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ABSTRAKSI
PERANCANGAN DAN PEMBUATAN ROBOT CERDAS PEMADAM

API BERBASIS MIKROKONTROLLER

( Hijrivah Irawan, 02 17 012, Feknik Elektre / Elekdronika S-1 )
{ Dosen Pembimbing I : Ir. Sidik Noertjahjono, MT )
( Dosen Pembimbing II : M, Ashar, ST, MT)

Kata Kunci : Robot, Pemadam, Api

Alat vang dirancang merupakan robet pencari api pada ruangan. vaitu rebot
bergerak ke beberapa ruangan untuk mencari letak api dan memadamkanya tanpa
bantuan kabel atau remaot control.

Robot bergerak dan tetap pada jalurnya di karenakan adanya sensor yang lerpasan
di samping kanan dan kiri serta di depan serta belakang, robot ini dapat mendeteksi
sumber api berupa lilin pada jarak 40cm dengan menpgunakan Detektor Flame UViron.

Setelah proses pengujian, didapetkan dari beberapa kali pengujian robot tidak

dapat mendeteksi api dan memedamkan api sebanyak | kali.
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BAB1

PENDAHULUAN

1.1. Latar Belakang

Api sangat bermanfaat bagi kehidupan mausia semua sifat api bisa di
manfaatkan oleh manusia, seperti panas api bisa di pakai untuk memasak
makanan sehari-hari, serta sinar api menjadi pelita di desa yang belum terjangkan
listrik dan juga memberi keindahan pada rangkaian lilin yang membuat pesta
menjadi Iebih svahdu, tetapi api juga dapal menjadi bencana kebakaran bila sudah
di luar kendali manusia. Kita tahu bahwa setiap kebakaran selalu diawali dengan
kebakaran kecil, vang bila kita tahu dan bila kita mau , api kecil itu bias langsune
di padamkan dengan mudah.

Sejalan dengan perkembangan teknologi di bidang elekironika. maka
penulis mencoba menerapkan teknologi elektronika dalam membantu manusia
untuk meminimalisai kemungkinan terjadinya kebakaran. Hal itu di lakukan
dengan menerapkan otomatisasi pada robot mekatromka yang mampu mendcteksi

adanya api pada ruangan dan memadamkanya.

1.2. Tujuan
Penulisan skripsi ini bertujuan untuk merancang dan membuat Robot
Cerdas pemadam api berbasis Mikrokontroler dengan sistem Robot otomatis atau

mengenali warna, panas (api) dan ruang,




1.3. Rumusan Masalah
Berdasarkan latar  belakang vang  telah diuratkan pada bagian
sehelumnya, maka dapat diuraikan beberapa masalah yang akan dibahas yaitu :
1. Merancang dan membuat hardware robol otomatis dalam ruang untuk
memadamkan apt dengan teknologi Mikrokontroller.

2, Merancang suatu sistem untuk mengenali panas, warna dan ruang.

1.4. Batasan Masalah
Dalam penyusunan skripsi ini diperlukan suatu batasan masalah agar
tidak menyimpang dari ruang lingkup yang akan dibahas, batasan masalah
me|iputi :
1. Robot hanva mengenal dan mendeteksi panas (api}, warna putih dan ruang,
2. Pengujian hanya dibatasi 4 ruang (starcase, sound dan white line)
3. Tidak membahas model robot.
4, Modcl bangunan hanya dalam 1 lantai
5. Sistem yang dibuat adalah sebatas simulasi yang discrupakan dengan keadaan
sebenarnya dilapangan,
6. Tidak membahas tentang sudut.
7. Tidak membahas ruang mana yang akan dimasuki lebih dulu.

8. Dalam ruangan hanya terdapat 1 robot dan 1 titik api atau lilin,




Lsd

1.5. Metodologi
Metodologi penulisan yang digunakan penulisan dalam penyelesaian
penulisan skripsi ini adalah
1. Study Pustaka
Untuk mendapatkan bahan referensi yang mendukung penulisan skripsi ini.
yaitu dengan mempelajari beberapa perpustakaan, baik keputusan tentang
perangkat keras, perangkat lunak, leori dasar yang mendukung maupun

tentang perangkat pendukung lainya.

[t

Perancangan Dan Pembuatan Hardware beserta Software

Dari permasalahan yang ada, kemudian dirancang suatu sistem untuk

mengurangi pemrosesan mulai dalam mendeteksi suatu api.

3. Pengujian Dan Analisa
Seteleh semua sistem selesai dibuat maka diadakan pengujian dan
penganalisaan untuk mendapat keakuratan dari sistem yang di rancang.

4, Penyusunan Laporan

Penyusunan laporan skripsi dibuat sesuai dengan sistematik pembahasan

yang telah ditetapkan.

1.6. Sistematika Penulisan
Kerangka penjelasan untuk penyusunan laporan perancangan dan
pembuatan robol cerdas pemadam api ini meliputi beberapa pokok bahasan vang

terbagi dalam beberapa bab, sebagai berikut :




BAB I

BAB II

BAB III

BAB 1Y

PENDAHULUAN

Pada bab ini membahas mengenai Latar Belakang, Rumusan Masalah,
Tujuan, Batasan Masalah, Mctodologi serta Sistematika Penulisan.
LANDASAN TEORI

Pada bab ini membahas mengenai teori-teori dasar vang mendukung
dalam perancangan sistem yang dibuat. Selain itu digunakan untuk
memberikant bahan penunjang untuk memahami dari keseluruhan
sistem yang dirancang.

PERANCANGAN DAN PEMBUATAN ALAT

Pada bab ini membahas tentang perancangan dan pembuatan minimum
sistem sebagai robot pemadam api yang melipuli perancangan
rangkajan minimum sistern, mekanisme Kerja minimum  sistem
skematik rangkaian dari minimoam sistemnya.

PERANCANGAN DAN PEMBUATAN ALAT

Pada bab ini membahas tentang uji coba alat, pengamatan, pengukuran

dan analisa dari system yang dibuat.

BABV PENUTUP

Pada bab ini membahas tentang kesimpulan yang dapal diambil dari
perancangan dan pernbuatan sistem serta saran-saran untuk perbaikan

dsn untuk pengembangan lebih lanjut.
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BAB I

LANDASAN TEORI

2.1. Pendahuluan
Uniuk dapat memahami alat yang akan dirancang. maka dalam hab ini akan
dijelaskan mengenai teori dasar yang akan berkaitan dengan sistern yang digunakan

pada perancangan dan pembuatan alat.

2.2. Mikrokontroler AT8958252
2.2.1. Fitur Mikrokontroler AT8YSE252

Perbedaan mendasar antara mikrokontroler dan mikroprosesor adalah
mikrokontroler selain memiliki CPU juga dilengkapi memori dan input outpul yang
merupakan kelengkapan scbagai sistem minimum mikrokomputer sehingga sebuah
mikrokontroler dapat dikatakan sebagai mikrokomputer dalam keeping tunggal
(Single Chip Microcompulter) yang dapat berdiri sendiri.

Mikrokontroler AT8958252 adalah mikrokontroler ATMEL  yang
kompatibel penuh dengan Mikrokontroler keluarga MCS-5], membutuhkan daya
renwah, memiliki performance vang tinggl dan merupakan mikrokomputer § bit vang
dilengkapi dengan & Kilobyte Flash memori untuk program, 2 Kilohyte EEPROM
(Electrical Eraseable And Programmable Read Only Memory) dan 256 Byte RAM
internal. Program memori vang dapat diprogram ulang dalam sistem  alaw

menggunakan programmer nonvolative memori konvensional. Dalam  sistem
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mikrokontroler terdapat dua hal mendasar yaitu : perangkat lunak dan perangkat keras

vang keduanya saling terkait dan mendukung.

22.2.

Arsitektur Mikrokontroler ATS8958252

Secara umum Mikrokontroler AT8958252 memiliki ;
CPU B bit termasuk keluarga MCS-51.

8 Kbvte Flash Memaori.

256 Byte Internal Memori,

32 Port /0, masing-masing terdiri atas 6 jalur /0.

3 Timer/Counter 16 Bit,

2 Serial Pont Full Duplex.

Kecepatan pelaksanaan instruksi per siklus 1 pS pada frekuensi clock I2
MHz.

2 DI'TR (Data Pointer).

Watchdoy time.r

Fleksibel ISP Programing.

Dengan keistimewaan diatas pembuatan alal menggunakan AT8958252

menjadi lebih sederhana dan tidak memerlukan IC pendukung yang banyak.

Adapun blok diagram dari Mikrokontroler ATEUSE252 adalah sebagai berikut :
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Gambar 2-1 Diagram Blok Mikrokontroler AT89588252




2.2.3. Konfigurasi Pin - Pin Mikrokontroler AT89588252
Mikrokontroler AT8958252 terdiri dari 40 pin dengan konfigurasi sebagai

berilcut;
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Gambar 2-2, Konfigurasi Pin-1"in AT89s8252
Fungsi-fungsi tiap pinnya adalah scbagai berikut :

e Pin 40 schagai sumber tegangan (Vee)

e Pin 20 sebagai Ground

= Port0 padapin32 -39
Merupakan port input-output dua arah, tanpa intemal pufl-up dan kenfigurasi
sebagai multipleks bus alamat rendah (Ag-Aj) dan data selain pengaksesan
program memori dan data memon eksternal.

« Portlpadapnl-§

Merupakan pert input-output dua arah dengan internal pudli-up.




Port 2 pada pin 21 -28

Merupakan port input-output dengan intemal pull-up. Mengeluarkan alamat
tinggi selama pengambilan program memori ekstemnal.

Port 3 pada pin 10-17

Metupakan port input-output dengan intemal pull-up. dimana port 3 juga

memiliki fungsi khusus dan dapat dilihat pada tabel berikut :

Tabel 2-1, Fungsi Khusus Pada Port 3

Tdentitas Port Fungsi Khusuos
Port3.0 RxD (Port Masukan khusus)
Port3.1 TxD (Port Keluaran Khusus)
Port 3.2 /INTO (Masukan Interupsi Eksternal 0)
Port3.3 /INT1 (Masukan Interupsi Eksternal 1)
Port 3.4 TO (Masukan Pewaktu Eksternal 0) B
Port35 | T1{Masukan Pewaktu Ekstemal 1)
Port 3.6 : -IrfWR (Sinyal Tulis Memari Data Eksternal)
Port 3.7 /RD {Sinyal Baca Memori Data Eksternal)

RST {Resel) pada pin 9

Input reset merupakan reset master untuk ATRYSEZ52

ALE Prog (Adidress Lacth Enable) pada pin 30

Digunakan untuk menahan alamat memori eksternal selama pelaksanaan

intruksi.




PSEN (Program Store Erable) pada pin 29

Merupakan sinyal pengontrol yang memperbolehkan program memori
eksternal masuk ke dalam bus.

EA/NPP (External Access), pin 31

Dapat diberikan logika rendah (Ground) atau logika tinggi (+3 Volt). Jika
diberikan logika tinggi maka mikrokontroler akan mengakses program dari
ROM intemal (EEPROM/Flash Memori), dan jika diberikan logika rendah
maka mikrokontroler akan mengakses program dari memori ckstemal,

X-TAL 1 dan X-TAL 2 pada pin 18 dan 19

Pin ini dihubungkan dengan kristal bila menggunakan osilator internal.
X-TAL | merupakan masukan ke rangkaian osilator internal sedangkan
X-TAL 2 keluaran dari rangkaian osilator internal. Untuk keperluan ini
diperlukan kapasitor penstabil sebesar 30 pF. Dan nilai dari X-TAL tersebul
antara 4 - 24 Mhz. untuk lebih jelasnya dapat dilihat gambar pemasangan X-

TAL serta kapasitor yang digunakannya.

5 1
L XTALI

G

Gambar 2-3. Osilator Eksternal ATE9S8252
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2.2.4. Organisasi Memory

(irganisasi memori pada mikeokontroler ATB9S8252 dapat dibagi menjadi
dua bagian besar yaiw memori program dan memori data. Pembagian lersebut
didasarkan atas fungsi dari penyimpanan data maupun program. Memori program
dipunakan untuk menyimpan instruksi-instruksi yang akan dijalankan oleh
mikrokontroler, scdangkan memori data digunekan sebagai tempat yang sedang
diolah mikrokontroler.

Program mikrokontroler disimpan dalam memun program berupa ROM.
Mikrokontroler AT8958252 dilengkapi dengan ROM intemal, sehingga unmuk
menyimpun program tidak digunakan ROM eksternal yang terpisah dari
mikrokontroler. Agar tidak menggunakan memori program eksternal, pin EA
dihubungkan dengan Ve (logika 1).

Memori program mikrokontroler menggunakan alamat 16 Bit mulai dari
0000y — OFFFy, sehingga kapasitas penyimpanan program maksimal adalah 4
Kbyte. Sinyal / PSEN (Program Store Enable) tidak digunakan jika menpgunakan
memeori program internal.

Selain program mikrokontroler AT8958252 juga memiliki data intemnal
sebesar 128 Byte dan mampu mengakses memori data eksternal sebear 64 Kbyte.
Semmua memori data intemal dapat dialamati dengan data langsung atau tidak
langsung. Ciri dari pengalamatan langsung operand odaleh alamat register yang
berisi alamat data vang akan diolah., Schagian memeori tersebut dapat dialamati
dengan pengalamatan register, dan sebagian lagi dapat dialamati dengan memeri satu
bit, Untuk membaca data digunakan sinyal / RD sedangkan untuk menulis digunakan

sinyal / WR.




2.2.5. SER (Special Fuction Register)

Register Fungsi Khusus (Special fuction Register) terletak pada 128 byte

bagian atas memori data internal dan berisi register-register untuk pelayanan latch

port, imer, program status word (PSW), control peripheral dan scbagainya.

Beberapa macam register fungsi khusus yang sering digunakan adalah

sehagai berkut :

Accumulaior (ACC) merupakan register untuk penambahan dan pengurangan,
perintah Mneumonic untuk mengakses akumulator disederhanakan schagai A.
Register B merupakan register khusus vang berfungsi melayani operasi
perkalian dan pembagian.

Stack Pointer (SP) merupakan register B bit yang dapat diletakkan di alamat
manapun pada RAM internal.

2 Data Pointer (DPTR) terdiri atas dua register yaitu untuk byte tinggi (data
pointer high, DPH) dan byte rendah (date Pointer Low, DPL) yang berfingsi
untuk mengunci alamat 16 bil.

Port 0 sampai port 3 merupakan register vang berfungsi untuk membaca dan
mengeluarkan data pada port 0, 1, 2. dan 3. Masing-masing register ini dapat
dialamali per-byte maupun per-bit.

(onirod Register terdiri dari register vang mempunyai fungsi kontrol. Untuk
mengontrol sistem interupsi, terdapat dua register khusus yaitu register IP
(frterrupt Priority) dan register 1E (fmferupt Enable). Untuk mengontrol
pelayvanan timer/counter terdapat register khusus yailu register TCON
(Timer/Counter Control) serta pelayanan port serial menggunakan register

SCOM (Serial Port Control).




Tabel 2-2. Special Fuction Register AT8958252 SFR Map dan Reset Values
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2.2.6. Sistem Interupsi

Mikrokontroler AT89S8252 mempunyai 5 buah sumber interupsi yang

dapat membangkitkan permintaan yaitu INTO, INT1, T1. T2 dan Port Serial.

subrutin pada alamat tersebut. Sewlah interupsi selesai dikerjakan, mikrokontroler

akan mengerjakan program semula, Tiap-tiap sumber interupsi dapat enable atau

Saat terjadinya interupsi mikrokontroler secara otomatis akan menuju ke

disaible secara software.
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Tingkat prioritas semua sumber inlerrupt dapat diprogram sendiri-sendiri

dengan sel atau efear bit pada (interrupt priority). Jika dua permintaan interupsi
dengan tingkat prioritas vang berbeda diterima secara bersamaan akan dilakukan

polling untuk menentukan mana yang akan dilayani.

Tabel 2-3. Alamat Sumber Interupsi

Sumber Interupsi Alamat Awal
Interupt Luar 0 ( INT O } 03,
Pewakitu/Pencacah 0 ( T ) 0By
Interrupt Luar | ( INT 0) 13y
Pewaktu/Pencacah O ( TO ) 1By,

Port Serial 23y

2.3. Pengendali Arah Potaran Motor DC
2.3.1. Teori Dasar Motor DC

Setiap arus yang mengalir melalui sebuah konduktor akan menimbulkan
medan magnet. Arah medan magnet dapat ditentukan dengan kaidah tangan Kiri. Ibu
jari tangan menunjukkan arah aliran arus listrik sedangkan jari-jam yang lain
menunjukkan amh medan magnet yang timbul, seperti yang ditunjukkan oleh

gambar 2-4 berikut ini.
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Gambar 2-4. Kaidah Tangan Kiri

Jika suatu konduktor vang dialiri arus listrik ditempatkan dalam sebuah
medan magnet, kombinasi medan magnet akan ditunjukkan oleh gambar 2-8. Arah
aliran arus listrik dalam konduktor ditunjukksn dengan tanda “x” atau “.”. Tanda
“x" menunjukkan arah arus listrik mengalir menjauhi pembaca gambar, tanda “.”

menunjukkan arah arus listrik mengalir mendekati pembaca gambar.

Conduckor

Gambar 2-5. Konduktor Berarus Listrik Dalam Medan Magnet
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Pada gambar sebelah kiri, arah medan magncl pada sisi atas yang
dihasilkan oleh konduktor berlawanan dengan arah medan magnel yang dihasilkan
oleh magnet permancn, Sementara pada sigi sebelah bawah, arah medan magnet
yang dihasilkan oleh konduktor searah dengan arah medan magnet vang dihasilkan
oleh magnet permanen. Dengan kata lain, pada sisi schelah atas kerapatan tluks
magnet lebih sedikit dari pada sisi sehelah bawah. Sebuah gaya dorong akan

menyebabkan konduktor bergerak ke sisi sebelah atas.

Pada gambar sebelah kanan, arah medan magnet pada sisi atas yang
dihasilkan oleh konduktor searah dengan arah medan magnet yang dihasilkan oleh
magnel permanen. Sementara pada sisi sehelah bawah, arah medan magnet yang
dihusilkan oleh konduktor berlawanan dengan arah medan magnet yang dihasilkan
oleh magnet permanen. Dengan kata lain, pada sisi sebelah bawah kerapatan fluks
magnet lebih sedikit dari pada sisi schelah atas. Sebuah gaya dorong akan

menyebabkan konduktor bergerak ke sisi sebelah bawah.

Paca sebuah motor DC, konduktor dibentuk menjadi sebuah loop sehingga
ada dua bagian konduktor yang berada didalam medan magnet pada saat yang sama,

seperti diperlihatkan pada gambar 2-9.

Konfigurasi konduktor seperti ini akan menghasilkan distorsi pada medan
magnet utama dan menghasilkan gaya dorong pada masing-masing kendukior, Pada
saat konduktor di tempatkan pada rotor, gaya dorong yang timbul akan
menyebabkan rotor berputar searah dengan jarum jam, seperti diperlihatkan pada

gambar 2-9.
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Forge

(iambar 2-6. Bergerakanva Sebuah Motor

Sebuah cara lagi untuk menunjukkan hubungan antara arus listrik yang
mengalir didalam scbuah konduktor, medan magnet dun arsh gerak, adalah kaidah

tangan kanan untuk motor seperti yang diperlihatkan pada gambar 2-10.

drechon of ke

Gambar 2-7. Kaidah Tangan Kanan Untuk Motor

Kaidah tangan kanan untuk motor menunjukkan arah arus yang mengalir

didalam sebuah konduktor yang berada dalam medan magnet, Juri tengah
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menunjukkan arah arus yang mengalir pada konduktor, jari telunjuk menunjukkan

arsh medan magnet dan ibu jari menunjukkan arah gaya putar, Adapun besarnya

zaya yang bekerja pada konduktor tersebut dapat dirumuskan dengan :

F= l].L.I (Mewton)
Dimana : B = kerapatan fluks magnet (weber)
I.= panjang konduktor (meter)

[ = arus listrik ( ampere)

4 ¢h DC POWER SOURCE

Gambar 2-8. Konstruksi Dasar Motor DC

Pada gambar 2-11 diatas tampak sebuah konstruksi dasar motor de, pada
sumnbar diatas terlihat bahwa pada saat terminal motor diberi tegangan de, maka arus
elektron akan mengalir melalui konduktor dari terminal negatif menuju ke terminal
positif, Karena kondukior berada diantara medan magnet. maka akan timbul medan
magnet juga pada konduktor yang arahnya seperti terlihat pada gambar 2-11. diatas.

Arah garis gaya medan magnet yang dihasilkan oleh magnet permanen adalah dari
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kutub utara menuju ke selatan. Sementara pada konduktor yang dekat dengan kutub
selatan, amh garis paya magnetl disisi sebelah bawah searah dengan garis gaya magnet
permanen sedangkan di sisi sebelah atas arah garis gava magnet berlawanan arah
dengan garis gaya magnet permanen. Ini menyebabkan medan magnet disisi sebelah
bawah lebih rapat daripada sisi sebelah atas. Dengan demikian konduktor akan
terdorong ke arah atas. Sementara pada konduktor yang dekat dengan kutub utara,
arah garis gava magnet disisi sehelah atas searah dengan gans gaya magnet permanen
sedangkan di sisi sebelah bawah arah garis gaya magnet berlawanan arah dengan
gatis gaya magnet permanen. Ini menyebabkan medan magnet disisi sebelah atas
lebih rapat daripada sisi sebelah bawah. Dengan demikian konduktor akan terdorong
ke arah bawsh. Pada akhimya konduktor akan membentuk gerakan berputar

berlawanan denpgan jarum jam seperti terlihat pada gambar 2-1 | diatas.

23.2, Pengendalian Arah Putaran Motor DC

ROTATION

Gambar 2-9. Arah Putaran Motor C
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Dari gambar 2-12 diatas, agar arah putaran motor DC berubah, maka

polaritas tegangan pada terminal motor harus diballk.

2.4. Dioda Infra Merah

Cahaya infra mersh meropakan cahaya yang tidak tampak. Jika dilihat
dengan dengan spektroskop cahaya maka radiasi cahaya infra merah akan nampak
pada spekitrum clekiromagnet dengan panjang gelombang di atas panjang gelombang
cahaya merah. Dengan panjang gelombang ini maka cahaya infra merah ini akan
tidak tampak oleh mata namun radiasi panas yang ditimbulkannya masih
terasa/dideteksi.

Pada dasamya komponen yang menghasilkan panas juga menghasilkan
radiasi infra merah termasuk tubuh manusia maupun tubuh binatang. Cahaya infra
merah, walaupun mempunyai panjang gelombang yang sangat panjang tetap tidak
dapat menembus bahan-bahan yang tidak dapal melewatkan cahaya yang nampak
sehingga cahaya infra mersh tetap mempunyai karakteristik seperti halnya cahaya

yang nampak oleh mata.
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Gambar 2-10. Spektrum Cahaya dan Respon Mata Manusia

Komponen elektronik yang bisa menghasilkan cahaya infra merah adalah

dioda infra merah.

