBROM_ (Programmable and Erasable Read Only Memory), AT89S51
merupakan memori dengan teknologi nonvolatile memory, isi memori tersebut
dapat diisi ulang ataupun dihapus berkali-kali. Memori ini biasa digunakan untuk
menyimpan instruksi (perintah) berstandar MCS-51 code sehingga
memungkinkan mikrokontroller ini untuk bekerja dalam mode single chip
operation (mode operasi keping tunggal) yang tidak memerlukan external
memory (memori luar) unruk menyimpan source code tersebut. Mikrokontroler
AT89S52 memiliki beberapa kemampuan standar, yaitu:

1. Central Procesing Unit (CPU) 8 bit dengan register A (acumulator) dan
register B.

Memiliki 3 level Program Memory Lock.

256 x 8 bit Internal RAM.

32 Programmabel 1/0 lines.

8 Kbyte of In-System Reprogrammable Flash Memory.

AR

3 Timer/Counter masing-masing 16-bit.
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Gambar 2.1 Diagram Blok Arsitektur Mikrokontroler AT89S52
Sumber : http//www.Atmel 89S52.com
Organisasi Memori

Mikrokontroler ATMEL-51/52 mempunyai organisasi memori yang terdiri
atas:

Memori Program (CODE).

Memori Data (DATA).

Memori Data Indirect (IDATA).
Memori Data Pengalamatan Bit (BIT).

Memori Data External (XDATA).
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Semua serpih tunggal dalam keluarga MCS-51 memiliki pembagian ruang
alamat untuk program dan data. Pemisahan memori program dan memori data
memperbolehkan memori data untuk diakses oleh alamat 8 bit. Sekalipun
demikian, alamat data memori 16 bit dapat dihasilkan melalui register DPTR
(Data Point Register). Memori program hanya bisa dibaca tidak bisa ditulis
karena disimpan dalam EPROM. Dalam hal ini EPROM yang tersedia di dalam
serpih tunggal AT89S52 sebesar 8 Kbyte

Memori Proqram Memori Data
l FEFE B ; Tl'l’-'l*'
q E<STDANAL ‘ EXSTERNAL
| |
': P oo
.
oo N
(N 1 INTERNAL
! ! pp g O
)
[ Fa s ! EA -1 ) i
| ERaTERRM. INTSRSAL ' i
[ | - R ] { coem |
| & o ol [ [
! : [
rIEN RO ok

Sumber : http//www.Atmel 89S52.com

a. Memori Program

Pada EPROM 8 Kbyte, jika EA (External Access) bemilai tinggi, maka
program akan menempati alamat 0000 H sampai OFFF H secara internal. Jika EA
bernilai rendah maka program akan menempati alamat 1000 H sampai FFFF H
ke program eksternal.

b. Memori data

Memori data internal dipetakan seperti pada gambar di bawah ini Ruang
memorinya dibagi menjadi tiga blok yaitu bagian 128 bawah, 128 atas, dan ruang
SFR (Special Function Register)
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Bagian RAM 128 byte bawah dipetakan menjadi 32 byte bawah dikelompokkan
menjadi 4 bank dan 8 register (RO sampai R7). Pada bagian 16 byte berikutnya,
di atas bank-bank register, membentuk suatu blok ruang memori yang bisa

Dahses dengan
pargalamaan fak
langsang !

}
!

Specal Functon
Register

Sumber : http//www.Atmel 89S52.com

teralamati per bit (bit addressable).

Alamat-alamat bit ini adalah 00 H hingga 7F H. Semua byte yang berada di
dalam 128 bawah dapat diakses baik secara langsung maupun tidak langsung.
Bagian 128 atas hanya dapat diakses dengan pengalamatan tidak langsung.
Bagian 128 atas dari RAM hanya ada di dalam piranti yang memiliki RAM 256

byte.

Konfigurasi Pin

Berdasarkan jumlah pin, AT89S52 memiliki 40 pin yang pada dasarnya
fungsi pin-pin tersebut hampir sama pada AT89S51 hanya ada sedikit

penambahan pada pin P1.0 dan P1.1 pada AT89S52.

)

T2 3 L33t
Tz cy2 3oz
212033 jappes e
> 10¢ a2
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sr30)2 pase
230~ IS ol BF
2+ > )8 FRY = B PY
asrte)s 122z mn
1ax2: 232012 31 g ERe
TAZ; P21y I ALEORIS
¥ 022032 23 [ BEEW
INTi23a3g) 1 .

TP e LX3 -

F1:23s5C)1s

SO W = RE ]

BT 03 vy~ :
ATA~.28) 12 -
EREVRN @ BT ] 3 NARAS H

sw:c’z: 2122 3:aa:

Gambar 2.2 Konfigurasi Pin Mikrokontroler AT89S52
Sumber : http//www.Atmel 89S52.com
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Gambar 2.3 Masukan Pewaktuan Eksternal
Sumber : http//www.Atmel 89S52.com
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Gambar 2.4 Rangkaian Pewaktuan Internal
Sumber : http//www.Atmel 89S52.com

Fungsi Masing-masing Pin

a. VCC
Berfungsi sebagai sumber tegangan +5volt.

b. GND
Berfungsi sebagai pentahan (Ground).

c. Port0
Port 0 adalah masukan/keluaran (I/0) 8 bit dengan nama P0.0 - P0.7 jenisnya
cerat terbuka masukan dua arah (open drain bi directional I/O port). Jika port

17



0 berlogika 1 maka dapat digunakan sebagai masukan yang mempunyai
impedansi tinggi.

d. Portl
Port 1 adalah masukan/keluaran 8 bit dengan nama masing-masing P1.0 —
P1.7 yang bersifat dua arah. Port 1 sudah dipasang resistor pull up secara
internal. Jika logika satu dituliskan pada port 1 maka keluaran akan berlogika
satu dan digunakan sebagai masukan.
Port 1 sebagai masukan alamat rendah pada saat pemrograman memori flash
internal dan verifikasi.
P1.0 untuk T2 (masukan pencacah eksternal ke timer/counter 2) keluaran
clock.
P1.1 untuk T2EX (timer/counter 2 reload trigger dan kendali arah).

e. Port2
Port 2 sama dengan Port 1 yaitu masukan/keluaran 8 bit dengan nama
masing-masing P2.0 — P2.7 yang bersifat dua arah. Port 2 juga dipasang
resistor pull up secara internal. Jika logika satu dituliskan pada port 2 maka
keluaran akan berlogika satu dan digunakan sebagai masukan.
Port 2 juga sebagai byfe alamat tinggi (A8 — Al5) pada saat menjalankan
program memori program eksternal dan mengakses data pada memori data
eksternal dengan menggunakan pengalamatan 16 bit (intruksi MOVX
@DPTR). Sedangkan jika menggunakan pengalamatan 8 bit (instruksi
MOVX @R1) maka port 2 berisi SFR P2.

f. Port3
Port 3 sama dengan Port 1 dan Port 2 yaitu masukan/keluaran 8 bit dengan
nama masing-masing P2.0 — P2.7 yang bersifat dua arah. Port 2 juga dipasang
resistor pull up secara internal. Jika logika satu dituliskan pada port 3 maka
keluaran akan berlogika satu dan digunakan sebagai masukan.
Selain sebagai masukan/keluaran biasa, Port 3 juga mempunyai fungsi khusus
sebagai berikut :
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Tabel 2.2 Fungsi Khusus Port 3
Sumber : hitp//www.Atmel 89S52.com
Port Fungsi
P3.0 | RXD (Port masukan serial)
P3.1 | TXD (Port keluaran serial)
P3.2 | INTO (Interupsi eksternal 0, aktif rendah)
P3.3 | INTI1 (Interupsi eksternal 1, aktif rendah)
P3.4 | TO (Masukan eksternal timer 0)
P3.5 | T1 (Masukan eksternal timer 1)
P3.6 | WR (Signal tukis untuk memori eksternal aktif rendah)
P3.7 | RD (Signal baca untuk memori eksternal aktif rendah)

g. RST
RST berfungsi sebagai masukan reset. Jika RST diberi logika tinggi dalam
waktu 2 siklus mesin mikrokontroler akan direset.

h. ALE/PROG
untuk menahan alamat bawah selama mengakses memori eksternal. Pin ini
juga berfungsi sebagai PROG (aktif low) yang diaktifkan saat memprogram
internalflash memori pada mikrokontroler (on chip).

i. PSEN (Program Store Enable)
sinyal yang digunakan untuk membaca, memindahkan program memori
eksternal (ROM / EPROM) ke mikrokontroler (aktif low).

j. EA/Vpp (External Access Enable)
untuk memilih memori yang akan digunakan, memori program internal (EA =
Vcc) atau memori program eksternal (EA = Vss), juga berfungsi sebagai Vpp
( programming supply voltage) pada saat memprogram internal flash memori
pada mikrokontroler.

k. XTAL-1
Pin 19 sebagai XTAL 1, masukan ke osilator berpenguatan tinggi, terhubung
pada kristal.

l. XTAL-2
Pin 18 sebagai XTAL 2, keluaran osilator yang terhubung pada kristal.
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2.6 EEPROM AT24C16

EEPROM (Electrically Erasable Programmable Read-Only Memory, ditulis
pula dengan EEPROM) adalah sejenis chip memori tidak-terhapus yang
digunaka;n dalam komputer dan peralatan elektronik lain untuk menyimpan
sejumlah konfigurasi data pada alat elektronik tersebut yang tetap harus terjaga
meskipun sumber daya diputuskan, seperti tabel kalibrasi atau kofigurasi
perangkat. Pengembangan EEPROM lebih lanjut menghasilkan bentuk yang
lebih spesifik, seperti memori kilat (flash memory). Kelebihan utama dari
EEPROM dibandingkan EPROM adalah ia dapat dihapus secara elektris
menggunakan cahaya ultraviolet sehingga prosesnya lebih cepat. Jika RAM tidak
memiliki batasan dalam hal baca-tulis memori, maka EEPROM sebaliknya.
Beberapa jenis EEPROM keluaran pertama hanya dapat dihapus dan ditulis ulang
(erase-rewrite) sebanyak 100 kali sedangkan model terbaru bisa sampai 100.000

kali.

EEPROM yang digunakan dalam skripsi ini adalah tipe AT24C16 yang dapat
melakukan penyimpanan sebesar 16 kilobit data. Dengan bentuknya yang kecil
terdiri dari 8 pin,serial EEPROM ini mempunyai keunggulan dapat mengatasi
keterbatasan pin yang digunakan oleh mikrokontroler AT89S52(karena pin yang

terhubung pada mikrokontroler hanya 2 pin saja yaitu pin SCL dan pin SDA).

20



Gambar 2.12 EEPROM 24C16

Sumber : http//www.Atmel 24C16.com

EEPROM AT24C16 memiliki Fitur — fitur sebagai berikut :

e Dapat bekerja pada range tegangan

a. 5V(VCC=4,5v-5,5V)
b. 2,7V (VCC =2,7V —5,5V)
c. 2,5V(VCC=25V-55V)

d 1,8V(VCC=1,8-5,5)

e Terbagi menjadi 2048 X 8 = 16

o Serial interface 2 kabel

e Schmitt tringer dan input ter-filter untuk untuk mengurangi noise
e Untuk VCC = 5V bias sampai dengan frekwensi 400Khz

e Terdapat pin write protect untuk proteksi data

e Mode page write 16 byte

e Diijinkan untuk partial page write

e Memiliki write time cycle sendiri maksimum 10 ms
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e Memiliki realibilitas tinggi :

a. Dapat ditulis berulang —ulang sampai 1 juta.
b. Daya tahan validitas data sampai 100 tahun

c. Proteksi ESD lebih besar dari 30000 V.

e Dapat digunakan untuk otomotif dan peralatan —peralatan yang terhubung
dengan temperature.
e Tersedia kemasan 8 pin dan 14 pin JEDEC SOIC,8 pin PDIP, Pin MSOP,8

pin TSSOP.

AOI:1O 8 1VvCC
A1 ]2 7 WP

AZ[ |3 6 _1SCL
GND L[4 S _1SDA

Gambar 2.13 Konfigurasi pin serial EEPROM AT24C16
Sumber : http//www.Atmel 24C16.com

Serial EEPROM memiliki pin sebanyak 8 buah,berikut adalah penjelasan
masimg — masing pin ya
a) AO0- A2 : pin input untuk pengalamatan secara Hardware
b) GND : Ground
¢) SDA : pin Data sebagai Transfer data
d) SCL : pijn ini difungsikan untuk mengaktifkan clock pada serial

EEPROM ini sendiri
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e) WP : pin ini berfungsi sebagai write protection pin ( akan berfungsi jika
dihubungkan pada Vcc). Berfungsi normal jika dihubungkan dengan

ground.
f) VCC : pin supply tegangan pada serial EEPROM 4,5V —-5,5V
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Gambar2.1.4 Blok Diagaram EEPROM AT24C16

Sumber : http//www.Atmel 24C16.com
Serial EEPROM AT24C16 memiliki memori sebesar 16 kilobit data yang
terdiri dari 8 blok pengalamatan, dari 000 b sampai 111 b (per 3bit), yang mana
tiap alamat tersebut dapat menampung 256 sub alamat , dari 00000000 b sampai

11111111 b (per 8 bit), dan tiap sub alamat dapat menampung 8 bit data jadi
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sebenarnya serial EEPROM ini dapat menampung 8 X 256 X 8 it data = 16,384

bit data.

Serial EEPROM AT24C16 bekerja hanya menggunakan 2 buah pin saja,
selain pin VCC da pin Ground yaitu SCL untul mengaktifkan clock-nya dan pin
SDA sebagai pin jalur Transfer data. Penulisan / penyimpanan dan pengaksesan
data selalu diawali start condition dan akhiri oleh stop condition yang diberikan

pada pin SDA
2.7 Driver Motor IC L298

IC L298 merupakan Driver Motor DC yng berupa four chanel driver,atau
terdiri dari dua buah motor H-Bridge yang dikontrol oleh 4 bit input, ICL298
setiap chanelnya memiliki arus sampai dengan 4 Ampere secara bersamaan pada

tiap chanelnya

Spesifikasi IC 1.298 sebagai berikut :

—

. Total power adalah 5 Watt

2. Pick on current adalah 4 Ampere

3. Tegangan maksimum adalah 36 Volt
4. Logic Supply Voltage adalah 36 Volt
5. Input Voltage adalah 7 Volt

6. Inhibit Voltage adalah 7 Volt
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Gambar 2.13 Driver Motor L2938

Sumber : http//www.DatasheetL.298.com

Tabel 2.3 Fungsi pin — pin L298

Pin Nama

B

115  Sense A: Sense

Fungsi
Diamtara pin sense dan gronnd dihubungkan dengan
resistor untuk mengatur arus pada motor

2:3 Cwiprat dary H-Bridge A. dimana arus akan mengalir
[ Outl: Qut 2 ke motor yany terkoneksikan di pin kedua tersebut
P4 Vs Tegangan supply untuk keluaran onipur. Capasitor
f non induktif 100nF harus dihubungkan pada pin ini
E dan ground
f 5.7 Input tegangan TTL untuk mengaktitkan 11-Bridge
; Input I: lnput 2 | A
i 61l Enable A; Tegangan TTL untuk mengenable input
| Enable B
b8 GND_ | Ground

9 VSS Tegangan supply untuk logic blok. Capasitor 100nF

harus dihubungkan antara pin ini dengan grownd

1012 T'-ilvfput 3: lnpﬂl' 4

Input tegangan TTL untuk mengaktitkan H-Bridge
B

13:14 | Out 3: Out 4

Output dari H-Bridge B, dimana arus akan mengalir

ke motor yang terkoneksikan di kedua pin tersebut

Sumber ST microelectronic,L.298Datasheet(www.alldatasheet.com)
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Gambar 2.14 Timing Enable 1.288

Sumber : http//www.DatasheetL293D.com

Dengan adanya Internal diode didalam IC ini maka rangkaian yang

digunakan menjadi ringkas karena tidak perlu tambahan diode exsternal.

Tabel2.4 Kondisi input IC L298

Inputs Function
Vo, —H C-H:D-L Forevard
C=L:D=F Reverse
C=D Fast Motor Stogp
Y=L C=X,D=X Frze Rurnirw
Klutor Stop
L =Leey I=1igh X =[Dur'tears

Sumber : http//www_DatasheetL.293D.com
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2.8 Transistor PNP 9012
Transistor adalah alat semikonduktor yang dipakai sebagai penguat atau

pemilih, dan mempunyai tiga terminal: suatu arus listrik atau tegangan listrik
kecil yang dipasang pada satu terminal dapat mengontrol arus yang melewati

kedua terminal lainnya.

E
B
C
Gambar 2.15 Transistor PNP 9012

Sumber : http//www.ElectronicTransistor.com

Transistor memiliki 3 terminal. Transistor biasanya dibuat dari bahan silikon
atau germanium. Tiga kaki yang berlainan membentuk transistor bipolar adalah
emitor, basis dan kolektor. Mereka dapat dikombinasikan menjadi jenis N-P-N

atau P-N-P yang menjadi satu sebagai tiga kaki transistor. Pembiasan pada
transistor dapat dilakukan dengan cara sebagai berikut:

e Bias maju (forward bias) pada hubungan emitor dan basis, dimana bahan tipe P

mendapat positif dan tipe N mendapat negatif.

e Bias mundur (reverse bias) pada hubungan kolektor dan basis, dimana bahan tipe

P mendapat negatif dan tipe N mendapat positif.

Transistor PNP terdiri dari selapis semikonduktor tipe-n diantara dua lapis

semikonduktor tipe-p. Arus kecil yang meninggalkan basis pada moda tunggal
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Tabel 2.6 Karakteristik Transistor 9012 :

Parameter Symbol Test conditions MIN TY? MAX | UNIT
Coliector-base breakdown voltage | ViBR). | Ilc=-1C0kA. 1:=0 40 v
Cotlector-emitter breakdown voltage | ViBR)es | l=-0.1mA, = -20 A3
Emitterbase breakdown voltage | ¥iBR)y, |l=-100uA. I=C < v
Collector cut-off current 63 V=40 V =0 0.1 wA
Collector cut-off current . V=-2C ¥ ;=0 02 | A
Emitter cut-off current . V=2 ¥, =0 00 | kA

b Vo=l VI=S5imA | 6d 3%
DC current gain(note)
[ Yoz 1Y 1=503mA | 40
Collectoremitter saturation voltage | . isali 1,=-5C0 MA. I;=-50 mA 06 |V
Base-emitter saturation voltage Yyqieat 1.=-500mA, =20 MA 2V
Base-emitter voltage Vi le=-100ma 4 3
Y= 8V, L=-20mA
Transition frequency f. 120 MEZ
f =33YHz
Tabel 2.7 Klasifikasi Range Hfe():
Rank J 3 : ¢ 3 i
Range (451 i DI A S AR R

Sumber : http//www.Datasheet].292D.com




Keountungan mcnggunakan transistor adalah

a. Ukuran fisiknya kccil

b. Tidak mudah pecah

c¢. Daya listrik yang rclatif rcndah

d. Efisicnsi kerja rclatif tinggi

Kckurangannya adalah

a. Tidak tahan panas

b. Tidak dapat menghasilkan frekuensi tinggi yang bertenaga besar

c. Penguatan yang dihasilkan kecil

Tabcel 2.5 Karakteristik Transistor

Symbol Parameter Ratings Units
¥oag Collactor-Base Yokage 40 H
Yon Collector-Emitter ¥okage 20 Y
Vero Emitier-Base Yoitage 3 ¥
e Coflector Cument A7)

Pe Collector Power Discigation 1525 my
T; Junction Temparature 150 €
Tsts Storage Temperaturs H~ 13 €
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¢ Daecrah mati (Cut OFF)

Daerah mati merupakan daerah kerja saat transistor mendapat bias arus basis (Ib) >
0, maka arus kolektor dengan basis terbuka menjadi arus bocor dari basis ke emitor
(ICEO). Hal yang sama dapat terjadi pada transistor hubungan kolektor-basis. Jika arus
emitor sangat kecil (IE = 0), emitor dalam keadaan terbuka dan arus mengalir dari

kolektor ke basis (ICBO).
Ic =blg =50 x 400 uA =20 mA

Ry, =(Vce-Vien- Vee)/ Ic

¢ Dacrah Saturasi
Daerah saturasi adalah mulai dari Vcg = 0 volt sampai kira-kira 0.7 volt
(transistor silikon), yaitu akibat dari cfck dioda kolcktor-basc yang mana

tegangan Vcg belum mencukupi untuk dapat menyebabkan aliran elektron.

e Daerah Breakdown

Dari kurva kolektor, terlihat jika tegangan Vg lebih dari 40V, arus Ic
mcnanjak naik dengan ccpat. Transistor pada dacrah ini discbut berada pada
daerah breakdown. Seharusnya transistor tidak boleh bekerja pada daerah ini,
karena akan dapat merusak transistor tersebut. Untuk berbagai jenis transistor
nilai tcgangan Vcpmax yang dipcrbolchkan scbelum breakdown bervariasi.

Vcemax pada databook transistor selalu dicantumkan juga.



cmitor dikuatkan pada kcluaran kolcktor. Dengan kata lain, transistor PNP hidup

ketika basis lebih rendah daripada emitor. Tanda panah pada simbol diletakkan

pada emitor dan menunjuk kedalam
o Daerah Aktif

Dacrah kcrja transistor yang normal adalah pada dacrah aktif, dimana arus I¢.
Transitor dapat bekerja pada daerah aktif jika transistor mendapat arus basis (Ib)
> 0. Jika hukum Kirchhoff mengenai tegangan dan arus diterapkan pada loop

kolcktor , maka dapat dipcrolch hubungan :

Vee = Vee - IcRG v,

Dapat dihitung dissipasi daya transistor adalah :

Rumus ini mcngatakan jumlah dissipasi daya transistor adalah tcgangan
kolektor-emitor dikali jumlah arus yang melewatinya. Dissipasi daya ini berupa
panas yang menyebabkan naiknya temperatur transistor. Umumnya untuk
transistor powcr sangat perlu untuk mengetahui spesifikasi Pymax. Spesifikasi ini
menunjukkan temperatur kerja maksimum yang diperbolehkan agar transistor
masih bekerja normal. Sebab jika transistor bekerja melebihi kapasitas daya

Ppmax, maka transistor dapat rusak atau torbakar



2.9 Motor DC

Pada skripsi ini motor DC digunakan sebagai pengerak korden. Prinsip kerja
motor DC berdasarkan pada penghantar yang dialiri arus ditempatkan dalam
suatu medan magnet sehingga penghantar tersebut akan mengalami gaya. Gaya
menimbulkan torsi sehingga menghasilkan putaran. Penghantar yang berputar
akan menimbulkan tegangan AC sehingga diubah menjadi tegangan DC oleh

komutator dan sikat.

Gambar 2.16 Bentuk Fisik Motor DC

Sumber : Frank D. Petruzella, Elektronik Industri, Andi, 1996

kumparan-
madan

bantalan

lengan sikat pelor

l'j, sikat isolasi
.

kolektor

jangkar
(armatur)

Gambar 2.17 Sebuah Motor DC

Sumber : Frank D. Petruzella, Elektronik Industri, Andi, 1996
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Gaya-gaya yang bekerja sama kuatnya, jadi ada kopel yang bekelja pada kawat
sehingga lilitan pun dapat berputar. Setelah berputar 90° arah arus berbalik, pada
saat itu penghantar a dan penghantar b bertukar tempat. Akibatnya arah gerak
putaran tidak berubah.

2.9.1 Cara Kerja Motor DC

Adapun cara kerja motor Dc dapat dilihat pada gambar dibawah ini:

arah putar

Gambar 2.18 Dasar Keontruksi Motor DC
Sumber : www.HyperPhysics.com

Ada satu lilit kawat a — b berada di dalam medan magnet. Lilitan ini dapat
berputar dengan bebas, lilitan ini bisasa disebut dengan jangkat (armour).

Pada jangkar dimasukkan arus yang berasal dari sumber (baterai) E. koneksi
baterai dengan jangkar melalui sikat-sikat. Sikat-sikat ini terpasang pada sebuah
cincin yang terbelah dua, yang disebut kolektir. Adapun tujuan dari kontruksi ini
adalah agar lilitan kawat dapat berputar apabila ada arus listrik yang

melewatinya.
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Pada kawat yang berada di kanan arus mengalir dari depan ke belakang .
dalam kawat yang di kiri, arus mengalir dari belakang ke depan . kawat a dan b
secara berganti-gantian berada di kiri dan kanan. Karena itu arah arus di a dan
arah arus di b selalu membolak balik. Pembalikan arah arus itu terjadi pada saat
lilitan kawat melintasi possisi vertikal.

2.9.2 Pengendalian Arah Putaran Motor DC

arah putar

sikat

Gambar 2.19 Arah Putaran Motor DC

Sumber : www.Sharon. 1992

Dari gambar diatas, agar arah putaran motor dc berubah, maka polaritas

tegangan pada baterai harus dibalik.
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2.9.3 Jenis — jenis Motor DC

Motor DC berdasarkan jenis penguatannya terbagi menjadi 2 yaitu : motor
DC penguatan terpisah dan motor DC penguatan sendiri. Penguatan pada motor
DC diberikan oleh belitan medan sehingga jenis penguatan motor DC
berdasarkan pada cara pemberian catu tegangan pada belitan medan yang akan

meninbulkan medan magnet.

Motor DC penguatan terpisah dicatu oleh dua sumber tegangan terpisah pada
belitan medan dan belitan jangkarnya. motor DC penguatan sendiri dicatu oleh

satu sumber pada belitan medar: dan belitan jangkarnya.

Motor DC penguatan sendiri berdasarkan cara menghubungkan belitan

medan dan belitan jangkarnya menjadi tiga yaitu :

. Motor DC shunt, dimana belitan medan dan belitan jangkarnya
dihubungkan paralel.

o Motor DC seri, belitan medan dan belitan jangkarnya dihubungkan
seri.

. Motor DC kompon merupakan penggabungan dari motor DC shunt
dan motor DC seri yang terbagi menjadi dua macam yaitu : kompon

panjang dan kompon pendek
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2,10 Relay

Relay merupakan salah satu jenis saklar magnetic yang dapat memutuskan
atau menghubungkan kontak — kontak dengan arus yang dialirkan kekumparan
(inti). Sebuah relay terdiri dari satu kumparan dan inti, yang mana bila dialiri
arus kumparan tersebut akan menjadi magnet dan menutup atau membuka
kontak. Keuntungan relay adalah dapat menghubungkan daya yang besar dengan

memberi daya yang kecil pada kumparannya.

Gambar 2.21 Bentuk Fisik Relay
Sumber : http//www.omronrelay.com.

