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ABSTRAKSI

PERENCANAAN DAN PEMBUATAN REMOTE KONTROL
PENYETING TIMER UNTUK MENGUBAH CHANEL SECARA
OTOMATIS PADA TELEVISI DENGAN MENGGUNAKAN
MIKROKONTROLER AT89S8252

( Nur Suryaningrat, 01.17.155, Jurusan Teknik ElektroS-1/Elektronika )

( Dosen Pembimbing : Joseph Dedy Irawan ST, MT. )
Kata Kunci : Mikrokontroller AT89S8252, Keypad, RTC DS1307, Optocoupler -
4N35, LCD M1632.

Dewasa ini perkembangan teknologi sangatlah pesat terutama dalam
bidang elektronika, berbagai aplikasi yang diterapkan dalam teknologi elektronika
salah satu contoh yang telah familiar adalah teknologi yang disebut control dan
pengaturan. Dengan adanya pengontrolan dan pengaturan secara elektronik ini
maka dapat meningkatkan efektifitas dari suatu alat elektronik ini yang bhanya
memiliki fungsi terbatas menjadi lebih komplek fungsinya. Sistem tersebut
memanfaatkan chip mikrokontroler yang menjadikan sistem yang dirancang
semakin fleksibel.

Alat penyeting timer untuk mengubah chanel secara otomatis ini dikontrol
oleh mikrokontroler AT89S8252, pada dasarnya prinsip kerja alat ini adalah
membandingkan data pewaktuan yang telah disimpan pada EEPROM
mikrokontroler dengan pewaktuan pada RTC. Apabila data pada EEPROM sama
dengan pewaktuan RTC, maka mikrokontroler akan memerintahkan driver relay
untuk mengaktifkan remote. Dalam sehari data yang dapat diinputkan maksimal 6
data. Alat yang dibuat meliputi perancangan perangkat keras (hardware) dan
perangkat lunak (software), perancangan perangkat keras meliputi: rangkaian
mikrokontroler AT89S8252, rangkaian RTC DS1307, rangkaian driver relay,
rangkaian keypad, serta rangkaian LCD sebagai display, sedangkan untuk
perancangan perangkat lunak adalah Flowchart cara kerja sistem.

Dari hasil pengujian didapatkan error antara perhitungan dan pengukuran
pada rangkaian driver relay untuk Ic = 9% sedangkan error untuk adalah 76 = 2%.
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BABI

PENDAHULUAN

1.1. Latar Belakang

Dewasa ini perkembangan teknologi sangatlah pesat terutama dalam
bidang elektronika, berbagai aplikasi yang diterapkan dalam teknologi elektronika
salah satu contoh yang telah familiar adalah teknologi yang disebut kontrol dan
pengaturan yaitu sebuah pengontrolan dan pengaturan yang dilakukan pada
sebuah proses kerja sebelumnya.

Dengan adanya pengontrolan dan pengaturan secara elektronik ini maka
dapat meningkatkan efektifitas dari suatu alat elektronik ini yang hanya memiliki
fungsi terbatas menjadi lebih komplek fungsinya. Sistem tersebut memanfaatkan
chip mikrokontroler yang sekarang makin banyak digunakan. Penggunaan sistem
mikrokontroler ini menjadikan sistem yang dirancang semakin fleksibel.

Sesuai dengan beberapa faktor yang telah diuraikan diatas maka kami
membuat suatu perangkat yang menerapkan suatu teknologi pengontrolan dan
pengaturan dengan memanfaatkan mikrokontroler. Alat yang kami buat ini
dinamakan ‘Perencanaan dan Pembuatan Remote Kontrol Penyeting Timer
untuk Mengubah Chanel Secara Otomatis pada Televisi dengan
Menggunakan Mikrokontroler AT89S8252°, dengan alat ini diharapkan dapat
menambah fungsi dari remote kontrol biasa pada televisi menjadi lebih komplek
yaitu dapat mengubah chanel secara otomatis sesuai dengan kita inputkan atau

program sebelumnya.



1.2. Tujuan
Tujuan dari penulisan skripsi ini adalah Perencanaan dan pembuatan
remote kontrol untuk menyeting timer secara otomatis pada televisi- dengan

menggnnakan mikrokontroler AT8958252.

1.3. Rumusan Masalah
Mengacu pada permasalahan yang ada, maka dalam perencanaan dan
pembuatan alat ini diutamakan pada hal-hal sebagai berikut :
1. Bagaimana merencanakan dan membuat program untuk mengontrol
alat.
2. Bagaimana mcrencanakan dan membuat perangkat keras (hardwarc)
serta rangkaian pendukung untuk mengoptimaikan kerja sistem.

3. Bagaimana membuat rangkaian keypad, LCD dan RTC.

1.4. Batasan Masalah

Dalam laporan akhir “Perencanaan dan Pembuatan Remote Kontrol
Penyeting Timer untuk Mengubah Chanel Secara Otomatis pada Televisi dengan
Menggunakan Mikrokontroler AT8988252”, penulis akan memberikan batasan-
batasan masalah agar tidak terjadi penyimpangan maksud dan tujuan utama
penyusunan laporan akhirini,

1. Membahas pembuatan sistem kontrol menggunakan AT8958252

beserta komponen pendukungnya.
2. Dalam rangkaian mi catu daya dianggap konstan dan tidak akan

dibahas.



3." Perancangan menggunakan pada satu merk televisi saja, yaitu:

Samsung.

1.5. Metodelogi Pembahasan
Metodelogi penelitian yang dipakai dalam pembuatan Skripsi ini:
1. Studi Literatur.

2. Perancangan dan pembuatan alat.

\s

Pelaksanaan uji coba alat.

4. Penyusunan Laporan Skyipsi.

1.6. Sistematika Penulisan
Pada penulisan laporan skripsi ini ditulis sedemikian rupa sehingga

diperoleh hubungan yang jelas antara bagaian yang satu dengan yang lainnya.
Sistematika penulisan dari laporan ini adalah sebagai berikut:
BAB I. PENDAHULUAN

Berisi latar belakang, tujuan, permasalahan, batasan masalah, metodelogi,
dan sistematika penulisan.
BAB iI. TEORI

Membahas teori - teori dasar penunjang, perancangan dan pembuatan alat.
BAB III. PERANCANGAN DAN PEMBUATAN ALAT

Membahas tentang perancangan alat baik perangkat keras maupun perangkat

lunak, serta cara kerja blok diagram.



BAB 1V. PENGUJIAN ALAT

Mencakup pembahasan tentang proses pengujian alat yang terdiri dari
peralatan yang digunakan, langkah kerja dan analisa hasil penguitan.
BAB V. PENUTUP

~ Berist kestmpulan dan saran.



BABII

TINJAUAN PUSTAKA

2.1. Mikrokontroler AT89S8252
Mikrokontroler Afmel AT89S8252 merupakan pengembangan dari
mikrokontroler standart MCS-51. Hal-hal yang terdapat pada penjelasan

mikrokontroler MCS-51 juga berlaku untuk mikrokontroler Atmel AT89S8252.

2.1.1. Fitur Mikrokontroler Atmel AT8958252

Mikrokontroler AT 89S8252 merupakan pengembangan dari
mikrokontroler standard MCS — 51, dengan banyak kelebihan yang ditawarkan
antara lain :

¢ Kompatibel dengan Mikrokontroler MCS - 51

e 8K byte Downloadable Flash memori

e 2K byte EEPROM

e 3 level program memori lock

e 256 byte RAM internal

e 321/O yang dapat dipakai semua

e 3 buah timer / counter 16 bit

¢ Programmable watchdog timer

e Dual data pointer

e Frekuensi kerja 0 sampai 24 MHZ

e Tegangan operasi 2,7 - 6 volt



Dipakainya downloadable flash memori memungkinkan mikrokontroler
ini bekerja sendiri tanpa diperlukan tambahan chip lainnya. Dan flash memori
dapat diprogram hingga seribu kali. Hal lain yang menguntungkan adalah sistem
pemrograman jauh lebih sederhana dan tidak memerlukan rangkaian yang rumit
seperti rangkaian untuk memprogram AT89C51.

Timer / counter juga bertambah satu dari standar 2 buah pada MCS — 51.
Selain itu frekuensi kerja yang lebar dan rancangan statik sangat membantu untuk
proses debugging. Dengan adanya beberapa fitur tambahan itu, maka akan
mengakibatka bertambahnya SFR (Special Function Register). Gambar berikut
adalah gambar mikrokontroler AT 89S8252. Tata letak pin — pin ini masih
mengacu pada mikrokontroler MCS - 51 sehingga AT 89S8252 dapat

menggantikan mikrokontoler MCS — 51.
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(T2)P1.00d1 40 vee
(T2EX)P1.1002 393 P0.0 (ADO)
P12[]3 381 P01 (AD1)
P13[]4 37 P02(AD2)
(5S)P1.40]5 351 P0.3(AD3)
Mosl)P1.5c]6 3507 P0.4 (AD4)
Miso)P16}7 3431 P0.5 (ADS)
(SCK)P1.7C]8 33[3P0.6 (ADS)
RSTCJ9 32 P0.7 (AD7)
(RXD) P3.017 10 31 D EAvep
(TXD) P3.1 ] 11 300 ALEFPROG
(INTO) P3.2] 12 291 PSEN
(NTT)P33C]13 28[1P2.7 (A15)
o) P340 14 271 P2.6 (A1)
THP350]15 26D P2.5(A13)
(WR}P3.6[] 16 253 P2.4 (A12)
(RD) P37} 17 24k P23 (A1)
XTAL2[] 18 23[1P2.2(A10)
XTAL1[] 19 221 P2.1(A9)
GND ] 20 21 A P2.0(A8)

Gambar 2.1. Mikrokontroler AT89S58252
Sumber: Data Sheet ATMEL AT89S8252



Keterangan pin :

a.

Pin 40 (VCC)
Merupakan pin catu daya dengan tegangan sebesar +5 V (DC )
Pin 20 (GND)
Merupakan pin GROUND yang nanti terhubung dengan
grounding rangkaian.
Pin32 -39 (Port0)
PORT 0 mempunyai fungsi sebagai port alamat dan data , maka
jika mikrokontroler sedang mengakses alamat, PO akan aktif
sebagai pembawa alamat 8 bit yang bawah ( A0 — A8 ). Ketika
mengakses data (bisa input atau output) port ini sebagai jalur data
(D7-D0).
Pin21-28 (Port2)
Port 2 berfungsi sebagai pembawa alamat 8 bit atas ( A8 — Al15).
Berbeda dengan port 0, port ini tidak bersifat sebagai jalur data
hanya sebagai pembawa alamat. Dengan demikian jelas bahwa
untuk alamat AT89S8252 menyediakan 16 bit sedangkan untuk
jalur data hanya 8 bit.
Pin 10-17 (port 3 )
Port 3 ini mempunyai fungsi yang berlainan dari setiap pin-pinnya,
seperti yang di tunjukkan di bawah ini:

» P3.7: Kaki read yang aktif manakala sedang melakukan

eksekusi yang sifatnya membaca data.



» P3.6: Kaki write yang aktif saat melakukan eksekusi
yang sifatnya menulis data ke suatu alamat.

» P3.5: Merupakan pin yang berhubungan dengan timer
register timer 1 (T1).

» P3.4: Merupakan pin yang berhubungan dengan timer
register 0 (T0).

» P 3.3 : Berhubungan dengan control interupt (INT1).

» P 3.2 : Berhubungan dengan control interupt (INTO).

» P 3.1: Berhubungan dengan port serial (TXD).

» P 3.0: Berhubungan dengan port serial (RXD).

Untuk lebih jelasnya lihat daftar tabel dibawah ini :

Tabel 2.1. Konfigurasi Port 3 Atmel 8958252

T e e e e e N T e e e e e ]

Port Pin Alternate Functions

P3.0 RXD {senal input port)

P31 TXD {senal output port)

P32 INTU iexternal interrupt 0

P23 INTT iexternal interrupt 1}

P34 T0 {timer C external input]

P3.5 T1 {timer 1 external input)

P16 WR (external data memory write strobe]
Pa.7 R iexternal data memory read strobe)

Sumber: Data Sheet ATMEL AT8958252

f. Pin 9 (RST (Reset))
Pin reset ini aktif tinggi (1), jika pin ini aktif tinggi minimal dua

kali siklus mesin bekerja maka akan mereset peralatan.



g. Pin 30 (ALE/PROG (Address Latch Enable/Program))
Pin ALE ini aktif tinggi dengan mengeluarkan pulsa output untuk
melatch (mengunci/menahan) 1 byte alamat rendah selama
mengakses ke alamat memori eksternal. ALE dapat mengendalikan
8 beban TTL dan juga merupakan input program yang aktif rendah
selama pemrograman Flash Eprom. Pada operasi normal, ALE
dikeluarkan pada suatu kecepatan yang konstan yaitu 1/6 dari
frekuensi osilator, dan juga dapat dipergunakan untuk pewaktu atau
timing eksternal atau untuk pemberian clock.

h. Pin 29 (PSEN ( Program Strobe Enable))
Pin ini aktif rendah, yang merupakan pulsa pengaktif untuk
pembacaan ke program memori eksternal.

i. Pin19 (XTAL-!)
Sebagai pin input ke penguat osilator pembalik dan input rangkaian
clock internal untuk operasi system.

j. Pin 18 (XTAL -2)
Pin output dari penguat osilator.

k. Pin 31 (EA/VPP (Externall Access/Program Supplay Voltage))
Pin ini harus di tahan dalam kondisi rendah secara eksternal atau
dihubungkan ke-ground agar AT 8958252 dapat mengakses kode
mesin dari memori eksternal. Jika menggunakan internal program
memori maka pin ini harus diberi logika tinggi (1).

Semua pin pada mikrokontroler AT 8958252 adalah sama dengan

mikrokontroler MCS — 51. Namun pada port 1 mikrokontroler AT 8958252



terdapat beberapa fungsi khusus yang tidak terdapat pada mikrokontoler MCS —
51. Fungsi khusus tersebut dijelaskan pada tabel berikut :

Tabel 2.2. Fungsi khusus pada Port 1 Atmel 8958252

Port PIN Fungsi Khusus

P1.0 T2 (masukan luar untuk timer /
counter 2)

P1.1 T2 EX (timer / counter capture /
reload trigger dan control arah)

P12 -

P13 -

P14 SS (slave port select input)

P15 MOSI (master data ouput, slave dan
input untuk kanal SPI)

P16 MISO (master data input, slave data
output untuk kanal SPI)

P17 SCK (master clock output, slave
clock input untuk kanal SPI)

Sumber: Data Sheet ATMEL AT89S8252

2.1.2. SFR tambahan pada Atmel AT89S8252
Selain memiliki SFR(Special Function Register) seperti halnya pada
MCS-51, mikrokontroler Atmel AT89S8252 memiliki tambahan SFR. Hal ini tak

lain adalah karena adanya fitur tambahan pada mikrokontroler Atmel AT89S8252.
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SFR tambahan ini meliputi: T2CON(Timer 2 Register dangan alamat
0C8H), T2ZMOD(Timer 2 Mode dengan alamaat 0C9H), WMCON(Watchdog and
Memory Control Register dengan alamat 96H), SPCR(SPI Control Register
dengan alamat D5H), SPSR(SP! Status Refister dengan alamat AAH), SPDR(SPI

Data Register dengan alamat 86H).

2.1.3. Data Memory (EEPROM) dan RAM

Berbeda dengan mikrokontroler standart MCS-51, mikrokontroler Atmel
AT89S8252 juga dilengkapi dengan data memori yang berupa EEPROM
(Electrically Erasable Programmable Read Only Memory). EEPROM yang
ditanamkan ini besarnya 2 kilo byte (2K) dan dipakai untuk penyimpanan data.

EEPROM ini diakses dengan mengeset bit EEMEN pada registerWMCON
pada alamat 96H. Alamat EEPROM ini adalah 000H sampai 7FFH. Instruksi
movx digunakan untuk mengakses EEPROM internal ini. Namun jika ingin
mengakses data memori luar (diluar mikrokontroler Atmel AT89S8252) dengan
menggunakan instruksi movx ini maka bit EEMEN harus dibuat”0”.

Bit EEMWE pada register WMCON harus diset ke 1 sebelum sembarang
lokasi pada EEPROM dapat ditulisi. Program pengguna harus mereset bit
EEMWE ke “0” jika proses penulisan ke EEPROM tidak diperlukan lagi. Proses
penulisan pada EEPROM dapat dilihat dengan membaca bt RDY/BSY pada SFR
WMCON. Jika bit ini berlogika rendah maka penulisan EEPROM sedang
berlangsung, jika bit ini berlogika tinggi maka penulisan sudah selesai dan

penulisan lain dapat dimulai lagi. Sedangkan RAM yang ada pada mikrokontroler
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Atmel AT89S8252 adalah berkapasitas 256 byte. Penjelasan mengenai RAM ini

adalah sama dengan RAM yang ada pada mikrokontroler standart MCS-51.

2.1.4, Programable Watchdog Timer (WDT)

Pada mikrokontroler Atmel AT89S8252 juga dilkengkapi oleh watchdog
Timer. Watchdog Timer ini menggunakan detak tersendiri. Untuk mengatur
rentang waktu(perioda) pada WDT ini maka terdapat bit prescaler yang dapat
mengatur rentang waktru yang dibutuhkan.

Bit prascaler ini adalah bit PSO, PS1dan PS2 pada register WMCON.
Perioda waktu pada WDT ini berkisar dari 16 mili detik sampai 2048 mili detik.

Karena bit prescalernya ada 3, maka akan ada 8 buah kemungkinan yaitu:

Tabel 2.3. Pemilihan Perioda Waktu WDT

PS2 PS1 PSO Perioda
0 0 0 16 ms
0 0 1 2ms
0 i 0 64ms
0 1 1 128 ms
1 0 0 256 ms
1 0 1 512ms
1 1 0 1024 ms
1 1 1 2048 ms

Sumber: Data Sheet ATMEL AT8958252

WDT dilumpuhkan oleh Power on Reset (POR) dan selama Power Down.

WDT diaktifkan dengan menseting bit WDTEN pada SFR WMCON (alamat
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96H). Jika perhitungan waktu WDT telah selesai tanpa ada reset atau

dilumpuhkan, maka suatu pulsa reset internal akan dihasilkan untuk mereset CPU.

2.1.5. Timer 2

Pada mikrokontroler Atmel AT89S8252 terdapat tambahan Timer 2. Timer
yang lain adalah timer O dan timer 1. Hal yang perlu diperhatikan adalah
Timer/Counter dapat digunakan sebagai generator baudrate untuk serial port.
Pada standart MS-51 biasanya yang digunakan adalah fimer 1 sebagai penghasil
baudrate. Pada mikrokontroler Atmel AT89S8252 selain menggunakan timer 1
sebagai baudrate (untuk menjaga kompabilitas dengan MCS-51) juga dapat
menggunakan Timer 2 sebagai penghasil baudrate untuk serial port. Timer 2 ini
merupakan Timer/Counter yang berukuran 16 bit yang dapat beroperasi sebagai
timer atau dapat beroperasi sebagai penghitung kejadian dengan detak dari luar.
Untuk mengatur fungsi ini dilakukan dengan mengatur bit C/T2 pada SFR
T2CON. Terlihat bahwa jika bit ini tinggi maka akan terpilih fungsai counter, tapi
jika bit ini rendah maka akan terpilih fungsi Timer 2.

Timer 2 ini memiliki 3 mode operasi yaitu: capture, auto reload (up dan
down counting) dan baud rate generator. Untuk memilih mode ini dilakukan
dengan mengatur bit pada SFR T2CON.

Timer 2 ini terdiri dari 2 buah fimer 8 bit register yaitu TH2 dan TL2
dinaikkan tiap siklus mesin. Karena siklus mesin terdiri dari 1 periode osilasi,
maka count rate menjadi 1/12 dari frekuensi osilator.

Pada fungsi counter, register dinaikkan berdasarkan tanggapan adanya

transisi tinggi ke rendah pada pena yang bersesuaian (dalam hal ini pin T2 atau
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Pi.0). pada fungsi ini, masukan luar akan disampling selama S5P2 dari tiap siklus
mesin. Jika hasil sampling menunjukkan logika tinggi pada selama satu siklus dan
logika rendah pada siklus selanjutnya maka akan terdeteksi transisi tinggi ke
rendah dan akibatnya perhitungan akan dinaikkan. Nilai perhitungan yang baru
akan muncul pada register selama S3P1 dari siklus setelah transisi tinggi ke
rendah terdeteksi.

Tabel 2.4. Mode Operasi Timer 2

RCLK+TCLK CPRL2Z | TRZ | MODE

0 0 1 16 bit auto reioad
0 i 1 16 bit capture

1 X 1 Baud rate generator
X X 0 off

Sumber: Data Sheet ATMEL AT89S8252

2.2, Serial RTC DS1307
Pada system ini RTC difungsikan sebagai referansi waktu (detik, menit,
jam, tanggal, bulan, hari, tahun dan hari). RTC (Real Time Clock) DS 1307
adalah serial RTC produksi MAXIM. Serial RTC DS1307 memiliki beberapa
kelebihan jika dibandingkan dengan jenis RTC lainnya, yaitu :
e Akses datanya secara serial, sehingga menghemat pin-out untuk
perangkat pengaksesnya.
e Dilengkapi pin untuk baterai back-up, sehingga tidak repot menambah
rangkaian untuk baterai back-up.
e Y2K compatible, schingga tidak perlu lagi ada pembenahan

penanggalan.
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¢ Konsumsi daya yang relative kecil, dengan hanya memakai 3V baterai

CR2032 bisa untuk masa pakai 10 tahun

1! ™ 8 Ve
X202 7 REAsQw/ouT
Vewrd3 o dscL
ehoEd 4 SHESDA

DS1307 8-Pin DIP (300-mil)
ximl sl Ve
x2mj2 7 pmsaw/our

Vesr[l|3 6 [ SCL
GND dHl4 5 FISDA
DS1307 8-Pin SOIC (150-mil)

Gambar 2.2. Pin-Out Serial RTC DS1307
Sumber: Data Sheet RTC DS1307

Dari gambar 2.2, terlihat bahwa untuk lalu-lintas data hanya menggunakan 2

pin-out, yaitu SCL (Serial Clock, pin 6) dan SDA (Serial Data, pin 5).

Fungsi masing-masing pin-out pada DS1307 adalah sebagai berikut :

e VCC-GND, kedua pin-out ini untuk supply tegangan.

e Vbat, pin untuk baterai back-up. Baterai back-up digunakan baterai
dengan tegangan 3V.

e SCL (Serial Clock Input), merupakan pin input untuk clock yang
dikirim oleh peripheral master (peripheral yang mengakses DS1307).

e SDA (Serial Data), merupakan pin bidirectional, dapat berfungsi
sebagai input atau output, tergantung proses yang sedang berlangsung.

Saat proses read (baca) pin SDA berfungsi sebagai pin output,
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sebaliknya saat proses write (tulis/isi data) pin SDA berfungsi sebagai
pin output.

e X1,X2, merupakan pin-out untuk kristal. Kristal yang dipakai adalah
standart quartz kristal yang bernilai 32,768KHz.

e SQW (Square Wave Output), adalah pin out yang mengeluarkan sinyal

kotak dengan nilai yang dapat diset. Tetapi fungsi ini bisa dimatikan

kalau memang tidak dibutuhkan.
00H SECONDS
MINUTES
HOURS
DAY
DATE 1
MONTH
: YEAR
07H CONTROL
08H RAM
IFH ox8

Gambar 2.3. Memory Map pada DS1307
Sumber: Data sheet RTC DS1307

Peta pengalamatan pada RTC DS1307 dapat dilihat pada gambar 2.3, dari
gambar tersebut terlihat bahwa untuk lokasi memory 08H sampai dengan lokasi
3FH berupa RAM yang dapat digunakan untuk menyimpan data untuk fungsi-

fungsi tertentu.
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00H | CH 10 SECONDS SECONDS 00-59
¢ 10 MINUTES MINUTES 00-59
1 10 HR 01-12
o 2 e Rl HOURS 025
4 « 4 G [ DAY 1-7
i
] o :
10 DATE DATE big+
1 0 ¢ Mc;:e'm MONTH 01-12
10 YEAR YEAR 00-99
oTH | ouT ¢ o sowe] ¢ o RSY RSO

Gambar 2.4. Map Register Pada DS1307
Sumber: Data Sheet RTC DSI1307
Dari gambar 2.4, dapat dilihat bahwa untuk alamat O0H pada bit ke-7
terdapat bit CH (clock halt) yang bila berlogic 0, maka clock akan berjalan (run)
tetapi bila CH berlogic 1, clock akan berhenti (halt). Kondisi ini perlu
diperhatikan saat inisialisasi RTC DS1307.
Untuk control register yang terletak pada alamat 07H, ada 4 bit yang
berfungsi sebagai bit control, yaitu :
e Bit OUT (bit ke-7), adalah output control untuk level dari SQW
o Bit SQWE (Square Wave Enable, bit ke-4), merupakan bit control
untuk enable/disable SQW. Bila SQWE berlogic 1 maka SQW enable,
kebalikannya bila SWQE berlogic 0 maka SQW disable.
e Bit RS1 dan RS0, merupakan bit control untuk memilih frekuensi dari
sinyal kotak yang dikeluarkan pada pin SQW bila SQW di-enable-kan.