{a) Benuk Fisik (b) Simbaol Elektronika

Gambar 2-11, Dioda Infra Merah

2.4.1 Photodioda

Photodioda merupakan sambungan substral tipe N dan substrat tipe P yang

dirancang untuk beroperasi bila dibiaskan dalam arah terhalik.
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Gambar 2-12. Struktur Photodioda

Ketika encrgi cabaya ( phofon ) yang jatuh pada sambungan photodieda
lechih besar dari tegangan barrier silikon yaitu 1,12¢¥, energi cahaya ini dapat
menyebabkan elektron keluar dari pita valensi  valence hand ) dan masuk ke pita
konduksi { conduction band ) dan meningealkan hole pada pita konduksi. dengan
kata lain energi cahaya yang jatuh pada sambungan photodicda akan menghasilkan

aliran arus elektron-hole.

Builtin electtic fisld

x-|: 5% . a %3

" Daglehon egion.  Base fegion

Gambar 2-13. Diagram Pita Konduksi Photodioda
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Gambar 2-16. menunjukkan strukiur dari photodioda, dimana terdapat
subsirat silikon tipe N . yang diatasnya doping dengan substrat tipe P, seperii Boron,
dengan penumbuhan secara ion, sebagai suat cara untuk menghasilkan sebuah
sambungan { junction ). Pada bagian bawah wafer ( Base Region ) didoping dengan
bahan tipe N yang peka cahays seperti Fhosphorous.

Dacrah  sambungan { depletion  region ) dibentuk  oleh medan
clektromagnetik, yang timbul akibat adanya beda potensial sambungan ( junction ).
Daerah samhungan ini sangat menentukan kemampuan kerja photodioda dalam
merespon dan mengubah energi cahaya menjadi arus elekivon-hole. Memperluas
daerah sambungan adalah suatn cara untuk meningkatkan kemampuan kerja
photodioda. Ini bisa dicapai dengan mencrapkan (ogangan bias terbalik pada
sambungan P-N atau memilih cubstrat silikon tipe N yang lebih sensitif terhadap

cahaya dan menebalkan subsira P.

T

{a) Bentuk fisik (b) Simbaol elcktronika

Gambar 2-14, Photodioda




7.5, Hamamatsu UVtron Flame Detector

Hamamatsu UV Tron Flame Deteclor dan rangkaian driver dapat mendetcksi
api dari lilin atay puntung rokok dalam jarak 5 meter. Biasanya digunakan sebagai
alut untuk mendeteksi sumber api seperti ilin, yang beroperasi pada panjang spectral

antara | 85 hingga 160 nm,

Gambar 2-15, U¥Vtron Flame Detector

1.5.1. Menghubungkan UVtron dengan papan PCB

Untuk menggerakan papan rangkaian tabung UVtron membutukan solder
vang dapat secara langsung dengun gelombang sehelah kanan di atas papan atau anda
dapat menambahkan kawat atau kabel sepanjang 5 ¢m dari posisi tabung Uvtron di
iempat lain. Melindungi tebung UViron yang ada pada papan rangkaian. Kaki kawat
katoda adalsh kaki kawat yang { pendek ) masukan kaki terscbut ke dalam Landa
«i™ i atas papan penggerak atau pada papan ( PCB ) dan untuk kaki anoda adalah

( kaki kawal yang panjang ) di letakan ke dalam lubang yang bertanda “A” pada
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papan ( PCB ) ketika ingin menyolder tabung UVtron harus menjaga kestabilan panas

sebab sensitife dengan panas yang lebih dari solder besi.

2.5.2. Mengatur Daya Tegangan +5 Volt

Pada rangkaian penggerak mempunyai  spesifikasi  tegangan input
10 — 30 Vde untuk menghindari beban yang berlebihan maka dapat mengamr
tegangan agar dapat bekeriz. Untuk menggerakan UVtron hannya membutukan arus
sebesar 3 mAmpere dengan arus rata-rata tidak menjadi penghalang pada persoalan
arusnya.

Yang kita lakukan pada papan nenggerak ( PCB ) tidak merubah tegangan
input +5 Volt . Sangat aman apahbila kita menggunakan pengaluran tegangan yang
kecil. Pada papan ( PCB ) pengaturan legangan di beri tanda IC1 yang terdiri dari 4
lubang ( 3 lubang yang digunakan ) dan masing masing lubang di beri tanda 0, G,l
dan ) yang masing masing lubang mempunyai nama { fungsi schagai output, grond.

input, outpul

Gumbar 2-16 . Pengatut Tegangan +5 Volt

Dari empat lubang di atas papan ( PCB ) tanda “07 tidak digunakan dan
3 lubang lain yang dapat digunakan diberi pengaturan tegangan +5 Volt yang mampu

bekerja pada arus J0mV atau menjadi arus puncak. Langkah selanjutnya mengatur
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tegangan yang lengkap pada papan ( PCB ) selanjutnya gkan ditunjukan 2 pilihan

dena diagram dari power supply { penyedia tegangan ).

=0 e

LD [=T=T=1=
(33 N |

B

A0 AN won
i o ma kait

Gambar 2- 17, Dena Diagram Power Supply

253, Keterangan Qutput/Keluaran
Rangkaian penggerak UViron menawarkan 3 pilihan output dan pemberian
nomer |. 2. dan 3 yang di pisah-pisahkan dengan heder yang di tunjukan pada gambar
Ji atas disini dijelaskan secara detail darl 3 output :
1. Keluaran dari cmos ini cocok dibuat keluaran. Dalam keadaan tidak bergerak
cendah | low dan unwk keadan high dengan 10ms akan mendeteksi/
menemukan pulsa.

 Keluaran ini kebalikan dari output nomor |. dalam keadaan tidak bergerak

r.2

dia mempunyai kondisi high ( tinggi ) dan untuk keadan yang wrun fow pada
setiap 10ms akan mendeteksi / menemukan pulsa.

3 Pada nomor ini mempunyai fungsi membuka keluaran collector pada
iransistor maksudnya dia dapat menggerakan perbedaan tegangan ( pada

keluaran nomer 1 dan 2 hanya dengan fegangan 0 atau +5Volt ) jadi dapat
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juga mengemudikan atau menurunkan ams dimas 50ma. Keluaran ini

membutoikan resistor fungsi pemberhentian.

Lebar pulsa dari semua 3 output pilihan masing-masing 10ms. Dengan
penambahan pada papan (PCB) di dalam lubang yang bertanda CX akan dapat
membuat pulsa menjadi tambah panjang. Kapasitor memerlukan [ membutukan
bentuk gelombang pulsa dengan mengatur polaritas dan memasang ke lubang dengan
tanda yang tepat. Contohnya jika 1uF kapasitor yang digunakan maka gelombang
pulsa merenggang / memperiuas selama 1 detik dan jika 10 pF kapasitor yang
digunakan, maka luas pulsa akan sampai 10 detik jika kita membutukan pulsa yang

dapat merenggangkan ! memperluas lebih kira-Kira bisa mencapai lamanya 100 detik.

2.5.4. Yang Melatar Belakangi Penvesuaian dari Pembatalan

Yang melatar belakangi terjadinya pembatalan untuk membiarkan UViron
menjalankan atau menggerakan rangkaian masing jumper di sisi kiri di atas papan
( PCB ) dengan tanda 3, 3 dan 7 dengan untuk pulsa. Pengaturan 3 pulsa untuk tidak
muncul pengaturan perhitungan duri nomor pulsa diterima dalam 2 detik jika
pengaturan perhitungan furun kebawah maka pulsa akan mengabaikan untuk
mengatasi pengaturan nilai tersebut setiap 2 detik maka pulsa akan mencatatnya.

Beberapa latar belakang untuk merubah pengaturan UVtron untuk memberi
cahaya di lingkungan sekitamya yaitu dengan memberi jumper pada nomor kaki yang
di lingkari secata bebas anda dapat menyolder 2 x di tempat pemisah ( heider ) dan

dengan menggunakan jumper untuk mengamr pengaturan.
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2.5.5. Cara Pengoperasian

Gelombang UVtron benar-benar sangat sederhana. Ketika sinar-sinar
ultraviclet terlindungi oleh katoda (dari lilin). dari photo clectron memancarkan
katoda yang di berikan akibat oleh photo elektronik kemudian anoda dipancarkan
tethadap medan listrik. Ketika pada saat memckai legangan menjadi tinggi dan
medan  listrik  kuat, maka cnergl  Kkinetik dari clektron menjadi  molekul
menginisialisasi cukup besar dari tubrukan gas terutup di dalam tabung elekiron
vang di pancarkan dapat menimbulkan jonisasi, yang memungkinkan molekul lain
mengionisai sebelum menjangkau anoda dan teori vang lain, dengan mempercapat
jon posifif terhadap katoda dan bertubrukan dengan yang lain, yang menimbulkan
elcktron sekunder. Menyebabkan arus yang hesar turun seperti salju yang turun
diantara molekul yang akan mengalir ke suatu empat.

Penzaturanya tetjadi hanya sckali. tabung yang penuh terisi dengan elektron
dan ion.tegangan yang menumn diantara anuda dan katoda dapat mengurangi dari
sumbemnya. Kemampuan ini mempunyai keadan [ sifat tanpa menurunkan tegangan
anoda di ujung baweh titik jenuh.

Untuk menciptakan atau membual rangkaian yang berjalan di perlukan
perbedaan tegangan di dalam tabung yang di dalamnya memperaleh proses seperti
salju turun ketika memberikan sinar-ginar ultra ungu menjadi arus keluaran dari
rangkaian tabung yang ketika terjadi proses salju turun, maka membual arus
mengalir, sekali terjadi pengaliran, tegangan anoda itu akan dikurangl oleh rangkaian

yang berbentuk atau memperbolekan gelombang “resel”setiap wakiu turun atau drop
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dan teriadi proscs pengaliran yang dikeluarkan pulsa olch rangkaian itu dengan

kondisi untuk beberapa latar belakang.

2.5.6. Prosedur penggunaan

l.

v

Memperlihatkan detector dari medan yang jalanya hampir menutupi bola
vang terdapat di dalam gelombang UVtron, Hati-hati dalam meletakan
posisinya.

Menjaga tabung gelas dari kotoran, debu dan jar-jan yang menempe!
akan mengurangi keefektifan dari sensor tersebut.

Surrbar dari UViron mungkin akan memberikan cahaya pada di sekitar
lingkungan. Memasukkan cshaya halogen di rumah dengan tegangan
cahaya yang rendah, cahaya obor, dan lebih penting itu cahaya dari video
kamera dengan begitu pembacaan tidak akan salah kctika melakukan
percobaan menemukan nyala api.

Menjaga hubungan sangat pendek dari gelombang dengan rangkaian
penggerak dalam teori. hati-hati memasang atau menyolder tabung
U¥tron secara langsung pada rangkaian { PCD ) kawal yang digunakan di
perpanjang hanya 5 cm.

Cahaya lembayung ulira (sinar ultrafiolet) melambung sama sepert
cahaya lain. Baik untuk keperluan UVviron di butuhkan langsung untuk

memperlihatkan penemuanya.
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PERENCANAAN DAN PEMBUATAN ALAT

31. Perancangan Perangkat Keras (Ha rdware)

Blok diagram sistern dapat dilihat pada gambar dibawah ini:

| Flama thmn |
. Detector e mag
A = Sensor '
‘ Sansor IR kanan, kiri ‘ ‘ Phetodioda
—— (tracMain) |

e

== | | jEE—m— |

i |
Sensor IR
| Depan, belakang g |——-P‘| Motor Sevo |
g e o . ]
= e | Mikrokontrolier |
| B9SE252 |

Driver Motor DC |4——— |

= = |- —i .

| Mator DC | | Maotor DC | |
Fan

kanan Kiri
o § =S J e S

Gambar 3-1. Diagram Blok Sistem
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3.1.1. Perancangan Rangkaian Clock

Rangkaian sistem minimum dari mikrokentroller AT89S8252 salah satunya
terdiri dari rangkaian clock. Rangkaian tersebut tersusun dari komponen-komponen 2
buah capasitor, | buah IC mikrokontroller, sebuah resistor dan sebuah kristal atau
resonator keramik, Rangkaian capasitor dan kristal atau resonator keramik
digunakan sebagai rangkaian pembangkit infernal clock generator yang terdapat pada
ATR0SR252, Nilai kapasitansi ditentukan sesuai dengan jenis oscilator yang
digunakan, yaitu:

C1 dan C2 = 20pF — 40pF untuk kristal
C1 dan C2 = 30pF - 50pF untuk resonator keramik.

K arena dalam perancangan digunakan oscilator kristal maka nilai capasitor
vang dipakai dalam perancangan adalah sebesar 30pF.

Mikrokontroller ATR938252 mempunyai frekwensi maksimal 12 MHz,
dimana 1 siklus mesin = 12 clock. Dalam rangkaian digunakan krigtal dengan harga
11.0592 MHz, maka program akan dijalankan pada setiap langkahnya selama |.085
ps. Siklus \ersebut digmbil berdasarkan ketentuan mikrokontroller ATRYSE252 yaitu
12 elock = | siklus mesin, sedangkan frekwensi yang digunakan 12 Mllz, maka
waktu yang dipakai dalam setiap | siklus mesin adalah 1us. Dengan demikian

perhitungannya dapat dilihat sebagai berikut:
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f= 11,0592 Mliz

e

i

i L

l: I« =
11,0592 10°

Karena 1 siklus mesin = 12T maka,

| siklus mesin =12 x — ———— = L0853 ps.
11.0592x10
—“ i R
i
12MH
il —4—
30pF Pl
0K i
L A |:J
— 1F

Gambar 3-2. Gambar Rangkaian Clock dari ATHOSE151

3.1.2. Sensor Photo dioda (Sensor Trackline)

Sensor untuk membedakan warna gelap dan warna terang dari jalur (track)

digunakan pasangan diode infra merah dan photodioda. Dioda infra merah akan




Karena dipasaran tidak ada maka diambil nilai terdekatnya yaitu 220 €2,
Sedangkan untuk menentukan nilai resistor pull up pada photedioda adalah sebagai

berikut :

Diketahui arus pada photodioda  Ien Jsebesar 0.5 mA

g Ve
Ty
R, = e
0.5x107
R, = WKL)

Pada rangkaian diatas memanfaatkan inverter schmitt trigger yang terdapat
pada 1C 74L514. Gerbang ini merupakan fungsi not yang akan membalik kondisi
logika input menjadi kebalikannya. Misalnya jika inputnyz berlogika 0" maka
outputnya akan berlogika “1" atau sebaliknya Selain il juga berfungsi untuk
mengubah taraf tegangan masukan menjadi taraf tegangan 1L pada keluarannya.

Rangkaian sensor infra merah ini dibuat 4 buah dengan nilai komponen yang sama.

3.1.3 Driver Motor DC

Betikut ini adalah gambar skema dari rangkaian penggerak motor de :
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Gambar 3.4 Driver Motor DC

Komponen utama rangkaian penggerak molor dc ini adalah 1C L2930 vang
merupakan JC yang dirancang khusus untuk keperluan pengendalian motor de. IU
L2931 didalamnya terdapat empal penggerak push-pull yang dapat mengalirkan arus
pada kelnarannya sampai schesar 2A tiap jalumya. Masing-masing jalur dikendalikan
oleh sebuah sebuah TTI. yang kompatibel. Tegangan yang bisa dikendalikan untuk
supply motor mencapai 36 V.

Pada skema rangkaian terlihat ada 8 buah dioda 24 ( IN2002 ) vang

dipasang dengan konfigurasi jembatan dioda pade tiap motor de. Maksud dari
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pemasangan jembatan dioda i adalah menghilangkan gclombang osilasi yang
timbul akibat adanya beban induktif yaitu kumparan motor,

Pada kaki | dan 8 adalah kaki Sensing Voltage. Kaki ini akan
mengendalikan besarnya arus beban. Dalam keadaan tidek terhubung ke ground.
regangan sensing { Viensing ) pada kaki ini sebesar 3 Volt. Agar motor dapat berputar,
tegangan pada kaki | dan 8 harus sebesar | Voll sampai 2 Volt. Apabila diinginkan

arus yang mengalir pada beban sebesar 2A ( dari baterai 12V/3Ah ), maka :

- V:erzm'ﬂ
Ry
2
R ——
Ry
2
Re=—
3
Ry = (LBTC2
Tabel 3.1 Tabel Kebenaran LC L293D
INPUT FUNGSIMOTOR
A=H :B=1 Motor | Berputar ke kanan
VINH; =H
4 A=L ;B=H Motor | Berputar ke Kiri
A=8 Motor 1 Berhenti dengan cepat
VINIL; = L A=X jB=X Motor | Berhent tanpa ada pengercman
C=H D=L Motor 2 Bermputar ke kanan
VINH, = H C=L ;D=H Motor 2 Berputar ke Kiri
C=D Motor 2 Berhenti dengan cepat
VIMNH;, = L A=X :B=X Mator | Berhenti tanpa ada pengereman
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[eterangan :
H = High
L=Low

® =Don"t Care

3.1.4. Rangkaian Driver Fan

Untuk perancangan driver Fan digunakan Optocoupler karena Fan disini
disupply dengan togangan 12V DC.

#1147
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Gambar 3-5. Rangkaian Fan

Tegangan output maksimum dari Mikro adalah 5 V scdangkan untuk water
pump memerlukan catu daya 12V DC,maka diperlukan rangkaian driver untuk
mengendalikannya Rangkaian driver yang dipakai bcrupa optocoupler 4N25 dan

transistor type TIP3 Lunwk analisa data yang digunakan.:




3B

Vin =35V (Max)

Data sheet untuk mengaktifkan 4N25:
Vr (tegangan forward dioda) = 1.5 Volt
¢ (Arus forward Trigger) — 15 mA

Maka untuk mengaktifkan optocoupler R yang dipasang :

R _.P’m _'VF
_.rﬂ
- 51’_—!15?
| 3mAd
- 'i___fn'
| 3maA
R=723310)

Nilai R yang mendekati dipasang 220 02

3.1.6. Detektor Flame UYtron

Tabung UVTron merupakan tabung yang bekerja ketika katoda diberikan
sinyal ultraviolet, dimana fotoclektronakan dipancarkan darikatoda oleh elek
fotoelektrik dan dipercepatke anoda menggunakan medan listrik. Ketika legangan
diberikan menyebabkansemakin meningkatnya dan medan listrik semakin besar, dan
energi di tabung unmk bertubrukan. Elektron yang di bangkitkan oleh ionisasi

dipercepat, menyebabkan mampu mengionisasi molekul lainya sebelum mencapal




anoda. Ton positif yang dipercepat ke kejadian ini menyebabkan arus yang cukup
besar diantara elektroda dan terjadi pembuangan muatan. Ketika terjadi pelepasan,
tabung diisi dengan electron dan ion.

Pengaliranya terjadi hanya sekali, tabung vang dipenuhi atau di isi elektron
dan ion. Tegangan yang menurun di antara anoda dan katoda dapat mengurangi sckali
dari sumbernya. Kemampuan ini mempunyai keadaan dan sifal tanpa menurunkan
tegangan ancda di ujung bawsah ntik jenuh.

Unmuk menciptakan atau membuat rangkaian yang berjalan herbeda tegangan
dipriukan di dalam tabung yang di dalamnya memperbolekan proses pembuangan
muatan ketika memberikan sinar ultrafiolet, menjaga arus keluaran dari rangkaian
tabung dan ketika terjadi proses pembuangan muatan, maka membual arus mengalir.
Sekali terjadi pengaliran, legangan anoda it akan dikurangi vleh rangkaian yang
herbentuk atau memperbolekan gelombang rescl setiap waktu turun atau drop dan

ierjadi pengaliran atau yang dikeluarkan pulsa oleh rangkaian.
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Gambar 3-6. Rangkaian detektor Flume UV tron
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3.1.7 Sensor Iofrared GI'2D15

Qensor infrared GP2D15 adalah sensor jarak sccara lerus menerus, jarak yang di
ukur di keluarkan scbagai suatu level logika. Ketika tidak ada jarak yang diukur atau
tidak ada objek level outputan akan menunjukan logika low dan akan menjadi logika
high ketika ada jarak yang diukur atau ada objck yang di deteksi dimana sensor ini

diseting untuk range antara S¢m - 20em.

GRIDAS
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Gambar 3-7. Rangkaian Infrared GP2D15

Output dari sensor GP2D13 adalah apert co flector cutput ini berarti untuk
mendapatkan logika yang dapat dideteksi ketika di hubungkan pada pin
mikrokantroller perfu di tambahkan scbuah resisto pull up res istor ini harus berada

pada range 10K - 20K.




3.1.8 Mikrokontroller { AT8958252)

Mikrokontroler AT89588252 digunakan sebagai Kontrol kerja dari system,
masukan dari sensor diolah oleh mikrokontroller dan mikrokontroller mengatur

kerjadari oulputan, yaitu:
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Gambar 3-8. Rangkainn Mikrokontroller Sistem

« Pl .4 -P1.7 digunakan sebagai cutputan mikrokonmoller yaitu motot de
e P06 digunakan sebagai outputan mikrokentroler untuk menggerakan

moior Servo.
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e P10 digunakan sebagai outputan univk menjalankan FAN  untuk

memedamkan lilin.

s Pl.1 digunakan sebagai
Flame Uytron.

« P20 digunakan sebagai
GP2D15 belakang.

e P21 digunakan scbagai
GP2D1 5 Kiri.

¢ P22 digunukan sebagai
GP2D15 kanan.

« P23 digunakan ssbagai

GP2D15 depan

inputan mikrokontroler yaitn sensorDetektor

inputan mikrokontroler yaitu sensor infrared

inputan mikrokontroller yaitu sensor infrared

inputan mikrokontroller yaitu sensor infrared

inputan mikrokontroller yaitu sensor infrarcd

e P2.4- P25 digunakan sebagai inputan mikrokentroller yaitu Sensor Infra

merah ( Sensor Trackline).

312, Perencanaan Perangkat Lunak (Sofiware)

Untwk mendukung hardware yang sudah dibuat, maka dibutuhkan perangkat

lunak (software) supaya perangkat keras terscbut bias hetjalan sesuai dengean fujuan.

Mikrokontroler dapat mengendalikan seluruh system apabila ada untaian instruksi

yang mendefinisikan secara jelas urntan kerja yang harus dilaksanakan. Dalam
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perancangan alat ini perangkat lunak yang digunakan adalah bahasa pemrograman
assembler.

Sebelum membuat perangkat lunak, terlebih dahulu dibuat diagram alir
(flowchar() dari proses yang akan dibuat supaya memudahkan dalam pembmatan

perangkat lunak (soffware).

3.2.1. Flowchart Sistem
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BABIV

PENUJIAN ALAT

Dalam bab ini akan di bahas mengenai pengujian alat yang telah dibuat.
Hal ini dapat dilakukan untuk mengetahui kekurangan kerja sistern yang tclah
dibuat, schingga dapat diketabui apakah alat terschut dapat bekerja sesum dengan
yang telah di rencanakan. Dalam rangka pengujian alat tersebut diuraikan
percobaan yang telah di lakukan untuk mengetahui Tespon dari keseluruan alat

yang telah dirancang.