Pada dasarnya prinsip kerja relay sama dengan kontaktor, yaitu berfungsi
untuk membuka dan menutup kontak listrik yang dikontrol dengan prinsip kerja
elektromagnetik. Kerja dari relay tersebut adalah apabila arus mengalir di dalam
kumparan yang memiliki inti besi akan menjadi magnet, maka jangkar yang
terdiri dari besi lunak akan tertarik dan bergerak menggelinding pada engsel
(pivot).

Relay dapat menggulingkan kalau gaya magnet dapat mengarahkan gaya

pegas yang mengalahkannya, maka kontak pun menutup. Besarnya gaya magnet
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ditentukan oleh kuat medan magnet pada celah udara antara jangkar dan inti besi,
sedangkan kuat medan magnet tergantung pada jumlah lilitan kumparan dan kuat
arus, kuat medan magpet ditetapkan juga oleh besar resistansi magnet dalam
sirkuit kemagnetan. Kuat medan di celah udara akan semakin kuat bila letak
jangkar semakin dekat dengan inti. Jarak jangkar dan inti dapat diatur dengan
menyetel pencairan pegas.

Seperti halnya kontaktor, Relay dapat menggerakkan beberapa kontak
sekaligus hanya dengan suatu kumparan jangkar.

Ada dua jenis Relay, yaitu : (1) Relay yang bekerja dengan arus bolak — balik,
dan (2) Relay yang bekerja dengan arus searah. Jenis Relay yang bekerja dengan

arus bolak — balik tidak bisa bekerja pada alat — alat elektronik.

NN

/e NN Emmm
/'/ \ e

Gambar 2.22 Konstruksi Relay Jenis Kontak Tukar

Sumber : http//www.omronrelay.com.

Pada gambar diatas bila kumparan dialiri arus listrik, maka akan timbul
medan magnet pada lilitan tersebut. Karena adanya medan magnet ini, inti besi

menjadi magnet dan menarik jangkar, sehingga kontak antara A dan B putus
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(membuka), kontak B dan C menutup. Jenis Relay ini dinamakan dengan kontak
tukar.

Jenis lain adalah jenis Relay dengan kontak menutup dimana apabila diberi
arus listrik, maka kontak — kontaknya menutup. Relay dengan kontak membuka
dimana

apabila kumparan Relay diberi arus listrik maka kontak — kontaknya akan
membuka. Terdapat juga jenis Relay dengan dua kutub (Bi — Polar) dimana
Relay ini mempunyai 2 kumparan dan 2 kondisi kerja. Bila Relay tidak diberi
arus listrik, maka kontak B bebas, tidak menghubung kemana — mana.kalau
kumparan 1 terhubung dengan arus listrik, maka kontak B menghubung kontak
A. Kalau kumparan 2 terhubung dengan arus listrik, maka kontak B terhubung

dengan kontak C.

(a) Relay Kontak Menutup (b) Relay Kontak Terbuka {c) Relay Dua Kutub

Sumber : http//www.omronrelay.com.
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BAB III

PERENCANAAN DAN PEMBUATAN ALAT

Pada bab ini dibahas tentang perencanaan dan pembuatan alat dari sistem
yang diliencanakan. Perencanaan dari sistem dan pembuatan alat secara garis
besar dapat dibagi menjadi 2 yaitu : perencanaan perangkat keras (Hardware)
dan perencanaan perangkat lunak (Software).

3.1 Perancangan Perangkat Keras ( Hardware )

Pembuatan sistem kontrol peralatan listrik dan korden dengan memanfaatkan
Remote SONY ini hanya dalam bentuk simulasi, dengan perencanaan dan prinsip
kerja yang sesuai dengan peralatan yang sebenarnya.

Otomatisasi yang diterapkan dalam perencanaan alat ini yaitu merubah sistem
yang masih manual. Komponen utama dari perangkat ini adalah Mikrokontroler
AT89S52 yang berfungsi sebagai unit pengendali otomatisasi pada pengontrolan
peralatan listrik dan korden pada rumah tangga. Berikut adalah blok sistem

kontrol peralatan listrik dan korden pada rumah tangga
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3.1.1 Blok Diagram Keseluruhan Sistem

Remote Control

SONY RM827 :

Infrared
Received

I

EEPROM |—p»

AT89S52

Korden

Driver Relay Lampu
Lampu K.Tidur P
Driver Relay Lampu
Lampu Meja P
Driver Relay
Lampu R.Tamu Lampu
Driver Relay
Kipas Angin Lampu
Driver Relay Lampu
Tape SONY
Driver Relay
Lemari Es Lampu
Driver Relay
Korden
MOTOR
DC
Driver Relay




Fungsi masing - masing diagram blok :

Remote kontrol Sony RM827T

Menghasilkan kode — kode data biner untuk dikirim ke rangkaian receiver.
Kode yang dikirimkan berupa data biner 12 bit yang terdiri dari 7 bit pertama
berupa data comand dan 5 bit selanjutnya data addres. Nilai data yang
dikirimkan dari masing — masing tombol sudah ditentukan oleh produsen
pembuatnya.

Infrared Receiver

Berfungsi untuk menangkap dan mendeteksi sinar Inframerah yang
dikirimkan oleh remote untuk selanjutnya data-data dari remote dikirimkan
kemikrokontroller AT 89S52

Mikrokontroler AT89S52

Mikrokontroler yang digunakan disini memiliki fungsi menterjemahkan data
dari remote dan hanya mengambil 7 bit pertama yaitu sebagai bit data.
Sedangkan 5 bit berikutnya tidak diambil karena hanya data address.
EEPROM

Berfungsi menyimpan isi data pada saat kondisi terakhir bahkan saat listrik
sudah dimatikan dan isinya bisa dihapus melalui perintah elektris

Driver Relay

Berfungsi sebagai pengendali setelah mendapatkan instruksi dari
mikrokontroler untuk mengaktifkan dan menonaktifkan lampu

Driver Relay Korden

Berfungsi sebagai pengendali setelah mendapatkan instruksi dari
mikrokontroler untuk membuka atau menutup kerden
Lampu

Befungsi sebagai indikator untuk mengetahui apakah alat listrik on atau off
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3.1.2 Prinsip Kerja Alat

Saat tombol 7emote ditekan, remote mengirimkan sinyal yang berupa data
biner 12 bit ke rangkaian receiver, kemudian rangkaian receiver menangkap dan
mendeteksi sinar inframerah yang dikirimkan oleh remote dan dikirimkan ke
mikrokontroller AT89S52, selanjutnya mikrokontroller menterjemahkan data dari
remote dan hanya mengambil 7 bit pertama sebagai bit data sedangkan bit
berikutnya tidak diambil karena hanya data address, mikrokontroler memberi
perintah pada driver relay untuk mengaktifkan relay sesuai dengan tombol yang
ditekan dan relay akan mengaktifkan peralatan listrik tersebut dengan indikator
lampu, tetapi driver relay padakorden berfungsi untuk mengaktifkan Motor DC

guna membuka dan menutup korden tersebut.
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3.1.3 Penentuan Fungsi Tombol Remote Sony RM-827T

Nilai dari data biner yang dikirimkan oleh Remote Sony RM-827T sudah
ditentukan besarnya oleh produsen Sony. Panjang header dan data command dari
setiap pr(;duk remote Sony mempunyai nilai yang sama, hanya nilai data address
yang berbeda dari setiap jenis remote yang disesuaikan dengan device
pendukungnya. Dalam perancangan ini, remote dgunakan untuk mengontrol 6

aplikasi,yaitu :

1. Lampu
2. Tape
3. Kipas Angin

4. Lemari Es
5. Korden

Untuk menentukan aplikasi yang diinginkan dapat dipilih melalui option-option
yang terdapat pada perangkat lunak. Data yang dikirimkan ke driver pada
semua aplikasi adalah dari data asli remote. tombol - tombol dari remote yang

digunakan,ditunjukkan dalam tabel-tabel dibawah ini :
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Tabel 3.1 Tombol remote yang dapat digunakan untuk mengontrol Aplikasi

Nama tombol Data Remote Control FUNGSI
(heksadesimal)
MUTE 14 OFF Semua Lampu
POWER 54 ON Semua Lampu
DISPLAY 2E -
1 0 ON/OFF Lampu K.Tidur
2 40 ON/OFF Lampu Meja
3 20 ON/OFF Lar‘npu R.Tamu
4 60 ON kipas Angin
5 10 OFF Kipas Angin
6 50 ON Tape
7 30 OFF Tape
8 70 ON Lemari Es
9 8 OFF Lemari Es
1- 30 ON Korden
0 48 -
2+ 58 OFF korden
SLEEP 36 _
+ 17 _
- 57 _
a/b 74
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SELECT IF -
PIC MODE 34 -
V+ 24 _
— - -
TV/VIDEO 52 ~
PROG + 4 _
PROG - 44 _

3.1.4 Rangkaian Sensor IRM - 8510

IR RX Ssignal
Gnd

{ r1a >

5V
AN
Vee ——;——J
3
B

Gambar 3.3 Perencanaan Rangkaian Modul Sensor IRM-8510

Pada aplikasi ini menggunakan sensor IRM- 8510 adalah modul yang
berisi rangkaian penerima sinar inframerah yang bekerja pada frekwensi 40 Khz
didalam sensor IRM 8510 terdapat fotodioda, AGC (Avtive Gain Control),
bandpass, demodulator, dan control circuit. Fotodioda digunakan sebagai
detektor inframerah, kemudian sinyal keluaran tersebut dikuatkan dan dikontrol
oleh AGC agar sinyal keluaran tetap konstan. Setelah dikuatkan, sinyal keluaran
dihubungkan ke bandpas Filter yang berfungsi untuk meloloskan frekwensi

sinyal 40 Khz dari pemancar Inframerah. Rangkaian demodulator digunakan
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unfuk memisahkan sinyal data dari pemancar Inframerah. Sehingga keluaran dari
IRM 8510 bisa langsung ke mikrokontroller.

. Port 1.4 sebagai inputan ke mikrokontroler AT89S52. pada sensor tersebut
kaki no 1 berfungsi sebagai tegangan dari RX, pada kaki no 2 berfungsi menerima
inputan sinyal dari remote kemudian pada kaki no 3 berfungsi sebagai ground .

3.1.5 Minimum system AT8952

Pada rangkaian kontrol ini komponen utamanya menggunakan
mikrokontroler AT89S52. Sebagai tempat pengolahan data dan pengontrolan
alat, pin-pin AT89S52 dihubungkan pada rangkaian pendukung membentuk

suatu minimum sistem seperti ditunjukkan dalam Gambar

Dnves Motor

>—2— P10 vee |—20
2 P
21 piz POO |—22—
4 38
(———5— P13 PO1 e
g >— pla P2 37
= PIS PO3 %
— J 2—1 P16 Po4 e
FEpaoa L P17 Pos 2=
CTFIN S50 e ° PO | —=5
RESET PO7
N 19— rxD Eavp |—31
N 3 TXD ALESF 22
N 2 NTO PSEN
3 INT1
o~ 3 To P27 28
™ 5 i P26 27
e 1 IL. 2
s . wE p2s |22
RS P24 e
18 P23 P
15— x2 P22 Z
X1 P21 <
P20
20__. GNp
LT
A\ = ATS9S22
w.mi =[] 12 pe
] o= :!:
10k - 33pF| 33pF
< N
L -

Gambar Perancangan Minimum Sistem AT89S52



Pin-pin mikrokontroler yang digunakan yaitu:

P1.0-P1.1 sebagai jalur data yang dihubungkan ke driver motor

P1.2 — P1.3 sebagai jalur data yang dihubungkan ke EEPROM.

P1.4 digunakan sebagai input dari sensor IRM 8510

RXD - T1 digunakan sebagai jalur data yang dihubungkan ke driver

Sl ol A

lampu
5. VCC dihubungkan dengan tegangan sebesar +5V
6. GND dihubungkan ke ground catu daya.
7. Reset digunakan untuk mereset program kontrol MCU, dimana MCU

memiliki masukan aktif Aigh.

3.1.6 Rangkaian clock

Kecepatan proses pengolahan data pada mikrokontroler ditentukan oleh clock
(pewaktu) yang dikendalikan oleh mikrokontroller tersebut. Pada mikrokontroller
AT89S52 terdapat internal clock generator yang berfungsi sebagai sumber clock,
tapi masih memerlukan rangkaian tambahan untuk membangkitkan clock yang
diinginkan.

Rangkaian tambahan ini terdiri atas 2 buah kapasitor dan sebuah kristal yang
terangkai sedemikian rupa dan kemudian dihubungkan dengan port yang khusus
tersedia pada mikrokontroler.

Dalam perancangan rangkaian ini menggunakan :

e 2 Kapasitor 33 pF. Penentuan besarnya kapasitansi disesuaikan dengan

spesifikasi pada data sheet.

e Kiristal 12 MHz
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Dengan demikian perhitungannya dapat dilihat sebagai berikut :

f=12MHz

1
T=—
f

=1
12x10

karena 1 siklus mesin = 12T maka

1

2x10°

1 siklus mesin =12 x = 0,999 us

Adapun gambar rangkaian clock sebagai berikut :

18
Y
L—zﬂ—cm)
T ATHSS
”'iDl-' 12MHz
33pk| 33pk
nE

——

Gambar 3.2 Rangkaian Clock
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3.1.7 Rangkaian Reset
Reset pada mikrokontroler merupakan masukan aktif high ‘1’ pulsa transisi
dari rendah ‘0’ ketinggi akan me-reset mikrokontroler menuju alamat 0G00H. Pin

reset dihubungkan dengan rangkaian power-on reset seperti pada gambar 3-3:

SV
AN

10u¥ —

__ RESET)

Gambar 3.3 Rangkaian Reset

Rangkaian reset bertujuan agar mikrokontroler dapat menjalankan proses dari
awal. Rangkaian reser untuk mikrokontroler dirancang agar mempunyai
kemampuan power on reset, yaitu reset yang terjadi pada saat sistem dinyalakan
untuk pertama kalinya. Reset juga bisa dilakukan secara manual dengan menekan
tombol reset yang berupa switch push button.

Rangkaian reset terbentuk oleh komponen resistor dan kapasitor yang sudah
baku (ditetapkan oleh perusahaan pembuat IC AT89S52). Nilai resistor yang
dipakai adalah 10KQ dan kapasitor 10uF. Karena kristal yang digunakan
mempunyai frekuensi sebesar 12 MHz, maka satu periode membutuhkan waktu

sebesar :

47



1 1
Ffen,  12MHz

T $=8333x10"

Sehingga waktu minimal logika yang dibutuhkan untuk' me-reset
mikrokontroller adalah :

Reset (minimal) = T x periode yang dibutuhkan

=8333x 107 x 12=1,999 ps

Jadi mikrokontroller membutuhkan waktu minimal 1,999 ps untuk me-reser.
Waktu inilah yang dijadikan pedoman untuk menctukan niiai R dan C. Dengan
menetukan nilai R = 10 kQ dan C = 10 pF, maka :

T =0.357 R.C =0,357 x 10000 Q x 10.10™° = 35,7 ms

Jadi dengan nilai komponen R = 10 kQ dan C = 10 uF dapat memcenuhi
syarat minimal untuk waktu yang dibutukan mikrokontroler

3.1.8 Rangkain Driver lampu

200 Ohm

e
Al Lzol‘ 380 Ohm i

: N ;‘:h."v:x*.-’.:-mn-::ier
R

|

Gambar 3.4 Rangkaian Driver lampu
Untuk rangkaian driver lampu digunakan transistor sebagai pengendali nyala,
Prinsip kerja pada rangkaian diatas terlctak pada inpuf yang diberikan pad basis
transistor pertama. jika basis transisitor pertama mendapatkan logic low ( Veb 1

= 0.7 volt ) sampai transistor pertama dalam keadaan saturasi maka arus
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mengalir menuju basis transistor kcdua untuk mengaktifkan transistor kcdua
(Vbe2= 0,7 Volt). pada keadaan ini kedua transistor dalam keadaan saturasi yang
menyebabkan relay aktif.

transistor 9012 dapat dipicu tegangan 5 volt dan arus maksimum scbesar 80
mA. Transistor ini mampu menghidupkan dan mematikan relay yang hanya
memiliki tegangan maksimal 12 volt dengan resistansi kumparan sebesar 1500
dapat dikctahui arus rclay scbesar :

_ Vee
2 RI

_12v
150Q

— 0,08 Ampere ~ 80 mA
Dengan menggunakan transistor 9013 yang mempunyai nilai hgg = 64, Vpe = 0,7 V

maka dapat dihitung arus Ig, dan Ry, yang dipcrlukan

=125 mA

_ Vin —Vbe

Ra2
8 Ib

_s¥-0v
1,25m4

=344 Q
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Karena nilai resistansi diatas tidak ada dipasaran maka diambil nilai rcsistansi yang
mendekati nilai 344 Q yaitu 350 Q. Sedangkan untuk mencari RB1 pada transistor
PNP 9012 adalah sebagai berikut :
Dikctahui : hpg 9012 =40
Vbe=0,7V
Ici —Isz — 0,8 mA
Maka I dan Rg; dapat dihitung :

lpy = ﬁ:]_
Bl er

_ 80mA
40

—0,02mA

—204Q

Karcna nilai resistansi diatas tidak ada dipasaran maka diambil nilai resistansi yang
mendekati nilai 204 yaitu 200 Q
Cara Kkerja rangkaian diatas adalah sebagai berikut :
1. Apabila kaki no ! mcndapatkan kondisi 1 maka pada kaki no 1 akan mcnjadi
kondisi 0 akibatnya lampu no 1 akan menyala.
2. Apabila kaki no 1 mendapatkan kondisi 0 maka pada kaki no 1 akan menjadi

kondisi 1 akibatnya lampu no 1 akan mati
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3.1.9 Rangkain Driver Korden

1745074

12V .

Cucrert Scnaing A
Chatgna. |
Chagne 2
Supply Vnltepr Vs
n— Trgnat |
-:——J-I— Enable A
g
v)

Lognat 2
OCND
10 Luge Bugdy ¥ ldluge Vs
= hagut 3
1 1 Enuu,\‘s B
5] pul
%) Omp'uc::

1 | > Curree: Senaing B
iL.29%

MOTOR

Gambar 3.5 Driver Motor
» Apabila pada driver motor mendapatkan inputan dari P1.0 dan P1.1 berupa
logic 0 maka outputan dari driver tersebut sama dengan inputan yaitu 0 dan
kondisi tersebut motor tidak akan bergerak.
> Apabila pada driver motor mendapatkan inputan dari P1.0 berupa logic 0
dan dari P1.1 berupa logic 1 maka outputan dari driver tersebut berupa logic

1 dan ada tegangan yang masuk sehingga kondisi motor tersebut bergerak

membuka Korden.
> Apabila pada driver motor mendapatkan inputan dari P1.0 berupa logic 1
dan dari P1.1 berupa logic 0 maka outputan dari driver tersebut berupa logic

1 dan ada tegangan yang masuk kondisi motor tersebut bergerak menutup

Korden.
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> Apabila pada driver motor mendapatkan inputan dari P1.0 berupa logic 1
dan dari P1.1 berupa logic 1 maka outputan dari driver tersebut berupa logic
0 dan tidak ada tegangan yang masuk kondisi motor tersebut tidak akan
bergerak .
3.1.10 Minimum Sistem AT24C16
Pada perancangan sistem ini digunakan Electrically Erasable Programmable
Read Only Memory (EEPROM) AT24C16 sebagai memory tambahan, disini
EEPROM berfungsi sebagai penyimpanan sementara data pada kondisi terakhir
sehingga misalkan terdapat listrik padam maka EEPROM ini menyimpan data
sehingga pada waktu Listrik menyala maka kondisi terakir tersebut akan tetap

seperti sebelum listrik menyala.

ATHC16

PLIEPLS
Gambar 3.6 Rangkaian AT24C16

> Pin 1 — Pin 8 (A0 - SDA) yaitu sebagai alamat data yang dihubungkan ke
output dari port 1.2 dan port 1.3 pada mikrokontroler.
3.2 Perancangan Perangkat Lunak
Perancangan perangkat lunak (soffware) yang digunakan dalam perencanaan

dan pembuatan alat akan dipaparkan dalam flowchart sistem secara keseluruhan..
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Diagram alir atau Flowchart program secara keseluruhan seperti pada gambar

3.7:

3.2.1 Flowchart Program Utama

START

Inisialisasi

Terminated?

<¢—Tidak

Ya
v

1[ Gerakan Relay l

‘_.____j,.._.__,_f

Gambar 3.7 Gambar Flowchart Program Utama
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3.2.2 Flowchart Aplikasi

Buka Relay

——{ onuwrukmowR —

4#{ OFF LAMPU K.TIDUR }-—»

Buka Relay

—— onuwrumeis |

el

;} OFF LAMPU MEJA |-——>

Buka Relay

l—’[ ON LAMPU R. TAMU l———-—b

N

:l OFF LAMPU R TAMU I‘————}

Buka Relay

ON KIPAS IN

Tutup Relay

,————-)[ OFF KIPAS ANGIN l-—-—‘)

ON TAPE

| ——

OFF TAPE

S ——

Buka Relay

H ON LEMARI ES ‘——-—)

Tutup Relay H OFF LEMARI ES

l——»

Buka Reiay |—>| KORDEN MEMBUKA I————>
N > BERHENTI —
Buka Relay I-———)[ KORDEN MENUTUP l-——>
N > BERHENTI ———

Gambar 3.8 Gambar Flowchart Aplikasi



BAB IV

PENGUJIAN DAN HASIL ANALISA

Pengujian dilakukan untuk mengetahui sejauh mana peralatan dapat
bekeﬁa sesuai dengan perencanaan. Langkah pengujian dilakukan melalui 2
tahap, yakni pengujian pada setiap blok dan pengujian pada sistem
keseluruhan. Tahap pertama dimaksudkan untuk mengetahui sejauh mana
blok-blok rangkaian dapat berjalan, sedangkan tahap kedua dilakukan setelah

diperoleh kepastian bahwa tiap blok rangkaian telah berjalan sesuai rencana.

4.1. Pengujian Remote Sony RM - 827S
4.1.1. Tujuan
Untuk mengetahui nilai Data dari Remote Sony RM-827T dan
bentuk Sinyal yang dihasilkan.
4.1.2. Peralatan yang digunakan
1. Remote Sony RM-827T.
2. Osciloskop
3. Fotodioda
4. Rangkaian Op-Amp(LM741)

5. Catudaya 5V.
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Remote SONY
RM-827S

-

IRM-8510

Mikrokontroler

OSCILOSCOP

Gambar 4.1 Rangkain pengujian remote Sony RM-827S

4.1.3. Langkah Pengujian

1. Merangkai rangkaian pengujian seperti pada gambar 4.1

2. Memberikan Catu Daya sebesar 5V

3. Memberikan Sinyal Masukan melalui Remoie Sony Rm-827T dan

mengatur nilai R4 untuk mendapatkan sinyal yang kuat

4. Mengambil gambar dari Osciloskop untuk setiap hasil pengujian

tombol remote Sony RM-827T
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4.1.4 Hasil Pengujian
1. Tombol = POWER 2. Tombol = MUTE

Data  =1010100 10000 Data  =0010100 10000

T : 1 = T
¢ L T .:.-:; T L T -..;»'.-_.--.-.i.--u:».*—‘-..-’-.ﬂ::---'- ; e T E: 4-..,5,-;,.;4.,,4—1,-L% Y= [} e (TOEE
e A
| ‘H 'IJ%:M !}.I | L B ELL
*************** 2 S R e Sl SRR B I R R
‘} ‘ !‘] [ L] ! + ‘ W | il L
L L ___j.._.. . ...‘.,‘, 1-b-4- - +:: -...|‘...:. TR

T/Div= 1ms T/Div = 1ms
V/Div= 5V V/Div =5V
Gambar 4.2 Hasil pengujian tombol Gambar 4.3 Hasil pengujian tombol

POWER MUTE

3.Tombol = DISPLAY 4. Tombol = 1

Il

Data =0101110 10000 Data 0000000 10000

P

5 ]
'
v

FH

|

PR

T/Div=1ms T/Div = 1ms
V/Div= 5V V/Div =5V

Gambear 4.4 Hasil pengujian tombol Gambar 4.5 Hasil pengujian tombol
DISPLAY 1
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Gambar 4.6 Hasil pengujian tombol 2
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9. Tombol =6 10. Tombol =7

Data  =1010000 10000 Data = (0110000 10000
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Gambar 4.11 Hasil pengujian tombol 6  Gambar 4.12 Hasil pengujian tombol 7
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Gambar 4.14 Hasil pengujian tombol 8 = Gambar 4.15 Hasil pengujian tombol 9
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13.Tombol = 1- 14. Tombol =0

Data  =00110000 10000 Data  =1001000 10000

e e

T et

S TRRRV NS

.............

s S S —
] — o

A

b

T/Div = 1ms T/Div = Ims

V/Div = 5V V/Div =5V

Gambar 4.16 Hasil pengujian tombol 1-  Gambar 4.17 Hasil pengujian tombol 0
15.Tombol =2- 16. Tombol = SLEEP
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17.Tombol = +

Data =0010111 10000
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Gambar 4.2 Hasil pengujian tombol A/B
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18 . Tombol =-

=1010111 10000

Data

T/Div = 1ms
V/Div =5V
Gambar 4.21 Hasil pengujian tombol -

20. Tombol = SELECT
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21.Tombol = PIC MODE 22. Tombol = VOL +

Data  =0110100 10000 Data  =0100100 10000
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25.Tombol =TV/VIDEO 26. Tombol =PROG -

Data  =1010010 10000 Data  =1000100 10000
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T/Div = 1ms T/Div = lms

V/Div = 5V V/Div= 5V

Gambar 4.2 Hasil pengujian tombol Gambar 4.3 Hasil pengujian tombol
TV/VIDEO PROG -

Dari gambar hasil pengujian diatas maka dapat diperoleh perhitungan sebagai
berikut :
Untuk data :

T/Div : Ims

Skala tinggi gelombang : 5V

T = Skala gelombang x T/Div
=5x Ilms=5ms
Dari hasil perhitungan diatas maka dapat diambil kesimpulan bahwa

hasil perhitungan waktu pulsa adalah sama dengan data yang sebenarnya
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Tabel 4-1 Hasil perbandingan pengujian data asli Remote Sony RM-8278

TOMBOL COMMAND ADDRESS
Isb....msb Data asli Lsb....msb Data asli
Biner Heksa Biner Desimal
MUTE 0010100 14 10000 1
POWER 1010100 54 10000 1
DISPLAY 0101110 2E 10000 1
1 0000000 0 10000 1
2 1000000 40 10000 i
3 0100000 20 10000 |
4 1100000 60 10000 1
5 0010000 10 10000 1
6 1010000 50 10000 1
7 0110000 30 10000 ]
8 1110000 70 10000 1
9 0001000 8 16000 1
1- 0011000 30 10000 1
0 1001000 48 10000 1
2- 1011000 58 10000 1
SLEEP 0110110 36 10060 1
+ 0010111 17 10000 1
- 1010111 57 10000 1
A/B 1110100 74 10000 1
SELECT 0011111 IF 10000 1




PIC MODE 0110100 34 10000 1
VOL + 0100100 % 10000 i
VOL - 1100100 64 10000 1

TV/VIDEO 1010010 52 10000 i
PROG + 0000100 2 10000 i
PROG - 1000100 7 10000 1

4.2 Pengukuran Lampu
4.2.1 Tujuan
Untuk mengetahui apakah rangkaian driver lampu dapat bekerja
dengan baik sesuai perencanaan.
4.2.2 Peralatan yang digunakan
1. Rangkaian Driver Lampu.
2. Digital Multimeter.
3. CatuDayaS5S V.