Tabel untuk fungsi dari RS1 dan RS0 dapat dilihat pada table 2.5
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Tabel 2.5. Tabel Fungsi Bit Control RS1 dan RSO

RSI RSO SOW OUTPUT FREQUENCY
0 0 {Hz
0 | 4.096kHz
| 0 8.192kHz
! 1 32.768kHz

Sumber: Data Sheet RTC DS 1307

Pada DS1307 semua data diakses secara serial, begitu pula untuk

pengisian data ke DS1307, dilakukan secara serial.

4
<Siaw Addess> % <Word Addrets (hp <Data{n)> Dats (e 1)> <Data (n-Xp
(s [ 101000 [ o [ A [x000000 ] & [ xooooooo | a Trooooo | 4 [ xooooox | 4 [ p |

§ - STAAT il

- L)
A - ACKNOWA.EDGE DATA TRANSFERRED
& - §10P {X+1 BYTES » ACKNOWLEDGE)
R - READAVRITE OR DIRECTION BIT. ADORESS = 00n

Gambar 2.5. Proses Penulisan DS1307
Sumber: Data Sheet RTC DS1307

Pengisian data pada DS1307, langkah-langkahnya dapat dilihat pada gambar. Dar

gambar ini terlihat bahwa langkah pengisian adalah sebagai berikut :

e Diawali dengan bit start

¢ Diikuti slave address selebar 7 bit, dan nilai dari dari slave address
adalah 1101000b. Dan bit ke-8 dari slave address merupakan bit
penentu proses write atau read, bila proses write nilai bit ini harus 0.
Dan diteruskan oleh bit acknowledgement.

e Diikuti oleh word address, yang merupakan lokasi register/lokasi
memory yang akan ditulis/diisi datanya. Dan diteruskan dengan bit

acknowledgement.
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e Baru diikuti oleh byte data yang akan diisikan dan diteruskan oleh bit
acknowledgment .

e Bila masih ada data yang akan diisikan pada lokasi memory
selanjutnya, bisa langsung diisikan datanya dan diteruskan dengan bit
acknowledgement.

o Tetapi apabila tidak akan mengisikan data pada lokasi memory
selanjutnya setelah bit acknowledgement langsung diberi bit stop,

sebagai tanda proses berakhir.

g
<Data(ny> <0gainsth> <Data (ne2p L3l ineXp

v

El::::frl [ a o000 | & xoooooo [ 4 | xoooooooc [ A Trxooomox [ [ e |

| y |

N

- START
DATA TRANSFERRED
- ACKNOWIEDGE X+ 4 BYTES + A NOTE: LASLOATABYIE IS
P - grop § FOLLOWED BY ANOT DGE( A) SHGRALY

8
A
)
A
RAN - READAWRITE OR GIRECTION BIT ADDRESS s Dih

Gambar 2.6. Pembacaan pada DS1367
Sumber: Data Sheet RTC DS1307

Untuk proses pembacaan data dari DS1307 prosesnya dapat dilihat pada
gambar 2.6. Dari gambar ini terlihat bahwa proses pembacaan adalah mirip
dengan proses penulisan data ke DS1307. Yang membedakan yaitu :

e Pada bit ke-8 pada slave address, bernilai 1 untuk mode
pembacaan data. Sedangkan untuk mode penulisan data
bernilai 0.

e Pada proses pembacaan, apabila sudah pada akhir pembacaan

data, bit acknowledgement tidak perlu diberikan,
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2.3.Keypad

Keypad digunakan sebagai sarana untuk memasukkan data ke komputer
atau mikrokontroler. Untuk rangkaian keypad menggunakan 3x4 yaitu 12 buah
saklar tekan (push button) terdiri dari angka 0 sampai 9 serta tanda # dan * yang
dirangkai dalam bentuk matrik. Gambar rangkaian keypad ditunjukkan pada
gambar berikut

Mikrokontroller < }— 1] 2| 3|

Gambear 2.7. Rangkaian Keypad.
Sumber: Data Sheet LCD MI1632.

2.4. Relay

Relay adalah komponen elektronika yang terdiri dari sebuah lilitan kawat
(kumparan/koil) yang terlilit pada sebuah besi lunak. Jika kumparan dialiri arus
listrik maka inti besi akan menjadi magnet dan menarik pegas sehingga kotak AB

terhubung dan BC terputus.
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B ot

ao—u
]

inti besi tedilit kurparan

Gambar 2.8. Cara Kerja Relay
Sumber: Fourth Edition Electronic Devices And Circuit Theory.
Relay merupakan suatu alat untuk menghubungkan atau memerlukan
kontak antara komponen yang satu dengan yang lain. Dalam memutus atau
menghubungkan kontak digerakkan oleh fluksi yang ditimbulkan dari adanya
medan magnet listrik yang dihasilkan oleh kumparan yang melilit pada besi lunak.
Ada beberapa macam relay, antara lain:

e SPST (Single Pin Single Terminal)

—o 0—

4

Gambar 2.9. Relay SPST

Sumber: Fourth Edition Electronic Devices And Circuit Theory.
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o SPDT (Single Pin Dual Terminal)

A

Gambar 2.10. Relay SPDT
Sumber: Fourth Edition Electronic Devices And Circuit Theory.
e DPST (Dual Pin Single Terminal)

O

Gambear 2.11. Relay DPST
Sumber: Fourth Edition Electronic Devices And Circuit Theory.
e DPDT (Dual Pin Dual Terminal)

)

Gambar 2.12, Relay DPDT

Sumber: Fourth Edition Electronic Devices And Circuit Theory.
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2.5. Optocoupler (4N35)

Optocoupler disebut juga optoisolator merupakan gabungan dari LED
(pada sisi input) dan Photodioda (pada sisi output) dalam satu kemasan. Fungsi
dari optocupler adalah mengisolasi antara satu bagian rangkaian dengan bagian
rangkaian yang lain. Tujuan dari pengisolasian ini adalah untuk mencegah agar
tidak terjadi kerusakan komponen pada suatu bagian sebagai akibat dari
munculnya tegangan tinggi yang tidak diinginkan pada bagian lainnya.

Keuntungan pokok dari optocoupler adalah terjadinya isolasi elektrik
antara satu rangkaian input dan output. Dengan optocoupler, hanya terdapat
kontak input dan output dalam bentuk pancaran sinar. Oleh karena itu,
dimungkinkan untuk mengisolasi resistansi antara dua rangkaian dalam orde
ribuan megaohm. Isolasi yang seperti itu berguna dalam aplikasi tegangan tinggi
dimana beda potensial dua rangkaian sampai dengan ribuan volt. [Malvino,
2003:171]. Dalam tugas akhir ini digunakan optocoupler 4N35 yang dapat

mengisolasi tegangan sampai dengan 7500 Vac (pk) volt pada sisi photodioda.

1 E
30— 4

SN 1 LEDANCIE
2 LEDCA™-COE
3 hC
< EMTTER
$. CCLLECTOR
6. BASE

Gambar 2.13.Konfigurasi Pin 4N35
Sumber: Data Sheet {N35REV2
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2.6. LCD ( Liquid Crystal Display )

LCD (Liquid Crystal Display) adalah komponen display yang tidak
memancar (nonemissive), sehingga tidak menghasilkan sumber cahaya seperti
CRT (Cathode Ray Tube), dan berdaya sangat rendah (lebih rendah dari LED)
yaitu dalam hitungan mikrowatt (LED dalam hitungan miliwatt). LCD menahan
atau membiarkan cahaya yang dipantulkan dari sunber cahaya luar dan cahaya
yang berasal dari belakang atau samping yang melewatinya. LCD dikontrol oleh
ROM/RAM generator karakter dan RAM data display. Semua fungsi display
dikontrol dengan instruksi dan LCD dapat dengan mudah diinterfacekan dengan
MPU (Mikroprosessor Unit).

Karakteristik dari LCD dot-matriks adalah sebagai berikut:

® 16X2 karakter dengan 5X7 dot matriks+kursor

¢ ROM generator karakter dengan 8 tipe karakter (untuk program write)
* 80X8 bit RAM data display

¢ Dapat diinterfacekan dengan 4 atau 8 bit MPU

¢ RAM data dan RAM generator karakter dapat dibaca dari MPU

e +5V single power supply

e Power-on reset

¢ Range temperature operasi 0-60°C

o Beberapa fungsi instruksi:

Display clear, Cursor home, Display ON/OFF, Cursor ON/OFF, Display

charackter blink, Cursor Shift dan Display shift.

LCD disini dapat menampilkan karakter yang ada pada ROM generator

karakter, yang sudah berisi 192 jenis karakter, dengan cara memberikan kode
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karakter untuk tiap-tiap karakter yang diinginkan pada pada bus data dengan

menggunakan sinyal kontrol.

LCD DOTMATRIK

16 x2

VSS VCC VEE RS RW E DO D1 D2 D3 D4 D5 D8 D7 A K

Gambar 2.14. Bentuk fisik dari LCD.
Sumber: Data sheet M1632

2.7.Remote Kontrol

Remote kontrol inframerah menggunakan cahaya inframerah sebagai
media dalam mengirimkan data ke penerima. Data yang dikirimkan berupa pulsa-
pulsa cahaya dengan modulasi frekuensi 40 kHz. Sinyal yang dikirimkan berupa
data-data biner. Untuk membentuk data-data biner tersebut, ada tiga metode yang

digunakan yaitu pengubahan lebar pulsa, lebar jeda, dan gabungan keduanya.

o Pulse — Coded Signals
Dalam mengirimkan kode, lebar jeda tetap yaitu t sedangkan lebar
pulsa adalah 2t. Jika lebar pulsa dan lebar jeda adalah sama yaitu t,
berarti yang dikirim adalah bit 0, jika lebar pulsa adalah 2t dan lebar

jeda adalah t, berarti yang dikirim adalah 1.
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I—-> Pulse<~|

0 0 1 | 1 [
i
Space

Gambar 2.15. Pengiriman Kode dengan Tipe Pulse — Coded Signal.
Sumber: Dave Negro, 1999:5.

Space — Coded Signal

Dalam mengirimkan kode remote control dilakukan dengan cara
mengubah lebar jeda, sedangkan lebar pulsa tetap. Jika lebar jeda dan
lebar pulsa adalah sama yaitu t, berarti yang dikirim adalah 0. jika

lebar jeda 3t, berarti data yang dikirim adalah 1.

I—-> Pulse

] i
e L

Gambar 2.16. Pengiriman kode dengan Tipe Space — Coded Signal.
Sumber: Dave Negro, 1999.
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e Shift — Coded Signal
Tipe ini merupakan gabungan dari tipe pulse dan space, yaitu dalam
mengirimkan kode remote control, dengan cara mengubah lebar pulsa
dan lebar jeda. Jika lebar jeda adalah t dan lebar pulsa adalah 2t, maka
ini diartikan sebagai data 1. Jika lebar adalah 2t dan lebar pulsa adalah

t, maka ini diartikan sebagai data 0 (low).

l—’- Pulse <-|

6] 1 l o
Space

Gambar 2.17. Pengiriman kode dengan Tipe Shift — Coded signal.

Sumber: Dave Negro, 1999.

Sebelum kode dikirim, terlebih dahulu mengirimkan sinyal awal yang
disebut sebagai header. Header adalah sinyal yang dikirimkan sebelum kode
sebenarnya, dan juga merupakan sinyal untuk mengaktifkan penerima. Header
selalu dikirimkan dengan lebar pulsa yang jauh lebih panjang daripada kode.
Setelah header dikirimkan, baru kemudian kode remote kontrol. Kode remote
kontrol dibagi menjadi dua fungsi, yaitu fungsi pertama digunakan sebagai
penunjuk alamat peralatan yang akan diaktifkan, fungsi kedua adalah sebagai

command atau perintah untuk melaksanakan instruksi dari remote kontrol.
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BABIII

PERENCAANAAN DAN PEMBUATAN ALAT

Pada bab ini akan dibahas mengenai peralatan yang direncanakan dan akan

direalisasikan sebagaimana fungsinya. Adapun perencanaan dan pembuatan alat

meliputi perencanaan dan pembuatan perangkat keras serta perencanaan dan

pembuatan perangkat lunak secara garis besarnya.

3.1. Perencanaan Perangkat Keras (Hardware)

3.1.1. Diagram Blok

Blok Diagram Keseluruhan Sistem
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Fungsi dari tiap blok adalah sebagai berikut :

1.

Mikrokontroler AT89S8252 merupakan komponen pengendali utama
kerja keseluruhan sistem yang dibuat. Instruksi yang terdapat di dalam
memori akan dikerjakan oleh mikrokontroler.

LCD (Liguid Crystal Display) berfungsi untuk menampilkan inputan
berupa hari, tanggal, jam, menit, detik, dan saluran tv yang akan
diprogram untuk meng-on atau meng-off kan. Sedangkan pada waktu
stand by, berfungsi menampilkan hari, jam,menit.

Keypad berfungsi sebagai media masukan untuk mengeset data yang
akan digunakan dalam pemberian informasi.

Driver relay berfungsi untuk mengaktifkan remote televisi, setelah
mendapat instruksi dari mikrokontroler.

RTC ( Real Time Clock) berfungsi untuk menghitung waktu sekarang
dengan waktu yang ada di mikrokontroler pada saat sistem bekerja.

Remote berfungsi hanya sebagai mengirim data ke tv.

3.1.2. Prinsip Kerja Alat

Pada prinsipnya kerja alat ini adalah membandingkan pewaktuan pada

mikrokontroler dengan RTC (Real Time Clock) DS1307. Pengisian jadwal dapat

dilakukan dengan memilih menu-menu pada listing program yang ditampilkan

oleh LCD. Tombol # pada keypad digunakan untuk masuk ke menu utama.

Diawali dengan pengisian hari dalam satu minggu, kemudian pengisian agenda

yang dibatasi 6 jadwal untuk satu hari. Jadwal terdiri dari dua pengisian, yaitu

pengisian waktu dan pengisian channel televisi. Pengisian waktu terdiri dari jam,
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dan menit. Setelah kita melakukan semua pengesetan, langkah berikutnya adalah
menjalankan menu run, sehingga data ini akan disimpan pada mikrokontroler
AT89S8252 sebagai pusat pengatur dan pengolah data. Kemudian pada proses ini
mikrokontroler akan membandingkan terus pewaktuan yang telah disimpan
dengan RTC, ketika waktu pada mikrokontroler sama dengan RTC, maka
mikrokontroler akan memberi outputan ke driver relay untuk mengubah chanel
atau meng-on kan atau meng-off kan yang kemudian dikirimkan ke televisi
melalui inframerah sebagai transmiter. Untuk penghapusan semua data yang
sudah diset, dapat dipilih menu hapus. Data untuk satu hari bisa dihapus hanya
dalam sekali proses penghapusan saja. Pada menu rubah jam dan rubah tanggal,
ini dilakukan apabila alat mengalami error atau penggantian baterai pada RTC,

sehingga dibutuhkan lagi pengesetan dari awal terhadap pewaktuan.

3.1.3. Perancangan dan Pembuatan Rangkaian Mikrokontroler AT89S8252
3.1.3.1. Perancangan Penggunaan Port-Port Pada Mikrokontoller
AT89S8252

Pada skripsi ini IC mikrokontroller AT89S8252 digunakan sebagai pusat
pengendali kerja dari alat yang dibuat karena pada IC inilah akan disimpan
program-program (soffware) perintah serta alamat yang akan dituju program.
Untuk melaksanakan fungsi tersebut diatas maka perlu dirancang port-port I/O
serta sinyal-sinyal yang akan digunakan dengan seksama.

Gambar 3.2 menunjukkan rancangan port-port I/O serta sinyal-sinyal pada

IC mikrokontroller AT89S8252 yang dimanfaatkan pada skripsi ini.
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Gambar 3.2. Pemakaian Port-Port Mikrokontroller AT89S8252.

e Port0

Port 0 merupakan port dua fungsi yang berada pada pin 32-39 dari IC
AT89S8252. Dalam perancangan, P0.0-P0.7 digunakan sebagai port keluaran ke
relay 1-8.

e Portl

Port 1 disediakan sebagai port output untuk menampilkan data ke LCD dan
menempati pin 1-8, dalam perancangan port ini yang digunakan P1.0-P1.7.

e Port2

Port 2 yang berada pada pin 21-28 merupakan port dua fungsi yaitu sebagai 1/O
serbaguna, atau sebagai bus alamat byte tinggi untuk rancangan yang melibatkan
memori eksternal. Karena dalam perancangan tidak digunakan memory eksternal

maka port ini digunakan untuk keypad yakni P2.0-P2.7.
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e Port3

Port 3 dalam perancangan ini P3.2, P3.6, P3.7 dengan pin 12, pin 16, dan pinl7
digunakan sebagai inputan dari RTC (Real Time Clock), sedangkan P3.0-P3.1
dengan pin 10-11 digunakan relay channel 9 dan relay power.

e PSEN (Program Strore Enable)

PSEN adalah suatu sinyal keluaran yang terdapat pada pin 29. Fungsinya adalah
sebagai sinyal kontrol untuk memungkinkan mikrokontroller membaca program
(code) dari memori eksternal. Jika eksekusi program dari ROM internal
(8051/8052) atau dari flash memori AT89S8252 , maka PSEN berada pada
kondisi tidak aktif (high).

o ALE (Address Latch Enable)

Sinyal output ALE yang berada pada pin 30 fungsinya untuk demultipleks bus
alamat dan bus data. Sinyal ALE membangkitkan pulsa sebesar 1/6 frekwensi
oscilator dan dapat dipakai sebagai clock yang dipergunakan secara umum.

o EA (External Access)

Masukan sinyal E4 terdapat pada pin 31 yang dapat diberikan logika rendah (pin
terhubung ground) atau logika tinggi (pin terhubung Vcc). Jika EA4 diberikan
logika tinggi, maka mikrokontroller akan mengakses program dari ROM internal
(EPROM/flash memory). Jika E4 diberikan logika rendah, maka mikrokontroller
akan mengakses program dari memori eksternal. Pada skripsi ini EA
dihubungkan ke Vcc

o RST (Reset)

Input reset pada pin 9 adalah reset master untuk AT89S8252.



e Oscilator

Oscilator yang disediakan pada chip dikemudikan dengan XTAL yang
dihubungkan pada pin 18 dan pin 19. Besar nilai XTAL yang digunakan sebesar
11,0592 MHz untuk keluarga MCS-51, dan diperlukan dua buah kapasitor
penstabil sebesar 30pF.

e Vce

AT89S8252 dioperasikan dengan tegangan supply +5V. Pin Vcc berada pada pin
nomor 40 yang dipararel dengan EA/VPP pada pin 31, sedangkan Vss (ground)

pada AT89S8252 berada pada pin 20.

3.1.4. LCD (Liquid Crystal Display)

Sebagai penampil (display) hari, jam, menit, tanggal, bulan dan tahun
pada keadaan standby, serta pesan untuk memasukkan nomor channel dan
penyetingan waktu pada alat ini digunakan LCD jenis TM162 yang membutuhkan
arus maksimal 3 mA dan tegangan 5V. LCD jenis TM162 dapat menampilkan 16
karakter dalam 2 baris dihubungkan dengan data bus mikrokontroler..

Dengan bantuan perangkat lunak yang dibuat, dapat ditampilkan karakter
yang bisa dilihat pada layar tampilan, yaitu dengan dengan mengendalikan pada
pena E, R/W dan RS. Untuk lebih jelasnya perancangan LCD dan pin-pin yang

terhubung pada mikrokontroler dapat dilihat pada gambar 3.3.
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Gambear 3.3. Rangkaian LCD M1632.

Dalam perencanaan alat ini menggunakan mode 4 bit untuk menghemat
port pada mikrokontoler AT89S8252, penggunaan pin-pin pada LCD yang
terhubung dengan AT89S8252 dapat dilihat dari gambar diatas, bahwa pada pin 4
(FS) akan terhubung dengan P1.5, pin 5 (R/W) terhubung dengan P1.4, pin 6 (E)
terhubung dengan P1.6, pin 11 (DB4) terhubung dengan P1.0, pin 12 (DB5)
terhubung pada P1.1, pin 13 (DB6) terhubung dengan P1.2, dan pin terakhir yang
terhubung dengan AT89S8252 pin 14 (DB7) terhubung dengan P1.4. Sedangkan
antara VEE dan VSS dihubungkan resistor dengan nilai 470 ohm kemudian

digroundkan. BL+ terhubung dengan Vcc dan BL- terhubung dengan ground.

3.1.5. Keypad

Pada prinsipnya keypad adalah switch yang dipasang secara matrik, yang
dipakai dalam hal ini adalah matrik 3 x 4, keypad ini berfungsi untuk
memasukkan angka-angka yang nantinya digunakan untuk pengisian waktu
disesuaikan pada menu yang ditampilkan pada LCD. Proses penjadwalan

perencanaan waktu yang diinginkan dapat dimasukkan sesuai dengan penekanan
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pada keypad ini. Penekanan keypad ini akan dideteksi dan akan mengeluarkan
data yang diterjemahkan dalam bentuk biner. Data biner ini akan langsung masuk
ke mikrokontroller AT89S8252. Dalam perencanaan ini memakai port 2 sebagai

inputan ke mikrokontroler.

Vs
/718
/

Gambear 3.4. Rangkaian Keypad.

3.1.6. Driver Relay

Rangkaian driver berfungsi untuk mengaktifkan remote yang nantinya
diteruskan ke televisi. Pada perancangan ini terdiri dari sebuah optocoupler 4N35.
Pemasangan optocoupler berfungsi sebagai penahan bouncing yang muncul akibat
kelebihan arus yang ditimbulkan oleh beban, sehingga dapat menyebabkan
mikrokontroler menjadi rusak baik secara fisik maupun non fisik (program di
dalam mikrokontroler itu sendiri). Walaupun sebenarnya bouncing itu sendiri
telah diantisipasi dengan memasang sebuah diode yang terpasang paralel dengan
relay-nya sebelum masuk ke beban. Relay yang digunakan adalah relay dengan
tegangan 5 volt dan hambatan 100 £, maka arus yang mengalir dapat dihitung

dengan rumus:
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Vrelay
Rrelay

Svolt
Irelay =
Y = 1000

Irelay =

=0.054

Transistor yang dapat digunakan untuk arus tersebut adalah tipe C9012 karena
memiliki Ic maksimum 1.5 A(data sheet). Oleh karena relay ini terhubung pada
bagian kolektor dari transistor ,maka dapat dianggap:

Ic =1Irelay = 0.05 A.
Jika transistor ini memiliki g = 150.

Ic=0.05 A.
Maka :

_Ie

B

Ib= 005 =0.33m4.
150

Ib

Sehingga ,

_Vec—Vbe
==
b = Svolt - 0.7
0.33mA

Rb

=13030 Q. = 13 kQ.
Karena harga resistor 13030 Q tidak ada dipasaran, maka digunakan nilai resistor
sebesar 12 kQ.
Untuk LED pada optocoupler besarnya Vied=3volt dan lled=60mA( berdasarkan
data sheet ),.

Sehingga digunakan resistor yang besarnya adalah:
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Rl = Vee = Vi

I LED

- SVolt =3Volt
60mA

R1= 333Q =330 Q.

Karena di pasaran tidak ada nilai 333 Q, sehingga dipilih R1 sebesar 330 Q.

e
QoL
&} .

i, I kvl 3ee & CHL

GHD

Il kevpad seaue & CHL

Gambar 3.5. Rangkaian Driver Relay.

3.1.7. Rangkaian RTC DS1307

Dalam sistem yang dirancang ini RTC difungsikan sebagai pewaktu, yaitu
peripheral yang menyediakan data detik, menit, jam, hari, tanggal, bulan dan
tahun biasa ataupun kabisat. Data waktu ini (RTC) nantinya akan diolah oleh
mikrokontroler dan ditampilkan pada LCD serta akan dijadikan sebagai inputan
data untuk mengatur setting waktu yang dibutuhkan saat proses pembuatan jadwal

televisi.
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RTC yang dipilih adalah serial RTC produksi MAXIM yaitu DS1307, pemilihan
serial RTC dari MAXIM karena beberapa hal dibawah ini antara lain:
e Harga yang relative lebih murah jika dibandingkan dengan RTC
lainnya.
e Karena akses data dilakukan secara serial, maka hanya butuh 2 pin
saja, ini akan menghemat port pada mikrokontroller.
e  Y2K kompatibel, jadi tidak perlu lagi ada perbaikan penanggalan
untuk penggunaan ditahun 2000 ke atas.
e  Sudah tersedia pin untuk baterai back-up, sehingga tidak perlu lagi
dibuatkan lagi rangkaian untuk baterai back-up, apabila kehilangan
supply tegangan .

e  Komponen pendukungnya mudah diperoleh dipasaran.

Wy

FEVE MY S
SEAOd

Gambar 3.6. Rangkaian Serial RTC DS1307

Dari gambar 3.6 dapat dilihat bahwa pin SDA dan SCL terhubung dengan
mikrokontroler tepatnya pada P3.6 dan 3.7. Pin SQW/OUT juga terhubung pada

pin 3.2 (INTO) pada mikrokontoler AT89S8252, dengan maksud agar pulsa yang
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dikeluarkan dari pin SQW/OUT akan dijadikan interrupt bagi mikrokontroler.
Seperti kita ketahui bahwa SQW/OUT dapat mengeluarkan pulsa yang dapat diset
nilainya. Fungsi dari pulsa ini adalah sebagai interrupt bagi mikrokontroler untuk
membaca nilai waktu dari RTC (Real Time Clock).