4.1. Tujuan Pengujian
Tujuan pengujian yang dilakukan terhadap sistem aplikasi ini adalah
sebapai berikut :
¢ Mengetahui unjuk kerja rangkaian sensor nfra merah GP2D15
o Mengetahui unjuk kerja rangkaian driver motor DC.
e Mengetahui unjuk kerja rangkaian sensor Detektor IPlame U'Viron
« Mengetahui unjuk kerja rangkaian Photodioda ( sensor trackline)
4.2. Alat-alat untuk pengujian
Alat-alat yang digunakan dalam pengujian adalah :

1. Oscilloscope

(]

. Multimeter Digital

Ll

_ Pawer suplay +3 Volt dan +12 Volt

50




4.3. Pengujian dan Pengukuran
4.3.1.Sensor Infra merah GP2D15

Metode pengujian dilakukan dengan cara memberikan tegangan pada
sensor schesar +5 Volt. dekatkan sensor pada dinding dan ukur jarak pancar

sensor, kemudian ukur tegangan dan sinyal yang dihasilkan oleh sensor.

PUNSRIIN precmery

o
el Sensar ' umienah
TS R WEE B

G

Gambar 4-1 Metode Pengujian Sensor GP2D15

Jarak vang diukur sebagai suatu logika. Ketika tidak ada jarak yang
diukur ( tidek ada objek ) Ievel logika menunjukkan logika low dan akan menjadi
logika high ketika ada jarak yang diukur { ada objek vang dideteksi ) dimana
dapat diseting pada range 5 — 20 cm.

Ouput dari GP2D15 adalah open coflecior output ini berarti untuk
mendapatkan logika yang dapat dideteksi ketika dibubungkan pada pin
mikrokontroler perlu di tambahkan sebuah resistor pulf up resistor ini harus

berada pada range 10 K - 20 K.




Gambar 4-2. Ouputan Sensor pada saat Terhalang

Ouputan sensor Inframerah pada saat terhalang akan mengeluarkan

logika high dan ouput tegangan 4.6 Vol

CGambar 4-3. Ouput Sensor Pada Sast tak Terhalang

Ouput sensor infra merah pada saat tak terhalang akan menghasilkan

logika low dan output legangan 1,42 Vol




4.3.2.Pengujian Rangkaian Sensor Photodiods

Pengujian dilakukan dengan menghadapkan dioda infrared dan
photodioda ke garis lintasan putih dahulu dengan jarak kira-kira 1.5 om atau diatur
Jebih lanjut jaraknya sampai legangan yang dihasilkan pada kaki katoda
photodioda mendekati 4 Volt. Kemudian mencatat nilai tegangan dan arus pada

masing-maging titk uji pada tabel. Pengujian dilakukan dengan cara yang sama

pada garis lintasan berwarna hitam,

[Fi R4
ix .-:.=|_ r_]_]_

o

LERTY

Pt

Gambar 4-4. Rangkaian Pengujian Sensor Photodioda

Tabel 4-1. Hasil Pengujian Tegangan Pada Garis Lintasan Putih

Tegangan (Volt)
Photodioda | | Phatedioda 2 | Photodioda 3 | Photodioda 4
Kaki | Output | Kaki | Output | Kaki | Output | Kaki Chutput
Kuloda | Tnverter | Katoda | Invemer Katoda | Inverter | Katods | Invener
098 | 515 | 031 | 515 | 096 | 515 | 089 | 515




Tabel 4-2. Hasil Pengujian Tegangan Pada Warna Hitam

Tegangan (Volt)
Photodioda 1 | Photodioda 2 Photodioda 3 | Photodioda 4
—Xak | Owpit | Kaki | Output | Kaki | Output | Kaki | Outpul
Katoda | Inverter | Katoda | Inverier Eatoda | Inverter | Katoda | Inverter
3.68 0,33 377 0,33 385 0,33 3,86 0,33

Tabel 4-3. Hasil Pengujian Arus Pada Garis Lintasan Hitam

Arus (mA)
Photodioda 1 | Photodioda 2 | Photodioda 3 | Photodioda 4
Kaki | Output | Kaki | Cutput Kaki | Oulput | kaki | Ouiput
Katoda | Inverter | Katoda | Inverter Katoda | Tnverter | Katoda | Tnverier
0,44 0,01 045 0,01 (0,43 .01 0,43 0.01

Tabel 4-4. Masil Pengujian Arus Pada Warna Hitam

Arus (mA)

Photodioda 1 | Photodioda 2 Photodioda 3 | Photodioda 4
Kaki Output | Kak Output | Kaki | Output Kaki Crxtput
Katoda | Inverter | Katoda | Tnverter Katoda | Tnverter | Katoda | Inverter
0, 198 0482 | 0221 (0,496 0,220 | 0,487 0,237 | 0,488

54
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Dari hasil pengukuran seperti pada gambar 4-1 dan gambar 4-2, dapat
dianalisa besarnya tegangan keluaran pada photodioda 1 pada garis lintasan putih

dengan menggunakan persamaan sebagai berikut :

Vee =1, R+ Vout
5V = (0,44.107° + HL107) + Pouwt

Viw =5—4.44

e
Four = 0.56Falt
Untuk pengujian sensor infra merah pada garis lintasan hilam seperti
pada gambar 4-1 dan pambar 4-3, tegangan keluaran dapat dihitung dengan
persamaan:
Vee = 1, R+ Vout

51 = (0,198.107 *10.10° )+ Vour

¥,

LT

=5-198

Vout = 3,02Folt
Dari datasheet tegangan kcluaran dari frverter schmift Irigger akan
mengcluarkan tegangan sebesar 3.4 volt jika tegangan pada inpuinya sebesar 0,6
volt sampai 1.1 volt. Dan akan mengeluarkan tegangan sebesar 0.25 volt jika
tegangan pada inputnya sebesar 1.5 volt sampai 2 volt.
Untuk perhitungan pada photodioda 2. photodioda 3 dan photodioda 4

dengan menggunakan persamaan yang sama akan didapatkan hasil perhitungan




yang sama dengan hasil perhitungan pada photodioda 1. Berikut ini adalah tabel

hasil perhitungan.

Tabel 4-5. Hasil Perhitungan Tegangan Pada Garis lintasan putih

Tegangan (Volt)

Photodioda 1 | Photodioda 2 | Photodioda 3 Photodioda 4

Kala Cutput | Kaki OQutput | Kaki Cutput | Kaki Output
Katoda | Inverter | Katoda | Inverter | Katoda loverter | Katoda | Inverier

LA

0,56 5 0,50 5 0,70 5 0,70

L

Tabel 4-6. Hasil Perhitungan Tegangan Pada Media Berwarna Gelap

Tegangan (Volt)

Photodioda 1 | Photodioda 2 | Photodioda 3 | Photodioda 4
Kaki | Ouwput | Kaki | Output | Kaki | Output Kaki | Output
Kaiods | laverter | Katoda | Invener Katoda | Tnverter | Katoda | lnverter

302 | O 2,79 0 2,78 0 2.63 0

4.3.3.Pengujian Rangkaian Driver Motor

Pengujian rangkaian driver motot ini bertujuan untuk mengetahui apakah
rangkaian ini dapat bekerja sebagaimana mestinya. yaitu dapat menggerakkan

motor dengan arah yang bersesuaian dengan kombinasi masukannya.




Metode pengujian dilakukan seperli pada gambar, Pengujian dilakukan
dengan memberi kombinasi logika pada inputan driver dan mengamati arah
putaran motor DC pada keluarannya, serta mengukur tegangan pada keluaran

driver,

Rangkarn Sakdlar | Rargkaian Drivar
lagika otar it

Gambar 4.5 Metode Pengujian Rangkaian Driver Motor DC

Kombinasi logika diberikan pada masukan driver pada pin 2. 7, 10, 15.
Pada masukan Fnable A dan Enable B dihubungkan langsung ke +3 Volt.
Kemudian divkur tegangan kcluaran pada pin 3, 6, 11, 14, dan diamati arah

putaran dari motor DC, lalu memasukkan hasil pengamatan pada tabel.

Gambar 4-6. Rangkaian Pengujian Driver Motor




Tabel 4-7. Hasil Pengujian Rangkaian Driver Motor

INPUT OUTPUT
No. Out | Out | Out | Out | UNIT
AlB|C|D|VINHI|VINH2
1 2 3 4
. [oflofofo I 0 0,76 | 0,78 : v
2 ot ]o]) 1 0 075 [1031] - - v
ESNEUEIBRE: 1 o |1w0311078 ]| - 3 v
FSEAEIREE R [ 0 1030|1030 - - vV
s [olo]o]o 0 L - E: 0,78 | 0,77 V
6 o101 0 | : o7 1031 V
7 [1[ol1]o 0 I - —[Foszioms | VO
TR EEEYERE 0 | - T30 103 v
Ketcrangan .
1= Low
| = High
- =Tidak ada tegangan

4.3.4.Pengujian Rangkaian Detektor Flame UVtron

Pengujian rangkaian Detektor flame UVtron ini bertujuan untuk

mengetahui apakah rangkaian ini dapat bekerja sebagaimana mestinya, yaitu dapat

mendeteksi nyala api lilin pada jarak yang diinginkan.

e— [ﬁ—JMSu_‘

Osilloscope

=1 [1 Rp—

Gambar 4-7. Metode Pengujian Detekior Flame UViron
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Pengujian dilakukan dengan cara memberikan tegangan +5 Voli pada
modul rangkaian, dekatkan UVtron tersebut pada nyala lilin, lalu lihat outputan
atay keluaran dari UVtron tersebut dengan menggunakan osilloscope lihat sinyal
vang di hasilkan oleh UViron tersebut, akan mengalami perubahan pada saat kila
dekatkan UVtron tersebut dengan nyala api pada lilin. Dari hasil pengujian di
dapatkan bahwa hasil ouputan UVtron adalah berupa Frekuensi yang mengikuti
perubahan jarak cahaya api.

Tabel 4-8 Hasil Pengujian Rangkaian Detektor Flame UVtron

No Jarak Freg (HZ)
1 5 cm 5,450
2 10 cm 5.435
3 I5em 5420
4 20 cm 5362
5 25 ¢m 5,319
6 30 cm 4,149
7 35 em 4,132
8 40 cm 4,115
9 45 cm 4,090
10 50 cm 4.082
11 55 ¢m 4.073
12 60 cm 4,065
13 65 cm 4,040
14 70 cm 4016
15 75 cm 3,527
16 0 em 3413
17 85 cmi 3311
18 90 cm 3,226
19 95 cm 3,180
0 1m 3,145
21 1.5m 2.721
22 Zm 2,328
23 2.5m 2.006
24 Im 1,972
25 35m 1,671
26 4 m 1,871
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Gambar 4-8. Hasil Pengujian UVtron pada Jarak Scm

Gambar 4-9. Hasil Pengujian UVtran pada Jarak 10cm




Gambar 4-10. Hasil Pengujian UYtron pada Jarak 15em

Gambar 4-11.Hasil Pengujian UVtron pada Jarak 20cm
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Gambar 4-12.Hasil Pengujian UVtron pada Jarak 25cm

Gambar 4-13. Hasil Pengujian UViron pada Jarak 30cm




Gambar 4-14. Hasil Pengujian UViron pada Jarak 35¢em

Gambar 4-15.Hasil Pengujian UViron pada Jarak 40cm
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Gambar 4-16. Hasil Pengujian UVtron Pada Jarak 43cm

Gambar 4-17. Hasil Pengujian UVtron Pada Jarak S0cm




Gambar 4-18. Hasil Pengujian UVtron Pada Jarak 55¢m

Gambar 4-19. Hasil Pengujian UViron Pada Jarak 60cm




Gambar 4-20. Hasil Pengujian UVtron Pada Jarak 65¢m

Gambar 4-21. Hasil Pengujian UVtron Pada Jarak 70em




Gambar 4-22. Hasil Pengujian UVtron Pada Jarak 75¢em

Gambar 4-23. Hasil Pengujian UVtron Pada Jarak 80cm
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Gambar 4-24. Hasil Pengujian UViroa Pada Jarak 85cm

Gambar 4-25. Hasil Pengujian UViron Pada Jarak 90cm
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Gambar 4-26. Hasil Pengujian UViron Pada Jarak 9Scm

zmbar £-27. Hasil Peagujian UVtron Pada Jarsk 1M




Gambar 4-28. Hasil Pengujian UViron Pada Jarak 1,5M

Gambar 4-29. Hasil Pengujian UViron Pada Jarak M
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(Gambar 4-30. Hasil Pengujian UVtron Pada Jarak 2,5M

C:ambar 4-31. Hasil Pengujian UVtron Pada Jarak M
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Gambar 4-32. Hasil Pengujian UViron Pada Jarak 3,5M

Gambar 4-33. Hasil Pengujian UVtren Pada Jarak 4M
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5.1 Kesimpulan

Selama dalam perencanasn dan pengujian dari keseluruhan sistem yang
telah di buat maka dapat ditarik beberapa kesimpulan antara lain:

1. Dari hasil pengujian, dengan menggunakan batrai schesar 300ma dengan
tegangan 12 dan 5V mampu menjalankan robot dari start berjalan mencari
api dan memadamkan, pada ruangan sampai kembali ke start lagi catudaya
ini bertahan selama 10 menit,

2. Waktu yang diperiukan robot untuk memadamkan api pada saat sensor
menemukan sumber api selama 10 detik

1. Dari hasil pengujian, dengan menggunakan sensor infrared object detector
GP2D15 sebagai sensor jarak, robot mampu melewati lorong tanpa tanpa
menyentu atau menabrak dinding tembok.

4. Dar hasil pengujian, dengan menggunakan Detector FlameUVtron.UVtron
ini mampu mendeteksi api pada lilin sejauh 4 meter. dari UViron hingga
ke pusat titik api

5. Dari 20 kali percobaan ada 1 kali robot tidak dapat memadamkan api
dikarenakan kurangnya legangan, karena konsomsi daya potensial degan

ukuran waktu (mAH).
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5.2. Saran - Saran

Untuk meningkatkan kepresisian dari alat yang dibuatl serta mencapai
hasil vang mendekati sempuma hendaknya perlu di tambahkan sensor kompas
agar robot dapat menentukan sudut yang di inginkan. Dan bisa tambahkan sensor
suara agar robot dapat mendeteksi suara pada ruangan, kemudian bisa

dikembangkan lagi misalnya dengan memperbanyak titik api pada ruangan.
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2. Jelaskan mekanisme mikrokentroller dalam menangkap data UV dari Uvtron
adalah:
Tabung UVTron merupakan tabung vang bekerja ketika katoda

diberikan sinyal ultraviolet, dimana [oloelekironakan dipancarkan dari katods
oleh efek fotoelektrik dan dipercepatke anoda menggunakan medan listrik. Ketika
tegangan diberikan menyebabkan scmakin meningkatnya dan medan listrik
semakin besar, dan energi di tabung untuk bertubrukan. Elekiron yang di
bangkitkan oleh ionisasi dipercepat, menyebabkan mampu mengionisasi molekul
lainya sebelum mencapai anoda. ion positif yang dipercepat ke kejadian ini
menyebabkan arus yang cukup besar diantara clekiroda dan terjadi pembuangan
muatan. Ketika terjadi pelepasan, tabung diisi dengan electron dan ion.

Pengaliranya terjadi hanya sekali, tabung yang dipenuhi atau di isi
elektron dan ion. Tegangan yang menurun di aniara anoda dan katoda dapat
mengurangi sckali dari sumbernya. Kemampuan ini mempunyai keadaan dan sifat
tanpa menurunkan tegangan anoda di ujung bawah titik jenuh.

Unluk mencipiakan atau membuat rangkaian yang berjalan berbeda
tegangan dipriukan di dalam tabung yang di dalamnya memperbolekan proses
pembuangan muatan ketika memberikan sinar ultrafiolet, menjaga arus keluaran
dari rangkaian labung dan kelika terjadi proses pembuangan muatan, maka
membuat arus mengalir. Sekali terjadi pengaliran. tegangan anoda itu akan
dikurangi oleh rangkaian yang berbentuk alau memperbolekan gelombang reset
setiap wakiu turun atau drop dun terjadi pengaliran atau yang dikeluarkan pulsa

digital oleh rangkaian.




Outputan yang dihasilkan rangkaian Uvtron berupa pulsa digital ouputan

terscbut dimasukan ke mikrokontroller pada porl P1.0.sinyal yang diterima

mikrokontroller akan di counter:

Tunggu lopika Uvtron : Low

Jika Logic : Low maka tunggu logika Uvtron : high

Jika logic : high
Cek Logic : Low, jika tidak ulang

Pulsa selama high : jika ya, keluar

Banding data ; tiup { nyalakan kipas) atau tidak tiup ( matikan kipas)

Cara membandikan :

Mov A , # Counier

MaovB. A

Div AB

Contoh program untuk menjalankan Uvtron ;

bc_sns: mov
MoV
mov
bosnsd: jb
8 jmp
bocensl: acall
dinz
s mp
becsns2: jnb
mov
bcsna3: acall
vkt ran
inc
Ty
sjmp
becsnsd: dinz
simp
besns5: dijnz
bosns6e: mov
bcsnsT: acall

Cntlh, #2555
Cntl, #0
Tmot, 255
Uvtr,becsnsl
bosnsz

Jjeda
Tmot,besnsl
basnsé
ovtr, s
Tmot, #25%
dlyuvt

Cntl

UwlLr, bcsnsd
besns?
Tmot , besnss
bcsnst

Cntl, bosnsi
Cntl, #255
cekbts

;set counter maximum
; reset counter

3

; | set time out

i ltunggu sensor low

; |tidak low-lompat
il

; tunggu senseor high
b

3 |delay counter

£ 1

;| sel Lime out

¢ |tunggu sensor 1ow
|tidak low-lompat

P

T




cekhts:

ckbts;

F

meniup:

ret

mow
mov
div
gjne
gcall
seth
ret

clE
scall
ret

A, Cntl

B, #150 ; batas minimum peniupan 65
AB

B, #0, ckbts

meniup

Tfin

Tfin
delayl




4. proses api mengehuarkan sinar UV atau ultraviolet :
* Teori Api
Api adalah reaksi kimia eksotermik yang disertai timbuinya panas atau
kalor, cahaya {nyala), asap dan gas dan bahan yang terbakar. Proses ini
dinamakan reaksi pembakaran,
¢ Reaksi pembakaran di klasifikasikan scbagai:
Reaksi pembakaran kimia, termasuk seniyawa organic (senyawa yang
mengandung gugus karbon)
s Senyawa Karbon + 02 —CO2 + HZO + panas + cahaya
Reaksi sederhana ataus empurna; misalnya antara gas methan (CH4)
dengan oksigen, menghasilkan gir dan karbon dioksida. Reaksi ini disebul
= sempurna karena satu molekul methane memerlukan 2 molekul oksigen
" (tereukupi)
Cl4 + 02 - CO2 + 2ZH20 + panus + cahaya.
» Reaksi Pembakaran Tidak Sempurna Karcna Oksigen tidak Tercukupi:
Senyawa karbon + 02 — CO2 + CO + C + H20 + panas + cahaya.
Terjadinya Api Memerlukan tiga ( 3 ) Unsur Pembakaran Api Yaitu Buhan
Bakar, Panas dan oksigen.
1. Bahan Bakar:
Bahan bhaker adalah materi atau zal yang selurunya atan sebagaian
mengalami perubahan kimia dan fisika bila terbakar. Dapat berentuk padat,

cair alau gas.




2. Panas:

Panas merupakan tingkatan energi bahan untuk terbakar pada suhu
bakamya, yakni suhu terendah saat bahan mulai terbakar. Discbut juga
sebauai lemperatur penyulutan (ignition temperature).

3. Oksigen :
Oksigen adalah unsure kimia pembakaran ( £ 20% dari udara ).
Reaksi Rantai Pembakaran

Reaksi rantai menunjukkan suatu proses pembakaran yang
berkesinambungan, Api yang timbul pada saal bahan baker akan memanaskan
dan menaikan suhu baker pada bahan lainnya. sehingpa menyebabkan benda —
henda disekitarnya turut terbakar,

Ultraviolet

Sinar ultraviolet adalah termasuk cahaya monokromatis yang tidak
wmpak oleh mata manusia. Spekirum frekuensi cahaya secara umum dibagi
menjadi empat bagian vaitu:

a. Ultraviolet
b. Cahaya lampak (visible Lght)
c. Inframerah

d. Microwaves
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Gambar Letak Spektrum Gelombang Ultraviolet

Gelombang elektromagnetik merupakan penyusun dari cahaya yang berada
dalam spekirum elektromagnetik yang mempunyai jangkavan sangat lebar. Pada jarak
vang sama, scluruh spektrum elektomagnetik tersebut mempunyai kecepatan yang
sama tetapi frekuensinya berbeda sesuai dengan panjang gelombangnya.