Langkah Pengukuran

Driver Lampu MULTIMETER

Gambar 4.3.3 Pengukuran Driver Lampu
1. Menghubungkan multimeter
2. Menjalankan alat dan menunggu sampai lampu nyala.
3. Mengamati dan mencatat hasil pengukuran pada multimeter pada

waktu, lampu mati maupun nyala.
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Tabel 4-24 Hasil pengukuran tegangan pada Lampu

KONDISI BESAR V
Lampu mati oV
Lampu Nyala 202V

Gambar 4.3.8 Tampilan Lampu Pada Saat Kondisi Hidup
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Dari data hasil pengukuran diatas terdapat selisih nilai dari perhitungan
yang sebenarnya, sehingga dicari nilai kesalahan dari rangkaian tersebut

sebagai berikut

|Perhitungan - Pengukw'anl

Tabel : Nilai Rugi= | x 100%

Perhitungan |

_ 220V —-20,2V «100%
220V

=Y 100%
20V

=0,98%

4.3 Pengukuran Moetor DC
43.1 Tujuan
Untuk mengetahui apakah rangkaian driver Motor DC dapat bekerja
denga.n baik sesuai perencanaan.
4.3.2 Peralatan yang digunakan
1.Rangkaian Driver Lampu.
2.Digital Multimeter.
3.Catu Daya 5 V.

Driver Motor :> Motor DC :> Multimeter

Gambar 4.3.8 Pengukuran driver motor DC
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1. Menghubungkan multimeter (skala pada DC ) seperti pada gambar
438

2. Menjalankan alat dan menunggu sampai motor DC berputar
Mengamati dan mencatat hasil pengukuran pada multimeter saat

motor DC berputar maupun diam.

4.5.4 Hasil Pengukuran

Tabel 4-2.6 Hasil pengukuran Tegangan pada Motor DC

KONDISI BESAR V
Motor mati ov
Motor jalan 10.17V

Gambar 4.3.9 Pengujian Motor Pada Saat Kondisi Mati
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Gambar 4.3.10 Pengujian Motor Pada Saat Kondisi Hidup

Dari data hasil pengukuran diatas terdapat selisih nilai dari perhitungan
yang sebenarnya, sehingga dicari nilai kesalahan dari rangkaian tersebut

sebagai berikut

3 iPerhirungan = Pengukuran|

Nilai rugi = | x 100%

Perhitungan

x100%

10,25V -10.17V
10,25V

0.08V
10,25V

x 100%

=0,78%
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4.2.3 Hasil pengukuran

Tabel 4-3 Hasil pengukuran tegangan pada relay driver Lampu

KONDISI BESAR V
Lampu mati ov
Lampu Nyala 122V

W ez

Gambar 4.3.6Tampilan Lampu Pada Saat Kondisi Mati

E? PN T

Gambar 4.3.7 Tampilan Lampu Pada Saat Kondisi Hidup
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Tabel 4-24 Hasil pengukuran tegangan pada Lampu

KONDISI BESAR V
Lampu mati ov
Lampu Nyala 202V

Gambar 4.3.8 Tampilan Lampu Pada Saat Kondisi Mati

Gambar 4.3.8 Tampilan Lampu Pada Saat Kondisi Hidup
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Dari data hasil pengukuran diatas terdapat selisih nilai dari perhitungan
yang sebenarnya, sehingga dicari nilai kesalahan dari rangkaian tersebut

sebagai berikut

IPerhitungan - Pengukuranl

Tabel : Nilai Rugi= x 100%
? var Bt I Perhitungan | °

_ [20v-2027
220

=Y 100%

220V

=0,98%

4.3 Pengukuran Motor DC
43.1 Tujuan
Untuk mengetahui apakah rangkaian driver Motor DC dapat bekerja
dengan baik sesuai perencanaan.
4.3.2 Peralatan yang digunakan
1.Rangkaian Driver Lampu.
2.Digital Multimeter.
3.Catu Daya 5 V.

Driver Motor :_J) Motor DC :> Multimeter

Gambar 4.3.8 Pengukuran driver motor DC
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Langkah Pengujian

1. Menghubungkan multimeter (skala pada DC ) seperti pada gambar
438

2. Menjalankan alat dan menunggu sampai motor DC berputar

3. Mengamati dan mencatat hasil pengukuran pada multimeter saat
motor DC berputar maupun diam.

4.5.4 Hasil Pengukuran

Tabel 4-2.6 Hasil pengukuran Tegangan pada Motor DC

KONDISI BESARYV
Motor mati ov
Motor jalan 10.17V

Gambar 4.3.9 Pengujian Motor Pada Saat Kondisi Mati
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Gambar 4.3.10 Pengujian Motor Pada Saat Kondisi Hidup

Dari data hasil pengukuran diatas terdapat selisih nilai dari perhitungan
yang sebenarnya, sehingga dicari nilai kesalahan dari rangkaian tersebut
sebagai berikut

_ lPerhitungan - Pengukuranl

Nilai rugi = - x 100%
[ Perhitungan {

_ [10,25V -10.17V «100%
10,25V

0.08V
10,25V

x100%

=0,78%
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4.4 Pengukuran secara keseluruhan

Remote

s

IRM 8510 ED M IKROKONTROLER :> RELAY

LAMPU

4.4.1 Peralatan yang digunakan
1. Remote Sony RM — 827T
2. Seluruh Rangkain dari alat. Terdiri dari rangkaian sensor IRM ,
Rangkaian mikrokontroler, rangkaian Driver lampu, Rangkaian
Driver Motor DC
3. CatuDaya5 V.
4.
4.4.2 Langkah pengujian
1. Merangkai seluruh rangkaian sesuai dengan perencanaan
2. Memberikan catu daya 5 V pada rangkaian
3. Memberikan sinyal masukan pada sensor dengan remote.
Pengujian alat keseluruhan :

Gambar 4.3.11 Tampilan Alat saat semua Lampu menyala
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Gambar 4.3.13 Tampilan Alat Pada Saat tombol 2 ditekan dan lampu 2 nyala
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Gambar 4.3.14 Tampilan Alat Pada Saat tombol 3 ditekan dan lampu 3 nyala

Gambar 4.3.15 Tampilan Alat Pada Saat tombol 4 ditekan dan lampu 4 nyala

73



elevn £ ugrms! asb aeduib € lodmor 1567 sba't wslA noliqmsT RL.LE 1edmeu

sleza & ugrost asb aedsiib + lodmot 1062 sbe'l 1elA asligros | 20LLE iedmed

[9¢]
-



Gambar 4.3.16 Tampilan Alat Pada Saat tombol 5 ditekan dan lampu 4 mati

Gambar 4.3.17 Tampilan Alat Pada Saat tombol 6 ditekan dan lampu 5 nyala
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b

Gambar 4.3.18 Tampilan Alat Pada Saat tombol 7 ditekan dan lampu 5 mati
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Gambar 4.3.20 Tampilan Alat Pada Saat tombol 9 ditekan dan lampu 6 mati

Gambar 4.3.21 Tampilan Alat Pada Saat tombol 2- ditekan dan Korden

membuka
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Gambar 4.3.22 Tampilan Alat Pada Saat tombol 2- ditekan dan Korden

menutup

Keterangan untuk masing-masing lampu :

1.
2.

lampu no 1 adalah simulasi untuk lampu kamar tidur
lampu no 2 adalah simulasi untuk lampu meja

lampu no 3 adalah simulasi untuk lampu Ruang Tamu
lampu no 4 adalah simulasi untuk Kipas Angin

lampu no 5 adalah simulasi untuk Tape

lampu no 6 adalah simulasi untuk lemari Es

Motor DC adalah simulasi untuk Korden

7



Tabel.4 Pengujian kepekaan pada remote Sony RM827T

Jarak Lampu | ‘Lampu | Lampu | Lampu | Lampu | Lampu | Korden | Korden
Meter 1 2 3 4 5 6
1 ON ON ON ON ON ON ON ON
2 ON ON ON ON ON ON ON ON
3 ON ON ON ON ON ON ON ON
4 ON ON ON ON ON ON ON ON
5 ON ON ON ON ON ON OFF OFF
6 ON ON ON ON ON ON OFF OFF
7 ON ON ON ON ON ON OFF OFF
8 ON ON ON ON ON ON OFF OFF
9 OFF OFF OFF OFF OFF OFF OFF OFF
10 OFF OFF OFF OFF OFF OFF OFF OFF




BABYV
PENUTUP

5.1.Kesimpulan
Dari pembuatan “Alat pengontrol peralatan listrik dan korden” ini maka
dapat diambil kesimpulan sebagai berikut:

1) Besar tegangan keseluruhan pada saat semua driver lampu menyala yaitu
12,2Vdan pada waktu lampu mati sebesar 0V, sedangkan tegangan untuk
driver Motor saat motor bergerak sebesar 10,17V dan pada saat motor diam
atau tidak ada tegangan sebesar OV.

2) Pada pengukuran saat remote ditekan keluaran dari sensor adalah data yang

diwakili oleh pulsa dimana T/Div nya =1 ms dan V/divnya=5V
3) Dari semua pengujian dan pengukuran didapatkan error untuk tegangan pada

driver relay sebesar 0,98% sedangkan untuk driver motor sebesar 0,78 %

5.2 Saran
1. Penggunaan remote sebaiknya bukan menggunakan remote merk
Sony saja tetapi dicoba dengan menggunakan remote Televisi

selain Sony

2. Agar dapat digunakan pada beban yang lebih besar disarankan
untuk mengganti Relay dan dioda pada detektor arus yang mampu

mengalirkan arus yang lebih besar.
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romote type RM-827T TRINITRON .

e e

org 00h

Mtr0 Bit P1.0

Mirl Bit PL.1

ISCL Bit Pl.2 ; 12C ciock
iSDA Bit P1.3 ; 12C data
IRRX it P1.4 ; infrared receiver
Rest Bit P2.6 ; RS LCD
Enbl Bit P2.7 ; E LCD
R1ly0 Bit P3.0

R1yl Biv P31

Rly2 BRit P3.2

Rly3 Bit P3.3

Rly4d Bit P3.4

R1yS3 Bit P3.3

Dtrm Equ 30h

btr0 Egu 31h

Dtrl Equ 32Zh

Dtr2 Equ 33h
Dtr3 Equ 34h

Dtrd Fepa 350
Dtrd Equ 36h
Dtré Equ 37h
Dtx7 Equ 38h

Dip0 Equ 40h
Dlpl Equ 41h
Dlp2 Egqu 42h
Dlp3 Equ 43h
Dlp4 Equ 44h
D1p5 Equ 45h

Dimp Equ 50h
Char Equ 51h
DlyO Equ 52h

- g

Dlyl Equ 53h
Dly2 Equ 54h

init: lcall led_in
) lcall  tmr_in
lcall rd_memnm

lcall drvhdw

1imp action

r’

mulai: mov DPTR, #nama
lcall linel
mov Char,#16
icall tulis
nov DPTR, #nim
lcall line2
mov Char,#16

lcall tulis
lcall delay?2

mov DPTR, #jur
lcall linel

mov Char, #16
lcall tulis

Hnov DPTR, #univ
lcall line2

nov Char, #16

lcall tulis
lcall delay2

-



action:

actn0i:

’

actn0z:

actn3:

actn04:

actn05:

~e

actnlo6:

actn07:

actn(8:

actn09:

-

actnlo:

lcall
mov
lcall
mov
lcall
oV
icall
mov

lcall

mov
lcall

cine
inb
clr
mov
Limp
jb
setb
mov

1jmp

cjne
jnb
clr
mov
1limp
ib
setb
mov
1imp

cjne
jnb
clr
mov
1jmp
jb
sath
mov
ljmp.

cine
Jnb
clr
mov
1 jmp
jb
setb
mov
13mp

cjne
jnb
clr
mov
limp
jb
setb
mov
1jmp

cjne
jnb
clr
mov

lcdelr
DPTR, #tpdt rm
linel

Chax, #16
tulis

DPTR, #angka
bc_rmt

PO, #06Dh
w_insg

A, RO

nilai

RO, 000, actnl?2
RlyC,actn(i
R1y0

DlpO0, #1

acktnls

Rly0, actn02
R1lyO

D1p0, #0

actnlé

RO, #001, actnl4
Rlyl,actnl2
Rlyi

Dlpil, #1

actnlé
Rlyl,actn4
Riyl

Dlpl, #0

actnlsé

RO, #002, actn06
Rly2,actn05
Rly2

Dlp2, %2

actnlo
Rly2,actn06
Riy2

Dlp2, #0

actnlé

RO, #003,actnis
Rly3,actn07
Rly3

Dlp3, #1

actnlé

Rly3, actn08
Rly3

Dlp3, #0

actnlé

RO, $004,actnll
Rly4,actnd9
Rly4

Dlp4, #1

actnleé
Rly4,actnl0
Rly4

Dlp4, #0

actnls

RO, #005,actni2
Rly5,actnll
R1ly5

D1p5, #1



actnll:s

actnl2:

actnl4:

actnlé6:

’

drvhdw:
drhdC0:
érthl:
drhd02:
érthB:
drhd04:
érthJ:
drhd06:
érhd07:
drhd08:
érthB:
drhdilf:

drhdl1l:

bec_rmt:

1jmp
ib
setb
mov

1imp

cjne
clr
setb
lcall
setb
setb
limp

cjne
setb
clr
lcall
setb
setb

iimp

lcall
lcall
mov
1jmp

Mov

cine
setb
cjne

clr

mov
cine
setb
cjne
clr

mov
cjne
setb
cjine
clr

mov
cjne
setb
cine
clr
mov
cine
setb
cjne
clr

mov
cjne
setb
cjne
clr

ret

lcall

actnlé
RLyS, actnl2
Rly5

D1p5, #0
actnld

RO, #0612, acLnld
Mtx0

Mtrl

delay?2

MtrO

Mtrl

actni6

RO, #013, actnlé
Mtro

Mtrl

delay?

Mtr0

Mtrl

actnié

delayl
WTr menm
SE, $07h
action

A, Dipl

A, #0,drhd00
R1ly0

R, #1,drhd0l

Rly0

A,Dlpl

A, #0,drhd0?2
Rlyl
A,#1,drhd03
Rlyl

B, Dlp2

A, #0,drhd04
Rly2’

A, #1,drhd05
Rly2

A,Dlp3

B, #0,drhd06
Rly3

A, #1,drhd07
Rly2

A,Dlp4

A, #0,drhd08
Rliy4d

A, #1,drhd09
Rly4

A, Dlp5

A, #0,drhd10
Riy5

A, ¥l,drhdll
R1ly5

bestrm

’

baca start remote



lcall bcbtrm

mov Dtr0, A P
lcall bcbtrm P
mov Dtrl,A ;o
lcall bcbtrm |
MOV Dtr2, A HE
lcall bcbtrm ;o
mov Dtxr3,A P
lcall bebtrm ; | baca hit ramctse
mov Dtr4,A |
lcall becbtrm A
mov Dtr5,A A
Tcatl habtrm HE
mov Dtré6,A HE
lcall bcbtrm Y
mov Dtr7, #0 ;o
lcall pebt rim i/
mov RO, #0 i\
mov A,DEtx0 il
lcall ckbtrm P
mov A, RO P
RRC A i
mow RO, A !
mov A,Dtrl ;o
lcall ckbtrm P
mov A, RO H
RiRC A ;o
mov RO, A o
mov A,Dtr2 ;o
lcall ckbtrm N
mov A, RO ;o
RRC A H
mov RO, A f
mowv A, Dtr3 HE
lcall ckbtrm [ |
mov A, RO H
RRC A P
MOV RG,A ; | kalibrasi data remobe
mov A,Dtrd ; | ke data binary
lcall ckbtrm P
mov A,RO A
RRC A N
mov RO, A P
mov A,DtrS o
Tcall ckbtrm ;o
mov A,RO P
RRC A ;o
mov RO, A ;o
mnov A,DLr6 ;o
lcall ckbtrm N
mov A, RO ;o
RRC A HE
mov RO, A A
mov A,Dtr7 ;
1lcall ckbtrm H
nov A, R0 H
RRC A |
mov RO,A i |
ret i/

’

ckbtrm: cjne A, #0, cbtrm0 FA
clr C |
1jmp cbtrmb ;|

cbtrm0: c¢jne A, #1,cbtrml H

clr Cc

-



. 1jmp cbtrmb5 i

cbrrml: cjne A, #2,sbrm2 A
clr C N
1jimp cbtrmb ; | remap data
cbtrm2: cine A,#3,cbtrm3 ;| remote
. setb Z H
1ljmp coLrms .
cbtrm3: cjne A, #4, chbtrmé HE
sethk < P
1jmp cbtrmb ;o
cbtrmd4: cjne A, #5, cbtrmb HE
setb C ;|
aprrmi: rat ;
bcstrm: mov TLO, #00 A\
mnov THQO, #00 ;o
jb IAR%, 3 ;o
setb TRO i
jnb IRRX, $ P
clr TRO ; ! baca start remc:ie
nov A, THU ;o
mov B, #8 N
div AB ;o
iz DoSLOm P
ret i/
bcbtrm: mov TLD, 800 I\
mov THE, $CC ;o
jb iIRRX, S P
setb TRO ; | baca bit
inbk IRRY, ¢ ;! remsts
clr TRO ;o
mov A, THO N
ret :/
WY_mem: mov A,8#10100000b ; ATZ24C1l6 wrice address
lcall adrtx
mov A, #00 ; address memory
lcall dtatx
mov A,D1lp0 ; data memory
lcall dtatx
mowv R, Dlpl ; datas memory
lcall dtaty
mov A,Dlp2 ; data memory
lcall dtatx
mov A,Dips ; data memory
lcall dtatx
mov A,Dlp4 ; data memory
lcall dtatx
mov A, Dipb ; dala memory
lcall dtatx
lcall i2cstp i 12c stop
ret
rd_mem: mov A, #10100000b ; AT24Cl6 write address
lcall adrtx
mov A, #00 ; address memory
lcall dtatx
mov A,#10100001b ; AT24Cl6 read address

lcall adrtx
lcall dtarx
mov Dlp0,A
lcall givack
lcall dtarx
mov Dlpl,A
lcall givack

Lerima data
simpan data
send ack
terima data
simpan data
send ack

LI T T

“e



getbit:
getbt:

getack:

ackbit:

givack:

-
2

i2c¢cstr:

i2cstp:

lcall
mov
icall
lcall
mov
lcall

lcall

Llzall
lcall
mov

lcall
Trall

ret

icall
ilcall
ret

lcall

ret

lcall

cer

¢ mov

RLC
frtery
selb
clr
dinz
setb
lcall
ret

mov
setb
mov
RLC
clr
djnz
setb
ret

setb
setb
mov
jc
clr
ret

clr
setb
clr
setb
ret

setb
setb
clr
clr
ret

clr
setb
setb

dtarx
Dlp2,A
givack
dtarx
D1lp3,A
givack
dtarx
Dlp4,A
givack
dtarx
D1p5,A
givack
idestp

iZ2estr
putbit

putbit

getbit

RG, #8

A

i5DA,C
ISCL
IsCL

R€, putbt
ISDA
getack

E{G' **8
ISCL

C, ISDA
A

ISCL

R6, getbt
ISDA

ISDA
TSCT,
C,ISDA
ackbit
ISCL

ISDA
ISCL
ISCL
ISDA

ISCL
ISDA
ISDA
ISCL

ISDA
ISCL
ISDA

e we

Ne No me e Sy we Se N1 Ne Ne Ny

e

terima data
simpan data
send ack
terima data
simpan data
send ack
terima data
simpan data
send ack
terima data
simpan data
send ack
12¢ stop

i2c start
kirim data

kirim data

terima data

tunggu ack

| D=1, C=1

| tunggu D=0, C=0

kirim ack

| D=0, C=1,

i2c start

i C=1, D=1,

C=0,

D=1

D=0, C=0



7
nilai:

lcdelr:

clr
Teall
ret

mov
div
lcall
mov
mov
div
lcall
mov
lcell
ret

mov
lcall
ret

mov .
lcall
ret

clr
lcall
inc
dinz
ret

move
mov
lcail
ret

clr
clr
setb
clr
lecall
ret

clr
selb
setb
clr
lcall
ret

lcall
nov
lcall
mov
lcall
MOV
lcall
mov
lcall
mov
lcall
ret

mov
lcall
lcall
lcall
lcall

AB

PO, #0380h

WoOAVIS

PO, #0COh
w_ins

A

wr_chr
DPTR
Char,tulis

A,@A+DPTR
PO, A
w_chr

Enbl
Rest
Enbl
Enbl
delsyl

Enbl
Resl
Enbl
Enbl
delay?

delay2
PO, #01h
w_ins
PO, #38h
w_ins
PG, #0Dh
w_ins
PO, #06h
w_ins
PO, #02h
w_ins

PO, #01h
w_ins
delay0
delay0
delay0

~e

~

~e

.

~

~e

Display Clear
Function Set
Display ©Cn, Cursor,
Entry Mode

Cursor Home

Display Clear

Blink



.
’

tmr_in:

delay0:

delayl:

delay2:
dely2:

’

nama:
nim:
jur:
univ:
tpdtrm:
angka:

r

ret

lcall
mov
ret

dijnz
ret

lcall
dijnz
ret

mov
lcall
dijnz
ret

DB
DB
DB
DB
DB
0B

end

delay2
TMOD, #11h

Dly0,delay0

delayQ
Dlyl,delayl

Dly2,#5
delayl
Dly2,dely2

Heri Suwandono

1

' ONIM: 041222
! T. Elektro
' ITN Malang
'Data Remote:
'0123456789

4

000

]
1
*
7
L]
’



EBVERLIGHT

EVERLIGHT ELECTRONICS CO., LTD.

Device Number: DMO-851-005 REV: 1.1
MODEI. NO: IRM-8510/N ECN: Page: 9/9
B Packing Specifications
l1.Plastic Case
145
K4
»
O‘
o3
2.Box -2 -
. EVERLIGHT .
{Ov(welff\wﬁij...c'ef:?\lsi @1
S
Label _
3. Carton
33
o
L
<
i N
L : |
B - g ¥ R CPN : Customer’s Production Number
i i | E " P P/N : Production Number
R - Label QTY : Packing Quantity
"& CAT : Ranks
HUE : Peak Wavelength
e e , REF : Reference
Label o’ UNIT : cm LOT NO : Lot Number
MADE IN TATWAN : Production place
Packing Quantity Specification

1. 40 Pcs/1Plastic Case * 4Plastic Cases/1Box
2. 10 Boxes/1Carton




RLIGHT

EVERLIGHT ELECTRONICS CO., LTD.

Device Number: DMO-851-005 REV: 1.1
1ODEL NO: IRM-8510/N ECN: Page: 8/9
Reliability test item and condition :
The reliability of products shall be satisfied with items listed below.
Confidence level: 90%
LTPD: 10%
Test Items Test Conditions Failure J}Jdgtement Sampl.e S(n)
Criteria Defective(c)
Operation life  [Vcc=5V,Ta:25C 1000hrs n=22,c=0
Temperature 1cycle -20°C +25°C +70°C
cycl: . CYCIe(t?;g:'nn) S5min (30min) L= Lx 08 n=22,c=0
= - L,.< Lx 0.8
-10C w  +70C
Thermal shock (5min) (10sec) (Smin) n=22,c=0
50 cycle test
High temperature Temp: +70°C 1000hrs 1=22,6=0
storage ,
Low temperature Temp: -20°C 1000hrs n=22,c=0
storage
High temperature| . . oco 00 L: L?wer. .
High humidity Ta: 85C RH:85% 1000hrs |specification limit n=22,c=Q
Temp: 260+ 5°C Ssec
Solder heat 4mm Form the bottom of the =22,c=0
ackage.
Temp: 230+ 5°C Ssec More than 90% of
Solderability 4mm Form the bottom of the Lead to be covered | n=22,c=0
package. by soldering




EVERLIGHT EVERLIGHT ELECTRONICS CO., LTD.
Device Number: DMO-851-005 REV: 1.1

MODEL NO: IRM-8510/N

ECN: Page: 7/9

TYPICAL ELECTRICAL/OPTICAL/CHARACTERISTICS CURVES

Fig.-4 Relative Spectral Sensitivity vs. Wavelength

Fig.-6 Output Pulse Length vs. Arrival Distance

" ) e bbbl
= ! g2 )

Fig.-8 Relative Transmission Distance

vs. Center Carrier Frequency

A

~.

-
o

Retativoe Dis b onis

Carrier Frequency (KM

Fig.-5 Relative Transmission Distance vs. Direction

0

Fig.-7 Arrival Distance vs. Supply Voltage

Fig.-9 Arrival Distance
vs. Ambient Temperature

: { |
b i e t
- i : } :
| 1 i ‘l Lo
] L i } ;
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2 R G ! r A
H i ! : t i
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- A1) n 0 20 A0 50 30 Wi
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RLIGHT

{ODEL NO: IRM-8510/N

EVERLIGHT ELECTRONICS CO., LTD.
Device Number: DMO-851-005 REV:

1.1

ECN: Page: 6/9

Module schematic & circuit -

130K OHM
,,."" “ ‘), R 47uF
ke T - -Vee
Prc-AMP o fo - 3 . Vee
A U it emw TR o
PD438B  »° LIMITER - DEMODURATION - i
-8 avp - » CBRE ___ WAVEFORM | OUT
‘ . A TRAP ARRANGEMENT
\' N A ADLC N o .
S S 1
- oo
- (GND
1g.-1  Transmitter Wave Form D.U.T Output Pulse
-~ Carrier frequency is adjusted to
OUTPUT PULSE Tw o] [-
 TASHITIER | | OF DEVICE .
A Of ; i §
{. }A;,_ ........... JUDPY S, {oe l Vi
LB Es Duty=0.5
‘ig.-2 Measuring Method Fig.-3 Measuring System
20cm v
o 10Kk %
850 0.1V
L.: Transmssion Distance
L e A S B
L 3 jO - ouT
; 3 o T
itandard Transmitter f JEER t\ 2“3 T |
o L / \, D. U, T | - "
§ ) ! Vout ,vj Standard Transmitter \ ’ i ‘Yout!
7 o
Osci l loscope ~

8 : Angle Of Horizontal & Vertical Direction




EVERLIGHT EVERLIGHT ELECTRONICS CO., LTD.
Device Number: DMO-851-005 REV: 1.1

MODEL NO: IRM-8510/N ECN: Page: 5/9

B TEST METHOD :

The specified electro-optical characteristics is satisfied under the following
Conditions at the controllable distance.