Baterai back-up yang digunakan adalah baterai back-up 3V CR2032, yang
dapat bertahan untuk masa operasi 10 tahun, kondisi ini amat hemat biaya. Kristal
yang digunakan adalah standart quartz kristal dengan dinilai 32,768KHz. Pin SDA
dan SCL dari RTC serial DS1307 dihubungkan dengan port 2.7 dan port 2.6 pada

mikrokontroller.

3.2. Perancangan Perangkat Lunak ( Software )

Untuk pemakaian mikrokontroler didalam suatu sistem, perlu
direncanakan perangkat lunak mikrokontroler yang dapat mengatur system
tersebut. Perangkat lunak disini adalah perintah-perintah (program) didalam
memori yang harus dilaksanakan oleh mikrokontroller.

Didalam suatu mikrokontroler memori merupakan fasilitas utama karena
disinilah disimpan perintah-perintah yang harus dikerjakan. Memori disini dapat
dibedakan menurut fungsinya menjadi memori program dan memori data.

Perencanaan perangkat lunak ( software ) didasarkan perencanaan

perangkat keras yang telah dibuat sebelumnya.
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3.2.1. Flow Chart

Cara Kketja dati perangkat lunak (software) secara umum sebagai berikut:

{ START )

Menu Utama:

1, Set Jadwal,

2. Rubah Jam.

3. Rubah Tanggal.
4. Hapus.

T T
=1 >\=2 °

Y <
Y -
Masukkan A
Harl 1-7 Masukkan Jam,
Y Menit dan Detik
! Y
Masukkan A
Jadwal 1-8 Pilihan
1. Ya.
Y 2. Tidak.
\ 3. Edit.
Y
Masukkan Jam,
Menit dan Channe!
T T
Y
Pitlhan Y
1. Ya.
2. Tidak.
Simpan di RTC °
Y
I : ‘
Y
Simpan
Y
Proses
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Y Y
y
Masukkan
Masukkan Harl, Hari 1-7
Tanggal, Bulan
dan Tahun.
Y =
Y
Y
Pifthan
1. Ya.
2. Tidak.
3. Edit.

Simpan di RTC

Gambar 3.7. Flowchart Keseluruhan Sistem.
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BAB 1V

PENGUJIAN ALAT

4.1. Umum

Pengujian alat ini dilakukan untuk mengetahui kinerja dari keseluruhan
sistem rangkaian. Jadi pada tahap ini akan diketahui nilai-nilai serta parameter-
parameter dari setiap bagian yang menyusun sistem secara keseluruhan. Secara
umum, pengujian ini bertujuan untuk mengetahui apakah piranti yang telah
direalisasikan dapat bekerja sesuai dengan spesifikasi perencanaan yang telah
ditetapkan. Pengujian yang dilakukan antara lain rangkaian Sistem
Mikrokontroler, rangkaian RTC DS1307, rangkaian Keypad, rangkaian LCD, dan

rangkaian Driver Relay.

4.2. Pengujian Perangkat Keras
4.2.1. Pengujian Sistem Mikrokontroller
1. Tujuan.
Untuk mengetahui kondisi awal dari mikrokontroller apakah sudah sesuai
dengan yang direncanakan.
2. Peralatan Yang Dibutuhkan.
e Komputer.
o Sistem mikrokontroller.
3. Prosedur Pengujian.

e Membuat program yang digunakan dalam pengujian mikrokontroller.
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e Program yang digunakan dalam pengujian mikrokontroller ini merupakan
program sederhana dengan memasukkan bilangan 0FH dan FOH ke port 2.
e Port2 AT89S8252. Program yang dibuat adalah sebagai berikut :
ORG OH
MULAI: MOV P2,#0FH ;kondisi satu
CALL DELAY
MOV P2.# FOH :kondisi dua
CALL DELAY
JMP MULAI
DELAY:MOV RO,#0
DELAY1: MOV  R5,#50H
DINZ R5.$
DINZ RO,DELAY]1
END

e Membuat rangkaian seperti Gambar 4.1:

SISTEM
MIKROKONTROLLER

s P oo SR

e
» =

DISPLAY LED

KOMPUTER
Gambar 4.1. Diagram Blok Pengujian Mikrokontroller

e Memasang catu rangkaian sebesar 5V.
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e Mendownload program diatas.
e Mengamati keluaran pada LED display.
¢ Hasil pengujian.
Hasil pengujian mikrokontroller adalah sebagai berikut :
Tabel 4.1

Hasil Pengujian Sistem Mikrokontroller

KELUARAN PADA LED DISPLAY

KONDISI | Bit0 | Bit1 | Bit2 | Bit3 | Bit4 | BitS | Bit6 | Bit7

Satu 0 0 0 0 1 1 1 1

Dua 1 1 1 1 0 0 0 0

Apabila sistem mikrokontroler dapat bekerja dengan baik maka hasil
keluaran tampilan LED akan sesuai dengan data masukan yang diberikan lewat
program. Dalam tabel tersebut, nilai 1 menunjukkan bahwa LED dalam keadaan
menyala, sedangkan nilai 0 menunjukkan LED dalam keadaan mati.

Pada saat port 2 diberi bilangan OFH, LED pada P2.0 sampai dengan P2.3
padam, dan LED pada P2.4 sampai P2.7 nyala. Ketika port 1 diberi bilangan
FOH, P2.0 sampai P2.3 nyala dan P2.4 sampai P2.7 padam. Kemudian program

terus mengulang sehingga LED akan menyala dan padam secara bergantian.



4.2.2. Pengujian RTC DS1307

1. Tujuan.

Tujuan dari pengujian Serial RTC DS1307 dan EEPROM AT8958252

adalah untuk mengetahui apakah Serial RTC DS1307 dapat berfungsi dengan baik

dan data dapat tetap tersimpan meskipun tegangan pada rangkaian terputus (mati),

sehinga sistem rangkaian dapat bekerja seperti yang telah kita rencanakan, yaitu :

Dapat melakukan perhitungan waktu meskipun supply tegangan
telah diputuskan.
Benar-benar Y2K kompatibel, artinya bahwa perhitungan

penanggalan telah sesuai untuk penggunaan diatas tahun 2000.

2. Peralatan yang digunakan.

Rangkaian pengujian Serial RTC DS1307 dapat dilihat pada gambar 4.2.

Dari gambar tersebut dapat dilihat bahwa komponen yang digunakan dalam

pengujian adalah :

Mikrokontroler AT89S8252, sebagai pengendali dari seluruh
rangakaian penguji Serial RTC DS1307.

Serial RTC DS1307.

Baterai litium CR2032 sebagai baterai back-up untuk Serial RTC
DS1307.

X’Tal standart quartz 32,768KHz sebagai osilator referensi bagi
Serial RTC DS1307.

LCD 16x2 sebagai media penampil waktu.

Beberapa komponen pasif pendukung.
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3. Prosedur Pengujian.
Langkah-langkah pengujian rangkaian Serial RTC DS1307 adalah sebagai
berikut:

e Membuat rangkaian seperti terlihat pada gambar 4.2.

Catu Daya —»  Mikrokontroler [ LCD

l

RTC
DS1307

Gambar 4.2 Diagram Blok Pengujian RTC.
e Mengadakan pengamatan pada tampilan LCD (yang menampilkan
hari, tanggal, bulan, tahun, jam dan menit).

¢ Membuat program untuk pengujian RTC seperti berikut ini:

Subroutine RTC_ShowTime:
rtc_sacajaml:

Mov DPTR.#rtc_bufjam

Call RAM_Read

Mov 06h,A

Anl A#OFOh

Add A#30h

Call LCD_Tulis_Data

Mov A,06h

Anl A#OFh

Call LCD_Tulis_Data

Mov A#:

Call LCD_Tulis Data
ric_sacamntl:

Mov DPTR#rtc_bufmin

Call RAM_Read

Mov 06h,A

Anl A#OFOh
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Add A#30h
Call LCD_Tulis Data
Mov A,06h
Anl A#0Fh
Call lcd_tulis_data
Mov A#"
Call LCD_Tulis_Data
rtc_sacadetl:
Mov DPTR #rtc_bufdet
Call RAM_Read
Mov 06h,A
Anl  A#0FOh
Add A#30h
Call LCD_Tulis_Data
Mov A,06h
Anl A #0Fh
Call LCD_Tulis Data
Ret
EndSub

4. Dari hasil pengujian dapat dianalisa sebagai berikut:
e Bahwa RTC mampu bekerja meskipun power supply telah dimatikan
(RTC bekerja dengan menggunakan baterai back-up).
e Bahwa Serial RTC DS1307 benar-benar kompatibel untuk
penggunaan diatas tahun 2000, ini terlihat bahwa mampu mendeteksi

adanya tahun kabisat

Gambar 4.3. Tampilan Hasil Uji RTC.

Dengan dua analisa tersebut, dapat kita simpulkan bahwa Serial RTC

DS1307 bisa berfungsi dengan baik sesuai dengan rancangan yang telah kita

rencanakan sebelumnya.
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4.2.3. Pengujian Keypad.
1. Tujuan.
Untuk mengetahui keluaran dari unit papan tombol saat tombol ditekan

apakah sesuai dengan tampilan yang ada di LCD.
2. Peralatan yang dibutuhkan.

e Catu daya SV DC.

o Rangkaian Keypad.

e MCU.

¢ Rangkaian LCD
3. Prosedur pengujian :

Alat-alat dirangkai seperti ditunjukkan pada gambar diagram blok dibawah

KEYPAD

l

MIKROKONTROLLER

Gambar 4.4. Diagram Blok Pengujian Keypad.

4. Hasil Pengujian.

Dari hasil pengujian dapat diketahui bahwa rangkaian Keypad dapat berfungsi

dengan baik hal ini dapat diketahui dari tombol yang ditekan sesuai dengan
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tampilan yang ada di LCD, berikut ini tabel perbandingan tombol yang ditekan

dengan tampilan di LCD :

Tabel 4.2. Hasil Pengujian Rangkaian Keypad

SWITCH _ Tampilan LCD
1 1
2 2
3 3
2 2
5 5
6 6
7 7
8 8
9 9
0 0
# #

4.2.4. Pengujian LCD

1. Tujuan.

Mengetahui apakah rangkaian LCD dapat menampilkan data karakter yang

sesuai dengan data yang dikirimkan.

2. Peralatan Yang Dibutuhkan.

LCD ( Liquid Crystal Display ).
Keypad.

Sistem Mikrokontroler AT8958252.
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e Catu Daya 5V.
3. Prosedur Pengujian.

e Merangkai peralatan seperti dalam Gambar 4.5.

Keypad

l

Catu Daya —> Sistem Mikrokontroler | LCDMI1632

Gambar 4.5. Diagram Blok Pengujian LCD.

e Membuat perangkat lunak pengujian rangkaian LCD. Program ini berisi
inisialisasi Mikrokontroller, dan LCD.

e Mengaktifkan catu daya

e Mengoperasikan program, hasil keluaran akan ditunjukkan pada layar

penampil kristal cair.

4. Hasil Pengujian.
Dari hasil pengujian didapatkan bahwa rangkaian LCD dapat
menampilkan karakter-karakter, sesuai dengan data yang dikirimkan. Tampilan

terdiri atas 2 baris yang masing-masing mempunyai 11 karakter.
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Gambar 4.6. Hasil Pengujian LCD.

4.2.5. Pengujian Driver Relay
1. Tujuan.
Mengetahui apakah rangkaian driver relay dapat bekerja dengan baik.

2. Peralatan yang dibutuhkan:

e Power supply 5V.

e Rangkaian Driver Relay.
3. Prosedur pengujian.

e Alat-alat dirangkai seperti ditunjukkan pada gambar 4.7.

e Memberi tegangan 5V pada rangkaian driver.

Catu Daya Mikrokontroler Driver Relay

Gambar 4.7. Rangkaian Pengujian Driver Relay.
4. Hasil Pengujian.

Hasil pengujian rangkaian driver relay adalah sebagai berikut :

Tabel 4.3. Hasil Pengujian Rangkaian Relay.

Arus Yang Hasil Pengukuran | Hasil Perhitungan
Diukur (mA) (mA)
Ie 49 50
Ib 0.30 0.33
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Eror = | perhitungan — pengukuran|

x 100%
perhitungan
50-4
Erorr Ib = I 9| x 100%
Erorr Ib = 2%.
_ |0.33 - 0.30|

Erorr Ic = *————x100%
0.33

Erorr Ic = 9 %.

4.3. Pengujian Perangkat Keras Secara Keseluruhan
1. Tujuan.

Tujuan dari pengujian perangkat keras secara keseluruhan ini adalah untuk
mengetahui kinerja perangkat keras secara keseluruhan apabila dijalankan sesuai
perintah yang kita jalankan.

2. Peralatan Yang Dibutuhkan.
e (Catu daya 5V.
3. Prosedur Pengujian.
¢ Merangkai semua perangkat keras menjadi satu sesuai dengan blok
diagram.
e Mengaktifkan catu daya.
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Gambar 4.8. Tampilan Awal LCD.

e Menekan tombol # pada keypad untuk masuk ke menu utama.

Gambar 4.9. Tampilan Menu Utama Pada LCD.

o Pilih menu, selanjutnya pilih hari, dan jadwal ke berapa yang akan diisi, ini
dibatasi maksimal 6 dalam sehari. Dan untuk channel yang bisa diprogram
hanya 9 channel. Kemudian memasukkan jam, menit, dan nomor channel yang

akan diprogram seperti tampak pada gambar 4.10.
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Gambar 4.10. Tampilan LCD Saat Proses Pemprograman.
Proses membandingkan data yang tersimpan pada Mikrokontroler dengan

RTC.

Gambar 4.11.Proses Membandingkan Data Dan Tampilan Standby.
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412, Gambar Alal Keseluruhan.
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BABV

PENUTUP

5.1. Kesimpulan
Dari perencanaan, pembuatan, dan pengujian yang telah dilakukan dapat
ditarik kesimpulan sebagai berikut:
1. Penggunaan mikrokontroler pada alat ini sangat membantu dalam
system pengendalian alat.
2. Driver relay dalam alat ini dapat mengaktifkan tombol remote, dan
dapat berjalan dengan baik,
3. Pada pengujian rangkaian driver relay terdapat adanya error, yaitu
untuk Jc = 9% dan /b = 2%.
4. RTC mampu menyediakan data pewaktu dengan benar.
5. Data yang sudah disimpan pada EEPROM tidak berubah walaupun
catu daya mati.
6. Pada pengujian Liquid Crystal Display, dapat menampilkan informasi

dengan baik sesuai dengan program.

5.2. Saran

Untuk pengembangan lebih lanjut, alat ini dapat ditambahkan dengan fitur

— fitur lainnya agar lebih kompleks, antara lain: alarm, kalkulator dll.
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P2.4

Ssurya tv.txt

P2.5
P2.6
p2.7

p2.0
P2.1
P2.2
p2.3

P2

15h
16h
17h

Pl
Pl1.4

“hiesw

DR E RN ENY

P1.5

P1.6

/RTC

kiri (3,

i1,4,7,re
2,5,8,8)
3,3,9,

;LCD rs pin connected to P6
;LCD r/w pin connected to PAS
;LCD e pin connected to PA4

;alamat detik rec

koloml 8it
kotlofi Bit
koiom3 Bit
kotom4 Bit
barisl Bit
baris2 g8it
‘baris3 Bit
baris4 - Bit
keyport pata
keydata Data
FlagKkey Data
Flagkey_matrix Data
Data_tCD EqQu
lcdrs Bit
lcdrw Bit
1cde Bit
4 MODULE
detrtc Equ 0000h
mntrtc  Equ 0001h
%amrtc EqU 0002h
arirtc Equ 0003h
tglrtc Equ 0004h
blnrtc Equ 0005h
thnrt¢c  Equ 0006h
slave_AddrRTC  Data
DatarTC pata
SDA Bit
SCL Bt
WMCON bata
' MODULE
EE_Seninl Equ
EE_Senin2 Equ
EE_Senin3 Equ
EE_Senin4 Equ
EE_Senind Equ
EE_Seninb Equ
EE_Senin7 Equ
EE_Senin8 Equ
EE_Senin9 Equ
EE_Selasal Equ
EE_Selasa2 Equ
EE_Selasa3l Egu
EE_Selasa4 Equ
EE_Selasas Equ
EE_Selasab ‘Equ
£E_Selasa7 Equ
EE_Selasa8 Fqu
EE_Selasa9 Equ
EE_Rabul Equ
EE_Rabu?2 Equ
EE_Rabu3 Equ
EE_Rabu4 EqQu
EE_Rabu5 Equ
EE_Rabub EquU
EE_Rabu7 Equ
EE_Rabu8 Equ

20h

20h

P3.7 D pin S

P3.6 ; pin 6

g96h -

RTC

0000h ; jam,menit,channel
EE_Seninl+4

EE_Senin2+4
EE_Senin3+4
EE_Senind+4
EE_Senin5+4
EE_Senin6+4
EE_Senin/+4
EE_Senin8+4

0040h

0080h
EE_Rabul+4
EE_Rabu2+4
EE_Rabu3+4
EE_rabud+4
EE_Rabu5+4
EE_Rabub+4
EE_Rabu7+4

; jam,menit,channel
EE_Selasal+4
EE_SelasaZ+4
EE_Selasa3+4
EE_Selasasd+4
EE_Selasas5+4
EE_Selasat+d
EE_Selasa’+4
EE_Selasa8+4a

; Jjam,menit, channel
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Surya tv.txt

Tmpl Data
Tmp2 Data 4Bh-
Tmp3 Data 4Ch
Tmp4 Data 40h
TmpIam Data 4Eh
TmpMenit Data 4Fh
TmpDetik Data SOh
tmpHari Data 51h
tmpJadwal pata 52h
Booting:

Mov sP,#80h

MoV WMCON, #11101010b

MoV keyport, #0FFh

cir EA

Call LCco_Inisialisasi

Cail LCo_Blink_off
call LCD_Clear
call Ted_Vine_1

Mov DPTR, #Txt_info_new
call LCD_String
calt LCD_Line_2
Mov DPTR, #Txt_Info_hewl

Call LCD_String
call Delay_rix_1s

call LCD_Clear
call Jed_line_1

Mov DPTR,#Txt_info_new2
call LCD_String
call LCD_Line_2
MoV DPTR, #Txt_info_new3

call LCD_String
call pelay_fix_1s

call LCD_Clear

caln 1cd_line_l

Mov DPTR, #Txt_info_newb
Call LCD_String

call pelay_Fix_1s

Call LCD_Clear
call led_line_1

Mov OPTR,#Txt_info_newd
call LCD_String
Call LCD_Line_2
Mov DPTR, #Txt_Info_new5

Call LCD_String
call pelay_rFix_1s

>
; Menu Utama

3
menu_Awal :
Menu_utama:

5 Menu Jadwal waktu

&enu_Jadwai_waktu:
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Surya tv.txt
call Lcp_Blink _Off
call LCD_Clear
call lcd_line_1
Mov DPTR, #Txt_Info
call LCD_String
Cali LCD_Line_2
Mov DPTR, #Txt_Infol
cali LCD_String
call pelay_Fix_1s

call LCD_Clear
call lcd_Nline_1

Get_Menu_RTC:

Clr kolom3

Jb P2.3,Cekjadwalx

3mp lanjut
Cekjadwalx:

Jmp Cekjadwal

Lanjut:
catl LCo_s8link_off
call Lco_clear
call Jed_ line 1
MoV DPTR, #TXT_RTC1
call LCD_String
call LCD_Line_2
Mov DPTR,#TXt_RTC3
call LCD_String
call Delay_fix_1s
;call Delay_Fix_1s

call LCo_Clear
call Tecd_ line_1
MoV DPTR, #IXT_RTC4

call LCD_String
call LCD_Line_2
Mov DPTR, #TXt_RTCS
call LCD_String
call Delay_Fix_1s
;call Delay_Fix_1s

call LCD_Clear
call Ted_Tine_1
Mov DPTR, #Txt_Pilih
Call LCD_String
call LCD_Line_2
Mov DPTR,#Txt_Pilihl
call LCD_String
;Call belay_Fix_1s
; call belay_Fix_1s

Mov Flagkey,#1
cail Keypad_Xeyln

Cine A,#'1' ,Get_Menu_RTC2
call Delay_Fix_100ms

Jmp Menu_RTC_SetJadwal
Get_Menu_RTC2:

Get_Menu_RTC3:

Cine A#'2" ,Get_Menu_RTC4
call Delay_Fix_100ms
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dmp
Get_Menu_RTC4:

Cine

Call

Imp
Get_Menu_RTC5:

Cjne

catl

Imp
Get_Menhu_RTCH:
Get_Menu_RTC7:

Cjne

mp
Get_Menu_RTCxX:

jmp

- - - - = o = g e = = . 0 S G = Ae Gm e G G A G wm

Cekladwa]

call
Call
call
call
call
call
Mov

call

MoV
Cjne

Nextladwall:
MoV
sementara
call
Cine
Mov
Jmp
NextJadwa?Z
Cjne
Mov
mp
NextJadwal3:
Cjne
Mov
Jmp
Nextladwal4d:
Cjne
Mov
Jmp
Nextladwals:
Cijne
Mov
Imp
Next)adwa16
Cjne
Mov

Imp
Nextladwal7:

MoV

mp

CekHar11
MoV

Ceknari2:
Mov

Surya tv.txt

Menu_RTC_uUbah3lam

A, #'3',Get_Menu_RTCS

pelay_Fix_100ms

Menu_RTC_ubahTanggal

A#'4'  Get_Menu_RTCH

Delay_Fix_100ms

Menu_RTC_HapusJadwal

A,#0",Get_Menu_RTCXX

Menu_utama

Get_Menu_RTC

RTC_GetTime
RTC_GetDate
LCD_Line_1
RTC_ShowDate
LtCo_tine_2
RTC_ShowTime
A’#i ’
LCD_Tulis_Data

A, TmpDetik

A, #0,Get_Menu_RTCXX

DPTR, #rtc_bufhar

EEPROM_Read

A, #1,Nextladwal2
DPTR #EE_Minggul
cekHar11

A,#2 ,Nextdadwal3
DPTR,#EE_Seninl
CekHaril

A,#3,NextJadwal4
DPTR #EE selasal
CekHar11

A, #4 Nextladwal5s
DPTR,#EE_Rabul
CekHaril

A, #5, NextJadwalé
DPTR #EE_Kamisl
CekHar11

A, #6,NextJadwal?
DPTR,#EE_Jumarl
CekHaril

DPTR, #EE_Sabtul
CekHaril

70h,#0
A,70h
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call Get_DPTR
caltl EEPROM_Read
Cine A, #0FFh,CekHari3
Call EEPROM_Read .
Cjne A, TmpJam,CekHari3
call EEPROM_Read
Cjine A, TmpMenit, CekHari3
call EEPROM_Read

Cait ProsesRelay

Jmp GeT_Menu_RTC
CekHari3:

Inc 70h

MoV A,70h

Cjine A, #7,CekHari?