Dialam hal ini berlaku :
c=hf
dengan: ¢ = kecepatan cahaya (m/s)
4 = panjang gelombang (m)
f = frekuensi (Hz)
Suuu  spektrum  frekuensi cahaya disebul Inframerah jika panjang

gelombangnya 0,1 pm — 100 pm.
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~ Program pada mikrokontroler AT8956252:

. oryg Oh

EwiET Bit EG.
ot nit Pl1.
Tiin Bit L.
MEr T, nic pl.
WMk*R Bit Fl.
Mknl Bit P1.
HknL Rit BL.T
Snbl Ril. B2.0
Srr Bit #d.1
Snkn Bit PE_Z
spdp BLE P23
Sl Bit P24
anbl Bit PE.4

(=R S el = =

ot BEom 30H
cntl Ecu 3ih
cnty Equn 3Zh
Cral Equ b
CroZ Egu 34h
Cln Eqiz 35h
Tmot Equ 18R

[yl Eqa 41H
iyl  Ega 42h
DIy Erypa 436
Loy3  Egd 44h

Bt bz acall delays
acall tmc_im
acall  =zerw

Ex FoT Crol,.#0
How crod  ¥0

bt acall delaye
ole T£in

apall delays
2call nibays
seLh Tiin
azall rhbtm]

Yalan: mov R.Cra
Cme A, 8205,91nt
-] E A
cle o
maw tral, #0
iTes Lrod
mow By LEGE
cine I, #255,91n0
olr I
1t £
mow Trud, 0

acakl  rhist
acall carapl

jind: mow A2
anl n, #0000 11L0E
cine B, #000001108,31ol
=1 )
le C
ine crol

acall  rhimij
&9 Imp jalan
jinl: e A, EE
anl A, #00000110D
cyne A, AOOID0TO0L, J1n2

et B
s r e
= inc rod

meall rbhtsl
) £ 1mp jalan
j]-ni: mew A, P2
anl B, H0DOD0LLOE

L




cioe A H0OOO00100, S1nd
clrc ¥
clr =
inec crod
acall rbta r
= mp Jaliarn
F1ak: BT &, ™A
anl A, 000001 10D
e B, #0000 100, 7ind
alr B
clrc C
acali =gmenl
acall seuend
acali  aguend
acall  sgquand
11nd : mo 1alan
aquenl: aca=l Ibtst
acs1l delaye
Al L rbtmg
acall  delm) s odefpy majo Pl
acall rhtat
acall eagapl
asall rhtkn
aciall delba
¥ acall  delnb
goal - ¥hiat
acall Ibtmj
acall  delmm
acall  <helmd
arall  delm] rodelay maju B2
arzall rhtst
acall carapi
acall rktkn
ai:all  delbe
acall deima
agall ithtet
acall  rbtars
atall rhimdr
rat
sguenz: azall  rhlka
acall felbs
azall delmb
arall  rhist
acall  Thio]
acalil delmb
acall delmj
acall  delmj ;odelay maiu P3
acall rhkst
acall rcaTapl
acall  -hikn
anall delkhe
acall rbtst
acall rl b
arall  delmn ; delay maju B4
acall delmm
acall delmj
acall rbist
acall ‘sarapi
coall rbtkn
soall delbe
acall rhtst
2rall rhtgrs
agall rhtmdr
rat
aqrend: acall ThLET
acall ez lbve
acall rhtet
acall rotm)
arall deimc ; delay maju Ph




delay majn Fi

delay majua EY

wrall  delmd
acall delavs
amcall chtat
acall Carapi
acall rblkr
acall delibe
acall rhbst
acall chtges
arall rbtmdc
et

omuendz acall  ehike
acall dsibhe
azall  ebtet
argall cirtm
arall  delm]
arall rotsEt
acall carapli
acall ctvbm]
acall delmd
acall delms
acall  aelmm
arzall rbtet
acall casapl
acall rlak by
acall delbe
acall bkl
B 5

rbtm’: «awcall zrbost
geth MECE
soti Ekni
rEr

v

ropbmd: acall rbhiet
ok b Mkrl
aath MknT
ret

ehthr: acall  rhest
seth Mkr T,
seth MknE
rel

rbtkn: acall rhikat
seth MEEE
sk Mknl
et

3

rbtsr:  acull Thtat
sl Mk
ret

rotsls afall rhist
zath MEnR
TEL

rhtsb: clr MhxR
cle MkrL
wle MR
clx HMknL
et

vhtare: acall ‘rbtmj

rbtgr: moev A, B2
anl A, E00L 10000
Imes By #0O01T0000b, Lop®l
it A
clx o
acall rhtske
aeall  carapl
acall rotmj
5 g lapls

laplls mow ;P2
gnl B, #0011 0000k

L e

A, HOOLO0000R, 1apld




cir &
clr [
acall chrsr
Sjmp CHLEE

lopid: mov A, P2
ani AA4COLIGOO0L
cfne A, 000710000, Lanl 2
ciT &
clr C

acall ronel
£ g Entor

lapils mev A, P2
ar.l A, FOD110000E
sjne Ay $O000H000E, Tupld
olr B
clc C:

ana’lll rhtmi

loplds  wjeg rbtgr

lopli: acall delm] ; delay maja ¥
acall rbt st
acall  carapl

acall rhibmj

acall delm)

acall  delam = odetay maja I
asall EDTSEL

acall  parap

et

rhtmlrs acall rhomad

Talé:  mow P2
anl A, 001100000
e A #007100G00, _opke
clr A
clrc %

azall rbtst
acall cucapl

acall rhtms
acall delmd A deloy moeodur B
acall kst
acall wcacapl
rrt

S

zara:  mow chner, §#25

P acal ° Aerte
gna Ent=,.zer
acall Thim]
ret

H
carapiz acall  posids
acall  he sos
acall  DCoo&ns
acall IJDEi]'! &
acall heosns
amall heoans
disall posidh
acall br sns
azall b 3nd
azall  posite
azall by BRI
agzal | Do B
azall  posiih
agall baoans
azall b _ETI 5
arall  posik-
acall chrt_=na
acdll b _sns
arall posids
acall b ans
acall- ‘boosns
acall poauite
acall bo sas
acall b snas

ret
apaikas Tov Cobr #ES
ol arall aexka

ddjoz Cntr,poal




pomdtea: mar ontx, #25

30T B acall Gercte
dynz Cntr,posl
ret

pogikic mov cntr, %25

posi: acall  serks
dinz CoLT . poss

poaidhs mow ke, 125
poai:  acall  Sserdh
djnz Cntr,posd

cosidh: mow Lotr, #2535
poel: acall serdt
o ontr,posd

Tat
aerkir selh EwBw
nLa TL, #000h

mew THE, #0FTh
acal tnggu

LT Ewdv

maow TLO, $CEDh
me THO, #CH1h
acall trnggu

ret

seris: seth Fwiw
T TLO, ROBDR

(P THO , #0F 3
amall fdat (V8]
clr Pariiv
TV TLO, #0EQR
meaw TH, #0E1A
acall  Liugou
r=t

serte; sebkb ruihT
mav T, #0300
maw THO, #OFBR
azall Lnggu
cl¥ ProySar
mow TTU, HIEDR

moT TAO, #0E1R
auall tonggo
Tt

'3
werdS: selh FHET

I —La, FIFIL
e TH, FeFCh
acall Lagaa
cir Ewiw
Y TLO, $OEOR
mov THE, #O0B1h
acall  Ennouo
it

serka: =eth whw
Tav T, #3000
wa THO, #KIFER
arall Lnggua
el Broriw
Ty TLG, HDEGD
mow THC, BOBLR
piell  Eoge
ret

Lagou: ol LFD
melh TROD
“nb TEO, %
—=lE 1RO
TRt

bo osns: mow Cacl, #2335 ; Eel Counber maximmmm




raw ol #0 : rasch Colmbter

T Tmot, #2455 P
beeansls Jb Dwtr, besnsl ;o | web time ont
57 bicsnad ; | tunggu sensor low
bogngl s acall Jeda
dinz Tt , s ngd | tidak Iwow - Jovpal
50 boeneé o
bosnss: Inb vt % ; tonggu senser hilgk
e Tmot, #2535 I,
besnaid: acall  dlyuvl | delay counter uviron
inc Cnt] ety |
b Uwy r,anad ; | =mebL time out
& mp bosna? ;| runggu sensor LoW
poansd: djnz Tt boansd 7 | tidak Jow - lampat
= jamg boensk LY
besEnsh: dine cnz b, bosnss
besnasé: mow corl, f235
beans?t acall cerbts
234
oekbts : mov ACntl
maw H, #1850 ;obatas minimmem pecioagpan 65
div AE

e A ¥, okbhiks
acall  menlup
ckbbat: asth T#in

rak.

renlup: clx 'Tr:m
awall dalayl
1 Hi

tur_in: mow TMOD, #0108
et

¥
dodac dinz Tiyl, s

delays: acall  Jjeda
dijnz Pyl delays

delmy: @ow nlyd, NE ;ogetting lama e DO
delmi: acall delays
A Dly2, delml

[EITRE T | T plyd, #4 { setting lama magu 00
delim2: acall delays

dinz 01 vE, delm2

ret
delwa: mov Uly2 HI Poselting lama meje B2
delwd: acall delays

djnz Jlyd,delind

Tl

rde b e  mav Dy, ¥3 7 osetling Lama maju B4
delmd:z ecall delays

cinz Dy, delmd

Tek

"
-

delms:  mov Oly2, #6 r moliing lama majo FO
delmb: acall delays
dinz Dlyz, delmS

ret
delmd:  mow DlyZ,#4 ¢ petllng Lama muncdur 03
delmb: acall delays:
dinz Diyd, de’ms
rat
i
delbe: Dow TLyd, #13 : settloy belok 90 derajar

delbls poall delsys
ginz D7 ,delbl
raT
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e layls
il
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dlyaws

oy
acall
diow
et

Lt
acnll
dins
L

s

Dlyd, #20
dalays
TlyZ,dlyl

nLy3, 85
jeda
DLyl diyuw




TEP31, TIP31A, TIP31B, TIP31C,
(NPN), TIP32, TIP32A, TIP32B,

TIP32C, (PNP)

Complementary Silicon

Plastic Power Transistors

Nesigned for use in general purpose amplifier and switching

applications.

o Collector-Emitter Ssiuration Yoltage -
ViBrzan = 1.2 Ve (Max) @l T = 3.0 Adc

& {pllector-Emirter Sustaining Voltags -

ViEoiasy ~ 40 ¥do (Min) - TIP31, TIP32
=60 Yo (Min) - TIP3 LA, TIPIZA
= 80 Vdo (Min) - TIP3B, TIPR2R

100 %de (Min) - TIP3 1C, TIP32C

® High Current Gain - Bandwidth Prodoce
fr= 3.0 MHz (Min} & T -~ 500 mAde

@ {ompact TO-220 AB Package

MAXIMUM RATINGS
Rating Symbel Valua Unit
Collector-Emitter Voltage  TIFST, TIR3E VeED a0 Wi
TIP3 tA, TIPIZA BO
TIF31B. TIP32B B0
TIFAIC, TIPXC 100
Collector-Rase Volag g, ] 1P31, TIFE Vep 40 Yo
FIF31A, TIPIZA
TIP31R, TIF3ZB BO
TIF3C, TIP32G )
Emitter-Base Voltage Ve a4 Wihe
Collector Current Continuous It; 34 Adc
Feak 5.0
Bass Cument lg 0 Ao
Tintal Power Dissipation : P
£ Tg=25°C £l Waltis
[Cierate abnve 25°0C a2 Wi G
Total Power Dissipathon Pn
@ Ta=25"C 20 Wiatts
Derate abowe 237G po16 | wiec
Unclampad Inductive E 12 ]
Load Energy (Mot 1)
Crperating and Storage Junction L B —5 1o Ll
Ternperature Rangs 1150

1, lp=18A,L=3mH, PRF =10 Hz, Vo= 10V, Rge = 10040

£ Seirnrhmar e ndusines, LUC, AR
Jariuary, 2003 - Rev, &

ON Semiconductor”

http:ffonsemi.com

3 AMPERE
POWER TRANSISTORS
COMPLEMENTARY
SILICON
40-60-80-100 VOLTS
40 WATTS

MARKING
DIAGRAM

AW
TIEwws

STV
FPii. BAZE
2 COLECTOR
l2 1 EMNTTEF
5 1 GILEGTOR
TO-220AB
CASE 22MA09

STYLE 1

wa = Spacific Device Code!
3, 34, 318, 31C, 32, B8, 320, 320
A = Assambly Location
¥ =Year
Wi = Woek Week

ORDERING INFORMATION
Spa detaiked ordering and shippirg minemation e packepe
dimersioms seclion on page G of this data shesl

Fublbcation Crdar Mumben
TIPI1AMD




TIP31, TIP314, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)

THERMAL CHARACTERISTICS

Charscteristic Symbol Max Lt
Tharmal Reaislance, Junglion to Ambisnt Reua B25 S
Thema! Resistance. Jincton o Case Reur 3125 eyt
ELECTRICAL CHARACTERISTICS (T~ = 25°C unkess othenwise noted)
Characieristic | symbol | Min [ Max [ unit |
OFF CHARACTERISTICS N
Collector-Emitter Sustaining Wolage (Note 2) TIP3, TIP32 | Veeoses 40 e
il = 20 mAde. |5 =0) TIP31A, TIP32A 0 -
TIP318, TIP328 80
TIFNG, TIP32C 100 -
Callactor Cutaf Current (Vep = 30 Ve, g = 0) TIFZ1, TIP32, TIP31A, TIP32A leeo - .3 mAdn
[Wpee =80V, Ig = 0) TIPAE, TIP3IC, TIP32E, TIP32C - 0.3
Calbector Culed Curranl legs IV
{Vce = 40 Vdo, Ven = 0) TIF31, TIP3Z 200
(Ve = B Vde, Vieg = D) TIP314, TIPRZA 200
Ve = B0 Yo, Vep = 1) TIP21B, TIP3ZE 200
Vo= = 100 Vo, Vg =01 TIP3C, TIFI2C a0
Ermitter Cutalf Current Ii-_':llrgp =5.0vde, Io =0} lEpn 1.0 madc
ON CHARAGTERISTICS (Note 2)
DG Currenl Gan [iz = 1.0 Adc, Yo = 4.0 Vdo) == 25 5 -
(I = 2.0 Ade, Vg = 4.0 Viedc) 10 50
Colleclor-Emitter Saturation Voltage (4 = 3.0 Adc, Iz = 375 mAdc) VaEsal - 12 Wdc
Base-Emitter On Yoltage (I = 2.0 Adc, Wie = 4.0Vdc) VEEn) - 1.8 e
DYNAMIC CHARACTERISTICS
Cument-Gain - Bandwidth Product (i = 500 méde, Vg = 10 Vo, flgg = 10 MHz) fr 3.0 - Mz
Smail-Signal Currsril Gain (Ig = 0.5 Ade, Vg = 10 Voe, 1= 1.0 kHz) e 20 - ;

2. Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2.0%.

hitp:fonsemi.com
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TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)

Te Ty
40 40 = T
= Y
£ sy,
oL T
% a0 30 G
5 ]
2 20 20 N
2" i LN
]
o i
i Ta \
= 10 10 |
B | \
2 J
o i ]
n )
O B 36 40 &0 @0 100 120 40 160
T, TEMPERATURE (°C)
Figure 1. Power Derating
TURN-ON PULSE . o KA v - | — l
APPROX Re: _ ] S
T Y 1'D1r"""i-'"._i ! T —- T, =28°C
7 T = T 1 1
Win D Vin g SCUPE U.; T"E"-?!_’ir@ Vo = 30W = : F—
] (i ¥ et —]
VEER@M —, | R % | ——
_.} |"_ T'l g_ 0.3 — L #
e @ Voo =10V |
o oy i <% Cep TR e N ; .
APPROY £ = z | .
IV I k<7one 4Ry o g e ""'-.L___jJL : |
' 100 <1y < 500 : — I
2 ps —
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TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)
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Thertz arc ta limitations on the power handling ability of
4 transigtor; average junction temperstyre and second
breakdown. Sate operating srca curves indicate Ip - Veg
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dissipaticon than the curves mdicate.
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variahle depending on conditions. Second breskdown pulse
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TIP31, TIP3MA, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)

ORDERING INFORMATION

Device Package Shipping
TIP3 TO-220A3 A0 Unils/Rail
TIP31A TO-22042 &0 Units/Rail
TIF31B TO-220A8 A0 Units/FRail
TIP31C TO-ZF20AB 50 Lnits/Rail
TIP32 TO-22048 50 Unis/Rail
TIP3I2A TUO-E20AE a0 Links/Rall
TIP3ZE TO-22048 50 Uinits/Rall
TIP3ZC T-22088 50 Unit=/Fail
PACKAGE DIMENSIONS
TO-X20AB
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Hex Inverters with Schmitt Trigger Inputs
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Absolute Maximum Ratings e 1 5415 -65'C 1o +126°C

e CHTILS 0'C o +70C
Aphly:Noiteus Sigrage Temnpeatune Ramgs =66 b H150°C
Inpul Yodage n
Opecating Fres & Ternperabire Range
Recommended Operating Conditions
Symbol Parameter 541514 DAITALE 14 Units

Min | Mom Max Min Mam Max

Wiz Supply Yoitaga 45 5 55 475 5 525 W

Wy, Positive-Gaig Input |' 1.3 1.6 20 14 18 14 v
Threshadd Voltaga (Hote 2]

e Magatve-Geing |t 0E | 08 ] 0 0a 1 v
Thrashoid Yoltage (Note 2}

HY& InpLt Hysteraess (Mot 2) 04 ne 04 08 W

[ High Lewel Output Gurrenl B ' 04 04 A,

5 Low Laval Dot Curmend ' B e

T, From Air Operafing | emgeraturs -85 125 o T C

Note 11 T Ao e GG an Pame o el hikch i sty of Hhe nimars emiesed e plidranbsse, The geioe shou's sy b et A1 fiecs
il The preramiiid Fakias Jefinad m thn Fuctnod Chamonsios” fable re s quarsiisad ol the absafe mawmon el Thes Tt COARNT
CentoAans" 45040 Wl chevines Ve cainckins i JULAT oovica GRmesben

Electrical Characteristics
ovar recommenced opelaling e & empamiute range (Uness ofarise mobad)

Symbal Parameter Conditkans Mir TYp Max Units
Mot 3

7 Inpal Clamp Voltage Voo = Min | = =t8ma -5 | v

Yo Hign Lawal Culpat W = Mifl, Iy = MEX LS 2.5 34 v
Valtage W, = Max DT PR 24

Vi Lexw Lewal Dutpid W = Mian. | = Max B4LE 025 N4
Yoiage W = N | Dwza 035 0.5 ]

Ve = MIN, g = & mA DTS 0,25 0.4

b I, GUrTer: &t Vi = 5. ¥, = Vi oM+ .34 ' m&
Poaltve-Gosng Threshaold | |

I repi Currer Al Voo = BV W, = W, DT -0 A
MegativesGong 1rresncld

I Inpul Current & Max Vo ® Max, Vo= T D74 0.1 A
Input Yolteags Wau = Max, Wy = LY LG )
i High Lewvel Input Cument W = Max, W, = 2TV | e
Iy Law Lisverl Input Camant Moo = Max, V) = DAY 4 1l
[ Sharl Cout Vi = Max T =20 =100 | mA
Distput Carvant {Nolz 4) [ Dera | 20 100

| Py Supphy GUITeEr wen Wop =~ Max BE 1d s
Clulguis High .

I Supply Surrert wilh Wi = Max 1= Fal riy
Outpune Low

Mobe & W = EY
Moo 3 A hypsck de ok Ve T ST S 20T
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Trigger Inputs

DM74LS14 Hex Inverters with Schmi
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I‘ I.ﬁ Crrder this chpoumend
?NDUGTGR TECHNICAL DATA by 4M25/D

4N25*
4AN25A*
4AN26*

[ETR = 20% Min]

4AN27
4N28

16TR = 10% Min]

spotarola Prafemed Devices

l‘.{h‘hnﬂp!ninuw"‘

6-Pin DIP Optoisolators
Transistor Output

The 4N25(A, 4N26, 4MZ7 and 4N28 devicas monsist of a gaflium arsenids

infrared emiting diode optically couplad to 8 monolihic silcon phototransistor

datectar.

. Most Economical Dptoisolatorn Choice for kedium Speed, Switching Applications

. Moets or Exceeds All JEDEC Regeterad Specificatons

« To order devicas that are tested and marked per VDE 0884 requirements, the
euffix "V" must be included at end of part number. VDE 0884 is = test option.

Applications | STYLE 1 PLASTIC —1
a (Baneral Purpose Switehing Circlits
. Interfacing and coupling systerns of differant potentials and iImpadances
« WO Interfacing
. Solid State Relays |
1
MAXIMUM RATINGS (Ta=23°C yriEss Olverwise noted) STANDARD THRU HOLE
Rating l Symbol 1 Walise 1 Un'ltj CASE 730A-0
INPUT LED L
Reverse Yollage VR 2 Wolts ]
Forsard Curmam — Continous I &0 Y ‘ soHEMATIC
LED Puwer Dissipation @ Tp =250 Pn 120 iy
il Negllgibke Posear I Cutput Thatactar i 5
Derate above 2570 1.41 LR J E #

OUTPUT TRANSISTOR z by 5
Gollector- Emitter Woitaga YOoED a0 Wohs 30— 4
Emitter—Coflectar Vollage VECD 7 wolts

PN {, LETAN
CoBector-Rate VOl ViER = sl 7. LED mﬁx
Cotecior Gurrani — Continuous I 180 ik 1 HC
ateior Power Dissysbion @ Ta = 26°C Pp 150 | 4 Eun-::;
with Negligiie Power in Input LED B o
Derale above 250 176 mwl.n’;J 5. BAEE _J

TOTAL DEVIGE =

Tsotation Surge Yosgsl ) Viso 7500 Varipk) |
{Paak ac Votaos, 60 Hz, 1 sec Duration)

Total Dravica Power Dissipation @ Ta, = 250 Po 250 vy
Deraie apove 25°C 2.04 mhieC
Ambient Opesating Temparatura Rangeldl Ta —65 o +100 'E—

Siorage Temperalline Rangel2) T ‘C
Sokdering Tampesature {10 sec, 118" from case) T 0 LB J

1. Isalation surge voltage i an inparmal device dislectne breakduwn rEting
For this tzst, Pirs 1 and 2 are comman, and Pins 4, 5and G ara comman
1 Rafer to Cuality and Relabily Section in Opto Data Book for information on test candifions.

Praforped cevioes are BACtarole recomrrended crecas dor future use e st cvaral value,
Clekai0piotsokalor k5 a rademark of Motorala, ing.

REV 5 @ —

G2 hastoreia, Inc. 1855




- 4N25 4N25A 4N26 4N27 4N28

# ELECTRICAL CHARACTERISTICS (Ta = 25°C unlass otheswise noted 1}
" | Characteristic I Symbol Min l Typi 1) | Max i Unit J
INPUT LED
Forward Voltage (I = 10 mA} Ta=25°C VE — 148 16 \alts
Tp=—55C = 13 ==
Ta = 106°C - 1,05 —
Reverse Leaksge Cument (Vg =3V) I — = 100 JLA
Gapacitance (¥ = DV, F=1MEz) LY — 1a — pF
OUTPLIT TRANSISTOR
Guollacior—Emitter Darl Cumant ANG5 Z5R.26.2T ICED — 1 &0 A
(Vg =10V, T =25°C 4h28 — 1 11
(VpE = 10, Ta = 100°C) All Davices IcEQ — 1 = A,
Collactor-Base Dank Cument (Vog = 10V] leas —_ .2 - A,
Cofecter—Emitter Bragkdown Voltage (g =1 m#A] VIBRIGED 34 45 = Wots
Collector-Base Breakdown Voltage (ig = 100 A) V{BRICBO Fit 100 — Walks
Emitet—Coliactsr Breskdown voltage (g = 100 pa) V(BRIECT T T8 — Volls
DG Current Gain (ig =2 mA, Vg = 5 V) hFE - 500 - —
Collestar—Emitter Capactance ([ = 1| MHL Vg =0 CoE == T — pF
Collesio—Dase Capacitance {f = 1 WHz. Yop =0] L% i — 19 = e
Emitter—Base Capaditance (f =1 MHz, Ve = i} Cep - g — pF
COUPLED
Cutput Callector Cument {iF = 10 ma, Ve = 10V) I (GTR) Fru %)
: ANE5, 254 26 220y 7T —
. ANZT 28 1010 5 {501} =
Collector—Emittar Saturation Yaltage (o =2 mA, IF = 50 mA) VOE(sat) — 0,15 0.5 Volls
Turn=0m Time (I = 10 &, Voo = 10V Ry = 100 Lyt ton - 25 - ps
Tum—0ff Tirme (I = 10 mA, Yoo = 10V, R = 100 o3 [ — 45 = I
Risa Time {IF = 10 mA. Ve =10V, R =100 ol tr == 12 - HS
Fall Time (IF = 10mA, Voo = 10V, R = 00 g3 I o 13 - =
Tsolation Vottage [f = B0 Hz, 1= 1 sec)l#) Viso 7500 = — Waclpk)
\sotation Resisianca {V = 500 V)4) Ris0 101 — — Q
Isalation Capacitance (v =0V 1=1 M2y Ciso - Dz - pF

1, Alweays dasign to the specified minirumimEximum slactrical [mits (where applicabde).
5 Current Transter Ratio (TR = Iofip % 100%.