OMeasurement place
A place that is nothing of extreme light reflected in the room.

@External light
Project the light of ordinary white fluorescent lamps which are not high
Frequency lamps and must be less then 10 Lux at the module surface.
(Ee=10Lux)

- QStandard transmitter

A transmitter whose output is so adjusted as to Vo=400mVp-p and the output
Wave form shown in Fig.-1.According to the measurement method shown in
Fig.-2 the standard transmitter is specified. However, the infrared photodiode
to be used for the transmitter should be Ap=940nm, AA=50nm. Also, photo
diode is used of PD438B (V;=5V).
(Standard light / Light source temperature 2856°K).

@Measuring system
According to the measuring system shown in Fig.-3




RLIGHT EVERLIGHT ELECTRONICS CO., LTD.
Device Number: DMO-851-005 REV: 1.1
AODEL NO: IRM-8510/N ECN: Page:  4/9
| Absolute maximum ratings ' (Ta=25°C)
Parameter Symbol| Ratings | Unit Notice
Supply Voltage Vee 4.3~5.7 \Y
Operating Temperature | Topr | -10~+60 | C
Storage Temperature Tstg | -20~+70 | C
Soldering Temperature | Tsol 260 °C | #mm from mold body
less than 5 seconds
| Electro Optical Characteristics : (Ta=25C)
Parameter Symbolj MIN | TYP | MAX | Unii | Condition
Supply Voltage | Vcc 4.7 5 5.3 V DC voltage
Supply Current Icc - - 3 mA | No signal input
B.P.F Center fo ) 37.9 ) KHz
Frequency
Peak Wavelength | Ap - 940 - nm
Transmission L, 5] - - m At the ray axis
Distance L,s 2.5 - *1
Half Angle 6 - 45 - deg
High Level Pulse _
Width Tu | 400 800 | US| At the ray axis
Low Level Pulse *2
Width TL 400 - 800 Us
High Level Output } )
Voltage Vi 4.3 v
Low Level Output
Voltage Vi 0.5 v

*1:The ray receiving surface at a vertex and relation to the ray axis in the
range of ¢= 0° and ¢=45°.
*2:A range from 30cm to the arrival distance. Average value of 50 pulses.




EVERLIGHT EVERLIGHT ELECTRONICS CO., LTD.

Device Number: DMO-851-005 REV: I.1

MODEL NO: IRM-8510/N ECN: Page: 3/9

[y

OW XN AW =

B Description :
1. The module is a small type infrared remote control system receiver which has been
developed and designed by utilizing the latest hybnd technology.

2. This single unit type module incorporates a photo diode and a receiving preamplifier IC.
3. The demodulated output signal can directly be decoded by a microprocessor.

B Feature :

High protection ability to EMI and metal case can be customized.
Mold type and metal case type to meet the design of front panel.
Elliptic lens to improve the characteristic against

Line-up for various center carrier frequencies.

Low voltage and low power consumption.

High immunity against ambient light.

Photodiode with integrated circuit.

TTL and CMOS compatibility.

Long reception distance.

. High sensitivity.

B Application :
1. Optical switch
2. Light detecting portion of remote control

AV instruments such as Audio, TV, VCR, CD, MD, etc.
Home appliances such as Air-conditioner, Fan , etc.

The other equipments with wireless remote control.
CATYV set top boxes

Multi-media Equipraent




EVERLIGHT ELECTRONICS CO., LTD.
Device Number: DMO-851-005 REV: 1.1

1ODEL NO: IRM-8510/N ECN: Page: 2/9

NOTES :

This drawing measure is a standard value. All dimensions are in millimeter.
In case of designation is tolerance * 0.3mm.

Lead spacing is measured where the lead emerge from the package.

- Above specification may be changed without notice. EVERLIGHT will reserve authority
on material change for above specification.

' These specification sheets include materials protected under copyright of EVERLIGHT
corporation. Please don't reproduce or cause anyone to reproduce them without
EVERLIGHT consent.

. When using this produce, please observe the absolute maximum ratings and the
instructions for use outlined in these specification sheets. EVERLIGHT assumes no
responsibiiity for any damage resulting from use of the product which does not comply

with the absolute maximum ratings and the instructions included in these specification
sheets.




EVERLIGHT EVERLIGHT ELECTRONICS CO., LTD.
' Device Number: DMO-851-005 REV: 1.1

MODEL NO: IRM-8510/N ECN: Page: 1/9

B PACKAGE DIMENSIONS :

pnizessasass somes foe

OFFICE: NO 25,Lane 76,Chung Yang Rd, Sec.3 Tucheng, Taipei 236, Taiwan, R.O.C.
TEL : 886-2-2267-2000,2266-9936 ( 22 Lines )

FAX : 886-2-2267-6189

hitp://www.evedight.com



tures

ympatible with MCS-51" Products

.Bytes of In-System Programmabile (ISP) Flash Memory
- Endurance: 1000 Write/Erasa Cycles

iV lo 5.5V Operating Range

lly Static Operation: 0 Hz to 33 MHz

ree-level Program Memory Lock

6 X 8-bit Internal RAM

Programmabie 1/O Lines

ree 16-bit Timer/Counters

ght Interrupt Sources

1l Duplex UART Serial Channel

w-power idle and Power-down Modes

.errupt Recovery from Power-down Mode
stchdog Timer

1al Data Pointer

wer-off Fiag

st Programming Time

=xible ISP Programming (Byte and Page Mode)

scription

ATE9S52 is a low-power, high-performance CMOS 8-bit microcantroller with 8K
s of in-system programmable Flash memory. The device is manufacturea using
el's high-density rnonvalatile memory technology and is compatible with the indus-
standard 80C51 instruction set and pinout. The on-chip Flash allows the program
nory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
nmer. By combining a versatile 8-bit CPU with in-system programmable Flash on
onolithic chip, the Atmel AT839S52 is a powerful microcontroller which provides a
ly-flexible and cost-effective soiution to many embedded control appiications.

AT89S552 provides the following standard features: 8K bytes of Fiash, 256 bytes
AM, 32 /O lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
rector two-level interrupt architecture, a full duplex serial port, on-chip oscillator,
clock circuitry. In addition, the AT89S552 is designed with static logic for operation
n to zero frequency and supports two software selectable power saving modes.
ldle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
Tupt system to continue functioning. The Power-down mode saves the RAM con-
s but freezes the oscillator, disabling all other chip functions until the next interrupt
ardware reset.

AMNEL

&

8-bit
Microcontroiler
with 8K Bytes
In-System
Programmable
Flash

AT39S852

1919B-MICRO-11/03



’in Configurations

PDIP
7
(T2)P1.0 d1 40pvce
(T2EX)P1.1]2 393 P0.0 (ADD)
P1.20]3 38301 (AD1)
P1.304 37[1P0.2 (AD2)
P1.4]s 36{31P0.3 (AD3)
(MosH PSS (16 25 EIPD.4 jADS)
(MISO)P1.6 |7 3411 P0.5 (AD5)
(SCK)P1.7C8 33 {3 P0.6 (ADG)
RSTQY 32 3 PU.7 \ADT)
{RxD) P3.0 (] 10 31 D EAVPP
(TXD) P31 ] 11 30 [J ALE/PROG
{(INTO)P3.2 (] 12 29 [ PSEN
(INT1 P2,20] 12 28 P27 (A1S)
To)P3.4C] 14 2 [1P2.6 (A14)
(T1)P350015 26 [3P2.5{A13)
(WR)P3s 116 251P2.1 (A12)
(RD)P3.7 0017 24[0P2.2 (A11)
XTAL2(] 18 23[1P2.2 (A10)
XTAL1Lf19 22{!P2.1 {A%)
GND (] 20 21{1P2.0 {48)
TQFP
< ~
s~ gzH82
BE £ <
N - D [S 3= o Ml
- - e VOoCCCO
ShnmoaAanans
/39932885883 |
(MOSH) P1.5C] 1 33[1P0.4 (AD4)
MIsU) I L2 321105 (ALY)
(SCK)P1.7(13 31§ PO.6 {ADS6)
RSTC}4 30 1 P0.7 (AD7)
{RAD) F3.00]5 25 {3 EAWEP
NCTl6 28[INC
(TXD)P3.A 1|7 27 [V ALE/PROG
{iNTG) P3.2C]8 26 [3 PSEN
(INTT) P339 25[1P2.7 (A15)
(T0) P3.4 C} 10 24[1P26 (A14)
anrPis]n 23 P25(A17)
Yezeer22gay
UuuuUududouobu
B NN O =N
fgdAgsadadd
Fa KK SasoN
e L2zzx

AT89S52

AEL

PLCC
"3 iy
BE 228¢
TN O OO =™
CTrErrrer Q000 0O
agcanaz>oana
acoooopooonon
( N T ON- 3 s) g : 3
(MOSHPISL|7 o] 391.i P0.4 (AD4)
(MISOYP1.GIT| 8 38 [2 PO.S (ADS)
scKy P17 lo 37 |3 P08 (ADS)
RST!}10 36 |1 PO.7 (ADT)
{(RXD)PI.OL{ 11 35 |5 EA/VPP
NCI}12 34ONC
(TxO3 P31 1003 3313 ALEPROG
(INTO) P3.2( | 14 323 PSEN
(INT1)P3.37]15 3171 P27 (A15)
{T0)P341 )16 N1IP26A14)
T1) P35 17 [1P2.5 (A13]
MRS o o sanananed P o0
LU uu [
25337895 rnns
g8 g 25 ENENENE
FE o R
3T Rt R R
Dir
S
RST H 1 42[3P1.7 (SCK)
(RXD)P3.0] 2 41 [3P1.6 (MISO)
(TXD) P3.113 40[3P1.5 (MOSI)
Nty P3200 4 333,14
(INT)P3.305 38,13
(To)P3.4036 37pgP12
anessd? 36 [1P1.1 (T2EX)
(WR)P3.6L]8 35[3P1.0(T2)
RDYP3.79 34 VDD
XTAL2[]10 33 0 FWRVDD
XTAL1 O 19 321 P0.0 (ADO)
GND T} 12 3t {IP0.1 (ADY)
PWRGND [}13 200 P0.2 (AD2)
(AB)P2.0] 14 291 P0.3 (AD3)
(A9) P2.1 15 28 1P0.4 (AD4)
(A10)P2.2(] 6 27 [3P0.5 (AD5)
(A1) P2.30017 26 {1 P0.6 (ADS)
(A1Z) P24 ] 18 253 P0.7 (AD7)
(A13)P25(] 19 24 D EANVPP
At P20 2311 ALE/PROG
(A15)P2.7 0 21 221 PSEN
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din Description
'cc
3ND

‘ort 0

‘ort 1

ort 2

ort 3

: AT89S52

Supply voltage.
Ground.

Port 0 is an 8-bit open drain bidirectional O port. As an output port, each pin can sink
eight TTL inputs. When 1s are written to poert 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses {o external program and data memory. In this mode, PO has internat pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code
bytes during program verification. External pull-ups are required during program
verification.

Port 1 is an 8-bit bidirectional /O port with internal pull-ups. The Port 1 output buffers
can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are exter-
nally being pulled low will source current (i, } because of the internal pull-ups.

In addition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count
input {P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during Flash programming and
verification.

Port Pin Alternate Functions

P1.0 I T2 (external count input to Timer/Counter 2), clock-out

P11 T2EX (Timer/Counter 2 capturel/reload trigger and direction control)
P15 MOSI (used for In-System Programming)

P1.6 MISO (used for In-System Programming)

P1.7 " 1.8CK (used for In-System Programming)

Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output bufiers
can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high
by the internal puli-ups and can be used as inpuls. As inputs, Port 2 pins thal are exter-
nally being pulled low will source current (I, ) because of the internal pull-ups.

Port 2 emits the high-order address byte during fetches from extemal program memory
and during accesses to external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During
accesses to external data memory that use 8-bit addresses (MOVX @ Rl), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some control signals during Flash
programming and verification.

Port 3 is an 8-bit bidirectional /0 port with internal pull-ups. The Port 3 output buffers
can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulied high
by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are exter-
nally being pulled low will source current (1, ) because of the pull-ups.
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Port 3 receives some controi signais for Fiash programming and verification.

Port 3 also serves the functions of various special features of the AT89S52, as shown in
the following table.

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 iINTO (external interrupt 0) |
P3.3 - INTY (exle?nal interrupt 1) - N
P3.4 TO (timer O external input) o

P35 T1 (imer 1 external inpu) ]
P3.6 E WR (external data meniory write strobe)

P3.7 i RD (external data memory read strt;‘Je)

Reset input. A high on this pin for two machine cycles while the oscillator is running
resets the device. This pin drives high for 98 oscillator periods after the Watchdog times
out. The DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In
the default staie of bit DISRTO, the RESET HIGH out feature is enabled.

Address Latch Enable (ALE) is an output puise for iatching the low byte of the address
during accesses to external memory. This pin is also the program pulse input (PROG)
during Flash programming.

in normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and
may be used for external timing or clocking purposes. Note, however, that one
ALE pulse is skipped during each access to external data memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the
bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in
external execution mode.

Program Store Enable (PSEN) is the read strobe to external program memory.

When the AT89S52 is executing code from external program memory, PSEN is acti-
vated twice each machine cycle, except that two PSEN activations are skipped during
each access to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to
fetch code from external program memory locations starting at 6000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be internailly latched on reset.

EA should be strapped to V¢ for internal program executions.

This pin also receives the 12-voll programming enable voltage (Vpp) during Flash
programming.

Iinput to the inverting oscillator amplifier and input to the internal clock operating circuit.

Output from the inverting oscillator amplifier.

e——— ATEL ;
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pecial Function
egisters

AIMEL

A map of the on-chip memory area called the Special Function Register (SFR) space is
shown in Table 1.

Note that not all of the addresses are occupied, and unoccupied addresses may not be
implemented on the chip. Read accesses to these addresses will in general retum ran-
dom data, and write accesses will have an indeterminate effect.

User software should not write 1s to these unlisted locations, since they may be used in
future products to invoke new features. In that case, the reset or inactive values of the
new bits will always be 0.

Timer 2 Registers: Control and status bits are contained in registers T2CON (shown in
Table 2) and T2MOD (shown in Table 6) for Timer 2. The register pair (RCAP2H,
RCAP2L) are the Capture/Reload registers for Timer 2 in 16-bit capture mode or 16-bit
auto-reload mode.

interrupt Registers: The individual interrupt enable bits are in the IE register. Two pri-
orities can be set for each of the six interrupt sources in the iP register.

ible 1. AT89552 SFR Map and Reset Values

OF8H

OFGH |

OEBH !

CEOH

0D8H

0DOH

oC8H

0COH

0B8H |

0B0H

0ABH

CAQH

98H

80H

88H

80H

{ i i i I | ! i ol
, s g : i : © OFFH
1 § H 1 i
‘I [P, ; I - l - — - 4 -
8 i
| 00000000 | ; i | OFTH
é i l E OEFH
L e | ; i ;
' [ i
H . . . oE?H
© 0000 ;
;L“"O 0000 L
! . | . 0DFH
i ] I |
! ! i !
PSW ;
00000000 ‘ 0D7H
T2CON T2MOD RCAP2L RCAP2H TL2 TH2 | ocen
00000000 | XXXXXX00 : 00000000 000000G0 : 00000000 i 00GG0000
0C7H
| i i
P ! : |
XX000000 ; ‘ OBFH
P3
11111111 | | 087H
IE
0X000000 OAFH
p2 ,‘ AUXR1 ! WDTRST OATH
BRAARERLETE P XXXXXXX0 ; XXXXKKXX
SCON SBUF
00006000 |  XXOXXXXXX 9FH
P1
11111111 87H
TCO TMOD TLO L1 THO TH1 AUXR i
00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | XXXOOXXO 8FH
PO SP DPOL DPOH DPIL DP1H PCON -
11111111 | 00000111 00000000 00000000 | 00000000 | 0CO00G0O 0XXX0000 | °

AT OS5 2 00 S T T
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2. T2CON — Timer/Counter 2 Control Register

"2CON Address = 0C8H Reset Value = 0000 0000B

3it Addressable

3it TF2 | ExFz | RCLK | TCLK | EXEN2 | TR2 . CA2 | CPRL2

7 6 5 4 3 2 ; 1 0

bol | Function
Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set when either RCLK = 1
orTCLK =1,

2 Tirner 2 external flag set when either a capture or reload is caused by a negative transition on T2EX and EXEN2 = 1.
When Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2 interrupt routine. EXF2 must be
cleared by software. EXF2 does not cause an interrupt in up/down counter mode {DCEN = 1).

< Receive clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its receive clock in serial port
Modes 1 and 3. RCLK = 0 causes Tmer 1 overﬂow lo be used for lhe receive dock

4 Transmit clock enable. When set, causes the senal port to use Ttmer 2 overflow puises forits transmn rlock in senal port
Moades 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.

N2 | Timer 2 external enable. When set, allows a capture or reload to occur as a result of a asgative transition on T2EX if Timer
2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events ai T2EX
Start/Stop control for Timer 2. TR2 = 1 starts the timer.

Timer or counter select for Timer 2. C/T2 = 0 for timer function. C/T2 = 1 for external event counter (falling edge triggered).

2 | Capture/Reload select. CP/RLZ = 1 causes captures to occur on negative transitions at T2EX if EXEN2 = 1. CP/RL2=0
causes automatic reloads to occur when Timer 2 overflows or negative transitions occur at T2EX when EXEN2 = 1. When
either RCLK or TCLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer 2 overflow.

L L e m 7
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ble 3. AUXR: Auxiliary Register

UXR

MSALE

HSRTO

VDIDLE

Address = 8EH
Not Bit Addressable

Reset Value = XXX00XX0B

- WDIDLE : DISRTO

|

Bit 7 : 6

DISALE

T
+

0

Reserved for future expansion
Disable/Enable ALE

DISALE Operating Mode

0 ALE is emitted at a constant rate of 1/6 the oscillator frequency
1 ALE is active only during 3 MOVX or MOVC instruction
Disable/Enable Reset out

DISRTO

e Reset pin is driven High after WDT timez out

1 Reset pin is input only

Disatle/Enable WOT in IDLE mode

WDIDLE

0 WDT continues to count in IDLE mode

1 WDT halts counting in IDLE mode

sal Data Pointer Registers: To facilitate accessing both internal and external data memory, two banks of 16-bit Data
inter Registers are provided: DPO at SFR address locations 82H-83H and DP1 at 84H-85H. Bit DPS = 0 in SFR AUXR1
lects DPQ and DPS = 1 selects DP1. The user should ALWAYS initialize the DPS bit to the appropriate value before
.cessing the respective Data Pointer Register.

»wer Off Flag: The Power Off Flag (POF) is located at bit 4 (PCON.4) in the PCON SFR. POF is set to “1" during power
. It can be set and rest under software control and is not affected by reset.

ible 4. AUXR1: Auxiliary Register 1

\UXR1

PS

Address = A2H
Not Bit Addressable

Reset Value = XXXXXXX0B

{ I

i
e B

Bit 7 | 6

RS PR

Reserved for future expansion

Data Pointer Register Select

DPS

0 Selects DPTR Registers DPOL, DPOH
1 Selects DPTR Registers DP1L, DP1H

AT 80 S 5 2 000000 S
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64K bytes each of external Program and Data Memory can be addressed.

If the EA pin is connected to GND, all program fetches are directed to external memory.

On the AT89S52, if EA is connected to V¢, program fetches to addresses 0000H
through 1FFFH are directed to internal memory and fetches to addresses 2000H
through FFFFH are to external memory.

The AT89S52 implements 256 bytes of on-chip RAM. The upper 128 bytes occupy a
parallel address space to the Special Function Registers. This means that the upper 128
bytes have the same addresses as the SFR space but are physically separate from SFR
space.

When an instruction accesses an internal location above address 7FH, the address
mode used in tha instruction specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. Instructions which use direct addressing access the SFR
space.

For exampie, the following direct addressing instruction accesses the SFR at location
OAOH (which is P2).
MOV OAOH, #data

Instructions that use indirect addressing access the upper 128 bytes of RAM. For exam-
ple, the following indirect addressing instruction, where R0 contains OAOH, accesses the
data byte at address 0OAOH, rather than P2 (whose address is 0AQH).

MOV €R0O, #data

Note that stack operations are examples of indirect addressing, so the upper 128 bytes
of data RAM are available as stack space.

The WDT is intended as a recovery method in situations where the CPU may be sub-
jected to software upsets. The WDT consists of a 14-bit counter and the Watchdog
Timer Reset (WDTRST) SFR. The WDT is defaulted to disable from exiting reset. To
enable the WDT, a user must write 01EH and OE1H in sequence to the WDTRST regis-
ter (SFR location 0A6H). When the WDT is enabled, it will increment every machine
cycle while the oscillator is running. The WDT timeout period is dependent on the exter-
nal clock frequency. There is no way to disable the WDT except through reset (either
hardware reset or WDT overfiow reset). When WDT overflows, it will drive an output
RESET HIGH pulse at the RST pin.

To enable the WDT, a user must write 01EH and 0E1H in sequence to the WDTRST
register (SFR location 0A6H). When the WDT is enabled, the user needs to service it by
writing 01EH and 0E1H to WDTRST to avoid a WDT overflow. The 14-bit counter over-
flows when it reaches 16383 (3FFFH), and this will reset the device. When the WDT is
enabled, it will increment every machine cycle while the osciftator is running. This means
the user must reset the WDT at least every 16383 machine cycles. To reset the WDT
the user must write 01EH and 0E1H to WDTRST. WDTRST is a write-only register. The
WDT counter cannot be read or wrilten. When WDT overflows, it will generate an output
RESET pulse at the RST pin. The RESET pulse duration is 98xTOSC, where
TOSC = 1/FOSC. To make the best use of the WDT, it should be serviced in those sec-
tions of code that will periodically be executed within the time required to prevent a WDT

AlmEY 9
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AT89S852

In Power-down mode the oscillator stops, which means the WDT also stops. While in
Power-down mode, the user does not need to service the WOT. There are two methods
of exiting Power-down mode: by a hardware reset or via a level-activated extemal inter-
rupt which is enabled prior to entering Power-down mode. When Power-down is exited
with hardware reset, servicing the WDT should occur as it normally does whenever the
AT89S52 is reset. Exiting Power-down with an interrupt is significantly different. The
interrupt is held low long enough for the oscillator to stabilize. When the interrupt is
brought high, the interrupt is serviced. To prevent the WDT from resetting the device
while the interrupt pin is held low, the WDT is not started until the interrupt is pulled high.
It is suggested that the WDT be reset during the interrupt service for the interrupt used
to exit Power-down mode.

To ensure that the WDT does nat overflow within a few states of exiting Power-down, it
is best to reset the WDT just before entering Power-down mode.

Before going into the IDLE mode, the WDIDLE bit in SFR. AUXR is used to determine
whether the WDT continues to count if enabled. The WDT keeps counting during IDLE
(WDIDLE bit = 0) as the default state. To prevent the WDT from resetting the AT89S52
while in IDLE mode, the user should always set up a timer that will periodically exit
IDLE, service the WDT, and reenter IDLE mode.

With WDIDLE bit enabled, the WDT wii! stop to count in IDLE mode and resumes the
count upon exit from IDLE.

The UART in the AT89S52 operates the same way as the UART in the AT89C51 and
AT89C52. For further information on the UART operation, refer to the ATMEL Web site
(http://www.atmel.com). From the home page, select “Products”, then “8051-Architec-
ture Flash Microcontroller”, then “Product Overview”.

Timer 0 and Timer 1 in the AT89S52 operate the same way as Timer 0 and Timer 1 in
the AT89C51 and AT83C52. For further information on the timers™ operation, refer to the
ATMEL Web site (http://www.atmel.com). From the home page, select “Products”, then
“8051-Architecture Flash Microcontroller”, then “Product Overview”.

Timer 2 is a 16-bit Timer/Counter that can operate as either a timer or an event counter.
The type of operation is selected by bit C/T2 in the SFR T2CON (shown in Table 2).
Timer 2 has three operating modes: capture, auto-reload (up or down counting), and
baud rate generator. The modes are selected by bits in T2CON, as shown in Table 5.
Timer 2 consists of two 8-bit registers, TH2 and TL2. In the Timer function, the TL2 reg-
ister is incremented every machine cycle. Since a machine cycle consists of
12 oscillator periods, the count rate is 1/12 of the oscillator frequency.

Table 5. Timer 2 Operating Modes

RCLK +TCLK CPRL2 TR2 MODE
0 0 1 16-bit Auto-reload
a 1 1 16-bit Capture
1 X 1 Baud Rate Generator
X X 0 (Off)

19198-MICRO-11/03
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in the Counter function, the register is incremented in response to a 1-to-0 transition at
its corresponding external input pin, T2. in this function, the external input is sampled
during S5P2 of every machine cycle. When the samples show a high in one cycle and a
low in the next cycle, the count is incremented. The new count value appears in the reg-
ister during S3P1 of the cycle following the one in which the transition was detected.
Since two machine cycles (24 oscillator periods) are required to recognize a 1-to-0 tran-
sition, the maximum count rate is 1/24 of the oscillator frequency. To ensure that a given
level is sampled at least once before it changes, the ievel should be held for at least one
full machine cycle.

In the capture mode, two options are selected by bit EXEN2 in T2CON. If EXEN2 = 0,
Timer 2 is a 16-bit imer or counter which upon overflow sets bit TF2 in T2CON. This bit
can then be used to generate an interrupt. If EXEN2 = 1, Timer 2 performs the same
operation, but a -to-0 transition at external input T2EX also causes the current value in
TH2 and TL2 to be captured into RCAP2H and RCAP2L, respectively. In addition, the
transition at T2EX causes bit EXF2 in T2CON to be set. The EXF2 bit, like TF2, can
generate an interrupt. The capture mode is illustrated in Figure 1.

Timer 2 can be programmed to count up or down when configured in its 16-bit auto-
reload mode. This feature is invoked by the BCEN (Down Counter Enable) bit located it
the SFR T2MOD (see Tabie 6). Upon reset, the DCEN bit is set to 0 so that tisner 2 will
default to count up. When DCEN is set, Timer 2 can count up or down, depending on the
value of the T2EX pin.

,Cm2=0 ‘f"—“_—"“g | o
! i »  TH2 Tz b ow TE2
N CONTROL OVERFLOW
CiTz = TR? >:\\ AN
/ N/
.
CAPTURE |
' RCAP2H | RCAP2L i -
H | H
TIMER ?
e L INTERRUP
| . » EXF2 z
] [ — —_
CONTROE
EXEN2

11

R



AmgL

Figure 2 shows Timer 2 automatically counting up when DCEN = 0. In this mode, two
options are selecied by bit EXEN2 in T2CON. If EXENZ = 0, Timer 2 counts up 1o
OFFFFH and then sets the TF2 bit upon overflow. The overtlow also causes the timer
registers to be reloaded with the 16-bit value in RCAP2H and RCAP2L. The values in
Timer in Capture ModeRCAP2H and RCAP2L are preset by software. If EXEN2 =1, a
16-bit reload can be triggered either by an overflow or by a 1-to-0 transition at external
input T2EX. This transition also sets the EXF2 bit. Both the TF2 and EXF2 bits can gen-
erate an interrupt if enabled.