Jmp Get_Menu_RTC

Subroutine Prosesrelay:
Call LCo_Clear

call LCDO_Line_1
Mov DPTR, #Txt_Foundl
call LCo_String
MOV A,Norelay

Cjne A,#1,Cekrelay?
call LCD_Line 2

Mov DPTR,#txt_Chanel_1
call LCD_String

Clr Relay?
mp ReTayExit
Cekrelay2:
Cine A, #2,Cekrelay3
call LCD_tine 2
Mov DPTR, #txt_Chanel_2
call LCD_String

Clr rRelay3
np RelayExit
CekRelay3:
Cine A,#3,Cekrelay4
call LCD_Line_2
Moy DPTR, #txt_Chanel_3
call LCD_String

Cir Relayd
Imp RelayExit
CekRelay4:
Cjne A, #4,Cekrelay5
Call LCD_Line_2
Mov DPTR, #txt_Chanel_4
call LCO_String

cir rRelayS
Imp RelayExit
CekrelayS:
Cjne A,#5,CekrRelay6
caln LCD_Line_ 2
Mov DPTR,#txt_Chanel_5
call LCD_String

Clr Relay6

mp RelayExit
Cekrelay®6:

Cine A,#6,CekRelay?

call LCD_Line_2

Mov DPTR,#txt_Chanel_6
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call LCD_String

Clr Relay’7
Imp RelayeExit
CekRrelay7:
Cine A,#7 ,CekRelay8
call LCD_tine_2
Mov DPTR, #txt_Chanel_7
calt LCD_String

Clr Relay8
Jmp RelayExit
CekRelay8:

Cjne A, #8,Cekrelay9
call LCD_tine_2

Mov DPTR, #txt_Chanel_8
call LCo_string

Clr Relay9

amp Relayexit
Cekrelay9:

Cjne A,#9, Cekrelayl0

call LCD_Line_2

Mov DPTR, #txt_Chanel_9

call LCD_String

Clr Relayl0

Jmp Relayexit
CekRelayl0:

Cjne A,#0,Cekrelayll
(call LCD_Line_2

Mov DPTR, #Txt_Off

call LCD_Stting

Clr Relayoff

mp RelayEXit
RelayeExit:

call pelay_fix_1s
Mov PO, #0FFh
Seth Relay2

Setb Relayoff

CekRelayll:
call pelay_Fix_1s
call Delay_Fix_1s
Call LCD_Clear

Endsub

&enu_RTC_SetJadwa?:
cali LCD_Clear

call LCh_tine_1
Mov DPTR, #txt_haril
call LCD_String
call LCD_Line_2
Mov DPTR, #txt_hari2

call LCD_String

Menu_RTC_SetJjadwal_Keyl:
Mov FlagKkey,#1
call Keypad_KeyIn
Cine A #'1' ,Menu_RTC_Setladwal_Key2
Mov tmpHari,A
Jmp Proses_Menu_RTC_SetJadwal
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Menu_RTC_SetJadwal_Key2:

Cine A,#'2' ,Menu_RTC_SetJadwal_Key3
Mov tmpHari,A
Imp Proses_Menu_RTC_Setladwal

Menu_RTC_SetJadwal_Key3:

Cjne A #'3" ,Menu_RTC_Setladwal_Key4
Mov tmpHari A
Imp pProses_Menu_RTC_Setladwal

Menu_RTC_SetJadwal_Key4:

Cijne A,#'4" ,Menu_RTC_SetJadwal_Key5
Mov tmpHari, A
Imp Proses_Menu_RTC_SetJadwal

Menu_RTC_Setladwal_Key5:
Cjne A,#'5" ,Menu_RTC_Setladwal_key6
MoV tmpHari ,A
Jm pProses_mMenu_RTC_Setjadwal
Menu_RTC_Setladwal_Key6:

Cjne A, #'6" ,Menu_RTC_Setladwal_key7
Mov thwpHari, A
Jmp Proses_menu_rTC_Setiadwal

Menu_RTC_Setladwal_xey7:

Cjne
MOV
mp

A,#'7" Menu_RTC_Setladwal_Keyxx

tmpHari,A

Proses_mMenu_RTC_Setladwal

Menu_RTC_SetJadwal_Xeyxx:

Cjne
MoV
mp

call
call
Mov

call
canl

A,#'0° ,Menu_RTC_SetJadwal_Keyxx

tmpHari,A
Menu_Jadwal_waktu

LCD_Clear
LCO_tine_1
DPTR, #txt_jadwal
LCD_String
LCD_Blink_on

Menu_RTC_Setladwal_sStatus:

Mov
call
Cjne

Jmp
SetJadwalke2:
Cjne
Jmp
SetJadwalke3:
Cine
Jmp
SetladwalKe4:
Cjne

Jmp
SetJadwalKes:
Cine

Imp
SetladwalKe6:
Cine

Imp
SetJadwalKe7:
Cjne

mp
SetladwalKeS8:
Cjne

amp
SetJadwalke9:
Cjne

mp
setJadwalkelQ:

Flagkey,#0
Keypad_Xeyin

A, #'1',Setladwaike2
setJadwalNow

A #'2' ,setladwalke3
SetJadwalNow

A,#'3" ,setladwalKe4
SetJadwalNow

A,#'4',SetJadwaliKeS
SetJadwaiNow

AL #'S" ,Setladwalkeb
SetJadwalNow

A,#'6',SetJadwalKe?
SetladwalNow
A,#'7° ,SetJadwalkeB
SetJjadwalNow

A,#'8' ,Setladwalke’
setladwalNow

A,#'9' ,SetJladwalkell
SetJadwalNow
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Jmp

call
call
call
calil
Mov

call

call

MoV
Call

Mov
call

Surya tv.txt
Proses_Menu_RTC_Setladwal

Delay_Fix_100ms
LCo_Blink_off
LCD_Clear

LCD_tine_1}

DPTR, #Txt_Setladwal3a
LCD_String

LCD_Blink_oOn

A,#10h i
LCD_Cursor_rPosition

A, #80h
LCD_Command

Show_bDate_setladwal:

MOV
call
Anl
MoV

Mov
call
AnT
MoV

Mov
call

Mov
Call
Ant
Mov

Mov
call
Anl
Mov

Mov
call

Mov
call
Anl
Mov

Call

Caltl
Mov
call
SetlJadwalyakin:
Mov
call
Cjne
mp
Jadwalyakinno:
Cjne

mp )
Prosesladwalyaki
Mov

flagkey ,#0
Keypad_Keyin
A, #0Fh

70h,A

Flagkey,#0
Keypad_Keyin
A, #0rh

70h, A

A%
LCO_Tulis_bData

flagkey,#0
Keypad_Keyin
A, #0Fh

71h.A

Flagkey,#0
Keypad_Keyin
A, #0Fh

71h,A

A,#88h
LCD_Command

flagkey,#0
Keypad_Keyin
A, #OFh

72h,A

LCD_Blink_OFF

LCo_tine_2
DPTR, #TXT_YN
LCD_String

FlagKey ,#0
Keypad_Keyin

A #'1", JadwalyakinNo
pProsesladwalvakin

A,#'2',5etiadwalyvakin
mMenu_3ladwal_waktu

n:

A, tupHari
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Cjne
Mov
Mov
Imp

Surya tv.txt
A,#'1',SimpanNoRelay2
OPTR,#EE_minggul
A, tmpladwal
SimpanladwalNow

S1mpanNORe1ay2:
Cine
MoV
Jmp

A,#'2',SimpanNoRelay3
DPTR #EE seninl
S1mpan3adwa?Now

S1mpanNoReTay3:
Cjne
MoV
mp

A,#'3°  SimpanNoRelay4
DPTR, #EE_Selasal
S1mpan3adwa1Now

S1mpanN0Re]ay4:
Cine
Mov
mp

A, #'4' SimpannNoRelays
DPTR, #EE_Rabul
Swmpanladwaluow

S1mpanNoRe1ayS:
Cjne
MOV
mp

A,#'5',SimpanNorelay6
DPTR, #EE_Kamisl
SwmpanJadwa1Now

S1mpanN0Re1ay6:
Cjne
MoV
mp

A,#'6',5impanNoRrelay?7
DPTR,#EE_Jumatl
SimpanJadwalNow

s1mpanNORe1ay7
Mov
Jmp

svmpanJadw?%Now

Mov
call

Mov
call

Mov
call

Mov
call

call
Limp

DPTR,#EE_Sabtul
SimpanladwalNow

Get_DPTR
A, #0OFFh ;
EEPROM_Write

A,70h )
EEPROM_Write
; men

A,71h .
EEPROM_Write

A,72h
EEPROM_Write

7 Jam

Delay_Fix_1s
Menu_Jadwal_Wwaktu

Menu_RTC_Ubah3jam:

Call
call
Mov

call
Call

Mov
call

Mov
call
Anl
Mov

tCh_Clear
LCD_Line_1
DPTR, #txt_jaml
LCD_String
Lcp_Blink_On

RO, #10h
LCD cursor_ POS1 tion

Flagkey, #0
Keypad_Key1n
A, #0Fh

70h,A
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Mov flagkey, #0
calil Keypad_Keyin
Anl A, #0Fh

Mov RO, #13h

call LCD_Cursor_Position
Mov FlagKey,#0
call Keypad_Keyin
Ani A, #0Fh

Mov 71h,A

MoV flagkey,#0
Call Keypad_Keyin
Anl A, #0Fh

Mov RO #16h

catl LCD_Cursor_rosition
Mov flagkey,#0
call Keypad_xeywn
Anl AL #

Mov 72h A

Mov FIagKey #0
call Keypad_Keyin
Anl AL, #OFh

call pDelay_fix_1s
set_jam_yakin:

call LCo_cClear

call LCD_Line_ 1

Mov DPTR, #txt_jam2
call LCD Str1ng
call LCD_Line_2
MoV DPTR, #txt_jam3

call LCD. Str1ng
. call Lcp_Blink_of f
set_jam_yakinl:
Mov FlagKey, #0
call Keypad _Keyin
CJne A, #'1',set_jam_yakin2
E proses_set_jam
set_jam_yaKin2:
CJne AL#'2' ,set_jam_yakin3
g Menu_Jadwal_waktu
set_jam_yakin3:
Cjne A #'3",set_jam_yakinl

Jmp Menu_RTC_UbahJam
proses_set_jam:

Mov RO, 70h

Mov R1,71h

Mov R2,72h

call RTC_SetTime
Call Delay_Fix_100ms
Call Lco_glink_off

Imp Menu_3adwal_waktu
Menu RTC_ubahTanggal :

Call LCD_Clear

Call LCD_tine_1

Mov DPTR, #txt_jama

call LCD_String
Ccall LCD_B1ink_On

Mov RO, #10h

call LCD_Cursor_prPosition
Mov flagkey, #0

call Keypad_Xeyin

Anl A, #0Fh

MoV 70h,A

MoV RO, #12h
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call L CD_Cursor_Position

Mov Flagkey,#0

call Keypad_Keyin

Anl A, #OFh

Mov 71h,A

Mov flagkey,#0

call Keypad_Keyin

And A, #0OFh

Mov RO, #15h

Call LCD_Cursor_Position
Mov flagkey, #0

Call Keypad_Keyin

Anl A, #0Fh

MoV 72h,A

Mov FlagKey, #0

call Keypad_Keyin

Anl A, #0Fh

MoV RO, #18h

Call LCD_Cursor_rPosition

Mov flagkey, #0
call Keypad_Keyin

An) A,#0Fh

MoV 73h,A

MoV FlagKey,#0 _
call Keypad_Keyin
Aanl A,#0Fh

call Delay_Fix_1s

call LCD_Blink_off
set_tgl_yakin:

call

LCD_Clear
caltl LCO_Line_1
Mov DPTR, #txt_jam2
call LCD_String
call LCD_Line_2
MoV DPTR, #txt_jam3d

call LCo_string
set_tgl_yakinl:

Mov Flagkey,#1

call Keypad_Keyin

Cjne A, #'1",set_tgl_yakin2

Jmﬁ' proses_set_tgl
set_tgl_yakin2:

Cjne A #'2" ,set_tgl_yakin3

Imp Menu_Jadwal_Waktu
set_tgl_yakin3:
Cine A #'3" ,set_tgl_yakinl

Imp Menu_RTC_UbahTanggal
proses_set_tgl:

Mov RO, 70h

Mov RL,71h

Mov R2,72h

Mov R3,73h

Call RTC_SetDate
call Delay_Fix_100ms
call LCo_Blink_off

Jmp Menu_Jadwal_waktu
Menu_RTC_Hapusladwal:

Cal LCD_Clear

call LCD_Line 1

Mov DPTR,#txt_haril

call LCD_String
Call LCoO_Line 2
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Moy DPTR, #txt_hari2
catl LCo_string
Mov RO, #50

Call Delay_var_10ms
RTC_HapusJadwalkeyl:

Mov Flagkey,#1

call Keypad KeyIn

Cjne A #'1'  RTC_HapusdadwalKey?2

Mov 70h #0

HapusMinggul:
Mov A,70h
Mov DPTR, #EE_Minggul
Call Get_DPTR
Mov A, #0
call EEPROM_Write
MoV A,70h
Cjne A #7 ,Hapusminggul
mp HapusJadwa]OK

RTC_HapusJladwalkKey2:
Cine A, #'2"  RTC_HapusJadwalKey3

HapusSeninl:

MoV A, 70h

Mov DPTR, #EE_Seninl

Call Get_DPTR

Moy A #0

call EEPROM_Write

Mqv A,70h

Cjne A,#7 ,HapusSeninl

mp HapusJadwa10K
RTc_HapusJadwaTKeyS

Cjne A,#'3' ,RTC_HapusiadwalKey4
HapusSelasal:

Mov A,70h

Mov DPTR,#EE_Selasal

call Get_DPTR

MoV A, #0 .

call EEPROM_write

MoV A,70h

Cine A, #7,HapusSelasal

mp Hapus)adwa10K

RTC HapusJadwaTKey4
Cjne A, #'4' ,RTC_HapusJadwalKeyS

HapusRabul:
Mov A,70h
Mov DPTR,#EE_Rabul
call Get_DPTR
Mov A, #0
call EEPROM_Write
Mov A,70h
Cjne A, #7,HapusRabul

HapusjadwaWOK
RTC_ HapusJadwaTKeyS
Cine AL#'S' ,RTC_Hapusladwalkey6

HapusKamisl:

MoV A,70n

Mov DPTR, #EE_Kamisl

caln Get_DPTR

Mov A,#0

call EEPROM_Write

Mov A,70h

Cjne A, #7 ,HapusKamisl

Jmp HapUSJadwa10K
RTC_HapusJadwa1Key6

Cjne A,#'6' ,RTC_Hapusladwalkey7
HapusJumatl:

Mov A,70h
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Mov DPTR, #EE_Jumatl
call Get_DPTR

Mov A, #0

call EEPROM_Write

Mov A, 70h

Cine A,#7 ,HapusJlumatl
Imp Hapus]adwa?OK

RTC Hapus)adwa\Key?
Cine A,#'7' ,RTC_HapusladwalKey8

HapusSabtul:
Mov A,70h
Mov DPTR,#EE_Sabtul
call Get_DPTR
Mov A, #0
call EEPROM_Write
Mov A,70h
Cjne A, #7 ,HapusSabtul
mp HapUSJadwa7ox

RTC_HapusJadwalKey8:
Cjne A,#'0',RTC_Hapusladwalkeylss
mp Menu_ yadwal_waktu

RTC, HapUSJadwalxeyISS'

? RTC_Hapusladwalxeyl
HapUSJadwa oK:

Imp RTC_HapusJladwalKeyEnd
RTC_ HapusJadwaTKeyEnd

call LCD_Clear

Call Ted_Tine_1

Mov DPTR, #txt_hapusé

call LCD, Str1ng

Mov RO, #2

Call De]ay_var 1s

Jmp Menu_RTC_HapusJadwal

Menu sensor

R

subroutine RTC_Save:

MoV DatarRTC,A
Call TulisDPTRRTC16b
Mov A,DataRTC
EndSub
Subroutine RTC_Read:
Mov R7 ,#0D0h
Mov B,DPH
Mov R6G,DPL

Call Baca_RTCléb

EndSub
Subroutine Tulis_RTCl6b:
call Siapkanl6bAlamatrRTC

Jc wrong_write
Mov A,DataRTC
call KirimbataRTC
ic wrong_write
call Buat_StopBit
Ret

wrong_write:
call Buat_StopBit
amp Tulis_RTCléb

EndSub
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Subroutine Tulis_RTC8b:

call siapkan8bAlamatRTC
Jc wrong_write8b
Mov A,DataRTC
cali KirimbataRTC
3c wrong_write8b
call Buat_StopBit
Ret
wrong_Write8b:
call Buat_StopBit
Imp Tulis_RTC8b
EndsSub
Subroutine Baca_RTCI16b:
call Siapkanl6bAaTlamatrRTC
c wrong_Read
call guat_StartBit
call ModeBacarRTC
Jc wrong_Read
Call BacaDataRTC
Ret
wrong_Read: i
call BUat_STOpBitT
Ajmp Baca_RTC16b
Endsub
subroutine Baca_RTC8b:
call siapkan8bAalamatRTC
Jc wrong_Read8b
Call Buat_StartBit
call ModeBacaRTC
Jc wrong_Read8b
call BacaDataRTC
Ret
wrong_Read8b: )
call Buat_StopBit
Imp Baca_RTC38b
Endsub .
Subroutine Ambil_Ack:
Seth SDA
Seth SCL
MoV C,SDA
Cclr SCL
Endsub
Subroutine KirimDeviceAddress:
Call Buat_StartBit
Mov A,R7
call KirimbataRTC
EndSub
Subroutine KirimlwordAddress:
Mov A,B
call KirimDataRTC
Endsub
Subroutine Kirim2wordAddress:
Mov A,RO
call KirimpataRTC
EndSub
Subroutine BacaDataRTC:
Mov B, #08h
Clr A
LoopBacaRTC16b:
R1 A
Setb SDA
Setb sCL
Mov C,SDA
Mov ACC.0,C
Clir sCL
Binz 8, LoopRacaRTC16b
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call Ambil_Ack
call Ambil_Ack
call 'Buat_StopBit

EndsSub
Subroutine KirimbataRTC:
Mov B,#8
Send8_bitloop:
Ric A
Mov SDA,C
call Pulse_RTC
Djnz B, Send8_bitloop
call Ambil_Ack
Endsub
Subroutine Pulse_RTC:
Sethb SCL
Clr SCL
Endsub ,
Subroutine Buat_StartBit:
Seth SDA
Setb SCL
Clr SDA
Clr SCL
EndSub
Subroutine Buat_StopBit:
clir SDA
Setb sCL
Setb SDA
endsub

Subroutine_PageRTC8bwrite:
call Siapkan8bAlamatRTC

mp PageRTCWrite
PageRTCl6bwrite:
Loop2PageRTC16bwrite:

call Siapkanl6bAlamatRTC
PageRTCWrite:

MoV A,DataRTC

call K1rimDataRTC

Jc wrongpPwrite

Mov R5,#031
LoopPageRTCl6bwrite:

Mov A,DataRTC

call K1rimDataRTC

Jc Loop2PageRTC16bwrite

Dinz R5,LoopPageRTCLEbwWrite
call Buat_StopBit

Ret
wrongPwrite:
Call Buat_StopBit
Jmp PageRTC8bwrite
Endsub
subroutine SiapkanlobAlamatRTC:
call K1irimbDeviceAddress
call K1 rim2wordAddress
SalahTulisAlamat:
Ret
Endsub
Subroutine ModeBacaRTC:
Mov A,;R7
Seth ACC.0
Mov STave_AddrRrTC,A
Mov A,Slave_AddrRTC
call K1rimpataRTC
Endsub
subroutine DPTRRTCl6bit:
Mov R7,#0A0h
Mov 8,0PH
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cailtl
EndSsub
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R6,DPL
Baca_RTCl6b

Subroutine TulisDPTRRTCLGb:

Mov
Mov
Mov
call
Endsub

R7,#0D0h
B,DPH

R6,DPL
Tulis_RTC16b

Subroutine EEPROM_Write:

RAM_Write:
MoV

Mov

save_03:
MOVX

save_01:
Movx
Cjne

Mov

Cir

Mov
Endsub

01,A
A,01
@DPTR,A
A,@DPTR

A,D1h, save_01

A, WMCON
ACC.4
WMCON, A

subroutine EEPROM_Read:

RAM_Read:
call
MovX

Endsub

Set_EEProm
A,@DPTR

Ssubroutine Set_ggProm:

Mov
Clr
seth
Setb
MoV

A, WMCON
ACC.0
ACC.3
ACC. 4
WMCON, A

; Clear entire LCD and delay for a bit

Subroutine LCD_Clear:

Mov
call
EndSub

A,#01h
LCD_Command

Subroutine LCD_B1ink_Off:

Push
Mov
Lcald
Pop
Endsub

ACC
A, #00001100b
LCD_Command
ACC

Subroutine LCD_BTink_On:

push
Mov
Lcall
Pop
Endsub

ACC
A, #00001101b
LCD_Command
ACC

subroutine lcd_line_1:

Mov

A, #80h

;Clear LCD command
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call LCD_Command
Endsub
Subroutine LCD_Line_2:
Mov A, #0COh
call LCD_Command
EndSub
Subroutine (CD_Cursor_pPosition:
Push ACC
Mov A,RO ;15 26
Cjne A,#10h,1cd_cursor_positionl
Mov A,RO ;15
call L.CD_Command
mp Ted_cursor_position_end
Ted_cursor_positionl:
Cjne A,#20h,Tcd_cursor_position_end
Mov A,RO ; 26
call LCo_Command

Tcd_cursor_position_end:

Pop
EndSub

ACC

: rnmitialize LCO module

Subroutine LCD_Inisialisasi:

MoV
call
MoV

call
MoV

call

Mov

Mov

Mov
font

call

Mov
call

Mov
call

EndSub

Data_LCD,#0
Delay_rix_100ms
Data_LCp,#3

Delay_rix_10ms
Data_LCD, #3

Delay_Fix_1ms
Data_LCD,#3

Data_LCp, #2

A, #00101000b ;Function set, 4 wire, 2 line, 5x7

LCD_Command

A, #00001100b ;Display on, cursor off, blink off

LCD_Command

A, #00000110b ;Address increment, no scrolling

LCD_Command

Subroutine LCD_Command:

Push
Mov

Clr
Clr

MoV
Anl
Mov

MoV
Anl
Mov

B
B,A

Ycdrs
Tedrw

A,B

A, #0Fh

pata_LCpD,A

A,B

A, #0Fh ;Strip off upper bits
Data_LCD,A ;Put on port
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Mov
Anl
Mov
Setb
Pop

EndSub
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A,B ;Recall character

A, »#0Fh 'Str1p off upper bits
Data_LCD,A ;PUt on port

lcdrs ;Register select set for data
B

Subroutine LCD_String:

TampiiKatal:
Cir
Movc
Cjne

Tamp11Katag
Inc
call
mp

out:

EndSub

A

A, @A+DPTR

A, #0,TampilKata2
out

DPTR
LCD_Tulis_bata
TampilKatal

Subroutine LCD_Hexa:

Mov
Anl
Lcall
call
Mov
Anl
Lcall
Lcall

Ret

tes_huruf_:
CJne
Mov
Ret
tes_huruf_1:
Cjne
Mov
Ret
tes_huruf_2:
Cjne
Mov
Ret
tes_huruf_3:
Cjne
Mov
Ret
tes_huruf_4:
Cjne
* MoV
Ret
tes_huruf_5:
Cjne
Mov
Ret
tes_huruf_6:

Ret
EndSub

7,A

A, - #0FOh

tes huruf_

LCD _Tulis_pata

A #OFh
tes huruf_
LCD_Tulis_pata

22>

#3Ah, tes_huruf_1
#'a’

A, ?g ,tes_huruf_2

>

,#3Ch, tes_huruf_3
#'c'

>>

b,tes_huruf_4
?Eq,tes_huruf_s
e

A,#3Fh,tes_huruf_6
A,# f!

Subroutine delayL:

Push
Push
Push

0
1
2
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Mov
tundalqqqa:
Mov

Djnz
Mov
Djnz
Mov
Djnz
Djnz

Pop

Pop

Pop
EndSub

Surya tv.txt

Subrout1ne Keypad KeyIn:

Push
KeyInGetl:
call
Mov
rutin keypad
Cjne
Imp
KeyInGetO:
Mov
KeyInGet:
call

Mov
Cjne
Jmp

KeyInout:
Mov
Cjne
Mov
call

. Jmp
Keyinoutla:

Cjne

KeyInoutl:
Mov

Pop
EndSub

Keypad3x4
,keydata

A,#0FFh,KeyInGet0
KeyInGetl

B,A
Ke{pad3x4
eydata
A,B,KeyInout
KeyInGet

A,Flagkey
A,#0,KeyInoutla
A,B

LCD_Tulis_Data
KeyInoutl
A,#1,KeyInoutl

A,B
B

; routine u/ baca keypad 3x4

;_output pd keydata(0-9 E=redial, F=#)

Subroutine Keypad3x4:

" MoV
Clr

Ret

Mov

¥port , #OFFh

barisl,keyl
keydata,#'1’

baris2 keyZ
keydata '

baris3,key3
keydata,#'7’

Page 20
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;idem
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Ret
key3: .

b bar1s4,ke¥4

Mov keydata,# *'

Ret
key4:

Setb koloml

Cir kolom2

Jb barisl,keys

Mov keydata,# 2’

Ret
key5:

3b barisZ,keyG

Mov keydata,#'5’

Ret
key6: .

b bar1s3,key7

Mov keydata,# 8’

Ret
key7: . ,

Jb bar1s4,ke¥8

Mov keydata,# 0’

Ret
keyB:

Setb kolom2

Cir kolom3

b barisl,keyg

Mov keydata,#' 3’

Ret
key9:

ib barisz,keylo

Mov keydata,# 6’

Ret
keyl0: .

Jb baris3,keyll

Mov keydata,#' 9’

Ret
keyll: .