3. Fun test circuit satup and waveforms, reefias Lo Frgure 13

4. Eorthis test, Ping 1 and 2 ane common, and Fing 4, 5§ and & ara common.
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Special Function Registers

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

Mate that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accessas to these addresses will In general relurn
random data, and write accesses will have an indelerminate
affact.

Usar software should nal write 12 to thesze unlisted

Table 2. T2CON—TimerCounter 2 Gontrol Register

locations, since they may be used in future praducts to in-
voke new features, In that case, the reset or inactive valuas
of the naw bits will always be 0.

Timer 2 Registers Control and status bits are containad in
registers T2CON (shown in Table 2) and T2MOD {shawn in
Table 9) for Timer 2. The register pair (RCAP2H, RCAP2L}
are the Capture/Reload registers for Timer 2 in 16 bit cap-
ture mods or 16-bit auto-reload mode.

T2CON Addrage = DCEH Reset Value = 0000 0ODOR !
Bit Addressabia -
TF2 ExF2 RCLK TELK EXENZ TRZ ‘ G2 CPR
Bt 7 & [ 5 4 3 2 1 0
Symbol Function
TF2 Tirmar 2 evarflow flag sat by a Timar 2 overflow and must be cleared by software. TF2 will net be set when edher
RCLK =1 or TCLK = 1.
i EXF2 Timar 2 esternal flag set when either a capture or reload is caused by a negative fransiticn on T2EX and EXEN2 = 1.
| When Timer 2 interrupt is enabled, EXF2 = 1 will causae the CPU to vector to the Timer 2 interrupt routine. EXF2 must be
| cleared by software. EXF2 doas not cause an interrupt in up/down caunter mode (DCEN = 1),
ACLK | Receive clock enabie. When sol, causes e sernal por (o use Timar 2 ovarflow pulses for its receive clock in senal port
| Modes 1 and 3. RCLE = 0 causes Timar 1 overflows to ba used for the receive clock.
TCLE I Tranarmit clock anatile. Whan sat, causas the sarial port 1o usa Timar 2 overflow pulses for s transmit clock in serial port
Modes 1 and 3. TOGLK = 0 causes Timer 1 ovaflows la be used for the ransmit clock.
EXEMZ Timer 2 extarnal enable. When set, allows a captura or raload to occur as a result of a negaiive transition on T2EX if
Timer 2 1s not being Lsed to clock the sarial port EXEM2 = 0 causzes Timar 2 to ignore events at T2EX,
TRZ StariSop control far Timer 2. TRZ = 1 starts the imer, I
CiTe Timer or courter salact for Timer 2 G728 = 0 for fimer function. C/T2 = 1 for external event counter (falling edge agared),
CRPALE | Capture/Reload select. CRALZ = 1 rauses capiures 1o acour on negative transitions at TPEX if EXENZ= 1. CP/AL2 =0
causas automafic reloads to coour when Timer 2 overflows ar negalive ransifions ooeur al T2EX when EXEMNZ = 1. Whan
either RCLK or TCLK =1, this bit is Ignored and the timer |s forced to auto-reload an Timer 2 overflow. =
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to select the 2K bytes on-chip EEPROM, and to eneble

Watchdog and Memory Contrel Register The WMCON
byts-write. The DPS bit selects ane of two DPTH registers

registar containg control bits for the Watchdog Timer

{shown in Table 3). The EEMEN and EEMWE bits are used  available.
Table 3. WMCON-—Watchdog and Memory Control Register
i WMCDON Address = 96H Rezet Value - 0000 D010E
|
P52 P31 P50 EEMWE EEMEM DPs WDOTRST WOTEN i
Bit i & L 4 3 2 1 0 |
Symbal Function
P&z Prescalar Bits for the Watchdog Timer. When all three bits are sel to *07, the watchdog timer has a nominal period of
P51 16 ms. Whan all three bitz arg sat ta ™", the nominal period is 2048 ms,
PSG .
EEMWE EEFAOM Data Mamory Write Enable Bil. Set this bit to 1" before initiating byla wrils lo on-chip EEPROM with the
MOV Instruction, User mﬂware should sef thiz bil 1o 0" aﬂ&r EEP‘HGM write is completed.
EEMEN Interrial EEFROM Accass Enabla When EEMEN = 1, the MOVX instruction wrrh DPTR wil access an-chip EEPHUM
instead of external data memory. When EEMEN = 0, MOVX with DPTR accesses external data memony,
DPFS Data Pointer Register Salect. DPS = 0 selects the first bank of Data Pointer Registor, DPO, and DPS =1 selecs the
second bank, DP1
WOTAST | Walichdog Timer Resat and EEPFIOM Fready/Busy Flag. Each ﬂma this bit ks settoe "17 by user software, a pulae-L;_ Il
. ROY/BSY ganerated {0 reset the watchdog timar. The WOTRST bit is then _automatically resel o *0" in the naxt instruction cyde.
[ The WOTRST bitis Write-Only. This bit also serves as the RDY/BSY llag in 8 Aead-Only mode during EEPROM writa.
ROY/ES5Y = 1 means thatthe EEPAQM is resdy Lo be programmed. While programming operations are being exscuted,
tha HDWB i" J:rrt equals "0" and is automatically resel to “1" when programming |s complated.
WDOTEM Yalchdog Tlmar Enabls Bit. WDTEN =1 enables tha watchdog timear and WOTEN = 0 disablas tha watd';:lng timar,

SPI Registers Control and status bits for the Serial Periph-
eral Interface are contained in registers SPCR {shown in
Table 4) and SPSA (shown in Table 5). The SPI data bits
are contained in the SPDA ragistar, Writing the SPI data
register during serial data transfor sets the Write Collision
bit, WCOL, in the SPSR ragistar. The SPDA is double buff-
ered for writing and the values in SPCR are not changed by
Heset.

Interrupt Registers The global interrupt enable bit and the
individual interrupt enable bits are in the IE register. In
addition, the individual interrupt enable bit far the 5P s in
the SPCRH register, Two priorities can be sel for aach of the
six interrupt sources in the IP register,

AImET

Dual Data Polnter Registars To facilitate accessing both
internal EEPROM and extermnal data memory, two banks of
16 bit Data Pointer Registers are provided, DPO at SFA
addrass locations 82H-83H and DP1 at 84H-B5H, Bit DPS
=0 in SFR WMCON sselects DPQ and DPS = 1 selects
OPF1. The usaer should always initialize the DPS bit o the
appropriate value before accessing the respective Data
Pointer Register.

Power Off Flag The Power Off Flag (POF) is located at
bit_4 (PCON.4) in the PCON SFR. POF is set o "1" during
power up. It can be set and reset under softwars control
and is not affected by AESET.




Table 4. SPCR—SPI Conlrol Register

SPCR Address = D5H

Fagat Value = 0000 G1XXE

SPIE ‘ SPE ‘ DORD ‘ MSTH CPOL CPHA sPA1 | SPRO |
| - { LA |
Bit | 7 6 5 4 3 | 2 1 I 0 | |
Symbol Funciion
SPIE SP1 Interrupt Enabla, This bit, in conjunction with the E3 bit in the IE register, anablas SPI interrupis: SPIE = 1 and ES
= | gnable SP|intarrupts. SPIE = 0 disables SPI inlarmupis,
SPE 5P| Enable. SPI = 1 anablgs the SP1 channel and connects 55, MOSI, MISO and SCK to pins P1.4, P1.5, P16, and
F1.7.5P1 =0 disables the SPI channel.
DORD Data Order. DORD = 1 selects LS first data tansmission. DORD = 0 selects M5B first data transmission,
MSTH Master/Slave Select. MSTH = 1 selects Master 5P mode, M5TH = 0 selects Slave 5P mode.
CPOL Clock Polarity. When CPOL = 1, SCK is high when idle. Whan CPOL = 0, SCK ol the master devica is low whan not
trangmiting. Please refer to figure on SPI Clock Phase and Polarity Control.
GPHA Clock Phase, The GPHA bit togathar with the GPOL bit controls the dock and data ralationship between master and
slave. Plaaza rafar 1o figure on 5PI Clock Phase and Polarity Contral. |
SPRO SPI Clock Rate Select. These two bits control the SCHK rate of the devica configurad as master. SPAT and SPAD have
SFR1 ng-effect an the slave. The relationship between SCK and the oscillator frequency, Fae., 18 &8s follows:

SPR1SPRAD SCK = Fpse divided by

g a 4
o1 16
1 0 iz d
1 1 128

Table 5. SPSR — SPI Status Register

S5PS5RA Address = AAH

Reset Value = DOXXE XXXXB

SPIF WCOL = - - - = -
Bit Fi B & 4 3 2 1 1] i
Symbol Function
SPIF SP1 Interrupt Flag. When a sanal transfer is complete, the SPIF bit is sat and an interrupt is generatad if SPIE = 1 and
ES = 1. The SPIF hit e clearsd by raading the SP] statues registar with SPIF and WCOL bits set, and then acceéssing
the 5P data register,
WCOL Write Collision Flag, The WCOL bivis set if the 5Pl data regisier is written during a data transfer. During data transfar,

| bit) are deared by reading he SPI status register with SPIF and WGOL set, and then accassing tha 5P dala registar.

tha result of reading the SPDR register may be incorest, and wiiting to it has no effect. The WCOL bit (ard the SPIF

Table 6. SPDR - SP| Data Register

SPODH Addrass = 86H

Resat Value = unchanged

SPOY

SPDaE

SPD5

SPD4

SPDa

SPh2

SPDH

SPDO

it

?.

1

|
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Data Memory — EEPROM and RAM

The ATE9SBZE2 implemants 2K byles of on-chip EEPROM
for data storage and 256 bytes of RAM. The upper 128
bytes of HAM occupy a parallel space to the Spacial Func-
tion Registers. Thal means the upper 128 bytes have tha
same pddresses as the SFR space but are physically sapa-
rate from SFA space.

When an instruction aceesses an internal location ahove
address TFH, the address mode usad in the instruction
specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFA space. Instructions that use direct
addressing access SFR space,

For example, the following direct addressing instruction
accesses the SFA at location OA0H (which is P2}

MOy DAOH,
Instructions that use indirect addressing access the upper
128 bytes of HAM. For example, the following indirect
addrassing instruction, where B0 contains 0ADH, accesses
the dala byte at address 0ACQH, rathaer than P2 {whosa
address iz DADH),

Eoy 85D, Adaca
Mota that stack operations are exampies of indiract
addressing, so the upper 128 bytes of data RAM are avail-
ablg as stack space.

The on-chip EEPROM data memory is selected by satting
the EEMERN bit in the WMCON register a1 5FR address
localion 26H. The EEPROM address range is from 000H to
TFFH. The MOV X instructions are used to access the
EEPROM, To access off-chip data memory with the MOVX
instructions, the EEMEN bil needs to be set to *07.

The EEMWE bil in the WMCON register neseds to be set to
*1" betore any byle location In the EEPROM can be written,
User software should reset EEMWE hbit to "0" if no further
EEPROM write is required. EEPROM write cycles in the
serial programming mode are self-timed and typically take
2.5 ms, The progress of EEPROM write can be monitored
by reading the RDY/BSY bit (read-only) in SFR WMCON.
RDY/BSY = 0 means programming is still in progress and
RDY/BSY = 1 means EEPROM write cycle is completed
and another write cycle can be Initlated.

In addition, during EEPROM programming, an attsmpted
read from the EEPROM will fetch the byte being written
with the MSB complemented. Once tha write cycle is com-
plated, true data are valid at all bit locations.

VasLra

Programmable Watchdog Timer

The programmable Watchdog Timer (WDT) operates fram
an Independant ascillator. The prescaler blis, PS0, PS4
and PS2 in SFR WMGON are used to set the period of the
Watchdog Timer from 16 ms to 2048 ms. The available
timer perlods are shown In the following table and the

actual timer pariods (at V.. = 5Y) are within £30% of the
naminal,

The WDT is disabled by Power-on Reset and during
Power-down, |tis enabled by setting the WOTEN bitin SFR
WMOON (2ddress = 36H). The WDT is reset by selting the
WDOTRST bit in WMCON, When the WDT times oul without
being reset or disabled, an internal RST pulse s generated
to reset the CRU.

Table 7. Watchdog Timer Period Selection

WDT Prascaler Biis |
P52 PS1 PSO | Perlod {nominal)
o o ] 16 ma
0 0 1 32 ms
0o i ' o 64 ms
0 1 1 B -128 ms
1 0 o 256 ms
1 0 1| szms
1 1 o 1024ms
1 | I 2048 ms

Timer 0 and 1

Tirner 0 and Timer 1 in the ATBIS8252 gperale the same
way as Timer 0 and Timer 1 in the ATB3C51, AT83C52 and
ATBICSS, For further Information, see the October 1995
Microcontroller Data Book, page 2-45, section titled,
“Timaer/Countars.”

Timer 2

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 T2CO0N [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 bitz In T2CON, as shown in Table 8,

Timer 2 cansists of two B-bit registers, TH2 and TLZ. In the
Timar function, the TL2 ragistar is incremented evary
machine cyele: Since a maching cycle consists of 12 oseil-
lator periods, the count rate is 1/12 of the oscillator
frequency.

In the Counter funetion, tha ragistar iz incremeantad in
response to & 1-to-0 transition at 8 corraspondimng axtamal
input pin, T2, In this function, the external input is sampled
during S5P2 of every machine cycle. When the samples
show a high in ane cycle and & low in the next cycle, the
count ia incremented. The new count value appears in the
register during S3P1 of the eyele following the one in which

ATMEL 3
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the transition was detected. Since two machine cycles (24 Capture Mode

oscillator periods) are required to recognize a 1-to-0 transi- ; ;
: _ i In tha capture modse, t

tion, the maximum count rate 5 1/24 of the oscillator EXEN2 |np72‘[;ﬂgmﬂit£|'-:'x;ﬁzuf Eﬂ'?ismzrra;;: F:?It;gitbt!rmt;:
frequenay. T.O ensure that a glven leve! is sampled at least or counter which upon overflow sets bit TF2 in T2CON.
once before it changes, the level should be held for at lzast This bit can then be used fo generate an interrupt. If

ona full machine cycle. EXENZ = 1, Timer 2 parforms the same gparaticn, but a |-
Table B. Timer 2 Operating Modes lo-0 1ran5i!inh at external input TZEX also causes the cur-
S rent valus in TH2 and TL2 to be captured into RCAP2H and
| RCLK+TCLK  CP/RLZ | TR2 | MODE RCAP2ZL, respectively, In addition, the transition at T2EX
a a i 16-bit Aute-reload causes bit EXF2 in T2CON fo be zet. The EXF2 bit, like
E —  TFZ2, can generata an interrupt. The capture mode is illus-
5 i 1 18-bitCapiire trated in Figure 1.
1 X 1 Baud Rale Generator
¥ | x| o |{of

Figure 1. Timer 2 in Capture Made

osc | sz
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Auto-reload (Up or Down Counter)

Timer 2 can be programmed to count up or down when
configured in its 16 bit auto-reload mode. This featurs is
invoked by the DCEN (Down Counter Enable) bit located in
the SFR T2MOD (see Table 3). Upon resst, the DCEN bit
Is set lo 0 so that fimar 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.

Figure 2 shows Timer 2 automatically counting up when
DCEN = 0. In this mode, two options are selected by bit
EXEMNZ in T2CON. If EXEN2 = 0, Timer 2 counts up 1o
FFFFH and than safs the TF2 bit upon overfiow, The
overflow also causes the Hmer registers to be reloaded with
the 16 bit value in RCAP2H and RCAP2L. The valuss in
RCAP2H and RCAPZL are preset by software, IF EXENZ =
1, & 16 bit reload can be triggered sither by an overflow or

Flgure 2. Timer 2 in Auto Reload Mode (DCEN = 0)

o |- ]

N

T I .::-"f.-r e

MNTROL

; J/ i
= P RELGAD| v
T2 Pin

e =1

TRANSITION
DETECTOR

Table 8. T2ZMOD — Timar 2 Mode Control Register

by a 1-to-0 transition at external input T2ZEX. This transition
also sets the EXF2 bit. Both the TFZ and EXF2 bits can
generate an intermupt if enabled.

Setfting the DCEN bit enables Timar 2 to count up or down,
as shown in Figure 3. In thiz mode, the T2EX pin controls
the direction of the count. & logic 1 at T2ZEX makes Timer 2
count up, The timer wll| 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 regis-
ters, TH2 and TL2, respectively,

A logic O at T2ZEX makes Timer 2 count down, Tha mer
underfiows when TH2 and TLZ squal the values stored in
RCAPZH and RCAPZL, The underflow sats the TF2 bit and
causes OFFFFH to be reloaded into the timer registers.
The EXFZ bit toggles whanever 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.

CAVERTLOW

TIMER 2
INTERFUFT

HGﬂF‘EH nwﬂ | ot

——— B TF2
et}

R

CONTROL
2

T2MOD Address = 0CGH Resel Value = XXXX XX008 !
Mot Bil Addreszable
= = T & [T = = - T20E DGEN |
| Br 7 | & | & | a 3 ‘ 2 ‘ 1 | o
Symbal  Function
- | Mol implemendad, reserved for future wge,
T20E | Tamer 2 Output Enable bil, )
DCEM | When sel, this bit allows Timer 2 o be canfigured as an upddown counter,
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Figure 3. Timer 2 Aulo Reload Mode (DCEN = 1)
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Baud Rate Generator

Timar 2 is selectad as the baud rate gensralor by setting
TCLK andf/or RCLK in T2CON (Table 2). Note that the
baud rates for tranegmit and receive can be diffarent If Timar
2 is used for the receiver or transmitter and Timer 1 is used
for the ather function. Setting RCLK andfor TCLK puis
Timer 2 indo its baud rate generator mode, as shown in Fig-
ure 4.

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

The baud rates in Modes 1 and 3 ara determined by Timer
2'5 pverflow rate according to the following equation.

Modes 1 and 3 Baud Rates = Mﬂ;";’ﬂ?ﬂaﬁt?

Tha Timer can be configurad for sither timer or counter
operation. In most applications, it is configurad for timer
operation (CF/T2 = 0}, The timer operation s different for
Timer 2 when itis used as a baud rale generator. Normally,
as a timer, it increments every machine cycle (at 1/12 the
oscillator frequancy). As a baud rate generatar, however, it
Increments every state time {at 1/2 the oscillatoer fre-
quency). The baud rate formula is given below,

Modes 1and 3 _ Dscillator Frequency
Baud Rate 32 x [85536 - (RCAP2H RCAP2L)|

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

Timer 2 a5 a baud rate generaior Is shown in Figure 4. This
figure is valid only if RCLK or TCLK = 1 in T2CON. Note
that a rollover In TH2 does not sal TF2 and will not gener-
ate an intarrupt, Mote too, that f EXENZ is set, a 1-to-0
transition in T2EX will sat EXF2 but will not cause a reload
trom (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 intermupt,

Note that when Timer 2 is running (TR2 = 1) as a timer in
the baud rate generator mode, THZ or TL2 should not be
read fram or written to, Under these conditions, the Timer is
incremented svery state time, and the results of a read or
write may not be accurate. The RCAP2 registers may be
read but should nol be written to, becauss a write might
overlap a reload and cause write and/or reload arrors. Tha
timer should be tumed off (clear TR2) before accessing the
Timer 2 or RCAF2 reglsters,

Programmable Clock Out

A B0% duty cycle clock can be programmed to come out on
P1.0, as shown in Figure 5. This pin, besides being a regu-
lar I/0 pin, has two alternate functions, |t can ba
programmead to input the external clock far Timer/Counter 2
of to output a 50% duty cycle clock ranging from &1 Hz to 4
MHz at a 16 MHz operating frequency.

To configure the Timer/Counter 2 as a clock generator, bit
C/T2 (T2CON.1) must be clearad and bit T2OE (T2MOD 1)
must be set, Bit TR2 (T2CON.2) starts and stops the timer.
The clock-out frequency depends on thea oscillator fre-
quency and the ralcad value of Timer 2 caplure regislers
{RCAP2H, RCAPZ2L), as shown in the following enuation,

Ozcillatar Frequency
4 [65536 — (RCAPZH,RCAPZEL))

Clock Qut Fregquancy =

In the clock-out mode, Timar 2 rollovers will not generate
an intarrupt, This behavior lg similar to when Timer 2 |2
used as a baud-rate generator. It is possible to use Timer 2
as a baud-rate generator and a clock generator simuita-
neously, Note, however, that the baud-rate and clock-out
frequencies cannot be determined independently fram one
another since they both use RCAP2H and RCAP2L,

AIMEL 1




Figure 5. Timar 2 in Clock-out Mode
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Figure 6. SPI Block Diagram
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UART

The UART in the ATBBS8252 operates the same way as
the UART in the AT89C51, ATBHCS2 and ATBOGES. Far
further information, see the October 1995 Microcontroller
Diata Book, page 2-49, saction titled, “Serial Interface ”

Serial Peripheral Interface

The serial peripheral intarface (SPI) allows high-speed syn-
chronous data transfer between the AT8358252 and

= Write Collision Flag Protection
+ Wakeup from Idle Mode (Slave Mode Only)

The interconnection between mastar and slave CPUs with
SP| is shown in the follewing Figura, The SCK pin is the
clock output in the master mode but Is the clock input in the
slave mode. Wriling to the SP1 data register of the master
CPU staris the SPI clock generator, and the data written
shifis gut of the MOSI pin and into the MOSI pin of the
slava CPU. After shifting one byte, the SPI clock generator
stops, setting the end of transmission flag {SFIF). If both

the SP! interrupt enabie bit (SPIE) and the serlal part intar-
rupt enable bit (ES) are set, an intarrupt is requested.

The Slave Select input, B5/P1.4, is set low to select an
individual SP| device as a slave. When S5/P1.4 is set high.
the SP| port is deactivated and the MOSI/P 1.5 pin can be
used as an input.

There are four combinations of SCK phase and polarity
with raspect to serial data, which are determinad by control
bits CPHA and CPOL. The SFI data transfer formats are
shown in Figure & and Figure 8,

peripheral devices or between saeveral ATB3S8252
devices, The ATE3SB8252 SPI features include the
following:

+ Full-Duplex, 3-Wire Synchronous Data Transfer

» Master ar Slave Operation

* 1.5 MHz Bit Frequency (max.)