Setting the DCEN bit enables Timer 2 to count up or down, as shown in Figure 2. In this
mode, the T2EX pin controls the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH and set the TF2 bit. This overflow also
causes the 16-bit value in RCAP2H and RCAP2L to be reloaded into the timer registers,
TH2 and TL2, respectively.

A logic 0 at T2EX makes Timer 2 count down. The timer underflows when TH2 and TL2
equal ihe values stored in RCAPZH and RCAP2L. The underfiow seis the TF2 bit and
causes OFFFFH to be reioaded into the timer reqisters.

The EXF2 bit toggles whenever Timer 2 overflows or underflows and can be used as a
17th bit of resolution. In this operating mode, EXF2 does not flag an interrupt.

“igure 2. Timer 2 Auio Reload Mode (DCEN = 0)

oS¢ M 12 |y
i To =
lemz=0
\l\ i e 1 i
.~ ! RSN i o TH2 T2 '
e I
; o N
\ ’ ;((;‘ONTR oL N N | OVERFLOW
P s A s A i
o Lild B : .
r : RELCAD | S i ¥
T2 PIN ‘ L P
-t ! ! | - TIMER 2
| IRCAP2H | RCAPZL: NTERRUPT
R T i
TRANSITION j ; I !
DETECTOR ! ' TN
S - : —
TPEX PN semeg kY g S g EMF2 e
— | — | ; i - A
1 o 1 : 1
i CONTROL
EENZ

AT89S52 e ————E———



e 6. T2MOD - Timer 2 Mode Control Register

T2MOD Address = 6C9H Reset Value = XXXX XX008
Not Bit Addressable
v e S e .- I
: - : - : ; - ! - ; - T20E DCEN
S NSY SPUS P S e ST FT SRy g . ,,-.4
Bt | 7 6 ! 5 ! 4 ' 3 ‘; 2 ] 1 0 |
nbol Function
? Not implemented. reserved for future
JE ' Timer 2 Cutput Enabie bit
EN When set, this bit allows Timer 2 to be configured as an up/down counter
ire 3. Timer 2 Auto Reload Mode {DCEN = 1)
{DOWN COUNTING RELOAD VALUE) _TOGGLE
OFFH OFFH | """ AT ;——E:;_’—]
, ‘ e i
oy A -
Os¢ fw.|r 92 4 N NAOVERFLOW |
i 0T =0 * ' AN
-
e - e | ; - | . 1
< e TiiZ Lz > ® > s i TrEg
l £ l R
' P e "\*J','? 5 L*‘T——J
CONTROL . bl AV 5
4\”;‘ - T L e TIMER 2
O P D i INTERRUPT
T2 PIN L P !
H | mcapaL | *
| | o * COUNT
(UP COUNTING RELOAD VALUE) | DIRECTION
| i=UP
‘ gexgww
T2EX PIN
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Baud Rate Generator Timer 2 is selected as the baud rate generator by setting TCLK and/or RCLK in T2CON

14

(Table 2). Note that the baud cates for transmit and receive can be cifferent if Timer 2 is
used for the receiver or transmitter and Timer 1 is used for the other function. Setting
RCLK and/or TCLK puts Timer 2 into its baud rate generator mode, as shown in Figure
4.

The baud rate generator mode is similar to the auto-reload mode, in that a rollover in
TH2 causes the Timer 2 registers to be reloaded with the 16-bit value in registers
RCAP2H and RCAP2L, which are preset by software.

The baud rates in Modes 1 and 3 are determined by Timer 2's overflow rate according to
the following equation.

Modes 1 and 3 Baud Rates = Limer2 0‘1";'"“’ Rate

The Tirmer can be configured for either timer or counter operation. in most applications,
it is configured for timer operation (CP/T2 = 0). The timer operation is different for. Timer
2 when it is used as a baud rate generator. Normally, as a timer, it increments every
machine cycle (at 1/12 the oscillator frequency). As a baud rate generator, however, it
increments every state time (at 1/2 the oscillator frequency). The baud rate formula is
given below.

Modes 1and 3 _ Oscillator Frequency
Baud Rate 32 x [65536-RCAP2H,RCAP2L )]

where (RCAP2H, RCAP2L) is the content of RCAP2H and RCAP2L taken as a 16-bit
unsigned integer.

Timer 2 as a baud rate generator is shown in Figure 4. This figure is valid only if RCLK
or TCLK = 1 in T2CON. Note that a rollover in TH2 dces not set TF2 and will not gener-
ate an interrupt. Note too, that if EXEN2 is set, a 1-to-0 transition in T2EX will set EXF2
but will not cause a reload from {(RCAP2H, RCAP2L) to (TH2, TL2). Thus, when Timer 2
is in use as a baud rate generator, T2EX can be used as an extra external interrupt.

Note that when Timer 2 is running (TR2 = 1) as a timer in the baud rate generator mode,
TH2 or TL2 should not be read from or written to. Under these conditions, the Timer is
incremented every state time, and the results of a read or write may not be accurate.
The RCAP2 registers may be read but should not be written to, because a write might
overiap a reload and cause write and/or reload errors. The timer should be turned off
{clear TR2) before accessing the Timer 2 or RCAP2 registers.

AT89S 52 mus s S ———
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Timer 2 in Baud Rate Generator Mode

TIMER 1 OVERFLOW

-

g
«

.

SMOD
.
H
osc | ¥ +2 A
B i CTz =0 S
v S 1 A
ioom TH2 T2 ¢ e s » < o
. L RCLK
[ S— | Rx
CONTROL A A 1 oLocK
a T2 S e i T >
I o
T2 PiN e . > < o
LRCAPZH . RTAPEL L
TRANSITION . e | osge | CHOCE
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vgrammable A 50% duty cycle clock can be programmed to come out on P1.0, as shown in Figure 5.
ck Out This pin, besides being a regular /O pin, has two alternate functions. It can be pro-

-MICRO-11203

grammed to input the external clock for Timer/Counter 2 or to output a 50% duty cycle
clock ranging from 61 Hz to 4 MHz (for a 16-MHz operating frequency).

To configure the Timer/Counter 2 as a clock generator, bit C/T2 (T2CON.1) must be
cleared and bit T20E (T2MOD.1) must be set. Bit TR2 (T2CON.2) starts and stops the
timer.

The clock-out frequency depends on the oscillator frequency and the reload value of
Timer 2 capture registers (RCAP2H, RCAP2L), as shown in the following equation.

Oscillator Frequency

lock-Out F -
Clock-Out Frequency = o= 155536-(RCAPZH.RCAPZL),

In the clock-out mode, Timer 2 roll-overs will not generate an interrupt. This behavior is
similar to when Timer 2 is used as a baud-rate generator. it is possible to use Timer 2 as
a baud-rate generator and a clock generator simultaneously. Note, however, that the
baud-rate and clock-out frequencies cannot be determined independently from one
another since they both use RCAP2H and RCAP2L..

15



gure 5.

Timer 2 in Clock-Out Mode
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iterrupts

The AT88S52 has a total of six interrupt vectors: iwu external interrupts (INTO and
INT1), three timer interrupts (Timers 0, 1, and 2), and the serial port interrupt. These
interrupts are ali shown in Figure 6.

Each of these interrupt sources can be individually enabled or disabled by setting or
clearing a bit in Special Function Register IE. IE also contains a giobal disable bit, EA,
which disables all interrupts at once.

Note that Table 5 shows that bit position IE.6 is unimpiemented. User software shouid
not write a 1 to this bit position, since it may be used in future AT89 products.

Timer 2 interrupt is generated by the logical OR of bits TF2 and EXF2 in register
T2CON. Neither of these flags is cleared by hardware when the service routine is vec-
tored to. In fact, the service routine may have to determine whether it was TF2 or EXF2
that generated the interrupt, and that bit will have to be cleared in software.

The Timer 0 and Timer 1 flags, TFO and TF1, are set at S5P2 of the cycle in which the
fimers overflow. The values are then polled by the circuifry in the nexi cycle. However,
the Timer 2 flag, TF2, is set at S2P2 and is polled in the same cycle in which the timer
overflows.

; AT 8O'S 5 2 0000000000000 S ——
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e 7. Interrupt Enable (IE) Register

(MSB) (LSB)

T
| EA - ler2 | €s L eTe | Exi | eT0 | ExQ |

Enable Bit = 1 enables the interrupt.

Enable Bit = 0 disables the interrupt.

nbol ! Position Function
IE7 Disables all interrupts. If EA = 0, no interrupt is acknowledged. If EA = 1, each
- | interrupt source is individually enabled or disabled by setting or clearing its enable bit.
. IEG Reserved.
2 IE.5 Timer 2 interrupt enable bit.
i IE4 Serial Port interrupt enable bit.
i I£.3 i Timer 1 interrupt enabie bit.
{ IE.2 External interrupt 1 enable bit.
) ‘- E.1 ! Timer 0 interrupt enatle bit,
—- — ' —_— e — ———— e
) I IE. 0 External interrupt 0 enable blt

'r software should never wrile 1s to reserved bits, because they may be used in future AT89 products.

re 6. Interrupt Sources

[N
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T i
L] —~ LJ
e
TFO >
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)scillator
>haracteristics

die Mode

Yower-down Mode

s  AT89S52

AlEL

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier that
can be configured for use as an on-chip oscillator, as shown in Figure 7. Either a quartz
crystai or ceramic resonator may be used. To drive the device from an external clock
source, XTAL2 should be left unconnected while XTAL1 is driven, as shown in Figure 8.
There are no requirements on the duty cycle of the external clock signal, since the input
to the internal clocking circuitry is through a divide-by-two flip-flop, but minimum and
maximum voltage high and low time specifications must be observed.

In idle mode, the CPU puts itself to sleep while all the on-chip peripherals remain active.
The mode is invoked by software. The content of the on-chip RAM and all the special
functions registers remain unchanged during this mode. The idle mode can be termi-
nated by any enabled interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware reset, the device normally
resumes program execution from where it left off. up to two machine cycles before the
internal reset algorithm takes control. On-chip hardware inhibits access to internal RAM
in this event, but access to the port pins is not inhibited. To eliminate the possibility of an
unexpected write to a port pin when idle mode is terminated by a reset, the instruction
following the one that invokes idle mode should not write to 2 port pin or to external
memory.

In the Power-down mode, the oscillator is stopped, and the instruction that invokes
Power-down is the last instruction executed. The on-chip RAM and Special Function
Registers retain their values until the Power-down mode is terminated. Exit from Power-
down mode can be initiated either by a hardware reset or by an enabled external inter-
rupt. Reset redefines the SFRs but does not change the on-chip RAM. The reset should
not be activated before V¢ is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and stabilize.

Figure 7. Oscillator Connections

c2
W L) XTALZ
of! -
[- 2 -] XTALY
° GND
Note: 1. C1,C2 30 pF £ 10 pF for Crystals

40 pF + 10 pF for Ceramic Resonators
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» AT89S52

Figure 8. External Clock Drive Configuration

NC XTAL2
EXTERNAL
OSCILLATOR ——-— -1 XTAL1
SIGNAL
GND

Table 8. Status of External Pins During Idle and Power-down Modes

Program _ |
Mode Memory | ALE PSEN PORTO | PORT1 | PORT2 | PORT3
Idle Internat ! 1 1 ! Daia Data Data Data
Idle External | 1 1 Float | Data | Address | Data
Power-down Internal ¢ - Q ; Data Data Data | Data
Power-down External | 0 0  Floaa , Data = Data | Data |

The AT89S52 has three lock bits that can be left unprogrammed (U) or can be pro-
grammed (P) to obtain the additional features listed in the following table.

Table 9. Lock Bit Protection Modes

Program Lock Bits !
LB1 LB2 LB3 | Protection Type

1 u r U l U No program lock features

2 P . U | U MOVC instructions executed from external program
memory are disabled from fetching code bytes from
internal memory, EA is sampled and latched on reset, and
further programming of the Flash memory is disabled

3 P P U Same as mode 2, but verify is also disabled

P P P Same as mode 3, but external execution is also disabled

When lock bit 1 is programmed, the logic level at the EA pin is sampled and latched dur-
ing reset. If the device is powered up without a reset, the latch initializes to a random
value and holds that value until reset is activated. The latched value of EA must agree
with the current logic level at that pin in order for the device to function properly.
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The AT89S52 is shipped with the on-chip Flash memory array ready to be programmed.
The programming interface needs a high-voltage (12-volt) program enable signal and is
compatible with conventional third-party Flash or EPROM programmers.

The AT89S52 code memory array is programmed byte-by-byte.

Programming Algorithm: Before programming the AT89552, the address, data, and
control signals should be set up according to the Flash programming mode table and
Figures 13 and 14. To program the AT89S52, take the following steps:

1. Input the desired memory location on the address iines.

Input the appropriate data byte on the data lines.

Activate the correct combination of control signals.

Raise EA/Vpp to 12V.

Pulse ALE/PROG once to program a byte in the Flash array or the lock bits. The
byte-write cycle is self-timed and typically takes no more than 50 ps. Repeat
steps 1 through 5, changing the address and data for the entire array or until the
end of the object file is reached.

Data Polling: The AT89S52 features Data Polling to indicate the end of a byte write
cycle. During a wrnite cycle, an attempted read of the last byte wiitten will result in the
complement of the written data on P0.7. Once the write cycle has been completad, true
data is valid on all outputs, and the next cycle may begin. Data Polling may begin any
time after a write cycle has been initiated.

A o

Ready/Busy: The progress of byte programming can also be monitored by the
RDY/BSY output signai. P3.0 is pulled low after ALE goes high during programming to
indicate BUSY. P3.0 is pulied high again when programming is done tc indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been programmed, the programmed
code data can be read back via the address and data lines for verification. The status of
the individual lock bits can be verified directly by reading them back.

Reading the Signature Bytes: The signature bytes are read by the same procedure as
a normal verification of locations 000H, 100H, and 200H, except that P3.6 and P3.7
must be pulied to a lagic low. The values returned are as follows.

(000H) = 1EH indicates manufactured by Atmel
(100H) = 52H indicates AT89552
(200H) = 06H

Chip Erase: in the parallel programming mode, a chip erase operation is initiated by
using the proper combination of control signals and by pulsing ALE/PROG low for a
duration of 200 ns - 500 ns.

In the serial programming mode, a chip erase operation is initiated by issuing the Chip
Erase instruction. In this mode, chip erase is self-timed and takes about 500 ms.

During chip erase, a serial read from any address location will return 00H at the data
output.

19188-MICRO-11/03
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The Code memory array can be programmed using the serial ISP interface while RST is
pulled to V.. The serial interface consists of pins SCK, MOSI (input) and MISO (output).
After RST is set high, the Programming Enable instruction needs lo be executed first
before other operations can be executed. Before a reprogramming sequence can occur,
a Chip Erase operatian is required.

The Chip Erase operation turns the content of every memory location in the Code array
into FFH.

Either an external system clock can be supplied at pin XTAL1 or a crystal needs to be
connected across pins XTAL1 and XTAL2. The maximum serial clock (SCK)
frequency should be less than 1/16 of the crystal frequency. With a 33 MHz oscillator
clock, the maximum SCK frequency is 2 MHz.

To program and verify the AT89S52 in the serial programming mode, the following
sequence is recoivimended:

1. Power-up sequence:
Apply power between VCC and GND pins.
Set RST pin to “H".

If a crystal is not cenneciad across pins XTAL1 and XTAL2, apply a 3 MHz to
33 NiHz clock to XTAL1 pin and wait for at least 10 milliseconds.

2. Enable seriai programming by sending the Programming Enable serial insiruo-
tion to pin MOSI/P1.5. The frequency of the shift clock supplied at pin SCK/P1.7
needs to be less than the CPU clock at XTAL1 divided by 16.

3. The Code array is programmed one byte at a time in either the Byte or Page
mode. The write cycle is self-timed and typically takes less than 0.5 ms at 5V.

4. Any memory location can be verified by using the Read instruction which returns
the content at the selected address at serial output MISO/P1.6.

5. Atthe end of a pregramming session, RST can be set low to commence normal
device operation.
Power-off sequence (if needed):
Set XTAL1 to “L" (if a crystal is not used).
Set RST to “L". :
Tum V¢ power off.
Data Polling: The Data Polling feature is also available in the serial mode. In this mode,

during a write cycle an attempted read of the last byte written will result in the comple-
ment of the MSB of the serial output byte on MISO.

21
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)erial Programming
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ATREL

The Instruction Set for Serial Programming follows a 4-byte protocol and is shown in
Table 11.

Every code byte in the Flash array can be programmed by using the appropriate combi-
nation of control signals. The write operation cycle is seif-timed and once initiated, will
automatically time itself to completion.

Most worldwide major programming vendors offer support for the Atmel AT89 microcon-
troller series. Please contact your local programming vendor for the appropriate
software revision.

able 10. Flash Programming Modes

ALE/ A | P0.7-0 P2.4-0 i P1.7-0
Mode Vec | RST | PSEN | PROG Vep P2.6 ' P27 | P33 | P3.6 | P37 Data Address
@ [ !
Write Code Data 5% | H L ~ 2v L H ¢« H  H H Dy A12-8 . A70
Read Code Data sV H L H H L l L L H H Dour A12-8 A7-0
: o ! f !
Write Lock Bit 1 5V H L -~ 12V H r H : H [H | X X K X
- T
Write Lock Bit 2 5V Hop L | - v H | H ;| H L L X X i X
Write Lock Bit 3 j 5V H —““L @ 12v H ‘T TW o e 1 x
rite Lock Bi ~ 2 L lL H H L X X X
0 ]
Read Lock Bits : : : : Po.2,
123 SV H L H H H H L | H L PO.3, X X
+ e 2 P0.4
] ‘ ! ' ;
Chip Erase . 8V H L ~ 12v H ; L : H : L L X X : X
Read Atmel ID 5v H L H H L | L L } L L 1EH X 0000 00H
1
Read Device 1D 5V H L H H L oL L | L { L 52H X 0601 0ORH
T i P SR O S i - (. . pa - o ——— B T T
Read Device ID sV | H L " H H LboL oL ou ] 06H X0010 |  OOH
lotes: 1. Each PROG pulse is 200 ns - 500 ns for Chip Erase.
2. Each PROG pulse is 200 ns - 500 ns for Write Code Data.
3. Each PPOG pulse is 200 ns - 500 ns for Write Lock Bits.
4. ROY/BSY signal is output on P3.0 during programming.
5. X =don't care.
2  AT89852
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AT89S52

Figure 9. Programming the Flash Memory (Parallel Mode)

AT89S52 Q
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Figure 10. Verifying the Flash Memory (Parallel Mode)
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‘lash Programming and Verification Characteristics (Parallel Mode)
s = 20°C t0 30°C, Ve = 4.5 10 5.5V

Symbol Parameter ‘1 Min Max Units
Vep Programming Supply Voltage 11.5 1256 & vV
lepr V —ngrgmming SuppIyCune;t~ o 7 ‘ | ”10 mA ;
Lo Ve Supply Current ‘l . 30 - .“, ) _{nfl o
o Josmerfewensy s s e
taveL | Address Setup to PROG Low - L A8t o N
t'o;';x o Address Hold Af;erPﬁO‘@ - o 7 A L 48}C§.§LW ____________ o
tove | pata semwptoPROGLoW M8l |
terox Data Hold After PROG 4Bicic :
"{E'Hs,, P2.7 (ENABLE) High to v;,, 48tc oL
temat, Vpp Setup to PROG Low 10 o us
st Vep Hold After PRGG N e s
toren PROG Width ] o2 | 1L s
tavav Address to Data Vaiid : 48lci oL
P ENABLE Low o Data Valid | N 48tg.c,
tenaz ! Data Float After ENABLE '! o 48t o0
tonsL PROG High to BUSY Low 1.0 ps
t;,;“ o Byte Write Cycl_e—'lzir;;mw S A - 50 o Hs
‘igure 11. Flash Programming and Verification Waveforms — Parallel Mode
P10 - P17 PROGRAMMING |___VERIFICATION
P20 - P24 4 ADDRESS L ADDRESS  )————
_ -"l r— tavav
PORT 0 LY DATA IN N PeRomT ———
.’*"" tover  lerox "_’; ' !
taveL [ *+— lgnax
ALE/PROG PN A )
tshae r‘—"w, - .,'—KGHSL i
— A Ve 1 LOGIC 1
AN b b ltoGiC G .
P2.7 A’l e teray — — e
(ENABLE) A \} f/
' tone, — [
£3.0 i
(RDY/BSY) ‘L BUSY ,L READY
!““"— twe —’{
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Figure 12. Flash Memory Serial Downloading

Yeo
AT89S52 o
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DAIA OUTPUT ¢ P1.6/MISC
CLOCK IN » P1.7/SCK
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e
G e et | XTALY RST e - v,
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sh Programming Figure 13. Serial Programming Waveforms
| Verification SERIAL DATA INPUT e Y ‘),\" )\ )\ >\ x LsB ‘\
veforms — Serial P1.5 (MOSH) , -
de SERIAL BATA OUTFUT /; -,‘ Y % b ' N/
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017 180K ! [ o | i i b L
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AlmEL

rable 11. Serial Programming Instruction Set

E Instruction

Format ' !
Instruction Byte 1 Byte 2 Byte 3 Byte 4 Operation
Programming Enable 1010 1100 0101 0011 XXXX  XXXX X000 XXXX Enable Serial Programming
0110 1001 while RST is high
i i (Cutputon
; : i MISO) -

Chip Erase 1010 1100 100x  xxxx XXXX  XXXX | w0 xooex Chip Erase Flash memory
amay

Read Program Memory | 0010 0000 XX ey o2 o3 W< 588 2858 Read dat_a from Program

(Byte Mode) < << memory in the byte mode

Write Program Memory | 0100 0C00 XN TOD© ~OWY ONTO 5Rey oo-e | Write data to Program

(Byte Mode) T <= RS memory in the byte mude

Write Lock Bits®" 1010 1100 1110 00 Z@ | 00X X0X 0K Y00 Write Lock bits. See Note (1).

Read Lock Bits 0010 0100 XXX XRKXX XXKX XXX X0 b XX Read back current status of

e e the lock bits {a programmed .

fock bit reads back as a “1")

Read Signature Bytes 0010 1000 Xy Co%a X xxx0 Signature Byte ! Read Signature Byte

< <<

Read Program Memory | 0011 00GO X0 =20® Byte 0 Byte 1... Read data from Program

(Page Mode) < <<« Byte 255 memory in the Page Mode
(256 bytes)

Write Program Memory | 0101 0000 200w roge Byte O Byte 1... Write data to Program

(Page Mode) < << | Byte 255 memory in the Page Mode

| ; {256 bytes)

Note:

1. B1=0, B2=0—> Mode 1, no lock protection
81 =0, B2 =1 -—> Mode 2, lock bit 1 activated
Bt =1, B2 = 0 —> Mode 3, lock bit 2 activated

B1 =1, B2 = 1 —> Mode 4, lock bit 3 activated

After Reset signal is high, SCK shouid be low for at least 64 system clocks before it
goes high to clock in the enable data bytes. No pulsing of Reset signal is necessary.
SCK should be no faster than 1/16 of the system clock at XTAL1.

For Page Read/Write, the data always starts from byte 0 to 255. After the command byte
and upper address byte are latched, each byte thereafter is treated as data until all 256
bytes are shifted injout. Then the next instruction will be ready to be decoded.

Each of the lock bit modes needs to be aclivated sequentially
before Mode 4 can be executed.

26 AT 810 S 55 2 0000 P S T
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al Programming Characteristics

re 14. Serial Programming Timing

P
MOSI K K /
tovsH F—»k—-———' tsHox ’E‘LS‘:SFLJ
. | LU B N I/

SCK \\-——»__"-"ﬂ ”__'_____‘_:\ H . S A
flgHsL ! i

I
MISO b4 b | \i/_

> 12. Serial Programming Characteristics, T, = 40°C to 85°C, V¢ = 4.0 - 5.5V (Unless Otherwise Noted)

1bol . Parameter ‘ Min : Typ Max I Units

LCL ] Oscillator Frequency 3 i : 33 \7 Midz o
. OsllaorPeriod s - ag
.| SCKPulse Width High | s | 1 e
‘ | SCK Pulse Width Low T e ! | ns |
. MOSiSewpwoSCKHgn tqe s

% | MOSIHold after SCK High | 2te | | 1 ns |
, | SCKLowtoMISOVald . w8 32 ns
SE l Chip Erase Instruction (?y;:le Tlme:_ 17 - ; o ﬁ,;,‘_ 7117 75_0“0¥ 'ﬁk _r';as -
- Serial Byte Write Cycle Time ! ! | 6415 ¢ + 400 1 s

AMEL 2
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\bsolute Maximum Ratings* ,
Operating TEMPerature............c...vcuecenencenenn. -55°C to +125°C “NOTICE:  Stresses beyond those listed under “Absolute

Maximum Ratings" may cause permanent dam-
Storage Temperature .........cooeeveeeeeeerecvesscsrones -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
Voltage on Any Pin other conditions beyond those indicated in the
with Respect t0 Ground..........cccceeeevvvvveruvvrcvnnns -1.0Vto +7.0V operational sections of this specification is not
implied. Exposure to absclute maximum rating
Maximum Operating Voltage .........ccovvvevivnreccneecieereees 6.6V conditions for extended periods may affect
) device reliability.
DC Output Current........ccvceeeveriressvnecrosennns 15.0 mA

)C Characteristics

he values shown in this table are valid for T4 = -40°C to 85°C and V¢ = 4.0V to0 5.5V, unless otherwise noted.