3b bar1s4,ke¥12

MoV keydata,# #'

Ret
keyl2:

Mov keydata, #0FFh
EndSub
rtc_buft?1 Equ 0410h
rtc_bufbln Equ 0411h
rtc_bufthn Equ 0412h
rtc_bufdet Equ 0413h
rtc_bufmin Equ  0414h
rtc_bufjam Equ 041Sh
rtc_bufhar Equ 0416h

;**************************************

; subrutin cek uip rtc
;*************#************************

;***********k***#****é************ﬁ#******************************
RAARXXAR

; rutin baca rtc (mengambil data dari rtc & menyimpannya di

accumulator)
;*****************************************************************
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Subroutine RTC_GetDate:

bacahar:
H Call RTC_Cek_UIP
H call RTC_Delayo
Mov DPTR,#harirtc
call RTC_Read
sMovx A,@DPTR
bacatgl:
sLcall RTC_Cek_UIP
;Lcall  RTC Delayo
Mov DPTR, #tglrtc
call RTC_Rea
;Movx A,@DPTR
Mov TmpTgl,A
bacabln:
sLcall  RTC_Cek_ulpP
;Lcall  RTC_pelayo
Mov DPTR,#blnrtc
call RTC_Read
sMovx A,CGDPTR
Mov TmpB8in,A
bacathn:
H Lcall RTC_Cek _uIP
; Lcall RTC_Delayo
Mov DPTR,#thnrtc
call RTC_Read
s MovX A,@DPTR
Mov TmpThn,A
EndSub
Subroutine RTC_DelayoO:
Push 03
Push 02
Push 01
Mov 3,#1
rtc_tundalo:
Mov 1,#01h
Djnz 1,3
Mov 2,#01h
Djnz 2,8
Dinz 3, rtc_tundalo
Pop 0l
Pop 02
Pop 03

Endsub

;baca hari rtc

A A A A T A A A A AN A AR A AN A AR AR LI AN LT L RA L AT AXAELLALLNL LN L RRTARAEY

4
AXXXLTXRN

: rutin baca rtc (mengambil data dari rtc & menyimpannya di

accumulator)

AR AR A AN A AR AR AR T A AR A AT LA R AR R A AR AL AAALENARRXL AR DAL R N ATAN

’
AAXTRTRRS

Subroutine RTC_GetTime:

bacartc:

bacadet:

: Lcall

3 Lcall
Mov
call

; MovX

bacamnt:
;Lcall
;Lcall
Mov

RTC_Cek _VIP
RTC_pelayo
DPTR,#detrtc
RTC_Read
A,@DPTR

RTC_Cek_UIP
RTC_Delayo
DPTR, #mntrtc

sbaca detik rtc

Page 22
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call RTC_Read
. iMovx A,@DPTR
bacajam:
;Lcall  RTC_Cek _UIP
sLcall RTC_Delayo

Mov DPTR, #jamrtc
call RTC_Read
sMOVX A,@PTR

Ret

Endsub

;**************************************
; subrutin pindah new setting*tanggal

;***************************
Subroutine RTC_SetDate:

Mov DPTR, #regbrtc
Mov A,#82h

Mov DPTR,#harirtc
call RTC_Save
;Movx @DPTR, A

Mov DPTR, #tglrtc
call RTC_Save
s Movx @DPTR, A

Mov . DPTR,#bInrtc
call RTC_Save
;movx @GDPTR,A
Mov DPTR,#thnrtc
call RTC_Save

; Movx @DPTR,A

s Movx @DPTR,A

Ret
Endsub

’

AXXRXXTk%

;stop count

day

date

month

year

;***********#**************************

; subrutin pindah new setting jam

o 3Tt T A A T b b b o b o b b b b A kA A A Y

subroutine RTC_SetTime:

Mov DPTR, #detrtc
call RTC_Save
Movx @DPTR,A

-e

Mov DPTR,#mntrtc
call RTC_Save
Movx @DPTR, A

Mov DPTR,#jamrtc
- call RTC_Save
MovX @DPTR,A

Ret
EndsSub

;*********ﬁ*******************t********

; subrutin tampil jam:menit:detik lcdl
P AR AARAAR AN A RN TATAAAL AR EL4S

’
Subroutine RTC_ShowTime:

rtc_sacajaml:
Mov DPTR, #rtc_bufjam
call RAM_Read
Mov 06h,A
Anl A, #O0FOh
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add A,#30h_
call LCD_Tulis_Data
Mov A,06h
Anl A, #0Fh
call LCD_Tulis_Data
Mov A#' '

call LCD_Tulis_Data
rtc_sacamntl: .

Mov DPTR,#rtc_bufmin

call RAM_Read

Mov 06h,A

Anl A, #0FOh

Add A,#30h_

call LCD_Tulis_Data
Mov A,06h

Anl A,#0Fh

call Jed_tulis_data

Moy A#

call LCo_Tulis_Data
rtc_sacadetl:

Mov DPTR, #rtc_bufdet

call RAM_Read

Mov 06h,A

Anl A, #0FOh
Add A,#30h
call LCo_tulis_Data

Mov A,06h

Anl A,#0Fh_

call Lco_Tulis_bata
Ret

Endsub

;************************#*************

; subrutin tampil tgl-bin-thn hari lcdl
;**************************************
Subroutine RTC_ShowDate:
sacadayl:

Mov DPTR, #rtc_bufhar

call RAM_Read

Cjne A,#01h,opsenl

Mov DPTR,#txt_minggu

call LCD_String

Ljmp sacatgll

opsenl:
Cjne A,#02h,opsell
Mov DPTR, #txt_senin
call LCD_String
Limp sacatgll
opsell:
Cjne A,#03h,oprabl
Mov DPTR, #txt_selasa
call LCD_String
_ Limp sacatgll
oprabl:
~ Cjne A,#04h,opkaml
- Mov DPTR, #txt_rabu
call LCD_String
Ljmp sacatgll
opkaml: .
Cjne A,#05h,opjuml
Mov DPTR, #txt_kamis
call LCD_String
. Ljmp sacatgll
opjuml:

Cjne A, #06h,opsabl
Mov DPTR, #txt_jumat
call LCD_String

Ljmp sacatgll
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opsabl:
Cjne A,#07h,opsabx1
Mov DPTR,#txXt_sabtu
call LCD_String
Ljmp sacatgll
opsabxl:
sacatgll:
Mov A#,'
call lcd_tulis_data
Mov DPTR, #rtc_buftgl
call RAM_Read
Mov 06h,A
Anl A, #0FCh
Add A,#30h
call Ted_tulis_data
Mov A,06h
Anl A,#0Fh
call LCD_Tulis_Data
Mov A, #'-*
call Tcd_tulis_data
Mov DPTR, #rtc_bufbln
call RAM_Read
Mov 06h, A
Anl A, #0FOh
Add A,#30h
call led_tulis_data
Mov A,06h
Anl A,#0Fh
call LCD_Tulis_Data
Mov A #' -1
call 1cd_tulis_data
Mov , e
call lcd_tulis_data
sacathnl:
Mov DPTR, #rtc_bufthn
call RAM_Read
Mov 06h,A
Anl A, #0FOh
Add A,#30h
call LCD_Tulis_Data
Mov A,06h
Anl A, #0Fh
call LCD_Tulis_Data
Ret
EndSub

fARATXATARRAARAARXLAN AT AR AR AT AN AN AL 2002

’

: hari-hari
;********k*******************************
txtminggu: pb 'Min',0
txt_senin: Db 'sen’',0
txt_selasa: Db 'sel’,0
txt_rabu: pb 'Rab’,0
txt_kamis: Db 'Kam',0
txt_jumat: Db 'Jum’,0
txt_sabtu: Db 'sab’,0

DELAY

Subroutine Delay_var_lms:
Page 25
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Call
Djnz

pelay_Fix_1lms
RO,Delay_var_1ms
Endsub
Subroutine_bDelay_var_10ms:
Call Delay_Fix_10ms
Djnz RO,Delay_var_10ms
EndSub
subroutine_Delay_var_100ms:
call pDelay_Fix_1lms
Djnz RO,Delay_var_100ms
EndSub

Subreutine_Delay_var_1s:
call Delay_Fix_1s
Djnz RO,Delay_var_1s
EndSub
Subroutine Delay_var_10s:
call Delay_Fix_10s
Djnz RO,Delay_var_10s
eEndSub
Subroutine Delay_var_10us:
call Delay_Fix_10us

Djnz RO,Delay_var_10us
Endsub .
Subroutine Delay_Fix_10us:
push 1
Mov 1,#20
Djnz 1,3
Pop 1
Endsub .
Subroutine Delay_Fix_10s:
push 1
Mov 1,#100
delay_fix_10s_1: .
call Delay_Fix_100ms
Djnz 1,delay_fix_10s_1
Pop 1
Endsub .
Subroutine Delay_Fix_1s:
Push 1
_Mov 1,#100
delay_fix_1000ms_1: .
call De1a¥_F1x,10ms
Djnz 1,delay_fix_1000ms_1
PoOp 1
Endsub .
Subroutine Delay_Fix_100ms:
Push 1
_Mov 1,#10
delay_fix_100ms_1: .
call Delay_Fix_10ms
Djnz 1,delay_fix_100ms_1
. Pop 1
Endsub
Subroutine Delay_rix_10ms: . ]
Mov TMOD, #00000001b  ; Timer 1 bekerja pada mode 1
Mov TLO,#3Dh ; siapkan waktu tunda 50 mili-detik
Mov THO, #0BOh .
Clr TFO ; me-nol-kan bit Timpahan
Setb TRO ; timer mulai bekerja _ .
Jnb TFO0,$ ; tunggu di sini sampai melimpah
Clr TRO ; timer berhenti kerja
Ret
Endsub .
Subroutine Delay_Fix_lms: . .
Mov T™MOD,#00000001b  ; Timer 1 bekerja pada mode 1
Mov TLO,#0EDh  ; siapkan waktu tunda 50 mili-detik
Mov THO,#78h
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Clr TFO ; me-nol-kan bit Timpahan
Setb TRO ; timer mulai _bekerja .
Jnb TF0,$ ; tunggu di sini sampai melimpah
Clr TRO ; timer berhenti kerja
Ret
Endsub =
Subroutine Get_DPTR:
Push B
5 Mov DPTR, #suhul . i
. Mov B,#4 ; jumlah antar lokasi nama
variabel = 12 )
mul AB ; kalikan a dengan b
Add A,DPL ; jumlahkan a dengan dpl
Mov DPL,A ; simpan ke dpl
Mov A,B ; ambil b
Addc A,DPH
Mov DPH,A
Pop B
sRet
EndSub
TXt_RTC1: Db *1l.Jadwal’,0
TXt_RTC3: Db '2.Rubah 1am’',0
TXt_RTC4: pb '3.Rubah Tanggal',O
TXt_RTCS5: Db '4.Hapus Jadwal’,0
TXt_RTC6: ob ‘6.0n/off Relay',0
TXT_RTC7: pb 'Pilih menu:’,0
TXt_RTC8: pb ‘1-2-3-4-5-6',0
TXt_Pilih: Db 'pilih’,0
Txt_Pilihl: Db '1-2-3-4-0',0
Txt_Info: Db "Back to menu’,0
Txt_Infol: Db 'Pres Tombol #',0
; 0123456789abcdef
txt_haril: Db '1-M 2-S 3-S 4-R’,0
txt_hari2: Db ‘* 5-K_6-3 7-s',0
txt_jadwal: Db 'Jadwal:’,0
Txt_Setladwalla: Db ' Hapus Channel’,0
Txt_Setladwallb: Db ' 1-2-3-4-5-6',0
Txt_SetJadwal2a: Db . '1-0on/2-0ff',0
Txt_SetJadwalzb: Db 'status:’,0
Txt_Setladwal3: Db '1Tg-81-Th',0
Txt_Setladwal3a: Db ‘53:mm ch>',0
Txt_SetJadwal3b: ob 'channel:’,0
; 0123456789abcdef
Txt_SetJadwal4: Db ! simpan?';o
Txt_SetJadwal5: Db ' 1-v/2-T/3-E’,0
Txt_SetJadwal6: Db ' pata disimpan!',0
txt_jaml: ob ‘jjimm:dd’,0
txt_jam2: Db ’ vakin?',0
txt_jam3: Db ' 1-v/2-T/3-E',0
txt_jam4: ob 'h tg-bb-th',0
H 0123456789abcdef
txt_hapusl: Db ‘Masukkan pata:',0
txt_hapus2: Db 'Tg-B1-Th',0
txt_hapus3: Db 'Data T1Qak Ada!’,0
txt_hapus4: Db ' pata dihapus!’',0
; 0123456789%abcdef
TXt_On: bb '‘on',0
Txt_off: pb ' off',0
TXT_YN: Db ‘(1-v/2-1)?°,0
Txt_NoJadwal: Db 'Jadwal tidak ada',0
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Txt_Foundl:

’ -
Txt_info_new:

Txt_info_newl:
T™xt_info_new2:
Txt_info_new3:
Txt_info_new4:
Txt_info_news:
Txt_info_new6:

txt_Chanel_1:
txt_Chanel_2:
txt_Chanel_3:
txt_Chanel_4
txt_cChanel_5
txt_cChanel_6:
txt_Chanel_7:
txt_chanel_8
txt_Chanel_9

Surya tv.txt
Channel:’',0
0123456789%abcdef

Remote Kontrol',0
Timer otomatis',0
Pada Televisi',0
ATMEL 89s8252°,0
Nur Suryaningrat’,0
117155',0
BYy',0

RCTI',0
scrv',0
INDOSIAR',0
TPI1',0
METROTV',0
ANTV' ,0
™v7*,0
LATIV',0
TRANSTV',0
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tures

mpatible with MCS®51 Products

Bytes of in-System Reprogrammable Downloadable Flash Memory
- 'SP.Serial interface for Program:Downloading.

- Enduranca:. 1,000 Writa/Erase Cycles

Bytes EEPROM

- Enduranca: 10D;00D Wiita/Erase Cycles

o6V Operating Range

ly Static Operation: 0 Hz to 24 MHz :
ge-level Program Memory Lock - o

b % B-bit Interna) RAM -} 8-bit

ee 16-bit Timer/Counters AR ’ "
@ Interrupt Sources Microcontroller

:gmm:‘bw Serial Channel with 8K Byte S
wv-power Idle and Power-down Modes . .

srrupt Recovery from Power-down . FIaSh

ygrammable Watchdog Timer ‘

al Data Polritar

veroffFlag. AT89S58252

scription

AT89S8252 is a low-power, high-performance CMOS 8-bit microconirofier with 8K
s of downioadable Flash programmable and erasable read-only memory and 2K
s of EEPROM. The device is manufactured using Atmel’s high-density nonvolatite
iory technofogy and is compatible with the industry-standard 80C51 instruction
ind pinout. The on-chip downloadable Flash allows the program memory to be
igrammed In-System through an SPI serial interface or by a conventional nonvol-
memory programmer. By combining a versatile 8-bit CPU with downloadable
1 on a monolithic chip, the Atmel AT8958252 is a powerful microcontroller, which
ides a highly-flexible and cost-effective solution to many embedded contro)
cations.

AT89S58252 provides the following standard features: 8K bytes of downloadable
1, 2K bytes of EEPROM, 256 bytes of RAM, 32 1/O lines, programmabile walchdog
, two data pointers, three 16-bit timer/counters, a six-vector two-level interrupt
tecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In addition,
\T8958252 is designed with static logic for operation down {o zero frequency and
orts two sofiware selectable power saving modes. The Idle Mode stops the CPU
» allowing the RAM, timer/counters, serial port, and interrupt system to continue
ioning. The Power-down mode saves the RAM contents but freezes the ascillator,
sling all other chip functions until the next external interrupt or hardware reset.

downicadable Flash can be changed a single byle at a time and is accessible
igh the SP serial interface. Holding RESET active forces the SP{ bus into a serial
ramming interface and allows the program memory to be written to or read from
38 lock bits have been activated.
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.
Configurations
PDIP TQFP
)P0 ~ «pvec 17 gf g:‘;""
m2E0P 02 %900 n0y ;,NE—; 8;?—%%
:i 3 zgmwm iiazazbigsgs
&)rr40)s 383,03 (ADI) 8853833
mosy P1sds 2%P04 (AD4)
MisoyP1e L} 7 34[1P0.5¢ADS) oSy P15 fod sl
scxprrde 1006 a06) a0y 180)2 321008 (ADS)
rstt]e 2beozpon m:; : x g"”m
(0D} P30} 10 3 gmw pmy
x0pp3.s Q1 30 gum qDyPags bl adidd
(P2l 2 nhesm negs bid
Mmresa s 23727 (5 XD P31 L7 a Jmm
roymatn ahreneg PG »p
PSS s|hes g @m)Page BOP27 (A15)
Myrrers she2a aopa4d]ie P25 AL)
P77 240P23 (A1) anypasge apP2saty
xTa20)18 apP20A9 ] pozesresn =R
XTALIT) 18 2PP214A9)
evog2 2ahr20 pprips rf prihe e
) F5d7883588¢
» >
ge~~" "g3ez®
22 STxxx
azosy P15 )P4 (aD4)
AuSO)PLS b ras ians)
SO PLT D P06 AD6)
RST b Po.7 AD7)
(RXD} P30 N EZvre
DRe
(TXD} P3.1 D A e
NG P32 3 PSER
GRTP33 P27 A15)
(P4 1028 (A4}
Heas [iezs 3)
s g
Description

Supply voltage.
Ground.

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

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

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

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

AT 89S 8 2152 0000000000000
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ck Diagram
P00 - POT P20 - P27
4111 1 4 I.§ ..... 4 1 ‘HI?E ..............................
oo | T T iy ey v s
I .
: PORT 0 DRIVERS PORT 2 DRIVERS :
GND ! 5
T '
S RAM ADDR. PORT 0 PORT '
: 1 EEPROM REGISTER P RAM LATCH wcﬂz FLASH
: 7 ;
: v y y ; :
: PROGRAM ;
: 8 STACK
: REGISTER AcC POINTER RS ;
: Y :
: < BUFFER ;
: ™P2 T™P1 :
i ! ! ;
H { } '
‘ AU INCREMENTER :
: INTERRUPT, SERIAL PORT,
: AND TIMER BLOCKS
: T PROGRAM |g ;
f PSW ! COUNTER ‘
; {
: §
ALEPROG 4——| TMING  insRucTioN DUAL ;
BA / Vs ——P] CONTROL REGISTER ? DPTR ,
RST ——9 !
: L v
: WATCH PORT 3 PORT 1 SPl e PROGRAM
! DOG LATCH LATCH port [7"] woac !
‘ 0sc i f
2 PORT 3 DRIVERS PORT 1 DRIVERS :
] B |
..................................... e ol A s
eife TV YYYVVYY

‘[ T P3.0 - P37 P1.0 - P1.7
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Some Port 1 pins provide additional functions. P1.0 and P1.1 can be configured to be
the timer/counter 2 external count input (P1.0/T2) and the fimer/counter 2 trigger input

(P1.4/T2EX), respectively.

Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured as the SP slave port select,
data input/output and shift clock input/output pins as shown in the following table.

Port Pin Altamate Functions

P10 T2 {(external count input to Timer/Counter 2), clock-out

P14 T2EX (Timer/Counter 2 capture/reload trigger and dirsction control)
P14 SS (Stave port select input)

P15 MOSI (Master data output, slave data input pin for SPI channel)
P1.6 MISO (Master data input, slave data cutput pin for SP1 channel)
P17 SCK (Mastes clock output, stave clock input pin for SPI channef)

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

Port 2 is an 8-bit bi-directional ¥O port with intemal puli-ups. The Port 2 output buffers
can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high
by the intemnal puli-ups and can be used as inputs. As inputs, Port 2 pins that are exter-
nally being pulled fow will source current ({, ) because of the intemal pull-ups.

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

Pori 2 also receives the high-order address bils and some conirol signals during Flash
programming and verification.

Port 3 is an 8-bit bi-directional JO port with internal pull-ups. The Port 3 output buffers
can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulied high
by the internal puli-ups and can be used as inputs. As inputs, Port 3 pins that are exter-
nally being pulied fow will source current (i, ) because of the puli-ups.

Port 3 receives some control signals for Flash programming and verification.

Port 3 also serves the functions of various special features of the AT8958252, as shown
in the following table.

AT 89S 8255 2 1000000000000
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VPP

\ iy

Port Pin Altemate Functions

P30 RXO (serial input port)

P3.1 TXD (serial output port)

P32 INTO (extemal interrupt 0)

P33 INTT (extemal interrupt 1)

P34 TO (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (extemal data memory write strobe)
P37 RD (extermnal data memory read strabe)

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

Address Latch Enable is an output pulse for latching the low byte of the address during
accesses 1o external memory. This pin is also the program pulse input (PROG) during
Flash programming.

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

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

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

When the AT89S8252 is executing code from extemal program memory, PSEN is acti-
vated twice each machine cycle, except that two PSEN activations are skipped during
each access to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to
fetch code from external program memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be intemally latched on reset.

EA should be strapped fo V¢ for internal program executions. This pin also receives the
12-volt programming enable voltage (Vee) during Flash programming when 12-volt pro-
gramming is selected.

Input to the inverting oscillator amplifier and input {0 the intemnal clock operating circuit.

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

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

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

Timer 2 Ragisters Control and status bits are contained in registers T2CON {shown in
Table 2) and T2MOD (shown in Table 9) for Timer 2. The register pair (RCAP2H,
RCAP2L) are the Capture/Reload registers for Timer 2 in 18-bit capture mode or 16-bit
auto-reload mode.

) 1. AT89S8252 SFR Map and Reset Values

H OFFH
, 8
H 00000000 OF7H
H OEFH
ACC
H 1 oooo0o00 0ETH
0OF
H H
PSW SPCR
M1 60000000 0000013 oD7H
H T2CON TZMOD RCAP2L RCAPZ2H n2 TH2 oCF
00000000 X000000 00000000 00000000 00000000 00000000 H
H 0C7H
'
M1 xxos0000 0BFH
3
H 11191111 eB7H
€ SPSR
H 0X000000 00I000K 0AFH
P2
H 1111111 OATH
SCON SBUF
H 00000000 8FH
Pt WMCON
ol sttt 00000010 o7H
" TCON T™MOD o I T™HO ™ oFH
00000000 00000000 00000000 00000000 00000000 00000000
H Po sp DPOL DPOH oPiL OPIH SPOR PCON o7H
111111 00000111 00000000 00000000 00000000 00000000 YOO000KX OXXX0000

AT 89S 32552 0
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12. T2CON - Timer/Counter 2 Confrol Register
ON Address = GC8H

Resst Value = 0000 ¢300B

\ddressable
TF2 EXF2 RCLK TCLK EXEN2 TR2 cit2 CP/RLZ
7 6 5 4 3 2 1 0
bol | Function

Timer 2 overflow flag set by a Timer 2 overfiow and must be cleared by software. TF2 will not be set when either
RCLK=10or TCLK= 1.
2 Timer 2 external flag set when either a caplure or reload is caused by a negative transition on T2EX and EXEN2 = 1.

When Timer 2 interrupt is enabled, EXF2 = 1 wilf cause the CPU fo vector fo the Timer 2 interrupt routine. EXF2 must be
cleared by software. EXF2 does not cause an interrupt in up/down counter mode (DCEN = 1).

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

K Transmit clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its transmiit clock in serial port
Modes 1 and 3. TCLK = 0 causes Timer 1 overfiows to be used for the transmit clock.

N2 Timer 2 externa) enable. When set, aliows a capture or reload to occur as a result of a negative transition on T2EX if
Timer 2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events at T2EX.

! Start/Stop control for Timer 2. TR2 = 1 starts the timer.
2 Timer or counter select for Timer 2. C/T2 = 0 for timer function. C/T2 = 1 for external event counter {falling edge
triggered).

R[Z | Capture/Reload select. CP/RTZ = 1 causes captures to occur on negative transitions at T2EX if EXEN2 = 1. CPRI2 =0
causes automatic reloads to accur when Timer 2 overflows or negative transitions accur at T2EX when EXEN2 = 1. When
either RCLK or TCLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer 2 overfiow.

IS ‘[“E'g 7
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hdog and Memory Control Register The WMCON register contains control bits for the Watchdog Timer (shown in
2 3). The EEMEN and EEMWE bits are used to select the 2K bytes on-chip EEPROM, and to enable byte-write. The
bit selects one of two DPTR registers available.

» 3. WMCON—Watchdog and Memory Control Register

CON Address = 98H

Reset Value = 06000 00108

PS2

PS1 PSD EEMWE EEMEN DPS WDTRST WDTEN

7 6 5 4 3 2 1 0

Function

Prescater Bits for the Watchdog Timer. When afi three bils are set to “0", the watchdog timer has a nominal period of
16 ms. When all three bits are set to 1", the nominal period is 2048 ms.

EEPROM Data Memory Write Enable Bit. Set this bit to “1* before initiating byte write fo on-chip EEPROM with the
MOVX instruction. User software should set this bit to “0” after EEPROM write is completed.

AEN

Internal EEPROM Access Enable. When EEMEN = 1, the MOVX instruction with DPTR will access on-chip EEPROM
instead of external data memory. When EEMEN = 0, MOVX with DPTR accesses external data memory.

e

Data Pointer Register Select. DPS = 0 selects the first bank of Data Pointer Register, BP0, and OPS = 1 selects the
second bank, DP1

TRST
(5

Watchdog Timer Reset and EEPROM Ready/Busy Flag. Each time this bit is set to “1” by user scfiware, a pulse is
generated to reset the watchdog timer. The WDTRST bit is then automatically reset to "0” in the next instruction cycle.
The WDTRST bit is Write-Only. This bit also serves as the ROV/BSY fiag in a Read-Only mode during EEPROM write.
RDY/BSY = 1 means that the EEPROM is ready 1o be programmed. While programming operations are being executed,
the RDY/BSY bit equals “0” and is automatically reset to *1” when programming is completed.

TEN

Watchdog Timer Enable Bit. WDTEN = 1 anables the watchdag timer and WOTEN = 0 disables the watchdog timer.

AT 89S 8 255 2 000000000000
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SP1 Registers Control and status bits for the Serial Peripheral Interface are contained in
registers SPCR (shown in Table 4) and SPSR (shown in Table 5). The SPI data bits are
contained in the SPDR register. Writing the SP! data register during serial data transfer
sets the Write Colfision bit, WCOL, in the SPSR register. The SPDR is double buffered
for writing and the values in SPDR are not changed by Reset.

interrupt Registers The global interrupt enable bit and the individual interrupt enable
bits are in the E register. In addition, the individual interrupt enabile bit for the SPl is in
the SPCR register. Two priorities can be set for each of the six interrupt sources in the
IP register.