= LS8 First or MSB First Data Transfer
« Four Programmable Bit Rates

» End of Transmission Interrupt Flag

Figure 7. 5Pl Master-slave Interconnection

MSBE MASTER LSB MEB SLAVE LSB

v MisO Miso. SR
—| B-BIT SHIFT HEGIETEFI]—?— . |i-an SHIFT REGIST EH!-—‘

SMOBI MOS
_ !
1) ' SCK SCK
S —— " 0
E!__DCK G ENEFIATDE S5 5
i L

Flgure 8. SP| transfer Format with CPHA = 0

SCK CYCLE # ]
(FOR REFERENCE)

5C - /L' _xl MI' 5] NS
™, /'|_\| ,.'-""1 \_/{_

x’msa[,’ BB oW e m Ty Ty e
| | | . |
— R BB kA M K oy JORERT E
|
LTI e
] il 0 | R | I O TV A 1

Mot dafined bul normally MSB of character jusi received
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Figure 9. SP| Transfer Format with CPHA =1

SCK CYCLE # 1 [ 2 3 4 | 8 7 & | ¥ Fa?
(FOR REFERENCE) = J{ : = :
| | I |
SCK (CPOL=m - Ny F | = :_, TN .?," ) //F % N . :, l_\zl ~__\~ .M
SCK(CPOL=1) A |_.-fi‘\_/ Sl e ;/”l U BN
| | oy
MOS! B R B we b W A B TR B
(FROM MASTER) | | | “"T—| TH h
MISO _\J—SH X_e I e e LsE__ —
(FROM SLAVE) M A ‘_,f 2 14|V_| .
S5 (TO SLAVE) _‘ | I . |_ ‘ | :
| |

*Mot dafined but normally LSB of previously tfransmitted character

Interrupts

The ATBSSB252 has & total of six interrupt vectors: two Tal:le 10. Intarrupl Enable {IE) Flagl.star
external interrupts (INTQ and [NT1), three timer interrupts - W U R AR
{Timers 0, 1, and 2}, and the serial part interrupt, These

intarrupts are all shown in Figurs 10. EA B Ela E§ ET ; EX1 . ETO  EXO
Each of these interrupt sources can ba individually enabled Enabl:. Bli = 1 gnables tha interrupl,

or disabled by setting or clearing a bﬂlm Special Function Enabie Bil = 0 disables the eI

Register [E. |E also containg a global disable bit, EA which

d|3_ah|e5 a" ||'|tE.r'r'|.|ptsI at once, :||||||||n N IR I L LT T LT T T T B T TR

¢ Symbol Positlon Fumﬂnn

i Disables all imermups. I EA = 0, no interrupt
| iz acknowledged. ITF4A = 1, each intarrupt

Nole that Table 10 shows that bit position 1E.& is unimple-
mented. In the ATBOCS1, bit position |IE.S is also

unimplemented. User software should not wrile 1stothess | Ea  1E7 . S PREERELE ik sinibid e GaRiG By
bil positions, since they may be used in future ATER  setting or clearing Its énabla i,

¥ t : i Dot LSS Ray P R s D e e My s
prclcts ~  IE& : Resewved,

Timer 2 inlerrupt is generated by the logical OR of bits TF2
and EXF2 in register T2COMN, Meither of thase flags is
¢leared by hardware when the service routine is vectored
to. In fact, the service routine may have to determine ! IEZ  Timard intamupt snabls bit
whether it was TF2 or EXF2 that generated the interrupt, . 0 e e

IE5 | TimerZintempt anable bit
1E.4 SPland LART in .'arrupl anabhe hIT

and that bit will have lo be cleared in software. - iE2: Bubmetimemiptt e,

The Timer 0 and Timer 1 flags, TFO and TF1, are setat _ ETO A T B ieriph erbla 5. i
55P2 of the eycle in which the timers overflow, The values ExD IEQ  External interrupt uanuua L
are then polied by the circultry in tha next cycle. Hawaver, Uaa-r EDﬂ'WE.I’-G shcuuld mewer write 1= to unimplamantad bk, hecause
the Timer 2 flag, TF2, is set at S2P2 and is polled in the lnw may be used in futura ATBS products.

same cycha in which the timer overflows,
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Figure 10. Interrupt Sources

Dg. i
o 1 o o | 2
1 . .
| d 1
TRl —— e &
ul [
. X
T —’:v-’: = IE1 -
et
TR - —
Tl
Hl S
SPIF
TF2

EXF2

Oscillator Characteristics

XTAL1 and XTALZ are the inpul and pulput, respectively,
of an inverting amplifier that can be configured for use as
an on-chip oscillator, as shown in Figure 11. Either a quanz
crystal or ceramic resonator may be used. To drive the
device from an axtarnal clock source, XTALZ2 should be lef
unconnacled while XTALY is drivan, as shown in Figure 12,
There are no requirements on the duty cycle of the extsrnal
clock signal, sinee the inpul 1o the intemal clocking circuitry
i5 through a divide-by-two flip-flop. but minimum and maxi-
mum voltage high and low time specifications must be
observed,

Flgure 11. Oscillator Connactions

AT8958252

c2

i l| —e—— MTALZ
| ]

I ci -
® J—e— KTALY
- GO
=

Mate:

Mote; ©1, C2 =30 pF = 10 pF for Crystalks

L= 40 pF + 10 pF for Ceramic Resonators

Figure 12. External Clock Drive Configuration

NG

EXTERMNAL
DSCILLATOR
SIGNAL

1|II|

AIMEL
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ldle Mode

In Idle mode, the CPU puts itsell 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 spa-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware raset,

Note that when idle mode s terminated by a hardware
resel, the device normally resumes program execution

from where it left off, up to two machine cycles before the
internal rese! algorithm takes control. On-chip hardware
inhibits access to internal RAM in this event, but access to
the port ping | not inhibited. To eliminate the possibility of
an unexpectad writa ty & port pin when |dle mode is lermi-
natad by a reset, the Instruction following the one that
invokes idle mode should not write to a port pin or to exter-
nal memary.

Status of External Pins During Idle and Power-down Modes

| Mode program Memery | ALE | PSEN | PORTO PORT1 PORTZ PORTZ |

| 1ohe  internal | 1+ 1 Dam Dam |  Daia Data |

| idie External E 1| Float Dar Address Data
Powear-dawn -I.nlernal i} a Crata Data Crata Data
Puwér?mwn Extermal 0 i) Float Data Drata - Cata

Power-down Mode

In the power-down mode, the oscillator is stopped and the
instruction that invokes power-down is the last instruction
axecuted, The on-chip RAM and Spacial Function Regls-
tars retain their values until the power-down mode is
terminated. Exit from power-down can be initialed either by
a hardwars reset or by an enabled extemal intermupt. Heset
redefines the SFRs but does not changs the on-chip AAM.
The raset should not be activated before ¥, is restored to
Itz normal operating level and must be held active long
anough 1o allow the oscillator to restart and stabilize.

To exit powar-tdown via an interrupt, the axternal interrupt
must be enabiled as level sensitive before entering power-
down. The interrupt service routine starts at 16 ms (nomi-
nal} after the enabled Interrupt pin is activated.

Lock Bit Protection Modes!"?

Program Memory Lock Bits

The ATHESS8252 has three lock bits that can be left unpro-
grammad (U} or ¢an be programmed (P) to oblain the
additional features listed in the following tabla,

When lock bit 1 is programmed, the logic leve| at the EA pin
is sampled and latched during reset. If the device is pow-
ered up without a resel, the latch Initializes fo a random
value and holds that value until reset is activated. The
latchad value of EA must agree with the cument logic level
at that pin in arder for the device to function properly.

Once programmed, the lock bils can oanly be unpro-
grammed with the Chip Erase operations in either the
parallel or serial modes.

Program Lock Bite
, LB1 | LBz | LB3 |Pmte¢:tlunTvn!

. | ¥ L 1) Mo internal mameary lock featuns,

2 P u u

MOV instruntions executed from exiernal prograrm ramony ara disabled Irom [alching code bytes
from Internal memory. EA is sampled and latched on reset and further programming of the Flash
memory (paraliel or serial mode) s disablad.

3 P P u

4 P F P

Same as Mode 2, bat parallel or serial verily are also disablaed.
Sama as Mode 3, bul sxtemal execution is also disabled.

Mptez: 1. U = Unprogrammed
2. P = Programmed

i
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Programming the Flash and EEPROM

Atmal's AT8SSB252 Flash Microcontroller offers 8K bytes
of in-system reprogrammable Flash Code memory and 2K
bytes of EEPROM Data memory.

The AT8958252 is normally shipped with the on-chip Fiash
Code and EEPROM Data memory arrays in the erased
ctate {|.a: contents = FFH) and ready o be programmed,
This device supports @ High-voltage (12V) Parallel pro-
gramming modé and a Low-vallage (5V] Serial
programming mode. The serial programming mode pro-
vides a convenlent way to download the ATBISE252 inside
the user's system. The parallel programming mode Is com-
patible with conventional third party Flash or EPROM
[rOgGrammers,

The Cods and Data mamary arrays are mapped via sepa-
rate addrase spaces in the serial programming mode. |n
the parallel programming mode, the two armays occupy one
cantiguous address space; 0000H fo 1FFFH for the Code
array and 2000H to 27FFH for the Data array.

The Code and Data memorny artays on the ATE9S8252 are
programmed byte-by-byte in either programming mode. An
alto-erase cycle is provided with the self-timed program-
ming operation in the serial programming mode. Thare ls
no need to perform the Chip Erase oparation to reprogram
any memary location in the serial programming rmode
unless any of the lock bits have been programmed.

in the paraliel programming mode, thars is no aulo-erase
cycle. To reprogram any non-blank byte, the user needs io
use the Chip Erase operation first to erase both amays,

Parallel Programming Algorithm: To program and verify
the ATE9SB252 in the parallel programming mode, tha fol-
lowing sequence is recommended:

1. Power-up sgquences;

Apply power hetween V.. and GND pins.

Set RST pin to *H",

Apply a 3 MHz 1a 24 MHz clock to XTALT pin and wait
for at least 10 millseconds.

2. Sat PSEN pin to "L™
ALE pin 1o *H"

EA pin to *H” and all other pins 1o *H".

3. Apply the appropriate combination of *H" or *L" logic
levels to pins P2.8, P2.7, P3.8, P3.7 to select one of
the programming operatians shown in the Flash
Programming Modes table,

4. Apply the desired byte address to pins P1.0ta P1.7
and P2.0 la P2.5,

Apply data to pins P0.0 to PO.7 for Write Code
operation,

5. Raise EANV,., to 12V to enable Flash programming,
eraga o verification.

6 Pulse ALE/PROG ance to program a byte in the
Code memory array, the Data memory array or the
lock bits, The byte-write cycla is salf-timed and typi-
cally takes 1.5 ms,

7. Toverify the byte just programmed, bring pin P2.7 to
“L" and read the programmed data at pins PO.0 ta
PO.T.

& Repeat steps 3 through 7 changing the address and
data for the entire 2K or 8K bytes array o until the
and of the object file & reachad.

9. Power-off segquence;
Set XTAL1 1o °L"
Set AST and EA pins 1o "L",
Tum ¥ep power off,

In the parallel programming mode, there |5 no auto-erase
cycle and to reprogram any non-blank byle, the uses nesds
to use the Ghip Erase operation first to erase both arrays.

Data Polling: The ATRRSB252 features DATA Folling to
indicate tha end of a write cycle. During a write Gycle in the
paraliel or serlal programming mode, an attempted read of
the last byte written will result in the complement of the writ-
ten datum on P0.7 {parallel mode), and on the MSE of the
serial outpul byte on MISC (serial mode). Once the write
cycle has been completed, true data are valid on all out-
puts, and the next cycle may begin. DATA Polling may
begin any time after & write cycle has been initiated
Ready/Busy: The progress of byte programming in the
parallel programming mode can also be manitored by the
RDY/BSY output signal. Pin P3.4 is pulled Low after ALE
goes High during programming to indicate BUSY. P3.4 Is
pulled High again when programming is done 10 indicate
READY.

Program Verify: If lock bits LB1 and LB2 have nol been
programmed, the programmed Gode or Data byte can be
read back via the address and data lines for verification.
The state of the lock bits can also bs verified directly in the
parallel programming mode. In the serial programming
moda, the state of the lock bits can only be verified indi-
rectly by abserving that the lock bit features are enabled.

Chip Erase: Both Flash and EEFROM arrays are erased
electrically at the same time. In the parallel programming
moda, chip erase Is initialad by using the proper combina-
tisn of control signals and by holding ALE/PROG low for 10
ms. The Code and Data arrays are written with all *1"s in
the Chip Erase operation.
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In the serial programming mode, & chip erase operalion is
initiated by issuing the Chip Erase Instruction. In this mode,
chip erase is seli-timad and takes about 16 ms.

During chip erase, a serial read from any address location
will return O0H at the data outputs.

Serlal Programming Fuse: A programmable fuse is avail-
able to disabls Serial Pragramming if the user needs
maximum system security. The Serial Programming Fuse
can only be programmed or erased in the Parallel Frogram-
ming Mode.

The ATS0S8252 js shinpad with the Serial Programming
Maode enabled.

Reading the Signature Bytes: The signature hytes are
read by the same procedure as a narmal verification of
loeations 030H and D31H, except that P3.6 and P3.7 must
be pulled to & logic low, The values relurned are as follows:

{030H} = 1EH indicates manufacturad by Atmel
(031H) = 72H indicaies 8358252

Programming Interface

Every code byte in the Flash and EEPROM arrays can ba
written, and the entire array can be erased, by using the
appropriats combination of control signals. The writa oper-
ation cycle is self-timed and once initiated, will
automatically time itself bo complation.

Al major programming vendors offer worldwide support for
the Atmel microcontroller saries. Please contact your local
programming vendor for the appropriate software revision.

Serial Downloading

Both the Code and Dala memory arrays can be pro-
grammed using the serial SPI bus while RST is pulled to
V... The serial interface consists of pins SCK, MOSI {input)
and MISO {output), After RST ia set high, the Programming
Enable instruction needs to be executad first befora pro-
gram/erase operations can be executed.

An autg-grase cycle s builtinto the selftimed pregramming
operatian (in the serial mode ONLY) and thera is.no nead
to first exacute the Chip Erase instruction unless any of the
lack bitg have been programmed. The Chip Erase opera-
tion turns the content of every memory location in both the
Cods and Data arrays into FFH.

The Code and Data memory arrays have separate address
Spaces!

DOOOH to 1FFFH for Cade memory and 00DH ta 7FFH for
Data memory.

Eithar an external system clock is supplied at pin XTAL1 or
a crystal needs to be connacted across pins XTAL1 and
XTALZ, The maximum serial clock (SCK) frequency should
bo less than 1/40 of the crystal frecuency. With a 24 MHz
oscillator clock, the maximum SCK frequency s 600 kHz.

Serial Programming Algorithm

To program and verify the ATBS58252 in the serial pro-

gramming mode, the following sequence is recommended:

1. Power-up sequance:

Apply powsr between VCC and GMD pins.

Set RST pinto "H™

If a crystal is not connected across pins XTALT and
XTALZ, apply &8 3 MHz to 24 MHz clock to XTAL1 pin
and wait for at least 10 miliseconds

2. Enable serial programming by sending the Fro-
gramming Enable serial instruction to pin
MOSIP1 5. The frequency of the shift clock sup-
plied at pin SCK/P1.7 needs 1o be less than tha
CPU clock at XTALY divided by 40,

4. The Gode or Data array is programmed one byts at
a time by supplying the address and data together
with the appropriate Write [nstruction. The selectad
memory location is first autornatically erased befare
naw data is written. The write cycle is self-timed and
typically takes less than 2.5 ms al 5Y.

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

5. Atthe end of a programming session, RST can be
set low to commence narmal operation.

Power-off sequence (if needed).

Set ¥XTAL1 to “L" (if a crystal Is not used).
Sel AST o °L,

Turn Ve power off,

Serial Programming Instruction

The Instruction Set for Serial Programming follows a 3-byte
protocol and is shown in tha following table:
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Instruction Set

I Input Format
Instruction | Byted Byte2 | Byte3d | Operation
Pragramming Enable | 1010 1100 | 0101 0071 x| Enable senal programming interface after RST goss high.
Chip Erasa | 1010 1100 soxx 1100 | o xxxx | Chip erase both BK & 2K memaory arays,
Read Coda Memory | aaaa a001 leowy addr ke ooy | Read data from Gode rmemaory array at the selected address.
Ihe 5 MSBs of the first byle are the high arder address bits.
The low order address bits ara in the secend byte, Dala aro
| avaHame at pin MISO during 1he third byta.
|
Write Code Memory | asaaa0i0 | low addr [ oain | Write data to Gode memary focation af selected addrsss. The
| address bits are the 5 MSEs of the first byte logether with tha
sacand byte.
Fead Data Memary D0saa10l | low addr oo oo | Read data rom Data memary aray at selecied address. Data
' | are available at pin MISO during the Third Byta.
Writa Data Memory 00aaall® | lowaddr  datain | Write data to Data memory location at selacted address.
Writa Lock Biis 10101100 | xx111 | woocooo | Wite lodk bits,
| Set LB, LBZ ar LB3 = "3" to program Jock bits.

[
Mote: 1. DATA polling = U=ad 1o indicata e end of a wrile cyclz which typmally lakss less than 2.5 ms at v,

2 ‘“zzgsa’ = high order addrass.
2. %" = don cara.
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Flash and EEPROM Parallel Programming Modes
| | |

! | | i | ' pam vo Address |I
Mode | RST | PSEN  ALEMRDG | EAV, P28 | P27 | P36 | FA7 | Poz:0 | P2SOPYT:0
Sarlal Pros. Mades lm | Wi x | ' '

Chip Erase Ho L | s S (= 2y H L | L L | o x

| . |
Wit {104 byles) Mamory H N e | 12V L | H | H | H | DI ACDA

| Heac (10K bytes) Mamary H | Lo, H p o oL L Ho oW | DOUT ADDR

i 1 1 ——
Wirite Lotk Hits: H T . vl o | 12y H | L | H L | DI ¥

B - 1 | | POT=0 i
J Bi-2 | ' [ ' ' I | POE=D X
Bl - 4 | POS=0 b
Raad Lock Bls: H L H 12y HH L| L DOUT X
| Bit-1 | ' [ f | | ' @roz X
Bi-2 ‘ @Fn i X
B1-3 | @ P00 4
Tlead Aol Cote H Lkl H (.- [ v L | L | pour M
Reat Device Gooe H L H 12V L L L, L | oour 31H

e | e =
Serial Prag: Enable H L= 12V L Ho| ot H . POG=0 A

L . | | I | I 5 ~ 1

I T
Serial Prog. Disable H Lo s 12 L H | B H | PO.o =1 X
Read Sorial Prog. Fuse W oL i 1y | W | H L | oH " erog | x
Fotes 1. "M = weakly pulled "High” internally 3. B4.4 iz pulled Low during programiming o indicale
2. Chip Emse and Serdal Pragramming Fuse wgquirs 8 EDY/BSY,
10 ms PAOG pulce. Chip Erase naads to De par- 4, *¥' = don’t care

farmed first before reprogram ming amy byte with a
cantenl wihar thar FFH.

22 ATBOSE252 mmmm————— e ———




e e ] e AT8958252

Flgure 13. Programming the Flash/EEPAROM Memory

+5Y
AT89SB252 o
ADDH. ﬁil'ﬂv P Vo | —
DOOOHAATFRH P
___m P20 - P25 PO e
AR - Al3 LHATA
— = P2E ity
SEE FLASH ‘|(_ N ALE M — PROG
PEOGRAMMING 2,
MODES TABLE ‘.I —— Fab
"~_ — AT
= KTALZ A 4 — Ve
Py -J.
32 H_z_|_ s
S
T |
[ L
L e 3] xmau BST [ — W
+— GND PEEN ——
s +

Figure 14. Veritying the Flash/EEPROM Memory

+3v
ATp958252 b
aoor. 20 A0 py Veo = g
HOOOH/2FFFH i)
—{ P20 - P25 FO | (LUSE 10K
A=A PULLUPS)
e B ALE fe— v
SEE FLASH P27 "
FPROGRAMMING PaB
MODES TABLE | — ™ ™
—
— ATALZ EA |a Ve
g2 Mhz_ oL
=
|7 |
l—t-:: 4 #TALY RET fa— Vg
GND PSEN

Flgure 15. Flash/EEPROM Serial Downloading

L0V 10 5.0V
ATBISEZS2 o
7 I
gl |
INSTRUC
|Mp|‘F||'-|‘n‘:““"'I — PS03
DATA DUTEUT + F1.eMIS0
CLOCK N —H Pi.7SCK
|_T — 1 x1a12
324 MHZ_ =
| '—I
| oe— | XTALL RST [+— Vi
+ 1 o
¥
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Flash Programming and Verification Characteristics - Parallel Mode
TA = UQG 1o TG“C, "Irc[: = 5.[[";.’ X 1@3"‘#

Symbol | Parameter ; Min | Max Units
Ve | Programming Enabla Voltage | 115 | 125 v o
lep Programming Enable Curmant . 10 P
Mo Crcillator Frequency a 24 MiHz
Lavee Addrass Setup to FROG Lc_lw- | 48l . B
Lo | AddTess Hold afier PROG 4810, i
i Yot Crala Setup to PROG Low 4Bl o
i_iﬁ,m | Data Hoid atter FIOG A8t |
e 2.7 (ENABLE) Figh 10 Vep aieo1 |
_tBHGL WVep Setup o PROG Low 10 s
[_t;im FROG w:'um | 1 | 110 T
i,i,.,.m. Address to Data Yalid I At oy
terow ENABLE Low 1o Data Vaiid [ T: T
i b Data Float after ENABLE 0 ' 4Bte o
tewm. | PROG Highto BUSY Low 1.0 s
_tw,: | Byte Write Cyele Time | 2.0 ms

24
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Flash/EEPROM Programming and Verification Waveforms — Parallel Mode

S _ PROGRAMMING VERIFIGATION
r " = R — F -
e e | ADDAESS i ADDRESS
— Loy
POET O — 1 b~ DATA 1IN __| — ¢ DATA OUT }— —
L. Tl:l.Hl:l}': t |
vy |"— GHAX |
ALE/PROG /‘ -
e A Totan— *
. ) Ve | | I
EAN e s Sl T | SR S S (=
= w4 fuzpe
P27 _ o ‘ e T
(ENABLE) J e—
tapml -

P34 _ L o
(ROY/BSY) | t_ BUSY | READY
I T

Serial Downloading Waveforms
SERIAL CLOCK INPUT

SCK/P1.7 I = g I A 0 1 6 Oy

SERIALDATAINPUT | |
MOSIP1.5 'MsB, [ | 1358

SERIAL DATA QUTPUT
MISCIP1.6 [LEE] s — |L58]
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Absolute Maximum Ratings*

A} e

Operating Ternparatiure

Storage TamparBluie ..o

Vaoltage an Any Pln
with Fespect to Ground e

DC Qutput Current....c.cnne

Makimum Dperating Vollage ...emae e

-850 10 4185°0

E57C 1o +160°5

= 1.0V 0 S TOY

BBV

Stresses beyond those listed under “Absolule
Maximum Aatings™ may cause permanant dam-
age 1o the device. This is & stress rating only and
funclional aperation of the device at thess oF any
| other conditions beyond thase Indicated In the
operational secfinns of this spacification is not
Implied. Exposure to absolule maximum rating
sonditions for extended perods may affect device
relitility.

“NOTICE:

eeemieinen 150 A
|

DC Characteristics
The values shown in this table ars valid for Ty

-40°C to 85°C and Vg = 5.0 + 20%, unless otherwise noted.