Symbol Parameter Condition Min Max Units
Vo Input Low Voitage (Except EA) -0.5 0.2 Vee-0.1 v
Vi Input Low Voltage (EA) 5 : 05 ‘ 02VY..0.3 v
Vin o Input High Voltage : (Except XTAL1, RST) : 0.2 Vc¢+3-; Vect0.5 \
Vi Input High Voitage (XTAL1, RST) 0.7Vee ! V05 v
VoL Output Low Vottage!"! (Ports 1.2.3) o = 1.6 mA L + 045 v
Vous g‘;‘r‘;“;fﬂ;”%’fggg;ﬁ o =3.2mA 0.45 v
lon = -60 A, Vo = 5V £ 10% 24 v
Vou (Pore 125, ALE, PEER) DR 075 Ve 2
low = -10 pA 09V, | v
lon = -800 A, Vg = 5V £ 10% 24 ; v
Vo (C;l:ﬁlg ;i%hxl\gnl:lggus Mode} lon = -300 pA 0.75 Vec l v
lon = -80 pA 08Vee v
" Logical 0 Input Current (Ports 1,2,3) | V=045V . -50 pA
Iy :.:3::::\!1 jz‘ u;)o Transition Current Vi = 2V, Vge = 5V £ 10% | 650 A
W Input Leakage Cumrent (Port 0, EA) | 0.45 <V, < V¢ 10 yA B
RR3Y Reset Pulldown Resistor 50 300 KQ
Co Pin Capacitar;ce 7 Test Freq. = 1 MHz, T, = 25°C 10 pF
Active Mode, 12 MHz 25 mA
Power Supply Current '
lee tdle Mode, 12 MHz , 8.5 mA
Power-down Mode® Ve = 5.5V T 50 WA

lotes: 1. Under steady state (non-transient) conditions, I, must be externally limited as follows:
Maximum g, per port pin: 10 mA
Maximum |, per 8-bit port:
Port 0: 26 mA Ports 1,2, 3: 15mA
Maximum total I, for all output pins: 71 mA
if i, exceeds the test condition, Vo, may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.
2. Minimum V¢ for Power-down is 2V.

8 AT 80 S 5 2 s S



Characteristics

\r operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
1ts = 80 pF.

ernal Program and Data Memory Characteristics

| 12 MHz Oscillator | Variable Oscillator

wbol  Parameter " Min | Max | Min | Max | Units
o Oselaorfrequency 0 33| MHz |
) | ALE Pulse Width o2 | 240 [ons
i Address Valid to ALE Low | 43 i tereL-25 ns
| AdesshouAterAEloy 48 | | e ||

r\[_t Low to Valid Instruction in i 233 ' Gl B85 ns
T TAELowwPSsERLow 4 | | twa® | s
" ﬁrﬁpggumpuise width T 208 Y | L s
,___. - . PSEN Low- to -\-I;':);(_!Estrucnon lniwm R 17;5 o __. ETCLC;:S-C; _'___nsﬁ 7
,:77 . lr;p—ut Instruction Hold After PSEN ”-_-_AT“_W”Oi“WV}A — aF (;' B - n;s a
N 155&1 nstruction Float After PSEN T s | e | ns
L 10 B N B S R N
v | Address to Valid Instruction In ' ! 312 ! b St e 80 ) ns
z PSEN Low to Address Float L ‘ 10 ‘ - . 10 1 ns
" | RD Pulse Width '\ 400 | [ Btec-100 | ﬁ | ons
- _ WR Pulse Width 400 T ons
, | ROlowovaidbasn | | %@ | Sau® | s
1% | Data Huld Ancf RD ; G ' | 0 5 ' s
. |owmewmeRs e omam | om
" | ALE Low to Valid Data In | 517 i | Bloe-150 : ns
T esmovmnasn | | Sgems |
MELwoRDorWRlow | 20 | 30 | Ya | Yaaww0 | |
AL | Address to RD or WR Low 203 i | Yoo 75 ns
o owevmseWRTeser | m | eaw | w
- ' Data Valid to WR High L 43 | Ttec-130 | L ons
B 1 | Data Hold After WR ; 33 1 tecim25 % { ns
- i ROLowtoAddressFloat | | 0 | ] 0 | ns
i | RD or WR High to ALE High 1 43 i 123 L 25 | tat25 | ns
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‘xternal Program Memory Read Cycle

o=t "
ALE 4 N
N * ek
Lavie ™ Lo |
— . N :
PSEN * torv )./7
Moot | et
- ' l tpx:x—"! —
PORT 0 > A0-AT7 CINSTRIN b oK A0-A7_ >
1 H H i -
!
N Laviv »
PORT 2 X AB - A15 X A8-A15
:xternal Data Memory Read Cycle
f— e i
ALE S : J%_ \ /
e ""t:«n;&c
PSEN __ /7 ) ' , N\ /
N LLev 't
?‘—" lRLRH -
o fewe % ;
RD : N 4
e— LLAX—’! — )
SN SR . lrioy ! trupz
SAVLL \ t.. . - :
RAZ ™ 570 et tReox
PORT 0 __>KAQ - A7 FROM RI OR DPL)OO‘—IWG’A |N‘>§)‘(Ao — A7 FROM PCLO— INSTR IN
i

le—

tarwe

S

= 4
i

(AVDV —“—’{

K

PORT 2 ),

P2.0 - P2.7 OR AB - A15 FROM DPH

X

A8 - A15 FROM PCH

AATT 81 552 0000000000000
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ernal Data Memory Write Cycle
ol o &

ALE

¢
'S I ]

PSEN

-/

i
1

e Ly ———re—tyiwH —

WR

DATA OUT

PORT 0 >—{< AD - A7 FROM RI OR

P A0 - A7 FROM PCLO=CINSTR IN

P,

LT

|
DPLN

L}

N >

L

PORT 2 j( B2.0 - P27 OR A8 - A15 FROM DPH

A8 - A15 FROM PCH

X

ernai Clock Drive Waveforms

{CHCX

VCC - 0.5\’ m

lcicn —

. i ]
-/0.‘2 Ve - 0.1V * i ’
0.45V l
o oy T :
i j
* loce ”
ernal Clock Drive
nbol Parameter Min Max Units
o 'Oscillator Frequency 0 33 MHz
] , Clock Period ; 30 ns
X High Time 12 ns
x ' Low Time 12 ns
N ]
H Rise Time P ns
L ! Fall Time ns
31
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serial Port Timing: Shift Register Mode Test Conditions

"he values in this table are valid for V¢ = 4.0V to 5.5V and i.oad Capacitance = 80 pF.

| 12MHzOsc | Variable Oscilator |
Symbol Parameter Min | Max Min ‘ Max Units
txoxe Serial Port Clock Cycle Time J 1.0 12t f us
tovxn Cutput Data Setup to Clock Rising Edge L 700 T T . ~ ‘ i N “i ns B
ox Output Data Hold After Clock Rising Edge | 50 1 Nge-80 s
terox Input Data Hold After Clock Rising Edgs I o ? 0 ns
tarov Clock Rising Edge to Input Data Valid | | 700 t 10t g -133 | s
3hift Register Mode Timing Waveforms
INSTRUCTLCL).: | 0 | 1 ] 2 | 3 ] 4 | 5 ] 6 | 7 i 8 i I_
sty
CLOC ! I O T T O T A O O
lavxH r_—:; o ‘xalox
WRITE TO SBUF, N e XA X (s Xs Xe X7 J/
OUTPUT DATA besov " | 7 o sermi |
L CLEARRI ,
INPU;’ DATA SET Rl?

AC Testing Input/Output Waveforms(!

Veg w3V 02 Voo + 09V
/' TEST POINTS |

s S
645V SNG02 Y - 0V L N
lote: 1. AC Inputs during testing are driven at V - 0.5V
for a logic 1 and 0.45V for a logic 0. Timing measurements are made at V,,, min. for a logic 1 and V, max. for a logic 0.
“loat Waveforms!"
Vioan Timing Reference
o Peints
Vioan 0.1V \/OL' 0.1V
lote: 1. For timing purposes, a port pin is no longer floating when a 100 mV change from load voltage occurs. A port pin begins to
float when a 160 mV change from the loaded VgV, level occurs.
12 AT SOS5 2 marmmmsiseesnmer s
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lering Information

peed Power ! ‘_
AHz) } Supply Ordering Code Package ; Operation Range
24 | 40Vte55V | AT89S52-24AC 44A i Commercial
‘ ! AT89S552-24JC 44) 3 (0°Cto 70°C)
| ATB9S52-24PC 40P6 |
i AT89S552-24SC ! 42PS6 i
AT89S52-24A) f 44A ‘ Industrial
E AT89552-24J1 44) l (-40°C to 85°C)
i AT89S52-24P| 40P6 |
| AT89S52-24S| 42PS6 i
33 4.5V to 5.5V AT89S552-33AC 44A Commercial
AT89S852-33JC 44y (0°C to 70°C)
AT89852-33PC 40P6
AT89852-33SC 42PS6
Package Type
\ 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
] 44-lead, Plastic J-leaded Chip Carier (PLCC)
6 40-pin, 0.600" Wide, Plastic Dual Inline Package (PDIP)
’S6 42-pin, 0.600" Wide, Plastic Dual Inline Package (PDIP)

AREL ”
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AUNEL

>ackaging Information

4A — TQFP

PR LR TR RRE _ i
PINT. (- : i
. PIN 1 IDENTIFIER
e . T o
i
- — N e ";-'j':r":' - '
)
e — D - ——— e —
! !
e ,
b
-— - L
COMMON DIMENSIONS
(Unit of Measure = mmj)
symBoL! MIN | NOM | MAX | NOTE:
A - - 1.20
! ] £05 0.45 :
Az . 085 | 100 | 105 ;
D 11.75 12.00 12.25
o 4,90 J00 ¢ 100 Note 7
e 11.75 12.00 12.25
Notes: 1. This package conforms to JEDEC reference MS-026, Variation ACB. -1
2. Dimensions D1 and E1 do not include mold protrusion. Allowable E1 9.0 10.00 10.10 { Note 2
protrusion is 0 28 e per side Dimensions D1 and £1 are marimuer & .50 - nay
plastic body size dimiensions including mold mismatch. :
3. Lead coplanarity is 0.10 mm maximum. c 0.09 - 0-20
Lo p0ss - 1 07
{ e 0.80 1YP
10/5/2001
2325 Orchard Park TITLE DRAWING NO. |REV.
I{ . .
m Som Jose. OA 051 3‘3’13’ A44A, 44-iead, 10 x 10 mm Body Size, 1.0 mm Body Thickness, 44A 8
” ' 0.8 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

34 AAT 89S 552 0 S
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- PLCC

. 1.14(0.045) X 45
1.14(0.045) X 45 PIN NO.1 P . 0.318(0.0125)
R, : W )
' f 1CENTIFIER — 81910 G075
[ R |
' .. t
A
A Es £ B D2/E2

L e -
I o I AET I S
- - D1 —
D -y o\
o
- A
N el P—

G 310.020AK
45 MAX (3X)

COMMON DIMENSIONS

l — e - R e e (U it of Measure = min

i SYMBOL| MIN NOM MAX | NOTE ;
A | 4100 - | asm 5
Al 2280 0 - S04E
A2 0.508 - -
, D 17.399 ¢ -
D1 16.510 -
E 17.399 -
Notes: 1. This package conforms to JEDEC reference MS-018, Variation AC.
. . E1 16.510
2. Dimensions T and E! do nct inciuds mold protrusion. i -
Aliowable protrusion is .010"(0.254 mm) per side. Dimensicn D1 D2/E2 | 14.986 . ' 15.002
and E1 include mold mismatch and are measured at the extreme 0.660 0.813
material condition at the upper or lower pamng line. i - . !
3 Lead coplananty is §.004" {0,102 mm) maxi 31 11330 ! . 1633 !
e 1270 TYP ! B
1503440
2325 Orchard Pariow TITLE DRAWING NO. |REV.
TR rchal arkway i . .
1 1]=] Jose, CA 85131 44J, 44-lead, Plastic J-leaded Chip Carrier (PLCC) 44 B

ANEL,
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0P6 — PDIP

B 1) E
! - PIN
11
o AL o I 0 I o IRV A A
i
E /o /// {\ g E1
| .
{ 1 YV "\ ;
PO o S S i i i B A A B e
SEATING PLANE .. | woom 5 -l o R A ;
R L O L TR R TR Y o
" ) i —A1
L .- ' —
— B1 s
e
- E ""
) A ! COMMON DIMENSIONS
- o ihope~15¢ REF {Unit of Measure = mm)
I N . f i .
i - SYMBOL| MIN | NOM | MAX | NOTE |
) !
i——-——- B ———«——-»‘ A - - 4.826
AU A5E
D | 52070 - 52.578 | Note Z |
3 15.240 - 15.875
: =4 13,487 - 13970 ) Nt 2
B 0.356 - 0.559 |
Notes: 1. This package conforms to JEDEC reference MS-011, Variation AC. B1 1.041 _ 1.651
2. Timensions D and £1 de nol inchide mold Flash or Protrssion. L 3.043 - 3.358
Mold Flash or Protrusion shali not exceed 0.25 mm {0.01C7). c 0.203 _ 0.381
B 15.494 - 17.526
i e ____2.540 TYP i i
09/28/01
TITLE DRAWING NO. |REV.
AIMEL 2325 Orchard Parkway | 44pg, 40-lead (0.600°/15.24 mm Wide) Plastic Dual 40P6 8
mmmy:  San Jose, CA 95131 Inline package (lep)

36




36 - PDIP

- O PIN |
| A1 i
o s o e o )
o i
/ o E1
f \\_!
] H
[ — L e e Lot e
! \
I ) ) Yl Vg
SRR AR TIPS Y ST TR -
’ . L . T
EATING PLANE - - e 8 0 ot S i
H I’ B . .y L F 3
AU | Y S VAT b :
i 1l n EAl
Lo w— - Ty
— e 2
" - B1
e
—ee ~—
i A COMMON DIMENSIONS
o o U e~ 150 REF {Unit of Measure = mm)
K g SYMBOL: MIN NOM MAX | NOTE ;
| i
g eB ; A - - 4.83
At c.2 . -
- T it ar | Nt A
D 36.70 - 36.96 | Note 2
E 15.24 - 15.88 |
& L33 4R ~ 2eT
B 038 - j 056
]
Notes: 1. This package conforms to JEDEC reference MS-011, Variation AC. 81 0.76 -
2. Cimensions D and £1 do not include moid Flash or Protrusion. i 555 i - 3.43
A N y "
Mold Flash or Protrusion shall not exceed 0.25 mim {0.G610"). c 0.20 N 0.30
_.“eB‘AA - 1 - 18.55 N
e | CoaaeiYP |
11/6/03
TITLE DRAWING NO. |REWV.
HIEL 2325 Orchard Parkway | 4ps6, 42-lead (0.60015.24 mm Wide) Plastic Dual aopss | A
> San Jose, CA 95131 Inline Package (PDIP)

ATmEL | 7
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L298

DUAL FULL-BRIDGE DRIVER

OPERATING SUPPLYVOLTAGEUPRP TO 46 V
TOTAL DC CURRENT UPTO 4 A

LOW SATURATION VOLTAGE
OVERTEMPERATURE PROTECTION
LOGICAL "0" INPUT VOLTAGE UP TO 1.5V
{HIGH NOISE IMMIUNITY)

DESCRIPTION

The L2988 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerS020 packages. it is a
high voltage, high current dual full-bridge driver ce-
sianadto acceptstandard TTL Ingiclevels anddrive
inductive loads such as relays, solenoids, CC and
stepping motors. Two enableinputs are providea i
enable ordisable the deviceindependentlyof thein-
put signals. The emitters of the lower transisiors of
each bridge are connected togetherand the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

Multiwatib

OROERING NUMBERS : L2S8

4
LZ296r (PowarS020)

PowerS020

Multhiwatt Vert)

N 1)
vithitiviiesa ey

H\.li;l‘;

Y - o - DU G S - ok - 3 —_
nectinnofl an exiemalsensing resistor, An additional
t

iower voltage.

m&F\ ogz Vg BOME mcl)u ouT4
2z 3 B g Ve

01_ Yred A
i P

-

1

1}4 SO

H i
1 2 3 % l
n Iné
4 e ; —4
a2 l n3
o L] 10 ":
y il L " f_'{_";
] 8 15
SENSE A . _L §——OSENSE D
i !a“ L]-"sa
Jenuary 2000 113




L298

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Ve Power Supply 50 \%
Vss Logic Supply Valtage 7 Y
V1,Ven Input and Enable Voltage -03to 7 \Y;
lo Peak Output Current (each Channel)
- Non Repetitive (1 = 100us) 3 A
~Repetitive (80% on —20% off: ton = 10ms) 25 A
-DC Operation 2 A
Vsen- Sensing Voltage -it02.3 \Y
Prot Total Power Dissipation (Tcase = 75°C) 25 w
T Juncticn Operating Temperature -25t0 130 °C
Tay. T;  |Storage and Junction Temperature -40to 150 °C
PIN CONNECTIONS (iop view)
/ l ~ s e CURRENT SENSING 8
:h 1w T cuThuT4
K] S— GUIFYI 3
\V 12 3 INPUTS
ERI e— ENABLE B
Lo E— 1
. Ll S—— LOGIC Sy Wi TAGE Vg
S — o
[J) TEm—— INPUT 2
& > onaplEa
s INPUT 1
4 L SUPPLYVOLTAGE V5
@_ K} e—— QUTPUT 2
R eana— VY T
\ f o~ T currentsensinga
Z TAB CONNECTED TOPIN 8 D9SINGICA
GND [ rx 26 ] GND
SenseA 3 < 19 ] Senscd
NC. 3 3 18 3 NC.
ouwt1 [ 4 17 ] Out4
auz [ s PowerSO20 s [ oui?
ve 16 15 [ Inputa
tputt 4 7 14 ] EnableB
EnabieA [ 8 153 T npat2
mput2 3 9 12 ] vss
GND {10 11 1 GND
D95IN239
THERMAL DATA
Symbol Parameter PowerS020 Mulitiwatt15 Unit
Rihjcase | Thermal Resistance Junction-case Max. - 3 °CIW
Rinjams | Thermal Resistance Junction-ambient Max. 13 () 35 °C/W

{*) Mourted on aluminum substate

2/13
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PIN FUNCTIONS (referto the block diagram)

MW.15 PowerSC Name Function
1:16 219 Sense A; Sense B | Between this pin and ground is connected the sense resistor 1o
control the current of the load.
2:3 4.5 Gut 1. Gut 2 Outputs of the Bridge A: the current that flows through the load
conneded between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.
A non-inductive 100nF capacitor must be connected between this
pin and ground.
5,7 7.9 Input 1; Input 2 TTL Compatibie inputs of the Bridge A.
6;11 814 Enable A; EnableB | TTL Compatible Enable Input: the L state disables the bridge A
{enable A) and/ar the bridgs B (enable B).
8 1,10,11,20 GND Ground.
9 12 VSS Supply Voltage for the Logic Blocks. A100nF capacitor must be
conneded between this pin and ground.
10; 12 1315 Input 3 Input 4 TTL Compatibie Inputs of the Bridge B.
13; 14 16,17 Out 3; Cut 4 Outputs of the Bridge B. The cument that flows through the load
conneded between these two pins is monitored at pin 15.
- 3,18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss = 5V, Tj = 25°C; unless otherwise specified)

Symbol Parameter Test Conditiors Min. | Typ. | Max. { Unit
Vs Supply Voltage (pin 4) Operative Condition Viy +2.5 46 \
Vss  }Logic Supply Voltage {pin 9) 4.5 5 7 v
Is Quiescent Supply Current (pin4) jVen=H; kL =0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven = L Vi=X 4 mA
iss Quiescent Current from Vgg (pin 9) [Ven=H., L =0 Vi=t 24 36 mA
Vi=H 7 12 mA
Ven = L V=X 6 mA
Vi Input Low Voitage -0.3 1.5 v
(pins 5,7, 10, 12) .
ViH Input High Voltage 23 VSS \%
{pins 5,7. 10, 12)
e Low Voltage Input Current Vi=L -10 nA
(pins 5, 7, 10, 12)
™ High Volitage Input Current Vi=H< Vgs-0.6V 30 100 HA
{pins 5,7, 10,12}
Ven =L [Enable Low Vollaie (pins 6, 11) -0.3 1.5 \4
Ven = H_{Enahle High Voltage (pins 6, 11) 2.3 Vss \'
fsa =L }lLow Voliage Enable Current V. =i —-10 uA
(pins 6, 11)
len =H |High Voltage Enable Current Ven = H £ Vg5 ~0.6V 30 100 BA
(pins 6, 11)
Vcesat(Hy JSource Saturation Voltage I = 1A 0.95 1.35 1.7 Vv
I =2A 2 2.7 \
Veesay |Sink Saturation Voltage L=1A (5) 0.85 1.2 1.6 \Y
L =2A (5) 1.7 2.3 '
Vcesat | Total Drop L=1A (5) 1.80 3.2 \
WL=2A (5) 4.9 \
Vsens | Sensing Voltage (pins 1, 15) -1 (1) 2 \'
‘7[ 3n3
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
T1 (V) JScurce Current Turn-off Delay 05V o008t (2);(4) 1.5 us
T2 (V) }{Source Current Fall Time 0.94 to0.14  (2)(4) 0.2 us
T2 (V) 1Source Currerd Turn-on Delay DEaV o1l (2% (4) 2 s
Ts (V) {Source Current Rise Time 0.1l 10081, (2);(4) 0.7 us
Ts (V) |Sink Current Turn-off Delay 05Vit00.91, (3),(4) 0.7 us
Ts (V) |Sink Currert Fall Time 091 t0C.1} (3% (4) 0.25 us
T7 (V) {Sink Current Turn-on Delay 0.5Vito0.91. (3):(4) - 1.6 us
Tz (VY §Sink Current Rise Time G900 w008k {3).(4) 0.2 us
fc (Vi} |Commutation Frequency hL=2A 25 40 KHz

T+ (Ven) |Source Current Turn-off Delay 0.5Vento 0.9 1L (2);(4) 3 Hs

Tz (Ven) {Source Current Fail Time 0.98. w0t {254 i us

Ta (Ven) }Source Currert Turn-on Delay 0.5Vento 0.1 (2);(4) 03 us
Ts (V. |Source Current Rise Time 0.1l to09Y {2);(4) 04 us
Ts (Ven) |Sink Current Tum-off Delay 0.5V t0 031 (3):(4) 2.2 us
T (Ven) |Sink Current Fall Time 0.9 to0.11,  (3):(4) 0.35 us
T7 {Ven) }Sink Current Turn-on Deloy 05V to GOl 314 0.25 us
Ts (Ven) |Sink Current Rise Time 0.1l 10091, (3);(4) 0.1 us
1j 1)Sensing voltage can be —1 V fort < 50 usec: in steady state Veens min = 0.5V,
2) Seefig. 2.
3) See fig. 4.
4) The toad must be 3 pure resistor.
Figure 1 : Typical Saturation Voltage vs. Output Figure 2 : Switching Times Test Circuits.
Current,
G~ 5418
vsar
(V) VgV Vgeh2V
g
'ss = H
24 INPUT
o—]
3
28 T
11 L2080 >
15 L] ENABLE I
V" 185
1.2 = R(=20Q0
08
: 558520
0.4
0 06 08 12 18 20 24 JolA). Note : For INPUT Switching, set EN=H

413

For ENABLE Switching setIN = H

4
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Figure 3 : Source Current Delay Times vs. Input or Enable Switching.

h &

Imax(2A)
90% —

10% -

Ven; {4V}
50% 4+

S-8a45322

Figure 4 : Switching Times Test Circuits.

INPUT

ENABLE

o

Note : ForINPUT Switching, set EN = H

%

For ENABLE Switching, setIN= L
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Figure 5 : Sink Current Delay Times vs. Input 0 V Enable Switching.

s
tman{2A) >
Vo R 7
S B N v, "
.18 |re LA
I
¥ (4V)
0% fF—mmm—— - .
Imax2A) - = =~ - fpmorrr——t - — - — - —
ol Wi I Sm—— s
N/ .
17 ive s lvsl
r T
v \j\
0% b
t_L
$-10667 g
Figure 6 : Bidireclional DC Motor Control.
s
. .I-w"p LN Wl ¥ L
T Ao
! wé io‘ L. Inputs Function
Q ﬁ— -]
Ven=H C=H:;D=L Forward
9: 2 1 ?\: C=L;:BC=H Raverse
O C=0 Fast Motor Stop
I%O Ven =L C=X:D=X Free Running
— 3 YonF Motor Stop
l UZ L299N l L=Low H =High X = Don'tcare
‘ I —GOven
7O CONTROU ad _{l: -J------t°
DI YO D4 :1A FAST RECOVERY OICOE (fyy. €200m5)
S-SEINT
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Figure 7 : For higher currents, outputs can be paralleled. Take care to parallel channel 1 with channel 4

and channel 2 with channe! 3.

T Vs Vss
100nF 100 nF
i b
QENABLE 290
Nt s '\lk 2 vt
o D T
A
!
o2 ] ’ J\}\ 3 lourz
| Ll
'I 1]
l 10 l* 13
M
” i . \ 1)
[ I
[} 18 k)
S-ss7TN? 1 \T
.'T:"s

APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

Thel 298integratesiwo poweroutpuistages(A; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in com-
mon or differenzialmode, dependingon the state of
the inputs. The current that flows through the ioad
comes out from the bridge at the sense output: an
external resistor (Rsa ; Rsg.) allows to detect the in-
tensity of this current.

1.2. INPUT STAGE

Eachbridge s driven by means of fourgatesthe in-
putof which are In1; in2; EnAand In3; ind ; EnB.
The Ininputs set the bridge state when The Eninput
is high ; a lowstate of the En inputinhibitsthe bridge.
All the inputs are TTL. compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as near as possible to GND pin. When the [arge ca-
pacitor of the power supply is too far from the IC, a
second smaller one must be foreseen near the
L298.

The sense resistor, not of a wire wound type, must
be grounded near the negative pole of Vs that must
be nearthe GND pin of the |.C.

73

Each input must be connected to the source of the
driving signals by means of a very short path.
Turn-On and Turn-Off : Beforeto Tum-ONthe Sup-
ply Voltage and beforeto Turnit OFF, the Enablein-
put must he driven to the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagram for which only one bridge is needed.
The extemal bridge of diodes D1 to D4 is made by
four fast recovery elements (tm < 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load current.

The sense outputvoltage can be used to controfthe
current amplitude by chopping the inputs, or to pro-
vide overcurent protection by switching low the en-
able input.

The brake function (Fast motor stop) requires that
the Absohite Maximum Rating of 2 Amps must
neverbe overcome.

When the repetitive peak current needed from the

load is higher than 2 Amps, a paralleled configura-
tion can be chosen (See Fig.7).

An extemal bridge of dicdes are required when in-
ductive loads are driven and when the inputs of the
IC are chopped; Shottkydiocdeswould be preferred.

713
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This solution can drive until 3 Amps In DC operation Fig 10 shows a second two phase bipolar stepper
and unti 3.5 Arnos of a repelilive peak current. motor conlrol circui! where the current is conlrolied

OnFig 8ilis shownthedriving ofa twophasebipolar ~ PYthe l.C. L6506.
stepper motor ; the needed signals to drive ihe in-

puts of the 1298 are generated. in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designedforthe
application of Fig 8.

Figure 8 : Twa Phase Bipolar Stepper Motar Circuit.

This circuit drives bipolar stepper motors with windi'ng currents up to 2 A. The diodes are fast 2 A types.
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Figure 9 : Suggested Printed Circuit Board Layout for the Circuit of fig. 8 (1:1 scale).