Dual Data Pointer Registers To facilitate accessing both internal EEPROM and exter-
nal data memory, two banks of 16-bit Data Pointer Registers are provided: DP0 at SFR
address locations 82H-83H and DP1 at 84H-85H. Bit DPS = 0 in SFR WMCON selects
DPO and DPS = 1 selects DP1. The user should ALWAYS initiafize the DPS bit fo 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 to “1” during power up. It can be set and reset under software control
and is not affected by RESET.

y4. SPCR ~ SPI Control Register

‘R Address = D5H Reset Value = 0000 01XXB
SPIE SPE DORD MSTR CPOL CPHA SPR1 SPRO
7 6 5 4 3 2 1 0
\bol | Function
z SP! Interrupt Enable. This bit, in conjunction with the ES bit in the IE register, enables SPI interrupts: SPIE = 1 and ES =
1 enable SPI interrupts. SPIE = O disables SP) interrupts.
SPI Enable. SPI = 1 enables the SP! channel and connects 88, MOS, MISO and SCK to pins P1.4, P1.5, P1.6, and P1.7.
SPl = @ disables the SPI channel.
D Data Order. DORD = 1 selects LSB first data transmission. DORD = 0 selects MSB first data transmission.
R Master/Slave Select. MSTR = 1 selects Master SPI mode. MSTR = 0 selects Slave SP) mode.
3L Clock Potarity. When CPOL = 1, SCK is high when idle. When CPOL = 0, SCK of the master device is fow when not
transmitting. Please refer to figure on SP1 Clock Phase and Polarity Control.
1A Clock Phase. The CPHA bit together with the CPOL bit controls the clock and data relationship between master and
slave. Please refer to figure on SPi Clock Phase and Polarity Control.
0 SPi Clock Rate Select. These two bits contro! the SCK rate of the device configured as master. SPR1 and SPRO have no
(4] effect on the slave. The relationship between SCK and the oscillator frequency, Fogc, is as follows:
SPR1 SPRO SCK = Fgg divided by
0 0 4
1] 1 16
1 0 64
1 1 128
meesesssssssssssss—  AHNEL 9
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5. SPSR - SPI Status Register

R Address = AAH Reset Value = 00XX X0CXXB
SPIF wWCOL - - - - - -
7 8 5 4 3 2 1 0
ibol Function

SP! Interrupt Flag. When a serial transfer is complete, the SPIF bit is set and an interrupt is generated if SPIE = 1 and ES
=1. The SPIF bit is cleared by reading the SP) status register with SPIF and WCOL bits set, and then reading/writing the
SP{ data register.

Wirite Cotlision Flag. The WCOL bit is set if the SPI data register is written during a data transfer. During data transfer, the
result of reading the SPDR register may be incorrect, and writing to it has no effect. The WCOL bit (and the SPIF bit) are
cleared by reading the SPI status register with SPIF and WCOL set, and then accessing the SPi data register.

» 8. SPDR — SPI Data Register

R Address = 864 Reset Value = unchanged
SPD7 SPD6 SPD5 SPD4 SPD3 8SPD2 SPD1 SPDO
7 6 5 4 3 2 1 0
a Memory - The AT89S8252 implements 2K bytes of on-chip EEPROM for data storage and 256
SROM and RAM bytes of RAM. The upper 128 bytes of RAM occupy a paraliel space to the Special

Function Registers. That means the upper 128 bytes have the same addresses as the
SFR space but are physically separate from SFR space.

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

For example, the fallowing direct addressing instruction accesses the SFR at location
O0AOH (which is P2).
MOV 0AOH, #data

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

MOV @RO, #data

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

The on-chip EEPROM data memory is selected by setting the EEMEN bit in the
WMCON register at SFR address focation 96H. The EEPROM address range is from
000H to 7FFH. The MOVX instructions are used to access the EEPROM. To access off-
chip data memory with the MOVX instructions, the EEMEN bit needs to be set to “Q°.

The EEMWE bit in the WMCON register needs to be set to “1” before any byte location
in the EEPROM can be written. User software should reset EEMWE bit to 0" if no fur-
ther 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 moni-
tored by reading the RDY/BSY bit (read-only) in SFR WMCON. RDY/BSY = 0 means

AT 89S 3252 0000000000000

0401F-MICRO-11/03



EEssssssssssssssssssssssssssssssssssens A T89S58252

grammable
chdog Timer

er0and 1

er 2

programming is still in progress and RDY/BSY = 1 means EEPROM write cycle is com-
pleted and another write cycle can be initiated.

in addition, during EEPROM programming, an attempted read from the EEPROM will
fetch the byte being writien with the MSB compiemented. Once the write cycle is com-
pleted, true data are valid at all bit focafions.

The programmable Watchdog Timer (WDT) operates from an independent internal
oscillator. The prescaler bits, PS0, PS1 and PS2 in SFR WMCON are used to set the
period of the Watchdog Timer from 16 ms to 2048 ms. The available timer periods are
shown in the following iable and the actual timer periods {at V¢ = 5V) are within 230%
of the nominal.

The WDT is disabled by Power-on Reset and during Power-down. 1t is enabled by set-
ting the WDTEN bit in SFR WMCON (address = 96H). The WDT is reset by setting the
WDTRST bit in WMCON. When the WDT times out without being reset or disabled, an
internal RST pulse is generated fo resef the CPU.
Table 7. Watchdog Timer Period Selection

WOT Prescater Bits

P§1

g
g

Period {(nominal)
16 ms
32ms
64 ms
128 ms

256 ms
512ms
1024 ms
2048 wms

-t b | |2 | QO Q]|O]O
S|l |Ol0l=|~|l0l0
- O | O | =2 Q |2 |Q

Timer 0 and Timer 1 in the AT8958252 aoperate the same way as Timer 0 and Timer 1 in
the AT89C51 and AT89C52. For further information on the timers’ operation, refer to the
Atmel web site (htip:/fwww.atmel.com). From the home page, select “Products”, then
“Microcontroliers, then “8051-Architecture”. Click on “Documentation”, then on “Other
Documents”. Open the document "AT89 Series Hardware Description”.

Timer 2 is a 16-bit Timer/Counter that can operate as either a timer or an event counter.
The type of operation is selected by bit C/T2 in the SFR T2CON (shown in Table 2).
Timer 2 has three operating modes: capture, auto-reload (up or down counting), and
baud rate generator. The modes are selected by bits in T2CON, as shown in Table 8.

Timer 2 consists of two 8-bit registers, TH2 and TL2. in the Timer function, the TL2 reg-
ister is incremented every machine cycle. Since a machine cycle consists of 12
oscillator periods, the count rate is 1/42 of the oscillator frequency.

in the Counter function, the register is incremented in response fo a 1-{o-0 transition at
its corresponding extemal input pin, T2. In this function, the external input is sampled
during S5P2 of every machine cycle. When the samples show a high in one cycle anda
low in the next cycle, the count is incremented. The new count value appears in the reg-
ister during S3P1 of the cycle following the one in which the transition was detected.

I ‘ﬁﬁEl 11
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Since two machine cycles (24 oscillator periods) are required to recognize a 1-to-0 tran-
sition, the maximum count rate is 1/24 of the oscillator frequency. To ensure that a given
level is sampled at least once before it changes, the level should be held for at least one
full machine cydle.

Table 8. Timer 2 Operating Modes

RCLK + TCLK CPRLZ TR2 MODE
0 0 1 16-bit Auto-reload
e 1 1 16-bit Capture
1 X 1 Baud Rate Generator
X X 0 (Off)
ture Mode in the capiure mode, two options are selected by bit EXEN2 in T2CON. If EXEN2 =0,

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

re 1. Timer 2 in Capture Mode

osc +12 _
i cm2 =0
—_ e

oo Tot— ™2 | m2 | T2 h
T ConTROL OVERFLOW
O Jom=r ™ |
! AV
T2 PIN CAPTURE || , (
RCAP2H | RCAP2L
TRANSITION
TIMER 2
~DETECTOR | INTERRUPT
— -
T2EX PIN [ J——» '« O] O EXF2
| CONTROL
EXEN2

AT 8'S S 25 2 0000000000000
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»reload (Up or Down Timer 2 can be programmed to count up or down when configured in its 16-bit auto-

nter)

reload mode. This feature is invoked by the DCEN (Down Counter Enable) bit located in
the SFR T2MOD (see Table 9). Upon reset, the DCEN bit is set {0 0 so that timer 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 EXEN2 in T2CON. If EXEN2 = 0, Timer 2 counts up to
OFFFFH and then sets the TF2 bit upon overflow. The overflow also causes the timer
registers to be refoaded with the 16-bit value in RCAP2H and RCAP2L. The values in
RCAP2H and RCAP2L are preset by software. if EXEN2 = 1, a 16-bit reload can be trig-
gered either by an overflow or by a 1-10-0 transition at external input T2EX. This
fransition also sets the EXF2 bit. Both the TF2 and EXF2 bits can generate an inferrupt
if enabled.

Setting the DCEN bit enables Timer 2 io count up or down, as shown in Figure 3. In this
mode, the T2EX pin confrols the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH and set the TF2 bit. This overflow also
causes the 16-bit value in RCAP2H and RCAP2L to be reloaded into the timer registers,
TH2 and TLZ, respectively.

A logic 0 at T2EX makes Timer 2 count down. The timer underfiows when TH2 and TL2
equal the values stored in RCAP2H and RCAP2L. The underflow sets the TF2 bif and
causes OFFFFH to be reloaded into the timer registers.

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

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

0sc o 412 _
T
I conTROL A ' OVERFLOW
I c2 = 1 e AT
- = RELOAD| Y
e ‘ T
RCAP2H | RCAP2L .
|
< TF2
TRANSITION | L
DETECTOR | |
T2EX PIN [ ———s 4 o ‘ exr2
T ‘“—'}"*“'(';ON'"‘ TROL
EXEN2
——— A{TEL 13
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1 9. T2MOD ~ Timer 2 Mode Control Register

‘OD Address = GCSH

Reset Value = X0 XX00B

Bit Addressable
- - - - T20E DCEN
7 4 3 2 1 Q0
ibol Function
Not implemented, reserved for future use.
£ Timer 2 Output Enable bit.
‘N When set, this bit allows Timer 2 to be configured as an up/down counter.
'@ 3. Timer 2 Auto Reload Mode (DCEN = 1)
(DOWN COUNTING RELOAD VALUE) TOGGLE
i
| o | o 1 X e
\ \/6——\ \/A—————\
0SC ¥ #12 |- —_— E OVERFLOW |
Joz =0 | ; A
~ - M 1 4
o0 o ™H N2 i TR2
j ! )
R S \ 3
| CONTROL i 5 l
= The /‘.._J\J
cm2 = 1 T TIMER 2
' INTERRUPT
T2 PIN ?
ACAP2H| RCAP2L *
COUNT
(UP COUNTING RELOAD VALUE) ?_%%CTDN
0=DOWN
T2EX PIN

AT 89S 8 255 2 0000000000000
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e 4. Timer 2 in Baud Rate Generator Mode

———— NOTE: OSC. FREQ. IS DIVIDED 8Y 2, NOT 12

0sC | +2

—13= \

TIMER 1 OVERFLOW

: Rx
| conTROL CLocK
_ TR2 / —
c2=1
T2 PIN
RCAPZH | RCAP2L X, ™
TRANSITION  CLOCK
DETECTOR
- TIMER 2
T2EX PIN[F— ~ 2 g le EXF2 |~ |NTERRUPT
| CONTROL
EXEN2

1d Rate Generator Timer 2 is selected as the baud rate generator by setting TCLK and/or RCLK in T2CON

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

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

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

Timer 2 Overflow Rate

Modes 1 and 3 Baud Rates = T

The Timer can be configured for either timer or counter operation. In most applications,
it is configured for timer operation (CP/T2 = 0). The timer operation is different for Timer
2 when it is used as a baud rate generator. Normally, as a timer, it increments every
machine cycle (at 112 the oscillator frequency). As a baud rale generator, however, it
increments every state time (at 1/2 the oscillator frequency). The baud rate formula is
given balow.

Modes 1and 3 _ Oscillator Frequency
Baud Rate 32 x {65536 — (RCAP2H,RCAP2L)]

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

I ‘Imsl_ﬁ 15
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Timer 2 as a baud rate generator is shown in Figure 4. This figure is valid only if RCLK
or TCLK = 1 in T2CON. Note that a rollover in TH2 does not set TF2 and will not gener-
ate an interrupt. Note oo, that if EXEN2 is set, a 1-to-0 transition in T2EX will set EXF2
but will not cause a refoad from (RCAP2H, RCAP2L) to (TH2, TL2). Thus when Timer 2
is in use as a baud rate generator, T2EX can be used as an exira external intesTupt.

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

A 50% duty cycle clock can be programmed to come out on P1.0, as shown in Figure 5.
This pin, besides being a regular /0 pin, has two alternate functions. it can be pro-
grammed to input the external clock for Timer/Counter 2 or fo output a 50% duty cycle
clock ranging from 61 Hz to 4 MHz (for a 16-MHz operating frequency).

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

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

Oscillator Fr

Clock Out Frequency = o= rreas — (RCAP2H,RCAFZL)]

In the clock-out mode, Timer 2 rollovers will not generate an interrupt. This behavior is
similar to when Timer 2 is used as a baud-rate generator. it is possible to use Timer2 as
a baud-rate generator and a clock generator simultaneously. Note. however, that the
baud-rate and clock-out frequencies cannot be determined independently from one
another since they both use RCAP2H and RCAP2L.

AT 89S 8252 s
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e 5. Timer 2 in Clock-out Mode

AT8958252

. N I T2 TH2
ose * e 27 % (8 BITS) (8 BITS)
¥ SN | |
| ' N T
! TRZ ‘__5 / “—
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i % RACAP2L RCAP2H‘
* . cT2 8iT
l
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// \\ i ~
P1.0 g 2 e
(T2) \ / ~J .

!
T20E (T2MOD.1)
____ TRANSITION
%__ DETECTOR
P1.1 / AN v /A‘ ———-——EXFZ 7 TIMER 2
e i o e e
N
EXEN2
re 6. SPI Block Diagram
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The UART in the AT8958252 operates the same way as the UART in the AT89C51 and
AT89C52. For further information on the UART operation, refer to the Atmel web site
(hitp//www.atmel.com). From the home page, select “Products”®, then “Microcontroliers,
then “8051-Architecture”. Click on “Documentation”, then on “Other Documents”. Open
the document “AT89 Series Hardware Descripfion”.

The serial peripheral interface {SP1) allows high-speed synchronous data transfer
between the AT8958252 and peripheral devices or between several AT8958252
devices. The AT8958252 SP) features include the following:

»  Full-Duplex, 3-Wire Synchronous Data Transfer

» Master or Stave Operation

» 1.5 MHz Bit Frequency (max.)

« LS8 First or MSB First Data Transfer

+  Four Programmable Bit Rates

» End of Transmission Interrupt Flag

«  Write Collision Flag Protection

«  Wakeup from Idie Mode (Siave Mcde Only)

The interconnection between master and slave CPUs with SP! is shown in the following
figure. The SCK pin is the clock output in the master mode but is the clock input in the
stave mode. Writing to the SPI data register of the master CPU starts the SP( clock gen-
erator, and the data written shifts out of the MOSI pin and into the MOS! pin of the slave
CPU. After shifting one byte, the SPI clock generator stops, setting the end of transmis-
sion flag (SPIF). if both the SP! interrupt enable bit (SPIE) and the serial port interrupt
enable bit (ES) are set, an interrupt is requested.

The Slave Select input, SS/P1.4, is set low to select an individual SP) device as a slave.
When SS/P1.4 is set high, the SP! port is deactivated and the MOSI/P1.5 pin can be
used as an input.

There are four combinations of SCK phase and polarity with respect to serial data,
which are determined by control bits CPHA and CPOL. The SP! data transfer formats
are shown in Figure 8 and Figure 9.

re 7. SPl Master-slave Interconnection

MSB MASTER LSB iyso wisol MSB  SLAVE LSB
8-BIT SHIFT REGISTER |—+ o 8-BIT SHIFT REG!STERh
x i
> IMOSI_MOSE f
SPI ~isok  sex }
CLOCK GENERATOR 5 =
T Ve ¥
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¢ 8. SPI transfer Format with CPHA =0

SCKCYCLE #
(FOR REFERENCE)

SCK (CPOL=0)

SCK (CPOL=1)
MOSI
(FROM MASTER)

MISO
(FROM SLAVE)

SS(TOSLAVE) |

2 3 4 5 6 7 8

S (e

PR

*Not defined but normally MSB of character just received

'@ 9. SPI Transfer Format with CPHA =1

SCKCYCLE #
(FOR REFERENCE)

SCK (CPOL=0) A
SCK (CPOL=1) N

MOSI
(FROM MASTER)

MISO
(FROM SLAVE)

SS(TOSLAVE) |\

REngugagnEiEn s
—wsB X6 X5 X a X3 X 2 X 1 X1s8 X + >x—

ENENANR R NRR RN

1 2 | 3 ] 4 5 6 | 7 | 8

s 1>1ﬁ<t | ‘X‘Xl

JSBXIB l5 i4 la !2 I1 |l_ss
fﬁ:ﬁfﬁfﬁG)(‘&lX I6$<|5l><l4l>(3>(2>(1g< 1B —

aNiNANENNA RN

*Not defined but normally LSB of previcusly transmitted character.

rrupts

EEEEEE——— A mE‘,&

-MICRO-11/03

The AT89S8252 has a lotal of six interrupt vectors: two external interrupts (INTO and
INT1), three timer interrupts (Timers 0, 1, and 2), and the serial port interrupt. These
interrupts are all shown in Figure 10.

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

Note that Table 10 shows that bit position 1E.6 is unimplemented. In the AT89C51, bit
position IE.S is also unimpiemented. User sofiware should not write 1s to these bit posi-
tions, since they may be used in future AT89 products.

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

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

19
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-10. Interrupt Enable (IE) Register
3)(LSB)
{ ea | - | em ES ETY EX1 ETO Ex0 |
Enable Bit = 1 enables the interrupt.
Enable Bit = 0 disables the interrupt.

Symbol Position Function
EA IE7 Disables all interrupts. if EA = 0, no interrupt is acknowledged. if EA = 1, each interrupt
source is individually enabled or disabled by setting or clearing its enable bit.
- IE6 Reserved.
ET2 IES Timer 2 interrupt enable bit.
ES IE4 SPI1 and UART interrupt enable bit.
ET1 IE3 Timer 1 interrupt enable bit.
EX1 lE2 External interrupt 1 enable bit.
ETO IE.1 Timer O interrupt enable bit.
EX0 IE.0 External interrupt 0 enable bit.

- software should never write 1s to unimplemented bits, because they may be used in future AT89 products.

e 10. Interrupt Sources

S
iNTO —-::r'; R — (€0 {—»
{
1
4 -

TFO >

{
. {

INT -——o’:‘, o E
=

3
v

AT 89S 8252 5000000000000

0401F-MICRO-11/03



EEEEEEEEsssssssssssssesessnseesssssns A T89S8252

illator XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier that

racteristics can be configured for use as an on-chip oscillator, as shown in Figure 11. Either a
quartz crystal or ceramic resonator may be used. To drive the device from an external
clock source, XTAL2 should be ieft unconnected whife XTAL1 is driven, as shown in
Figure 12. There are no requirements on the duty cycie of the external clock signal,
since the input to the internal clocking circuitry is through a divide-by-two flip-flop, but
minimum and maximum voitage high and low time specifications must be observed.

Figure 11. Oscillator Connections

c2
_”_—I— XTAL2
ct T
oI —& XTAL1
® GND
+
Note: C1,C2 30 pF & 10 pF for Crystals

Figure 12. External Clock Drive Configuration

NC

EXTERNAL

OSCILLATOR

SIGNAL

—— AUNEL
MICRO-11/03 [

]

i
|
=

40 pF + 10 pF for Ceramic Resanators

XTAL2

XTAL1

21



ver-down Mode

gram Memory

Mode

k Bits

ATMEL

In idle mode, the CPU puts itself {0 sieep while alf the on-chip peripherals remain active.
The mode is invoked by sofiware. The content of the on-chip RAM and alf the special
functions registers remain unchanged during this mode. The idle mode can be termi-
nated by any enabled interrupt or by a hardware reset.

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

Status of External Pins During ldle and Power-down Modes

Program -
Mode HMemory ALE PSEN PORTO PORT1 PORT2 PORT3
idle internal 1 1 Data Data Data Data
idie External 1 1 Float Data Address Data
Power-down Internal 0 0 Data Data Data Data
Power-down Extemal 4 (4] Float Data Oata Data

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

To exit power-down via an interrupt, the extemal interrupt must be enabled as level sen-
sitive before entering power-down. The interrupt service routine starts at 16 ms
(nominal) after the enabled interrupt pin is activated.

The AT89S8252 has three lock bits that can be left unprogrammed (U) or can be pro-
grammed (P) fo obtain the additicnal features listed in the following table.

When lock bit 1 is programmed, the fogic fevel at the EA pin is sampled and latched dur-
ing reset. If the device is powered up without a reset, the fatch initializes to a random
value and halds that value until reset is activated. The latched value of EA must agree
with the current logic level at that pin in order for the device to function properly.

Once programmed, the lock bits can only be unprogrammed with the Chip Erase opera-
tions in either the parallel or serial modes.

k Bit Protection Modes(1®

Program Lock Bits
LB1 L82 L83 Protection Type

U U U No interna) memory lock feature.

P U U MOVC instructiong_gmwted from external program memory are disabled from felching code bytes from
internal memory. EA is sampled and tatched on reset and further programming of the Flash memory
(parallel or serial mode) is disabled.

P P U Same as Mode 2, but paratie! or serial verify are aiso disabled.

P 14 P Same as Mode 3, but external execution is atso disabled.

1. U= Unprogrammed
2. P =Programmed

AT 89S 82 552 0000000000000
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gramming the Atmel's AT89S8252 Flash Microcontroller offers 8K bytes of in-system reprogrammable
sh and EEPROM Flash Code memory and 2K bytes of EEPROM Data memory.

The AT89S8252 is normally shipped with the on-chip Flash Code and EEPROM Data
memory arrays in the erased state (i.e. contenis = FFH) and ready o be programmed.
This device supports a High-voltage (12-V Vp) Paraltel programming mode and a Low-
voltage (5-V V) Serial programming mode. The serial programming mode provides a
convenient way to reprogram the AT89S8252 inside the user’s system. The parallel pro-
gramming mode is compatible with conventional third party Flash or EPROM
programmers.

The Code and Data memory arrays are mapped via separate address spaces in the
serial programming mode. In the parallel programming mode, the two arrays occupy
one contiguous address space: 0000H to 1FFFH for the Code array and 2000H to
27FFH for the Data array.

The Code and Data memory arrays on the AT89S8252 are programmed byle-by-byte in
either programming mode. An autc-erase cycle is provided with the seli-imed program-
ming operation in the serial programming mode. There is no need to perform the Chip
Erase operation to reprogram any memory location in the serial programming mode
unless any of the {ock bits have been programmed.

in the parallel programming mode, there is no auto-erase cycle. To reprogram any non-
biank byte, the user needs to use the Chip Erase operation first to erase both arrays.

Parallel Programming Algorithm: To program and verify the AT8988252 in the paral-
lel programming mode, the following sequence is recommended:
1. Power-up sequence:

Apply power between V. and GND pins.

Set RST pin to "H".

Apply a 3 MHz to 24 MHz clock to XTAL1 pin and wait for at least 10 milliseconds.
2. SetPSEN pinto “L”

ALE pin to “H”

EA pin to “H” and all other pins to “H".

3. Apply the appropriate combination of “H” or “L” logic levels to pins P2.6, P2.7, P3.6,
P3.7 to select ane of the programming operations shown in the Flash Programming
Modes table.

4. Apply the desired byte address to pins P1.0 to P1.7 and P2.0 to P2.5.
Apply data to pins P0.0 to P0.7 for Write Code operation.
5. Raise EA/V,., to 12V to enable Flash programming, erase or verification.

6. Pulse ALE/PROG once to program a byte in the Code memory array, the Data mem-
ory array or the lock bits. The byle-write cycle is self-timed and typically takes
1.5ms.

7. To verify the byte just programmed, bring pin P2.7 to “L” and read the programmed
data at pins P0.0 fo P0.7.

8. Repeat steps 3 through 7 changing the address and data for the entire 2K or 8K
byies array or until the end of the object file is reached.

9. Power-off sequence:

Set XTAL1 to“L".
Set RST and EA pins to “L".
Turn V¢ power off.
C lmEl 23
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In the parallel programming mode, there is no auto-erase cycle and to reprogram any
non-blank byte, the user needs to use the Chip Erase operation first to erase both
arrays.

Data Polling: The AT8958252 features DATA Palling to indicate the end of a byte write
cycle. During a byte write cycle in the parallel or serial programming mode, an
attempted read of the last byte written will result in the complement of the written datum
on P0.7 (parallel mode), and on the MSB of the serial output byte on MISO (serial
mode). Once the write cycie has been completed, true data are valid on ali outputs, and
the next cycle may begin. DATA Polling may begin any time after a write cycle has been
initiated.

Ready/Busy: The progress of byte programming in the parallel programming mode can
also be monitored by the RDY/BSY output signal. Pin P3.4 is pulled Low after ALE goes
High during programming to indicaie BUSY. P3.4 is pulled High again when program-
ming is done to indicate READY.

Program Verify: If fock bits LB1 and LB2 have not been programmed, the programmed
Code or Data byte can be read back via the address and data lines for verification. The
state of the fock bits can also be verified directly in the parailel programming mode. in
the serial programming mode, the state of the fock bits can only be verified indirectly by
observing that the lock bit features are enabled.

Chip Erase: Both Flash and EEPROM arrays are erased electrically at the same time.
in the paralle! programming mode, chip erase is inifiated by using the proper combina-
tion of controf signals and by holding ALE/PROG fow for 10 ms. The Code and Data
arrays are written with all *1”s in the Chip Erase operation.

In the serial programming mode, a chip erase operation is initiated by issting the Chip
Erase instruction. In this mode, chip erase is self-timed and takes about 16 ms.