I_E"'Tl'bﬂl | FParametar Condition ! Min Max ! Unfts
' Input Low-voltags (Excapt EA) 0.5 | 0:2Veg-01 W
Vi Input Low-voltage (EA) 05 | 02Ve-03
Vi Input Hifh-volzge | {Except XTAL1, RST) DBV +08 | Ve +0.5 v

| ¥y Input Hith-voltage {XTALT, RST) 0.7 Vee Voo #0565 | ¥

| |
Output Low-woltage t
| P .
VoL (Ports 1.2,3) = B, 0.5 | Vv _}
Output Low-voltags ' oo
Vous {Port 0. ALE, PEEN) i 8 A N .
| [y = BOMA, Vo = 5V £ 10% | 24 | | v
Gutput Hilh-valtage T |
Van (Ports 1,23, ALE, PSEN) gy =seuh 075 Vee 3
I'I:IH = '10 |-|-|E'| U.g 'l.l'c.: l'I'I
| Iy = 800 pA, Vor = 5V £ 10% 24 v
Cutpul Hif-voltage [ '
Vout | (Port 0 in External Bus Moda) loy = 300 LA 0.75 Voo ¢

J oy = -B0 LA 0.9 Voo v
e | Logical © Input Current {Ports 1,2,3) Vi =045V 50 pA
I | Logical 1o 0 Transition Curment (Ports 1.2.3) | Vg =2V, Yep =5V £ 10% -BE0 LA

| Input Leakage Gurren i

f_i,_, | (Port G, EA | 045 Vi< Voo | 10 | bA |

RRST | Resel Pull-down Resistor | | 50 0 | Ko
| I T -

G  Pin Capacitanca Test Frag, = 1 MHz, T,=25°C 10 pF
| " Active Mode, 12 MHz 25 mA |

Power Supphy Current
|| | | Idle Mods, 12 MHz | 6.5 | mA
W I |
“ Vie = BY ! 100 LA
| Power-down Mode 21 — -

. Ve = a3V 40 iy

Motes: 1. Under steady siale (non-transient} condiians, by Maximum tofal I, for all output pins: 71 mA -

mus! be externally limited as follows:
Maximur 1o, per port pin: 10 A
Maximum |5, per 8-bit port:

Port &0 26 m#

Forts 1, 2, 3: 16 mA

28

If 1., exceeds the tast condition, Ve, may encesd the
related specification. Pins are not guaranteed 1o gink
current greater than tha lisled test conditions.

2. Minimum V., for Fower-down is 2

ATAOSE25? e ————— S
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AC Characteristics

Under operating con

putpute = 80 pF.

External Program and Data Memory Characteristics

ditions. load capacitance far Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other

| ! Variable Oscillator |
Symbol | Parameter Min | Max | Units
Mgy | Oscilatar Fraquenoy 0 24 | MMz
(L | ALE Pulss widih Moo -40 s |
| b Addrass Valid to ALE Low lr- 18 | ns
heax Ar:lcirear; Huld.artar ALE Low boym - 20 | ns ]
Typpy ALE Low to Vald Instruction In ' Alpy oy - B As
| Y iRE ALE Low 10 PSEN Low Lo - 13 ns _[
tepr PSEN Pulse Width g g - 20 ns
1;._,., FSEN Low 1o Walid Insiruction In - Moo -45 | e
__i_a_m | Input Instruction Hold after PSEN ] [ I e |
Figiz input Instruction Float alter PSEN sstg: | e |
—_— FSEN fo Address Valid | o8 | ns
i | Address ta Valid Instruction I ' | Stee-s8 | ™
1;.-,_“ | PSEHN Low io Address Float 10 | ns
I - ' .Ft_l:f Pulse Width Bleycy - 100 | _ ns
, P WA Pulse Width Bt g - 100 | . ns |
taLow | AD Low tp Valid Data In | S - 90 | s
J.iﬂHm . Data Hold efter RD o | . N
trHor Mata Float after HDX Hyao- 24 ns
[ Hicir ALE Low to Valid Data In Bl ey - 150 | —
i_t,,._.n._. | _Mdmsto\.fa_lid D-s-lfilp 1 Uy - 165 | ns
Y ALE Low to AD or WH Low | Bty -50 iy + 50 ns
— Addrass to AL or WR Lo I - ne
ik Data Valid o WA Transition o 20 | | ns
tauwit Crata Valid 1o WR High e - 120 ns
TR Data Hold after WR tope, - 20 ns ]
;l s | RO Low to Addrass Floal | o | hs
| | AD or WA High ta ALE High tore - 20 leppy + 25 ns |

AlNEL

27
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External Program Memory Read Cycle

- t — *
ALE A ; - A N\,
b teLmm
4 IR AT Mty
o —+ tup o o
PSEN s i \l‘_ "l b

- tr')r.n.\.-'—"

4l
tLLP-J{|-— o . tmz

| tP‘!ﬂI){

PORT 0 ~ % AD-A7 |{ — INSTRIN . K T AD-AT
- tawn  —

PORTE: ___ % Me-AW K wems

External Data Memory Read Cycle

hy— |

AE 7 % /

PSEN =g

",

PORT 0~ AD - A7 FROM Al OR DPL{

— —— tym

— — Tamy

PORT 2 _ P20 - P27 DR AB - A5 FROM DPH___ > A8 - AT5 e B

28 ATEOSE25Y e sem e e
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External Data Memory Write Cycle

|1 tLHLL_ L
ALE e e — - i; Y
" — tana
Psﬁ _;’"f. : | | _ o
I‘ W —H ey —
__ = P
+— tan—+ tavwry - ::‘ Doy
' tmlwu

|
PORT 0 (A0 - A? FROM RI OR DFL|| | DATA OUT J: A0 - A7 FROM PCL > INSTR_IN

lywa — —

PORT 2 P20 - P27 OR A8 - A15 FROM DPH < A8 - A15 FROM PCH

External Clock Drive Waveforms

e topey —
T i -—
Vg = ISV ——r—— —— | | S ==
0.7 Ve _1_\ o
- iy W
= 0.2 V- DAV I o
0.45Y & s =
— Yoex —

= = laa —

External Clock Drive

| Symbol | Parameter Ve, = 4.0V to 6.0V " units
Min Max N
Wea Deeillator Frequancy o 24 MHz :
i Clock Pariod 416 ns
t;“,:: | High Time 15 na
loocx | Low Tima 15 ne
leven Rise Time . 20 - ns o
lgnoL Fall Time 20 _ ne |

m 29
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Serial Port Timing: Shift Register Mode Test Conditions
The values In this table are valid for Voo = 4.0V to €Y and Load Capacitance = 80 pF.

Symbol | Parameter Varlable Cscillator Units
Min | Max
Fa i Serial Port Clock Gycle Time 12 0 L =
. Output Data Setup to Clock Rising Edge 10t - 193 ‘ ' ns
&m Output Data Hold aiter Clock Rising Edge ' P17 | AE |
T | Input Data Hold atter Glotk Rising Edge O | ne —[
o | Glock Rising Edge to Input Data Valid - - | - .| 16’&.3,& - 13;1 =

Shift Register Mode Timing Waveforms

INSTRUGTION | o 1 /g - R - Fo
ALE IS ) T O 1 0 ) 1 i . i
— ""Itm_:-u.
CLOCK S0 i S O | N (O i (O A S| I
T _
|- it
il ok B ST R K A a8 K B Rt L
= b SETTI
OUTPUT DATA by — _
, GLEAR A LT T - G L Y- o HEALIGS ALGH
2 bl o e BTN SIS
INPUT DATA SET Al |

AC Testing Input/Output Waveforms")  Float Waveforms'”

I"'I-II:E < 0BV— "\ 7._"_[]'.2 U;:f_‘, + 0.9Y /_ ULD#J 0.1% /f . II"IICIL' 'R
-}'/ TEST POINTS Yican 7 Timing Poferahes
. o b Proits o

045V — B2 Ve = 0N 4 R Viaan 977 =g gt
Netes: 1. AC Inputs during testing are driven at Ve, - 0.5Y Motes: 1, For iming purposas, a porl pin |s no longer flaaling
for a logic 1 and 0.48Y for & lagic 0. Timing meagura- when a 130 mY changs from load voltaga occurs. A
mems ara made at ¥y, min. oralogle 1 and ¥V, max. port pin beging ta float when a 100 mf changa from

for & lngic 0. the lnaded Vg, MV, 18Ved 0CCUrs.
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AT8958252
% TYPICAL ICC (ACTIVE) at 25°C
| Voo =60V |
I 20 — —_— _,.-'-—_f"'"i_'
-5 I T Y
m _..--'"""rﬂf .---""'f,'-
A B // [ |
i1+ e e
‘T |
! 4 ] 12 16 20 24
F{MHz)
ATBE958252
TYPICAL ICC vs WILTAGE - PCANER DOWN (B85°C)
20 T
1 15—
c
C i
i
A g |
. N
3.0V 4.0V 5.0V 6.0
V.o VOLTAGE
ATBO9S8252
TYPICAL ICC (IDLE) at 25°C
L | I V. =BV
40 | | | | e
I | %’..—-—""f
32 [S— e e |
A 15’##;- A
Q.4 ri/ [
00 ' | |
0 4 A 12 16 2 24
F (MHz)
Hotas: 1, XTALY tled ko GND for lec (power-town)

2. Lock bits programmed




Ordering Information

Speed Powear |
(MHz) | Supply Crredering Code Package | Oparation Rangs |
24 4.0V to 8OV ATBISH2S2-24 AL 444 | Commercial
ATBOUSB2E-240C a4 (0°C 1o 70°C)
‘ ATBUSAZEI-Z4PC 40PE
| AT8ISE252-2400 440 .
| 4.0V 10 6.0V ATEO58252-24A FYTY Industrial
ATRASE252-24.)1 44 {-40°C 1o BS-C)
ATBISE252-24P 40PE
ATH988252-240 440
33 4.5V 1 BBV ATBISE262-33AC 445 Commarcial
ATBISEZSZ-33JC 44, {0°G 1o 70°C)
ATBYSE2S2-33PC | 4oPe
. ATE9S8262-33GC | asq |
I:I = RPreliminary |nformaticon
Fackage Type
448 44-laac, Thin Plastic Gull Wing Quad Flatpack [TOFP)
| 444 44-laad, Plastic J-lsaded Chip Carrier (PLCC)
| 40P8 40-lsad, 0.600" Wide, Plastic Dual Inline Package (POIF)
440 44-|pad, Plastic Gull Wing Quad Flalpack | PQFR)

32 ATROGEIED e e e ey




Packaging Information

AT8958252

444, 44-lgad, Thin (1.0 mm} Plastic Gull Wing Cuad

Flatpack {TQFP)
Dimensions in Millimeters and (Inches)*
JEDEG STANDARD MS-026 ACH

22800475
PiNID — l—— Tﬁ'ﬁmﬁnl
_ OASEIE]
A0 nsc:— B0 01 E
tH l
o 104003
I""_ 0,000 38E)
— 1B AT] WK
T A
TR A0S _1 l‘

. ﬁﬂﬂﬁmrf}‘ﬁ_’

L b" QTS O AR08
o m:;acte.::: ﬁ'ﬁ'

| Controlling dimension: milllmeters

44, 44-lead, Plastic J-leaded Chip Carrier (PLCC}
Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-018 AC

PHEM. 14:.::1:.“ age

TS K AET PN ) 123051
o s (ENTIFY l'_l_'- T
i I £ ¥
| EBETET) =1 zmiem
REIHE] o= | D
e T = 5 i 8|
es 8801~ { E (B85OI [
5 [ leecra™ | =
= 1
_Eml-l_g-_r:'-nlp'—_rl START] r'u'.'."# J;‘s SN
=| EoniaT AEE G0 | = e snA)
108
—iik 7 ™ ez
U ﬂfm_“‘:ﬂ BT
EF i
7 i
B s
=
= b it a8 A
3 1 i L

!I 40P8, 40-lead, 0.600" Wide, Plastic Dual Inline
| Package (PDIF)}
Dimensions in Inches and {Milllmaters)

a2 h7isdd) .
|_ - EXT G- PIH
i

il Rl B e I s e B

| 3 i
i il 3 L
2 saEi 44
KRR

Y | ——¥

i B e e i O
|
1

=] | os0t229
—— 1 PONEEIS}REF WAX
22015 29) — oo 12
——— . J e
SCATING 1 A agee | el R E pa EEAE .J_:-_'._{_
peahe T LR Den(1 5
;;;};-EJI __I h | A5( 38|
* = e Ay 1) %%
AtOEETE (.04
500353 oxan
SANTE.0)
o e—
— g
os =1 =
doalZoar g
B0{1 15
——EmisE T

44Q, 44-lead, Plastic Quad Flat Package (PQOFP)
Dimensions in Millimatars and (Inches)”
JEDEC STANDARD MS:022 AE

13,45 10.535)

265 [0A0)
PMAID - o

0.020)

ORI 0.087; BSE — i DasmaTd)

10,40 #3384]
Sl D08 MAE

3 L | a
04T 007 7 ——
b | | MO,

I JL 2 ) i

i 1.0 (0041} 1' /

- | 1T — 025 (01 MAK

Controlling dimension: millimsters

AIMEL
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2328 Orchard Parkway
San Jose, CA 95131
TEL (408) 441-0311
FAX (408) 487-2600

Europe
Atmel U1K, Lid,
Coligaum Business Ceantre
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Cambertey, Surrey GU15 3YL
England
TEL {44} 1276-686-677
FAX (44) 1276-6B6-687

Asia
Atmel Asia, Ltd.
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Hong Kong
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fupan
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4N25 4N25A 4N26 4AN27 4N2ZB
PACKAGE DIMENSIONS

HOTER
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3 DRFRGICH L T CEMTER O LEAD WHEN
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I
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i COLECTOR
0 B
CASE 730A-04
ISSUE G
HETEE:
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SEATING
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*Consult factory for leadform
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293, L293D

QUADRUPLE HALF-H DRIVERS

£ RE00HA — SEFTEMSER 1886 — REVISED JUNE 202

Featuring Unitrode L293 and L293D
Products Now From Texas Instruments

Wide Supply-Voltage Range: 4.5V io 36V
Separate Input-Logic Supply

Internal ESD Protection

Thermal Shutdown

High=-Noise-fmmunity Inputs

Functional Replacements for SGS L293 and
SGS L2930

Output Current 1 A Per Channel
(BOD mA for L293D)

Paak Output Current 2 A Par Channel
(1.2 A for L2930}

Output Clamp Dicdes for Inductive
Transient Supprassion (L233D)

description

The L283 and L293D are guadnuple high-current
half-H drivers. The L293 is designed lo provide
hidiractional drive currents of up to 1 A atvoltages
from 4.5 W 1o 38 V. The L2930 is designed to
provide bidirectional drive curents of up to
G0O0-mA at voltages from 4.5 V lo 38 V. Both
devices are designed lo drive inductive loads such
as relays, solencids, dc and bipolsr stepping
mators, as well as other high-currentfhigh-voltage
loads in positive-supply applications.

M, NE PACKAGE
{TOP VIEW)
1,2EN [ 1 U 16 JVCC'I
1Az 15]4A
v [la w4y
HeaT ek anp 17 s 13[0 1 HEAT SiNK aND
GROUND { Qs 12 S crounD
v [le 1[] ay
2a 07 101] 54
Vees (8 af] 3.4EN
DWE PACKAGE
1.2EM ] Ve
1A ] 44
1Y ] 4%
NC s{] NC
NC ] NG
NC ] NG
HEAT SINK AND ] HEAT SINK AND
GROUND { % } GROUND
NG ] ] N
NGl 1slING
vz 7l 3y
2al1a weflaa
Veca[[14 5[] 34EN

All inputs are TTL compalible. Each output is a complete totem-pole drive circuit, with a Darlington transistor
sink and a pseudo-Dadington source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and
drivers 3 and 4 enabled by 3,4EN. When an enable input is high, the associated drivers are enabled and thair
outputs are active and in phase with their inputs. When the enable input is low, those drivers are disabled and
their outpuls are off and in the high-impedance state. With the proper data inputs, gach pair of drivars forms
a full-H {or bridge) reversible drive suitable for solanaid or motor applications.

On the L2932, external high-spesd output ckamp diodes should be used for inductive translent suppression,

AVpy terminal, separate from Vggo, is provided for the logic inputs to minimize device power dissipation.
The L293and L 293D are characterized for nperation fram 0°C to 70°C.

Please he aware thal an imporant notice concuming svailsbility, standard wamanky, and use in crtical applleatons of
Taxas Inatrumenis samicondusior products and disclsimsrs thereto appaars atthe end of this data sheal

FRODUCTION Bala ivlommation |s cument as of e, Copyheil 5 2002, Texas IhGiriimELIE incorporansd
Prciucts conam io spechications par e terme of Teass Instnumenis Q
Ftoaderd Presucllon gr b iy Includa
Seeog o i gt e TEXAS
INSTRUMENTS

POST OFFICE BOK [5a300 ® DALLAS, TERAS FHas 1




L2983, L293D
QUADRUPLE HALF-H DRIVERS

BLREMEE SEPTEMBER 1908 — REVISED JUME 22
s

block diagram

ve

MOTE: Cutput diodes are intemal in L2230,

TEXAS INSTRUMENTS
AVAILABLE OFTIONS

PACKAGE

Ta

PFLASTIC
P
{NE}

0n fe FOUD

L293NE
L23DME

|' | Unitrode Products
fram Texas Instrumenis

e
AVAILARLE OPTIONS
FACKAGED DEVICES
T SMALL PLASTIC

OUTLINE DiP

{DWP} [H}

_ . LZ930WP L203M
0°C 1o 707G L20300WR | L2830M

the suffic TR ta device ype (2

g.. L283DWPTR).

@ TEXAS
INSTRUMENTS

FORT OFFICE B0 35500 ®

DELLAS, TEESS fbisda

The DWP package i available laped and resled. A




1293, L293D
QUADRUPLE HALF-H DRIVERS

SLRESO0RE - SEFTEMBER 1986 — REVISED JUNE 20K}2
=SS

e L T
FUMNCTION TABLE
{each drivar)
inpuTSt OUTEUT
[ EM L
H H H
[ L
X L Z

H = figh bevel, L = tow lavel, X = irelevant,

Z = high impedanca {0

T In the thermal shutdown rsode, the outpot is
in the Kghdmpedance siate, regardless of

thea irput l@yeds.
logic diagram
14 -2 [ E -y
12en !
-7 | & ay
10 M 1
3a = v
9 il
JA4EN ﬂ
15 14
44 = 4
o
schematics of inputs and outputs (L293)
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPLUTS

v
Yoo * — YLo2

It

GND — — I—iil

_____ i S SE—— |
- ﬂ
TeEXAS
INSTRUMENTS

POST GFFH-E BOF B55305 ® Dallas, TEXAS T5205 3




L293, L293D
QUADRUPLE HALF-H DRIVERS

SLRS00EE — SEFTEMBER 1088 REVISED JUNE 2002
e rErearihl:

schematics of inputs and outputs (L293D)

EQUIVALENT OF EACH INFUT TYPICAL OF ALL GUTPUTS

- i -
-

GMD

VYoot

Input

GHD

Supply voltage, Voo (see Note 1) ... o i e e e 36V
Duteint supphy voltage, Vears oo s i e S s s BRI e e e e e e B
Input voltagae, V) S T e B R N T e e
OUtput vOIREgE FANDE. Wiy .oni oo caniana e e e e s —AVio Voo +3V
Peak output current, In (nonrepetitive, t = 5 ms); L203 TP s . -
Peak output current, I (nonrepetitive, t= 100 ps): L2930 ... oo iveioveiiinninnreeeea oo 2124
Continuous output current, Ig: L2393 ... v ori i iaa e e Y
Continuous output current, s L2930 . oo oot i e e 1B00 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see hotes 2and 3) ....... 2075 m
Cantinuous total dissipation at 80°C case temperature (see Note 3) ... ioiiienenanny 5000 mvw
Maximum junchion temperature, T . o . oeiiee oot i e e et 160°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ... .. c.vnmniio i enn 260°C
Storage temperature range, Tatg - oxvvsesinn i iesr B i , —85°C to 150°C

1 Stresses beyond thosa listed under “sbaciuts makimuam ratings” may cause permanentdamage tothe devics. These are siress rattrgs only, and
functionat operation of the device a1 these or any oiher condition s bayond those indicated under ‘recommended operating conditions” is not
implied, Exposure to absolute-masimum rated conditions for exlendad periods may Affect devies redlabllity.

MOTES: 1. Al wiltaga values are with respect 1o the network ground terminal.

2. Foe operalion sbove 25°C frea-air tamperalurs, derste linesdy at thi rate of 16:8 mWPG.

3. Foroparation above 35°C cass barnperature, derete lineary at therats of 71,4 ml=C. Due {0 yarkations Inindividuasl device electrical
characteristics amd themal resistance, the buili-in thermal sverlosd protection may be activatad at power leveds slightly above or
abow the rated dissipalion.

@ TeExAs
INSTRUMENTS

4 POST OFFKGE BOX 655307 ® DALLAS, TEXAS THEM




L.293,
QUADRUPLE HALF-H DRIVERS

L REOMAE - SEFTEMBER 1586 — REVISED JUNE 2002
SEEES e ]

recommended operating conditions

L2930

MIN  MAX | UNIT
W, a5 T
Supply voltage L2, W
Vees Vegt 96
W, =Ty 23 v W
Win Higi-ewal Input voliege Lo e
VopiaTW 2.3 T W
ViL  Low-level oulpt voltage -3t s W
Ta Oparating free-air tamperaturs 4] Fit] g O

t The algebait corvention, inwhich the least positive [most negetive) desipnated rinimum, i used in this data sheet for logic voliage levels,

electrical characteristics, Yooy =5 V. Voo = 24V, Ty = 25°C

PARAMETER TEST CONDITIONS MiN TYP  MAX | UNIT
Ve  High-level quiput voltage ﬁgg:ﬂgﬁ;__‘nﬁ . Vegs18  Veps14 v
VoL Lovev-leval outpul voltage Il:?‘giﬂ Igl-_zin'_’é " 12 1.8 i
WokH  Highleval output clamp voltage L2830 o =—-06 A Wno + 1.3 ¥
YOKL Low-level output clamp volage L2030 g = D6 A 1.3 Y
i High-kevel input curment s V=TV L L s
EN 02 10
A -3 A0
i Lew-wevel input currem! = V=0 T 100 b
All outpuls 2t high level 13 =
logy Lagic supphy cument In=0 Alloulputs at low laval a5 ) &
All outpuis at high mpecance 5] 24
AN owtputs at high level 14 £4
gz Outpul sepply current ly=10 Al outputa at low eyl 6| ma
Al outputs at high impedenes 4
switching characteristics, Voo =5V, Vooz =24 V, Ta = 25°C
LIISNE, LIDIDNE
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
Pl Propagation delay fime, low-to-high-lavel outpud fiom A inpul Ll ns
IpHL  Propagation delay Bme, high-io-low-level output from 4 inpul €L =30 pF,  See Figure 1 400 s
trun Transition time, low-to-high-ievel output aan e
i1 Transilion tme, hgh-to-low-revel output 30c e
switching characteristics, Veog =5V Veg2 = 24 V, Ta=25"C
LZO3IDWE, LIDIN
PARAMETER TEST CONDITIONS LZ33DDWF, | 23300 | unim
MIN TYP  MAX
tpLH  Propagetion delay time, kow-to-high-level sutput fram A& Input Tal ]
pHL  Propagation detay time, high-to-kow-lavel oulgat fram A input €)= 30 pF. SeeFigura 1 200 ms
tre  Transiion dme, kw-io-high-level output 10 e
FrHL Transition time, Digh-To-ios-level oulput 330 ns
= F—zx —m—
* Texas
INSTRUMENTS i
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L293, L293D
QUADRUPLE HALF-H DRIVERS

BLRS00AR - SEPTEMBER 1508 — REVISED JUME 3002
periean S

PARAMETER MEASUREMENT INFORMATION

Input BV 2V

P l Yco1 Yooz
Generator a— A
{see Note B} |
1]
l— Oustpurt B0% You
C=30 pF

3V—EN - {nea Nota A) & |

ipa I

| 10% J
]. I S [t .