Hd DO OO D

e
(R

GND ¥ Oy 07z 0, V55 GND

Figure 10 : Two Phase Bipolar Stepper Motor Control Circuit by Using the Current Controller L6506.
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DIM mm inch
"M, [ Tye. [max. [ min [Ty, [Max. OUTLINE AND
: : — MECHANICAL DATA
B 2.65 0.104
c 16 0.063
E | 049 0.55 | 0.019 0.022
F | 066 075 | 0.026 0.030
G | 1.02 | 1.27 | 1.52 | 0.040 | 0.050 | 0.060
G1 |17.53 | 17.78 | 16.08 | 0.690 | 0.700 | 0.710
H1 | 196 4 o772
H2 20.2 0.795
L | 219 | 222 | 225 {0.862 | 0.874 | 0.886
L1 | 217 | 221 | 225 | 0.854 | 0.870 | 0.886
L2 |17.85 18.1 | 0.695 0.713
L3 |17.25| 17.5 | 17.75 | 0.679 | 0.689 | 0.699
L4 | 103 | 107 | 10.9 |0.406 | 0.421 |0.429
7| 285 29 |0104|  fo.114
M | 425 | 455 | 485 |0.167 |0.179 |0.191
M1 | 4.63 | 5.08 | 553 |0.182 |0.200 | 0.218 -
S 1.9 26 |0.075 C.102
s1 | 1.9 26 | 0075 0.102 Multiwatt15 VvV
| Diat | 3.65 3.85 | 0.144 0.152
A - =
W 3 ___—-i——_- )
= 3
47 ‘
B Dia 1 5(_/
] t ot
—— s | <
N —d
n = bO Od ’
. i
L o = I [ ;
4 H2
L
| F
m H G“ =

1013

4




oI e e OUTLINE AND R
: T
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
— R R MECHANICAL DATA
| \ k5] ).187
B 2.65 0.104
3 16 N.0R3
e | 049 055 | 0.019 0.022
F 0.66 0.75 | D.026 0.030
8] 1.14 127 1.4 0.045 {1 00501 D.055
G1 |17.57 | 17.78 | 17.91 | 0.892 | 0.700 | 0.705
H1 19.6 0772
HZ 20.2 ).795
L 20.57 0.810
S
L1 18.03 0.710 1#\\%\.}\ N Il
L2 2.54 6.100 NN E R
NS
L3 | 1725 175 | 17.75 | 0.679 | 0.689 | 0.698 W
L4 10.3 10.7 10,9 | 0.406 | 0.421 ]| 0.429 H
L5 5.28 5.208 -
L6 2.38 0.094
L7 | 265 28 |0.104 0.114
5 1.9 26 |0.075 0.102
st | 1 2.6 |0.075 0.102 Multiwatti15 H
Diat | 365 385 0144 0.152
| i
A s
T ——J—--‘ 81
i c - | i 1
L r [/— \ i EY
A
! 1 D1 L/
= il vl
1 <
—— | - l
o |
| -
i n 1 t
i i |
1]
il
\———-——;:-_ H2
N S
L6
L5

4
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DIM. mm inch :

- MIN, | TYP. | MAX. | MIN, | TYP | MAX,
A 3. (.142
al 0.1 0.2 | 0.004 0.012
a2 3.3 0.130
ad U 0.1 | 0.000 0.004
b 0.4 0.53 | 0.016 0.021
C 0.23 0.32 | 0.009 )

2 {1 5.8 18 0,622 0.630
5] 4.4 9.8 | 0.370 0.380
E 13.9 14.5 | 0.547 0.570
@ .27 0.050
el 11.43 0.450

E1(1)] 10.9 11.1 { 0.429 0.437
E2 2.9 0.114
E£3 5.8 6.2 |0.228 0.244
G 0 0.1 0.000 0.004
H 15.5 15.9 | 0.610 0.626
i LA G.043
L 0.8 1.1 ] 0.031 0.043
N 10° (max.)

S 8 {max.}
7 1 10 | ] | 0.394 |

(1) "D and F~ do nolinclude mold flash or protrusians.
- Maldflash or protrusions shall not exceed .15 mm (0.0067)

< Crticaldimens

E","G"and "a3"

OUTLINE AND
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Infoermation fumished is believed to be accurate and reliable. However, STMicroelectronics assumes no resgonsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may rzsult from it5 use. No
ticense 1s granted by imphcation or otherwise under any patent or paient nghis ot STMicroelectronics. Speciticanon mentioned In this
pubfication are subject 10 change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of STMicroelectronics.

The ST logo is 2 registered rademark of STMicrcelsctionics
«. 2000 STMicroelectronics — Printed in italy — All Rights Reserved
STMicroelectranics GROUP OF COMPANIES
Austratia - Brazi! - China - Finland - France - Germany - Hong Kong - India - Italy - Japan - Malaysia - Malta - Morocco -
Singapore - Spain - Sweden - Switzerland - United Kingdom - U.S.A.
hitp:/iwww.st.com

=/

1313




tures

-Voiltage and Standard-Voltage Operation

5.0 (Voo = 4.5V to 5.5V)

2.7 (Ve = 2.7V to 5.5V}

2.5 (Vg = 2.5V to 5.5V)

1.8 (Vg = 1.8V to 5.5V)

rnally Organized 128 x 8 (1K), 256 x 8 (2K), 512 x 8 (4K},

4 x 8 (8K) or 2048 x 8 (16K)

ire Serial Interface

mitt Trigger, Filtered Inputs for Noise Suppression
rectional Data Transfer Protocol

kHz (1.8Y, 2.5V, 2.7V) and 400 kHz (5V) Compatibility

e Protect Pin for Hardware Data Protection

yte Page (1K, 2K), 16-Byte Page (4K, 8K, 16K) Write Modes
ial Page Writes Are Allowed

-Timed Write Cycle (10 ms max)

1 Reliability

Endurance: 1 Million Write Cycles

Data Retention: 100 Years

ESD Protection: >3000V

omotive Grace and Extended Temperature Devices Available
n and 14-Pin JEDEC SOIC, 8-Pin PDIP, 8-Pin MSOP, and 8-Pin TSSOP Packaaes

cription

\T24C01A/02/04/08/16 provides 1024/2048/4096/8192/16384 bits of serial elec-
y erasable and programmable read only memory (EEPROCM) organized as
56/512/1024/2048 words of 8 bits each. The device is optimized for use in many
rial and commercial applications where low power and low voltage operation are
1tial. The AT24C01A/02/04/08/16 is available in space saving 8-pin PDIP,
4C01A/02/04/08/16), 8-Pin MSOP (AT24C01A/02), 8-Pin TSSOP
4C01A/02/04/08/16), and 8-Pin and 14-Pin JEDEC SOIC
'CO1A/02/04/08/16) packages and is accessed via a 2-wire serial interface. In
on, the entire family is available in 5.0V (4.5V to 5.5V), 2.7V (2.7V to 5.5V), 2.5V
to 5.5V) and 1.8V (1.8V to 5.5V) versions.

Configurations 8-Pin TSSOP
lame | Function A0 T 1O 8[Dvce
' A1 |2 7[wp
A2 | Address Inputs A213 61 scL
Serial Data GND 14 5[1sDA
e
e LB SHOGCIT 8-Pin MSOP
' Write Protect
i ' A0 1 O s[—vce
| No Connect A2 Tawe
14-Pin SOIC AT 13 61 1SCL
GND ] 4 50 1SDA
1 14 INC
12 13 ’:] vCC 8-Pin PDIP 8-Pin SOIC
3 1205wWP —
i 11EINC A0l sfivee AOCT] 1 sfvee
s i0—1scL A2 7O we AT 2 7[we
—1s 9 1SDA A2C]3 s[1scL A2]3 e[1scL
7 8[INC GND (] 4 5[1SDA GND {4 5[1SDA

ATMEL

®

2-Wire

Serial EEPROM
1K (128 x 8)

2K (256 x 8)

4K (512 x 8)

8K {1624 x 8)

16K (2048 x 8)

AT24C01A
AT24C02
AT24C04
AT24C08
AT24C16

Rev. 0180D-10/98
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olute Maximum Ratings

ating Temperature.............cccceeeeeeeenennnean. -55°C to +125°C
g€ TeMPErature .........cceoeeueeneeneereessrsnranes -65°C to +150°C
je on Any Pin

“NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings”™ may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any

other conditions beyond those indicated in the

Respect to Ground -1.0V ta +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating
num Operating Voltage..........cccoverecnrereencerccaeranns 6.25V conditions for extended periods may alfect device
refiability.
ItPUL CUITENL.......cciiirirerrrnrerrcrrereercseeeceressenesnnanes 5.0 mA
sk Diagram
vCC ——»
GND ———»
wP .- — ey
i
scL ~ o START :
T STOP H
SDA TP Loeic
P SERIAL o
4 % J—— ___'____‘_':: LOGIC 7
| 100 T .
DEVICE oo DATA RECOVERY
ADDRESS R [
—=~# COMPARATOR \LOAD INC
Al‘ T 'T"“_—" i } Y h 4 ! o
A, e - R/W DATA WORD ‘ u
A, ! % *| ADDAR/COUNTER |~~T* O EEPROM
3
' ]
; :
% ; L -~ SERIAL MUX
! i v
' ' e
D rmerim—p] Doy /ACK
—--———-—»  LOGIC
t e
- Doyr !

Description

\L CLOCK (SCL): The SCL input is used to positive
clock data into each EEPROM device and negative
slock data out of each device.

AL DATA (SDA): The SDA pin is bidirectional for
data transfer. This pin is open-drain driven and may
2-ORed with any number of other open-drain or open
'or devices.

-E/IPAGE ADDRESSES (A2, A1, A0): The A2, A1
0 pins are device address inputs that are hard wired
> AT24CO01A and the AT24C02. As many as eight
devices may be addressed on a single bus system
e addressing is discussed in detail under the Device
ssing section).

The AT24C04 uses the A2 and A1 inputs for hard wire
addressing and a total of four 4K devices may be
addressed on a single bus system. The AD pin is a no con-
nect.

The AT24C08 only uses the A2 input for hardwire address-
ing and a total of two 8K devices may be addressed on a
single bus system. The AD and A1 pins are no connects.

The AT24C16 does not use the device address pins which
limits the number of devices on a single bus to one. The
A0, A1 and A2 pins are no connects.

WRITE PROTECT (WP): The AT24C01A/02/04/16 has a
Write Protect pin that provides hardware data protection.
The Write Protect pin allows normal read/write operations
when connected to ground (GND). When the Write Protect
pin is connected to V¢, the write protection feature is
enabled and operates as shown in the following table.

AT24C01A/02/04/08/16 mesesssssssessssssss——



Part of the Array Protected

in -
I—24C01A 24C02 ‘ 24C04

| 24C08 | 24C16
i H
' ' l "'Normal ! upper
i Full (1K) | uu (2K) | Full (4K) | Reads ! Half
° | Aray f Array Write | (8K)
| , Operation ! Arvay

ID . Normal Read/Write Operations

nory Organization

CO01A, 1K SERIAL EEPROM: Internally organized
28 pages of 1-byte each, the 1K requires a 7-bit data
address for random word addressing.

AT24C02, 2K SERIAL EEPROM: Intemnally organized with
256 pages of 1-byte each, the 2K requires an 8-bit data
word address for random word addressing.

AT24C04, 4K SERIAL EEPROM: The 4K is internally
organized with 256 pages of 2 bytes each. Random word
addressing Chip Number requires a 9-bit data word
address.

AT24C08, 8K SERIAL EEPROM: The 8K is internally
organized with 4 blocks of 256 pages of 4 bytes each. Ran-
dom word addressing requires a 10-bit data word address.
AT24C16, 16K SERIAL EEPROM: The 16K is internally
organized with 8 blocks of 256 pages of 8 bytes each. Ran-
dom word addressing requires an 11-bit data word
address.

Capacitance'V
:able over recommended operating range from T, = 25°C, f = 1.0 MHz, Ve = +1.8V.
bol | Test Condition ' Max ‘ Units Conditions
§ input/Output Capacitance (SDA) 8 pF Vya =0V
' Input Capacitance (A, A, A, SCL) 6 pF Vin = 0V
1. This parameter is characterized and is not 100% tested.
Characteristics
;able over recommended operating range from: Ty, = -40°C to +85°C, V¢ = +1.8V to +5.8V, T, = 0°C to +70°C,
+1.8V to +5.5V (unless otherwise noted).
bol Parameter Test Condition Min Typ Max Units
Supply Voltage 1.8 55 \)
Supply Voltage 25 5.5 Vv
" Supply Voltage 2.7 5.5 \
Supply Voltage 4.5 55 A"
! Supply Current V¢ = 5.0V ! READ at 100 kHz 0.4 1.0 mA
| SupplyCumentVec=50V | WRITE at100kHz 20 3.0 mA
Standby Current Ve = 1.8V Vin = Ve O Vgg 0.6 3.0 pA
B | Standby Current V¢ = 2.5V Vin = Ve Or Vgs ) 14 4.0 HA
Standby Current Ve = 2.7V Vin = Ve OF Vgg 1.6 4.0 HA
. Standby Current V. = 5.0V ! Viy=VecorVgs 8.0 18.0 pA
Input Leakage Current Vin = Ve OF Vgs 1 0.10 3.0 pA
Output Leakage Current Vour = Vec Or Vgg 0.05 3.0 pA
Input Low Level" - -0.6 Ve x 0.3 A
Input High Levei(" Ve x 0.7 Vg + 0.5 \"
Output Low Level V. = 3.0V oL = 2.1 mA 0.4 v
Output Low Level Ve = 1.8V loy = 0.15 mA 0.2 A
1.V, min and V,,, max are reference only and are not tested.
S ‘m 3
(——
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~haracteristics

able over recommended operating range from T,
" (unless otherwise noted).

= -40°C 1o +85°C, V¢ = +1.8V to +5.5V, CL = 1 TTL Gate and

27-,25,18volt | 50wolt |
sol Parameter Min | Max | Min | Max | Units
Clock Frequency, SCL 100 | 400 kHz
Clock Puise Width Low 47 a2 us
Clock Pulse Width High 40 | I 63“-[‘“ ‘ H} us
Noise Suppression Time" " 100 ! ' 50  ns
B Clock Low to Data Out Valid 0.1 45 | 01 | 09 us
i Time the bus f'nlJ_st be free before 47 Poq2 us
a new transmission can start"
N Start Hold Time 4.0 0.6 s
A Start Set-up Time 4.7 26 HS
T Data In Hold Time 0 ‘ 0 ? us
T Data In Set-up Time 200 ], 100 ns
. inputs Rise Time(" o 10 . 03 ps
Inputs Fall Time( 300 | l 300 ns
° Stop Set-up Time 47 ! 0.6 us
Data Out Hold Time 100 ' 50 ns
i Write Cycle Time 10 10 ms
rance™ | 6.0V, 26°C, Page Mode ™ M | g;::?:s

1.

ice Operation

*K and DATA TRANSITIONS: The SDA pin is nor-
puiled high with an external device. Data on the SDA
ay change only during SCL low time periods (refer to
Validity timing diagram). Data changes during SCL
periods will indicate a start or stop condition as
vd below.

T CONDITION: A high-to-low transition of SDA with
righ is a start condition which must precede any other
1and (refer to Start and Stop Definition timing dia-
|

» CONDITION: A low-to-high transition of SDA with
1igh is a stop condition. After a read sequence, the
sommand will place the EEPROM in a standby power
(refer to Start and Stop Definition timing diagram).

This parameter is characterized and is not 100% tested.

ACKNOWLEDGE: All addresses and data words are seri-
ally transmitted to and from the EEPROM in 8-bit words.
The EEPROM sends a zero to acknowledge that it has
received each word. This happens during the ninth clock
cycle.

STANDBY MODE: The AT24C01A/02/04/08/16 features a
low power standby mode which is enabled: (a) upon power-
up and (b) after the receipt of the STOP bit and the comple-
tion of any intemal operations.

MEMORY RESET: After an interruption in protocol, power
loss or system reset, any 2-wire part can be reset by follow-
ing these steps:

1. Clock up to 9 cycles.

2. Look for SDA high in each cycle while SCL is high.

3. Create a start condition as SDA is high.

AT24C01A/02/04/08/16 e —
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Timing
. Serial Clock, SDA: Serial Data /O

LH

e e

wow VN tow Y
SCL N \ )

lsu.sTA tHo.sTA thp.oAT e tsu.oar

v TN X

e Cycle Timing
: Serial Clock, SDA: Serial Data I/O

S CTNCVAY B/ AVA VRN

WORD n

| ¢—— tWR“) —]

STOP START
CONDITION CONDITION

1. The write cycle time 1, is the time from a valid stop condition of a write sequence to the end of the internal clear/write
cycle. .

e ANEL



| Validity

o/ X \

SCL

DATA STABLE | |  DATA STABLE

DATA
CHANGE

t and Stop Definition

SDA _\_/—\_—f

START STOP

sut Acknowledge
VARV AA

DATA OUT o \\ 1’

START ACKNOWLEDGE

AT24C01A/02/04/08/16 messssssssssesssses—
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ce Addressing

€, 2K, 4K, 8K and 16K EEPROM dsvices all require
it device address word following a start condition to
» the chip for a read or write operation (refer to Figure

evice address word consists of a mandatory one,
equence for the first four most significant bits as
. This is common to all the EEPROM devices.

axt 3 bits are the A2, A1 and AQ device address bits
1 1K/2K EEPROM. These 3 bits must compare to
orresponding hard-wired input pins.

{ EEPROM only uses the A2 and A1 device address
th the third bit being a memory page address bit. The
wice address bits must compare to their correspond-
rd-wired input pins. The AQ pin i3 no connect.

< EEPROM only uses the A2 device address bit with
xt 2 bits being for memory page addressing. The A2
st compare t0 its corresponding hard-wired input pin.
1 and A0 pins are no connect.

3K does not use any device address bits but instead
bits are used for memory page addressing. These
addressing bits on the 4K, 8K, and 16K devices
| be considered the most significant bits of the data
iddress which follows. The A0, A1 and A2 pins are no
ct.

ghth bit of the device address is the read/write opera-
dect bit. A read operation is initiated if this bit is high
wrile operation is initiated if this bit is low.

a compare of the device address, the EEPROM will
a zero. If a compare is not made, tine chip will retum
andby state.

e Operations

WRITE: A write operation requires an 8-bit data
address following the device address word and
wiedgment. Upon receipt of this address, the
OM will again respond with a zero and then clock in
st 8-bit data word. Following receipt of the 8-bit data
the EEPROM will output a zero and the addressing
, such as a microcontroller, must terminate the write
nce with a stop condition. At this time the EEPROM

an intemally-timed write cycle, tyg, to the nonvolatile
ry. All inputs are disabled during this write cycle and
zPROM will not respond until the write is complete
to Figure 2).

WRITE: The 1K/2K EEPROM is capable of an 8-
age write, and the 4K, 8K and 16K devices are capa-
16-byte page writes.

e write is initiated the same as a byte write, but the
sontroller does not send a stop condition after the first
word is clocked in. Instead, after the EEPROM

acknowledges receipt of the first data word, the microcon-
troller can transmit up to seven (1K/2K) or fifteen (4K, BK,
16K) more data words. The EEPROM will respond with a
zero after each data word received. The microcontroller
must terminate the page write sequence with a stop condi-
tion (refer to Figure 3).

The data word address lower three (1K/2K) or four (4K, 8K,
16K) bits are internally incremented following the receipt of
each data word. The higher data word address bits are not
incremented, retaining the memory page row location.
When the word address, internally generated, reaches the
page boundary, the following byte is placed at the begin-
ning of the same page. If more than eight (1K/2K) or six-
teen (4K, 8K, 16K) data words are transmitted to the
EEPROM, the data word address will “roll over” and previ-
ous data will be overwritten.

ACKNOWLEDGE POLLING: Once the internally-timed
write cycle has started and the EEPROM inputs are dis-
abled, acknowledge polling can be initiated. This involves
sending a start condition followed by the device address
word. The read/write bit is representative of the operation-
desired. Only if the internal write cycle has completed wil
the EEPROM respond with a zero allowing the read or
write sequence to continue.

Read Operations

Read operations are initiated the same way as write opera-
tions with the exception that the read/write select bit in the
device address word is set to one. There are three read
operations: current address read, random address read
and sequential read.

CURRENT ADDRESS READ: The internal data word
address counter maintains the last address accessed dur-
ing the last read or write operation, incremented by one.
This address stays valid between operations as long as the
chip power is maintained. The address “roll over” during
read is from the last byte of the last memory page to the
first byte of the first page. The address “roll over” during
write is from the last byte of the current page to the first
byte of the same page.

Once the device address with the read/write select bit set
to one is clocked in and acknowledged by the EEPROM,
the current address data word is serially clocked out. The
microcontroller does not respond with an input zero but
does generate a following stop condition (refer to Figure 4).

RANDOM READ: A random read requires a “dummy” byte
write sequence to load in the data word address. Once the
device address word and data word address are clocked in
and acknowledged by the EEPROM, the microcontroller
must generate another start condition. The microcontroller
now initiates a current address read by sending a device
address with the read/write select bit high. The EEPROM
acknowledges the device address and serially clocks out

AIMEL 7
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it will continue to increment the data word

tz word. The microcontroller does not responc with a acknowledye

 does generate a following stop condition {refer to addrass and serially clock out sequential dala words When
9} the memory address limit is reached, the data word
ENTIAL READ: Sequential reads are initiated by address will "roll over” and the sequential read will con-
a current address read or a random address read. tinu=. The sequential read operation is terminated when

e microcontroller receives a data word, it responds  (he microcontroiler does not respond with a zero but does
1 acknowledge. As long as the EEPROM receives an ~ generate a following stop condition (refer to Figure 6).

: 1. Device Address

TKIZH | i I 0 ] 1 1 0 |A:] r\]AU in:v.-}
S LSB

NGRSO T
s [1Tol 1] o]a]ri]rofrm

sk |1 |oI 1 [ o [pz]pi]rolpd

2 2. Byte Wrile
5 W
T I S
; | T
R DEVICE T 0
T ADDRESS E  WORD ADDRESS DATA P
T | T T T T T 17T 17T 177 T 1 1 T 1T 17T
SCA LINE I_i ; ] " l { |_|
I | 1 1 | S N O RS N T | i R IR RN LO T IR |
M LRA M L A A
s 5/.€ 8 s C C
B BW K B K K

2 3. Page Wrle

T
SDA LINE: U

WORD ADDRESS (n} DATA (m) DATA 0 - 1)
T 1 T 7T 17T T 1 | B S NN NN BN BN | TG S B R O M R |
: i
b B e ) [ o O YO ) O B O . AR S O \&

M A A A A
S s/ C [ Cc C @
B 8W K K K K K

(* = DON'T CARE bit for 1K)

AT24C01A/02/04/08/16 s s
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gure 4. Current Address Read

)
T R s
A E T
R DEVICE A Q
T ADDRESS > P
T ¢ ¢V T T ¥V T
oA LN D‘| NI 1]
J_ 21 1 L1 1
L ! DATA N
s/ C o)
B BW K
A
C
K
S
T F
A E
=] nese e h
gure 5. Random Read
: " :
A 1 a  DEVICE 2 §
R  DEVICE ¥ WORDL i ADDRESS A o
T ADDQEDS 3 ADDRESS n T 5} P
T T 17T 77 LB L ) 1 1 L |
sonune [T [ [ L] [- lHU"LJii U
1 | S J - P N b
M LR A L A LA DATA n M
S sicC s S C s C 0
‘ B BWK B BIK B B K
A
i c
DUMMY WRITE K
{(* = DON'T CARE bit for 1K)
igure 6. Sequential Read
A s
£ A A A T
DEVICE A C c c e}
ADDRESS D K K X F
- r L L L | S D N B B B | ! B SR L A L T T T T X
SDA LINE ‘—| I |_T U
- - - L S TR IS I O | [ S T S T W | F U NN S U A | VI W W W S I |
7 A DATA n DATA © - 1 DATA r - 2 DATA n + x
C
WK

XOr» O




ANREL

4C01A Ordering Information

(max) lec {max) lgg (Max) finn |

ns) (HA) (HA) (kHz) Ordering Code ‘ Package Operation Range i

10 2000 18 400 AT24C01A-10PC B8P3 Commercial |

AT24C014-10SC 8S1 (0°Cto 70°C) |

AT24C01A-10MC 8M '

AT24C01A-10TC 8T L

3000 18 400 AT24C01A-10P B8P3 | Industrial |

AT24C01A-10SI 8S1 (-40°C to 85°C) |

AT24C01A-10MI BM : !

AT24C01A-10TI 8T |

0 1500 4 | 100 AT24CO1A-10PC-2.7 . 8P3 " Commercial |
AT24C01A-10SC-2 7 BS1 (0°C 10 76°C)

AT24C01A-10MC-2.7 8M |

| | AT24CO1A-10TC-27 . 8T | |

1500 4 " 100 | AT24C01A-10PL27 . BP3 f Industrial |

AT24CO1A 10Si-0.7 25 (-40°C 10 85°C) |

AT24CC1A-10MI-2.7 M !

AT24CO01A-10T1-2.7 8T

Package Type !