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

Serial Programming Fuse: A programmable fuse is available to disable Serial Pro-
gramming if the user needs maximum system security. The Serial Programming Fuse
can only be programmed or erased in the Parallel Programming Mode.

The AT89S8252 is shipped with the Serial Programming Mode enabled.

Reading the Signature Bytes: The signature bytes are read by the same procedure as
a normal verification of locations 030H and 031H, except that P3.6 and P3.7 must be
pulled to a logic low. The values returned are as follows:

(030H) = 1EH indicates manufactured by Atmel
(031H) = 72H indicates 8358252

Every code byte in the Fiash and EEPROM arrays can be written, and the entire array
can be erased, by using the appropriate combination of controf signals. The write opera-
tion cycle is self-imed and once inifiated, will automatically time itself to completion.

Most worldwide major programming vendors offer support for the Atmel AT83 microcon-
troller series. Please contact your local programming vendor for the appropriate
software revision.

/AT 89S 3252 o000

0401F-MICRO-11/03



s A T89S8252

ial Downloading

al Programming
withm
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Both the Code and Data memory arrays can be programmed using the serial SP! bus
while RST is pulled to V.. The serial interface consists of pins SCK, MOS) (input) and
MISO (output). After RST is set high, the Programming Enable instruction needs to be
executed first before program/erase operations can be executed.

An auto-erase cycle is built into the seif-timed programming operation (in the serial
mode ONLY) and there is no need to first execute the Chip Erase instruction unless any
of the lock bits have been programmed. The Chip Erase operation tumns the content of
every memory location in both the Code and Data arrays into FFH.

The Cade and Data memory arrays have separate address spaces:

0000H to 1FFFH for Code memory and 000H to 7FFH for Data memory.
Either an external system clock is supplied at pin XTAL1 or a crystal needs to be con-
nected across pins XTAL1 and XTAL2. The maximum serial clock (SCK) frequency

should be less than 1/40 of the crystal frequency. With a 24 MHz oscillator clock, the
maximum SCK frequency is 600 kHz.

To program and verify the AT89S8252 in the serial programming mode, the following
sequence is recommended:

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

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

2. Enable serial programming by sending the Programming Enable serial instruction to
pin MOSI/P1.5. The frequency of the shift clock supplied at pin SCK/P1.7 needs to
be less than the CPU clock at XTAL1 divided by 40.

3. The Code or Data array is programmed one byte at a time by supplying the address
and data together with the appropriate Write instruction. The selected memory loca-
tion is first automatically erased before new data is written. The write cycle is self-
timed and typically takes less than 2.5 ms at 5V.

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

5. At the end of a programming session, RST can be set low fo commence normal
operation.
6. Power-off sequence (if needed):
Set XTAL1 to “L" (if a crystal is not used).
Set RST fo “L".
Tum Vg power off.

®
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The Instruction Set for Serial Programming follows a 3-byte protocol and is shown in the

uction following table:

iction Set
Input Format

uction Byte 1 Byte 2 Byte 3 Operation

ramming Enable 1010 1100 | 01010011 | xxxxxxxx | Enable serial programming interface after RST goes high.

Erase 1010 1100 xoox X100 xox xxxx | Chip erase both 8K & 2K memory arrays.

{ Code Memory aaaa at01 low addr xxxx 0ok | Read data from Code memory array at the selected address.
The 5 MSBs of the first byte are the high order address bits.
The low order address bits are in the second byte. Data are
available at pin MISO during the third byte.

y Code Memory aaaa a010 low addr datain Wiite data to Code memory location at selected address. The
address bils are the 5 MSBs of the first byte together with the
second byte.

{ Data Memory 00aa a101 {ow addr xxxx xxxx | Read data from Data memory amay at selected address. Data
are available at pin MISO during the third byte.

» Data Memory 00aa a110 low addr data in Write data to Data memory location at selected address.

3 Lock Bits 1010 1100 ngx)ﬁﬂ 0 xxxx | Write lock bits.

=3 Set LB1, LB2 or LB3 = *0” to program lock bits.

1. DATA polling Is used to indicate the end of a byte write cycle which typically takes less than 2.5 ms at 5V.
2. “aaaaa” = high order address.

3. X" =don't care.

AT 89S 8252 0000000000000
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ih and EEPROM Parallel Programming Modes

Data ¥O Address
] RST | PSEN | ALE/PROG | EAN, | P26 | P27 | P36 | P3.7 | PO.7T:0 | P25:0P1.7:0
| Prog. Modes H n nt x
Erase H L |~ D 2v H L L L X X
{10K bytes) Memory H L ~_ 12v L H H H DIN ADDR
(10K bytes) Memory H L H 2v L L H H DOUT ADDR
Lock Bits: H L |~ 12v H L H L DIN X
8it- 1 PO7T=0 X
Bit - 2 P0.6=0 X
Bit-3 P05=0 X
'Lock Bis: H L H 2v H H L L DouT X
Bit - 1 @Po2 X
Bit- 2 @po X
Bit-3 @ro.o X
| Atmel Code H 12v L L L DOUT 30H
| Device Code L H 2V L L L DOUT 31H
1 Prog. Enable H L {9 12v L H L H | POO=0 X
) Prog. Disable H L |~ v L H L H | POO=1 X
| Serial Prog. Fuse H L H 12V H H L H | @P0O X

1. "h" = weakly pulled “High® internally.
. Chip Erase and Serial Programming Fuse require a 10 ms PROG puise. Chip Erase needs to be performed first before

reprogramming any byte with a content other than FFH.

2
3. P34 is pulled Low during programming to indicate
4

. “X*=don't care

-MICRO-11/03
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e 13. Programming the Flash/EEPROM Memory Figure 15. Flash/EEPROM Serial Downioading
+5V +4.0V 10 6.0V
AT89S8252 ? AT89S52
ADDR, 20— A7} by Vee | Vee |1
GO00H/27FFH P20 - P25 PO PGM
A8 - a13| . o INSTRUCTION
—» P26 AE e RO INPUT —» P1.5MOSI
E FLASH — < 1 P1.6MISO
GrRAMMING /] "] P27 DATA OUTPUT
DES TABLE —» P3.8 CLOCK IN —P] P1.7/SCK
—»} P3.7
—&————— XTAL2 EA |[¢—— Vpp ——T———- XTAL2
3-24 MHz| i
—
P34 |- RDY/ = _L.I |
BSY T
|

XTAL1 RST je—— v, -——-‘——ﬁ— XTAL1 RST l¢—— V,
— ;

f GND PSEN |— r GND

= -='5L. 4

e 14. Verifying the Flash/EEPROM Memory

+5V
AT8958252 ?
appr. 20 - ALl by Ve L1
COOOH/2FFFH PGM DATA
P20 - P25 PO | (USE 10K
A8 - A13 PULLUPS)
—»| P26
SEE FLASH | | p27 ALE e Vi
ROGRAMMING
VODES TABLE | —*] P36
—»} P37
—————| XTAL2 EA le—— Vi
4 Mhz| o
3

-—e————| XTAL1 RST [&—— V)
-t—’ GND PSEN ————1—

AT 89S 82552 2500000000000
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sh Programming and Verification Characteristics — Paraliel Mode
)°C to 70°C, Ve = 5.0V £10%

bol | Parameter Min Max Units
Programming Enable Voitage 11.5 2.5 \Y
Programming Enable Cusvent 1.0 mA

oL Oscillator Frequency 3 24 MHz

) Address Setup to PROG Low . 48t o

" Address Hold after PROG 48t oy

) Data Setup to PROG Low 48te o,

X Data Hold after PROG 48ty

) P2.7 (ENABLE) High to Vpp 4850,

. Vpp Setup to PROG Low 10 s

1 PROG Width 1 110 us

, Address to Data Valid Bloa

; ENABLE Low to Data Valid 48t oy

z Data Float after ENABLE 0 4Btoi o

] PROG High to BUSY Low 1.0 s
Byte Write Cycle Time 20 ms

sh/EEPROM Programming and Verification Waveforms — Parallel Mode

.0 - P1.7 PROGRAMMING } 1 VERIFICATION !
20 - P25 1 ADDRESS “j ADDRESS
[¢— tavav
PORT 0 g DATA IN ‘ " DATA OUT ¢
> toveL  loHpx [
taveL * {aHax
ALE/PROG
st e taen—"
— Ver R ) T
EANe - — | S U S
P2.7 e taov — G—:-’i *— tenaz
{ENABLE) - % j
t — —
P34 F_ ;/
(RDY/BSY) {___ BusY ‘ READY
o twe
—— AVTEL 2
[
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ial Downloading Waveforms

SERIAL CLOCK INPUT
SCKIP1.7 SN I I O I

SERIAL DATA INPUT

]
1
H
MOSI/P1.5 imsBl T T 1T 1T T TsB}
1
SERIAL DATA OUTPUT |
MISO/P1.6 ™MSBl T [T 1T 1 Iisg

al Programming Characteristics

re 16. Serial Programming Timing

Mosi )
tovsh

SCK

7\
NG
7\

X

»e tshox  (ISLSH

a

tsHst

|/
wso X XX

» 11. Serial Programming Characteristics, T, = -40°C to 85°C, V¢ = 4.0 - 6.0V (Unless Otherwise Noled)

1bo) Parameter Min Typ Max Units
LCL Oscillator Frequency 0 24 MHz
L Oscillator Period 416 as
L SCK Pulse Width High 2 taa ns
H SCK Pulse Width Low 24 %0 ns
H MOS! Setup to SCK High taa ns
X MOSI Hold after SCK High 20t ns

AT 8O S 8 2 5 2 0000000000000
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solute Maximum Ratings*

1ating TeMPerature............c.cvvovvvvsererrns -55°C to +125°C “NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
age Temperature...................... -65°C to +150°C age to the device. This s a stress rating only and
functional operation of the device at these or any
age on Any Pin other conditions beyond those indicated in the
Respectto Ground ...........ccceeeveeveneicniennen. 10V +7.0V operational sections of this specification is not
. implied. Exposure to absolute maximum rating
imum Operating Voltage 8.8v conditions for extended periods may affect device
reliability.
Output Current..........cccoevreeeereeeaene 15.0 mA
Characteristics
ralues shown in this table are valid for T, = -40°C to 85°C and V¢ = 5.0V 1 20%, unless otherwise noted.
bol Parameter Condition Min Max Units
{nput Low-voltage {Except EA) -0.5 0.2Vec- 01 v
Input Low-voltage (EA) 05 02V -0.3 Y
Input High-voitage {Except XTAL1, RST) 0.2V +0.8 Ve + 0.5 v
Input High-voltage (XTAL1, RST) 0.7 Voo Ve +0.5 \
Output Low-voltage (! lo, =1.6MA 0.5 '
(Ports 1,2,3)
Output Low-voitage () o, =3.2mA 0.5 v
(Port 0, ALE, PSEN)
Output High-woltage log = -B0 PA, Vo = 5V £10% 24 v
(Ports 1,2,3, ALE, PSEN) o =-25 pA 0.75 Voo v
,0“ =-10 uA 0.9 VQc v
Output High-voltage fon = -800 pA, Ve = 5V £10% 24 v
(Port 0 in External Bus Mode) s = -300 pA 0.75 Voo v
oy = -80 pA 0.9 Ve v
Logical 0 Input Cumrent (Ports 1,2,3) Vg = 0.45V -50 HA
Logical 1 to 0 Transition Cusrent (Ports 1,2,3) Viy =2V, Ve = 5V £10% -650 pA
Input Leakage Current 045 <V <V +10 HA
(Port 0, EA)
T Reset Pull-down Resistor 50 300 KQ
Pin Capacitance Test Freq. = 1 MHz, T, =25°C 10 pF
Power Supply Current Active Mode, 12 MHz 25 mA
idle Mode, 12 MHz 8.5 mA
Power-down Mode 2 Ve =6V 100 HA
i 1. Under steady state (non-transient) conditions, I, must be externally Emited as follows:

Maximum g, per port pin: 10 mA

Maximum I, per 8-bit port: Port 0: 26 mA; Ports 1, 2, 3: 15 mA

Maximum total I, for all output pins: 71 mA

if 1o, exceeds the test condition, Vo, may exceed the refated specification. Pins are not guaranteed {o sink current greater

than the listed test conditions.
2. Minimum V. for Power-down is 2V

MICRO-11/03
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Characteristics

ir operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other
its = 80 pF.

rnal Program and Data Memory Characteristics

Variable Oscillator
bo) Parameter Min Max Units
cL Oscillator Frequency o 24 MHz
ALE Pulse Width 2ty - 40 ns
. Address Valid to ALE Low toce - 13 ns
¢ Address Hold after ALE Low teeL - 20 ns
ALE Low to Valid Instruction In 4t - 65 ns
, ALE Low to PSEN Low toce- 13 ns
i PSEN Pulse Widih 3t - 20 ns
PSEN Low to Valid Instruction In Bteoy-45 ns
Input Instruction Hold after PSEN 0 ns
: input Instruction Float after PSEN toc- 10 ns
/ PSEN to Address Valid tere -8 ns
Address to Valid Instruction In Sle o - 55 ns
’ PSEN Low to Address Float 10 ns
” RD Pulse Width 6tey o - 100 ns
. WR Pulse Width Blo o - 100 ns
, RD Low to Valid Data in Steyer - 90 ns
X Data Hold after RD o ns
z Data Float after RD 2oy - 28 ns
' ALE Low to Valid Data In 8ty - 150 ns
y Address to Valid Data in Yoo - 165 ns
L ALE Low to RD or WR Low 3tgic - 50 3tei e +50 ns
L Address to RD or WR Low B - 75 ns
x Data Valid to WR Transition toc - 20 ns
" Data Valid to WR High Ttae - 120 ns
,x Data Hold after WR terer - 20 ns
7 RD Low to Address Float ] ns
" RD or WR High to ALE High tocL - 20 tocL +25 ns

AT89S58252 —W
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ernal Program Memory Read Cycle

— by -
ALE , N
tAvu_ < tu_‘v
PSEN 7 > » touy
tuax » i
‘ thrx—*‘ -— { |
PORT 0 o—1 AQ- A7 ; -4 INSTRIN } % % AQ-A7
o by ———»
PORT 2 k3 AB - A15 < AB-A15
ernal Data Memory Read Cycle
'4——tu.“_|_——-—> ’
AE | ¥ .
—  *—bwan
PSEN
- tF;LﬁH —>
— tw —»
RD — by ax —»] ) — /
ety — N -»‘ taov *—’E {aHDz
LAz r- —p <~—~§-tRHDx

PORT 0 __ '~ A0 - A7 FROM Rl OR DPL:} I/ ';g—ifDATA IN,‘,%*;—.%‘\AO - A7 FROM PCL —INSTR IN

- tAVWL —_— :

——— tavov ——p]
PORT 2 ___f P20 - P2.7 OR A8 - A15 FROM DPH_ - A8 - A15 FROM PCH

ATEL s
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ernal Data Memory Write Cycle

i*—‘ Ly i
ALE ¢ ' p%
l ~—>’§ L-
PSEN ! o
— fywm —>e—bnwn -—»g
i
WR *_tw *’i oy
Pl
L1 tovwn —+
PORT 0 —( AO - A7 FROM RI OR DPLH "'DATA OUT | <'AD - A7 FROM PCL'— INSTR_ N
[
N tavw >
PORT 2 P2.0 - P2.7 OR A8 - A15 FROM DPH A8 - A15 FROM PCH

ernal Clock Drive Waveforms

} ; tonex
V. - 05V fonx | oLeH . | o
cc T T, foTTTTTT
L 0.2 Vg- 0.1V 4 —}—— S
45V —— e o ——
o o ox —*
oo
ernal Clock Drive
Vee = 4.0V {0 6.0V

ibof | Parameter Min Max Units
oL Oscillator Frequency 0 24 MHz

Clock Pericd 41.6 ns
X High Time 15 ns
< Low Time 15 ns
1 Rise Time 20 ns
L Fall Time 20 ns

AT 80 S 8 2 5 2 0000000000000
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s A T89S8252

ial Port Timing: Shift Register Mode Test Conditions
rafues in this table are valid for Vo = 4.0V to 6V and Load Capacitance = 80 pF.

Variable Oscillator
ibol | Parameter Min Max Units
_ Serial Port Clock Cycle Time 1200 ps
3 Output Data Setup to Clock Rising Edge 10t o - 133 ns
X Output Data Hold after Clock Rising Edge 2oy~ 117 ns
¢ Input Data Hold after Clock Rising Edge 0 ns
’ Clock Rising Edge to Input Data Valid 10tey - 133 ns
ft Register Mode Timing Waveforms
NSTRUCTION I o | 1 [ 2 i 3 i 4 I 5 i 6 ] 7 { 8 i
ae LML ororrrrurrurgrururirere e
N * baxe
CLOCK N I N I O T I A D I
VXH [¢—
— ] — txw’:»c

WRITE TO SBUF ~ o | X 1 2 X3 X a2 X5 X 8 X 7 /7

v — t
OUTPUT DATA terow [+ I'_ XHDX SETTI

. CLEARRI |,
v
INPUT DATA

Testing Input/Output Waveforms'"

Veor OV—  _grv e
1" TEST POINTS ;,-.i"
S 02 - 0av T

0.45V —— . —

1. AC inputs during testing are driven at V¢ - 0.5V
for a logic 1 and 0.45V for a logic 0. Timing measurements are made at Vy, min. for a logic 1 and Vy max. fora logic 0.

at Waveforms(")
vLOAD+ o.w '_"’_-_‘*vm 0.1V
vV, Timing Reference —
LoAD : Points
VLOAB" OIV L VOL* o

1. For timing purposes, a port pin is no longer floating when a 100 mV change from load voltage occurs. A port pin begins to
float when a 100 mV change from the loaded V/Vq, level ocours.

MICRO-11/03
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(]

AT8988252
o TYPICAL ICC (ACTIVE) at 25°C
V=68V
¢ 12 // // Ve =50V
— ="
P —
—
0
0 4 8 12 16 20 24
F (MHz)
AT89S88252
TYPICAL ICC (IDLE) at 25°C
48 Yo
490
& 32 = el
‘R 1.6 — V,,_l/
08
0o
0 4 8 12 16 20 24
F (MHz)
AT8958252
TYPICAL ICC vs. VOLTAGE - POWER DOWN (85°C)
20
{15 / /
G
u
0
oV 4.0V 5.0V 6.0V
V. VOLTAGE

Notes: 1. XTAL1 lied to GND for icc {power-down)
2. Lock bits programmed

AT 89S 8 215 2 1500000000000

0401F-MICRO-11/03



e A T89S8252

lering Information

seed Power
iHz) Supply Ordering Code Package Operation Range
4.0Vto 6.0V AT89S8252-24AC 44A Commarcial
AT8958252-244C 44) (0°C to 70°C)
24 AT89S8252-24PC 40P6
4.0Vto 6.0V AT8958252-24A) 44A Industrial
AT8958252-24)) 444 {(-40°C 10 85°C)
AT8958252-24P1 40P6

Package Type

44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)

44-jead, Plastic J-leaded Chip Carrier (PLCC)

40-lead, 0.600" Wide, Plastic Dual nline Package (PDIP)

MICRO~-11/03
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ATEL

kaging Information

- TQFP
PIN1 R 3
| Ee | |
"“PIN 1 IDENTIFIER E :‘{ %
e Laif\’ ,\,%‘E E1 l,E
b = |
: -
' i““
i mmmw hmm}ummlz 1
! D '
C 0-T P
‘%fmmwm ~
AL A2 LA

_.J S
COMMON DIMENSIONS
(Unit of Measure = mm)
SYMBOL| MIN NOM MAX | NOTE
A - - 1.20
Al 0.05 - 0.15
A2 095 1.00 1.05
D 11.75 | 1200 | 1225
D1 9.80 1000 | 10.10 j Note2
E 1175 | 12.00 | 1225
E1 9.80 1000 { 10.10 | Note 2

Notes: 1. This package conforms to JEDEC reference MS-026, Variation ACB.
2. Dimensions D1 and E1 do not include mot!d protrusion. Allowable

protrusion is 0.25 mm per side. Dimensions D1 and E1 are maximum 8 0.30 - 045
plastic body size dimensions including mold mismatch. c 0.09 _ 0.20
3. Lead coplanarity is 0.10 mm maximum. - -
L 0.45 - 0.75
e 0.80 TYP
10/5/2001
nard Park TITLE DRAWING NO. |REV.
gﬁgs': ZA 951;’1‘“’ 44A, 44-ead, 10 x 10 mm Body Size, 1.0 mm Body Thickness, 44A B
' 0.8 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)

AT 89S 825 2 00
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AT8958252

-PLCC
. 1.14(0.045) X 45"
1.14{0.045) X 45 PINNO. 1 L 0.318(0.0125
* P ;‘i{;’m’?_‘m"j'm ‘<— 0.191(0.0075)
L N
] : '
i D 4 |
D T ;
}_ -~ E1 E 81 D2/E2
B ~
_t y l
p l
D
aj 3) / *
|5 I U Sy SO O & QD NN Dy NN By B | i
A2
L-———-— D1 —-}
D -l-r‘ Al
—_——
0.51(0.020)MAX
45" MAX (3X)
L COMMON DIMENSIONS
(Unit of Measure = mm)
! SYMBOL| MIN NOM MAX | NOTE
A 4.191 - 4572
A1l 2.286 - 3.048
A2 0.508 - -
D 17.399 - 17.653
D1 16.510 - 16.662 | Note 2
E 17.399 - 17.653
Notes: 1. This package conforms to JEDEC reference MS-018, Variation AC.
2. Dimensions D1 and E1 do not include mold protrusion. E1 16510 ) - | 16662 |Note2
Allowable protrusion is .010"(0.254 mm) per side. Dimension D1 D2/E2 | 14.986 - 16.002
and E1 include mold mismatch and are measured at the extreme B 0.660 0813
material condition at the upper or lower parting fine. : -
3. Lead coplanarity is 0.004" (0.102 mm) maximum. B1 0.330 - 0.533
e 1.270 TYP
10/04/01
2325 Orchard Pa TITLE DRAWING NO. (REV.
rkway . . .
% San Jose, CA 95131 44J, 44-lead, Plastic J-leaded Chip Carrier (PLCC) 44 8

] ‘“]E'!Ib

MICRO-11/03
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5 — PDIP

b PIN

1
Ao, OO, Jfn

d =

N I O I N O O O N G

"
EATING PLANE _L'

TL €L

B1
p—
[ COMMON DIMENSIONS
c \/ \ \.,l, \_T/. 15° REF (Unit of Measure = mm)
~ SYMBOL| MIN | NOM | MAX | NOTE
i“_‘ eB —“’I A - - 4.826
A1_ | 0381 - -
D |s2070 | - |52578|Note2
E |15240 | - | 15875
E1 | 13462 | - | 13.970 | Note2
B 1036 | - | 0559
Notes: 1. This package conforms to JEDEC reference MS-011, Variation AC. B1 | 1041 | - | 1651
2. Dimensions D and E1 do not include mold Flash or Protrusion. L 3.048 - 3.556
Metd Flash or Protrusion shall not exceed 0.25 mm (0.0107). c 0.203 _ 0.381
eB 115404 | - | 17526
e 2.540 TYP
09/28/01
BE3 2325 Orchard Parkway e . DRAWING NO. [REV.
BEL .. .ose Ca 95131 ﬁg{l;g, A-ead (0.800°/15.24 mm Wide) Piastic Dual 40P6 B
ge (PDIP)

AT 8O S 8 2 5 2 00
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VOTOROLA
EMICONDUCTOR TECHNICAL DATA

Order this document
by 4N35/D

VDE uL CBA SET] | SEMKO | DEMKO | NEMKO | BABT

GlobalOptoisolator™

5-Pin DIP Optoisolators
lransistor Output

The 4N35, 4N36 and 4N37 devices consist of a gallium arsenide infrared
mitting diode optically coupled to a monolithic silicon phototransistor detecior.

Current Transfer Ratio — 100% Minimum @ Specified Conditions
Guaranteed Switching Speeds
Meets or Exceeds all JEDEC Registered Specifications

To order devices that are tested and marked per VDE 0884 requirements, the
suffix "V” must be included at end of part number. VDE 0884 is a test option.

\pplications
General Purpose Switching Circuits
Interfacing and coupling systems of different potentials and impedances
Regulation Feedback Circuits
Monitor & Detection Circuits
Solid State Relays

AAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

Rating | symbol | value | unit |
NPUT LED
Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mw
with Negligible Power in Output Detector
Derate above 25°C 1.41 mw/°C
JUTPUT TRANSISTOR
Collector—-Emitter Voltage VCEO 30 Voits
Emitter-Base Voltage VEBO 7 Volts
Collector-Base Voltage VeBo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Ta =25°C Pp 150 mw
with Negligible Power in Input LED
Derate above 25°C 1.76 mW/C
‘OTAL DEVICE
Isolation Source Voitage(1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Tp, = 25°C Pp 250 mw
Derate above 25°C 2.94 mwW/°C
Ambient Operating Temperature Range(2) TA ~55to +100 G
Storage Temperature Range(2) Tstg -55to +150 °C
| Soldering Temperature (10 sec, 1/16” from case) T 260 °C

. Isolation surge voltage is an internal device dielectric breakdown rating.

For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.
referred devices are Motorola recommended choices for future use and best overall value,

lobalOptoisolator is a trademark of Motorola, Inc.