— B L 8-ty
TEST CIRCUIT VOLTAGE WAVEFORMS

MOTES: A, G includes probe and jig capacitance,
B. The pulse gensrstor has the fnllowing characierstics: i< 10 na. § <10 08, by = W s, FRR =5 kHz, Zry = 50 1L

Figura 1. Test Circuit and Voltage Waveforms

“P'I‘[-:J{As
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1203, L293D
QUADRUPLE HALF-H DRIVERS

SLRI006E — SEPTEMBER 1086 — REVISED JUNE 2002

APPLICATION INFORMATION

3y LY

Voo

. 4¥ Voot li

% 16 3
A0 K

1,26N =
T —

Cantral A

-

|
(44 | ‘

N i

pl
4a &Y. 1
15 14
]_c Thasrmal
Shutdown |
il =

_Ijum1z1s
GND

Figure 2. Two-Phase Motor Driver (L293)

3A —Ll : v
Control B z : »
| [
ba
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L293, L293D
QUADRUPLE HALF-H DRIVERS

SLRE008E - SEPTEMBER 1988 — REVISED JUNE 2012
e

APPLICATION INFORMATION

iy 24 ¥

: - .
] Veet Vi

| 16 3

T o () T
cnnh-uan~l>a - 1‘: i

@}
b
i
! Motor
L 2v |
T &
3.4EN |
1
] I
3y
CquB*D_}—I‘P i: =
|
an 4y
15| 14

Thermal
Shutdnwm

Jj. 8, 12, 13
GND

Figure 3. Two-Phase Motor Driver (L2930}
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L293, L283D
QUADRUPLE HALF-H DRIVERS

SLRSO02E — SEPTEMBER 1886 — REVISED JUNE 30032

APPLICATION INFORMATION

Vs O L

L (1 g -J!s
; 4,5,12,13
GND

Figure 4. DC Motor Controls
(connections to ground and fo
supply voltaga)

e 27 SESS00T
o

§2xsEssnm :
. i
:A\T_J = 114
T7 8 3 d
[ T 1§
gl l = Yeei
B |
1121903 1
L ——&———ce
-I_-4,5,12.1:1
GHD

Figure 5. Bidirectional DG Motor Control

EM 3 M1 48 Mz
H H Fasl motor slop H Hun
H L Rur L Fast motor stop
L X Fresa-rumming rodor x Fres-rumning maotor
stap slop
L =fow, H = high. X = den't care
EM 14 2h FUNCTION
H L H Turm rigit
H H L Tum st
H L L Fastmotor stop
H H H Fast motor stop
L = x Fast muobor siop

L =low, H = high, X = don't care

@ TEXAS
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L2063, L293D
QUADRUPLE HALF-H DRIVERS

SLRE0EE - SEPTEMBER 1885 — REVISED JLIME X2
e ——

APPLICATION INFORMATION

IL1/IL2 = 300 mA
er L L293 16 I o |
1 Y,
0.22uF T % (9 i
Z 15
! =t—1 T <
05 p1 -+ \w-/L. \+/
al N 14
4| 13
§ I
I 5 12
L S lIL-I 5 4
8] L
Lig Ls @Zk Al
8 I a
DS Dz — r

D1-08 = SESSMN

Figure 6. Bipolar Stepping-Motor Control

mounting instructions

The Rthj-amp of tha L 293 ean be reduced by soldering the GND pins o a suitable copper area of the printed
circwit board or to an extarmal heatsink.

Figure 9 shows the maximum package power Pror and the 04 as 2 function of the side Fof two equal square
copper areas having a thicknass of 35 um (see Figure 7). In addition. an external heat sink san be used (ses
Figure 8).

During seldering, the pin temperature must not exceed 260°C, and the soldering time must not be longer than
12 seconds.

The extarnal heatsink or printad circuit copper area must be connected to electrical ground.

‘Q' TEXAS
INSTRUMENTS
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L293, L.293D

QUADRUPLE HALF-H DRIVERS

SLRASI0AE - BEPTEMBER 1586 - REVISED JLNE XK

APPLICATION INFORMATION

Copper Area 35-um Thicknass

7

100
L LI L

!l

Figure 7. Example of Printed Circuit Board Copper Area
{used as heat sink)

;%j

Printed Circull Board

7k

Figure 8., External Heat Sink Mounting Example

'[E'JA = Eﬁﬂﬂ.l'W}

J@‘TEXAS
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1293, L293D
QUADRUPLE HALF-H DRIVERS

SLASMEE — SEFTEMBER 1905 — REVISED JUNE 2007
———— T

APPLICATION INFORMATION

MAXIMUM POWER AND JUNCTION MAXIMUM POWER DISSIPATION
] va
THERMAL RESISTANCE AMBIENT TEMPERATURE
&80
| s \
z A z 3 \\ With Infinlte Heat Sink
. S oS L Syl
] 1\‘\ | g T \
= E = \\
B [ = !‘ ___ ]
i s — FER Hest Sink With 64 = 25"CIW :
= ProT (Ta=70°C] _L— z \
5 . = g 2 =l
& |~ E .| Fras Alr \,\ N\
||'_ o 20 ;E Ii- 1 ““'—...H -"\
E i 21 T, M \ |
& _ - “‘“\"‘*%
e i I o 7 0
10 20 30 40 80 -50 0 50 100 150
SBide | —mm Tp — Amblent Temperatore — “C
Figure Figurs 10
me=

LI
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IMPORTANT NOTICE

Taxas Instruments Incorporated and its subsidiaries (T1) regerve the right to make corractions, modifications,
enhancements, improvernents, and athar changes to its prodicts and services at any tima and to disocontinue
any product or servics without notlce. Customers shoulkd obtain the latest relevant information before placing
orders and should verify that such Informiation is current and complete. All products are sold subject to T's terms
and condilions of sala suppliad at tha time of crder acknowlsdgment.

Tl warrarts performance of its hardware products to the specifications applicable at the time of sale n
aecordance with Ti's etandard warmanty. Testing snd other quality control tachnigues are usad to tha axtant T
desms necassary to support this warranty. Excepl where mandated by govemmant requirements, testing of all
oarameters of each produdt is not necessarily performed.

Tl assumes ne latility for applications assistance or customer product design. Customers are responsible for
their products and applications using T| cormponants. To minimize the risks associated with customer products
and applications, customens should provide adequate design and operating safeguards.

Tl does notwamant or represent that any license, either axprass or implied, is granted under any T| patent right,
copyright, mask work right, or other Tl intellectual property right relating toany combination, machine, of process
inwhich TI products or services are used. Inforrmation puiblished by Tl regarding third—party products or services
dues not constiute a license from T1 e use such products or services or a warmanty or endorsement thereal.
Usze of such informatien may require a icense from a third party under the patents or other intellectual property
of the third party, or a license from T under the patents or othar intellectusl property of T1.

Reproduction of information in T| data books or data sheets is permissible only if reproduction is without
aleration and is accompantad by all associated warranties, conditiens, limitations, and notices. Reproduction
of this information with alteration iz an unfair end deceptive business practica. Tlis not responsible or liable for
such altered documeantation.

Resale of T| products or services with statements diffecent from or beyond the parameters stated by T| for thal
product or service woids all express and any implied warranties for the associated Tl product or senvice and
15 an unfair and deceptive business practice. T1 15 not responsible or lakde for any such statamants.

Mailing Address:
Texas Instriments

Post Office Box 655303
Diatlas, Texas 75265

Copyright £ 2002, Texas Instruments Incorporsted




GP2ZD12IGP2D15

SHARP
GP2D12/GP2D15  Gererst Purose Type Disanc
Measuring Sensors
W Features B Outline Dimensions {Unit : mm)
1. Less influence an thecolor of reflective objects, refleciivity r-_-\- e /_n
& Lane-wp of distmnce ouput'disEoce jrigement (ype
[3igtanee MU ype {(aoaiop voliege) - GPI0TE T Light cstestor sirs
Tretecting distomoe - L o Slhom A SHE T = ga  Lenecass
Drisance jwdgement iype | GP2D15 4.5 i
P e, Sl RS
g | ddimbaiee - 2dein whinme
{ Adjustable within the raoge of 1 b Bibom b @
3. External confrol circuit is unneressary n:a.?saﬁ o
4. Low cost Light emittesr :ide:'-

W Applications

1. T¥5

2. Personul vompratets
3. Lars

4, Copiers

B Absolute Maximum Ratings
(=250, Vee=5V)

Parameter Symbol Rating Imit
Sopply voliaus Wiz 03 04T i
Uuiput terminal voliage ¥a —Hilo v Hlh | W
CIpeTalng Smperalure Tepe — L0 +60) i
Stornge lemperalure Tuy | —Hhe+70 . &

A

Termwnal connaciar

# The cemersions marksd * ane A ¥a
daseribad the dimangionsof & GaND
ars wentar pos lion T W

# Unspecifiod lalerano : H1L3mm

dnpulons shown in crielogs dals

Motics 0t pbenne af confimmeman by dewis spelicelion sheals, SHARF akes no esponshiity faranyg defecis thed may oocor in squimes st using poy SHARP
kb, ahi. Coact SHARP in ordar ta chiain the inbast d:l-Enu apacificatio HF jn'um
it Intemed addess foe Electonk: Conaomsnls Group Rpfiwess shapoo jphecg!

n sheeis bhalors sng any SHA




SHaRP

GPZD12IGP2D15

pr e e . m——r s = = e . = e p e e = 1]
W Recommended Operating Conditlons

Parnmeler Svrnbal Rating Llait
{persbing =upply voltape Vo 45 t0455 ¥
B Electro-optical Characteristics {TH=15"0, Vin=5V¥)
Prramneter | Symbol Conditions MM TYP MAK. Unit
Diflunce measuring minge | AL s 10 - filh i
GP2012 | Va | L-fUem’ th,25 be | 035s
Cruign tesmmna volage | gy | Wi | Orutpue voltage at High B Veo 03 | - ¥
Wil Chutpne vodtags at Low g el = b b
Difference af it viliape | G202 | Avin | Dt ehangs at E=tkem 1 10cm ' |75 2 225 v
Delcechertmialatpy. | GP20MS | Ve |7 B 2l 24 17 om
Aversge 1dissipacion carrent for L=Biem " = i3 3 |_ mA
ol 1 Dmeege wn reflseevy ahec.
*| Using refleciive ohjnct - Whity prper (Made by koadak Co Lid, ey cards 8227+ white Fros. reffective ralic - 9640
a7 W ship the aler lye el the fndlosiog adjanmen: : Qutpur sediching distatce L-MMemtlom sl be meaired b the sencar.
"3 Dmiwwee neanuiing range of ibe cptical sensor system,
4 Quipe, iwiiching it £ hymeresis width, The discance spegified by %o shumld ke the v with sich e mitguc Loawicbics s hie e H
Fig.1 Internal Block Diagram Fig.2 Internal Block Dlagram
GPEID1Z GPIDIS
GND II'IIE.‘FC.L:TU Gr\!ﬂ ‘\.l'g(‘ iy
| L .J 1. = [
28] 1 [T 5 [ Y, ] . ‘
i | Yok 1 el || Volage | | i
B "-Tki H § ! L= | g regulatar | | -%1:2:11
L [, — == o
e T =
! circuit i ARakag oulpl I oz : Dhgtal ot
——r 1ED iiive Dudpea | ! ——+ LED tdrive Cutpul !
W et it ! < EE | circut cinaurt !
§ = 1 e e B A | LB Dsemaasad P
Distance meesunng o [ Disignce magsuring J
Fig.3 Timing Chart
Ve
[P sy} I—
4. Bme=n. Arne:
Dislenoe — -
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SHARP GP2D12/GP2D15

Fig.4 Distance Characteristics
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Application Clrcuits

NOTICE

@The circuit application examples in this publication are provided to explain representative applications of
SHARF devices and are notintended o guaranbes: any cireuil design or Heense any iotellectua property
rights., SHARP wakes no respansibility for any problems related to any intellectual property fighl of «
third party resulting feorm Lhee use of SELARTS devices.

@Contact SHARP in order to oblain the Tatest device specification sheets before using any SHARP device,
SHARF ruserves the right b make changes in the specifications, charactcristics, data, materials,
structure, and olher contents described herein at any Hme without notice in order Lo imjrove design or
relishilitv. Manufactring locations are also subject to chanpe withont nolioe.

@Ohserve the following points when using any devices in this publication. SHART takes no responsiblliity
for damage caused by improper use of the devioes which dees ol meet the conditions and absolute
maximum ratings o be used specifed in the relevant specification sheet nor meet the fallowing
conditinms:

{1} The devices [n this publication are desigmed for wse in general clectronic eouiproenl desteus such as:
~ Personal computers

— Odfice automation equipment

— Telecommunication equipment [terminal]

—Tesl and reasuremenl equipment

— Indusitial control

— Audin visual equipment

~ Consumer electronics

{ilMeasures such as fail-safe function and redundant design should be taken to ensure reliability and
safety when SHARP devices are tsed for or in connection with equipment that requires higher
reliahilily suech as

— Transpctation control and safety equipment (e, aircrall, ains, sulomobiles, ele)

— Traffic signals

— Gas lealage sensor breakers

- Alarm equipment

— Various safety devices, cic.

(INESHARP devices shall not be used for or in connection with equipment thal regiites an extremely
high lewed of reliability and safety such as:

— Space applications

— Telecouununication equipment [runk lines|

— Nuiclear poser conlfol edqilpmet

— Medical and other life =upport equipment (2g., scuba).

®Contact 8 SHARP representative: [n advance when intending te use SHARP devices [r any "speecific”
applications other than those recommended by SHARF or when it s undloar which aategory mentioned
above contrals the intended use,

&Tf the SHARP (levices listed in this publication fall within the scope of stralegic products described in the
Foreign Rachange and Forelgn Trade Conmol Law of Japan, it is nocessery 1o oblein apjeeyval o export
such SHARE devices.

&Thi= publication is the proprietary product of SHARP and iz copsrighted, with all rightz reserved. Under
the copyright taws, no part of this publication may be reproduced or transmilled o any form oF by any
inearns, electronic or mechanical, for any purpose, in whole or in part, without the cxpress written
permission of SHARP. Fapress wrillen permission i2 slso required before sy use of this publication
may he made by a third party.

®Conmet and consult with 2 SHARP represcotalive i ters are any questons about the conteats of this
publication.

sSHARP
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Features

* Coampatible with MCS-51" Producta

* BK Bytes of in-System Repregrammable Downicadable Flash Memory
= Pl Serial Interface for Program Downloading
— Endurance: 1,000 Write/Erasa Cyclas

= 2K Bytes EEPROM

= Endurance: 100,000 Write/Erase Cycles

4Y to 6Y Operating Range

Fully Statie Oparation: 0 Hz to 24 AHz

Thrae-leval Pragram Memory Lock

256 x 8-bit intermal RAM

32 Programmakle YO Lines

Threa 16-bit Timear/Countara

Nina Interrupt Sources

Programmable UART Serial Channal

&SPl Serlal Interfaca

Low-power ldie and Power-Gown Modes

Interrupt Recovery From Powar-down

Programmable Watchdog Timer

Dual Data Pointer

Powar-otl Flag

a ¥ & & % & & @& & & % 9w @

Description

The ATBESE252 is a low-powar, high-performance CMOS 8-bit micrecamputar with
8K bytes of downloadable Flash programmable and arasable read only memory and
2K bytes of EEPROM. Tha device s manufactured using Atmel's high-density nonvol-
atile memory technology and ts campatible with the Industry-standard 80651
instruction set and pinoul. The on-chip downloadable Flash allows the program mem-
ory to be reprogrammed in-system through an SPl serial interface or by a
canventlanal nonvolalile memory programmaer, By combining a versatile 8-bit CPU
with dewnloadabla Flash on a monolithic chip, tha Atmel ATB9SE8252 iz a powarful
microcomputer which provides a highly-floxible and cogt-affective solution ta many
embadded control applications.

The ATESS8252 provides the tallowing standard features: 8K bytes of dewnioadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 22 /0 lines, programmable watch-
dog timar, two data poinlers, three 18-bit timer/counters, a six-vector two-level
interrupt architecture, a full duplex seral pon, en-chip escillator, and clock circuitry. In
addition, the AT89SB252 Is designed with stalic logic for operation down 1o zero fre-
quency and supports two software selectable power saving modes, Tha Idie Mode
stops the CPU while allowing the RAM, limerfcounters, seral porl, and interrupl sys-
tem to continue functioning. The Power-down mode saves the RAM contents but
freazas the oscillator, disabling all othar chip functions until the next intarrupt or harng-
wara reset.

The downloadabla Flash can be changed a single byte at a time and is accessible
through the SP| serial interface. Holding RESET active forces the SPI bus into a sarial
programming Interface and allows the program mamory to be written to or raad fram
unless Lock Bit 2 has bean activatad,

AIMEL

AImeL

8-bit
Microcontroller
with 8K Bytes
Flash

AT89S8252

Ray, 0A01E-02 5




Pin Configurations
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Pin Description

VCC
Supply valtage.

GHND
Ground.

Port0

Port 0 is an B-bit open drain bbi-didirectional YO port, As an
output port, sach pin can sink eight TTL inputs. Whan 18
are written to port O pins, the pins can be used as high-
impadance Inputs.

Port 0 can also be configured 1o be the multiplaxed low-
order address/data bus during accessas to external

|'.|I"M A
[J POLEADG|
- PHLE A D

b0 T IADTy

H PE (a0
[ P2 figaad)
PR

program and data memory. In this mode, PO has inlernal
pullups.

Port 0 also receives the code byles during Flash program-
ming and outputls the code bytes during program
varification. External pullups are required during program
varification.

Part 1

Part 1 is an B-bit bi-directional 'O port with intemal puliups.
The Port 1 output buffers can sink/source four TTL inputs.
¥Yihan 15 are written ta Port 1 pins, they are pullad high by
the intérnal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I, } because of the internal pullups.
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Some Port 1 pins provide additional funetions. P1.0 and
P1.1 can be configured to be the timer/icounter 2 extemal
count input (P1.0/T2) and the timericounter 2 trigger input
(P1AT2EX), respectivaly.

Pin Description

Furthermora, P1.4, P1.5, P1.6, and P1.7 can be configured
as the SPI slave port select, dala inputfoutput and shift
clock input/output pins as shown In the following table.

Port 3 pins that are extemally being pulled low will source
current (I } because of the pullups.

Fuort 3 also serves Ihe functions of various special features
of the ATBSSBEREZ, as shown in the following table,

Port 3 also receives some control signals for Flash pro-
gramming and verification.

{ POrtPin | Alternate Functions
E F1.0 T2 {external court input to Timern Counter 2),
! clock-oul
P11 T2EX {TimarCounter 2 capture/relcad trigger
and direction cantrolj
F1.4 55 {Siave part salact inpu)
F1.5 | MOSI (Mastar data output, slava data inpul pin
for 5P channel)
P16 MISCH { Master data input, slave data output pin
for SPI channel
F1.7 SCK {Mastar dock output, slave cock input pin
for SPI ehannel}

FPort 1 also receives the low-order address byles during
Flash programming and verification.

Port 2

Fart 2 is an 8-bit bi-dirsctional /O port with intemal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 15 are writtan to Port 2 pins, they ara pulled high by
the internal pullups and can be used as inputs, As inputs,
Fart 2 ping that are extamally baing pulled low will sournce
current {|, ) because of the internal pullups.

Fort 2 emits the high-order address byte during feliches
from external program memory and during accessas fo
external data memaory that use 16-bit addresses IMOVE @
DPFTR). In this application, Port 2 uses strong internal pul-
lups when emitting 15. During acceszas to extarnal dats
memaory that use 8-bit addrasses (MOVX @ RI), Fort 2
amits the contents of the P2 Special Functlon Register.

Part 2 also receives tha high-order addrass bits and some
cantrol gignals during Flash programming and vernification,

Porl 3

Port 3 is.an 8 bit bi-directional /O port with intemal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the internal pullups and can be used as inputs, As inputs,

Fort Pin Alternate Functions

Fa.0 AXD (sarial npul por)

F’-E.I TXD (seral output port)

P32 INTO (external interrupt O)

P33 ' THTT (esternal interrupt 1)

F3.4 | TO {timer G external input)

P3.5 T1 {times 1 extarnal input)
Pas | WH (external data memary wrile strobe)

P37 | FD(aorna data mamory read she) |
RST

Reset input. A high on this pin for two machine cycles whike
the oscillator is running resets the device.

ALE/PROG

Address Laich Enable is an output pulse faor latching the
low byte of the address during accesses lo external mem-
ory. This pin is also the program pulse input (FROG) during
Flash programming.

In nofmal oparation, ALE iz emittad ata constant rate of 1/8
the oscillator frequensy and may ba used tor axternal tim-
ing ar elocking purposes. Note, however, that one ALE
pulse is skippad during each access fo axtarnal data
memony.

If desired, ALE operation can be disabled by satting bit O of
SFA location 8EH. With the bit set, ALE is active anly dur-
ing a MOVX or MOVG instruction. Otherwise, the pin is
weakly pullad high, Setting the ALE-disable bit has no
effect if the microcontroller is in extermal execution mods,

PSEN

Frogram Store Enable is the read strobe to external pro-
Qram memaory,

When the ATE358252 is executing code from external pro-
gram memory, PSEN |s aclivaled twice each machine
cycle, excep that two PSEN activations are skipped during
aach access to external data memory.

EA/VPP

External Access Enable, EA must be strapped to GND in
order to anabls the device to fetch code from external pro-
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gram memory locations starting at 0000H up to FFFFH,  XTAL1

Note, however, that if lock bit 1 is programmed, EA will b& 441 1o the Inverting oscillator amplifier and Input 1o the
Internally latchad on resat. internal clock operating circult.

EA should be strapped lo V.. for internal program execu-

tions. This pin also receives the 12-volt programming  XTAL2

enable voltags (V..) during Flash programming when 12- Qutput from the inverting oscillator amplifiar.
volt programming is selecled.

Table 1. AT8958252 SFR Map and Reset Values

|
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