3-Lead, 0.118" Wide, Miniature Smali Qutline Package (MSOP;
8-Lead, 0.300" Wide, Plastic Dual Iniine Package (PDIP)

—— e S S g s i)

B-Leaq, 0.150" Wide. Plastic Guil Wing Small Guthne {JEDEC SOIC)

- 8-Lead, 0.170" Wide, Thin Shrink Small Outline Package (TSSOP)

Options

1k Standard Operation (4.5V to 5.5V)
. Low Voltage (2.7V to 5.5V)

Low Voltag;e (2.5V to 5.5V)
Low Voltage (1.8V to 5.5V)




T24C01A Ordering Information {(Continued)

twr (Max) lge (max) lgg {mMax) frax !
(ms) {(pA) (LA) (kHz) Ordering Code Package Operation Range ;
10 1000 4 j 100 ATZ4CO1A-10PC-2.5 8P3 Commercial .
AT24C0O1A-10SC-2.5 8S1 (@"Cte70°C) |
AT24C01A-10MC-2.5 M |
ATZ4CO1A-10TC-2.5 87 i
1000 4 100 ATZ4CO1A-10PI-2.5 8P Industrial '
AT24C01A-10S1-2.5 8§81 (-40°C to 85°C;
AT24COTA-10MI-2 .5 8M
AT24C01A-10TI-2.5 8T
10 800 3 H 100 AT24C01A-10PC-1.8 8P3 Commercial ;
ATZ4CO1A-10SC-1.8 881 (0°C tn 70°C) !
AT24C01A-10MC-1.8 B, |
AT24C01A-10TC-1.8 87 i
200 3 100 AT24C01TA-10P1-1.8 aP3 Industrial !
AT24C0O1A-10S1-1.8 88 (-A0°C to 85°C) |
AT24CO1A-10MI-1.8 am ;
AT24C01A-10T1-1.8 87 I
Package Type i
M | 8-Lead, 0.1138" Wide, Miniature Small Outline Package (MSOP)
P3 ‘ 8-Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
1S ‘ 8-Lead, 0.150" Wide, Plastic Gull Wing Smiali Guthine {JEDEC SCIC)
3T I 8-Lead, 0.170" Wide, Thin Shrink Small Outline Package (TSSOP)
Options
3lank | Standard Operation (4.5V to 5.5V)
2.7 " Low Voltage (2.7V to 5.5V)
2.5 . Low \oltage (2.5V to 5.5V)
1.8 ! Low Voltage (1.8V to 5.5V)

11



ANNEL

4C02 Ordering Information

{max) lee (max) lgg (Max) fmax |
ms) (BA) (LA) (kHz) Ordering Code Package Operation Range i
10 3000 18 400 i AT24C02-10PC 8P3 i Commercial %
AT24C02N-10SC 8S1 (0°C to 70°C)
AT24C02-10SC 148 1
AT24C02-10MC BM
AT24C02-10TC 87
3000 18 400  AT24C02-10PI 8P3 ] Industrial '1|
AT24CO2N-105I 8S1 (-40C 10 85°C) |
AT24C02-10S! 148 '
AT24C02-10MI 8M i
AT24C02-10T} a7 !
10 1500 4 100 AT24C02-10PC-2.7 8P3 Commercial |
AT24C02N-10SC-2.7 851 (0°C 10 70°C) ‘
AT24C02-10SC-2.7 145
AT24C02-10MC-2.7 BM
AT24C02-10TC-2.7 8T
1500 4 " 00 AT24C02-10P1-2.7 =X U ndvistrial |
AT24C02ZN-1081-2.7 851 -40°Cto 85 C)
AT24C02-10S1-2.7 | 14S i
AT24C02-10M1-2.7 BM |

ATZ24C02-1071-2.7 37

Package Type

B-Lead, 0.118" Wide, Miniature Small Outline Package (MSOP)
8-Lead, 0.300™ Wide, Plastic Dual Inline Package (PDIP) |

a-Lead. 0. 150" Wide, Plastc Guil Wing Smaii Outline (JECEC SOIC) i

| 8-Lead, 0.170" Wide, Thin Shrink Small Outline Package (TSSOP)

14-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC} i

Options

nk | Standard Operation (4.5V to 5.5V)

. Low Voltage (2.7V to 5.5Y)

| Low Voltage (2.5V to 5.5V)

Low Voltage {1.8V to 5.5V}

i
i

AT24C01A/02/04/08/16 mmmssms s em—m



T24C02 Ordering Information (Continued)

 AT24C01A/02/04/08/16

tws (max) lec (max) Isg (max) ‘ fmax
{ms) ; (pA) (uA) . (kHz) Ordering Code Package . Operation Rarge
10 1000 4 100 ' AT24C02-10PC-2.5 8P3 Commercial
‘ AT24CO2N-10SC-2.5 851 (0°C to 70°C)
j AT24C02-108C-2.5 14S
‘ AT24C02-10MC-2.5 8M
AT24C02-10TC-2.5 &i !
1000 4 ‘ 100 AT24C02-10PI-2.5 L 8P3 Industrial
AT24C02N-1081-2.5 851 (-40°C 10 85°C)
‘ AT24C02-10S1-2.5 148
| | AT24C02-10MI-2.5 . 8M
' . AT24C02-10TI-2.5 &1 .
10 800 3 100 AT24C02-10PC-1.8 8P Commercial ;
{ ; | AT24CO2N-10SC-1.8 851 (0°C to 70°C)
: AT24C02-10SC-1.8 148
AT24C07-10MC-1.8 M ]
| [ AT24C02-10TC-1.8 5 j
800 3 100 AT24C02-10Pi-1.8 8P3 Industriz} !
ATZ24CO2N-1081-1.8 a5 (-40°C to 857°C: ,
AT24C02-10Si-1.8 148 '[
AT24C02-10MI-1.8 aM ;
AT24C02-10Ti-1.8 5T ;
i
Package Type !
BM 8-Lead, 0.118" Wide, Miniature Srnall Outline Package (MSOP)
8P3 % 8-Lead, 0.300" Wide, Plastic Dual inline Package {(PDIP)
881 3-Lead. 0.150" Wide, Plastic Gull Wing Smail Outline (JEDEC SOIC)
8T | 8-Lead, 0.170" Wide, Thin Shrink Small Outline Package (TSSOP)
14S ' 14-Lead, 0.150" Wide, Plastic Gull Wing Smali Outline (JEDEC SOIC)
Options
Blank Standard Operation (4.5V to 5.5V)
27 | Low Voltage (2.7V to 5.5V)
-2.5 Low Voltage (2.5V to 5.5V)
-1.8 ; Low Volitage (1.8V to 5.5V)

AIMEL
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AIMEL

4C04 Ordering Information

‘(rnax) lee (max) lgg (max) B
ns) (uA) (LA) (kHz) Ordering Code Package Operation Range |
10 3000 18 | 400 AT24C04-10PC i T 8P3 Commercial !
AT24C04N-10SC 851 (0°C ta 70=C)
AT24C04-10SC 148 , i
AT24C04-10TC 8T
300C 18 400 AT24C04-10PI 8P3 Industrial
AT24C04N-10S! 851 (-40°C t0 85°C)
AT24C04-108SI 148
AT24C04-10TI 8T
0 1500 | 4 100 AT24C04-10PC-27  8P3 " Commercial |
AT24C04N-10SC-2.7 851 (0-C to 70°C)
AT24C04-10SC-2.7 143
| AT24C04-10TC-2.7 . 8T L
1500 4 e AT24C04-10P1-27 T ees T nduswa |
AT24CU4N-1081-2.7 351 {-40°C 1o 85°C}
AT24C04-108i-2./ 148

AT24C04-10T1-2.7 8T

Package Type
8-Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
' 8-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC)

14-Lead, 0.150" Wide, Plastic Gull Wing Small Qutline (JEDEC SOIC)

g-Lead, 0.170" Wide, Thin Shrink Small Outline Package (TSSOF)

Options

ik - Standard Operation (4.5V to 5.5V)
' Low Voltage (2.7V to 5.5V)
. Low Voltage (2.5V to 5.5V)
. Low Voltage (1.8V to 5.5V)




T24C04 Ordering Information (Continued)

AT24C01A/02/04/08/16

twr (max) Iec (max) Iy (rax) freax
{ms) : (pA) (HA) i (kHz) Ordering Code Package Operation Range
10 1000 4 100 AT24C04-10PC-2.5 8P3 Commercial
AT24C04N-10SC-2.5 851 (0°C to 70°C)
AT24C04-10SC-2.5 148
AT24C04-10TC-2.5 87
1000 4 100 AT24C04-10P1-2.5 8P3 industrial |
! AT24C04N-10S1-2.5 8s1 (-40°C to 85°C) |
AT24C04-10S1-2.5 14§ i
AT24C04-10T1-2.5 8T |
10 . 800 3 i 100 AT24C04-10PC-1.8 8P3 Commercial i
AT24C04N-10SC-1.8 851 (0°C ta 70°C) !
AT24C04-10SC-1.8 145 i
A : AT24C04-10TC-1.8 8T |
? 800 3 ' 100 AT24C04-10P)-1 8 8P3 Industrial 1
AT24C04N-1081-1.2 851 {-40°C to B5°C)
AT24C04-10SI-1.8 145
AT24C04-10Ti-1 & 87 |
Package Type }
3P3 . 8-Lead, 0.300" Wide, Plastic Dual Iniine Package (PDIP)
3S1 i 8-Lead, 0.150" Wide, Plastic Gull Wing Small Cutline (JEDEC SOIC)
3T B-Lead. 0.170" Wide. Thin Shrink Smali Outline Package (TSSOP)
14S ] 14-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC)
Options
Blank 1 Standard Operation (4.5V to 5.5V}
27 ! Low Voltage (2.7V to 5.5V)
2.5 . Low Voltage {2.5V to 5.5V)
1
1.8 i Low Veltage (1.8V to 5.5V)

AMEL
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AUMEL

4C08 Ordering Information

{max) lee {max) lgp (max) Tranx
ns) ‘ (BA) (nA) L (kHz) Ordering Code Package Operation Range J
10 3000 18 400 AT24C08-10PC 8]P3 Commeroal !
AT24CO8N-10SC 851 {0°C to 70°C) i
AT24C08-10SC 145 ;
AT24C08-10TC 8T '
1000 18 40 AT24C08-10P 8P3 Industr
AT24C08N-10S! 851 (-40°C to 35°C)
AT24C08-10S! 14S
AT24C08-10T| 8T |
10 | 1500 4 100 | AT24C08-10PC-2.7 ~ 8pP3 " Commercial |
AT24C0DBN-108C-2 7 8S1 (0°C to 70°0) |
AT24C0B-10SC-2.7 145 ,
| AT24C08-10TC-2.7 8T '
1500 4 ' A0 AT24CO0B-10PI-2.7  apr T ndustriai 1
AT24COBN-10S1-2 7 &S (-40°C to 85°0Y |
AT24C08-10S1-2.7 148 }
AT24C08-10T1-2.7 87
Package Tyne i
8-Lead, 0.200" Wide, Plastic Dual inline Package (PDIP) !
I I —

: 8-Lead, 0.150" Wide, Plastic Guli Wing Smali Outline (JEDEC SOIC) [

g-Lead, 0.170" Wide, Thin Shrink Small Qutine Package (TSS0P)

14-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC)

Options

1k Standard Operation (4.5V to 5.5V)
| Low Voltage (2.7V to 5.5V)
' Low Voltage (2.5V to 5.5V)

Low Voltage (1.8V to 5.5V)

AT24C01A/02/04/08/16 e



T24C08 Ordering Information (Continued)

AT24C01A/02/04/08/16

twr (max) Icc (max) lsg (max) tmax »
{ms) | (LA) (pA) (kHz) Orderiny Code : Package Operation Range
10 Y1000 4 100 AT24C08-10PC-2.5 - 8P3 Commercial
‘ AT24CO8BN-10SC-2.5 f 851 (0°C to 70°C)
; ’ AT24C08-10SC-2.5 ; 148
AT24C08-10TC-2.5 87 !
1000 4 10C A724C08-10P1-2.5 8RS industrial *
AT24CO8N-10S1-2.5 . 8S1 (-40°C to 85°C)
AT24C08-10S1-2.5 148
: AT24C08-10T1-2.5 8T
! : i
10 } 800 3 : 100 | AT24C08-10PC-1.8 8P3 j Commercial
AT24C08N-10SC-1.8 3381 (0°C to 70°C)
AT24C0B-10SC-1.8 148
| . AT24C08-10TC-1.8 . 8T
: 800 3 100 AT24C08-10P1-1.8 LaP3 Indhistrial
AT24C08N-10S1-1.8 as1 (-40°C to 85y |
AT24C08-1051-1.8 i 145 |
AT24C08-10Ti-1.8 87 i
Package Type
3P3 ; 8-Lead, 0.300" Wide, Plastic Dual inline Package (PDIP)
3S1 ; 8-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC}
3T . B-Lead, 0.170" Wide. Thin Shrink Small Qutiine Package (TSSOF, ;
14S [ 14-Lead, 0.150" Wide, Plastic Gull Wing Small Qutline (JEDEC SOIC)
Options
Blank K Standard Operation (4.5V to 5.5V)
2.7 ! Low Voltage (2.7V to 5.5V)
2.5 | Low Voltage (2.5V to 5.5V)
1.8 | Low Voltage (1.8V to 5.5V)

ATMEL
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ATMEL

4C16 Ordering Informaticn

(max) lee (Mmax) lsg (Max)
ns) (nA) (LA) ‘ (kHx) Ordering Code Package ~ Operation Range
10 3000 18 400 AT24C16-10PC ap3 Commerdial
AT24C16N-10SC 851 (0°C to 70°C)
AT24C16-10SC 14S : |
AT24C16-10TC 8T
3000 18 400 AT24C16-10P! B8P3 i Industrizl
AT24C16N-10S! 831  (40°Cto85°C)
AT24C16-1051 145 |
AT24C16-10TI 8T
10 1500 4 | 100 | AT24C16-10PC-2.7 ' sP3 . Commercial |
AT24C16N-103C-2.7 884 1070 to 70°C) I
AT24C16-10SC-2.7 145 |
 AT24C16-10TC-2.7 8T i
1500 4 ' 100 AT24C16-10P1-27  R”P3 1 industrial ]
AT24C16M-10S1-2.7 RS (-40°C to BHC) |
AT24C1i6-10S1-2.7 148 }

AT24C16-10TI1-2.7 8T

Package Type !

8-Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
s o~ S
' 8-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC) |

8-Lead, 0.170" Wide, Thin Shnink Small Outhine Package (TSSOP)

| 14-Lead, 0.150" Wide, Plastic Gull Wing Small Outine (JEDEC SO!IC) [
Options ;

1k | Standard Operation (4.5V to 5.5V) 1|
o " Low Voltage (2.7V to 5.5V) - N T
Low\Voltage 2.5V 0 5.5V) _ . : {

| Low Voltage (1.8V to 5.5V) K 7 B

AT24C01A/02/04/08/16 meeesreceesssss s ——



\T24C16 Ordering Information (Continued)

twe (max) e (max! lsg (max) frax ;
{ms) (nA) (BA) ; (kHz) Ordering Code :_ Package Operation Range |
10 1000 4 | 100 AT24C16-10PC-2.5 ! 8P3 Commercial }
AT24C16N-10SC-2.5 851 (0°Cto70°C) |
| AT24C16-108SC-2.5 145 ’
| AT24C16-10TC-2.5 8T
1000 4 100 AT24C16-10P)-2.5 8P3 Industrial |
AT24C16N-10S1-2.5 851 {-40°C to 85°C) !
AT24C16-10S1-2.5 148 }
AT24C16-10T1-2.5 8T i
10 800 3 100 AT24C16-10PC-1.8 8P3 Commercial I
AT24C16N-10SC-1.8 851 (0°C 1o 70°C) i
AT24C16-10SC-1.8 148 |
| AT24C16-10TC-1.8 8T l
800 3 100 AT24C16-10P1-1 8 8P3 Industriai !
AT24016N-10S1-1.8 851 (-40°C to 85°C) |
AT24C16-10S1-1.8 148 !
AT24C16-10T1-1.8 81 1
' 1
Package Type i
8P3 8-Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP) %
851 8-Lead, 0.150" Wide, Plastic Gull Wing Small Outline (JEDEC SOIC) ,
8T B-Lesd, 0.170" Wide, Thin Shrink Small Qutiine Package (TSSOP) '
148 | 14-Lead, 0.150" Wide, Plastic Guill Wing Smail Outline (JEDEC SOIC)
Options
Blank | Standard Operation (4.5V to 5.5V)
27 | Low Voltage (2.7V 10 5.5V)
2.5 . Low Voltage (2.5V 10 5.5V)
T
-1.8 | Low Voltage (1.8V to 5.5V)

AMEL
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AIMNEL

kaging Information

P3. 8-Leadg, 0.300" Wide, Plastic Duai iniine
ackage (PDIP)
imensions in inches and (Millimeters)

=DEC STANDARD MS-001 BA I
400 (10.16) i
355,8.02) ‘
PIN |
ko ags |
408 0 I
i
—_ - 037 (a4
300 (7. 62) REF — - 027 ( 650}

210 (5.33) MAX
SEATING |}

FLANE

300 7
{1 —
coBCF
15
- - RES

48 14-Lead, 0.150" Wide, Plastic Gull Wing small
Dutline (SOIC)

§ H = tvsdneym aenel PRAE e ooyt =t
SinensiGhs i inches and (Millimetars)

.020 {508}
n13 ( 330)

1)

1 i |
i i 158 (4.01) Z24416.20) i
sing g b ! a6} 228 (5.79) '

Hiyg ::? —._.._.,:-‘ r
B ; i
i
— —- 050(1.27)BSC {
\
344 (8.74) o |
T 337 (856) ~ 063 {1.73) i

053 (135

R ! |
B i i N T ! i
o10(2a9) ! :
.004 (102) |

0
8 REF

Yooseqreny !
016 {.406)

010 (.249)
008 (.191)

4
|

851, 8-Leaa, U

50" Wige, Plastic Guil Wing Smaill

Outline (JEDEC SOIC)
Dimensions in incnes and {(Milimelers)
120§ 508)
T T .3 .330)
I
b oa57(3.09) 244 (6.20)
S , -150(3.81) 228 (5.79)
[
- = a0 (1.27) BSC :
i
I
- - 088 (1.73) |
, 53{1.35)
010 (.254) '
004 (1023
= 010
' % g R
. - ]
Lol \1.47)
8M, 8-Lead, 0.118" Wide, Miniature Small Cuthine
{(MSOP)
Dimiensions i shillineters and (inchesj
iN 1 i
- = 0650 026) YR
3100122
1
; .
_ | i
|
|
S S .23 (0.00Y)
513 i,
, 0.12{000
" i

~- (0.150) —

REF

_ 4980(0.193) _
REF

* Controlling dimension: millimeters

AT24C01A/02/04/08/16 s s



ackaging Information

8T, 8-Lead, Piastic Thin Smail Qutiine Package
(TSOP)
Dimensiong in Millimelers and (inches)”

PIN i

AT24C01A/02/04/08/16

' .
i
- - 03010125 ]

(SN
. !

FRUER P
105,641 2900 125 (0A7yMAX I
680(U33)  ~ - ' |
' :
' ' f
651 020)BSC = = 15006yt ' i
SusiaT
FETRY) }
450 ey .
300 nags i
' U208 i
v
' h ;oA '

ZRU' Udah 0tay i
*Controlling dimension: millimeters i
B ]
i
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FAIRCHILD
=T o e ]

SEMICONDULUICTOR"

ry to USQJU

SS8613

1W Output Amplifier of Potable Radios in
Class B Push-puli Operation.

High total power dissipation. (Pr=625mwW)
High Collectar Current. (Ic=500mA)}

Comglement
- Excellent hyg !

NPN Epitaxial Silicon Transistor

Absolute Maxumu'n Ratings 7,=25°C unless omerwise noted

. Emitter 2

TO-82

Base

. Cnllector

Symbol Parameter o Ea-ﬁngs Units i
| Zallector-Base Vnllage 40 v
l ‘7 Callectar-Emitter Voltage R il 20 v
| | EmiterBase Volags | R A
| r Collector Cur_r_ep_t_ ‘ 50_0 ~mA
i Pe Caltector Power Dls=!pau‘m §25 mw
. TJ-~ - | dunction Temperature - R \
Tsre [ Storage Temperature -55 ~ 150 o 9 i
! —ST6 i R e . I L - |
Electrical Characteristics T,=25°C uniess otherwise noted l
Symbol f Parameter E Test Condition [ min. | Typ. Max [ units i
| "BVesn | Collector-Base Breakdown Voltage ¢ Ic =100uA. g =0 [ 40 i VAR
BVCE';M | Collector-Emitter Breakdown Voltage Ip =1mA, lg =0 20 | j- v .
BVeag Emitter-Base Breakdown Voltage Ic =100pA. I =0 5 | v (
iran | Collector Cut-off Current Veg =25V, Ig =0 i 100 nAl
leso e£mitter Cut-off Current Veg =3V, I =0 { | 100 nA i
Nee DC Current Gain Vee =1V, lc =50mA | B4 AHEJ”"_?E_" I
hees VCE =1V, I =500mA 40 120 ! '
Ve {sati | Collector-Emitter Saturation Voltage =500mA, Ig =50mA 018 | U8 v
_va‘g (sat} | Base-Emitter Saluration Voltage Ic =500mA, Iz =50mA i o8l | 12 | v
Vge (on) | Base-Emitter On Voltage Vee =1V, I =10mA 0.5 067 | 07 v o \
i
hgg Classification 1
Classification D E F G ] o
T hees 64 ~ 91 76 ~ 112 96 - 135 112~ 186 | 144-202
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Typical Characteristics
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Figure 1. Staiic Characteristic
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Figure 3. Base-Emitter Saturation Volitage
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Package Dimensions
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The {ollowena are regisiered and unregistered .rm.w.nrkf corrchild Sencenductor owns or is autnorized to use and is not

nteaderd e an exhaustive st of Al such tracer

ACEx™ FACT™ impliedDisconnect™ PACMAN ™ SPM™
ActiveArray '™ FACT Quiet series’  ISOPLANAR™ POP™ Stealth '™
Pottarniess ™ FAST® LitleFET ™ Power247 '™ SuperSOT™-3
GoniFET T FAZTe™ T PowerTinnan SuperSOT™-5
CROSSYVO:LT™  FRFET™ rhcroPak QFET™ SuperSOT™-8
DOME™ GlobalOptoisclator™ MICROWIRE ™ Qs™ SyncFET™
EcoSPARK™ GTO™ MSX' QT Opleelectronics ™ TinyLogic™
E<CrACS™ HiSeC™ MASKFro ™ Quiet Series™ TruTranslation™
EnSigna™ FCm™ QCX™ RapidConfigure ™ UHC™
Across the board. Around the world. ™ OCXPro™ RapidConnect™ UltraFET®

The Pawer Franchice ™ OPTOLOGICY SILENT SWITCHER®  vCX™
+rograrmable Active Broop ™ OPTOPLANAR™ SMART START ™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TG MAKE CHANGES WiTHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NCOT ASSUNME ANY
LIABILITY ARISING OUT OF THZ APFULILATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HERLIiN.
MEITHER UDCES 1T CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS. NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE &, 38 WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR
CORPORATION,

As used herein:

1. Life support devices or systems are devices or systems 2. A crincal component is any comoonent of a life support
coaiuch fab are ntanded o surgical implant g the hoady device or system whose falyre o perform can be
; or (h) support or sustein life, ur (v) whose failure to periarm r2asonavly expecled to cause the fallure of the life support
| when properly used in accordance with instructions for use device or system, or to affect ils safety or effectiveness.

[ vrovided in the labeling, can be reasonably expected to

resylt in sigrificant injury {0 the Lear
i

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet ldentification Product Status Definition

Advance !nformation Formative or In This datashee! contains the design specifications for
i Design product development. Specifications may change in
H any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
; supplementary data il be publhished at 3 tater date,
: Fairchild Semiconducter reserves the right to make
: changes at any time without notice in order to improve
! design.

No Identification Needed Full Production This dalasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

D002 Fasenia Seanconducior Corporaton Rov. it



SERRECERL . R
FAIRCHILD
R R

SEMICONDUCTOR”®

S$58012

| 1W Output Ampilifier of Potable Radios in

Class B Push-puliil Operation.
+ High total power dissipation. (P1=625mVY)

= High Collector Current. (Ip= -500mA)

+ Complementary 1o S58013

Excellent hgz linearity.

i Emitte Ba (¥
| PNP Epitaxial Silicon Transistor
. Absolute Maximum Ratings 7,:25 C uniess omnerwise notea
| symea ] P | waes | Ui
| Veao | Collector-Base Voitage 2 v
- _-:;: - A Cullectur-Emitler ‘v'uliasgr;— -
| Veso | Emitter-Base: Voltage - v
' Ie f Collector Current nA
‘r B " Collector Power Dissipation o
W'FJ"—"_- S Junction Temperature S
‘ Tste | Storage Temperature B
| o L
Electrical Characteristics 1,-25C unless othensise noted
Symbol ! Parameter ; Test Condition ! Min ATY‘_;f ?.T:;_;_ 1_21—5__
BVeeo i Callector-Base Breakdown Voltage o= -1000A i =0 io-4n bowv
| BVeeo | Collector-Emitter Breakdown Voltage | i = -1mA, lg=0 | -20 v
BVeso Emitter-Base Breakdown Voliage Ig = -100pA, I =0 Fal R
lcao Collector Cut-off Current Veg = -25Y, Ig =0 | ] -0 |
les0 Emttar Cut-off Currant i |
hegq DC Current Gain S B4 | 120 | 02 g o
hegs Ve = -1V, Ig = -500mA 0 | 0 |
Ve (sat) | Collector-Emitter Saturation Voltage le = -500mA, I3 = -50mA I -0.1B G Y
“Vge (sai)_| Base-Emitler Saturation Vallage | g = 00MA, lg = -S0mA | | 096 | iz V
Vsg fon) | Base-Emitter On Voltage Vee=-1V,Ic=-10mA | -06 | 067 | 0.7 § Voo
hgg Classification
Classification D B E | F 1 & ] Mo
e B-5 | Wewm ] Wil et | Wt
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Tywpical Characteristics
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Figure 1. Static Characteristic
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Figure 2. Base-Emitter Saturation Yoltage
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Package Dimensions ;
i
|
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i
|
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i
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1.27TYP 'l 038508
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Dimensions in Millimeters
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ihe foflowing are registered and unregistered tradernarks Fairchild Semiconductor owns or is authorized to use and is not

rended 1o be an exhaustive list of all such tradeiarks.

ACEx™ FACT™ IinphedDisconnect™
ActiveArray '™ FACT Quiet series™ ISOPLANAR™
Bottomless ™ FAST® LittleFET ™
T FASTr™ PhicroFET ™

SSVOL T FRFET™ MicroPak ™
DOME™ GlobalOptoisolator™ MICROWIRE™
EcoSPARK™ GTO™ MSX™
£.onos HliSeC™ MSXFro™
£nSigna™ rCc™ QCxX™
Across the board. Around the world. ™ OCXPro™
The Fower Franchise™ OPTOLOGIC?

Programmabte Active Oroop™

OPTOPLANAR ™

PACMAN™

POP™

Power247 ™
PowerTrenach™
QFET™

QS ™

QT Oploelectronics™
Quiet Senes ™
RapidConfigure ™
RapidConnect™ )
SILENT SWITCHER®
SMART START ™

SPM™
Stealth™
SuperSQOT™.-3
SuperSOT™ -8
SuperSOT'™-8
SyncFET™
TinyLogic™
TruTranstation™
UHC™
UhtraFET®
VCX™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT F URTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY. FUNCTION OR DESIGN. FAIRCHL D DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCU!i DESCRIBED HEREIN:
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYITEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR
{ING

CORPORATION
As used herein:

1. Life support devices of systems are devices or systems
winch (2 arentandad for surgical unpiant inte the body,
ar {5, support ¢ sustain life, or {c) whose failure to perform
when properly used in accordance with instructions for use

provided in the labeling, can be reasonably expected to

2. A critical component is any component of a life support
device or syslem wancse fadure o perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiven=ss.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status

Definition

Formative or In
Design

Advance Information

This datasheet contains the design specifications for
product development. Spechications may change in
any manner withoul notice.

Pretiminary First Procuction

This datasheet contains pretininary data, and
supplementary data will b2 published at alater date.
Fairchild Semiconductor reserves the ngnt to make
changes at any time without notice in order to improve
design.

No ldentification Needed Fuil Production

This datasheet contains fina! specificaiions. Fairchild
Semiconductor reserves the right to inake changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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