REV 2

© Motorola, Inc. 1995

4AN35*
4N36
4N37

[CTR = 100% Min]

*Motorola Preferred Device

STYLE 1 PLASTIC

8

STANDARD THRU HOLE
CASE T30A-04

SCHEMATIC

123 6
2 \ 5
30— 4

PIN 1. LED ANODE
2. LED CATHODE
3. NC.
4. EMITTER
5. COLLECTOR
6. BASE

@mmo;.a




IN35 4N36 4N37

:LECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)(f)

Characteristic | symbot | wn | myp() | max | uni |
NPUT LED
Forward Voitage (I = 10 mA) Ta =25°C VE 08 1.15 1.5 v
Ta =-55°C 0.9 1.3 1.7
TA = 100°C 0.7 1.05 14
Reverse Leakage Cument (VR =6 V) IR — — 10 pA
Capacitance (V=0 V, f = 1 MHz) Cy - 18 — pF
JUTPUT TRANSISTOR
Collector—Emitter Dark Cument (Vog = 10V, T = 25°C) ICEO — 1 50 nA
(VCE =30 V, Tp = 100°C) - — 500 uA
Collector-Base Dark Current (Vog = 10 V) Ta=25°C IcBO - 0.2 20 nA
TA = 100°C 100 —
Collector—Emitter Breakdown Voitage (Ic = 1 mA) V(BR)CEO 30 45 —_ v
Collector-Base Breakdown Voitage (I = 100 pA) V(BR)CBO 70 100 — \
Emitter—Base Breakdown Voltage (Ig = 100 pA) V(BRJEBO 7 7.8 — v
DC Current Gain (Ic =2 mA, VGE=5 V) hFE - 400 - —
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce — 7 - pF
Collector-Base Capacitance (f = 1 MHz, Vg = 0) Ccs — 19 - pF
Emitter-Base Capacitance {f = 1 MHz, Vgg = 0) Cen — 9 — pF
‘OUPLED
Output Collector Current TA=25°C Ic CTRID | 10(100) | 30(300) — mA (%)
(IF=10mA, Vcg =10 V) TA =-55°C 4 (40) —_ —_
TA = 100°C 4 (40) _ —
Collector-Emitter Saturation Voitage (I = 0.5 mA, IF = 10 mA) VCE(sat) — 0.14 0.3 v
Tum-On Time ton — 7.5 10 us
Tum-Off Time (lc=2mA,Vcc =10V, toff — 57 10
Rise Time Ry =100 Q)(3) . — 32 —
Fall Time t — a7 —
Isolation Voitage (f = 60 Hz, t = 1 sec) Viso 7500 — — Vac(pk)
Isolation Current(4) (Vo = 3550 Vpk) 4N35 1so — — 100 pA
{Vi-0 = 2500 Vpk) 4N36 — — 100
(V1-0 = 1500 Vpk) 4N37 — 8 100
Isolation Resistance (V = 500 V)4) RSO 10M - — ]
isolation Capacitance (V =0V, f = 1 MHz)4) Ciso — 0.2 2 pF

1. Always design to the specified minimum/maximum electrical imits (where applicable).

2. Current Transfer Ratio (CTR) = Ic/IF x 100%.
3. For test circuit setup and waveforms, refer to Figure 11.

4. For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.

Motorola Optoelectronics Device Data



4N35 4N36 4N37

TYPICAL CHARACTERISTICS
2T T—Tr—rrrr— g 10 :
.. ===—=—PULSE ONLY % e E—L A :
5 |- =————PULSE ORDC 4 £ = normALZED TO:
218 oL S [ i=tom
2 / 2 = ¥
l;; / "I % 1 1 1 :
<16 Wy g
3 44 3
> AT Y oz p 4
214 y. Ll S y s
; )//- Y] B o1 Tmor
E o = = S=EEsiEi
212 1L~ 8 '
3 i af 5
|
1 at 1l § 1741
‘10 100 1000 60'01 05 1 2 5 10 20 50
I, LED FORWARD CURRENT (mA) = If, LED INPUT CURRENT (mA)
Figure 1. LED Forward Voftage versus Forward Current Figure 2. Cutput Current versus Input Current
28 m- T T 1 T
"] % T ===
:H =T [ =10mA —] E 5 NORMALIZED TO T3 = 25°C ]
5 A =
o 20
3 & g 2
3-16 -3
5 < 5 A — a1
5 12 07
= g os
38— E
3 HA- 8
2 4L 2mA 5 02
1 mA %
0 1 1 0.1
g 1 2z 3 4 5 5 4 g g 10 a -60 -40 -20 0 20 40 60 80 100
Vce, COLLECTOR-EMITTER VOLTAGE (VOLTS) - Ta, AMBIENT TEMPERATURE (°C)
‘Figure 3, Coltector Current versus ‘Figure 4. Output Current versus Antbient Temperature
Collector-Emitter Voitage
E 1m  J -4 1 i
5 NORMALIZED TO: ] soF Veg= 10V
Veg=10V
E 100 Ta=25C =
ﬁg ) ? : t
£210 PR S -
Eg Veg =30V = =3 7
22 = & -~ 5 RL=100 —
2 } . '{
S | t HH™S
(o] z
5 01 i 1 |
1} 20 40 60 80 - 100 a1 02 g5 ¥ 2 5 10 2 50 100
Ta, AMBIENT TEMPERATURE {°C) I, LED INPUT CURRENT {mA)
‘Figure:5. Dark-Current versus Ambient Temperature - ‘Figure 6. Rise and Fail Times
(Typical Valises)
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100 e e e T 3+
70 Ve =
5 Vec= 10V.
El -
%"20 #;R‘:—-ﬂmﬁ
= 3
6 10 100
= 7 Sl -
e S 1ORRHHPS
s N
2 \\:
' R
04 82 6567t 2 .5 740 .20 5070400 .
iR, LED INPUT CURRENT {mA) -
Figure 7. Turn—0On.Switching Times
. 4 Y ——"
. Ip=0 iB=7TpA
.34 BpA
7 oA
) e m———
i 4
Y 3pA
1
: 2pA
> 1pA
6 2 4 6 8 10 12 14 16 18 20

Vee, COLLECTOR-EMITTER VOLTAGE {VOLTS)
Figure 9. BC Current Gain (Detector Only)

C, CAPACITANCE {pF)

100 F=FFFR
0 Voo =10V
50
g
g » N =4000} /
% 10 (i TR
Q 3
=z 7 —-'-—'
25 s
:,'; 10
.
1
8t 082 0507 1 2 .5 71 2 - 5076160
I, LED INPUT CURRENT (mA)
Flgure 8. Turn-Qff Switching Timas
1855 CiED
® . Jﬂ_ f=1MHz
>
14 'OCB\h L#i\‘
2 ‘:\
10/ "\
Ces
8 -1
6 Cce
4 Ras: NS,
2|
Is}
005 01 92 05 1 2 5 1% 20 50

V, VOLTAGE {VOLTS)
Flgure 10. Capacitances versus Voltage

TEST CIRCUIT-
Vec =18V

INPUT CURRENT ADJUSTED <
TO ACHIEVE g = 2mA.

{NPUT PULSE

Figure 11. Switching Time Test Circuit and Waveforms
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PACKAGE DIMENSIONS

4N35 4N36 4N37

A+
Pl B LS L NOTES:
S 2 1. DRMENSICNING AXD TOLERANCEG PER ARSI
. S
lor 13&Eﬂmuoe£mmdrmbmn
F 4pL—ge— N— —C _'Jgg;;&gﬂ
o , ] 10 | 6w |
" : a4t
HEP— | o e
SEATING : ) ! | B.a p.3 |
PN —le—Jem X s
— _MJ " i@lo130005@|TIe ®[A®] [
Dert Aly
@] 0.13005@[ 1] A @8 @) SME K
PINT. ANODE
2 CATHODE
1N
4. EMTTER
§. COULECTOR
6. BASE
CASE 730A~-04
ISSUEG
NOTES:
1. DIMENSIONIHG AMD TOLERANCING PER ANSI
Y1454, {82

&lo30m5®(T|8 @|AG)]

[@]o130.005®[T]A @

8 @]

CASE 730C-03

ISSUED

213
8 | A

*Consult factory for leadform
option availability
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<A NOTES:
= 1 COENONNS A TOLERACHS PER A
INENE N 2 CONTROLLING (RMENSIOR RiCH
fs &Y 3. OIMERSION L TO CENTER OF LEAD WHEN
j == FORNED PARALLEL.
1013 '
{5 SR N
Fap—sje— N+

— [$]o130005@]T]A @] @]

*Consuit factory for leadform
option availability

CASE 730D-05
iISSUED
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DALLAS

SEMICONDUCTOR

DS1307
64 X 8 Serial Real Time Clock

FEATURES

® Realtime clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap year compensation valid up lo 2100

= 56 byte nonvolatile RAM for data storage

® 2-wire serial interface

* Programmabie squarewave oulput signal

= Aulomalic power fail detect and swilch circuitry

= Consumes less than 500 nA in battery backup mode
at26°C

= Optional industrial temperature range —40°C fo
+85°C {IND)

® Ayailable in 8—pin DIP or 80IC

ORDERING INFORMATION

DS1307 Serlal Timekeeping Chip,
8-pin DIP

DS1307Z Serial Timekeeping Chip,
B—pin SOIC {150 mil)

DS1307N &—pin DIP (IND}

D51307ZN 8-pin SOIC {IND)

DESCRIPTION

The DS1307 Seria! Real Tima Clock is 2 low power full
BCD clock catendar plus 56 bytes of nonvoiatile SRAM.
Address and data are transferred serially via a 2-wire
bi—directionaf bus. The clock/calendar provides
seconds, minutes, hours, day, date, month, and year
information. The end of the month dale is automalically
adjusted for months with less than 31 days, including
corrections for ieap vear. The clock operates in either
the 24-hour or 12-hour format with AM/P#M indicator.
The DS1307 has a built—in power sense circuit which
detects power failures and automatically switches fothe
battery supply.

OPERATION
The DS1307 operates as a slave device onthe serial bus.
Accass is obtained by implementing a START condilion

Voo
SOWOUT
SCL
SDA

Vee
SQWIOUT
SCL

DS1307Z 8 PIN SOIC (150 MIL]

PiN DESCRIPTION

Vee —~ Primary Power Suppfy

X1, X2 — 32.768 KHz Crystal Conneclion
Vaar — +3 Voli Battery Input

GND - Ground

SDA — Senal Data

SCL — Serial Clock

SQWIOUT - Square wavelQutput Driver

and providing a device identification code followed by 3
register addreas, Subsequsnt regisiers can be aocesssd
sequentially until @ STOP condition is executed. When
Ve faffs befow 1.25 x Vgar the device terminates an
access in progress and resels the device address
counter. Inpuis to the device will not be recognized atthis
fime lo prevent erroneous dala from being willen io e
device from an out of tolerance system. When Vo falis
below Vinarthe device switches intoa low cument battary
backup mode. Upon power up, the device switches from
battery to Voo when Voo is greater than Vgar+0.2V and
recognizes inputs when Yo is greater than 1.25 xVgar
The bfock diagram in Figure 1 shows the main elements
of the Serial Real Time Clock. The following paragraphs
describe the function of each pin.
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DS1307 BLOCK DIAGRAM Figure 1
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SIGNAL DESCRIPTIONS

Voo, GND - DC power is provided lo the device an
these pins. Vg is the +5 volt input. When 5 volls are
applied within normal limits, the device is fully accessi-
bie and data can be written and read. Whena 3 voit bat-
tery is connected to the device and Vg is below 1.25x
Veat, reads and writes are inhibited. However, the
Timekeaping function continuas unaffacted by thelowar
input voltage. As V¢ falls below Vgar the RAM and
timekeeper are switched over to the external 3 volt bat-
tery.

Vpar — Battery input for any standard 3 voit lithium cell
or other energy source. Battery vollage must be heid
batween 2.5 and 3.5 volts for proper operation. The
nominal write protect trip point voltage at which access
to the real time clock and user RAM is denied is setby
the internal circuitry as 1.25 x Vgar ntominal. A Lithium
battery with 35 mAh or greater will back up the DS1307
for mare than 10 years in the absence of power.

SCL (Serial Clock input] - SCL is used to synchranize
data movement on the serial inlerface.

SDA (Serial Data input/iOutput) — SDA is the input/
output pin for the 2—-wira seral interface. Tha SDApinis
open drain which requires an external pull-up resistor.

SQW/OUT (Square Wave/ Output Driver) — When
enablted, the SOWE bit set to 1, the SQW/OUT pin out-
puts one of four square wave frequencies (T Hz, 4 KHz,
8KHz, 32 KHz). The SQW/OUT pin is open drain which
requires an external pull-up resistos.

X1, %2 - Connections for a standard 32.768 KHz quartz
crystal. The internal oscillator circuitry is designed for
opseration with a crystal having a specified toad capac-
tanca (CL) of 12.5 pF.
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RTC AND RAM ADDRESS MAP

The address map for the RTC and RAM registers of the
DS1307 is shown in Figure 2. The real time clock regis-
ters are located in address iocations 00n to 07h. The

D351307 ADDRESS MAP Figure 2

RAM regislers are located In address jocations 08h lo
3Fh. During a multibyte access, when the address
pointer reachas 3Fh, the end of RAM space, it wiaps
arocund to location 00h, the beginning of {he clock space.

0oH
SECONDS

MINUTES

DAY

MONTH

o™ CONTROL

3FH

CLOCK AND CALENDAR

The time and calendar information is obtained by read-
ing the appropriate register bytes. The real time clock
registers are iflustrated in Figure 3. The time and calen-
dar are set or initialized by writing the appropriale regis-
ter bytes. The contents of the time and calendar regis-
ters are in the Binary—Coded Decimal {BCD) format. Bit
7 of Register 0 is the Clock Halt (CH) bit. Whanthisbiis

settoaone, theoscillatorisdisabled. Whenclearedtoa
zero, the osciliator is enabled.

The DS1307 can be run in either 12-hour or 24—hour
mode. Bit 6 of the hours register is defined as the 12-or
24—hour mode selact bit. Whan high, tha 12-hour nwxde
is selected. Inthe 12-hour mode, bit 5 is the AM/PM bit
with logic high being PM. in the 24-hour mode, bit Sis
the second 10 hour bit (20-23 hours).
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DS1307 TIMEKEEPER REGISTERS Figure 3

L N
goH | CH 10 SECONDS SECONDS 00 58
X 10 MINUTES MINUTES 00-59
x 127, 1:":‘ 10 HR HOURS Nz
x x X X X DAY 47
g
X X 10 DATE DATE o
X x 10 MONTH MONTH 01-12
10 YEAR YEAR 00-99
o7H | ouUT | X X ] sawe] x X RS1 | RSO
CONTROL REGISTER SQUAREWAVE OUTPUT FREQUENCY Table 1
operation of the SQW/OUT pin. FREQUENCY
0 ¢ 1Hz
BIT7 | BIT6 | BIT5 | BIT4 | BIT3 ] BIT2 | BIT1 | BITO
0 1 4 KHz
o | x X {sowe | x X | RS1 § KSO
1 0 8 KHz
OUT (Output control): This bit controls the output level 1 1 32 KHz
of the SQW/OUT pin when the square wave oulpul is
disabled. if SQWE =0, the fogic level onthe SQW/CGUT
2-WIRE SERIAL DATA BUS

pinis1fOUT=1andis0ifOUT=0.

SQWE (Square wave Enable): This bit when setto a
logic 1 will enable the ascillator output. Tha frequency of
the square wave output depends on the vaiue of the
RS0 and RS1 bits.

RS (Rate Select): These bits control the frequency of
the square wave output when the square wave cutput
has been enabled. Table 1 lists the square wave fre-
quencies that can be selected with the RS bits.

The DS1307 supports a bi-directional 2~wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as a transmitter and a device
receiving dala as a receiver. The device that contrals
the message is cailed a master. Tha devices that are
controlied by the master are slaves. The bus must be
controlled by a master device whichgenerates the serial
clock {SCL), controls the bus access, and generstes the
START and STOP conditions. The DS1307 aperatesas
a slave on the 2-wire bus. A typical bus configuration
using this 2-wire protocol is show in Figure 4.
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TYPICAL 2-WIRE BUS CONFIGURATION Figure 4
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The following bus protocol has been definad (see Figure
5).

© Data transfer may be initiated only when the busis not
busy.

o During data transfer, the data fine must remain stable
whenever the clock fine is HIGH. Changesinthe data
line while the clock fine is high will be interpreted as
control signals.

Accordingly, the following bus conditions have been
defined:

Bus not busy. Both data and clock lines remain HIGH.

Start data transfer: A change in the state of the dataline
from high to low, while the clock line is high, defines a
START condition.

Stop data transfer: A change in the state of the datatine
from low fo high, while the clock line is high defines the
STOP condition.

Data valid: The state of the dala line represenis valid
data when, after a START condition, the data line is
stable for the duration of the high period of the clock sig-
nal. The data on the line must be changed during the
low pefiod of the clock signal. There is ore clock ptise
per bit of data.

Each dala transfer is initiated with a START condition
and terminaled with a STOP conditon. The number of
data bytes transferred between the START and the
STOP conditions is notlimited, and is determined by the
master device. The information is transfermed byte-
wise and each receiver acknowledges with a ninth bit.

Acknowiedge: Each receiving device, when
addressed, is obliged to generate an acknowledge after
the reception of each byte. The masler device must
generate an exira clock puise which is associated with
this acknowledge bit.

A device that acknawledges must pull down the SDA
line during the acknowledge clock pulse in such a way
that the SDA line is stable low during the high period of
the acknowiedge reiated clock pulse. Of course, setup
and hold times must be faken info account. When
receiving data from a slave a master must signal an end
of data to the slave by not generating an acknowledge
bit on the last byte that has been clocked out of the
slave. in this case, the slave must isave the data line
high ta enable the master to generate the STOP condi-
tion.

DATA TRANSFER

Figures 5, 6, and 7 detait how data transfer is accom-
plished on the 2-wire bus. Dependingonthe state of the
RAN bit in the transmission protocols as shown in Fig-
ures 6 and 7, two types of data transfer are possible:
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DATA TRANSFER ON 2-WIRE SERIAL BUS Figure 5
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1. Dala iransfer from a master transmitter to a siave The DS1307 may operate in the following two modes:

racaivar. The first byte transmittad by the master is

the stave address. Next follows a number of data 1.
bytes. The slave retums an acknowledge bit after

each received byte. Data is transfered with the most
significant bit (MSB) first.

2. Data transfer from a slave ransmitter 10 a master
receiver. The first byte (the slave address}) is trans-
mitted by the master. The slave then returns an
acknowledge bit. This is followed by the slavo frans-
mitting a number of data byles. The master relurns
an acknowledge bit after all received bytes other
than the last byte. At the end of the last received
byle, a 'not acknowledge’ is returned.

The master davice generates afl of the serial clack
pulses and the START and STOP condifions. Atransfer
is ended with a STOP condition or with a repeated
START condition. Since a repeated START condition is
also the beginning of the next serial transfer, the bus wilf
not be released. Data is transfered with the most signifi-
cant bit (MSB) first.

DATA WRITE - SLAVE RECEIVER MODE Figure 6

RV

«<Shve Addtass> vV “Whard Addsese, (n)> “Oatafny>

Stave receiver mode (DS1307 write mode): Serial
data and clock are received through SDA and SCL.
After each byte is received an acknowledge bit is
transmitted. START and STOP conditions are rec-
ognized as the beginning and end of a serial transfer.
Address recognition is performed by hardware afler
recepiion of the slave address and direction bit (See
Figure 6). The address byte is the first byte received
after tha start condition is generated by the master.
The address byte conlains the 7 bit DS1307
address, which is 1101000, followed by the direction
bit (RAMAywhich for a writeis a 0. After receiving and
decoding the address byte the DS1307 outputs an
acknowledge on the SDA line. After the DS1307
acknowledges the slave address + wiite bif, the
master transmits a register address to the DS1307
This will set the register painter on the DS1307. The
master will then bagin transmitting each byte of data
with the DS1307 acknowledging each byte
received. The master will generate a stop condition
to terminate the data write.

“Oaln (nt1)> “Oata (n+X}>

| 's | 1101000 [ 0 [ A ]>0000000¢] A 30000000 | A ] 30000000¢ | A [ 30000000¢ ] A | P |

S - START )

" )
1)

A - ACKNOWLELGE DATA TRANSFERRED
P - s10¥ ¥+1 BYTES + ACKN
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2.

Slave transmitter mode {DS1307 read mode): The
first byte is received and handled as in the slave
raceiver mode. Howavar, in this mode, the direction
bit will indicate that ilve transfer direction is reversed.
Serial data is transmitted on SDA by the DS1307
while the serial clock is input on SCL. START and
STOP conditions are recognized as the beginning
and end of a serial transfer (See Figure 7). The
addrass byte is the first byte received after the start
condition Is generated by the master. The address
byte contains the 7 bit DS1307 address, which is

1101000, followed by the direction bit (R/WY) which
for aread is a 1. After receiving and decoding the
address byte the DS 1307 inputs an acknowledge on
{he SDA line. The DS1307 then begns {o transmit
data starting with the register address pointed to by
the register pointer. if the register pointeris notwrit-
ten lo before the iniliation of a read mode the first
address that is read is the last one stored in the reg-
ister pointer.,  The DS1307 must receive a Not
Acknowledge o end a read.

DATA READ - SLAVE TRANSMITTER MODE Figure 7

2

=

<Blave Address> ¥ <Data(n)>

<Data(n+1)

DAl (n+2)> <Dara (n+XJ

{ 1101000 | 1 1A ] o000 | A xxo000oc | A | xoooooxx | A fxoo00ox [ A e |

> > w

START
Al

(I ]

SIoP
NOT ACKNOWLEDGE

(t
1Y

AIA HIRANSI LIdLD
(X+1 BYTES + ACKNOWLLDGL)
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperalure
Storage Temperature
Soldering Temperature

0.5V 1o +7.0V

0°C to 70°C

-55"C to +125°C

260°C for 10 seconds

* Thisis a stress rating only and funclional operation of the device at these or any other conditions above those
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximum rating

conditions for extended periods of time may affect reliability.

The Dallas Semiconductor DS1307 is buift to the highest quality standards and manufactured for fong term refiability.
Al Dallas Semiconductor devices are made using the same quality materials and manufacturing methods. Howevaer,
standard versions of the DS1307 are not exposed to environmental stresses, such as bum-in, that some industrial
applications require. Products which have successfully passed through this series of environmental sfresses are
marked IND or N, dencling their extended opsrating temperature and reliability rating. For specific reliabiity informa-
tion on this product, please contact the factory at (872) 371-4448.

RECOMMENDED DC OPERATING CONDITIONS {0°C to 70°C)
PARAMETER SYMBOL MIN TYp MAX UNITS NOTES
Supply Voltage Vec 45 5.0 55 v o] 1
Logic 1 Vi 22 Veet0.3 v 1
Logic 0 Vi -03 +0.8 \Y 1
Vpart Battery Voltage VBAT 25 35 v 1

DC ELECTRICAL CHARACTERISTICS {0°C to 70°C; V¢ =4.5V t0 5.5V)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage y 1 A 10
O Laakagae o 1 pA i
Logic 0 Cutput Vo 04 " 2
Active Supply Current lcca 1.5 mA 9
Standby Currant ices 200 pA 3
Battery Current (OSC ON); IBATY 300 500 nA 4
SQW/OUT OFF
Battery Current (OSC ONY), igaT2 480 800 nA 4
SQW/OUT ON (32 KHz)
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AC ELECTRICAL CHARACTERISTICS {0°C 1o 70°C, Vgc=4.5V 10 5.5V)

PARAMETER SYMBOL MmN TYP MAX UNITS NOTES
SCL Clock Frequency fsou 0 100 KHz
Bus Free Time Between a STOP taur 47 us
and START Condition
Hold Time (Repsaated) START HD:STA 40 us 5
Condition
LOW Pericd of SCL Clock tow 4.7 us
HIGH Period of SCL Clock tiigH 40 ns
Set-up Time for a Repeated tsu-sTA 4.7 us
START Condition
Data Hold Time tHD:DAT 0 us 6.7
Data Set—up Time tStrDAT 250 ns
Rise Time of Both SDA and SCL \r 1000 ns
Signais
Fall Time of Both SDA and SCL i 300 ns
Signals
Set-up Time for STOP Condition tsy-sto 4.7 ns
Capacitive Load for each Bus Cs 400 pF 8
Line
IO Capacitance Cvo 10 pF
Crystal Capacitance 125 pF
NOTES:
1. All voltages are referenced to ground.
2. Logic zero voltages are specified at a sink current of 5 mA at Vee=4.5V, Voy =GND for capacitive loads.
3. lgcs specified with Ve c=5.0V and SDA, SCL=5.0V.
4. Vom0V, Vear=3v.
§. After this period, the first clock pulse is generated.
6. A device must intarnally provide a hold tima of at least 300 ns for the SDA signal (referred to tha Vi of the

SCL signal) in order o bridge the undefined region of the falling edge of SCL.
7. The maximum typ.pat has only to be met if the device does not stretch the LOW period () o) of the SCL signal.
8. Cg - total capacitance of ona bus tina in pF.
8. loca— SCL clocking at max frequency = 100 KHz.
10.SCL only.
11. SDA and SQW/OUT
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TIMING DIAGRAM
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DS1307Z 64 X B SERIAL REAL TIME CLOCK B-PIN SOIC {150 MIL)
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